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DESCRI PTI ON  Sem conductor Circuit Board and
Sem conductor Crcuit Technical Field [0001] The
present invention relates to a seniconductor circuit
board and a 5 sem conductor circuit, and is
appl i cable for exanple to design techniques.
Background Art [0002] Air conditioners and the |ike
are equi pped for exanple with a sem conductor circuit
board for controlling the operations of the air
condi tioners. A convent DEMIRIPF&@Nconductor circuit
. board is forned by an integrated circuit group, a
cont r Gemédondudtér diRcdihBoa0 and Scpdomduetor Clitdit and t he
i ke arranged on the sane board. The integrated
Ci r CUITlechr@éQ®R1& Ncl udes for exanpl e a hi gh-speed
swtching elenent, a transmtter/receiver circuit and
[00b1¥er Sthe TR &RNtdVRhtiSH M @lids 1tHCh USGSichRucfratRb@t Board and a
m croprocessor and others, and is operative to

seffifinafttof B?cuit%ﬁ% 4 ﬁ?caﬁierfﬁg I:)E/mg%@ Wdesﬂhetteﬁrgﬁﬁﬁes.

circult 1s operative to sup ower to

integ@ﬁ&f ofld K4i t group. 15 [0003] Patent publication

1 disclosés a technique for sinulating a radiation
Lcation 1 i oduce

i.se.,. Non- bl ‘ - '
[Op EﬁlAd{J 80&65?0%{@%3%%#%5 léken%ﬁeseélug@ﬁgffglf 2 . e gﬂnﬂ‘b & sepiconductor
cig o dor o S SRuARORe of WG BarRKSoNEr | chriopRentional

i ntroduces hni_que for reducing, a nqise

2. ate .
SegiaRutten Cwlfahoaréué e & gByipiegra St FEcbgroyp, a control circuit

substrate with a stacked nmultjlayer structure. 20 o
thengo 4|popist evieuiansl @éé@@ﬁamgeé%ﬁrw@eﬁw@ht The integrated circuit
Application Laid-Open No. 6-309420. (1994) Non-Patent
grpybinichues & exampleraakigh-spend smetdhing dementpalilanshidigr/pgeiagr circuit

Publ i shing Co., Ltd., Cctober 2001 issue, p. 202
anlanthePat elfic ddutrbl dmtuitanciades ' o txaaplardnitsopabassor Hod ehers, and is

Count ermeasures” 25 witten by Seiichi M yazaki
operative shewhtdo} therittegrastdadreSit greups | Thetpowet eircyipis op8rali9e to supply
poWer to the integrated- circuit group.
[0003] Patent publication 1 discloses a tedhnjque for simulating a radiation noise.
Non-patent publication 1 introduces a technique for redubing a noise generated by a
power source by using an inductor such as ferrite beads or a coil, and a by-pass capacitor.
Non-patent publication 2 introduces a technique for reducing a noise genefated B_y an
electronic device formed by a substrate with a stacked multilayér structure.
[0004] Patent Publication 1: Japanese Patent Ai)plication Laid-Open No. 6-309420.
(1994) _

Non-Patent Publication 1:  “Transistor Technology” published by CQ

Publishing Co., Ltd., October 2001 issue, p. 202

Non-Patent Publication 2: “101 Qs and As about Noise Countermeasures”

written by Seiichi Miyazaki, published by Integrated Systeﬁlslnstitute, pp. 88-89
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2 Disclosure of Invention Problens to be Sol ved by
the I nvention [0005] A trend toward higher performance
of air conditioners and the like in recent years
results in the enhancenent of the processing speed of
a. sem conductor circuit board 5 such as the sw tching
speed of a high-speed switching elenent. On the other
hand, the enhancenent of the processing speed is
acconpani ed by an unwanted noi se generated by the

hi gh- spredsiawof Glefgore! enent and ot hers. An unwant ed
noi se may exert influence upon the other circuits in

the sepropleRd s bORoREA 6y itle IRONOr Upon devi ces
arranged around air conditioners and the Iike. 10

tdO@@ﬁG]A%eﬁ&iﬁ%m‘aaﬁ he %&M@HCJ 8f aff %Hgﬁkxgna¥akﬁ edie like in recent
techni que i nt roduc&d in non- patent publication (ﬁr 2
yAEAshitd iﬁqhﬁagﬁl\éﬁcenlf&\f@% g{eaarSéJs&Hg itsﬁe AU b Ak gié'calit board

convent1l ona Sem con r ciIrc oar are arrang
OB d. TFhi t hat. [ '
o8 s ORISR AR, On e other b, e
S AN R S T —"

exanpl e. /15,1 0007] Noi se counterneasures for the - |
thg JHegbrnces ﬁ&’FtL@é%' TR g OtRsTS.c AR VEBERgd droise may gxpert influence
general |y at a | ate stage of a design phase, so )
URQElg ter YT BIF SIS ciu e efehiendetor cignih droagk of pre reiicssl arranged
wth a high degree of efficiency. [0008] The present
arppRbat Palitinmsrsaadribedie in vi ew of the above-di scussed
ci rcunst ances. The present invention is intended to
[0806]i ci‘eneisy cpr by radlucerbfas exadplectyuthedectmageriegodwed an non-patent
sem conductor circuit board, and to realize '
pubdigaticap remt 2 ddattified aationgs Hodeeanpooaity cassitutimgvihagnventional
Means for Solving Problens [0009] A first ' B
seggeongloctdtl eirouit bbarduire deeape] anche Ban@ beard. heTids 68&MAE that noise
invention conprises: a control substrate (1); and a
cobRE0eRds t Ghotldr ChH t plephre@onfpeCtech t Qedf®nductor circuit  board,

disadvantageously rés'ulting in the increase of development cost, for example.

'[07007] Noise countermeasures for the conventional semiconductor circuit board are
taken generally at a late stage of a design _phase, so required noise countermeasures
cannot be implemented with a high degree of efficiency.

[0008] The present invention has been made in view of the above-discussed |
circumsfances. The present invention is intended to efficiently provide ﬁoise

countermeasures for a semiconductor circuit board, and to realize development cost

* savings and component cost savings.

