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or that of a wiring section composed of leads in ta.ex(ajac:kage of such
semiconductor device as well as reduction in inductive cross talk
noise can be achieved.

Furthermore, the invention relates to a circuit board for
electronic parts, and particularly toa circuit board for electronic

parts by which its characteristic impedance can easily be adjusted.

BACKGARQUND OF THE TINUVRNTTION

In algo the world of digital circuits, trends of speeding up
operations p'roce'ed, 50 that there were the cases wherein, for
example, operation characteristics of a semiconductor chip to be
mounted are affected by a finished state of a board circuit as in
the world of ana1§g cireuits. Characteristic impedance of line
(wiring) is decided by a type of materials, a ‘distance of an
insulating material to be inserted betw_een tﬁe_ board and a
plate-like ground layer, or a pitch defined between leads and the
like. In this respect:', since such board circuit is fabricated in
a dimension region which is close to the limit of the present
manufacturing engineering, it can be made clear for the first time

whether or not the resulting board ecircuit is the one which is suited



for operation characteristics of a sem conductor chip to be nounted after
havi ng been finished. In the world of analog circuits, matching work is
conducted to readjust a joined position of parts while confirmng operation
characteristics of a senmiconductor chip,25 whereby adjustnment has been
perfornmed. At present, since use of a wiring board such as a TAB (Tape

Aut omat ed Bondi ng) tape becones possible, fine wiring with 30 mcron

(Lerr]m to 60[grr %ﬂ?%%f%%ﬁ%e@g&cﬁéf 3 §ditiohaflest LAYS RO HdRodbae

descri bed prior AT resent rnventors ound the foll ow ng

probl ens. Thereaf@ezsmi%gpbeehemmeds.l ngg the wewheromfanareduetscittde
fabricated increases extraordinarily in the world of the above descri bed

conventional digitcding werk tis, cbidirarednes neadyuslt faf §oiméd posipidry ofapaitisg
work in a manner of individual response. 15 Wth respect to a
systemati c mal f whtke eﬁnfmwmenian aharrsteariatias of 3 camiconApr ey ghip,
sel ected to pmke clear g‘r ocedure fgﬁegd4 ustin operatlon and a manner

for such adjtist WRRTeh% aldﬁ §FRB? Qted 5% BFnor ki ng processes may be
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20 which can be incorp8rated in sdch an ass y=l1ne met must be

| east ensured. AQtORLcPBhdITRElipIDbdHImeE pdakablé APSHE &5+ Dy VL tNYS mabosd a
new probl emin generation of noise due to el ectromagnetic field coupling

appear ed bet weer 4mdad® 6D 4n pd.tpht ¢4n Wier mAgein a wiring 25 board such as

t he above descri bed TAB tape,_ and suc %‘YrDﬁObl em _becane the one, ;which cagnot
be di sregarded. Ther erhds TEERHE é’prGB‘F g fhe 2PV GPAGE RS BRAPE AT ©
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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 circuits, it becomes very difficult
to apply matching work in a manner of individual response.

15 With respect to a systematicmalfunction, merely such a mannex
that a typical sample is selected to make cleaxr a procedure for
adjusting operation, and a manner for such adjustment is
incorperated in a flow of working processes may be adopted.
Accordingly, there is such a problem that 4 manner of _a.djustment

20 which can be incorpofated in such an assembly-line method must be
at least ensured,

On one hand, speeding up of data transmissiom brings about
a new problem in generation of noise due to elactromagxietic field
coupling appeared between leads of fine pitch wiring in a wiring

25 board such as the above described TAB tape, and such problem be;:ame
the one which cannot be disregarded. There was such a problem that
a ringing (resonance) phenomenbn arose between leads which are

disposed apart fromone another with 304m interval, so that a signal



wavef orm of clock pul se gets renarkably out of shape. For instance, when a
BGA (Ball Gid Array) of CSP type is nounted as a sem conductor device,

i nfluence of noise due to a nutual inductance between wiring leads in a
package becones a problemin 5 view of ogeration characteristics. SUMARY
OF THE | NVENTI ON Accordingly, an object of the present inventionis to
provi de a technol ogy by which an i nductance of a wiring section arranged 10

in a usual wiring board or that of a vviriglg segtion conp%se of leads in a
semi conduct or pARXHRFTROINEL PR PULFGUELTY FLREERPTY W8 BB T duced.

Anot her obj ect of theré:”!ﬁ@ﬂ%@&,i SR Rr o d(%aglt@;iy;ggggg) bye VAYECRype is

reduction in an inductance of a wring section provi 1 on a wWring

board such as anJABedfRE aCUMRSREuLEoPAERIEES OTHIRAE e BE \HidiSe@uer Xl @utoal i N
an inductance of a wiring section conposed of leads in its sem conductor

package as wel | iaguceahmt behveen widing i headsr s 2 padiegsahetemes B eyaklemain
farther object of the invention is to provide a circuit board 20 for

el ectroni c plrt¥iBy 9fi Wenatéorneraracderittdcs npedance of the circuit board
can be easily adjusted even in a field of digital circuits which have been
fabricated in an extraordi nary nunber,- These and ot her objects will becone

apparent fromt Mg%&w&%gescri ption taken in connection with
t he 25 acconpanying draw ngs. According to the first feature of the
invention, a wiring bRe¢sbaiagup! ianess ekt £ dné Qrabast invetitith iseetpivide
being disposed on an -
a techmology by which an inductance of a wiring section arranged
10 in a uswal wiring board or that of a wiring section composed of
leads in a semiconductor package as well as inductive cross talk
can be reduced.
Another object of the invention is to provide a technology
by which reduction in an inductance of a wiring section provided
15 on a wiring board such as a TAB tape composed of a semiconductor
device or reduction in an inductance of a wiring section composed
of leads in its semiconductor package as well as reduction in
inductive cross talk can be achieved.
A farther object of the invention is to provide a circuit board
20 for electronic parts by which its characteristic impedance of the
circuit board can be easily adjusted eveﬁ in a field of digital
circuits which have been fabricated in an extraordinary number.
These and other objects will become apparent from the
foilowing detailed description taken in connection with the
25 accompanying drawings. h
According to the first feature of the invention, a wiring

board, comprises:

a predetermined wiring section being disposed on an



4 .insul ation board; and an el ectromagnetic shielding filmbeing placed at a

position cl ose

di sposing the wiring 5 section as well
fidm a condition for physical

cross talk. 10

to the wiring section. In the wiring board, conditions for

nau ng2™to the second feature of the

as for the el ectromagnetic shiel ding
propertids required for the el ectromagnetic
shielding film and a condition for frequency to be applied being selected
So as to decregse gatlndgctalce of the wiring section as well as inductive

cross | |
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sem conduct or @hbpehes e ifrehgesecdildnough an i nsul ating film 15
|l ead is provided on the el ectronagnetic shielding filmthrough an

insulating film thelhethe ivwimgcbrazdl |gonddnhens etb dlizpoeki®rtisd wiedinynal
of the sen1conductor chip; and the resulting structured material being
seal ed with%a $estipg 28 “ﬁﬁiePFaF°rAéEBrGF?@F%Q&&SHetihlFhﬂqkﬂmperélém t he
i nvention, an el ectronic ﬁ mpri ses the wiring board as descri bed
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foii) is placed at
well a2s inductive cross talk.

According to the second feature of the invention, a
semiconductor device,.comprises:

an electromagnepic 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 the electromagnetic shielding film
through an insulating film;

the lead is electrically gonneéted to an external terminal
of the semiconductor chip; and

the resulting structured material being sealed with a sealing
material,

According to the third feature of the invention, an electronic
device, comprises:

the wiring board as described in the above first feature; and

the semiconductor device as described in the above second
feature which is to be mounted on the wiring board.

In accordance with the above-mentioned manners, since a
predetermined wiring section is disposed on an insulation board

and an electrostatic shielding film (metallic foil) is placed at

a



a position close to the wiring section, an eddy 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

fl owi ng through each | ead of the wiring section of 5 a wiring board is
cancel ed. As a result, inductances (self inductance and nut ual

I nduct ance between | eads) of the wiring section as well as inductive cross
tal k can be redugaabivdbar ebysd ttoi hé Niieddgdsddxriionpr av eeddyl cabtdrit flows on
el ectric signals and to speed up for transm ssion speed. 10

Accordi ng to ththé mlecitrpuagnetd cobhiélding §hlh @lacgdcat cubpsbbian clgse to
el ectronic parts, conprises: a circuit board prepared by form

rmng a
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insulating material includes filnms nade of polyin de, polyam de.-imde and
the Iike, whileiaguexsigd eard mivlt@al oNflfnd andendletdesn f Dédds)profpathed wiing

from copper, alum num and alloys obtained therefrom it is desirable that
such foil-like mersiemlahyeld adiindvesdvercrasy adk ¢ & FRiveedr ddereby

bt ai ired strength. It i, |t .the jnsul atj ng,materi al, and
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with 25 each Ots\%%ﬁ Jﬁef%‘ﬁggghgﬁ%ﬁwgggg&sheet i's bonded onto | eads of
ith an a [

a circuit board esive layer torned an the insulating material.
10 According to the fourth feature of the invention, a circuit

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 fourth feature, an example of the insulating
material includes films made of polyimide, polyamide-imide and the
like, while an example o.f the conductor includes foils prepared

20 from copper, aluminum, and alloys obtained therefrom.

It is desirable that such foil-like material has a thickness
of at least 104m 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 leé.ds of
a circuit board with an adhesive layer formed on the insulating
material.

-An example of such adhesive includes the ones which are



An exanpl e of such adhesive includes the ones which are 6 prepared from
a variety of synthetic resins such as epoxy resin, and pol yester resin.

Al t hough the adhesive may be applied to a conposite sheet to forma | ayer
at_the tinme when the conposite sheet isgoonded to a 5 circuit board, it is
desired that such adhesive |ayer has been previously forned on the
conposite sheet in order to efficiently proceed an operation of

h teristi : t. Wile. th Lt heet ;
Giroctly Lo | oRAEPORCH MEom # NRSEbar L ARRY® (oA AR bt PE Darge ™

t hrough anot heg 30501 fsdleat k@gipBterial, or an insulating |ayer may be
formed on a conduc?or of the conposite sheet. ERIEF DEACRI PTION OF THE
DRAW NGS The presentalthogthi ciie Wihesixe aspltnd appllidd HorLcdnpssite Bhddt to
conjunction with appended draw ngs, wherein: .FIG | is a schematic planar
vi ew showi ng afost #i yaers akuthurtdmef wheprtihet compdaitegshest dsabendeld ey @0
the first preferred,enpodi pent of the, present invention; FIG 2 is a _view
for expl ai niPng SAEEPSR BP2Tthe Y At 8851Fsd FP2305uEB R ehesivsr ARKET (RS (Reen
first preferre ' - Fl S ] f.or expl ainipg. actiqn of
the printed w Fﬁgggggﬁqé’éé“&???%é*‘?o"?‘ﬁ%% res¥h§‘¥\‘éf"élr ?Eégléﬁt’@oﬁfg?}’én e;rh:la'IyG
4 is a diagrampheweddad ddéXditi8nSéRichathcaBr £6ke QULLRGmeMY .Ch Was
confirmed by sinmulating specifically a self inductance 25 reduced by the
eddy current produce@hile ahert¢aigasd tksleenf mdhdeBdndedddivgdtiy twardds on
according to the first freferred enbodi nment ;
" the circuit board, it may be bonded on the leads through another
10 insulating material, or an insulating layer may be formed om a

conductor of the composite sheet.

