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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention rel ates1td(d 20l
doubl e-sided wiring board in which a wiring |ayer consisting of a
conductor of copper or the like is formed on each face of an insulator of
a polyimde filmor the like, and both wiring |ayers are electrically
connected, e.g., to through a blind via hole, and a nethod for

manuf acturi ng the doubl e-sided wiring board. 1In one way to increase a

Wi ring dengj L oard such as rinted wirin board or the
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are wred and an electric connection is provided between the wirings. In
andt her way, this type of double-sided wiring board is |ayered with a

pl urali | i re formng a 15 multilayer wiring board. The
doubl e- ﬁ%@%uvéljﬁﬁﬂgg@%&mqmgﬁaﬁ%E%W ON or exanpl e. as descri bed

her ei nbel ow. f I . E Lot i al r 2.0f C.. Ni or the
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| ayer 3 of a conductor of copper or the like is forned on the 2

i nt er f acifalpobayede Rlnpor thedike canidizptlamdring lyensgre ¢lectooatjyaonsentedyietgy t he case
where t wiring Jlayer 3 is directly forned.to.the insujatar. 1, the
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| ayer 3 to t i M 13, e sﬂaeg_l tend i rst
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face 1 thoafd ohtheilike bl faced oDpgesi-like imsulatr Whiclsbecdmet dwewiting bioard are

sel ectively, etched, whereby a recessed via hole part bl ocked by the wiring
|l ayer 3Wired aRsr fReBISCIAE CRRNECHAN {5 RIoMisied bpfayeen the wisises dp agother wayw [tkia fipAg

t reat ment, I i - 4 (.. Ol-14 1 kel s, farned to the
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5 af a cendigteeivithg béeﬁa.mtsdcamc@sid@@nwOF beard oriBchfyus@Ubt ering and
plating. 30 According to the above procedures, also the recessed part
f or med atxampde.gis desctoed hereinhsbond face |b of the insulator | is equipped

with the intepfactal J@Yels dnadralit! 9% 2285 Ri or the like is formed on a first
face la of a film-shaped insulator 1 of polvimide or the like by sputtering or vapor
deposition, and then a wiring layer 3 of a conductor of copper or the like is formed on the
20 interfacial layer 2 by sputtering and plating. In comparison with the case where the wiring
layer 3 is directly formed to the insulator 1, the presence of the interfacial layer 2 increases
an adhesion of the wiring layer 3 to the insulator 1.
The wiring layer 3 is patterned to the first face 1a by an additive method or |
subtractive method. Thereafter, a second face 1b of the insulator 1 opposite to the first
25 face 1a is selectively etched, whereby a recessed via hole part blocked by the wiring layer
3 is formed. After the via hole part is subjected to a cleaning treatment, an interfacial layer
4 of Cr, Ni or the like is formed to the second face 1b by sputtering or vapor deposition, on
which a wiring layer 5 of a conductor of, for instance, copper is formed by sputtering and
plating.
30 According to the above procedures, also the recessed part formed at the side of the
second face 1b of the insulator 1 is equipped with the interfacial layer 4 and wiring layer 5

as illustrated in the drawing, thus realizing an electric connection between the wiring



as illustrated in the drawing, thus realizing an electric connection
between the wiring | 1 4 0 CT 2004 layers 3 and 5. The above via hbkd (a0
becones a blind via hole 6. The blind via hole neans a hole which one of
openings at both ends of this hole is blocked. In the event that the
cleaning treatnent is insufficiently carried out, or the interfacial |ayer
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and the interfacial layer 4 formed on the second face ) a result, the

reliabi |woérndsah sbine cagmn@cleaning okattriest \iimipossiblayrea sveBpmness®r éitist he bl ind via

hole 6 is greatly  affected. The present i nvention is devised to solve the
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13 first face la and the interfacial laver 4 formed on the second face 1b. As a result, the
reliability of the connection of the wining layers 3 and 5 at the blind via hole 6 is greatly
affected.
The present invention is devised to solve the above-described problem and has for
its object to provide a double-sided wiring board in which an electric connection between
20 two wiring layers is obtained with the use of a recess, thereby being improved in reliability
on electric connection as compared with the related art, and a method for manufacturing

the double-sided wiring board.

SUMMARY OF THE INVENTION
25 In order to accomplish the above objective, the present invention features the
following aspects. 7
According to a first aspect of the present invention, there is provided double-sided
wiring board including a recess blocked at a side of a first face and opened to a second
face opposite to the first face of an insulator,

30 said double-sided wiring board comprising:



Wi ring board including a recess blocked at a side of a first face and
opened to a second face opposite to the first face of an insulator] 48T 2004
sai d doubl e-sided wiring board conprising: 2 1 4 OCT 1004 a first
conductive | ayer consisting of a conductor for having an exposed face and
turned rough with a foreign matter renoved by irradiation of a |aser |ight

fromthe side Mkt cdnd8etpRAMNE cbAGRINL DA BhAKKATSr RRVifg A e;h%@ed £eesrd and a

second wiring layer consisting of a conductor united to the exposed face
and 5 &kreed raughivith z orrigotneatter certdved iy isadiatorndefct lases lighyom tHdisidabbve

first conducti | aye an be irst wiring layer fornmed on the first
face. IBf steﬁ%“q\;g\‘iﬁlt a@l%geswm%d{\wa?%; ¥ the first aspect, the first
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i n 2 mariiridally Rohskctddaofthe fist tatidaehaClapdr. | ayer between the insulator to
and the first_wiring |ayer, whereby the foreign matter renoved by the

i rradi ation ofhetabeve fizss spnducgive layakcapdetafarst wiriig lpyer foriradi anl the fiystfacand a
second intertacial l.ayer, fornmed to.th recess, and.opto the second face. A
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aspect of the present I nvention, there is provided a net for

manuf acttbe firg irtedfanidll leyesiinl e dnanner todnohbothe dirsstimtetfadialdhyet dstveeen doecigsulagpened t o

a second face of .an [nsulator using.as a bl ockage material .a first
corfluct iangd tﬁ%ﬁéﬁ* %Fn&laaf% fedy thg fsaf%wmaﬁeraremowgf by tedrmadiationof he | at or

opposi t 4 > | k.Sl NG ' Latd.ng a | aser
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as to r ewoese afd batoahgseomatitfeye. and form a rough exposed face to the first

conductive layer; and formng a second wring | ayer of a conductor to be
united to thefexprsieaguy efcthe radiated laserdichhsanbecifnEdnayin the demble-sided
conducti Xf?ﬁr!gqyo%;d of the first aspect.

