;e3ea V#a 4 L!"6#TVHH SYSTEM AND DATA PROCESSOR BACKGROUND
OF THE I NVENTION The pAmmMWﬂmmmmmm on relates to a technical field of a
data transfer system of bus 8ﬂ& gcting data processors and a data transfer
systemin the systemfornmed of a plurality of data processors and a
plurality of system buses. For exanple, the present invention relates to
the techni que which nay be applied effectively to the technique in which a

data processor pag® i PROQCEMMILGBE HUsTEM MEDr owiTt’s PROCES ©dRer data
processors and to the technique in which a data processor nakes access to

the external buses of the other data processors. Moreover esent
invention relates to the technique of boot control in which wmﬁ "mmm,‘”m

program of data processosat&GRUN bablpy sher edvmnthenenory.
conplication of system the nunber of data processors and conponeimbsos

nounted on the Bysteheised NCEAShRY.0Fale EX8BR| €0 4t dBENTRRY | & PhoAe
system a baseband data processor for controlling conmunication has

control | edrsef tavate (apphkeald ogyardkey rContd ok o@hm dbeihigkedagnd hardware
(conponents of RF circuit, LCD and nenory or the like). However, with

di versi figabicais 96 rlsUNCA H0BS A4 € al & MOWs digh i syktethaint he eba§9§@rédn
processor perforns all processes. In the PC systemof the prior art, this

probl em hag rleed osplavgdu-rlalllaxz b PA QViang ropes akbers EnenHepty raf1 ﬂaya
processor but in the battery-driven type nobile termnal in these years

cannot sigpl ¥ yidPERVS ULs §Or NENEe Wikl ghek Hd eguer@h becayes t hen

operation life of battery nust be expanded.
relates to the technique which may be applied
effectively to the technique in which a data processor
uses in common the built-in circuits of the other data
processors and to the technique in which a data
processor makes access to the external buses of the
other data processors. Moreover, the present
invention relates to the technique of boot control in
which operation program of data processor is initially
stored in the memory.

With complication of system, the number of data
processors and components mounted on the system is
increasing. For example, in the mobile phone system,
a baseband data processor for controlling communication
has controlled software (application and key control
or the like) and hardware (components of RF circuit,
LCD and memory or the 1like). However, with
diversification of functions, it is now difficult that

the baseband processor performs all processes. In the

PC system of the prior art, this problem has been solved
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It is also considered to use a nethod to vary the frequency wth the
processes executed by the data processor, but'realization of the practical
use is difficult because actual realization is very difficult in the
system Mboreover, the data processor which can realize high speed operation
tends to becone large in the chip area and it is also difficult to reduce a
current value during the standby state. In order to solve this problem

appl i cat ilopsiwmbirciv tAgnob ciea pi oeessehwe hb vt beE dattea py o6eesySrabuthe
prior art have been processed with the co-processor or with the other data
processorinAccos dbagltys r g-aGeE véni % yiosShblbe 1® epemai gaanlin t hredas a
processors suitable for particul ar processes when such particul ar processes
are requiyedrd heaaystens cap be {apred; eapidyr anfafidw@l WY tpoviei gaensunpt i on
of the systemas a whole can also be realized. Wien a plurality of data

processor s reudale @8 ydate: Preecssts ape o0 poacasispe o thet tieks afesgount ed
to one system a common bus is frequently used for connection of the data
processorise HowgygHeawhen a data processor which cannot use in conmon the
bus is -2 used and when full- performance cannot be exhi bited through
common use of bus because MesmEY RCCE8Stpenlsey mmce: hadi Rsukfd€yenhe it is
required to conduct the data transfer by conprising a certain interface to
one data precessetyand themrheonpeoidigs &bi @idteckacepyotthhe dusaof the

ot her processor. As this interface, there is a host port interface
suppor t edp rbare £xamm| & u by ridwel DR t(IVB33ECa4xe phaldt italacisal isdata
transfer is perfornmed between data processors by utilizing the RAMbuilt in
the data @t@Tessel tapdcthes ¢ et uddt ireyh f Unatdiosn Howeyer, d s@fftiven etmust be
executed to use the data transferred. Not only the system but also the
function ihsehk efydiatm.processor e g thih ghdl ¥ ts0phisd ¢ s8lad when @an
plurality of data processors are nounted to the system it is not required
for a plurahiltiyzef hdatha g5 ©cesSsPsr 4 Disuppastidshe cdud ¢ caked ssedre functi on
by efficiently using the functions nmounted to the data processors, such as
menory i nteef ade] pUSER ainbwvier sat derizal sbus)i £ £ rendrty tar d,e $eckala
interface for SDRAM (Synchronous DRAM or the |ike. Wien data processors
are connectied eam t hvarl u et dufraceg noh edepeadidigy oatkbhe: common bus, the data
transferred nust be processed with software under the condition that the
functi ons supporthedrby r espeotline tdat s pproiceesqr a parlei ased.okorwrekahpl e,
when a certain data processor desires to nmake access to a nenory by

utilizi ngcanmenorpei mrestacescod wddtthet hdatda tpa opessessoIF s of hdse been
required that the data to be accessed with the above interface is once
transf erreditcxr anot hea veaba pr qruessers,s ed pr bghamhef ctdrep obleers glaraor
processor is thereafter executed as the interruption process, thereby the
ot her datwaiphoddssorthe rexectud epsocte psogramiakes ccredy ,t @ anoenbLy, and
the other data processor issues, after such access, an interruption to one
dat a procésspesftdd lad datee tatrsérl vt bhendadat prprazessars givd ttalele

interface.
for particular processes when such particular processes

are required, the system can be formed easily and
finally power consumption of the system as a whole can
also be realized.

When a plurality of data processors such as data
processor and co-processor or the like are mounted to
one system, a common bus is frequently used for
connection of the data processors. However, when a

data processor which cannot use in common the bus 1is
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As anot her problemresulting fromconplicated system structure, reduction
of nmounting area may be listed. Particuldrly, at a nobile information
terminal, it is required to reduce the nunber of conmponents used in the
systemin order to reduce the nmounting area fromthe viewpoint of reduction
i n power consunption and cost. However, when the systemis inproved to have
mul tiple functions, the nunber of conponents also increases to realize such
functionsusBayticdl aHem whanm a peurfd tiidndfe dabanytOCBESQ:Sh AHE tepr i sed
as descri bed above, this problem becones nore serious. In the case where a
pluralitytafrdada pRGRSSOLS Ar € MU edecen dde mpsienyas dasssi bed in
regard to the technology of the prior art and such data processors cannot
be connecped fd thad cEOMN DS £ fiilc i SnkeqUit 8¢ k@ £OIPRiIdSE A’ drideetace for
mut ual Iy connecting the data processors. The host interface such as DSP of
TI -4  penkodns handshake: £ @y eabinpe i0al agt hapshera by vhileirzd Hget Be RAM
built in the data processor and the interruption function. In this nethod,
since it bger eG4 efdrbe axesut antde i dheebupid ©0 1 PrOGasSs PL adlcant § 06 every
data transfer, the performance nmay be deteriorated because the execution of
the program beicng opesatedei stihiergtiptedsFarti o arlys 1heeafrises a
problemwhen it is required to use only external interface supported by the
data processate iMI£QVes: pbed nuendera i dhgpprased) foveskiaonp haye
di scussed the technology to initially store an operation program of data
processor b0t RenBpOr yTME®2 ®¥aAR)Eo fi NI3 M Tf Gf ©GEISOHaWRete Als fer
electrically reprogramable flash nenory is forned on a chip to store the
oper at i onipr g@ramd 6fn cCPY e BRI cle td ot a ppeedd §6k sSUoh 4 a3h 2E®r yhies
generally witten, for exanple, using, in its fabrication stage, a wite
devi ce surhMaHUEPROMiW | £ RE. dHOVR VPR 0 SAIEB oW idred opalkati wheirs WidPbincat ed
and noreover takes a longer tine because such wite operation is
acconpani ednlayt foxeri fyopeacass a8bd tavd £ s Priveeske dhieeef e tBes wite
operation is also considered as a cause of rise of fabrication cost of data
processor t heBIECTa ANR SUMIBRY &F . THE | NVENTION It is therefore an object of
the present invention to realize that a data processor realizes a data
transfer interfree forl gat Aet sanstemn bntaddi $b00htko faindt i oreny yeilmt er f ace
in a data processing systemwhich is conplicated for nultiple functions.
Mor eover , offhel ot @sento ¢ @yertd oanr bas ianol kers obph ectt i®a ekidect iwkky use t he
internal function of the rel evant data processor or external circuits of
t he rel evaitumat Atpr ofedsdra forrane ¢ he oot herr dat @u precessot har sdevt em,
connected to such interface. Moreover, the present invention is intended to
finally real iize dow peweri cedstinpt iaorp 1 hraught vy nprfovienent p ob cyst ems
performance and realization of |ow cost.

to support the duplicated same function by efficiently

using the functions mounted to the data processors, such
as memory interface, USB (universal serial bus), memory
card, serial interface for SDRAM (Synchronous DRAM) or
the like. When data processors are connected with an
interface not depending on the common bus, the data
transferred must be processed with software under the
condition that the functions supported by respective
data processors are used. For example, when a certain
data processor desires to make access to a memory by

utilizing a memory interface of another data processor,
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The ot her object of the present invention is to provide a data processing
system and noreover a data processor which can easily realize the process
toinitially wite the programto be executed by the data processor to a
nonvol atil e menory. The abovenenti oned and ot her objects and novel features
of the present invention will becone apparent fromthe description of the
present specification and the acconpanyi ng drawi ngs. The typical inventions
di scl osediknhtal Hspecttigcatiea whlalt benbrdethy tdes idedebelaww{th
According to a first aspect of the present invention, an internal bus
access of tdat approseassoe rifs @ lioyerth ¢ @ ¢ he nether rdat 8 oph aeeIsOF Sda Agcor di ng
to this first aspect of the present invention, a data processor (100) is
provi ded pibltadsbrt,erd age opdas 6FLDh &0 canadbredeanesriode s b anot her -6
data processor (101) and this interface nmeans is provided with a function
to connecthkhe Hfberr dak8cpraL@saer wse aibuse Mpaherid® bR dasernal bus of
one data processor to support the function to operate in direct the

per i pher at hieunsis { arh 88D ¥ rn@pgpadp ke ddes b it £6 nak e bus avistult 1 e d @t gvant

ot her data processors froman external side via the interface neans.
Thereby, #hbh&<datac peeeessora infetapah)l erd tHél bzhrg tder pepirpharabor
functions of the other data processor wi thout interruption of prograns

bei ng exegylserk s Weptthe SidBtadaka ) aCESENE cFakest actesss dé @xaaple, to
the particular nenory using the nmenory interface of the second data
processorprbhe: § §63t fdat at PE0EAISOrt + neaabl €0 0b nrak Pga apeess 886 rt hen
usi ng the peripheral nenory and the other peripheral circuits via the

i nt erfacevimanshef itdee s€aenrd. data processor. In short, one data processor
can use in comon the peripheral resources of the other data processors .

I n other words,AtharddtBEt rdat Boprnesesses uda vge fidbdi Eeeip I heaatdwer
interface function conprised in the second data process . Thereby, high

per f or mansg saferh he txysd eoregn beduea i @2edo fTheo bAve 4 oa raccondiyngpd 0 above
aspect will be described in further detail. The data processing system
accordi ngltie tdwe. fi riPsdir aspediafr hel,udes &hedd 1 s¢ datdo pmadcessor ( 100 ) and
the second data processor ( 101 ) . The second data processor conprises the
i nterfaceteeanisnél119)i whieh mmkes rtehie for stedlata prrocessab ebt aifn t he

right to use the internal bus of the second data processor. The interface
means mekesndwenénitst Wadd pAnrocelssorns ymvéemng iobtarded tthe reghicaisehehe
internal bus to access to an input/output circuit connected to the internal
bus. mounting area from the viewpoint of reduction in power

consumption and cost. However, when the system is
improved to have multiple functions, the number of
components also increases to realize such functions.
Particularly, when a plurality of data processors are
comprised as described above, this problem becomes more
serious.

