-1- SPECI FI CATI ON Cl RCU T BOARD AND CONNECTI ON SUBSTRATE [ TECHNI CAL FIELD] 5
[ 0001] The present invention relates to a circuit board and a connection
substrate to be used as a conponent for an electronic apparatus. [BACKGROUND
ART] 10 [0002] Recent progress in |level of integration of electronic

appar atuses has been pronoting reductlon in dinensions of circuit substrates
i ncorporated therein. The requirenent for higher density is also directed to
the material of those substrates, and 15 the purpose of use of such
substrates is spreading. Also, forgpmmkiingrtdde el ectronic apparatus snaller
in dinensions and lighter in weight, a plurality of circuit substrates
electrically connected to each other is densely arranged so as to increase
the accommopdation efficiency inside the apparatus. 20 [0003] Methods of thus

el ectrically connect thegireubdasUbshr e @EcTiRG! MaeTkA$erti ng the respective

circuit substrates into a connector. For exanple, the connector is

i npl enent ed.| ﬁ%ﬁh T£jfcuit substrate, and the connection substrate is
provided,% %b@% 0 ﬁ portions, a termnal portion that can be inserted

into tge conneﬁbgél]so that the electrical connection is achieved upon -2-

The present invention relates to a circuit board and a
connection substrate to be used as a component for an electronic
apparatus.

[BACKGROUND ART]
10 [0002]

Recent progress in level of integration of electronic
apparatuses has been promoting reduction in dimensions of circuit
substrates incorporated therein. The requirement for higher
density is also directed to the material of those substrates, and

15  the purpose of use of such substrates is spreading. Also, for
making the electronic apparatus smaller in dimensions and lighter
in weight, a plurality of circuit substrates electrically connected
to each other is densely arranged so as to increase the
accommodation efficiency inside the apparatus.

20 [0003)

Methods of thus electrically connect the circuit substrates
include inserting the respective circuit substrates into a
connector. For example, the connector is implemented in each
circuit substrate, and the connection substrate is provided, on

25 both end portions, a terminal portion that can be inserted into the

connector, so that the electrical connection is achieved upon

o o o



inserting the respective termnal portions into the connector nounted or,
each circuit substrate (for exanple, patent docunent 1). [0004] The
conventional art discloses the method of connecting two 5 substrates in

whi ch the connector is enployed, such that the contact between the inserted
substrate and the conductor pattern of the connector is ensured. However, in
case where the contact surface suffers a crack or the like, the assurance of
the contact my be degraded. Also, the nmethod of enploying the connector so
as 10 to elmeetrtimaldny conwedtveheemiimali postilsisr abies Hheadsnitectamw | ncrease in
nunber of parts to be inplenented, which nmakes it difficult to reduce the

di nensi onsrcandedeirghiachf ciiici sewdtdrasebsidsategamp 090 ateMeativhiddear furt her
progress in mcronization and level of 15 integration of the electronic
appar at uses has (hedst o enpl oynent of another connection nethod, nanely a

nui tilayer substrate such as a rigid-flex circuit board. The rigid-flex
circuit board iRhedk&hlehtibng] Uaes abetibQls @héu@t%eoeﬁu%n%eel fdsexi bl e
portion. To to--m the flexible portion of the rigid-flex circuit board which
i ncl udes b [P e] A PN o Tol1 1 \VAC S h sgparately
fornlng the%?ﬁgi%f%é g§%$?5%1|§®%dvan¥e£%§%§ﬁ?gé§e %gﬁéﬁaaken executing the
| am nat | ”%&%88@%? AN L] %ér%&? s%@ﬁ?g?ée Bet Qr?éddd%%?ﬁ at%%§bd§§
referring to an i nt erlayer adhesive enpl oyed I ng &%t ac | ayers,

t he flom1 é]tggngg%e5|é% Q%ﬁu%% b%m éLBted Y0) 25
of the adheSi

surface suffers a crack or the like, the assurance of the contact

% contr.ol .the exudation
VEéY, "1n TAasE w ere hé~contact

may be degraded. Also, the method of employing the connector so as
10 to electrically connect the circuit substrates leads to an increase
in number of parts to be implemented, which makes it difficult to
reduce the dimensions and weight of the circuit substrate.
[0005]
Meanwhile, further progress in micronization and level of
19 integration of the electronic apparatuses has led to employment of
another connection method, namely a multilayer substrate such as a
rigid-flex circuit board. The rigid-flex circuit board integrally
includes both of a rigid portion and a flexible portion. To form
the flexible portion of the rigid-flex circuit board which includes
20 the flexible portion, however, measures such as separately forming
the flexible portion in advance have to be taken when executing the
laminating process, which makes the process more complicated.
Besides, referring tc an interlayer adhesive employed for bonding
the stacked layers, the flow of the adhesive has to be adjusted so
25 as to control the exudation of the adhesive.

[(0006]



e

Further, in the field of recently devel oped nobil e apparatuses, typically the
nobi | e phone, the substrate is often provided in a nodule formso as to
fulfill the high-level functions given, and a plurality of circuit
substrates and a primary 5 substrate haye to be connected through a flexible
circuit board according to those functi'ons. The manufacturing nethods
include a build-up type process and simultaneous |am nating process. However
both of those nethods require a |ong and conplicated process. Besides, with

reference to the,rigid-fhexLimieuitohaardneiy dRkespd bRiguite troubl esome
process to manufacture the substrates having different nunber of rigid

porti on | ayeLs,dlocs, LLaRcAhlche GRRSTLUMIES acfaciprctlial focreages the

product co egar d di ng ne as an exanple, in the

case wher lurality of .flexible rtio I, und .once at, the .15 hinge

portion, ?ﬁgv <%§?B|éIH%LPFo§O oé%%%g 0%3$ﬁ§1?%w§ngﬁ§§ ﬁ?mébﬁpﬁﬁgFgﬁgand

rubbed if the flexjble portions_are of th a | ength, thereby incurring
by, S TR Gr b

degradati@ﬁv?%’ﬁ?@&fb?*'ﬁ%}}txp%%ﬁﬁfﬁﬁ _ _ rPhgdHe rigid-flex
L OUT D08 e 0t LBl OO 00 8, L STl gL s o o
| onger flexible portion incurs a slack portion, and hence a jig has to be
enpl oyed $6°8591N% tavBieFa RENFREY-er ene s ipRELSINgc Replopds éﬁcak\%% aforni ng
the nultilayered flex portion. Thus, the conplicated manufacturing process
of the ri §udlitex WPecRFICIeardd | Sinvadenesisn laBinariedc BApFS tat eHOWHIFRCh
results in lowered yield and i ncreased cost (for exanple, patent docunent
2) . [ Pat eftHocUrdete ItetyRdA Keq20G02a1108938d complicated process.
Besides, with reference to the rigid-flex circuit board, it takes a
10 quite troublesome process to manufacture the substrates having
different number of rigid portion layers at a time, which
constitutes a factor that increases the product cost.
Regarding a folding type mobile phone as an example, in the
case where a plurality of flexible portions is wound once at the
15  hinge portion, the flexible portion located on the inner side is
corrugated and rubbed 1f the flexible portions are of the same
length, thereby incurring degradation in flexibility. Accordingly,
in manufacturing the rigid-flex circuit board, the inner flexible
portion of a different length is prepared so as to form the
20 multilayered flex portion. By this method, however, the longer
flexible portion incurs a slack portion, and hence a jig has to be
employed so as to avoid the interference of the slack portion when
forming the multilayered flex portion. Thus, the complicated
manufacturing process of the rigid-flex circuit board is made even
25 more complicated, which results in lowered yield and increased cost

(for example, patent document 2).

[Patent document 1] JP-A No.2000-113933



-4- [Patent document 2] JP-A No.2003-133734 [ DI SCLOSURE OF THE | NVENTI O\]

[ 0007] The present invention has been acconplished in view of the 5
foregoing situation, and provides a circuit board to which a plurality of
circuit substrates is electrically conngcted with a sinple structure fornmed
wi t hout undergoing a conplicated process. The present invention also
provides a circuit board to which the plurality of circuit substrates is
connected wi thout incurring an 10 increase in nunber of inplenmented

conponents. [ 0088l the-ehhant 29f shhye \pr esemt1d¥pwention is achieved through
the nmeasures described hereunder. [00091 15 According to the present

invention{Dﬁggiégd QFQMEQ%QVE&ﬂ%?N$ circuit board conprising a first and a

second circuit substrate [ocated with a spacing, on which a first and a
second conduct @O d are provided respectively; and a connection substrate
incLuding a fir and a second conductor post projecting fromone 20 or the

ot her side; the_connectiopn, substrate being disposed so as_to cover a port-on
of the first angﬁ?ﬁgf§§8 nﬁ“%?&&ﬁpth%%%??ﬁaf%gﬁgﬁ&Sh%?fﬂbgaewH@fé@gtmeen; he
first gconductor, post and the first ,conductor pad, as well as the second
conductor *p68F° SﬁE%a%%%bnanddﬁﬁﬁﬂé?ﬁraﬁﬁﬂ?ugEﬂﬁﬁnﬁﬁ§Bd@¥ﬁ§b8 as to oppose
each other; the 25 circuit board conprising a connector portion to he forned
apor. mePlPRyl et aficodti ARPTEFEES Lorasdtracatvareenertel giFfate of at

simple structure formed without undergoing a complicated process.

The present invention also provides a circuit board to which the

plurality of circuit substrates is connected without incurring an
10 increase in number of implemented components.

[0008]

The object of the present invention is achieved through the
measures described hereunder.

[0009]

15 According to the present invention, there is provided:

[1] A circuit board comprising a first and a second circuit
substrate located with a spacing, on which a first and a second
conductor pad are provided respectively; and a connection substrate
including a first and a second conductor post projecting from cone

20 or the other side; the connection substrate being disposed so as to
cover a portion of the first and the second circuit substrate, and
bridged therebetween; the first conductor post and the first
conductor pad, as well as the second conductor post and the second
conductor pad, being disposed so as to oppose each other; the

25 circuilt board comprising a connector portion to be formed upon
melting a metal coating layer, formed in advance on a surface of at

least one of the first conductor post and the first conductor pad,
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| east one of the first conductor post and the first conductor pad, -5 and on
a surface of at | east one of the second conductor post and the second
conductor pad; the first and the second circuit substrate and the connection
substrate being electrically connected_.through the connector portion. 5 [2]
The circuit board according to [1] abovg wherein an end portion of the
connection substrate is connected to a side of the first circuit substrate,
and the other end portion is connected to the other side of the second

Clroult supgtomtespkElodne Shrabld BAgTdk a8E0LOLm [Ockdbesr L2l aheve

conprising a p ura It of connection s trates i ncl |ng a

portion; mﬂﬁ esp bl e or overl ap;
wherein tﬁggfg%x?%Hgg%or |oné9are % ??%é%%1 %§él%%xFﬁ £ﬂ§h§ over | appi ng
The .circyit, board accordi one of bove,

oo Rl b Bh et e AL RS i BB T o kuda T B st o e

different in n r ers 5] A circuit board conprising a primary
circuit sGb§?W%?g% |ﬁ‘8n ﬁﬁ B°piidfal ity of conductor pads; and a plurality

of conpection substrates i ncludi ng a conduct or post projecting from one
or theYother sidé! 'Wﬁ%CééﬁﬂﬂbﬁﬁﬁrgdﬂxéﬁélPﬂéU%dﬁdu@?%wﬁp&@?rﬁﬁ?ﬁﬁlSpgposed sC
as to oppose each other at an end portion of the primary circuit substrate;
the circuPPTbedr ®Pichpriginegtaon sribettate por eraretiechéc @ oifisdofipbe nel ting a
nmetal coating layer fornmed in advance on a 25 surface of at |east one of the
conduct or fpost @ndutiheswerridaceorand the other end portion is connected to

the other side of the second circuit substrate.
[3] The circult board according to [l] or [2] above,

10 comprising a plurality of connection substrates including a
flexible portion; and a region where the respective flexible
portions overlap; wherein the flexible portions are different in
length in the overlapping region.

[4] The circuit board according to any one of [1] to [3]

15 above, wherein the first circuit substrate and the second circuit

substrate are different in number of layers.
[5] A circuit board comprising a primary circuit substrate
including a plurality of conductor pads; and
a plurality of connection substrates including a conductor
20 post projecting from one or the other side;
the conductor pad and the conductor pest being disposed so as
to oppose each other at an end portion of the primary circuit
substrate; the circuit board comprising a connector portion to be
formed upon melting a metal coating layer formed in advance on a
25 surface of at least one of the conductor post and the conductor

pad; the primary circuit substrate and the plurality of connection



pad; the primary circuit substrate and The plurality of connection -6-
substrates being electrically connected through the connector portion. [6]
The circuit board according to [5] above, further conprising at |east a
secondary circuit substrate including a; 5 conductor pad; the connection
substrate having an end portion connectgd to an end portion of the primry
circuit substrate, and including another conductor post on either side of
the other end portion; the circuit board conprising a connector portion to

be for mguﬂ%tggsl bé Ny %fl'gﬁ%ﬂcacﬂ t LBGhdavar (h A5 cho gron a 10

surface of at |[east one of the conductor pad and the another conductor post
provi ded ggr{ﬁglsecondary circuit substrate; the secondary circuit substrate
and the connécti'on substrate being electrically connected through the

connector porti 71 Th ircuit board.according to [5;. 0 6] above,
wherein 15 the?g%ﬁgg% 6¥g%§}§¥%ﬁdi%xbgb&P éﬁ>gé}b%?%w%i58§£%$rthe primary
circuit substrat.e. ], The circuit, board accordi to .6],0r [7] above,
ther el n * EHEPERSHAAE y Lot PR EEy ab o eI BHRE e SheHEHEReRoondary
substrat es, gnd at | east one of the secondary circuit substrates is 20

di f f er 8nt SPRIMthBeP28f 1hey EPENFFI0Mt ABPPTIATET P CHIE Gt SRR PR,  [9] The
circuit board according to any of [1] to [8] above, wherein the connection
subst r at e CPReFGdRss toaah 56! ppEat@t icfalhe Priggaduetsiuiei peRstraker neted on eit her
side of the base material, and a coating |ayer that covers the conductor
circuit; anflusdincaadobhes coadanicbtholoet perhetither ngldehodutlhe atthegasnd one of t he
base materi al

portion; the circuit beoard comprising a connector portion to be

formed upon melting a metal coating layer formed in advance on a
10  surface of at least one of the conductor pad and the another
conductor post provided on the secondary circuit substrate; the
secondary circuit substrate and the connecticon substrate being
electrically connected through the connector portion.

