W RED Cl RCU T BOARD BACKGROUND OF THE I 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 nmagnetic
head. The read lines and the wite lines are connected to term nal portions
of the wired circuit board equipped with an electronic device such as a
preanplifier 1C. The read si\’ghﬁ CIBAUNRBQABD i nes and the wite signals
fromthe wite lines are 15 anplified by the electronic device such as the
preanplifier 1C placed on the wred circuit board and then transmtted from
the wired circuit board to a control circuit board for controlling the
magnetic head. Meanwhi l %A(?KQIEO‘MND OTAEIRVENPIOREENt years to fine
pitch wring and to high trequency signal, 1t is increasingly becom ng
necessary »2Q,t gntrol .characteristic i npedances at connection points
ikt gh g ad et

bet ween t BYB ™ Wwrite lines of the suspensi on board with circuit
and the term nﬁl portions of the wired circujt, bqagd cqlc;nnect ed th_eﬁeto. | f
there i% i nconsPeResny mvenkionciedatesitoa Kaat 2part 60 EommRAtt WIS

poi nts, transm ssion efficiency of the signal will be reduced. Particularly,

25 the si gaauspefsice hoapdiwith dbaupregumpdad weth h@naghetic hgadl ofbeftord
anplified) 1 is so weak that it is easily affected by the characteristic
i npedance d@isktdigve.
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 ternmminal 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 is 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 5 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

i npedance. This proposed construction can control the characteristic

i npedance of the suspension board with circuit itself, but it cannot
control the 10 characteristic inpedances at the connection points between
the read visrs wedkwhiatat vé pasibyf affectedulspdhns ichardmeridtiniimipedanceiat thed t he
termnal portions of the wired circuit board connected thereto.

Accor di ngl goniidetionPpefitemsef thdte theduahbmissish tafabmcs ShoRhef bigaiaBngy at the
connection points remains unavoidable. 15 The term nal portions, in
particul ar L in the formof connection pads, are usually fornmed to
be | arger {er%bg{éﬁgggan the wwres. Due to this, the capacitance is

i ncreased at the term nal rdi.0n S the characteristic npedance is
render ed di scr P’éef‘ﬂléﬁpsz;ttyg(};actgﬂi§o' ?’J%@H Bﬁol%ﬂse?ﬁ@%?‘é‘?{&fmg?tﬁs it is

i ncreasi ngly becom ng ipportant to 20 _control the characterigstic _inpedance
at t he donfREPEDSHTH BORKD W DvawRY, ercordmy toan ¢perings feppedtingt t he
invention to provide a wired circuit board that can control characteristic
i npedance tte ctairdess dwardi ats abdocadam turederedle wires, atnd optimezenithe of a
suspensi on board with circuit and termnal 25 portions of the wired circuit

board connggi®itanieo€tie wignal ascsasty éontZolstheublanhsSerisdiciifipedaacel gnal
transm ssion efficiency for fine pitch wiring or

( This proposed construction can control the characteristic impedance
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 points
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 1s 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 insul ating

| ayer, 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 layer, and a ground |ayer fornmed on the other surface of the
insulating layer, the ground |layer having an opening fornmed at a portion
thereof overlapping 10 with either of the first termnal portion and the
second t erstiwetiurpoto ingproversigivel twanemissien wificipney dorofine patobr waeng or

i nvention, the ground | ayer may conprise a stiffener board and a conductive

board i nt efbg(bﬁgldfﬂﬁflmegasigmﬂ_ insulating layer and the stiffener board, and
the opening may be forned in the conductive board. 15 Alternatively, in the

wired circuit @B@&)Qeéﬁnttﬁ%eﬂﬁﬁﬁ‘%:J%vidb‘ée,{‘hb%l wh‘%ﬁ Clﬂ;rlﬁt" BGaf&X@"coﬁ‘ﬁé’ctcom” Sé

a stiffener board and the opening nmay be fornmed in the stiffener board
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w re and |teW| e. of _the suspensi on boar.d thcrcwt d the first and
second 2t em&ienéﬂ“ F%IFBHSQB‘FI"*]H BRLAY} ADEWATEIE e@ ggs'f frerminal o
control the characteristic inpedance. Hence, the wired circuit board of the

present i rpaghionoko cannegthivebhe the rtpadvmtandna siegoiad termmsal poriden dbf i ci ency
for the suspension board 25 with circuit having the read wire and the wite
wire and tdomnwct edtlcitheuvitite 3npabnesme efirfabe ofithednsulating lapear, duaf at he
present invention, even the
( ground layer formed on the other surface of the insulating layer, the
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 crcuit 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 1 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
vi ew taken along a direction orthogonal to the 10 |ongitudi nal direction of
the wired circuit board showmn in FIG 1 at a connection term nal portion
thereof on a suspension board side; FIG 3 is a perspective view of a