AREIEF DESCRIPTION OF THER NRAWINGS
The present invention will be explained in more detail in
153 conjunction with appended drawings, wherein:

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

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

20 board according to the first preferzed embodiment; |

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

FPIG. 4 is a diagram showing a flowing state of an eddy current
which was confirmed by simulating specifically a seif induct_ance

25 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



FI.G 5 is a diagram showi ng a change in an inductance (neasured val ues at
100 MHz) with or wwthout a netallic foil in the printed W ring board
according to the first preferred enbodinent; FIG 6 is a diagram showi ng a
change due to a value of specific resistfance of a netallic foil in the
printed wring board according to the first preferred enbodi nent and a
frequency of a self 5 induct ance; FIG 7 is a schematic planar view show ng

an outlined strlict.ure é;l L?%Ayldtfaw t?ieng&sCtorlasrmgtgg}:&? n?ofoﬁ(;’@ n%i\/lpe in an

i
LOC structure accorﬁl $Ec0 ref erred e S

enl arged vi ew shovi nﬁIéh% ﬁﬁ%ﬁb@hmﬁﬁ5§1ﬁ% Fdh@nngiue?to Bla1u2 d55s c:.f:.c
sectional view taken along the line B-BI 8, FIG 10 is a devel oped

sectional vi ewrsdsdsitafgca oded aeleRIl towB611 tiutuWIpﬂinttdmwusbwm 86&ording
preventing el ectromagneti c wave 15 shown in FIG 9 FIGS. 11(a) and (b) are
di agrams each sifovihgy Bleshdrsierredr enbadinentnpndoi s ef sdduemeyniniar i 98 £

| eads on a ckage of a DRAM having a BGA structure of CSP type according
to the seco%a pir‘%f"é’ F&ﬂeem)om rrent in accordance with a specific

si mul ati on; 20 SlAILAPANOY B9 LeRbi2 P a8 SO O

(a) in case of a Ieag |hterva as s own In I'agram
showi ng resul t sgtfuctugenNyt ad i sHAM El)aviﬁb tdﬂ%aﬁaéénmecru%xénnéf g F&%E' oh Hf a

lead is set to 150lmin FIG 11; I's a di agram show ng
results of a sikad sttiroetice acn.:ording to the second preferred embodiment;
FIG. 8 is an enlarged view showing the essential part of FIG.
10 7:

FIG. 9 is a sectional view taken along the line B-B' of FIG.

FIG. 10 is a developed sectional view showing a detailed
constitution of the structure fczj preventing electromé.gnetic wave
15 shown in FIG. 9
FIGS. 11(a) and (b) are diagrams each showing a condition for
confirming noise affecting wiring leads on a package of a DRAM having
a BGA structure of CSP type according to the second preferred
embodiment in accordance with a specific simulation;
20 FIG. 12 is a dlagram showing results of a simulation (a) in
case of a lead interval as shown in FIG. 11:; | |
FIG. 13 is a diagram showing results of a simulation (b) in
the case where a narrow portion of a lead is set to-1504m in FIG.
11;

25 FIG. 14 is a diagram showing results of a simulation {¢) in

the case where calculation is effected on a disposition of an

electromagnetic shielding film;

FIG. 15 is a view represented by an equivalent circuit for



t he case where calculation is effected on a disposition of an

el ectronmagnetic shielding film FIG 15 is a view represented by an

equi val ent circuit for expl aining action in a ringing portion due to a -
mut ual inductance; FIGS. 16(a) and (b) 8are schematic planar views each
showi ng an outlined structure of an essential part of an electronic device
according to the third preferred enbodi nent of the invention; 5

FIG 17 is a \xglalfin,uRkobiitnds F163U8L pbRtiSeRQLAd AOntalCiddhctalicgh
frequency region; FIGS. 18(a) and (b) are views for each explaining a cross
tal k noise; FIG 19FriGgs.anséxplandallor prei svhaxadie nelanaci vyiens ebcharahowdng10
el ectronic parts according to the fourth preferred enbodi nent of the
present i nventinoputHngd sbryctuze S pRARRedtial iRARtshb AR Y of teoRpe fevd ceheet

dinthe f th f d [ t sh in FlG LJELG 21
G aph Showi ng SREELET 1156 SHLRY PIBRFAEEh SREPALRERY (9% Hagc CARE- 0P s
circuit bogrd provigded whtfy, g ARt esl b&glﬁxﬁlﬁgda QUEL f%@dg&ef;fa%gﬂg'h@i?sea”d
FIG 22 is a diagram showi ng an eddy cufren ppeari ng on a conduCtor

di sposed cl osed @ a&ikgagr&penicPNregdidbn;DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS The invention will be described in detail hereinafter in

conjunction with pretessad (ehbodi (M biewefer ernl expléirimre arpan\daly
drawi ngs. (The first preferred enbodi nent) 25 FIG | is a schematic
di agr am showi RPif®/out | i ned constitution

FIG. 19 is an explanatory view showing a circuit board for
10 electronic parts according to the fourth preferred embodiment of
the present invention;
FIG. 20 is an explanatory view showing a composite sheet used
in the fourth preferred embodiment shown in FIG, 189;
FIG. 21 is a graph showing a mutual relationship between a
15 self inductance of a circuit board provided with a plate-like ground
laﬁer and a ffequency; and
FIG. 22 is a diagram showing an eddy current appearing on a

‘contductor disposed c¢lose to a lead section.

20 DESCRTPTION OF THE PREFERRED EMBONTMENTS
The invention will be described in detail hexeinafter in
conjunction with preferred embodiments by referring to the
accompanying drawings.
(The first preferred embodiment)

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

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



of a printed wring board according to the first preferred enbodi nent of
the invention wherein reference nuneral 11 designates an insul ation board,
12 signal leads, 13 a control lead, 14 a power -source lead (vdd) 15 a
ground (G\D) lead. 16 an insulating fil9m (polyimde), and 17 an

el ectromagnetic shielding film(netallic foil), respectively. The printed
Wi ring board according to the first preferred 5 enbodi nent has a :
structure, apowhevEourrdlhead (Maamerziangidtnd nembptiead, bomed ddsdiardager ed
with the electromagnetic shielding film217, the insulation board thus
covered i s ovdilai dinslvtimife) i neplatingati lehetpodmagnetdct idhiplddng afdlm
thereafter, |eads-such as signal |eads_12, the control |ead 13, the
power - sour ce |{@88at4e)fodd) 1XesReRFIMREYgr ound (GND) | ead 15 are di sposed

on e insul ating A Minhe LERM] UALROCAURINEo Al dhObDl flked:ids

such as sem conduct of ~di'spose INng s on 1nc

printed w i nQRRAfe¥bengkNat Re-atOA, |BAdMcla dder Nty 0lyidadnlnet he
15 -power-source lead (Vvdd) 14, and the ground wiring section (G\ND) 15 are
provi ded on thmssulaukesimardonr dsldoveked witH thy dlfectirgiagnd wadshildi g t he
control lead 13 are di sposed between the power-source |ead (Vdd)14 and the
ground wi ring fidet 13n tEaDnElanipndiceyd cbuns gavergd Leroverdmpficvwith the
sem conductor chip (LSI (ﬁ)f 20 DIR’AI\/{‘| is electricall ¥ joined to, the

| ead-j oi ni ng PRATFFFISSTHED RFLISPHITS 3B 1 +on 378 FBRRRRLHAF s AERS Fhiner
that an insulating.fi] Teigsfiﬁasuh%hgén%ﬁg%fﬂgwl ta'a"ﬁ,pﬁ’h'dé" M98, 4k AR d %df\%dt he
Wi ring section, eath cavity “having a pré eeterm ned 8i NENnsion s det | ne

t hereon i m@ccy dam@e chbt Hreudd QEREY AU 18t £Pé Nl BB S GhedREsulating

£ilm 16.

A lead-joeining portion: for Jjoining leads such as
semiconductors is disposedon awiring section includiiig the printed
wiring board wherein the signal leads 12, the control lead 13, the

15 power-source lead (Vdd) 14, and the ground wiring section (GND)
15 are provided on the insulation board 11. A plurality of signal
leads 12 and the control 1lead 13 Iare disposed between the
power-source lead (Vdd)}14 and the Qround wiring section (GND}15.
A package containing, for example, a semiconductor chip (LSI of

20 DRAM) is electrically joined to the lead-joining-portion. The
lead-joining portion is formed by such a manner that an insulating
film such as photosensitive polyimide is applied on the wiring
section, each cavity having a predetermined dimension is defined
thereon in accordance with a photographic etching technique, and

25 the wiring section (copper foil; 18 Um) thus prepazred is plééed
in accordance with, for example, Sn plating (1 to 104m) or the like.

FIG. 2 is a schematic sectional view shbwing a current flowing

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



25 the wring section (copper foil; 18 [err]m thus prepared is plated in
accordance with, for exanple, Sn plating ("1 to lderr]m or the like. FIG
2 is a schematic sectional view show ng a current flow ng through the

Wi ring section shown in FIG |, a magregetic field 10 generated around
the wiring section, and an eddy current generated by the nagnetic field,
and FIG 3 is a planar view show ng an eddy current appeared on the

| ect ti | [ b - ., . ' f H
Gesi gnat oo o RepactTed pREptd ol el dpuck, MR Rh Ref' SHRIAE SAEAERE'

printed wringybogd haghethe filen 8 dHekes! adignhodhi@hivied dMEARY £n cdapUI t
(magnetic field H) indicated by an arrowis fornmed so as to ‘envel op the

W ring sectiorultyetbhappearedtor theai elpcdtironagie tivte shheediag Shm7i of PIG. 2,
so that magnetic flux having a magnetic 10 flux density which corresponds
to a perneabi |2 wherein nafevenpe rdhagpcker i designatesagoprenptis £heldasad
where no fﬁrroma netic nmaterjal exists in environs) responding to the

e

el ect r omagfiet i%® _ﬁFBFﬁT tf feldfiﬁﬁ §¥"%ttse. The eddy current Is appears on
the el ectromagneticrg QF&E' iﬂgeﬁwigk&% b.@!a?&‘gftttﬂx% %'rrsﬁ @8zt @Qﬁ&ﬂxﬁeﬁ%, 15
e tron for re “Ux

magnetic flux is cance to serve a r reducing the magnetic

density. Ther @ hégddia df @ dctiitNGhalgBledlt 2R81E B) AHAAEa BeSKYRAlaxdlriRModdea NY
through the wiring section including the signal |eads 12, the control | eads

13, the power-souscCe lesadléydip Wikingheegricunby 20e (GNERt1E ewidat therdughe;
the nunber of magnetic flux -generated in environs;, and an eddy current Is
appeared on t HéreepaBe AGnERAE 1% FIAF A -dPRGEAF MAERtic flux having'a magnetic

10 flux density which corresponds to a permeability (relative
permeability = 1.0 is a'.dbpted in the case where no ferromagnetic
material exists in enviromns) ;ésponding to the electromagnetic
shielding film 17 arise. The eddy current Is appears on the
electromagnetic shielding £ilm 17 along the direction in which the

15 magnetic flux is canceled to se;:ve action for reducing the magnetic
£lux densgity.

