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1 PRINTED Cl RCU T BOARD, MAGNETI C DI SK DEVI CE, AND
METHOD FOR MANUFACTURI NG THE PRI NTED Cl RCUI T BOARD
CROSS- REFERENCE TO THE I NVENTION 5 This application is
based upon and clains the bénefit of priority from
the prior Japanese Patent Application No. 2004-
160327, filed on May 28, 2004; the entire contents of
pefting R patercl PE SROHA! @diereich phYxr BE¢T@ACeaNE METHOD FOR
BACKGROUND OF THE I'NVENTION™ 1. FI ELD OF THE 1 NVENTI ON
The preseMANTIVETIIRING rMeiEatP@INTADaC PRCUIBBTART UI t
board, a magnetic di sk device, and a nethod for
manufacturing the printed circuit board. 15 2.
SCRLP T RT In order to nmanufacture
CROgE_%E%‘éﬁﬁgFngE?Ebggbﬁ %Eé nectable to an electronic
devi ly e
prof?ﬁgfoﬁ&hgcﬁﬁgggr?ﬁte Clﬁg%lt oar éh@ Eﬁe benefit of
pribpiegraréy fiey d iy Jupaigsa ﬁ’h@éh@@pll’h_?dﬁtﬁﬂdnn@lol egon4-
film 20 An exanple of this technique is disclosed in
16033dpanéskedatrettay 28, d200én Bpel eratie®ncdidents of which are
2003-124579. SUWMVARY OF THE | NVENTI ON However, even
lncﬁﬁ@ﬂr?Fﬁﬁrﬁﬁq?%ﬁxﬁy &RASTRBSRar ness 25 protru5|on of
the printed circuit board are integrally forned by
using a flexible insulating resin film the harness
BACREROINS| ®F 718 NofveRirways sufficiently flexible. In
view of this, the present invention provides a
EIEDDe@FcTHEnENVHNT&Dd havi ng a connecting portion of
increased 30 flexibility, the connecting portion
conifde iDFgsanfmi AVBBELODIra bt as et @d PeinEaft Choartt t o

boaﬁ?sE§&§%$%%Hg§V1§$n€?ﬁgggfg%gﬁaﬁﬁwgégﬂiqﬁf n@nu%ac%urlng

the printed circuit bcecard.

2. DESCRIPTICN OF THE RELATED ART

In order to manufacture a printed circuit board
connectable to an electronic device or the like, a main body
and a harness protrusion of the printed circuit board may be
integrally formed by using a flexible insulating resin film.
An example of this technique is disclosed in Japanese Patent

Laid-Open Application No. 2003-124579.

SUMMARY OF THE INVENTION

However, even when the main body and the harness
protrusion of the printed circuit board are integrally formed
by using a flexible insulating resin film, the harness
protrusion is not always sufficiently flexible.

In view of this, the present invention provides a
printed circuit board having a connecting portion of increased

flexibility, the connecting portion connecting a main body of




10

15

20

25

30

the printed circuit board. According to an aspect of
the present invention, there is provided a printed
circuit board including: anjsinsulating 5 substrate
including a first area corresponding to a printed
circuit board body and a second area corresponding to
a printed circuit board connecting portion which

| pro¢odRecd snddhddie: Rriisnt adviekr shdta aitbdEH nankifesturing

Wi ring disposed on a nmain surface of the insulating
thespbsttred ecimuite boeednd area; a first 10 insul ating

filmdispgsed in the first and second areas while

covéﬁ9%§dﬁﬁg FPrae %ﬁ??%@ﬁ”ﬁT#F?§FeﬁﬁPErP8V%Ftlonf there

is SEQY esdd ng Epr%rtteido Ei%’é&?_g 45094 hfr?%hglhdfdﬂ%?:yfaiglretsz_&lgg%a%:%rég

nsulating TiTm disposed ~hear a boun

subbt FSte b 1SREORM 22828 3hda EbeRddpsaling eonnepkiAged
to the first wiring; a second 15 interlayer connecting

cirpott ilwreekitend rgd br eaghntiheréa rairrdapsumddtiongof bl printed
. disposed near an end portion of the second area, and
cirgpbethqand |opreesiéedi RGTEsOR Heh ¢l sroniadtsgtog thecprdnted

_wiring di d on_the first insulating filmin th
cirghit Bognd Dol @i LLFPE cHITY G SMEiI TG o FELR PaFTace
' - ' 0, Lo ang b st gecqi nal
of YA SOl R ARERL R LD LR DL, Heodlf e’ & SRy ™

insel £eind callny ccepdeeti g tRet hersecond sdddner bayaks while
connecting portion. The insulating substrate includes

covehiend ittst fdmsd wdoingspanfingt tioritard gyeirmedneck¢ngt
board body and the second 25 area correspondin

t
Portin gt G LeaPHIBokRE EbhHectiTY Aiord Shimyngisposed
nea‘é'e'[ﬁ:}oqﬂc{a{;‘;g b'g%wg'eﬁggllsi%d?()rnsé he JrRI. 39 b %%sOf anfihe

I NSulating-substra e second area and coénnects

eledOridlfl 15CRRE M hNgodtgPOBLE N, N8 ;i BSkeabRA and
the first termnal ~ disposed at the end portion of the

inteerot aremaiiagghotheolOettarsdi rand secohd thet €lkayer
. connecting portions. Wth this - clonfiguraltion,, an
insykaEinghdridm, diasrseedndear rameend ippmdendicépsbedsgcond

area, and electrically connecting to the first wiring; a second
wiring disposed on the first insulating film in the first area
and electrically connecting to the first interlayer connecting
portion; and a first terminal disposed at the end portion of
the second area and electrically connecting to the second
interlayer connecting portion.

The insulating substrate includes the first area
corresponding to the printed circuit board body and the second
area corresponding to the printed circuit board connecting
portion. The first wiring is disposed on the main surface of
the insulating substrate in the second area and connects to the
second wiring disposed in the first area and the first terminal
disposed at the end portion of the second area through the

first and second interlayer connecting portions. With this

configuraticn, an area where the second wiring not disposed
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can be obtained in the second area, so that
flexibility of the printed circuit board connecting
portion increases. BRI EF DE§CRI PTI ON OF THE DRAW NGS 5
FIG 1A is a top view show ng a top surface of a
printed circuit board (PCB) according to a first
enbodi nrent of the present invention. FIG 1B is a
canChossbiseiddnal tHeewesbaw Aged, CSOSihatS eliid:Amiofiti/hef the
PCB according to the first enbodi nent of the 10
pripiedepiriuinesdeqid chnGec2ing po¥t owe higrarestsesi-ng an
exanpl e of a process of manufacturing the PCB. FIGs.
3A to 3F are cross-sectional views showi ng respective

a ﬁ§§?i£ RCB i facturing process shown

BRI%E ?n I ﬁﬂyﬁ'ﬁﬁgFm'Abggwgﬁ?%p vi ew showi ng a top

sur fraee ok asPEBtogCens#li sHbuihA aseepnduerhedi 88 Winted

the present invention. FIG 4B is a cross-sectiona
cirgiue stwow nPCB)croserdényi ban af fiter REB@boendi od tbe

the second enbodi nent of the 20 present invention.
prege WS 19M-0op vi ew showing a top surface of a PCB

acc%&%ingBtg a tQird-SQQQQEPEQF of thﬁ Fgesent

i nvention. “BI G “EB TS A crd¥s- S&ct’i gnar P ey SHEW ng
secBi Gk 086 IREUH@N 20k okRenE TR, 2060 A NG (@B ek Hf the

enbodi nent of the 25 present I1nvention. FIG 6A1Is a
presept virewrslien.ng a top surface of a PCB according to

a fourth enbodi nent of the present invention. FIG 6B

i s &lerogsigeat fbrathasewivhidwongnacspopdesettd aprafess of

the PCB according to the fourth enbodi nent of the 30
man?#%ﬁﬁﬁﬁ1331 FGR: FIG 7A is a top,view showing a top

eﬁ%‘; I%réregI '3%f 'Tt‘%%)getéﬁc 43k 96¥ee ACERLALIT (QefisT! EhBuing
respective states of the PCB in the manufacturing process shown
in FIG. 2.

FIG. 4A 1s a top.view showing a top surface of a PCB
according to a second embodiment of the présent invention.

FIG. 4B is a cross-sectional view showing a cross
section of the PCB according to the second embodiment of the
present invention.

FIG. 5A is a top view showing a top surface of a PCB
according to a third embodiment of the present invention.

FIG. 5B is a cross-sectional view showing a cross
section of the PCB according to the third embodiment of the
present invention.

FIG. 6A is a top view showing a top surface of a PCB
according to a fourth embodiment of the present invention.

