relates to a\ge e ha%ing a mcroprocessor (hereinafter
called "MPU'® and particularly to a nethod of identifying specifications
of a peripheral device such as a non-volatli I'e nemory or the like 10 used by
being electrically connected to an_input/output port (hereinafter called

"I/O port") of the sem c FFAHOPPY o PRSI FHENG PR T RIFE VR ated Art: In
addition to a read-only [ hey.ei nalt " ') for storing
control prograns thereinggﬁgoéEﬁaﬁgoh}gé%gégégééﬁﬂ$§§?ﬁgﬁg1nafter call ed
"RAM') for witing processing data therein and reading it therefrom a

peri pheral device is installed in a sem conductor device equipped with a
recent MPU so that the extengheReRbuiBEoR Ok K hi&y Processing operation
can be perforned in cooperation wth the MPU The peripheral device is

el ectricalsl y gpsmecdedde thRenitbhor the like through an 1/0 port of the
sem conduct or device. Various specifications are provided for the

peri pheral devi ce.TREs Busreritiocnheetazesotoaansemyobndiideoieddrice
corresponding to ene peripheral device, for exanple, there are known two
types: one whahing asetrapracesson (bergpraiber ecal bepe'MBiher alanfevi ce is

el ectrically connected to an MPU at two connecting term nals and anot her
whi ch is usedpaxticularly to a method of identifying specifications of a
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peripheral device such as a non-volatile memory or the like

10 used by being electrically'connected to an input/output
port (hereinafter called "I/O port") of the semicénductor
device.

Description of the Related Art:
In addition to a read-only memory (hereinafter called
15 “ROM") for storing control prbgrams therein and a random-
access memory (hereinafter called "RAM") for writing
processing data therein and reading it therefrom, a
peripheral device is installed in a semiconductor device
equipped with a recent MPU so that the extension or the

20 like of its processing operation can be performed in
cooperation with the MPU. The peripheral device is
electrically connected to the MPU or the like through an
I/0 port of the semiconductor device. Various
specifications are provided for the peripheral device.

25 Even in the case of a non-volatile memory corresponding to
one peripheral device, for example, there are known two
types: one which is used as a two-wire type wherein a
peripheral device is electrically connected to an MPU at

two connecting terminals and another which is used as a



-2- five-wire type wherein a peripheral device is electrically connected to
:an MPU at five connecting termnals. Thus, since the peripheral devices
installed in sem conductor devices are different fromeach other in
specifications 5 (the nunber of connecting terminals), it is necessary to
prepare or provide control progranms corre$ponding to their peripheral
devices. Further, since there-is one which is not equipped with the

peripheral deyigewité typdepasssry d @diiopralcaBtiiek PEogLastricsliys
sake. 10 Such control prograns are to be stored in the ROM

i ncor por at edcbAnkbeedetd canMRI it dewiec ecnagethiay werhihhezs MPUNous A menory
I ncorporated in the MPU. In such a case, however, the sem conductor device
must i ndivi deahty phepperipi@ivalstdaviinest Hasciad lede inorembtongucpengr ans
corresponding to the presence or absence of provision of each peripheral
device or t hgeypéesfaiégt%ﬁ\%emntt He qie mashe odhegednc epecThigati pes
fabrication of the sem conductor device becones conplex. Particularly when

the contrdl PEBEr BHEPEF 0§ FOMEIHED FSRRERY S ncdkpdPabBASF AT RSP,

hot ks f facturi th U. t b d every t f
cont rol _pr ogPAfF=EEcPEFTR 1o ST RERGFEPy. STRRESPEHE-MBU ROTIBHT y

| ncreases i N_LabELEEAL O FOURL exXigut dilly 8130 LNGHERseS ol Bapi AG UL NO

cost. 25 ard to nass-'produce € sem conductor device

due to the fagk LBAtShLS |AS I OAL I RECOMAS seouRlexity s s WhbBeLberf of§g0i ng
problens in view, 71t 1Ts an object 'of the present invention to provide a
sem conduct Opr@g¥ireecontrol programs for its sake. '

10 Such control programs are to be stored in the ROM
incorporated in the semiconductor device together with the
MPU or a memory incorporated in the MPU.

In such a case, however, the semiconductor device must
individually prepare ROMs storing therein the control

15 programs corresponding to the presence or absence of
provision of each peripheral device or the specificaﬁions
of the peripheral devices. Thus, the fabrication of the
semiconductof device becomes complex.

Particularly'when the control programs are set in the

20 - memory incorporated in the MPU, photomasks for
manufacturing the MPU must be prepared every types of
control programs stored in the built-in memory. Thus,'the
MPU not only increases in fabrication complexity but also
increases in manufacturing cﬁst.

25 It is also hard to mass-produce the semiconductor
device due to the fact that its fabrication becomes
complexity.

With the foregoing problems in view, it is an object

of the present invention to provide a semiconductor device



-3 capabl e of overconming the conplexity of its fabrication, an increase in
its cost and difficulties in its nmass production and carrying out its
manuf acture in common regardl ess of specifications of a peripheral device.

5 It is another object of the present invention to realize the above
obj ect without adding a special confi gur‘at3i On to the sem conductor devi ce.
SUMMARY OF THE | NVENTI ON 10 According to one aspect of the present

i nvention, feaapablieevEngvéheombuy etlod|amipsl extitgr efi 4 tpr dabdedaaioet had of
identifying a peripheral device enployed in a sem conductor device, which
is equi pped vindreassi tnoprscessvranth il anie igs iiphdtsl M@6% ce capabl e of
being electrically connected 15 to the mcroprocessor at at |east first
and second c@FPSUCLAGNt BRf ARTEY HrE Aecis Mpradaciirend ™ FOFBEPer at i on

with the mcroprocessor, conmprising the following steps: a first step for
readi ng an i F&FEFELESEI BA ﬁ?n%ﬁ Yo%) °F Fems i‘r‘?dpaﬁhéeﬁféﬁepher al device

froma figst nenory; .a secopnd_st for t.puttin signal_.tQ the first
connect i né) term nai - 1§ Fﬁf’?gegt %%5)?%? ?gc '?/il‘?i\:ge%ngtl d‘ﬁ'gllen(ﬁho%uttt%ed fromthe
second connecgt] eL{LNA eyl Dntns t f aring the

si gnal out pu%éeag'qi_ztre\ Itéﬁ% gié?:\c’)%dog _ee%t a%%écﬁg sﬁraéi}gw%prae%ge\%g inthe third
step; a fi ftt&o?;fq%ugggiggeegiéﬂé ngeﬁpé&&ggoqh?e@lic@vi ce in response to