Means for Solving Problems
[0009] A fist semiconductor cireuit board according to the present invention

comprises: a control substrate (1); and a semiconductor circuit (2) connected to the

control substrate. The semiconductor circuit includes: a substrate (21); an integrated
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25 control substrate. The sem conductor circuit

i ncludes: a substrate (21); an integrated 3 <circuit
group (22) nmounted on the substrate; and a noi se
counterneasure (23) nounted on the substrate. The
integrated circuit group includes an integrated
circuit (221) as a noise sour ce, and i s separated
fromthe control substrate. [(0010] According to a
second semi conductor circuit board of the present

citdlit @RbipOR2) dunted bh ehd dubsikats SHACLRAMCE R tethE £tk (23) mounted on

board, p?qwze integrated circuit group (22) and the .
the QiMskrMe. THP e %%ﬁd Qﬁ%l,blg%l?uﬁ %ng(?eg%ﬂ ibf gﬁg&{bﬁlltcpfg (PAY3€ a noise

count er measur e 3). 1" Acc ing t

SO?‘%‘% %‘gﬂg F&Ja?z[tec?frs&%é c&j&gﬁ gut%@ra{&h e present invention,

I'rst or secon em conductor circuit board,

00, SR PG S B A
o T R, SR, Py AR

ol O Rt e oot SbARTRARER UL o second

| evel ‘being provided with patterns formed thereon for

- [OPEei dhcrigrdtnerte @rthind semiceerdusinradrepiapeardos faezpressat gventing, in the

to a fourth sem conductor circuit board of the present
fisthtetsepish sempisondigior gisuib fhopse the puhstraigd@dhlasam gtagkad wpultilayer
sem conductor circuit boards, the noise 15
stigefurst wehdingu presubsige 6il) eha dirgisevdl @nhwhyich theiptrematyd circuit group
conmponent of a noise generated by the integrated

-(22) is enriuntagy anrba pR@Nity pOSEBIrates (33, 3B hat 4 secand lehélurranged inwardly

sem conductor circuit board of the present inventi-on,
relativeatoythe anbstiafe stheefifst testl, tiee platatith of eubisaatesiuCca 6¢cond level being
circuit boards, the noise counterneasure (23) is a

 provitiddewith PRtdrOfbihe dMeaiofli Brdceivingsdi b lnSRYIdqRAHGRISOr

circuit board of the present invention, in the first

[0SEY CARBMEINRItoG foukthiseRRRnEuctbNEir&RNbERN 8 eleOpresdnt Giiehtion, in
further includes a second noise counternmeasure (231)

anfOLR &F QR the SUbsid ahg {bdd -seﬂﬂﬁ)n]ﬁ St ' Ahi ddlafhe noise

. it (
a stacked multilayer structure including: a substrate

coﬁﬁ&){n&%u@ B3y atfenhR¥Ethe AL filnd €mponent of a noise generated by the
integrated circuit group (22);

{0013]  According to a fifth semiconductor circuit board of the present invention, in any
one of the first to fourth semiconductor circuit boards, the noise countermeasure (23) is a

filter.

[0014]  According to a sixth semiconductor circuit board of the present invention, in the

first semiconductor circuit board, the semiconductor circuit further includes a second

noise countermeasure (231) mounted on the substrate (21). The substrate (21) has a

stacked multilayer structure including: a substrate (31) at a first level on which the
integrated circuit group (22) is mounted; and a plurality of substrates (32, 33) at a second

level arranged inwardly relative to the substrate at a first level, the plurality of substrates’
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- PHicsRloE Errvinedhe fixe

integrated circuit group (22) is nounted; and a
plurality of substrates (32, 33) at a second 25 |evel
arranged inwardly relative to the substrate at a first
| evel, the plurality of substrates 4 at a second

| evel being provided with patterns forned thereon for
receiving different fixed potentials. The integrated
circuit group and the pattern% for receiving the fixed
potentials are connected through the second noi se

atQLHAbRd Sttty ?1{)%&&3 lvét@}%g&glk @%ﬁ{e(a tRerd&n fo? }&eivi g c(l)i]r?]f’erent fixed

s _sem conduct .OI' C I'CU! t . e pr esent 1| nven !

oy 508 BT SEREUERE 1  eOAL o DRI Be s
2],V the fixed tenti . [001 Al di t

PR A RSB il SRSt S0, 0

in the sixth. uct or

e tion, . th .senico
[IBE o £o5isding o 7 feveRth seeRRERF RS Perrd S5 ihe fipephigvention, in

second noi se countermneasure (231) attenuate the high
@r%&géﬁwoegﬁﬁ%@wﬁ%%@e 7 Bse souriameasire 23 s eppnected to the
integrated circuit group_'ZZ). .[0017] According to a
BOtPRAlY board of the present |
i nvention, in any one of the sixth, seventh and
[48i1ght hAewendies frier eighthciemierndupton eidenit boned abtheegresent invention, in
counterneasure (23) and the second noi se ' '

- the iprih e wevesith eenpiz@iductar eirtnit beard, tHe0Ri8] codateomdasnre ¢28) and the

a tenth sem conductor circuit board of the present

‘secnid mbise wountarmeaSura (@3 Dnaitenfiate e higls freqi@noy BdMponent of a noise

sem conductor circuit boards, the integrated circuit

- gdri2Rityd by telindgsted chicgigspeed2)swi t ching el enent . [ 0019]

A first sem conductor circuit (2) according to the

[001 BB e cdordigf td Qmint seARAAACHF cirfift Barf YTIES pRAerdtGndention, in

" . control substrate (1). The sem conductor circuit

15

20

25

arffOBRE | SERe BixtsURSEAB! Snd 21dhth ARiEHHRYEDBE Q5kchit ' 5dbkds, the noise
group (22) nounted on the substrate; and a noise 20

c&ﬁ%eaga?@@z@p End 3 kedPRH LR ceﬁkgkﬁﬁeaéﬁi%is(%% @tgalfeé?g%@.

integrated circurt group 1 ncludes an
Y AR 0 B AR R B 9ORE o,
an%reg?xecgp ﬂl%cﬁx%l; t& InEn“ElLi“samPcfon}hrl]c%cnp Sk anl.r{]léi e[ﬂft: Iir%ggra%eg ctirrc]:git (221)
includes a high-speed switching element.

[0019] A first semiconductor circuit (2) according to the present invention is capable of

being connected to a control substrate (1). The semiconductor circuit comprises: a

substrate (21); an integrated circuit group (22) mounted on the substrate; and a noise

countermeasure (23) mounted on the substrate. The integrated circuit group includes an

integrated circuit (221) as a noise source, and is separated fro_m {he control substrate.
[0020] According to a second semiconductof circﬁit of the present invention, in the
first semiconductor circuit, the integrated circuit group (22) and the control sﬁbstrate )
can be connected through. the noise countermeasure (23).