FIG. 6B is a cross-sectional view showing a cross
section of the PCB according to the fourth embodiment of the
present invention.

FIG, 7A is a top view showing a top surface of a
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present invention. FIG 7B is a side view show ng a
side of the magnetic disk device according to the
fifth enbodi ment of the pregent 5 invention. FIG 8
IS a perspective view showing a magnetic disk drive
shown in FIGs. 7A and 7B. DESCRI PTION OF THE

EMBODI MENTS Herei nafter, enbodi nents of the present

magh8Y €0t & 08k Wid+icel Qe rdesgr thed Firdetaidodindht of the
reference to the drawi ngs. (First Enbodi nent) FIGs. 1A

preaadt 1Breemtiort.op view and a cross-sectional view
showing a top surface and a cross section of a printed
ci r dii%- H&arkd gPebye 101¢ cBrN Y 2o S49pi pét thabBrymehkC

._of .the 15 present .inyenti.Q The PCB 10 i nposed
a1t a3 5 e e P Oar i boRy Sy LhoaRdcgent
inv@ﬁtﬂ&ﬁd_C'Ff@!tabﬂﬁﬁgf%Q%E%%E&Qg POLY Oy ARB magnetic

connecting portion) 12, and includes an insulating
diskubsivatshddy W FIGG.pakt enas7R2 and 23, insul ating

films 24 20 and 25, and wiring patterns 26 and 27.

The PCB body 11 is provided with el ectronic conponents

, ' f ' | ing. The PCB
eS8 D FBODSHERTE PlGes rom the PCB body 11
_ ! rom the PCB body 11
R T R N R R A L

be @X$E&FIFHd 9L\HekQi1aRdt BNr&Nsr SOk 110N ﬂHeerc&%ihgs.
provided with electric contact plugs 16 and 17. The
(Flettedinbadignttact plugs 16 and 17 function as externa
connection termnals to electrically connect the PCB
10 £3Can éRt 8RAalB XA ce.toRs WieM apd deSEpFBredplional
ater.. the PCB connecting,portion 12 is for¥ed to.hgvg
gl rinte

vicy [ By e STRB T heOALT rif Qb hie2Eh € B
cirSYPSIHA R h@EE1918Naccording to a first embodiment of the
present invention.

The PCB 10 is composed of a printed circuit board body
(PCB body) 11 and a printed circuit board connecting portion
(PCB connecting portion) 12, and includes an insulating
substrate 21, wiring patterns 22 and 23, insulating films 24
and 25, and wiring patterns 26 and 27.

The PCB body 11 is provided with electronic components
13 to 15, which perform signal processing.

The PCB connecting portion 12 protrudes from the PCB
body 11 in a convex shape. The PCB connecting portion 12
serves to electrically connect the PCB body 11 to an external
device, and an end portion thereof is provided with electric
contact plugs 16 and 17. The electric contact plugs 16 and 17
function as external connection terminals to electrically
connect the PCB 10 to an external device. As will be described

later, the PCB connecting portion 12 is formed to have

flexibility.
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is made of a conductive paste .or the like.

i nsul ation performance and is configured to integrate
the PCB body 11 and the PCB connecting portion 12.
The insul ating substrate 21.4s made of, for exanple, a
5 polyimde resin or a fiber-reinforced resin.
Specifically, by inpregnating a textile (a nonwven
fabric or the like) with a resin such as an epoxy

r esiThanithslkitRggt BEnseshfle 2 rEsid-suymRragrahedifilber
material (or a fiber-reinforced resin) can be

inspﬂepaoadpefﬁonmanm@ telnel nesconfipueghatedirftidsgrate the PCB
erial for 10 the insulating substrate 21,
bOdﬁ/I é;\LI BRi £3e JICR renngstiagi B @rté%sﬁat e 21 can be

i ncrgased. As te an, ar n1d f|b
the Tka g oA s ebPE T rERs, %fmﬂf RELER o R
poll/ilefe NaNE Y é¥WaaQQ%%EL%eQH§B é%ﬁ.sngﬂé§f¥1cally, by
aromati c pol yam de fi ber) |s |g y heat
impreghst fnd . a 1hexkhid o (& ngnpatréﬁr Asb 22 adyl thd ali&ke) with a
di sposed on both surfaces of the insulating substrate
respn, sealehasiat popat tesAn befinguaing dupe ofestitaces resin-

nte aII di sposed .,in the P body 11 _and the
imoEEaRan n%llﬁ?d% ?ﬁa&ﬁrié EREn30 l?%*%ﬂﬂ%%ﬁ tr@ﬁﬁg? gan be

3 I,n L |
preﬁege$ 20 (e. g rﬁp&%bpgg R E@%E&#&i %ﬂghéiﬂﬁgﬁﬁa ?ngr
thesﬂb§u1§ﬁﬁdg:’-]stﬂﬂﬂ:ral@}§ Qast enakng: the, fdd ey l@atsgmaegngr

the like. Each of the wring patterns 22 and 23 is
subgbedt¢ 021 acanwibel ngcorathd. PCBs body flibesi detamdad, an

wiring on the PCB connecting portion 12 side. The
aragidj hipon ThdhecBike sprBebandsed. t Hranianang oA ibrE PERa

d d, f
pol SRARGE (LIPS0 36 SHOBELS BRANS Hgh B iglan
(ardRge 23 Q8 Jhe RCB:hady éﬁdsigehl%ﬂfynﬂéd%aE%%1%93H€Ct

to each ot'her through an I nterlayer” connecting

por tihenwdtindhpat téetid ayErarkdPIECkiendippbbe@nNoB Ibdish 30
a conductor extending through the insulating substrate
surPgcendef ithamgeudbtangoadbst rake phist @amh wheihgkpatéern

being a group of traces integrally disposed in the PCB body 11
and the PCB connecting portion 12. Each of the wiring patterns
22 and 23 can be obtained by forming a conductive film of metal
(e.g., copper) or the like on the insulating substrate 21 and
by patterning the film by etching or the like.

Each of the wiring patterns 22 and 23 is used for a
wiring on the PCB body 11 side and a wiring on the PCB
connecting portion 12 side. The wiring on the PCB 11 side and
the wiring on the PCB connecting portion 12 side are separated
from each other on the PCB body 11 side.

The wiring patterns 22 and 23 on the PCB body 11 side
electrically connect to each other through an interlayer
connecting portion 31. The interlayer connecting portion 31 is

a conductor extending through the insulating substrate 21 and
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The insulating filnms 24 and 25 are di sposed on the
Wiring patterns 22 and 23, respectively (on the
insulating substrate 21 ingan area where the wiring
patterns 22 and 23 do not exist), while extending in
the PCB body 11 and the PCB 5 connecting portion 12.
Each of the insulating filnms 24 and 25 is nmade of an
Or gaheC 19Ul AL ggnFel Bt Br iald Aohrexamphescinge tid a
resin-inpregnated fiber material (e.g., an aramd
wirinpepattiemredfated Wt hraspepokyeesian) ths iimsuleting
i nsul ating substrate 21. 10 The wiring patterns 26
subghgabey Za]re‘-rﬂiag’p@éf@& YReTReth néti g rf@gfftielrl%s 24 3R 23 do

o tivel ing .
not o b e T L b B [t HeRped hady” £1e hRa
conh8&t H{P Lanest i1Pg PeEEhoAr 1éhe EAGdL 1Qft itae MitkisNg4 and 25

patterns 26 and 27 is used for a 15 wiring on the PCB
is bady dfl sl decgamd caow fLhoggenid heatRGE algofiteckeixagple, made

portion 12 side (electric contact plug 16 or 17). The
of i ¥eH URIFENRERIpSdPeT 1Mt el alndi g e Wit Agapadt heber

,__PCB copnecting portion 12 side are separated.from
S L Gt Oh Ah BPC BRSO i (T PO L3 TP esupgt zate
In other words, the wiring patterns 26 and 27 are
“disposed in areas Al and A2 near both ends of the PCB
conmget Whgiperbaoredds dutardo 2ok rexisbpbhe@nodrGie A3
between the areas Al and A2. Since the wring
insphatiernsfid@sa@d 2nddas, noesexdBivaly t lkechr ¥arABy pahtern
is, at a center of the PCB 25 connecting portion 12 in

- beipg @ GRRUP @ ECEFEA, LRFRXFBHY (i giosechanpehe PCB body 11

c.onn i n rti.on 12 n i ncreased. Herein, the
and..%u%f%fﬂd.c%n%t icorll.%gngorgfonglﬁ

I'Tec ans"a ditection substantially
per pardi 64l Bhet iAW NG Aine0kl QAq0E71 N8 BSB for a
connecting portion 12." The area A3 extends over an
wiriemnt iore tAree®CRBO byt he widé harehl reectiirdmgobont hbePEBB
connecting portion 12. ''Accordingly, the flexibility
conperElimmpntddinal didectebecitire contact plug 16 or 17}).