the result of conparison obtained in the fourt
SUMMARY OF THE INVENTION
10 According to one aspect of the present invention, for
achieving the above objects, there is provided a method of
identifying a peripheral device employed in a semiconductor
device, which is equipped with.a microprocessor and has the
peripheral device capable of being electrically connected
15 to the microprocessor at at least first and second
connecting terminals and executing operations in
cooperation with the microprocessor, comprising the
following steps:
a first step for reading an identification program for
20 identifying the peripheral device from a first memory;
a second step for outputting a signal to the first
connecting terminal;
a third step for receiving a signal outputted from the
second connecting terminal;
25 a fourth step for comparing the signal outputted in
the second step and the signal received in the third step;
a fifth step for identifying said peripheral device in
response to the result of comparison obtained in the fourth

step; and



step; and -4- a sixth step for storing the result of identification
.therein. Further, in order to achieve the above objects, the sem conductor
device includes first means for outputting 5 the signal to the first
connecting termnal, second nmeans for receiving the signal outputted from
t he second connecting terminal, conparing®neans for conparing the signal
outputted fromthe first neans and the signal received by the second neans
and identifying neagsxtwrsdép fatetiduiingg thikerpeniphefalddrviecatisresponse
to the result of conparison by the conparing neans. Mreover, in order to
achi eve the aheveimbjects, the first neans, the second neans, the conparing
means and the identifying neans are constituted as the m croprocessor. 15
Accor di ng to anot Rerthepecin gfrdsere Yo esdritevientbet ebavef objachsevilg t he
above objects, there is provided a nmethod of identifying a peripheral

devi ce enpl of BRHLFANEISEH ERILRE dncdediese f1REFchess e§oF pPeP W e

m croprocessoy and has the perj.pheral device capable of 20 bein

el ectricall ytgﬁnﬁé%?%d £ & 0 PGRES SR at SEPL PR S st SEFPR Ii‘%‘tﬁjgh

fourth connegting ternnal execut.i ng.operati gns_in_cooperation with the
i or opr 00essPE aREC ST T S ACHH e A A RECEER SEaBr PR beoTYs
specificatio | S ; f ] : t for
storing an |§§ﬂ?fé€% ?%%E%l%%gr'a%op%\rgﬁlggﬁ#g ylsnggfhceonﬁ%?Jfg%%r%Fe devi ce
enpl oyed in ERgnal outputted from the first means and the signal

received by the second means and identifying means for,

10 identifying the peripheral device in response to the result
of comparison by the comparing means.

Moreover, in order to achieve the above objects, the
first means, the second means, the comparing means and the -
identifying means are constituted as the microprocessor.

15 According to another aspect of the present inventipn,
for achieving the above objects, there is provided a ﬁethod
of identifying a peripheral device employed in a
semiconductor device, which is equipped with a
microprocessor and has the peripheral device capable of

20 being electriéally.connected to the microprocessor at at
least first through fourth connecting terminals, executing
operations in cooperation with the mic;oprocessor and of
being installed therein according to its specifications,
comprising the following steps:

25 a step for storing an identification program for
identifying the peripheral device employed in the
semiconductor device in a first memory;

a step for outputting signals to the first and third

connecting terminals respectively;



seni conductor device in a first nmenory; a step for outputting signals to
.the first and third.connecting term nals respectively; -5- a step for
receiving signals outputted fromthe second and fourth connecting termnals
respectively; a step for conparing the signal outputted in the output step
and the signal received in the receivrh§5§tep; 5 a step for
identifying the peripheral device in response to the result of conparison
obtai ned in the aonpsys iffuy steepiving sighepsfontptiotedgftbm regusecaid
identification in a second nenory. 10 Further, in order to achieve
t he above odpé@cfeurtthegwectangusesmigalpceespectivelymeans for outputting
the signals to the first and third connecting_termnals _respectively,
second neans forareee® fHg IEwasiigealtieosipoate@utPBitefelBetBRd and fourth
connecting termnals 15 e pectivehy, cor aring means for conparing the

S g

si gnal out pREERYE f$ER R s S1HE8 rﬁﬁﬁg?ﬁ@ $Rghaf FeeetVHEE by-$e second
, d identifyi far. ddentifyi th I pher al devi [
feapons? Lo the FeSiTY BT COmrEan oy B SEoRBST FhgoRERRS. B0
Moreover, ip grdelet L e gbaye QQ§E§§SO?EQ§ 88”g§r£ﬂ8 means
performs conpari sons between the signal s at the TITst and sécond connecting

term nal s apgnbetweernsddie signal s at the third and fourth connecting
termnals and the identifying neans identifies the type of peripheral

. a step for storing the result of identification in a

second memory.

10 Further, in order to achieve the above objects, the
semiconductor device has first means for outputting the
signals to the first and third connecting terminals
respectively, second means for receivihg the signals
outputted from the second and fourth connecting terminals

15 respectively, comparing means for comparing the signal
outputted from the first means ana the signal receivéd by
the second means, and identifying means for identifying the
peripheral device in response to the result of comparison
by the comparing means.

20 Moreover, in order to achieve the above objects, the
comparing means performs comparisons between the signals at
the first and second connecting terminals and between the
signals at the third and fourth connecting terminals and
the identifying means identifies the type of peripheral

25 device installed in the semiconductor device from the
results of comparisons by the comparing means.

Typical ones of various inventions of the present
application have been shown in brief. However, the various

inventions of the present application and specific



25 device installed in the seniconductor device fromthe results of
-conparisons by the conparing neans. Typical ones of various inventions of
the present application have been shown in brief. However, the various

i nventions of the present application and_specific -6- configurations of
these inventions will be understood from?%he foll owi ng description. BRI EF
DESCRI PTI ON OF THE DRAW NGS 5 Wil e the specification concludes with

cl ai ms parti esh@ibyraeishs ngr othesndirdieaitiioals widlaibel ngdebetsvlj eebmmat t er
which is regarded as the invention, it is believed that the invention, the
obj ects and fhat fiokiowing h@esawigtticon and further objects, features and
advantages 10 thereof will be better understood fromthe follow ng
description taken in connection with the acconpanying draw ngs in which:
Fig. 1 is a block diagramshow ng the configuration of a sem conductor

devi ce according to a firEIBI GRFRTIGN Tﬁﬁetﬁﬁygﬁﬁﬁ invention; Fig. 2

is a schenatlc di agr, Iustrat ng a, nenor egi on , flned within a ROM 3
storing ah identi f”’?’é €pFBYTr = #r%ﬁil%rﬁ “kﬂ%t?g fHér8en; Fig. 3 is a

fl h f d h f
idgﬁfi?{Eat?%ﬁr§?§8#3ﬁ$§H%%§n$ﬁ£%§%h§iﬁu¥%§spiqé§ gﬁéWéchtBFock di agr am

showi ng a senj,g3adUChOL dVin el N-dsh e SQUiRRed Wbl 1BnPeE LPRET !

devi ce;
believed that the invention, the objects and features of

the invention and further objects, features and advantages

10 thereof will be better understood from the following
description taken in connection with the accompanying
drawings in which:

Fig. 1 is a block diagram showing the configuration of
a semiconductor device according to a first embodiment of

15 the present invention;

Fig. 2 is a schematic diagram illustrating a méﬁory
region defined within a ROM 3 storing an identification
program and control programs therein;

