relates to a sem con- ductor |ntegrated CIrCUIt devi ce and, mor e

signal processing circuit and an-anal og signal 5 processi ng czmszit
mayy foe desired to nake a sem conductor integrated circuit devie
dey/ce constituting a digital controller capable of processing an anal og

signal as well as a digital signal. since the 10 anal og signal usually
has a relatively large quantity of information, the use of the

sem conductor integrated circuit device capable of processing the anal og
signal is beneficial for a highly precise process control.. In the

sem conductor integrated circuit device, a 15 rmulti-layer wiring such as a

double layer wiring or a triple layer wring can be effected by the
wel | -known nmul ti-layer wiring technique'mﬁlh'a view to inproving the
I ntegration density. In this case, the sem conductor integrated circuit

device has its 20 internal circuits or circuit elenents connected with each

where the digrtal oi gnaPSBPeReRrRD CiTIAa  abte (RE-SHAF oBouERar

processing circuit are Tornea into a “Singl'e sem conductor i nfegrated
circuit device, although not limtative, a first

The'preéent invention relates to a semicpn-
ductor integrated circuit device and, more particularly,
to a semiconductor integrated cif;uit device having a
-digital signal prdcessing circuit #hd an analog signal
5 proceésing circuit.
It may be desired to make a semiconductor
integrated circuit.déVIqe such as a device'constitutiné
a digital'controller-capéble of brocessing an analog
signal as well as a digital signalf since the
10 analog signal'usually has a relatively large quaﬁtity
of information, the use of the semiéOnductor integrated
circuit device capable of processing the analog signal
is beneficial for a highly precise process control.
In the semiconductor integrated circuit device, a
15 multi-layer wiring such as a double layer wiring or
a triple layer wiring can be effected by the well-known
multi-layer wiring tschnique with a view to improving'
the integfation density. In this case, the -
- semiconductor integrated circuit device has iﬁs

20 internal circuits or circuit elements connected with

each other or one another through the multi-layer wiring;

uticularly, to a sem conductor integrated circuit device having a d|g|ta

L g



5 wring | ayer made of a conductive polysilicon |ayer formed on a
sem conductor substrate through a field insulating filmmy be used as Qg
anal og signal Iipe, and a second-wiring |layer made of an al um nium | ayer
Tormed on the first wiring layer through an inter- 10 layer insulating film
may be used as a digital signal |ine.. However, the interlayer insulating
film which is fornmed in the sem conductor integrated circuit, has a
rel atively small thickness. Therefore, it 15 should be noted that a
refatively high capacitadte tihe estseblwhsnsl the adpgitadnsignahich the two
wi rfng | ayers intersect. . The undesirable capacity to_be fornmed between
the wiring | ayfrocessibg sicsudicand dhesanrakossshenal apneeessingffect the
circuit 20 operations. Especially in the case where the anal og signal |ine
i s connect ed weKcidtePEEt fONMELiindif 2 HElA &L aSangRonAREtor npetgsratedceh
.as an anal og/ digital (A/D) converter, the crosstalk'to be_inparted 25 from
~the digital si&ﬁgF“PFn &Vd “ehe ATV itfHal L PheR thY Bugh fthEIectrostatic
"~ coupling isc.increased, A nmalfunction is caused in g anal o I gnal -.3-
orobessing SperAribk ByYeRe Middes s & TN E Gt T bneb b sF hEc . FageE; fagped
evel. More spegl L cablikontieh dSdwala 0l theodhAiLakssignal s changed,
this level change’is transnmtted through the above referred to
- insulating film may be used as an analog signal line,
and a second wiring layer made of an aluminium layer
formed on the first wiring layer through an inter-
10 layer insulating film may be used as a digital signal
line. |
However, the inteflayer insulating film,
which is formed in the semiconductor integrated circuit,
has a relatively small thickneés;_ Therefore, it
15 should be noted that a relatively high capacitance is
established in a portion in which the two_wiring_layers
intersect. The undesirable capacity to be formed
between the wiring iayers establishes such a
crosstalk as will adversely affect the circuit
20 operations.  ©
Especially in the case where the analog
signal line is connected with an electronic circuit
having a high input impedance such as an analog/
digital (A/D) converter, the crosstalk to be imparted
25 from the digital signal line to the analog signal
~line through the electrostatic coupling is increased.

A malfunction is caused in the analog signal



5.gapacitance tb the analog signal line in order to thereby change the

effel of the analog signal. As a result, a malfunction takes place in the
@ponverter. In the case of such a circuit as is disclosed in our
copendi ng JapaneSe Patent Application No. 10 55 - 18986 i.e. in‘the case
where a common external termnal is_sglectively used as an anal og i nput
termnal or a digital input/output termnal, the above referred to
crosstalk is substantially increased. It is an object of the present

i nventi on PSOEBSEADG @Pex afdiAn Aitiutherundesyradedlurteatioasviode which wt
wi |l reduce the undesirable- crosstalk to be inparted_toan analog si gnal
circuit. AEBSréPﬁé°SbﬁHﬂ?ﬁ%%%ﬂ¥ﬁ 1nd@%??oﬁP?ﬁéFécPélﬁroVPGBd the

sem conduct or i ntegr C|rc it devige. 20 ncIu a) dn_anal og signa
transnissigﬁVF}nQ% 5$ﬁb% eﬁﬁ?ﬁﬁ ut® of §H8§ ragél% %SVFIFSt prescr.i bed

| f b | -.handl ,
S octron cBRPES o SRR S (LREh of B (AROKBUEPER EE% R anal og
si gnal graggggzitcgge %% 9.4 Tala A0S 08aaLon3L 5 i Beagxchanged between

said fifst SCri crreu Sai og Srgnal "transm ssi on

| ink; (c) ?:ng h%n%’éaazgér']s WA Séf’”tfaé”gng‘i? gﬂa‘?f apglyrality of

digital S|gna nveyl forne on sa strate 1n a second
result, a malfunction takes place in the A/D converter.

In the case of such a circuit as is disclosed
in our éopending Japanese Patént Application No.
10 55 - 18986 i.e. in the case whefe a common external
- terminal is selectively used as an analog ihput terminal
or a digital input/output terminal, the above referred
to crosstalk is'substantially.increased.
;'.It is an object of the present invention to
15 provide a semiconductor integrated circuit device
which will reduce thé undesirable crosstalk tc be
-imparted toan analog signal circuit.
~ According to the pfesent invention there
is provided a semiconductor integrated circuit device
20 including:

(a) an analqé signal transmission link formed
on a semiconductor substrate in a first prescribed
geometrical pattern; |

(b) a first prescribed, analog signal-handling,

25 electronic circuit formed on said substrate and cdupied
to said analog signal transmission link so that analdg

signals may be exchanged between said first prescribed



5 prescribed geonetrical pattern separated fromsaid first prescribed

pattern so as not to overlap said first pattern; (d) a secon
prescribed, digital signal-hand- ling, electronic circuit formed on said™
~substrate and- 10 coupled to said digital signal transmi ssion link so that ~

geonetrica

di gital signals may be exchanged

said digita
electrodes 15 3;rangedany 3314 SWBILGALA dHa PASId ibs abACEMK L O and

sepafating respec

I'VE ones of sai I"git si gna

~analog si gnal transii ssi qa)| kg b1l eind PANad g £9L5h | Tnk eSPEC | Ve
C

ones 20 of said digital -signal

nveying paths to said plurality of bond

pad el ectrodes¢oapdised) o%eﬁ()?(iu%@l%yf ¥t Bl Potd Ved Yo R&LPEbRGeFEhgCt ed

ones of said bonding pad el ec

l'ink. 25

wher ei n: -

10

15

20

25

rodes t0 said anal og signal transn ssion

B

N

bet #een sai d second prescribed circuit and
signal transmssion link; (e) a plurality of bonding pad

conveyi ng paths from said

I ng

pathsTHAdPFeERBE bhveadliidoudddraww e sesecohed in greater
detail by way of exanple with reference to the acconpanyi ng draw ngs
5 -p#ascrkbgdr gedmetrd ciilogla tieagr asesdwated Hrempsaiérred form
of sem conductor integrated circuit device, and an el ectronic device
coupl ed theret firBtgpres2ridbed geomeitlridiadgreat tdon sy asm not to

overlap said first pattern:

(d) a second prescribed, digital signal-hand-
ling, electronic c;rcuit formed on said. substrate and
coupled to said digital signal tréﬁsmission link so
that digital signals may be exchanged between said
second prescribed circuit and said digital signal
transmission link; | .

(e) a pluiality.of'bonding pad eleétrpdés,
arranged_on'said substrate at positions adjacent to
and separating respective ones of said digital signal
conveying paths from said analog signai transmission
link;.

(£) first means for coupling respective ones
of said digital signal conveying paths to said plurality
of bonding pad electrédes;'and

.(g) second means for selectively coupling

selected ones of said bonding pad electrodes to said

"analog signal transmission link.