In the case where a plurality of data processors
are mounted on the system as described in regard to the
technology of the prior art and such data processors
cannot be connected with a common bus, it is required
to comprise an interface for mutually connecting the

data processors. The host interface such as DSP of TI
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The input/output circuit is formed of single circuit or of a plurality of
circuits selected, for exanple, froma SPRAMinterface circuit connected to
SDRAM LCD interface circuit connected to a liquid crystal display device,
menory card interface circuit connected to a nenory card, serial interface
circuit, nonvolatile nenory, electrically reprogrammabl e nonvolatile nenory
and general purpose input/output port circuit. The interface neans nmay
i ncl ude ap buffioarm RANa(n IO ak enhi hrexcl Lskvelat s espandstee nepl i ze
operation to the access fromthe second data processor and the access from
the firstudatld 21 06e8$@ .RAMX] bAdAA di Agthe &l 5esopd casPesh roka rider peesent
i nvention, the other data processor is allowed to make access to the
i nherent extennalpbusroffonetdata. praeessan svire the d el evarte one dat a
processor. The present invention according to this second aspect is
provi ded weth iaxrs@ans (ddtushi cihenabliesr Foberifacepreiddd 8 phe Fegand data
processor, between the first data processor (100) and the external device
(104) of fbe rateyantdses0ne 08¢ 8eRr,0CES80h aWf b emishif-e Omay S€€0Nd
processor (10l) is in the waiting condition (power supply is off or standby
state) . decendidghyed beddtist datacperRaessen 68 €apableqgafaw ey I0Ll i ng
the device connected to the second data processor w thout use of an
external epeeuiteduf sngnthe maptiotp. copdirtt Dauak tihe, rehevantr iseeend dat a
processor. In short, even when the second data processor is in the waiting
condi tionprbhd dmr ahedat at priccessqu iirse gapablies of ocaang r oklktisywn 4 he ext er nal
circuit connected to the rel evant second data processor by bypassing the
internal theeuifiscef ssgepodtdal abpr atessan .t alher ebysdbe . nunber of
conponents form ng the data processing system can be reduced and reduction
in cost can al Mobeowat|zetde Therényentd ot baisedp oe stdret abave rmspeat wi | |
be described in further detail. The data processing system according to the
second aspece idicsudes d dethig st edata poggessori ai@d)al ayf igsérbusa 103)
connected to the first data processor, the second data processor ( 101 )
connect edope rtdtei f hr ptr dusa;and fa dsecontdrbuse {s 405t @omreacd eg .t o roe second
data processor. The second data processor includes a first external
interfaceegbmpui¢, (119)a whiichr d sroarecd ed wihee t 8e afni rst ebits i ma dhe t er m nal
and to the internal bus in the other termnal, a second external interface
(113) whi chpiro coanecttede tiol & he senandy bus fiarmad ¢ erariaial p and sttoo t he
internal bus in the other termnal, and a switch circuit -9

the operation program of CPU, an initial program for

such flash memory is generally written, for example,
using, in its fabrication stage, a write device such
as EPROM writer. However, such write operation is
complicated and moreover takes a longer time because
such write operation is accompanied by a verify process
and a rewrite process. Therefore this write operation
is also considered as a cause of rise of fabrication
cost of data processor.
OBJECT AND SUMMARY OF THE INVENTION

It is therefore an object of the present invention

to realize that a data processor realizes a data

transfer interface for data transfer in addition to a
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( 114 ) for connecting one termnal of the first interface circuit to the
second bus in place of one terminal of the second external interface
circuit while the second data processor is in the waiting condition. In the
wai ting condition of the second data processor, supply of clock signal, for
exanple, to a clock synchronization circuit included in the second data
processor is suspended. Moreover, a power supply control circuit (116b) is
al so inclndeddy theeseond data RIPCLSEebdds SERar alyes t bR aperahi o8 power
supply of the switch circuit fromthe operation power supply of the other
circuits apeptlo ssseendr supplyl ©f ptike PReEatONs PoWao BUBRle fOotaepart or
the entire part of the above-described and the other circuits in response
to the waptiergcond&éam iafn thes $8CO0H cdabd j OEESS Y £ £ dBeriehyl ytihgeponer
consunption nmay be reduced in the waiting condition of the second data
processorth&hd rses ond lext eneal: d Mt eFf acee ChecWdahochudes prokd2 saterface
circuit which can be connected, for exanple, to a liquid crystal display
control | esr datthina Tasierctifie Sec0nHebys liess £08neLt 8 Vbl dh@r |1 Hotind
crystal display controller. Accordingly, the first data processor is
capabl e ot heoritioéki Ag tdeplkiopt sls 6ry il ddivsRiayc6antagdt ar t\W aiiba sw tch
circuit. [3] According to a third aspect, operation control for initially
witing apnepar@iten pnogramddr perexecpted ot hiavdataipnhocessor after the
reset operation is -10 cancelled to an on-chip nonvolatile nmenory and
nonvol atijgteemsy e thenkacal bus Invyebe oneabbed Vdankhieng €f ewant data
processor. The data processing system of the present invention according to
this thirdhaspegh bmgdwstesmidie: f bESts yat amprocessemgnd80andand the second
data processor (101). The second data processor includes a nonvolatile
menory ( #0834 1)ixteln socontowoldedtt.o wite the data with the first data
processor in a first operation node after the reset operation is cancelled,
a CPU (109) whitheconsiéder stjhecnonvoltaié | preeymiiy asvidet dbjrects of o
instruction fetch after the wite operation in the first operation node,
and an el pebriichd | ¥ BeptrHop awedd €1 ANy at ke aedDny ((dd2e rwii cdat &
considered as the object of instruction fetch by the CPU in the second
oper at i onp pode: 9§ ber whiechesein opearsatl pnries Icaneellhed. pThe 4 $ st odat a
processor designates the first operation node to the second data processor
and then sharnessllig whe tonvibkapirloey memot ¢, ba widcuteont byl tpreogiatef or the
nonvol atile nmenory and allows the CPU to fetch the instruction.
Accor di ngbhyoddmssecdand dahamprotessidre i secapapl e of executing the wite
control programwitten to the nonvolatile nenory and then initially
witing the opefhei @b pvegream Ddnele dndstotda¢ a plgioesser armdt hevant chi p
nonvol atil e nenory dependi ng on such execution. It is enough for execution
of this operatioasprbgthm phrats¢he Sevemdt i dh widpekst¢omenpg@asent
designated after the reset operation is cancelled.

from the description of the present specification and

the accompanying drawings.

The typical inventions disclosed in this
specification will be briefly described below.
[1] According to a first aspect of the present
invention, an internal bus access of data processor is
allowed to the other data prccessors.

According to this first aspect of the present
invention, a data processor (100) is provided with an

interface means (119) to enable connectionwith another
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The electrically reprogrammbl e nonvol atile nmenory is never limted to the
on-chip nenory of the first data processor. This nenory may be an

el ectrically reprogrammabl e nonvol atile nmenory (501) connected to the |ocal
bus of the first data processor. According to the invention of the third
aspect, operation control to initially wite the operation programto be
executed by the data processor after the reset operation is cancelled to

the on-ch&ap@ogﬂ/@b@biésaoﬂerrqm Ang niche: RERVAl 2t & k¢ PDRY 200 the | ocal bus
can be realized via the relevant data processor. In short, it is no |onger

required pooexagelfie wtihen PROGRSSct QoM it 8 the ds edr aMd ookhe Ondghiap program
menory or the like in the fabrication process of data processor. [4]

Accor di ngpte & § 9kt B AsPept Ofmd He ehr esent hienvient Eema BtHEBL i dfepaid to
the data processor to be applied to the data processing system based on the
first to §hicd Repeelss seseni ket gbeve. t e data PFf oeess dpeludes the CPU
(109), the internal bus connected to the CPU, a peripheral circuit (116)
connect edgt @ dde tRkerg@t iBus r 4 he fhid st i et efdmb rl_ynir@éﬁﬁ@@ Ct 6Cuirte (119)
connected to a first external terminal in one ternmnal thereof and to the
internal DH$ drhé hepetdesitar el reard,dhe seqnnd axtel ndkokrtaydase
circuit (113) connected to a second external -12 termnal in one term nal

t hereof apdohPahhexiiratdals Pys + Natihee atdiee rirerdd Rl a h Ber eofhe FB@ f i 1 st
external interface circuit obtains the right to use the internal bus in

response tpeai£XheIMcAEERSS {equesiaBnd enablies 1aceesy tthéhe peripheral
circuit connected to the internal bus. Accordingly, a data processor is

capabl e ofpemakimgrihe OfRek idAta PFOCESS0LT HISE HRe HNpebide Pesirpher al
circuits connected to the internal bus. Mreover, the switch circuit ( |14

) for conpeetid\grtiher birrSip €Xber 8al preigidak 1 81 hieexeeOnNde 8%t ermiakn
termnal in place of the second external interface circuit during the

wai ting cend fiiansofddbe ERUY day salisendiee sngbudeads , Therothempgeéa to
processors are allowed via the relevant one data processor to nake access

to the inbaeeph raxti €unalr blesn®Ff yone ital & iy acassory. 1 hek exaspl € when an
LCD controller is connected to the | ocal bus of a data processor, the other
data process@n@&adanenlpzectdesbirne wheplkay contieala fpnektieds dor itshe LCD
via the LCD control on the local bus via the system bus when the rel evant
data proceaparbis o0 & iwe td Agecendirid adheAcaeiding e poeitdhiadadspect
of the present invention that a boot program of data processor is initially
witten, medaty ppacessioe buwHdéer piencd pes ad nohvalwat t ke viierot ewhi ch i s
externally witten via the first external interface circuit in the first
-13 interface means of the second data processor. In short,

one data processor can use in common the peripheral

resources of the other data processors. Inother words,

the first data processor can use in direct the other

interface function comprisedin the second data process.

Thereby, high performance of the system can be realized.

The invention according to above aspect will be

described in further detail. The data processing

system according to the first aspect includes the first

data processor (100) and the second data processor (101).

The second data processor comprises the interface means

(119) which makes the first data processor obtain the
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operation node after the reset operation is cancelled and a program nmenory
such as an electrically reprogranmabl e nonvol atile nmenory. The CPU can
fetch an instruction fromthe nonvolatile nmenory after the wite operation
in the first operation node and then execute such instruction and noreover
the CPU can fetch the instruction fromthe programnenory in the second
operation node after the reset operation is cancelled and then execute this
i nstructi®hghthe: hogkpriogeammfe dakd pyosessortgan econdt icddy witten to
t he nonvol atile program nmenory by witing a wite control programfor the
progr am reppEY d4o Fhe maiwol attid :of semdmye 4 Ast ke 156€5000 OPEf akicor amge and
then executing the witten wite control programin the second operation
mode. A dat acRIOLES S B wiahg be baanf hedr ath avi kh g3ithgh 8eChtiHe byntemriay, to
one sem conductor substrate, the CPU, internal bus, first external
interfacegkr ew tacsesend deriapuitt@it pee &1 eouti,t YbhEBcEHILUE S,
nonvol atil e nmenory and program nenory. Moreover, it is also possible to
forma nmuft k- G fBAUl &y .form ng, on the first sem conductor substrate,
the CPU, internal bus, first external interface circuit, second external
interface circuthe SWgeh/ergiht and agnvoliadi kermimrys formyne the
program nenory (501) on the second sem conductor substrate, and nounting
both firstiaancisecend sk cgndues 08 tsubstr atiessui s examgke.e®n @oh gh -14
density nounting substrate to forma seal ed package. [5] According to a
fifth aspeghm@fl d hefpioasent sSoRvANt i A e rof daka cArOEess0cdOnbetapplied to
the data processing system based on the first aspect is investigated from
t he otherspspect . LApdata: PrEcassot iival Ldescniéesle d ef 81 pall tounected to a
first bus, a second term nal connected to a second bus, a first internal
circuit angdyatsecandsntef N veiceCUinie MBirgh cad seheelr ety takewitirst
condition or a second condition, a first signal route connected to the
second tesghpdlcfsambhe higwdryecang yeaitde fntstriatersakrciiepit and
second internal circuit and a second signal route connected to the second
term nal deamdinet fikstmégbmynal e Vea thecaeqondr eptrey abmaiatcliét . The
second internal circuit selects a desired signal route fromthe first
signal roubaverl secord rségbaly ronte gdapendilng whpble: congiutt osw dputthe first
internal circuit. The first condition is, for exanple, the operating
conditi ompbotbe xeadtted by the first internal circuit, while the second
condition is, for exanple, the waiting condition in which execution of
i nstructions isIrsaspendadt adbemsacandantiercbhdel acliuff fsat &AM (&7 §i r st
route in the operating condition and al so selects the second route in the
wai ti ng cohdicth exc Msdonwely aepowsrdsuppl yeadntzologe rawiion st al sloe
provided to control supply of a first power source to -15 the first
internal zcrewd Andmsuppdysefcandedanch poner esore ce atnad t heesecarss snt er nal
circuit . In this case, the power supply control circuit stops, when the
second sifnam rouee fiixr sel datted poo ddwessecond internal circuit, supply of
the first power source to the entire part or a part of the first internal
circuit. [BAlshoktcondihe wal ta ngeconudt eepesupplly theupelesgnoperati on
power source to the circuit which is not requested to operate is stopped.
invention, the other data processor is allowed to make

access to the inherent external bus of one data
processor via the relevant one data processor.

The present invention according to this second
aspect is provided with a means (114) which enables
interface, within the second data processor, between
the first data processor (100) and the external device

(104) of the relevant second data processor while the
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The first internal circuit, second internal circuit and power supply
control circuit nmay be formed on one seni‘conductor substrate. Mreover, it
is also possible that the first internal circuit and power supply control
circuit are formed on the first substrate, the second internal circuit is
formed on the second sem conductor substrate, and the first and second

sem conduct or substrates are sealed in one package. Thereby, a data
processorseanrhe peomdsasra Mubtichip fadulree ofatife dgkeondienibhe first
internal circuit 1ncludes a clock control circuit (116a) to supply a clock
signal forpswichrongys yopes ad F enokosthen d byt tiad ey nal AdE6digtind1yi s
recomrended that the clock control circuit stops supply of the clock signal

to the fitsk iFRtresadaeir puidcaben it he seowad 19 gralc gyt e 1i1si sgl €sked by
the second internal circuit. In the waiting condition, it is nore desirable

to stop theviupplyophed sl soghdle tHetBad HutaChiroWds ¥birCh iitsh ®at
required to operate in order to prevent usel ess power consunption. As the

desi r abl eypeobitl gn &he POVl SURRIWA €Nt F Oh o€t h@Uinta f01 n§oBbHel il 4 Ngnsuppl y
of the first power source to the first internal circuit and supply of the

second poyer tBeUKEa 4 Pahite seecomnd dater palo €& seuirt. st 0pSshhe SHRPY ¥ nof
power source to the entire part or a part of the first internal circuit

when suppy)ieof the @lackngi gadat @ridieefkiost isotemnalnégi keUitihg St opped.
The first internal circuit, second internal circuit, clock control circuit

and the pgwerdistipphy Gomér @li €4 £ Cliatt 4Ty rbe  H58Rd 10 @B 23 corduct or
substrate. Moyreover, the first internal circuit, clock control circuit and

power suppgbwteant Leh £it B tesaf €rharimed; er dihe Eohste seBdcasiugher
substrate, the second internal circuit is formed on the second

sem condugkare wabst sdEeonandidhe birsd e selircapgduelyyya sebsly atgeand t he
second sem conductor substrate nmay be sealed in one package to forma

mul ti - chi pnredid £1 ok itrias dakacpr eeesswd. dhéla AacotdsRP 10 aTsioddbaspect of
the present invention, the information processing system based on the first

aspect wi thebevgihseussel &baman dhtiserfantmaspecthe Adaltd of PBlcieds Pphgcessi ng
system conprises a first bus, a second bus and a data processor connected
to the figglstdus and the secitkdusndlThesdata OCeBSWosd7can also

be realized.