L3 According to a second aspect of the present invention, there is provided a method
for manufacturing a double-sided wiring board which includes a recess opened to a second
face of an insulator using as a blockage material a first conductive layer of a conductor
formed on a first face of the insulator opposite to the second face,

said method compnising:

20 irradiating a laser light from a side of the second face to a blockage part of the
recess so as to remove a foreign matter and form a rough exposed face to the first
conductive layer; and

forming a second wiring layer of a conductor to be united to the exposed face and
electrically connected to the first conductive layer.

25 According to a third aspect of the present invention, there is provided a method for
manufacturing a double-sided wiring board comprising:

forming a first interfacial layer onto a first face of an insulator having the first face
and a second face opposite to the first face;
forming a first wiring layer of a conductor on the first interfacial layer;

30 forming a recess in the insulator opened to the second face wherein the first

interfacial layer and the first wiring layer are used as a blockage material;



25 According to a third aspect of the present invention, there is proviﬁ‘e
a nethod for nmanufacturing a double-sided wiring board conpri si ng:H"d} 'Zﬂﬂj
a first interfacial layer onto a first face of an insulator having the
first face and a second face opposite to the first face; formng a first
wiring layer of a conductor on the first interfacial layer; 30 formng a
recess in theéoriminghaéchdemerfacial laydrivaiste oabnl dae, theeediss) ahd eheffirsst
interfacial |ayer and the first wiring |layer are used as a bl ockage
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Wi s ng Ipastes gxposd thieofirsi wiyireg kgeroantl wi ri ng | ayer of a conductor on the

second interfacial layer to. be wunited on the first wring.layer and
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doubl e-sided wiring board according to an enbodi nent of the present

i nventi on. Fidg. 2 is a sectional view of the double-sided wiring board in

t he embBRIEBFIESERIREHONOFSEHE DRAMINGHh. z Fig. 3 is a diagramof a state
when a first interfacial layer is fornmed Ln the uf act.ure, process for

t hé® doubl e- sj%‘éd{aﬁi aré;‘ﬁgaﬁ‘oi%ﬁn?thvet é’S%&&F%ﬁﬁs%ﬁaﬂ%masfaé%de £ i nventi on.
Fig. 4 !bﬁo&agb P B Aandfashié Brot@ToRa Bbiki-sited Wiking BOR4A atcordifg tRsh on the

first intertacCial layer of Fig. 3. 20 Fig. 5 is a diagramof a state when
a recessemiodimensefthapresethlinveationa hole part is formed to the board shown
'nFg. 4 Fig. 2 is a sectional view of the double-sided wiring board in the embodiment of

the present invention.
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Fig. 3 is a diagram of a state when a first interfacial layer is formed in the
manufacture process for the double-sided wiring board in the embodiment of the

present tnvention.

Fig. 4 is a diagram of a state when a first wiring layer is formed on the first

interfacial layer of Fig. 3.

20 Fig. 5 is a diagram of a state when a recess to be used as a blind via hole part is
formed to the board shown in Fig. 4.

Fig. 6 is a diagram of a stéte in which a second interfacial layer and the first
interfacial Jayer are removed through the irradiation of the laser light to a blockage part of
the blind via hole part.

25 Fig. 7 is a diagram of a state in which the laser light is directly irradiated to the first
wiring layer according to a modified example of the manufacture process for the
double-sided wiring board of the embodiment of the present invention.

Fig. 8 shows the constitution of a laser light apparatus.

Fig. 9 is a table of an irradiation condition of the laser light.

30 Fig. 10 is a diagram of a modified example showing a shape of the blockage part to

which the laser light is irradiated and a shape of an exposed face.



Fig. 6 is a diagramof a state in which a second interfacial |ayer and the
first interfacial |ayer are renoved through the irradiation of thelkd{én0di
light to a blockage part of the blind via hole part. 25 Fig. 7 is a
diagram of a state in which the laser light is directly irradiated to the
first wring |layer according to a nodified exanple of the manufacture

process Tor e 1y doyblerh Pttt RRALEL im0 AR RTb 8¢ he pr esent

i nventi on. e constitution o aser apparatus. Fig. 9
is a tabloeksde pum torwidich eeilager Hghd idraliated anditheleapededifaght . 30 Fig. 10 is a
di agram of a nodi fied exanpl e showi ng a shape of the bl ockage part to
whi ch the | ades. 12jigndidesam pof amogificatign of &leg%albks-%qiedawrmgpt@g@bﬁhpa@en 4 14 0
C 12004 Fig. | | Is a diagramof a different nodified exanpl e show ng
shapes ng'%he bl ockage part to which the laser light is irradiated and the

exposed face.rifig is Adedtiondl g&kagff%ragﬁcelﬁomouJu'rbreagiaémwmng_tmdioubI e- si ded

Wi ring board shown in Fig. 3 is a sectional view of a

conventional doubl e-si ded Wiri ng board. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON. A double-si d wi ring hoard in enbodi ment of the present

I nventi &ET%HCE%DEY%;}H§%IQQFOETEH§§E‘?WF@t he doubl e-si ded wiring board
wi |l be descrj ' ] : LN | n which
t he sane par té%ﬁ%‘%&@?&ﬁgb ggogéq?ﬁke%@gﬁg&ﬁng? gﬁlgﬁ?g%sgﬁﬁﬁgérgw& g]%nd t he
present mehed fareninufidheringoib deulsie@Rldd Wifing Godrdavitl beslesdribeddgreidbetowanpl e, a
substrate having conductive | ayers fornmed on both faces of one insulator.
Théo pr eswith refergnesoj thdiawvingstin mehieh thesame parts areslesigpated by dgisameate and i s
appl i cabIF sim| arl%( toa nultilayer double-sided wiring board having a
pl ural i tY'BFFEAMNEA Sr s each having conductive |ayers on both faces. On

]E Eﬁc ?It gﬁr OPa”?xﬁg@pféléixgggiggﬁirﬂ&hﬁhé’ﬁB&bl&%id@ﬁ%ﬁh%ﬁoﬁﬂ i8 by iHleRadbleda
part™ according to the present enbodi nent.
However , subkizatp hewiepconducame kayars formed on both faces of one insulator. The present
invention is not restricted to this type of substrate and is applicable similarly to a
13 multilayer double-sided wiring board having a plurality of insulators each having
conductive layers on both faces.

On the other hand, a blind via hole part is depicted as an example of a function of
the "recessed part" according to the present embodiment. However, the present invention
is not limited to the blind via hole part and is applicable to any substrates wherein the

20 recessed part is blocked at a side of a first face and opened to a second face of the insulator
having the first and second faces opposite to each other.

