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1 PROGRAMVABLE CONTROLLER The present |nvent|on is directed generally to a
programabl e controller, into which a sequence control programis
i gcorporated, for inputting and-outputting 5.nformation to a variety of
| ocal ijntelligent appliances inan FA (Factogy Automation) field for
eff|C|éhL1y controlling factory production Iﬁnes or in a PA (Process
Aut omation) field for controlling nultiple |ndustrial processes. 10
The present invention is directed nore oartlcularl ~t.0 _an i nprovenent of a

change-over system associ ated with &8 MABLE.CONTROLLER, ec it | ng the
sequence control program @Réd %ﬁ:éﬁéﬁﬁ’aiﬂv@ﬁﬁ’féﬁs is @I‘ﬁé’@té@n Yeneridlave €6Ca
aneliorated a function for ahgasm 15,arbitrarily set "by the User,

a control function BYRFraga ipto; r fi i %Scpgtrol
the | ocal appliancesrogtameces VIilil@oE:b@r&H:@ﬂ@' sfokerii mﬁml moammung
wor kabi lity of tg;ﬁenc congrol r&o"nm é

general, a CPU arﬁ :gn ﬁﬁ%ﬁg@ﬂt\/\ﬁpl&a‘wes

typi cal general - purmsamrmeS(ﬁcﬁcrﬁ ,Atﬂ:dxﬁa'bﬁ.bnm cfbeldceforr eFFIPiontly

fanily o the |1 keycoierekilnd| 5GR3EY, BREafcRiRRTISRbs! Belion % (B8 (ppnegps
nuneric val ues or Ibgtomm.ﬂﬂn)sefi(eldaiox mobld@@mltipﬂt&dndustrial

processors’ operate LdSad6a NY changed over in accordance with a sequence

control programstored In_a program nenory._ An exangl e of _.a nodul e, wherein
the first and 301%econd pFhe cexesent {ayentiey ipcdirected; wager pasticularly

singl e program mengy as Mwﬁh@%ﬂwmélwart Systém dssébBiatedPeith
of prior art progra _!;ﬁcontroller | i ses mghlon of the first

and second 35 procéds % cBEPEPAFOFn £2%h e&‘?% Es | fontrol
t er kg~ of desi gn t hgpradeamrahndnan aogdinaryoprmouisss or @bncomitantly, there

are ameliorated a function for a basic process
15 arbitrarily set by the user, a control function over a.
group of I/0 cards for transferring signals to the local )
appliances and receiving the signals therefrom and a
programming workability of the sequence control program
set inside. _
20 In general, a CPU board in the programmable
 controller is equlipped with a typical general-purpose
processor (e.g., a 16 bit microprocessor 68000 or the
liké) serving as a first processor and a processor (e.g.,
a 68000 family or the like) dedicated to execute only an
25 arithmetic operation of numeric values or logic which
serves as a second processor. These processors operate
while being changed over in accordance with a sequence
control program stored in a program memory.
' An example of a module, wherein the first and
30 second processors alternately operate to read from the
single program memory is described below in relation to
Fig. 1. | | |
This type of prior art programmable controller
utilises a combination 'of the first and second
35 processors, resulting in such a troublesome situation in’
terms of design that the machine language commands stored



2 in the program nmenory have to be allocated beforehand to the first and
second processors respectively at a stage of systemdesign. On the other’
hand, recently oft-utilised commands 5 are interpreter type comands
(|nterpretat|on program commands) desi greed i ndépendently of the machine

| anguage commands intrinsic to the first processor, these |nterg£Eter
t ype commands tendlng to be stored in the program nenory. 10 ° '

appar at us naki ﬁ{aﬁ 85 y }%é:%@ﬂ%fel‘?%hdr |y
setting commuands exec% the s¢ on %rggeﬁglm?&%%a tion to the €
commands execuftd® b‘-yu%ﬂ'e and ssegeRd cRXAFesSqRe  cTRSPRStiveldysiaty & optage
al  ocating t he oo Eytdm 'rdégihﬁl first and second 15 processors respectively