The invention based on the above aspect will be
described in further detail. The data processing
systemaccording to the second aspect includes the first
data processor (100), a first bus (103) connected to
the first data processor, the second data processor
(101) connected to the first bus and a second bus (105)
connected to the second data processor. The second
data processor includes a first external interface
circuit (119) which is connected to the first bus in
one terminal and to the internal bus in the other
terminal, a second external interface (113) which is

connected to the second bus in one terminal and to the

internal bus in the other terminal, and a switch circuit
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has a first operation profile and a second operation profile. In the first
operation profile, the data processor processes the information supplied
fromthe first bus to supply the predeterm ned information to the second
bus. In the second operation profile, the data processor supplies in direct
the information supplied fromthe first bus to the second bus. Moreover,
according to the other aspect of the present invention, a nobile phone

syst em coqnprni4ses ofr estni@cthinigdosenteangicborofntlegrid edtci newinSaca first
bus for connecting the first sem conductor integrated circuit and the
second sefie@dEet b ke ated CidEsli L napd Acsee@nd duist Eomicannesti ng the
second sem conductor integrated circuit and the third sem conduct or

i ntegr at egdhei eWdnd Tdetsecl SekeaHlbst OF ricit 2gnah €d eCitheliste ¢ ieHUdes a
first operation profile and a second operation profile. In the first

oper at i ongpref ip o clehes secard senmceendugt on f dit eghat e€i einr.cuit perfornms the
predeterm ned process based on the information supplied fromthe first

sem conduct or i nheanad edaGitricuyt cand stppli esft ke d esdbbnaf @aeeess to the
third sem conductor integrated circuit. In the second operation profile,
the secondrseyd £988yCtDippNted At edod i Cali hnsuppl Fes idkgnpeet, the a
information supplied fromthe first sem conductor integrated circuit to the
third sentgenducs ohcnt®gi ataedi €hr editcuit8ind nutibel nobi t Rephaneofyst em
descri bed above, the first sem conductor integrated circuit may supply a
control sigral pMd chseait 1@ s UdgeseeaNd SERIONEYEL, 06 pBWRYS algslp Tiyr cui t
to be shifted to any one of the first and second operation profiles. Such
control sktgmalrémyche diven(as 6o roisaad.sd niibe uwndd | enpbore ssystam the
first sem conductor integrated circuit is provided, for exanple, for
process Of abasehende Wi T et bheetdd i gt serheondhist ar i gt ego atead saippelivt i S
provi ded for display control. The predeterm ned processes are perforned,
for exanpbe, thy &fikeastciheuvitdeOr ShoBales opArattdragep daeirce umpy 1ige
connected to the second bus. For exanple, the storage device may store the
processi ng fpriage aBitwd €hcspenif t es arhe procassesnidd beperecus edtive t he
second sem conductor integrated circuit. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 isopddockod agredri sLipptratt oga apaexany e loé ¢he idat g pracedsi ng
system of the present invention. Fig. 2 is a block diagramillustrating in
detail a bypasddegdedaribedseacohd ldatat peacedsoru bt sFiig. resgogse3 is a
bl ock diagramillustrating an exanple in the case where a data processor is
formed of te mufd iwacht pneppdwlredition of the second data processor.

Thereby, the power consumption may be reduced in the
waiting condition of the second data processor.

The second external interface circuit includes an
I.CD interface circuit which can be connected, for
example, to a liguid crystal display controller. In
this case, the seccnd bus is connected with the liquid
crystal display controller. Accordingly, the first
data processor 1s capable of controlling the liguid
crystal display controller via the switch circuit.
[3] According to a third aspect, operation control for
initially writing an operation program to be executed

with a data processor after the reset operation 1is

-10-



Fig. 4 is a block diagramillustrating a practical -19 exanple of a first
external interface circuit provided in thHe second data processor of Fig. 2.
Fig. 5 is a block diagram of another practical exanple of the first
external interface circuit provided in the second data processor. Fig. 6 is
a diagramfor describing the initial wite operation of a boot program of
the data processor in the data processing systemof the present invention.
Fig. 7 iscanlden Dgachas genoforbooh igpei@hiven 4 i L be nahargr eoegsi ng system
of Fig. 6. Fig. 8 is another timng chart of boot operation in the data
processi ngosysd Batafl FinBméry on the local bus may be realized via

the relevant data processor.

The data processing system of the present

invention according to this third aspect includes the

first data processor (100) and the second data processor

(101) . The second data processor includes a

nonvolatile memory (107) which is controlled to write

the data with the first data processor in a first

operation mode after the reset operation is cancelled,

a CPU (109) which considers the nonvolatile memory as

the object of instruction fetch after the write

operation in the first operation mode, and an

electrically reprogrammable nonvolatile memory (502)

which is considered as the object of instruction fetch

by the CPU in the second coperation mode after the reset

operation is cancelled. The first data processor

designates the first operation mode to the second data

processor and then stores, to the nonvolatile memory,

a write control program for the nonvolatile memory and

allows the CPU to fetch the instruction. Accordingly,

the second data processor is capable of executing the

write control programwritten to the nonvolatile memory

and then initially writing the operation program of the

first data processor to the on-chip nonvolatile memory

depending on such execution. It is enough for

execution of this operation program that the second
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Fig. 9 is a timng chart for updating a boot program or addi ng/updating
applications executed by the second data ‘processor in the condition that
the boot programis stored in the programnmenory. Fig. 10 is a
cross-sectional view of a nmulti-chip nodule which forns the data processor
of Fig. 3. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 illustrates an
exanpl e of the data processing systemof the present invention. This system

i's conposefelfatdi bhrfibddatia HIOsegnar dd0 coareeted s arfbpstr fxi e@hnal bus
103 and a second data processor 101 connected to a second external bus 105.

The firstiexteimatihesy 103 is connected with a plurality of external
devi ces 102 such as RAM ROM and flash nenory (FLASH) . The second external

bus 105 is cpnn_@ﬁteetélv@&hri?&al19xt@(%abg%%xﬁs§ﬂe04n§ﬁ%1a§tBi\M ROM
FLASH, and liquid crystal display (LCD) controller. The second data

processormd@brdy connecied tanihechi iy extechalchip HBnykg afifek
external interface circuit 119 as a device on the first external bus 103.

The secondidata @&ecessO6ctlldncl U_dﬁﬁiémmie@rtc;ﬁfﬂaham gbespeed bus 108 and
an internal | ow speed bus 115. The internal high-speed bus 108 is connected

with a CPY13Q%r acgadhe MeARIY ddfnad I ghbalv Sl gall Prpehssiyng P ogessor (
DSP) 111, a bridge circuit 112 as a bus bridge circuit between the internal

hi gh- speedobus d08dapd tRlkenrdal avaspeedt Rusriest & d t bSp rexdes vak .
interface circuit 119, a second external interface circuit 113 and a RAM

107. The inter nakcloawt SRged Pushd 1P nive €ONBRCIEH Whkh tah SeRi alsddd el f ace
circuit ( SCl ) , a USB (Universal Serial Bus) , a tiner, a nenory card

i nterfaceoplertt { o bMddm £ ra 19eN6T 3l iPUT ROSE 1 MPUEEOW PHL P ta{EGR) such as
| O port, a clock pulse generator (CPG and a peripheral circuit 116 such as

flash memprygddmFt 8. bé, ekhke- €t 66kpRUlI: generabehb (PSH A o i yenc hhe

reference nuneral 116a and the general purpose Input/ output port (I1OP) is

gi ven thereefeas encer AuaRak sld@hcelled to the on-chip nonvolatile
memory and the nonvolatile memory on the local bus can
be realized via the relevant data processor. In short,
it is no longer required to execute the process to write
the program to the on-chip program memory or the like
in the fabrication process of data processor.
[41] According to a fourth aspect of the present
invention, attention is paid to the data processor to
be applied to the data processing system based on the
first to third aspects described above.

A data processor includes the CPU (109), the

internal bus connected to the CPU, a peripheral circuit
(116) connected to the internal bus, the first external
interface circuit (119) connected to a first external
terminal in one terminal thereof and to the internal

bus in the other terminal, and the second external

interface circuit (113) connected to a second external
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The data processing systemis configured, although not particularly
restricted, as a nobile phone system In this case, the first data
processor 100 perforns the baseband process. The second data processor 101
controls video display for the external -21 device 104 such as liquid
crystal display controller and perfornms signal processes such as
conpressi on and expansion of signal. Controls such as display of tinme via
the |iquiteemyisial dinsplry €cenrtniDhher tarer perff arm@dt caldhoughtrotnal
particularly restricted, by the first data processor 100 via the second
data proceasoinl@he Bend irrse rexired Dat hemteey f ace T¢I g qui £ s 118 xRkesa i he
first data processor 100 obtain the right for use of the internal bus of

t he secondndatmef peecessayuit avbexsany ehd el hhoht speed bHe 108 eandaal so
makes the first data processor 100 having obtained the right for use of the
internal bus 108 aeegssnie tthe idnpelxtutpull ¢ elists coagaetLad sadt he
internal bus 108. The input/output circuit neans a resister or the |ike of
DSP Z11. énagtios s, atbe g4 risé takapyorcersera 1001 ksudld ayednke wperabe as a
bus master of the internal high-speed bus |08. Such operation as the bus
mast er istaentiwtéeddly bhe . nteesalr bisqgegnt rol duid 406 s eevars the
first external interface circuit 119 controls operation of the RAM as a
comon megwapy X e aoFomR i byl fieh e oo tHher CBE t109% and: 44 § 5t sdat & processor
100. Nanely, this first external interface circuit 119 operates the RAM 107
excl usi veby -iah 1 esperieH®rthe cadcces s tiequast e ta ddec RAM 807 nftreomm & e CPU
and to the access request to the RAM 107 fromthe first data processor 100.
Wth the vasnmon buffer function to this RAM 107, the data transfer can be
reali zed between the -22 first data processor 100 and the second data
processor 101. Worethisrdat et sandfedt ,c i heuhandshake tontd ohnefar i eganpl e,
may be enpl oyed using an interruption signal 117. In nore practical, when
data is stared ipsthe:RAAHIA7 fromtihea i tst tdlaka sproosedserx t1®0n atlhe
interruption signal 117 of the CPU 109 is given and the CPU 109 fetches the
data of RAMriOmadt Hri hel brteers fiptihen Ppeooess ¢rspanth hgitnha suchce
interruption. In the inverse occasion, the external interface circuit 119

i ssues ancimtearitiptuohnreqhest aticc 1he donsti tdada ¢pf adesSoOPU Wy aheosecond
external interface circuit 113 has the interface specification to realize
the i nterbacentdrudde.extBreaal tdevi des acpmnent edotre the adtleswmabl bia 105.

the relevant one data processor to make access to the
inherent external bus of one data processor. For
example, when an LCD controller is connected to the
local bus of a data processor, the other data processor
can realize the time display control function for the
LCD via the LCD control on the local bus via the system
bus when the relevant data processor is in the waiting
condition.

According to the third aspect of the present
invention that a boot program of data processor is
initially written, a data processor further includes
a nonvolatile memory which is externally written via

the first external interface circult in the first
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For exanple, when it is assunmed that the FLASH and liquid crystal display
(LCD) controller are connected as the external devices 104, the second
external interface circuit 113 has the interface function as the flash
menory interface circuit and LCD interface circuit. In the structure of
Fig. 1, aregion 118 is provided with a switch circuit 114 for connecting
the external bus 103 in the first external interface circuit to the
external bpe D5i onnrdd e ea 6t etihe IcONneskith P wadatcd dhei extamnmad 1 bug 105 in
the second external interface circuit 113 while the second data processor
101 is inahke avaptiorg £ANAIHi ONy Name yast heh selledt €1 eauilty 114 sel ects the
connection profile to connect the first -23 external bus 103 to the
second extehad g bHanIS) ENnphacel ot itihe nsacore .extereat pinteerd aget ehr cui t
113 whil e the second data processor 10l is in the waiting condition.

Accor di nghy, itrhet fuursii slat & qymPCcess0m ciPoil s tCiapabhe ntd r frakifng: ACERSS t0 a
devi ce on the second external bus 105 via a switching control unit 114. For
exanmpl e, Whea dd repedaivi processorel1dq 1t St capaid £r obrcand s el aimy thenl i quid
crystal display controller as the external device 104 on the external bus
105 via tbaesyw t 6hs gEhcints tldde thieyre afdien st € eWiclr it d lepw egi e d48nof Fi g.
1 operates when the second data processor 101 is in the waiting condition.
I n the wathiend reondinidtono of firken seicond rdafa praeessoy 101t hsup yoal the
clock signal to the CPU 109, DSP |11, serial interface circuit and cl ock
synchroni aatd it ebhciddsughtas timer r eBeltidesle kA thihen r ekevamic setead data
processor 101 is stopped. For exanple, when the CPU 109 sets a waiting
condi ti onagnrald iee hi b decatrwaitti Ng canrdifhonilagi St ehofbbbe @lraskrpul se
generator 116a, this clock pul se generator 116a stops the output operation
of the cl ok &d gaalp (d&e ek dhecascidd al hag iopel gt iwoni t @est opot BB esuppl y of
clock signal. In Fig. 1, the reference nuneral 120 designhates a power
supply ci hewitolanitlhe secgrdindat@mprgcessorr 184ind he wpertat icam powver
source vddl of the switch circuit |14 and the operation power source vdd2
of the -28rogtderf ek richue tisr 68k e miesd By etb furoamneaciho daherl e M¥mexgnpl e,
an external power supply term nal and a power supply wiring of the

oper at i onipoweEte Sekraxen dddlp eangdt am rext etrala poweh essuppky der hhgalt redd a
power supply wiring of the operation power source vdd2 may be isol ated
physi cal | yr iThee poweri tsaippby taidtup tod2Gims uppl t Be ishkes @pdr abiears poOver
sources vddl and vdd2 to the correspondi ng power supply termnals. The
general pmopoese i nput/output port 116b is used as a power supply control
circuit for the power supply circuit 120. The general purpose input/output
port 116b stops Bupltya op rolres Dperatdaon pewerorsDupce adid2itd thienentei re
part or a part of the other circuits during the period where the second
data procedsqg HPlfshinfisgto theonei tsiemgi condit¢bnr Eheb sperdte ont pewer
source vddl is always supplied to the switch circuit 114 when the second
data procE®sor 10tecars bpbuate.f Wient tdret ssoend tdate pracessdarrd@itgoes out
of the waiting condition through the interruption, the operation power

sour ce i sssupptd ee xttee anailntier ¥ aptiiaone contorak 1 i r Ui t t cThes powerd tsuppl y
control circuit 116b sets the power supply control register of the power
suppl y ci newito 120 itle thempowera sduiree suppl ynestopyi-nstaceionge conditt i on
during transition to the waiting condition. Accordingly, supply of the
oper at i onipoaers sowrscel hd@2t pst eroppeniv LHdreshiip hedenoudly flvatmi hg,r eset
operation to the power source supply instructing condition for the power

