W RED Cl RCUI T BOARD BACKGROUND OF THE | NVENTION Field of the Invention 5
The present invention relates to a wired circuit board to connect with a
suspensi on board with circuit equi pped with a magnetic head of a hard disk
drive. Description of the Prior Art In the hard disk drive, the suspension
board with circuit equipped 10 with the nmagnetic head has read |ines and
wite lines for transmtting read signals and wite signals to the
magneti ¢ head. The read lines and the wite lines are connected to

term nal portions of the wr ' ' i pped with an el ectronic
devi ce such as a preanplifi emb#eﬁgggg{ﬁgﬁgﬁgl s fromthe read |Iines and
the wite signals fromthe wite lines are 15 anplified by the electronic
device such as the preanplifier IC placed on the wred circuit board and
then transmtted fromt ' ' |t board to a control circuit board
for controlling the mgﬁm{}ﬂ%@“ﬁ/tgﬁ\mm?}émw(%ﬁ h i mprovenent in
recent years to fine pitch wring and to high frequency signal, it is

i ncr easi ndfigldetthe havertdesary 20 to control characteristic inpedances at
connection points between the read lines and wite Iines of the suspension
board Hi th ci rkhe presedt ilreertiomrelaltes fwoa twived cirtuithsavrdriectoninectiivitiboar d
connected thereto. If there is inconsistency in characteristic inpedance at
t he connegt swspengitimbéard witls Bir&ﬁit%qlﬁgf)b@ iveiflg Ya Bfagine@icSh & bf W harde
reduced. Particularly, 25 the signal before input to the preanplifier IC
(the signgispafeee anplified) 1 is so weak that it is easily affected by
the characteristic inpedance at the

Description of the Prior Art

In the hard disk drive, the suspension board with circuit equipped
10 with the magnetic head has read lines and write lines for transmitting
read signals and write signals to the magnetic head. The read lines and
the write lines are connected to terminal portions of the wired circuit board
equipped with an electronic device such as a preamplifier IC. The read
signals from the read lines and the write signals from the write lines are
15 amplified by the electronic device such as the preamplifier IC placed on the
wired circuit board and then transmitted from the wired circuit board to a
control circuit board for controlling the magnetic head.
Meanwhile, along with improvement in recent years to fine pitch
wiring and to high frequency signal, it is increasingly becoming necessary
20  to control characteristic impedances at connection points between the read
lines and write lines of the suspension board with circuit and the terminal
portions of the wired circuit board connected thereto.
If there 1s inconsistency in characteristic impedance at the connection
points, transmission efficiency of the signal will be reduced. Particularly,

25  the signal before input to the preamplifier IC (the signal before amplified)




connection points, so that the transm ssion efficiency of the signal is
reduced easily. For exanple, U S. Patent No. 5,712,749 proposes inprovenent
of this suspension board with circuit, according to which an opening is
formed in the stainless board at a | ocation under the wires, to optim ze
the capacitance of the signal, so as to control the characteristic

| npedance. This proposed construction can control the characteristic

i npedance of the suspension board with circuit itself, but it cannot

control thg hO0yeRtRGE B isSEddly fsﬁg&@;t&t cﬁmcg%iggtg&glm{lpgdm&% tRet ween

the read wre and wite wre“o pensi on circurt and the

Accor of ngl JRapREDE Roiptasdi B Bl iidwRSich SPERERREST AR RiParkiny o

t he connecti,on points remains unavoi dable. 15 The term nal portions, in
parti cul arr,e‘i\%?(gﬁa % in the formof connection pads, are usually forned
to be larger in wdth than the wires. Due to this, the capacitance is

i ncreased at tier exampleall.SoPaterHsNosd THRa149 proposemimpreenentcof; thigdance
is rendered discrete thereat, to cause reflection of the signal. Thus, it
i s i ncheaswspeysibedwardgvithparauwtit according@ toowhichl an epening i femeat i

| npedance at the connection points. SUMVARY OF THE INVENTION It is the

obj ect of theestaintodsi boatd at oxi hheationi nadeei thoali wireeartd obéiimizeagheont r ol
characteristic inpedance at connection points between the read wre and

Wite wrgaphcidasesofihe sign A abhsWolddntiol ¢hé thartktéstit Napedfn@or tions of
the wired circuit board connected thereto with a sinple 2 structure, to
i nprove si gnalTHi53RYFosed LBnSirhiGoERGN Editrdll fife PhALR &S 9mPedance
of the suspension board with circuit itself, but it cannot control the
10 characteristic impedances at the connection points between the read wire
and write wire of the suspension board with circuit and the terminal
portions of the wired circuit board connected thereto. Accordingly, the
problem of the reduction in transmission efficiency at the connection peints
remains unavoidable.
15 The terminal portions, in particular, which are in the form of
connection pads, are usually formed to be larger in width than the wires.
Due to this, the capacitance is increased at the terminal portions, so that
the characteristic impedance is rendered discrete thereat, to cause
reflection of the signal. Thus, it is increasingly becoming important to
20 control the characteristic impedance at the connection points.
SUMMARY OF THE INVENTION
It is the object of the invention to provide a wired circuit board that

can control characteristic impedance at connection points between the read

wire and write wire of a suspension board with circuit and terminal

25 portions of the wired circuit board connected thereto with a simple




for high frequency signal. The present invention provides a novel wred
circuit board to connect wth a suspension board with circuit having a
read wire and a wite wire, 5 the wired circuit board conprising an
insulating layer, a first termnal portion to connect with the read wire
and a second termnal portion to connect wwth the wite wire on one
surface of the insulating layer, and a ground |ayer forned on the other
surface of the insulating layer, the ground | ayer having an opening fornmed
at a porti

‘. . : : ¢ . e
portion ar? tcﬁgﬁéggén \fts {éé %&?ﬁ’ﬂ qﬁ%??%gﬁmlﬁbﬁﬁé%(&r%g%% %{ut?{) ‘t%%{r%&gf t he

present i (\)/egtio e the gr.oung | ayer may conprise a stiffener board and a
conductiv CALEPHoRE et ween  the insul ati ng layer and the stiffener

board, and therﬁigeni ng nra%eﬂlbe for mad i n tg’i conductive board. 15

Al ternativel y, /R PFESENHARERPROT PTOVIAB3 2 RPVSY Wik SHEURROATRIORADERCE { he
ground |l ayer may conprise a stiffener board, and the opening may be forned
in the stiwitleRepuspension pard withseirciaitihaving a readwwiredand racwiritebwived of t he
present invention can allow reduction in capacitance at the connection

poi nt sb betheewiredecir@dt rlwadtdwionepeisthguvant msulagngflaybe auSpstniErarinhbar d
with circuit and the first and second term nal portions of the present

i nvent i on pestiog cloecbrinet avith the reahtwiek Mk acbédond! Ssrnsinial porkiR@abse.
Hence, the wired circuit board of the present invention can achieve

| npr ovenegnhfetSwithathd GRNEMER G okl IuifSRCYr IR idfifaBigPRRREOBngORTd 25
with circuit having the read wire and the wite wire and thé wred circuit
3 pattern phyAdaet SrmblChh HROBReP sulfite PHE TR link AR & Qye LV t he
ground layer having an opening formed at a portion thereof overlapping
10 with either of the first terminal portion and the second terminal portion.
In the wired circuit board of the present invention, the ground layer
may comprise a stiffener board and a conductive board interposed between
the insulating layer and the stiffener board, and the opening may be
formed in the conductive board.
15 Alternatively, in the wired circuit board of the present invention, the
ground layer may comprise a stiffener board, and the opening may be
formed in the stiffener board.
This construction of the wired circuit board of the present invention
can allow reduction in capacitance at the connection points between the
20 read wire and write wire of the suspension board with circuit and the first
and second terminal portions of the present invention connected thereto, to
control the characteristic impedance.