[0021]  According to a third semiconductor circuit of the present invention, in the first
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first sem conductor circuit, the integrated circuit
group (22) and the control substrate (1) can be
connected through the noi se counterneasure (23). 25
[0021] According to a third sem conductor circuit of
the present invention, in the first 5 or second

sem conductor circuit, the substrate (21) has a
stacked nul til ayer structure’ i ncludi ng: a substrate
(31) at a first |level on which the integrated circuit

or?sre@biﬂ% gégl):oﬁcﬁctom%gﬁdthe:%ﬁ%s@atgl A1Phd ¥ & }(ec‘d" 1{11 &Sstructure

at a second 1ev arranged I nwar lve

1n619%ﬁ1? a%H@%{ea{a?gﬁ{ agﬁ g Tevdi $ Vv% ch t&:@qm@ fed GAIECXIF@TOUP (22) is

rates at écond evel e|n provi

A B A L S s

IS the Suera® AR Iy L alioe bbb Et & ecppd fovel beng
Prgyi '@%ﬁwﬁ“”w%t SO §e%§)fﬂrosaet§%3§% ey rpatials

egrated. circ group (22)..10 [0023] According to
i f ORCYeREde ﬁ% fb%@ﬂ&lpw@anctor gircyihef the pissent invention, in any one
~invention, in any one of the first to fourth
of heri firstn deeandr and Hitd semicorducyi giscuiisy theenorsa sarstetnEayure (23)
is afilter. [0024] According to a sixth
atteruplesdhel highofregsienex cempénenh of prggngericrarehby ol intdgeated circuit
first semconductor circuit further conprises a :
grawd@RAd noi se counternmeasure (231) nounted on the
substrate (21). In the sixth sem conductor circuit,
[0023¢ sAbsirdiageo &Fiffh kasicandsicas k@duil 51 de prededy &vention, in any one -
structure including: a substrate (31) at a first |evel

- of thie fisksi to Hotrtieseimi¢ @uatoe Bircfis] Bl inbise tOkRernRadurk $2 3)3) is a filter.

nounted; and a plurality of substrates (32, 3 at a

[oeago nelcbdi ab to & §iRIQehiLEHRGEY X:n'bﬁit i 'tH@ p?&eﬂthﬁvenﬁon the first
substrate at a first level, the plurality of

serfiBRdUIRIrREc@l AftheP EGAPTsCs %\é@&orﬁeﬂcp& dgﬁgt\gf‘lﬂt%ge nt@?l) mo dmted on

patterns formed thereon for recelving I'Xe

thePQILSRAE f?b . Themb 80 Ecgngﬁ &uéﬂcilgr {:Hé%ug @2\ has a stacked

patterns rece|V|ng t oten

R R Y T —

CIr&HF gID()ru%SéE)t 1s| et tec'i Ozrfﬂd Iar};)htlraﬁty of substrates (32, 33) at a second level
arranged inwardly re;ative to the substrate at a ﬁrst level, the plurality of substrates at a
second level being provided with patterns formed thereon for réceiving different fixed
p.otentials. The integrated circuit group and the patterns for receiving the fixed
potentials are connected through the second ﬁoise countermeasure.

[0025]  According to a seventh semiconductor circuit of the present invention, in the

- sixth semiconductor circuit, the noise countermeasure (23) is connected to the patterns for

receiving the fixed potentials.

[0026]  According to an eighth semiconductor circuit of the present invention, in the

sixth or seventh semiconductor circuit, the noise countermeasure (23) and the second
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si xth sem conductor circuit, the noise counterneasure
(23) is connected to the patterns for receiving the
fixed potentials. [0026] According to an eighth

sem conductor circuit of the present invention, in the
25 sixth or seventh sem conductor circuit, the noise
counterneasure (23) and the second 6 noise

- countermeasure (231) attenuate the high frequency

conmponent of a noise generated by the integrated

- noise cotiritergicasipe (233) att¢RAR dhe AphF&jubleyt @dnihoRbMtdT a noise generated

sem conductor circuit of the present invention, in any

bo e inREratddecigintighoups@Yent h and ei ght h seni conduct or
circuits, the noise counterneasure (23) and 5 the

[6029PNdA AR dERg EPH Rl SRARM Rictot Sirkuid Bf‘the{ﬂr{zstegtg ﬁltV%l{etQ)Ql,zﬁl] any one

According to a tenth sem conductor circ

oPIHESBA, sé%\‘xﬁ{‘iddoeﬁ%lml t@gxﬂf&%‘ﬁ&féﬁ)r Houdt g‘l fﬂd'is%tcoh?te%%{}e (23) and

sem conductor cir e Integra Cl rcul
| . 8 coligh: Ltchi.ng el ement. Effect of
i o e P ek TR o e i et
nvemt1on 9 1V029] ar i LA |
KR8 RN i Lot CRlr ot B 73 oeah HEBy iR mmy one

urce is.separated from t

| _,°1§ '(515{{ ?LI'JSSf’f .l gemicon) or G e thy Jupairdofiae () siacludes a

rrreaﬁlure responsi bl e for noise renoval, the
ngrelemedti se to the control substrate is
supprzf ed. Further, the sem conductor circuit board
may b f Spifhedmsptiont rof i tting the semi conduct or
circuit 15, thereto that is equipped with the noise
(9988t ekarerking to thadirg semiqonductpinéisait koo bthapassentdgvention, the
_for the sem conductor circuit board can be inplenented
injggraedeimugigroweigeldingftheintdgrated ciyouit ssamdisenspurae i$ beparated from
reduction of devel opment cost. [0030] According to the

 the eoun sslstiaton dibes.dry the prseicehfahenate tauidimeaseonrgponsible for

sem conductor circuit of the present invention, the
naisH ismoed Uth iromsgstisreoN soienfostht bentral Quistapaig atiprRessed. Further,
noi se generated by the integrated circuit group before

the bérﬁicﬁ@itﬁ:ﬁ)r 1c@86if BSard may be designed by retrofitting the semiconductor circuit

thereto that is equipped with the noise countermeasure. As a result, noise-
counterrneasuresl for fhe semiconductor circuit board can be implemented with a high
degree of cfﬁcieﬁcy, resulting in the reduction of development cost.

[0030] According to the second semiconductor circuit board or to the second |
semiconductor circuit of the present invention, the noise countermeasure f)revents the
propagation of a noise generated by the -integrated cirquit group 'befbre this noise reaches
the control substrat_e.