The wiring on the PCB body 11 side and the wiring on the PCB
connecting portion 12 side are separated from each other.on the
PCB connecting portion 12 side.

In other words, the wiring patterns 26 and 27 are
disposed in areas Al and A2 near both ends of the PCB
connecting portion 12, but do not exist in an area A3 between
the areas Al and A2. Since the wiring patterns 26 and 27 do
not exist in the area A3, that is, at a center of the PCB
connecting portion 12 in its width direction, flexibility of
the PCB connecting portion 12 can be increased.

Herein, the “width direction” means a direction
substantially perpendicular to a wiring direction of the PCB
connecting portion 12, The area A3 extends over an entire area
in the width direction of the PCB connecting portion 12.

Accordingly, the flexibility in a longitudinal direction (the
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7 wring direction) of the PCB connecting portion 12
i ncreases. On the other hand, the area A3 does not
cover an entire area in thg |longitudinal direction of
the PCB connecting portion 12 (areas Al and A2
exist). This is because the 5 existence of the wiring
patterns 26 and 27 (in the areas Al and A2) in the

- wirlagodl bei-thedn digfeatheorcsf cbhfePEBhG OphECid L Ppafidreases.

12 does not inhibit an increase in the flexibility in
the‘DH(ﬁhy pm@Emahaddreth¢omrqarﬂ§\quanO@ip@@ﬁto&@ gfitire
connecting portion, 12 (flexibility should be

arefinEh GRS LIPS SHERCRITR h e B AP R

porE%ng?%Pgﬁ%%ﬂg ggﬁd??%ééﬁégﬁirns @E?andq%%%Hg%chFhe

exikPettato N Hd k- i %@'@ﬁ@t%§n§r26dé§@Q§ﬁd (iPWnd R&eas A1 and
wWiring patterns 26 and 27 are not di sposed therein.

AZ) Thereforipndiimdifhaiunbercofiohayfrishe rPGheamegtAlgi portion
| ess than that of the PCB body 11. Further, the
12 dpes mPpatiteins 26 dpgreasgr én u*élm%wlyex 'tof imetthE

hu e often less flexibl e ul ng
tonfffualhn HESHGh B8 helnd: ety s e 2tk
conMQbﬁihcj‘fp?of&%l ly Rde. 05 80t OF Ga5 G By %fdc&lieag'eﬁ §Ri She
by 20 providing the wiring patterns 26 an
are@nAy in the areas AL and A2, but not in the area A3,
a higher flexibility can be obtained than in a case

wherla the aumbeh3ot|EyerkCH sqmsctingdnostionhez, only
terns 26 and_ 27 in the area Al 25

the o} et 40019 FuESiete 1b: ¢ heuri g @.ﬁﬁt@r%s 22 and 33, and
t t 2 3
cne! YN | APANLAYS), SOMBE!LPg BOLLLONE 32803 s ng

I'ng~ pa ern

pat 8éfs A% %rﬁptﬁ’f" %@le| Yloﬁoﬁﬂ§]_§ésec§l Otﬁetl%:lm ri "I@le‘i@tfb%énsthe
22 and 23 through interlayer connecting portions 34

numiaend 35, lavespedin vhkyarkta ABhes s ham rdhags oifntB8 PCB
bodérﬁksﬁﬁggﬂﬁgrén%hézwgilggepxigéggé‘ggt;?SWZ%Gare usually
made of metal and thus are often less flexible than the
insulating_films 24 and 25 and the insulating substrate 21,
which are usually made of an organic material. In this way, by
providing the wiring patterns 26 and 27 only in the areas Al
and A2, but not in the area A3, a higher flexibility can be
obtained than in a case where the number of layers is just
reduced.

The wiring patterns 26 and 27 in the area Al
electrically connect to the wiring patterns 22 and 23 through
interlayer connecting portions 32 and 33, respectively. The
wiring patterns 26 and 27 in the area A2 electrically connect
to the wiring patterns 22 and 23 through interlayer connecting
portions 34 and 35, respectively. In other words, wirings in

the areas Al and AZ of the wiring pattern 26 electrically

connect to each other through the interlaver connecting portion
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connect to each other through theinterlayerconnecting
portion 32, the wiring pattern 22, and the interl ayer
connecting portion 34. Li k?vvi se, wirings in the areas
Al and A2 of the wring pattern 27 electrically
connect to each other through the interlayer
connecting portion 33, the wiring pattern 23, 5 and

32, t Bee i i BT AQYRIt LGN | BEAPORE | Ot SB1a Wt edrite®t ing
configuration, electrical connection between the

porwieonngs. of Likwvisegspectinge wirting qpatderiils 2261 &ddoZ7the

. s ensured even if the wrings are separated in the
wirhpgpaRterthe Wlisrd tpaetéynceBnedt tHe Si@h ofher through

i cal | h I ni .
ene PYEEHLAT o MeEiORr b3st ok Ve Gttt BERTRCR P31

andCORAeLl S d 1t fdie gkt AgCRALALin P U kb this
Accordi ngly, the electronic conponent 13 electrically

con€bguett sor,0 dlketeliealr cenneot Aot ekt . thEheriwihgBgof the
pattern 27 in the area Al electrically 15 connects to
respayt bfe t'He gl datdrirescéhpanet s 18 arpusd kveaght ghe
._interlayer connecti,ng, portion ot shown) in the PCB
WITHNEy @ Seﬁ?éfa\%leﬂ ng Eg?t%‘fﬁa in the area A2
el eghri ' Y C ) el ri
RO TR el R L TR SR

conhédes el ®aiid ealdoy reanpesbspdfeitel Bl edtHd Grird@gCpatesEtn 26
plug 17. Herein, the wiring patterns 26 and 27 in the
in thearma Py elexitsticehly contéetPCR bidy elkctmat bohhact
in the PCB body 11 and the PCB connecting portion 12.
plugvkh. | dqqnsliggdy, &heceteehroniomitarsithétnesfct hkcally

[ Al .and A2 %an be egsure i n t6he 25 respective
act 1
A C ot

S
convﬁ"%?sngtopé:t eerer}éec 6 and°2 ess of manufacturing

the TB@Blelnﬁb{)&@é‘H &7 13 RLRCE$ea0h: MBINEAL] ML NY
the PCB 10 wi | be described. FIG 2 is a flowhart

conisdows g amyexdnhe efetbeomtocesgponhtef 1kanuf ast uthrdagh
the PCB 10. FIGs. 3A to 3F are cross-

an interlayer connecting portion {(not shown) in the PCB body

11. The wiring pattern 27 in the area A2 electrically connects

to the electric contact plug 17. Accordingly, the electronic

component 13 or the like electrically connects to the electric

contact plug 17.

Herein, the wiring patterns 26 and 27 in the area Al may
exist only in the PCB body 11, not both in the PCB body 11 and
the PCB connecting portion 12. Even in this case, electrical
connection between the areas Al and A2 can be ensured in the
respective wiring patterns 26 and 27.

(Process of manufacturing the PCB 10)

Hereinafter, a process of manufacturing the PCB 10 will
be described.

FIG. 2 is a flowchart showing an example of the process
of manufacturing the PCB 10. FIGs. 3A to 3F are cross-—

sectional views showing respective states of the PCB 10 in the
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sectional views show ng respective states of the PCB

10 in the 9 nmnufacturing process shown in FIG 2.