Hence, the wired circuit board of the present invention can achieve

improvement in signal transmission efficiency for the suspension board

25  with circuit having the read wire and the write wire and the wired circuit




wirings are formed with fine pitch or even high-frequency signal is
transmtted. BRI EF DESCRI PTION OF THE DRAWNGS 5 In the drawings: FIG |
is a sectional view taken along a longitudinal direction of an enbodi nent
of a wired circuit board of the present invention (having a ground |ayer
conprising a stiffener board and a conductive plate); FIG 2 is a sectional
view taken along a direction orthogonal to the 10 |ongitudinal direction
of the wired circuit board shown in FIG 1 at a connection term nal

portion t S ensl S FIG 3 erspecti ve view of
a princi pgfé g‘%‘t of t?1te hga {;v%ne re culé)%?fagd %‘d?’% REESGAL | 15“’&?%9“1 exen tﬁée
connection term naI orti of on , the sus n board sid 15 FIG
4 is a sectiBil & eﬁa%@i E ;ﬁ"&et Ritcho Y eYRR ﬂasﬁzﬁ?wn% S&ﬁnfﬁaiﬁ)t her
enbodi nent of the wired circuit board of the present invention (having a
gr ound Iai@n%\‘ltggtlffener board); FIG 5 is a sectional view taken al ong
a direction orthogonal to the longitudinal direction of the wired circuit
board shown in FIG BRIEEDESCEIFAION OF THEDPRAWIENGSN t hereof on a
suspensi on board side; and FIG 6 is a perspective view of a principal part

of thesw red dnrtheidrawingsd shown in FIG 4 at the connection termnal
portion thereof on the suspension board side. DETAI LED DESCRI PTI ON OF THE

PREFERRED ENBEGVENIsSa se2tibh S vﬂew $aRer® @.ﬁsﬂg) a%ngit%ﬁ;ﬁka&}e@dé dfan

| ongi tudinal direction of a 4 relay flexibl'e wirirng circuit board as an
embodi Mentey{foddm@ht & &'Witkd tcircuit board of the present invention (having a

ground layer comprising a stiffener board and a conductive plate);

FIG. 2 is a sectional view taken along a direction orthogonal to the

10 longitudinal direction of the wired circuit board shown in FIG. 1 at a
connection terminal portion thereof on a suspension board side;

FIG. 3 is a perspective view of a principal part of the wired circuit
board shown in FIG. 1 at the connection terminal portion thereof on the
suspension board side;

15 FIG. 4 is a sectional view taken along the longitudinal direction of
another embodiment of the wired circuit board of the present invention
(having a ground layer of a stiffener board);

FIG. 5 is a sectional view taken along a direction orthogonal to the
longitudinal direction of the wired circuit board shown in FIG. 4 at a

20  connection terminal portion thereof on a suspension board side; and

FIG. 6 is a perspective view of a principal part of the wired circuit
board shown i FIG. 4 at the connection terminal portion thereof on the
suspension board side.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 FIG. 1 is a sectional view taken along a longitudinal direction of a




board of the present invention. FIG 2 is a sectional view taken along a
direction orthogonal to the longitudinal direction of the relay flexible
wiring circuit board at a connection term nal portion thereof on a 5
suspensi on board side. FIG 3 is a perspective view of a principal part of
t he suspensi on-board-si de connection termnal portion. In FIG 1, a relay
flexible wiring circuit board 1 is a flexible wwred circuit board used for
connecting between a long-tail type suspension board wth circuit 3

equi pped w Erfmg eLk e h di ¢ i . 004t ol
circuit b\cl)}aae?ét}’gl ori(l“c%:)vlrlllth1 I@?Cr}étt ogil(riragéncegtnl gﬁ#é)g%&lgﬁt ?’Eg“%‘?&%gtﬁg 1('é:ad 21s
arranged at__a,front end rtion.of ;‘Eﬁ} uspensiona?oard whth circuit 3 and
is supporﬁ’é’&rgbogst eap)fea‘iﬁﬁgll?lv?br}?%i ‘ngdﬁ& seftinal yaew hakeh) AlgPent a

m nute disj.ance therefromso that. a right  flying state of the_nmagnetic
head 2 carfi‘B%’tH’é‘I d)raly%ﬁ%g' tont ?r]PF‘SW“%Sn@]eMF@H P ‘Eﬁerﬂﬁﬁuﬂé ®

bet ween the magnetic head 2 and the magnetic disk. The suspension board
with circuviiss corgtit sbeard fated oanestian bexmihal Spextipm thereof cimr cai t
pattern 7 conprising read wires 6R (FIG 2) and wite wres 6W(FIG 2).
The fl &xi suspemsiah headdide.anBIGha iviar perspiective vie0 of at pncipal graet fobr ned to

be integral with each other. To be nore specific, an insulating base |ayer

8 of pol yithedaspénséiba-Hdard-side torindtiodnterfgnakpdtionpoard 5 of a stainl ess
foil or the like, and the wired circuit pattern 7 of a copper foil or the

|ike (which cORpPFIGEY, ldfelag BeitbIee%ifRgOA I HoGrdV I 85 a AWIBIESRTe@PAr t
fromeach other at a predeterm ned di stance and 25 arranged in parall el

o2 Lo 0 e S oI St
with circuit 3 equipped with a magnetic head 2 of a hard disk drive and a
10  control circuit board 4 for controlling the magnetic head 2.

The magnetic head 2 is arranged at a front end portion of the
suspension board with circuit 3 and is supported above a rapidly spinning
magnet disk (not shown) with a minute distance therefrom so that a right
flying state of the magnetic head 2 can be held against an airflow

15 generated in the minute gap between the magnetic head 2 and the
magnetic disk.

The suspension board with circuit 3 comprises a flexible metal board
5 and a wired circuit pattern 7 comprising read wires 6R (FIG. 2) and write
wires 6W (FIG. 2). The flexible metal board 5 and the wired circuit

20 pattern 7 are formed to be integral with each other. To be more specific,
an insulating base layer 8 of polyimide or the like is formed on the metal
board 5 of a stainless foil or the like, and the wired circuit pattern 7 of a
copper foil or the like (which comprises the read wires 6R and write wires

6W spaced apart from each other at a predetermined distance and

25 arranged in parallel along the longitudinal direction of the suspension




the wired circuit pattern 7 is covered with an insulating cover |ayer 9.
The suspension board with circuit 3 has, at a front end portion thereof, a
connection termnal portion 10 | ocated on the magnet head side 5
(hereinafter it is referred to as "the nagnet-head-si de connection term nal
portion 10") to connect the suspension board with circuit 3 with the
magneti ¢ head 2. The nagnet - head-si de connection termnal portion 10 is
formed by opening the insulating cover |ayer 9 to expose the read wires 6R

and witey\W\ -her.ef I. i nnegted tg this 10
magnet - heg}%&?}ﬁ&%ﬁ%@ﬁ%ﬁ%@ﬁgﬁgﬁg gglr! tllf%lrl\hl‘:"g'%g-l B?&f E%V%xgbsgarﬁbegd W res
6R and write Wr(?s. 6V\{¥ tf&ougﬁ.a conn(ict.' on pad I"} . Also, lt he suspensi on
board wi t fingse Firgultpabicrn’ L is eavered Witk niBsulating eder laveidnect | on
termnal portign 12 located on the wired circuit board side (hereinafter
it is referredhi® syspensanyboardl ovith (sircwbat chas. det B feamnendi partian ni nal
portion 12") to connect the suspension board with circuit 3 with a
connect i othernofj agbnpecti¢m hermingl portiehald Idcatédbe thiermagnethesdisiddoard 1
| ocat ed on the suspension board side (hereinafter it is referred to as

"t he sBspdhereinaftepitissieferredrntoest fthe magnenhkadeidd edhrettion feAiinahed
next- The wi red-drcuit-board-side connection termnal portion 20 12 is
formed by pRpaBANYODNEo | dbnimedt ithe BasfedsteboardNdifh &ifRiRl3 Reighdime to
expose the read wires 6R and wite wres 6Wtherefrom The suspension

- boar d- si ghe, SARNERLAPD. t THY rﬁﬁﬁn@@ﬁ&é%i(ﬂelcc(rﬂfecﬁ;oﬁ?tbr&?ﬁﬂ ﬁﬁjtiémpf’é {4 ons 13

and second termnal portions 1 mentioned later) is connecte to this

wired-cireuit- rd- sk B ' ' (.ar. 4t exposed
read wir e(sf é%egﬁg_o\(kreﬂlg?\g\? Grg)es @ %Bgﬁ%g%&%lrsggf%%#&%&%ef% ag ‘%ﬁg(s)ﬁn%ect or 15
of the rela%;& \fvlrletélvtrlllrgs BW 'thSreftdni " h%onaaggnéﬁg%%%hoi“%d connected to this

10 magnet-head-side connection terminal portion 10 (or the exposed read

wires 6R and write wires 6W) through a connection pad 30.