The present invention will now be described
in greater detail by way of example with reference to

the accompanying drawings wherein:-



5-~detail a portion of the mcro-processor contained in the circuit block
fHayn in Figure 1; Figure 3 is a top plan view showing the pattern of the
’%gfconductor integrated circuit device for, the enbodi ment,shown in Figure*
;30 Figure 4 is a section taken along-line A-A" of Figure 3;
amd Figure 5 is a section taken along line B-B' of Figure 3. Referring
first to Figure 1, circuit blocks 15 2 to 18 together constitute a _
m cro- processor 1. i I GI Q- pr.0 . ] r a nolithic \
sem conduct or integr gtlgg“% flc(éﬁo ao%elzééégené%%‘i%'gt gsgvcv%?ﬁ oglée respectivey
circuit bl L.0glau I i ' i glkd.effect

transi st org?g\%ﬁ#g%dagg% C&Ergrfree“(d1 cocﬁ’dadﬁ%_g%ﬁgﬁg?%?eéugg? nglfé by a

wel | - knowngeys 8@l aRiaflul Q1 ddURAH A el d& UebubPelntAlger accumlator 2,
an accunul ator [Tatch 3, a tenporary register 4 and an arithnetic logic unit
5 together constitutg;gmedd id hinetd Gikddit Sdiagram showihBeiarithmetic
logic unit 5 perforns either the arithnetic operation such as addition or
subtracsi ogeehillhe IpR@tddnidgereHE mittfoasracéo8be S8ALEDREA dnl OgicC
product (AND) or an exclusive logic sum and has its. operation controlled
by the conthel kekcBit blloeKlGhHowrorimtFogugenktated by the tenporary
register 4 and the information generated by the accunul ator |atch 3 nade
receptive of the outRilgufe thasccump gpban 2viee showing the

 pattern of the semiconductor integrated circuit device
for the embodiment shown in Figure-i;-
10 ' Figure s is a section taken along line A-R'
of Figuré.B; and
Figure 5 is a section taken a1ong‘1ine'B-B'
of Figure 3.
| Referring firét*to_Figufe l,lcircuit blocks
15 2 to 18 together constitute a micro-processor 1. This.
micro-processor 1 is formed as a'ﬁonolithic semiconductor
integrated circuit on a semiconductor chip. The
respective circuit blocks include MSIFETs (i.e.
insulated gate field effect transistors) wﬁich are

20 formed on a semiconductor substrate by a well-known



Calcul ated by the arithnetic logic unit 5. Wien a suitable control sigph
Is provided fromthe control 15 circuit 8 on the basis of an instructio'
the arithnetic result output fromthe arithmetic logic unit 5 is fed —
fhrough an internal data bus BUS to a suitable circuit corresponding to the
af orementioned control instruction. The grithnmetic result is fed 20 out '
through the internal data bus BUS to the accunul ator 2, for exanple. An

instruction register 6, .an instruction decoder and, machi ne cycl e encoder 7
ang the ti mi nG ORI HRETRESLRLT Fiite CACEBABRE unit. 25

Whch i witren o r AR a8k, 55" S5 PSR LR r A coss
-6- Me 20Q. i nstruct i ' b ' Is ' 6
encoded by t né HRAPRTAo iy £ Ebcdn; Rel st SRR R R T 0 1

encoder in th%iggyﬂgg és&g%%?iﬁéf%ﬁ AL LRRY ¢ 9F hhg&ng signals 5 on the

basis of the sighal generate e 1nstruction decoder. Nanely, the

programi struction is cgwe/d & Iy tPgzYar LaYs & BeRPormIN@ditHde t he
circuit 75 The tim ng contr(;e{ %cﬁtc8 ggnerat es Eo?ﬁ 18 a buls cont rol

signal for feqWlen@rditHniild drdt POAL shdnWakhalidg tddhdoriibt rifce el to
an external data bus DI, and a strobe signal for reading out the data,
or the logic judgement such as a logic sum (OR), a
logic product (AND) or an exclusive logic sum, and has
its operation controlled by the 6oﬁtbdllef 8. ' The
10- information generated by the temporary register &4 and
the information generated by the accumulator latch 3
made receptive of the output of the accumulator 2 are
calculated by the arithmetic logic unit 5. When a
suitable control Signal is provided froﬁ the controél
15- circuit 8 on the basis of an instruction, the
arithmetic result output from the arithmetic logic
unit 5 is fed through an internal data bus BUS to é
suitable circuiq_corresponding to the aforementioned
contfol instruction. The arithmetic result is fed
20 out ﬁhrough‘tﬁe-internal data bus BUS to the accumulator
2, for example. |
An instruction register 6, an instruction
decoder and machine cyéle encoder 7 and the tiﬁing
coptroller 8 together constitute a control unit..
a5 The instruction.registgr 6 is provided to
receive the program—instrucﬁion which is written in a

ROM (Read Only Memory) 19 or a RAM {Random Access



phi ch are to be " supplied to the external data bus DT, to the input/out port
The output timngs of these 15 signals are determ ned in accordance
_ B the clock signal which is supplied to the timng control circuit 8 v
p¥gugh a group of external control termnals CONT. Moreover, the timng
.control circuit 8 receives a series of external input S|gnals such as an
interruption 20 signal, a hold si-gfal=for stopping the circuit operation or
a reset signal through the grouped external control term nals CONT. Upon

reception ggm5p9§e?gxter@ﬁg hH@HdeﬁHBH5%e§é¥%édgb?gtﬁ9”tr0| circuit 8 w

outputs a series of signals such as a signal 1 ndi ve of the reception 25

of the 'ntﬁﬁéHPhtEEoﬁrrégib@%¢ 6'%3‘éﬁddﬁ%&”b§h@héefﬁﬂﬁfﬁatQBnthe demand .
of the hold to the outsi A register unit- 9 1s formed froma nunber of

registers ggebdas anehlki B4 ricegitstrer fqh@%@é@inaseycae%a@lsde@l nter or a
program counter. The detail of these various circuits are not shown. The
general woiki tper egrsutt ngeheragstervarietypidrotiningesdignahsl d the
data to be processed and to store the address information upon reference to
a nmenoby. onTheesbask spoifntae isdgmrld genestated tby tddrésstroctfibeh a
subroutine junp. The program counter is a register for storing the nenory
addr ess i ndeaPdaran 18amn§wnu¢hampnqgnﬁmsinsbquehioy i®ad out is stored.
The content of the program counter is increased one by one each tinme one
|nstruct|oﬁ°GYﬁéFeﬁhéﬁ PhéhFUWﬁﬂﬁﬂﬁ&LR&W%ﬂEi%lé&ééﬁtéH the

c1rcu1t T.

'Thé'timing control circuit 8 generates both
10 a bus control signal for feéding an input/output poft
11 with the data, which are fed to an external data
bus DT,.and a strobe signal for reading out the data,
which are to be supplied to the external data bus DT; to
the input/out ioﬁt 11...'The o;tpui.timings.bf these“
15 signals are determined in accordance with the clock
signal which is supplied to the timing control circuit
8 through a group of external control terminals CONT.
Moreover, the timing control circuit 8 receives a
series of'extgrnal'input signals such as an interruption
20 signal, a hold signai for stopping the circuit operation
or a reset signal through thé gfouped external contrél
terminals CONT. Upon reception of those external input
signals, the tiﬁing control circuit 8 odtputé a series
of signals such as a signal indicative of the reception
25 of the interruptioﬁ or a-signal indicativé'éf_the
reception of the demand of the hold to the outside.

A register unit 9 is formed from a number of



to 17, which will be described hereinafter, when it receives the output .
t-he general working register of the register unit 9. Due to the provisio
of - the address decoder 18, the circuits 15 to 17 can be controlled even by

a reduced 20 nunber of general working ~e@i sters. An address buffer 10

- generates an address signal which is to be fed to an external address bus

i ne coupl ed toyiher M d9cnt g RAMER A0 A Rerinheral equipreny
controller 21. he !npu% {b p? thff|%; ?o. d%%ﬁtﬁ act
Coxternal data DUt ahartRer; AF 2, EFoRPdy Tehriter. "3 SHE FRIEE L TN

port 12 is proynéled voriBis PeRsLRLS LPe diokl RhAR receiving of - the
digital signal between an object to be process-controlled and the 5

- micro-processor 1.  ForThéi geREFRA®SRorkifg MRdi/stdUly R H@%f?ée&ts
~digital signald input/output termnals coupled to the external Termnals
[ERR] to [ERRlurit tdeisi gs6dpPtoOCREsAr the daBel Weend MrddudsddWputeport 12
and the internal data bus BUS, there is connected a 10 register 15 which is
control | ed by stereddiesaddeesdeinf8rmibdogi vipoy aed graarie/itg f t he

si gnal between the input/output port and the internal data bus BUS is
accordi ngly per§memied t hFheghtabk peghseer isbused to store the address

An address decoder 18 generates a signal for 15 controlling t he circuitséif”%

to which a subroutine jump. The program counter is a
register for storing the memory address in which an
10 instruction to be subsequently read out is stored.
‘The content of the program counter islincreased one
by one each time one instruction other than the jump
instruction is executed.
- An address decoder 18 generaﬁes-a signal for"
15 ”controlling the circuits 15 to 17, which wili be
described hereinafter, when it Eeceives the output of
the general working register of the register unit 9;
Due to the provision of the address decoder 18, the
circuits 15 to 17 can be controlled even by a reduced
20 number of gen®ral working registers;
| An address buffer 10 .generates an address
signal which is to be fed to an external address Bus
line coupled to.the ROM 19, the RAM 20 and a periphéral
équipment controller 21.
25° _ The ihput/output port 11 is provided to act
-as a data buffer and conduct the give-andétake of the

data between the external data bus DT and the internal



)

al tiplexer 13 is provided to selectively 15 feed a plurality of anal og

; L;gls to an A/D converter 14. The plurality of input termnals attached
“t he nultiplexer 13 are conhected in a cormobn manner with the termnals &

RR] and [ERR], as shown. As a result, 20 the termnals [ERR] and [ ERR]

. constitute common term nals which cangbe used either as the anal og signal

I nput or as the digital signal input and output. The plurality of input

term nal s 'tger t ha III’éﬁhose attached. to the nmultiplexer 13 are connected

w th input ' Fn% 's P1 to P3 and are used exclusively for t he anal ogwe

signals. Between the A D co rter nterna ata bus BUS,
there i s connected aAPb&Qﬂ %cﬂoﬁg H?tﬁsoBEPgﬁpgﬁ é&h qexlby t he

address degadgr 13 oLcqly .,pg% ﬂ%hﬁegggy%ag 8! BHE 31993k 0gsrAled by the

Al D conver I's tra roug regrs

internal dgig,Ruy BYS 61§%#V%% ggﬁééés§4cbﬁt95mzéﬁu an | 3lpConpari son

type. The operationa conpar at or Ich tornms a part of the

A/ D cogver (i 4 co S y wh [ f with the
anal 0g”s gESF‘"?oP?%%%?S'?o‘nve?P";a“ RALS P BRSe iDL, g RACHHf

mul tipl exepop@ntipohlagy ik Qﬁrﬁ@éfssﬁgﬁﬂ@Cihﬁﬁwbﬁ'&?hﬂ i d 0 the
mul tiplexer 13. This controller 17 includes a control register (or

coupled to the external terminals P4 to P7 of the
micro-processer 1. Between the input/output port 12
and the internal data bus BUS, there is connected a
10 register 15 which is cbntrelled by the address decoder 18.
The giving and receiving of the signal between the
input/output port and the internal data bus BUS is
accordingly performed through the register 15‘.
A.multiplexef 13 is provided te;selectively
15 feed a2 plurality of analog sigﬁals to an A/D converter
14.
The plurality of input terminals attached to
the multiplexer 13 are connected in a common manner
with the terminals P4 and Ps,'as shown. As a result,
20 .the terminals'P4 and P5 censtitute common-terminele
which can be used either as the analog signal input
or as the digital signal input and outpﬁt. The
plurality of input-terminals other than those attached.
to the multiplexer 13lare connected with_input'
25 terminals P1 to P3 and are used eiclusively for the

analog signals.