There is the following relationship among a signal current
flowing through the wiring section including.the signal leads 12,
the control leads 13, the power-source lead (vdd) 14, the ground

20 (GND) 15 and the like; the number of magnetic flux -generated in
environs; and an eddy current Is appeared on tha electromagnetic
shielding £ilm 17:

Is ccox ad/de ..... (1)

where Is is an eddy current, ¢ is an electric conductivity (1/a
25 specific resistance O {4 Q.cm)), ¢is the number of magnetic flux
(=% B.nds =MOSS B'nds), B is a magnetic flux density, n is umnit
vector in the normal line, H is a magnetic field ( §eH.ds = I), and

I is a signal current flowing through a wiring line. In these



[err] where Is is an eddy current, a is an electric conductivity (1/a 25

specific resistance [err] [err] .cnferr]), [err]is the nunber of magnetic
flux [err] Bis a magnetic flux density, nis unit vector in the nornmal
line, His a nmagnetic field ([err]JcH .® - 1), and | is a signal current
flowi ng through a wiring line. In these circunstances, the eddy current
I s reduces a magnetic flux density of the magnetic fl ux shown by the arrow,

the reduction 'c;{QcEJR IS e hiy Aeneht s Fdlldes 4 hadREtLaTRukBeaBity
I nduct ance, rings about a reason for reducing also an inductive

noi se S appearged tae magestid ffux mhewhi Bki tige rmwiaghet reddduion [im the
accordance with a rel ati.onal expression of the above formula (1), the

fol | owi ng chamaghetist finxpdepelty omsuarst in (dBcrisesonin aagpaménptal(%e Fhér e
is not required for setting a particular value of 10 potential so far as
t he el ect r omadifetird ngR;i ePa‘r-hgafmrﬁom fox zpdeeing alse |a5aa§du%"t%at°1§ﬁ

eddy current effect can be obt =] set.ti ng trorragnetlc
shi el di ng ]%I I rﬁqp(?aﬁggcT%sae rtegu ?eié%'serr? f—'Jfé 9 Rt ovvs I%P‘eslu %g “Eonfi rned
specifically by a CQHDHLE&:&A:J&' Qotl'tﬁnaOfre@a§f3rfal' NAYCEARES, Ode StNalpdveads,
a control 15 l|ead and the Itke which is reduced by an eddy current . -
appeared in t hssauvaat (DYAQRE ifelsbwviiglichgracterilsticHprepaftdres, (ahete (S
necessity to set a potential of the electromagnetic shielding film17 at a
pr edet er m ned hedaye spearert.a ground potential or a power source-voltage in

order to flow 20 a return current of the_current flow ng . thr h the
signal leads 12. A dBhvesronf RS FREFLAEE ART FRbERoad tlfﬁg?ﬁ é‘f‘?

t hat 10 potential so far as the electromagnetic shielding £ilm 17 is close

to the leads, so that an eddy current effect can be obtained by

merely setting the electromagnetic shiglding film .to be close to

the leads. FIG. 4'shows results confirmed specifically by a

computer simulation of a self inductance of signal 1ea-d's, a control

15 1lead and the like which is reduced by an eddy current appeared in
the electromagnetic shielding £ilm 17. .

Heretofore, there was necess_ity to set a potential of the

electromagnetic shielding film 17 at a predetermimed value such

as a ground potential or a power source-voltage in orxrder teo £low

20 a return current of the current flowing through the signal leads

12. A conventiomal method has u'tilized a fact to the effect that

an effective inductance to which a mutual inductance has been also

added decreases gseemingly based on the such result that a flowing

direction of the return current becaomes opposite to that of a cur_rent

25 flowing through the signal leads 12. While an effect for decreasing

an effective inductance caused by return current has been expected

by the conventiénal technology, an effect for decreasing a self

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



an effective inductance to which a nmutual inductance has been al so added
decreases seem ngly based on the such result that a flow ng direction of
the return current becones opposite to that of a current 25 flow ng

t hrough the signal |eads 12. Wiile an gffectfpr decreasing an effective

I nduct ance caused by return current has been expected by the conventi onal
technol ogy, an effect for decreasing a self inductance caused by an eddy
current, so tdidgelrheiém \wR¥Samd tHd. nkiddprdingPy diifef ey freoar oameyesin dn hwrch
Accordingly, it may be arranged in such that a suitable potential is

sel ected to tttmtel ecsuinakdecttoteshizl dingséeleqnetd7 taorthey elactragadnesifch a
particular value of potential is necessary in the present invention. §5
(b) Advant agevkelddngedilmi bor ©Fs 8OnFEREHRE RFa S8BT 2 aPRT T3 VRS Y
bet ween the el ectrqomagnetic shielding.film1l7 and the, signal |eads 12
(see FIG 4) .p°tﬁté\g%51?sn%°eg‘|5§5ﬁi %‘é?t}?eeﬁfgg i a’tnlvc?_rrl"%l Rdi cating a

rel ationsh{ p bet wee)Chapggachdledts | d¥kLaNQQcHBASY! o Aedlhddins fax
both the case where the 10 electromagnetic shielding film17 to be used
for decreasi ngntéeral aefitnsl Patwden: el et bercamgnehte ahibbdheciinigasd i C
shielding fil mdoes not exist and changes in a nutual inductance in,
response to athel gdgndl| dgddpi tLéh. (se®) PkBranthgeoddCef fecis apFEaphifth

i ncrease in a frequency k15 ee FIG 4) (d), Effects for reducin n
i nduct ance caEQBﬁewtér?‘éﬂd§é‘i{ﬁ§téﬁﬁ 3 ﬁEi% shypy ﬁet‘%ﬁlen e‘%@é‘???c Foan

conduct i vity Qb {li6 £l RLLOURINGL | f0o Sh WA nddhl PrelLase Fhrebehs 2
graphlcal representation 1 ndicating changes in a val ue of speciftic
resistancqgg e1ectromagnetic shielding £ilm 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 a2 value of lead pitch.

{c) Advantageous effects appear with increase in a £requency
15 (see PIG. &).

(d) Bffects for reducing an inductance caused by an eddy
current increase with an electrical conductivity of the
electromagnetic shielding film 17. FIG. 6 is a graphical
representation indicating changes in a2 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
25 to be selected from a materi#l having a high conduétivity suéh-as
copper, alumiaum, gold, silver, and chromium; or an alloy containing
any of these'metals as the major component. A volume specific

resistance of such material should be 304Q-cm or less.



20 of the electromagnetic shielding film17 due to a frequency of a self

I nductance. In order to obtain effectively such advant ageous effects,
wiring lines should be prepared fromthe following :materials. (1) A
material of the electromagnetic shieldifg film17 is 25 to be selected from
a material having a high conductivity such as copper, alum num gold,
silver, and chromum or an alloy containing any of these netals as the

maj or component. A vol unme specific resistance of such_pgteri h d 30
[err] cmor less. (43 (AZ)QF%‘C‘%"& a?ﬁ?énagf Eﬁ&‘ﬂe%’étﬁeghr’é %\n ?Jl'rﬁé; ?ﬂlﬁnetaﬁd
the el ectromagnet i | el di ) ; I ' i Lhre®ieksss.
For the sake off?i% ﬁ%\%gﬁgq%?%e%t%g}%g Eégglr)gastig%wgqﬁggﬁiﬁgc{fl ux dueeto an

eddy current, Irl?ﬁ il @akal of GdiE evOHYCET RUE £die deeBbié e d mEgnduid iilsx
respect, although It is preferred that the interval is nade to be 50[err]m

or less, the nmagietsnd &ddkeessents0fler ifuarvel ol ct ethced nuss Fraxesiphcted.
interval to be reduced with taking a dielectric |ayer thickness of, K an :
obj ective TAB Eapehicareseectnebthois HeiaRmnferfedifhetothgingerval is mads) A

supposed frequency corresponds to that used in,a high hit rate t ) 5§51 0N
line for digita&® gFr%‘h{“f“. Rahetsy, © ?‘%"W&‘&‘e%gé’%f‘?% tlsgtr‘fsf“mits Eegséfetr&a??‘
signal with a ack_signal, 1.ted | Ral « Glieult s 4, U SAd-Ccr o
Processi ng Unit eoﬁa’gi% éﬁ??kﬁ%art goé%%gggﬁﬁaeg{lir&%gtﬁluﬁg?C%%S?fg/gt i on
Specific 15 |n4egkates &2 maUbb)edtivia aaPRAWe( EyPaTeC iRas dasnsAdeessidknar y)

chip, a board for connecting a MPU with a sem conductor chip set, and a
data bus for caniectrrg.external termnals of a sem conductor
10 (3) A supposed freguency corresponds to that used in a high
bit rate transmission line for digital circuit, Namely, it is
necessary to transmit a digital signal with a clock signal suited
for the internal circuits of a MPU (Micro Processing Unit) on a
circuit board for connecting an ASIC (Application Specific
15 TIntegrated Circuit) with a DRAM (Dynamic Random Access Memory) chip,
a board for connecting a MPU with a semiconductor chip set., and
a data bus for connecting external terminals of a semiconductox
¢hip in a package with lead terminals. It becomes necessary for .

data transmission of 1‘00 MEz to 1 GHz in terms of clock frequency.
20 ‘as a result, an objective range extends from around 10- MHz to 15
GHz in sinusoidal frequency. Since effects for dacreasing 2
magnetic f£lux cannot be so expectéd due to an eddy current below
the above-mentioned frequency, such region is excluded from the
objective range. The undermentioned relationship exists between
25 a clock frequency and a sinusoidal frequency, and a rise-up portion
or a fall-down portion of the clock signal relates closely to noise

generation. The waveform of this portion is anmalyzed into

sinusoidal signal components by Fourier expansion, and a sinusoidal



chip in a package with lead termnals. It becones necessary for data
transm ssion of 100 MHz to 1 GHz in terns of clock frequency. 20 As a
result, an objective range extends fromaround 10 MHz to 15 GHz in

si nusoi dal frequency. Since effects fpg decreasing a nmagnetic flux cannot
be so expected due to an eddy current bel ow t he above-nenti oned frequency,
such region is excluded fromthe objective range. The undernenti oped

rel ati onshi p eXdEPenBRENEEH the maximusralisyde %dédsaisn%f‘ﬂ’é‘?amemal

f , d | se- ti fal].d ti f th ' I

orat s ¢l osel FREPED QR ATEeBRnCoRHLEGRERI TN A #oford PR e Rd
ates cl osel FEPRBFSe gaifet i "REVEYSTT S5 A £

imutordal | 1 BReee SRPRofTEAGENE LRo ML BEFURATEL R Fletn,

fundanent al conmppnelecoRcpAd reeBNEmYEIGehEEquUency range i s set up by
taking the fifteenth harnonic thereof into consideration at the maxi mum

(The second Hreferredenbadiinent ) séhematic plkGar7viewasbewimntax phbiiged
view showi ng an outlined constitution of a DRAM having BGA structure of CSP
type accordi ng tensticuséenref prBRAM haviediRGdi HETHC oK et ofe CSRVEMRY 8R°OTYiEY 8
I's an enl arged view show ng the essentjal,part of FIG 7.  .FlG i

sectional view FaKh? éFS?fbgPﬁégffﬁ%deﬁpééé’c}?e% &9 ‘g‘,e éﬁ‘ﬁerﬁ’@n'lﬁgib% ?E 3
devel oped secti gp r#’édeWi%QO%m& dptaldffhed@nspiivitdsonz@f 1he16. 9 is a

el ectromagnetic shielding structure shown in FIG 9. In FIGS. 7 to 10,

i ncl usi ve, refesgetioddlneiiah Ldkar2lgnat eite 4 iRenBeONMICFDE. Chi Run2FAGan o
external el ectrode (bonding pad) for the sem conductor chip 21, 22 an

el ect romagnd®i cisha elefiedgred |spctignal viewubheving a5detdiled poRrstiFudachioh)

31 a solder ball, 32 | ead copper
3 the el¢.=.¢.'t:..~:e:x§xa.énet!3 e

sh{eolidling structure shown in FIG. 9. In FIGS.
7 to 10, inclusive, reference numeral 21 designates a semiconductor
chip, 21A an external electrode (bonding pad) for the semiconductor
chip 21, 22 an electromagnetic shielding film, 23 an insulating

15 £ilm (polyimide £ilm), 31 a solder ball, 32 leads {copper foil
wiring) in a package having' BGA structure of CSP type, 33 a polyimj.de
£1iim (insulatix:;g film) after having worked a cavity for mounting
gsolder 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 epo.xy,
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 external
electrode (bonding pad) 21A on the principal plane of the

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



wiring) in a package having BGA structure of CSP type, 33 a polyimde film

(insulating film after having worked a cavity for nmounting solder ball, 34
an adhesi ve of epoxyor the |ike base resin, 35 a cavity for nounting sol der"
ball, and 36 a thernopl astic adhesive 28 prepared from thernoplastic

polyimde or B-stage epoxy, respectively. A DRAM having BOA structure of
CSP type according to the second preferred enbodi nent of the invention is a

m cro BGA packpgfe #ethd BefifdsilictRecchiFERD! Y AW RINi AR 10K, & Bak o, eewd nal

of the 25 sem conductor chip 21 is disposed on either side of the
sem conduct or eté&ttreiaghetiboswid1diby QR 1m/ (inetdllicTiiei EXta2r dal didpeckhoce
(bondi ng pad) 21A on the principal plane of the sem conductor chip 21 is :
di sposed al ong veainrp osherothamh&hpkionciwbirh thel expermrl @l echrode@ldohdsict or

hip 21. As sh in FIGS.. 8 and 9, th | ectro ti hi el di fi
(metal |1 c 1 oi PReB2 Ba=hfoiheetThn Her CReBROBIASLS (PAAE IF ‘Wi th ERE.

external ekect %&I,é' $m RESTY 4 s 1}’ ti gp,a4qlgsive
36, and the 5“‘.9%‘3 atlgg fitz?mﬂf po’]qf?%ngrg %lj?%)&%gl%ggtq):%%%?d t%ereon.