Also, the suspension board with circuit 3 has, at a rear end portion
thereof, a connection terminal portion 12 located on the wired circuit board
side (hereinafter it is referred to as “the wired-circuit-board-side

15 connection terminal portion 12") to connect the suspension board with
circuit 3 with a connection terminal portion 11 of a relay flexible wiring
circuit board 1 located on the suspension board side (hereinafter it is
referred to as “the suspension-board-side connection terminal portion 11")
mentioned next. The wired-circuit-board-side connection terminal portion

20 12 is formed by opening the insulating base layer 8 and the metal board 5
to expose the read wires 6R and write wires 6W therefrom. The
suspension-board-side connection terminal portion 11 (or first terminal
portions 13 and second terminal portions 14, mentioned later) is connected
to this wired-circuit-board-side connection terminal portion 12 (or the

25  exposed read wires 6R and write wires 6W) through a solder bump 26.




next is connected to the control circuit board 4. The relay flexible wring
circuit board 1 has, at a lengthwise front end portion thereof, the
suspensi on- boar d-si de connection termnal portion 5 11 and a ground | ayer
17. 1t also has, at a |lengthw se rear end portion thereof, a term nal
portion 22 on the connector side (hereinafter it is referred to as "the
connector-side termnal portion 22") to which the connector 15 is
connected. Further, it has, at a lengthwi se internediate portion thereof,

a termnal porAicendeoP 5t SEHY RGP fdxiBle «&%%g?mglgc %aﬁﬂﬁéﬁﬁﬁné& s

referred to as "the ICside termnal portion a preanplifier

IC 16 is sgg ec-{%{fj(t:n% Q#@goﬂ&axégélﬁg%gfg‘ circuit board | has a basic

structure a con ayer ormed in the formof a

predeterm ned i red ci RCui attern o n i,nsul ati ng hase |l ayer_ 18 and

al so the condtﬁfeofre aé’yé?’“%’i)ei %C’Eﬁk}grﬁ%‘\f& i#‘%ﬁ’n qtn%BFBST}h‘ﬁ%/SE 8pt| ayer
20. To be re specific, ;tﬁge wired circuit pattern of the conductor |ayer
19 has aegﬁw%%ﬂwe % §h§ snapensionbeapd mideconnestion termipal partian gnal s
from the suspension board with circuit 3 to the control circuit board 4
and a 5pl Jlatndya groynddayen 17.e It also lpasyHtoa lengthovise ieay emd pertsomnal s
fromthe 20 control circuit board 4 to the wite Wres 6Wof the suspension

board wi t thexsofcai te3ninad pitium 22 bhGhe .colihectveasidbi heseitibIferaitd ig he
wite [ines 21W are spaced apart fromeach other at a predeterm ned

di stance asférréd rtangedihe parigédtér-sidd tO&maldl phRidedD") REWHER e wite

lines 21Ware spaced apart fromeach other at a predetermned di stance and
arranged ichngectBRN3 1sClondeRBREC (FWdhyr, #tM& AT a 10 ShwibD iR tdtn &llatd r Ui t

pattern is in the 7 formof a four line pattern conprising two read |ines
21R and tWQritbh( Bhereof, a terminal portion 23 on the preamplifier IC side
10  (hereinafter it is referred to as “the IC-side terminal portion 23") to which
a preamplifier IC 16 is connected.

The relay flexible wiring circuit board 1 has a basic structure that a
conductor layer 19 is formed in the form of a predetermined wired circuit
pattern on an insulating base layer 18 and also the conductor layer 19 is

15 covered with an insulating cover layer 20.

To be more specific, the wired circuit pattern of the conductor layer 19
has a plurality of (two) read lines 21R for transmitting read signals from
the suspension board with circuit 3 to the control circuit board 4 and a
plurality of (two) write lines 21W for transmitting write signals from the

20  control circuit board 4 to the write wires 6W of the suspension board with
circuit 3, as shown in FIG. 3. The read lines 21R and the write lines 21W
are spaced apart from each other at a predetermined distance and

arranged in parallel. Also, all the read lines 21R and write lines 21W are

spaced apart from each other at a predetermined distance and arranged in

25 parallel, respectively. In other words, this wired circuit pattern is in the




lines 21Wwhi ch are spaced apart from each other at a predeterm ned

di stance (e.g. 10-200[err]m or preferably 25-100[err]m and arranged in
parallel. 5 The suspension -board-side connection termnal portion 11 is
formed at the front end portion of the relay flexible wiring circuit board
| by opening the insulating cover |ayer 20 to expose the read |ines 21R
and wite lines 21Wtherefrom as shown in FIG 1. Exposed portions of the
read lines 21R and wite lines 21Wfromthe openings of the insulating 10

| : ! ! g
cover | ay@srigbfSEyer Fhet PEetbid ShmipHdthpawoPeddd ﬁp%%_lﬁzm%ﬁ g\_eo ﬁ@@{

term nal portions 14, respectively, as shown in F I rst
term nal i and ' orf.Qn 4 in the, form of
connect i oﬁﬁ%gdggﬁ(d %g}lgﬂf%lﬁegg%&?egp%g#tgrﬂgggg a‘%ar?ﬁwgme% ?thénp ? %(getfa@gb&ﬂ nes

21R and t witelin respectiyvely. e | dex bumpps 26 are. 15

f ormed on ?f@nf:?r(serg‘aﬁa i@yﬂﬂ’ t‘ﬁrﬁ’ir a%]@fr H‘;’b ﬁ"sms 12ndeprapged Wres R
and the wite wres 6Wof the wired-circuit-board side connection term nal
portion 1?36?H¥3\fhe suspensi on board with circuit 3 are connected to the
first termnal portion 13 and the second termnal portion 14,

respechi vel y, Ehe suspenshen-bonritrsideueqrnezsionatermanal poxtiomddvis famethe
ground layer 17 is arranged to oppose to the suspension-board-side

connect i omattthrenfrealt @od tportiohlof che tredays ifhiedlppwitihg citauit hwasdde byhere t he
first termnal portions 13 and the second termnal portions 14 are forned

on the ingpkainghgh®dnsul cdver hiye¥Z0Vio Rdxpode thei fead Hued 41 emndl7
conprises a stiffener board 24 and a conductive 25 board 25 interposed

ibﬁt ween ﬁt£§§§§t21w thesdroRY 85 shovwal th HT S1.1 TELHRedSiRd dthés shown
read lines 21R and write lines 21W from the openings of the insulating
10 cover layer 20 serve as the first terminal portions 13 and the second
terminal portions 14, respectively, as shown in FIGS. 2 and 3. The first
terminal portions 13 and the second terminal portions 14 are in the form of
connection pad and are formed to be larger in width than the read lines
21R and the write lines 21W, respectively. The solder bumps 26 are
15 formed on the first and second terminal portions 13, 14,
The read wires 6R and the write wires 6W of the wired-circuit-board
side connection terminal portion 12 of the suspension board with circuit 3
are connected to the first terminal portion 13 and the second terminal
portion 14, respectively, through the solder bumps 26, as mentioned above.
20 The ground layer 17 1is arranged to oppose to the
suspension-board-side connection terminal portion 11, on the side opposite
to the side where the first terminal portions 13 and the second terminal

portions 14 are formed on the insulating base layer 18, as shown FIG.2.