princi pal pattermofoft the wired eirewdiboandoaf dhehpwesent Fiv@ntibnat eveye thennecti on
termnal portion thereof on the suspension board side; 15 FIG 4 is a
sectional wirghgd aken fadmed Wik |fongigitch ral eslen ehiglofregieneyodibanl agbodi nent
of the wired circuit board of the present invention (having a ground |ayer
of a stiffigygsmb@aqd); 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 c i } t gt a suspensi on board
side; and FIG 6 is gﬁgggtsﬁlpggﬁ@%m/m}lg@ﬁ‘alpﬁpg%gﬁhp(gﬁ of the wired
circuit, board sggea in FIG 4 at the connection termnal portion thereof on
t he s@spensi o WM¥S: DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS 25 FIG, 1 is a sectional view taken along a | ongitudinal
direction of aFIQ. ddea seqtionaldewi takeg alongua longtndinad direchioboel aent of a
wired circuit

embodiment of a wired circuit 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 1s a perspective view of a principal part of the wired circuit
board shown in 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 with a magnetic head 2 of a hard disk drive and a 10 control
circuit bouplay flexablecsAring) fivewitt beardagneaan enteuldment THea vwifies: Pechidad 2 is
arranged at a front end portion of the suspension board with circuit 3 and
i s suppor tleshrdbaf/thea pregendlinvepiioni nFIGnAgised sditsdnglmaews tadvan) abdrtghaa mi nut e
di stance therefromso that a right flying state of the nagnetic head 2 can

be hel d aggira&iorNor@hbsdtll 6 thenBiatifcdingl tditedtionllof GRP rERiyWVERRIKIRE
magneti c head 2 and the magnetic disk. The suspension board with circuit 3

conprises g .flexj . boar . i i L. p r cqQnpri si ng
end w r oot g peis Bed 814 oohiRUioR Wb, pEiha PRRARLE, dn (8T
boar d and the Wif{rﬁd cd'sr. uitFJia %a,ttern 7 af.e forrre% to be.iqr}fte ral, with
each otherSUSPEDSIOTHEOAd de; ¢ FIG- 525 7 RETIRECHNG DAY 1) 1 PEmeP A PRSI i de or
the like is fornmed on the netal board 5 of a_stainless foil or the like,
and the withegsuspeasion-beandsside zopneefion teypainal gortion. the |i ke (which
conprises the read wires 6R and wite wires 6Wspaced apart from each ot her
at a predet er Mmdd&i bt anelyaflexible avirtrgyedeurt hoardl 1 a5 alflentple heired
| ongi tudi nal direction of the suspension 5 board with circuit 3) is forned
on t he i nsdtratit bgabhaeed foredonhectingtbettveen a long-tail type suspension board

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 paralle]l 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 c 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 wite wires 6Wtherefrom The magnetic head 2 is connected to this 10
magnet - heaboandiwido eeutti Pnis farmashpn pdret insmlaiing drasenayex fosdthntbers  wires
6R and wite wires 6W through a connection pad 30. Also, the suspension
board wi t hthd wereidi ciseuitipattarn & is eavermddwithrdn msulatiageofer layeodnect i on
termnal portion 12 |ocated on the wired circuit board side (hereinafter it

is referred toTae shéjfendiditGoakl Ciiflr RRLG S Ras1utCaNAeat i &M tfribAal
portion 12") to connect the suspension board wth circuit 3 with a

connect i Ontl’ieﬁ‘%m rﬁ%orﬁ%cﬁoﬁ”te%&&ﬂé% ﬁce)ft?(#]f)f()fﬂ)&%ﬁ{eglro% }[chlg E}?ggneef%il{ecal& gl-tdgoar d1i

| ocat ed on € suspensi on boar ereina erred as "the

suspensj on:boar d-si de .conpectjon term nal portion 11" menti oned. next. The
wi r ed- rcg}ecfﬁ’d@éfﬁ-]éilﬁiée&%iaé‘i P%nth%mﬂﬂgﬂt'}tﬁﬁi]ﬁéﬁ ‘3)2’9113?9"19% PR by
opening the insulating base |layer 8 and the netal board 5 to expose the
read wir esp@riaindlOw i toe copness B tsvepensiom boaed withpeirsiidn3bwar-tbede
connection termnal portion 11 (or first termnal portions 13 and second
term nal pordgnetis Hedd 2renThe neaizr edtheradd-side connectiea tetrsintdlipertion 10 is

Wi red-circuit-board-side connection termnal portion 12 (or the 25 exposed
r1 g?d Wi I esfdethelly Wpeiiegiihecin sGtin N E@kg 1 ages 9] tdaixpodatthe @ead Grifes@RNECT OF

of the relay flexible wiring circuit board 1 nentioned
and write wires 6W therefrom. The magnetic head 2 is 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 1s 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 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. It 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

connect ed.

structure
pr edet er m

t he conduct or ThyefeldsP flexibléSwirdve rctibwidi bbasd 1 has) at antengaketsd &yt 20. To