For a clear understanding, {he process is described

assum ng that upper and | ower sides of the PCB 10 are

formed at the sane tine. However, the both sides need

not be forned at 5 the sane tine, and a form ng
manPFecedt ®y GRrb e Adaguat ehyrset . 2. For exanple, the

upper side may be fornmed first and then the |ower

si dé'aray lpdehor neder A akdimpt ithre girccesdudsi des¢riipsd

41 and 42 on the insulating, substrate 21 (ste

ep S,
: aSSFmE?9396a91P9Q§QI%?q ﬁ@UPéch§e§u%§t?Qﬁe?Q?L Ogare formed at

r egnat ed r substra are
e R o R s BFoSOFT obf O (H i, Aok PRERC 2t
theamn@uurﬁw, they rae%lo&mlﬁgnp%c&&@ﬁe c&?'wcétde\éﬁaftlehgsset
and 42 of copper or fhe like are forned on
Fori math;ale,ng:mbgigeat eidd. manebe ohehtradd i Asid m&d4i:héﬁdthe
42 15 can be formed by a physical deposition nethod,
lowgychi @ magplag éolrﬁ’@d or a chenical deposition nethod,

| ectrol | t be.difficult, t
ogPﬁP%%éﬂgag q%gp uCF : %hﬁ%%n%%saEQ gﬁeggp%gﬁeﬁFﬁglatlng
subQ'Fr@lJ:@CZtlro Rhat Iggg gﬂ that case, electrolytic

ating is used to tain the adequate 20 film

thl ekness. iBsubet 1wy | oafratie Jint ar kayeh- capResid i
portion 31 in the 1insulating substrate 21 (step S2,

- tibey GuigBirafies Whtiehl ayeprepamet thngingoragnart i3y hor aramid

connecting the conductive filnms 41 and 42 is forned
fibem wid .%lﬂP&ﬁYngezsns%%t@%@@zltherm%lé&resapsbe used.

he .foll I
Conéﬁgé%i} A %B|Qlta d gb ﬁrou f%%gnsggﬁigﬁﬁﬁgang %ormgd on

ol'e “extendirng”t

the StbsiTatia 2 LubkkRraugho ol ene fc%ncﬁi@]ﬁ)ee'fl'lﬁlsalll and 42

nmechani cal™ manner by using a snall drill or the |ike.
can be formed by a physical deposition method, such as

sputtering, or a chemical deposition method, such as

electroless plating. It can be difficult to obtain an adequate

- film thickness by the spattering or electroless plating. In

that case, electrolytic plating is used to obtain the adequate

film thickness.

‘B. Formation of the interlayer connecting portion 31 in the

insulating substrate 21 (step 82, FIG. 3B)

The interlayer connecting portion 31 for connecting the
conductive films 41 and 42 is formed in the insulating
substrate 21. This step is carried out in the following
manner, for example.

1} Form a hole extending through the insulating
substrate 21 (through hole), for example, in a mechanical
manner by using a small drill or the 1like.

2) Form a conductive film in the through hole, for

nductive films 41 and 42.

example, by electroplating the |
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30 2) Forma conductive filmin the through hole, for
exanpl e, by electroplating the conductive filnms 41 and
42., 10 3) Fill the through,hole with a conductive
paste and cure the paste. In the above-descri bed
procedure, the filmformed on the conductive filns 41
and 42 by electroplating is renoved and a 5

conductrve past ehsBubhedof& o tihe; tdymRuah ikel akse and
renoved as necessary. C. Formation of the wiring

curpatherpgs2. and 23 on the insulating substrate 21

(step S3, FIG 3C) The wiring patterns 22 and 23 are

forﬁga V@rﬁﬁﬁ@rlégdtﬁ%O%ﬁﬁﬁﬁﬁn|uh§ s farmgAgon the
n th sujat i strate 21. . The patternln

condBeP Tk Sl oy T FUR &Zang ELoChErPHE THe Lo ahd 2

conﬁhl:@vélpé‘é@e %1@’1@%{ rf%h’lStthepePlegﬁ&ll ngide & e.n%m%tvedblés

exposure or the |ike, patterning thé conductive fil
necéisand. 42 by chemical or physical etching, and

renoving the resist. 15 D. Formation of the insulating
C. filherpatinn 24 ofhehewinriisg qualetréxsns222 apd 283 on the

Ny N A
oy ot o iy TS

theepeXdutesid)films Har gmbi an eh tﬂ@ 1M Erdaey substrate 21.
connecting portions 32 to 35 in the insulating filns

The2dabherzing stera35ichl Gut3By, Ther i exand laerccagringcthag
portions 32 and 34 for connecting the wiring patterns

Conéécahaezﬁﬂ%W%a%La@ﬁ€d4?nthé sz%ﬁ%u|QﬁﬁﬁﬁquHQnt@¢,;sﬁast
|nterlay onnect| 35 10

h 33
by EORRRELT 17 e Wik Eng PRRET R has 23 e S i Grgg 41 and
a2 %)ge&lli‘&ni@@ylcﬁit 'ﬁ?@sﬂc'af[‘ éBchifyS SAEPrdrEidly kel QukikR.

fol | ow ng nmanner.
D. Formation of the insulating films 24 and 25 on the wiring

patterns 22 and 23 (step $4, FIG. 3D)

The insulating films 24 and 25 are formed on the wiring
patterns 22 and 23, for example, by laminating and curing a
resin-impregnated fiber material (e.g., an aramid fiber
impregnated with an epoxy resin).

E. Formation of the interlayer connecting portions 32 to 35 in
the insulating films 24 and 25 (step S5, FIG. 3E)

The interlayer connecting portions 32 and 34 for
connecting the wiring patterns 22 and 26 are formed in the
insulating film 24, and the interlayer connecting portions 33
and 35 for connecting the wiring patterné 23 and 27 are formed .
in the insulating film 25. This step is carried out in the
following manner.

1} Form holes extending through the insulating films 24

and 25 (through holes), for example, by gathering laser light

or the like to heat the insulating films. By forming the
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1) Form hol es extending through the insulating filns

24 30 and 25 (through holes), for exanple, by

gathering laser light ''oryihe like to heat''the

insulating,films., By formng,the through holes, part

of the wiring patterns 22 and 23 is exposed. That is,

the through hol es need not extend through the wring
thrpabhehfse2? Bt 2F ame tWheihpspheténg subsdiate 3L 2)

Fill the through holes with a conductor, for exanple,
exphshy. pethar mag e dhrougbshplasi ngedmdtheesxitresl ahireggh

films 24 and 25. By perform ng the el ectrol ess
theppiring, Pat HHERS g faimw3oﬁnéogb%rl%$ulc4remq )aksg rate 21.

f d he i | at] il ns, .24 d 25, the_th h
o1 7 914" R SRPbRbbofelih Tt SbuokR et Mogbl R e,
by BerEbARSH@feldia id1ruohhel8s. oA 0 e ﬁg@éﬁ% fffilhg,zzz;

Wiring patterns 26 and 27 on"the insulating filns

andaffl. 25BY shepf Sfnirky Ghe3Eletheoess NGl Paitrier rs p2Gtand film
27 are formed on the insulating filnms 24 and 25,
of reBpeEtPVeihe Ikes ist dproad pe Ttharinwdadutnoyilingr 24 and

o5, SRS ol LIS SRRCHED. ve [l M Soating o e
botLB8 M&e‘onsgaclﬁ ¢hHa Eﬂrbﬁﬁhfhbfég’}’ chem cal or physi cal

etch?ng, an renoving the resrst. Alternatively, the

F. skepnf@ibibeCand adredl PYtustng tdheinstep &f ther m ng
the interlayer connecting portions 32 and 33. 20 That

insugat afg efilnye Zdnted aper stepngtt i Fgs pdR)i ons 32 and 33
are forned by electroless plating or the like, plating
fil Feer ¥AELRY BATERENS ndtIgd g Fitend opmegnen 28he By
. er ni ng the pl ati filns, the wri patterns Zg
insBfit S sk Sh Al 2 RealRect ol piddel S eafs FrRedPe
carkPe@ @ hyaN sedequake1bl | AL £XNeSHANAT vl @30R0! 88t ing
plating, el'ectrolytic plating is performed as
thengthssay yu ardtike , ebacteohess phatitagdfd by akbesure or the
. patterning. In the above-described manner, the wring
LikpatparirrRgofde2 fidnebyoehemicat athiphwsiiwe)l ekehing, and
mﬁrinquattenns 26 and 27
removing e resist.
Alternatively, the step can be carried out by using the
step of forming the interlayer connecting portions 32 and 33.
That is, after the interlayer connecting portions 32 and 33 are
formed by electroless plating or the like, plating films remain
on the insulating films 24 and 25. By patterning the plating
films, the wiring patterns 26 and 27 can be formed. Since it
is typically difficult to obtain an adequate film thickness by
electroless plating, electreolytic plating is performed as
necessary on the electroless plating film after patterning.
In the above-described manner, the wiring patterns 26
and 27 are formed. At this time, the wiring patterns 26 and 27
are not formed in the area A3 in order to increase the
flexibility of the PCB connecting portion 12.