The | eads 32 fer £6f 0dednaANAnpOYSFers BYheeé Al are Plavad oanthéeidsuldkahgng
film23 through the adhesive 34 prepared from an epoxy-base resin and the
i ke. A term falmp23 tthopudl Ahef adhesiveadid 3T epered dxtom emldppxyohmee r@dino

the external el ectrode (bonding pad:) 21A on the 10_ princjpal plane_of the
seni conduct or 38Hi ProiikaheAgArpiapri@ortion CRAAS he hgad PR 38} ecir A4 Vi ng

v ke oY R e AL LR RE o # 3RS hhelal BRAY 25E' 8" cne
10 principal plane of the semiconductor chip 21.

The polyimidé £ilm (insulating £ilm 33) after having worked
cavity for mounting solder ball is bonded to a wiring section
containing the leads 32 by means of the adhesive 34, so 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 intex;val 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
disorder to cause ringing (resonance) as shown in FIG. 12. When
an interval defined between leads is broadened, a degree of the
ringing is moderated as shown in FIG. 13. However., fine wiring by
means of a suitable TAB tape must be traded off for moderating such

2_5 ringing. It is also contrary to a purpose for downsizing pac'k.::\ge.
From the data shown in FIG. 14, a waveform of pulses transmitted,
and a2 state where a cross talk noise .to leads to be positioned to

reduce an interval between them arises provided that the



sol der ball 31 is positioned in the cavity for nounting solder ball 15 35.
Since the wiring section of FIG 7 is finely wired by neans of a TAB tape, °
an interval defined between the closest leads is set to 40/.m Wen the

cl ock pulse shown in FIG 11 is transni6ted to the wiring section w thout
applying the electromagnetic 20 shielding film the pul se waveformto be
transmtted falls into disorder to cause ringing (resonance) as shown in

FIG 12. WienakcirBhesvadidehisedihptssnanibensin ied bhobdanddradnieyrade of
the ringing is noderated as shown in FIG 13. However, fine wiring by nmeans
of a suitabl evikABgt apeFItus? beetqaddamed Ior Lspidieastagd stherefsomihafi ng.
It is also contrary to a purpose for downsi zi'ng package. Fromthe data

shown in Fl GtErifging deerensss $FERS 2 YayRiRrRicoatasitPavervad MRS

cross talk no“ifse ogaq: Iieags to be positioned to reduce an interval between
t hem ari ses praoili ed that the 16 el ectromagnetic shielding filmis

applied wyle mai ntEﬂngi?stt BRe Wu1sROuwfe EhCnan(i A iRoCOREdUHEE wildingS1ead
understood therefromthat the ringing decreases so that a waveform

cont ai ni Ng Vepyorfadatysita e ddacetaiiidtdg 12ad in the for gy madndtie ¢gnudryy.wave
transmtting through a wiring | ead propagates to the adjacent wiring | ead
in the form othermpaieticecerengy ihenaaptsitied dnerm\eliestppstaticocadasityin

el ectrostatic capacit¥gforned bet ween the | eads in the form of

el ectrost at i cERFRIGPETURSE (Hhe LRIt iR L9FBrY S REPERAHEEE St PR atifdicent

wiring lead ip,10.,00¢ {RIINAL TRANELIC 0T AY i) LRS, SaRe . MEN, Lgqener oY
stored is redi scharggg. I'nce énergy prgopaga es hby c:hangl ng alternately the

10 the form of magnetic energy in the case when the energy stored is
redischarged. Since energy propagates by changing alternately the
form of energy between magnetic energy and electrunstatic energy
as described above, a condition of ringing is formed, when only
the form of energy changes at the same posiﬁion. An oscillation
15 frerquency £ in this case is determined from an effective inductance
L and a value of an electrostatic capacity C storing electrostatic

energy in accordance with the following equat:i_.on £2) .

£=1/2m e ..... (2)

In general, energy is consumed due to a resistance loss and
20 the like in the course of the energy corﬁversion, go that if energy
consumption is remarkable with respect to energy_au’p_plied, ringing
decreases. When an existing resistance has a low value, ‘a
resistance loss is slight, so that such a conditien that energy
is continuously supplied from the pulses transmittiag thrcugh 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

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



form of energy between magnetic energy and el ectrostatic energy as

descri bed above, a condition of ringing is forned, when only the form of
energy changes at the sanme position. An oscillation 15 frerquency f in
thi.s case is determ ned froman effectivgzinductance L and a val ue of an
el ectrostatic capacity C storing electrostatic energy in accordance with
the followi ng equation (2). f - 1/2 [err] [er]gLC ...... 2) In general,
energy i s consumededuivilens risfeitmbhereipsrefintenge npyrenalkbli gesignaltedr e

of the energy conversion, so that if energy consunption,is re kab) Lth
respect to ener dPiBLpPIRAFFIORi PGty A_EPLIHATeSE 2 ‘\R?éﬁ%ﬁ“%")ﬁrsggﬁlﬁ with the

i st h A , i st | i l.i ght t hat _ s .
Condi L on that SHERES 75 T BAERARSRy EBE HTRY FTommenE TR o8 Aot i ng
through a 25 wi ro'r_@.gol:e?fi thS §§é@$§é shedng A%osdb{;g.lgséd émigpgagydl,S Ls a

conversion is continually perforned to cause oscl tion. (a)

i ndicates tlhat seiffeinskedfcoERtd ekl itdditatreeivebilealsel et rdiikageed
by only the wiring section of a package by neans of 17 an equi val ent
circuit wherein angf eranedentnestatiglcaipmiifyabetwean the lisadspof ttherpastkagiee
term nal of a sem conductor chip with the wiring of a, package, 62 the .
wiring for the RREPRGEIVELY o P‘bghifﬁsppﬁ‘}rtt EBNIEAURARS - AERMSS WV PR GERG (3RS
printed circuit Raoard, La.a 5 el f.inductan M a_nut ual i nductance

bet neon | eads o HRE ParRARER WP AReRRARREe I Re T wilienr HHERIREN P

tho ones whi ch Nowe TBoER e Tbd i Saeda S s A ind REFe JShBY b ey
are shorted In tdeageonhan fHet arei danmpictended ay orif€dDlcirBustidvard through
solder balls. PFIG. 15(b) shows a I;dder type equivalent circuit
in the case where components have been.assembled by adding the
condition involved inaprinted circuit board. As amatter of course,
even in a grounded-circuit being in a shorted .state wherein
15 components are conm.?cted to a common plate-like ground layer through
solder balls, since the resistance at a position being in a shorted
state is very- low, energy which is continuously supplied cannot
be consumed by only a resistance loss in this portion. Although
there is no means like a common plate-like ground layer for a printed
20 circuit board as in grounded-circuit 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 as 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 enexgy
consumption than that of a grounded-circuit is obsexrved. In this

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



10 stage that they are connected to a printed circuit board through sol der
balls. FIG 15(b) shows a | adder type equivalent circuit in the case where
conponent s have been assenbl ed by adding the condition involved in a
printed circuit board. As a matter of cpgrse, even in a grounded-circuit
being in a shorted state wherein 15 conponents are connected to a common
plate. |ike ground | ayer through solder balls, since the resistance at a

posi L1 .0n bei NGl oy S B0l 66154 888 Lan ke dhe cRen TG #ha G bReonristatnys|y
suppl i ed cannot be consuned by only a resistance loss in this portion.

Al t hough t her e 4,820t fROPSthd il fadp DB TR rRl Alcdmpbked gr agndrdingy,fehemit
printed 20 circuit board as in grounded-circuit in case of signal |eads,
control |eads, iandnptiveriséoite dfeddequendvonpryesqnsedely fatneanatirn (2},

adj acent |eads through a nmutual _inductance X between the |eads . l._as
an el ectrost at ias easgéHSA%F%?h@%tiﬁe%?ﬁiHYe B §ﬁ§ﬁ/ﬁ i %nF?%}X\%J?(sﬁ)

whereby a cqndition for fJlqQw ur t nbS ;gﬁgnygj A
possi bl e rest stHACE Eoﬁ%so"nse\r%glgsfon%r 8?59%‘ rgél;igggg?l%e}'i tr?hfgﬁée%\j\frnl nls section

of a package, sf,ddialys! 88 SEdciQ18kY¥n CAINEHTRRR O HtAMheRain Gineagy supplied
grounded-circuit 1s observed. In this | oop section, an LC circuit

consi sting of arieeddgh adwrhancedustance M I8 cankeabled nTheghseheFearReraV

bet ween | eads, and an el ectrostatic capacity C between |leads is mere£%rh
conposed. Accor i$ Bjbyn aBeasure tosmeat E%S%F%%W’bﬁ'hﬁtbﬁ%éﬁﬁﬁr}‘ae]pf‘ﬁ f%d

by the equation (2), an oscillation condition_.is easil n 0oo r
t%i s casg, 5 SP?('\%"%F%‘ rje%ardélt a[‘?’ﬁ.sell?%"s“s t?:‘d‘i‘?r‘?l?f‘eﬁla c@fﬁg%‘?%’b&,s t%’er'ghgsg%%uln%é;ns

to suppress,an osglllallgn OoLher, 4 han,thgl ML §idkeGlE! IHeS4nBLEEI nbREOHGN
a mnut ual |n(]:Iuctéf‘|§ ik con%rd f'ed. The “Case where tﬁere
'is the one contrary to a realization of fine wiring. The results
obtained by reducing the muteal inductance M by a measure which
is not contrary to fine wiring are the ones shown in FIG. 14, and
the measure is the one wherein an electromagnetic ghielding £ilm
15 4is provided. While a loop current appears alsoc on an
electromagnetic shielding £ilm (metallic foil), since
eléctrostatic energy stored in the loop exhibits such.a degree being
negligible in addition to such fact that an inductance component
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 (metallic 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
25 first preferred embodiment, an eddy current £flows on the
electromagnetic shielding film 17 which has begn 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



i's shown a neasure to neet the situation in which an interval defined

bet ween | eads has been broadened corresponds to the results 10 illustrated
in FIG 13. In this case, however, the selected neasure is the one contrary
to.a realization of fine wiring. The redq@ ts obtai ned by reducing the

mut ual inductance M by a neasure which is not contrary to fine wiring are
the ones shown in FIG 14, and the neasure is the one wherein an

el ect romagnet i eshien dilggds) [of d Package gsosdnteded. Thyis, elnductppeps (88Lfent

appears also _on an electromagnetic shieldin film . (metallicg .,
foil), sincelBRBEEIRRR ATT WRIAGy L8EBF ARG WgeF’E)obe%Wi lﬂrEtest%&c‘,'ﬁréng

o e 2179 TN B ALAF s A o il LB

conponent isr I'S case, en i S consunmed’'as an

120 eddy curreppsLe5s; AAPERREa IS ubE R §RhAll kit s B0k ABY W didateaf.
the el ectromagnetic shielding film(netallic foil) It is difficult to

consider thaét an oscwhinrd the sduénd ereféifbed eribiimendMaaardnsdasdrdibediwithhi s
case. As is apparent fromthe above description, according to the 25 first
preferred enbowispent, to &he cakiy wheueinat pofiwien ofrr chhe tdradnpdnetfrndsc

shielding film 17 which has_ been ﬁl aced ,at a position close to a %ng
section in a dideegi 6RIRIMAF WAPER 2 MAYALERELIN (FReFEAR 2B POy e EM -t

