30 Th@ present invention relates to a process and device for monitoring the
t'r &Ansmi ssion of information between the central unit of a pr ogr ammabl e
controller 10 and the input/output circuits connected to the sensors and/%j
to the actuators of the process controlled by said controller. It also .
relates to a process for updating an input inage nenory with respect to the
I nputs, and of the outputs with respect to an output inage nenory. 15
Generally, it is known that a programmable control- |er uses a processer
for ensuring the ordered control of the actuators of the process as a
function of the information supplied by the detectors, and this according
to an operating sequence determ ned by a program 20 _ For
providing its connection with the process, the controller- conprises a
plurality of connecting el enents broken down into two assenblies: nanely:
an assenbly of input connection.elements to whichthe detectors or the
sensors are connected, and 25 ' - an assenbly of output connection
el enents to whichthe actuators of the process are connected. The processor

conventional ly conpr|3ﬁ% afﬁég%é§|%§ﬂét*l%%u§ 1%tgthon5cggg%gggsggg in

whi ch the transfer [Facé throu bus
bus, addr ess ¥@vEigs, fcunmm@utbmspg fhﬁstcénﬁm&ﬁsaﬂmt°éo#ﬁﬁﬁFE&ﬁé§"mﬁth t he
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t he controller nmeans I nput /out put, circuits cgnnected to the buses
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area for conrectimmby ptdgas ntean drlye wirtintress peatc g thEI tinguts ,b@nsot ed | n
this ConneCt'églthecmtouts with respect to an output image memory.
15 Generally, it is known that a programmable control-
ler uses a processer for ensurlng the ordered control
of the actuators of the process as a function of.the
information supplied by the detectors, and this according
to an operating sequence determined by a program.
20 For providing its connection with the process,
the controller comprises a piurélity of connecting elements
" broken down into two assemblies: namely:
- an aésembly of input'connection elements to
_ whichthe detectors or the sensors are connected, and
e 25 - an assembly of ouiput connection elements
| to whichthe actuators of the process are connected.
The processor conventionally comprises a central
unit, usually with microprocessor,in which the transfer
of information fakés place through buses {data bus,address
30 bus, control bus). This central unit commrunicates with
the outside and in particular with the input/output connec-
tion elements of the controller by means of input/output
circuits connected to the buses generated by the micro-
processor.
35 Generally, these input/output circuits are formed

on one or more printed circuit boards each combining a



5, tha¢ twin pole- inputs and outputs are very often used and accessorily

thr ee’ pol e out puts (AC outputs). The connection areas may be advant ageously 33
di sposed along a border of the printed circuit, on which border a term nal
strip is connected, for exanple of the type 10 described in patent

application [err] 83 06175, filed on the 15 April 1983 in the nanme of the
applicant. This terminal strip is nore particularly intended for providing

a di sconnect abl e connecti on between said areas and the correspondi ng

conduct ors copnedeitmgmtihedcontnbek| ef tiopt% whd/det evitprs ghdnnelshe

actuators of the procesgacﬁhg§,tggsg 1) nghge%ne% Ehe khﬂqt@bSYédg€¢

described, the aimof the invention is |rs rovide a
det ecti ng ano®il Pe4PRE PRéeriakdred RNdapr 8E€3siERg GPnPﬁFGPﬁﬁﬁﬁbﬁ°Béfmeen

the central Uﬁbttag grihhegoperband., and bﬁ@l'bﬂuhbﬁ@apﬂh Qhﬁ%ubbﬁnectlon

connected tg Ee d tectorz and/or .to tg 3t %tors on_th Qt el Eo obtaln
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connect i ons by dritAdna rigf Yor@HRIE T (Rl d hd I TRl iGange cycl es.

15 the detectors and to the actuators of the process.

Thus, in a controller of the kind previously
described, the aim of the invention is first of all to
provide a device for detecting aﬁomalies in the transfer
and processing of information between the central unit

- 20 on the one hand, and the input/output circuits connected
- to the detectors and/or to the actuators, on‘the other.

_ - To obtain these results, it has al?eady been
proposed, in the general case of connections between computers
ahd peripherals, to effect the transmission pf a parity
bit.associated with each word, by providing a repetition pro-
cedure when an error is discovered, = However, this solution
does not give a satisfactory result in systems having
timing constraints similar to that of the limited cycle
time that a programmable controller must comply with for
_30 the cyclic refreshment of its input/outputs. (this cycle
time being of the order of a few millisecOnds). Moreover,
in the field of programmable controllers, when the trans- .
mission system between the central unit and the inputs/outputs
comprises safety devices, they consist either in repeating
35 each exchange twice and'validating_it at each identical

transmission, or in checking the correct operation of



W th test exchanges inserted between the useful cycles, it can be checked
whet her t'he connection between 5 the central unit and the inputs/outputs
operates well under certain circecunstances. However, such a cyclic check
of proper or inproper operation only reveals permanent faults, but does not
prevent sone instantaneous di sturbances such as parasites fromaffecting

t he useful -transm ssion 10 cycles. The pyocedure which consists in
repeating each exchange and in validating it when there is identity, has

t he. di sadvan- tage of considerably increasing the cycle tine for _
refreshi ng t hethaputsiettinns bylinserting tedtn exkchingns ke Do rdte t ake

i nt o account t@gef@fte;g@gnr?é' Q:Q;({leescase of the controller, little
e cyc

i nformation changes fromo e to the other, which allows the
i nfformation transm tted ¥l e athe preangr fig tyReeted brtvupen the uspful

addi tional cyctgcléshoit i We Erh@nt gL RO f e tEEnFF RS B | Ng
of the aut ttc devi ce concerned, The aj m of }he I nvention iIs th%&eto
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so that, i he case of an error in a reading transm ssion, the

n _
i nput / out put i FRGERenory keeps the information stored at the |ast exchange
recejved free from errorThé osr ceedite twhhieh cyctestsein esbpeatisd eathterehange
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tage of considerably increasing the cycle time for refreshing
the inputs/outputs. | -