- 25 on the first semiconductor substrate, the CPU, internal

bus, first external interface circuit, second external
interface circuit, switch circuit and nonvolatile

memory, forming the program memory (501) on the second
semiconductor substrate, and mounting both first and

second semiconductor substrates, for example, on a high
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supply control register is perfornmed during the recovery process to the
operating condition fromthe waiting condition. Fig. 2 illustrates an
exanple of detailed circuits in the region 118 of the second data processor
10l of Fig. 1. Moreover, in this exanple, the first external interface
circuit 119 is connected as a bus nmaster of the internal |ow speed bus 115
with a signal line 200. As the signal line 200 of Fig. 2 illustrates, the
internal dysswheyemblverifingt saxt etpaltd nt er facen car ewidl ¢d9peparayes as a
bus master is not limted to the high-speed bus 108 and may be the

| ow speed[ bys. Adcbheldayatpy ogegsartt, agpddeubt fueeddgsdhe region 118
is called a second circuit, while a circuit such as the CPU 109 forned in
the otherine@ironibs , cal ledta pirode §bbeuitto HbeapeQiigd 1t 8 ikmd udlesaa first
external termnal 210, a first bus 211 for connecting the first external
term nal gpeddesfhgsts gstew thadesecandthes 21 2storacpanpectisng the first
circuit and the second circuit, a third bus 213 for connecting the first
external igr@Eswd gandd hersecalei aterdal agigsatt, a second external

term nal 215, a fourth bus 216 for connecting the second external term nal
and the second gi sewd ,pacse] esber i2ldl tidke sSeh egtiidgc apy reen 8 the second
bus 212 and third bus 213 for connection to the fourth bus, a bus driver
218, and achinfddt bust21% fThessebedd ora 24 csel®ct srihies £OnBeehic: paofil e
to connect -2 6 the first bus 211 to the fourth bus 216 during the period
of transitbont ethewad tbaggordirtion: Yherath eDt e d$ipakdd @ ska-¢nadi tion
of CPU 109, execution of instruction by the first circuit is controlled
(first condicldrad 1i & itheunai tingchondid i o8l ot § @ellnst £ UGl on £ $ réxecut ed
by the first circuit (second condition) in the operatingcondition.

| nt hewai t ¢ 6gedndi bhob,r thes seeard cdai @iprecessr £18k wahi gaaneatouts
direct, the first external bus 103 to the second external bus 105. In this
exanpl e, dahaeftthetbiviset sxtennat ehusi nH3 fBohransf £ red, twirinhions 1any
condition, to the second external bus 105 in the waiting condition of the
second dataapridcessarr 01inhdrnéli s iat saiposshbl edaogandecietha ifi r st
external bus 103 and second external bus 105 by way of input/output buffer
(not ill ustrated). afecoa dsegiondi Bputd dUt pututt® thersecord exd echal bus 105
fromthe first external bus 103 can be controlled. In Fig. 1 and Fig. 2,

t he secondedairad proemisal 1Ddomsther feick a5 t hensorzal Véd shrglsee cbnpg dat a
processor forned on one sem conductor substrate. Fig. 3 illustrates an
exanpl e whete mmskcohdcdat@a. pr @dtesseac 308 isteanfa guredchy asmildctehi p
nodul e. The second data processor 300 is conmposed of the first external

i nterfaceaceeslitedl 9ignaxhi podlk hawbngtthee fineti eni @fattheww ¢ chrcircuit
114 and a chip 302 having the other functions . The chip 302 has a

connect i ngegmintd 3@8gh@ It heo i heedread e hidghhgs peedt bes ck08d as itdre df rshe- 27

first internal circuit.

The first condition is, for example, the operating
condition to be executed by the first internal circuit,
while the second condition is, for example, the waiting
condition in which execution of instructions is
suspended. The second internal circuit selects the
first route in the operating condition and also selects
the second route in the waiting condition.

Moreover, a power supply control circuit is also

provided to control supply of a first power source to
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external interface circuit 119 and the chip 301 connected to the connecting
unit 303 can be operated as the bus naster of the internal high-speed bus
108. The first external bus 103 can be connected to the second external bus
105 by operating only the chip 301 in the waiting condition of the second
data processor 300. Fig. 4 illustrates a practical exanple of the first
external interface 119 of the second data processor 101. The first external
i nt erfacetgir €uirts t11ih t & re@ipasietic ofi taa rextsarpal ybus acsess ebmidwe runi t
401, a bus conversion nediating unit 402, an internal bus access control
unit 403, sauRAM accesieC@d ©hdutintt dPdaand iar seset./ | nter tuptd @w sont r ol
unit 405. The access information fromthe first external bus 103 is

i nputted taet pewext ernap 1jus caatess €dptiolt widp40lwart ithd B&cond
transferred to the bus conversion nediating unit 402 through

synchroni gagimanl efodhe i sHpws ]l ¢ oterdrabironh eThe dausd donver aiadncirdi @t tng uni t
j udges whether the rel evant access is nmade to the RAM 107 or to the

i nternal bupding.o hehet Hiisr aECEEHeirs dsUed ko thec ighennal duwst! 88, an
access request Is outputted to the internal bus access control unit 403 to
drive theabpsracedss hepariat $ oni depaiith hgc dpctihier bus Taceessrispechftrati on of
the internal bus 108. In short, the address signal, bus access control

si gnal andadation@r e osuppt i ech ,t ;s e 1buso 408 seard 98 nbpe: tHt i bey prswaecess
specification of the internal bus |08 and noreover the -28 data is

recei ved spamdde dbushd08i rdheint thtei abcessnbequesiu ¢ Stiess ted otpe £ heeRAM

| 07, a nmenory access request is sent to the RAM access control unit 404 to
drive theiacceasspperdati onconfor m ngt ot heaccessspeci fication of the RAM 107.
In short, the address signal, nenory control signal and data are supplied
to the RAM 107 thef drint8g tintdensEnDe yraccelss speciddcatitonrnand nor eover
the data is received fromthe RAM 107. |ssuance of interruption/reset

i nstructi odtratuiet GPHA109 wead s mp erinuptd onr bAstrivcd won hngmotehe GRUe 809 ar e
processed in the reset/interruption control unit 405 and the external bus
access coohrohaimdm#fbnidsoes 1t baileot regpondi Mg regquest, tic tihe aegioce on
the first external bus 103. Moyreover, the request fromthe device on the
first extppmalilbus 103 and hepef atrisan regeesta I r omhrtdhel RAMatcessecont r ol
unit 404 are given, by the external bus access control unit 40, to the
reset/int eupypty eorconbrlot iumu i 4G ast ¢ heecdoo nesipenti ng ti sitersrtups £ en
request. Fig. 5 illustrates another practical exanple of the first external
i nterfaceth®d s¥cthel secbdrd rdat acprmooessorn sl0foried hos fibgureecamptacti cal
exanple to realize interface for the bus 103, interface for the bus 115 and
i nterfaceskori ¢ hedRAMAD7siub $t Fasteratedd THeef frigts exéednad e ¢nner f ace
circuit 119 includes a control circuit 410, an index register IDX and an
addr ess f bag i@ nThe cont solb £t redicts 440¢ei ricd ades an 29ne rreycsegre .
conprising a built-in control circuit such as an address register ADR, a
dat a regi Sherr DAY, & cdatand ¥egestserr CVBN dre afoasse dontsr o meditster ACS
and a status register STS. The address flag FG desi gnates sel ection of the
i ndex regrstisr moORudtrenorhd Heglédle val ue "1" is set and designates
selection of the register conprising the built-in control circuit when the
| ogi cal val ue "®heins tdee . £ Waisth imelge snerl shbtFd e et buded aronyotlfe
registers conprising a builtin control circuit when the |ogical value "O0"
is set iscoetteredned ¥Eehtt hel Yable 9 sH®H hder reelgp skers 1xa 1THe ¥ ndex
regi ster I DX and address flag FG are accessed via the first external bus
103. The By$:cldBon® WwHnpbsdd bich d&t &£ bas 103 anteddr@ss CHUECUDZA and a

control
it is recommended that the clock control circuit stops

supply of the clock signal to the first internal circuit
when the second signal route is selected by the second
internal circuit. In the waiting condition, it is more

desirable to stop the supply of clock signal to the
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bus 103C. The register conprising a built-in control circuit is selected
dependi ng on the val ue of index registerl'DX, 't headdressinformation,

dat ai nformati on, bus access control information and command i nformation are
| oaded to the corresponding register via the data bus 103D, and access to
the RAM 107 and access to the bus |15 are driven depending on the command
information | oaded. For the access, in this case, a setting value of the
register ksrusedtanthide accesstt k@M +sddeterapaed vt hnt e Bseess
control information. The data witten to the RAM 107 via the external bus

103 can bgraceessed 4 pasishe GPYr1QH vEamdiel bAat ernal bus 108. The bus 108
is conposed of a data bus 108D, an -30 address bus 108A and a control bus

108C. The bus 133 tHeCQBRASESH OE Brdatia dUscHAZRHwar 3derass st 269A and a

control bus 115C. Fig. 6 illustrates an exanple of initial wite of a boot

program ot itrhe, datBo Prosass d M { Hg dabe 1pF @cessidng isysst @B wé rtdeu present
invention. In the exanple of Fig. 6, a nenory 502 is allocated in the

internal busthld of rthe iR 409 1ard 10k €RVEH R n%p 231 tire & S@0ald ocat ed
in the second external bus 105. In this exanple, although not particularly

restrictegdowdie sBIRdES: S508he5@2 @6 LdUSRE @Bnhbhe uises upoG B §t ehage
regions. In this case, the boot programexecuted i mediately after the

second dakapy pgesEopollrisotesa! 46 tBHakhy istorgd rith dhes eapry o301 or
502. In Fig. 6, the internal nmenory 502 is connected to the internal |ow

speed busthlb buksayiatse el cennedt 86 W dhesupter pab rhighe speeg: bus 108.
The internal nmenory 502 of the second data processor is an electrically

reprogr amgakyea DORO! @k &l & eser ¥ rsehnas a f Fash drensr ¥ s gy, be formed
on one sem conductor substrate together with the CPU 109 or the like or may
be forned on di frhes eni rsem conducinr subsuate abahgo ifayebaaseal ed in
one package. Wien it is fornmed on the different sem conductor substrate and
i's then sedlresliin,onel packagentirb Imayi be udanngatiedhav pbiwe # he upackpage, to
t he second external bus 105 in place of connection to the internal buses
108, 115 ebrteosecnnticdata ma}t beprosessd dfAlonkereemtike etigettrdcal |y
reprogramrabl e nonvolatile nmenories 501 and 502 are used as the program
menory. TBebdt thale Wile refopeogr ahé oftihes €l eattrd £ablly giepe agrgnmabl e
nonvol atil e nenories 501, 502 has been performed using a wite device such
as an EPRAMoxktesnitir dhe f abuiicatinoh gusweess udfp ISen sonduct &ri + ategr at ed
circuit such as a data processor 101. The exanple of Fig. 6 is based on the
assunpt i oa rtehaf o amlzabto pr a@reant i 8 sots dmi toald yc woirt tanb 58 rtatee popwe atil e
menories 501, 502 in the initial stage where the data processor 101 is
nount ed osetdendatia tpg pnedsiayreysttem sTHe ac d procesei g systdem of Fig. 6
enables initial wite operation of the boot programfrom such initial
stage. | nsshord¢onthe syst emd ot rbaet, ngnthe hsechnd sdateepi coesdoc t 31 from
the RAM | 07 is conprised within the second data processor 101. Nanely, the
boot progsarm of refie secdnd heatse processen i tOh dgcwoirt tembtd rtadtee RAMYLO7
fromthe first data processor 100 via the first external bus 103 to control
t he seconbedat@apeccess 0% tmaekeg et ¢ hé opmogr amudft i hehRAMriQJuafet er
such wite operation. For this purpose, switching is required to drive the
second dabd prloeesisdra 1ptowahisexecuti on of the program of RAM 107 or with
execution of the programof the nenory 501 or 502. This sw tching operation
is perfornéd ushegdesdehgfta boctimble asigpak (OBT)t563 pwheneatr eset si gnal
(RES) 504 instructs the reset -32

invention, the information processing system based on

the first aspect will be discussed from a different
aspect.