Fig. 3 is a flowchart for describing the contents of

20 execution of the identification program shown in Fig. 2;

Fig: 4 is a schematic block diagram showing a
semiconductor device which is not equipped with a
peripheral device;

Fig. 5 is a diagram schematically showing the

25 configuration of a MPU 1 shown in Fig. 1;

Fig. 6 is a block diagram illustrating the

configuration of a semiconductor device according to a

second embodiment of the present invention:



Fi'lg. 5 is a diagramschematically showing the 25 configuration of a MPU 1

-shown in Fig. 1; Fig. 6 is a block diagramillustrating the configuration
of a sem conductor device according to a second enbodi nent of the present
i nvention; -7- Fig. 7 isa flowhart fpor describing the contents of

execution of an identification programcapable of identifying the
configuration of the sem conductor device according to the second

enbodi nent of theppgesenis 5 iuSRH0% rRRdaBsEriBihg 8nk! e¥kbantsfer
describing the selection of a control programusing the result of

identificati eRechEIM L&D dESCRINREIFONa0k ohHbr BREERRRESREMBCGRE MENTS. 10
Preferred enbodi nents of the present invention wll hereinafter be

descri bed i nidethtaifyimdg hthefarehgmriatitheofic thapaayiagndvavmwngdevigeg. 1 is
a bl ock diagram showi ng the structure of a sem conductor device according
to a first eabodidbmy.te rthis sagiogpd embodfimeshcefnthermresant3, 5, 7, 9 and
10 indicate an MPU, a ROM a RAM a plurality of bus lines, an I/O port and
a per|phéiallﬁﬁﬁnééomegﬁﬁitlvely The ROM 3 is used to store cont rol
prograns, an identificatjon pro ram .etc. therein. i is,used_to

wite data procesEed-by t+Her 2pLO Iﬁbﬁﬁﬁbéﬁﬁcaépﬁﬁg FH@réF eghirr b it
(her 1o ol R e B i SED SRR oLl Y
signals between these. The I/O port 9 is

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS.

10 Preferred embodiments of the present invention will
hereinafter be described in detail with reference to the
accompanying drawings.

Fig. 1 is a block diagram showing the structure of a :
semiconductor device according to a first embodiment. In

15 Fig. 1, reference numerals 1, 3, 5, 7, 9 and 10 indiqate an
MPU, a ROM, a RAM, a plurality of bus lines, an I/0 port
and a peripheral device respectively. The ROM 3 is used to
store control programs, an identification program, etc.
therein. The RAM 5 is used to write data processed by the

20 semiconductor device therein and read it therefrom. The
plurality of bus lines 7 are respectively electrically
connected to the MPU 1, ROM 3 and RAM 5 and are used for
the transfer of signals between these. The I/0 port 9 is
used to output data transferred from the bus lines 7 to the

25 peripheral device 10.or receive data sent from the
peripheral device 10 therein and transfer it to the bus
lines 7. In the present embodiment, the peripheral device

10 is a five-wire type non-volatile memory.



used to output data transferred fromthe bus lines 7 to the 25 peripheral
-device 10 or receive data sent fromthe peripheral device 10 therein and
transfer it to the bus lines 7. In the present enbodi nment, the peripheral
device 10 is a five-wire type non- volatlle menory. - -8- A data input
termnal Dl of the non-volatile nenory 108i 3 el ectrically connected to a
termnal 21 of the I/O port 9. A data output termnal DOis electrically

connected to a tepnhagh 2o ddignildQ 2 b9 trR GlhPveghesl et REALARI 16S S
is electrically connected to a termnal 23 of the I/O port 9. A ready/busy

term nal R/ BikSebb€€tidLElY dipipreciedot @ dct-RiAhnab124fothéhe/d/$dport 9.
A clock terminal CLKis electrically connected to a termnal 25 of the I/0O

port 9. Therefore,dite cutpuwltarinieaiemor isle@lestabbelly toansfeed It dat a
bet ween the non-vol atile nenory 10 and the MPU 1 or the |ike through the

| /O port 9. &etermimal t23 mildthe iI¢Ccaoiréd O dakathinckaieot bermm ¥ oIS
signals used for control of various operations as well as address data and
processi Ry dasacheedrferlly iqamnactedoper at teaménainds| pkethgst/O PortFlg 2
is a schematic dlggranlfor describing_a nennr regi.on ?eflned wi thin the

ROM 3 in whidh th ?%ﬁ%ﬁ??%%xﬁ%ﬁﬂ+ﬂﬁﬁoE/Ehﬂén& Fﬁéréﬁﬁﬁ 8Icﬂ?%§?% tHave

case wher o i RetRERHRb: %4"%%3%%?%%“%5?[ 2PFR 5EREGRE N Tl ac 1 e

oS NS D e et iy in e doEn
Therefore, the non-volatile memory 10 is able to transfer

10 data between the non-volatile memory 10 and the MPU 1 or
the like through the I/0 port 9. Here, the term data is
called "data" inclusive of control signals used for control
of various operations as well as address data and
processing data used for arithmetic operation or the like.

15 Fig. 2 is a schematic diagram for describing a memory
region defined within the ROM 3 in which the identification
program and the control programs have been stored.

A control program 1 intended for control corresponding
to a case where the peripheral device is of the five-wire

20 type non-volatile memory, is stored within the ROM 3
between addresses 1000 and 1FFFF as shown in Fig. 2 by way
of example. A control program 2 intended for control
corresponding to a case in which a peripheral device to be
described later is of a two-wire type non-volatile memoxry,

25 1is stored within the ROM 3 between addresses 20000 and
2FFFF. Further, a control program 3 intended for control
corresponding to a case in which no peripheral device is
provided, is stored within the ROM 3 between addresses

30000 and 3FFFF. Moreover, an identification program for



corresponding to a case in which a peripheral device to be described | ater
,is of atw-wire type non-volatile nenory, 25 1is stored within the ROM 3
bet ween addresses 20000 and 2FFFF. Further, a control program 3 intended
for control corresponding to a case in which no peripheral device is
provided, is stored within the ROM 3 bet vieen addr esses 30000 and 3FFFF.

Mor eover, an identification programfor -9- identifying the

speci fi cat jaestdfyime sy igyeeridlicdedions b$ sherpdrbeheesh deldiessiess 40000
and 4FFFF. Al though the control prograns and the identification program are
stored i n atsegdepetieden egidressiest 49 088dredsEEFIDO00AT Hraugih @FFF 5 in t he
present enbodi nent, the prograns do not necessarily require continuous
storage i f cPrt¥rel ppEeyrAns tagchdhico ARACPadi 8AT L eRIPERHEIB| 2T ¢ $LOFq s a
flowchart illustrating, the contents of execution of the jidentifjcation
progr am shéni fegrential gegion of \ihe,agddrgRersstppry Forough SFFFE

sem co uctorﬁgevice I s turned on and.the MPU 1 iaﬂreset

identgf catPol ﬁrBﬁ?%ﬁﬁ?sf S ¢ ﬁfﬁﬁ§aﬁﬁ ¢ e?ﬂ&lfﬁé%gﬁﬁﬁ§%%u¥edh
according %8@%9%&'@&n§€%§5&1.égg?%?%kﬁgéi%?gﬁhggﬁé%ﬁiénﬁ$;$éé%ar on of the

RAM 5, etc: erring.t fir S the

execution ﬁgokgﬁpigggaiééﬁ%g'fy1 programas Step Sl as described above. In
Step S2, the 1 outputs data "1" to the termnal 21 of the I/O port 9.