Then, a solder mask (protective film against adhesion of
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are not formed in the area A3 in order to increase the
30 flexibility of the PCB connecting portion 12. Then,
a sol der mask (protective fi m agai nst, adhesi on, of 12

solder) is formed on the wiring patterns 26 and 27 as

necessary to protect themfromthe outside. Since the
W ring patterns 26 and 27 are not disposed in the

soldkef £3, réhesAdehdmskingedatbOindE AR DT Rt RRcessary
area A3. This further increases the 5 flexibility of

to phet&CB dommettdamgheortitendd?2. Fimddetrhe iwidiivigdpaltterns 26
PCBs 10 are obtained fromthe substrate 21 and so on

andpééagse 2Phldirwased dn PEBsaIe2ahe hpicHlder meskeaced
t ti Then, th t i ts 13 t 5

not Sbg ot d bt HReae 10, Th6° (ECtONT ErbURARERL F 1o

£1eEL681 1 AA F A B e c%n%lQEtYhS\ngPgic% CfpSs-secti onal

Vvi ew show ng a top surface and a cross section of a

PCB Fl@a heat cohdi fgdt9] apcme ol b etiteatdofrbfethe
present invention. In the PCB 10a, connectors 51 and
subgPrate at tachew an,akeciBsend pbatdbtwfol REBRCBC are

. connectjng portion 12. The other parts  are
typya%ﬁhé@%m dthé $ame-asThRBsetin §IREHHQEC components 13
' S esgription thereof will be
to gﬁ?%%%ﬁ? !Iﬁ??g%E%%%dFﬁggt?SFlcs. 5A and 5B are a top
(SedbedV BIshA nfdrRgs- sectional 20 view showing a top
surface and a cross section of a PCB 10b according to
a t hIGd.edBodndedB afe thetqy esent andventiroas-sacthenal

. PCB 10b, wiring patterns 22b and 23b are provided
viey ngh@ad o e Wwurfagepatten ngress SfrfFt2en Pie awPEBngla

2coBEH R0 b S g5 CRPIAPRE. o helP hafid o Fhe WPTAdon
AL SyRIECh P LRI 10 53 D RECkCHB o an

end SpeLidrirdihaihe P8 WohhBgt Ofg thertiEh cionneatiengther parts

arepgggéég;tially the same as those in the first embodiment,

and thus a description thereof will be omitted.

(Third Embodiment)

FIGs. 5A and 5B are a top view and a cross-sectional
view showing a top surface and a cross section of a PCB 10b
according tc a third embodiment of the present invention.

In the PCB 10k, wiring patterns 22b and 23b are provided
instead of the wiring patterns 22 and 23. The wiring pattern
22b is not disposed on a PCB connecting portion 12b side. On
the other hand, the wiring pattern 23k is used for a wiring con
a PCB body 11b side and a wiring on the PCB connecting portion
12b side. Further, the wiring on the PCB connecting portion
12b side is used for a first wiring portion connecting to the

wiring pattern 22Zb on the PCB body 1lb side and a second wiring

portion connecting to the wiring pattern 23b on the PCB body

11b side._  These first and second wiring portions.are insulated. .. . . .
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..8ide and a wiring on a PCB connecting portion 12c side.

12b side is used for a first wring portion connecting
to the wring pattern 22b on the PCB body Il b side
and a second wiring 30 porb@gn connecting to the
wiring pattern 23b on the body 11b, side. These
first and second wiring portions are insulated 13
fromeach other as necessary. In the PCB 10b, an

frof! 88&H | SLKONtRACRlWgatyh, instead of the electric
contact plugs 16 and 17, is disposed on only a | ower

si d&n The elCectibbe sontbettmplaugohtladtneludes7?b erimsiadasd of
5 connecting to wiring patterns 26b and 27b on the PCB
thepplgcnly and@ctTRébgfol €, arfel hunberdigiPasefnithaPslyna

t he el ectrj.c ontact plug 17b js egyal, tq the nunber
Lowgs 5 E1h et (51506 Lo RBERTE RO abth piiiqecre GREmL7eLS
comll@c%:n?g A EqAlindg BEPELHhE%D B’fg‘t 354 L AP L ARRe SRS %Qdyhﬂb

10 first wiring portion of the wring pattern 23b on
sidéhe R{Hretecthienguppeti 60 d2bnbigles tiif atghedBetric

interlayer connecting portion 32b. The first wiring
conpatt i YT dnfiediss eguat hecetlee tmirgoet onft detrminags1¥n the

t he, area A2. Accordingly, e wring pattern 26b on
elechel PEPHARF u@?dégcﬁﬁﬂei?s to the electric 15 .

TR 8 BN B PSR 01 e

y el ecirica

firg@mfhe&itﬂggq:otﬂqonwfi 0He PRl £ BN SoARe rr2 B3 3Rd tBEbpop
the PCB body Ilb side to the wiring pattern 23b on

conndyet RCB mportriect 18y podéi onrdi2ih sirdelntdinlegely connecting
indirectly, electrical connection with an external 20
POrie’nt ce2ht-hr diligh fiKEt PEBr Eo% et § 3 priiestS12p Eha pkectric
the,.sane

confBU1 St TS GLIEL BRLLS, 21 BUBSLANLISL 1ithe, SO0

pac (30 A0 A1 SRPERR L) 1P LRl Hhe crociric

contd &S LISRL TN &h rovgBW B8 0 Rthd@ daft s 2aee candha PCR
cross section of a PCB 10c

connecting portion 12b side. By electrically connecting the

wiring patterns 22b, 26b, and 27b on the PCB body 1llb side to

the wiring pattern 23b on the PCB connecting portion 12Z2b side

directly or indirectly, electrical connection with an external

device through the PCB connecting portion 12b can be ensured.

The other parts are substantially the same as those in
the first embodiment, and thus a description thereof will be
omitted.

{Fourth Embodiment)

FIGs. 6A and 6B are a top view and a cross—sectional
view showing a top surface and a cross section of a PCB 1l0c
according to a fourth embodiment of the present invention.

In the PCB 10c, wiring patterns 22c¢ and 23c are provided

instead of the wiring patterns 22 and 23. Each of the wiring

patterns 22c and 23c i1s used for a wiring on a PCB body llc
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and a voice coil motor 67.. . ...

according to a fourth enbodi nrent of the present

invention. In the PCB 10c, wiring patterns 22c and 23c

are provided instead of thF Wiring patterns 22 and

23. Each of the wiring 30 patterns 22c and 23c is

used for a wiring on a PCB body |lc side and,a,wring

on,a PCB,, connecting portion 12c side. 14 1In the PCB

10c, rarc R eely n0c¢onhasi et #0- IddntddIstadd et heénstead of

el ectric contact plugs 16 and 17, is disposed on only
theaelboﬂercswmhtaéﬂuphﬂgscﬂﬁlandomﬂacispdi@pdéﬁd|cmckmd@sa

termnals connecting to wiring patterns 26¢c and 27c

lowgh ﬁhféepcéffb%cﬁ/leﬁfélg §paéac¢h@#'égoﬂec Jtrrfélqﬂﬁ?oéreraﬂnals

conbECEHaS nimisEH 010 R RArs PR BHG 25 6dh e B JhY 130

md@' Ug$hdpe AREL 1 %nd %u%%r%?até!:mlﬁgfs V&ir{ | Féa_tetc%&‘ic

26c connects to the Wiring pattern 22c on the

contasbesluqgl porid eukdc sl die 1Ruibepugh ﬁeh_&nlrfﬁl%r Ilalyehe
connecting portion 32. The wiring pattern 22c on the
elepCBicorpriadthglpest ilénatdcldi de connects to the

electric contact_plug 17c jn the area Accor di ngly,
t he I‘\Mﬁ%%é‘rﬁét fér nt 1%% WEToWHE A He Ty I?gzeFEBP?FES ©”the

wir§PR! SR Bt bl Op LREORER EDRILEIRY AALLEIDBE 0108, |
thréﬁghftﬁétlﬁMQX&nbonaeetiﬁg @rﬂﬁ&? ripti amet Hﬁ&@ﬁ
omtte (Fifth Enbo iment) FIGs. 7A and 7

patteen a22oporvittw &CH acshdetvngwoshioldmglZr sA@let gpnnects to
surface and a side_of a _magnetic disk device 100

the geberEr g cad-aget Plyg é?rﬁoélﬂn%lﬁ@ fea He pr @g@mrdingly, the
virhBAh i D TRRREHLS helodel o8 00 gl ideni e
thr%@&%i??%qgﬁgﬁkggg%gég%gggﬁsozovérgdPgs 2025T225|ng

( notrrghewherapaRes eSEArubSaritd 14 yorokeshad s othdéde in
the first embodiment, and thus a description thereof will be

omitted.

(Fifth Embodiment)

FIGs. 7A and 7B are a top view and a side view showing a
top surface and a side of a magnetic disk device 100 according
to a fifth embodiment of the present invention.

The magnetic disk device 100 includes the PCB 10 and a
magnetic disk drive 60 connecting thereto on a lower surface of
the PCB 10. The magnetic disk device 100 is covered by a
casing (not shown) as necessary, so to be protected from the
outside.