An information processing system comprises a
first bus, a second bus and a data processor connected

to the first bus and the second bus. The data processor
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operation. For exanple, when the boot node signal 503 is in the high | evel
during the period where the reset signal 504 is in the |ow |level, the
switching is driven by execution of programof RAM 107, while when the boot
node signal 503 is in the low level, the swtching is driven by execution
of program of the nenories 501, 502. A structure for initial wite
operation of the boot programw || be described in detail . In the second
data processor MilystheRAMatQbn spsetf itlet Badwd teeteady spadiattiosnby t he
first data processor 100 in the first operation node after the reset
operationptsfddncel | g byhthe reset cxignat i504.pt o ftilles f | £Ste apgtati on
node, the boot nobde signal 503 is set to the high level, for exanple,
during theroeseaisperpedshese st ke d eset oingital 0h04 uigo Bek di /i ridie 1o | evel
and thereby the reset signal 504 is negated to the high |evel to cancel the
reset opefatisan.bls thi seapey thee CPYNO: &8 miand ¢ oh hefb matherd nssructi on
fetch. In short, supply of start vector to the CPU 109 is controlled. As
descri bedt nbo¥e,cdmdt Bus .casen the accessad o RAM Q561 pextended diget he
first external interface circuit 106 by the first data processor 100. Wen
wite opesatizon tockles RAVs1QH byekha rlatia ryocesser ilOoirsmconphet ed, the
start vector for designating the |eading address of the RAM 107 is supplied
to the CRULPRI ivédl h firlean comeantl gvemu® the fhesteexdedndlud nterface
circuit 119 fromthe data processor 100 or in response to change of the
boot node -33 Msikgrate bP3ataxrdhailngy tevelhd rephiche héghdteveF. the
Accordingly, the CPU 109 executes the programstored in the RAM 107. Here,
since attgentise@nmt Sipaicht Oothhe a ninbikal 1 &w pthe ropes gtsitosm Ok o piS£E epr ogr am

it is enough when the programstored in the RAM 107 is at least the wite
control pfogsamiod the tidesepriogs amuciiherusert ¢ ograd | tseldu ivay, ba
transferred previously to the RAM 107 together with the program descri bed
above. O herwitsepubt ficsr absarpossible tloei Mitrat | g emidcendhe-tuser program
to the nmenory 502 by reading this programfromthe serial interface circuit
116 or thenkieker 4 bedughi exedut i @ndoft Hdeswridred copthriat o pdagrasr t r ansf er r ed
to the RAMI07. In the second operation node after the reset operation is
cancel | edi ntleey meetrody c5Qdc 0t t50B3 d & c@tsdnéried sas ctthe cobp ect: iofg itisér uct i on
fetch with the CPU 109. In the second operation node, the boot node signal
503 i s sesetorides ¢owclogv@lcand: tiet e gsett sd gnak ca0dt i sndegateed Hiortthe hi gh
| evel during the period where the reset signal 504, for exanple, is set to
t he | ow | ggrlicandutchaerebyntthey r @setd operatuiian. i sThancee kbedd Accordi ngly,
the CPU 109 executes the user programinitially stored in the nmenory 501 or
502 vi a themfiiastdopdreat | On treoea t €lde opercatiitoni hol wtosi ag fhesprogram f or
wite control as the boot programto the RAM 107 fromthe first data
processorope® ati 1 onbp rdestt ebedd a34econd operation profile. In

the first operation profile, the second semiconductor
integrated circuit performs the predetermined process
based on the information supplied from the first
semiconductor integrated circuit and supplies the
result of process to the third semiconductor integrated
circuit. In the second operation profile, the second
semiconductor integrated circuit supplies indirect the
information supplied from the first semiconductor
integrated circuit to the third semiconductor

integrated circuit.
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First, prior to the booting the second data processor 101, the boot program
inputted fromthe external storage such as nenory 505 or nmenory card 506
connected to the first data processor 100 or fromthe serial interface (not
illustrated) is witten by the first data processor 100 to the RAM 107 of

t he second data processor |101. The boot programtransferred to the RAM 107
may include up to the application but a short boot program nmay be used when
it includes therfothewngopnecessese EG/se¥anpledscthe Ry agrake t o he
witten to the nenory 501 or 502 are stored to the program on the RAM 107
through therkransé @i cfndhegoaTsi Hika dher bur Y1 extiernaha yntseiggce & rcuit
119 fromthe first data processor 100. Otherw se, the prograns to be

written byohtansf e/fd g 1awpriQgs aw h e riches MH®Id 880801 s 2 anausis £d usi ng
the serial, USB termnals or nenory card of the peripheral device 116 of

the secongn@alg Pt €663 u F¥ 0 abowh deseld RlJ amy wheh dhe et €6 501,
502 for boot of the second data processor 10l are flash nenories, the
system fOéni:lnééi:@'n@b%@eﬂé‘lﬁ‘iUnaﬁE}of‘iei@é% .hassbeencsgauided ighaingagal ly in
t he post-process of the system assenbling, but since the flash nenory can
be initiawgzgqjh@nta% mdeoh@ah@oti ng fromthe RAM 107, mass-production
cost of the data processor 101 can be reduced. Fig. 7 illustrates an
exanpl e of timng ehar tmebi135 phble bogk tepes athen 4 Nrkhe data processing
systemof Fig. 6. The first data processor 100 supplies a boot node signal
503 and aséfseforsdgaalo PO04nte £oated dhecdritvei of plihey saeend data
processor 101. Wen the first data processor sets the boot node signal 503
to the highahgved, t dcganseb ctdes regeto { § Bpareset waiignal t sbi fiisi k@ the high
| evel fromthe Iow level) and thereby the second data processor is driven
in the noglemafc oot cfrom t he RAMAERE Aceendithgl ¥, pihey baetd pfegrami s
transferred to the RAM 107 via the first external bus 103. The CPU 109 of
the secondidatla precessosldet epis bhatdébe rinioie so@e st gbaled sakd the high
| evel and the boot programis fetched fromthe RAM 107 via the first
external paré&dmatedsi Fow xkhb 1EhefcPUat09cas €adti¢ ol @dot eiperd DEm t he
instruction fetch during transfer of boot programand is therefore set in
the waiting comdi tter hpecadse ide hagt W ogbamd St edt tsuppheed dderiat o.
Upon conpl etion of the transfer of boot program the first data processor
100 transbess theokr ansfep legnpt kti et coagendid vithe fa vSts text €r Aale
interface circuit 119 and when the first external interface circuit 119
i nstruct sptetcets ©f nghe rloapt a preghiam tsp ¢ be fCRS H1%e ¢ hecsecond datlae
processor 101 is driven with the programof RAMI07. The CPU 109 executes
t he boot eregnam dnimnhe: RAMsEX /o add spat f opmsl U dieowr iitret pyaeassdof boot
programto the nenories 501, -36

circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram illustrating an example
of the data processing system of the present invention.

Fig. 2 1is a block diagram illustrating in detail
a bypass region in the second data processor of Fig.
1.

Fig. 3 is a block diagram illustrating an example
in the case where a data processor is formed of a
multi-chip module.

Fig. 4 is a block diagram illustrating a practical
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502 via the internal high-speed bus 108 . Wien the wite process of the
boot programto the nenories 502, 502 is conpleted, the second data
processor 101 is reset again (reset signal (RES) 504 is shifted to the | ow
| evel fromthe high level) and this reset is cancelled under the condition
that the boot node signal (BT) 503 is set to the low level to drive the
second data processor 10l. Accordingly, the CPU 109 fetches the boot
program f e@Entdiee neA0s | £5r5@1 o 802r ha 1execid efhkies qirovgnam prd +heeaby the
data processing operation of the second data processor is driven. The
exanpl e of nFitthe 7sklddisdir alzasa t pe oepes @birornv £ | Piigg t». supply the boot
programto the nenories 501, 502 fromthe nenory 505 or nenory card 506
connected to theifirss data moeessSaiihgean acthaddtrereyesnali ous 103.
Fig. 8 illustrates an exanple of the other timng chart of the boot
oper ati onekRntheedatfa Preceasst g sysiephafll Hgtet ralbe tiimdagitl | ustrated
in Fig. 8 assunes that the boot programstored in the nenories 501, 502 is
supplied pravhgegeriral tpad d&Boher aehs pllbceksidhe, i ke of the second
data processor 101. The others are same as that of Fig. 7. Fig. 9
illustrates an exanple ek thedtbrirgn chart gben rtihei Hgot Hr oghamii $1 updat ed
or the application executed by the second data processor 101 is
added/ updatad aindes rhhie conglf td Poébap rblhe APA £ WWErdtadgrodss sbered in
the nenory 501 or 502. When the first data processor 100 sets the boot node
si gnal 503nt ehlch@ atwvd eyek stsd £anees e offesele pihes saeond viat @i phacessor
101 starts the drive by fetching the boot programfromthe nenories 501,
502. The menories¢h0Y, 15302 prievd ©§StNaslods & £ o & £ avsbera tof ©8r am £ e updat e
of the boot program or addition/update of the application executed by the
processord3tandp tbe d4 anshers psogman f srdig.vea. with drive instruction or
the like fromthe first data processor 100. For exanple, the application
for addition isrieceigveds thnowdhe r adi A icaMMtns eat iodh bid @t aspantLennan
connected, for exanple, to the first data processor 100, the first data
processor i h0Q 1 ¢ adsfted sprbe g €cehved pppkincad £ oF ifor addition to the RAM
107 via the external bus 103. The second data processor 10l fetches the
application forFraddi i D8 stdmetngci e tRAMrlOBdiaa 11he d bleeyth@lr dysak08 vi a
the first external interface circuit 119 and then transfers this
applicati om addiregfaparyt 508 app80P2ch o drie e ¢ te tepeiat itde ¢ gond0
illustrates an exanple of the cross sectional view of a multi-chip nodul e
form ng tHetdat@r precessor i830@haf dFogdid.i n ohetpltane 06 otthe dv ghadensity
nount i ng board 510, nmany bunp el ectrodes 511 connected to the nounting
surface oftsa gronted icnr chid hoapd dfrormecdoafy a gl ass epoxy substrate are
al | ocat ed,

Fig. 10 is a cross-sectional view of a multi-chip

module which forms the data processor of Fig. 3.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 illustrates an example of the data
processing system of the present invention. This
system is composed of a first data processor 100
connected to a first external bus 103 and a second data
processor 101 connected to a second external bus 105.
The first external bus 103 is connected with a plurality
of external devices 102 such as RAM, ROM and flash memory

(FLASH) . The second external bus 105 is connected with
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-38 while on the other plane, many m cro-bunp el ectrodes 512 and pad

el ectrodes 513 connected to the bunp el ectrodes 511 are allocated. At a
part of the m cro-bunp el ectrodes 512, a bondi ng pad of the sem conductor
chip 302 is nmounted on the face-down basis. The other sem conductor chip
301 is stacked for allocation on the sem conductor chip 302 and the bondi ng
pad of this sem conductor chip 301 is connected to the correspondi ng pad

el ectrodee b3 rd h Pe POBAENT M &1 B % s Rrev etoM e PRASHOf athke 1hepdiag wire
515 and seni conductor chips 301, 302 are nolded with resin 516. The present
i nventi onc has theenddescra ped 1@ | hedbast §1afe it he phef es & ed neimbgsdt gent
thereof but the present invention is never limted thereto and allows
various chapges sod modi fisaticonse vkihi ntdhenscaper ot tdher ékalas yher eof .
For exanple, the peripheral circuits and the other circuit nodul es

conpri sed; B khies dat & ipF €esS@e 2hQ 1NOEnt ERitLdet @ ithoserdasicy i hed an th
reference to Fig. 1 and nay be changed as required. The internal bus of the
data procgssalc dBynneth derserdiede as ot:hea hi ghrspeed .bus and | ow speed bus.
In addition, the operation supply systens for the first circuit and second

circuit are notrREWaYsosrPaARA LG fsO08kRe Xt ernal 1 paWR asouheR g M nal s
and stop of supply of the power source may be controlled with a switch

circuit .nhighadghéeanpurenoshandetzsh preeess1i soligmeeaspiune musti - chip
nodul e, -39 kind of the sem conductor integrated circuit to be loaded is

not |im tedeonhy d:0néhahidescspbed above mnd 4 Weenekithsd ivi tatalcsuch as a
sem conductor chip like the flash nenory 502, a processor core chip such as

the other1@BY H09%- andecamémbenf aceochiap di fetkhe segheandues ek s pg301 may
be nounted. A plurality of flash nmenory chips nmay al so be nmounted to the

mul ti - chipraedd o rAsDdesclilhgdaabevelgd ke pEesent 1pny ey icals Bayi degeW del y
applied to the data processing systemwhich is intended to dispersion of

processi ngikeadst upkeRgy &e pl whad i 1 ¥ tefr dal ahprcespeyessd svak aso g henobi | e
phone system display control system printer systemand the other nobile
i nf or mat i DA tle@rd Dal swanh ¢ ©dt ba sdatld proocessot ¥hicehrnill i Zes rStchedat a

processi ng system -40

circuit 119, a second external interface circuit 113
and a RAM 107. The internal low-speed bus 115 is

connected with a serial interface circuit (SCI), a USB
(Universal Serial Bus), a timer, a memory card interface
circuit (MCIF), a general purpose input/output port
(IOP) such as IO port, a clock pulse generator (CPG)
and a peripheral circuit 116 such as flash memory. In
Fig. 1, the clock pulse generator (CPG) 1s given the
reference numeral 116a and the general purpose Input/
output port (IOP) is given the reference numeral 116b.