This ground layer 17 comprises a stiffener board 24 and a conductive

25  board 25 interposed between the insulating base layer 18 and the stiffener




The conductive board 25 has a generally rectangular plate-like form and
has a generally rectangul ar opening 27 forned at a portion thereof
corresponding to either of the first termnal portion 13 and the second 5
termnal portion 14 (at the portion thereof corresponding to the wite line
21Wside in FIGS. 2 and 3). The conductive board 25 is |lamnated on the

I nsul ating base |l ayer 18 via an adhesive layer, if necessary (In FIGS 2
and 3, the conductive board 25 is lam nated directly on the insul ating

base | ay%roahﬁ ﬂyaggﬁo eggl;)glcgr%g@ éﬁlﬁ | ater). The conductive board 25 is

10 el ectricall'y ‘¢connec fTener board 24, though not shown. The
stiffener boargd 24 has .a gener rect angul.ar plate-|ike, for nd is
Sdhesivel y borthd coRtverivE B enhaneeaesally rhuBngniar Bt b i | ng
base | ayer 18 exposed fromthe opening 27) via an adhesive _|ayer, if
necessar y qdhhps @ genepally zectapgulan ppemag Bodprmed atsazppwtion, hgresf ponded
to the conductive board 25 via an adhesive |ayer 28 by the nethod

ment i oned chxrtespyndifige te eithert off the dirst deminmad] portioroni P 2anids themseeandit t he
rear end portion of the relay flexible wiring circuit board 1 by opening

the i Bsultathigalcportion by éat B0 portéomp thereofieorrespon dingsto2(li? amiteviind e | i nes
2 1IW20 therefrom as shown in FIG 1. The connector 15 for connecting the

connect or 23Weid&€inFIaS. 204dd 81 2Phé @ohAGctsRNboSd 25 1§ VarhibARAhif ths
connected to the exposed portions of the read lines 2 1R and wite lines 2

LWvia 2 SANMGHHOPRAyE: 18 yih 36 adiRN oGS LREMARY (APIIGEN 2% °

formed at the I nternedi 25 portion of Wring circuit

g?g;gplli P%ééﬂﬂ‘ﬁgéllgiﬁac?ﬁaegpig{r}gft’ E\%It iissgpaxﬁﬁx"a%d | B¥&l0y7 In! thPiRGRatNE base
layer 18 by the method mentioned later). The conductive board 25 is
10 electrically connected to the stiffener board 24, though not shown.

The stiffener board 24 has a generally rectangular plate-like form
and is adhesively bonded to the conductive board 25 (including the
insulating base layer 18 exposed from the opening 27) via an adhesive
layer, if necessary (In FIGS. 2 and 3, the stiffener board 24 is adhesively

15 bonded to the conductive board 25 via an adhesive layer 28 by the method
mentioned later).

The connector-side terminal portion 22 is formed at the rear end
portion of the relay flexible wiring circuit board 1 by opening the
insulating cover layer 20 to expose the read lines 21R and write lines 21W

20 therefrom, as shown in FIG. 1. The connector 15 for connecting the
connector-side terminal portion 22 to the control circuit board 4 1s
connected to the exposed portions of the read hines 21R and write lines

21W via a connection pad 31.

Also, the IC-side terminal portion 23 is formed at the intermediate

25 portion of the relay flexible wiring circuit board 1 by opening the




internedi ate portion of the read lines 21R and wite lines 21W The
preanplifier IC 16 is connected to the I1Cside termnal portion 23 via a
connection pad 32. 5 A brief description on the nmethod for producing this
relay flexible wring circuit board 1 is given here. Any insulating
material commonly used as the insulating material of the wired circuit
board may be used for the insulating base |ayer 18 and the insulating
cover layer 20. For exanple, synthetic resin, such as 10 polyi m de,

pol yet her iRkaldthfy cHRIYRFER205t0 DRRS, tRROpYEIIYIABE IECIERR D ¥eibthwi gsi n,

pol yet hyl ene napht hal ate’resin, and pol yvinyl chloride resin, tan

cited. Pol.yin . N i:s P : ' -at i b I 18
sual iy haStuiiaRs derkibnPOEHRE ool HREE 2030 Sl Uil Migs 25, SHEL
The insul atin er er 20 usuall as t hi ckness.in the nge of 15
5-100[ err ]%ea&piﬁ/egfle(l; P @@Eﬁcg‘?# ]'%1t Rn{ﬁ'@kfrf'd r?ﬁ’tré‘xopaig c"g?m%nl y
used as the conductive material of the wired circuit board may be used for

the condufPBPestiQRPadd2.For  exanple, nmetal, such as copper, nickel, gold,
solder, or alloys thereof may be used for the conductor |ayer 19. Copper

i s prePerabl y Adwiel deserigion eauthe methpdrforopxeduging this relayhflexibdess in
the range of 5-50[err]m or preferably 8-35 err]m The conductive board 25

i s fornmed wiringetiatuit bohrd dusigiven hefeoi | of copper, nickel, gold, solder,
or alloy thereof. The conductive board 25 wusually has a thickness in the

range of 3-50[My imsulating abesedll gondm3hfyeasddras 2he Theukitidd angeriRDafd 24 is
formed of netal foil, such as a foil of 10 al um num copper, or stainless
steel . Thehstwirb&tFcu®BoSr R maip¥alutdRE the insulating base layer 18 and
the insulating cover layer 20. For example, synthetic resin, such as
10 polyimide, polyether nitrile, polyether sulfone, polyethylene terephthalate
resin, polyethylene naphthalate resin, and polyvinyl chloride resin, can be
cited. Polyimide resin is preferably used. The insulating base layer 18
usually has a thickness in the range of 5-100 &#m, or preferably 8-50 «m.
The insulating cover layer 20 usually has a thickness in the range of
15 5-100ttm, or preferably 8-50 «#m.
Any conductive material commonly used as the conductive material of
the wired circuit board may be used for the conductor layer 19. For
example, metal, such as copper, nickel, gold, solder, or alloys thereof may
be used for the conductor layer 19. Copper is preferably used. The
20 conductor layer 19 usually has a thickness in the range of 5-50 u4m, or
preferably 8-35 44m.
The conductive board 25 is formed of metal foil, such as a foil of
copper, nickel, gold, solder, or alloy thereof. The conductive board 25

usually has a thickness in the range of 3-50 &m, or preferably 8-35 um.

25 The stiffener board 24 is formed of metal foil, such as a foil of
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t hi ckness in the range of 15-300[err]m or preferably 50-150[err]m The
relay flexible wiring circuit board 1 is fornmed in the following manner.
First, the insulating material is forned into a dry filmand the 5 |ike by
a known nethod, to formthe insulating base |ayer 18. Then, the conductor

| ayer 19 is formed in the formof the above nentioned wired circuit
pattern on the insulating base |ayer 18 by a known patterning process,
such as an additive process a sem -additive process, or a subtractive

process. gk, 2hhe TH'Eaintled Gebhe i BALacH Woddd ) Qiphlig iR d ke 1

| am nat ed on éon a er rocess

I nsul atin ver I nation_ o ng base | ayer 18,
the conduﬂbb&ﬁeaw"%ra%%*)f E%P’%Wéfﬂ“aﬂ% Sl 40 354’% Tay be Totmed by
a proper meth i hey, are adhesi vel ded

appl i cation o?ﬂ'éfdﬁg];'ﬁy @ {"g’? SVIENE EERitHRogn tl,lllétii%ﬁ@e ﬁ%f@ﬁo‘ﬂaﬂ%nd t he
conductor |layer 19 and/or between the conductor_ |ayer 19 and the

i nsul at i ngnadwer: By the inswlatineneratedal s fomeedinto aslrytfilom andcthers

polyamic acid resin is applied to the conductor |ayer 19 of a netal foil
t o forin alike by ankinewemetheel] tadormdivecohsubating basbdayersili8.at Thgnptse | ayer
18 directly on the conductor layer 20 19, first. Then, the conductor | ayer

19 is forgeaductos aher g adferniadiih theafdraf bf rbet dbRed nedinidhday wiked
subtractive process. Thereafter, nononeric solution such as polyamc acid

resin is apRhitegatierhhén 'th%uirﬁ&ﬂé\SingW 1peer 188y rﬁcﬂ(ﬂ@h@ﬂﬁtahﬁerﬁ fifluct or

layer 19 to forma filmand then dried and curedto formthe insulating

cover Iay%g.o,%g dl%ﬁgt lrééé)cﬁ}ly %? c&gg&ggor a | QNS &&gv\ghsﬂo&%g cghdpctive

board 25 is e I nsulating as two-| ayer
substrate s&ﬂt&%ﬁ%&a %Bgesfsor FI%% 1R¥uﬁlﬁng material in the form of dry film or the

10  like is laminated on the conductor layer 19 by a known process, to form the
insulating cover layer 20.