FIG. 8 is a perspective view showing the magnetic disk
drive 60 shown in FIG. 7A viewed from a rear side. The
magnetic disk drive 60 includes a base 61, a spindle motor 62,

a magnetic disk 63, a head subassembly 65, a bearing unit 66,
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outside. FIG 8 is a perspective view show ng the
magnetic disk drive 60 shown in FIG 7A viewed froma
rear side. The nmagnetic di§¥ drive 60 includes a base
61, a spindle motor 62, 30 magnetic di sk 63, a head
subassenbly 65, a bearing unit 66, and a voice coi
nmotor 67., 15 The PCB 10 is substantially the sane as
thatpd goge 101 £8t sepboghaBM 1y and thus asdeagti phione
thereof will be omtted. (O her Enbodi nents) 5 The
firabosebdetnsnthe hrenthbdismentissofipheopridsardos Wwivénbieon
_can be expanded or nodified, and the expanded or
omifpeffi ed enbodi ments are included in the technica
cope of . the present invention. For exanple, the
(Ot Fiﬁ@b?%&T%ﬂ 22, 23, 26, and 27 10 are di sposed on
bot ' Is Al St [
firg¥§%%§§3%%g%¥%%ﬁﬁ&%he MAﬁing Sggﬁg;%é g%f%ﬁy%
invehgpeaedanOBeOBkyanhedSbdenoiEi Bal , ahBetAUNBRpaflied or
| ayers of the wring patterns may be increased, for
nodégandl epbbdomehbar areayeciudadt he thesteehhbdabeatope of
six layers. In that case, 15 an insulating |ayer and a
thepPreAghpat PEEATAPR: di sposed on each of the wiring
pat befng, 26,400 20 LALhg Lthind sabodi mont, Jhe ng 27
W ring pa rn’2 I s not I'sposed it he'wadt'h
aredii8ebk0n 8h HBELPEBIEONHECELATi RN APIng1Bbstrate 21 in
Alternatively, the wiring pattern 23b may not be 20
thedfsposedmboadihenty dblit dihecwi phngf pabeePCB manneet dibgposed
portion 12b. That is, electrical connection in the
on poBycoRfeeiffg perthen, 1haapupeesnsir baydysany bhe
., _of the wiring gatterns 22, 53, 26, and 27. %6
wiring patterns may be 1ncreased, for examplie, from four

layers in the first embodiment to six layers. 1In that case,
an insulating layer and a wiring pattern are disposed on each
of the wiring patterns 26 and 27.

In the third embodiment, the wiring pattern 22b is not
disposed in the width direction of the PCB connecting portion
12b. Alternatively, the wiring pattern 23b may not be

disposed in the width direction of the PCB connecting portion

_12b. That 1is, electrical connection in the PCB connecting

portion 12 may be ensured by any one of the wiring patterns

22, 23, 26, and 27.
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CLAIMS: 1. A printed circuit board, conprising: an
i nsul ating substrate including a first area 5
corresponding to a printed ﬁircuit board body and a
second area corresponding to a printed circuit board
connecting portion which connects to the printed
circuit board body; a first wiring disposed on a nain
crasMgface of the insulating substrate in the second
area; 10 a first insulating filmdisposed in the first
and second areas while covering the first wiring; a
first interlayer connecting portion extendi ng through
t he f.i r s® pminradi agrénlmbaimhosetpréging: boundary
bet ween the first and second areas, and electrically
conr?é]ctlpﬁg‘ lebipHesylstrats W%W@ngaaséééﬁ*a #Ree@r | ayer
connecti n ortlon xtendln the first
COrThgh # ﬁ% 1P i sposearngﬁéh%n:%%&XXP tlé% oFeFﬁnd aread
cor]%_@gg&?dﬁ{geaoo AEELEEHT Leabhy« GONNREddihd  Lige pbirt $bn
W ring; a second wring disposed on the first
whitcRsebiddies fdd mhenpr2ftbbecirésit asearamdagi;ectrical ly
connecting to the first interlayer connecting
por & diarsandiaifgrdispesed nal adirsposedraace hef eple
portion of the second area and electrically
lns%%ﬁﬁﬁﬂﬁ|ﬁﬂ?ﬁﬁ§a¢ﬁel@e&hﬁdseFﬁ$@r¢¥ﬁRM' connectlng

t d t d t
Ol aPmiLreEr dAEHe ELRp T STt RO T A WA g Tt fEgegecond
areéé‘ Maelefl C?Q,ter%gatﬁlg %grpgl niush with the first
ec

I'ng and bérn rlcal ‘ulated fromthe
f i r St MrEENgnt 8P18ye A ﬁﬂﬂa&qn@ boWkt cR0ak HeRE LR dMbugh

to clainms 1 or 2, 17 further conprising:
the first insulating f£ilm, disposed near a boundary between the
first and second areas, and electrically connecting to the
first wiring;

a second interlayer connecting portion extending through
the first insulating film, disposed near an end portion of the
second area, and electrically connecting to the first wiring;

a second wiring disposed on the first insulating film in
the first area and electrically connecting to the first

interlayer connecting portion; and

a first terminal disposed at the end portion of the

 second area and electrically connecting to the second

interlayer connecting portion.

2. A printed circuit boaxrd according to claim 1,
further comprising:

a third wiring disposed in the first area while being
flush with the first wiring and being electrically insulated
from the first wiring.

3. A printed circuit board according to claims 1 or 2,
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athird wiring disposed in the second area while being
flush with and parallel with the first wiring; a
second i nsul ating filn1disp?§ed on the second wiring;
5 athird interlayer connecting portion extending
through the first and second insulating fil s,

di sposed near a boundary between the first and second

fur@heascompdieigetirically connecting to the third
wiring; and a tourth wiring di sposed on the second

i nsu athingl fiilrdingl@ibpotde fi ridHe arrmmndrebeehticabéing

connecting to the third interlayer connecting
flughrvibh. azd payalileledridhr bt fhoak dwbetmydi ng to any

one of the preceding clainms, further conprising: a, .

t hi i SRGIR L8PS p8EERY ofl MR dtiraosad 190s ihras8oBhpod Finos

15 to .the main _surface of the insulating substrate .in

the Secind Lo ert o BE Cedint Vot Ry P AT epBe e fopan
thel Berbt rsla AboRPOORG1218A5 WRILLE, COVEEIO e 1 Bl Bdundary

wiring; a third interlayer “connecting portion

betpséenchagritgoughl s2@ohheasesondand sall @it migalillMeonnecting
di sposed near a boundary between the first and second

to bheashimhdvietiewtriagall | y connecting to the third
wiring, a fourth interlayer connecting portion .
ext EndioNGthhHdG§RI FhereBD ithsulsscong finpplating film

. ' th d al f 25 th d ,
in ChEPEPER: AR Ptk SIREEELROLLG CHESH T i g Py
int{ LT WddGdippgacd g the second 1nsulating T m

In the first are nd electrically connecting to the

thind intgrhiayes eopnest InhRPHEHRREi880t30248y one of the
term nal disposed at the end portion of 'the second 18

preas@mand elregt furabhky compecéimg: to the fourth
i nterlayer

a third wiring disposed on another main surface opposite
to the main surface of the insulating substrate in the second
area;

a second insulating film disposed in the first and
second areas while covering the third wiring:;

a third interlayer connecting portion extending through
the second insulating film, disposed near a boundary between
the first and second areas, and electrically connecting to the
third wiring:

a fourth interlayer connecting portion extending through
the second insulating film, disposed near the end portion of
the second area, and electrically connecting to the third
wiring;

a fourth wiring disposed on the second insulating film
in the first area and electrically connecting to the third
interlayer connecting portion; and

a terminal disposed at the end portion of the second
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connecting portion. 5. A printed circuit board
according to any one of the preceding clains, further
conprising: 5 athird wiring, di sposed on another nain
surface opposite to the malin surface of the
i nsul ating substrate in the second area; a second
insulating filmdisposed in the first and second
arcd’ 838 dMbdeEr LOMEN RGnhBELEALT Ho WL NELAG, B HRIMEyer
i nterlayer connecCting portion extendi ng through ghe
confecoity imstdiadri.ng fil m di sposed near a boundary
between the first and second areas, and electrically
conrfect i Agptrénthd cihduik iigdnmlyacedrodnghtondey| ayerof the
connecting, portion_extending through 15 the second
Precedifat FHel ¥ hudidernecTRELFHR¥ hg substrat e,

di sposed near _the end portion of .the second area, and .
el ot RTEEN § EoRCRt T RE 1D TheITE JPrPnger Korpuripoite
to %f%é'rﬁ‘agir?' A% the §ﬁ§&’f£’ti ul aid g dd 1im th.@ %QSond
Irst area and electrically connecting to the thir
aredP interlayer connecting portion; and a second
term nal disposed at the end portion of the second
ar ea ampdcehdctinsdldbingonfgtmi nifidpdde fiourtie first and

interlayer connecting portion. 6. A printed circuit
secorarar et offdilsy cogeanpaohlee ofhi¥@ wiRsinsriecedi ng

s S PR e e A haPRR S
' | at ] .SUbst | f] : d
thei%??%ﬂ&ﬁ%égquilig %Eiﬁtediékégéé.ﬂéég %%gﬁﬁaéphpgagﬁen

ayer connettin portion exten

'thesﬁ&fgﬁfAdﬁﬂgéﬂan@ga§gg§$r§ﬁ§’ef@éﬁ%ﬁ%%il@egﬁgﬁeggﬁﬂgaf& the

between the 19 first and second ar eas,
thied ecixirenl |y connecting to the

a fourth interlayer connecting portion extending through
the second insulating film and the insulating substrate,
disposed near the end portion of the second area, and
electrically connecting to the third wiring:;

a fourth wiring disposed on the second insulating film

in the first area and electrically connecting to the third

‘interlayer connecting portion; and

a second terminal disposed at the end portion of the
second area and electrically connecting to the fourth
interlayer connecting portion.