[7] The circuit board according to [5] or [6] above, wherein

15  the connector portion is provided on both sides of the primary
circuit substrate.

[8] The circuit board according tc [6] or [7] above, wherein
the secondary circuit substrate includes one or more secondary
substrates, and at least one of the secondary circuit substrates is

20 different in number of layers from the primary circuit substrate.

[G] The circuit board according to any of [1] to [8] above,
wherein the connection substrate includes: a base material, a
conductor circuilt formed on either side of the base material, and a
coating layer that covers the conductor circuit; a first and a

25 second hole penetrating through at least one of the base material
and the coating layer, so as to reach the conductor circuit; and a

first and a second conductor post formed in the first and the



and the coating layer, so as to reach the conductor circuit; and a first and
a second conductor post fornmed in the first and the -7- second hol e
respectively; an end portion of the first and the second conductor post
bei ng connected to the conductor circu+t7,-and the other end portion of the
first and the second conductor post projecting froma surface of the base
material or of the coating 5 layer. [10] The circuit board according to any
one of [1] to [4] above, wherein a periphery of the first and the second
conduct or seposd hcd esedgotdtuebyycovered whtthcanof ntler Ifayet @dhéskve, and the
first and the second circuit substrate and the connection substrate 10 are
st acked amdcadhercedubyot lp@sicnbeitaywennadbssitee thdrouglictbe ciretidk, coat | ng

| ayer. [ill The circuit board according to any one of [5] to [9] above,
wher ei n atper ditear gnof pdd oeont utHeoIfipestarics thel seddnekyndoaneer edswi th t he
interlayer adhesive, and the primary circuit 15 substrate and the connection

substrat e papgesiiagkedoand sadieredb Oy het besd Magelkayeroradhesiy edkhigggh the
nmetal coating layer. [12] The circuit board according to [11] above, wherein

the ipgtenkayer adhesive is an adhesive having a flux effect. [13] The
circuit board according to any one of [1] to [12' 20 above, wherein the

connect or porti?g?Fgg%i%gyéﬁﬁégmgkgl (Kmhlﬁé.@y%ngigEyhh;Qq?yggqgﬁording to

any of [1] to [ rein the connection'substrate’is a flexible
caneLr o 2opbS] gL Wk BOBEY eaatchnetapant ot Lok gpove
post 1s selectively covered with an interlayer adhesive, and the
first and the second circuit substrate and the connection substrate
10  are stacked and adhered by the interlayer adhesive through the
metal coating layer.

[11] The circuit board according to any one of [5] to [9]
above, wherein a periphery of the conductor post is selectively
covered with the interlayer adhesive, and the primary circuit

19 substrate and the connection substrate are stacked and adhered by
the interlayer adhesive through the metal coating layer.

[12] The circuit board according to [11] above, wherein the
interlayer adhesive 1s an adhesive having a flux effect.

[13] The c¢ircuit board according to any cne of [1] to [1Z2]

20 above, wherein the connector portion constitutes a fillet.

[14] The circuit board according to any of [1] to [13] above,
wherein the connection substrate is a flexible substrate.

[15] The circuit board according to any of [1] to [14] above,
wherein a tip portion of a projecting portion of the conductor post

25 includes an unflat portion.

{16] A connection substrate comprising: a base material, a

conductor circuit formed on either side of the base material, and a



[TV SR

25 includes an, unflat portion. [16] A connectlon substrate conprlslng a

base material, a conductor circuit fornmed on either side of the base
material, and a -8- coating |layer that covers the conductor circuit; a first
and a second hol e penetrating through gt | east one of the base material and
the coating layer so as to reach the cohductor circuit; and a first and a
second conductor post fornmed in the first and the 5 second hol e respectivel y;
an end portion of the first and the second conductor post being connected to

the condugtof; ¢ @gg& R cobdes ether e gr&%paﬁ%f they fdyr shzand the second

conduct or post jecting froma surface o ase naterlal or of the

coati ng Eé&‘&gd %Qe[%gﬂetﬁ%éﬁé’%%h H”at?‘i%%g‘&a e aof‘fC‘B t%a[:%?ialabove

wherein one o he se ond con orne In the hole

penetratln rough, t he -h se material so.a r c fron1the urface of
t he base ?é@?afgatldgﬁﬁ' (%fmkgﬁdﬂ%le%Bos%éhéﬂé% 5r%%ﬁluﬁ tﬁé§hole

Of 't he- coafFig Pdyar T el kESnBEEt orpreaDsth ot ACEGT dG TG [ 16] or [17)
above, mhereln t he connection substrate is flexible. [191 The connection
subst r it e SSEXH diCRg %%FE%?&lBﬁEYDF”TfB?>HQ¥t1PT8deBEV§lr§Eé¥E*ﬁ 8 tip portion
of a prOject%@g portion of the 20 conductor post includes an unf]at portion.
[20] The &6fMEIIHAUSULS PPETE ebYgoraNnE st anytlf Jorehcter Jirgpiabovel
wherein the first and the second conductor post is covered with a netal
coating | &perother end portion of the first and the second conductor post
projecting from a surface of the base material or of the coating
layer.
10 [17] The connection substrate according to [16] above,
wherein one of the first and the second conductor post is formed in
the hole penetrating through the base material so as to project
from the surface of the base material, and the other conductor post
is formed in the hole penetrating through the coating layer, so as
15 to project from the surface of the coating layer.
[18] The connection substrate according to [16] or [17] above,
wherein the connection substrate is flexiple.
[19] The connection substrate according to any one of [16] to
[18] above, wherein a tip portion of a projecting portion of the
20 conductor post includes an unflat portion.
[20] The connection substrate according to any of [16] to
[12] above, wherein the first and the second conductor post is
covered with a metal coating layer.
[0010]
25 The present invention provides a circuit board on which a

plurality of circuit substrates 1s electrically connected, through

a simplified process. The present invention also provides a



[0010] 25 The present invention provides a circuit board or which a
plurality of circuit substrates is electrically connected, through a
sinplified process. The present invention also provides a 9- connection
substrate that contributes to reducing_the dinensions and weight w thout
significantly increasing the thickness, "by directly connecting circuits

t hrough conduct or posts. Enploying such connection substrate allows making
the circuit board smaller, 5 without incurring an increase in nunber of

component $.hQe88 orl IRbEMEBRHLdha FWINRSEpuldle o E&&Eéir@“@&%rﬁn%%s%ﬁs be

el ectrically connected wthout enploying a connector, i ch enabl es
obt ai ni ng i it i i ‘] elikahility, .as well as

Feduci ng RS G sl e and et . Gr ot e ear At e o ke Er *Be R PTi N oF
THE DRAW NGSL . [ 001 The, Above. and ather, obigcts, . featur es,and advant ages

wi || becomre nore apparen roug |'owng pr ererréd enbo and

t he draw ngs, acconpanyi ng.therew th. 15 [0012] Fig. 1.is_a an view show ng
o rout t SBEhr CRECORt MO TAER 1 et A ERt : S toofath MalhEhe T a
cross-sectional view for explaining a nethod of manufacturing a connection
subst r 3t e "aEEOF Wi tREUEEL %6 20 1BRbTITEAt "YPYhe pr ISERENFRVERton; Fig. 3 is a
sequenti al, cross-sectional view for explaining the nethod of manufacturing

t he connedfiPéfmers st r BeE-Ng&e of o rig reg it substrates can be electrically

connected without employing a connecter, which enables obtaining a
circuit board having high connection reliability, as well as
reducing the dimensicns and weight of the apparatus.

10 [BRIEF DESCRIPTION OF THE DRAWINGS]

[0011]

The above and other objects, features and advantages will
become more apparent through the feollowing preferred embodiments
and the drawings accompanying therewith.

15 [0012]

Fig. 1 is a plan view showing a circuit becard according to a
first embodiment;

Fig. 2 is a sequential cross-sectional view for explaining a
method of manufacturing a connecticn substrate according to an

20 embodiment of the present invention;

Fig. 3 is a sequential cross-sectional view for explaining
the method of manufacturing the connection substrate according to
the embodiment of the present invention;

Fig. 4 is a cross-sectional view showing a connection

25 substrate according to a second embodiment;
Fig. 5 is a cross-sectional view showing a circuit board

according to the second embodiment;



t he enbodi nent of the present invention; Fig. 4 is a cross-sectional view
showi ng a connection 25 substrate according to a second enbodinent; Fig. 5
is a cross-sectional view showing a circuit board according to the second
enbodi ment; - 10 Figs. 6 are a plan view and a cress-sectional view
respectively, showng a circuit board according to a third enbodinent; Fig.
7 is a schematic drawing showing the circuit boards 5 helically wound; Fig.
8 is a plan view showing a circuit board according to another enbodi nent of

the present invenldom obbos.p%nateen LAY vigwand: a,enossegectional view

respectively, s ng a circuit board according to a fourth 10 enbodi nent;

ambod pent Sor S e ey bSEt T Rvant Gh [ BESH UB0L LOH CARRYING T THE |
INVENTION£P8%§013 .15 Her eunder, enbodi nents of the present invention will be

descri bed 719 g to the drawings. In all the draw ngs, same constituents
wll be given the s nuneral s, ,and detail ed _descri%%%on t hereof nmay net be

given in the foft®w ngSpasSdyderic 1ngoSsheying: tBRpodicneht POaEest hi s

enbodi pent, _a circuit board 100 as shown in Fig. 1
9 helically wound;

Fig. 8 is a plan view showing a circuit bcard according to
another embodiment of the present invention;

Figs. 9 are a plan view and a cross-secticnal view
respectively, showing a circuit board according to a fourth

10  embodiment; and

Fig. 10 is a plan view showing a circuit board according to
ancther embodiment of the present inventicn.
[BEST MODE FOR CARRYING CUT THE INVENTION]

[0013]

15 Hereunder, embcodiments of the present invention will be
described referring to the drawings. 1In all the drawings, same
constituents will be given the same numerals, and detailed
descripticn therecof may not be given in the following passages.

[0014]

20 [First embodiment]

In this embodiment, a circuit board 100 as shown 1n Fig. 1
will be described, 1n which a first circuit substrate 111 and a
second circult substrate 112 are electrically connected through a
connection substrate 110.

25 [0015]

Fig. 3(c) 1s a cross-secticnal view of the circuit board 100

shown in Fig. 1. The circuit board 100 includes a first and a



o S

wi ||l be described, in which a first circuit substrate 11 and a second
circuit substrate 112 are electrically connected through a connection
substrate 110. 25 [0015] Fig. 3(c) is a cross-sectional view of the circuit
board 100 shown in Fig. 1. The circuit, board 10.E includes a first and a

-11- second circuit substrate 111, 112 \ocated with a spacing, on which a

first and a second conduct or pad 125 135 are provided respectively, and a
connection substrate 110 including a first and a second conductor post 155,

165 proj ecling; f1iom,one; Msclhe. Oltﬂerﬁzsi teghﬁltcr{)%”%g& %dﬁghs&ﬁﬂhe 110 is

di sposed so as to cover a portion'of the tfirst and t circult

substrate 1%}¥|rs%dcgﬂéxxm% nggggggtggégﬁﬁ;m?ggém%ﬂgrgg{gt conduct or post

155 arid fth ctor gécond conduct or post

165 and the second.conduct or ad 135 ar di spose 0 _as po each
other. A REPRT odaty ng T hrerorr PB% bl Ee A cREd S a it r LR o

| east one of the flrst conduct or post 155 and the first conductor pad 125
and on a ZsGPFAE CONIAEEILREEL o of OF HRF TEEEHEY coitiuelBropode 265°and t he
second_conductor_pad 135, and the circuit board 100 includes a 15 connector
porti o tBafeis ﬂ%h@r REENGHGRA NS iHG teh el fretsa L 8BatachgC fayier CPIFT The fir st
and the second circuit substrate 111, 112 and the connection substrate 110
are eIectEK@EA@WCﬂbﬁh@c@é@ttﬁﬁ@déﬁ?ﬁﬁ@omédﬁﬁéé@brﬁﬁéﬁﬁﬁ@ﬁJJP0018¥,é@@

According to the present invention, the conductor post and
is bridged therebetween.