at a stage of designing the fi 0CE£SSOr . f| rst-.ar, .second procegsor
i s specified in conf &hithe eEoﬁ! B?c?ﬂE d&ir]éﬁ?‘? ‘E‘F‘P%
program menosy aﬁlcﬁ.nterpr@iﬂﬁf pepoomniﬂxais of ineemoaumﬁt mgram
efficiency and ex and, t.he, co. %]141 “é ? ecu? t he cgg
processor. )ofd%%{g;g N 3‘&% Fﬁ?} a%‘aa?ﬂe
i nterpreter typmmmdadsinﬂmimsatc ttn fthet ﬁimsasscprooessoud}e Shoesel
Processor OPer ShERrpaeREN! £5bbY ddifiindd °LBAAENET 9 TR BedED 1H° the
program 25 nendiy and su ese conmman second procéssor,
which in turn: PGMEFDMI em of causing a time-consuning transfer of

~ the programpgWere thg i E&P&éﬁsf ISR dasdr eof'sedixetiﬁt @ibt&!’ro &
has to interpret the rea t conmands afd 30 determ ne essor
execution. = ESPE@ARAs, 1% capabier ofuLrgele %ﬂttimspoam@@ccmecuted

processors ar elgfyf emle][ltsle\caimnge@de@sorarizxemeait:\iexgetboethéheb]gamms 't
S o DY oelel W Bl THEN LR Ol TChd odShaPRRY
an operation ﬁbr oehhl:gcag;ing/ethet ommands  todtheecbfidst and second
15 processors respectively at a stage of designing the first
' 'processor. The first or second processor . is specified in
conformity with contents of the commands read from the
program memory, and it is therefore possible to increase-
a practical efficiency and expand the comands to be
20 executed by the second processor. : '
In the case of employing the machine language
commands and the interpreter type commands, however, the
first processor, when the second processor operates, "
sequentially reads the program commands from the program
25 memory and supplies these commands to the second
processor, which in turn leads to a problem of causing au
time-consuming transfer of the program. _
Where the. interpreter commands are used, the first
processor has to interpret the readout commands and
30 determine a processor for execution. Especially in an'
"apparatus where the first and second processors are
frequently changed over, an excessive period is created.
It is a primary object of the present invention,
which obviates the foregoing problems ; to provide a
35 programmable controller capable of facilitatinq an
operation of changing over the first and second




3 processors and speedi ng up processes as a whole. According to the present
i nvention, a programmable controller conprises. a first processor; a second
processor; a program menory systemfor storing Sinterpreter type program
commandg ;and basi ¢ commands; ~a first infornmdtion bus through which said
first precessor is connected to said progfram nmenory system and a second

I nformati on bus through which said second processor is connected to said

first processorprobesgbyssand. tpeatihgPupC processestds? aPwhyy1d) command and
j udges whet her said paograwk%ongpnq?§$ executed, by said first processqr. or
sai d second processor~CHREABY; &% i Qﬁ%ﬁ%%§o+n¥ﬁﬁg€8nfh5t QTﬁWQi§¥ﬁn
command be execcontrol lsaxr d ¢omprigesessor fixEtl fprotessorgssar sesend
oper ates, said Ik, focess saj gr ng Jfro '
rogram memorPESces¥oRl 1VEST ¥rogReh *HdhSted WU eds T kel ing,
at the sane tisnbnterpreterptypeo progmand commagids anshrbapiccescosmandsd when

said st PrOCERSgE iifanatish Shisl MG GARI RS SYEGH ftdbbealinl d

second processor, said Tirst processor supplies sald program co
sai d second prot®ssenpnerteate SRifyDFq9raR MeRAFHRYStempraed ahAeaond

invention may bgn£beRatiolNIRIsStERED W3 Eh Ys&Hd I iseéond OpPbéessor is

exanpl es 25t hereof will now be dasc ed in relation tﬁ an, exanp] e of, the
orior art with GORREEHRd &9 { RBLG. R, PR CRSERTIosWhRRoRN, FALE FITAY s
f;_ bl oclé di ag “@r%f“t‘“%‘t regds. ._alr peogRain abmanmfggag _judgb&ofkvhuthe?r.ﬂ said
i g. is a oC iagram, iJ lustratin an l1ent, of _a

pr ogr ammabl e cHTTHFB, Cng'Pﬁ'él i?ﬁeﬁ?ﬁ'&ﬁ#egi 6’? %?h? ' efﬁ'%s& b?rg?gsﬁ?ﬁglpzfrrs
each showi ng opsaidi seconfl {procegsot wherpsaidd fiirst gprdcessgr jhdges a
bl ock diagramygyliu [ 5 S ek &1 Sty [
t he \efrbodi ment %#J‘ti Zﬁi‘?“i ggﬁﬁﬁ i ';"‘;Hedjol;]"‘il EuBed WPOuald ' PRt