The double-sided wiring board of the embodiment will be schematically described
with reference to the drawings. As shown in Fig. 1, a blind via hole part, 106 is formed
with an opening opened at a second face 101b of an insulator 101 which has a first face

25 101a and the second face 101b opposite to the first face. A laser light is trradiated to a
blockage part 1061 of the blind via hole part 106 by a laser apparatus from the side of the
second face 101b. By the irradiation of the laser light, a foreign matter 107 present at the
blockage part 1061is removed and a first wiring layer 103 of a conductor set on the first
face 101a is exposed. A second wiring layer 105 is formed to an exposed face 1031 of the

30 exposed first wiring laver 103. The second wiring layer is a conductor united to the



is not limted to the blind via hole part and is applicable to any .
substrates wherein the 20 recessed part is blocked at a side of a filr&0CT 2004
face and opened to a second face of the insulator having the first and
second faces opposite to each other. The doubl e-sided wiring board of the
enbodi nent will be schematically described wth reference to the draw ngs.
As showsxpesegifece 1031 angeletticalln ciruiceted 2o the firsBwvirmgflayened3 asétdwrain Rigeni ng
opened at a second face 10 1 b of an insulator 10 1 which has a first face
25 10 1" and the second face 10 1 b opposite to the first face. A |laser

light is i rr%r%s@ﬁ&?plﬂ‘)lisﬁ%‘b’éﬁggatg@%%ﬁéi:)glg}arﬁifnea Ij‘fpam:éei%i\ﬂt %ﬁgpbﬁ%'g) art 106

by a | aser apparatus from second f‘ace

i rradi atRublicationt e 10a52587lang i, S. Rafefir Wog 15, 36713201and G H0BI0AS eeafth t he
bl ockage part 1061lis renoved and a first wiring layer 103 of a conductor
sets on’ t'fdinfquecf eleciically ganneching wiringslayers formed dobothi faces f aymaulal@Switls

f dt . f 1031 .of the.3 d first wiring.l 103.
The. secots ohr BRSO RCplf it o6 bl Gpe e RGE Blrelonid i e publpedon exposed
face 103%pecifigdatfInaes MI0CPIY8Y roNBaCIEdedite Edebtidrs forthe itthd BYEL b g3 as shown

in Fig. For instance, published specifications of Unexam™ed Japanese
Pat ent Lselder,Opshout dessnbeng nwrsupgestidgthe 2a8dvalnd the. foRkigPanretbyNds. 5, 567, 329
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sol der, ofi idnholes,das dodshion geseeibe oy gbet b hgntidnahé aial ofhe FhieighQhstegBy mat t er
by the irradiation of |aser |ight as conducted in the ﬁresent enbodi nment .
Li kew setheprradiatigngfdaser {ighthgs in thegmesenpembediments Nektben 6 chflatane Nok

electric 0 | .ng, WL l.avers b | ural i of via | es, but
does not ggggg%f E{ega%%léosf gﬁg\?getg ﬂ% %ﬁ"ﬁf‘a‘boﬁ ‘%/fﬁ@e foéﬁﬁ(}g]atl%'f by W&arfso?fg'ﬁ n natter by
t he irraiadtdieasy: licgser light as in the present enbodinent. Neither U S
Patent No. 5, 906.043 discl oses, _suggests the elimnation of the foreign
mat’fer by meadsmafuiadiere reqessifaatizrddubiesids ivgimg boksd Af vmrofoadirere wotideess
for the gotgli)ldeb §i de wiring board of the enbodinent will be detailed bel ow.
ctailed below.
Referring to Fig. 3, Cr, Ni, Zn, Co or the like is formed singly or by a composite
on the first face 101a of the insulator 101 of, e.g., polyimide by a dry plating method, for
example, sputtering or vapor deposition into a thickness of 10-500nm, preferably 150nm.
20 A first interfacial layer 102 is formed then in a thickness of approximately S5pum by an
electroplating method. Similar to the earlier described related art, the first interfacial layer
102 and a second interfacial layer 104 which will be depicted later act to increase an
adhesion of wiring layers to the insulator 101 as compared with the case where the wiring
layers are directly formed on the insulator 101. In Fig.3, the first interfacial layer 102 is
25 formed on a part of the first face 101a to meet a first wiring layer 103 which will be
described later, but the embodiment is not limited to this arrangement.
Thereafter, in Fig. 4, a conductor of metal or the like, specifically, the first wiring
layer 103 of copper according to the embodiment is formed into a thickness of
approximately 15-50um on the first interfacial layer 102 by electroplating. An unnecessary
30 part is removed by etching or the like manner, so that the first wiring layer 103 of a

predetermined pattern is formed.




Referring to Fig. 3, C, N, Zn, Co or the like is forned singly or by a
conposite on the first face 101 a of the insulator 101 of, e.qg., polydihde
by a dry plating nmethod, for exanple, sputtering or vapor deposition into
a thickness of 10-500nm preferably 150nm 20 A first interfacial |ayer 102
Is formed then in a thickness of approximately 511m by an el ectroplating

met hod. Si mi ITake abevé fiest @REMAGS 18RP C01 BRThE Gratvitn@dyer |6 cdnistitite 4 NEer f aci al
| ayer 1 02 and a second interfacial |ayer 104 which will be depicted |ater

act to icordustiyelayar 1@8hesi on of wiring layers to the insulator 101 as
conpared with .the case where _the wrin | aye are directly faornmed on the
i nsul at or 10'}!ex|t,ﬁ'as|§$a\_»v§,m fgesfﬁhre§wnﬁj Hiag‘f'ql%e r&iﬁq %B@ng(b eisg‘}/(’?g %%r med on a
part of 4 A : ol WM I ' will be
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Thex eaf tvaring layefi @3 asla blockageduatwal. of netal or the |ike, specifically, the
first wiring _|ayer_ 103 of copper accordi n@ﬂt_o t he enbodi nent is forned

i nt oba t hi ckriRask teig. dpheserend ialeyfacial apen I9A 18 frsmed oaihg Wg@ﬂ‘ faee $01h ayer )
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first wiring |ayer 103 constitute a first conductive |ayer 108. Next, as
shown i rtheblgckage pamel il phtheiliad ivid kolppart 109 86s speparantio thedrawingond face 10