Between the A/D converter 14 and the internal



Iatch circuit), which is controlled by the address 15 decoder 18 in orde
to thereby read in the signal of the internal data bus BUS, and a decodesr_ ;
whi ch decodes the output of that <control register i.n order to thereby f
the above referred to selective signal. Wwen the coomon terninals [ ERR]
[ ERR] are used 20 as the digital sigpay Lnput termnal or the digital
~signal output termnal, either the selection of the termnals [ERR and
[ERR] by the nultiplexer 13 or the feed of the undesirable data fromthe
regi ster 16 tod@t@ biseBia, ddierduks seRNRectafshareBAStErpibniiicdd. 25
On t'he contrary, when the common termnals . [ERR], and [ERR] are to be used
" as the anal og %ﬁﬁuﬁtFeHHQﬁﬂgquuF%Qﬁ%%fiﬁﬂ EV,%HE ?QkﬁﬁﬁélgeFEﬁRF At

ERR] by the input/output, - 10 - port 12 is_substantiall. hi bi t ed,
A this time, hat out putcadARET R T Hhei ABEE 0 BUEPHS: o LERR L Heat e

eapect | vel y. Y ke WA /G 000! Ll puE - n SRS AaRBEOUB g oyl
the Level sof ' b cinilehd 8 0aleng By Lfflaicabbe pEGTRRY S [ERR and [ERY

is prevenfed fro ei ng undesira anged e output circuit in the

i nput/output port 12. Refmgyd ifeb Nht&rfbBURE 25 blte @Hh&%ﬁ&%ﬁ?%dearison
controller ;7 conS|sts.of a Ia;ch circuit 17a and.a ecoder 17b. The
anal og mul tipl @ygye .13 iThe Wisdrd e Skl PYahp 2DENESS 0PN cOMPArWeITETHHIRR] to
[ ERR] whose gate el ectrodes are controlled fromthe outputs of the -
forms a part of the A/D converter of sequential comparison

- l'.a\.

type and which is to be fed with the analog signal to
10 - be converted,'has a high input impedance. |
| The multiplexer controller 17 generates a
selective signal to be fed to the multiplexer 13.
This controller 17 includes a control register (or a_
latCh-ciréuit),=which is controlled by the address
15 decoder 18 in order to thereby read in the signal of the
internal data bus BUS, and a deeoder which decodes -
the output of that contr01 register in order to thereby
form the above referred to selective signal.
When the common terminals P, and P; are used
20 as the digita#l signal input terminal or the digital
signal outpﬁt térmihal, either the selection of the
terminals Pq and PS by the mdltiplexer 13 or the feéd
of the undesirable data from the register 16 to the
internal data bus BUS is substantially prohibited.
25 - On the contfary, when the common terminals P4 and P5
are to be used as the analog iﬁput terminal, the

selection of the terminals P4 and PS by the input/output



v

oder 17b. Transn155|on gate M SFETs [ERR] to [ERR] are 15 connected
‘H‘ ween the latch circuit 17a and the internal data bus BUS. The | atch
<ai(nut 17a is fed with a predeterm ned address. When an address signal .
assigning the latch circuit 17a is supplied fromthe register unit 9 shown
~in Figure 1, the signal for 20 selectitg 4 he transm ssion gate M SFETs
[ERR] to [ERR] is accordingly supplied fromthe address decoder 18. As a

lt, th I d h h th
mternal dRPAEbIE BhcSHREvARY G RO 00 o ' BrehE 1 peipe {18“[9EFJR] “tee

the |atch 8§?t%asgm~. LiRcui 8 48604Hp I Po dECOCS o}leevéon ndata,
ich are se chcCi generafe he selectlve

si gnal whi Gl $¢400BEpLed clthnt GBI P d e TDHREnHAEN L e Speci 11 C
th tfé<‘f| g 3

address given e multiplexer co i s assi gned &nd when the
mul ti pl exep COPégﬁéce%aﬁrelsumﬁldlee% hdhe é%féﬁ‘%u@?h@ bus BUS, the

oper ati ons ®f the nul ti plexer 13 are accordingly Contro One of the

‘anal 0g55 si@ipadsnte.be agppl iredulld ! thd erdi el éf[ERB] ahalbéRBhglnslf ed
t hrough the nmultiplexer 13 to the Al D converter I nci dentally, the

sel ecting ppevat fed ob the Mermipladerp l?ands m.éOhsbpbedenAnea trr@mdat a,
whi ch are coded so as not be decoded by the detoder 17b, 10 are set in the

| at ch circbeing7and@ésdnabilysichangside by ST so@ it tdrEBRE] iar ¢heonnect ed
between the output termnals of the register 16 to be fed with the AAD
converted bupptifoutput port 12. | ' :
Referring now to Figure 2, the multiplexer
10 . controller 17 comsists of a latch circuit 17a and a
decoder 17Tb. The analog multiplexor 13 is constituted
by transmission gate MISFETs 016lt°.020 whose gate
electrodes are controlled from the outputs of the
~ decoder - 17b. Transmission gate MISFETs Q, toi03 are
15 connected between the latch circuit 17a and the
internal data bus BUS. The latch circuit 17§_is fed
with a predetermined address. When an address signal
assigning the latch sircuit 172 is supplied from the
register unit 9 shown in Figure 1, the signal for
20 selecting the transmission gate MISFETs Q; to Q, is
accordingly suppiied from the address decoder 18.
As a result, the spitably coded multiplexer control
data are fed through the internal data bus BUS and
the transmission gate MISFETs 01 to 03 to the latch
25 circuit 17a. The decoder 17b decodes the control
déta, which are set in the latch circuit 17a, in ordsr
to generate the selective signal which is to be feé to the

multiplexer 13. Thus, when the specific address given - e



and the individual bit lines [ERR] to [ERR] of the internal 15 data b

BUS. When predeterm ned address data indicative of the register 16 aﬁgg; .

supplied from
Tevel is accor

[ERR]. As a result,

so that -the A

i nternal data bastBelSmullbépilexer’ aomarnoldent U2 fnrassignedi 4ad whgna

faormed by inpu

the register unit 9 shown in Figure 2, a signal at a hig

dingly fed out of the address decoder 18 to a control |ine

the M SFETs 20 [ERR] 1o 4ERR] are rendered conducting

D converted output held in the register 16 is supplied to the

t and output buffer 25 anplifiers 12a and 12b which are

i's

coupl ed to thethermiahtiplpRRR] comtrElR|dates ote isuppylied The theput buffer
has a gate termnal coupled to a line G - 12 - so that
its operation intepneglodpréa byst BSyattdhsiqprrtatiompheobuthet multindexent put
er 12b is made, if the gate signal is at a high level, to
take a high or 1BodrBedEFOFGEN&Yofdiid o §d s 5 Ong pfittRE gRBRLO8 Moreover

anplifier 12b
buffer anplifi

t he out put _of

out put inpgdan
of its input s
latch circuits
circuits 15a t

its input terntna

10

15

20

the output buffer anpljfier 12b is held iF a flgathg or
12

528aaL0t0; pey supplied it ding Stermina ks, ¥ evtP,

hi gh

§r t&8spective

88 e ehEpn £ B g iRR R Tt o of 0B,convBr¥ERea”) ot on

PrdfhonPEl 1091 B N8 100G BIOU erat | BhCPng! rouit 152
multiplexer 13 is prohibited when the data, which
are coded. so as not be decoded by the decoder 170,
are set in the latch circuit 17a.

Transmission gate MISFETs Q, to Qé.are
connected between the output terminals of the
register 16 to be fed with the A/D converted output

and the individual bit lines B, to Bg of the internal:

1
data bué BUS. When predetermined address data
indicative of the register 16 are supplied from the
register unit 9 shown in Figure 2, a signal at a high
level is accordingly fed out of the address decoder
18 to a control line CL2. As a result, the MISFETs

Q4 to_Qs are rendered conducting so that the A/D

has

converted output held in the register 16 is supplied to

25

the internal data bus BUS.

