; e3eggTF6| Ti a~~~~r ~~ W RI NG BOARD, SEM CONDUCTOR DEVI CE) ELECTRONI C DEVI CE, 7/'7
AND Cl RCU T BOARD | C PARTS 5 The present invention relates to a
Wi ri ng board, a s mmmﬁwwvi ce, and an el ectronic devi ce and
partlcularlytoa y which reduction in anlnduc %f
wiring section in a vm"‘r“?"‘r?@ board for mounting on a senmi conduct evi‘ce or

that of a wiring section corrposed of Leads in a package of such IO
sem conductor device as well as reduction in inductive cross talk noi se can

be achi eved. PFIFRHE AARP. PREIGINPIGTPBPEVECEr FLECTRANEF PEYEEE pAAPFIRGPIT
el ectronic parg sy Da%ﬁpgggb%ﬁg ¥akRs@ circuit board for electronic parts
i S

by which its ¢ Aract € edance can easily be adjusted. 15

REC T~C1?2r I TTTI 1" 1 rIT: TLTX TAT11 IvTTTrI AT In also the world of digital
circuits, trends of speeding up operations proceed, so that there were the
cases wherei n,pfgn exargkernOReiTaly ON characteristics of a

sem conductor.chip to be 20 nounted are affected by a finished state of a
board circuit as inThiee poeschof ianaiprci relatss GErar actvardiagi CoédErdaace
o Tina (wiring) is decided by a type of materials, a distance of an

i nsul ati ng mat #enigondycseri dseiqeedandtane b ec heobich i vane. @ndl pretiqilaerly
ground | ayer, or a |tch defined hetween | eads and the ?5 like. _In this

respect) since*Suk AEORCYOBY Rl Fadhsiatedn AR i’éﬂ‘ﬁ'é‘ﬁ%‘i‘&n"feblwdﬁl%ﬁl ch
is close to the |limt ,of th re uf rln engln eri i1 &an be
made cl ear forg?%n?l rigtatY%ei% E? éecrl r%r rr‘%1 ? resu mgf%lgg%om Cart is
the one which b3 it 88 d wiziag sectidn lombels¥a’P07 haE QPEIAHIKQRe of such
characteristics of a sem conductor chip to be nounted after having been
finished. I tbsenivwddbcabradetice abnelilt 83 muiiching wikdisticenductedtalla
readjust a joined position of parts while confirmng

oper at i onchar aRe€¥¢ s‘ﬂncéﬁf aghbeyeonduct or ch| p, 5 V\/nereby adj ust mrent has
been perforned. At pres Si nc%&lsjse of Wi ri ng board suych as a TAB (Tape

Aut onat ed Bondi ng) %A Bé@%ﬁé’s sFBF‘é“‘?‘? FENALFNE° v}t 13758 Fi R4 €E°F~-m)
to 601 -m pi tChef O DS o ’?’ﬁ'frtf‘sa ;Ef? Culgffo%%d %%29? oh:l &, 2Rove, de cr| d.0ed .

prior art, the prese ven ave oW ng pro

Were is such aapwm,e';q;téﬁaicssea&aéthﬁieg@@q&np%aﬁwguﬁtasaﬁzy% Mﬁ{gn%%t ed
i ncreases extraordinari in the world of the above described conventi onal
digital ciaguits, it becorres very difficult to apply matching Wrk in a
manner of i ndivi dual response 1~ Wth respect to a systematic nal function)
nmerely such a BaAne NPRIOE oNEHNTIANDl e 1S selected to make cl ear a
procedure for adj ust| ng oper at| on, and a manner for such adjustnent is

i ncorporated in a fIW&F%MV?@lePSc‘Eﬁ@lnﬁ%F%%dOH@d“ %Eé@l‘-‘dlih’gﬂ' PP
there is such a ﬁiéanngthr%tc a manneg ust rrent c Gh ¢an be .

i ncor por at ed i ¥ suc ssenbfly FP ne rret IS e Feast hncurdd.” 0r 1
one hand, speedipgpip, Ypedatiok raﬁms.sw&m @@Samtcoaa@@%ﬂorcﬂ%eée (%
generation of noise due to e ectromagnetic field coupling appeared between
| eads of fi2he pbhfAbedVarengsféced\blyi HF id3sheardtadecBbf as bbhed alineaidess rinbed
TAB tape, and such probl em becane the one which cannot be di sregarded.
There was suchtaeprveblemi H@@laGrFiUWS(re@wm%FiphéﬂMRnaﬁos@ line

bet ween | eads i,ch are, di S art from one anot her W|th 30! - ~m
interval) so t yiTrang gh?il igc deed %P a type of materials, distance of an

insulating material to be inserted between the board and a

plate-like ground layer, or a pitch defined between leads and the
25 1like. 1In this respect, since such board circuit is fabricated in
2 dimension region which is close to the limit of the present
manufacturing engineering, it can be mada clear for the first time

whether or not the resulting board ¢ircuit is the one which is suiced

A
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r 15 July 2002 waveform of clock pul se gala remarkably out o shape. For

I hstance, whoa a 8GA (Ball Gid Array) of CoP type is nounted as a

sem conduct or device) influence of noise due to a nutual inductance between
wiring leads in a package becones a prolemin 5 view of opﬁtg,a“ 9@0
characteristics. Accordingly) an object of the present inventi A [ q20
provi de a technol ogy by which an i nductance of a wiring section arranged 10

in a usual wiri ngkoggegg%i% did3h L= o 085G ARG 0ERO3RE: U A LG Lk 2

sem conduct or 53 as we S Ive cross t can be reduced.

Anot her obj ect 3@t etNgabLYEMAAD #ihilsReBl OVigler e 1RSI A9Yardd oYhicgPcuits,
reduction in an inductance of a wiring section provided 15 on a wiring

board such as RatABiifRSKODPEREuRked ELFeaONBICE0) oIt §OsOEisedECHAOEs | N
an inductance of a wiring section conposed of leads in its sem conductor
package as wel Whalereddérnbmg Pnerativgt ¢haxagrtessst idkofarsdrd cavtewadehip,
farther object of the invention is to provide a circuit board 20 far

el ectroni c Par #§eppbya g enshhracRess PeréCFmstdance of the circuit board

b ily adjusted even in a field of digital circyits which haye b
fabricated in ari exbt dGACRAry* MAMEPT ThesE 5P GPASF BHLerss WP BB

apparent from the folLowbRd: S fhbeHedeREs bOEE QN o, 2K 1k iGRNNAGT %@amw

t he 25 acconpanyi ng drawi ngs.” According to the first feature of the
i nvention, a wi(igg 9o mCPifyH $RR: ba feddet ermi ned wiring section being
di sposed on an 15 July 2002

As a result of studying the above described prior azt, the

10 present inventors have found the following problems.

There is such a problem that since the number of products to
be fabricated increases extraordinarily in the world of the above
described conventional digital ¢ircuits, it becomes very difficult
to apply matching work in a manner of individual response.

15 With respect toa systematic malfunction, merely such a manner
that a typical sample is selected to make clear a procedure for
adjusting operation, and a manner for such adjustment 1is
incorporated in a flow of working processes may be adopted.
Accordingly, there is such a problem that a manner of adjustment

20 which can be incorporated in such an assembly-line method must be
at leagt ensurad.

Oon one hand, speeding up of data transmission brings about
a2 new problem in generation of noise due to electromagnetic field

coupling appeared between leads of fine pitch wiring in a wiring

board such as the above described TAB tape, and such problem became

o
wn

the one which cannot be disregarded. There was such a problem that
a ringing (resonance) phenomenon arose between leads which are

disposed apart fromone another with 30AMAm interval, so that a signal



i nsul ati on board; and an el ectromagnetic shielding filmbeing placed at a
pesition close to the wiring section. In the wiring board, conditions for

di sposing the wiring 5 section as well as for the el ectromagnetic shiel ding
film a condition for physical properties required for the qggﬁt og&ggetic
shielding film and a condition for frequency to be applied 'H& cted
so as to decrease an inductance of the wiring section as well as inductive
cross talk. 10 Recording to the second feature of the inyention) a

sem conduct or HBVPERE™ HmSAPEEsPULAR dedet FeMhifdttve °8ki ®f di¥eri | m bei ng
di sposed on a sur fage) .on. which i nt a Ci L cyi f.\a _senigonguct.or
chi p has been for.rrecalﬁ,cm% ﬁ‘rngﬁaﬁégh ‘fqpnesnulaaglgégifaﬁfmcrtgg én([?a a)d o?sg%go%ecfspn
the el ectromagpghihcashh @l Sidid bl bPEQYIE ADnt NS A dNHofdd Blhe tBG h@Ak1 S
electrically connected to an external term nal of the sem conductor chip;
and the resul t iagustinkd breedeamivdriay beidyyisenlpedkiyé bezoneald pgoBhem in
material. According to the third feature of the invention) an olactronic
devi ce, conpri gésv eheordnstignbebrrreterdesées bed in the above first
feature; and the sem conductor device as described in the above second 25
feature which is to be nounted on the wiring board. ' In accordance wth

t he abovenenti eredet ermned wiring section is
di sposed on an“Tnsu on poard and an el ectrostatic shielding film
(metallic foil) is placetiaby, nlébﬂégtyoﬁQQZ p2eBBiE 4inQAnEl QRLE og?%%%rcﬁ "

W ring section, an eddy curfent Iows on the el'ectromagnetic shie

placed at a pogi tbOMnSIRAL bYOwh{th Wn L AG SRGlcle0Bs | ) v rdhg e5dd QR nRLF SidL @
magnetic f 1 ux produced by a current flow ng through each | ead of the

Wi ring secttfoniaf aSusnal wingngoneard oxcahael efl.a Adrangesediion Bdip6sad s
(self inductance and nutual inductance between |eads) of the wiring section
as wel | as indéd&rp§el®rpgsniaprdushiPrhpactir @4, Vohkrashynfrctive seens ctr itk
inprove reliability of electric signals and to speed up for transm ssion
speed. 10 AccoF&F‘néetﬁecﬁhceedf'ourth feature of the invention, a circuit board

for electronic parts,,&qmy io%‘r?éét B LIhEUL L, HQALE PY eu%%ggvP&/e faoﬁ:gicﬁkgogog&zn

plurality of |leads on an I nsulfating material; and a conductor dispose

the plurality @f Lraes ddaueugbnaih b2 LASLE BincRUcEBS Qriirdhg gl diRAUSEEEL dad
sel f inductance of the plurality of |eads by flow ng an eddy current

t hr ough t héScomduetwirirdg biched adoate afsoarTiB freatuca)pasedertingplsemdfobdector
insulating material includes filns nmade of polyimde, polyam de-imde and
the |ike, whil &e¥hceximziedusriehdncandifdustanae ofde svigingss ¢f iedr eePgRs§d om
copper) alum num 1ang al, | Or¥1§ obt aj ne%ther efrom =t io q sirabl g that ouch
foil-like matePralt®REE &%t A-BKRBBLCPIIUEEOF BETRALS 3R 149 15r G&r TEBUOBISH it

required StrenQ%Quctive cross talk can be achieved.