[0031] According to the third semiconductor circuit board or to the third

- semiconductor circuit of the present invention, the frequency of a noise generated by the

semiconductor circuit is shifted to the 'high frequency side.  Thus the noise

countermeasure is required only to remove the high frequency component of a noise. As
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the control substrate. [0031] According to the third
sem conductor circuit board or to the third

sem conductor circuit of the present invention, the
frequency of ‘a noi se generated by the sem conductor
circuit is shifted to the high frequency side. Thus
the noi se 25 counterneasure s required only to renove
t he high frequency conponent of a noise. As 7 a
result, the noise counterneasure can be easily

arébal) hoadise LOUBEMAGTO EsH Bdedsayldesgigh@ur t h sem conduct or
circuit board or to the fourtﬁ sem conductor circuit

[003D] t hecdkdsgNto 1tHY efutAN serARoRARRAIM LR Bdard Ns: MbIhe fourth
frequency noi se occurs fromthe sem conductor

serfibbitddlctor cRchiPOBHE tp%&ﬁﬁﬁivéﬁ@ioh Ohd ﬁtl%g%%aghﬂ of ﬁf@h‘f@m&ﬁeﬁéy noise

circuit board or to the fifth se uct or

occ%fsﬁMtl?éé‘é[ﬁP& dﬁ“ﬁ%‘?% a filter is responsible for

noi se renobva e flfth sen1conductor circuit

[ooggﬁnr A AR BR e Lohi BB Bt Bacd bT R g e Weidbnductor

Clrcul

f.th
BRI Ekﬁ%ﬁ%m&%‘ﬂ%{ﬁrﬁgﬁ%ﬁé‘%&g4 e

serqlsorfdﬂgmg e T b T

he_frequency of a noise generated by the
le%‘&:[h o Ehe fe:fir&f sqiconduCtas; GiRcaY is épnqweblﬁulg gy peq @& theyfirst to
Thus the npise counterneasure and the second
fouﬂtsr’%@w%@m@%a%re are required only to renmove the
hi gh frequency conponent of a noise. As a result,
[0034)6s Aaserding courther mistls Lrcesicomtictoe  tBownshdayd desi gnabe  sixth
Further, the propagation of a noise fromthe

semmmégctstat eigcuii oftthe preyetupvergiont e fpapueneynst 4 noise generated by the .

receiving fixed potentials can be suppressed to a

‘sengecadtaor deguite ibyshifiel ipr esenkigh ofretildcgesidad NMDiwse the noise

~count erneasure. [0035] According to the seventh
coustermemsnauaidthecdebontd ol @bUnefméRuichfre S8y 8RN only to remove the

sem conductor circuit of the present invention, the
higlp fre@@gial icompbherd of Qi &fsd I A8 4 E’@ult these noise countermeasures can be
easily designed.  Further, the propagation of a noise from the integrated circuit group to

the patterns for receiving fixed potentials can be suppressed to a greater degree by the

presence of the second noise countermeasure.

- [0035] According to the seventh semiconductor circuit board or to the seventh

semiconductor circuit of the present invention, the propagation of a noise from the -

 patterns for receiving fixed potentials to the control substrate can be suppressed.

[0036] According to the eighth semiconductor circuit board or to the eighth

- semiconductor circuit of the present invention, the frequency of a noise is shifted to the

high frequency side at the semiconductor circuit. Further, the noise countermeasure and
the second noise countermeasure attenuate the high frequency component of a noise to

thereby suppress noise propagation from the semiconductor circuit.
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20 patterns for receiving fixed potentials to the
~control substrate can be suppressed. [0036] According
to the eighth sem conductor circuit board or to the

eighth sem conductor circuit of the present
invention, the frequency of a noise is shifted to the
hi gh frequency side at the sem conductor circuit. '
Further, the noise countermedsure and the second

noi se count erneasure attenuate the high frequency

[Ogﬂ]poﬁ%@&trdﬁ{gf NS Gih®  seiddBBLALY GHART %&?rgn%% Sﬁ)s 7t]he ninth

propagation Tromt he sem conductor circuit.

selt%g&?ﬁgét&gcihﬁlitt erthg ?ggg%giiﬁ%lﬁ%ﬂd Hﬁgr rare? l'etrsﬁ(gris%blleg gogﬁ%is%rremoval.

_ e ni nt ~ sem or <Ci _f'CU'I o) _
TSR e Sl BOBASE PG ARl SRS B, sovents
o R Rl B R DS S o

.. senico ctor, circuit is plicable 5 in any one of .
I AP O1 é}%ﬁ?‘sgg\’/ SHERD ARG e&ﬁ?ﬁ“@%‘?ﬁ‘@%&ﬁ%‘ilﬁr circuits.
238] According to the tenth sem conductor circuit
[OG5Er GAGFOTE e fhenpRih s SRMISORANRLGToOTIGHY ¢ Bpard ot { f9e the tenth
present invention, the high-speed switching elenent is
sergicopgct eipmitcel thrhmpsanhdnvestion, thenhiglsphedtsyitchingcelement is a -
board is applicable in any one of the first to ninth
nose g9wetd ubhaprthe tendusemiperatudtor cirnelt bdverd iseapphicable in any one of the
sem conductor circuit is 10 applicable in any one of :
firgthe hintls tsetrocamdndtbr SEouic orehinds, omdc Hiec tintts sefR08@]ctor circuit is
According to the first seniconductor circuit of the
appicablerit anynvendf the first Renintindepgit @idadioe ci@iiis gr oup
including the integrated circuit as a noise source is
[008opar At@dding o tHehfirst ORbHiEINdBLIBS LR - of T fHeS predht tiPention, the
presence of the noise counterneasure responsible for
int€@hie e cfr@tﬂ@%@lup inohRiRY SRANREIMY Gfcuft A8QndRe §Qut ] separated from
control substrate is suppressed. Further, 15 the f?rst

theS @B PRMBYELEOr ’Pﬁds?lj%ﬁheﬂﬁ%sé?ﬁe ?ﬁ%%ﬁs@%oﬁﬁeﬁﬁ%a&@? Z%isp{)%sible for

types of control substrates at are not requ
‘Qg . | i I : i | y
o R AR ER ST BITASY ShuodE bRl rure
L0 [ f. a . sem conduct or
55, O SRER0 S P T B B0 SRS s
thaf blrecrlf'dttréquired to be equipped with noise countermeasures. As a result, the first

semiconductor circuit can be adopted for use in the design for example of a

semiconductor circuit board by retrofitting the first semiconductor circuit.

[0040] ~ These and other objects, features, aspects and advantages of the present

invention will become more apparent from the following detailed description of the
present invention when taken in conjunction with the accompanying drawings.
Brief Description of Drawings

[0041] Fig. I is a perspective view conceptually showing a semiconducfor circuit board

. according to the present invention,

Fig. 2 is a perspective view conceptually showing a substrate 21 with a stacked
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[ 0040] These and ot her objects, features, aspects and
advant ages of the present 20 invention will becone
nore apparent fromthe foll owing detail ed description
of the present invention when taken in conjunction
with the acconpanyi ng drawi ngs. Brief Description of
Drawi ngs [0041] Fig. 1 is a perspective view
conceptual |y showi ng a senicdénductor circuit board
according to the present invention; 25 Fig. 2 is a