. processor, said first processor itself operates, said

15 first processor reads said program command f£from said

program memory preparatory to execution of said
program command and at the same time issues a pseudo
command to said second processor; and when said first
processor judges that said program command be executed by
20 said second processor, said first processor supplies said
program command to said second processor in place of said
'pseudo command. o _ )
In order that the invention may be clearly
understood and readily carried into effect examples
.25 thereof will now be described in relation to an example
kJ of the prior art with reference to the accompanying
drawingé, in which: )
Fig. 1 is a block diagram illustrating a prior art
programmable controller; .
- 30 Fig. 2 is a block diagram illustrating an
‘embodiment of a programmable controller of the_invention;'
Figs. 3(a) and 3(b) are diagrams'each showing
operations of the apparatus depicted in Fig. 2;
Fig. 4 is a Dblock diagram illustrating an
35 apparatus, wherein a construction of the embodiment of
Fig. 2 is partly modified;



4 Figs. 5(a) and 5(b) are diagranms each show ng operations of 't-he

apparatus depicted in Fig. 4; Inthe prior art nodule depicted in Fig. 1, a’

first processor CPUl conceived as. a typical general -purpose 5 processor .
(e.g., the 16-bit microprocessor 68000) gand a Second processor BPU2 defz ned
as a processor (e.g., the 68000 fam’'ly) dedicated to execute the - &
arithnetic operation of nuneric values or logic are connected via an
‘information bus b_to a p ram ry 3. Note,that the 10_secpnd .processor
BPL2 s in soms CBEESrof bRl 24D) 1858 Gi80EARE eRFD FBGRATGmDry
3 stores namperstiomsguafethenappdratuspdepistredodnnfdy.f @; t he processor

CPUl. The hod:hy .5 ially 15 gseading th
Tmohi ne | ahguage il eEioE haE HoARTSCUBBBELN I RIS W B AR TD. | 02
" are to be qxecessoby GRIE poonssivedsras, @i wypical r genexed purpnse

t ; ) . - i 14 ~ . ' /, t h
Crmands | itofef 02 (B ey 16 bI€ RiesepsaboREly codbUpraHaiay; |o°
t he processIRCENAPRPERSEOF @%‘R) ¢9r¥)h¥?‘¥ngsaar iPFRC3SRBN{ Pl -exdd® i on.

In Fig: 2, 46600 i'2amiaw) aedbostaaNt tof axRcAate e e Lo Ehfkldlc Of the
I nvention. In tqr,l\]l_’f enmbodi nment CPU;I1 1S congec ed via a first 25 . information
bus bl to ERSTaFIeH of numeric ¥3 Heet 8Y vPILG SECofGny Vitéh s b2
tokt he pr ogireformaes anSbuEh'g o0 e sprog b’ menoeypdr.at eote ptha‘tamhmf rmﬁnd
take-in gprcui 1 nw t 1nf or g S the, si the -
pr ogram (rirg ef‘ilé%g %‘%‘?%ggé% CB%%L}% 3"8'I r%%u?gg??cﬁ%%%gnﬁécggd o the
i nf or mat i orl4hkt Pprovessersi de of CPUL and further a pseudo command .
generating circuidpad aimdi REmd s €3dog geprad e nt4 2AGa
execution”™ with 'r*é%%ecéfégg%lﬁg@%ﬁé _gr os?gm c,omgr{aﬁ{flzgdojﬁ?ﬂgﬁa %ﬁ t