6. A printed circuit board according to any one of the
preceding claims, further comprising:

a third wiring disposed on another main surface opposite
to the main surface of the insulating substrate in the first
area; and

a third interlayer connecting portion extending through

the insulating substrate, disposed near a boundary between the
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first and third wrings. 7. A printed circuit board
according to claime6, further conprising: 5 a second
insulating filmdisposed be geen the insul ating
substrate and the third wiring. 8. A magnetic disk
device including a printed circuit board, the printed
circuit board conprising: an insulating substrate

firkRChHE Bcénd 1d18daAr @R dl @160k -e8RONGI AshA- 13 Y ity ede
circuit board body ‘and a second area corresponding to

firatpahdt edied rneikingsoar d connecting portion which
connects to the printed circuit board body; a first
wirithg difspedagedncaraaih serfdorwirding tonslbani hig
substrate in the second area; is a first insulating

furfiem gPepBsTH 9’ the first and second areas while

CoverlQg:t%@lf%riat$£§lgglma.{%éStéL@}%h%%% %QF insulating

connecting portion extendrng

subEE§H£étéﬁ@ {id MhidisSRasedynear a boundary between the
- first and second areas, and el ectrically connecting to

t he 20 fuya@gMEtnagdlng@@w&mblﬂﬂdmudaﬁgracgmmﬁ@éﬁnglrcult

portion extending through the first insulating film
boadilspokedonedrecawiendipobbaod obmphbsim;e'cond area, and

electrically connecting to the first wirin a second

Wi ridy ldlusslé%éagoﬁul@ﬁ%rﬂ@ singlislimgt eng 1epEnRraa 25

d | to the
corr??g?mﬁﬁﬁ 3T By B LoBRRGELF R bor ST oh o & py Gpcond area
corkEL0LAR, sPased at ing; eads ORI ON Bl 1 526809 1 0n

are | ectri ca Yy connec I Ng e secon
whld:HtSdSIIu@é/cﬂfs anreet bREnPeA! E9PcuBO KhaAl RERSt I ¢ di sk

devi ce according to claim8, the 20 printéd circuit
boarad fliwsthel rcogpdl spaged on a main surface of the
insulating substrate in the second area;

a first insulating film disposed in the first and second
areas while covering the first wiring;

a first interlavyer connecting portion extending through
the first insulating film, disposed near a boundary between the
first and second areas, and electrically connecting to the
first wiring:;

a second interlayer connecting poxrtion extending through
the first insulating film, disposed near an end portion of the
second area, and electrically connecting to the first wiring;

a second wiring disposed on the first insulating film in
the first area and electrically connecting to the first.
interlayer connecting portion; and

a first terminal disposed at the end portion of the
second area and electrically connecting to the second
interlayer connecting portion.

9. A magnetic disk device according to claim 8, the
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athird wring disposed in the first area while being

flush with the first wiring and being electrically

insulated fromthe first 'ding. 5 10. A magnetic

di sk device according to clains 8 or 9, the printed

circuit board, further conprising: a third wiring

di sposed in the second area while being flush with
prifbdapafatlal pidhy thethbhkstombsifthga second

insulating filmdisposed on the second wiring; 10 a

t hi red tihritrelr way engcansesiédigirpardd dirext apdanghi bé ovging

the first and second insulating filns, disposed near a
fluplpuwial ytheditvisdn wikdnfsi ppd bheong exlormt mirasdd y dngulated

el ectrically connecting to the third wiring; and a
Erofoiht it 4S5 g di"¥bosed on the second insulating film

15 i.n the first area.a | ectrically.conpecting to

the i ra® Poer P cr Pl deiid e st TEiclathd B or o,
h ' 15K, j4ey ac ' Ve 1 of the
t egﬁgyﬁ%é%(?%§%HE?&%%?gfn§?%gh%€i%é%gykﬁ%ﬂyiit boar d,

fur zhehiraomei 8§ ngispdsad ti rtheWisklcBgddh 589SEEL DA being

anot her main surface opposite to the nmain surface of
flushewitis dral ipagadldlest watk thetherstecandngarea; a second

insulating filmdisposed in the first and second

ar ed@s SRRPPE EBTelRENY hiel thidigPRisedngn PReasepprd wiring;

LS aLeh, FErIEet 0 BOTILan 2Xtendng (O aus Uougn
the bfﬂ’@@%n& @%cfobﬁsﬁngﬁgagfw nfjiﬁﬁ&a‘a{i %e%ll BehL! gaiabv}{ndary
connecting to e thir ring, a fourthinterlayer

bet #OENIa1d TG RO bihaN sXbRAJARE: S hralgh1 3@ i@ 13¢CeBAnect ing
insulating film disposed near the end portion of 21

to tie tseicohdiiaries; and el ectrically connecting to the

thlradfourth wiring disposed on the second insulating film
in the first area and electrically connecting to the third
interlayer connecting portion.

11. A magnetic disk device according to any one of the
claims "8 to 10, wherein the printed circuit board, further
comprising:

a third wiring disposed on another main surface opposite
to the main surface of the insulating substrate in_the second
area;

a second insulating film disposed in the first and
second areas while covering the third wiring;

a third interlayer connecting portion extending through
the second insulating film, disposed near a boundary between
the first and second areas, and electrically connecting to the
third wiring;

a fourth interlayer connecting portion extending through

the second insulating film, disposed near the end portion of
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wiring; a fourth wiring di sposed on the second
insulating film in the first area and electrically
connecting to the third 5 interlayer connecting
portion; and a term nal dis%%sed at the end portion of
the second area and electrically connecting to the
fourth interlayer connecting portion. 12. A nmagnetic
di Vi a [ 0 [
e S e R e o e e r ot Bonr, (T a8
wir€agprising: a third wiring di sposed on another main
surface opposite to the nmain surface of the
i nsul didurghswhstingt disposdd ceddred semoad, ihSudasiogniilm
. insulating filmdisposed in the first and second
in HPeaSiykt |&repverd wdecheiehlid GPPRRREing th rtdpe third
erlayer co nectin% portion extending through the

intégiﬁﬁﬁri?ﬁﬁﬂ%ﬁ:ﬁﬂﬁiﬂq C8f spBSed near a boundary
bet ueqn ., fihe,f Bﬁébo%‘qt %‘? ?I%%\?me?‘lfcﬁ gaﬁvréﬁ?»gxu ?%ﬁ%é I galdia

connecting to t

arehNi8d | ay&st CONNAGE IRGnREEE hgNt Xt RNt Ng-tiHh riQitQﬁla?E@
second insulating filmand the insulating substrate,

condespise baearori.he end portion of the second area, and
el ectrically connecting to the third wiring; 25 a
fourlh wi A ngoaesposedisoriatiecsasorddiinsutat fpy $n¢ mE the
e first area and electrically connecting to the