Further, it has, at a |lengthwi se internediate portion thereof,

term nal port| n 23 on t reanplifier. 1C side 10 (h after jt
referred to as "Q"I‘i‘é‘eF@rsf%QP ﬁ iq FRrRg GrGust ﬁﬁ%‘ﬂ @eﬁfﬂé’é‘ I|fi er
IC 16 is connected. The relay flexi bI e wiring circuit board 1 has a basic

néwrttis gonyectéddo dhe caytaol eociy oardedd in the formof a

circuit board 4. The relay flexible wiring

a

ned wired circuit pattern on an insulating base |layer 18 and al so

be nore specific, the wired circuit pattern of the conductor |ayer 19 has a

plurality gfq bbiSon m&%tlmessu%wnéﬁh Mﬁﬂsgm&fcbﬁﬂeétﬁﬁptéﬂngﬁeh $ok

suspensi on board wth circuit to the control circuit board 4 an

2 a te.s fromthe
P a0)elh ggafeﬁ SR Lo AR R Il Gk Hebhom &
with circ as_sho in FlG T read |ines and t ewrltellnes
21W are sfglgaeéf D ACETR P eswo%ieqngﬁ acca}le&&q Sifen CaSrmnattie &t g
arranged in parallel. Also, all the read lines 2IR and wite |ines 21Ware
spaced apareferrednteash st conaectorpidectesminabdoationadd® anawhicharthed in 25

pl ural |5t y
20 control

paral |l el ,

7 For m of nieator IMes pannmtadcol?prthaémgt thas, atadlengtlrei] R tamhedvatew i t e

10

15

20

25

crrcurt o0 the WI’I W res

ggﬂ] t he

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

portion thereof, a terminal portion 23 on the preamplifier IC side
(hereinafter it is referred to as “the IC-side terminal portion 23") to which
a preamplifier IC 16 1s 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
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 circuat 3 to the control circuit board 4 and a
plurality of (two) write lines 21W for transmitting write signals from the
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 wnte 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

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



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

di stance (e.g. 10-200 ,u m or preferably 25.100 ,u m and arranged in
parallel. 5 The suspensi on-board-si de connection termnal portion 11 is
formed at the front end portion of the relay flexible wiring circuit board
1 by opening the insulating cover |ayer 20 to expose the read lines 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 cover

| ayer 20 serve as the first termnal portions 13 and second term nal
portions faymrgﬁﬁéiewd%}eypaggr%w&wpwnsﬁw rea M%.ilﬁeﬁf’f t¥P WEde i nal

portions 13 and the second term nal portions 14 are in the form of
connect i orinexd 240 wahishf arersgaced bearhdgen eachniothdr ahan prhdetezamdnédnes 21R
and the wite |ines 21W respectively. The sol der bunps 26 are 15 fornmed on

the first dscheectng. ti@-20Mmal mpost ipveferhBly 125- 100 mdadndi hexrpRdaing t he
wite wires 6Wof the wired-circuit-board side connection term nal portion
12 of the gnsion board with circuit 3 are connected to the first

term nal 6orti on 13 and the second termnal portion 14, respectively,

through the s r € N i . Ve, . T roun 17 is
arranggd to Ogtlgggugggl?%gﬁ%so ggesg?%hgﬁgcg}og{)g?r emczf’grﬂ?gglﬁgogftlglﬁ]ﬁ‘arﬁgé portion
11, on the side opposite to th i de where .the first termnpal portions 13
and the. S@oHtE HERTh RAA PHONI GRdDEsTlAE ASHAE WHI BT Pty Bheo | ayer
18, as shown FIG 2. This ground |ayer 17 conprises a stiffener board 24 and
a conduct iopenipg theamsubatingcovpbdavehdd viseexnase thesvead ibmesb3dtB aager 18

and the stiffener 8 board 24, as shown in FIGS. 2 and 3.
{ write lines 21W therefrom, as shown in FIG. 1. Exposed portions of the

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 1s 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 fornmed 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 ati ng base | ayer 18 via an adhesive layer, if necessary (In FIGS. 2 and
3, the conductive board 25 is lamnated directly on the insulating base

| ayer 18 by the nethod nentioned later). 10 The stiffener board 24 has a
gener al | y peaido2gudsoshplatie HIGE Aatid3. and i s adhesively bonded to the
conductive board 25 (including the insulating base |ayer 18 exposed from

the opening 27l @rdlhcRiNRasI¥E 28 BYETa gbherMRLPSRAN kTR ik 3, the
stiffener board 24 is egdhesi vael y 15 boangedeto t he co%é&ct@eg@bogrfgpgS via an

adhesi ve | n.28 .b tio I T t Ofy- Si

termnal p &i}%) fzg?%&%g{}en{é%?%?gﬁg épgglﬁggn%f ?%%??qgﬁ %%%?ﬁénr{éﬁez‘i" | exi bl e
wiring circuit boayd 1 by.opening the  insulating cover, |ayer 20 to expose
the read | fAIBeSEONRIREIFItPET |Gtnthe st SOTRALPIIAN 43 SAduihe sesend 1. The
connector 15 for_connecti n? the connector-side term nal portion 22 to the
cont rol5 ci texminabpgrdon islatcihenpenton therepbcaxpipmaling tei theswoite dine r ead

lines 21R and wite lines 21Wvia a connection pad 31. Also, the ICside
term nal pRIW side2® FBEGBo2 mrdl 3t tTee coviductbdi bdard ZHiphamircnedfonttie rel ay
flexible wiring circuit board 1 by opening the 9 insulating cover |ayer 20
to place t{ignRaAaBMdskil8fer B ¥ 8h AANSRGIAYES 8f necessary (In FIGS. 2 and
( 3, the conductive board 25 is laminated directly on the insulating base
layer 18 by the method mentioned later).
10