A farther object of the invention is to provide a ¢ircuit board
20 for electronic parts by which its characteristic impedance of the

circuit board can be easily adjusted even in a field of digital

circults which have been fabricated in an extraordinary number.
These and other objects will become apparent from the
following detailed description taken in connection with the
25 accompanying drawings. _
According to the first feature of the invention, a wiring
board, comprises:

a predetermined wiring section being disposed on an



It is usual to use the insulating material and the conductor in the form of
a, conposite sheet wherein they axe lam nated with 25 each other. The
resulting conposite sheet is bonded onto | eads of a circuit board with an
adhesive layer forned on the insulatinggmaterial. An exanpl q:sgj I?%bZ
adhesi ve includes the ones which are 6 15 July 2002 prepare Y i
variety of synthetic resins such as epoxy resin, and polyester resin. AL

t hough t he adhés$wlattmn beaggplamdl to a conposite sheet to forts a |ayer at
the tinme when the conposite sheet is honded to a circuit_board) it is

nded ' S .
desired that such adfe®}9RtIWAGRERAS et dpre FitdBsIAHER AP DAt BrResition

conposite sheet.in aorder to.,efficiently proceed an operation of
characteri sti cch??%ﬁt@e%élﬁt .WiW\P? e“tcr:kem}é()nposi te sheet may be banded

directly to leads onfhgLijieyhk 99@-}:';1,, ddnafRYoRE lf’@é‘dﬁ@p%giheeﬁlgfe\%zring

t hrough another 10 insulating nmaterial, or an insulating’|ayer

formed on ascopgducidt £4 LBE1LCREPEsEt EnéhepictrUrRgReeseNEhi dvdlg Qriiw, | la be
explained in nore detail in 15 conjunction with appended draw ngs, wherein:

FIG 1 is a schenditiomplanahysieal plropenti enreqiireteflosthaclecerohagnetic
printed Wring board according to the first preferred enbodi nent of the
present inventsbhelding £f21m, sand @ eapdiciicaxfRnitaeayeney itonbefarphd ed i einsd
wiring 20 board according to the fi rSt[aﬁrffff”ed errb?di nment;, FIG 3,is

anot her vi ew f BFLeXI%4iSH AY L OPGRTE AR  PFITREF W i TG BOSIMF JEEBIW A5 t o

the first pref gufdav\f_rgth&yc@%;cfg& tél'%s a diagramshowng a flow ng state
i'c

of an eddy curren was confirnme y sinulating specifically a self

i nduct anceigeduced hyeddi@iaddyeSurhentsdioaduchdl duted €L @hki Cidvahkiof, t e
printed wiring board according to the first preferred enbodinent; FIG 5 is

a di agram shows agicomhartype devace) nthugirdnee: (neasured val ues at 100 MHz)
with or wwthout a netallic foil in the grinted
an electromagrnetic shielding filmbeing disposed on a surface,
on which an integrated circuit of a semiconductor.chip has been
formed, through an insulating £film;
15 a lead is provided on the electromagnetic shielding £film
through an insulating £film;
the lead is electrically connected to an extaernal terminal
of the semiconductor chip; and
the resulting structured material being sealed with a sealing
20 material.
According to the third feature of the invention, an elaectronic
device, comprises:
the wiring board as described in the above first feature; and
the semiconductor device as described in the above second
25 feature which is to be mounted on the wiring boazd.
In accordance with the above-mentioned manners, since a
predetermined wiring section is disposed on an insulation board

and an electrostatic shielding £ilm (metallic foil) is placed at



15 July 2002 wiring board according to the first preferred enbodinent; FIG
6, is a diagram showi ng a change due to a value of specific resistance of a
metallic foil in the printed wiring board according to the first preferred
enbodi ment and a frequency of a self 3 gnductance; FIG 7 isga %@i C

pl anar vi ew show ng an outlined structu‘rse of a DRAM havi ng 355@\9
constitution of CSP type in an LOC structure according to the second

preferred embogdi Bty Jnl Grofle | S dReCRl ALOLE ¥k e¥h SNOWeRAY! HEr £SRCRLLM diaT T
of FIG 10 7; FI 9 Is a sectional view taken along the line B-B of FIG

8: FIG 10 is ghdeariafethaghéti®ndlietiery SAINW PUadedaithial pols LIS klodé b Of
the structure for preventing electromgnetic wave 15 shown in FIG 9 FIGS.
11(a) and (b) ahe wlirdggasec ttiaahis @odi nec @ anonbleteion afagnedifi £inngrodu sl
affecting wiring | eads on a package of a DRAM having a BGR structure of CSP
type accor di ngb¥o2t $x 28ntofd OB eT et sbnBaeh merRd ioF &be oY ikifce skrEhom of
specific sipulatign;, 20 FILG, 12 is a diagramshowi ng.resuylts of a

si mul ati on g;) 2 yizAng br239) d&d ﬁﬁﬁ‘t"égﬁgr ag]ssﬁov%e El GREEARERE 123K a
di agr am show n 0 b atihQRctdcd bd i rgea . par

portion of a |l gggg;éggﬁs%t '{no@fg{) P=min Fl Gc 11; 7?5 e‘Iél 2%3 sei gfat ?a{é?%\irﬁg

showi ng resul t geetidn WALl @8 {fduddiviehereasecanerc@nChl Cédided) WBereby
effected on a disposition of an el ectromagnetic shielding film FIG 15 is
a vi ew representetls bynzmdeduiy almarovei reliabifldty of elhadtyi208ihrendsl andi vy
action in a ringing portion due to a nutual inductance;, FIGS. 16 (a) and
(b) are schenaﬁpeegl‘b}i’la?m’vi‘:éé%mé%lﬂf’%mﬁg an outlined structure of an

cssential Rgrt of anelectronts devhss AC90RHLD0 I %A YoR & SLLER: e
board for electronic parts, comprises:

a circuit board prepared by forming a plurality of leads on
an insulating material; and

a conductor disposed on the plurality of leads through an

15 insulating material and reducing a self inductance of the plurality
of leads by flowing an eddy current through the conductor.

In the above rouréh feature, an example of the insulating
material includes £ilms made of polyimide, polyamide-imide and the
like, while an example of the conductor includes foils prepared

20 from copper, aluminum, and alloys obtained therefrom.

It ia dasirable that such foil-.-like material has a thickness
of at least 104Lm in order to obtain a required strength.

It is usual to use the insulating material and the conductor
in the form of a composite sheet wherein they are laminated with

25 each other. The resulting composite sheet is bonded onto leads of
a circuit beoard with an adhesive layer formed on the insulating
material,

An example of such adhesive includes the ones which are



FIG 17 is a view for explaining a cause for generating noise in a high
frequency region; FIGS. 18 (a) and (b) are views for each explaining a
cross talk noise; FIG 19 is an explanatory view showing a circuit board
for 14 electronic parts according to thg fourth preferred epdogdiy®pp0f the
present invention; FIG ZOis an explanatory view show ng a conposite sheet
used in the fourth preferred enbodi nrent shown in FIG 19: FIG 21 is a
graph showing a nmutual relationship between a 15 self inductance of a,
circuit boardP3eseraddETe® @ ¥2plate- Al RENEHMRIF FRATR? SHFR 351 PRAYYeR§ P and
FIG 22 is a di agram showi ng an eddy current appearing on a conductor

di sposed cl 0s&PoPR ¥8EFECIH 8. 20 n~cr RTpTTf I Al r1F THE DAz . FFRDR! ~
F~2Rf* 1TI TMFm- The,i py&ed Qﬂevﬁdﬂesggqua%ﬁﬁb%%l!igdd@é il dorlflaqiRAN Ll LEE:
conjunction with preferred enbodi nents by referring to the acconmpanyi ng
drawi ngs. (Therdrw at Lpyef ey efeetimliviRAt }hd TombGsite i shertSehep@iddad dbagram
showi ng an outlined constitution of a printed wiring board according to the
first greférredremniicdbmand, oit tiwe desienti tima wherah ndhebevenceyarutidsabedd
designates an insulation board, 12 signal |eads) 13 a control lead, 14 a

9 15 July 200@3sdkersipufeerdde st tRRIGPRPESEBe phedrdie NPer sadeifigigntly

i nsul ati ng fiIm(cponin‘ide% eknd 1 n el ectr,orrﬂ netic shielding film
(metal lic foi IB°9%88pREt PRETAFIOPNR pF RIRASFOREPF 8 HRANFeRERBr ding to the

first preferred 5 egﬁ%'&r@[g cg@go%%t éﬁg{#é\g%lbaesbwgw dii "a&itéfhﬁaﬁ%e?gi n

t he insul ati on boar IS covere ectromagnéti c rm

17) the insul aifjpribeatd ddui, CoVenaf HeSnon@Ed dnd cib i eddie chosidilan@gnét | m
(polyimde filnm) 16, and thereafter, |eads such as signal |eads 12) the

control |edd lihsullaeipeweaespinice dread (ushd)atlihgldayvardmipebgriommad( D)

| ead 15 are di sposed on the insulating film216. A |lead-joining portion for
j oi ni ng | eads sarchrcEorsefii thndrowosd tessietposed on a wiring section
including the printed wiring board wherein the signal leads 12 , the
control lead 13 , the

BRIFF NESCRIPTTION OF THE DRAWINGS
The present invention will be explained in more detail in
13 conjunction with appended drawings, wherein:

FIG. 1 is a schematic planar view showing an outlined
structure of a printed wiring board according to the first preferrea
embodiment of the present invention;

FIG. 2 is a view for explaining action of the printed wiring

20 board according to the first preferrad embodiment:

FIG. 3 is another view for explaining action of the printed
wiring board according to the first preferred embodiment;

FIG. 4 is adiagram showing a fleowing state of an eddy current

which was confirmed by simulating specifically a self inductance

[ -]
37

reduced by the eddy current produced in a metallic foil of the
printed wiring board according to the first preferred embodiment;
FIG. 5 is adiagram showing a change in an inductance (measured

values at 100 MHz) with or without a metallic foil in the printed



1S power-source lead (Vvdd) 14, and the ground wiring section (G\ND) 15 are
provided on the insulation board 11. A plurality of signal |leads 12 and the
control |lead 13 are di sposed between the power-source |ead (Vdd}14 and the
ground wiring section (GN\D}15. A package containing, for exa@)l e 51

sem conductor chip (LSI of 20 PRAM is electrically joinedt (é( 002

| ead-j oi ni ng~portion. The |ead-joining portion xs formed by such a manner
that an insulating filmsuch as photosensitive polyimde is applied ox~ the
Wring sectionviekih Rearct 9°ﬁa¥/41rﬂ§ é°pFB€Ieﬁ’e’-‘rﬂrﬁ REEGL AT REhIBR i 8eRRE i ned

th d hot o h t tech th
Section (copper fo 15Eoras Ley Pt RRapehech rengr ALatd A zf&é‘&%aﬁ%%’x”ng

for exanple) Sgegimmgh R %C]!ltj.@fcpirl L%yl 'fﬁﬁnt Ru% Al et e

sectional view showng a curren I"ow ng hr'o evvlrl ctiron sho

in FIG 1) a magnehiC ffiirgkd prefrdd Jmoda%atgaaar&te&ﬁu%eg blge ai gd11¥g
section, and an eddy current generated by the nagnetic field, and FIG 3 is
a planar vi&w sheuttanhoer eddy current appeared on the el ectromagnetic
shielding film217 of FIG 2 wherein reference character H designates a
magnetic field, and Bd-s Hehdt &s seheadtyc cRi?RAN . vView t heopinantand onriimpd
board of the first gref erred_enbodi nent, a magnetic circuit (magnetjc

field H) indi caFE¥CHE P iadr Bwishaf"&%a §%ﬁa&°f’t5&1éﬁ%%p°§ﬁ?é vmtr?ﬁgm an

SeCtIOD by theﬁggrrgéucture a@gogﬁgp g ?on 3 SEerre emblg' SO that
magnetic flux having a magnetic %i"0x “déns1 iC correspons

perneabi ity (relatipg; pﬁrl@ﬁlé?'eln'ﬂaiéged L@yl s%@qqaetége leEs&z*ﬂ@:.éiaﬁErr\!"G@rﬁd“O
ferromagnetic material exists in environs) responding to

el ectromagneti e;shielding film17 arise. The eddy current Is appears on the
el ectromagnetic shielding film17 along the direction in which the 15
magnetic flux is cantkSed 19 aseegiicnali vheEdakepdRicinggthdd Ixaghad | @LH 16
density. There is the following relationship anong a signal current flow ng
t hrough the wi Bing section including the signal |eads 12) the control | eads
13, the power-source \({dd) he ground 20. (GN dth i ke:

t he nunber of magnet T?]Uoi "der?e trg%og% SR 8n§l 'é’h?f} an e&(’ﬁ cug?é {l 4
appar ed on thac%thiE\QtE‘P&I'%“&éQt?&@'d kol Drlent SnG% ééﬂégnetu wa(v]e)
where Is is an eddy current Is an electric conauct|V|ty 25 speC| IC
resi stance 18 [ sao®n inCiic) o ~ i s the nunber of nagnetic qux ( ~SS H. nds
-1.~aSS 8nds)) 8 is a magnetic flux density, nis unit vector in the normal
line) His a magneti®I®s eld(§) 8ndHdY are¢ Hiagunams karh shovigaad cenditdon for
flowing through a wiring line. In these 1 1 15 July 2002 circunstances,

t he eddy curreﬁP“Férﬁ“%‘Eﬁlééésaaﬁﬁgﬁ%‘t’}%"’HWHﬁ%ﬁ?’ya@f“f‘ﬁéeﬁﬁg’n%%hﬂ’tﬁa

h by th th duct th f d t
docr cast in an MAcCTBEFARCT 1Y I VFP ADGFCRF o oRS herbhueP RS &b
an inductive nQrg8s?ngRPPeA GlasadnéesHch Qf sb@éff @Jﬂneg Pioft magnetic

flux. In accordance wth a relational expression of above f or mul a (1))
the followz2og characyegi sltzl €sd Qﬂeﬁkaﬁs;r(o@hngwe(gﬂlctaes@raes@ﬁ@ﬁwmn (6®)in