i ncl udes a SITMRAAS\R% PregLam semmandgs e REFRSBPEFRMc 0 FR®h d

take-in cirprbtedbory CPUL executes processing by sequentially
' 15 reading the machine language commands.  The  processor
CPULl, when the readout commands are to be executed by the
‘processor BPU2, gives instructions for an operation and a .
data preparation to .the processor BPU2. Subs'equéntly,
" the commands 'Ire'ad_ from the program memory 3 are
20 sequentially issued to the processor BPU2 with a view to
imparting' a right of control execution.
In Fig. 2, there is shown an embodiment of a
programmable controller of the invention. -
© In this embodiment, CPUl is connected via a first
25 information bus bl to BPU2 which is in turn connected via
a second information bus b2 to the program memory 3.
h The processor BPU2 incorporates' ‘a program command
take-in circuit 21 connected to the information bus b2 on
the side of the program memory 3, a program command
30 readout circuit 22 connected to the information bus bl on
the side of CPUl and further a pseudo command generating
circuit 23 for holding a pseudo command :'epres_enting "no
execution® with respect to CPUl. The program command
readout circuit 22 includes a change-over circuit 24 for
35 gelecting the program command take-in circuit 21 or the
pseudo command generating circuit 23. |

22

¢



pseudo command generating circuit 23. In this enbodi nent, the program
menory 3 stores interpreter type commands and the BPU2 basic commands as
wegl I . The operations of the thus constructed .apparatus of 5 the invention
wi || be explained with reference to Figs. 3(2) and 3(b). Fig. 3(a)

il lustrates a case where CPUL executes the conmands. The processor BPU2
judges that the command 1 read 10 at an address Y1 is catered for CPUL and

changes over the change Othﬁ.sCIéﬁHbauRén{:P tthfé pr %a}ncqmaaflyt aKezikBres
circuit 21 withi.n I% dedl cate rocessor g { command 1°is

i mparted from t H& %d"?’&%ﬁ‘&? ﬁp Bt l) ‘F‘B‘“‘Pﬁ@ds as
processor CPUL weldh in turn 15 starts operati ng Note that the readout

addresses with respec Y, r 9) en
during operation of ¢ rni nﬁgg Wé(%@lghgr%%&%g gésg}égguéhgf
20 BPL2 executfethehecinvembior. wtaé peocaxplaimid 2withgeeferencehetgoRhgad 2
read at an addrggg Yard 3@ Pe processed by itself, whereby the pseudo
command circuit 23°s connect ed tqo the program comand readout circuit 22
with the aid of the ctE@e-368)odddustzatas ca cpseh vhese CPHgcpERcUtEAL?
reads the comanthe lcmniamRigr ogram nenory 3 in accordance with the readout

et orms noching. i n o BRROTOeRHEE, BENSoAuGas AL NERepFemRRd L - Fead

execution" whpchat an3@diress fYlonmsBdterad tfo1s CRUN @nd tdicangesooderr €he

Sroot hl'y of f act CRETGRERge . ot SRt ket ChoL b PG hgaﬁsgei‘?ﬁiﬂ-m

futility in tinmeirgmit 21 within axdedicasiedvprocesspr 22.t hdhe oveadout

BPU.?\/ command 1 is imparted from the program command readout
_ ‘circuit 22 via BPU2 to the processor CPUl which in turn
15 starts operating. _

Note that the readout addresses with respect to the
program memory 3 are generated from BPU2 even during
operation of CPUl. _ '

Turning to Fig. 3(b) there is shown a case where

20 BPU2 executes the commands. _.

The processor BPU2 judges that the command 2 read
at an address Y2 is to be processed by itself, whereby
the pseudo command circuit 23 is connected to the program
command readout circuit 22 with the aid of the change-

. 25 over circuit 24. With this ‘arrangement, BPU2 reads the
./ command from the program memory 3 in accordance with the
readout address generated by itself and then executes the
command, while CPUl performs 'nothing in conformity with a
pseudo command N représenting_ "no execution" which is

30 given from BPU2. | _

In this manner, the commands read from the program
memory 3 are surely imparted to CPUl or BPU2, thexeby
smoothly effecting change~over between CPUl and BPU2
without causing futility in time. '

35 In the example shown in Fig. 2, _the processor BPU2
is middled between CPUl and the program memdry 3.
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is mddl ed between CPUL and the program nenory 3. 6 However, another
arrangenent . equi val ent thereto is that CPUL may be middled therebet ween by
providing circuitry in CPUL, which corresponds ‘to the program conmrand
take-in circuit 21, program conmand rea(gout circuit 22, pseudo 5 com‘reL}j
generating circuit 23 and change-over circuit 24. In this exanpl e, thes
processor i nterposed therebet ween acts to generate addresses wth respect
to the prog}r{am menory Hence, even after changi ng over the processor.