The stiffener board 24 has a generally rectangular plate-like form
and is adhesively bonded to the conductive board 25 f(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 is
connected to the exposed portions of the read lines 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



intermedi ate portion of the read lines 21R and wite |ines 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 wling 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 |layer 18 and the insulating cover
| ayer 20. For exanple, synthetic resin, such as 10 polyim de, polyether

nitrile, poI t her sulf | yet hyl ene t er epht hal resin, polyethylene
napht hal at 8 ‘i“ﬁg CaMer g@feﬁvﬁﬁﬁ Ihﬂ?‘b @@r?@@pg aﬁf B@ atprled S¢i m de
resin is preferably used. The insulating base |ayer usual ly has a

t hi ckness intetmediadageontfons.of 0w read pimese? 2BI gn W@Zm% Limrese 21W8ul dhieng cover

| ayer 20 usually has a thickness in the range of 15 5-100m or preferably

8-50m Anypreamspiifier ¢Cnbs &s icehnectedoty yheid€ekide teminangueticory @3mpdaehi al  of

the wired circuit board may be used for the conductor |ayer 19. For

exampl e, nghflectibHGih@g2copper, nickel, gold, solder, or alloys thereof may
be used for the conductor |ayer 19. Copper is preferably used. The 20

conduct | ayer, S g8..of

prefera %I y 8-3 mﬂ;%‘?ﬁz&églglﬁ tlg |(\)/I(§al tboar EE}S@P fbln %Eﬁ% %fﬂlr%gtrae?f X%lguch as a
foil of CWE‘B ni ckEI @gf sol.der, or aI | oy thereof. The conductl ve
board 25 ng|circhaisbodrdn]l 194weR heget he range of 3-50m or preferably
8-35m 25 The stiffener board 24 is formed of netal foil, such as a foil of
10 al um num cépyeansulating matessad cemaenly iredsas theinsulabaedmatenidofl |y has

a
the wired circuit board may be used for 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 ¢tm.

The insulating cover layer 20 usually has a thickness in the range of
15 5-100 #m, 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 5-50um, or
preferably 8-35 ¢tm.

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 .4m, or preferably 8-35 .tm.

25 The stiffener board 24 is formed of metal foil, such as a foil of
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thi ckness in the range of 15-300,m or preferably 50-150, m The relay
flexible wiring circuit board 1 is forned in the following manner. First,
the insulating material is forned into a dry filmand the 5 |ike by a known
met hod, to formthe insulating base |layer 18. Then, the conductor |ayer 19
is formed in the formof the above nmentioned wired circuit pattern on the

i nsul ati ng base | ayer 18 by a known patterning process, such as an additive
process, a sem -additive process, or a subtractive process. The insul ating
material in the formof dry filmor the 10 like is |am nated on the

conduct or alayeinung, deppar kevosiaidess ekeel. t The stiffenge boprd Glarsuadlyclaen | ayer
20. The lam nation of the insulating base |ayer 18, the conductor |ayer 19
and t he i ndutlatéssgnaheannigayén 5230Mam e freferablyo§0d 50 omer net hod. For
exanpl e, they are adhesively bonded by the application of adhesive to 15

bet ween the i npHbalel i@ fhasifle! wiehe k8rcaid bbAfd Q0N eGeed haudle fIlodndkor
bet ween the conductor |ayer 19 and the insul ating cover |ayer 20.

Al ternativ I oS i . G i,d (Nl lied to
he conductialnpEy PTG the lsiladRe Hisrfd B 0XATGRELOaE R S MR 00
cured to formthe,insulati basg | ayer .18 .dj.rect| nt capduct or | ayer
5019, 71 ke b knome RisshtkoRooriyiss inwuabingchantaavat % na N dieci  oui
pattern nmentioned above by the subtractive process. Thereafter nononeric
sol ution seeustorplxeanQ 1adpemedsinnthe faym| efethe @bowe mpstipaed Mredase
| ayer 18 including the conductor layer 19 to forma filmand then dried and
cured to fareuit hpatiersubat they inswlatingapase d@yel riécbiyya dnmdve @& tenndgct or
| ayer 19. Wen the conductive board 25 is formed directly on 11 the
i nsul ati ngpiiesss, | sie 48, an wddithay efrosedst hakemi adelitiee r piebgr sdaby a
subtractive process. The insulating 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
pattern 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 1s 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 forned in the formof the conductor |ayer 19 having the wred
circuit pattern nentioned above by the subtractive process. Thereafter, the
nmononeri c solution such as polyamc acid resin is applied to the insulating
base | ayer 18 including the conductor layer 19 to forma filmand then
dried and cured to foyrmthe insulating cover |ayer 20 directly qn the 10
conduct or tﬂl&y@ﬁu@mgrhe&é]ameérl,&ﬁﬁm’]]@wapsnb@%a{ﬁ @awbstﬁ@te raghibyodard 1
thus forned is opened at the front end portion, the rear end portion and