The data processing system is configured,

although not particularly restricted, as a mobile phone
system. In this case, the first data processor 100

performs the baseband process. The second data

processor 101 controls video display for the external
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VWHAT IS CLAIMED I S: 1. A data processing systemconprising a first data
processor and a second data processor, wherein said second data processor
further conprises an interface circuit which nakes said first data
processor obtain a bus right for use of an internal bus of said second data
processor and wherein said interface circuit makes said first data
processor havi ng obtained said bus right for use of said internal bus

access f[Odéﬁiid@UlOQUchCbrsCLﬂjiqﬁ@_@n@%,\ﬁgtfaq s@l gpilrtyerashthusi18r A data
processi ng system according to claim1, erein said input/output circuit

conpri sesaa@e p¥fr MreCigtyhby pHREEed S man SERAMmMpE ekfsacen chhguit for
connecting to an SDRAM an LCD interface circuit for connecting to a liquid

crystal desplaays devi €, sa JraDLY s hlt iridtled faeeh ch Ecdl & pfld y connechieng to a
menory card, a volatile nenory interface circuit, an electrically

er asabl e/ pr agf aaMBbLe iNDRVO) @t hled MEMAryy idd ef £a8ae < Gt b andlo angener al
pur pose input/output port. 3. A data processing systemaccording to claim

2, whereiglsaichgptebtase reircul b rinelredesr achwd o RAM s ichs e ada eper at e
exclusively in response to access fromsaid second data processor and

access frpmosal glsbirr SE0 0laka ProgessBcodd ALasapleessiog syst.em
conprising: a first data processor; -41 a first bus connected to said

first data processofiratSeciulrdatai precessee eorrecti ed 19 isakdsfthst bus;
and a second bus connected to said second data processor,
first data processor 100 obtain the right for use of
the internal bus of the second data processor, for
example, the high-speed bus 108 and also makes the first
data processor 100 having obtained the right for use
of the internal bus 108 access to the input/output
circuit connected to the internal bus 108. The
input/output circuit means a resister or the like of
DsP 111. In short, the first data processor 100 1is
allowed to operate as a bus master of the internal
high-speed bus 108. Such operation as the bus master
is controlled by the internal bus control unit 106.
Moreover, the first external interface circuit
119 controls operation of the RAM as a common memory
or a common buffer of the CPU 109 and first data
processor 100. Namely, this first external interface
circuit 119 operates the RAM 107 exclusively in response
to the access request to the RAM 107 from the CPU and
to the access request to the RAM 107 from the first data

processor 100. With the common buffer function to this

RAM 107, the data transfer can be realized between the
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wherein said second data processor further conprises a first externa
interface circuit connected to said first bus in a one termnal and to an
internal bus in an other termnal, a second external interface circuit
connected to said second bus in a one termnal and to said internal bus in
an other termnal, and a swtch circuit for connecting said one term nal of
said first interface circuit to said second bus in place of said one

term nal of rsal disegopdodd£spal 1iomt enf@cch 6i §6dioin IRkt at pece@ws bicon t hat
sai d second data processor is in a standby condition. 5. A data processing

system accondi ngrbe &lrai s 42 twhet £bR sTUPP| Y tofe o ghaegkh Skgnabnitor @l ¢l ock
synchroni zation circuit included in said second data processor is stopped

during sakd rstawnghy 1coNdinkivorb &f emiih gegonts taya apf oLessdruPt iArdat a
processing systemaccording to claim5, further conprising a power supply

control ckhguidlwhigh is1capabkepefa sepatal,i Rthan @peRAlisOR oMed seur ce of
said switch circuit and an operati on power source of other circuits in said

second dataeprgRsI®T andois tHe fiGapabbe f Bkee s 9ppRi NP ¢ hetswppl y of
sai d operation power source to the entire part or a part of said other

circuits iRntfespepsa dw $agdagt andby £anétcpo 0D 9saisd gsacomdch dat ehe
processor. 7. A data processing systemaccording to claim®6, wherein said

second extemnabd aterdrass oh& Gk t al HEIRKIES. @N WO it erifi@€ e raiuetii bnwhi ch

may be connected to a liquid crystal display controller, wherein said

second bus rickc £98ned Hslowdtih & heol isquid emytsd ak ugitsipbay cani rohker, and
inverse occasion, the external interface circuit 119
issues an interruption request to the first data
processor 100.

The second external interface circuit 113 has the
interface specification to realize the interface for
the external devices connected to the external bus 105.
For example, when it is assumed that the FLASH and liquid
crystal display (LCD) controller are connected as the
external devices 104, the second external interface
circuit 113 has the interface function as the flash
memory interface circuit and LCD interface circuit.

In the structure of Fig. 1, aregion 118 is provided
with a switch circuit 114 for connecting the external
bus 103 in the first external interface circuit to the
external bus 105, in place of the connecting end to the
external bus 105 in the second external interface
circuit 113 while the second data processor 101 is in

the waiting condition. Namely, the switch circuit 114

selects the connection profile to connect the first
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wherein said first data processor can control said liquid crystal display
controller via said switch circuit. 8. A data processing system conpri sing
a first data processor and a second data processor, wherein said second
data processor includes a nonvolatile nenory to which data may be witten
with said first data processor in a first operation node after a reset
operation is conpleted, a CPU which fetches instruction fromsaid

nonvol ati ke temay Bhkel 03atd whiet kBE d id etk €lefrins1 APErad § o Prgceand an
el ectrically erasabl e/ programmabl e nonvol atile nenory from which the CPU

fetches ipgt kUG istitbAdaeK@EONEa0Pehald PNaBRAR iafd €1 tSANG Kaset cOpPREAti on

I s conpl eted, and
second data processor 101 is in the waiting condition.
Accordingly, the first data processor 100 is capable
of making access to a device on the second external bus
105 via a switching control unit 114. For example, the
first data processor 100 is capable of controlling the
liquid crystal display controller as the external
device 104 on the external bus 105 via the switchcircuit
114, Here, the circuit in the region 118 of Fig. 1
operates when the second data processor 101 is in the
waiting condition.

In the waiting condition of the second data
processor 101, supply of the clock signal to the CPU
109, DSP 111, serial interface circuit and clock
synchronization circuit such as timer included in the
relevant second data processor 101 is stopped. For
example, when the CPU 109 sets a waiting condition
enable bit to a waiting condition register of the clock
pulse generator 116a, this clock pulse generator 11l6a
stops the output operation of the clock signal CLK or
the oscillating operation to stop the supply of clock
signal.

In Fig. 1, the reference numeral 120 designates
a power supply circuit. In the second data processor
101, the operation power source vddl of the switch

circuit 114 and the operation power source vdd2 of the
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wherein said first data processor designates said -43 first operation
node to said second data processor and stores, to said volatile nenory, a
write operation control program for said nonvolatile nmenory and then
instructs said CPU to fetch instructions of said wite operation control
program 9. A data processing systemconprising: a first data processor; a
second data processor; and an electrically erasabl e/ progranmbl e

nonvol at id eheen 1 ycuvhey et Ansaidl S566Qrt ¢lat & rpnpcessar ditee udes Royol atile
menory to which data may be witten with said first data processor in a

first opesatn@n ¢1pden ad kel réh 4 ESEbweReralp PNyl § eGaPhelledn Ard pa W&k whi ch
fetches instructions fromsaid volatile nenory after said witing in said

first opesappary ndeinwhes £i Bheaidh8eawol &hi be wenosyuirke d eyalgd 4ihe
instruction by said CPU in a second operation node after said reset

oper at i orahSe&eet ehed p@ndrwier®d Dysaigkhinstl data Br eeesser sdgs gpates
said first operation node to said second data processor and stores, to said

vol atil e weramny &fwWtiHe 6pBidad i phograme bors st denaivd) akialye wenory and
then instructs said CPU to fetch instructions of said wite control

program 8o 1A tad appracessarn onpring ngore@Pl ugp liyntef pah iis1 gonnect ed

to said CPU, a peripheral circuit connected to said internal bus, a first

external swpenfiace €hecwiderffion power sources vddl and vdd2 to
the corresponding power supply terminals. The general
purpose input/output port 116b is used as a power supply
control circuit for the power supply circuit 120. The
general purpose input/output port 116b stops supply of
the operation power source vdd2 to the entire part or
a part of the other circuits during the period where
the second data processor 101 shifts to the waiting
condition. The operation power source vddl is always
supplied to the switch circuit 114 when the second data
processor 101 can operate. When the second data
processor 101 goes out of the waiting condition through
the interruption, the operation power source 1is
supplied to an interruption control circuit. The power
supply control circuit 116b sets the power supply
control register of the power supply circuit 120 to the
power source supply stop instructing condition during
transition to the waiting condition. Accordingly,
supply of the operation power source vdd2 is stopped.

Here, it is enough that the reset operation to the power

source supply instructing condition for the power
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connected in one termnal to a first external termnal and in the other
termnal to said internal bus, and a second external interface circuit
connected in one termnal to a second external termnal and in the other
termnal to said internal bus, wherein said first external interface
circuit obtains the right for use of said internal bus in response to the
access request froman external side and allows said internal bus to access
to said penpphey aboeitral t regineeted itd gaird d heunalubusg kdheA data
processor according to claim10, further conprising a switch circuit to
connect sak@ovid sy PrRfaak ey Mmal opdr Ptaeg ofoRAS tlis M Ralonpfrgai d
second external interface circuit, to said second external term nal during
t he maiti@gqund@tb@mmpftiag,CPU. 12. A data processor according to claim
11 further conprising a nonvolatile memory to which data can be witten
froman externafigidg ¥iausaikhf EkSinexkempale 0¥ arfacel elr etirted N g first
operation node after the reset operation is cancelled and a program nenory,
wher ei n sahdt@RU cagibet ahm @ndrexecltLe £Bsid Ued £ anpiiie s3bd nopvobatil e
nmenory after the wite operation in said first operation node and can al so
fetch andreyecute imsteusidon { HOAhSa @& U MPLAMN ARNDIHY F Bt ae KREHEa 1
operation node after the reset operation is cancelled. 13. A data processor
accordi ngi he el @d 12,1 MHEE I N 1-HA5 s §8hth Y OEHANNMBIY Ys | fadt £k egkrical ly
erasabl e/ programabl e nonvol atile nmenory. 14. A data processor according to
claim 13, twhereide sabd CRW - spbeindubusl 5fiisth exterdab 1i ntierd aceocircuit,
second external interface circuit, switch circuit, nonvolatile menory and
program nepomhar eiheraedl om Oneosefcondyct ar substyat gt ek, Hhdata
processor according to claim13, wherein said CPU, internal bus, first
external jnterdrage WhEsCkheresetendiedeinat e rAtar face £FheW tisyhieh
circuit and nonvolatile memory are forned on a first sem conductor

substrat e1 19aidh o @l ABMAr o h § herieedron a4 seeond sefeeondsict dle
substrate, and said first sem conductor substrate and second semi conduct or
substr at eh ap® -seabed iuone opackagemalp. bA dHa PLACESSOEJCHPEL Si ng a
first termnal connected to a first bus, a second termnal connected to a
second bus, a finsthientddhal peioicds §oand ,a ssecdnduiird ef dameel ricui t hwhi ch
can selectively take a first condition or a second condition, a first

si gnal robtegicanrersetlst 0addi«ld secoadonet rd hat ufiromvsal Uef br st ted ptnal vi a
said first and second internal circuits and a second signal route connected
to sai d seceandatsetmenalP U rldn® stab Ambidr $th téremondl e vi Be gaioth decaerl 1 ater nal
circuit, wherein said second internal circuit selects, depending on the
conditionaofisadd tinstuintermhte-4emion 118 includes a first

external terminal 210, a first bus 211 for connecting
the first external terminal and the first circuit, a
second bus 212 for connecting the first circuit and the
second circuit, a third bus 213 for connecting the first
external terminal and the second internal circuit, a
second external terminal 215, a fourth bus 216 for

connecting the second external terminal and the second
circuit, a selector 217 for selecting any one of the
second bus 212 and third bus 213 for connection to the
fourth bus, a bus driver 218, and a fifth bus 219. The

selector 217 selects the connection profile to connect
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circuit, any signal route of said first signal route and second signal
route. 17. A data processor according to claim 16, wherein said first
condition is the operating condition where said first internal circuit
executes instructions and said second condition is the waiting condition
where execution of instruction is suspended, and wherein said second
internal circuit selects said first route in the operating condition and

sel ects thresetenrt bl @ 1 tihe waiftld gt Bandst2 08. d 181 nfy dated pRIOTegsor
according to claim 16, further conprising a power supply control circuit

for contrekldi Agnsuppd ynofoa Hé nedi power csawicei bar. saiHehi &8k ot £6AAl
circuit and supply of a second power source for said second internal

circuit, wsepeiidsaiod {1oMeE osiPPt Y oeond £ ok pai reebt, 4098 usupph yoef the
first power source to the entire part or a part of said first interna

circuit whestsaidtseeond, sigaak irak ec i 8 ceelect edc vt SRl d dsqaongs nt er nal
circuit. 19. A data processor according to claim 18, wherein said first

internal ebheuitiosgcondthrt ernal i 8reyntd antdo BQWah iSP Rl 1ys € @Rl ofi I CUi t
are formed on one sem conductor substrate. 20. A data processor according

to claimig, ewkenet 8dspiydthier tid ot e¢ Dalc i € CUsk ch s@b ddp@wedn y 47n _
supply control circuit are fornmed on a first sem conductor substrate, said

second i ntRengpeGidCihly ¢ Snbardesnon asecand sien sendyeatar: sshst£ake, and

wherein said first sem conductor substrate and second sem conduct or

substrat esaeersead gdal pra€essor 101 can connect, in direct, the
first external bus 103 to the second external bus 105.
In this example, data of the first external bus 103 is
transferred, without any condition, to the second
external bus 105 in the waiting condition of the second
data processor 101, but it is also possible to connect
the first external bus 103 and second external bus 105
by way of input/output buffer (not illustrated).
Accordingly, input/ocutput to the second external bus
105 from the first external bus 103 can be controlled.