15 In addition, it does not take into account the

' fact that, in the case of the contfollef,.little information
changes from one cycle to the other, which allows the
information transmitted during. the preceding cycle'to be
used for an additional cycle without major disadvantage

20 for the correct monitoring of the automatic device concerned

The aim of the invention is then to .overcome

these disadvantages, more especially: _

' - by using excluéively the correct transmissions
(o _ between the central unit and the inputs/outputs for executing
25 the programme in progress: |

~ by detecting the errors in real time during
each transmission in progress; ' |
- by inhibiting the effects of each erroneous
transmission likely to disturb the correct execution of
30 the sequence in progress of the auvtomatic device concerned;
- by'érranging so that, in the case of an error
in a reading transmission,'the input/output image memory keeps
the information stored at the last exchange received
free from érror,.for-an additionél cycle, refreshment
35 of the inputs/outputs kept then being carried out during
 the following cycle, and . '



Qf trqan,sm ssion in witing node, the local menory situated in each

i nput / out put module will be left in the prior state for an additi onal <l e
and refreshed in the following 5 cycle. To attain.these results, the d ce
of the inven- tion conprises nore particularly: -means for conputing the

parity of each data word avail able for Areadi ng at its inputs; 10
-means for calculating the parity of each word presented, by witing, at

the " data." connection areas between the bus and the output boards, -neans

for transmtti ng this parhjyt \ér?%'n%‘i' ?JtesqD y,ag{w iR l’():%a.r dgg( QHt gg}o t the

central unit), tin the parity of
corres- poanﬂ;ﬁﬁﬁﬂ§m1§F1FWe1@eHFﬁ£lﬂ9nW°d&rﬁ%W% fasal memory 51tuated

Vﬁl i dati } ng/ i valdadat llm@d?%urt%%(il g@dyléwlg.ung:é fléiTtOQ.rneﬁ‘t%e éea%@dl ggbon _
the conformt r n con mty i,scovere ca a

the central d’yntlatq vmr%%’i' fat® %gél nftle(f’lf; gﬁﬁ&?/eptfu %nbéhgle f&éioﬁdxghe
exchange isn mysdresss. As nentioned above., the invention also relates to a

process for updating aipg rmramr%%ggew% £y ! hcrfe %%Qf‘i cel Oft RRe QRWE% and

of the outputs with respect to an out put process using a
input/out put ‘d&A COMRIdH L Moxe (R‘?é’td@ébqurliéﬁ above Accordi ng to the

I nvention, this pr ocess.nrecyﬂgr RS Cfda,rpdtq Rhd adidly @ RGJBhEs’s: - each
1 nput board int sentsiaigé (0} taneousl. on the bus the |oca
cal cul ated pafd Pi/ K EiF fft 4 WP reception, the
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between the bus and the output boards, :
' -means for transm1tt1ng this parity calculated-
by the 1nput boards (output at the central unlt)
15 -means for calculating the parity of each corres-
| ponding word, by the central uhit, | ' |
-means for validating/invalidating the reading
or writing in progress, depending on the conformity or
non conformity discovered of the parity calculated by
20 the central unit.with that calculated by the input/output
board during. the exchange in progress.
' As mentioned above, the invention also relates
to a process for updating an input image memory. with respect
to the inputs and of the outputs with respect to an output
25 image, this process using an input/output device such
as the one described above. ' |
Accordlng to the invention, this process comprises
for reading the following phases' |
- each input board 1nterrogated'presents simul-
‘30 taneously on the bus the local calculated parity associated
with each data word, ' , |
- at reception, the central unit calculates
the parity of the data word present on the bus,
- the central unit compares the parities calculated
35 at the source and at reception,

- parity concordance validates the storage



i the Jmage nenory of data present on the bus, - non concordance causes
rejectlon of the data presented on the bus and conservation of the word 34
recei ved fromthe sane address during the |ast validated exchange, 5 '
- the central unit calculates the parity of each data word emtted over the
bus, - the input/output board addresseﬁ calculates the parity of the word
present on the bus and sends this |ocal parity back to the central unit, 10
- the central unit conpares the source and recep- tion parities: -

concordance @h thesempgei mepdryabfdahaes phesepdabnngnel bhe registers of
the board by witing the_corres ' [ ance of

3 dan% word, 15 . .- ?l;gor n
these parities inhibits PR wrPPFRYSPRSS: 55188S ARdeFkd°Pe§FsERP BRtEhe
board addr espeéskeasps phetWerbuseaeﬂve@nSQKWBgibheoEasheewohdngeceiﬁedted
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limtative _exanples - wt acconp
Figure 1 i8S a schenatlcaF Peﬁﬁé§éﬁﬂaﬁméﬁ Cﬁﬁ¢ﬁéﬁ§§§c¢hﬁe?éﬁdtunpﬁ parts cut

away, of a cealhoblada RrdedwiRRed Wyvlelh ankepuisnal strip; Flgure 21is a
partial. schemati cal sectlgn i1l ust,- 25rat#§%Fthe fittin term na

strip in a box such as -t F@SoABPYkIRM iRy trPgRrE £ dFF&&Fg §aF§“ ageferal
di agr am of aﬁhenp@r1¢wroﬁ|&hbowordap&msawtn@m rnher baisi ahdbeenwdsnthle

gentral unit 106aiNacaRy Bk ANdpkNe IR0 S0t (he detectors of the
S

30control | ed proce eneral "di ag dn1of a three pole
i nput/out p&P circuit for Pﬁaﬁ§ﬁﬁﬁﬁﬂngnhﬁf69mmﬁnm$ B@Fm@@ﬁrshea@énrﬁaﬁpnnlt.
of the contrqhbarp@@qthﬁg .actuators of -the controlled process; 35 :