t he i nt er madtadtfeil suchtdsom chyper fombbeingdamiygatest doectly woheandh sidelof ithg,

| aser - abrasi on, chem cal etching, and plasma-etching, to expose the

conduct or jhaukitid®base fayem 1i8hef Dpelyimide filherrebliké dilm)ngay be used. In
suspensi on- board-si de connection termnal portion 11, the connector-side

term nal noiticQ8e 22he dREtAl Fofll B8 o€ tRRT fristladRe Eﬁp%&% ¥s Vhen
[ s for

the nononeric solution, such as polyamc acid resin, I's f into afilm
e R IR
o ST e e b8 B SheR Hhad S | O
suspensi on- boar d-si de connection termnal portion 11, the connector-side
terninal popnpwerizEolwidon guckiagddraminatidgesin srapdiehto the ipslagngor med at
the sane tinme that the insulating cover layer 20 is formed. 12 Then, the
gr ?und | aylersellayes ISineddomg tthe mindacbpplagict elQ do tihems i d@inofand then

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 1,4-dihydropyridine derivative, may be mixed in the

monomexic 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-stde terminal portion 22 and IC-side terminal portion 23 can ail

25 be formed at the same time that the insulating cover layer 20 1s formed.

12



the 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 opening 27
corresponds to (overlaps with) either of the first termnal portion 13 and
the second termnal portion 14 (the second termnal portion 14 (on the
wite line 21 ide) in the jllustrated 0 epbodinent). In qrder. to

| aminate the c aﬁc%ha/@%@éir@yzsl i1p dexgd on theestde qpOPULe Hg(t)lb%@@q dyer 18,
the metal foil forned on the other side of the two-layer substrate of the

i nsul at i ngtheawsulating cogermbaydro?@® aviayevih ensysp ansiagt-bhaxil-sidet ¢onreghiont i ne
that the conductor layer 19 is forned, to form 15 the conductive board 25
into the afeewganaknioreioad 1foisnféirhed c onfogposat tonhe havipegsidiebopahisite 27) .
The conductive board 25 may be fornmed at a | ocation at | east opposed to the

suspensi onshRHoa tEEmEPANFGtoan f.erm nal portion 11 in such a relation
that the opening 27 can overlap wth either of the first termnal 20 portion

13 and . he sec r.mynal t. 4 :Eop. e l.e, when t - Layer
subst rﬁe ment ?gge%%ggg{)gypgqﬁs%gapéédl lg‘rrf eaﬁ%mﬁ%m%%‘?‘f'dgﬁ{ P%g&pg ard 25
may be forjged on the entire surface . of the jnsu]ating base |ayer 18 (except
the openi nﬁﬁzﬁ)tﬁ&C&H&upﬂgeﬁ)@ﬁaqiﬁ%ﬁdamlaﬁre&?m cﬁﬂe wsﬁa@w@w !
wring circuit board 1, as indicated by a phantomline. 25 Aternatively,
the conducin secthaaelntia thattthe onemang 127 orpesponda $p foverbagowridy dither a

predet er mi ned shape nay be adhesively bonded to the
of the first terminal portion 13 and the second terminal portion 14 (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 base layer
18 (except the opening 27) along the longitudinal direction of the relay

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

25 Alternatively, the conductive board 25 of the metal foil previously
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i nsul ati ng base | ayer 18 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 formed into a predeterm ned shape may
be prepared and adhesively bonded to the conductive |ayer 25 via the
adhesi ve | ayer 28. For exanple, Pylarux (product name/available from Du
Pont - Toray Co., Ltd.) is used as the adhesive used for forning t he

adhesi ve | ayer 8 10 The ener, board 24 erv to reipnforc rela
Fowt bl & widkrrest inip c%.nr%séﬁranfe%gla%ﬁa%g & aitheistv iy Bondef thnthd © o

required to have relatively high stiffness. Preferably, the sti ffener board
24 i's arramyadatig) Yesat layeyd s vigrtheradhesteglayeexi bl e wiring circuit board 1
opposed to the suspension-board-side connection term nal portion 11,
because t he 15 Theraaftengtlparstiffenet hikoara 8¢ sl bt atedi nhntjlecicondnhatti\kmard 1
is required to have flexibility. The relay flexible wiring circuit board 1

thus produggghd $54S¢H Jl%r 6 dBRARELO Bh O QHMRSRr (KR rTUSL S LIS ch@a&VE T h
circuit 3 equi pped with the magnetl c head 2 and the control circuit board 4

for con ro L Qﬁﬁg

suspens%J on- hoar d‘ZQX 2%,1(; e?%{ rl?g rcf)gra%}‘otn 1@ (EPI #%ﬂwrgglr?%lﬂé’nd
portion of the flexi Wi ring circuit. board 1 nnected to the
wi red- ci r cif ?fi)d?‘gxs?dgre‘ga‘?ﬁ%’é‘t‘? BFninr?e‘(l bﬁoPF?Weig 36‘% €&Y§Pensi on
board with_ circuyit via_, the sol der bu 26, Al so, the connector-side
terninal pbenaed tgﬁhgpopﬂ@ty@ laygr % agderadhvessre layer 28, aF ox|exammle, wi ri ng

circuit board 1 is connected to 14 the connector 15 via the connection pad
31 and t he Pybanec{popddst name/available from Du Pont — Toray Co., Ltd.) is used as