The lamination of the insulating base layer 18, the conductor layer 19
and the insulating cover layer 20 may be formed by a proper method. For
example, they are adhesively bonded by the application of adhesive to

15 between the insulating base layer 18 and the conductor layer 19 and/or
between the conductor layer 19 and the insulating cover layer 20.
Alternatively, monomeric solution such as polyamic acid resin is applied to
the conductor layer 19 of a metal foil to form a film and then dried and
cured to form the insulating base layer 18 directly on the conductor layer

20 19, first. Then, the conductor layer 19 is formed into the wired circuit
patterﬁ mentioned above by the subtractive process. Thereafter,
monomeric solution such as polyamic acid resin is applied to the insulating
base layer 18 including the conductor layer 19 to form a film and then
dried and cured to form the insulating cover layer 20 directly on the

25 conductor layer 19. When the conductive board 25 is formed directly on

11




metal foil such as a copper foil being |amnated directly on each side of
the insulating base layer 18 of a polyimde filmor alike film my be
used. In this case, the netal foil on one side of the insulating base

| ayer 18 is 5 formed in the formof the conductor |ayer 19 having the wred
circuit pattern nentioned above by the subtractive process. Thereafter,
the nononeric solution such as polyamc acid resin is applied to the

i nsul ating base layer 18 including the conductor layer 19 to forma film

and then tHeigculabishedRAaler 187 Mtk ay SSHAIS (%%(ﬁfstlla%%rr@d gyrgectly on

the 10 conductor |ayer 19’ Thereafter, the rel ay flexible wring circuit

board 1 tExgétta{ll%ﬁrE C}jl As Q(fxg)eeq 1811 Hei ggérﬁﬂ;zkt% %(.rtir)} Qﬂ’eakﬁ%l%;?g‘f tIT d

portion a ey Rter redi ortion suc
drilling, .l aser-abrasion el h| n t expose
the condudSia Paggka%dax%r Ll 2»’155'@%%2“ ?Hﬂ?iﬁ@ﬂ?ﬁ} ugeg, T
suspensi on. boar d-si.de con lon ter, ortio t he connector-S|de
term nal ﬁb%st ca%e, othe mﬁ}af%m;l% onee$t %[ll g‘bﬂ?ﬁbﬁ’% bage Jayer & 35 when

t he nmononeric solution, such as ‘polyanic_acid resin, is formed into a film
to t hebebyformedninhthe foumnaef the dzwreﬁlctcaybayezo,w dhasdngi the iwiged zircagent |

such as 1, 4-di hydropyridine derivative, nmay be m xed in the nononeric

sol ution mtifeummrmm:iunanbab@ivei by the subBactivpoprovgss.hi Thepbaftessetlsd ti ve
filmto |ight and developing it by the photolithography process, the

suspensi ofndoahéeri6 semtinaedi ho polyemmicnaid pedihiis dpbliedtthahedasakeigf - Si de
termnal portion 22 and |G side termnal portion 23 can all 25 be forned at

the sane ha88 1hPéd 18NdugingatHddofi@N&@br 18Y6F 180td FortR A ¥m hAdT{Hen the
ground layer 17 is formed on the side opposite to the side of
dried and cured to form the insulating cover layer 20 directly on the
10  conductor layer 19.

Thereafter, the relay flexible wiring circuit board 1 thus formed is
opened at the front end portion, the rear end portion and the intermediate
portion by a known boring method, such as drilling, laser-abrasion,
chemical etching, and plasma-etching, to expose the conductor layer 19

15 from the openings, thereby forming the suspension-board-side connection
terminal portion 11, the connector-side terminal portion 22, and IC-side
terminal portion 23, respectively.

When the monomeric solution, such as polyamic acid resin, is formed
into a film to thereby form the insulating cover layer 20, a sensitizing

20 agent, such as 14-dihydropyridine derivative, may be mixed in the
monomeric solution to form a photosensitive film. By exposing this
photosensitive film to light and developing it by the photolithography
process, the suspension-board-side connection terminal portion 11, the

connector-side terminal portion 22 and IC-side terminal portion 23 can all

25  be formed at the same time that the insulating cover layer 20 is formed.

12




t he insul ating cover |ayer 20 where the suspension-board-side connection
termnal portion 11 is forned, to oppose to the suspensi on-board-side
connection termnal portion 11. 5 The ground |layer 17 is fornmed in the
foll owi ng process, for exanple. First, the conductive board 25 is

| am nated on the insulating base layer 18 in such a relation that the
openi ng 27 corresponds to (overlaps wth) either of the first term nal
portion 13 and the second terminal portion 14 (the second term nal portion

14 (on the w iThey, ithe g2dWMa 140 17id foemdd sbthaLRR opPdsfEedheaide of | N

order to | am nate the conductive board 25 directly on the insulating base

| 18, Lo | . =

subst r at e (5f pfifiafing Phver AVEES0ORHERE 1B 80 Sudlin Mook iae M RAR heg a
th i me. that t.h d | 19 is. f d. to f 15,th
conduct | veennmal betath oF{'Re toied 8 opets] to R crmechife Board e,

havi ng the openi ng 2;{1.. The coni:[lctive board 25 may be forned at a | ocation
at |east &R tegntipal paeiondion_ noard-si de connection terminal portion

11 in such a relation that the gpening 27 can overlap with either of the
first ®erni naTheogyaynd layersl Gindformedsir thel foldowangprosgss. lon examide;
exanpl e, when the two-|layer substrate nentioned above is used for

| ami nat i offirsththeccomtluntivechodyda2iommmumated ohdheadsulatingebase layersi f ace of
the insulating cover |ayer 20 (except the opening 27) along the

| ongi t udi halsuch merdation chat tise opdeing 7 eorirbdponddsror(gveilapsivttiogitherl, as

I ndi cated by a phantomline. 25 Alternatively, the conductive board 25 of

the metal of ghb firstWeemshil partic M3dahdt theasdvoadeterfih AP postianel Méphdde
adhesi vely bonded to the
second terminal portion 14 {on the write line 21W side) in the illustrated
10 embodiment).

In order to laminate the conductive board 25 directly on the
insulating base layer 18, the metal foil formed on the other side of the
two-layer substrate of the insulating base layer 18 mentioned above may
be etched at the same time that the conductor layer 19 is formed, to form

15 the conductive board 25 into the above-mentioned form (the configuration
having the opening 27).

The conductive board 25 may be formed at a location at least opposed
to the suspension-board-side connection terminal portion 11 in such a
relation that the opening 27 can overlap with either of the first terminal

20 portion 13 and the second terminal portion 14. For example, when the
two-layer substrate mentioned above is used for lamination, the conductive
board 25 may be formed on the entire surface of the insulating cover layer
20 (except the opening 27) along the longitudinal direction of the relay

flexible wiring circuit board 1, as indicated by a phantom hine.

25 Alternatively, the conductive board 25 of the metal foil previously
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I nsul ating cover |ayer 20 via the adhesive |ayer. Thereafter, the stiffener
board 24 is |am nated on the conductive board 25. In order to |lamnate the
stiffener board 24 on the conductive 5 board 25, for exanple, the
stiffener board 24 of the netal foil previously forned into a predeterm ned
shape may be prepared and adhesively bonded to the conductive |ayer 25 via
t he adhesive | ayer 28. For exanple, Pylarux (product nane/avail able from
Du Pont - Toray Co., Ltd.) is used as the adhesive used for form ng the

adhesi ve Iggyged 2heda THRARLLAERR sHARE dudd BET ABRedifelsChOARLE Q0! e T € 2Y

flexible wring circuit boar ng an so that it is
required t | atlvel 'gglgls W foness. Preferably, the stiffener
board 24 ﬁgsggﬁglﬁg'%’geg%#% %Otm aeréd}gs'f\?%gayreg ay flexible wiring circuit
board 1 oppos to the .sus si on: bo -side connection_.termnal . portion
1 because t rEhergalErmth UL Boith o4 18 LymtnaleioPl. e cABTRSHTA) |
board I is required to _ have flexibility, The relay flexible wiring circuit
board 1 thaar¢ddudadonder jedampate tha ufanes hparde?d omthe gepduefive boar d
with circuit 3 equipped with the nagnetic head 2 and the control circuit
board 8 f bward@5 dot emgmphe, te stiffener boardh@420f the siedah foih pFe@ously The
suspensi on-board-si de connection termnal portion 11 at the front end

portion offoinhed ritayaf peeddtbmmingd ishgpei may bebpaephred andomadheswdly o t he
W . wired-circuit-board-side connection termnal portion 12 of the

suspensi obolidad do Whé Roslu&tive 1aye¥ids viahhesallitdivdlayer 28. Mor®xaniifle,

connector-side termnal portion 22 at the 25 rear end portion of the rel ay

connect | on e oA paRelthalial. BRBOPRI Pot OTHay 05, TRIPR Bedias v1 @ L1E

the adhesive used for forming the adhesive layer 28

10 The stiffener board 24 serves to reinforce the relay flexible wiring
circuit board 1 when bonding and the like, so that it i1s required to have
relatively high stiffness. Preferably, the stiffener board 24 is arranged
only at a part of the relay flexible wiring circuit board 1 opposed to the
suspension-board-side connection terminal portion 11, because the

15 remaining part of the relay flexible wiring circuit board 1 is required to
have flexibility.