.Figure 5 is a’'general diagramqf a tw.n .pole input/output circuit_ whose
output el ement, for coft © ncoxgance of these parities validates the

updatlng of the registers of the board by wrltlng the
correspondlng word, _

15 . - discordance of these par1ties 1nh1b1ts the
writing in progress and the register of the board addressed
keeps the word- received during the last eéxchange effected

meodlments of the invention will be described

-hereafter by way of non limitative examples with reference
20to the accompanying drawings in which:

‘Figure 1 is a schematica; representation, in
perspective and with parts cut away, of a controller box
eguipped with a terminal strip; | _

Figure 2 is a partial schematical section illust-

25rating the fitting of the terminal strip in a box such
as the one shown in Figure 1:

| Figure 3 is a generai diagram of an input circuit
for transmitting information between the central unit of
the cbnfrb;ler and the sensors or the detectors of the
" 30controlled process: '

Figure 4 is a general diagram of a three pole
input/output circuit for transmitting information between
the central unit of the controller and the actuators of
the controlled process: _

35 Figure 5 is a general diagram of a twin pole
1nput/output circuit whose output element for controlling



'35 6 "'zhe process actuators, consists of a relay; Figure 6 is a di agram of a
vafiation of the output stage of the input/output circuit shown in figure

5. 5. Figure 1 shows a controller box 1 conmprising in the bottom 35
a printed circuit 2 disposed parallel to the bottom of the box. The printed
circuit 2 gives material formto a data and address bus, as well as

transm ssion and nonitoring signal |lin&s indicated hereafter. The 10

pur pose of the bus is to ensure transm ssion of the signals between a

central unit (not shown) and input boards and/or output boards. The printed
circuit 2 whithe prgsesss actaaies si,s comrmistiechyr gedmettor 3 to the rear

face of an el ectronic ipjRuyeOl g_lét @Jtdltg&raqn 4f rg)tugrchﬁlqma d¥ @hection 15

‘case 5. The connector 3 i's a fenale cl]p connector ch may receive the
connection aRdPUd StRgepaintdE dnRubACH R rfgn't‘%b‘ti rﬁiﬁw”or”’olftlﬁb’t‘eboard 4
orientated t®wards the bottom of--the box. 20 ' The case 5

encl osi ngt he ~el ect roni Qard 4 | artjalll wa om/the
cOnnectior? ar eas of thel:%fgrurrﬁ f & °§v(ﬁ0%k$e°nt|;y ]tC'L % r’%:/ul tcoinspn% as a
part of the dinedtheohdttodi rac wirtis teld mrrr.a%ﬂae? rﬂlﬁ‘nmd)rpamdlmh rtt@d circuit
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board 500, or_ a three pole out 160 For e sa convenl ence
the three po&am &<ia (ﬁﬁbca a@i’rroﬁﬁ%ﬁ%‘-‘-ﬁa\%s B’é%‘nl s?ﬁ)vﬁ'%??"tlrﬁs‘s‘ﬁ\m

support medi WA mdri taatiu) digmal flqrneaél im&a&xmrﬁﬂuéﬁt@ghm@ DC or AC
channel s, thelprl nted circui,t 4 wll rise eight. circuit

SI mlarly, FPRE P oﬁrb &f‘ u'ltsptft° B & 1P JC?‘FaJh?{bI %}1 seigv\ﬁlls be
| ve ci rcwhstvt'ﬂ(h eacterdnui ngiri it a(rmuhrsmwmh oud rimgut I-bqsasﬂdsy arfdhtora DC

twel Y
UL ce SIEBNALIY LR e LB aBE FY) eI e
ends in at|(ygﬂ Qﬁ“;onnected by connector to the rear face of an
s ' : electronlc input or output board 4, mounted 1n_a protection
15 case 5. | o . _
~ The connector 3 is a female clip connector which
may receive the connection areas of the printed circuit
forming the input or output board 4 orientated towards
the bottom of the box.
20 : The case S5 enclosing the electronic board 4
is partially cut away so as to show the connection areas
of the front face 6£ the printed circuit 4, as well as
a part of the electronic circuits which may be mounted
&,? on the prinrted circuit so as to form_effher a twin pole
25 input board 300, or a twin pole output board 500, or a
three pole output board 400
For the sake of convenlence the three possible
circuit configurations have been shown on the same support
. mediuﬁ 4; in actual fact, for an input board with eight '
30 DC or AC channels, the printed circuit 4 will comprise
eight circuits 300. Similafly, for a twin pole AC output
- board with 12 channels, there will be twelve circuits
500 each ending in a connection pair 40. Finally, for
a DC output board 400 reqguiring three polés, the card
35 will comprise as many times three areas as there are channels.
‘Each circuit of type 300, 400, 500 ends in at least one