The first conductor post 155 and the first conductor pad 125,
as well as the second conductor post 165 and the second conductor

10 pad 135 are disposed so as to oppose each other. A metal coating
layer 137 is formed in advance on a surface of at least one of the
first conductor post 155 and the first conductor pad 125, and on a
surface of at least one of the second conductor post 165 and the
second conductor pad 135, and the circuit board 100 includes a

19  connector portion that is formed upon melting the metal coating
layer 137. The first and the second circuit substrate 111, 112 and
the connection substrate 110 are electrically connected through the
connector portion.

[0016]

20 According to the present invention, the conductor post and
the conductor pad are employed for connecting a plurality of
circuit substrates, such that the substrates are bonded with a
metal. Such structure eliminates the need to provide a connector,
thereby preventing an increase in number of components. Also,

25 mwelting by heat the vicinity of the connector portion between the

circult substrates and the connection substrate assures the



t he conductor pad are enpl oyed for connecting a plurality of «circuit
substrates, such that the substrates are bonded with a netal. Such structure
elimnates the need to provide a connector, thereby preventing an increase

i n nunber of conponents. Al so, 25 neltipg by heat the vicinity of the
connector portion between the circuit bstrates and the connection
substrate assures the - 12 electrical connection, which can he executed

wi t hout enploying a |arge-scaled equipnent. [0017] An exanple of a met hod

of manuf a%tl%l’:tf‘ﬂ:atl[‘%Sﬁféé&é{'oh bory d, 100 bé e@e%gtga NG 4@yt himp g;g? nt will

now be descri bed To start with, a manufacturing pro of the
connectio i ch serves for electrically connecting the first
circuit sggs ég%%h.%&ngﬁ@ second circuit substrate 112, will be 10

descri bed (Flgs 8% to 2(e)). Afirst step is preparing a circuit
substrate 30 |ncP ing a base material 32 and a conduct or circuit 31

provi ded on either Sld of _the terial 32, Fi 15 The
conductor circu oBFd? g%Pﬁ %ﬁdﬁ?u?@F %ﬁp€@3(ﬂg%Pﬁ%H§£ gl f oi
on a syrface of the base material 32 and executing an etching process. The
metal Poi RCEARIHY RehPtT fEACBYE G PoR APUMPNERYCSESCl ess steel, and

copper. Anong those, copper is preferable because of its excellent
el ectrical chard8f&8istic. 20 Although the thickness of the conductor circuit
31 is not '

To start with, a manufacturing process of the connection

substrate 110, which serves for electrically connecting the first
circuit substrate 111 and the second circuit substrate 112, will be

10 described (Figs. 2(a) toc 2(e)). A first step is preparing a
circuit substrate 30 including a base material 32 and a conductor
circuit 31 provided on either side of the base material 32 (Fig.
2{a)).

(0019]

15 The conductor circuit 31 is obtained through, for example,
forming a metal foil on a surface of the base material 32 and
executing an etching process. The metal foil can be exemplified by
iron, aluminum, stainless steel, and copper. Among those, copper
is preferable because of its excellent electrical characteristic.

20 Although the thickness of the conductor circuit 31 is not
specifically limited, a preferable range is egual tc or more than 5
um and equal to or less than 50 um, and mere preferably equal to or
more than 9 um and equal to or less than 35 um. The thickness in
the foregoing range assures, in particular, proper formation of the

25 circuit through the etching process. Such thickness range also
provides better handling performance of the base material after the

formation of the conductor circuit.



specifically limted, a preferable range is equal to or nore than 5 urn and
equal to or less than 50 pm and nore preferably equal to or nore than 9 pm
and equal to or less than 35 um The thickness in the foregoing range
assures, in particular, proper formatiopn, of the 25 circuit through the
etching process. Such thickness range al'so provides better handling
performance of the base material after the formation of the conductor
circuit. -13- [0020] Also, it is preferable that an adhesive |ayer for
bondi ng t he negg@zdoil and the base material 32 is absent therebetween, from
t he vi ewpoi nt of prevention of energence of smear which disturbs 5 the

conduct or conne n,..a e I8sLst e er.t hel ess, the
nmetal foil and $%§Rbé§e9%3é%$%%¥sg§ H g%?ﬁ%g% 5@%:for”§ éé%‘ L T0021]
An opening is;t for hr ou the b e mat eri al from 10.the surface
theroor . DRLRL HaL RS Conaacr OT AP gh ?25 S PR S SRR e oBHE ¢ o
formation gf a first and a second E&Ie 33, 34 enetratln hrou h the base
material 39°ahtFYPOARhi My RERECRbHIL S o P S Ei ¢ §Tea£sw§ Y. 2(b).
f00221_ 15 In this case, enploying a l|aser process allows eaS|Iy formng the
openi nB, &R GOTSBICLBE nioTgeAtanmd 14T dH ARBERTeNgnE. InTesti Fesistapreterabl e to
performa wet desmear process utilizing potassium pernmanganate agueous

sol ution, NeverthirlpsdesHeameprocksls. anfll the mgsephaisraalLé twer bbylemshe

residual resin in the firs: and the
with an adhesive.

[0021]
An opening is then formed through the base material 32 from

10 the surface thereof, such that the conductor circuit 31 is exposed.
This leads to formation of a first and a second hole 33, 34
penetrating through the base material 32 and reaching the conductor
circuit 31, as shown in Fig. 2(b).

[0022]

15 In this case, employing a laser process allows easily forming
the opening, and also forming a small-diameter via. Also it is
preferable to perform a wet desmear process utilizing potassium
permanganate agueous solution, or a dry desmear process utilizing
plasma, to thereby remove residual resin in the first and the

20 second hole 33, 34. Removing the residual resin results in
upgraded reliability of the interlayer connection.

[0023]
Then the first and the second conductor post 155, 165 are
formed in the first and the second hole 33, 34 respectively, so as

25 to project from the surface of the base material 32 (Fig. 2{c)).
Forming thus the first and the second conductor post 155, 165 in

the first and the second hole 33, 34 causes an end portion of the
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20 second hole 33, 34. Renoving the residual resin results in upgraded
reliability of the interlayer connection. [0023] Then the first and the
second conductor cost 155, 165 are fornmed in the first and the second hol e
33, 34 respectively, so as 25 to projep{ fromthe surface of the base
material 32 (Fig. 2(c)). Formno thus '%e fist and the second conductor post
155, 165 in the first and the second hole 33, 34 causes an end portion of
the -14- first and the second conductor post 155, 165 to be connected to the

conduct or (GiECUly %li‘ae %%ntdh‘éoﬁcﬁtﬂ?croreﬂgs@qr%i,OT?L‘) O P ?éhtmé(crt%ﬁ‘ thepsurface

of the base material 32. The conductor post is tornmed, tor exanple, through

past [ ng or-cALALLNG A:LondusL ot didm oAhLhaUGh bhew s hel gby ot e, it and

t he second conduct or post 65 s not Ically e %S

pref erabl e t ight. fr t he 5,ba terial surface is _equal to or
nor e thanstggé%ﬁ) 5§§§%Q¥%H%?Q}¥%S§ZfhZﬁmggoﬁﬁ% éﬁﬂ%ﬁﬁﬁel%ﬁﬁ)eggbIQN%qual to
or nore than 5 pmand_ .equal .to or less than 1 n. T hei in sych range
o ovt des. TOREREST 1 ERO UL BE B S ABEITY v GPTRHEE Borradtt or Rk Tk S he
conductor pad. The tip_portion of the projecting portion of the conductor
post | p#@%@?%ﬁﬁ&tEStngﬁ{aBﬂt?m?6ﬁc8§3ﬁ%F€WCFgﬁﬁﬁF¥h}55ofl d8neClshape, or
sem spherical. The projecting portion may be larger in dianmeter than the
hol e. SuclPPeshf iqpirlat Lonitesei L1t eyefernlle thekrthy delghesiofetheéo be
subsequently referred to, to iimigrate to the periphery of the conductor
post, thudase hetenieppverfacReidviqiplt he dntwerkbaylein ddhesing faquem thecont act

i nterface between the conductor post and the conductor pad assures
less than 30 ym, and more preferably equal to or more than 5 pum and

equal to or less than 15 pym. The height in such range provides

10 excellent connection stability of the conductor post and the
conductor pad. The tip portion of the projecting portion of the
conductor post is preferably not flat but, for example, roundish,
of a dome shape, or semispherical. The projecting porticn may be
larger in diameter than the hole. Such configuration facilitates

15  an interlayer adhesive, to be subsequently referred to, to
immigrate to the periphery of the conductor post, thus to be
removed. Removing the interlayer adhesive from the contact
interface between the conductor post and the conductor pad assures
the electrical connection between the first and the second circuit

20 substrate and the connection substrate.

[0024]

Then the first and the second conductor post 155, 165 are
coated with an alloy or the like, to thereby form the metal coating
layer 137 (Fig. 2(d}). However, the metal coating layer 137 may be

25 formed on the surface of the first and the second conductor pad 125,
135 to be connected to the first and the second conductor post 155,

165.



the electrical connection between the first and the second circuit 20
substrate and the connection substrate. [00241 Then the first and the second
conductor post 155, 165 are coated with an alloy or the like, to thereby
formthe netal coating |ayer 137 (Fig:“g(d)). However, the netal coating

| ayer 137 may be 25 fformed on the surface of the first and the second
conductor pad 125, 135 to be connected to the first and the second conduct or
post 155, 165. -15- [0025] The coating layer 37 is then forned, so as to
cover the cond g@gg]circuit 31 (Fig. 2(e)). To formthe coating | ayer 37,
the conductor circuit 31 is coated with for exanple a solder resist 5 or a

cover lay film r : I nd_t S cqnduyct.or 55, 165 may
be formed on thgk%dggnﬁggei%%%;éé g%ﬁ%%@ ?ﬁgﬁgﬁggghgg-%%ﬁgﬁggd?%%ircuit 31
after which the conductor cirguit 31 . and th coating |ayer. 37 be forned.
[0026] " 16 THA Sha rrter 1ydF Guras o 15 T0RUNGS VN th ¥HEH Plx  of fect)
is formed on a region of the Sase material, 32 where the first and the second
conduct or {PEstOIBE ORI TP o) BLPRGEE PG £9F 55aMPPret e7ABISY, FEfrestadhesi ve
with the flux effect 136 is selectively formed over the first and the second
conducPor Podtcasy, 125 AE-ande¥dre thpcf ity anRetidfsecaRsdvwFIndusEcs ubdquent |y

described, the adhesive with the flux effect 136 present at. the contact
i nt er f ace Usét weeh melvebe offdmnetiopn pdist base nateréahdin tefopadiorming the

conductor circuit 31, after which the conductor circuit 31 and the
coating layer 37 may be formed.

[0026]

10 Then the interlayer adhesive 136 (adhesive with the flux
effect) is formed on a region of the base material 32 where the
first and the second conductor post 155, 165 are projecting (Fig.
2{e}). Preferably, the adhesive with the flux effect 136 is
selectively formed over the first and the second conductor post 155,

15 165 and the vicinity thereof. As will be subsequently described,
the adhesive with the flux effect 136 present at the contact
interface between the conductcor post and the conductor pad
immigrates to be removed, when the conductor post and the conductoer
pad are Jjoined.

20 [0027]

The adhesive with the flux effect 136 may be formed on the
first and the second conductor pad 125, 135. In this case, the
first and the second conductor pad 125, 135 are prevented from
oxidation. Methods of applying the adhesive with the flux effect

25 136 include a printing process to apply the adhesive to the base

material 32, and process the adhesive into a predetermined size so
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immgrates to be renoved, when the conductor post and the conductor pad are
joined. 20 [0027] The adhesive with the flux effect 136 nay be forned on the
first and the second conductor pad | ; %, 135, in this case, the first and

t he second conductor pad 125, 135 are_pgiyented from oxidation. Methods of
appl ying the adhesive with the flux effect 25 136 include a printing process
to apply the adhesive to the base naterial 32, and process the adhesive into
a predeterm ned size so -16- as to formindividual pieces of the adhesive,

and to thereby cdaiminale; dfeLoNer, thechaseymmt el alndlo § The adhesive

with the flux effect 136l|s, upon being forne 5 processed 1nto a desired

shape, an - i a C iLan. trate 110 is obtained (Fig.

2(e)). [gﬁgngﬁiaﬁég %%?%g§e0?9§$§%£ggb§#ﬁ%'connection substrate 110

i ncluding the f%bégﬁﬁnd t he second conductor post 155, 165 on the 10 first
e 1

circuit substrat and the second circuit substrate 112 will be described
Cirouit obbstr IS APLUEF1de PRoR ShELTFFE 1 ot PSS PoBRECHTTFEr 15
respectively including the first and the second conductor pad 125, 135, to
be j oi Med RHERSTHE ItPst divdrEHesittondne oHd ket dr Siisist thesconnessiorhe
conductor pad Tray be constituted of a material simia- to
substrate 110 is obtained (Fig. 2(e)).
[0029]
Now, a method of stacking the connection substrate 110
including the first and the second conductor post 155, 165 on the
10 first circuit substrate 111 and the second circuit substrate 112
will be described (Figs. 3(a) to 3(c)}.
[0030]
The first circuit substrate 111 and the second circuit
substrate 112 are free from specific limitations, except for
15 respectively including the first and the second conductor pad 125,
135, to be joined with the first and the second conductor post 155,
165. The conductor pad may be constituted of a material similar to
those cited with reference tc the conductor circuit 31. In this
embodiment, the first circuit substrate 111 and the second circuit
20 substrate 112 are rigid circuit substrate. The first circuit
substrate 111 and the second circuit substrate 112 may be the same
or different in numper of layers. Here, each layer includes, for
example, a base material and a conductor circuit. Any of a one-
sided circuit substrate (single layer), a double-sided circuit
25 substrate (dual layer), and a multilayer circuit substrate may be

employed as the first circult substrate 111 and the second circuit

substrate 112. Providing different number cof layers better



those cited with reference to the conductor circuit 31. In this enbodi nent,
the first circuit substrate 111 and the second circuit 20 substrate 112 arc
rigid circuit substrate. The first circuit substrate i71 and the second
circuit substrate 112 may be the same - py-different in nunber of |ayers.