1 is f in.the i | 101 wi t.h i .the first i.nt ial |
R T A e L N R e L
1, the sgeppdedurli¥etdcdnahe bRY Sfterth iifvel PHTRANO Bl eSRRANE1 hAG 101 b in

a thickness of about Smin the same nanner as the first intertacial |ayer
102. At geborsd intdrfaejal fdyer $@¢ ohen thetsecdnddnt@ifatialleyer104 is forfed,msdefairad toont o

e 1ok LELSALAE L aver 402 2 (e ockand pefL L06L of Lhe bl nd i
puch e R SRS RSt dBhpner 0 i ey Bt
seaend i Niekimieual whayke blifagdesn 105 readihdatdrabpeixghatkl@y©0-3004m. s
for med, ?nssuizl?fciercrngﬁgtmg(?es, the debris of the insulator 10! and the like may be left unremoved
at the blockage part 1061, the same as in the related art.
Meanwhile, the above blockage part 1061 is irradiated by the laser light from the
laser apparatus 151 according to the present embodiment, thereby removing the second
20 interfacial layer 104 and the first interfacial layer 102, which also possibly includes the
foreign matter 107, debris or the like. As mentioned above, each of the second interfacial
layer 104 and the first interfacial layer 102 has the thickness of approximately Sum, and
eventually the laser light may remove nearly 10pum of the interfacial layers. Preferably, not
only the second interfacial layer 104 and the first interfacial layer 102, but the first wiring
25 layer 103 present immediately below the first interfacial layer 102 is removed by the laser
light to a depth of approximately 5um together with the second interfacial layer 104 and
first interfacial layer 102 to form a recess.
Through the irradiation of laser light, the interfacial layers of the second interfacial
layer 104 and first interfacial layer 102, and moreover a part of the first wiring layer 103

30 are sublimated, that is, vaporized or fumed and removed. Accordingly the clean exposed



in the related art, Mreover, the cleaning treatnent prior to the fgrn@t[i ﬁ)ﬂn
of the second interfacial |layer 104 is possibly insufficient becau é 2004
di aneter of the blind via hole part 15 1 06 is m nute when the bl ockage

part 1061 has a dianeter of approximately 100-300m In such circunstances,
the debris of the insulator 101 and the like may be |l eft unrenoved at the

bl ockagqadeargs 1 b @ik firsh\Rirfid TRya¥s 031s bkbsé€haheBlogkdge pPRaADGNafer thehe above
bl ockage part 1061 is irradi ated gg the laser light fromthe |aser

appar at usadigtioraefabe tisenfighs as insligateds erftig chbBesidesihe exprsed facerl@Abis ng t he
second 20 interfacial |ayer .104. and e first interfacial layer 102, which
al so. postgqnﬁﬁé/’o"}ghcsflﬁ%fége’itﬁé eo‘l”@ﬁ{fﬁmﬁﬁ%%rla¥6§,ghtdebri s or the I>/i ke. As
ment i oned ab%fea?@phngtg.éh s&%&ewﬁhgﬁﬁei?@@ac&nama Jﬂﬁetﬁﬂ&tﬁ@ﬁk&' rst

as thet of 1iy

interfacial layer 102 | ckness appr oxi mat e m an
event ual dpycifibely afoeppdriigiic ¢embodimenvie foreaxdl ty atkickofss bhebounl Hirhamitae | ayers.
Preferably, not only the second interfacial |ayer 104 and the first

inter acﬁefi‘l’ﬂq %lyfé}mmyf,t?i)msul@m 1o ; Blind,yia :hﬁﬁ r2g §i0gy#nd blockage @@édpﬂhby |
Tont ¢ oratgd i ATbahtER EE s s OF Gel Do bP RIS inber  acy o

| ayer 104héesl theisésdndivitag et 205 bRy predd@aAnined hartdh & fosesSTheThr ough the
irradiation of laser light, the interfacial |ayers of the second

i nt er f acthas-formegdeecondaviang layer 405 lins en theeixaose 43¢sr 1080 21 thedocksgeparer a part
of the first wring |ayer 103 .30 are, subl,i mted at i v.apori zed or

© urtblant0le s isfetoge Y scligtyid B Bistimeal fBiBteced Bhhe &6 wiRBEHHE 50 1030
of the fi WA : ; | X ; r fter
Che v AP e ok I nRHRial eist 03 RRR G RheiE RO RIMSR. BRIk aR L P
exposed fraaréact 08theifarst wumgdalyer 03 hnd sbadweng taget HS. Marealieatthofirsof t he

| aser |ight. Thereqftgr, ia Fig. .2, a se?%d V\Arin%,la er .105 of a

conduct ol g 05gnd serondiwiging layeg 183 pt the gpmg mgte %ﬁ%é-}mﬁe Ahe enbodi ment
is forne 8. L hi ; ) : -f .

| psul at ofcE iRy BYEREAEREnREBR Mk RTHER (% SE0ANE5 AARe i iphe s
sputst er i ng3 anduPingirbngl inAbmpariesressanye pidd ors renoved by etching or the

| i ke means, whereby the second W ri ngpl ayer 105 of a predeterm ned pattern

is formed. Thénaddiban sucaihe Swosetitase dPhigof thy Brst yoring Jayer YIS is made e d
face 10336}1 e ltagle? hj%hp gsk&gr?riﬁ)e%rt{ereinabove, a contact area between the first wiring layer

103 and second wiring layer 105 increases, which contributes to further tight uniting of the
layers.

20 The formation of the first interfacial layer 102, second interfacial layer 104, first
wiring layer 103, and second wiring layer 105 to the insulator 101 can be carried out by
various known methods such as a dry method, a wet method or the like.

The irradiation of the laser light will be more fully described hereinbelow.
The laser apparatus 151 is a generally commercially available apparatus. As

25 illustrated in Fig. 8, the laser light generated at a laser light-generating device 1511 is
irradiated to the double-sided wiring board 100 on a table 1513 through a condenser lens
part 1512. The table 1513 loading the double-sided wiring board 100 moves while being
controlled in movement amount in X, Y directions orthogonal to each other so that the
laser light scans the blockage part 1061. Also, it may be constructed that the table s

30 moved, for example, only in the Y direction while the laser device is moved in the X

direction.



10 1061, and therefore is directly united and electrically connected to th
first wiring layer 103. None of the interfacial |ayers 104, 102, and UETZWL
foreign matter 107, etc. are present at an interface of the first W ring

| ayer 103 and second wiring |ayer 105. Moreover, the first wring |ayer
103 and second wiring |ayer 105 of the sanme material are united. A

reliability cme%se@nghtqlsé@metahmadﬁ%%v\%eﬂyb@ex&ieaf"ok/ aafit Rehp yer 103 and
second wiring lmycig 15 105 is thus inprovéd in conparison with the rel ated
0&H, 8

art. | nhighebutpe ererathd froxpasid: YAG eldnddi woth 4 Wavelénptt ofd 3Snng Aayer 103
I s made rough t he I t .as describ nabove, a contact area
Ibeft ween Fmgglf"orf@tre}\ﬁ‘?'? Q’?é\agfb’:”%glfégn& I‘?fﬁg \?ﬁs?" iﬁj“ P&‘ifvéﬂlmflq{é}r‘%ases

whi ch ¢ M%hg’ﬁﬁs]q& 35’3%1 FroHtgggpﬁmhﬁt's erlm%‘%qs 1Ad?t%’a?§dsm ﬁg Eﬁ' IOHTB.'[IOI’]