' .vi.ew conceptually showi ng a substrate 21
o B ih T

a sta 9 nultilayer structure; and Fig. 3 is
a blo I C ual | hawi.n he sem gonduct or
ot roul e BiaPHRER HRORRPRRLP R GRe IR TR ERAGH SH Sl boara.
I nveny,i 2} Fi g. IS erspective view
conce%?%ﬁﬁ‘%%%ﬁ%ﬁ*ﬁ%gt% i ﬁ"ﬂg’ﬂﬂne of a 5
i canductor circuit, board accordi to the present
004 enfiont #hp s PLSHCESR dHEPocOnGEDRY, Shvgng Hisrsipetae of a
a. co trol,subsérate 1, and a sem conductor circuit 2
SCRSRAGLACIE paBd GSFATIBIE 6k Preal Enverieng o fhiofemiconductor
.Substrate 1 includes for exanple a m croprocessor, o
cirgi boayd gpmprsgs\aecanirol sihsirate 1 fad sasmicmdirieneirqiit 2 gennected to
2. The semiconductor circuit 2 includes a substrate
thepgontrgh sybstratgrlat ddhecsiontral subgirateg @eludemfdr wsimsple a microprocessor,
‘count ermeasures 23, 231. 10 The sem conductor circuit :
ang i§ spgeipear it echtfol dhe tstreicoodtctad cisatits2r aTke temiEbaductor circuit 2
integrated circuit group 22 and the noise
inchwlen h enimbatitle an 28ecgra@d chreit groupt 22 amhndibkecanbsineaduges 23, 231.
21. [0043] The integrated circuit group 22 includes
Thaneinivog@ucddredroitr Z i bepasatéll RIS theSQMEBE sulstale BS Phe integrated
hi gh-speed switching el ement 221. The integrated.
ciruit Gdip 27 hlihe 2Qis8RYunteRfddG@Rs 08 NBY1 drdhRAARH 8 the substrate 21.
circuits such as a transmtter/receiver circuit 222.

[00ERE 1’511&1%59,@%?6@%&%’ goup 99l theibdéSars Rl %Ec? gir&g?égt éh g@is'e source

control substrate as di scussed, neaning th

5 suéhnﬁsegrlﬁtglz-g%&hr %%hilgé F:ge%}é:]% %igél@gii Fegﬁ{t@& %ﬂc&iﬁ :@g&ellﬂq 82 may

“control strate S d perspec

incwdgwoﬁigp%ﬁgratt&‘le SELHCIHEE & A ﬂ%n&ﬁﬁﬁg}/{e%éigefz %ircrl-ilp €222. ‘The

semiconductor circuit 2 is separated from the control substrate 1 as discussed, meaning
that the integrated circuit group 22 is also separated from the control substrate 1.

[0044} Fig. 2 is a perspective view showing the structure of the substrate 21. The
substrate 21 has a stacked multilayer structure formed by substrates 31, 32, 33 and 34
stacked in this order. In Fig. 2, these substrates are showﬁ to be separated from each
other in a directibn. in_ Which these substrates are stacked for the convenience of

illustration in order to clearly show a pattern formed on each substrate.

_[0045] The substrate 31 forms an outermost layer of the substrate 21, and holds the

integrated - circuit group 22 and the noise countermeasures 23, 231 thereon. Other
circuits except those of the integrated circuit group 22 may be formed on the substrate 31.

Either the noise countermeasure 23 or 231, or both of the noise countermeasures 23 and
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substrate 21 has a stacked nmultilayer structure forned
by substrates 31, 32, 33 and 34 stacked in this
order. In Fig. 2, these substrates are shown to be
separated from each 20 other in a direction in which

t hese substrates are stacked for the conveni ence of
illustration in order to clearly show a pattern forned
on each substrate. [0045] Th¥ substrate 31 forns an
out ernost | ayer of the substrate 21, and holds the

231 WAAhSTE SE M AaUP22 and the noi se

count er measur es heregn. O her circuits
_ , : . . 5
(O po b ARl an i a7 a8 Bhiailh %R, €6 oTFal%1, ana

count e asyre 23.o0r 23 of, both.of the noi.se _ .
ar SRR RN bt s “Baely” b o e, ixg potentials
substrate_34. .[ 0046 T suhstrates 32 and 33 are
ar%??‘a]ﬁaef’dl Fhﬁm%\bgwesr é? a’*ﬂ?ﬁé- t S“t & Suihese Batiernsy are fqpmed on the
are. adj acent to each other, for example. Patterns for
resPEEEIHACHiOf thé ibstrates Banshi bt fare thegubstraty fed Anhan example,
the substrates 32 and 33. In Fig. 2, these patterns
the, paitery fopmrpdopn tthe swpsiratepte iy genusgiefl de e gundhwhereas the pattern
substrates 32 and 33.-that face the substrate 31. As an

'fm@a@émmtb? substiate 3atis eommeétod freah ortemhlepasvdrsowrat.e 32 i s

connected to a ground, whereas the pattern fornmed on .
[0647¢ STt sabwra8s drs avanged dh esthcked sabatiemblep salthecineiits formed on
source. [0047] These substrates are arranged in-
thes¢ adistrdtes elra intasmedotedp whbeebgi the Wibssrafeo? Medoetativieht©Sgerform a
substrates are interconnected, whereby the substrate
predétetrsined €krRtion udhnspadohafiisatiohGuintRaet er m ned .
function such as a comuni cation function. [0048] In

- [0048¢ aBoihe- SRveldehatbed t dedked MMtildybA¥Rhctile! Wakdthe formed on the

patterns formed on the substratés 32 and 33 are

sutRko Y2 dn@ 33 alLCGhpIBUGSEas 8RB erltOSRSRRE Hold therebetween an
t herebetween an ‘’insulation layer to forma capacitor.
instREOn QR R FGRDEN BlfatitdOr 'ﬁféﬁr@lfr?;i Y érﬁ? ted 8 %}S&g by the
ed Fo the hi gﬁ

" swtching el enent 2 can bé shi

higiamflsgé’éﬁeﬁﬁi}fclﬁﬁ? gl'em-gﬁfJ 22 1:) E&y%‘? sfﬁ%e& %o %96{" ﬁ.ltgﬁ {ﬁ%@ﬁg¢c&§ssdez ﬁ &;ms the

231 are tequire 0 renove _ ue
o TRREkesBleE FOARE 2315 GRAL ouhlF JRASR e bigh fequeny

component of a noise.  As a result, the noise countermeasures 23 and 231 can be easily

designed.