0w, L0010 18 8hh6 A e dSREE R bh SR By AELB0EL L CER
the wiring sectdiQmadnghidudusdieCard 98Fa kA yCi iR e MG EL pokér Boli£Sal)idND A
possibility of speeding up for signal transm ssion may be expected. 5
whi | e t he sHcorsbigeefiladieobpos inento bach beker des bridred ivdt h Accordingly,
the present invention is not limited to the second preferred
embodiment. In qther words, an ordinary arrangement of solder
balls for DRAM having BGA structure of CSP type is applicable.
When the electr.ostatic shielding film (metailic foil) 22 is
15 disposed between the lead 32 énd the semiconductor 1 through the
insulating 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 £ilm (metallic £f0il) 22 is provided at a position close
to signal leads, it is possible to reduce an inductance of the signal
leads, whereby a transmission ra-te 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.



respect to the case wherein a position of a chip term nal extends al ong

cthip ends such a nodification wherein a chip termnal.is positioned at the
central portion of the chip may be applied, whereby signal solder balls are
separately di sposed froma power sour@@/ GND 10 solder balls in opposite to -
each other may be appli ed. Accordingly, the present invention is not

limted to the second prefeh§@g @EMERT Words, an ordinary
arrangenent of sol der ball t CSP type is
applicabl e. Wient MJ E¥'9?gb FEL?MA@E

22 is 15
di sposed betwee'toU P 32 and the sentoonductor 1 through the I hsul ating
film23, it is]|poRNEFreqpg GHPEht FQLEWN 2 f PRIIMY A aPPléJWédLGQL‘-MNS
el ectronmagneti ¢_wAG®MNAhiclh is to He givenlto the senicondubtor chip 21
Thus, it is pogsibhelto—t+gduce—a—nolse—which-is—talbe , 0 i ving
VOItage or sSsign h—ae—ctock 'U'ENID‘) (s} e & mving pa n.
Furt her nore, wemrthg ereqrromagn tié‘?h‘i‘ar‘d'rﬂ’ﬁa‘ﬂ m(metayftc fory) 22 is
provided at a fositi®n cldse to silgnal Teads _1t{_1b peNsible to regluce an
i nduct ance of t nal lleads where hskion ratée_in si gnal ,
data. and the Ik —eahi—be rncrcased, v ' f a
driving speed Z5Tof~gdevice cam e D ERanpre ok am arrangenent
for solder bal Il Termonal s i n_a BGA _pacBagel ol _CSP tvpe accordin t he
second preferréd et i GND an_in Tabhle 1. ?%NTAR[F 1. _EXAMPLE OF
ARRANGEMENT OF - -MNAL-S-—-O—ESP-TYRE GAEEQGH e R
y ‘ pIGH L
5 VDD T
DQB1
17 DQABOo ]
18 GND GND
g RGO
20 RQ1
21 - GND - —_GND
22 RQ2
23 RQ3
24 VDD . GND
5 | ) ~ RQ4
26 T RQ5
27 GND
28 VOO
29 RQ7
30 RQ6
31 VDDA
7] VREF
33 CIMN .
34 CM '
35 GNDA ’ . GNDA :
36 CFMN
37 — CEM
38 &N GND
39 — DQAD
40 . DQAY -
41 VBD
) DQAZ
43 DQAZ.
44 VTRM
1§ GND GND
46 DA% —
7 DGAS —
48 VDD
49 DQAS
80 0QA7
51 GND
52 DQAS8
53 - GND
54 GND
9% S5CK




PORTION OF CH P  COLUW I COLUWN 2 CCOLUWN 3

COLUWN 4 COLUWN 5 TERM NAL 21 (Third Preferred Enbodi nent) A
sem conduct or device wherein a TAB tape according to the third preferred
enbodi nent is the one in which a wiringisurface of the TAB tape has been
set on the side of a sem conductor chip 5 41. Mre specifically, a
structural body conposed of a plurality of layers of an insulating film
with a thernoplastic adhesive 43/an el ectromagnetic shielding film42/an
i nsul ating fi (whidd i Brafngirefetmbodimens) case. Each t hi ckness of t he

insulating filns 43 and 44 of the structural body of plural aﬁers I S
sel ected froma rar@éeﬂ'l’-cfed“?’?ﬂrerdre]’ﬁ?? d’thGE‘Er?']%B \Rﬁ?? RSFOrAR B ek $h8y

t he el ectromagpeti.c_shie ng tob 8 .

SHJerr]m g‘ﬁguah :]%% ellrrr {"% c’kmeé*ss él? e°n|enslul | ng]af J&E{,%”&J;&c?cﬂ
has been tyloI G2l kie afi3PhAde hds Ib%ehegéero& QrEB&kEfad RirNReieditRnkile b Aldnlg
filmas nmuch as possible to obtain eddy current effects (el ectromagnetic
shi el di ng &f f aat.s)Mde sgeeiticAnyel ecituraragnel bodghidaipdiseg &f lanplurdyityhe

present invention. In the preferred enbodi nent of FIG 16 (a), since there
i s a bal ance wift bryeraupltinntpafiesdng fGamieh ﬁwpamphbaﬁqucnﬁd%%d4W@n a

mat eri al prepared by bondin sul gtin | | m havin t hi.ckness of from
S0[ or 11m Lo LOBCEEFYRATIITLF Bor AR 13y /8 TeBArONE AR ThPBFLTHRS 20

filmaz is used, chbe JGRUl i, if,%easﬁetg]s%f}%%vlgéuﬁt%g' L BUCLS dia pErile

to a TAB tape, he sem conduc nount e ereon orm a
conposi te mat eanealstr&cs@mﬁuooagl of fb&u&aldiémeés%lté&eapm tae rafgé age of

the sem conductor chi'p 41 to obtain an assenbly of BGA structure.

10 25 l:Lm to 1004m, while a thickness of the electromagnetic shielding
£ilm 42 is set to be from 18Lm to SOLm. Although 754m thickness
of the insulating films 43 and 44 has been typically adopted, it
is better to make thinner the insulating £ilm as much as possible
to obtain eddy current effects (electromagnetic shiqlﬂing‘effects)

15 Jdue toan electromagnetic shielding £ilm47 in the present invention.
In the preferred embodiment of FIG. 16(a), since ther;e is a balaﬁce
withinsulatingeffectsoftheinsuiatingfilms43and44,anmterial
prepared by bonding an insulating £ilm having a thickness ofnfrom
504m to 1004m onto both sides of the electromagnetic shielding

20 film 42 is used, the resulting structural body of plural layers
is bonded toc a TABR tape, and the semiconductor chip 41 is mounted
thereon to form a compogite material. A solder ball 48 is disposed
on the opposite surface of the semiconductor chip 41 to obtain an
agssembly of BGA structure.

25 Furthermore, another semiconductor device wherein a TAB tape
according to the third preferred ambodiment is the .one in which
the wiring surface of the TAB tape is set to the sidée of a solder

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



25 Furt her nore, another sem conductor device wherein a TAB tape
according to the third preferred enbodi nent is the one in which the wring
surface of the TAB tape is set to the side of a solder ball as shown in
FIG 16 (b). Wiile a neasure to use a 2aterial 22 wherein an

el ectromagnetic shielding film(silver foil) has been provided on the core

of an insul at \LAd-Ueh &l 3h eBRYordgHATE SRNSIARLCH; AP (s31FLE £0180 Ahas Heen

exanple of FIG 16(b) is the one wherein a naterial of a structure on the

Wi ring surfacerolinbdoh theceyriess an ihoulatiry hetdraaGiesth s Poporeiliareln
this case, the copper foil which has been di sposed (backed) on the opposite
side of the TABR tapBI¢urid(adnsansexampdlecofr BIMgridtibt thiwlediong ¥héxain p
this case, since a thickness of the TAB tape filmcones to he a close

di stance withmasegdal ¢H a IRErurEere faghet VEring svgfage fef mhickopareesi | )

10 47 without_ any, nodifigcatio nmuch, npre_ed current effects. ggn.he
Grawn by s arfSointop e BAREThAe BEELRSR. {55 SRARIGAgor 8 RAOPAT AL IONEEE of
the TAB tape fy t hi s of e pe.film rang f
25[err]mto-1 sg]rbrAEn &%%oe&gﬁbgg?g%r iogxatt%gnc’é%ﬁ%% g%&% hJe’E gg?ugﬁr%%@body
is substantialfghdei@nsade @8 éheerhalerild shileichyr £10f. FE& cilb Aasd, he
surface on which a solder ball is nounted nust be coated with a sol der

resi st to protsctce asilizkness @f tie TaBriare Sidd aomes tA bdiacéhemsdbstddie
solder resist is sufficient to be within a range of from20[err]mto

30[er] m Wil &4k FESRBEL (g GPe RF G TRARTRR ARSI g £41m ol QWPER TR of
the sol dery20 ¢ itiku'h”aw%&%‘é?gﬂd‘,"%ﬂ%hoﬁ rd G0l d?EeJtG%ifﬁécLé %Sn .
structural material necessary for e constrtution Of the Thventron. IS
apparent fromgd-akavey das ehbRit Ubrrelfcfifld teMBANC s ARk&lfichdnner a
thickness of the TAB tape £ilm. An actual thickness of the TAB tape
film ranges from 254m to 1004m. Although a fabrication method
of the structural bedy is substantially the same as that of the
15 structure of FIG, 16(a)., the surface on which a solder ball ‘is
mounted must be coated wi.ch a solder resist to protect insulation
on the wiring surface. A thickness of the solder resist is
sufficient to be within a range of from 20Um to 304m. While it
is not required to particularly restrict a thickness -of the solder
20 resist in the present invention, the solder resist is a structural
material necessary for the constitution of the inventien. Aas is
apparent fxrom the above description, the electromagnétic shielding
films 42 and 47 are disposed on the surface, on which an integrate-d
circuit of the semiconductor chips 21 and 41 have been formed.
25 through an insulating film, and signal leads are disposed on -the
electromagnetic shielding films 42 and 47 through either the
insulating £ilm 44 or 51, whereby the-elect:romagnesti'c shielding

films 42 and 47 are placed closely to the gsignal leads. As a result,



films 42 and 47 are di sposed on the surface, on which an integrated circuit
of the sem conductor chips 21 and 41 have been forned, 25 through an
insulating film and signal |eads are dtsposed on-the el ectromagnetic
shielding filns 42 and 47 through eithe23the insulating film44 or 51,
whereby the el ectromagnetic shielding filnms 42 and 47 are placed closely to

the signal | eads. result 23 an_.i nductance_for the signal |eads can
be reduced. Thds, iﬁ“‘lﬂsanpcoessff’gl Ene o“lgﬁ‘(?lleg%%gﬁ A R sEPUIF et ditghdl s,

wher eby speedi Bgsgpbq__‘%lr £8P&HRLg0al “?ﬁ?f“q‘ﬂ“ﬁ dev.ge °C@ns€9§§3%hi %eeg_.e%\/e