of the |rst I'nterfacial Tayer secon PFTerTadia ayer &rst

Wi rs ng Geaneitend 08" diamekes 6L @iMimitigfany chaypondHo th@dtah@tdrmu{eaﬂ@éka&@iaaﬁan be
carried outﬁ%al various known met hods such as a dry nmethod, a wet nethod or

the |ikdO6¥ped,ianrite of itomreing depthl’ seressppndstio athickngss Oﬁﬁ’teenlfecfﬂtlyl dpersr i bed

her ei nbel ar at us 151 is a nerally comrer vai | abl e
appar at #&. eA!éke tﬁg’e rf"?’ﬁ%?‘?%&b&“?ﬂ FHEGm BOVETH %’?It%?er's %lpﬁﬁ?mﬂg&%&‘é?%ﬂﬁ%t a

| aser | ijgdat baren 6F Beil@r ABkh féndvind tHeSndeFhad nay@rglometmke a@ﬂx‘étﬂl@ckﬁgéjed Wi ring
board 100 on a table 1513 through™a condenser” I ens part 1512. The table
1513 | oguitri@6d hén atebdfe spiral8 dhows & spirabohaped hidvenenest thiaildser B din item

cont rol |(§q I n movenent anount in X .Y directions orth?gonal to each other

5019 hat fh8UIPHE GOFTeFRoRds tQRR Hensiy obthg dassplighya AAn Hers of “beagpve P‘E“Ymsl§/abe
Construqe%érv &he{]lgfﬁrtb@ah 6&&9&%8&%%9 n??ﬁgpﬁﬂuﬁﬁ%ty“sh r@ﬂ% Y4 0cT

directi on wh aser eV| cCé 1 s nov rect

2004 Thenumtse? islthghimberast pulset becaassohdilasenlighitds Rrddydtal ecfotradipulsag) ar k
| anp or high-out put diode, generated froman Nd: YAG el enent with a
wavel enghh 8| cf5beam drametery dsnp diamster of the laser @ﬁbhatphwtqfac;aﬂ rayarsafitem

X e
gl ggk g tg gmsga;atzeddh@rmwer f bd fdc¥EdNG: BHjec: €Obd Q%Rﬁ@ﬁl$u6kpastth@ rﬂér@efmer of the
layers or the like. An item of “diameter” indicates a range of the scanned laser light. Since
the laser beam 1s scanned spirally as described above, the irradiation range is expressed by
the diameter in Fig. 9. An item of “inner diameter” is a size of an inner circumferential
part of the spiral and, an itemn of “turn number” is the number of turns with which the laser
20 light turns spirally in the irradiation range.
The above irradiation condition is an example. The irradiation condition can be set
to remove the interfacial layers 104, 102 and foreign matter 107 and expose the exposed
face 1031 to the first wiring layer 103. As in the present embodiment, when the second
interfacial layer 104 and first interfacial layer 102 at the blockage part 1061 and further the
25 conductor such as the first wining layer 103 are to be removed, the irradiation condition is
set to a level such that the conductor, for instance, metal, particularly copper is
sublimated. From a viewpoint of a thickness of the material to be removed, the irradiation
condition is set to a level such that a material having a thickness of the material to be
removed is removed, that is, a level such that the conductor having approximately

30 10-15um thickness is removed, since the thickness of the material to be removed is

approximately 10-15pum in the case of the embodiment.



1061 and, an itemof "trimm ng depth" corresponds to a thickness of the
interfacial layers or the like to be removed, An item of "beam novédelil 2004
type" is a novenent fashion of a |aser beamof the | aser when renoving the
interfacial layers or the |ike at the bl ockage part 1061. An item of
"spiral"™ shows a spiral-shaped novenent of the |aser beam An item 10 of
"out put" cor fiespomdsg the canduatbreagi, nyetdlf partieulhds edppei ghdbov&isirideam of " beam
velocity" is a }1el ocity. of the | aser beam noved to the bl ockage part 1061.
An it emreflectaggg et ghe lger lghtdeqreaspssuyddeniyihgseby makipg p Sémniegprosesst he | aser

i ght 1 S.Ld i ' f g i f_“beam di aneter"” is a
di anet e?o’%#ﬁlt@ g‘éﬁbgg%{ryg}’{%{ﬁ% gﬁf ﬁ%%% ﬁ]?@r‘ g@?}gﬁl BF%@F% dbefw?‘hegenggf 8§'I‘<°<ige part
1061 or ldrger thik 2006 ePEdlis@rticldriyeefRe 6@ icofIROQ) tRE Btperittt@t.| SR thad bt s
14; irradiated in a manner to be focused on an object to be renoved such as

t hé i nt dasenapparatus praekieabdls astiepresgnb gentmtes Gmlastr light afrerughly 1 50ni0nat es a
range of the scanned | aser i ..ol nce .the | beam js scapned spirally
as descr‘?’ad'g_%nﬁg‘o ,W?nggfhrl_é(??ﬁg%qahﬁ aprFPd‘émF?lyei@%égEd“ﬁ eTﬁ%‘HH’icﬁhet er in
Fig. 9. An i t&moRfing oYM bOlATREGimeht 1R fHSFiRePlacitNlajdine? afh seadpher ent i al

part of the spiral and, an itemof "turn nunber” Is the nunber of turns
wi t h whiioterfatiel lagerel042100e fargied t¢ therfasisfpce B layanid sedand facerl®db af ikerinswdmge. The

above irradiation . condition is an exanple. The jrradiati cqondi ti.on can be
set to W@ﬁﬁ%cwréﬁ ﬁférr?sa@t@ a} 1%%9&%@@4%MI52HL(W&@3@P§[%llrﬁam@e’ame 7 and
exppse t 0, ' L - .7 khe

or BEont 17 AP AR R bIOASE: fild 06 Cark dbilhndcel plbEWL Mo b s s Tight

i nt er f actbahe blaykage AR 18611 Rovelec kingethadirst ding layed 163cdn ey fothed 25

conductor, such as the first wiring layer 103 are to be renoved, the

i rradi atdEastly e thertitshfases 10 laaf theinguipioy dP1.sikbws, imeus wapalienfgdassr lightor

I nstance t.al .- rt i | v, er nk ' om,a viewpoint of a
t hi cknes&"o I?Aﬁ%la%%ttélrdfea% r@{\g}{—bnéqugeﬁol\(l)é&f ﬂfﬁ%@?%ﬁ‘%% (fﬁ{)lnmhglgx’éi tion is set

to a | evehpugitieh abhd &ireign MRiRf hith diay ioR@edi bk BRSp&EiblhnR ¥R Bh kiR fifs0 be
renoved is removed, that is, a |evel such that the conductor having

appf oxi mauEglasy 109-cag it remevedand thestirse ponralavericas be tureed Wi ciongs f2cgf t he
IR T S e S
particularly gppeecafimePMether atrdfEenfent is conceivable in which the first wiring
laver 103 1s directly formed on the first face 101a of the insulator 101 and, the second
interfacial layer 104 is formed to the second face 101b. The laser light can be irradiated to

20 the blockage part 1061 also in this case, and at least the second interfacial layer 104
formed on the first wiring layer 103 can be removed, namely, sublimated by the irradiation
of the laser light to the blockage part 1061. The foreign matter 107 or the like mixed
between the first wiring layer 103 and second interfacial layer 104 is hence removed and
the exposed face 103 is formed on the first wiring layer 103.