' {00491 By way of example, if the substrate 21 does not have a stacked multilayer
structure, the propagation of a high frequency noise from the semiconductor circuit 2 can

“be still suppressed by the presence of the noise countermeasures 23 and 231.  However,

in view of the above—mentioned ease of noise removal, the substrate 21 desirably has a .
s’;acked multilayer structure. |

f0050] Fig. 3 is a block diagram conceptually showing the semiconductor circuit board

shown in Figs. 1 and 2. The noise countermeasure 23 is formed by ferrite beads or a

chip inductor, for example, and is connected between the integrated circuit group 22 and
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- noig couAkTReHHIRSr 2] ineduied only doe| 2 ilien inke

desi gned. [0049] By way of exanple, if the substrate

21 does not have a stacked nultilayer structure, the
propagati on of a high frequency noise fromthe

sem conductor circuit 2 can 20 be still suppressed by -
the presence of the noise counterneasures 23 and 231.
However, in view of the above-nentioned ease of noise

. renoval, the substrate 21 degirably‘has a stacked
nultllayer structure. [0050] Fig. 3 is a block diagram

thé€ Q(Hﬁﬁﬂ’tsﬁ’(%'tljaﬁé ish QWF ? 3LAE _P?é{@r{%gcﬁl g&ﬁ&ﬁfl SlefY i21qgggediln§cgrated

shown 1 n FIgS ol se COUH erneasure

cnfcﬁlrt :%(ﬂlg% fs oﬁhéc?edoﬁatﬂg gfsg ux?tgrn*? QﬂB‘el t edYa 1%1%6850%6@ line for

IS connecC meen )
cogﬁercfﬁ%h;rl]eg&%ﬁgg%e dsvg&ﬁ;[n rgtzgﬁgﬂﬁ Lﬂ%;ctfn?rtﬂieflﬁjéﬁétg lFtlhgo'ugh the
ol PR L ?#ewma REL e OS2
[O‘fﬁﬁ@ n em ! gﬁ)é tggtl ztgga? thﬁg ) Cll?llprggereslﬁg{gggé aszglgcu%?e% above, the

count er neasure 23 i ncl udes for exanpl e a mg@gﬁl "Qﬁ for th
pspeeat'y for the

21, has a stacked nultilayer structure as discussed

atteyistien of the highoire@iepel ok andisns (Fhssi0Be countewopaswres 2dis gponected

to be a filter intended especially for the

betaveen rﬁhﬁatﬂt@nat@dl cirhigt iogh 22 raadbe contafl sabstmiesk,. soT’hBoise generated
noi se counterneasures 23 is connected between the:

by itht etprgaatedi ciceuitgrotp 82 dupndRedbefotdveadiing thelcoatibistubstitc 1. In
1, so a noise generated by the integrated circuit

Vothgr oupds? Zhel propamive df Bé&ir RedRAch nfige o henkmdonductor circuit 2

substrate 1. In 10 other words, the propagation of a
is freginidd REC R eAGhEEh b DIHv fieq Aty ﬁ&@éjb':fiﬁ&rseﬁﬂiédﬁklh&o?oircuit 2
is prevented while the generation of a 1ow frequency
lsﬁ%gﬁﬁﬁﬁy the sem conductor circuit 2 1is suppressed.
52] The noise counternmeasure 231 is formed by

[00‘591 rifRe Hﬁ?@@mﬁferﬁe#ﬂi@j Y6, b Rbrite %émred ciz%ﬁgldgétor for

. connect ed between t I nteg rate ircult r?u
cxblifc PRUE LA STkl aféﬁ?%fé*@?&ntagirS“f# 51 g s gormes
o 4 8 BT A e B R

element 221 in the integrated circuit group 22 is connected though an interconnect line

114 to the noise _countérmeasure 231. The pattern formed on the subsirate 32 for

. receiving a fixed potential is represented by reference numeral 113. .

[0053] The noise countermeasure 23 is connected to the pattern formed on the
substrate 32 for receivingr a fixed potential.

[0054] In Fig. 2, the connections between the noisé countermeasures 23, 231 and the

~ pattern formed on the substrate 32 for receiving a fixed potential -are represented by

dashed lines.
[0055] When the substrate 21 has a stacked multilayer structure as discussed above, the

noise countermeasure 231 is also required dnly'to be a filter intended especially for the
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114 to the noise counterneasure 231. The pattern
formed on the substrate 32 for receiving a fixed
potential is represented by reference nuneral 113.

[ 0053] The noi se counterneasure 23 is connected to the
pattern fornmed on the 20 substrate 32 for receiving a
fixed potential. [0054] In Fig. 2, the connections

bet ween the noi se counterneasures 23, 231 and the
pattern fornmed on the substrate 32 for receiving a

<HOREpPEeled FYSE TP O o

befhded th Enq%éﬁtrgg Icggl.ﬁ? §1§)qg|§28v§ et ?ettean gorﬂ recetlvm% g fg(ed potential, so

counter e
e R
et ween

0l carwaE oot (et SSHRtH hepaid igEragd creit group 22

. re v fixed potentlal so__the praopagation of a
}nq%w%g% %%% drep gt RIS clmmp 2deds o] bYsBFOWER Gdi g control

to the disclosure descri bed above, the integrated

substiage,ilt aggr sipgrapesl. 5Thqsc|bufdﬂ1¢gp1teﬁ@cn|@fht@p@@ae wmténmwgure 23

el ement 221 as a noi se source and the contro
respopybledor ngise renewhathatrsepaghiers of byhighGegreasenoise ¢6 the control
~ the noise counternmeasure 23 responsible for noise
subsgatey b fis suppesgpdop figahéroas otesalthif ghe dhoeerdécussed siasked multilayer
the control substrate 1 is suppressed. Further, as a
struetstel gppdied ttheahalsobwtratd 2¢UdRegenstatiokad aridw iftegyeicy noise by the
structure applied to the substrate 21, the generation

sexpicondonoy difoa Q60 SYppaeket Bl fuethd) tieawiniandugbotircuit board may
circuit 2 is suppressed. Still further, the '

be FefibEQNBY edtRIfitGhg Gidl den@HAH ctaR¥irciRE2 Ql%?étﬂriﬁzﬁ i®¥quipped with the -
~retrofitting the sem conductor circuit 2 thereto Fﬁ

noisé cOGMERRAGM t ThidhSoisd Qi erfREN &S BE ﬁ%%eﬁncoﬁhﬂ&of‘&'réﬁt board

count er neasures for the sem conduct or CIrCUIt boar d

carf B8 BEILIBAEIRALEY Hehadedl B ¢ ecgée,fcgb%su o il #iCYeduction of |

resul t'i ng | ere Ctl
de&@&;ﬂgtl it he present enbodlnent t he sem conduct or
Ci rcuf%cgoard i's described as

[0057] In the présent embodiment, the semiconductor circuit boérd is described as -
comprising the control substrate 1 and the semiconductor circuit 2. Alternatively, the
semiconductor circuit 2 alone may constitute the presenf invention. In this case, the
semiconductor circuit 2 is connectable to an external circuit capable of controlling th(:'

semiconductor circuit 2 such as the control substrate 1. Thus, the semiconductor circuit

‘2 can be adopted for use in the design for example of a semiconductor circuit board that

allows retrofitting.