The data sent f FQF‘LtB‘eié/Q Plwcrakt Sihansherinhedchae tbgcbApstoferm nal Dl
of the 20 non-volatile nmenory 10. In Step S3, the MPU 1 confirns
execution of the identification program shown in Fig. 2.

10 When a power supply for the semiconductor device is
turned on and the MPU 1 is reset, the identification
program is read from the ROM 3 by the MPU 1 and executed
according to initial setting operations such as the
initialization of the RaM 5, etc.

15 Referring to Fig. 3, the MPU 1 first starts the
execution of the identification program as Step S1 a§
described above. In Step S2, the MPU 1 outputs data "l1" to
the terminal 21 of the I/0 port 9. The data sent from the
I/0 port 21 is transferred to the input terminal D1 6f the

20 non-volatile hemory 10. In Step S3, the MPU 1 confirms
whether data received at the terminal 22 of the I/O port 9
is identical to the data inputted from the terminal 21. 1In
Fig. 1, the terminal 22 is electrically connected to the
output terminal DO of the ndn—volatile memory 10 and the

25 non-volatile memory 10 is not yet supplied with output
instructions because of the time of initial setup.
Therefore, an unstable output, e.g., an output brought into
a high impedance state or fixed, such as data "0" is

outputted from the terminal 22. Thus, since the high



whiet her data received at the termnal 22 of the I/Oport 9 is identical to

.the data inputted fromthe termnal 21. In Fig. 1, - the termnal 22 is

electrically connected to the output termnal DO of the non-volatile nenory
10 and the 25 non-volatile nmenory 10 is_pot yet supplied w th output

i nstructions because of the time of initi3l “setup. Therefore, an unstable
out put, e.g., an output brought into a high inpedance state or fixed, such
as data "0" imspeddmus tsthife om tthe tetai nar 22. hdhdsat simeetetreindlgl22, - 10
- inpedance state or the data "0" is held at the term nal 22, the above
data is founth@aobeve sateoiiscifgamd wothtphbedaeinthdemt edl th ohe M2 %%r i nal
21 in Step S3. Thus, the non- volatile nenDrZ 10 i s recogni zed or

i dentified ashPaVEeRy Trofedhne S9FEENed 33 LReSBEPi Bher aFN\devi B £OMef i ned

in Step 10. The recogni zed infqQrmation i.s itten into, a predetern ned
address in tﬁ‘él%%%“%o%ﬁt &ﬁeéfeéfl?@%?é,zeg\@rdé@%nFégk‘?@e%s A t er ni nal

22 of the I/Q0 t 9 h M) "Q" the hj ﬁ

Ctate cort csBBRY TYUE b T T PEREE St CPRECROREVAF AT ey 10,
However, whepsth t %q_ﬁ : : I | ~1. (when th

I ni t?/al out pg?'o?ﬂ?ﬁe%\% -vlcﬁ\é?tji Eo%x%}éh%@?%r%%%ﬁ t %oojl_%ttg iﬁguttgq
fromthe terplgabedn ol RET i the dal@asreceived at the 15 term nal

22. In this case, the MPU 1 proceeds to Step S4. In Step S4, the MPU 1
inputs the data "fis méntindd Querd, Thd RabepedeivbicatPthd tenhimar

whet her the data received at the termnal 22 of the I/O port 9 is identical

22 of the I/0 port 8 has been described as "0" or the ?igh'

10 impedance state corresponding to the initial output of the
non-volatile memory 10. However, when the data received at
the terminal 22 is of "1" (when the initial output of the
non-volatile memory 10 is "1"), the data inputted from the-
terminal 21 coincides with the data received at the

15 terminal 22. In this case, the MPU 1 proceeds to Step S4.
In Step S4, the MPU 1 inputs the data “0" to the I/0 bort
9. In Step S5, the MPU 1 confirms whether the data
received at the terﬁinal 22 of the I/0 port 9 is identical
to the data inputted from the terminal 21. Since the data

20 "1* is being feceived at the terminal 21, the data "1" does
not coincide with the data "0" inputted from the terminal
21. "Therefore, the MPU 1 performs the processing of Step
$10 referred to above.

It is thus possible to recognize that the non-volatile
25 memory 10 has been connected as the peripheral device.
A description will next be made of the case in which a

semiconductor device is not equipped with a peripheral
device. Fig. 4 is a schematic block diagram showing the

semiconductor device unequipped with the peripheral device.



to the data inputted fromthe termnal 21. Since the data 20 "1" is being
_received at the termnal 21, the data "1" does not coincide with the data
"0" inputted fromthe termnal 21. Therefore, the MPU 1 perforns the
processing. of Step S10 referred to above, It is thus possible to recognize
that the non-volatile 25 nmenory 10 has Béen connected as the peri pher al
device. A description will next be nade of the case in which a
semi conduct orndeyhced | stiot samgligipedtnitist lvfa spetnicpheeaksdeybee. skbwn #nis a
schemati c bl ock di agram showi ng the sem conductor device unequi pped wth
t he peri phera@ligde¥i gee identilflied by Rihg sémet refszepcel enmrrslef structure
as those shown in Fig. 1 are identified by the sane reference nunerals.
Referring to Fi g. Refernéngeh? coHéiuct orthfe s dondsiescac Ceviiged 16y
short-circuiting termnals 21 and 22 of an 5 |1/O port 9 and _termnals 23
and 24 ther e6h2ERACRFHTREI Ay VT T19 A IGMTeserpisadet veeAREhé2t 8F nfal s
21 and 22_and between_the_term nals an 4. Therefore, when.data "1" and
data "0" ZarelfRpBPFEd f #Bth tFE R % af‘% éﬁortf g6t PBA BFOVREing

uppl i cd 1o BRECEBPREhar F5mekordd ety ST BRemeaMroft S B Ry 21

coi nci des w deta Leesiyeds aat toer M Rl 22 (et e 333pd Sp) -
Simlarly, t%’gtggtgg e1é f’gr 1ereafter{i}ﬁ1putte ero%]ot %é t%glreﬁi na? 23 (Step
S6) . Further ongoRELEMRY i 0fre SiMce &S #xom Thai@irighahhe1dabani nputted from
the termnal 23 has coincided wth data received at the termnal 24 (Step
S7). execution of the identification program shown in Fig. 3

10 (Steps S2 and S4), they are supplied to the terminal 22.
Thus, the data inputted from the terminal 21 coincides with
the data received at the terminal 22 (Steps 83 and S5).
Similarly, the data "1" is thereafter inputted from the
terminal 23 (Step S6). Further, confirmation is made as to

15 whether the data inputted from the terminal 23 has
coincided with data received at the terminal 24 (Steﬁ S7).
Moreover, the data "0" is inputted from the terminal 23
(Step S8) and confirmation is made as to whether the data
inputted from the terminal 23 has coincided with the data

20 received at the terminal 24 (Step S9). Since the matching
is detected even upon this coincidence confirmation, the
MPU 1 can recognize a process of Step Sl1l1, i.e., recognize
that the semiconductor device is not equipped with the
peripheral device. This recognized information is written

25 into a predetermined address of a RAM S..