36 7. pair of connection areas whi ch have been desi gnat ed by the r ef erences
40a to’401 and which are |ocated on one face of the printed circuit.
Furthernore, on each side of the printed circuit, conducting areas (43 and
44 and,” 5 respectively 41, 42) have been placed at the top and at the
bott om whi ch are connected with the busy either through circuit 300, or
circuit 400, or circuit 500. As will be explained further on, the front
part 60 of a-termnal strip 6 is connected to the board by fitting said
front 10 par tpa'ili- DE @w?niem.g,iolnotar&tw\mhiidh dese. bectha daignatedr byof t he
termnal stri |sesa cC SSI '( rdy. Q[ ] f ection means
adapted for e atfll eﬁler?éeéﬁ Prl e rfd' J}f]héﬁ a:ﬂ{ el)sopsgacttefd\c/)e%%co%nguctl ng .
areas [err] tfedeeraf] tdfe urenr;ﬂdltcedquxml tFur they Moksse afe&eShmiidse a

- fermale cl ItE\ Cd%“'t:?:"et ;Hrlnec%% ViR iRe i edtsy 48 Oéréét’@ dtQﬂ ndrR 4 Ta@d, t
carrying the contact areas [err r e contact, areas

[err] may %l s"(?%cr"émeéé’ecflby éJ é"rﬁi{ tt%ﬁfhébjt?ﬁe Pt ?@cﬁ[r&;é!] tont act.

knives 63 or it Masttd0Whidh Iaxwrcﬁbraqe@temrmﬂt hetie pmmeutmeaommor

arrangenent. Further on each .si de t he cli me rr] to

[err] there iSf%o @c? & HETHS a %‘9at ?ﬂeg &?o{m?debs a'{? Ei |

contact lyre e’&ﬂé%éum 6, ethestiadnt spanh €9 2f ra cfail’"tld’rﬁ’?ect i on,

betneen 28 argasdly A2 doinddied UBTLhy Bobla B! PPERIH SRdid Brdife for the

top lyre 62 etermna str|{)6|s I n e board.. The
. posi tions ¥ B3t |in &N @ReEABNRQ ?'P\‘éw%on'i ‘Eaﬁ? s 41, 42; 43, 44 are

arranged SO thag ?ne 301;}}9& ﬂﬁlﬁ)@';&&ifl6meée€érﬂﬂﬁafEJe£V\ﬁm compsi s 32
. is open before the nect a err r ugge
-er areas [ €7 rfuTTTIRte}. F ré‘gll gE fh‘égﬁﬁﬁ%&mtﬁ%#%%%ﬂ ‘g&rr] to
[err] will ba:cnrusmlsbhsmlmgembectaxq: contact] whthothet hespgebivesl, 62

establish tNecShfGdtifg COPOEE a0y €688, PBERRA BEEARed cifidus toppectively

43, 44, whe
: 15 These means may be a female clip connector receiving the

front edge of the orlnted c1rcu1t carrylng the contact
- areas 404 to_401. ' The contact areas_4C5.to 4°i may also
be replaced by a female connector 40 which receives contact
knives 63 or'64; as shown in Figuré 2, or any other possible
' 20 connector arrangement:* ' o
: Furthermore, on each side of the connection
' means 60y to 60; there is disposed, at the top and at
the bottom fesoéctively a contact lyre 62, 61. These
lyres 61, 62 eStablish an electrical connection, between
25 areas 41, 42 for the lower lyre 61, between areas 43,
44 for the top lyre 62, when the termlnal strlp 6 is plugged
into the board. ' :
The positions of the 1yres 61, 62 and of the
contact areas 41, 4Z; 43, 44 are arranged so that one
- 30 of the electric connections between afeas'4l, 42, 43,
44 is open before the connection means 60,  to 60, are
unplugged from areas 40, to 401. Conversely, the connec~
tion means 60, to 60; W111 be connected to areas 40 to
40) before the lyres 61, 62 establish the electric connec—
35-tionslbetween areas 41, 42, respectively 43, 44, when
the terminal strip 6 is plugged into.the printed circuit
4.

36



the termnal strip 6 i's plugged into the printed circuit 4. 37 8 This
arrangenment has the advantage of allowi ng an action for renoval of the
termnal strip to be detected and, consequently, to set the outputs at zero
or inhibit the data inputs of the board whose terminal strip is being 5
handled with a view to disconnecting. it. In addition, whenthe term nal
strip is plugged in, as wll be explalﬁed further on, the central unit is
i nf or med- t her eof and may supply t he outputs of the boar d or validate t he

I nputs thus connect ed. onnection neans %%% to [err]
are connected through ﬁh%ﬁcff%%“%?m%%ﬁn?a%4tﬁ$e% Y?%t%%ﬁn%%t? wine

ext er nal conaacbcbmohefarnabmo{elr¢ftﬂhéet@imlﬂhhsstnSpcan be detacted
figure 1, de u e oSbE] me
conneot i ons. Tidncr ansnabafstfy LILEL Sfle ﬁ EBfeb obR) Bro bF BLBET  cas
t he opp05|tetb§rﬁﬁﬁalénBG§S egctb¢eb@énﬂeﬁ @éedF¢E@%P§1t%§é%he%s keing
further detaphfdteAcRsvhng aneﬁn@edaﬂsebnﬂécihﬁgt£En1nﬁh éaaiploﬁeference

may be nmade to the Frenc ent  application file e 15 r|I 1983
inder t e nuHBED B8 GETRAnAR ERELRahE BivacHLiBMEEANFOLE BE for:

"Shunt term fiak theri ph, the exheradluhgtnisaisfbbinedbbherébf and saynect ed
by conductin L.k ES S of -1 npug. .. r 5; d for
exanpl e by e%gghp§tFégngggpfghéghPA¥h§8§Lgeﬁgoﬁglgggégegh%h%nﬁgggc vol t age
source [err] thbysasonpetdemh.a positive logic DC input circuit E shown in

Figure 1yghe external the! Ebfiakekebh] mkang0BBgCt8dsbY arE0REHALEREAW T €. 10
to the pOSItIVG term_nal of DC vol ta e source ose negatlve Ny

tenmnal is EBRAYNE e&lfscﬁeﬁﬁ1H5IsPEPF] 4 ﬁﬁe&EF&&t%P“?eF§186ﬁn§8ted

t he™one handemetravam eahnkettibnatdrnenal Be65) heo, 659.termnal [err], s0 as

to form Thus, as can be seen in figure 1,zdepend1ng

on- the cmﬂﬁguration-of-the terminal strip'ﬁ,'sqme connections

-15 between oppOSite términals 60 65 dO'not exisf Whereaé
. the opposzte termlnals 60c, 65c are connected dlrectly :
together._

‘For further defailsconcérhing an embodiment
-of the terminal’ strlp, -reference may be made to the French
. 20 patent application filed on the 15 April 1983 under the
' number 83 06175 in the name of LA TELEMECANIQUE ELECTRIQUE
for: "Shunt terminal strip".
. ' The externai terminals 65b, 65c, 65f are connected
A . by conducting wires 10 to an assembly 9 of input. sensors |
- 25 formed for example by end of travel switches. These sensors
. are fed from a DC voltage sbqrce 8c so as to form a positive_
logic DC input circuit E, shown in Figure 1.
. The external terminal GSg is connected by a
_ conducting wire 10 to the positive terminal of a DC voltage
30 squrce 8c whose negative terminal is connected to. terminal
651. An actuator 7 is connected, on the one hand to terminal
_l65h and, on the other, to term1na1 65, 4+ SO as to form
a positive logic DC output circuit S The external terminal
65 is connected by a ;onductlng w1re 10 to a terminal
" 35 of an Ac'voitage source whose other-terminél is connected
to a load 7, formed for example by an eleétromagnet, whose



asposistive logic DC output circuit [err]. The external terminal [err] is
connected by a conducting wire 10 to a termnal 35 of an AC vol tage source
-whose other terminal is connected to a load 7, forned for exanple by an

el ectromagnet, whose 38 other termnal is connected to the external
terminal 65 This'circuit fornms. an AC Qutput circuit S The configuration of
a negatrve logic DC input circuit and 0f a negative |logic DC output circuit
can 5 '"be readily deduced fromthe foregoi ng, by reversing the connections

O e CAOUEREE: refhihll FhlgoRhefdch BH! SHARkBLRNAke PR nafo6siporTe | o

provi ded an orifice err err hese
_el ements of @BA&R 8§§§H5Fyf°F@FnﬁﬁaPC @PﬁPPGeCaﬁG“Ptgﬁﬁ gui de are drsposed

10 in the sane horizontae pbARegulBthcaUE 2, negataReb@oggennthahpaki fices
‘66 to [err] grve a ces§ 8% a set cremr causes cans
0

[err] to [erF}FEE8? Gt "EHEI ?Vﬁxéggrglpf fﬁkF@rrfl§8ué§ £87i nmobi | i ze
t he baredSpabesrekdiily deddeeti figoib thier €oregodgai, Nty rlevecsidgcthag

. surfaces of Egﬁ"%b%ﬁgﬁgc°§°§83§EFO%%u§%e%r 6ith@%egghgg°§hgaggng§@ ngl.

wire to a femal e connector establ’i shes the connections Wt
~ thedi fferent ter@éngdnpsé ci 68yi thexeppsr pa@vidfed Bracgificeo66, to

 Faul t : ndlh ca%vaag ahiag ! mghtct rgagadl %Gbes @%7&%01%‘@% ei(%%h{t'scereﬁeFTmn] to
several channels . ~are di spos es oerr
o BRIVt P RaPRY o SRRt Ay Taart epddel G2 el G5 shos8
dependrnglOnlhhahEypemefhbmazdnma&dplﬂnmnger fuses 25 11 may al so be
“nmounted on the board SGna% égrgr erg Lé% % %eét %Ctth%'t Q\éaltfllce?uk'g di spl ay

anq~§|gnal ‘as will be expl I'n connect1 on Agure 5.
Figure 3 shows: 6ifg glivet mecessf 40l @ ge@aﬁdna\rg 66, ite GERt Wi chr gagsessi on

circuit of acefc@sledd BB .%%q\ﬁ& lmrme tHir Rt #3) _Gid Ceshg of the
--type shown by the T efference 1E i I gure 1,
. so as to 1mmob1112e the bared parts of the conductlng

15 wires 10 against the conduct;ng surfaces of the electric
‘connections 63aor_64'énnnecting the conducting wire to -
~a female connector 40 which'establiShes the connections
with ﬂm?different electronic Circuits suppdrted"by a board
4. - o D
20 . Fault indicating light emitting diodes 301,
401, 501,.specific or common to severai"channels ; are
_disposed'opposite'some-light guides 67a to 671 and are
_ connected electrically to one of the circuits 300, 400
g;; '_ or 500, depending on the type of board used. Plunger fuses
' 25 11 may also be mounted on the board so as to provide fusion
'-detectlon ‘with fault dlsplay and 51gnal . as will be éxplain-
" ed further on in connectlon w1th Figure 5. '
_ _Flgure 3 shows the electronic fault signalling
- and information transmission circuit of a so-called ‘input board
30 usable with external c1rcu1ts of ‘the type shown by the
reference E in Figure 1.