Here, each | ayer includes, for exanple, a base material and a conductor
circuit. Any of a one- sided circuit substrate (single layer), a double-sided
circuit 25 substrate (dual layer), and a nultilayer circuit substrate may he
enpl oyed ascthel fahest tied redifett substhecapeedert dndettiorsecoad tdier cuit  substrate
112. Providing different nunber of |ayers better -17- acconplishes the effect
of the presenrpcintverdt kofpliffionytite: menemeeduitingf psddgdsi.f yi ng the

manuf acturi ng process. [0031] As shown in Figs. 3(a) and 3(b), the
connection substipateg 110 5 is stacked on the first circuit substrate 111 and
the second circuit substrate 112, such that the first conductor post 155 and

the first Conduﬁéoéhﬁﬁﬂiﬁzﬁr;ﬁs3%@5'aﬂ§:ﬂﬁf sgeondrconduct annposke 165 and
t he second conductor pad 135 oppose each ot her. [0032 10 The stacked

StTuct gr e 4iss sEQ&féos%Rj ﬁgén ﬁ_x%?l\gﬂﬁ%sgﬁﬁs&%@' 1# Oang{ tHB@egfo*ﬁ%” 0.001 Mpa

and equal to or [esst a, and nore preferably equal to or nore than

0.01 MPa and _equal .to or | s _than,2. a...The tenperature duri-n he
pressurizé%ﬁgﬁg%éﬂgggrﬁﬁ%ﬂﬂﬁfh%fg}ﬁ%wgd é%ﬁvésﬁj%%Qﬁﬁ%0¥|%%“éﬁPécg“ﬁse is
sof t ened, .and._e

soltened, ond:cauel. 15, Lo.00 0 pher Lhanhe WELL LoacpoLnt, of < e getel
range. 165 and the second conductcor pad 135 oppose each other.
[0032)

10 The stacked structure is then subjected to a pressure equal
to or more than 0.001 MPa and egual to or less than 3.0 MPa, and
more preferably egqual to or mere than 0.01 MPa and equal to or less
than 2.0MPa. The temperature during the pressurization is set such
that the adhesive with the flux effect 136 is softened, and equal

15  to or higher than the melting point of the metal coating layer 137.
The pressurization is performed under such temperature range.
Either only the region arcund the first and the second conductor
post 155, 1ob, or the entire structure may be pressurized. As a
result, the adhesive with the flux effect 136 is activated and

20 thereby solder junction or metal junction is performed. On the
connector portion, a solder fillet or a metal fillet 35 is formed
because of the upgraded wettability of the metal surface (Fig.
3(c)).

[0033]
25 Finally the structure is heated in an oven or a vacuum drier

under a temperature range that causes the adhesive tc cure but that

keeps the metal coating layer 137 from melting again, to thereby
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Either only the region around W first and the second conductor post 155,
165, or the entire structure may be pressurized. As a result, the adhesive
with the flux effect 136 is activated and 20 thereby sol der Junction or netal
junction is perforned. On the connectofg port on, a solder fillet or a netal
fillet 35 is formed because of the upgraded mettablllty of the metal surface
(rig. 3(c)). [0033] 25 Finally the structure is heated in an oven or a
vacuum drier under a tenperature range that causes the adhesive to cure but

that keeps.t h@qé‘r%‘&jﬁ!aﬁf&@%ﬂﬁ tl.l?é/%rlu;:?’gffer&mlqgl tig aagéétﬁ‘lt tepkhereby -18-

cure the adhesive wth the flux effect 136. As a result, the circuit board

100 shown 'QCFh?k“%§81E§§§ﬁP&§'ﬂ$q“-In3‘ﬂ Ss gggggkgpnt Rresence of the

connecti on Ssu rate alnl the circui't %oar that enabl es
reduci ng t ner easi n the evel i.nt.e rath ]ﬁ%thout t he

h
restrlctlgﬁggihmgt' H%ﬁHEFﬁPEﬁnesshe[ﬁﬁgﬁi ?Hes i 2°enpl oyed in
t he connection sub rate 11 ac I this enbodi nent may be constituted
of Can | neGPAEIHGA 6 ﬁatﬂetﬁuég PR By G SeTds SUCH e Aol i de
resin and an epoxy resin. anples include a resin filmsuch as a polyimde

film 3 pdPgeeherst hbe kJe@tvt%eO€ i P93 2psPretHé st fidite FEFFRCER® & 1 qui d

crystal polyner film and a | am nate such as an epoxy resin |amnate, a
phenol resilAe| &M AELEKNSHY a cyanate resin |amnate. 15 Anpbng the foregoing,

the resin filmis preferable. Further, the
[0034]

The base material 32 employed in the connection substrate 110
according to this embodiment may be constituted of an insulating

10 material formed by curing a resin such as a polyimide resin and an
epoxy resin. Examples include a resin film such as a polyimide
film, a polyetheretherketone film, a polyethersulfone film, and a
liquid crystal polymer film, and a laminate such as an epoxy resin
laminate, a phenol resin laminate, and a cyanate resin laminate.

15 Among the foregoing, the resin film is preferable. Further, the
polyimide film is preferable because of its excellent flexibility
and heat resistance.

[0035]
Although the thickness of the base material is not

20 specifically limited, a preferable range is equal to or more than 9
um and equal to or less than 50 um, and more preferably egual to or
more than 12 um and equal to or less than 25 um. The thickness in
the foregoing range allows reducing the duration of the plating
process for forming the conductor post.

25 [0036]



polyimde filmis preferable because of its excellent flexibility and heat
resi stance. [0035] Although the thickness of the base material is not 20
specifically limted, a preferable range is equal to or nore than 9 um and
equal to or |ess than 50 pt, and nnre_phfierably equal to or nore than 12 um
and equal to or less than 25 pim The thickness in the foregoing range

all ows reducing the duration of the plating process for formng the
conductor post. 25 ;0036; -19- It is preferable that the connection substrate

110 is a flexi b'I'Eb]%é‘%%@E%l@“c@aﬁ%’h@eﬁo%neF’E)%Bég%uﬁgé é 15bsLrate

including a flexible portion, for exa e netal coating |ayer

137 is Cor}ﬁt ge(hi) graté(agR e“}g ﬁla{)TPlnaC 8i |:1r Ul Su s?rﬁnc‘ﬁhe as solder. It

is preferab rea orms a to formthe
metal coat,in terlﬁls apt to forn1a fillet |nclude t hose

havi ng alﬁﬁngﬂﬁy i?xﬁﬂﬁbPOF TNE material constituting the 10

conduct or post. those, the solder is preferably enployed. The sol der
i s conposed of épggggst two selected fromtin, Lead, silver, zinc, bismuth,
antlnnny, and co per. Such al Loys include tin-|lead based, tin-silver based,
tin-zi Ac based, TPEMidnGPAt B ddyert 1. ast PAvHYL HASed, £94 R¥arPier SBi dmut h
based, and tin-copper based 15 alloys, anong which an optinal one may be
sel ect ed Wethouer an milay jsswht ast sreldesnbi Hatlisoprefexsbipospteamicof at he netal s
of the

material that readily forms a fillet, to form the metal coating

layer 137. The materials apt to form a fillet include those having
a melting point lower than that of the material constituting the

10 conductor post. Among those, the solder is preferably employed.
The solder is composed of at least two selected from tin, lead,
silver, zinc, bismuth, antimony, and copper. Such alloys include
tin-lead based, tin-silver based, tin-zinc based, tin-bismuth based,
tin-antimony based, tin-silver-bismuth based, and tin-copper based

19 alloys, among which an optimal one may be selected without
limitation to the combination or composition of the metals of the
solder. A preferable thickness range of the metal coating layer
137 is equal to or more than 2 uym and equal to or less than 30 um,
and more preferably egual to or more than 3 pm and equal to or less

20  than 20 ym, and still more preferably equal to or more than 5 um
and egual to or less than 20 pum. The thickness in the fcregoing
range leads to increased connection stability between the conductor
post and the conductor pad, thereby upgrading the connection
reliability.

25 [0038]

In this embodiment, the first and the second circuit

substrate 111, 112 and the connection substrate 110 are stacked and
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sol der. A preferable thickness range of the netal coatlng Iayer 137 IS equal
to or nore than 2 pmand equal to or less than 30 pm and nore preferably
equal to or nore than 3 pmand equal to or less 20 than 20 pm and still nore
preferably equal to or nore than 5 an_gFg equal to or less than 20 pm The
thickness in the foregoing range Leads to increased connection stability

bet ween the conductor post and the conductor pad, thereby upgrading the
connection reliability. 25 [0038] In this enbodinent, the first and the

second ci peHitq t%%@%kﬁ atie hilal Id2tand the.cannect aR-subst rake 110 are
stacked and - 20 bonded through the netal” coating layer 137, by neans of the

i nterl ayer;,agdhegiye.d i i ﬁ@@ugmltt%ug}@tﬁ{e' %Eérﬁaw?ec GSLMfedi3R 1§ pel ectively

formed so as to ‘cover e conduct or t and inirty thereof, the

|nterlayer ggggkﬂ9s%§gﬁgfgge§£1%%€ OQ%hﬁ C{&ggﬁfgqui%'rennved when

t he substra es are ed "an & Cohduct or post and the

conduct or _pad_are net al unctlon eri phery of the
conduct or Vﬁ&nl yaﬁheﬁ?ofhggéoh%%%l yeﬁa%dl—i‘esglggl ﬁ%/ nglsﬁn o] tbg with the
interl dhesi ve 136 r.enai ni ng, unr enpved referable to provide the
10+t B et LR T B o 56 eB T BB EHESLBHER For Bostana  he
V|C|n|ty thereof, rather than the entire surface of the first and the second
circuit s@BSEedt e THES, R COTHUGHE ©RSE WWbIESacotqUSEOB| B2 FFst F aieed s
enpl oyed as the connection substrate 110, selectively covering only the
conduct or byosttaindunfeivi.ci APY§VES {ther e ikl thehencendugier ad$lesi ve
prevents degradation in

and of the conductor pad is selectively covered with the interlayer

adnhesive 136 remaining unremoved. It is preferable to provide the

10 interlayer adhesive so as to cover only the conductor post and the
vicinity thereof, rather than the entire surface of the first and
the second circuit substrate 111, 112. In the case where a
flexible substrate is employed as the connection substrate 110,
selectively covering only the conductor post and the vicinity

19  thereof with the interlayer adhesive prevents degradation in
flexibility of the connection substrate. In the region where the
interlayer adhesive is not provided, the intrinsic flexibility of
the flexible portion is maintained as it is.

[0039]

20 It is preferable to employ, for example, an adhesive having a
flux effect as the interlayer adhesive. The adhesive with the flux
effect provides more reliable connection performance.

[0040]
The adhesive with the flux effect means an adhesive capable

25 of cleaning the surface of the metal, more specifically removing or
reducing an oxide film present on the metal surface. Employing the

adhesive with the flux effect enables performing the metal junction



flexibility of the connection substrate. In the region where the interlayer
adhesive is not provided, the intrinsic flexibility of the flexible portion
is mintained as it is. [0039] 20 It is preferable to enploy, for exanple,
an adhesive having a flux effect as [hf1lnterlayer adhesi ve. The adhesive
with the flux effect provides nore relTable connection performance. [0040]
The adhesive with the flux effect nmeans an adhesive capable 25 of cleaning
the surface of the netal, nore specifically renoving or reducing an oxide

filmpr es%gtceP”rén{&%i tﬁr!d/ %‘cﬁ'&ft@&&qﬁ{%oﬂxﬂg EQ% o%%e%ﬂrﬁ era el Qrgyf' ux

ef fect enabl es perfor the netal” junction ter renoving,

activatinqﬁghghgéﬁﬁéiO%n%gg%kggééﬁéﬂnbggFggg%%Be E%ﬁh&% %Eaﬁgdpf t he conduct or

post and thé con or : cordin e ne unction of the conductor
Phe 5 conBUEPEr-bndt SN ESABCYAT RadoDuHTCh T AgE T Bo R Ebrleet | on with a
he. oxi de FPRHTGH ERE SO 86 DSLTTEE. 4G orr ERBL S IgBoruFbTe i SHE | & the.
part to be connected, when nelting the solder bunp for achieving the
i nt er | dyeCoBREEER, PRPL cHhEORABRIOTL @atihetltlsih AEATRVENFhaeSPREILA0R| rm
junction. Also, since the joint around the conductor post is covered with
t he inter waybra dgiyesirgblablghifehlefer v8buso fhsi pdhdel e métaht thsuddtrat e and t he
connection substrate in the stacked form the circuit board attains higher
reliabiliteffefFurtiteredudes dadheskide diphoyrediensthisr emrédieentd on the
copper foil which is the part to be connected, when melting the
solder bump for achieving the interlayer electrical connection,
10 thereby achieving desirable firm junction. Also, since the joint
around the conductor post is covered with the interlaver adhesive,
which serves to join the circuit substrate and the connection
substrate in the stacked form, the circuit board attains higher
reliability. Further, the adhesive employed in this embodiment
15 does not have to ke removed by cleaning or the like, after the
soldering process. Accordingly, simply heating the resin as it is
causes the resin to assume a three-dimensionally bridge structure
to thereby achieve strong adhesion, and therefore such resin can be
employed as an interlayer material for the circuit substrate and
20 multilayer flexible printed circuit board.
[0041]
Although the thickness of the interlayer adhesive 136 is not
specifically limited, a preferable range is equal to or more than 8
pm and egual to or less than 30 pym, and more preferably equal to cr
25 more than 10 um and equal to or less than 25 um. The thickness in

such range leads to excellent adhesion and suppression of exudation

of the adhesive.