There is not required for setting a particular value of 10 potential so far
as the el ectrorageebfcashesd dintgrial mslkrﬁosncimsemo ithe | eads, so that an

eddy current effect can be gbtained b ?I y setting the el ectromagznet_i C
shielding filmto beFE‘Ft)sl@ &8 % t‘?é‘aﬁéé SSh WiEI HeBHRS OF S TR ARbdtn

specifically b S L0 sel ndquct an i naI ds
a control 16 Iéﬁ% g%ggt o iqﬁﬁ% gh ?ég¥%3ugedlﬁygan e&gytcﬁﬁﬁe ap%%gred
in the el ectronggnetic shleldlng film17. Heretofore, there was necessity
to set a potential of the electromagnetic shielding film17 at a

predeterm rpgd val ue se€h @S i3 NUGFaRSHRIMING! r Ofu 1 POVES s&@.umeetawl(wgﬁxl n
order to flow ~0 a return current of the current flow ng through the signa
| eads 12. A commentdasealwheethodl desa titonl iizedffeéaed ¢0 4 hbisiokéeiot hat &m
effective inductance to which a nutual inductance has been al so added

decr eases seeniqkﬁerbase@etﬁFtﬂhéeéééhgrQﬁﬁm t that a flow ng direction of
the return current becones gpposite to that of a current, ?5 fl ow ng .t hrough
the signal |eads 12. "Wfir & &F 8 f&H rFBFeEI%’b‘ieeda?P’néna"rﬂ‘ﬂ'fvfaéEPFv‘é”c dﬁcf%ﬁlce
caused by return current has been expected by the conventional technol ogy,
an effect for decreasing a self inductance caused by an eddy current, so
that their ways of thinking



12 15 July 2002 differ fromone another. Accordingly) it nmay be arranged in
such that a suitable potential is selected to the el ectromagnetic shiel ding
film17) or no setting of such a particular value of potential is necessary
in the present invention. 6 (b) Advantageous effects incr eagg _yl\q'l?nfifgjafr ease
of an interval defined between the el ectromagnetic shielding fi arid
the signal leads 12 (see FIG 4). FIG S is a graphical representation
indicating a rel ati i.p. . between changes in .an Lndyctanc sured (at 1a0
MHz) for both a%é%?%?m_éﬁgnt e 1061 SRATRCEYE ot é‘l“gl‘*gga’f"l%l“ﬁ\ti%c?o be
used for decreasi ngFi@@. q'G]ﬁig?m' @tﬁo%ﬂ SaIzSe Q@geﬁl?@icC%%Enx\@e;i%y{tshgach sho'rving

el ectromagneti ¢ shi el di ng es not exli st and changes in a nutua

i nduct ance in ahesPONStad 9t fudBliodlan 8adeiilaaNpat€l tAly ANbaEEMIS: aEhELt S
appear with increase in a freguency 15 (see FIG C~) . (d) Effects for
reduci ng an i raduetrdhse taused thyrdnpscibrredr esbhddimmtcagethe tinvention;

el ectrical conductivity of the electromagnetic shielding filml~ FIG 6 is
a graphi cal® represeft@t ildnis adyicst foy exranbeing A cruas flor gkneprting poise
resi stance 20 of the electromagnetic shielding film 17 due to a frequency
of a self indd® 2nBaIR| FFYFIREFYt BB n effectivel y such advant ageous

ff , . Wi i he.f ol l.ow ng~ ' 1
A material of The of Seti Suushatrciliiat Saeh ARk ks e biogls S Lk om

a material hawgdigea hi gh conductivity such as copper, alum num gold)
silver, and chromum or an alloy containing any of these netals as the

maj or component. A POEuUME® dpeenfd:plreststpndewobhewidy ratertal t Hoeaunkidsde
30~t S2~cm or | ess. 13 15 July 2002 (2) A distance detiaed between a
wiring |in@ afdeckecrleRavmagaeesdinghicel th ok aretterrisd erindiognisos
150G m or less. For the sake of achieving effects for decreasing a nmagnetic
| ux due to an BFIP*EEFPENEVEHT& Phterval to be reduced nust be restri cted.

5 1n thi t h it hat the Jint |, i de to b
S0 mor | ess, the nist b thabdrBiBEEEEY Fiek HavitE A B e Tl
interval to bey eddcedupis hdedki-nea dedlidifehti Snd@tyan FRECkpess of an

obj ective TAB tape carrier into consideration in this case. 10 (3) A
supposed frequency soelespaads ¢faghahowsesl d mudubl Geldithiohah ey IWeRe@hSSi ON
line for digital circuit. Nanmely, it is necessary to transmt a digital
signal wit¥ a sHidckndighaakenf 2 edirévit bhard previdéd withaintlaitef 1dkd/Bro¢ddcro
Processing Unit) on a _circuit board for connecting an AS=C (Application
Specific |~ | t3¥§cafB8 & FTIAYSPCKF t Hh DRAM (Dynanmi ¢ Random Access Menory)

chip, a board fox c ecl a Uwth a,senco ctor_chip_sec,.and a
data bus for connec ?%gqeixggr?la&a’tgéra?ﬁsnaﬁwsinaf %3 esr%gﬁ E'ﬂiﬁﬂ?j{l:t 5?9?;%?15*91 R
package W th |&aduebd 88sSosdd RBEOES NAeaaSRLYriH. data transmi ssion of
100 MHz to 1 Gz in ternms of clock frequency. 20 As a result, as objective
range extends fromaround 10 MHz to 15 GHz in sinusoidal frequency. Since
etfecta for decreasi a magnetic flux cannot be so expected due to an eddy
current betdbw REFECRIBSTAN pRRHTHIR @B EF R BANIMEMTS egi on i s excl uded from

t he obj ective range. he unde,mati oned rel étjshj p exists between 25 a
clock frequency andTAestRYeMFER “iléghendgsczihed in detap! prrdsigtspraln
fall down porti : 1e cl ack sj |_relates closely.to nojise.generation.
The waveform o J}’tjﬁlﬁxgttggrrlt iwol%l% s$%£ r)ffgd ?“‘ﬁ”t"&‘??ﬁﬁssoibam reséegrﬁ'é e otfofBht s
by Fourier expasih@Ray@Rd &-a4igs0i dal 14 15 July 2002

3 al aYaVaoli: Taly

(The first preferred embodiment)

N
wn

FIG. 1 is a schematic diagram showing an outlined constitution
of a printed wiring board according to the first preferrad
embodiment of the invention wherein reference numeral 11 designates

an insulation board, 12 signal leads, 13 a control lead, 14 a



conponent with the maxi num anplitude is regarded as the fundanental
component. The aforenentioned frequency range is set up by taking the f if
teenth harnonic thereof into consideration at the nmaxi num (The second
preferred enbodinent) FIG 7 is a schengtic planar view sho i ned
constitution of a DRAM havi ng BGA struch?ure of CSP type ac?cl)!r, 39%‘399% he
second preferred enbodi nent of the invention, FIG 8 is an enlarged view
showi ng the e i t, Qf 7)<F S ectjonal. yi

l'ong the i nd e SorPEt Ay Tl Chad Byolnt MR GEOTE M BebBKE g,
showi ng a det ajhied ¢aSiindide On Hfa tie gheddiQRIRSEAS &hi §hAb NG rt T HLLMI €
shown in FIG 9. In FIGS. 7 to 10, inclusive, reference nuneral 21

desi gnates a s@utaqanductotl)chirespaddiwlyext ernal el ectrode (bondi ng pad)
for the sem conductor chip 21, 22 an el ectromagnetic shielding film 23 an
insulating 15 film Cpelinted wirk)g rrd soteredinsmite, tBe fimads predppesd
foil Wri n%) in_a package having BGA structure of CSP tgpe%J. 33 a polyimde
film (insulPat i$TPAGPAPEafR8r 2hAFFHGCHDT ke¥® aSRaA t Y7 1 BFC notint FREF ¥t dehe
ball, 34 an adhesj,v eno the | ike base  resi 35 a cayvity.Eor ..
mount i ng sol dgirn%lajflaﬁ,i gémbd;p afﬁ?g itshg?‘fréoﬁ%a‘é' |§}(‘: tﬁ‘&h%g%i/temﬂ‘@gﬁ'rﬂé%%%g e??’cfﬁﬁ
ther nopl asti ¢ golyis, dener i Brithigsn chESPESILNA Vg Ay ERAMANGYAG A
structure of CSP type according to the second preferreé enbodi ment of the
invention is addulla®iBEAfPaEKage yihede i 111a&) hi gh- SREatheFRAPEYr WNRIAAE Ns @6h
external terminal of the "-'S sem conductor chip 21 is disgosed on either
side of -the senstomdludesdsdii rhizlcasliioverd 13 FRES povetosdkceTheadxvadnal
el ectrode (bondi ng padg 21A on the principal plane of the sem conductor
chip 21 i sti sifos@BdatBAGIECHRA dG@HE bad 16 prertigpased o5 4 jmsylabipg

pl ane of the sfe.nlig(r:]quuct or chip 21. As shown in FIGS. 8 and 9. the

el ectronmagnet i ¢ Thi*él di ng film(netallic foil? 22 is disposed on a region

other than that on gni qaaﬁhgoﬁz&tn%r gl el 8et I 2 %@ﬁ%mb(elgafg! agg&th{%gh

t he thernopl asti c adhesive 36, and the 5 insulating olyimde fi

23 is overl ai dsdriion@ictdbe ik@AEso3da bAl widRals ANd cRAWRN LS DMK ERE GPRUn BLL

pl aced on the insulating film23 through the adhesive 34 prepared from an
epoxy- base restirimydbeied whiegeid ther sigral, lponid 10N B3@Acohtidic lkadd. 332ths

electrical]ly connected to the external electrode (bonding pad) 21A on the
10 pri nci p’aﬁy RAAF -GPUFR. $23 cIFGlcibr A% Fhe197THE HdFYREI IRF FloORm(GND)

(insulating fi 33)_aft having worked ,cavity f untin older.bal] is
bonded to a vviﬁnﬁé'es%’écf‘fi?;?dc%%tt %nll‘rhsgui&f%é%ebé:(%%g{ by n%nlf’;\unrsaq(%? Yt%eséﬁﬁaéiéi ve
34, so that t d I i iat i d § ' o] [

sol der ball 1219%%& Siﬁncgﬁkiheé’\jfﬁ rql'sc’nrg&?éct]iqﬂ'rc]‘;ﬁ1 oif:pF%gg %q?égg%/?&nefi?/%é%dg%?/
means of a TABdwde.scarceNi &g/ alvadeid ned brt iBemnihei £ippestri@adanbsiset
to 40 hm Wen the clock pulse shown in FIG 11 is transmtted to the
Wring sectionavpddkagte appkylimindg, hdqcel ecdupaengacséenicdhdabicet demigp f(Lsm of he
pul se waveformto be transmtted falls into disorder to cause ringing

(r esonance®0 asPRAOWiE relRicErie2llximingd At eheal eatefiododnderewiienl.ca@bei s
br oadened, a degree, of ,the ringing i s noderated as shown in FIG 13.