The input/output port 12 for the digital.
signallié formed by input and output-bﬁffer
amplifiers'12g and 12b which are coupled to the
tgrminéls P4 to Pn,.réspectively. The output'buffer

amplifier 12b has a gate terminal coupled to a line GL



drm nal of the input buffer amnplifier 12a; the 15 latch.circuit 15b has
s output termnal Q coupled to the input term nal of the output buffer
anplifier 12b; and the latch circuit 15c has its output termnal Q coupled -
to the gate input of the output byf{gr_anpliffer 12b. The out put term nal, -

" Qof the 20 latch circuit 15a, the rnput termnal | of the latch circuit
15b and the ingut termnal | of the latch circuit 15c are connected through
transmi ssi A §88é WESFEPSITRARN tiS [ERFrotbedhbybihel BAES[ ERR] of the

i nternal data bus BUS. Li kewi se, the remaining lLatch 25  circuits of thae

regi ster 15i8releonndBEe@UURWURN t TRk PutPBh Buféem 8PEIE FLERR] to [ERR
with the respective bit lines [ERR] to [ERR] of the internal data bus BUS.
The transni'€8i &8 &&F@*Nﬂéﬁéﬁf[ﬁﬁﬁé ?%ﬁ+¥#¥&s abr & Pa8PedfiVidiry fed with

pr edet er mi ned, addresses, and -13- rendered conqucting and i nconducting by
t he controF°oFagﬁeao§P§EtQﬁ-%?ﬂ£¥ﬁﬁﬁ€s%°ﬁ§%638? 188 Fﬂ &&Sordance with the
constryction_shown, the angl og input converted. int.o digi.tal value and the
5°"! i ¢ aReRoHRERRd S cd U R HEh Pt ENRaPT o BALPRES, The
receptions o] t - t uct e ' i ff.erent the
addrgss asé’?gﬁ%gggﬁ‘%&%ﬁgﬁ%12{%%?2 eﬁé %6%1% %bggﬁﬂl (i:'l the foll ow ng

Fonar™ apiRePSEiaiaside RIED SHOORL LpPULLERELIEL 1S 0101 o
low level, irrespective of its input signal.
The register 15 is constituted by a
10 pluraliﬁy of latch circuits of which three are
gathered into one group. of these laich circuits 15a
to 15¢c belonging the one group: the latch circuit
" 152 has its input terminal I coupléd to the output
terminal of tbe'iﬁppt buffer amplifier 12a; the.
15 latch .circuit 15b has its output terminal Q:;oupled
to the input terminal of the output buffer amplifier
12b; - and the latch circuit 15¢c has its output
terminal Q coupled to the gate input of the output
_ buffer_amplifier 12b. The output terminal Q of the
20 latch circuit 15a, the input terminal I of thé-latéh
circuit 15p and the input terminal I of the latch
circuit 15¢ are cohnected through tr;nsmission gate

MISFETs Q of the internal

7 to 09 to the bit llne B1

data bus BUS. Likewise, the remaining latch
25 circuits of the register 15 are connected through

traﬁsmission gate MISFETs Q9 to Q5 with the

- respective bit lines B, to Bg of the internal data

- bus BUS. The transmission gate MISFETs Q. to Q. are e

_ 15
respectively fed with predetermined addresses and



common terminals [ERR] and [ERR], is determined by the pfograh1mh{ch has 0y
been witten in advance in the ROM 19 shown in figure 1. 15 >

Ror exanple, in the case where the teLn& alL,s [ERR] and [ERR] are used as
the digital signal input or output termnal, they are not sel ected by the

mul tipl exer 13eddqirdd! SoRdtEOShy LHE Eh&%hﬁ@éﬁﬁ%?odo‘if’%é L@érﬁ?rréfaéft he

data for selecting those termnafs are not set | e Co ol ler 17.

Al the sanme tighe ddtpt OJFf SEhe' 2865888 HBROHey 4@, Signal which contains
t he. _address assi gniJr}gpi nstructions of the Igtch ci%tcuits 15a and 15b in the

register 15 as corresponghtocébeasfed Rakh EERReoM Yt dfd¥on sHdén, the

I nt erchange of the input and output of the 25 digital signals
correspondi ng draldye impit nebsveéEEEl 2Ato| BRBligittad Jdtudidmstiny of the
signal at the input/output port 12 is designated by setting and resetting
the latch ciraigitiic iripatearegfédetolbhe cimmensdertidrrmsl |datd udie case
wher.e - 14 - the output of the latch circuit 15c is set at "O', as has
-been descri be®@UfeviThs| yecepeions pof thpsdatwe dhputs @areutodidesd
anplifier 12b is made high. At this tine, the digital input signal is
processed. 5 bYomakingohiffeyentnthecaddresshassigninqtttimingsuwf W is
set at "1", the output buffer anplifier 12b is operated so that the digital
out put si gnal Fegifdrsitkll adth2e-terninal [ERR]. In the case where the

common term nals [ ERR] aqngERR] are to_be used as the
Whic of the following terminals is used: the

10 analog signal_input'terminal, the digital signal input
terminal and the digital signal output terminal; as the
common terminals P4 and PS' is determined by the program
which has been written in advance in the ROM 19 shown
in figure 1.

15 . ) | For-exampig( in the case where the terminals P,
and P5 are uéeﬁ as the digital signal input or oﬁtput |
terminal, they are not selected by the multiplexer 13.
For this purpbse, the'program is so constructed.that
the data for selecting those terminals are not set in

20 - the controller 17. At thé same time, the program |
processes the.digital signal which contains the address
assigning instructions of the'iatch circuits 15a and 15&
in thé_register 15 as correspoﬁd to the tgrminals P4 and
Pg. The intérchange of the input and ocutput of the

25 digital éignaIS'cdrresponding tb-the terminals P4'and P5,
i.e. the direction of the signal at the input/butput port
12 is designéted by sgtting and resetting the latch |
circuit 15¢ of the régiste; 15. . More specifically;

in the case where



anal og input‘terninal, the code data for selecting those termnals is
58 in the nultiplexer control.ler 17 by the execution of a predeterm ned
‘fﬂgfan1instruct- ion. At this tinme, the output of the latch circuit 15c
for setting the directivity is so held at "0" 15 that the anal og input
"signal can be fed to the term nal s. Pdsand P5,. whereby the output buffer
anplifier 12b of the input/output port 12 is nmade to have a hi gh out put

i npedance. thenoubpstcadfe tHea skh espesupf 15 kat sbtchkcuphs 15a, 15b and’
15¢c of 20 the register 15, which correspond to the termnals P4 and P5,

~are not assagnbds Peengideisty il rpesi vouglyf the dugpuel imbeAancleo and
fromthe uncommon termnal for the digital “signal of the termnals [ERR] to
[ERR] is 250fohbecbedpt deiftfter regnplief bedr 885 D§ -hbder Rgghter 15 at such a
timng as is made different fromthe address assigned tining of the
register 16At thisitime),n theprdigiteal ineupl ®ignad istpgpaesededircuit 1 of
Figure 1 is used to control an internal combustion engine. For this
purpose? a PRefhPsEontramy), figy the e cIhene t hieet dapehacdreudt engine

"~ cool'i ng wat i s_connected hetween the tern nal [ERRi_apd earth. A | oad
register [E 18 88fndct ed "betthSPUtRHL thef fert arPLERRErandba power

source termnal [E . Thi s power source termnal [ERR] is fed with the
out put voltéﬁeoB r§§Ld so that the digital output-SLgnal is _

generated at the terminal P4. In the case where the
common terminals P4 and_P5 are to be used as the

10 'anaiog input terminal, the code data for selecting
those terminals is set in the_multiplexer*controller
17 by .the execution of a_predépermined program instruct-
ion. At this time; the output of the latch circuit
153 for setting the directivity is so held at "O"

15 ﬁhat_the analog input signal can be fed to the.
terminals P4-and P5, whereby the output buffer
amplifiér 122-of the input/output port 12 is made to
have a high output impedance. In this case, the
addresses of the latch circuits 15a, 15b and 15¢ of

20 the register~15, which correspond to the terminals
P4 and P5, are not assigned.

The giving and receiving of the digital
'signal to and from the uncomﬁon'terminal for the
digital signal of the termina;s PA to P7 is

25 conducted by selecting the address of the register 15
at such a timing as is made different from. the

address assigned timing of the register 16.



10 a.constant voltage circuit 40 which in turnis fed with the out put SN
vol tage of a battery B through an ignition switch [ ERR]. The out put @p
vol'tage of the constant voltage circuit 40 is fed to the m cro-processor ¥

and to a varicety of such circuits as will be described herein- 15 after. -

By .using a therm stor having a negative_tegperature coefficient as the

therm stor DET1l, the voltage to be applied to the terminal P1 is | owered

with a rise in the tenperature of the cooling_ water. -Likew se, there are
congected with the 20 teri FalPTFRRIcal ta¥rAPILer thERRNtRGIradedect i ng t he
tenperature of the int kefai_ of the engine and a | oad_resistor [ERR] of

the thernistor PERREY %o % he:r’t%“'n? nhl 1§ EREEd tReFBNEECR0ARAN@TARY Nt ake

fl ow nmeter [ER@L. ghis intake.flow neter [ERR] 25 includes a resistor
merber and a- s CHEUESHECE VNS has its position changed relative to

it Chsa resull. the TRUGRETT RAATEF  AuEREEREPFAR B lgefaratcs &

air. As a result, the intake ge a

voliage o souchegekerdl W hdrp BRRL 9B bnko M EOLRTR sl TLE) TO

the termnal [ERR], e I'S cornnec engi ne R]

Thi's taChO”EteEoEﬁ@@%eﬁ“%éﬂ%ﬁgﬁaﬂgé[igﬂmfﬁéf ph ﬁﬂgb?gg¥ﬂttagﬁlWhiCh s

proportional to the engine R starter swic conneCted to the

termnal [ERR] 1oad register.R1'is connected between that thermistor
' DET1 and a power ;ource terminal VB' This power
source terminal VB is fed with thé dutput voitége 6f
10 a constant voltage circuit 40 which in turn is fed with
the output voltage of a battery B throﬁgh,an ighition'
switch So. The output voltage of the constant voltage
circuit 40 is fed to the micro-procgssoh 1 and to a
variety of such éircuits‘as_will be desériﬁed'hereine'
15 after. By using a thermistor héving a hegative'
temperature Eoefficient és the thermistor DET1; ﬁhe
voltage to be applied to the terminal P1'is lowered
with a rise in the temperature of the cooling watér.
 *Likewise, there are connected with the
20 terminal P, & thermistor DET2 for detetting the
temperature'of_thé intéke'air of the'engine and a'ioad
resistor R, of the thermistor DETZ.
"To the terminal_P3, there is connected an
~intake flow meter DET3. 'ThiS'intake flow ﬁeter ﬁET3
25 includes a resistor member and a slide contact which

has its position changed relative to that .resistor

member in accordance with the flow_rateIOf'the



- To the terninal [ERR], there is connected an engi ne crank

ql e sensor [ERR]. This sensor [ERR] generates a pul se signal when the

“Mgi ne crank angl e takes-a predeterm ned value, e.g. 0 degrees. The »