A
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process. Accordingly, sinply heating the resin as it is causes the resin to
assunme a three-dinmensionally bridge structure to thereby achieve strong
adhesion, and therefore such resin can be_ enployed as an interlayer materi al
for the circuit substrate and 20 nultilayer flexible printed circuit Hoard.
[004" ] Although The thickness of 'he interlayer adhesive 136 is not
specifically linited, a preferable range is equal to or nore than 8 pn and
equal to or lessgobhpan 30 pm and nore preferably equal to or 25 nore than 10
pm and equal to or less than 25 pm The thickness in such range leads to

excel | ent adheshor; A 3uppr.assl eanals RAUALEOMe ofntbeadheni s m22- [0042)

A first preferable conposition o e adhesive wth the flux effect is a

f
first | e o i ‘ i Frux - eff
henol | RRARGKyT” G bu R araeal havelac T earn & an LPRyl herar “novol ac

resin, a resol resin,. and al yvi.n henol _resin, and a curing agent (B) of
t he resinFeéign%cééﬁ%Pgt%éﬁgﬁPé%ﬁ}“é%§ﬁ¥fiI%PgdeaéHfg ox90¥%%¥hg8% X1 di zed

from phenol b such as hi sphenol base, a,phenol novol ac base, an
akaIpHen@P ﬁgggﬁﬁfmﬁ S%QVéiﬁchﬁﬁﬁhoP hase; Eﬁsﬁgph? P‘BSE%TL ﬂ&ﬁgn?%sorcinol
base, and froma 10 ske|leton of an aliphatic, a cycloaliphatic or an

unsat ur at &§5ali gt PcCPFBLEEEN AN §6cyamaise 180 es’ 48] CRELRG

preferable to m x the resin including a phenolic
agent include an epoxy resin epoxidized from phencl bases such as a

bisphencl base, a phenol novolac base, an alkylphencl novolac base,
a biphencl base, a naphthol base, and a resorcinel base, and from a
10 skeleton of an aliphatic, a cycloaliphatic or an unsaturated
aliphatic product; and isccyanate compounds.
[0043]
It is preferable to mix the resin including a phenclic
hydroxyl group in a ratio of equal to or mere than 20wt.% and equal
19 to or less than 80wt.% with respect to the entirety of the adhesive.
The content not less than 20wt.% secures sufficient cleaning
performance of the metal surface, and the content not exceeding
80wt.% provides a sufiicient curing effect. As a result, the
adhesion strength and reliability can be desirably secured. On the
20 other hand, a preferable mixing ratio of the resin which serves as
the curing agent is equal to or more than 20wt.% and egual to or
less than 80wt.%, with respect to the entirety of the adhesive.
The adhesive may additiocnally contain a coloring agent, an
inorganic filler, varicus coupling agents, a solvent, and so forth
25 as the case may be.

[0044]



hydroxyl group in a ratio of equal to or nore than 20w . % and equal 15 to or
| ess than 80wt.% w th respect to the entirety of the adhesive. The content
not less than 20wt.', secures sufficient cleaning perfornmance of the netalL
surface, and the content not exceeding o80wt. provides a sufficient curing
effect. As a result, the adhesion strength and reliability can he desirably
secured. On the 20 other hand, a preferable mxing ratio of the resin which
serves as the curing agent is equal to or nore than 20w . % and equal to or

l'ess than BOWM . h, satdrlll pespeedbleOctbiiotirtibhesy @k higesidResivie. theliuadhesi ve
may addit-onally contain a coloring agent, an inorganic filler, various

coupl i ng agents,iAasebMeHatidBAd 8] bbRy 22iaS (thekAsei i@y ey [0044] -23-
A second preferable conposition of the adhesive with the flux effect is a

combi nat i %@e%l Ahse Oéé{?ﬂ &3l 0 £ Qpepoxi Qége%dla‘;(éfl&‘lolp&%‘{}%a@%%% sych as a

bi sphenol "base, a phenol novol ac ‘base, an 'a phen novol ac base, a

bi phenol p | . r.ci no fr skel et on
of an aIi%ﬁ%?%%@agﬁcgé(§§¥$%%§?igpg?ggﬁgﬁ%gggﬁfa?é%xgﬁﬁg%éggghp?g J%t; a
curing-agent D) .for the epoxy resin. including ap i.m dazole ring; and a
curing® tﬁﬁgoﬁéy%%xgaaﬁt ?réQéﬁﬁWE%eg?nt eagu?{aﬁ?éﬁdghtaincluding an
i m dazole ri i nclude imdazole, 2-nethylindazole, 2-ethyl-4 10
mot hyl i m GHEOFRL BAEAGYA 1A 48201 E 3t bR e 3 nBY FYIE BebGi8Y ggent
undecyl i m dazol e, 2-phenyl -4-nethylim dazcle, and bis(2-ethyl-4-
met hyl i m d&2of @) tPPhePetif insg ity Bittinexidmidraoke dofgoud thatrik@rves as
an antioxidant and that can be cured through reaction

type antioxidant (E). Examples of the curing agent including an

imidazole ring include imidazole, Z2-methylimidazole, 2-ethyl-4-

10 methylimidazole, 2-phenylimidazole, l-benzyl-2-methylimidazole, 2-
undecylimidazole, Z-phenyl-4-methylimidazole, and bis(2-ethyl-4-
methylimidazole) . The curing type antioxidant is a compound that
serves as an antioxidant and that can be cured through reaction
with the curing agent, examples of which include a ccmpound

19 including a benzylidene structure, 3-hidorxy-2-naphthoic acid,
pamoic acid, 2,4-dihydroxy benzoic acid, and 2,5-dihydroxy benzcic
acid.

[0045]
A preferable mixing ratic of the epoxy resin is equal to or

20 more than 30wt.% and egual to or less than 99wt.%, with respect to
the entirety of the adhesive. Such mixing ratioc is preferable
because a sufficient curing effect can be achieved.

[0040]
Other than the foregoing two ingredients, a thermosetting

25 resin such as a cyanate resin, an acrylic acid resin, a methacrylic
acid resin, or a maleimide resin; or a thermoplastic resin. The

adhesive may additiocnally contain a coloring agent, an inorganic



with the curing agent, exanples of wh'ch include a conpound 15 including a
benzyli dene structure, 3-hidorxy-2-nauhthoic acid, panpic acid,

2, 4-di hydroxy benzoic acid, and 2,5-di hydroxy benzoic acid. [00451 A
preferable m xing ratio of the epoxy Kﬁﬁﬁﬂ is equal to or 20 nore than

30w .0 and equal to or less than 99wt .17 with respect to the entirety of the
adhesive. Such mxing ratio is preferable because a sufficient curing effect
can be achieved. [00461 Oher than the foregoing two ingredients, a

thernoset tdinge25 FH3bNsSHGDIaBgaEHANAL & E8SIdht, ABn@WY eber@eldhesin, a
met hacrylic acid resin, or a maleimde resin; or a thernoplastic resin. The

adhesi ve nay aﬂ%&qkpnally contain a coloring agent, an inorganic -24- filler,

vari ous coupFin agents, a solvent, and so forth as the case may be. [0047]

A preferable niﬁbag7;atio of the curing agent including an 5 im dazole ring
and the curing typé antioxidant is equal to or nore than |w.% and equal to
or less than 20 .@6%n tal . of thetboaﬂ? hV\,ith respect to th,entirety of
the adhesive. TRePLOHTEN B ELa tRan NIE. SHSEELAEE S U GLEFER 8 eani ng
perforganqe,of the netal surface, and provides a sufficient curing effect of
the epdxy ¥e§RACLA FIFHeRDMHENF RIY XBEeE NPXLOART okS STHpt 3 6¢ FOEE qui ck
curing reaction, thereby securing sufficient fluidity of the adhesive

| ayer. Al d§6ant et epoxyl 8didingCagenteEndneéhe’ @i ifngntiifel of the both,

with respect to the entirety of the adhesive. The content not less
than 1lwt.% secures sufficient cleaning performance of the metal
surface, and provides a sufficient curing effect of the epoxy resin.
10 The content not exceeding 10wt.% suppresses too quick curing
reaction, thereby securing sufficient fluidity of the adhesive
layer. Also, the epoxy curing agent and the curing type
antioxidant may be employed in combination, or either thereof may
be independently employed.
15 [0048]

Methods of preparing the adhesive include dissolving the
resin including the phenolic hydroxyl group (A} of & sclid form and
the resin (B) serving as a solid curing agent in a solvent,
dissolving the resin including the phenolic hydroxyl group (A} of a

20 solid form in the resin (B) of a liquid form serving as the curing
agent, dissclving the resin (B} serving as a solid curing agent in
the resin including the phenolic hydroxyl group (B) of a ligquid
form, and dispersing or dissolving the compound (D) including the
imidazole ring and serving as the curing agent of the epoxy resin

25 and the curing type antioxidant (E) in & solution in which the
epoxy resin (C) of a solid form is dissolved. Examples of the

solvent include acetone, methylethylketone, methylisobutylketone,



anti oxi dant nmay be enpl oyed in conbination, or either thereof may be

i ndependently enpl oyed. 15 10049] Met hods of preparing the adhesive include
di ssolving the resin including the phenolic hydroxyl group (A of a solid
formand the resin ;L' ; sewing as a so $g coring agent in a solvent,

di ssolving the resin including the phenolic hydroxyl group (A) of a 20 solid
formin the resin (B) of a liquid formserving as the curing agent,

di ssolving the resin (R) serving as a solid curing agent in the resin

i ncl udi ng dhecpBenl i eohydioxylit g1 au 16B)vof anli qwiid osheva) and di spersing
or dissolving the conpound (E» i ncl udi ng the imdazole ring and serving as

the curl naBenby ofoiiREnEPoy [eshi1A9-806. t herpcln,lype. agtiokhdant (B) in

a solution in he ‘epoxy resi'n (C) of a solid formis dissofved.

Exanpl es €of SV cl.ud et.an y Vi ketone,

nethylisog%t§ﬁke one ggﬁggﬂtﬁglgﬂggﬁkg 8% ﬂgégékﬁéﬁﬁé Eellsclve et hyl

cel | osol ve, q@ %¥ pyrrolldone and y-butyll actone. Preferably, the boiling
e

poi nt of the soI is equal to or |ower than ZOOC [0049] 5 The adhesi ve
with the flux ef ect is forne t he, i n_caonposition
1o’ 8 ddmol dabl o THESE AR BTC" ranbrb e eet e dOrOradn, Sopase St By | o

include a netal foil  constituted of copper. or a copper-based all oy, alum num
or an dﬁFﬁEﬁ%%%§€ﬁlal?%me%ﬁao?é§iﬁ ﬁ@WH§E@%ﬁS?@$%FEﬁeé¥a% fluorine 10
based reS|n a polyimde resin, and a polyester resin such as a_ pol ybutyl ene

t er epht hal FEEEroes aafpéh%@quléiﬁél@ek?%mﬁémaé include a metal foil

constituted of copper or a copper-based alloy, aluminum or an
aluminum-based alloy; and resin films constituted of a fluorine-
10 based resin, a polyimide resin, and a polyester resin such as a
polybutylene terephthalate or a polyethylene terephthalate.
[0050]
Methods of forming the base material from the foregoing resin
composition include applying the resin of a liquid form to the base
15 material, and heating and pressurizing in a vacuum laminator,
between which the latter is simpler and provides higher stability
in thickness of the interlayer adhesive 136. More specifically, in
the process of applying the resin composition to the demoldable
pbase material, normally the resin is employed in a form of varnish.
20 Such arrangement upgrades the application performance.
[0051]
It is preferable that the scolvent employed to prepare the
varnish exhibits high solubility for the resin composition, however
a poor solvent may be employed as far as a disadvantageous effect
25 is incurred. Examples of the good solvent include
dimethylformamide (DMF), methylethylketone (MEK), and cyclohexanone.