However) fine ?‘?'ﬁ@_‘ﬁ?“ﬁe%‘fﬁ“ P 3 Sarrably THE f“a'b@“’rﬁi’s’fhbteaf‘rié'cfé‘&_‘ﬁf?gf or
moder at i ng SUCP:'hH NQ| 30 -a sl tphloﬁoé‘%:r?%t“iﬁgt pal¥id i@“%?ﬁ%?eci Odn %\@n%ﬁﬂgd

package. fromthe data shown in ) "a waveform of "pul ses transmitt

and a state wheseciorr @a8ht Gdvd tYOhsRidP al pREGe B eROSikdn31ed i defined

thereon in accordance with a photographic etching technique, and

25 the wiring section (copper foil; 18 Lm) thus prepared is plaéed
in accordance with, for example, Sn plating (L to 104m) or the like.
FIG. 2 is a schematic sectional view showing a current £flowing

through the wiring section shown in FIG. 1, a magnetic field



reduce an interval between them arises provided that the 9 5 July 2002

el ectromagnetic shielding filmis applied while maintaining the wiring of
FIG 7 are confirnmed. It is understood therefromthat the ringi ng decreases
so that a wavegorm containing very a | noi se was obt ai ned, of

t he pul se wave transmtting through a \?\nri ng | ead propagat 355 ?gﬁ}"gg@é

adj acent wiring lead in the formof magnetic energy. The magnetic energy is
once stored in an electrostatic capacity fornmed between the | eads in the
form of el ectyerazitied 2RRHR) thamd flRe AFEAgY  13ds 2B e Y EP&gEAT 24584t he
adj acent wiring lead in 10 the form_.of_rmagnetic energy.in the case n the
energy st oredb?stlﬁ”e‘a?%%ﬁ%‘rcgédf’l | RR8 EREr gylbﬁoﬁgﬁ%ﬁgglﬁy G s
alternately t |G .6 V+.and. € r iC
oot nat el \AGrdBMsgLo 808 G bed SRR RIS COE A A0 el pabTapR 0
formof energy phangesratetdi-SANBrROSdY 0Bes fhASG bl Addtikos{dayquaacy f
in this case is determned froman effective inductance and a val ue of an
el ectrostaii cisapanides @nskddy nohmlemetrostati c energy in accordance with
the follow ng equation (2). f - 1/27Ctl LC..... . (2) I'n general) energy is
consuned due to a riastke anietedyirinmbeird ¢f kbeifdrsn@redarsed snvedicenter gy
conversion) so that if energgéconsu ption is remarkable with respect taq

energy suppl i BRPIPRRYT FGTABLF dBREREAFHEHeLhEbA RS PR RE PRAZAEK Lo ow
val ue, a resistance loss..i s sli . .50, that Qndi.ti .hat rgy is
continuously 88! ?803?%&%% E%e %3 %52 stercé-‘ggtrln'stf%?_ﬁg % _rrrgh%hﬁ%wégavﬁlﬁlﬁﬁgl ead
is established,,AGeQr £ BEb¥n iHUSFE CHCTLY cEONMEESE Ok kSu£ ARVELAYAl hignetic
performed to cause oscillation. FIG 15(a) indicates that the

abovenent ioned1igl @enedshi wHiah besrrespbabhki eeda byeenbybihiccywi (el et i on
of a package by neans of 1 ~ 1~ July 2002 an equivalent circuit wherein
ref erence nuneeshe®dilddyi gnat @sisaagophedhdnpohei easowhene nefernomagifetdc
sem conductor chip wth the wiring of a package, 6z tha wri ngﬁfor t he

g, >
package. 63 aPfbPfitdy PHrtbsodPorRFhEORRIC IERFEORFFPRGEN THE £LSFFRPBREAG S EUI t

board, Ls a S_self.indu nc Ma nmut yal inductance beifween | eads of_.the
package) and éﬁi%ﬁré%tg’%)g a |ca%i:speaci #ebgtgaéeﬁufﬁ%nf e%sdsa‘%ﬁeatrﬁe °6acﬁ?§ge,
respectively. .y rg'as#eect t i it eMeN Sy Mk G e
been wired inaggz.éﬁﬁéent y ir? %ﬁlqéggﬁg%g{ gzcatl?%ﬁ, thgipicréem?h%%%%n%;éhe
comon pl age- hhkfe H ®@NAx LAY inddId) £b Begts actlonimmgerdiriingeie Mdghetic
connected to a printed circuit board through solder balls. FIG 15(b) shows
a | adder typefegwi dedsity.circuit in the case where conponents have been
assenbl ed by adding the condition involved in a printed circuit _board. As a
matter of course, EHAFY dsathe Arldeuied resdiatipephip iafcadshcrsdal seuTRent
wherein 15 conponents _are connected to a _compn.pl.ate .1 ike und_l.ayer
t hr ough sol de 83?‘?%,”5‘?#3@ ?rheewﬁégf"gtsaeﬁéé"ﬁtinaﬂb‘géf‘?i%hr? Bg?%‘g{ ?ﬁagss]hdrted
state is very Lgw, 19 485 CoY | %h%O?Hré'ﬂJ-%lr eSHOR 1 (9daf a0k nley LanHUTEd
by only a resistance loss in this portion. Although there is no neans |ike
a common pbat gekbkeigranddHeayeke f Othed rRinbet e6lf AHhgtietdi f1 0 etlefsted in
grounded-circuit in case of signal |eads) control |eads) and power-source
| eads, a | oop ensitonseckiseanceddy taradpacktnrbeaded tdw shghelesrabnagnetic
i nductance M between the | eads as well as an electrostatic capacity
exi sting bet weddelfdagstH™ ddswn in FIG 15(b), whereby a condition for
flowi ng a current tpéo&%h 2{%?'9@ | oop i&)formad. A possi bl e resistance

X e

conponent is nerely ST S ce inthe™wring section of a package, so
that |esser engl

9¥ 1s is an eddy current, ¢ ls an electric conductivity ('.!./a.
25 specific resistance 0 (£ Q.cm]), ¢is the number of magnetic £lux
(=% B.nds -LLOSS B.nds), B is a magnetic flux density, n is unit
vector in the normal line, H is a magnetic field ( {cH.ds = 1), and

I is a signal current flewing through a wiring line. 1In these



consunption than that of a grounded-circuit is observed. In this |oop
section, an LC circuit consisting of a self inductance Ls in 18 15 July
2002 a Iead a nmutual inductance M between |eads ) and an electron tatic

capacity C betmeen | eads is nerely co sed. Accordzngiy, wﬁg ? i j n the
vicinity of Lrequency represented by the equation (a)) an oscCil on
condition is easily in good order. ,In this case) 5 since a resistance |oss

cannot be expected, there i~s nog means to suggress an OSCI||atk;n ot her

than that wheF&F AuBHATRR % upht PEAYITTAGh TP ROTHETS ArtRAY S e N ensity
pontrplled Th? %ggemaagrgaér%} é%o%? S%ﬁneas téh'““@ﬁu%Q?oﬁ'iuaE'on
e

in which an interval Thed berween en bt vadene corresponds

to the result ﬁla&geﬁié Lﬁtur@tdQQSiﬁ{ Fﬂ'e%uﬂ:% 1nI @?éma%e(:?ﬁe?n VGV ’ncgheatﬂ'e

sel ected neasuré 1s the one conttary to a realization of fine wring
results obtai RedpRYngedawdid 4 hfedgHnU oy @@u&&meai\ééwa@ TRRIWEGe Wb Ll | S
not contrary to fine wiring are the ones shown is 14, and the neasure
is the oneSwhapgeared = ecireenbgnet i incfrilehding 44 Imigneswrﬂ\uﬂed. Whi | e
a loop current appears also on an el ectromagnetic shielding film(nmetallic
foil), since el ect ristagirdeasegyishoredelatioral cwppreshiibht 9fsabh. ab@%gree
bei ng negligihle |?ﬁa§.|t| n %ﬂéfUCh fact that an .inductance conponen}

[

renar kabl'y [ o®°FR" cadd® W SPRFREETE thfs BRaReRE ¢h PO éﬂdyd)
current | oss appg ﬁ to a relation with a conductivity of the
el ectromagnetic s |In1(netalllc foill. It is difficult to consider

that an oscillati On(éj)ueTh@reQ@Mc@%ﬂq@@&e@%@@@ﬁﬁa@é'ﬁ&l‘CﬁlBP'v%l@t@s@f As
is apparent fromthe above description, according to the first preferred

enbodi mently apoeddyiglirsoefidr fRlsovise @l atheomd pritienstginatidiagsilad dinigg Eidge 17
whi ch has been placed at a position close to a wring section in a
direction al otg whecheadsmgeethatrannedfyncrarert L fecturrerie fqbcmingd by
through the wirin 19 15 July 2002 section (leads) of a package

cancel ed. Thu®erehYus Bndds t{‘%e?]fe‘itﬁ’d’ﬂléﬁ'ﬁﬁl':’ec zfr‘i‘&eﬂrﬂfﬁ%llfﬁ%%t%c?éﬁﬁét bRen
| eads) o-f th%hﬁ leld Seckian @”%hc@gug LXft fé%é& %3 c??mca C%Q ga a

result, a p055| i1ty of Speeding ransnls ey nay

expected. 5 Widhgytbe 3000861 8 %ffee[ rse@l: e;rmqqtgﬁas olaas%gtmnlé&%cra Qeet%i h
respect to the case wherein a position of a chip termnal ext ends al ong

chi p ends $uch eadnand fuhzatiee wiiehel s redikied bHerall Baldy durrRasiippuae@ddaint he
central portion of the chip nay be applied) whereby signal solder balls are
separat el y di $hesedetrormagneticeshieldioey ENDm107 sol der balls in opposite to

each other may be aﬁplled Accordingly. the present invention is not
limited to the seco Elr?)‘i%ﬁf%rrer'e&héﬁﬁo‘bﬁwesﬁﬁt%t%rs%ﬁd§°t%}?F’@r1dPﬁaF§/e

arrangenent of Ider PRA hav. stru p

appl i cabl e. va ﬁgm%? 4 Saflle% éll Rﬁﬁ§ eFFén? 25P§§

di sposed bet wegn ot Qeo&x?@qm%%neml tdie oS EQ‘#EP%%@ vl HHéJli@lho{—@& igaseh ki ng
film23, it is possible to prevent frominfluence affected by an

el ect r omag0et i ra@uen Wi dents of ot e cgirvent t il dwitgs et S0l theOsigdd1p12dds
Thus, it is possible to reduce a noise which is to be added to a driving
vol t age or si gifal sAsumtveasiohakkreshgdahss utilized a fact to the effect that

an effective inductance to which a mutual inductance has been also
added decreases seemingly based on the such result that a flowing
direction of the return current becomes opposite to that of a current
25 flowing through the signal leads 12. While an effect for decreasing
an effective inductance caused by return current has been expected
by the conventional technology, an effect for decreasing a self

inductance caused by an eddy current, so that their ways of thinking



24 in a transmssion path. Furthernore, when the el ectromagnetic ahiel ding
film(netallic foil) 22 is provided at a position close to signal |eads) it
is possible to reduce an inductance of the signal Igads) wher eby a

transm ssion rate in signal) data and t li ke can be incregsged, S a
result, speeding-up of a driving speed E? a device can be |ﬁ§€ﬂ&¥gg§%
exanpl e of an arrangenent for solder ball termnals in a BGA package of CSP

1Pty 2007t e oK PeRhE ARARRRERER RO At ST AT CRn aysn
- P
COLUNN 2 COLORAS 5 GEEURN b CEL O BF 40 40 D0 Foe é%%%@%ﬁ%ew

DIOBS51061J 344 J6NDDIAM KRYE 306 3no IHAIG2E5¥EDIu W OO Gl LEDEREY 0 QNOFiFRa020
ROOEB 21GNO ~~GNDZ2RQ223~R 3 - 24VDDGND25' R0426R(627 8V0029R~730 - - RQ6-
3~ _-_VDOA32WRESBORMN u34e@¢mﬂm@wmamwawsammgo

AD40D~A141V0042DQA2 4 3 DQA3
RV GNOGNCR 6 00A4 - 47@@7A5%&Va%8a9%A65€)we€75&W%3M4M§gmn

interval defined between the electromagnetic shielding £ilm 17 and
the signal leads 12 (see FIG. 4). FIG. S5 is a graphical
representation indicating a relationship between changes in an
inductance measured (at 100 MHz) for both the case where the

10 electromagnetic shielding film 17 to be used for decreasing the
distance exists and the case where the electromagnetic shielding
film does not exist and changes in a mutual inductance in response
to a value of lead pitch.

(c) Advantageous effects appear with increase in a frequency

15 (see FIG. 4&).

(d) Effects for reducing an inductance caused by an eddy
current increase with an electrical conductivity of the
electromagnetic Shielding £ilm 17, FIG. 6 1s a graphical
representation indicating changes in a value of specific resistance

20 of the electromagnetic shielding £film 17 due to a frequency of a
self inductance.

In order to obtain effectively such advantageous effects,
wiring lines should be prepared from the following materials.