$€éiminal [ERR] is used as an output 15 term nal for giving a warning of

. excessive engi ne ternperature. -Al@mp PL is energized through a buffer
circuit 30 which receives the output of the terminal [ERR] and is |lit when
t he engi ne; rature rgaches c Y L ye The -
peripherallég%?%ng%?'con?%bglzfﬁ9¥ﬁ$%q?§% ﬁ??%kghglégn ?SFrsfaﬁgls from e

gr ouped exE%hQ%PuE%%Ei@%g%HQ@XE é*be%&g@séts%#ﬂﬁ#%fi@qbﬁnwﬁikﬁr”a

address bus AD and the ta fromthe data bus at peripheral equi pnent

control | er_ialpkapam%@had 2> Wrd Intdike afiéw phtoutput lines [ERR] to
[ ERR] and includes nenory circuits (although not shown), which are sel ected

by the address signalty @hel herafiH£5P, , thdre-ibusohiWecteapaatively, and
-whi ch have their states determ ned by %he data signal of the data bus DT
‘The sBgnal eagihnke tachpuie tler®HIERR] dfhidietpehopbesnl fequspenet circuit 21
I's fed through an output 5 buffer circuit 22 to an ignition coil 26

wher eas t héesmgnall c’n”q whichownpundiowe &l tsgé edhlbhoiighpanportponaliuf f er
circuit 23 to a solenoid 27 for adjusting the opening of the throttle val ve
of the int&Rethenengigeof .th#lengine. On the other hand, the signal on

t he o

A starter switch SW is connected to the
terminal PS' |
10 _ To the terminal Pg, there is connected an
engine crank angle sensor DETS.-: This sensor DETS
generates a pulse sighal when the engine crank angie
takes a predetermined value, e.g. 0 degrees.
The'terminél~P7 is used as an output‘
15 terminal for giving a warning of excessive engine
termperaﬁure. A lamp PL is energized through a buffer
~circuit 30 which receiveé_the'output of the terminal
P7 and is lit when the engine temperature feaches an
excessive value.
20 The™ peripheral equipment controller 21 is
fed with the control signals from the grouped gxternal
-terminals CONT, the address signal from an external
address bus AD and the daté from thé data bus DT.
That peripheral equipment controller 21 is provided
25 with a plurality of output lines li to 1, and
includes memory éircuits (although not_shown),_which

are selected by_the addreSs signals of the address



*

el ectromagnetic type fuel punp 28; whereas the signal on the line 14 is f¢
to'arelay 29 for driving the sel-nbtor of the engine. The read only nenol
{ROV) 19 for-engine 15 control stores the interpolation data, which are
determ ned by the characteristics of & he engine to be controlled, as well

as the program Wien the ignition switch [ERR] is turned on, the power

10 output line [ERR] is fed through an output buffer circuit 24 to an -;7?,-

'source vol tagebus ADppresgetcrawellys 2Gid Wsidleryad: tohébe soastant vol tage

ciycuit 40, fromwhich the power source voltage [ERR] is supplied to the
varrous above desermbaddcbiycthies dataAcd@maingfy, thidiedatarbuprbTessor 1 is
brought into its operative state. 25 The anal og data such as

‘those tenperatures of th&hengiignadoon ntderctutput limeihtak€ the, which are

obtained fromthe therm stor [ERR] or [ERR], are converted into digital
data in a tinmePeripaenglngawdpment. cigcuidy 2 helacfedntiorough an output
anal og-to-digital converter 14. The respective digital data thus converted
are wittén i nPRhEERARLIGULRr S3gihor RE demH hen o {481 WRaRA238th8 brought
into i.ts operatijve i s%ate by the ,output which is fed out of the

peri pheral equfpBBAt EBntP& PEEPHE dinSudip the 1¢HhetNBOURANt RBEBE  t er

switch SWi's tyrped.ofs nLlg " 8% 6?9 13 1M 8 287 £ 1080ubPEngelalPt O
Spening of the tﬁrottle valve of the intake manifold
of the engine. On the other hand, the signal on the
10 output line 13 is fed through an output buffer circuit
24 to an elecﬁromagnetic type fuel pump 28, wheréas
the signal on the_line 14 is fed to a relay 29 for
driviﬁg the.sel-motor of the engine.
The read only mehoby.(ROM) 19 for engine-
'15 control §tbres the interpolation data,.which ére
determined by the characteristics of the engine to
be contfolled, as well as the program.
- When the ignition switch S0 is turned on,
the power source voltage is sgpplied from the |
20 battery B to.the conétant voltage circuit 40, from-
is supplied to the

B
various above described circuits. Accordingly,-the

which the power source voltage V

micro-processor_1.is brought into its operative
state.
25 - . The analog data such és those temperatures
- of the engine cooling water or the intake air, which

are obtained from the thermistor DET, or DET,, are

1
- converted into digital data in a time-dividing manner



. hough not shown) starts its operation. 10 In order to
t‘b;ce the capacity of the ROM 19, its data concerning the ignition tim ng,
: exanpl e, are nade to corréspond only to a predeternined engine RP.M .
sanpled Therefore, the ignition timng data for 15 the tachometer [ERR]
.and for an arbitrary RP.M are dedud@d-by the cal culations, in which the
interpolation data at a sanpled RP.M in the vicinity of the artibrary

engi ne R P.3¢ thethet REM 62 ane e%rl%f-%mgﬂtealarédwaweﬁ PyM 20

The actual ignition timng is deduced by the cal culations fromboth the

reference tThe wéspeotivendipghitah idathazedisiRUhvdre Wit GFopreRe crank”
angl e sensor [ERR], and the ignition timng data which are deduced by the

above referirdthe® RAM 20athnbaghomte dalta aemardance with that actual
ignition timng, the ignition coil 26 is energized. By neans of the engine
R P.M data and the eRgen€uedobump 28t dis tbevopmhet Wretalaitts opérabeve - 19
- interpolation data of the ROM 19, the pul se control signal for

contr d | i.nafes thiy ot e coutipus WbiganISatf'@dl afuteroft thappewppheatral

cal cul ati ons have been perfornmed. By neans of this pulse controlling

- signal, the&kRment ?%ﬁFBOéithQTth§9U6@rﬁ&ﬂ upplied to the sol enoid 27
coupled through the peripheral equipnment controller 21 is changed. The
sol enoi d 27 has its nEd@Rchhpeftarter switch SW is turned on,

the relay 29 is energized so that the sel-motor’
(although not shown) starts its operation.

10 In order to reduce the capacity'of the ROM 19,
its data concerning the ignieioh timing, for -example,
are made to correspond only to a predetermined engine
R.P.M. sampled |

_ _ Therefore, the ignltion timing data for
15 the tachometer DET and for an warbitrary R.P.M. are
_deduced by the calculations, in which the interpolation
data at a sampled R.P.M. in the vicinity of the
artibrary engine R.P.M. in the ROM 19 are corrected
by the artibrary R.P.M.

20 The actual ignition timing is deduced by’
the calculations from both the reference time of.
ignitionm, which is based upon the output from the
crank angle sensor DETS, and the ignition timing
data which are deduced by the above referred to

25 calculations. In accordance with that actual
ignition timing, the ignition coil 26 is energized.

By means of the engine RfP.M. data and the

engine cooling water temperature data, and the



“varied in accordance with the duty ratio of the pulse current.. As a g
result, the opening of the throttle 10 valve is controlled in accordan
with the duty ratio. In a systemwhich is intended to make the anal og ifip<€
termnal and-the digital input/output termnals comon, such as the :
sem conductor integrated circuit qpvhfe constituting the mcro-processor 15
‘descri bed above, if the analog signal?|lTne and the digital signal |ine

prepared by the nulti-layer wiring technique intersect or overlap, the -
abave referredintenpddaitian datapad ttdncROM €31 abhespellsbetoménoflhe anal og

signal line and the digital signal 20 |Iine. Accordingly, a malfunction
t akes pl ace i nsiBaaanfosgcongirall limg ddsd nghopet hei valvesibsagebeeated
descri bed above. .~ More specifically, if the state of the starter switch SW

i s changed whi PEteRetReDapprP@riat el £3kcwbavkers ngavecbeanl pgriormege 25
according to the engine RP.M 'which is fed out of the tachoneter [ERR],:
into the digitaF ZP8RSI Ooft kBlSePilss qitrplling sispal.athendutdrnina

ERR] i d . -.20 - i d ith the ch in the state of
ho St ort 6P SuFEEROSRF Ehen@ bIRE GURHF s tRI 159 £0 ghae PBVBRORE BAL h t he

LR e R YR D A d Ok EE o e RE T o,
e oD, coneer g chingegS, “ZHE Wi dfy 4P 80VEEL hed cRGLL 0o
varied in accordance with the duty ratib of the pulse
current.. As a reéult, thé;opéning of the thfdttlé.
10 valve is controlled in accordance with the duty ratio.
In a system which is intended to make the
~analog input terminal and the digital inpuﬁ/output
terminals common, such as the semiconductor integraﬁed
cifcuit:deviCe.constitutiﬂg the micro-processor:
15 described aﬁove, if the analog signal line and the
digital signal line prepared by the multi-layer
wiring technique intersect or overlap, the.aboﬁe
referrea to undésirab;e capacitance is estabiished
'between the analog signai iine and the digital signal
20 1line. 'Acépfdihgly, a .malfunction tékes place'in .
the analog signal'pfoceSSing opération, as has'beén
describéd.aboye. More specifically, if the state
" of the starter switch SW is changed while the A/D
converter 14 is converting the én#log voltage
25 according to the engineLR{P.M. which is fed out of the
tachometer DET,, into the digital signal, the level

of the digital singal'at'the terminal_P5 is changed



lghpr low level relative to the anal og voltage at a proper level, into
réggﬂggital si gnal . In other 10 words, a mal function takes place in the
ahaldg signal processing operation’in the A/D converter 14. Incidentally, .
the level of the digital signal is changed within a relatively short period.
‘of tinme from5 volts to O volts-oR0Ovice versa., for exanple.- 15 in other
words, the level is a substantial change in a relatively short period of

time = Asi@ LeshhbantfeutPANgfel Rithied QYelee dLANSMFtedeto the input of
TR R"Ehs % ¢ #—élag t

the A/ D converter roug capacltance. uré 3, There is shown‘f--

the top plgarfer SPiEERANSAL 2 BAGL WA 1P SR EORMLE oLy kil £or at ed

circuit device which enables a reduction in the crosst: 0 e digital
signal fediéwelhet apetRdtabyakmifalie FAChiVathe 1446 Fégngﬁfé%‘%gﬂd 5, there.