The relay flexible wiring circuit board 1 thus produced is used for
connection between the suspension board with circuit 3 equipped with the
magnetic head 2 and the control circuit board 4 for controlling the

20 magnetic head 2, as shown in FIG. 1. The suspension-board-side
connection terminal portion 11 at the front end portion of the relay flexible
wiring circuit board 1 1is connected to the wired-circuit-board-side
connection terminal portion 12 of the suspension board with circuit 3 via

the solder bump 26. Also, the connector-side terminal portion 22 at the

25 rear end portion of the relay flexible wiring circuit board 1 is connected to

14




connected to the control circuit board 4. The preanplifier 1C 16 is nounted
on the 1Cside termnal portion 23 via the connection pad 32, so that the
read signals and wite signals 5 transmtted fromthe suspension board
with circuit 3 to the control circuit board 4 through the read lines 2 1R
and wite lines 21Ware anplified by the preanplifier I1C 16. Thus, the
read signals and wite signals to the magnetic head 2 are anplified by the
preanplifier 1C 16 placed in the relay flexible wiring 10 circuit board 1

i nt er pose e%ﬁg& S ens| ' I r CUp 9[]{] nt r ol
circuit bggrgdé ana&{]ﬁlgnw??aﬂ%mgﬁ?ggﬁi% m&ed]csglnta?)cﬁ tt%?rcw écl?%aﬁ% Eél whil e
keepi ng the anpl i,f.i state,of signalsg., This relay flexible wiring circuit
board 1 h§8nPE@eg‘(§ﬂ§tﬂFGEPir@hqﬁﬁ%’rt%oﬁraflhe conductive board 25 is forned at
t he suspensi on-.boar d- si connection 15 termnal portion 11 in such a

rel ation that %}Fﬁepbﬁ?éﬂp BQ%i]sG isgpauated Oratgé:i&r% eé?“l’-}{@]-ld%ﬂ?&ﬁ?@tz"ile boar d
25 overlapping with one of the first termnal portion 13 and the second
terninal Y82 tthencanmention padoB2f spnthatathe xepdrsignalsopndhwritendigmalye board
25 corresponding to the other of the first termnal portion 13 and the

second5t etramshitpent fioom thd subpershian thoatdevizh coppenti 8go 2heamnitraldiscuibe one
of the first termnal portion 13 and the second termnal portion 14, but

does not ®eatd anthrobghofhieresel hihbe 2R ahdtv¥ite liaks Ztherfhri;gliﬁl@d Kyhe
second term nal portion 14, in other words, the conductive board 25

correspon(iﬁe?geﬁﬂ?ﬁﬁegqc g the first termnal portion 13 and the second
termnal portion 14. This construction can allow 25 reduction in

capactance Simie SORALRRaBMA Subl RN LPORER I fen i P 1o

amplified by the preamplifier IC 16 placed in the relay flexible wiring
10  circuit board 1 interposed between the suspension board with circuit 3 and
the control circuit board 4 and then transmitted to the control circuit board

4, while keeping the amplified state of signals.
This relay flexible wiring circuit board 1 has the construction wherein
the conductive board 25 is formed at the suspension-board-side connection
15 terminal portion 11 in such a relation that the opening 27 is formed at a
portion of the conductive board 25 overlapping with one of the first
terminal portion 13 and the second terminal portion 14 but is not formed at
a portion of the conductive board 25 corresponding to the other of the first
terminal portion 13 and the second terminal portion 14. In short, the
20 opening 27 confronts the one of the first terminal portion 13 and the second
terminal portion 14, but does not confront the other of the first terminal
portion 13 and the second terminal portion 14, in other words, the
conductive board 25 corresponds to the other of the first terminal portion
13 and the second terminal portion 14. This construction can allow

25 reduction in capacitance at the connection points between the read wires
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and second term nal portions 13, 14 connected thereto, to control the
characteristic i npedance. Hence, the relay flexible wiring circuit board 1
t hus constructed can 5 achieve inprovenent in signal transm ssion
efficiency for the suspension board with circuit 3 having the read wres
6R and wite wires 6Wand the read lines 21R and wite lines 21Wforned
with fine pitch or for the transm ssion of high-frequency signals. In this
relay flexible wiring circuit board 1, the opening 27 is formed 10 in the

conduct i VesEQaRtyrBe wesrwwsmeoa?gﬂeﬂgidﬁéﬁrmﬁﬁ arédgf 354hd tRE Hrst OAr d

24. By virtue of this, the strength of the relay exible wring circuit

board 1 c t.ahl dj ' tQ.c lybpte to
enhanceneflatrﬁdgs eggdn‘git%g&lﬁ'%hi éBW%bﬂﬁl g),gco I%gfeta&f rdell%llgeg?fe(rg? éggt%ﬂe%e
conducti ve boartd .2& and hhe stiffener board 24 can produce controlled 15
char act er iCOPFACPHSBEAMPEIRRCS de range applications, depending on its

I nt ended pur pqgses an us&jﬁ%t _rh(iugh_ the ground | ayer. 17 of the rel ay
flexible wri réeraﬁepé pire xible yaxptg eirepitihoard oh s corstsasted et havi ng
the opening 27 and the stiffener board 24 has been illustrated above

(FI GS. 52 amdh®ye inpgoyement 12 Gigralciranymissjor efficenex fayythensuspensiamer
board 24 only, wi thout providing the conductive board 25, as shown in

FI GS. 4 t ob6ard atlsareuit < bavingetheneaidewires 6 R-hib writd whesr6Wemad the
correspondi ng nenbers or parts to those of FIGS. 1 to 3, so the

descri pti opeaddimen2iR andtwede liwedREW férmed bwithh@iner pitekl drafdar tHe has
the stiffener board 24 only. 25 Also, the stiffener board 24 has a

general |y geaispigsion of ISR R ichcyVigRals16 at a location at |east opposed
to the suspensi on-board-si de connéctrion
In this relay flexible wiring circuit board 1, the opening 27 is formed
10 in the conductive board 25 but no such opening is formed in the stiffener
board 24. By virtue of this, the strength of the relay flexible wiring circuit
board 1 can be held reliably when bonding and the like to contribute to
enhancement of bonding rehability. Also, this arrangement of the
conductive board 25 and the stiffener board 24 can produce controlled
15 characteristic impedance in wide range applications, depending on its
intended purposes and use.
Although the ground layer 17 of the relay flexible wiring circuit board
1 comprising the conductive board 25 having the opening 27 and the
stiffener board 24 has been illustrated above (FIGS. 2 and 3), the ground
20 layer 17 may be formed by the stiffener board 24 only, without providing
the conductive board 25, as shown in FIGS. 4 to 6. The same reference
numbers in FIGS. 4 to 6 refer to corresponding members or parts to those
of FIGS. 1 to 3, so the description thereon is omitted.

In FIGS. 4 to 6, the ground layer 17 has the stiffener board 24 only.