25 In the double-sided wiring board 100 of the embodiment and a conventional
double-sided wiring board not subjected to the laser irradiation, peeling off of the blind
via hole part 106 is evaluated in a thermal shock test and a pressure cooker test. Fracture
forms are confirmed after the second wiring layer 105 is peeled off from the blind via

hole part 106 while the first wiring layer 103 is held. The thermal shock test is carried out
30 according to a condition C of a MIL-STD-883. More specifically, as regulated by the

10



refl ectance of the laser |ight decreases suddenly thereby making a trinm ng
process possible when the wavel ength of the laser light is 500nm o1 4 (T 2004
shorter, the wavel ength of not l|arger than 400nmor so is particularly
effective according to the experinent. Now that the 5 |aser apparatus
practicable as of present generates the laser light of roughly 150-400nm
vavel enai, stindtrddeined sngihatione RERATGERMASYs fRPMMUTR 850 C2RQmigenm i n the
enbodi ment. According to the above enbodi nent, the first interfacial |ayer
102 and tempeoatdre sidg ard es mlinutesyas 63 W atar lewk empechture sidacthe biisd viadede 101 a
and second.face, 101 Z&i t he 'kn ulator 101 resgectively. As a r%ﬁult, at

| east t ReATESAA uPAQ dPYheycles. iy casp 2 highriamperqturedpysr pagsi Hpons ™y er 102
at the R0gkagdeBR" [ d r h e Lahi t he

| aser | ?gqi‘t%( toatBﬁeﬁ%rﬂlgg'ég%Eeﬁpﬁth %%gg%ﬂ, m’elggg’ ar}scil"z‘ﬁlé)gf {e éye?aﬁéjg? a)%liri ng

| ayer 1Q3escEl0ofger{(T™RE®A7 febini M Cymipanyt B8 of result, thieveaivdilibnal srodtidiehéwsul at or
101. Thus, in this case alike, the |aser light can be irradiated to the
first wiapiexfpliatigept arpmtesface hetvisies alugovisiaglayep carresppediag o the fisstrwirings and
forei gn,mat such_as .an .oxide filmor..th Lke pqassi:bly fo on the

e ot 1480 10 g e B AOGe onsTophahe ot RERTSR R FobE [0S S8 can e
turned tig aﬁ_idiﬁm%g‘e%@reacﬁﬁlgazso%zaks., IntdegtrastPme @dublaGRied Qading Bodrargpd to
the first wiring l'ayer 103. "In the neantine, another arrangenent is

concei vaifitee presenh emibodinesnt generates nd exfolistiyeat ahGdteffaciali pastchetyedngherficston t he
first face 101 af. the insyl ator 101 apd, the secon I nterfacial |ayer
10801 5 Bt rne JoerniD t el o5cergn el dODSafs R he cBionl e hiPE oS od 1o
20 the t 1061 also in this case, and at |east the second

i nt erfagdgﬁ&lég?ééﬁ%m formed on the first wiring |layer 103 can be renoved,
nanmel y, subl i Tiet resshye ¢doker testaid iea¢dutsd umder 4 bendithseof 12700 withol G0Fe bl ockage
part 1061. The forﬁiggn matter 107 or the |like m xed , between the first

wiring | saidity og t AQO Seutsniing reswl jsthatdhe rervsptiannl produgtchings 2B#Bd and  t he
exposed - LS. : ) fi . Wi i .

doubl e- s%%é@atvg?n%%t% %ﬁggkg%egﬁﬂ%%é{sg%%ﬂ& 1z ntahgﬁ%rogaggﬂr\}%%g %"giﬁa €

doubl e- singke sialgé.i (hg tHeQAK¢! Hagl, Bedbetit Sillel avitiig bb&8 00 iof trdingtiddimentpeel i ng
off of the blind via hole part 106 is evaluated in _a thermal shock test
and a prgensiates noopehationsat theanigrfagiad pant of the fFlevicivgdayemb® afd €corthe second

iring |ayer ,105 i I from.t blin I a ile the
(i1 st O Pt 1065103 BESRRE, Rldndlrf RAiThoLdcBlg Widne BBt AT | © 0
according to asGoadar fref the Mhovd rduls ShPifi&dacidlpaf teBadhltheflst WirigSlayer

regul ated by the o _ o
103 and second wiring layer 105 are resistant to separation in the double-sided wiring

20 board 100 of the embodiment. The tests prove that the first wiring layer 103 and the
second wiring layer 105 are more tightly united than in the related art, thus improved in
reliability on electric connection therebetween.

The foregoing description is related to the case where the laser light is irradiated to
the blockage part 1061 of approximately 100-300um diameter. A shape and a size of the

25 blockage part 1061 are not limited to the above. The blockage part can be a rectangular
one, for instance, 1.85mm x 2.25mm as shown in Figs. 10 and 11 in a double-sided wiring
board having a recess blocked at a side of a first face and opened to a second face of an
insulator having the first and second opposite faces. A blockage part 1062 in Fig. 10 and a
blockage part 1063 in Fig. 11 are blocked at least by the first waring layer 103. in the case

30 of such wide blockage part, the exposed face 1031 by the irradiation of the laser light

N




101 4 OCT 2004 ML standards, in a state that one heat cycle lasts five
m nutes at 150C at a high- tenperature side and five mnutes at - 65& (Hil 2804
| ow-t enperature side, the blind via hole part is tested up to 1000 cycl es.
In this case, a high-tenperature | ayer uses FluorinertTM FC-43 avail able
from 3M Conpany of St. Paul, M\, USA; and a |owtenperature |ayer 5 uses