'In Figure 1, a two channel input circuit E has'“
been shown, ie using two sensors; this circuit is associated
in the example considered with an ‘internal shunt termlnal.

35 It is ‘obvious, and that is clear from readlng the above

mentloned patent appllcatlon that the terminal strip could be of
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- I,n.Figure 1, a two channel input circuit E has been shown, ie using two

sénsor$; this circuit is associated in the exanple considered with an

internal shunt termnal. 35 It is obvious, and that is clear fromreading

t he above nentioned patent application, that the termnal strip could be of

.10 the direct connection, internal shunp, or external shunt kind or have a
-conbi nation of the three above nentioned possibilities. In all cases,

. whatever the type of termnal 5 strip used, that does not nodify the

wiring 300 ofthkodideét Tomneletiioa,ofintles niajpshustt ,t ermenseroedi ghonity

modi 11 es thekﬁhﬁ'ggh%% f e AR IR ¢hle rQH&Ee abbleFh@Ht§ oReat WO i nput

channel s 30 have been shown, gal vani cally. decoupled by optocouplers, for
 the 10 circuipcssibe lddrisdot ed to the bus of the controller materia- |ized

by -circuit 2. The cont agl AAnesAQR i wHaaRRRG! Q@Lebytytpéoose&eeamaal stors 31,
32 to the contaqt ar eq 40 The cat ode Qf a rotect on ne |od 33 is
~‘connect ed>t o StFS® c&ﬁﬁ%ﬁ éﬁ?ﬁ) §P5P§g3f6% mgg?éas t.he
~anode is condect &thet @l-tcarcm reefl t4r£ec ty@a‘ lo"fsttemmm]i strippandlyl @odifriess
sai d reS|stor 2 |n light emtting diode
W SO | S e lreis 3, -

for dlsplaylng the t 7€ |npu and an infrared
“em tting di ode 36 assoclirat*"em\-a’@ an cmtq)-mmrpwé}amqlw B3R D36t &eansi st or

302. A seconGHdwrfUi ar%rﬁafﬂﬂyelae@dmseéeﬁ SRTcuPletd, cetmrltmes in
‘series a resistor .3 t hreshol d ala 8 and ,an.i,nfrar
emtting di od%rﬁ’lé'sss&qoat‘eﬂm?f té't %B'lﬁ) ‘%r & PR PrsEo A |1§t or
309.. Betweenized mntainicwiteds. 40c: and 40b is to be f_ound an |nput [err]
Lo Lo the LOPu! iy ogesnt hedh oy WSRAE o) el 55
'30 t hel i ght gl spfes 1S viten 3heta ethe reentact paxtesa MOCposu’lthe)rcatho e

~ of -a protectlon Zener diode 33 is connected to the common -
15 point of the two res1stors 31, 32 whereas the anode is
' connected to terminal 40c.,” ' ' S
| A flrst c1rcu1t _1n parallel across sald res1stor
32 comprlses 1n series a resistor 34, a light emitting
diode for displaying the status_of the input circuit 35
20 and an infrared emitting diode 36 associated as an opto-
coupler with the phototransistor 302. ' ,
' A second c1rcu1t in parallel across sald resistor
32'comprises in series a resistor 37, a threshold balanc1ng

; dlode 38 and an 1nfrared emlttlng diode 39 associated

'ﬁ%j ,.' 25 as an optocoupler with the phototransistor 309. Between
" the contact areas 40c and 40b is to be found an input
E, identical to the input E' described above.
The status dlsplay dlode 35 of the first channel
is disposed on the board so as to be s1tuated opposite
;30.thellght guide 67 c when the terminal strip is in position,
- whereas the corresponding'diode of the second channel
'35 is then disposed opposite guide 67f. '
Thus, the operating status of each input circuit
E is displayed by the corresponding light emitting diode
35 35; the procedure is_fhe'same for the other channels in
the case of a multichannel board. The following description
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- and whose oIIector i s |

whereas t he correspondi ng dlode of the second channel 35 is then di sposed
opposite guide 67f. Thus, the operating status of each input circuit Eis
di spl ayed by the correspondlng light emtting diode 35 35; the procedure is4y
the same for the other channels in the case of a nultichannel board. The
fol.l ow ng descriptdon will be I|n1t§d to a single channel. Wen the
i nput [err] receives through an enabl ed sensor the voltage signal causing
it to pass to logic state "1", the infrared enmitting diode 36 lights up and
5 saturateswiha pbouahﬁ&ealgbgb 2QAgwieo %%aagggter iffconnectfd t? gr ound
and whose col | ector | oa I st or I t'se connect e 0 a
posi tive vol tage sour%@ qﬁﬁllxpgﬁeghsF§ceB§€§u§ ropgbnansgpgaP sﬁﬁtage
signal appl i senisor| ¢he] vollhegensighad emMBHMledIQdep3gs|tghlsggﬁ and |
saturates 10 hig@h.ot S I FaleS c tg groun
aeor e Fhagepn a8 et IR e 1 IARREChE a0 i ve
vol tage s ré@t“TﬁéeéoFPSCPBP§°GFaPﬁeSﬁﬁﬁt@@ﬁah@@§ﬁoﬁ913®4rana goBnacted

connect ed tOthhgrbwadlaaut&heéetE%llE%QkUSh¥E1¥édQ€ byUACHERRs@brCi I Cui t
- -306. In nornﬁﬁgogiéaélon this input circuit 30 siml- taneously saturates

or disabl es FoFSPPEREes: &Cs 33®Psatd vsoy od&38RdSRYT 6R : WRAFHREN t he
"correspondlnga@ﬁp@ﬁﬂah bersasel ofchbecdame opdtagehaignall appeliey of this

hi 20 h f. t t he -si i ed
Co tho - Bxoy (8 S rorhes spRe AT RACRE sl Bl AR Ao ¥ Gh e Bl s Re BBRREF
hand, in tie thesPhetosirpasis tior é@@.oﬁﬂwwﬁgIﬂm;qagwahﬁebOhegsteﬂotoexanple
in leg 34, 2%r%5md3§nd39%os\éhgéﬁé%|%8£0t r;@ﬁ'o%td%rd 'b‘?“%' E%s‘ibi@?' ggsdespite .