“which is toHeWR¥eFe ARO an%"‘ﬁﬁtsieﬂﬁétv n% HheEstemd® Watne
program i s CPUSt mayl \begrmideedy thoeebietdeet mpcpseoﬁ.dmgd dirdlﬁﬁ:hﬁr efore

Poepect “to kPSP et Al EPhbBlRlk K" R Brbgian fuimt HESRES
. given an 1&muiﬂg@i&ntprugn@cwmrmjdreadestg@immﬁad ﬂﬁ ttpsendte of

CPUL can e, &ﬁ% eﬂgrgtgﬂ a%”ap_.‘g{{gl&y 23 hpdt Eﬁa‘ﬁ?& Wtcﬂ:g:ﬁ 2f. 1N
this exanple Focessor BPUZ I NCOr por Al es an dddress reading circuit 25
for taking in addIBssé'ShQQ) g@xanple,by wre)l pIegessar | nipterposedus bi,
~an address tﬁéféﬁéﬁ%&ﬁ G.Ut%“'ﬁo Zéeﬁéfatgpaﬁhrﬁﬁsblﬁe ﬁfﬁ@OEEspéértes&?S of -

t he program nmenory 3 he |nformat|on bus b2 . and. a cha Qver circuit
27. The ch%ePGPSFBE\ r"&?}\‘?@? 3ser HRANEQ, cGNﬁBctaﬂ'ﬂar aﬁﬁ?&géngr A¥8%rring

circuit 26 eﬁet i:beee%:.ess:metﬁfh rig CIﬁcswdxe"éneé tehan adfimased gengrating

f d 7
L TR Wbt o i Rl s ©

5(a) and:5(¢1§asﬁ9d by t]iegmﬂ(da])edlpuet:esser,a and e ivheis ERdiresboamait es
L e o adone BEecBA SRR skl Irf LAORRRERLA BRI AR 1eC! o
i s connect ethe (2ddEessas c¥ithcEaPRYCE F@uFFGZProgRﬁmaW Bl gener at ed \u
- Turning now to Fig. 4, ‘there is given an
15 arrangement in which the addresses generated on the side
- of CPU1 can be sent to the program memory 3 -in the

embodiment of Fig. 2.
In this example, the processor BPU2 incorporates an
address reading circuit 25 'for"taking in addresses
20 generated by CPU1 toward the J.nformat:l.on bus bl, an
 address transferring circu:.t 26 for J.mparting the readout
addresses of the program memory 3 to the informat:.on bus
b2 and a change-over circuit 27. The change-over circuit
' 27 serves to connect the address transferring circuit 26
25 to the address reading circuit 25 ‘or to an‘address
'generating cirou:.t prov:.ded J.n an inter:Lor of the
'ded:.cated processor 2. _ ' L

'  Operations of this embodiment will here:.nafter be
described in conjunction with Figs. S5(a) and 5(b). '
30 Fig. 5(a) illustrates a case where' 'CPUL executes
the commands. The change-over circuit 24 incorporated in
BPU2 is connected to the program command take-in circuit
21, while the change_-ove_r circuit 27 is connected to the
address reading circuit 25. An "a:ddress 21 generated in
35 CPUl is transferred via BPU2 to the program memory 3, and
- the command 1 corresponding thereto passes through BPU2
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35 CPUL is transferred via BPU2 to the progran1nenDry 3, and the connand 1
correspondi ng thereto passes through BPU2 7 and is then given to CPUL.
Figg. 5(b) shows a case where BPU2 executes the comands. The change-over
CIrCUIt&24 i ncorporated in BPU2 is connected7to the pseudo command
generating 5 circuit 23, while the change-over circuit 27 is connected to

t he address generating cichit 28. The processor BPU2 reads and executes

the command 2 i RRCGY dHGE & é(}.lagba@icﬁfss Y3 generated inside, whereas
CPUl executes nothing after ing a pseudo command N from BPU2. 10