Thus, the specifications (the presence or absence of
the peripheral device till the above description) of the

peripheral device can be confirmed by executing the



Mor eover, the data "0" is inputted fromthe termnal 23 (Step S8) and
.confirmation is nmade as to whether the data inputted fromthe term nal 23
has coincided with the data 20 received at the termnal 24 (Step S9).
Since the matching is detected even upon _this coincidence confirmation, the
MPU 1 can recognize a process of Step S1%2 i.e., recognize that the

sem conduct or device is not equipped with the peripheral device. This
recogni zed i nHGRAREL &8 {dn Widdr@ih 2d iit0 cBnkh eRelel AEBeta 8Hgh 68sn Ghe @ RAM
5. Thus, the specifications (the presence or absence of the peripheral
device till gherahove description) of the peripheral device can be
confirmed by executing the -12 - identification programand its
confirmnmed infornmaNpen the éxecsttored.oiNdbe tidentiddatitapnobrbpeam needs
identification programneeds at |east neans (Steps S2, S4, S6 and S8) for
produci ng t het5ledat aneans ghRkcems S tSde S&r andalS§) 2 foandroguahng otltdut ti ng
themtherefrom neans (Step S3, S5, S7 and_S9) for receiving data outputted
from the X er RRR&I $12228Rd" 94 ahdhOHEFIMIRGEhelr agdi vaddaagt aUWPERE 1M dat a

inputted fromthe fernLnals 21 and 23, ans _(Steps $10 and S11) for 10
i dentifying ghﬁmsﬁgﬁfg¥f%ﬁicWﬁ?Qﬁ-&qﬁfpbgﬁhp§éra§%d€9 cﬁgéch?ding to the

It of I d t put t.i t i tified inf ti h f
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prepared as specla i gurations.
terminals 21 and 23, means (Steps S10 and S11) for

10 identifying the specifications of the peripheral device
according to the result of comparison and outputting the
identified information therefrom, and means (Steps S10 and
S11) for performing control on the writing of the
identified information into a predetermined memory. These

15 means may be prepared as special configurations. However,
if the function of the MPU 1 is used, then all the
operations of these can be realized.

Fig. 5 schematically shows the structure of the MPU 1.
The MPU 1 will be described using Fig. 5. Reference

20 numerals 51, 53, 55, 57, 59 and 61 respectively indicate a
sequence .controller, an arithmetic unit, a timing
controller, a register unit, other device such as an
input/output buffer electrically connected to bus linés 7
to perform the transfer of data between the input/output

25 Dbuffer and the ROM 3 or the like, and an internal bus line.

The sequence controller 51 decodes read programs such
as an identification program, control programs, etc. so as
to generate signals for controlling the operation of other

configurations or components. The arithmetic unit 53



i f>the function of the MPU 1 is used, then all the operations of these can
~be realized. Fig. 5 schematically shows the structure of the MPU 1. The MPU
1 will be described using Fig. 5. Reference 20 nunerals 51, 53, 55, 57, 59
and 61 respectively indicate a sequence controller, an ari.thnetic unit, a
timng controller, a register unit, otheft3dévice such as an input/out put

buf fer electrically connected to bus lines 7 to performthe transfer of
dat a bet weenpthEormpudy Dilinmeiti @ Dpenaftfiensand vheiBOM dabea .t hEhéi kenirend an
internal bus line. The sequence controller 51 decodes read prograns such as
an identificaphbnopleyrsmrewives Pprdgcksigend. asd sbet bilgeneherelni gnal s
for controlling the operatlon of other configurations or conponents. The
arithmetic uAPtas3to congmol thiarims Py oxiidedmeei acopunhei BRS HRASHYEFHIR
data. The timng controller 55 receives a clock signal and the_ like therein
so as to conFPBPOF?*T‘ﬁ'-%g p?%%llﬁ%%lstt@raéﬂ%tf’g PRE PeBpBER!¥EY cBhponents. The

nit 57 uraI ters,for rlng ata or the
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are respectively controlled based on the result of decoding. For iInstance,
the two regi ghees pbriheed ogh Siidvdinit 57 are used as the neans for

In the MPU 1 constructed as described above, the

10 sequence controller 51 decodes the identification program.
The respective components are respectively controlled based
on the result of decoding. For instance, the two registers
of the register unit 57 are used as the means for
generating the data "1" and "0" at the terminals 21 and 23

15 and outputting them. The data "1" and "Q" are respectively
stored in the two registers. The stored data may be-
supplied to the bus line 7 corresponding to the terminal 21
or 23 from the input/output buffer 59. Further, the
arithmetic unit 53 1is used as the means for making a

20 comparison between the data inputted from the terminals 21
and 23. .In the present embodiment, the arithmetic unit 53
performs an add operation because the result of addition
becomes "2" or "0" when the data inputted from the
terminals 21 and 23 coincide with each other, for example.

25 The result of addition can be used as the result of
comparison. Using, for example, the registers of the
register unit 57 as the means for identifying the
specifications of the peripheral device according to the

result of comparison and outputting information about its



generating the data "1" and "0" at the ternmnals 21 and 23 15 and

.outputting them The data "1" and "0" are respectively stored in the two

regi sters. The stored data nmay be supplied to the bus line 7 corresponding

to the termnal 21 or 23 fromthe input/output buffer 59. Further, the

arithmetic unit 53 is used as the means*for maki ng a 20 conparison between

the data inputted fromthe termnals 21 and 23. In the present enbodi nent,

t he ari t hniglérx iiflidat33dnpehbaefisomnanddt g enadndnf due canrsterd He mgesiilet  of

addi ti on becones "2" or "0" when the data inputted fromthe termnals 21

and 23 coiinterds flidalt ieac indohmatibor sexaspte. b@5wAteceresiuitto &f additi on can

be used as the result of conparison. Using, for exanple, the registers of

t he regi stredatisrmgnegs meRerifeahbef SpTRERRE | $9RHEPT HRY spe@ytiRidt i ons of the

peri pheral device agccording to_the result of conparjison_and outputting
%E t‘ﬂgt&’@a

i nfoor mat i FIPHBRL Sighals acerrdingahei ERRaFPHRt the? o f 3 WP ns for
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Respective i i Ca ormati on may ored 1n ers of the