the application of e U|red val tage at | nput e signal s received
. by The "EXCLESPDEC adﬁfP€P1§M“%ﬂYQ%QQS&s%QW%ﬁﬂt signal to be -
obtained. 1f, on theimentbaubct@ﬂbmﬂﬁ ﬂﬁﬁﬂpﬁ%ﬁoﬁia@y@EQb&QHSDQtQrd302 to
ﬂcond”Ct 30- p%%gagggthghn t%get%Piﬁpcﬁd%:f%ﬁﬂé¥1 of éh Efbg&@% 5o

15 oR" functlon of c1rcu1t 306. ,

R In normal operation thls 1nput c1rcu1t 30 51mu1—
ataneously saturates or dlsables the two phototran51stors

. 304 . and 305 dependlng on whether the correspondlng external’

sensor is closed or open- the 51mu1tane1ty of this sw1tch1ng

ensures the permanence of the 1dent1ty of the s1gnals

_applled to the "EXCLUSIVE OR" 306 whose output then remains

at zero. E ' _ _ '

' - On the othér'hand, in the:case.of a fault in

&_k ' - one of the two parallel lebs,'for example in leg 34,

-~ B 25:-35_,'36 302, whose phototransistor remains disabled despite

'the-appllcatlon of the requ1red voltage at input El,

the signals recelved.by the "EXCLUSIVE OR" 306, dlffer,

which allows a fault signal to be obtained. If, on the

_eontrary,'a.fault causes the‘pﬁototransistor 302 to conduct

permanently, in the absence of a signal at the terminals

of .the input 30 concerhed and, conseqguently, in the absence

of current in the parallel leg 37, 38, 39, 304, the non

concordanee of status of the two'phototransistors 302,.

304 is detected by the “EXCLUSIVE OR" 306, which then

35 generates a fault s1gnal

- 30

In the two examples above, it has been shown
that a fault in leg 34, 35, 36, 302 is detected if it



ofs .t he: i nput 30 concerned-and consequenfly, in the absence of current in
the parallel leg 37, 38, 39, 304, the non concordance of status of the two"
phototransi stors 302, 304 is detected by the "EXCLUSI VE OR' 306, which the#&i

35 generates a fault signal. In the two exanpl es above, it has been shown
‘that a fault in leg 34, 35, 36, 302 is getected If it =~ 12 causes non
concordance between the logic state pr% ent at the termnals of input 30

and the logic state applied, via the optocoupler 302, to the circuits

comuni cat i ng.wsk8 hBR EBRAEL aHEétFe\é%e}zh%h'e“ﬁk%/leukl%ufteb{d?esex\{\@e”
conparabl e faults occur in_t ara , they_ cause non

concor dance Bétﬁéént66ﬁlﬁﬁésoﬁ§ haR¥t ?ﬁeaPéngesﬂﬁﬁéclﬁFéﬁﬂeGPP fefne
central unltvaadtnéespnbcahpwe sokl, eeorhef cliteuapisoeonphaic3®2ngnd, on

t heot her hangd Io c,st tended for ,the ni.tor 10 ., EXCLUSI VE
O 306 and BHERoRDeaEeRRaToRPbE: BVS! PRcBRLSLONFRE S08° PAFS non'
concor dange abppagehdeafevlasfeaotursignaheapariad ledt peg 37,c88cuit 306..
Sunmari 21 ng s8¢ dbbl Rl F1a0D ASROLKRICIARYRe e kBRADCRCRR! BAE | N

nornal operatidn thé resent t he coll'ector ‘o hot ot r ansi st or
304 serves f&Andal f‘H&tFﬁgthétéltgn&PtSP%énf%t thige cepitradt Bru&f and '

phoz ﬁt ransi sbgeségz amdtgat ead]getcfﬁe& Ui’et@x%nUp&![oc‘WpuefOBOQPEnat geh hand
I N _ecase(% eri oratgl on, o e Si u ra% orne X

51 155058 thesthel Rafh, “Mnal 1688 e il LIREnACY $oi0qR e ot doPings)
39, 304, ae“'EIK)Z:GUISWEOB; 396|nanét pg'elzsefrmjlatcﬁhgna:lol\umcctbgyrminghel t her
that the. '09' '%f ?ﬁ%&' W% aV%hi‘Q' Jggrcogwg%r%qxg a1 %elngf‘%%%”eo“s or

that the corr sp i np ut ci rcui no | onge e to confirm .
t hat -t he Iogﬁcfguéﬁaﬁlsv&ﬁlabléhﬁopwﬂmyﬁxﬂﬂrQﬂrqgiﬁu%Q§ «is identical to the

one applied at the inpyummaes21hBPkiHe idi% fdied RanAYd gIheAn sbvei gure 3
and I|n1t|ng the addi tional cost .incurred by this fault detection, the .