When preparing the varnish, the solid content of the resin



[ 0050] Met hods of formng the base material fromthe foregoing resin
conposition include applying the resin of a liquid formto the base 15
material, and heating and pressurizing in a vacuum | am nator, between which
the latter is sinpler and provides highgr stability in thickness of the
interlayer adhesive 136. Mre specificafly, in the process of applyinc the
resin conposition to the denol dable base material, normally the resinis
enployed in a formof varnish. 20 Such arrangenent upgrades the application

per for ”a”%%ﬁpe ﬁ&%% 1_L,tné1;§ @Oﬁﬁ{ﬁfﬂ@ ﬁ_ o*;%uﬁoé e?éﬁ?i{%%ﬂg&o Prepare

the varnis 1ts hi resin conposition however a
poor solv e.e ed a i antageous effect 25 is
i ncurred. %@xto (gg “of C%Sdgré ven?yl?r’llgludg8 ?nethylfornanlde (DVF) ,

nethylethylketoTS %gF and cyclohexanone When preparing the varnish, the
solid content of’f re5|n - conposition is not specifically Iinited but
a preferable range IS g ? 90mﬁ % and nore preferably 30 to 70wt.. [0052]
Appl yi ng the fofBgbYHY F4fn %lf‘?glo&ngh‘éa%ﬁﬁl Habte paeeley 8#Fal and drying
at 80 to 200C provides the adhesive with the flux effect 136. It is

pref er abl @2t6rset AHedF Rt athPe ke sd Oaf trovithRe Hipladhasivh “ikb BRSi ng so as
to be equal to or less than 20% of the height of the solder bunp. [00531 10
Now, a prddagsebfeqtedd@i ngtt e pPrei@uahyertadisésthe rE38n thickness after

the application and drying so as to be equal to or less than $20%
of the height of the solder bump.

[0053]

10 Now, a process of removing the interlayer adhesive 136
between the metal coating layer 137 and the first and the second
conductor pad 125, 135 to thereby achieve the electrical connection
between the first and the second circuit substrate 111, 112 and the
connection substrate 110 will be described.

15 [0054]

The first and the second circuit substrate 111, 112 and the
connection substrate 110 are mutually positioned in advance. The
positioning may be performed by reading a mark provided as the
conductor pattern with an image recognition apparatus so as to

20 adjust the position, and utilizing positioning pins. The
substrates located in position are pressurized at a predetermined
temperature and pressure in vacuum.

[0055]

A preferable range of the predetermined temperature is equal

25 to or more than 230°C and equal to or less than 280°C, and more
preferably equal to or more than 250°C and equal to or less than

270°C. It is preferable to preheat the connection substrate 110



between the netal coating |layer 137 and the first and the second conductor
pad 125, 135 to thereby achieve the electrical connection between the first
and the second circuit substrate 111, 112 and the connection substrate 110
wi Il be described. 15 [0054] The first_gpd the second circuit substrate 111,
112 and the connection substrate 110 are nutually positioned in advance. The
positioning may be perforned by reading a mark provided as the conductor
pattern with an i mage recognition apparatus so as to 20 adjust the position,

and utili zinggtROsttrds@nkNY thcnSecdhie cisubst ralesrhocatiad Lm pesistik-pn are
pressurized at a predeterm ned tenperature and pressure in vac'.nun. 10055]

A pref er abl,espaoge 2h {:Qﬁaeq_ra%g?é.errﬁe‘&%@g@%%@ﬁﬂé@aﬂﬁeeg&'%e ARal 0 Hr more
than 230C and equal to or |less than 280C, and nore preferably equal to or

more than 0%5%%15?&0' £aHatnd %fgér' £ %Btgﬁieéze%cab&e i iﬁé@@ﬂ@@&%c&& reheat

t he connect 1on substrate 1 -2/7- an Irst and t second circult

substrate 11 1; r t I te rature, Settin he_ .
tenperatufé %Bebé%g%ggﬁgfgmkgf§ﬁ$§ﬁgfhﬁﬁgﬁit esﬁh%gﬁ%ifﬁi%'%%ggpf?%dsabove
brings.the viscosity of the interlayer _adhesive_136 into a r e of 10 PaS
Lo 400°Pas 6 EREraEY SEe GUiHG A SUTT Fof et BoPt b g "Bt PR AT ch enabl os
renmoving the interlayer adhesive 136 from between the netal cqating. |ayer
137 and t HEMPVERY Hifa 1oher ‘Swesnaiesiidetof 3ag oBveersshe | petal ceapitess,
since the tip portion of the projecting portion of the first and the second
conduct or 5ot 155 angeshe sfigst ngithet ggcond conductor pad 125, 135. 1In

this process, since the tip portion of the projecting portion of
the first and the second conductor post 155, 165 is not flat, the
10 interlayer adhesive is gquided aside, to be more easily removed.

[0056]

Also, when the temperature is equal to or less than the
foregoing upper limit, the substrate can be prevented from
excessively shrinking by heat, and fluctuation in size can be

15 suppressed. Further, since the metal coating layer 137 is melted,
pressure concentration to the first and the second conductor post
155, 165 is alleviated, and hence the first and the second circuit
substrate 111, 112 can be prevented from being distorted or
becoming wavy because of the distortion. Setting the temperature

20 in the foregoing range enables forming a stable metal alloy layer,
and formation of the proper fillet leads to stabilized electrical
connection between the first and the second circuit substrate 111,
112 and the connection substrate 110.

(0057]

25 A preferable range of the predetermined pressure is 0.5 to 3
MPa, and more preferably 1.5 to 2.5 MPa. Setting the pressure at

equal to or more than the foregoing lower limit enables



10 interlayer adhesive is guided aside, to be nore easily renoved. [0056]
Al so, when the tenperature is equal to or less than the foregoing upper
limt, the substrate can be prevented from excessively shrinking by heat,
and fluctuation in size can be 15 supprgssed. Further, since the netal
coating Layer 137 is nelted, pressure concentration to the first and the
second conductor post 155, 165 is alleviated, and hence the first and the
second circuit substrate I'll, 112 can be prevented from being distorted or

becomi ng %‘ffi@ﬁ%ﬁ@lger@ﬁodiﬂg thstiofkr0iyerSetihkAgvd heet erpgnRitueen B in the
foregoi ng range enables formng a stable netal alloy layer, and formation of

the propepetil | @latliegdsafed: stabidd zed el 26t nhaathe cRRARSt EQbeLWESN t he
first and the second circuit substrate 111, 112 and the connecti on substrate

110. [005 2 r red 1N r is 0.5to 3
oo o, 25i% DLl geba0gs ol Lhe prede, e, el

MPa, and nore prefera 0 2.5 MpPa: equal to or

rore than fiec T 42001 0g. OUREL LI cenabl e . 28 SULLLCLentd istenpying the

interl ayer esi've ween met al’ " coating and t he

first dth .ond t 12 135. W th N |t
o:rfesgntﬁﬁng?%§%3%p8$89|%%?ﬁgeﬁﬁgtéﬁrgﬁﬁFﬂgaBEtf 1§O§5 égéag%g%éﬁte u?ron?

being distorted 5 _or becgm ng wavy because of the distortion. Al so the
exudat i on t6f ¥ leneErd AVEahesicee 36 ERAChESuppr 883kd"%s0 that the

interlayer thickness can be prevented from being unstable. [0058]
interlayer thickness can be prevented from being unstable.

[0058]
A preferable range of the processing time is equal to or more
10 than one minute and equal to or less than 10 minutes, and more
preferably equal to or more than 3 minutes and equal to or less
than 8 minutes. Setting the processing time at equal to or more
than the foregoing lower limit enables sufficiently removing the
interlayer adhesive 136, and promotes the formation of the metal
19 alloy layer. When the processing time is equal to or less than the
upper limit, the substrate can be exempted from excessive internal
stress.
[0059]
To properly form the fillet, it is preferable to preheat the
20 connection substrate 110 and other components. The preheating
allows preventing the interlayer adhesive 136 from being cured
before the temperature reaches the melting point of the metal
coating layer 137. Employing a quick-heating apparatus may
eliminate the need to preheat, however the apparatus with a larger
25 heat panel is more expensive, and therefore this is difficult from
the viewpoint of cost.

[0060]



A preferable range of the processing tine is equal to or nore 10 than one
m nute and equal to or less than 10 m nutes, and nore preferably equal to or
nore than 3 mnutes and equal to or less than 8 mnutes. Setting the
processing time at equal to or nore _the foregoing lower limt enables
sufficiently renoving the interlayer adhesive 136, and pronotes the
formation of the netal 15 alloy |ayer. Wen the processing tine is equal to
or less than the wupper limt, the substrate can be exenpted from excessive

internal stressitiQ@pOthe Toi proped | ohd eebidie:chilitess doksti $5Pr afeer apke to
preheat the 20 connection substrate 110 and ot her conponents. The preheat ng

al | ows preventdingqt Rech nHirer kayeroadhespyee k36frompebpg liednebefpre the
tenperature teaches the melting point of the netal coating |ayer 137.

Enpl oyi ng sapgu gk @?@tirthﬁgp@rﬁ@édi%egg)’ £if) 'fnw@ta% hgeneed,fo preheat,

however the apparatus wth a | arger heat panel Is nore expensive, and
therefore 0 9 Al t hough
the first C%maé%dﬁ% gg%%nﬁgdorllé r{B r Sgg(s: eq%,g%E%S ar é %%o?%%t%%nléo? oM t he side
of the.base nat of th conn ion bst ate 110 in this enbodi nent,
the fiPs ﬁﬁﬁ% tf@ geE%%dIX%%ﬁ %E?t%. H ﬁ§§‘§t|%%10u%ﬁ?ron1the si de
of the coatin 37 of th connectlo su? %rate 110. In qther words,

the firstTan % é@cﬁﬁﬁ”@oﬁa IFEPrpBE%tf@@ % ey SEEFEICSUE PP GSne  or

the other side (for exanple, fromthe front side and the back
or the other side (for example, from the front side and the back

side)} of the connection substrate. Also, the first and the second
conductor post 155, 165 may stick out from the same side or from
10 different sides.
[0061]
[Second embodiment]
This embodiment refers to the connection substrate 110
including the first and the second conductor post 155, 165, in
15 which one of the conductor posts is projecting from the side of the
base material 32, and the other conductor post is projecting from
the side of the ccating layer 37. Also, the circuit board
manufactured with the connection substrate according to this
embodiment will be described.
20 [0062]
A circuit substrate including the base material 32, the
conductor circuit 31 formed on either side of the base material 32,
and the coating layer covering the conductor circuit 31, is
prepared. A base material opening is formed on the circuit
25 substrate. To be more detailed, a first hole 1s formed so as to
penetrate through the base material 32 thereby reaching the

conductor circuit 31, and a second hole is formed so as to



s' _de) of the connection substrate. Also, the first and the second conductor
post 155, 165 may stick out fromthe sane side or from 10 different sides.

[ 0061] [ Second enbodi nent] This enbodi ment refers to the connection
substrate 110 including the first and 4jhe second conductor post 155, 165, in
15 which one of the conductor posts is projecting fromthe side of the base
material 32, and the other conductor post is projecting from the side of the
coating layer 37. Also, the circuit board manufactured with the connecticn

substrat epageHFHenghtudNit e CIRAALTERMe 3N tl@@réﬂﬁs?cé!a@ﬁﬁ] 20.[0062] A
circuit substrate i ncl udi ng the base material 32, conductor circuit 31

formed on ghihar, SEdE-0f Bhe base, g@%@fﬂakhézf%Féy“éokgﬁc&ﬂaghgg {yer

covering the conductor circuit 31, Is prepared. A base nmateri al openlng is

formed on [ u To. b r I t
f or med scfgpﬁ?& gh%t}glg:tsz ?ﬁ éoﬁstohafc'hgo bsgtslg?‘rr(g Tgeiﬁ%rg) gget eriflg %/ rggéch%l ng the
conduct or . circui.t cond hol.e is r med pgnetrate

f o] -
t hr ough tﬁg %oéFFﬁéa ayér §9 ?% §6§n?é§%ﬁmﬁ °f He® 3§§u5?§» C|?ch|t 31. As a
result, the first c uctor post 15 din the fi hole so as to
stick %ut S?o?ﬁctorﬁ‘éi gﬁf §6’ea8ft‘f [f&1C a@‘ét P@r i %’ffaﬁﬂdgﬁt% esERdNd % onduct or
post 165 iis formed in 5 the second hole so as to stick out fromthe surface

of the coat¥dg 31-ayEPrming Ebe nf Hett REDfilics seand tEdeeEahPEEndtet o post
155, 165
in the first and the second hole respectively causes an end portion

of the first conductor post 155 and the second conductor post 165
to be connected to the conductor circuit 31 and the other end

10 portion to respectively stick out from the surface of the base
material 32 and the coating layer 37. Thus, the connection
substrate 110 in which the first and the second conductor post 155,
165 are projecting from different sides can be obtained (Fig. 4).

[0063]

15 With the connection substrate 110 according to this
embodiment, the first and the second circuit substrate 111, 112 can
be connected. As shown in Fig. 5, a circuit board is obtained in
which an end portion of the connection substrate 110 is connected
to a side, for example the upper face, of the first circuit

20 substrate 111, and the other end portion is cornected to the other
side, for example the lower face, of the second circuit substrate
112. Thus, the end portions of the connection substrate 110 are
respectively connected to the opposing sides of the first and the
second circuit substrate 111, 112.