are shown the sections of the sem conddct or substrat e,

correspondtli® téemsesli Bg Lsnepahshi tand I?nﬁ'o-gh Hislr€agacitdh€eportion of
the sem conductor integrated circuit shown in Figures 3 to 5, relates to

the 5 - 2o-theldnplegesigfal llinei devitcdl |15 douplélertdotiaé ! oMt he | ayout
pattern of the circuit to be easily understood, the portions in which the
circuit blowkeerd®er 1%4and A3 shoesult ,Fithe /0 conivérere t4hdi cated by
bl ocks 12, 14 5 and 17 in. Figure 3. The sem conductor integrated circuit
devi ce showpnvertanttecauaidgbgsighalknohidnest @ daniandesirably
high or low level relative to the analog voltage at.
a proper level, into the digital signal. In other '
10 words,_a malfunction takes place in the analog signal
processing operation in the A/D converter 14.
Incidentally, the ievel'of the digital signal
is changed within a relatively short period of time
.from'S volts to O valts-or Vicg versa, for exémple.'
15 in other words, the level is a substantial change
ih a relatively short period of time. As a result,
the change in the level is transmitted to the input
of the A/D converter 14 through the capacitance.
-In_Figure'3, there is shown the top plan
20 pattern of a Eqrtion of the semiconductor integbatea
circuit device which enables é reduction in the
crosstalk of the digital Signal fed to the analog
signal to be achieved. In Figures 4 and 5, there
are shown the sections of the seﬁiconductor-substrate,
25 thch correspond to the secticﬁ lines A-A' and B-B' of

Figure 3. The portidn of the semiconductor integrated

circuit shown in Figures 3 to 5, relates to the



techni que and sel f-alignnment technique. A semi conductor substrate 100/7y
which is made of p-type single crystalline 10 silicon and which has it§
mai n surface arranged in parallel with the crystalline surface (100),
formed on itss surface with a field oxide film 101 which is prepared by the
| ocal oxidation technique to have a retagilvely |arge thickness, e.g., about
1.2pm That 15 portion of the surface of the sem conductor substrate
100, whichis f di4nto | h QNS ni o6 he Jpantsi jchis
ot cover od wi PR PG d S et 1EeabETLENs in efesky kAL Y B0
pol'’y- ¢ rystaljdydutsigd ©ocrs YL 1321 Rayi £9e8 bBI 648835 4R des ARl

0. 35[ ERR] t.hrough a gate oxide film 102 having a small "t hickness, e.qg.
about 500 [ERRhe portidddRintWREcPOtNe CEYBERLLI BEotklsi QN 1@y @indl 0P |
~constitutes the gate el ectrodes of the M SFETs. The field oxide film 101
is fornmed on ishowilrifmael gards an amRRE -dyeeinbicpeky- oy dlalduser ) [14on

| ayer 103b which i.s formed with that [ERR]-type poly-crystalline silicon

| ayer 103& Tlardefidr en thigwoe y3crystalline silicon |ayer 103b

constitutes the first wiring layer. The sem conductor substrate 100 is
formed on its surface wilhe [ ERRicoypecten tohdgradedr edirend t1G4wicke4b and
©.104c which have a depth of about 1pm by using the field oxide film 101 and
t he pol y-crystsdiaumed sinanwfactyred 10Bathe knownpueicey odided imnsk. Those
[ ERR] -type- seni conductor regions are used as the source and drain regions
and t he SeniC@mﬁhg&gquqq¢mp¢bﬁf@%ggnment technique. A semiconductor

substrate 100, which is made of p-type single crystalline '

10 silicén and which has its main surféce'arranged ih
parallel wiﬁh the crystalline surface (100), is formed
‘on its surface with a field oxide film 101.which is
prépared by the local oxidation technique to have a
relatively large thickness, é,g., about 1.2um. - That =

15 portion of the surface of the semiconductor substrate
100, which is to be formed into active regions; i.e.
the portion which is not covered with the field
.oxide film 101 is formed ﬁith an nT-type poly-
¢ rystalline silicon layer 103a having a thickness

20 of about 0.35um through a gate oxidé film 102 having
a small thickness, e.g. about 500 2. The n+¥type'
poly-crystalline silicon layer 103a constitutes the
gate electrodes of the MISFETs. The field oxide
film 101 is fofmed on its surface with an n+—type

25 poly-crystalline sili;on layer 103b which is'formed
with that n+-type poly-crystalline silicon layer 103a.

‘Therefore, the poly-crystalline silicon layer 103b



¢ ye M SFETs.  The field oxide film 101 and the 10 poly-crystalline
. §i"gan | ayers are fornmed thereon with an interlayer insulating film 105
WR_ehjis made of phospho silicate glass to have .a thickness of about
0.6[ERR].  The interlayer insulating £ipm 105 is formed thereon with
- sem conductor |ayers 106a, 106b and 106c which are nade of evaporated

alumniumto have a th“§¥ng§f of abouyt [ERR%. These evaporated al um ni um
| ayers ar e SRESFLM IR ot B3t WETARBhE2FBRR] - t ype. seni conduct or regi ons.
104a, 104b and 104c the-contagt Eortiogs forneﬂpbn.thg.intqila er )
insulating 20 film 10% SSRECRRAPGFAFF EPERAFEUM] Tt iUt e the

d wiri, I , . I ' i he di.qi tal, s, |1
respect  very sheess, “fm%“ife*é%g?éﬁ?%Emé'ﬁgﬁsﬁgﬁa%d?"asl}%'@tﬁah‘ef‘ﬁi‘iy of the
[ ; ' ' . 25
et dont al 195 ATR g iRy EOBTAEpEH, b Bl b P B ot ng

the_bopdi ngygl eatedescansl #1576 Pndndi £hBYpbAYRE ys adisGal ed by sol i d

- 23 -“lines, e pattern of the conductive poly-crystalline silicon

layers conglintigldnna 43 1d19a 024 Cafi! eApLPEES GBF&B% MafiETs [H¥deto [ERR]

acting as the nultiplexer and the first wiring-fayer is indicated by
doubl e- 5 n*-gd9iplecddniitsnduc t¥rt Regbhsr ahandsedha spaiHersowicd he

di ffusion layers-acting as the source and drain-

and drain regions and the semiconductor wiring regions
of the MISFETs. 'Tbe field oxide film 101 and the

10 pdly-érystalline silicon layers are formed thereon
with aﬁ interlayeruinsuléting film 105 which is made
of phospho silicatg.glass'to have a thickness of about

'O.6pm, The interlayer insulating film 105 is formed

thépeon-with.semiconduct6r layers 1062, 106b and 106c

15 which are made of.eQaporated aluminium to have a |
thickness of about Tum. These evaporated alumihium
layers'are held in ohmic contact with the n+ftype
semiconductor regions 104a, 104b and 104¢c at the
contact portions formed in the'interlayer insulating

20 film 105. _.The evaporated aluminium layers.
constitute the second wiring liyer.

| The analog signal line and the digital signal

liné ére respectively formed in the areas which are
divided along ‘the array of the bonding electrodes

25 P, to Pg cOnnected_w?th the external terminals.
Incidentally, in Figure 3, the pattern of the
aluminigh layer conétituting the bonding electrodes

and the second wiring layer is indicated by solid:



‘Fegions of the M SFETs is indicated by broken lines. In the surface

sem conduct or
sem conduct or
are used as the channel regions of the MSFETs. In Figure 3, rectangul ar

patterns indicated as synbols X indicat@3he constact portions
contact portions, the sem conductor regions and the second 15 al um ni um

substrate, the portions which extend between the pai r
10, regions such as the sem conductor regions 104a anth104

| ayers are conhtoe®d amd bhs pabhedesofi hde wonduntsive pdiey+@asypecilVine

bordi ng el ectrodes [ERR] to [ERR] are arranged on the peripheral
of the sem - cohliiconrlanepsiconntisnting dptd gimd gddte dIRRrodele of 20

an alumniumwiring layer is forned in the area between the array of the
el ectrodes [ERFf the] ETadQy getedg?osacdfiﬂm@s;mﬁe:mm&mlrem p 1.
e

That analog signal line [ERR] isS coup

-In these

portions

d to the input termnal of the A/ID

converter 14. #dcbherfirsk WhBing drysa 1S dadimaged Dy dopblgmected with
the.sem c nducégéFéggipns 104b_to 104f of the M SFETs [ERR] to [ERR] acting

as the

tip

are formed by

[ERR],

to [ER

10

15

20

25

I
FTAPRSTRENS| PRESPEERS PRE £OYIseRAh
961 5ng, B CBEMESFRNS! By ORI M lndd oS
In the surface of the semiconductor substrate, the
portions, which extend between the paired semiconductor
regions such as the semiconductor regiohé 1043 ahd
104b, are used as the channel regions of the MISFEfs.
In Figure 3, rectangular patterns indicated as symbols
X indicate the constact portions. In these contact
pprtions, the_sem;conductqr‘regions'agd the secopd
aluminium layers are conhectéd; as has been described

previously.