register upic %, o Which read LASELuctlons e GLYED ASEOISLDO AP the

control signa Wite instructions are nmade e RAM 5 1n response to
the out puttid RAGKAORLLRLEIE.INALitel IndPrbbt SokdSre ihads dEG@RSary to

control each target address in the RAM5 to wite the information thereat
SO that aRAM 5 in response to the output of each control signal. In
10 this case, it is necessary to control each target address
in the RAM 5 to write the infé?mation thereat so that a
predetermined address is given thereto in advance. It is
needless to say that each address éan be stored in its
corresponding register or the like.
15 As described above, the identification program can be
executed without the need for provision of a special 
- configuration for the identification program. The
operation of each portion in the MPU 1 is described by way
of example to the end and is not necessarily limited to
20 this. |
A semiconductor device equipped with a peripheral
device different in specifications from the above will next
be described as a second embodiment with reference to Fig.
6.
25 Referring to Fig. 6, the semiconductor device is
characterized in that a two-wire type non-volatile memory
20 is electrically connected to an I/0 port 9 as the
peripheral device. Namely, two terminals corresponding to

a serial clock terminal SCLX and a serial data terminal



predeterm ned address is given thereto in advance. It is needless to say
.that each address can be stored in its corresponding register or the |ike.
15 As descri bed above, the identification programcan be executed

wi t hout the need for provision of a speci configuration for the

i dentification program The operation of "gach portion in the MPU 1 is
descri bed by way of exanple to the end and is not necessarily limted to 20
this. A sem E@3d¥cespldyeficen ebine ppoet-welatid eperanuigr 210 deei ce different in
specifications fromthe above will_ next be described as a_second enbodi nent
W th ref eren&@spectiiyely. ebectrical lRgameaied doritgrmgnalise 2deaneodduct or
device is charac eriéed I n that two-wire type non-vaolatile menory 20 is
eIectricaIIy‘E%ﬁ%@bg 8 PBTENY 1/ P E s tHaIRALSHRSr dnSdédi 8 Nanel y,

t wo terninalskfoELes%ondg%i to a serial clock termnal SCLK and a seria
data terninal®* T t5SPEEBATA enpl oyed in the non-volatile nemory 20 are

respecti vgl y el ectyi q@ehééggggsgéggcégstlgé%réé]%é Ezi]ge.gfédg?i%.lmbet henl / O port

9. Therefore, termnals are short-circuit Al

i dentifying HLESSHLRA5E919N FEQo L | sfese i iked qusi f kgychart
shown in Fig. 7. Stgps SS?St%rouaﬁgg%geﬁe S|§?fgbgfo Ste%ge%f t hrough S5

shown in Fi g.th¥oubhl 535t 8PeSStmi{aF @Xafids dIhaHHRYRNISSS eRowaAndHCt or
device is indistinguishable fromone to which
Fig. 3. Till Step S35, for example, the present
semiconductor device is indistinguishable from one to which

10 the five-wire type non-volatile memory 10 is connected as
the peripheral device shown in Fig. 1. Thereafter, data
"1" or data "0" is inputted to the terminal 23 (Steps S36
and $38). Further, the data inputted from the terminal 23-
is compared with-data received at the terminal 24 and it is

15 determined whether they coincide with each other (Steps 8§37
and S839). It is thus possible to draw a distinction-
whether the non-volatile memory corresponding to the
peripheral device belongs to the five-wire or two-wire
type. Nanely, since the terminals 23 and 24 are short-

20 circuited in ﬁhe case of the two-wire type, the result of
coincidence is obtained even in Steps S37 and S9. Thus, a
process of Step S42 and a process of Step 5S40 are
respectively executed in the case of the two-wire type and
the five-wire type. Further, when the semiconductor device

25 1is not equipped with the_peripheral device, a process of
Step S41 is executed. In the processes of Steps 540
through S42, data each indicative of the result of
identification are respectively written into predetermined

addresses in a RAM 5. When the peripheral device is of the



10°the five-wire type non-volatile nenory 10 is connected as the peripheral
.device shown in Fig. 1. Thereafter, data "1" or data "0" is inputted to the
termnal 23 (Steps S36 and S38). Further, the data inputted fromthe
termnal 23- is conpared with data received at the termnal 24 and it is 15
det er ni ned whet her they coincide with €actf sther (Steps S37 and S39). It is
t hus possible to draw a distinction whether the non-volatile nenory
correspondi ng.t.o_the_per.i Il i t@%&ggs t five-wire two-wire
type. Nanel y%léfgntéqggtehgﬁgrﬁsﬁgg%%fg%d reatn%oéhe% H%: év?yrrrceuit%g in the
case of the Lo~ WohGthYBemehbBy &8 it Ofs GRINGLARACRJ S 1@ven in
Steps S37 and S9. Thus, a process of Step S42 and a process of Step S40 are
respectivel y ®@xecuted,i gathecaseamd ddres tVaD Wi, thedendnd dnhankiove-wire
type. Further, when the sem conductor device 25 is not equipped with the
peri pheral debede, carpespending Sidpesdds s ettt rdaporiddngr aceshes of
Steps S40 through S42, data each indicative of the result of identification
are respetti welsplisi pfehadent bf pratieemr m ned addresses in a RAM 5. Wen the
peripheral device is of the - 16 - five-wire type non-volatile nmenory
and the two-wire #yS@efdaly6PRELTBIABHOR RIS tPTEPHARA Wan d&F, aFor
exanpl e, datg "11", data "01" and data "00" may be wjtten jnto their
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process is composed of process steps similar to those

10 employed in the first embodiment, the identifying process
can be executed based on a configuration that the MPU 1
has.

The selection of control programs using the result of:
identification will now be described using a flowchar;

15 shown in Fig. 8.

This processing is carried out by the MPU 1 when, for
- example, the access to the peripheral device is required.
If it is judged or determined that the access to the
peripheral device-is required (Step S51), then

20 identification information is read from the RAM 5 (Step
S52). It is determined whether the identification
information is data "00" or data "0l" (Steps S53 and S54).
If the identification information is found to be the data
“"00", then a control program 3 stored between addresses

25 30000 and 3FFFF in a ROM 4 is read (Step S55). On the
other hand, if the identification information is found to
be the data "01", then a control program 2 stored between
addresses 2000 and 2FFFF in the ROM 4 is read (Step S56).

If the identification information is found not to belong to



i s” however
.of process

needl ess to say that since the identifying process is conposed

steps simlar to those 10 enployed in the first enbodi nent,

t he

i dentifying process can be executed based on a configuration that the MPU 1
has. The sel ection of control progranms using the result of identification

wi |l now be described using a fl owchart™ 5 shown in Fig. 8. This
Is carried out by the MPU 1 when, for exanple, the access to the

processi ng
peri pher al

d&otte dazar eqoiredd 10111 tlisen udgeshtoroldetrergraned tshatetihe

access to the peripheral device is required (Step S51), then 20

i dentificati dretiwefeor mdtirenses @@@0 f amin IFRFIRAM SHeSROM 954k, rierd s
whet her the identification information is data "00" or data "O0l1"
(Steps S53 and@temS57)f t Beupdehipe fMRAt} oten e iagiFsss toufdet o be the
then a_contral g an1 stored between addresses 25 30000 and

det er m ned

data "00",
3FFFF in a
|dent|f|c§

(Step S56).
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25

request to the peripheral device is being made, the MPU 1
obtains access to the ROM 4.
Incidentally, the programs used for the selection

processing may be stored in the ROM 4, for example.