Fl uori ngit ddMobfed in 4 haRh&MdeRRRAPIE, aft%ll@w%.%@ciﬁcfaﬂﬂ%&%é&%&hﬁé‘ Hovag oduct

shows an exfoliation at an interface between a fitst wring |ayer

cor r esponalright-lefi difeetidn, mot spafatty ngherkby e exp@sediiatea 03¢ camble formed @nlthy er
correspgndi ng tgi t hﬁ second wring | aye‘E1 13&9@ r ead In an_initial stage
not readRit NYTIDG RYEY, Hi3il anglmpyentifarea phibe pee RATGP2asindicatedbly d 100 of

t he preser ' g Latl. N facj padt
pet veen P RaepTREH T 108 PRRGER ot Tt Rk AbuPly e AR LR AR BB 1000
cysl es @i 11 haheebpiid enpbieddadead(8N of BQuralisedff e Br eakicled BRI W@SSUr € cooker
test is executed under a condition of 127C wth 100% humdity up to 100

hours. TimeatersuhbeifermadaiThe methosrafdamingshe pradarcxposed fapss 4Bdlat 2an

o Ol b LSBT B e BB S0, 275

Wi ring Roadle 10Q \.Qkfleréh?clgé@%ov&?ﬁgﬁt%ﬁg%ﬁgsn?ﬁsiglﬂ(ﬁ%c?&dﬂ{g tm]?eayer 108

interfacial part of the first wring [ayer 1 cond wring

even af teeperifiénthBiseconddisiraquited in Eagc d0dwhereasthe heephend of g i 1l aakds datyeaks. As
Is clear, fromthe above results, the interfacial part between the first

wi M ng layeond93 and second wiring | ayer 105 are resistant to separation

0 the doubl &5 CeuWrditth 2RERLAd0% Be AT TR boald ' i3 S PFOVE

that the first®™wring layer second W ring Fayer are nore

tightly theftsgdifiighyeni 03hedrset@idedirivgtlayel N0S atd i@y @fltiemeth&d didkiiskéd y on
el ectric connection therebetween. The foregoing descriptionis related to
t he caseviihmferendectolfagdrl. |Mgtetspee ficallyatheseeend wiringHavey 182 kefgempdhiarthe 061 of

o000 1L 50 ORI SR B oS AR AL T Sl o gt
regt anguf;ad | ®316f thOFfirdt MAHAD ESer 10385 RAKicEnd R &Pp SIOMWMdAdT 93he Ceand 1 |
in a double-sided wiring board having a recess blocked at a side of a
first fabtamt optastically cansetediwithi theseafndanmiring layer 105 by wires 1111,
whereby a mounted substrate is obtained. The first wiring layer 103 and second wiring
layer 105 are tightly connected by the exposed face 1031 in the mounted substrate as well.
so that the electric connection reliability is improved more than in the related art.
20 Although the laser beam is spiraly moved to form the exposed face 1031 in the
above embodiment, the interfacial layers 102, 104, and the first wiring layer 103 may be
left without being cut at a central part of the spiral, with a projecting part remaining
behind. For avoiding this, the laser beam is moved spirally in a first irradiation step and
the laser light is irradiated to the remaining part in a second irradiation step. That is, the
25 irradiation can be carried out in two steps.
As is fully described hereinabove, according to the double-sided wiring board in
the first aspect of the present invention and the method for manufacturing the double-sided
wiring board in the second and third aspects of the present invention, the first conductive

layer is provided which has the exposed face formed by the irradiation of the laser light,

30 and the second wiring layer is formed so as to unite and electrically connect to the

12



i nsul ator having the first and second opposite faces. A bl ockage part 1062
in Fig. 10 and a blockage part 1063 in Fig. 11 are bl ocked at | east () It20e
first wiring layer 103. In the case 30 of such w de bl ockage part, the
exposed face 1031 by the irradiation of the laser light 11 1 4 OO T 2004
can be forned in a manner, for exanple, as follows. Specifically, the |aser
beam i s expyRd fadeN TRerefoabllthd Afsk chdREVE ARer diﬂtse%drﬁiHng1layéf‘ﬁreerﬁblrettfgt‘ﬁtl§x posed
face 1031 can be fornmed on the first wiring layer 103 i'n an al nost éntire
area of coheeditdibkaugb theauniting a0the sxposdd fae ehhnop thotsldtefat lthaelectric Fi g. 10.

O the laser beamis.moved spirally for the bl ockage part 1063 of 5 Fig.
T2, ' vher DB T BRiEeR ORI Rr 5 Sofompagd wihihe FelaRds of
150m di ter can be formed. The nethod of formng the circul ar exposed
faces 1031 at a plurality of points as above is advantageously short in
progess tinme Whes diedfast Somdudivellagdiés thasestwhieing ldyee thafoesigh adutfet Suchyed
right and left as in Fig. 10. According to the experinent, 20 seconds is

requi r edthf axdedimy thediles ogmed pa thactinsbwirgme lryey can be eliminatedhyythe 1a5en . 3
seconds.,. kia. .12. 1| ustrates an applied ex | e of the doubl e-sided wiring
board i _nh%mlg%%aapﬁé“fl? F‘E}etﬁf?’f%ﬁ#%ﬁ%?gﬁ&%ﬁﬁ&secopd wiring layer 105 are
uni ted in thewmRhaRoniGi Ssridaseet layériHcsBliRARNGENE Brdtitterfaclal 1M @nd the

specifically, the second wiring Tayer 105 is forned to the ‘“second face
101b andfiimt wenmslkeyear0ds fost inteefacinklayertand sa@bdantedacialHaydr dommedi amthe fiirsthe
exposed 15, face 1031 of the firsf wirin yer 103.. A seni conductor chip
1110} s rSiREIaYarSat Re FreRysady t&@%ﬁﬁ?f lshated |eée?%eﬁé%ﬂwn?59ﬁ@&eéd with the
second wiring i %—thh PRy i

obt ai ned. Thevé‘r}?e%g{ie %ﬁpéil%tﬁ%;/ﬁa% and secgn wtfﬁ?fﬁ’g{aﬁﬂ%@%@%@@@?@s
tightly cantatingdhdfirst mdexpasiagerfaadgedddd interfatibidayertah &elreubaidr at e as
well. so that the electric connection reliability is inproved nore than in
t he rel atlertively. 20 Al t hough the | aser beamis spiraly noved to formthe
exposed face 1031 in the above enbodinent, the interfacial |ayers 102,

104, and the first wiring layer 103 may be |left wi thout being cut at a
central part of the spiral, with a projecting part remaining behind. For
avoiding this, the |laser beamis noved spirally in a first irradiation step
and the laser light is irradiated to the remaining part in a second
irradiation step. That is, the
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25 irradiation can be carried out in tw steps. As is fully described

her ei nabove, according to the double-sided wiring board in the firgté GCT 2004
aspect of the present invention and the method for manufacturing the

doubl e-sided wring board in the second and third aspects of the present
invention, the first conductive layer is provided which has the exposed
face foRBE-ERENCENUMBERStI on of the laser light, 30 and the second wring
| ayer is formed so as to unite and electrically connect to the 12 14 CC f
2004 expBledlonblessidedwirimedioard tHe .. finsulators onduct i ve | ayer and second wiring

| ayer ar r } conne d through the uniting at the exposed face
than in ]?#;P'rtzrlsg aggtlgrtf ) ﬁ%ﬁ%mgéage(:t ric connection reliability between the