1
are arranged on the periphéral pbrtions of the semi-

The respective bonding electrodes P tq P6
conductor chip 1, énd an analog signal line LA made of
an aluminium wiring layer is formed in the area between
the array of the electrodes P1 to P6 and the edge SL

of the semiconduétor chip'T.- That analo; signal line LA
is coupled to the input terminal of the A/D
converter 14. _Mqreover, the analog signal line LA
is connected with the semiconductor regiéns 104b to
104f of the MISFETs 016:£° Q,, acting as fhe

multiplexer.

ines, . Br tPReOkPeLy handndh RALHPRN RF rodes [ERR]

to [ERR] on thg other.hand he inner _area |IL of the sem copductor chip 1
Is forned mﬁthgkﬁegﬂfg #ﬁﬁﬁ ,éh? ‘ﬂ

TR, which
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alline silicon |ayers. O those, the digital signal lines [ERR] to
), which are forned by the alum niumlayers, connect the diffusion

gns of the 10 M SFETs [ERR] to [ERR] ‘acting as the nulti plexer and thex«
hplt / out put port 12. Incidentall% t he bonding el ectrode [ERR] and the
.digital signal line [ERR], may be f #med of the continuous al um nium | ayer
| i kewi se the bonding.electrode [ERR] and the signal |line [ERR] coupled 15
to the electrode [ERRor e dirtd il of0bheObohinag EEBRI iodesERR] , which are
made of the conductive poly-crystalline silicon layers integrated with the”
gate el ect ted®@s ,ofont b eVicHtels HAMR tive[ EhEr areac@unedt ateni th the
output 20 termnals of the control register 17. Incidentally, the

sen conductemisonsicdior XM p S1 sksl Porbgd suthhathel dilgidal rsdgnalnol di ng
technique as will be described in the follow ng. Specifically, first of

all, a | eadineamby,s eppdipd. teL g’heWB'Ethandumeeslulwt rtdtee 100 i s
adhered to the tab portion of the Tead frane. The bondi ng el ectrodes on
the sefi condvadoiusudayenss B ke t@beitad pontreds 1ines B, of the |ead
frame are connected by the well-known nail head bondi ng techni que which
uses a conf@cChgonivhd ohh anfe fGrrediby ERencgBAYChiiVE PALYTy a di ameter of
about 40[ERR]. . _Next, the sem conductor sybstrate 100 5. . .is noul ded from
oot L TREY A O SO R ERER of r Oht PGS e LEHHA od by
removing tgggnal.lines LD1 to LD3’ which are formed by the

alumiﬁium layers, connect the diffusion regions of the
.10 MISFETs 016 to_Q20 acting as the multiplexer and the
input/output port 12. Incidentally, the bonding
electrode Pg and the digital signal line Lp,, may be
formed of the con;inuous aluminium layer likewise the
'.bphding.electrade Pg a'.-nd'th'e.signal'line'LD1 coupled
15 to the e;ecﬁrode Ps; _ B
The digital control lines CL1 to CL5,‘which
are made of the conductive poly-crystalline silicon
layers integrated with the gate electrodes of the
MISFETs Q,q to Q,,, are connected with the output
20 terminals of the control register 17. |
Incidentally, the semiéonductor substrate
100 is .sealed by such a well-known résin-molding
tecpnique as will be described in the fblloWing.
Specifically, first of all, a lead frame is prepared.
25 The semiconductor substrate 100 is adhered to the tab
portion of the lead frame. The bonding electrodes

on the semiconductor substrate 100 and the lead portidns



'Jnnecessary portion or portions of the lead frame. In the enbodi nent t
far described, the analog signal lines and the digital signal |ines can
. be-fornmed on the sem conductor chip 1 without any intersection so that the”
above nentioned mal function in the anal og signal processing operation can
be obvi at ed. A relatively high parazltlc capaci tance is established
bet ween the control |ine 103b, which 2 15 formed by the conductive
polycrystalline silicon layer, and the digital signal line [ERR], which is
formed by the of urhei Lead ageameaarehevhnes teidgbye:hd el Bokseause the two ,
i nes I ntersect through the relatively thin interlayer insulating film 105.
20 - However, béabl headsbondingpéechanqaecahikd sisest antdaidectwylwelted, as
will be evident fromthe follow ng. Specifically, the transm ssion gates
M SFETs [ ERR] im $iERRformnefi authhg ghédnulirephavimgla Hemetwdmtofel y high
"ON' resi stances. The M SFETs 25 [ERR] to [ERR] are brought into their
"OFF" states ARt $Pmanal Ngxsighhe HQQIQQGNWQQQM(ﬁﬁbStnﬁiQiTQ@uIt t he

anal og signal |ine [ERRl has a relativel - 26 - inpedance. | f
t he anal si ghmey] ‘ﬂ@% ERRPMaRESéRe ofTéPgF9&PQ9qﬁﬂﬂtQHrkﬁﬁ?ﬁr%ﬁgﬁtal
control |ines |ntersec% a relativel: Eara5|t|c capacitance is

est abl i shed atS1FRYlt nfe¥ice: +8nceBP ﬁé? aFF%&W}Wﬁgﬂ¥%xnentlal 5

fluctuations _Otgnrpé)c'essegara{r epéggarhegrt 8°yt1goanalo%g t_:%le rleaJ PrarL.eEBR] '

In the embodiment thus far described, the
analog signal lines.aﬁd the digital signal lihés can
10 'be formed on the semiconductgr chip 1 without any
intersection so that the above mentioned malfunction
in the gnalog signal proceésing operation can be
obviated. A relatively high parasitic capacitance is
-established between the control‘line.103g;:which is
15 .formed-by the conductive polycrystalline sillcon layer,
and the digital signal.line LD3’ which is formed by
the ;1uminium layer, as shown in Figures 3 and 5,
because the two lines intersect.thrgugh the
relatively thin ihterlayer insulating film 105.
20 However, théfiparasitic.capacitance can be substantially
negle;ted, as will be evident from the following.
Specifi;ally, the'transmission gates
MISFETs 016 to Q 2q constituting the multiplexer 13
| have'relatlvely high "ON" resistances. The MISFETs
25 016 to 020 are brought into fheir,"OFF" states after.
the analog signal has been sampled. As a result,

the énalég signal line LA has a relatively high



M\t he contrary; the potential fluctuations or noises to be fed fromthe
& tal control line 103b to the signal line [ERR] and the bondi ng pad

], as 10 shown in Figures 3 to 5, are reduced to a suffikciently |ow #

=""~'--"7--I'evel by the relatively |ow output sgmmedance of the circuit such as the
- anal og sensor which is coupled to the bonding pad [ ERR]. As a result, the
parasitic capacjtance to_be established between the Iines 103b 15 and

[ERR] can bEMRSARNGHt al 1§ EB®i aPadoavsidnrdr 1ine the anhiRE sPhnal |ine~ -
Fhes. v PR LR B8a L1 TRRK ok i, Lot Sty o SR oy
Mhtersect. 3 ThEAEDIRLY, BRah Ratasdt (o SARAE LORRR A SN THEROY Ar ge
cace: nowevi et EFRReEE 1ol sAC R AT ReaRAM Y e PO Bk e " S

Teonni e, PR LET ooFchBRgRS, prd Tl et the SR dhs BERiRR L

sufficientlyjdd gh val ue according to - 27 - the curvatures of the.
connector lines & is higher than 0.1 mm . As a result, the stray

capaci tance to be estghl taBedohetrers] e Uil | fNesteddishe anal og
signal line [ERR] can be nmade to have a sufficiently low 5 value. In the
case where ghenciseootonpet fedr froal the digital control line 103b
to the signal line LDj and the bonding pad PA; as
10 shown in Figures 3 té 5, are reduced to a suffi;iently
low level By the relatively low ouiput impedance of
the circuit such as the analoé sensor which is coupled
to the bonding_pad'P4. As a result, the parasitic
capacitance to be estaﬁlished be;ween!the_lines;1032
i5 and Lbs-can'be.substantially obviated. | -

Moreover, if the analog signal line L, is so

A
arranged as is shown in Figure 3; the not-shown_
connector lines, which are connected with the bonding.
electrodes'Ph and PS’ and the analog.signal line LA

20 are made to_three-dimensionally intersett. The
connector iines can be made to have a relatively large
diameter, e.g. about 40pm, as has been described
hereinbefore. " In this case, however, the distances
between the connector lines, which are connected with

25 the e;eétrodes Pk and'P5 by the nail head bonding
technique,.and the analog.Signai .lin_é'LA can be made

to have such a sufficiently high value according to.



“and the digital input/output term nal are nade conmon, as has been shown iff®
Figures 1 and 2, the number of the termnals to be attached to the

m cro-processor 1 can 10 be reduced. Mor eover, the use of one kind of
the micro- processor 1 nmakes it possible to conduct a variety of process
controls, in which the nunber of the analogysignal inputs and the nunber of
t he dlgltal signal inputs and outputs are dlfferent As a 15 result, the
wi de usablllty of the various process controls_such as the controls. of the
u\gnotrve engPfe CHY VARANFSc - ot &areeher bbingpr 8§eds highego$8AN t he
Sys entchange such as the conversron of the digital input to. the anal og
input for ens nln&mthe 4t5h?ﬁ5th%yp?58%§st BREr 5P, PB. e, the

highly d t f d eh t fth
progr am Lo be S rﬁéﬁ%aﬁ't per e SR r%‘?%sggrheﬁérna'r% % gnal
K 25 1t 4, | th ital _cont k
use of a sen %&%a%tt 3k ?-?Es.aahrheeiy@%‘gr ntfid*ar?ro% eBFPRESan Yl | ayer

and the cgndug . -28- poly-crystalline silicon |ayer thus far
descri bed,” an their conbi nati ons can be nodified in various ways.