25 [0064]

[Third embcdiment]



in the first and the second hole respectively causes an end portion of the
first conductor post 155 and the second conductor post 165 to be connected
to the conductor circuit 31 and the other end 10 portion to respectively
stick out fromthe surface of the bas_e_3 material 32 and the coating | ayer 37.
Thus, the connection substrate 110 in which the first and the second
conductor post 155, 165 are projecting fromdifferent sides can be obtained
;Fig. 4) [0063] 15 Wth the connection substrate 1-0 according to this

enbodi ment, thepfidgt and the gecand o i6tit,URShE at 141411412 can he
connected. As shown inr'ig. 5 a circuit board is obtained i'n which an end

portion OE?ﬁﬁl@ctﬁgﬁn%&%&téHbﬁiaﬁﬂ L:%%rl'g bSOPIB&tb‘i%_ pbf 25,58 for exanple

t he upper face, rst circuit strate | and the other end
Cecond i PECTTAEingt rabe T3 e (i -chue ROPHT G1E) o1t e hghroatt on -
and L he.  G8AGhE-EPPECh T CUBL PG STTE V8 pse O0RH] ST THEFH brbetirent] -
31 Further, the circuit board 100 including a plurality of = connection
substr te§cqﬂﬁﬂlnﬂlﬁoHQVFhSm%9$HW§ﬂtheﬂﬁ%FFFSHlQMQQaISelo% LUE8d 4 n this
enbodi nent. Figs. 6(a) and 6(b) are a plan view and a cross-sectional view
respect i vBEgLonsHAWi wgeich&hei FetRacthvar doxihée orditigneootHilsirendodiifent . The
circuit board 100 includes a region 170 where the respective flexible
portions @b@r¢ng;agptnq|¢egion 170 the flexible portions are different in
length. Such configuration keeps the flexible portions from being
rubbed by each other.
10 [0065]
As shown in Fig. 6(b), in the case where an external force is
applied to the first and the second circuit substrate 111, 112 so
as to move away from each other, one of the connection substrates
1s strained and the other connection substrate is slacked. It is
15  preferable that, as shown in Fig. 6(a), the slack portion is formed
in the overlapping region 170 of the respective flexible portion of
the connection substrates 113, 114. For example, the flexible
portion of the connection substrate located on the outer side when
the connection substrates 113, 114 are helically wound is made
20 longer. Such configuration prevents fracture or corrugation in the
helical portion, when the connection substrates 113, 114 are
helically wound (Figs. 7(a), 7(b)).
[0066]
Here, a connection substrate as shown in Fig. 4, in which the
250 first and the second conductor post 155, 165 are projecting from

different sides may be employed as the connection substrates 113,

114. In the case of employing such connection substrates 113, 114,



the overl apping region 170 the flexible portions are different in |ength.
Such configuration keeps the flexible portions frombeing rubbed by each

ot her. 10 [0065] As shown in Fig. 6(b), in the case where an external force
is applied to the first and the second,fircuit. substrate 111, 112 so as to
nove away from each other, one of the coOnnection substrates is strained and
the ot her connection substrate is slacked. It is 15 preferable that, as shown
in Fig. 6(a), the slack portion is forned in the overlapping region 170 of

the respegt bygfiltexh bl ROBLLOMQL int i GORREEhl b 3ubat sAtles 113, 114. For
exanple, the flexible portion of the connection substrate .-coated on the

outer sidecnhen ; hhe,coneeti o subgt i 81 @%riblBeq akeqleldcablyyund i s

made 20 | onger. Such configuration prevents fracture or corrugation in the
helical p [ t nectj.on. r 3.-1 4 helical ly wound
(Fios 70° S Foo0de SAR ERL R BN e hrdtdduda i en S i g 4
in which th 25 first and the second conductor post 155 .1 are projecting
from di {6 G a1 8s e BE-RRI gy GHast Fife annegt] SA-CLEOITE CoHhs, 114
In the_case of enploying such connection substrates 113, 114, - 32 a circuit
boar d Ps. OBERI ricd W GHFEH arEnUE prORTRORTE | tha ' donhewt i n CS0BS Fafee. 11
114 is connected to a side, for exanple the upper face, of the first circuit

. |
subst r at e P02 150G L AR BEWEratehd loor L1 %S CeprRe@edot Bhs KPPeERRY si de, for

example the lower 5 face, of the second circuit substrate 112 (Fig. 8). In
ot her wor @édes of the first circuit substrate 111 and the second circuit

substrate 112.

[0067]

10 [Fourth embodiment]

In this embodiment, a circuit board including a primary
circuit substrate having a plurality of conductor pads will be
described. Fig. 9(a) 1s a plan view and 9(b) is a cross-secticnal
view taken along the line A-A in Fig. 9(a}), showing a circuit board

15  according to this embodiment. The circuit board 100 includes, as
shown in Fig. 9(b), a primary circuit substrate 121 including a
plurality of conductor pads 131, and a plurality of connection
substrates 110 extending from a peripheral portions of the primary
circuit substrate 121. The connection substrate 110 includes a

20 conductor post 132 projecting from one or the other side. The
conductor pad 131 and the conductor post 132 are disposed so as to
oppose each other at the peripheral portion of the primary circuit
substrate 121. The circuit board 100 includes a connector portion
140 to be formed upon melting the metal coating layer 137 formed in

20 advance on at least one of the conductor post 132 or the conductor

pad 131, and the primary circuit substrate 121 and the connection



]

t he connection substrates 113, 114 are connected to the opposing sides of
the first circuit substrate 111 and the second circuit substrate 112. [0067]
10 [Fourth enbodinment] In this enbodinent, a circuit board including a
primary circuit substrate having a plugality of conductor pads wll be
described. Fig. 9(a) is a plan view and 9(b) is a cross-sectional view taken
along the line AAAin Fig. 9(a), showng a circuit board 15 according to this
enbodi ment. The circuit board 100 includes, as shown in Fig. 9(b), a primary

circuit subpsraie 123 dRclkuding @119 doddoeqotncapsuehorchaderd3l, and a
plurality of connection substrates 1-0 extending from a peripheral portions

of the prippry,, Gishcuit substrate 121. The connection substrate 110 includes
a 20 conductor post 132 projecting fromone or the other side. The conductor
pad 131 and the ?&ﬂﬂ“Ctor post 132 are di sposed so as to oppose each ot her
at the peripheré portion of the primary circuit substrate 121. The circuit

board 100 inclug S a.caonnect or BortiQ% 140 t o .be forned upon nel ting the
! f% agv u§? go

nmetal coating Iay% 7 FOrmBd |(ﬁaﬁ% an elrbcnl feast Son So‘?cotnﬁigr nduct or

post 132 or the conpductor ad 131, and.the primary circuijt bstrate 121 and
Phe. cofneCtFon: 33otctiptPl e THo a8 S BeFAFERl | PUESHFELT ddlt hfough the
connector portion 140. [0068] Also, the circuit_board 100 may i ncl ude at

| east a sEEBRES! ©8 Big BEPabupsitcate A8 rehe Selcdhdary” &iffcuit substrate

120 is
connecticn substrate 110. An end portion of the connection

substrate 110 is connected to the periphery of the primary circuit
substrate 121, and another conductor post 132 is provided on either
10  side of the other end portion, with its tip portion projecting
therefrom. At the position opposing such another conductor post
132, the secondary circuit substrate 120 including a conductor pad
131 is located, and another connector portion 142 is formed upon
melting the metal coating layer 137 formed in advance on at least
15 one of the another conductor post 132 and the conductor pad 131.
As a result, the circuit board 100 can be obtained in which the
secondary circuit substrate 120 and the connection substrate 110
are electrically connected through the another connector portion
142.
20 [0069]
Also, as shown in Fig. 9(b), the connector portion 140 may be
provided on both sides of the primary circuit substrate 121.
[0070]
The primary circuit substrate 121 and the secondary circuit
25 substrate 120 are free from specific limitations except for

including the conductor pad 131 to be joined with the conductor



connected to the primary circuit substrate 121 through the connection
substrate 110. An end portion of the connection substrate 110 is connected
to the periphery of the primary circuit substrate 121, and anot her conductor
post 132 is provided on either 10 side of the other end portion, with its tip
portion projecting therefrom At the poOSition opposing such another
conductor post 132, the secondary circuit substrate 120 including a
conductor pad 131 is |ocated, and another connector portion 142 is forned

upon el ting {he gehal £eANLRAgs.A¥elrl3d; fopedrifhadyance,on gk | east 15
one of the another conductor post 132 and the conductor pad 131. As a

result, tQ%Séhgﬁﬁhkuggqaﬂm&ggtggmj_e g?&q&ﬂp%ﬁi&¥%§%§ﬁthe secondary circuit

substrate t he connection substrate 1 ectrically connected

t hrough the ano r_.connect or rtjon 142, 20 100691 Al so, _.as_shown in Fig.
9(b), the connegﬁgrp%%#¥§onl%%ﬁgn%§b%%2&§rggFae 18265%6%35353§5§?§?%e primry
circuit substrate 121. 10070 The pri mar ircuit substrate 121 apd the
secondarylgfﬁﬁihqg aZngféiﬁFWLPg ﬁ%ﬂ#ﬁ§F8It$é§§’fF8n?%d§%??iEOWQQﬁaﬁgtP%ﬁ% except
for inﬁludin t he conductor pad 131 to beﬁ%oined wi sh the conductor -34- post
132, aRd &SEPRITRr SSFFUEt GFESER thdt 'oPo% He Biiret 1Bt REMNEECORd circuit
substrates 111, 112 naz be enployed. The primary circuit substrate herein
refers to SaP§hBtesat eThe iATEr gt B PrGr alPirase tondindt sraPpaky, asé2Bde t o be

connected to a 5 secondary circuit substrate through a plurality of
connect i omother board on which primary functions are implemented. On the

other hand, the secondary circuit substrate may be a smaller
substrate than the primary circuit substrate, or a sub-board
10 including the same or a fewer number of layers than the primary
circuit substrate.
[0071]
The secondary circuilt substrate 120 includes at least a
secondary substrate. The secondary substrate herein refers to the
15  individual layers constituting the secondary circuit substrate 120.
Such layers include a base material and a conductor circuit, and a
similar structure to the foregeing may be employed. The secondary
circuit substrate 120 becomes a one-sided secondary circuit
substrate when constituted of a secondary substrate; a double-sided
20 secondary circuit substrate when constituted of two secondary
substrates; and a multilayer secondary circult substrate when
constituted of a larger number c¢f secondary substrates.
At least cne of the secondary circuit substrates 120 included
in the circuit board 100 according to this embodiment may be
25 different in number of layers from the primary circuit substrate

121. Providing different number of layers better accomplishes the



substrates. The primary circuit substrate is, for exanple, a |large nother
board on which primary functions are inplenented. On the other hand, the
secondary circuit substrate may be a snaller substrate than the primary
circuit substrate, or a sub-board 10 i_ngd uding the same or a fewer nunber of
| ayers than the primary circuit substrate. [0071] The secondary circuit
substrate 120 includes at |east a secondary substrate. The secondary
sunstrate herein refers to the 15 individual |ayers constituting the
secondary s%gsppﬁltca%y@lsté@tt%e118Qfmfa%%blﬁ@@%§esgcm&%d@db@gsech@%@éééﬂt and a
conductor circuit, and a simlar structure to the foregoing my be enpl oyed.
The secondaby,tGifcuit substrate 120 becones a one-sided secondary circuit
substrate when constltuted of a secondary substrate; a doubl e-sided 20

secondary circuifg ﬁ@bstrate when consi _i used of two secondary substrates;
and a nultilaye# s ondary circuit substrate when constituted of a |arger
nunber of secon sub%raéesci A% Iea 92 (% he sec ndar¥ C|r ui t
substrates 120 c (fded “F - T Ie Fdﬁ?ﬁ % r%]j b d@?ﬁﬁ)eﬁé AR

Cubst r Bt 0C TSALEIAgOL i 7 PR B R Pt ey BBt | p“%ﬁﬁ%ciméi“lﬁe

- 35 S|an|f|cat|on of the manufacturing process intended by the present
i nvent i onStEBEF2] InFhRtheiRser heNe sRdbet vreigesit 13sgRate ke hethghery t her eof

may 5 be selectively covered with the interlayer adhesive 136, as already
secondary circuit substrate 120 and the connection substrate 110

are stacked and bonded by means of the interlayer adhesive 136,
however in the circuit board 100 finally obtained the interlayer

10 adhesive 136 is no longer present between the metal coating layer
137 and the conductor pad. Such arrangement assures the electrical
connection among the primary circuit substrate 121, the secondary
circuit substrate 120 and the connection substrate 110.

[0073]

15 In this embodiment, for example, the primary circuit
substrate 121 and the secondary circuit substrate 120 constitute a
rigid portion 150. The cconnection substrate 110 constitutes the
flexible portion 170 extending from the rigid portion 150. Such
configuration allows providing a circuit board of a module form,

20 without employing a complicated and integrated rigid-flex circuit
board or passing through a complicated manufacturing process.

[0074]
Further, as shown in Fig. 10, in the circuit becard according
to this embodiment, a plurality of primary circuit substrates 121

25 may be connected in branches through the connection substrates 110.