(1) A material of the electromagnetic shielding film 17 is

o
(<1}

to be selected from a material having a high conductivity such as
copper,aluminum,gold,silver,andchromium;oranalloycontaining
any of these metals as the major component. A volume specific

resistance of such material should be J0u-cm or less,



21 15 July 2002 (Third Preferred Enbodi nent) A sem conductor device wherein
a TAB tape according to the third preferred enbodi ment is the one in which
a wring surface of the TAB tape has been set on the side of a

sem conductor chip 5 41. Mre specificgldy) a structural bofg/ ‘ﬁﬁ)\(j Qﬁﬁd ef a
plurality of layers of an insulating fillmw th a thernoplastic adhesive

43/ an el ectromagneti c shieldingfilma42/an insulatingfilma44 isenployed in
this case. Each thickness of the insulating filnms 43 and 44 of the
structural body of (plural dimrensei defehelteetfeaama wanies ofindd 28| thento
100 L~-m while a thickness of the electromagnetic shielding film42 is set
to be from | SHAIEOBRERE 4G ShoAYHI VB LR HiTckARSS F8fuFefe 1 KRRy iePE s 43

arid 44 has been ically adopted, it_is better, to nake thinner th
Chsul ati ng 1195 SECREME 4% BECLTTINS FELBEEN A 7oAy TR FEnp TITRRTE Flux

(el ectromagneyt.j.c, shiel.di ffec ; r i ..ekdi ng
1 m a7 Tnot R ErS S Redy MhaBehEr Lap thRnfbl: L9 oa% ST apIR I T 0B
(a) ( since thekRik SedpbatAnaenvith ticnsdbabkoe-&f tret nefiddieviaisid RLESY
films 43 and 44, a material prepared by bonding an insulating filmhaving a
thi ckness of {4 @@ S0Lnndro1268h theomakihat htisictaesef 13demel ecéd1mBrgaecasc
shielding 20 film42 is used, the resulting structural body of plural

| ayers i s bormleimaginumABtegpal tmbet trdusedi ¢btittekdng chidpeliactsiqdanerd
thereon to farma conposite materjal. A solder ball 4~8 is disposed on the
opposi te sur fHEERILSENRE AMPLIRAETIOFAENFIPYU FAFSL 8Pt LRGP SARSLILRARNP ot ? BGA
structure. 25 Fiusrtch%rem)re, anot her sem conduct or device wherein a TAB tape
according to vHe CRiFd preferred enbodinent is the one in which the wiring
surface ofg the TA8 4ape k§p38led 2xbifemitdHCoPtedbiisU8s ROk WA SHUMRIER

FIG 16(bl. Wile a nmeasure to use a materi al 22 15 July 2002 wherein an
el ectromagneth £t tutel diragshi bmdisiliver ¢bei Eighafl haerupeoviakl9n theigore
of an insulating material may al so be considered as in FIG 16(a), an
exanpl e of Fl@cedaly ts trraspht adépetal #igneérvidh of cloakt sugtalk sudnedhe
wiring surface of which a copper 5 foil has been backed is applied. In this

P 2 .

case) the copp®F F6 AORAFRM HEASHeER of HICHd HbSEXFFPEASLRE TfdsiPRe?si de
of the TAB tapg_ functions.as an el ectromagnetig i e] di fijlm Jn this
Case. sinoe. ST RneRErE “ERE FRERPRBENT P R Lo St P Be e etARce
with respegt f&%&ﬁt@h%gﬂ%g%tth% Wlwmﬂadﬂ%d%%%%afﬂrdo):ymhﬂ

wi t hout any nodification) mich nore eddy current effects can be drawn by an
anount corresposuli-ag rbe tbated@ngmakipg diinBekediédrigiictesscrip tdur, TABA4t ape
film An actual thickness a,f the TAB tape filmranges from25,u mto

100, . m Al t hoagdrta foalsr fcat comerstiingdentetrzd seruital=lofbadyeniconductor
substantially the same as that of~the 15 structure of FIG Ifi(a), the
surface on whfk}p drsal BRFRIRS Witd hephiteamipdls belEoreahan BACES SHVIERPT

resist to protect .insulatipn on the wirin rface. A thicgkness of the
Colder ros, ot SFEt SnnPREaRfoh S2LAT R 7S UGB Erete, RIS TR A RS
wite it b6 Rl 4eRUied 40 ARLLEEVL Adel SRLLAEL 2ohNLEKARE 1704 8, 381 der
20 resist in the presenf invention, the solder resist Is a structura

materi al neceggar Ynf @int si®i LONSEddqilernaf. Of sihee | G¥LIYdDONEcAIdS aaRRAS EAL
fromthe above description) the el ectromagnetic shielding filns 42 and 47
are di sposed aagre sELpacInAT BRI & expechedgive dd i reddnt cofreme below

sem conductor chips 21 and, 41 have been forned, 25 through_an insul ating
film and sigh3f 3R¥Fs "SrELReDhITEFUBRSY heSHile CEF bPRGHEITE LEAR S| BRITY thel ns

42 and 47 through either the ipsulating film44 qr 51, wherehy the
eIectr(nnagnetPegi?ﬁﬁﬁedfﬁﬁg?lI ﬁ§e4§néﬁﬁﬁéﬁf18?§ﬁ[ﬁ%i?ég°5??%ﬁﬂa¢l¥55Ihﬁ§W§F§nal

| eads. As r | t J ' e for . S S
can be rodicen sl ety s A B0 I MERGNES,  Sha b Y G Top 3

si gnal s) whergbya 8REEHRG POrf n 8PAMALE N s SPepdreiafedeYbsOL £ o8 RA se
achi eved. Moreover, it is possible to protect 1 nfluence of an

el ect ronagnet gen& amivem .af f eicd | Rgvéehermseat canductpRireéBhp i4l )ara yizBat iinfro
beconmes possible to reduce such a possibility that a noise is added to

si gnal s such 83nesdiede s g lsconpan edtis TP Wi aragyep asys igni radant sxd i daat h.
Wil e an exanple wherein a printed wiring board or a TAB tape 10 is used as
a wWiring board has been describd with respect to the first and the third
preferred enbodi nents, such wiring board is not limted to a printed board
and a TAB tape in the present invention, so that any wiring board nmay be
enpl oyed so far as the wiring board is the one wherein a wring section has
been di sposed on an 15 insul ati on board.



(The fourth preferred enbodinent) In FIG 19, reference nuneral 1
designates a circuit board) and 2 denotes a conposite sheet to be bonded to
the circuit board 1. The circuit board 1 is conposed of a substrate
material 3 made 20 of an insulating matggial, a plate-like ound r 4
di sposed in the substrate material 3, ag‘IJI a Iead 5 of a preggt‘I«i‘IIYrijrp?%f
pattern which is fornmed on the surface of the substrate material 3 FIG 20
is a view showregremersniatlysdestaxiotnraepdi tode lsonuasidied aheled f2nddmexttals
conposed of a filmlike insulating 25 nmaterial 6, a foil-like conductor 7
prepared by | aRPRRRRSRE i nTRGRELFITeBHTedr £ VRTUPCHEr 4R, | Bt Py et a ings,
and an adhesive |ayer 8 which has been preV|ousIKFForned on the surface of

the insul ati ngtRait% Ienéh W%‘E’Gﬁf’o‘?ﬁ%ﬁ"t‘hﬁ“?‘é§ﬂ 1 BOF Hetodr £ BIEhEUPRGRM. 24

15 Jul'y 2002 wi rein d d| i s bonded onto the lead 5 of
the circuit boé&ge 343 ﬁc%é%g?ﬁﬁgm té“ggﬁ EI of FIG 19 wth the adhesive

layer 8. FI& 21 0s ﬁcgr&ph&gala RieRIEN %i%é ndi&ﬁth 13195 an outlined
rel ati onshi p. between a self inductance of the circuit boar cont ai ni ng

t he plate-1ikecghouithdesandranf HLa4ueNeya ft dudeuse s ek falypeUsé@fding
flowi ng through the lead 5. In the graph, a self inductance was determ ned
with respect tootthe ciecooiitpirferded ¢nbadiment arf ithaeiMncdehi Nk hét e am
the plate-like Gound |ayer 4 10 and the lead 5 is ey a width of the
lead 5 is 451. APLafFeeEd ‘Ijeﬁ’fgt’ﬁ%“i“-'ﬁeﬂlee&d’SnF%alS pt‘cF“Zefn?ﬁ‘I n TacESfdahce® Wit h

I I I h I
ot or mined ar o aF Fhnih 207 BhE A" Bk FHS, ST R 00 SRR B S e

graph, a sebf jpducianae Tp@ti Egk?tz.(anraciub.{e\b%%d’iﬁé 832388 WdshikREL&ASE Of
a Frequency in a range o and 1t is confirnmed that a self

i nduct ance at l:nelﬂ&b&&roaag&sx:wshoeﬂdﬂugasw@cfmweedhwﬁ Rntem. of 10 Mdxs.
Thus, it has been Found fromthe results stated above that a characteristic
i npedance is aBowg 17Zdnciushee caebentrare numertdl 24 derdgns tarce siesiOoBddetdm
accordance with the following relational xDression (d): Z- y L/C = ~n*La/C
= N*Zo ..... (&RiR 213y grEernglopbe oty dgntrardingpadister thesesicopduqtng

Vo Co 1 G FROP 252 AN HGF SRTARARCAG. S TS FBn (] R %rﬁIsgﬁo
th | at e- hk t f
157301y 2003 ¢ FEbuoR TR B hEr s o 1o e BNy T (Rl et

direction in waiehng) TRENShERadd uxvmgoﬂswedr@auﬁﬂeomeg&%ef Isqvu BeLY N QN
the lead 5 is cancel ed) whereby the self iruductance of a circuit board is

reduced as nentidmedimboagingntiis aftesidving shakedtacehet ty Sonpedamcingof
the circuit board decreases.
solder ball, 34 an adhesive of epoxyor the like base resin, 35 a
cavity for mounting solder ball, and 36 a thermoplastic adhesive
20 prepared from thermoplastic polyimide or B-stage epoxy,
respectively.

A DRAM having BGA structure of CSP type according to the second
pre.ferred embodiment of the invention is a micro BGA package uséd
in a high-speed memory wherein an external terminal of the

25 semiconductor «chip 21 is disposed on either side of the
semiconductor chip 21 as shown in FIGS. 7 to 10. The extermnal

electrode (bonding pad) 21A on the principal plane of the

semiconductor chip 21 is disposed along a chip end of the principal



The present invention utilizes the sane effects as that for reducing a self
i.nductance by neans of the plate-like ground | ayer 4 as descri bed above in
whi ch the conposite sheet 2 is bonded to the circuit board 1 to produce an

eddy current on the conductor 10 7 of t conposite sheet 2
magnetic flux generated by a current fl1rc;5vavi ng through the Ieggm@'ﬁgﬁq%g

circuit board 1 is canceled, so that the self inductance of the circuit
board 1 is reduced to decrease characteristic inpedance. Such rggrg tion in
t

charact eri sti @:PRERfNEE Q8ABARERT GRS ThatadherPst X8R Fs th
t toth i i d.. A dj , tari,sti i i
eshect o he Ltk iR ok T gL ol a1

s app heé "above déscription.

sinusoidal Treayggesn (&N efbn Ihddan! n B 213 oftErd00L] PR 94l 0050
MHz to several in case of clock frequency 20 in a digital circuit) 1s

sel ected as adfeeaqusraed othoupp| tied. tEermirdastio pandscee a 3i6i, ghareddyne
current in the conductor 7 of the conposite sheet 2, it is desired that a
spaci ng defi neasbdrtern fila codddnide f1lof 23his cvapbsid thedann. 2Thadesde
lead 5 of the circuit board Zis set at a small value as | ess as possjble.

2- For this r@dsSAF PLIREL A PABPE 1OKACS{CRA 3F e tHiackAesd BRe Reulating
e 3119 ALy g RS ASELfr SRS PR g

formed t hereo tkness a I mum e sake of

hol di ng posi ti el yh@1RkESCr Peth GAdYpEM BN 24 of XGielPealbY 1300% L2:LRELy

other hand) the lower limt of the total thickness nus= be set to 10~ m

thickness in diglkckedMbnitdien eixltriil e8gidtrdde t(BRnadhyspagnt 2{0ron the
characteristic inpedance as descri bed above) it becones possible to

i ncor por atl® caqntineupall plsne oS thd) asnicupdweepat clokp i2i.0 a flow of its

wor ki ng processes in accordance with such a manner that first, a typical

sampl e is sel ected Themfiysmigdnel Slamdingmer timant Blp3di 3 brerabavine Hogked

conposite sheet i.s tg be bonded is d(geci g’eag on th ga$i§ of thei sanglg

Accordi ngly, iTEYpdesi BREREERHr RAE P3¢fr 6i POBORT o°F &t 5 ERe SFF5RTR

parts the chargghelinshhCehdRRIAUCE; Ay WALGE 4F B2Shhdesive 34, eo that the
solder ball 31 is positioned in the cavity for mounting solder ball

15 35,

Since the wiring section of FIG. 7 is finely wired by means
of a TAB tape, an interval defined between the closest leads is
set to 404m, When the clock pulse shown in FIG. 11 is transmitted
to the wiring section without applying the electromagnetic

20 shielding film, the pulse waveform to be transmitted falls into
digorder to cause ringing (resonance) as shown in FIG. 12. When
an intarval defined between leads is broadened, a degree of the
ringing is moderated as shown in FPIG. 13. However, fine wiring by
means of a suitable TAB tape must be traded off for moderating such