W ring layer first sntkifRiAEFr 303 COfiRANAtHhoYajdt, the related art. 5 \Wen the
first conductive layer is the first wiring layer, the foreign matter such
as 5 t he 184i.deecond mterfacidldayerke formed on the first wiring |ayer can be

el i m nat by the l.ase | {ght..and at. the sanme tine the exposed face can be
f or med. l&ge'ngqcﬂﬁgﬂlpgg {"‘é’SﬁmlF@e‘”? Q%&PAs constituted of the first
interfaqgigal | aykike®ide 1061 fhibSkoiiNg | ayer, the first interfacial layer
and second I nt ﬁsgcf’dgf | ayer ?or ﬁgh&:g’n the first 10 wiring |ayer can be
renmoved I9¢4t.heeckssser |ight and the exposed face can be obtai ned. When the

| aser |ight has a wavel ength of 400-150nm the netal, particularly copper

constituting the first conductive |ayer and second interfacial |ayer can be
rempved effectively. 13 1 4 OCT 2004 REFERENCE NUMBERS 100... doubl e-si ded

wiring board 101 ... insulator, 10la ... first face 101 b ... second face,
102 ... first interfacial layer 103 ... first wiring layer, 5 104...
second interfacial layer, 105 ... second wiring |ayer 106 blind via hole

part,

14



1031 ... exposed face 1061 ... bl ockage part, 1064 ... recess. 10 14 1 4 O
C T 2004 CLAIM5 1. A nethod for manufacturing a doubl e-sided w ring1lgadgp
characterized by conprising formng a first interfacial |layer (102) onto a
first face (101la) of an insulator (101) having the first face (10l1a) and a
second face (101b) opposite to the first face (10l1a), formng a first
wiring layer (103) of a conductor on the first interfacial |ayer (102),

formng a recess (106) in the i ngugt@s (101) opened to the second face
(101b), wherein a first conductive Tayer (106) constituting the first

interfacial layer (102) and the first wiring layer (103) is used as a

bl ockage terial, formn second interfacial . |layer (104) onto the second
face {1018y et fackBoupadsf o dobRlsFieRe MrinslPird diemhsifiieeeiona) at
bl ockage paytcod@@dihgof the recess (106), - irradiating a laser light from

the side of the second face (101b) to the bl ockage part (1061) of the
recess (106) $wrming a firsihinterfatial layec §hd2) ontoe datishfadeafddia)1df4dn and first

interfacial layer_(1 t he ..blac e 1061) to expose the first
wiiting | ayer Hetaior el nasiie nF BFSRERR3hna) rpddsefond B ot a

conductor. on({0ebyeppbsite kOLRE Finst Rlcel @YAR)(104) and the bl ockage page
(1061) of the recess (106) wherein the second wiring |layer (105) within

the bl ockage fepaning adesy wiring kyer 44833 of roeyndugtagonrthedison the first
wiring |ayer ir(tje%gciaa}qu&l Ffdf)i cally connected thereto.

- forming a recess {106) in the insulator (101) opened to the second
face (101b), wherein a first conductive layer (108) constituting the |
first interfacial layer (102) and the first wiring layer (103) is used
as a blockage material,

- forming a second interfacial layer (104) onto the second face
(101b), the recess (106), and the first interfacial layer (1012) at a
blockage part (1061) of the recess (106),

- irradiating a laser light from the side of the second face (101b) to
the blockage part (1061) of the recess (106) so as to remove the
second interfacial layer (104) and first interfacial layer (102) at the
blockage part (1061) to expose the first writing layer (103}, and

- forming a second wiring layer {105) of a conductor on the second
interfacial layer (104) and the blockage page (1061) of the recess
(106) wherein the second wiring layer (105) within the blockage
part (1061) of the recess (106) being united on the first wiring
layer (103) and electrically connected thereto.

2. Method according to claim 1, wherein the irradiated laser light has a
wavelength of 400 - 150 nm.

3. A double-sided wiring board (100) comprising
- aninsulator {101} having opposite first and second faces
(101a,101Db),
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2. Method according to claim1, wherein the irradiated |aser |light has a
wavel ength of 400 - 150 nm 3. A doubl e-sided wring board (100) cofpriEi Ky
- an insulator (101) having opposite first and second faces (101a, 101b),
151 4 OClI 200 a recess (106) in the insulator (101) the recess being

bl ocked at the first face (10l1a) of the insulator (101) and opened to the
second face (101b) of the insulator (101), a first wring |ayer (103)

consi sting.of a conductor and formed on the first face (10l1a) of the

i I 101 d d,withi l.ock 106 f th
e o O AR L VDL 05 RO RRE PPt bS5t e
| nsulator (10kheandr ki (105) o thieAsURYSY ({3DPAng BpefgAnd dat er faci al

| ayer. (104) consisting of a ‘conductor and or e second face
(101b) of the sessoddace (10AL) obibtle irsalatoed@63)( 106) except for the bl ockage

t (1061) thegeqf .  and iring | 05) f d on th d
nter fact al” | &y Bret VO G (LS GPOHRHGe opf tortdioRty =08 ToreeRarus (106).
wherein th ' f o . "y d and

erein the expasmdt pad Lp@lé’) of e m's_{:%tetoﬁ(/)‘*i?%aég}cé%rﬁgéég%tﬁ.?l%xpose an

roughened by a laser light fr'omthe si ace 1b) of the
i nsul at or (101hiockage asdar (1Ghtofdiheaetess (Ed®),i ng foreign material from

e exposcrl of by 8ePhsh0S) LS 1 baehdY B b0 ks Aol B S 1% o
wiring layer (jhe3lateni®lpshaithalfiryt wisHierRY (1bhgreto. 16

- asecond interfacial layer. (104) consisting of a conductor and
formed on the second face (101b) of the insulator (101) and the
recess (106) except for the blockage part (1061) thereof, and

- asecond wiring layer (105) formed on the second interfacial layer
(104) and the blockage part (1061) of the recess (106),

- wherein the exposed portion of the first wiring layer (103) is
exposed and roughened by a laser light from the side of the sécond
face (101b) of the insulator (101) the laser light also for removing
foreign material from the exposed portion of the first wiring layer
(103), and

- wherein the second wiring layer (104) is united to the exposed
portion of the first wiring layer (103) and electrically connected
thereto.
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