In Fig. 1 and Fig. 2, the second data processor
101 is formed as the so-called single chip data
processor formed on one semiconductor substrate.
Fig. 3 1llustrates an example where a second data

processor 300 is configured by a multi-chip module.
The second data processor 300 is composed of the first
external interface circuit 119, a chip 301 having the
function of the switch circuit 114 and a chip 302 having

the other functions. The chip 302 has a connecting unit

303 to the internal high-speed bus 108 as the first
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package. 21. A data processor according to claim116, further conprising a
clock control circuit to supply a clock signal for synchronous operation to
said first internal circuit, wherein said clock control circuit stops, when
sai d second signal route is selected with said second internal circuit,
supply of the clock signal to said first internal circuit. 22. A data
processor according to claim?21, further conprising a power supply control
circuit fexteantaol liimgesipRpley of radit st iPovendseeecha sapollfir st
internal circuit and supply of a second power source to said second
internal ebmheid ¢t edhes®i bheaidh PRver iStPpphiy iGord 08l cGid ablét opldpst edhen
supply of the clock signal to said first internal circuit is stopped,
suppl y of apoweie SOUECRalsx & AecENkine Patk refa B Pagh -ofpsaiddhig stosnt ernal
circuit. 23. A data processor according to claim?22, wherein said first
internal ¢hkChiit,stSesaidrhatiepnal 10i3r edintbeCt Ok O Ol o GIHE WS c@nd power
supply control circuit are fornmed on one sem conductor substrate. -48 24.
A data pregessiofaacbarsdilgs tiy cbpemaA2i nghemnain siaédchiiist3 d ntenngheci reui t
and clock control circuit and power supply control circuit are fornmed on a
first senvaandiuclokcsidbstiate, o saicthesesendidt@anal wroewidsds Borored on a
second sem conductor substrate, and said first sem conductor substrate and
second sem condpglyar 4substisalca aee ¢t £6tiit HNe Rackageo £25he /¥ daka
processor conprising a first termnal connected to a first bus, a second
term nal earrectied i0tarsecosd bos faHé sdcobntiedaak groeddsoa second
internal circuit, a first signal wiring for connecting said first term na
and sai d fThistfinserratt 6kheUl tinaesatond siignahiw iy fer ceapwstidng said
first internal circuit and second internal circuit, a third signal wring
for connesti nth sakd sl terdn Aak e saind Secone it eongl £ipawi t, and a
fourth signal wiring for connecting said second internal circuit and said
second t eesinnad x s Waer eidd saicd rsecond ti atoer hadncinewinabcbudes @ selsect i ng
means for selecting said second signal wiring or said third signal wring
t o be conseciteso 1 outhtiec fHOUBY h asirRgl a kigyy. c 2t ANl | h QrMEtd Hna proeessi ng
system conprising a first bus, a second bus and a data processor connected
to said frestethtsnard sepaddbuspnwhes Bi nnsai d4 dat.a processor has a first
operation status and a second operation status,

The access information fromthe first external bus

103 is inputted to the external bus access control unit
401 and i1s then transferred to the bus conversion

mediating unit 402 through synchronization of the input
information. The bus conversion mediating unit judges
whether the relevant access is made to the RAM 107 or
to the internal bus 108. When this access is issued
to the internal bus 108, an access request is outputted
to the internal bus access control unit 403 to drive
the bus access operation depending on the bus access
specification of the internal bus 108. In short, the
address signal, bus access control signal and data are
supplied to the bus 108 conforming to the bus access

specification of the internal bus 108 and moreover the
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-49 wherein said data processor processes, in said first operation
status, the information supplied fromsaid first bus and supplies the
predeterm ned information to said second bus, and wherein said data
processor also supplies, in said second operation status, the information
supplied fromsaid first bus to said second bus in direct. 27. A nobile
phone system conprising: a first sem conductor integrated circuit; a second
sen condugh@la Ci$ Ciielce Bvehi ik sRMceeNduakorl €8 [ Cuiltie® tifesta bys sfor
connecting said first sem conductor integrated circuit and second
request is issued to the RAM 107, a memory access request
is sent to the RAM access control unit 404 to drive the
access operationconforming to the access specification
of the RAM 107. In short, the address signal, memory
control signal and data are supplied to the RAM 107
conforming to the memory access specification, and
moreover the data is received from the RAM 107.

Issuance of interruption/reset instruction to the
CPU 109 and interruption instruction from the CPU 109
are processed 1in the reset/interruption control unit
405 and the external bus access control unit 401 issues
the corresponding request to the device on the first
external bus 103. Moreover, the request from the
device on the first external bus 103 and operation
request from the RAM access control unit 404 are given,
by the external bus access control unit 401, to the
reset/interruption control unit 405 as the
corresponding interruption request.

Fig. 5 illustrates another practical example of
the first external interface 119 of the second data
processor 101. In this figure, a practical example to
realize interface for the bus 103, interface for the
bus 115 and interface for the RAM 107 is illustrated.
The first external interface circuit 119 includes a

control circuit 410, an index register IDX and an

address flag FG. The control circuit 410 includes a
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sem conductor integrated circuit; and a second bus for connecting said
second sem conductor integrated circuit and third sem conductor integrated
circuit, wherein said second sem conductor integrated circuit has a first
operation status and a second operation status, wherein said second

sem conductor integrated circuit perforns a predeterm ned process based on
information supplied fromsaid first sem conductor integrated circuit and
then suppte@s st & esdbinpafi Sand Arbaass: + Onsabéeh thhd I de Serhciondigtnras
integrated circuit in said first operation status, and wherein said second

sem condughos ddregs at €d isaler KDRGUATdSHRPIeRS ¢ Pedi DAL, iantmMed han
supplied fromsaid first sem conductor integrated circuit to said third

sem condugtari 4 i egicM®d ainr bt ekl SabAtsecondegpeyed tORCH adHE. a28. A
nobi | e phone system according to claim 27, wherein said first sem conductor

i nt egr at edteitCsli teguppt es saont rele dgaak st feghdectats ofasakd
second sem conductor integrated circuit between said first operation status

or said seeqrtpenald Ot Bkatittde X9 r Ay IDbEle TONRheYStENEacey Ut ag to
claim 28, wherein said first sem conductor integrated circuit is for

baseband praeassy 1whiile saitd dhér deseingsanduct 9& liedtepbat ek ctreuit is for
di splay control. 30. A nobile phone system according to claim?29, wherein
sai d predetegrind hed poaGesssiisd ehsignall tprogessnatrd ast rkeri viwleensi gnal .
the logical value “0” is set. Which register should
be selected among the registers comprising a built-
in control circuit when the logical value “0” is set
is determined with the value of the index register IDX.
The index register IDX and address flag FG are accessed
via the first external bus 103. The bus 103 is composed
of a data bus 103D, an address bus 103A and a control
bus 103C. The register comprising a built-in control
circuit is selected depending on the value of index
register IDX, the address information, data information,
bus access control information and command information
are loaded to the corresponding register via the data
bus 103D, and access to the RAM 107 and access to the
bus 115 are driven depending on the command information
loaded. For the access, in this case, a setting value
of the register is used and the access timing 1is
determined with the access control information. The
data written to the RAM 107 via the external bus 103

can be accessed from the CPU 109 via the internal bus

108. The bus 108 1is composed of a data bus 108D, an
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31. A nobile phone system according to claim 30, wherein a storage device
is connected to said second bus and said storage device stores a processing
program whi ch specifies the processes to be executed with said second
sem conductor integrated circuit. -51 .A.ANF2. A Y2. A
F2. ANF2. ANF2. AY. ANY. A; Y. A(F2. A;
F2. ANY. AN32. A( F2. ANF. A3E. A(F. Aa3E. AaY. A(F2. AaY. A(F2. AF2. A,
Y. AaF2. ANYd ANRZs A; IFuANR.0A Aa hdAaY.cdn Ardd. ANR. ADBZ..A, The bus 115
F2. ANF2. AF2. ANF2. A(Y2. A; Y. A(Y. A, F. ANY. A, SE. A, FE. A; BE. A(F2. A; Y. A(Y+23GH{ - NO'
| wrmhc”Y] £8] €alnga] €aficakcal galtealasd cal 8], calhcaldxbd €akcBlealicd £ad £a] cal ca]
ca] ca] ca] ca] caU| ca] ca]ca] ca]ca]cTa! DuC J $ov()Q
} xsni d_Z] 3 calea] £a8l.ca)icf] calsea] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca! Q
P 1(5( D) ** sp i gP- 8022334566 86RMVBET 22 ACTlX B d. 7] L eajicalciaf ead€a] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] cal C1EWGESSH &t Ko KYMESH ST YHBKYEYZ brocess in the date processing
111 H_zb[ bebf bmbnb} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj ca] ca] §g]s<ta;]n¢@]fc@hc‘eab%]§@ﬂmeaj] gakeal Cahcal qa] ealnbwbbbbceeaccgecddddl d
xef =f f gggg$hShhhhi } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca] ca
] ca] ca] cappahcalenbes] crd zalealLr] 6ahcal €af eajtaad cahiclddnali vjud jiikkl 1 mn
gqrrsb5uvx! x?zz{}}4} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] cap ealead capralc@d calen] taleal catcal eadmakeal®#01 is also
Ob%/8EM xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]calcalcalc
a] ca] ca] cal calcat ea] Gal cahealwad 6alcal eakler'ddX btirl@4j xsni d 7] t Bajscal cal cal
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
ca] ca] caleakhlENe, although not particularly restricted, the
<l >~ T}xsnid _Z]]ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]lcalcalcalcalc
a] ca] ca] cakealcod sapoal,calcalcakcakeal cad K ¥-bh §ezypridxsandsfldcageal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca] ca] cajegliart . In this case, the boot program executed
,\h-[<f}xsnid_Z]]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]lca]calc
a] ca] ca] cahea|ciad callcakcalen)tdad ca cahdad Ep@&Skocessor 101 is reset
h-[ <f}xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ta] wagca)l ¢ §) o capcdalica] thcatdgiaBM BiVb&H ) 5AM 10%&' )gt! F
10%' ()-Y F 10%c& ()-YY

6, the internal memory 502 is connected to the internal

low- speed bus 115 but may also be connected to the
internal high-speed bus 108. The internal memory 502
of the second data processor is an electrically
reprogrammable nonvolatile memory such as a flash
memory and may be formed on one semiconductor substrate
together with the CPU 109 or the like or may be formed
on different semiconductor substrate and also may be
sealed in one package. When it is formed on the
different semiconductor substrate and is then sealed
in one package, it may be connected, within the package,
to the second external bus 105 in place of connection

to the internal buses 108, 115 of the second data
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processor 101. Here, the electrically reprogrammable
nonvolatile memories 501 and 502 are used as the program
memory.

The initial write of program to the electrically
reprogrammable nonvolatile memories 501, 502 has been
performed using a write device such as an EPROM writer
in the fabrication process of semiconductor integrated
circuit such as a data processor 101. The example of
Fig. 6 is based on the assumption that a boot program
is not initially written in the nonvolatile memories
501, 502 in the initial stage where the data processor
101 is mounted on the data processing system. The data
processing system of Fig. 6 enables initial write
operation of the boot program from such initial stage.
In short, the system for booting the second data
processor 101 from the RAM 107 is comprised within the
second data processor 101. Namely, the boot program
of the second data processor 101 is written to the RAM
107 from the first data processor 100 via the first
external bus 103 to control the second data process 101
to execute the program of the RAM 107 after such write
operation. For this purpose, switching is required to
drive the second data processor 101 with execution of
the program of RAM 107 or with execution of the program
of the memory 501 or 502. This switching operation is
performed using level of a boot mode signal (BT) 503

when a reset signal (RES) 504 instructs the reset
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10b<10%& ()-2! 10%& ()-!sYs! 10%b& ()-'*Ys! 10%& ()-'* 10-u
is in the high level during the period where the reset
signal 504 is in the low level, the switching is driven
by execution of program of RAM 107, while when the boot
mode signal 503 is in the low level, the switching is
driven by execution of prcgram of the memories 501, 502.

A structure for initial write operationof the boot
programwill be described indetail. In the second data
processor 101, the RAM 107 is set to the write-ready
condition by the first data processor 100 in the first
operation mode after the reset operation is cancelled
by the reset signal 504. In the first operation mode,
the boot mode signal 503 is set to the high level, for
example, during the reset period where the reset signal

504 is set in the low level and thereby the reset signal

504 is negated to the high level to cancel the reset

operation. In this case, the CPU 109 is controlled in
the instruction fetch. In short, supply of start
vector to the CPU 109 is controlled. As described above,

in this case, the access to RAM 107 is extended to the
first external interface circuit 106 by the first data
processor 100. When write operation to the RAM 107 by
the data processor 100 is completed, the start vector
for designating the leading address of the RAM 107 is
supplied to the CPU 109 with the command given to the
first external interface circuit 119 from the data

processor 100 or in response to change of the boot mode

-33-



10-u5() D) **~+D, }*?j _Tl 10- u$M 10%2&' () - $M 10%@& () -!d39! 10%&' () - 39! 10%& () -

iYL 109&' () - YL! 10%& () -

D,s,I-MN O P-050~_=110-u! nYM 10%b& ()-nYM 10%& ()-m 10@ 10@

10@10%@&' ()-4M 10%@&' ()-!n$M 109%&' () - 5022222334 @ 10-u! @! 10%&' ()-!"

F:110%z& ()-F:!110%& ()- 10b 10b

10b<10%& () -$M 10%&' () - M<66E8J8K8LE8MB8Uj @ 10-u! F: ! 10%0&' ()- 10b 10b

10b<f 10%&igra M 30%& ¢) thre M AWM é)- from the high level.

M 10%& ()- 88=====>7~_ =110-u! "Y:110%b& ()-Y:!10%& ()- 100 100

100<f 10% & cC)o M 21U (Lhe! [FRU 109Bb& X ¢ c A2 A@CORECIYSHHt 40 & tldbe d
in the RAM 107. Here, since attention is paid to the
initial write operation of a user program, it is enough
when the program stored in the RAM 107 is at least the
write control program of the user program. The user
program itself may be transferred previously to the RAM
107 together with the program described above.
Otherwise, it is also possible to initially write the
user program to the memory 502 by reading this program
from the serial interface circuit 116 or the like
through execution of the write control program
transferred to the RAM 107.

In the second operation mode after the reset
operation is cancelled, the memory 501 or 502 is
considered as the object of instruction fetch with the
CPU 109. In the second operation mode, the boot mode
signal 503 is set to the low level and the reset signal
504 is negated to the high level during the period where
the reset signal 504, for example, is set to the low
level, and thereby the reset operation is cancelled.
Accordingly, the CPU 109 executes the user program
initially stored in the memory 501 or 502 via the first
operation mode.

The operation for storing the program for write

control as the boot program to the RAM 107 from the first

data processor 100 will be described.
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external storage such as memory 505 or memory card 506
connected to the first data processor 100 or from the
serial interface (not illustrated) is written by the
first data processor 100 to the RAM 107 of the second
data processor 101.

The boot program transferred to the RAM 107 may
include up to the application but a short boot program
may be used when it includes the following processes.
For example, the programs to be written to the memory
501 or 502 are stored to the program on the RAM 107
through the transfer of programs via the first external
interface circuit 119 fromthe first data processor 100.
Otherwise, the programs to be written by transferring
a program to the memories 501, 502 are stored using the
serial, USB terminals or memory card of the peripheral
device 116 of the second data processor.

From above description, when the memories 501, 502
for boot of the second data processor 101 are flash
memories, the system for initializing the flash memory
has been required intrinsically in the post-process of
the system assembling, but since the flash memoxry can
be initialized in the mode for booting from the RAM 107,
mass-production cost of the data processor 101 can be

reduced.

Fig. 7 illustrates an example of timing chart of
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6.

The first data processor 100 supplies a boot mode
signal 503 and a reset signal 504 to control the drive
of the second data processor 101.