25 ringing. It is also contrary to a purpose for downsizing packége.
From the data shown in FIG. 14, a waveform of pulses transmitted,

and a state where a cross talk noise to leads to be positioned to

reduce an interval between them arises provided that the



adjusted even in a digital circuit which is fabricated with an
extraordinarily |arge nunber. As nentioned above, according to the circuit
board for electronic parts of the present invention, a conposite sheet 15
conposed of a |lam nate of an insulating terial and a cond roi nded
onto a lead in the circuit board in suchg?hat t he insulatinagig?%?égﬁais
positioned on the |l ead side of the circuit board, whereby characteristic

i npedance of thg circuit ard i dj_u d.. Therefare r . for

s ust nent 15 SERETETAsRetaEc S B it 1 MR EaSt e A R Ll e

even in case o A}?ﬂ%ﬁé RYcd ¥ WQE BHEVE P dLGid Anacibeddd %hgge%im@

her ei nbef ore. ugh the present I nvention has been describ

speci fically oBnkhankasyuelrehbes abova iesakbbeth pogteidied widodileRidiset he
invention is not limted to the first, second) third) and fourth

enbodi nents nerasometrigiedve) a variety of nodifications nmay be, of course)
applied within a range wherein the subject matter of the invention does not
depart ther&from | rER4FEYr of |58 RYlsa vayGserFnmmigsnad AHrRYIh hoitgeng nerd

i 27 15 July 2002 i f 11 i bed. As sh i
FL G 17 (one TBFOBNAIRIRGRa SOAREEY BIELRhLFaR FhG0R ERGR S TaToRtAF gersy -
frequency regi ‘BH% ma{lxnea:ifco'ek%%ﬁgﬂ %‘Hcet¥9§§e£&n¢§ﬂ58fei@oﬁ Q?Eaé%é}aq'ti"iy
noi se in a high frequency regi are considered.” I't s consideréd tha

there are 5 caggesed Yeth@QHl tlddedastidneredR0se 1UccROL Lk L IehiePGy SUGH
study dependent upon a situation of circuits. In FIG 17, reference nuneral
39 desi gnat es aheecamamyye thhisastaispsbpigxtiasCiibt the) addjaeancovidiagoleadiip
(A) Variation in power-source potential, variation in ground 10 potenti al
Wth respecP té&ha S &€ BRIREC PREFSY |3 Bhe A%s4t Vier ithie enepwsufgored is

otential, there has, heretof ore been circunstances i ch, had, been st udi ed
P e Gl Sor i P RAE P OSSR STTERY PROTIAARAS Y EoaTiont S0 hsehg the

cal I'ed " ground (goyngi n&:ergvskétaée&%ﬁ%ggg Cofedf 4h8 LOXARAERL! Horgy

variation is stricter on round si a power source Si

However) such w3rkabiPpibdEsdsvess&Nddmiiltiod SOLENRIAL Yaridided) ANOLAB ARG
based on the sane theory as described hereinafter. In the case when

el ectric currerhe pessidiyehbrgygihanges btngs 3amélpwgitibe.t Ife sapkllation
power -source circuit or the sanme circuit) a potential at a termnal of a
sem conductlér Ehepadends fditathicdady isfetonningd Enon snddiferiinednduetanse

i nduct ance conponents in the lines and values of currents flomﬁng into and

out fromthe | En@RS RYEHES SERR ¢AACBERETAGLS CIRAGITYSO FHOEL PO REFEPS At LS

ground 2~ potential. a _counterneasure, the follow ng_npeasuyres my be
consi der ed. (lfn55ﬁﬁrf%i§%ﬁﬁﬁﬁgngﬁdw ﬁbdﬁﬁ %?fiﬁﬁiqg’gﬂggﬁﬂﬂb #B'be mul tiple
to disperse el ectricgclrygs/Leow ng igpfo and out Erom 2g 15 July 2002
the circuits in such that they are not concentrated into a particul ar

circuit. (2) Each inthcieneeel| reddigyposaicheumned did edid rastdstihecgnoystand
circuit nust be con;rolled in a decreased state. As a manner ~ for
decr easi ng Zuclthientika drncehe sguhsarpfethecanerigiitcepyersion, so that if energy

consumption is remarkable with respect to energy supplied, ringing
decreases. When an existing resistance has a low value, a
regsistance loss is slight, so that such a condition that energy
is continuously supplied from the pulses transmitting through a
25 wiring lead is established. Accordingly, such energy conversion
is continually performed to cause oscillation. FIG. 15(a)
indicates that the above-mentioned relationship has been

established by only the wiring section of a package by means of



el ectromagnetic shielding filmsuch as a copper toil (netallic film 22 is
di sposed closely to the circuits to use an eddy current is utilized. (5S)
Cross talk noise 10 Such type of noise nmaybe classified into tmo
categories, i.a. an inductive noise andj#n electrostatic noH%FJ 2@8

case where both the types of noise arlse si mul taneously in t ﬂ ahere
a problemoccurs actually) so that there is such a tendency that separation
of both the typaseghifoiast Ia&réhiélﬂiﬂﬁeml Pefddeddiduehie¥s1 Cd DR slighkeaoi se
A magnetic flux generated by an electric current flow ng through a certain
line is interlijpkedniyigdrdilka afjgeenbrhing tof des@iiddndua vl eteipofviebuther
el ectronotive force V by a nutual inductance M existing between the

adj acent |ineswisdnghaf a peckagealsé20hsnduciranéer Mhes prekated &hear gobaing
Since an eddy current |Is produced in an el ectromagnetic shielding film

(metallic foil PoEsighsposds BRERITY VAELRT I IS Fopfh%t?ﬂ S4&RELF RASTSF oﬁs a
h t hat d f { th
e act 1B sﬁﬁ“‘ eGahse s MATHE T En i S Hararh ardn o Fht RACKST8ng
~ preferred e gq}{])elta@ yr.ed, dala Le@ew%h ?é’f:gsdogstl'lé)\ﬁlaéﬁa@a
y by

val ue being smalle an t i'Ch WAas asur ed usual about “one di git

was obtained. The ,ef:wﬁaxp.f. wm:@dﬁé/s;céértr @Bt grSu i kBdi 04, (dRn the ones
el ectromagnetic Sﬁl elding film(nmetallic foil) 29 15 July 2002 22

prevents from iwniati banse beeaXtittadaindepsientle ih@achSpdiNaghessdeiont hekeyi s
al so an efpect for preventing | eak of noise generated in the inside. As
shown in FIG 138(Ea)5h°m,he¢1 an cdmer emtmcvn filawe - L kkouagruadsiignet (GNPe 1in Such
(correspongl to a s%x nal, | ead 5 S: 8 counter el ectromtive forg

X - Appdlrs 63sa EREhaAmaY ABS 2OIGrPRsHORIPAREBE & eghb 1A 83935% 2)

El ect rostat i cal)y .capagii] Yepek 053 3! k00 3012860 T 8B Lol L8l OB

bet ween el ectrostatic capacities tween nes,

noi se vol tage apPedleS cABeaPhdfl adimpeaBhtd i Nbrd bdee akQEAL Dia Q@pa@uahyethe
partial pressure. Since a noise voltage is determned by a ratio of partial

pressure of an eaydikiehdavsbeédine mapzeldioircgiadovell as 4 hatterot beurse,
el ectrostatic capacities ClL. C2, and C3 produced between | eads) there is no
probl em when t leveal gt rdssaecirdatFdesiculesbeIng Cn ancshested axpsei wgerein
bet ween the | eads can be nade snmall with respect to the earth _electrostatic
capacity Cg‘""( sé'é“PI"GenEB)are SROPERERMH SP R FIMGORIBYAHe)” Likse g TauRe dRYPY ﬁBFSEQh

fl ows throughth SI nanllne 1 whi ch _has_bee aciti

vol t age- di vi ded* AEESr drHY 't 34 T Pgﬁegr’ig%lg%ceefﬁr%§§5atb§/n tgﬁca of %\Rn\‘lmr}éed
equation ~(3) amec%rasooezﬁ 1t<ne %hQPéy Jrﬂm s cé@plm(o%lgg%meﬁlcénﬁgg +

C2)/(ClL + @& + Cg) X a relationship C is valid, there
i's no problem twe tceneumeddw eﬂly a resistance loss in this portion. Although
there is nomeans like a common plate-like ground layer for a printed
20 circuit board as in grounded-circult in case of signal leads,
control leads, and power-source leads, a loop is formed between
the adjacent leads through a mutual inductance M between the leads
as well as an electrostatic capacity existing between leads asg shown
in FIG. 15(b), whereby a condition for flowing a current through
25 the loop is formed. A possible resistance component is merely a
resistance in the wiring section of a package, so that lesser energy

consumption than that of a grounded-circuit is observed. In this

loop section, an LC circuit consisting of a self inductance Ls in



25 As is understood fromthe above description, since an eddy current flows
on the el ectromagnetic shielding film(netallic foil) 22 Wi ch has been

di sposed at a position close to the signal line 32 in a direction wherein a
magneti ¢ El ux produced' by an current 15 July 2002 | n
the signal line 32 is cancel ed, induct aﬁges of the lines (sg\‘gf \glﬁfdgé&{nce

as well as nutual inductance between | eads) and inductive cross talk can be

d d, wh d t t .

achi eved. 5 (E%e%écf2%??%“%%‘8%4%”%@?%%«‘)%&‘)iga#éaagdsmﬁ §°gﬁ§%€?fe’ﬁon

that when a vag Lﬁé{:f’%&; %%’é'r! gtuﬁgﬁp &onlp'm%‘ia”%ecc%frﬁnl; ;é w'néntl
roug ref

case where a srgha opaga i ne,” the signal l'ecte
a point of ChamgemSaweﬂ:h@le;efa'ee@&@&lumwresyugmtécpblytsww:gumabnl@z),
state) defornation appears in the transm ssion waveform) a phenonenon as if
a noise i s added osciliserivadcoddiEiamtiseeaflycadur geed ardamd dft ehisheagni nt
of change, the signal reflected is not perneated, so that it results al so
in def or mat Ponsénce e m}étPBFmIWCSFHW@I%ﬂ eépﬁ?'é)?ﬁ'erﬁh&FFsb% monmepRs cise
where a frequen ﬁ becones 15, ﬁ ?_( t ggat thh ne pust be handl edeé{as
a distributed ESRBTEMT ¥ &Gt 2Tt Qefe T e 85??5%%’(:85313’53\“?19][%
case where a Li t a n
:Q?ohgﬂ'% {Elul:éai msyg{f&oeomﬁwm%uéa %%H?Qﬁ%e&% Pfere

according to the present | nvention fo sever al

reiativnshi p bekWaRAmada helghfe €b re@adrangl vhavaval1oNgh feicof Laspordh 88z {08
20 frequency, it is no need to consider its reflection noise with reanect
to a lead in apsewtenndeatsr habi peanl drghlenéd Webehespondanarkatiy shorlts
There are nany cases where problens arise principally with respect to |ines
on a wirind%bodddpsaraitéhisFER. ddsesin Shbvgarde 250wevenct ohe spherveédmea see
are designed for keeping a characteristic mPedance constant may be
adopted, A por tBoRPMRAS SSREFATOBRt RriffddarE e’ UesStre HEd taBov & Hies T Apst ts

difficult to b k t f I t f
the portion  SPeibsaigy Fubbiectd BEE aideTot SubRRE B vt o sFERGTAE
Wi le there 'Si§ 8b 0% sy Ollo Wik e G b2EMPUREE Ploih RRCARIEARN LaT

be understood qualitatively even in a |lunped paraneter circuit, It is
necessary for anal yeisgrd e phenaiERABrdin rmxaaseetranabn&utbm:saidaagsfm
circuit to auantitatively hold down the phenonenon. (D) Transm ssion del ay
Even if it 1Bs dssi guavided. propadle e pAypsbcatinress t harearsnsdisgsi on syeed
and transm ssion tinme should be considered, ~n case of .the secqond preferred

enbodi nent, si MEESEFAPRTRIYSect PBhe IR plfb%i“ded(’?ﬁfa& B8 yiffildd -r esFH99 I m
(Insulating fil @ecc@o%ﬁ?@fcmeﬁaéf §9§ee§ii%ch§'1%%%de ebq%tsesr %‘ateg $especjfn% o

dielectric constant o Fe3i sul I ine

a rel ationship nté%tl‘ﬁ@%l@ ﬂ«l %'d@QE!’.b:? PRaLRM AN tﬂaErﬁ{‘sﬁ.%ﬁétQ{l:eSE%ﬁgoﬂént
signal are shown’in Table Tabl e 2, cal cul ati on was nade

is remarkably low in this case, energy supplied is consumed as an

20 eddy current loss appearing due to a relation with a conductivity

of the electromagnetic shielding film (metalliec foil). It is

difficult to consider that an oscillation due to eddy current
components exists in this case,.