25  Also, the stiffener board 24 has a generally rectangular opening 29 formed
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termnal portion 11 in such a relation that the opening 29 corresponds to
either of the first termnal portion 13 and the second term nal portion 14
(the second termnal portion 14 (on the wite line 21Wside) in FIGS. 5 and
5 6). For exanple, this stiffener board 24 can be formed in such a process
that the opening 29 is previously forned in the netal foil by punching,
first, and, then, the stiffener board 24 is |lam nated on the insulating
base | ayer 18 via the adhesive layer 28 in such a relation that the

openi ng 29¢ g;oloeaﬁbﬁsapnééstt Bph O !t8PtheVshB) erldion $8GPAide cBhRatL@P t i on
14. The stifrener board 24 may be adhesively bonded directly to the

| nsul ati ngehaaenl ARLonB1 SR Y reldt S bidd ALt ARREGEAoERPEIN f20 at

the | ocatién opp he "suspensi on-boar d- nnection term nal

portion 11.9nly.. 15 This relay, flexibl.e wiring circuit board 1 has. fhe
Const ot &R e ATt erBERg BRfom 45 b BAE sSodsithigrminl mortion 14
suspensi 02- boar d- si de (_:o;gpectj on Eer i nal pg*rt ion_11 i?_ sucagg rel£t i on
that the SHnsesgnddermuina)iprrgion; 14 onythe paitedme HtWsnde) bp &GS frand4
corresponding to one of the first termnal portion 13 and the second

t er mi nal ;ﬁ}rtion 14 but is not formed at a 20 portion of the stiffener
board 24 corresponding to the other of the first termnal portion 13 and

t he second t erFomestample ithis dtiffener board 24 tcha beofamiedyi® Sucloraf poortess t he one
of the first termnal portion 13 and the second termnal portion 14, but

does not chat feabpéhiag@IRpreividdrty formséd irethe mktal foil by pantBirgs) dirkt)e
second termnal portion 14, in other words, the stiffener 25 board 24

conl ont it bt bl esstanl i,k ncanuh 1
18 via the adhesive layer 28 in such a relation that the opening 29

10  corresponds to (overlaps with) the second terminal portion 14.

The stiffener board 24 may be adhesively bonded directly to the
insulating base layer 18. Usually, the stiffener board 24 is provided at
the location opposed to the suspension-board-side connection terminal
portion 11 only.

15 This relay flexible wiring circuit board 1 has the construction wherein
the stiffener board 24 is formed at the suspension-board-side connection
terminal portion 11 in such a relation that the opening 29 is formed at a
portion of the stiffener board 24 corresponding to one of the first terminal
portion 13 and the second terminal portion 14 but is not formed at a

20 portion of the stiffener board 24 corresponding to the other of the first
terminal portion 13 and the second terminal portion 14. In short, the
opening 29 confronts the one of the first terminal portion 13 and the second
terminal portion 14, but does not confront the other of the first terminal

portion 13 and the second terminal portion 14, in other words, the stiffener

25  board 24 confronts the other of the first terminal portion 13 and the second
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at the connection points between the read wires 6R and wite wires 6W of

t he suspension board with circuit 3 and the first -and second term nal
portions 13, 14 connected thereto, to control the characteristic inpedance,
5 as is the case with the enbodi nrent nmenti oned above. Hence, the relay
flexible wiring circuit board 1 thus constructed can also achieve

| nprovenent in signal transm ssion efficiency for the suspension board
with circuit 3 having the read wires 6R and wite wires 6Wand the read

lines 21RtaAdindli pdtion"es 2BNYsf @nTBdictiohcadn fBowide@lc@bn iAGapAtithie
transm ssion of high-frequency signals. Al though the relay flexible wring

ci rcui t boardlol oKL f6n Hihid KSWeRhifhe SAHYired¥H a8 VAT RA6D, Gl ypt rat ed
at1’ng cover ayer yin

above, the insu 20 1's not neceéessari I Spensabl e,
dependi ng ,.pn its intended ,purposes ang us pkicatigns. 1 articular
limitati O,{BFSSQW{}@@&I Qard, Wik, GiTw rgﬁqfﬁggrﬁ!‘éi ﬂ’ég %e&ﬂﬂac{\‘lﬁorﬂﬁnf’%r ni nal
portion 12 of the suspension(ﬁ ard with cinﬁuhﬁ . It may be ip the form
of a knowROrBPR$ A& lAdomnshRte ety tg qopfT ghecharagiensticampestancen.
Exanples 20 Wiile in the follow ng, the present invention wll be
descri Bed asristhe case waidt the embpdimentementioned abesepl e and Conparati ve
Exanpl es, the present inventionis not limted to any Exanples and
Conpar ati ve Hemgd, dbe re]ayPflesibde ivamingf ciretidyboairdxi bhes eonstrgcteidrcari t boar d
25 Exanple 1 18
also achieve improvement in signal transmission efficiency for the
suspension board with circuit 3 having the read wires 6R and write wires
6W and the read lines 21R and write lines 21W formed with fine pitch or
10 for the transmission of high-frequency signals.
Although the relay flexible wiring circuit board 1 having the
insulating cover layer 20 has been illustrated above, the insulating cover
layer 20 is not necessarily indispensable, depending on its intended
purposes and use applications.
15 No particular limitation is imposed on the wired-circuit-board-side
connection terminal portion 12 of the suspension board with circuit 3. It
may be in the form of a known terminal portion, such as a flying lead
terminal portion.
Examples
20 While in the following, the present invention will be described in
further detail with reference to Example and Comparative Examples, the
present invention is not limited to any Examples and Comparative
Examples.

1) Production of relay flexible wiring circuit board

25 Example 1
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A doubl e-si ded copper dad | am nate ( ESPANEX (product nane) available from
Ni ppon Steel Chemcal Co., Ltd.) having a copper foil having thickness of
12.5[err] mon each side of polyimde sheet having thickness of 12.5[err]m
was prepared. 5 After the doubl e-sided copper dad | am nate was covered with
a dry filmphotoresist, the dry film photoresist was exposed to |ight and
then developed to formit into a resist pattern to cover a
wired-circuit-pattern formng portion and a conductive-board form ng

portion. Then,Aafib@hletdided WRpPer§ Aald PxAATAL (ESPANEX' €5ioluctasafbyhed,
the 10 resist was renoved, ereby formng, on one side of the polyimde

sheet, t g ] cpt,cuj ayi t r ead

l i nes and%%ta%@%w iq%ae}{ll ?\ﬁéﬁs%%t.eﬁge?ﬁ%ﬁ‘?@sF{’t’eﬁﬁlﬁz’f‘&‘%gt Fo%@i%ﬁdh:ﬂe
second tenrm nal rtions ctivel angd al so form.,ng,, o he. ot her
srde of ¢ Mgk, (HREACARE AZBIRE oot ek Sikeb of e midRs sheet, haSiat o

t her eof thﬁ,cz{peni ng Jsaloverl apping wth the second term nal portions.
Ther eaf t elthickngess of 125 mewag Raepakeds| i num sheet havi ng t hi ckness  of
100[ err] m was adhesively bonded to the_other side of the polyimde sheet

at a pdrtion theethe dopbleesided qoppericlad lamimateawapmoversds wathd at dey second
termnal portions via an adhesive |ayer of epoxy adhesive having thickness
20 of 10[ didn] wholdresist.ethdidey viilne bl otoxesisinwias aexposed tprlighic addi thdrhi s
manner. Exanple 2 A single-sided copper clad | am nate (ESPANEX (product
nane) avaelvalvpedftoofori ppiitoSi eesisCipabietal toCeoverld dripedrairctiy-pattenper foil

havi ng thi ckness of 12.5,u in on one side of polyimde sheet having 25
t hi ckness fofmiive phi8idd Shd@copderavedboard forming portion.
Then, after the copper foil exposed from the resist was etched, the
10 resist was removed, thereby forming, on one side of the polyimide sheet,
the conductor layer of the wired circuit pattern having the read lines and
the write lines having the first terminal portions and the second terminal
portions, respectively, and also forming, on the other side of the polyimide
sheet, the conductive board having at a portion thereof the opening
15 overlapping with the second terminal portions.

Thereafter, a generally rectangular aluminum sheet having thickness
of 100 m was adhesively bonded to the other side of the polyimide sheet
at a portion thereof opposed to the first terminal portions and the second
terminal portions via an adhesive layer of epoxy adhesive having thickness

20 of 1044m. The flexible wired junction board was produced in this manner.
Example 2

A single-sided copper clad laminate (ESPANEX (product name)

available from Nippon Steel Chemical Co., Ltd.) having a copper foil

having thickness of 12.5 4« m on one side of polyimide sheet having

25  thickness of 12.5 14#m was prepared.
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After the single-sided copper clad |am nate was covered with a dry film
phot oresist, the dry film photoresist was exposed to |light and then
developed to formit into a resist pattern to cover a wired-circuit-pattern
form ng portion. 5 Then, after the copper foil exposed fromthe resist was
etched, the resist was renoved, thereby form ng, on one side of the

pol yi m de sheet, the conductor |layer of the wired circuit pattern having
the read lines and the wite lines having the first term nal portions and

the second tergfipRlthe RehEleMided rc%?ﬂ@ﬁkiéf?lé&niril&e'rﬂﬁé QRVERIG wAtleNaER! | Y
rectangul ar al um num sheet of 100[err]mthick having, at a portion thereof

dt t | 128l | . ' ' db
punchi ng v Shncadi B8R SRR P ARRs & wadBR P CHERY Hall YRRITC
' dhgsi I f. dhesi hav] t hi cki .of .10 " h
a rel at | of SRR 5Bh IR0 TE0SF aftaln 1o thverss WaED s Rt |
portions. The flexible wired junction board was produced in this manner.