Further, a special connecting means may be provided for the

select operation of the control programs using the result
of identification. However, if one having a comparison
function and a read function is used, then control |
processing can be executed in a manner similar to the

identification program. It is therefore needless to say

that the MPU 1 can execute its processing as an alternative

as described above.

According to the first and second embodiments, as has
been described above, control programs for a peripheral
device, which are expected to be installed on a ROM of a
semiconductor device in advance (inclusive of being not

installed thereon), are prepared. Further, a process for

identifying the specifications of the peripheral device and

a process for reading a predetermined control program from
the result of identification may be simply performed.

~Thus, even if the semiconductor device is equipped with

control programb5



devi ce. \Wien the peripheral device is not provided, e.g., when the ROM 4
.can be used as an alternative w thout providing the peripheral device even
t hough an access request to the peripheral device is being nade, the MPU 1
10 obtains access to the ROM 4. Incidentally, the prograns used for the
sel ection processing may be stored in hé8rOM 4, for exanple. Further, a
speci al connecting neans nay be provided for the select operation of the
control progsertphistdlg ddivd dess olft ahy ebpetflebtaticns| oht Hovwewssceddfargne
havi ng a conparison function and a read function is used, then control
processi ng chnm merfaxec ontriol aveEnbbe storége ¢6 thelr deontrdsmatding
program It is therefore needless to say that the MPU 1 can execute its
processi ng a®cRErel} teragmange 20hHs . dEber Fhuicandvyet ONCR/Y TN Fad Rehe fi r st
and second enbodi nments, as ,has been described above, contro] prograns for a
peripheral JRRAYRCShifdPTh i@ CELAELPEIIPOBRT I FRE PR PN HHEM of a
senicondg&tor devjce jn .ad anc$.g nclﬁsige of being not_ 25 ing&alhﬁg
thereon),> are pre %ﬁ%&fu%ﬂﬁiﬂuy €0 CFPGE eSS PFBEF FRENRT ByP RGP HES WrEin
speci ficatiops Il r.al vige d [ fo eadi ng a
pr edet er m ne ’%%%:%%ﬁiggﬁﬁggﬁf Fo%gth% ¥g§u|$ %?8§%§%%$f#%%tion may be
STMplY perf opdigeaKitiin PR Wbut REySBHT 6RAIUGRAYT deVi £2 dnaeqibdiad o th
- 18 - peripheral devices of any spécifications, it I's unnecessary to
perform cont ¢l r&%efe the iHcHeage 9h LBgkr correspondi ng control prograns.
Thus, the sem conductor device can be

Owing to the above-described effects, the conventional

10 problems can be resolved even in the case of mass
production.

Incidentally, the present invention is not necessarily
limited to the operations of the aforementioned embodiments
and the functions of the respective semi;onductor devices.

15 1In the first embodiment, for example, the identification
program is executed in accordance with Steps S1 throﬁgh Si1l
as shown in Fig. 3. However, if it is desired to recognize
only the presence or absence of provision of the peripheral
device, then Steps S6 thrdugh S9 may not be performed. If

20 a peripheral device connected to the connecting terminals
21 through 24 of the I/0 port 9 is adopted, then the
preparation of Steps S6 through S9 can be used for a
confirmation as to whether the peripheral device is being
properly connected to the I/0 port 9.

25 As has been described above, since the semiconductor
device selects the corresponding control program regardless
of the presence or absence of provision of the peripheral

device, the complexity of its manufacture can be avoided.



prevented fromincreasing in fabrication conplexity. 5 Particularly
. When control prograns are prepared within a nenory incorporated in an MU,
a photonmask for manufacturing the MPU may be one type. It is thus possibte
to reduce an increase in cost. OMng to the above-described effects, the
conventional 10 problems can be resol véd1@vén in the case of nass
production. Incidentally, the present invention is not necessarily limted
to the operationssehckhgraiorenkadéosed, edd licparies sarpechall ¢aetihons of
the respective sem conductor devices. 15 In the first enbodi ment, for
exanpl e, thecodé€ngutathdonofioprdy above-ceacutibed ppacaaidascethet h Steps Sl
through S11 as shown in Fig. 3. However, if it is desired to recognize only
t he presencesemigbsdnctonfdeviee stam ke nrevepsedpfieral idevegeinghen St eps
S6 through S9 may not be perfornmed. If 20 a peripheral device connected to
t he connecti #&%ferm nals 21 through 24 of the 1/O port 9 is adopted, then
the preparation of Steps S6.through S9 can be used faor a confirmaion as to
whet her the peri pBFEPegevPLBCE sThRi FP T VPRI, SfYeCEe e 6CtRe TPPO port
9. 25 As has bgen descri bed above sinc%&the s%nkﬁonductor degice
sel ects the EOFFESHOREHY %?ﬁﬁ??y'ﬁﬁ?ﬁﬁﬁﬂnﬁ%%$§ E5s °6t “CRePpFESRRTC br
absence of pPLAUALANANA LHEPEILAOELA SUGCHdNBHEOmR! BXliYeOf 5L 5o
manuf act ure can be "avor ded. - -~ Si'nce 1t TS unnecessary to prepare a
speci al CirCyilss3BAET gHr BEE08nE OFnd NeaAbaNa A4S U bed QRRkabhelstothe

device from becoming complex.

10 While the presenﬁ invention has been described with

reference to the illustrative embodiments, this description

is not intended to be construed in a limiting sense.