As is apparent from the above description, according to the

first preferred embodiment, an eddy current flows on the

[
n

electromagnetic shielding film 17 which has been placed at a
position close to a wiring section in a direction along which a

magnetic flux generated by a current flowing through the wiring



15 in a condition where a speed of light was (2.998E +lly mi sec. \Wen
periods of tine wherein signals propagating sinultaneously reach to an
inlet of the sem conductor chip 1 differ fromone another in every I|ines,
operation timng in transistors becorreslcéii fferent fromone ?QOJLWQO(?:? t hat
there is a case where such difference 20 cones to be a cause for’erroneous
operation. Accordingly) ouch difference has to be trated in the sanme manner

with that of naisAohr Predd ¥iQppidgerlstdaackaes. t @ntbe BidRehntbat(skhe
former is a cause of erroneous operation, so that the fornmer difference

involved in a idduttahceorad. mibesef iid)ctaheeSbekeéet Trofia)Olofi h25wiring
necessary, when the higher frequency is utilized. Particularly, signal

lines and a corratdloncanduinduardveberesmtiadkl e &e triaduobdechs 4 orestdnmiral .
32 15 Juiy 2002 TABLE 2 TRANSM SSI ON DI STANCE. AND DELAY TI ME ( CALCULATED)
CONSTANTI OF | NERASAPRYE R AMPERMESE ERF BILSTANCERRFPLAETHINRR ¥ 38| 4RE S s ec

010 L LOCI TY...3,01. 731E+11 ., 43 7 mm{, 7
o 0058 henes. b1 GUDEHE Che Ao IR AP R UM RO B s Hes i b oG HdE 1 1
T G09s nane riHsct o AL DU Ee VARG A e dbuE L0y B8 SOCRMD ki eatends | )

nm sec306 mMMl2; 18Hy 221iBM0n898%utnes. méd Siicatibnt whe Fad s @C 284p Midaninat. 18
nmr0. 0085 nsec. 7.01.133E+11 mm sec283 mml mm,t .13 nm 0.0088 nsec (LIGHT

VELOCI TY | S AStsiivED ohedGE 2hOeedt fatldormiaec) the 88if mayudeyatliGad\Whitezehy
sem conduct or nenory (rrermryl has been applied as the sem conductor device
of the presentsigrAInerEiey R2theaseESRaTpF et vt ado B SaPRBROVYT: SQitqqe/FHD
clear fro he renenti oned _description that the inveption s nof, |limted
Chereto.  Slhdvant SHeBTLE PR SEpaeEen B iadhr iRy siaiohe PEE Tt oo e idipt Ve
in. the inventions,diS&lOsatdntibhe BT 83eNh ;3PPLA Cabi Ohe AL Ec SAHTEY d 724 o @S
follows. (1) Since a predetermned wring section is disposed on an

i nsul ation boaéfbadithenrt .€l e6t O AtIEaSNi @hdbR@idddymalrrabhabhéde 1k fodilapri s

pl aced at a position close to the wiring section, an eddy
balls for DRAM having BGA structure of CSP type is applicable.
When the electrostatic shielding film (metallic foil) 22 is
15 disposed between the lead 32 and the semiconductor 1 through the
ingulating film 23, it is possible to prevent from influence
affected by an electromagnetic wave which is to be given to the
semiconductor chip 21. Thus, it is possible to reduce a noise which
is to be added to a driving voltage or signals such as clock signals
20 in a transmission path. Furthermore, when the electromagnetic
shielding film (matallic foil) 22 is provided at a position closae
to signal leads, it is possible to reduce an inductance of the signal
leads, whereby a transmission rate in signal, data and the like
can be increased, and as a result, speeding-up of a driving speed
25 of a device can be intended.
An example of an arrangement for solder ball terminals in a
BGA package of CSP type according to the second preferred embodiment

is shown in Table 1.



current flows on the el ectromagnetic shielding filmplaced at a position
close to the wiring section in a direction wherein a magnetic flux produced
by a current flowing through the wiring section of a wiring board is
canceled. As a result) inductances 15 ggelf inductance and 1giygl 2002

I nductive cross
e reliability of

Pé@éﬁ%ﬁ Si nce an

i nductance between | eads) of the wring section as mell
tal k can be reduced) wherehy,
el ectric signals and to sp

Sih A

as

electronagnetlq_ﬁiujL;nEék
sem conduct or ¢R ch an integrated CIrCUIt has bee farned) t hr ough
an insulating flpbm(ﬁ aprchGOLBMPaI pl aoueriNon! theumeledtgopained ijcogbebding 11 m
t hrough an insyl atTERMNALI | M an i nf|l uence of el ectrpmagneti g wave whi ch
affects the semqiconductor [chip s Jprevented. AS a fesurt, Tt Tgpipossi ble to
2d reduce addition of noide to sidgnals such as clo¢k swgnalls tn a driving
vol tage or a traRsw-5s+ehr+p : n_electronmagnetiic
shi el di ng fil mps—previdegt—at—a—postti+on o< 'G yol—-ead—a
i nduct ance of tiNe Signal ljead can |pe T educed gag7od | I5—Juty12662—so—that it
makes possible|to_[ntreased a signdl teemsSN SSI on_sgeed, whar eny | can be
I ntended to sp$344#%4¥L4m£u4u44uLspeed ofl a deyice . VOR) e to the
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el ectromagnetic shielding film a co:.dition for physical properties
rewmred for said el ectronmagnetic shielding film and a condition for
Trequency to be applied being selected so as to decrease an i nductance of
said wiring section as well as of induEiive cross talk. 3. s@pduct or
devi ce, conprising: an el ectromagnetic“shiel ding f|In1be|ng dlsglsed on a
surface) on which an integrated circuit of a sem conductor chip has beer
formed, through an insulating film a lead is provided on said
eIectronagnetlpbgﬂydebgbggrigargﬂyyagﬂgﬂtﬁn insulating film said lead is
electricall y connected to an external term nal of said sem conductor chip;
and the resulting s@rsehic@tivaber davidbeivhgrebal e AR tipa aeairdngg ned eheal .
36 15 July 2002 4. An electronic device) conprising: the wiring board as
claimed in cl athhrd pysderned senfiaddngntt b9 Qhﬁvpéé as %ﬂ%ﬂhﬂéd“ﬂﬁ1%¢eﬂqﬁface
which is to be mounted_on saldserln boar d ircuit hoard

el ectronic par‘?fs the: SABr FRR K28R PP ey PEC‘”@? cﬂj'ﬁld’ Pﬁy%r“ ﬁ°Pﬁ§ﬁT’°d‘E ihgP
substrat e spplsedugPasEaﬂe(%in %S?ﬂét eesgl’:g&’a&al&g goge&‘l&f Xoﬁfuxjangs

di sposed on the insulatimn a con I sposed

i nsul ating matgy 'l_alyePE‘ oﬁ.-am mkuwémgv £9im lw@eﬁsa, t%ﬁﬂ@dﬁs&%%a}@%@%t@r/an
di sposed on said insulating material on said plurality of |eads reduces a

sel f induct anc&l édtr>tiadnpk it ahiibydOdg a2 2Pyn ineul agiwrdylw un riangmgtayedgh

sai d conductor, wherein a distance defined between said plurality of |eads

and sai d condubn ®hiissc®9=2 a Emchrthigkpess ofokhednsydeting fﬂémhsﬂamé ‘bﬁ‘ ofai d
conductor is 30 cmor |less at roomtenperature, and wherein, over

appl i cabl e fre%ﬁ“ﬁét‘ﬁéé%%o&t‘ PhWED 13YRBEEES SedpqtedishncR iangange of

b d pl d
nduct ancelbr CREE 1 4P0HRS YBH T Subi Ao B Gy TE TR L B o
pl ate- ke gr oy L gve A towfgwﬁwmb&ageu&pr £l agid BN §UBREA Eoi s

claimed in clal erein sald insulation board bei ng cnh a ground

| ayer decreasi §8 gheSehbulBduUgd aNQRs0hs S 4pl Hidlddey efpieads Byoptewy ng
sai d. eddy current through said conductor; and said conductor formng a

conposi t e sheets tixgetelretodie saishenshealangawingrfdln a® midte asi poadible
board for electronic parts as clainmed in claim
to obtain eddy current effects (electromagnetic shielding effects)
15 due toan electroma.gnetic shielding £film47 in the present invention.
In the preferred emhodiment of FIG. 16 (a), since there is a balance
with insulating effacts of the insulating films 43 and 44, amaterial
prepared by bonding an insulating film having a thickness of from
50Lm to 1004m onto both sides of the electromagnetic shielding
20 £ilm 42 is used, the resulting structural body of plural layers
is bonded to a TAR tape, and the semiceonductor chip 41 is mounted
thereon to form a compogites material. A solder ball 48 is disposed
on the opposite surface of the semiconductor chip 41 to obtain an
assembly of BGA structure.
25 Furthermore, another semiconductor device wherein a TAB tape
according to the third preferred embodiment is the one in which

the wiring surface of the TAB tape 1s set to the side of a solder

ball as shown in FIG. 16(b). While a measure to use a material



37 15 July 2002 6, wherein said insulating material contains an adhesive
lLayer on the opposite side of said conductor. 8. The circuit board for

el ectronic parts as clainmed in claim7, wherein a total. thi ckness of sai d
insulating material and said 5 adhesi ve#aayer is from10 to R&% The
circuit board for electronic parts as ctainmed in claimb5, rerh’sad
conductor is a foil having a thickness of at |east 10,0m

A 9. AF. Af . Ayvm.ereAqu«nAe W\WAFWQi%\I%eldlng £ilm (s:.lver foil) has been
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possible to reduce such a possibility that a noise is added to
signals such as clock signals in a driving veltage or a transmission
path.
While an example wherein a printed wirxing board or a TAB tape
10 is used as a wiring board has been described with respect to the
first and the third preferred embodiments, such wiring board is
not limited toaprinted board and a TAB tape in the present invention,
so that any wiring board may be employved so far as the wiring board
is the one wherein a wiring section has been disposed on an
15 insulation board.
{(The fourth preferred embodiment)
In FIG. 19, reference numeral 1 designates a circuilt board,
and 2 denotes a composite shaet to be bonded to the circuit board
1. The circuit board 1 is composed of a substrate material 3 made
20 of an insulating material, a plate-like ground layer 4 disposed
in the substrate material 3, and a 1aad 5 of a pradetermined pattern
which is formed on the surface of the substrate material 3
FIG. 20 is a view showing an enlarged structure of the
composite sheet 2 which is composed of a film-like insulating
25 material 6, a foil-like conductor 7 prepared by laminating
integrally together with the insulating material 6, and an adhesive
layer 8 which has been previously formed on the surface of the

insulating material 6. A section of the resulting material cut off
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containing the plate-like ground layer and a frequency of the
sinusoidal current flowing through the lead 5. 1In the graph, a self
inductance was determined with respect to the circuit board 1 in
which an interval defined between the plate-like cround layer 4

10 and the lLead 5 is 404m, a width of the lead 5 is 454m, and a length
of the lead 5 i8 § to 20 mm in accordance with an electromagnetic
field analysis and a circuit simulation, and the results determined
are arranged as a value per unit length (1 m).

Accorxding to the graph, a self inductance of the circuit board

15 decreases with increase of a frequency in a range of 10 MHz to 1
GHz, and it is confirmed that a self inductance at L GHz decreases
up to 1/2 as compared with that of 10 MHz.