[0058] While the invention has been. shown and deséribed in- detail, the foregoing
description is in all aspects illustrative and not restrictive. It is therefore understood that
numerous modifications and variations can be devised. without departing from the scope

of the invention.



conprising the control substrate 1 and the

sem conductor circuit 2. Alternatively, the

sem conductor circuit 2 alone nmay constitute the

present invention. In this case, the sem conductor

circuit 2 is connectable to an external circuit

capabl e of controlling the em conductor circuit 2

such as the control substrate 1. Thus, the

sem conductor circuit 20 2 can be adopted for use in

the design for exanple of (g g&fg conductor circuit

board that allows retrofitting. [0058] Wile the

invenﬁl&@mﬂ%ﬁn@ﬁﬁﬁwﬁﬁ&%@oéﬁdaﬁﬁ@&ﬁgﬁed in detail, the
e al'l " asp

f or egol ng scription is in ects illustrative

and‘nQEOﬁﬁﬁgﬁééaaﬁ%ﬁgah& i s therefore understood that

numer ous o I'cations and vari ations can be. devi sgd
A e

conprising:. a control. supstrate (1); and a

3 sem c%@f%’?%?n%cg%ﬁ}r upweludienect ed to sai d control
substrat.e 5.said sem conductor circuit including: a
subst 7 8408831 an integrated circuit group (22)
nmount ed, on sai d substrate; and a noi se counternmeasure
(23) FoREEHC AR fTowE2) movated oaisaldsHbwie rad
circuit group including an integrated circuit (221) as
a noi §Boise rUBEIMEASWRFd) peungd vepaidsubdrats, om sai d
control substrate. 2. The sem conductor circuit board :
accor it gntegraiet aiireuit, grove ireiludisgiad intepetpdacisditc{22¢yias a noise
group (22) and said control substrate (1) are

10 sowonned bedg sétpanatgh fremi didonsel absdter neasure (23). 15

2. The semiconductor circuit board according to claim 1,
‘wherein sa_id integrated circuit group (22) and said control substrate (1) are

connected through said noise countermeasure (23).

1
3. The semiconductor circuit board according to claim 1 or 2,
wherein said substrate (21)hasa étaqked multilayer structure including:
a substrate B ata ﬁrét level on which said integrated circuit group (22) is
mounted; and ' |
S 20 | a plurality of substrates (32, 33) at a second level arranged inwardly relative to

sdid substrate at'a first level, said plurality of substrates at a second level béing provided

‘with patterns formed thereon for receiving different fixed potentials.

4. The semiconductor circuit board according to claim 3,

25 wherein said noise countermeasure (23) attenuates the high frequency




3. The sem conductor circuit board according to claim
1 or 2, wherein said substrate (21) has astacked
mul tilayer structure including: a substrate (31) at a
first level on which said integrated circuit group
(22) is nounted; and 20 a plurality of substrates
(32, 33) at a second level arranged inwardly relative
to said substrate ata first4evel, said plurality of
substrates at a second |l evel being provided wth

: Y i fferent fixed

coRBbARE D p O Enpr Bl B Rid Bl BRE LA e b (E

according to claim3, 25 wherein said noise
counternmeasure (23) attenuates the high frequency 14

conpo t of .a noise .generated by.sajd,i.ntegrated

cir CU'Ig't rsgﬂ’bco("aﬂftf’r %‘gc ﬁ’é’aﬁcg?ﬁce%jﬁ%@t%?‘ rcui t board
accor di g% to.claim4, wherei &éﬁai d_.noi se

count SPHEHLTHEIERgounermegsurg (43) 152 fglterTh e

sem conductor circuit board according to claim3,

wherei n said noi se counterneasure (23) is a filter. 7.
. The semi_conduyctor circuit board according to claim1l

or 2, 6.ihefeacongdueiar ¢irgyliboardangardingieadaime’, ( 23)
attenuates the high frequency conponent of a noise
gener whargingpidsedise ¢ovntsgneasuet @8) s filtegr oup (22) . 8.

The seni conductor circuit board according to claim?7,
wherei n sai d. noi se counterneasure (23) is a filter. 15
9. The sem conductor circuit board according to claim
1 or 2,Thewhmimnduser drovdiibeerdasoidrg@atditel ¢28) is a
filter. 10. The sem conductor circuit board according
to Cl_ﬁha‘feih. said noise countermeasure (23) attenuates the high frequency

‘component of a notse generated by said integrated circuit group (22).

- 8. The semiconductor circuit board according to claim 7,

wherein said noise countermeasure (23) 1s a filter.

9. The semiconductor circuit board according to claim 1 or 2,

wherein said noise countermeasure (23) is a filter.

10, Th¢ semiconductor circuit board according to ciaim I,
wherein said semiconductor circuit further includes a second noise
countermeasure ('23.1) mounted on said substrate (21), |
| wherein said substraté (21) has a stacked rﬁultilayer structure including:
a substrate (31) at a first level on which said integrated circuit group (22) is
mounted; and

- a plurality of subétrates (32, 33) at a second level arranged inwardly relative to
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20 wherein said sem conductor circuit further includes

a second noi se counterneasure (231) nounted on said

substrate (21), wherein said substrate (21) has a

stacked nultilayer structure including: a substrate

(31) at a first level on which said integrated circuit

group (22) is nounted; and 25 a plurality. of

substrates (32, 33) at a secbnd | evel arranged

inwardly relative to 15 said substrate at a first

2 j ral ity of bst r at a _second.l.evel .
sl 8y B £ 1) o s Bl e BERTPR H31 provided

recej vi different fixed tentials, and.wherein said
wifi oo e PR fop bk ind ey S pEPRu GRS

Lor e Bt S PR T B SRR P RERY B e

sem conductor circuit board according to claim 10, '
polgREplsiere @gpact?fﬁﬁ@@gééaﬂt%?wdwww FasUgonnect ed to

said patterns for .receiving said fixed potentials. 10

12. The sem conductor circuit board according to claim

10 or 11, wherein said noise counternmeasure (23) and

sai'd $bclhwdemisonducienaincaitipoasiaceordiizaoclamtlénuat e t he

hi gh frequency conponent of a noise generated by said

i nt egwherth saidr geibd cgutapndad@ie. (2B9 ik3confibaed to . said patterns for

seni conductor circuit board according to claim12,
recahengesaid Sacdlpatedtds. count er neasure (23) and said second

noi se counterneasure (231) are filters. 14. The

sem conductor circuit board according to claim 10 or

11, 20 wherein said noise counternmeasure (23) and said

S€CoN. MeIBmARUBE RS BRREU MR ard 2233 6 cfdith!1976t 11,

wherein said noise countermeasure (23) and said second noise countermeasure

(231) attenuate the high frequency component of a noise generated bjr said integrated

circuit group (22).