Clabf FH1E0 1o (PG 1 B0 RECDT HRE BTt b oo LR BHoT

rimnal disposed at the end portion of the second
coméfﬁghg d electrically connecting to the fourth 30

i nter kayen Gorasgting,Hud i&p%ar%%gepmaénngggfééé: Hdsite

devi ce according™to any one o
to the main surface of the insulating substrate in the second

area;

a second insulating film disposed in the first and
second areas while covering the third wiring;

a third interlayer connecting portion extending through
the second insulating film, disposed near a boundary betweén
the first and second areas, and electrically connecting to the
third wiring;

a fourth interlayer connecting portion extending through
the second insulating film and the insulating substrate,
disposed near the end portion of the second area, and
electrically connecting to the third wiring;

a fourth wiring disposed on the second insulating film
in the first area and electrically connecting to the third
interlayer connecting portion; and

a second terminal disposed at the end portion of the
second area and electrically connecting to the fourth

interlayer connecting portion.
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clains 8 to 12, wherein the printed circuit board,
further conprising: a third wiring di sposed on
anot her main surface opposi 5 to the main surface
of the insulating substrate™in the first area; and a
third interlayer connecting portion extending through
the insulating substrate, disposed near a boundary
bet vieen t e mabhest cands sesontbarLasr ARG, %loeshgl 6RL! ¥£ the
connecting to the 10 first and third wirings. 14. A
clammagneéttc M skvidendice thecprdnngdt oietad thdddrd, Wierreher
the printed circuit board, further conprising: a
compgédnad!l nsul ating fil m di sposed between the insul ating
substrat.e and the third wiring. 15 15. A nethaod for ,
mand dCEdES HgFanEr ARERAPEF rdtti RO WeH d2lRoRPFE_FRgOPPOSite
eparing. an-insulating.substrate includi,ng.a first.,
to Bh R A g P AR BRI RE B0 PRI TR P heay et
areg@hd;ggsecond area corresponding to a printed circuit
board connecting portion 20 which connects to the
print ethigidr cucbrbegsd bothiectiaigrpgiatachi esteMiih§dthrough
di sposed on a nain surface of the insulating
thesubstlating sudst radeondiapeagdf near gy odridesty between the
_insulating filmdisposed in the first and second
firgk eard iRt GVEFSng2bRecl eEsTivp Hngeorpmatdng hg &he
£ f%rst i,nter|ayer. connecting portion extending through
rehedd iy g film di sposed near a boundary

bet vaen { Benbists and secand & easo andgelectiiggl1y,

ponnecti ng e. fir WI ring, or_m n a seco
whe 81 €M1y friGRRRECH rBd i POpLA LA, extSHH NG ompRihkgugh

the first insulating film disposed near an end
por ta @ec?dd ohsthet Segohdrardspoard ekeatencahe yinsulating
connecting to the first
substrate and the third wiring.
15. A method for manufacturing a printed circuit
board, comprising:
preparing an insulating substrate including a first area
corresponding to a printed circuit board body and a second area
corresponding to a printed circuit board connecting portion
which connects to the printed circuit board body;
forming a first wiring disposed on a main surface of the
insulating substrate in the second area;
forming a first insulating film disposed in the first
and second areas while covering the first wiring:;
forming a first interlayer connecting portion extending
through the first insulating film, disposed near a boundary
between the first and second areas, and electrically connecting
to the first wiring:;

forming a second interlayer connecting portion extending

through the first insulating film, disposed near an end portion




10

15

20

25

30

wiring; formng a second wiring disposed on the first
insulating filmin the first area and electrically
connecting to the first %{nerlayer connecti ng
portion; and formng a first term nal disposed at the
end portion of the second area and electrically
connecting to the second interlayer connecting

of PREEOHond Girdd n%h@o@l@emg pgyt@oﬁ@dgxggg,to teh%& st

conprising: 10 formng a W ring osed int
wirsggond area while being flush with and parallel wth
the first wiring; formng a second insulating film
di speswdngnat becged ondrinvg rdimgposfeor vnngha £hisd insulating
interlayer connecting portion extending 15 throu .
filphenfibetfigd §é@énénﬁn§&P§¥F¥@ﬁ¥1Yrﬁ?nﬂﬁQﬁyﬁge&Ongﬁﬁ alrst
dary between the first and second areas, and

lnt%Fﬁ%¥??(ﬁﬂﬂ%f Eﬁ&ﬁn@8€Fﬁ8“toa? e third wiring; and
f .
For i g FQUELD Y £L06: £1 PRASEAQR Lpe RECONY grion of

I nsulatin area an ectrlca

the COOBESE I ¥ba 20t @ 1bBeri BAI Oy i AbBid@yiely QQﬁ%%%tb€&ond
portion. 17. A method according to clainms 15 or 16,

intéunlayer caomptisgngortoeoning a third wiring di sposed
on another main surface opposite to the main surface
of tife i nBunethaty andesriageto nctdien 125 Surbher ap@eprising:
forn1n%%a second insulating filmdisposed in the first

and TOBESRE 8r BRI B R ESRGECh Dt RhP dSAFPRAgaTea while
beln rf‘iu %« h”%d 5?ﬁ5§¥frwft”r£%$t 'f‘}t%s‘%%}l:r%g;

t'en roug e secon |nsuI I ng

di S%%qnaegrs@c&w%aqaﬁ% %%ealggsséaréﬁ @5@' second

second aréas, and electrically connecting 24

wirifdgsrd wring;

forming a third interlayer connecting portion extending
through the-first and second insulating films, disposed near a
boundary between the first and second areas, and electrically
connecting to the third wiring; and

forming a fourth wiring disposed on the second
insulating film in the first area and electrically connecting
to the third interlayer connecting portion.

17. A method according to claims 15 or 16, further
comprising:

forming a third wiring disposed on another main surface
oppecsite to the main surface of the insulating substrate in the
second area;

forming a second insulating film disposed in the first
and second areas while covering the third wiring;

forming a third interlayer connecting portion extending
through the second insulating film, disposed near a boundary

between the first and second areas, and electrically connecting
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formng a fourth interlayer connecting portion
extending through the second insulating film
di sposed near the end port%ﬂn of the second area, and
el ectrically connecting to e 5 third wring;
formng a fourth wiring di sposed on the second
insulating filmin the first area and electrically
to €RANESE NGy itihd;he third interlayer connecting
portion; and formng a term nal disposed at the end
por ticamigl th€outbhsesondl araa cantheeteabr peatiyn extending
connecting to the fourth interlayer connecting
thrpegh idre skg:ondl neishiddtavgofdlimg dismrgedmeagf thekeend
clainms_15 to 17, further conprising: formng a third
POL{d P} rfyf il F&&P6h 2&R8t haPd nadt stk FRlcly crsngssospt ko the
thitg the. main surface of the insulating substrate in the
§Bc6hy-Hea; form ng a second insulating fil mdisposed
in teherfhESh f?ﬂgtﬁ%ﬂ%gﬁfcﬁ JMU BLCRUET LGS e
third wrirng; formng a third interlayer connecting
insPDAti) EXEHEeRd rte 20rbkhrorgh ihe SR dangyl abhA8cting
film disposed near a boundary between the first and
to shkeoridal dagerdageel echnectalhy mormnect;i mopd t o t he
third wiring; formng a fourth interlayer connecting
por fesHiegt enbepeinahrdiafesete agegbadenfspbatieny 95 Ithe
and the insul ating.25 substrate,, disposed near the end
seofit (AT Gk RLCSEERALLY s S S frealpyreh
- [ { : ' iring; formng a fourth
int&PNNRGH é!&ne%tgﬁgnh%wow 9 9

WT1°ng di spose € second insulating filmin the

firsg aref aoehed esdddLaldy te0BAGCHHBIor! fnd NEIAML A5 to
interlayer connecting portion; and 30 formng a second

17, tRmihal «dippasedgat the end portion of 25 the second
area and electrically connecting to the fourth
forming a third wiring disposed on another main surface
opposite to the main surface of the insulating substrate in the
second area;

forming a second insulating film dispesed in the first

“and second areas while covering the third wiring;

forming a third interlayer connecting portion extending
through the second insulating film, disposed near a boundary
between the first and second areas, and electrically connecting
to the third wiring:;

forming a fourth interlayer connecting portion extending
through the second insulating film and the insulating
substrate, disposed near the end portion of the second area,
and electrically connecting to the third wiring;

forming a fourth wiring disposed on the second
insulating film in the first area and electrically connecting
to the third interlayer connecting portion; and

forming a second terminal disposed at the end portion of
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i nterlayer connecting portion. 19. A method accordi ng
to any one of the clains 15 to 18, further
conprising: 5 formng a thi Wi ring di sposed on

anot her main surface opposTte to the main surface of
the insulating substrate in the first area; and
formng a third interlayer connecting portion

theX¥LeBdhNGred @M@le@%@ik@i?ﬂ%a%ﬂﬂeéﬁ'ﬂ% raf &ndisspesad

near a boundary 10 between the first and second areas,
intaplagéectonwadd phL@pprecbhng to the first and third

MArHEgS. A method according to any one of the claims 15 to
18, further comprising:
forming a third wiring disposed on another main surface
opposite to the main surface of the insulating substrate in the
first area; and
forming a third interlayer connecting portion extending
through the insulating substrate, disposed near a boundary

between the first and second areas, and electrically connecting

to the first and third wirings.