Thus, it has been found from the results stated above that .
a characteristic impedance is about 7Zo in the case when a self
20 inductance is 0.5 Lo in accordance with the following relational

expression (4):

z = JL/c = Vn*Le/c = N*Zo ... .. (4)
N = fn
Zo = JPLO/C
25 Namely, the result means that the characteristic impedance

is reduced by about 30% in a frequency range of 10 MHz to 1 GHz.
FIG., 22 is a diagram showing an eddy current flowing through

the plate-like ground layer 4 by means of an electric current flowing
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reducing a self inductance by means of the plate- like ground layer
4 as described above in which the composite sheet 2 is bonded to
the circuit board 1 to produce an eddy current on the conductor
10 7 of the composite sheet 2, whereby a magnetic flux generated by
a current flowing through the lead 5 of the circuit board 1 is
canceled, so that the self inductance of the circuit board 1 is
reduced to decrease cﬁaracteristic impedance.
Such reduction in characteristic impedance corresponds to
15 characteristic adjustment with respect to the circuit board.
Accordingly, the characteristic adjustment is possible up to around
30% as is apparent from the above description.
A Binusoidal frequency region of 10 MHz to saveral GHz
(corresponding to 50 MHz to several GHz in case of clock frequency
20 in a digital circuit) is selected as a frequency to be applied.
In order to produce a high eddy current in the conductor 7
of the composite sheet 2, it is desired that a spacing defined
between the conductor 7 of the composite sheet 2 and the lead 5§
of the circuit hoard 1l is set at a small value as less as possible.
25 For this reason, it is desirable that a total thickness of the
insulating material 6 of the composite sheet 2 and the adhesive
layer 8 formed thereon is set to 1004Lm thickness at the maximum

for the sake of holding positively a prescribed eddy current.
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selected to adjust the same, and then a position at which a composite
sheet 1s to be bonded is decided on the basis of the sample.
Accordingly, it is possible to provide a circuit board for
10 electronic parts the characteristic impedance of which is easily
adjusted even in a digital circuit which is fabricated with an
extraordinarily large number,
As mentioned above, according to the c¢ircuit board for
electronic parts of the present invention, a composite sheet
15 composed of a laminate of an insulating material and a conductor
is bonded onto a lead in the circuit hoard in such that the insulating
material is positioned on the lead side of the circuit board, whereby
characteristic impedance of the circuit board is adjusted.
Therefore, a procedure for adjustment is simple, besides the
20 adjustment can be conducted easily even in case of adjusting a large
number of digital circuits as mentioned hereinbefora.
Although the present invention has been described

specifically on the basis of the above described preferred

embodiments, the invention is not limited to the first, second,

12
ot

third, and fourth embodiments mentioned above, a variety of
modifications may be, of course, applied within a range wherein
the subject matter of the invention does not depart therefrom.

In the following, a cause for generating a noise in a region
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frequency region are considered. It is considered that there are

5 causes for requiring a study or those for not requiring such study

dependent upon a situation of circults. In FIGC. 17, reference

numeral 39 designates an example of a transistor circuit in a
semiconductor chip.
(A) Variation in power-scurce potential, variation in ground
10 potential
With respect to a variation, particularly a variation in a
ground potential, there hags heretofore been circumstances which
had been studied with a discrimination from a variation in
power-source potential being called "ground bouncihg". This is
15 because a margin for a potential variation is stricter on a ground
side than that of a power-source side. However, such variation
means essentially a potential variation appeared based on the same
theory as described hereinafter.
In the case when electric currents passing through some lines
20 flow into the same power-source circuit or the same circuit, a
potential at a terminal of a semiconductor chip 40 is changed by
the one which is determined due to inductance components in the
lines and values of currents flowing into and out from the lines

which is not an essential power-source potential or a ground

0
[$1]

potential. As a countermeasure, the following measures may be
considered.
(1) Power circuits and ground circuits are made to be

multiple to disperse electric currents flowing into and out from
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inductance, effect that an
10f 109X&' () - /flo%X&'() /flﬁ%x&'() [f109& () - /flo%X&'() ot
W e~~~~~~~ UV<dX@cltromagnetic shielding film such as a copper fcil (metallic £ilm)

22 is disposed closely to the circuits to use an eddy current is
utilized.
(B) Cross talk noise

10 Such type of nolsemaybeclassified into two categories, i.e.,
an inductive noise and an electrostatic noise. There is a case where
both the types of noise arise simultaneously in the event where
a problem occurs actually, so that there is such a tendency that
separation of both the types of noise is difficult.

15 (1) Inductive cross talk noise

A magnetic flux generated by an electric current flowing

through a certain line is interlinked with the adjacent line to
determine a value of counter electromotive force V by a mutual
inductance M existing between the adjacent lines, so that the mutual

20 inductance M is related thereto. Since an eddy current Is produced
in an electromagnetic shielding film (matallie foil) 22 disposed
closely according to the present invention appears in such a manner
that it reduces a magnetic flux itself, there is an effect for
remarkably decreasing the mutual inductance M. In the second

25 preferred embodiment, the measured data which was reduced as low
2s a value being smaller than that which was measured usually by
about one digit was obtained. The effect of an eddy current Is

appearing on the electromagnetic shielding £ilm (metallic foil)
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cOCt we"# (), -pQ7Z@a result of relations between electrostauc capacities C1,

£2, and Cc3 formed between lines, a noise voltage appears on an

10 adjacent line in the form of capacitive partial pressure. Since
a noise voltage is determined by a ratio of partial pressure of
an earth electrostatic capacity Cg as well as that of the
electrostatic capacities Cl, €2, and C3 produced between leads,
there is no problem when the electrostatic capacities Cl, €2, and

153 c3 existing between the leads can be made small with respect to
the earth electrostatic capacity Cg (see FIG, 18). As shown in FIG.
18(b), when a signal pulse flows through the signal line 1', a
voltage which has been capacitively voltage-divided according to
a relationship expressed by the following equation {(3) appears on

20 the signal line 2°'.

v2p = (Cg + C2) x C1 x (Cg + C2)/(cL + €2 + Cg) x V2p ....
(3)
If a relationship C1 ¢ Cg is valid, there is no problem to

be considered.

25 As is understood from the above description, since an eddy
current £lows on the electromagnetic shielding film (metallic foil)
22 which has been disposed at a position close to the signal line

32 in a direction wherein a magnetic flux produced by an current
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w eqRS@ signal propagates through the line, the signal is reflected at a

point of change. Since the reflected wave returns to its original

10 state, deformation appears in the transmission waveform, a

phenomenon as if anoise is added is cbserved. As amatter of course,

on and after the point of change, the signal reflected is ﬁot

permeated, so that it results also in deformation of the waveform.

Accordingly, a problem arises in the ¢ase where a frequency becomes

15 very high so that the line must be handled as a distributed constant

circuit. In this respect, a problem occurs in the case where a line

length is in several millimeter in a frequency range ac¢cording to

the present invention (100 MHz to several GHz). In a relationship

between a length of lead and a wavelength corresponding to a

20 frequency, it is no need to consider its reflection noise with

respect to a lead in a samiconductor chip a length of which is
remarkably short.

There are many cases where problems arise principally with

respect to lines on a wiring board, and in such cases, a board

25 structure wherein lines are designed for keeping a characteristic

impedance c¢onstant may be adopted, A portion where such

countermeasure as described above is most difficult to be taken

is a wiring section of a package. A line length of the portion
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Even if it is a signal, it propagates physically so that
transmission speed and transmission time should be considered. 1In
cage of the second preferred embodiment, since a wiring section

10 is provided on a polyimide resin film (insulating €£ilm), a
transmission speed of gsignal is determined by a dielectric constant

of polyimide resin. Results determined with respect to a
relationship between a dielectric constant and a transmission speed

of signal are shown in Table 2. In Table 2, calculation was made

15 4in a condition where a speed of light was (2.998E +11) mm/sec. When
periods of time wherein signals propagating simultaneously reach

to an inlet of the semiconductor chip 1 differ from one another

in every lines, operation timing in transistors becomes different
from one another, so that there is a case where such difference

20 comes to be a cause for erronecus operation. Accordingly, such
difference has to ha treatad in the same manner with that of noise
from the viewpoint of the fact to the effect that the former is

a cause of erroneous operation, so that the former difference
involved in a kind of noise. Therefore, the stricter control is

25 necessary, when the higher frequency is utilized. Particularly.
signal lines and a control circuit must be controlled as the objects

for control.
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involved in the inventions dlsclosed in the present application
are summarized as follows.

(L) Since a predetermined wiring section is disposed on an
insulation board and an electrostatic shielding film (metallic
foil) is placed at a position close to the wiring section, an eddy
current flows on the electromagnetic shielding £film placed at a
position close to the wiring section in a direction wherein a
magnetic flux produced by a current flowing through the wiring
section of a wiring board is canceled. As a result., inductances
(self inductance and mutual indugtance between leads) of the wiring
section as well as inductive c¢ross talk can be reduced, whereby
it 1s intended to improve reliability of electric signals and to
gpeed up for transmission speed.

{2) Since an electromagnetic shielding film is disposed on
a surface of a semiconductor chip, on which an integrated circuit
has been formed, through an insulating £ilm and leads arae placed
on the electrostatic shielding film through an insulating film,
an influence of electromagnetic wave which affects the
semiconductor chip is prevented. As a result, it is possible to
reduce addition of noise to signals such as clock signals in a
driving voltage or a transmission path., Furthermore, when an
electromagnetic shielding film is provided at a position close to

a signal lead, an inductance of the signal lead can be reduced,
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so that it makes possible to increase a signal tranamission speed,
whereby it can be intended to speed up an operation spee}d of adevice.

(3) Due to the advantageous effects deacribed in the above
Items (1) and (2), since a signal transmission speed in an electronic

5 device can be increased, speeding up of an operation speed for the
device is attained.

It will be appreciated by those of ordinary skill in the art
that the present invention can be embodied in other specific forms
without departing from the spirit or essential cha',racteristics

10 thereof.

The presently disclosed embodiments are therefore considered
in all respects to be jillustrative and not restrictive., The scope
of the invention is indicated by the appended claims rather than
the foregoing description, and all changes that come within the

15 meaning and range of equivalents thereof are intended to be embraced

therein.



L710% R & ()- 9& 10% R & ()-RH[:vU4 Q' 10%& ()- 0"10% & ()- ,"10%
J& ()- 10% J& ()-Z "10% J& ()- 3 10% J& ()-1bM[:vU4 4* 10% J& ()-F *
1099"J& ()-F 9109 J& ()-1 + %10% & ()-1 "10% v& ()-& 1"10%

J& ()-&VH obUs SIf10%&' ()-10 10 10 . .83 10% & ()-Y s3 1o:§/ '
C1"10% & ()- /z 10% J& ()-|_>bUe L3'5_SLO% & ()- L"10% & ( gi{'ﬁ %@9«2 () -
L"109% & ()- "109& ()- ~"10% & ()- 986 }pcV5 yz10%x! 0& ()- 10! 10! 10!

I MBO*"10% & ()-G &39*"10% & ()-G 39*"10% & ()-G a L"10% ()-BK|[:cV5 s

1090x! 0& ()= 0 O )r3.  "10%0x! 0& ()-m M "10%! & ()-m
10%0x! 0& (M‘%SA%&L- TOWXT 0& ()-+k[[:cVE & "10% x! f& () - @&100/?)?' 0& (()2)- .
$S109%0x! 0& () - 10%)x| 0& ()-. . 10%x! 0& %t 0% & .()-FlJ|[:-5100x!
7y 100%x! 0& ()- b Acoemeckesrr fog aisempiccagdcyer gL@%ﬂMB % & 10

1090x! 0&' () - +A"poYerérngined witiRg\ sesserobging dispyspden (3n nm%ftm byard;
"109%0! D& (hnd 109! D& ()-M 21090 D& ()- 100x! 0100x! 0=] | [ : A5L00x! 0 !

109! D& " 10% U placed di0%tddakidn <l t id
Fz1090! Dc(&)\(" x\ &l%téoom% T" 109/%@1&%) lglz{/)Floo D& () - a9@2103%0 B&?s(e)o?aaé

o o 2 - } )
;gd/gé g-&() 10D' [% (%gg/ng&ﬁ%gé %94 o 9&% \gﬁrgr%g section _and said
1090! D& ()erb)cp[omagne)nc shigiding [mnisHA Bap gr(less.ea’ ”P%im $pecifipogsistance of
9910% & () said elet@¥ndagneti¢ whicladidpl ilm A&MBO X 20%cn (OF-les$ at 098! {gmperature,
OF "10% & L) F ; F "10% & ()-F s! 10% & ()-m F'10% & () - ybuvwx vU410

wherein, over an applicable frequency between about 10MHz to 15GHz,
and inductance of said wiring section and inductive cross talk are reduced.

2. Thewiring board as claimed in claim 1l, wherein conditions
for disposing said wiring section as well as for said
eléétromagneticshieldingfihm,aconditionforphysicalproperties
requlred for said electromagnetic shielding film, and a condition
for frequency to be applied being selected so as to decreases an
inductance of said wiring section as well as of inductive cross
talk.

3. A semiconductor device, comprising:

an electromagnetic shielding filmbeing disposed on a surface,
on which an integrated circuit of a semiconductor chip has been
formed, through an insulating film;

a lead is provided on said electromagnetic shielding film
through an insulating film;

said lead is electrically connected to an external terminal
of said semiconductor chip; and

theresultingstructuredmaterialbeingsealmﬂwiﬂxasealing

macerial.
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insulating material.

7. The circuit board for electronic parts asclaimed inclaim
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the opposite side of said conductor.
8. The circuit board for electronic parts ag claimed in claim
7, wherein a total thickness of said insulating material and said

5 adhesive layer is from 10 to 100Am.
9. The circuit board for electronic parts as claimed in claim

5, wherein said conductor is a foil having a thickness of at least

104m,