13. The semiconductor circuit board according to claim 12,
wherein said noise countermeasure (23) and said second noise countermeasure

(231) are filters.
14. The semiconductor circuit board according to claim 10 or 11,
wherein said noise countermeasure (23) and said second noise countermeasure

(231) are filters.

15. The semiconductor circuit board according to any one of claims 1, 2, 10 and

11,

wherein said integrated circuit (221) includes a high-speed switching element.
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15. The sem conductor circuit board according to any
one of clains 1, 2, 10 and 11, 25 wherein said
integrated circuit (221) includes a high-speed
switching elenent. 16 16. A sem conductor circuit (2)
capabl e of being connected to a control substrate (1),
sai d sem conductor circuit conprising: a substrate
(21); 5 an integrated circuiﬂGgroup (22) nounted on
said substrate; and a noise counterneasure (23)
nount ed on said substrate, said integrated circuit
group including an integrated circuit (221) as a noise

sour g, XGRS LI AR, B0 Shpsising cono
w3 et SR PR e
th h [ ' t 23). 18. Th
rougﬁaéﬁagr(agj'se count er neasure (23) e

sem ¢ ’rcuit according to claim16 or 17, 15
wherei n said supstrate (21) has a stacked nultil ayer
str uctaﬁl‘%cgrﬁtﬁé GHFHBErOHP 547 Srgustied quapld syibstgatesands
| evel on which said integrated circuit group (22) is
nount &d01sg fUNCIIcasUe (43) Narundedoun said wbsyale, 33) at a
second | evel arranged inwardly relative to said '
subst paid dniggrateds ¢irait grevelinclyding anl integrited cigbuit (221) as a noise
substrates at a second |evel being provided 20 with

soyeget andiwingoepraated fromesnd ¢antrol egtstraieng di fferent fi xed
potentials. 19. The.sem conductor circuit according to
claim 18, wherein said noise counterneasure (23)
attenuates the high frequency conponent of a noise-
gener a7.elhelBymibdudtod @uttaecord@ingavclaigrieup (22). 25

wherein said integrated circuit group (22) and said control substrate (1) can be

connected through said noise countermeasure (23).

18. The semiconductor circuit éccérding to claim 16 or 17,

.Wherein said substrate (21) has a stacked multilayer structure including:

a substraté (31) at a first level on which said intégrated circuit group (22) is
mounted; and

a plurality of substrates (32, 33) atla second leyel arranged in;;vardly relative to
said substrate at a first level, said plurality of substrates at a second Ievél being prdvided

with patterns formed thereon for receiving different fixed potenti_als.

19. The semiconductor circuit according to claim 18,

wherein said noise countermeasure (23) attenuates the high frequency

' componeﬁt of a noise generated by said integrated circuit group (22).



17 -20. The sem conductor circuit according to claim
19, wherein said noise counterneasure (23) is a
filter. 21. The sem conductor circuit according to

. claim 18, 5 wherein said noise counterneasure (23) is
a filter. 22. The sem conductor circuit according to
claim 16 or 17, wherein said noise counternmeasure (23)
attenuates the high frequency conponent of a noise
‘generated by said integrated circuit group (22). 10
23. The. PRIGAROMMGESE cifdufGlbratiag) %{w o claim 22,

wherei n said nol se counterneasu S afilter.
24 T r cording to claim16 or
PSR RO e AT EEBLEE, ° 355 T o
fllter. 25. The. sem conductor circuit according to
claim 16, further conprising a second noise
count asur e nount ed qn sai strate (21),
| mhere?i e W%%@“%@f?c §@é°§gg@ﬁgd nul til ayer
o structyre including: 20 a substrate &31) at a first
5 | evel "B nASE ouTRrBGRR R3¢ i filter group (22) s
nounted; and a plurality of substrates (32, 33) at a
second | evel arranged inwardly relative to said
Ssubstrate at a first level, said plurality of
subst P&tk Sﬁml@nde@@mrqué\ﬂecordmgrtg chrovibaed 7, wi t h
patterns fornmed thereon for receiving different fixed
pot enwheriedy st 1RBsomvensiermeai i(23)e gittainedesc ithe ubigh frequency
group and said patterns for receiving said fixed i8
coppbeet bhh soiae gereoatadby edd ilegragh chranid g®ap @P2). noi se
count ermeasure. 26. The sem conductor circuit
10 according to claim 25,

23. The semiconductor circuit according to claim 22,

wherein said noise countermeasure (23) is a filter.

24. The semiconductor circuit according to claim 16 or 17,

i5 . wherein said noise cour_atemieasure (23) is a filter.

25. The semiconductor circuit according to claim 16, further comprising a -
_ secqnd noise cquntermeasure (231) mounted on said substrate (21),

wherein said substrate (21) has a stacked mﬁltilayer structure Vincl-uding:
- 20 a substrate (31) at a. first level on which s.aid integrated éircuit group (22) is
mounted; and |

| a plurality of substrates (32, 33) at a second level arranged inwardly relative to

said substrate at a first level, said plurality of substrates at a second level being pl.‘ov'ided
with pattems.forméd thereon for receiving different fixed potentials, and

25 . wherein said integrated circuit group and said patterns for receiving said fixed
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wherei n said noi se counterneasure (23) is connected to
said patterns for 5 receiving said fixed potentials.
27. The sem conductor circuit according to claim25 or
26, wherein said noise counterneasure (23) and said
second noi se counterneasure (231) attenuate the high
frequency conponent of a noise generated by said
integrated 10 circuit group8(22). 28. The

sem conduct or circuit according to claim 27, wherein

iaf%Pnoise cou %%k and sai d second noi se
POESURT BFHEREETE &‘{ )sa‘ F‘éc L SOURIBIERASURD o ,
sem conductor circuit according to claim25 or 26,
wherei n sai d noi se counterneasure (23) and said second
noi se_coqunterneasure (231) are filters. 20 30. The
seni céhdtherssPicandusipr cirguit senrdige toclaiy 28ne of clai s
16, 17, 25 and 26, wherein said integrated circuit
(221) whereiugaid RoiRg gnmgg@@asww &2éh|1ﬁ gcc)@n@mfhtto said patterns for

 receiving said fixed potentials.

27. The semiconductor circuit according to claim 25 or 26,
wherein said noise countermeasure (23) and said second noise countermeasure
(231) attenuate the high frequency component of a noise generated by said integrated

circuit group (22).

28. The semiconductor circuit according to claim 27,
wherein said noise countermeasure (23) and said second noise countermmeasure

(23 i) are filters.

29. The semiconductor circuit according to claim 25 or 26,
wherein said noise countermeasure (23) and said second noise countermeasure

(231) are filters.

30. The semiconductor circuit according to any one of claims 16, 17, 25 and 26,

~wherein said integrated circuit (221) includes a high-speed switching element.