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 is 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 is connected to the wired-circuit-board-side
connection terminal portion 12 of the suspension board with carcuit 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 |ines 21R and
wite lines 21Ware anplified by the preanplifier IC 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 nterposed between the suspension board with circuit 3 and the control
circuit bdhedcenmerdor hdn viaatteniconedction til chintarsl thier connedsoarkd id¢, while
keeping the anplified state of signals. This relay flexible wiring circuit

board 1 hagnhbeedaasheudhib@d civatitdhduardtdre conductive board 25 is formed at
t he suspensi on- board-si de connection 15 termnal portion 11 in such a

el ation that thepspeRpRBe?icl i [hBRTE of tARTC AR brkiifac BBt pye board

25 overl appin e first termnal portion second
termnal portj,on 14 but is n for at, a paqgrtion,of the conductive board
25" cor r es Rttty PEnetion il 33 onEiaf he B MeRMS i S SIS he
second _term nal  portion é4. In short, tge 20 opening 27 confronts the one of
the fiPst wansmHied Senmiths spspapsropRoard ol cx@nhsrigl thsopantsel @zcuibyt does
not confront the other of the first termnal portion 13 and the second
termi nal pwardohthpughnthot head hoed<Z1R had wortel dotes\21 Woaredag@®ldmd byponds to
the other of the first termnal portion 13 and the second term nal portion
14. Thi s abegiredaiplifiercidhial | ow 25 reduction in capacitance at the
connection points between the read wires 15 6R and wite wires 6Wof the
su?penSI on boargy¥i {He Fddd Sighals aRd Wt sigr¥ls to the magnetic head 2 are

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

15



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
611 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
conductive board 25 but no_such opening is fornmed in the stiffener board
24. By vi réRansk wriie snireheWs of thgysusnsnsitiebpardayith eixrwited andithg foistcui t
board 1 can be held reliably when bonding and the like to contribute to

enhancenenindfsdoondi tegminhl gortiohy. 1R 34, cathieeted rthegetoerto oéntirble the
conductive board 25 and the stiffener board 24 can produce controlled 15

char act er i ${dractetRetanaedancyi de range applications, depending on its
i ntended purposes and use. Although the ground |ayer 17 of the relay

{1l exi bl e wi 11 ngreghr Cilel - HO0ThytheCOIREL SLRG: L HE, ONHELING SHRREG 25, having

t he opening 27 an ener een i1TTustrate ove (FIGs.

2 and 3), g{\@ round 20 Ief‘%er 17 gﬁ/ be f.or.rred%% the stiffener board 24
only, With lg‘fﬁ‘o\}’i‘%ﬁ""r‘(ﬁm dlcRBACtAETHERPE SBUICREY SRHIAE SHIRFBON 4 to 6.
The sane reference nunbers in FIGS. 4 to 6 refer. to correspondi n% menber s
or parts tdaamdsithgircniicshayingthy read wikesfdt andowride wires 8Bhand thai t t ed.
In FIGS. 4 to 6, the ground |ayer 17 has the stiffener board 24 only. 25
Al so, the steqafif Bnes 2ddarach d2 v rites liaes W afdrn ede st thn dineapiwhenr fgr 2Bef or ned
16 at a location at |east opposed to the suspensi on-board-side connection

{ transmission of high-frequency signals.
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 reliability. 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 openming 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 1n 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 fornmed 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 opening
29 10 corresponds to goverlaps with) the second term nal portion 14. The
stiffener Hoar pcasiopapt eagk wpposed ytoptheletnsgpnaenthoard-side conmegtiani ng base
| ayer 18. Usually, the stiffener board 24 is provided at the | ocation
opposed t cteriménalippetms di-inosuah aixédatiomibhat ithe openiigndb copoespionds ¥ onl y.

15 This relay flexible wiring circuit board 1 has the construction wherein

the stiffeggiedoRilte fdst ferhinBPPoption NS abadRBESIhn Bl diSaldFo:dRIN ¢4t | ON
termnal portion 11 in such a relation that the opening 29 is forned at a

portion ofhfeedtdd {GAEhaPPathr? 4 WGRIRSRAG e HIVPRFS in MR 1 Sha' oF M nal

portion 13 an e secon erm nal portio ut 'is no or med 20
portiog} of .t he stiffener board 24 corresponding to the other of the first
termnal poOrtion 13 and the second termnal portion 14. In short, the

o nal port | B SXamBlR, GeesURBBOE HRFE CHEDDAORRCRIN (NN A PSPCAr i nal
portion 13 and the second termi nal portion 14, in other words, the stiffener
25 board 2hatdheopening B2 inphenceslytfoemeidna tthe enetiah £il pyrrimehing farsd, t he
second 17 terminal portion 14. This construction can allow reduction in
capaci t ancand, then, the stiffener board 24 is laminated on the insulating base layer