The arrangenent exenpl Fige( |(F?) FFhpws @akEﬁsePth%E%eﬁ% eeggentes the
arbitrary positicofmands\e pr cmeam:nméyoeegnctn‘mﬁlﬁozﬁdmm&émeﬂn

shown | n Fg BRI oA s ,SonnetedCaa orBE CpeRRAY (bammand pgeRarAT La
alternately i P cdaxfomist t%mﬂﬁ]tehethmmfmn@e-rm feireuie 27 obs aconrevted3.
hence hi gh- oped (5 S, SURFHE MG QGO I, PR PEIEREY: Sopa ¢
t he basic comumreadsayamd euEicnseSas:hmosmmdu as.tn accopgance twidie ans
no necessity Bardfé%?rws?tg% ﬂﬂe&helﬂﬁgaé' OWﬁEr@&E‘sCU iYL béx%pé&eé‘“d

it is therefore possible to ssed above

progr anmabl e coROtHing aften; Iﬁ?é'l-"lnfﬁ/éﬁtBﬁﬂPdr% ‘Em% Wt F%rm%g a

velocity of d@quence apya rfkra Wnéxéﬁﬁlﬂiédmlﬁﬂ apigasH- ik espor
syst em when bein

nodi.ti.ed Qgr ammabl e, control | exh|b|t|n a high
processing ef fi E?’& t%?”o@lgb‘ﬁ%ﬁ%&?s%°n ° %{ ’g ry’
il ust rative enﬂodm!erﬁss aldo adeamtsgemisi whent esechamgbeergtﬂtpwommw
detail with ref gre%“g :ﬁ t he acconpanying drawings, it is to be understood
t hat—t he presen n ‘is not limted to '
In accordance with the embodiment shown in Fig. 2,

15 or 4, the processors CPUL and BPU2 thus .operate
alternately in conformity with the commands read from the
program memory 3. Especially BPU2 reads the commands
directly from the program memory 3, and hence high-sped
processing is practicable, correspondingly.

20 - Since the basic commands may be defined as those
intrinsic to BPU2, there is no necessity for
interpretation on the occasion of execution by BPU2, and
it is therefore possible to omit this period.

As discussed above, the programmable controller of
. 25 the invention is capable of improving a velocity of
— - sequence control processing and attaining an easy-to
redesigh system when being modified. The programmable
controller exhibiting a high processing efficiency can

thus be actualised.

30 Although the illustrative embodiments of the
present invention have been described in detail with
reference to the accompanying drawings, it is to be
understood that the present invention is not limited to
those precise embodients. 6K =~ Various . changes or

35 modifications may be effected therein by one skilled in
the art without departing from the scope of the following
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those precise enbodients. Various changes or 35 nodifications may
be effected therein by one skilled in the art w thout departlng fromthe =~ °
scope of the follow ng 8 clains. Patent Application GB 2244828 has been N
di vided fromthe present appllcatlon ang according to that application a ’
progranmmabl e controller conprises: a'group of 1/0 5 boards for transféﬁﬁlng
and receiving multiple information with respect to a control object; and a
processortgggfhgor imparting a control signal to said control object via
said 1/0 board grou sai d grocessor board i ncl ud |ngﬁ§ndprocessor for

controlling the W entoApplication GB 2244B#8ohago divideds &xemhce |
control progHerprésént | spmaﬂea’eszousanaf a&aeuamﬁg RasithatoapPIdTatidn |