Various modifications of the illustrative embodiments, as .

well as other embodiments of the invention, will be

15 apparent to those skilled in the art on reference to this
description. It is therefore contemplated that the

appended claims will cover any such modifications or

embodiments as fall within the true scope of the invention.



semm conduct or device can be prevented fromincreasing in size. 5
.Further, since the sem conductor device selects the correspondi ng control
program regardl ess of the presence or absence and specifications of the
peri pheral device, it is possible to prevent the manufacture of the

sem conduct or device from becom ng conpl ey, 10 Wil e the present

i nvention has been described with reference to the illustrative

enbodi ments, this description is not intended to be construed in a limting
sense. Vari od¥odi¥ i S¢&HMSAs18F the illustrative enbodinents, as well as

ot her enbodi nents of the invention, will be 15 apparent to those skilled
inthe art on reference to this description. It is therefore contenplated

t hat the appended fﬂfﬂ'ﬁ%éﬂéd SFOV AL AR gﬂgr%gsggibﬁg%%f?éﬁﬁgfgnbodinents

as fall within the true scope of tThein is clainmed

is: 1. A et hggdbnfydalgnt iaf )éhﬂﬂcenae&'tebeagbiesyi% 1 & "PLRYESh i @or

sem conduct or devi'ce, said sem conductor device belng equipped with a

M croprocessadewivt d4iingd e&ﬁ'iﬁp_@&r WRBAr al mderbsLoapabt eafd kit said

el ectrically connected to the m croprocessor at at |least first and second
connecti ng t egerripieraindieieeutapgblpedbit beitgi 8leécopical lpnconridrdde

m cr oprocessor, conprising the followng steps: a first step for readi ng an
i dentificati ore priogmmrioprocgssof pingtsiedspefipderamddeecerdfroma first
menory;

connecting terminals and executing operations in
cooperation with the microprocessor, comprising the
following steps:

a first step for reading an identification progrém for
identifying said peripheral device from a first memory;

a second step for outputting a signal to said first
connecting terminal;

a third step for receiving a signal outbutted from
said second connecting terminal; '

a foufth step for comparing the signal outputted in
said second step and the signal received in said third
step; |

a fifth step for identifying said peripheral device in
response to the result of comparison obtained in said
foufth step;

a sixth step for storing the result of identification

therein; and

a seventh step for reading one of control programs,
to peripheral device, in said first memory according to

said storing result.

L



a second step for outputting a signal to said first connecting termnal; a
.third step for receiving a signal outputted fromsaid second connecti ng
terminal; a fourth step for conparing the signal outputted in said second
step and the signal received in said third step; a fifth step for
~identifying said peripheral device in response to the result of conparison
obtained in said fourth step; a sixth stiep- for storing the result of
identification therein; and a seventh step for reading one of control
prograns, to peripheral device, in said first nmenory according to said

storig fosu U o obbuonopc PSR ESERE 1 \h a Dp el 1 e

sem conduct or d nmeans tor outputting the signal to said

first conneghlndnbGEEbRAkey SEEONM IRA it GRAIN Nt Ruphtahgout put ted

fromsaid second connecting termnal, conparing neans for conparing the

signal - out puid &dohedM:5a5di&i £ 5ks MRdind I dd1& shtinAlL | eRtiondl mansai d
second neans and 1 dentifying neans for identifying said peripheral device

i N responsedo dheikesy! thef s cORPRrbseiuded i rbrt GEAT istgoreans. 3. A
met hod according to-claim2, wherein said first nmeans, said second neans,

sai d conpar togneeeilsy adekmsiaiad , i denpatyhgomezas St 6o nsdmpat Eng atle
m cr opr ocessor.
signal outputted from said first means and the signal
received by said second means and identifying means for
identifying said peripheral device in response to the

result of comparison by said comparing means.

3. A method according to claim 2, wherein said first
means, said second means, said comparing means and said

identifying means constitute said microprocessor.

4. A method according to claim 1, wherein said
microprocessor performs a process for identifying said
peripheral device in response to a request for the

identification of said peripheral device.

5. A method of identifying a peribheral device
empldyed in a sémiconductor device, said semiconductor
device being equipped with a microprocessor and having said
peripheral device capable of being electrically connected
to the microprocessor at at least first through fourth
connecting terminals, executing operations in cooperation
with the microprocessor and of being installed therein

according to its specifications, comprising the following

* c L M S *

steps:



4~ A method according to claim1, wherein said mcroprocessor perforns a
process for identifying said peripheral device in response to a request for

“the identification of said peripheral device. 5. A nethod of identifying a

peri pheral device enployed in a sem conductor device, said sem conductor

devi ce bei ng equi pped with a m croprocessor and having said peri pheral

devi ce capable of being electrically compected to the m croprocessor at at

| east first through fourth connecting term nals, executing operations in

cooperation with the m croprocessor__and, of .hei .1.0S tlrgpein
according to itsasiﬁ%?ff?%n?%ﬁﬁﬁnQuﬁﬁnﬁaggﬁégg ggﬁgﬂlg%khgg?tggs: - 22 -

a step for §§§$%£%ﬁ%'sdﬁﬁﬁ !Jéﬁ%ﬂ&%@%@% @ Eep1bdeat khykagasai d

peri pher al oyed in sal em conductor device in a first menory;

a step for QutpULLANG:SE M ed ArSal & ifiskShedBgyt hi rd connecting terninal s
respectively, a step for receiving signals outputted fromsaid second and

fourth connecting keepl B3k Sol EsPECIny & nad sSteep sfadid Edmsar iand thérdi gnal
outputted in said output step and the signal received in said receiving

step; a stepochaectiegt téymigelairkgmsdipherlal; device in response to the
result of conparison obtained in said conparing step; a step for storing

the result of idegtifdgatdOnrddedr SR NIGrBWLY:tpARded from said

second and fourth connecting terminals respectively;

a step for comparing the signal outputted in said
output step and the signal received in said receiving step;

a step for identifying said peripheral device in
response to the result of comparison obtained in said
comparing step;

a step for storing the result of identification in a

second memory ; and

a step for reading one of control programs, to
peripheral device, in said first memory according to said

storing result.

6. A method according to claim 5, wherein said
semiconductor device has first means for outputting the
signals to said first and third connecting terminals
respectively, second means for receiving the signals
outputted from said second and fourth connecting terminals
respectively, comparing means for comparing the signal
outputted from said first means and the signal received by
said second means, and identifying means for identifying
said peripheral device in response to the result of

I

comparison by said comparing means.



a step for reading one of control progranms, to peripheral device, in said
.first menory according to said storing result. 6. A nethod according to
claimb5, wherein said sem conductor device has first means for outputting
the signals to said first and third connecting term nals respectively,
second nmeans for receiving the signals outputted from said second and
fourth connecting termnals respecti-veBy.- conparing neans for conparing the
signal outputted fromsaid first means and the signal received by said
second neans, and identifying nmeans for identifying said peripheral device
in response to the result of conparison by said conparing neans. - 23 -
7. A nethod acgoraliméricd didddfing\iy @i1RikAkd GABRaLhngaf®ans perforns
conpari sons between the signals at said first and second connecti ng

t er m nal scafipabiigessaris e figiaiss campagidohbi bdtagdnf onet Sigeahecdd ng
termnals and said identifying neans identifies the type of peripheral

devi ce i nsadd| Birsth awl desmnd ordneictingeviecmifindm &ahé besueéen die
conparisons by said conparing neans. 8. A nethod according to claimsb5,

wher ei n saignad & rafprescies SoYigse @nst foux thr conpsctongi terminglagerdi d

peri pheral device according to-a request for the identification of said

peripheraFaH%v+@%ﬁtileng means 1dentifies the type of peripheral
device installed in said semiconductor device from the

results of comparisons by said comparing means.

8. A method according to claim S5, wherein said
microprocessor performs a process for identifying said
peripheral device according to a request for the

identification of said peripheral device.

L