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 OR 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 nent nmenti oned above. Hence, the relay
flexible wiring circuit board 1 thus constructed can also achieve

i nprovenent in signal transm ssion efficiency for the suspension board with
circuit 3 having the read wires OR and wite wires 6Wand the read |lines
21R and wite lines 21Wforned with fine pitch or 10 for the transm ssion
of hi gh-f rteenelpeitipiald. Abtheumiredon eampllpwesgdmction; in eapaciteaget boar d
1 having the insulating cover |ayer 20 has been illustrated above, the

i nsul at i natctdweeconreayien @Rinisbeiwearettes saard wyrdsrR spehwatik eyirde 68 difng on
its intended purposes and use applications. 15 No particular limtation is

i mposed onthlehgudhdiRen® i Boatll whRcicaitd8 af@MIRC tir®N ahdl Bodddd Rehied 12 of
t he suspension board with circuit 3. It nmay be in the formof a known

term nal p;ﬁc{r ffogﬁllﬁnbﬁ%gcﬁfrh%té& ¥h§ﬁtb?ﬁpcoﬁt?6lniﬂba{:l?ﬂ%rgié&9 ic Iﬁéggﬂ%ngée 20

Wiile in the 0 present 1nvention w escr "further

detail ,wWth reference .t0o Exanpl e.and, Conpar atj we Exanpl es, the present
i nvent Pon ‘?Sslsﬁbf GEPH tﬁ%e dE’i?&H‘BII% Eale Srative Exanples. 1)

Production of relay flexible , wiring.circuit_ bpar 25 Exanple 1 18 A
doubl e- si ded cHEpES dearelpy Haxible Wmmﬁxu(fpbwgu tﬁ&ﬁ@pnstructe can

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 1s 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

18



avai |l abl e from N ppon Steel Chem cal Co., Ltd.) having a copper foil having
t hi ckness of 12.5 ,u mon each side of polyimde sheet having thickness of
12.5m was prepared. 5 After the doubl e-sided copper clad | am nate was
covered with a dry filmphotoresist, the dry film photoresist was exposed
to light and then developed to formit into a resist pattern to cover a
Wred-circuit-pattern formng portion and a conductive-board form ng
portion. Then, after the copper foil exposed fromthe resist was etched, the

10 resi st was renoved, thereby form nﬁ, on one_side of the polyimde sheet,
the conduct or Aaylenblersidad opumed clad Jamipate dESHANEN (phedudtadameales and
the wite lines having the first termnal portions and the second term nal

portions, sefhddeifrehy Nippdnabseclf OGheimigal @v.t adot havisd de coppéhdoiiol yi mi de
sheet, the conductive board having at a portion thereof the opening 15

over| appi NgaWnlN thitRne&C AFA12 & A abn PO Qftke o-ffl‘gcﬁl?ﬁﬁhfé sh@e@HBhAL! ¥

rect angul ar al um num sheet havi ng thickness of Om was adhesi vel y bonded

to the ot htt%ricﬂu%% O(fflzt%"ﬁgﬁ?%iré?égﬁr Jleet at a portion thereof opposed to

the first termnal por _ e second termnal portions via an _
o e et A SR AL T A RSES 20, S S g O
copper clad |am nate (ESPANEX (product nane) available from N ppon Steel
Cheni cal dalm phatoyesistyithg @chgpeph@twesmhéNﬂSnngﬁedkmebsh@fam tBenu m on
one side of polyimde sheet having 25 thickness of 12.5m was prepared. 19
After the diveddpeditddadrnzappeto al maidtamthaie tovasvaodewaedviitduitrpdttern
forming portion and a conductive-board 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 104m. 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 44 m on one side of polyimide sheet having

25 thickness of 12.5 ¢4m was prepared.
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filmphotoresist, the dry film photoresist was exposed to |ight and then
devel oped 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 termnal portions and
the second termnal portions, respectively. 10 Thereafter, a generally
rectangul ar al um num sheet of 100m thick_ _having, at a portion thereof
opposed to theAftetdhe siogls-sidedpopreordad daminpienivag @vevedusith 4 drpred by
punchi ng was adhesively bonded to the other side of the polyimde sheet via
an adhesi viglnh plastosdsigtpaky dghéibinvphbrvesigt wdd ekpesd of Likbm amd shieh a
relation that the opening can overlap with the 15 second term nal portions.

The flexi b)& elbgerltd ¥6Yeh 10RO AT bsY@Sp REOHHES Lovd N at WhRIFBRARE-patiRpRar ati ve

Exanpl e 1 Except that an al um num sheet with no opening was used, the sane

processes . Exanple 2 were taken to produce the wired circuit 20
board. 2) %?%%%gilgldﬁg%i‘ Suspension Board with Circuit After solution of

Cheet o st ai nFBEa. Abier (haiORper HOLCraeselr r3Biniie fesidt waspbdiad hel | ght
and then devel oped. Then, it was dried and cured to form25 an insulating
base | ayerresistpghyirapgwedetherehsvionming, enmaesside afothe polyimndesheet opened
at connecting portions thereof to the first term nal

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.