Moreover, it iS possible to protect uence of "an electr étic

affecting the sgakaongued OfoxltipRrddiod tspabai &£ hECQBTPRESI Bb CadiidvRduce
such a possibility that a noise is added to signals such as clock signals

in a driving vieraegeens i& isx possilEs tnppatdut e luwenae ekanplecvhanagnetic
printed wiring board or a TAB tape 10 is used as a wiring board has been
descri bed wPt h ¥AE8peEEerbingethe r seminonduator nehip phlof e99 cthadniiddi yraemes
such wiring board iglnot linjted a_printed. boar nd a TAB ta

to a pe,jn the
present invent POR-T20° t HatT SRS FFRG b%°a°rsdgf‘ré§7t‘be8@¥plao§‘8€is§o"? aard‘i[fg £Re
wiring board i s:ghg1enecnhes ei&m%;&h@ﬁ@féﬁ%np%ﬂs d $ROSE QN3] |5
I nsul ation board. (The fourth preferred enbodi nent) In gPé %8 reference
nuneral 1 desi gpahes 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"hRkR apCexPd” vheselatd npintadeviaingg hoptdbe-4 ITRB wpeund
| ayer 4 di%Bosed , . _
is used as a wiring board ha; been described with respect to the
first and the third preferred embodiments, such wiring board is
not limited to a printed board and a TAB tape in the present invention,
so that any wiring board may be employed s-o far as thé 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 circuit boa;:d,

and 2 denotes a composite sheet 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, a2 plate-like ground 1a§er 4 disposed

in the substrate material 3, and a lead § of a predetarmined pattern
which is formed on the surface of the subgtrate material 3

FIG. 20 is a view showing an enlarged structure o;f ﬁhe

composite sheet 2 which is composed of 3 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



in the substrate material 3, and a lead 5 of a predeterm ned pattern which
Is formed on the surface of the substrate material 3 FIG 20 is a view
showi ng an enl arged structure of the conposite sheet 2 which is conposed of
a-filmlike insulating 25 material 624 a foil-like conductor 7. prepared..
by lam nating integrally together with the insulating material 6, and an
adhesi ve | ayerw8tinie @iredatetmiciedyddnenaiin isobarded enitke ther¥ertk Sobft hike

insulating material, 6, A section of the resulting material cut_ off 24
with a predet ef HFHEF BPaehiiadnthes compriddesthartt het |FdSd 1 vith fBe adbesive
board 1 as the, o ite sheet 2 of FIG 19 with the adhesive layer 8. FIG

21 is a graphi(l:a¥ representation indicating a 5 relationship between a

sel f inductance of tg@.Ci bgUifs bQAr drdpiahiai RepLed diftaRishe-iddia@iagnda
| ayer and a frequency of the sinusoidal current flow ng through the |ead 5.
I n the graph, aetztionskdwchbaneeemas sElifcrinduedante hoff estpectizcgirthdosrdclit
board 1 in which an interval defined between the plate-like ground | ayer 4
10 and the | egArb2}ning i@ Pdafpol Hkoformed dawes #rd &5 fRaUERcYaRd Zhe

I th of the lead 5,18 5.1 0 J | lect: ti
{1 old anal ysi s BAESR 4% BB FTHPRO SRR TGPkt | 27 eCT TG XPT
arranged as a \iﬁh’d&ﬂﬁ{e %Btdé%ﬁe lwiln reEEQ&d A0 cho éitl%ug.?:agg?r&i 15¢hf

i nductance of the circuit board 15 decreases with increase of a frequency
in a range of @ibhZad Ginkedhial @&fhrcld bsteedt itheEg1it@ll ikeSekbunddisitednge

at | Gaz decreases up to 1/2 as conpared with that of 10 MHz. Thus, it has
been found ¥r ormtihehe dead t5sis t4atiad, abobdeht difithe lead 5 is 454w, and a length
| of the lead 5 is 5 to 20 mm in accordance with an electromagnetic
field analysis and a circuit simulation, and the results determined
are arranged as a value per unitc leng_th {1 m).
According to the graph, a self inductance of the circuit board
15 decreases with increase of a frequency in a range ¢f 10 MHz to 1
GHz, and it is confirmed that a self inductance at 1 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 7%Z0o in the case when a self
20 inductance is 0.5 Lo in accordance with the following relational

expression (4):

2 = Y L/C = ¥ n*Le/C = N*Zo ..... (4)
N=+n
20 = -/-Lo/C
25 Namely, the result means that the characteristic impgdance

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

the plate -'_].ike-ground layer 4 by means of an electric current flowing



a characteristic inpedance is about 7Zo in the case when a self 20

I nductance is 0.5 Lo in accordance with the followi ng relational expression
(4) 25 Nanely, the result means that the characteristic inpedance is
reduced by about 30%in a frequency rangg of 10 Mz to 1 Gz. FIG 22 is a

di agram show ng an eddy current flow ng through the plate-like ground |ayer
4 by neans of an electric current flow ng 25 through the lead 5 wherein

4 by me n ent flowng 25 th ad 5
oroduced by { FETEHRPOREST Fotd it Wrashn bhotidh FLRRe A apE S 1 s

sel f induct ancq yakt@oki It WhicDAqidhret ik OHUSCHrsfudERNby AR wiane, £ RiMdnas a
result, 5 characteristic inpedance of the circuit board decreases. The

present inventileughi thaaxeaddhs saranediedt whazebpathd aelf ethdvictgnae sef fa

i nduct ance by neans of the plate-like ground | ayer 4 as descri bed above in
whi ch t he conpuigicud tsheard2is sre¢dnnidd asomentienad AbovearBd 128 02 pFoRitide an
eddy current on the condugtor 1Q 7 of the conposite shegt 2, wWhereby a
magnetic f1%x Wéﬁéd%& ATRSRBRE 19 &\ﬁenﬁ"gﬁ}’(ﬂ@ﬁat’ﬁe TEEFS8%0f the

circuit board 1 is GAICELafl, oS ouddith ohNGrSles! AHMIGLARG AlechEs ChigUid:

board 1 is reduced t0 crease characteristic inpedance. ch reduction in

characteristicrddRBIYNE GAY {£HRALS e Ity ddand BAIGHd $1464 110 kAdgrinEEDdy e t h
respect to the circuit board. Accordingly, the characteristic adjustnent is

possi bl e up t o4 andedcidBedatioveapparhdnh fhr@mdmpesabe\ahedsseripbiooded o

si nusoi dal frequency region of 10 Mz to several GHz (corresponding to 50
MHz to several CW#W”@%SB“’B“GI FOKPFPRfefgy 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 beard 1 is
reduced to decrease characteristic impedance.

Such reduction in characteristic impedance i:orre‘sponds 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 descriptiomn. |

A Binusoidal frequency region of 10 MHz teo several GHz
(corresponding to 50 MHz to several GHz in case of ciock frequency

20 in a digital circuit) is selected as a freguency to be applied.
In order to produce a high eddy current in the éonductor 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 board 1 is set at a small value as lesis as possible.

25 TFor 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 1L00ULm thickness at the maximum

for the sake of holding positively a prescribed eddy current.



20 in adgital circuit) is selected as a frequency to be applied. In
order to produce a high eddy current in the conductor 7 of the conposite
sheet 2, it is desired that a spacing defined between the conductor 7 of

t he conposite sheet 2 and the lead 5 oR26the circuit board 1 is set at a
small value as |less as possible. 25 For this reason, it is desirable that
a total thickness @n theothétihahd nghetioweralinfitodf the tocapasitnesents? and
t he adhesive layer 8 fornmed thereon is set to [00[err]mthickness at the
maxi num for the sekecoflOhoh dihigkpess tin girden pe avimitsdd beRi\steengthi . 26
on the other hand, the lower Iimt of the total thickness nust be set to

| O err] mthi ckness 3 tBe Rddvssmant foxi sharasteriekig froedangfagJarcritae f or
characteristic,_inpedance as described abgve, it becones Q§sible to
"ncor por at o cBRPTRUOGE! PETBR® 5 POLALRAT | Ry ABEPEETIATY ntdh HAHPBIFYT SHER
working PrecessesstihCopidANGs WrkB SUG R TBYINELs iAhskly’ YhrocBabypl €
sanple is selecied to adjust the sane, and then a position at which a
conposi te shegtcbsddedaritbndadhi & fAefhsetedt (HesRASAS tehiddle saaphkeis
Accordingly, it is possible to provide a circuit board for 10 electronic
parts the chasateetedtradinpbdiecame, amd chen & peadtion atjwhich@d ermesinea
digital circuit which is fabricated with an extraordinarily |arge nunber.

As mentioned &B6%E, *8cEBr BRnBotYed Hes Fedded BBaFBefB?é%ﬁeﬁﬁrﬁﬁﬁ(?ﬁ&&ﬁﬁs of
e presen | RaLlotes coG b dleEL 15 SHIBICG Sk enats oL

i nsul ating nat'eria ‘a condl ! : nto alea e crrcurt
board in sgchghaatrbhee Iﬂ&&—l&%aéwg:h%hs#&éﬂssi% PRSeddreds Grhilcheis eatkigide

of the circuit board, whereby
: adjusted even in a digital circuit which is fabricated with an
extraordinarily large number.

As mentioned above, according to the circuit board for
electronic parts of the present invention, a composite sheet

15 composed of a laminate of an insui#ting material and a conductor
is bonded onto a lead in the circuit board in such that the insulating
material is positioned on the lead side of the circuit board, wheréby
characteristic impedance of the circuit board is adjusted.
Therefore, a procedure for adjustment is simple, beside.s the

20 adjustment can be conducted easily even in case of adjusting a lazrge

_number of digital circuits as mentioned hereinbefore.