I t d BASI C f f
e o dg AP T FoRbolast | rPBERLSaR pPolEEeRRG 9P E/Gontro
opgratlgns élt}osrdstl ng%tis serans fequdmme a:mfj roreceiogi ng amdltmp&mg an
en I Nstru I | CessS cte (0] m_nenor
i nto which Js‘bfﬂrg‘g w@&ﬁ‘t %?QBFsgra s?%#éﬁsaf ?ﬁgsgi‘} gaq’bgnﬁands Y
- sequent i al iprdecessani boprdgrfaon rrmpaytmgr aexmrtrnlg sdignadonvandaid sai d
d 20
[ead 20 oule BT IapeeeC VTR O1PE BUSTH kdifp Sobg1d BrbolaaesssO"

and for inpar commands to readout

commands &qard eqnsﬂ,@élasm i® aPFQﬁegéﬁWarﬁm’-‘ t gopsrotdingecthy whiode

processofg a@:&iaéﬁe&iﬁﬁ& faor éfﬁfp%arddr&fna%iﬁ | B Qaté’eq@eﬁééeéoﬁ%%&y 25
for storin asel -dia t|c program a cqQmmunicatio ierface
partici pati Lam, wh bgﬂngﬁl %}%p‘é?%t P&n SRFULPIES SnSerP@ands, | /0

interface famd Jﬂ@é}gcé&pbbb&&tbbno@manﬂs andl éOBhssct piroggamMtiogh /0
connect d: ESESRMIAL, PASTE TR RERHY | SEErhBqU e Riiatings o
-1-bit proces#@mmqncpx@cmg osaadccpnmqlnenerytigm bstmmiuatmn ,
interfacgs yyh 32 dlequence control program and making an end
' instruction; a l-bit processor, connected directly to a
program memory into which said sequence ‘control program
. is stored, for reading commands sequentially from ‘said
program memory, for éxécuting said commands if said read
20 out comnds are commands to be executed by said 1-bit
processor and for impér-ting said commands to said
processor 'i_f ‘said readout commands are sequence
application commands to be executed by said processor; a
data memory for temporarily storing data; a fixed memory
25 for storixig' a self-diagnostic program; a comnunicat'i_on
interface partic:.pating in a . communicating operation \o/
with a host computer; an I/0 interface for joining said
control object to an I/0 bus through which I/0 boards for
transferring and receiving multiple information are
30 connected; and an internal bus for mutually connectirig
said processor, said 1l-bit processor, said data memory,
said fixed memory, said communication interface and said
I/0 interface.



/O interface. CLAI MS: 1. A progranmabl e controller conprising: a
first processor; a second processor; a program nmenory systemf or storing
i mterpreter type program comrands and basic 5 conmmands; a first information

‘bus through which said first processor is cgnnected t ﬂ ry
system%nd a second i nformation bus through which saﬂm mmmlﬂwmlr) S
connected to said first processor; whereby said first ptocdesdor ®redds”a

pr ogram cormandcﬁﬂguég j udges whet her said program command be executed by

said first preeesse+ or said second processor; when said first processor

j udges that sai 8+prograndc@nmegranmablecopatrollesxi dedmprisjingeessofirsdi d
first processorpihegkboprerat g8 ig, | L0CeSs g&%ﬂld ' prg@rt%m
comand 15 fron?sai% p‘r:o_éraa?r) maﬁgxrié rr'fggaerqs{ftd(%:'y %oi’g&(’ cutl ?I}] 0 ais )

pr ogr am conmandf@Rd stoning sknkexpraLer st¥Beapyogyan «ommands oand; dasdsond

processor; and wbmafiaby A" HidOCensormhrdens bha! Stshdgh OB Owagad
be executed by iil d second processor, said fi r'stcteé)rocessor sugpl les sald 20
progr am commandE £&8&, PEOELSFPTr LB SANSRERAL &P oFalsd PFRILAR MAMAKY.

A progreystemns andta oséctnd Sihsbomhtabhy buss flermigivekhieh said

2.
described with Lelgh§NEddbddd® 18 LOnnblked £41°s8160PARY "BrdcNsds:
whereby said first processor reads a program command and
10 judges whether said program command be executed by said
first processor or said second processor; when said first
processor judges that said program command be executed by
\_ said first processor, said first processor itself
operates, said first processor reads said program command
15 from said program memory preparatory to execution of said
program command and at the same time issues a pseudo
command to said second processor; and when said first
processor judges that said program command be executed by
said second processor, said first processor supplies said
20 program command to said second processor in place of said

pseudo command. |

2. A programmable controller substantially as
hereinbefore described with reference to FPigs. 2 to 5(b)
of the accompanying drawings.