10 Thereafter, a generally rectangular aluminum sheet of 1004 m 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 ££m 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  board.

2) Production of Suspension Board with Circuit
After solution of photosensitive polyamic acid resin was applied to a
surface of a metal sheet of stainless foil having thickness of 25 1m, 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 tm
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portion and the second term nal portion). Then, a wired circuit pattern of
copper foil with 10mthickness (wired circuit pattern fornmed by read wres
and wite wires) was fornmed on the insulating base |layer thus 5 forned by
the sem -additive process. Further, after the solution of photosensitive
polyam c acid resin was applied to a surface of the copper foil, it was
exposed to |light and devel oped. Then, it was dried and cured to forman

i nsul ati ng cover |ayer of polyimde resin having thickness of 3,u m(which
was opened at a connecting portion thereof to a nagnetic head). 10

Ther eaf t er(whihle wasnemariadg ap oroninengngf petiwnsetldreshdet theo firste térmutalt er ni nal
portions and the second term nal portions were opened. The suspension board

with circupdrtivmsand @Ho Gecon dtérnin alrporgon). 3)TH diaiicdnciihdt paksten dfunps
were formed on the first termnal portions and the 15 second term nal

portions Qfopg%? folle¥htl & 0 he Thickiess Whifdd eitchi BBtt_@i‘ﬁrIBhﬁgd l#] reafind

Conparative anple 1. Then, the first termnal portions an e second

term nal portionswere connected t wi.res. and the wite,wres of
the suapenSen Dok Briet RIoer iy BriedpEathe aoihaiie. baSe e e > rhen,
the characferistic ippedances . at the connection 20 ppints on the relay
f1'exi blPe ioFRg Er Pt SUBRARANI YR DTORRS e onfBEN BN Albe Rarolydian o si de,
and the suspension board with circuit side were neasured by a tinme donain

ref | ect onephotosapRiivemdpamicheid resin twamppplieddama isnrfpeslcf the @HPRABLE |

21 Wite wire Relay flexible wiring Connection portion Suspension board

circuit bofailditvastas eiposadtto light and developed. Then, it was dried and cured
to form an insulating cover layer of polyimide resin having thickness of 3 i
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 conmnection
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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Exanple 1 90Q 70Q 80Q Exanple 2 95Q 80Q 80Q Conparative 1000 60Q 80Q
Exanple 1 TABLE 2 Read wire Relay flexible wiring Connection portion

Suspensi on board
2 75Q 50Q 50Q Conparative 100Q 60Q 50Q Example 1 It

TABLE 1 t

difference of the characteristic inpedance

circuit board with circuit Exanple 1 70Q 50Q 50Q
is clearly see

hat Exanples 1 and 2 are smaller

Exanpl e
n from

5 than Conparative Exanple 1 in
anong the respective parts.

VWhile the i I I ustratl ve enbodi ments of the present i nventl on are provided in
the abov Td ony ﬁél&)?ﬂéﬁbl vibg | PILLALIGR pBHEROP @"%ar%‘ I's not

to be construe restr ct '\6%1)(1tbo él frcation and var| at i oan Dr esent

i nventi ol IEd \q'i be—obvro to those bKIII,.{ﬁb T rn: art |3,2 U be— covered
by the f oH-OWERY—el-airs—22 HAT—-S—CEAHVEDH M-ed—eifeuit—bpard to

connect W fﬁxﬁmg?g\ nsion b 9 with circuit 86)99\/| ng a read8ire and awite
wire, the Wommaraivecu]t boarH06bnprisihg: 5 &A% nsulafing | 898, a f|rst

t ermi nal {pofxponleb clonnect with the read wire and a second ternina

portion t

o connect with the wite wire on one surface of the
TABLE 2
Read wire Relay flexible wiring | Connection portion | Suspension board
circuit board with circuit

Example 1 70Q 50Q 50Q
Example 2 75Q 50Q 50Q

Comparative 100 Q2 60Q 508
Example 1

10

It is clearly seen from TABLE 1 that Examples 1 and 2 are smaller
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

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

covered by the following claims.
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{ insulating layer, and a ground |ayer fornmed on the other surface of the

I nsulating layer, 10 the ground | ayer having an opening fornmed at a portion
t hereof overlapping with either of the first termnal portion and the
second termnal portion. 2. The wired circuit board according to C aim 1,
wherein the ground |ayer conprises a stiffener board and a conductive board
I nterposed 15 between the insulating |ayer and the stiffener board, and
wherein the opening is formed in the conductive board. 3. The wired circuit
board according to Claim1l, wherein the ground |ayer conprises a stiffener
board, and wherein the openi nfHAT by EédgﬁME&BS3 stiffener board. 20 23

1. A wired circuit board to connect with a suspension board with circuit
having a read wire and a write wire, the wired circuit board comprising:

5 an insulating 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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