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,

25 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



characteristic inpedance of the circuit board is adjusted. Therefore, a
procedure for adjustnent is sinple, besides the 20 adjustnent can be
conducted easily even in case of. . adjusting a | arge nunber of digital
circuits as nentioned herei nbefore. Al tdpugh the present invention has been
descri bed specifically on the basis of the above described preferred

enbodi nent's, tRkE hiygEdeqlensy mullbémaedrtmd head ishown igeEdfd,17230ne rﬁqrd
and fourth embodi ments menti oned above, vari ety of modi i cati ons nax)

of course, appléxedainings crusarfes WFEF#‘Q ﬁé‘°§ﬁﬁji€f@th’r9é’t FRRIVFRCYIFSIAO
i nventi on does not depart therefrom In the f

generating a nd‘tr?ef? wingyfopr tyres °5f°3rﬁ5@§ ??%g\émﬁgnggl '{%%s Ce){srt:?i)t)lgé‘

As shown in FI aone A8 Fause fOLUENAAl Akh @ theketadd a
hi gh frequency reg? Shy Y ]f%éq'ofno o?mong ?%ﬁer types of causes for generating a

noi se in a hj gheJURAUEHS gk DRy AF SLWBNSE dHoaE. £ nbE Madicdey ehchhatudy
there are 5 causes for requiring a study or those for not requiring such
st udy dependent degprdentsiepont & osi ofatdoncaft sirquityl. G I1 7FIG- eﬂér'eﬁeéeﬁﬁﬁ‘ﬁ? al
39 designates an exanple of a transistor circuit in_a sem conductor ch

(A) Variation inupeRadr 3o AegdIpRtehttalcxeapRl faPf of FFARHARE £OTCPbi e’rﬂ |%I

Wth respect to a va l.on ts)artlcul arly a variation in a ground
potential, therée‘ﬁ’a%“r?gﬁ"éf’ﬁfﬁ ¥ been circunstances which had been studi ed

with a discrim Eﬂt' O@a;{a % \ar 'p%bb?niéﬁdﬁo%rteﬁeﬂéfe Ptiertbal iheigReuna

call ed "ground IS 15 because margin for a potenti al
variation i qnstbbggﬂian a ground

With respect to a variation, particulérly a variation in a
ground potential, there has heretofore been circumstances which
had been studied with a discrimination from a ‘variation in
power-source potential being called “"ground bouncing". This is

15 because a margin for a potential variation is-stricter on a ground
side than that of a power-source side. However, sﬁch 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 componrents in the
lines and values of currents flowing into and out ﬁrom the lines
which is not an essent1a1 power-source potentlal or a ground

25 - 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 ocut from



si.de than that of a power-source side. However, such variation neans
essentially a potential variation appeared based on the sane theory as
descri bed hereinafter. In the case when electric currents passing through
sone lines 20 flowinto the same power2&ource circuit or the same circuit,
a potential at a termnal of a sem conductor chip 40 is changed by the one

which i s det er g0ed gufed on SIAHEI0GCRGUMA Y Snd dh b UEL LLS A U BLEES OF

currents flowing into and out from nes I'ch IS not "an” essentl a
power - sour ce peigsdi@l . or a ground 25 potential. As a counterneasure,
the foll ow ng nmeasures nmay be considered. (1) Power circuits and ground
circuits are nade tol2)e Buthijhdudrandesprr site cpaain-iseuedé r&cuil andnghént o
and out from 28 the circuits in such that they are not concentrated into
a particul ar cfFewnd cirgyit puehbpmrasrahted in & fecqramed-sfdkece AS ¢ ghnennd
t he ground irguit stbe.,controlled in a decreaseqd state. As a manner 5

for decreadi nd®F suH = 93F3i8t aRtR HFVFTaRfFe: off PpapLiefF that an
| ' ' ' L . f 0l t.al )i ' .22, 1
G oot rormanet | BBt AblML IR YA A9 i GROPEL of Aldod I a1 10 0 TS

di sposed closely to the circuit se an eddy ent 1

Cross talk noi gg 19 aisposed ¥irdbdiyPesf cdict erRYEL oagsh fdedluBl Ocurrent is
twocat egories, i.e., an inductivenoi seandan el ectrostaticnoise. There Is

acasewher e bot htihkzedipes of noise arise sinultaneously in the event.where

a problem occurs actuall¥, so that there is such a tendency that
(B) Cross talk noise

10 Such type of noisemaybe classified 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) ZInductive cross talk noise

A magnetic flux generated by an electric current flowing
through a certain line is interlinkeéd with the adjacent line to’
determine a value of counter electromotive force V by a mutual
inductance M existing bgtween the adjacent 1iz_1es, so that the mutual
20 inductance M is related thereto. Since an eddy current Is produced
in an electromagnetic shielding £film (metallie 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
as 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 film (metallic foil)



separation of both the types of noise is difficult. 15 (1)
I nductive cross talk noise A nagnetic flux generated by an electric current
flowng through a certain line is interlinked with the adjacent line' to
determ ne a value of counter electronotiyg force V by a nutual inductance M
exi sting between the adjacent lines, so that the nmutual 20 inductance X is
rel ated thereta pifiventsagrofldyneadyoRist olfs erkotherchdimeainebeche obmgind,i c |
shielding film(nmetallic foii) 22 disposed closely according to the present

i nventi on appeeesides shelreaisnnier ahaeffect cthr aprevembdnet Leak | ok heksd f,
there is an effect for remarkably decreasing the_nutual inductance M In

the second 25 ggpesdedednciiodnfife: ARV IRt (b TR FRITRYY as
| | bei [ | th that, whjch d [l bout
Low 35 vl ve, b SIBLLRC e D61 e CEgRlt o syl b
el ect romagngti ¢ pNisCLidied b 2 EABHRULL Sl § » 0t aPEULS d 6Ra

I nvasi ons of external nolse into the insi esides there I's also an
effect for preyepding (Rekedhodiinge tgcaciarrd LBad hem)i.nsi de. As shown in
FIG 18(a), when a current | flows through a signal line |' (correspondi ng
to a signal lead 5 32) Rlectowsteeicallaticrpaoitine fcgpge %AlK nodse] M x |
appears on a signal line 2' 1gcorrespond.i ng to a signal | ead 32). l('f%sn

El ectrostatical 'y cdfaiFesYEt Of RalatiPRs REFuaenglecTRRafRtiGeaPary gt

between electrastal)g CAPAGHL! eﬁe%een@lp:ﬁ%%’ Qnéfs[]e”‘?,gl@%%ﬂbéérg%n &n
noi se vol tage appears on an f8 ad] acen ihe in the fornTof Capacitive
partial pragsup@jaceh@8nad DRI e Lekhade dapadet BFdTpARHi DY Fdsalike. Ofsince
partial pressure of : .
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 €3 produced between leads,
there is no problem when the electrostatic capacities C1, €2, and
15 Cc3 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 sigmnal line 2°'.
vzp = (Cg + €2) x €1 x (Cg + C2)/{C1L + €2 + Gg) x V2p ..
(3)
If a relationship Cl ¢ Cg is valid, there is no problem to
be considered.
25 As is understood from the above description, since an eddy
current flows on the electromagnetic shielding film (metallic foil)
22 which has been disposed at a position close to the signal line

32 in a d;rection wherein a magnetic flux produced by an current



an earth electrostatic capacity Cg as well as that of the electrostatic
capacities . C2, and C3 produced between | eads, there is no probl em when
the electrostatic capacities Cl, C2, and 15 C3 existing between the |eads
can be made small wiLth respect to the 3arth electrostatic capacity Cg (see
FIG 18). As shown in FIG 18(b), when a signal pulse flows through the
signal line 1 a I3C : n I tLV t V|
according to aI rtgloéﬁlntgngﬁf%@ehxBﬁggile%%gylifﬁée)%? oPFo%ryncge\iggﬁgl%ﬁ)u%t}hggg of
appears on 20 chéeliziegndbelf thdlicra¥e® as WelltaEurhall iXddSihnteBytwddn +
C2 +cg) x V2 . (3) If arelationship C1 < Cg is valid, there is no
problemto be temdsldenddindRBtive crosdsalk cardbe sterrdabednwhiaeelhepeeding
description, since an eddy current flows on the el ectromagnetic shielding
film (metallic®Pott)tz2esfppiirhes Bésralianfodasa atam bsosrkiered| ose to the
signal line:.32,] Lregition wherein a magnetic flux produced by an
current 0 I(E?I %ﬁqhacgmrbﬁ‘&ﬁsfhe signal line 32 is cancel ed, inductances

of the lines (self ifgmeeas@na.s.smun@gasw%%'enh@%&& g@g&&@&%@%@%ﬂg)

and inductive cross talk can be decreased, ereby speeding up in

transni ssi on obcsugmaln ahdrsiaiericdicbinpa@anosest H51(8 fRefchecéd i whakse, Ref
| ection noi se neans such a phenonenon that when a variation occurs in
characteri sti csigpttiaropaghtes |through thee linse thecsdgmalkiignakt bramedgat 65
through the line, the signal is, reflected at a point of change. Since the
refl ect ed wavePPeRbAfsCRIPIG S SR Rhe reflected wave returns to its original

10 state, deformation appears in the transmission waveform, a

phenomenon as if a noise is added is obsexrved. As amatter of course,
on and after the point of change, the signal reflected is not
permeated, so that it results also in deformation of the waveform.
Accordingly, a problem arises in the case where a frequency becomes
16 ‘very high so that the line must be handled as a distributed constant
circuit. 1In this respect, a problem occurs in the case where a line
length is in several millimeter in a frequency range according 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 ccnsidér 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 constant 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



10 state, deformation appears in the transm ssion waveform a
phenonmenon as if a noise is added is observed. As amatter of course, on and
after the point of change, the signal reflected is not perneated, so that
it.results also in deformation of the waeform Accordingly, a problem
arises in the case where a frequency becones 15 very high so that the |ine

t be handl ed di stri but ed t circuit,, In this e e Bide
br bl om occur  SRERBSEAR EAABTEES MAOPETAR HPatn SRULF BRE P o dise, |
a frequency rafﬁgeac?ﬁﬁ?%% i%é:‘%ﬁf.%%%%% &\ Ph et @0cdM b el @nSsRToRl

Giz). In a relations etween a length of |ead and a wavel ength .
correspondi Ng t4had12Qti¥E6BFOERYin bl Linpdioparaiktee ehnaiiderittis neddssaxiyon
'noise with respect to a lead in a sem conductor chip a length of which is
remar kabl y shorfar Bhelpzime thenphencmenomhdyemeatsblodng @i s ibytiefcrpritapt

with respect to |lines on a wiring board, and in such cases, a board 25
structure mkibre#’r?q"iiﬁe§°a‘¥‘t‘?'lfé§iagﬁléﬂl¥ P lde 8pMt e PRAPIRIM st i ¢ i npedance

constant may bF) aﬁggtgd.s.oﬁ oftion where such counterneasure as
descri bed above'®'s ADEFTHFHCEUFE T0 be taken is a wiring section of a
package. A line |engihefskhee PO td Wlgnal3li € P ApaBapes s34eil so that
mllimeter | ength. Wi Iee t%ere Is a siggtaa alseég (?%%\gmi ch %}ﬂ’certai% degree of
a phenonenon cagriisnitdeshtspeddditd tiaddnigls) off tahel shoR 1Y eenprdaredt. erin

circuit, it is necessary for analyzing the phenonenon by neans of a
di stributed consasetofs thei sechnd tpredaantd tambiodéhgntholsdndewn wiringhemerEaton.
(D) Transm ssion delay Even if it is a signal, it propagates physically so
t hat 10 is provided on a polyimide resin £ilm (insulating £ilm),” a
transmission speed of signal is determined by a dielectric constént
of polyimide resin. Results determined with respect to a
‘relationship between a dielec.tric congtant and a transmission speed
of signal are shown in Table 2. ' In Table 2, calculation was made
15 in a condition where a speed of light was (2.998E +11}) mm/sec. When
§e;iods of time wherein signals propagating simultaneously reach
to an inlet of the semiconductor chip 1 differ from one ano}:ﬁer
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 er_r:of:.eous operation. Accordingly, such
dif?erence hag to be treated in the same manner with that of noise
from the viewpoint of the fact to the effect that the former is
a cause 6f erroneous operation, éo that the former difference
iﬁvo;\;ed 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.



transm ssion speed and transm ssion tinme should be considered. In case of
t he second preferred enbodi nent, since a wiring section 10 is provided on
a polyimde resin film (insulating film, a transm ssion speed of signal

is determned by a dielectric constant 3g polyimde resin. Resul ts
determined with respect to a relationship between a dielectric constant
and a transm ssion speed of signal are shown in Table 2. In Table 2,

cal culation was nade 15 in a condition where a speed of light was (2.998E
+all mm sec. Wen periods of tine wherein signals propagating

si mul taneously reach to an inlet of the sem conductor chip 1 differ from
one another in every lines, operation timng in transistors becones
different fromone another, so that there is a case where such difference
20 cones to be a cause for erroneous operation. “Accordingly, such
difference has to be treated in the sanme manner with that of noise fromthe
vi ewpoi nt of the fact to the effect that the former is a cause of erroneous