To the other end portion of the connecticn substrate 110 extending

from the periphery of each of the primary circuit substrates 121,



stated. In this case, the primary circuit substrate 121, the secondary
circuit substrate 120 and the connection substrate 110 are stacked and
bonded by nmeans of the interlayer adhesive 136, however in the circuit board
100 finally obtained the interlayer 1Q esive 136 is no | onger present
between the nmetal coating |ayer 137 and the conductor pad. Such arrangenent
assures the electrical connection anong the primary circuit substrate 121,
the secondary circuit substrate 120 and the connection substrate 110. [0073]
15 I n thi shenhadinaeny , cfrefii examdteratbhe2@ridyoyinett&edlids thbsisateylB3d. and
the secondary circuit substrate 120 constitute a rigid portion 150. The

connect i ofhssipslohater inkd aCc0asddt wmbet Ner phlRXipla rpait i QibstFQtextiendi ng from
the rigid portion 150. Such configuration allows providing a circu-t board

of a modubgqfar %e@ed’édd'&??tcPfH%JiFEyEﬁﬁs@ra‘%‘égpii(ﬁ?%n%@_l@é‘%ﬂd’x‘ﬁ@%?taﬁd _
rigid-flex circuit board or passing through a conplicat'ed manufacturing
process. _| : ) i ig. j i reyi oard accordi ng
to this eﬁ%%%%ﬁ%ﬁF?E% pa&%gfiﬁggﬁgepgwﬁé%'h%??cﬁ?gkggggffgggsu 21 25 may be
connected in branches .t hrou he .connection_substrates 110. To .the qther end
portio% OFO?%éM%%ﬁH CIF%HBE% %'?%%8g186“§¥$eﬁﬁﬁﬁﬁ“IF?8h¥?ﬁgﬁpéwﬂﬁﬁéfﬁ of each
of the primary circuit substrates 12 - 36 the secondar ircuit substrate
120 i's bORMBARST ALt (RS CADLOT tb. T Eebbh e ingo A arget® inber of
primary circuit substrates 121 and of the secaondary circuit substrates 120
enabl es pPBYPUMGLamati R ARPLRBAr &P STEIPEF PRl Pd 284 dPhidht PP rrtwseght |

wi t hout
[(0075]

Although the embodiments of the present invention have been
10 described as above referring to the drawings, it is to be
understood that they are merely exemplary and that various other

arrangements than the foregoing may be adopted.



5 conplicating the manufacturing process and increasing the nunber of
conponents to be inplenented. The circuit board according to this enbodi nent
may be applied to various small-sized nobil e apparatuses. [00751 Although

t he enbodi nents of the present |nvent|o§ have been 10 described as above
referring to the drawings, it is to be understood that they are nerely
exenpl ary and that various other arrangenents than the foregoing may be
adopted. -37- CLAIMS 1. Acircuit board conprising a first and a second
circuit suypsuucate located with a spacing, on which a first and a second
conductor pad are provided respectively; and a connection substrate 5

i ncl uding ja fi rat cand,d %%89@%&@9%‘9&% s Roske PIfI GCLLG IoBLene or the

ot her side; said connection substrate beli ng di sposed so as to cover

portion of Q%Q%&%21§ ?&Qwﬁﬁhd S C|5§qh; uQs Conég:bgged

t her obet ween Irst cond ctor bost and sal or pad as
wel | as salddﬁg gpd ogggcto% RS tegp i, seco d conduc gg v t

di sposed SO 48 5bpo éach rother: pe5|a Tivecal ?ﬁ&eg %ﬂ?l ﬁ r%‘e
connect.or .porti on t o be nel ti a netal c.oa h§88%7 er, fornmed in

advanc or}r’&lu%”%l?r facet c?’fndgt‘:el F%g%r‘td GRBIGT T aPast i BBSt and

said first conductor pad and on a surface of at | east one of said second
conduct or Posteand*Card®econd conduct or pad; said first and said second

circuit substrate and said connection substrate being
sald connection substrate being disposed so as to cover a

portion of said first and said second circuit substrate, and
bridged therebetween;

10 said first conductor post and said first conductor pad, as
well as said second conductor post and said second conductor pad,
being disposed so as to oppose each other;

sald circuit board comprising a connector portion to be
formed upon melting a metal coating layer, formed in advance on a

15 surface of at least one of said first conductor post and said first
conductor pad, and on a surface of at least one of said second
conductor post and said second conductor pad; said first and said
second circult substrate and said connection substrate being

electrically connected through said connector portion.

20
2. The circuit board according to claim 1, wherein an end
portion of said connection substrate is connected to a side of said
first circuit substrate, and the other end portion is connected to
the other side of said second circuit substrate.

25

3. The circuit board according to claim 1 or 2, comprising a

plurality of connection substrates including a flexible portion;



el ectrically connected through said connector portion. 20 2. The circuit
board according to claiml, wherein an end portion of said connection
substrate is connected to a side of said first circuit substrate, and the
other end portion is connected to the gt her side of said second circuit
substrate. 25 3. The circuit board according to claim1 or 2, conprising a
plurality of connection substrates including a flexible portion; - 38 and a
regi on where the respective flexible portions overlap; wherein said flexible

i £ 1 . : - ‘ ion..5 4. Th
portions %gg dgg{:eggtgaﬁ%hér% Eﬁ@gﬁéﬁde%t:?.@é dfle%}i%ié%qgnge&eq:&a ©

circuit b ing to an clarnms 1 erein sard first circuit
SUbStratew%ngeﬁgkgiﬁe%ﬂgg_%Er 5§§h§gb§£é%h%fg£§ntQﬂjﬁgreﬂ%j}Psngber of

| ayers. 5. A et cui oarg conpri'sing a primary citcurtosubst Fate 10

i ncluding a ﬁ%uralit¥ of conductor pads; and a plurality of connection
subst r at e§VFhciidi g™ a9 €0nduct or  post projecting fromone or the other side;
sai d conductor pad and said conductor post being disposed so as to oppose
each other at an end portion of said primary circuit 15 substrate; said
circuit board conprising a connector portion to be  formed upon nelting a
metal €oatling | &YercirGrib e havanedvnta m@bﬁﬁaééaﬁwséttPegsﬂ*@ﬁél%f sai d

conductor post and said conductor pad; said primary circuit substrate and
sai d plurghidyfigfst circuit substrate and said second circuit substrate are

different in number of layers.

5. A circult board comprising a primary circult substrate
10 including a plurality of conductor pads; and
a plurality of connection substrates including a conductor
post projecting from cone or the other side;
sald conductor pad and said conductor post being disposed so
as to oppose each other at an end portion of said primary circuit
15  substrate;
saild circuit board comprising a connector portion to be
formed upon melting a metal coating layer formed in advance on a
surface of at least one of said conductor post and said conductor
pad; sald primary circuit substrate and said plurality of
20 connection substrates being electrically connected through said

connector portion.

0. The circuit board according to claim 5, further comprising at
least a secondary circuit substrate including a conductor pad;

25 sald connection substrate having an end portion connected to
a periphery of said primary circuit substrate, and including

another conductor post on either side of the other end portion;



o o Mo At s i

20 connection substrates being electrically connected through said connector
portion. 6. The circuit board according to claim5, further conprising at
| east a secondary circuit substrate including a conductor pad; 25 said

connection substrate having an end port on connected to a periphery of said
primary circuit substrate, and including ano her conductor post on either

side of the other end portion; - 39 said circuit board conprising a connector
portion to be forned upon nelting a nmetal coating |ayer forned in advance on

o5t oce o abelasstone gl saia condugt g padand Lig spoiiy, conductor

post provided on said secondary cir e; y circuit
substrate aid conhectiaqn t 2 _bein lectri.cal connect ed t hrough
sai d conné%#%?aﬁgg¥ﬁ%ﬁrgg&i%hggggfé%?%ﬁgga%ﬁgﬁbg8r f%dg&ggﬁrg%ﬁgg %r 6,
wherein said__connecto rtion is provided on both sjdes of said primry
Clroult TS Tate, LB TRECCPT T BBAT i SecBrt HE CoSCRAI TS of 7.
wherein said  secondary circuit subs&gate i ncl udes one or nore secondary

subst r at e€ONFHEC Yt ACSLSPT SHESH OR aftt 5 §€6 EHFei% SEEPstT & eS1% i s

different in nunber of |ayers fromsaid primary circuit substrate. 9. The
Ci rcui P hGRENERBOdIrRY E cUsFrate Al fa1d ¢HNgCtipiereiditrals Peébfinect i on
substrate includes: 20 a base nmaterial, a conductor circuit formed on either
side of gdiedtbaswllyarerigfdtedanirat@oseidgedrapetor heartdoner s sai d conduct or
circuit;

7. The circuit board according to claim 5 or o6, wherein said

connector portion is provided on both sides of said primary circuit

10 substrate.

8. The circuit board according to claim € or 7, wherein said

secondary circuit substrate includes one or more seccondary

substrates, and at least one of said secondary circuit substrates
15 is different in number of layers from said primary circuit

substrate.

9. The circuit board according to any of claims 1 to 8, wherein
said connection supstrate includes:

20 a base material, a conductor circuit formed on either side cof
said base material, and a ccating layer that covers said conductor
circuit;

a first and a second hole penetrating through at least one of
saild base material and said ccating layer, so as to reach said

25 conductor circuit; and

a first and a second conductor post formed in said first and

said second hole respectively; an end porticn of said first and



a first and a second hol e penetrating through at | east one of said base
material and said coating |layer, so as to reach said 25 conductor circuit;
and a first and a second conductor post forned in said first and said second
hol e respectively; an end portion of sapgl-first and -40- said second
conductor post being connected to said conductor circuit, and the other end
portion of said first and said second conductor post projecting froma
surface of said base material or of said coating layer. 5 10. The circuit
board accoradidnged¢ancanynafictelrapast bdiogdcomtrertednto asgier cphaigtaf said first
and said second conductor post is selectively covered with an interlayer

adhesi ve, @Ardusa) tirdd €8¢ @iMdr sad bEeGeNdoLidaadi Fisstbsihratei@ndcsald
connection substrate are 10 stacked and adhered by said interlayer adhesive

through a dmhaktof sk Ngrd Ryce ﬁnﬂlﬂroﬁrhesﬁtféaé brbeard raceongidid s opany of
claims 5 to 9, wherein a periphery of said conductor post is selectively

cover ed “Mﬁhsé?d<&§ﬁhﬂ%efi ANer adhesive, and said primary circuit substrate
and sai d conneciion substrate are stacked and adhered by said interlayer

adhe5|§e through a netal coating layer. 1 2. The circuit board according to
claimI1, wherein said 20 interlayer adhesive is an adhesive having a flux

effect. 2% The ircuh; % g %FOBdEQ%i%p ggg :é ﬁj %r 8 ewherein
sai d connedtor pPoFtFHH ??{ SR 1% A 4 % f t "hdard
rdin n f claing 1 wher ei
according t(%eglghé}y %fasald:%lggt §%d sa?desecond conductor post is
selectively covered with an interlayer adhesive, and said first and
said second circuit substrate and said connection substrate are

10 stacked and adhered by said interlayer adhesive through a metal

coating layer.

11. The circuit board according to any of claims 5 to 9, wherein

a periphery of said conductor post is selectively covered with an
15 interlayer adhesive, and said primary circuit substrate and said

connection substrate are stacked and adhered by said interlayer

adhesive through a metal coating layer.

12, The circuit board according to claim 11, wherein said

20 interlayer adhesive is an adhesive having a flux effect.

13. The circuit board according to any of claims 1 to 12, wherein

said connector portion constitutes a fillet.

25 14, The circuit board according to any of claims 1 to 13, wherein

sald connection substrate 1s a flexible substrate.



sai d connection substrate is a flexible substrate. -41 15. The circuit board
according to any of clains 1 to 14, wherein a tip portion of a projecting
portion of said conductor post includes an unflat portion. 5 16. A
connection substrate conprising: a base terial, a conductor circuit forned
on either side of said base naterialf'ﬁ d a coating |l ayer that covers said
conductor circuit; a first and a second hol e penetrating through at |east
one of 10 said base material and said coating |ayer, so as to reach said

conduct or -Gi r cuUi-.; fi d n Qe t. f rneg in.said
first and-ﬁ%aidjﬁgcgggnﬁglgggégg%gf?sgﬁisghﬁﬁgﬁ%y%%géwggfoC)ggfd %%éﬁi and
sai d second .conduct.or ggst bei.n connec%ed t saiﬁ coQg tor 15 circuit, and

u
the ot her BridopSTTIon Bf SdUGIFLTSt ARG 44T &'s GebR EBRALE LT post
projecting froma surfgﬁe of 3aid case material or of said coating |ayer.
17.” The conlreCEFdrf PSP at®ThétBrding to clai m 16, wherein one 20 of said
first and said second conductor post is fornmed in said hole penetrating
t hrough said base material so as to project fromsaid surface of said base
mate-'al, and the other conductor post is formed in said hole penetrating
t hr ougl® sal@ codt CAgNEAien, sybstamter 6O Gjséed: from sai d surface of said
coating layer. 25 18. The circuit board according to claim16 or 17, wherein
said connecti o Sabstmadtearipg, f4 exinbhetor circuit formed on either side of
sald base material, and a ccating layer that covers said conductor
circuit;
a first and a second hole penetrating through at least one of
10 said base material and said coating layer, so as to reach said
conductor circuit; and
a first and a second conducter post formed in said first and
said second hole respectively; an end porticen of said first and
said second conductor post being connected to said cenductor
15  circuit, and the other end portion of said first and said second

conductor post projecting from a surface of said base material or

of said coating layer.

17. The connection substrate according to claim 16, wherein cne
20 of said first and said second conductor post is formed in said hole
penetrating through said base material so as to project from said
surface of said base material, and the other conductor post is
formed in said hole penetrating through said coating layer, so as
to project from said surface of said coating layer.
25
18. The circuilt board according to claim 16 or 17, wherein said

connecticon substrate i1s flexible.



-42- 19. The circuit board according to any of clains 16 to 18, wherein a
tip portion of a projecting portion of said conductor post includes an
unflat portion. 5 20. The circuit board according to any of clains 16 to 19,
wherein said first and said second cog%ﬂq;or post is covered with a netal
coating layer. 10

19. The circuit board according to any of claims 16 to 18,
wherein a tip portion of a projecting portion of said conductor

post includes an unflat portion.

20. The circuit board according to any of claims 16 to 19,
wherein said first and said second conductor post is covered with a

metal coating layer.

10