Conpar at | JEPIBIRION. Except that an al uni num sheet with no opening was
used, the sanme processes as those of Exanple 2 were taken to produce the

wired Bircuit Tleen,bafiexi the)copperidet jexpostd Svamethe tesifowag eichrdCtheui t
After solution of photosensitive polyamc acid resin was applied to a
surface ofresishovad reheeed,othexthy fbwemgd, airl ohe\side of thekpalgmnide 8h¢atr r1m it
was exposed to light and then devel oped. Then, it was dried and cured to
f1 8{ (ranr rZiSma;tgb rendatitordapes ef thy evired cirehit patlern bavindehvé Rgad hindsrasd of
the write lines having the first terminal portions and the second terminal
portions, respectively.

10 Thereafter, a generally rectangular aluminum sheet of 100 ¢4m thick
having, at a portion thereof opposed to the second terminal portions, an
opening previously formed by punching was adhesively bonded to the other
side of the polyimide sheet via an adhesive layer of epoxy adhesive having
thickness of 10 &4m in such a relation that the opening can overlap with the

15 second terminal portions. The flexible wired junction board was produced
in this manner.

Comparative Example 1
Except that an aluminum sheet with no opening was used, the same
processes as those of Example 2 were taken to produce the wired circuit

20 Dboard.

2) Production of Suspension Board with Circuit
After solution of photosensitive polyamic acid resin was applied to a
surface of a metal sheet of stainiess foil having thickness of 25 & m, it was

exposed to light and then developed. Then, it was dried and cured to form

25 an insulating base layer of polyimide resin having thickness of 10 4m
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(whi ch was opened at connecting portions thereof to the first term nal
portion and the second termnal portion). Then, a wired circuit pattern of
copper foil with 10[err]mthickness (wired circuit pattern fornmed by read
wires and wite wires) was formed on the insulating base |ayer thus 5
formed by the sem -additive process. Further, after the solution of

phot osensitive polyamc acid resin was applied to a surface of the copper
foil, it was exposed to Iight and devel oped. Then, it was dried and cured

to form amp A Rpefihoh BiREctRly RRINOAL dhebbot fo RAY | Ak fUrliBgES Of

31u in (mhl ened at a conne g portion thereof to a nagnetic

head) . orfio of the tal . she t toethe
first terlﬁgpg[)ga% l?e %%gﬁgx%%gﬁ@eg%lﬁy er o p‘%]trﬁqe Sf}éﬁ d. The
suspensi on _boar, rcui duc d in.this nan Eval atlon
The. sol deﬁom%£°%wﬁf P thichRet e, wrhdratom fome fﬁzhy

second termnm nal portions of the fl exi bI e vm red junction circuits of

Exanpl es Wirep an voaparaes) avasx forned on theninsubating rkase; bayamahbugorti ons
and the second term nal portions were connected to the read wires and the
wite §irdormédthe thespemiraddibivar gredesh. ciFuther,t hfter pthe usddtiona of he

sol der bunps. Then, the characteristic inpedances at the connection 20

poi nts on pﬁ)heogeﬁlsﬂijfvé pel¢iamie adid iregincwaslapplimbiel assuiffacd bf thervapper on
term nal portion side, and the suspension board with circuit side were

measur ed Ifyi] dittwas ed oAty n&heﬁhar@é«eyoﬂeTDR)Tm HedvasT AfiedOsid chiréd ©
shown in TABLE 1. 25 TABLE 1 21 Wite w reRel ay flexible wiri ng
to form an insulating cover layer of polyimide resin having thickness of 3 u
m (which was opened at a connecting portion thereof to a magnetic head).
10  Thereafter, the connecting portions of the metal sheet to the first terminal
portions and the second terminal portions were opened. The suspension
board with circuit was produced in this manner.
3) Evaluation
The solder bumps were formed on the first terminal portions and the
15 second terminal portions of the flexible wired junction circuits of Examples
1, 2 and Comparative Example 1. Then, the first terminal portions and
the second terminal portions were connected to the read wires and the
write wires of the suspension board with circuit thus produced via the
solder bumps. Then, the characteristic impedances at the connection
20 points on the relay flexible wiring circuit board side, the connection
terminal portion side, and the suspension board with circuit side were

measured by a time domain reflectometry (TDR) method. The results are

shown in TABLE 1.

25 TABLE 1
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Connection portionSuspension board circuit boardwth circuit Exanple

1 90Q70@B0O0 Q Exanpl e 295800800 Conparative 100[err]60[err]80Q | Exanple | f
TABLE 2 Read wireRelay flexible wiring Connection portionSuspension board
circuit boardwith circuit Exanple 17060 B0Q Exanpl e 275Q60Q60Q
Conparative 100Q60QB00 1 Exanple I | It is dearly seen from TABLE | that
Exanples | and 2 are snmaller 5 than Conparative Exanple 1 in difference of
t he char acteristic | medance anong the respect Lyve parts VWile the

i | lustrati vé"ret}%'den meint Belay fleyile sieasn{ Gonvestiondartime| Prepvisdenbdand t he
above desg h_i €irewit beardyst rat i ve purpose ohly wihicirggiti s hot to

be const juedxpmplerf ctjively. BB8ificati on and708ri ati op of tBeQ10 prepent
i nventi onm t Eaxtmylel 4 b|e obvi 0a85Qto thos¢ skillge@ in the art gesQto be
covered by doamatsideo ng clajgmey 22 WHAT TS GhAIVED TE: 800
Example 1 V\r
TABLE 2
Read wire Relay flexible wiring | Connection portion | Suspension board
circuit board with circuit
Example 1 70Q 508 500
Example 2 75Q 50Q 50Q
Comparative 100Q 60Q 5080
Example 1

It 1s clearly seen from TABLE 1 that Examples 1 and 2 are smaller
5 than Comparative Example 1 in difference of the characteristic impedance
among the respective parts.

While the illustrative embodiments of the present invention are
provided in the above description, such is for illustrative purpose only and
it is not to be construed restrictively. Modification and variation of the

10 present invention that will be obvious to those skilled in the art is to be

covered by the following claims.
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1. Awired circuit board to connect with a suspension board with circuit
having a read wire and a wite wire, the wired circuit board conprising: 5
an insulating layer, a first termnal portion to connect with the read wire
and a second termnal portion to connect with the wite wire on one
surface of the insulating |ayer, and a ground |ayer fornmed on the other
surface of the insulating |layer, 10 the ground | ayer having an openi ng
formed at a portion thereof overlapping with either of the first term nal

portion and the second termwHAPIS COAIMED® Wired circuit board
according to Claim1l, wherein the ground I|ayer conprises a stiffener board

and a conductive board interposed 15 between the insulating |ayer and the
stiffener board, and wherein the opening is formed in the conductive

Cayer compr i o8 Muh frhbarB 3 GoR5RY Sifbra shserbion bvay ek -t he
stiffener hg%%{gd a r%gd 2v§ire and a write wire, the wired circuit board comprising:
5 an 1insulating layer,

a first terminal portion to connect with the read wire and a second
terminal portion to connect with the write wire on one surface of the
insulating layer, and

a ground layer formed on the other surface of the insulating layer,

10 the ground layer having an opening formed at a portion thereof
overlapping with either of the first terminal portion and the second
terminal portion.

2. The wired circuit board according to Claim 1, wherein the ground
layer comprises a stiffener board and a conductive board interposed

15 between the insulating layer and the stiffener board, and wherein the
opening is formed in the conductive board.

3. The wired circuit board according to Claim 1, wherein the ground
layer comprises a stiffener board, and wherein the opening is formed in the

stiffener board.

20
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