, h he_f LV .
her ot e+ e TABLELS STRRIATBSDN HERENCE AnBLBESY Tk Fo AU aTEnds 5F cquency

is utilized. Particularly, signal lines and a control circuit mnust be
controlled as the Obj ects for control . 32 TABLE 2 TRANSM SSI ON DI STANCE
AND DELAY e CoTRIe CTRITC '
DELAY CONSTAR{SPz TRRANSBMSSIGRNDIRTARARCE DELAY 1 pE

| NSULATI VEE it e
TRANSIMSSI

& 1 NnsecC 10 secC 1mm LENGI S5. 0
VELOCITJ(%gS nn2.b ngee mQ[?1 nsac73 i pseco. pamE WNGTH
3.0 | 1.731E+11 mm/sec | 433 mm | 17 mm | 1.73mm | 0.0058 nsec
35| 1602E+11mm/sec | 401 mm | 16 mm 1.60 mm | -0.0062 nsec
40| 1.499E+11 mm/seé¢ | 375 mm | 15mm 1.50 mm | 0.0067 nsec
| 5.0 ] 1.341E+11mm/sec | 335mm | 14mm | 1.84mm | 0.0075 nsec
55| 1.278E+11 mm/sec | 320mm | 13 mm 1.28 mm | 0.0078 nsec
6.0 | 1.224E+11mm/sec | 306mm | 12mm | 122 mm | 0.0082 nsec
| 65 | 1.176E+t1mm/sec | 294 mm | 12mm | 1.8 mm | 0.0085 nsec
701 1.133E+11 mm/sec | 283 mm 11 mm 113 mm | 0.0088 nsec

(LIGHT VELOCITY 1S ASSUMED TO BE 2.998 E+11 mm/sec)




3.5 1. 602E+11 mm sec 401 mm 16 mm 1.60 mm 0. 0062 nsec 4.0

1.499E+11 nmm sec 375 M 15 mMm 1.50 mMm 0. 0067 nsec 5.0 1.341E+11
m1 sec 335 mm 14 mm 1.34 mm 0. 0075 nsec 5.5 1.278E+l 1 mm sec
320 mMm 13 mm 1.28 mm 0.0078 mgc 6.0 1. 224E+11 mmi sec 306 mMm
12 mm 1.22 mMm 0. 0082 nsec 6.5 1.1 76E + 11 nmi sec 294 mMm 12 mm

1.18 0. 0085 3E+l 1 m 11 1.13

0. oosgTn nsec (LI G—FI’H\S.?EL ?“?‘?%‘dxlk@%eﬁélsm?éyésé‘%%°§§h§ag£ffnrﬁﬁpégm gt as tha m
‘O’I‘V" le a sem gQRANGE Alcdl a1 CUETR ) hg‘ér *%%g@ Lhé‘do :H% gnée 88:&‘{’“‘3? or
evice of the present |nvent|on int eco pre erred enpodi nent wi |-

be clear f rOE&E?Sr?éd”é&l’B%'&Eh@ﬂ@d des[nhPhkog; dd1ats Ahe thQVﬁsz*éﬂQn‘ﬁoﬁ‘Q
limted thereto. 5 Advant ageous effects achieved by typica

t echnol ogi es desepipeibr rthahethe imvienansn diss @abaskini ved lhhepemsent
application are summari zed as follows. (1) Since a predetermined wiring
section i 8 di spose%ld‘fﬁ’i‘t&ﬁePhéuleétfPSHS bashdensdl &Y oFErtic2dst BrIRoIRFLedi ng

fllm(rretalllcl ojl) ace.d at ,a_posi ti ose to

sect] on. an aapree e sRESRrR. ar BERA S0 Er T FrekPak dian FrFRPR I aced
at a posi t | o £l gﬁ,gm;pizteraea\gn ELhwaection in a direction wherein a nagnetic
flux produced by.a current flow ng through the wiring section of a wiring

board is cancel ed. (f5 3iheeuWl predeiiGiianacsizing 46lion Délailpsed dadanut ual
i nduct ance between | eads) of the wiring section as well as inductive cross

tal k can be rasgudetiomhibeastsy and 5 ehectmiedatic | siphedddngeFikmi (nebpldfic
electric 1%' gn%lisuafgl ptlgcggeaetdau osfi%g.o;zrc%.%ss@ Eos itgg fi'[}‘iig' section, an eddy
current flows on the electromagnetic shielding £ilm placed at a
position cleose to the wiring section in a direction wherein a
"magnetic flux produced by a curreat flowing through the wiring
section of a2 wiring board is canceled. As a result, inductances
15 (self inductance and mutual inductance between leads) of the wiring
secﬁion as well as inductive croés talk can be reduced, whereby
it is intended to improve reliability of electric signals and to
speed ﬁp for transmission speed.
(2) sSince an electromagnetic shielding film is disposed on
20 a surface of ‘a semiconductor chip, on which an integrated circuit
has been formed, through an insulating £film and leads are placed
on the electrostatic shielding film through én insdlating film,
an influence of electromagnetic wave which- affects thé
semiconductor chip is prevented. As a result, it is possible to
25 reduce addition of noise to signals such as clock signals in a
driving voltage or a transmission path. Furthermore, when an
electromagnetic shielding £ilm is provided at a position close to

a signal ;ead, an inductance of the signal lead can be reduced,



(2) Since an electromagnetic shielding filmis disposed on 20 a surface of
a sem conductor chip, on which an integrated circuit has been forned,
through an insulating filmand | eads are placed on the electrostatic
shielding filmthrough an insulating f34m an influence of electronmagnetic
wave which affects the sem conductor chip is prevented. As a result, it is
possible to 25o £1RHICE mfkdist polbidh e Sckasd 8NalghalUeinranich 06k sgleeaal S
in adriving voltage or a transm ssion path. Furthernore, when an

el ect romagnet whesebelidicag e imtemsiedr i/ spond w an opesationspdebef adiexisrgnal

| ead, an inductance of the signal |ead can be reduced. 34 so that it
makes possible to i hbr eRue &0 ghgrﬁeﬁvapﬁaﬁmwﬁﬁc%é@ecrm épythe abgNepe
intended to s an on s

advant ageous ?F@ét g‘)aaesfigpﬁ T gf’ﬁ%”f%’é@%”ﬁs&?ﬁn(’%’fg%%& a("Zé)lecs TR,

si gnal tragsmgsion shesd iaaraas@a Cabe@lify Sp HPUhCEpEAR1BR dERCASLdne
speedi ng up of an operation speed he device 1s attained. It wl

appreci at ed bwyehliegeiHfaadnaeary Skl I | in the art that the present

i nvention can be enbodied in other specific forns w thout departing from
the spirit or essenitatildhlee appeecidteasbiGhoskcsbordiddry skdtkrinl yhe art

di scl osed enbodi nents are therefore considered in all respects to be -
illustrative db@tnbe pregenttinyentior csedireempodind i‘-h\PéhFFcﬂ?qcé-fﬁ-ﬁcﬁO@a'ﬁed
by the appended rat her than the fqregoing description, and a
changes L hat  COITEaH ARPEFTIRE FRORGEH MPIETE PhARAF e B0 TAFBRTe: P eEor
are intendgd tg he gnbraced therein.

The pregsently disclosed embodiments are therefore considered
in ali respects to be jillustrative and not restrictivﬁ. 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.



35 WHAT IS CLAMED IS 1. A wring board, conprising: a predeterm ned W ring
section being disposed on an 20 insulation board; and an el ectronmagnetic
shielding filrmbeing placed at a position close to said wiring section. 2.
The wiring board as clainmed in claimlggwherein conditions for disposing
said wring section as well as for said 25 electromagnetic shielding film
a condition for physical properties required for said etectromagnetic

shielding film and a condition for frequency to b | ing sel ected
so as to decrease an inductance of said wring secai’g@i@«ﬁ IZ' %llnj
i nductive cross 36 tal k. 3. ¢ miduct or

devi ce, conprising: an electromagnetic shielding film being disposed on a
surface, on which an integrated circuit of a sem conductor chip has been 5
formed, through an insulating film a lead is provided on said

el ectromagnetic shielding filmthrough an insulating film said lead is
electrically connected to an external term nal of said sem conductor chip;

and 10 the resulting structured material being sealed with a
seal i ng

WHAT IS CTATMED IS
1., A wiring boarh, conprising:
a predetermined wiring section being disposed on an
20 insulation board; and
~an electromagnatic shielding £ilm being placed .at a positicon
close to said wiring section.
2. The wiringboard as claimed inclaimi, whereé‘m conditions
for disposing said wiring section as well asgs for said
25 electromagneticshieldingfilm,aconditionforphysicélproperties
required for said electromagnetic shielding film, &nd a comdition
for frequency to be applied being selected so as to dacrease an

inductance of said wiring section as well as of inductive cross



material. 4. An electronic device, conprising: the wiring board as cl ai ned
in claiml; and the sem conductor device as clained-in claim3 which. is to
15 be nounted on said wiring board. 5. A circuit board for el ectronic

parts, conprising: a circuit board pre@ged by form ?)HI lmmlj“m”ﬁ | eads
on an insulating material; and a conductor disposed on} LR i of
| eads t hroughe#wk.20 insulating material and reducing a self i ndudt ahce of

said plurality of |eads by flowi ng an eddy current through said conduct or .
6. The circuit boaBd fdrsefisepfesier favise ascWPFLMARBIin claim5, wherein

i d insulation board being formed . q | 't
ool | noulaCion Dot b2 aae LI oL 8 Sl LOIEE 56 RELNS A28
t hrough sai d : ! : Cor o ud
(Irouh %1 O SRVHEPL: 0chcAIACORICIod §f AR CIIBO NS NS becn

el ectroni cpar §§rmed Cledirdaghi &n Glnduhcind si¥agrein said insulating materi al
contai ns an adhesive | ayer on the opposite side of said conductor. 8. The
circuit board for e eemdonscppariidedson|sditedlientcdmigneticwbiziediding €dlml

t hi ckness of said insulating material and said 5 adhesive layer is from 10
to | Q[ err] m tbroug an rié‘&Fgab’cM #itBt el ectronic parts as claimed in claim

’ sa ead is electricallyconnecte o an externa erminal -
[5er\r/\/]ngre| n said condti(‘at gr as a I0|I haﬂngca t hi cgr'{:ess of .at | atst 10

of said semiconductor chip; and
10 the resulting structured material being sealed with a sealing
material.
4. An electronic device, comprising:
the wiring board as claimed in claim 1; and
the semiconductor device as claimed in claim 3 which is to
15 . be mounted on said wiring boarzd.
S. A circuit board for electronic parts, comprising:
a circuit board prepared by forming a plurality of leads on
.an insulating material; and
a conductor disposed on said plurality of leads throuéh an
20 insulatingmaterial and reducing a self induc‘tance of gaid plurality
| of leads by flowing an eddy current through said coenductorx.
€. Thecircuitboard for electronic parts as claimed in claim
5; wherein said insulation board being formed on a ground layer
‘decreasing a self inductance of said plurality of leads by flowing
25 said eddy current through said conductor; and
gaid conductor forming a composiﬁe sheet togéther with said
insulating material. |

7. The circuit board for electronic parts as claimed in claim
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6, wherein said insulating material contains an adhe!sive layer on
the oppc;site side of said conductor.

8. The circuit board for electronic parts as cla:imed in ¢laim
7, wherein a total thickness of said insulating material and said
adhesive layer is from 10 to 1004m.

9. The eircuit board for electronic parts as claimed inclaim

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

10Mm,