Moreover, the anal og S'Q%akﬂé'ﬁﬁsé”WhéUQ'éﬁé 2nal8k99Abuk! BEPmAREd NOL be
connected wi th the bonding el ectrodes, but the presént invention can be
wi dely appli ed_ntronhtéeds.@tlteqncmpﬁtm/d@t&% at éfmehatUakeWha@R common,

as has been shown in Figores 1 and 2, the number of the

‘terminals to be'attached to the micro-processor 1 can

10 be reduced. " Moreover, the use of one kind of the

micro-processor 1 makes it oossible to conduct a .

variety of process controls,_in which the number of

the analog signal inputs and ﬁhe number of the digital

Signai inputs and. outputs are'different. As a

15 result, the-wide usability.of the various process

controls such as the controls of the automotive engine

by the micro-pboéesSor can be imoroved. Moreover,

the system change such as the convefsion of the

digital input to the analog input for ensuring the

.20 .hlgh quality bf the process control i.e. the

highly dense control can be performed merely by

changing a portion of the program to be written in

the ROM 19. - |

In modified forms; the analog signal lines,
25 the digitel singal lines and the digital control
lines may make use of a semiconductor diffusion layer

in addition to the aluminium 1ayer'and the conductive



s, .equi pped Wi th' both the anal og signal |ines connected with the anal og
- al processing circuit having the 10 high input inpedance and the

dilgi‘tal signal lines. Furthernore, the analog signal lines and digital Cx
signal lines may be connected either i%gependently of one anot her, or
.partially or wholly commonly with thé BOhdi ng el ectrodes. In this 15

nmodi fication, for the sinplification or high density of the wiring | ayout,

it is desired that the anal og and digital signal |ines be respectively _-.
formed in the areas which are divided along the array of the bonding ™

el ectrodes.polywerynetablénet hélbondi Agy2d tdivsctfiagdedeseribeds dmdarr anged
in the periphery of the sem conductor chip but nmay be fornmed in the nmddle -
portion of theimcppobhuationschap ps Feddfdatcadmivariowsivwey®ase in the
size of the sem conductor chip. . -29 - CLAIMB._ 1. A semi conduct or
integrated circuit deMpEeoVARLulhRganedr&signdlod nemaand réhghtalion Iink
formed on a sem conductor suybstrate in a first prescribed 5 geonetrica

patter® (031803} rLingscReplpBAt BRaFOGNSCHPA Wiy the), PRREER&onic circuit

|1k so ¢ hat €5 Er 9887 oRuF e they PRESEREn drgan Dl sir 19728 " pr escr! bed
' - applied to the semicondu;tor integrated éircuit which

is équipped ﬁith both thé-analog signal lines connected
with the analog signal-processing circuit having the

10 high ihput'impedaﬁce and the digital-siénal lines.

Furtherﬁore, the analog signal lines and

digital signal lines may Se connected either
indépendentiy of one another, or partially or wholly
commonly with the_bon@ing;e;eétrodes, ' In this

15 modification, for the simplifi;ation or hiéh density
of the wiring layout, it is desired that the analog
and digital signai lines be respectively formed in
the areas which are divided along the array of the
bonding electrodes; Furthebmore, the bqnding

20 electrodes need not be érranged in the periphery of
the semiconductor chip but may be formed in the
middle portionlof the semiconductor chip in accordance

with the increase in the size of the semiconductor

chip.

2 3



10 circuit and said-anarog si.gnal transm ssion link; (c) a di-gital sighal, _
transnission link conprised of a plurality of digital signhal conveying
pat hs and formed on said substrate in a second pr i rica N

pattern separated fromsaid first prescribed 15 geonetrical pattern so as

not . to overlap said first pattern; (d) a second pre m\m\“‘uﬂmtl

si'gnal -handl ing, electronic circuit forneden.sai dam‘l I oupled to
said digital signal transmission link so that digital* 20 ngnéIssnay be
exchanged betgesmmsai d second prescribed circuit and said digital signal
transmssion link; (e) a plurality of bonding pad el ectrodes. arranged on
sai d substrate.at positaosemddonditdro ianteqepaedit chgcubspdetvive ones of
said digital signal 25 conveying paths from said anal og signal transm ssion
i nk; - 30incl@difgest neans for coupling respective ones of said
digital signal conveying-paths to said plurality of_bonding pad el ectrodes;
and (g) second neans foladepaceinadiog coignahot sanemi egienohébkofosapd
bondi ng pad el ectrodes to said anal og signal transm ssion |link. 2. A
sem conduct or OR n? e§PRLEANENEEGITt SPRFTEAER It R nEL¥St cPEERFILPRAerei n sai d
plurality of bonding_pag el ectrodes are arranged adjacent a peripheral
portion of>109eaPgtEitad, RREEeXRd wherein said anal og' transni ssion

(b) a first préscribed, analog signal-handling,
electfonig éircuit fofmed on said suhstrate'and coubled :
to said aﬁaiog signal'trénsmissionﬁlink so tﬁat analog

-signals may'be exchanged betﬁeen said first prescfibed
10 circuit and said analog ;ignal transmission link;

(c) a digital signal transmission link comprised
of_a plurality of digital signal conveying paths and
formed on:said éubstrate.in a ée&ond prescribed
geometfical pattern separated from said first.érescribed

15 geometrical pattern so as not tp o&erlap said fi;st
pattern; |
| (d) a second prescribed, digital signal-handling,
electronic circuit fdrmed on said substrate and c&upled
to said digital siénal tranémission lihk so that digital
20 sigﬁals.may be exchanged Setween said second preécribed
circﬁit and.éaid digital éignal transmission link;

(e) a plurélity of bdnding péd electrode§
arranged on said substrate at positions adjacent to and
separating respective ones of said digital signal

25 conveying paths from said:analog signal transmission

link:



link-is arranged al ong said peripheral porti sald subs and sai d
di ng pad el ectrodes. 3. A sem conductor int ﬁ& It device
rding to claim1, wherein said second neans “ﬂ rality 15 of *
ectively controlled field effect tranS|stors ed b& ween respective
-ones of said bonding pad el ectrodes andgsai d anal 0g si gnal transnission
link. 4. A sem conductor integrated circuit device according to claim
3, wherein said seq@w fiemsis meshsidesr 2Buplingt relspeetivavings@rrol =,
signal paths coupled to respective gate el ectrodes of said first effect o
transi storsaid digital ssigrahdectveyingegaahedto sadid pdeniadd taceof ding to .
claim4, wherein said device is forned as part of a m croprocessor for

controII|n@qmdungegaﬁﬂerébtxmﬂzst|@ndeng|ne 6. - A sem-conduct or
integrated circuit device according to claim1, wherein said- first

prescri bed - 3:g) sgqnn¢cm¢¢n%|fen|seééspnwséy soupddingg-sed-afitfd al
converter. 7. -~ A sem conductor _integrated circuit device according to
claim 62 weaes oL fad SR g cBedi pbEchrodesctrosiad &cian@lioad cgrakes a
digital I nput, circuit. 8. A sem conductor integrated circuit
devi ce acc%ﬁﬁﬁﬁ?%ﬁ?%ﬂ%m#ﬁ?# mhereln sai d second prescrlbed electronlc
circuit cogprlses i tal % nal Eut/outgut .Ci rcui

sem conduct®dr inte “n °ﬁe§? 891858 61EF Hdtt9Qﬂﬁgﬁn3$c9§ﬂ%?ﬂn

i ncl uding L Tgfﬁ f?r Lgéeln said plurallty of bondlng pad

electrodes a:e arranged adjacent a peripheral portion of
10 saia substrate, and wherein said analoé'transmission
link.is arfanged along said peripheral pértion of said
substrate and said bonding pad electrodes.
3. A semiconductor integrated ci:cuit device according
to claim 1, wherein said second means incluées a plurality
15 6f seléctively controlled field effect transistors
located between fespective ones of said bonding pad
electrodes and said analog signél transmission link.
4. A semiconductor integrated circuit device
according to claim 3, wherein said secdnd means includes.
20 a multiplexer having control signal paths coupled to
respective gate electrodes of said first effect transistors.
5. A semiconductor integrated circuit device
accordiné to claim 4, wherein said device is formed as
patt of a micrbprocessor.fof controlling an_internalz
25 combustion engine. |
6. A semlconductor lntegrated circuit dev1ce

according to clalm 1, wherein said first prescribed



for controlling the coupling of anal og signals over said analog si.gnal
transmssion-link to said anal og-to-digital converter, l'ing o@§i>'
digital signal s between said digital signal trans Zion I|nk and said

di gital 15 si‘gnal input/output circuit. 10. ﬂﬂ m unu”"ngg[at ed

circuit device according to claim9, wherein sald
out put circuit includes an input S|gnél Tircuit portion and'an output |
si gnal CIrCUIt ortion, and further 20 including_nmeans for causing sai
output signal® qﬁﬁﬂqlﬁxﬁ%¥?ﬁﬂ?ocﬁ%ﬂélﬁeﬁaﬁﬁeaﬁétﬁ@rtpﬁﬁﬁdﬁﬁéé when sai d
bondi ng pa.d el ectrode receives a signal froman external source to be
coupled to e FHEY® O of said signal transmssion |inks. 25 11. A

semi conduct or. |ntegr ed circuit device_cons cted and arranged to operate
subst anti al Iy “as des?%%%ﬁl%? u?%‘?’érbﬂﬁggfﬁgﬁﬁdcé‘?ﬁullltuger cg'd in the

accpnpanylngdgggydgﬁb to claim 6, wherein said second prescribed

5 electronic circuit comprises a digital signal input circuit.
8. A semiconductor integrated circuit device according
to claim 6, wherein said second prescribed electronic
circuit comprises a'digital signal input/output circuit.
9. A semiconductor integrated circuit device

10 according to cliam 8, further including a control circuit
for coptroiling the coupling of analoé signals over said
analog signal transmission link to said-analoé—to—digital
converter, and the ccupling of digital signals between
said dlgltal slgnal transm1551on link and sald dlgltal

15 signal input/output circuit. |
10. A semiconductor integrated circuit device
according to claim 9, wherein said digital signal input/
output circuit includes an input signal circuit portion
and an output signal circuit portion, and further

20 including means for causing said output signal circuit
pbr;iqn to have a large output_impedance when said bonding
pad eiéctrode receives a signal from an external source
to be?éoubled to either one of said signal transmission
links.

25 11. A semiconductor integrated circuit device
constructed and arranged to operate substantially as
described with reference to and as illustrated in the

accompanying drawings.