When the first data processor sets the boot mode
signal 503 to the high level to cancel the reset (the
reset signal shifts to the high level fromthe low level)
and thereby the second data processor is driven in the
mode of boot from the RAM 107. Accordingly, the boot
program is transferred to the RAM 107 via the first
external bus 103. The CPU 109 of the second data
processor detects that the boot mode signal is in the
high level and the boot program is fetched from the RAM
107 via the first external interface circuit 119, The
CPU 109 is controlled to perform the instruction fetch
during transfer of boot program and is therefore set
in the waiting condition because the boot program is
not supplied thereto. Upon completion of the transfer
of boot program, the first data processor 100 transfers
the transfer completion command to the first external
interface circuit 119 and when the first external
interface circuit 119 instructs fetch of the boot
program to the CPU 109, the second data processor 101
is driven with the program of RAM 107. The CPU 109

executes the boot program in the RAM 107 and performs

the write process of boot program to the memories 501,
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is completed, the second data processor 101 is reset
again (reset signal (RES) 504 is shifted to the low level
from the high level) and this reset is cancelled under
the condition that the boot mode signal (BT) 503 is set
to the low level to drive the second data processor 101.
Accordingly, the CPU 109 fetches the boot program from
the memories 501, 502 to execute this program and
thereby the data processing operation of the seconddata
processor is driven.
The example of Fig. 7 illustrates the operation
timing to supply the boot program to the memories 501,
502 from the memory 505 or memory card 506 connected
to the first data processor 100 via the first external
bus 103.
Fig. 8 illustrates an example of the other timing
chart of the boot operation in the data processing
system of Fig. 6. The timing illustrated in Fig. 8
assumes that the boot program stored in the memories
501, 502 is supplied via the serial and USB terminals
116 or the like of the second data processor 101. The
others are same as that of Fig. 7.
Fig. 9 illustrates an example of the timing chart
when the boot program is updated or the application

executed by the second data processor 101 is

added/updated under the condition that the boot program
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is stored in the memory 501 or 502.

When the first data processor 100 sets the boot
mode signal 503 to the low level to cancel the reset,
the second data processor 101 starts the drive by
fetching the boot program from the memories 501, 502.
The memories 501, 502 previously store the transfer
program for update of the boot program or
addition/update of the application executed by the
processor 2 and the transfer program 1is driven with
drive instruction or the like from the first data
processor 100. For example, the application for
addition is received through radio communication via
an antenna connected, for example, to the first data
processor 100, the first data processor 100 transfers
the received application for addition to the RAM 107
via the external bus 103. The second data processor
101 fetches the application for addition stored in the
RAM 107 to the internal bus 108 via the first external
interface circuit 119 and then transfers this
application to the memory 501 or 502 for the write
operation.

Fig. 10 illustrates an example of the cross-
sectional view of a multi-chip module forming the data
processor 300 of Fig. 3. On one plane of the high
density mounting board 510, many bump electrodes 511

connected to the mounting surface of a printed circuit

board formed of a glass epoxy substrate are allocated,
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512 and pad electrodes 513 connected to the bump
electrodes 511 are allocated. At a part of the
micro-bump electrodes 512, a bonding pad of the
semiconductor chip 302 is mounted on the face-down basis.
The other semiconductor chip 301 is stacked for
allocationon the semiconductor chip 302 and the bonding
pad of this semiconductor chip 301 is connected to the
corresponding padelectrode 513 with a bondingwire 515.
The entire part of the bonding wire 515 and
semiconductor chips 301, 302 are molded with resin 516.

The present invention has been described on the
basis of the preferred embodiment thereof but the
present invention is never limited thereto and allows
various changes and modifications within the scope of
the claims thereof.

For example, the peripheral circuits and the other
circuit modules comprised in the data processor are not
limited to those described with reference to Fig. 1 and
may be changed as required. The internal bus of the
data processor may not be sorted as the high-speed bus
and low-speed bus. In addition, the operation supply
systems for the first circuit and second circuit are
not always separated from the external power source
terminals and stop of supply of the power source may

be controlled with a switch circuit. In addition, when

the data processor is formed as the multi-chip module,
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kind of the semiconductor integrated circuit to be
loaded is not limited only to that described above and
three chips in total such as a semiconductor chip like
the flash memory 502, a processor core chip such as the
other CPU 109 and an interface chip like the
semiconductor chip 301 may be mounted. A plurality of
flash memory chips may also be mounted to the multi-chip
module.

As described above, the present invention may be
widely applied to the data processing system which is
intended to dispersion of processing loads using a
plurality of data processors such as the mobile phone
system, display control system, printer system and the
other mobile information terminals and to the data

processor which utilizes such data processing system.
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1. A data processing system comprising a first data
processor and a second data processor,
wherein said second data processor further
comprises an interface circuit which makes said first
data processor obtain a bus right for use of an internal
bus of said second data processor and
wherein said interface circuit makes said first
data processor having obtained said bus right for use
of said internal bus access to an input/output circuit
connected to said internal bus.
2. A data processing system according to claim 1,
wherein said input/output circuit comprises one or more
circuits selected from an SDRAM interface circuit for
connecting to an SDRAM, an LCD interface circuit for
connecting to a liquid crystal display device, a memory
card interface circuit for connecting to a memory card,
a volatile memory interface circuit, an electrically
erasable/programmable nonvolatile memory interface
circuit and a general purpose input/output port.
3. A data processing system according to claim 2,
wherein said interface circuit includes a buffer RAM
which can operate exclusively in response to access from
sald second data processor and access from said first
data processor.

4. A data processing system comprising:

a first data processor;
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afirst bus connected to said first data processor;

a second data processor connected to said first
bus; and

a second bus connected to said second data
processor,

wherein said second data processor further
comprises a first external interface circuit connected
to said first bus in a one terminal and to an internal
bus in an other terminal,

a second external interface circuit connected to
sald second bus in a one terminal and to said internal
bus in an other terminal, and

a switch circuit for connecting said one terminal
of said first interface circuit to said second bus in
place of said one terminal of said second external
interface circuit under the condition that said second
data processor is in a standby condition.

5. A data processing system according to claim 4,
wherein supply of a clock signal to a clock
synchronization circuit included in said second data
processor is stopped during said standby condition of
sald second data processor.

6. A data processing system according to claim 5,
further comprising a power supply control circuit which
is capable of separating an operation power source of

said switch circuit and an operation power source of

other circuits in said second data processor and is
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capable of also stopping the supply of said operation
power source to the entire part or a part of said other
circuits in response to said standby condition of said
second data processor.
7. A data processing system according to claim 6,

wherein said second external interface circuit

includes an LCD interface circuit whichmay be connected
to a liquid crystal display controller,

wherein said second bus is connected with the
liquid crystal display controller, and

wherein said first data processor can control said
liguid crystal display controller via said switch
circuit.

8. A data processing system comprising a first data
processor and a second data processor,

wherein said second data processor includes a
nonvolatile memory to which data may be written with
said first data processor in a first operation mode
after a reset operation is completed,

a CPU which fetches instruction from said
nonvolatile memory after said writing in said first
operation mode, and

an electrically erasable/programmable
nonvolatile memory from which the CPU fetches
instruction in a second operation mode after said reset

operation 1is completed, and

wherein said first data processor designates said
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stores, to said volatile memory, a write operation
control program for said nonvolatile memory and then
instructs said CPU to fetch instructions of said write
operation control program.
9. A data processing system comprising:
a first data processor;
a second data processor; and
an electrically erasable/programmable nonvolatile
memory,
wherein said second data processor includes a
volatile memory to which data may be written with said
first data processor in a first operation mode after
a reset operation is completed, and a CPU which fetches
instructions from said volatile memory after said
writing in said first operation mode,
wherein said nonvolatile memory is fetched the
instruction by said CPU in a second operation mode after
sald reset operation is completed, and
wherein said first data processor designates said
first operation mode to said second data processor and
stores, to said volatile memory, awrite control program
for said nonvolatile memory and then instructs said CPU
to fetch instructions of said write control program.
10. A data processor comprising a CPU, an internal bus

connected to said CPU, a peripheral circuit connected

to said internal bus, a first external interface circuit
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second external interface circuit connected in one
terminal to a second external terminal and in the other
terminal to said internal bus,

wherein said first external interface circuit
obtains the right for use of said internal bus in
response to the access request from an external side
and allows said internal bus to access to said
peripheral circuit connected to said internal bus.
11. A data processor according to claim 10, further
comprising a switch circuit to connect said first
external terminal, in place of one terminal of said
second external interface circuit, to said second
external terminal during the waiting condition of the
CPU.
12. A data processor according to claim 11 further
comprising a nonvolatile memory to which data can be
written from an external side via said first external
interface circuit in a first operation mode after the
reset operation is cancelled and a program memory,
wherein said CPU can fetch and execute instruction

from said nonvolatile memory after the write operation
in said first operation mode and can also fetch and
execute instruction fromsaid programmemory in a second

operation mode after the reset operation is cancelled.

13. A data processor according to claim 12, wherein
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sald program memory 1s an electrically
erasable/programmable nonvolatile memory.
14, A data processor according to claim 13, wherein
said CPU, internal bus, first external interface
circuit, second external interface circuit, switch
circuit, nonvolatile memory and program memory are
formed on one semiconductor substrate.
15. A data processor according to claim 13, wherein
said CPU, internal bus, first external interface
circuit, second external interface circuit, switch
circuit and nonvolatile memory are formed on a first
semiconductor substrate, said program memory is formed
on a second semiconductor substrate, and said first
semiconductor substrate and second semiconductor
substrate are sealed in one package.
16. A data processor comprising a first terminal
connected to a first bus, a second terminal connected
to a second bus, a first internal circuit and a second
internal circuit which can selectively take a first
condition or a second condition, a first signal route
connected to said second terminal from said first
terminal via said first and second internal circuits
and a second signal route connected to said second
terminal from said first terminal via said second
internal circuit,

wherein said second internal circuit selects,

depending on the condition of said first internal
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circuit, any signal route of said first signal route
and second signal route.
17. A data processor according to claim 16,

wherein said first condition is the operating
condition where said first internal circuit executes
instructions and said second condition is the waiting
condition where execution of instruction is suspended,
and

wherein said second internal circuit selects said
first route in the operating condition and selects the
second route in the waiting condition.
18. A data processor according to claim 16, further
comprising a power supply control circuit for
controlling supply of a first power source for said
first internal circuit and supply of a second power
source for said second internal circuit,

wherein said power supply control circuit stops
supply of the first power source to the entire part or
a part of said first internal circuit when said second
signal route is selected with said second internal
circuit.
19. A data processor according to claim 18, wherein
sald first internal circuit, second internal circuit
and power supply control circuit are formed on one
semiconductor substrate.
20. A data processor according to claim 18,

wherein said first internal circuit and said power
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supply control circuit are formed on a first
semiconductor substrate, said second internal circuit
is formed on a second semiconductor substrate, and
wherein said first semiconductor substrate and
second semiconductor substrate are sealed in one
package.
21. A data processor according to claim 16, further
comprising a clock control circuit to supply a clock
signal for synchronous operation to said first internal
circuit,
wherein said clock control circuit stops, when
said second signal route i1s selected with said second
internal circuit, supply of the clock signal to said
first internal circuit.
22. A data processor according to claim 21, further
comprising a power supply control circuit for
controlling supply of a first power source to said first
internal circuit and supply of a second power source
to said second internal circuit,
wherein said power supply control circuit stops,
when supply of the clock signal to said first internal
circuit is stopped, supply of power source to the entire
part or a part of said first internal circuit.
23. A data processor according to claim 22, wherein
said first internal circuit, second internal circuit,

clock control circuit and power supply control circuit

are formed on one semiconductor substrate.
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said first internal circuit and clock control circuit
and power supply control circuit are formed on a first
semiconductor substrate, said second internal circuit
is formed on a second semiconductor substrate, and said
first semiconductor substrate and second semiconductor
substrate are sealed in one package.
25. A data processor comprising a first terminal
connected to a first bus, a second terminal connected
to a second bus, a first internal circuit, a second
internal circuit, a first signal wiring for connecting
said first terminal and said first internal circuit,
a second signal wiring for connecting said first
internal circuit and second internal circuit, a third
signal wiring for connecting said first terminal and
sald second internal circuit, and a fourth signal wiring
for connecting said second internal circuit and said
second terminal,

wherein said second internal circuit includes a
selecting means for selecting said second signal wiring
or said third signal wiring to be connected to the fourth
signal wiring.
26. An information processing system comprising a
first bus, a second bus and a data processor connected
to said first bus and second bus,

wherein said data processor has a first operation

status and a second operation status,
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wherein said data processor processes, in said
first operation status, the information supplied from
salid first bus and supplies the predetermined
information to said second bus, and

wherein said data processor also supplies, in said
second operation status, the information supplied from
sald first bus to said second bus in direct.

27. A mobile phone system comprising:

a first semiconductor integrated circuit;

a second semiconductor circuit;

a third semiconductor circuit;

a first bus for connecting said first
semiconductor integrated circuit and second
semiconductor integrated circuit; and

a second bus for connecting said second
semiconductor integrated circuit and third
semiconductor integrated circuit,

wherein said second semiconductor integrated
circuit has a first operation status and a second
operation status,

wherein said second semiconductor integrated
circuit performs a predetermined process based on
information supplied from said first semiconductor
integrated circuit and then supplies a result of said
process to said third semiconductor integrated circuit
in said first operation status, and

wherein said second semiconductor integrated
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circuit supplies in direct information supplied from
said first semiconductor integrated circuit to said
third semiconductor integrated circuit in said second
operation status.

28. A mobile phone system according to claim 27,
wherein said first semiconductor integrated circuit
supplies a control signal to decide status of said
second semiconductor integrated circuit between said
first operation status or said second operation status.
29. A mobile phone system according to claim 28,
wherein said first semiconductor integrated circuit is
for baseband process, while said third semiconductor
integrated circuit is for display control.

30. A mobile phone system according to claim 29,
wherein said predetermined process is the signal
process at least for video signal.

31. A mobile phone system according to claim 30,
wherein a storage device is connected to said second
bus and said storage device stores a processing program
which specifies the processes to be executed with said

second semiconductor integrated circuit.
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