different "Bl G8PVPeOREEN36BST iPhd TRk qRRTAtIon the signal present

15 ‘at the collector of phototran51stor 304 serves for validating
lthe signal present at the collector of phototran51stor
-1302 and_lntended for. the central unit; on the other hand,
in the_case'of'deterioration of the signei input interface
- formed by leg 34, 35, 36, 302 or of the monitoring interface
20 formed by ieg'37,'38, 39, 304; the "EXCLUSIVE OR"™ generates
a fault signal which means eithef that the logic information
avaiiablelfor'the central unit is erroneous or that the
corresponding 1nput circuit 30 300 is no longer able
gﬁ;: to confirm that the logic 51gna1 available for the central
25 unit is identical to the one applled at the input..
- For s1mplify1ng the input board shown in Flgure
-3 and 11m1t1ng the additlonal cost incurred by thls fault
detectlon ‘the different "EXCLUSIVE OR"s 306 of the:nputinter-
faces wh1ch it groups together are all connected to a
éo common "OR" circuit 307 wh1ch thus centrallzes the possible
fault signals of the same board. Of course, a possible
variant of this ingﬁt'cifcuit with incorporated self monitor-
ing would consist in 'tfanSférring the verification of concor-
dance of the signal intended for the central unit and
35 its monitoring signel'as'far as possible towards the input/
output bus: however, such variants would lead to more



faces., which it groups together are all connected to a 30 common "OR" .
circuit 307 which thus centralizes the possible fault signals of the sane
“board. O course, a possible variant of this input circuit with 42
i ncorporated self nmonitor- ing would consist in transferring the '
verification of. concor- dance of the signal intended for the central unit
“and 35 its nonitoring signal as far aslgbssible towards the input/ output

- bus; however, such variants would lead to npre 4 2 13 conplex and nore
expensi ve boar W thaut row din sub [O the. 418
of reliabili {%y%(ﬁl opera i"on- fextqweé% AUt alrcdsd'e\%lctergr?flonx’tq’g‘ri’gglﬁ% 6‘2%“%“

inputs. | n ftd&l, impenienwcd doquiheedams nf mmmnm@ oif tdperdtiifarent 5
conponents Ug@d dHL RS 4 iR e T infoh SRRy WAt 19 aRirs.at ilgn of the

opt ocoupl ers causes the great majori tq\; of faults | eadi ng to non concordance
bet ween the &afita eatpetrﬁ'eeq%lﬁcwrrrﬁ A% Hhie) 1996 abigily iof stk #itFrenans
central usit cdmpchdrit sysddiain atheta P el dliings aftdws nidt lﬂaﬁérid'te-
Control and status %ftfﬁlﬁt nﬁmrc ts IS I|mt dto t :%!otoc u)g %rs
nmoni toring edont B R %f??’l? 5 %%15%2 h PR &t To .
.avoi d unti nelfeuktensieading| o meomit aic ond ande rizgetwm il evigroek ath t he
two logic le t , t put
Qﬁu&‘lﬂaﬁflféekrrﬁi(}af&ct P t @%ﬁgﬁg%e Bl RS e di{iG DU

of the "OR'" 307 is e clrcurt” 3 conprises an integra-
tor-foll oned Wil % tthifels a?ﬁ'tﬁ dihe xedundance £orgening 93Fh i PYin the

case of a1y o fiNaRiontadIC AHEOdAR méé\el&mecﬁaad;ts his Ingicedl” is

d locally 20. the b for di t f.a faplt b
onargi o1 ng 1S 1V ORTRTTITE A dhen L Sortnd e SHRSEIB THILEY T an”

reststor 310;35 urither3nz eand 133, I3813 I9js3ed'so connected.to one of the two

i nputs of another "OR' Lre M@f e g féﬁ
"the termnal 25 ACK forfconnec |on } i uo%ﬁ \{Aﬁé* € T%t%‘? C;@%ﬁg&f&
val i-dat ed. . time differenceSJxathe two logic legs connected to each -
| 15 “EXCLUSIVE OR" might cause, the output of the OR" 307
is filtered by the c1rcuit 308 which comprises an 1ntegra--

“tor followed by a trigger and only transmits a logic “1“
'3to 11ne D in the case of a Significant non concordance.
_ On the one hand, this logic "l* is used 1ocally
.20-on the board for displaying the presence of a fault by
energizing the light emitting diode 301 through the amplifier
309 and resistor 310; furthermore,”this”line D is also
connected to one of the twofinputs of another "OR" circuit

&v; ' 311, whose output signal is transmitted to the terminal
25 ACK for connection to the bus when the interface 313 is
' validated '

The other input of this "OR" 311 receives the
line B which is connected to a + V voltage source
by the resistor 312 and is set to zero volt through
30 contacts 61 and 62. These contacts 61 and 62 symbolize'
the electrical connections formed between the areas 41,
42 on the'one hand and 43, 44 on the other through the
lyres 61, 62 of Figure 1. ' ‘
The terminal strip 6 in poSition on board 4
35 keeps line B at zero volt through the lyre 61, 62: during
disconnection of this terminalistrip from said board and



The other I nput of ‘this "OR" 311 receives the line B, which is connected to
a +-- V voltage source by the resistor 312 and is set to zero volt .
t hrough 30 contacts 61 and 62. These contacts 61 and 62 synbolize the 45
el ectrical connections formed between gq; areas 41, 42 on the one hand and =~
43, 44 .on the other through the lyres 62 of Figure 1. The term nal

strip 6 in position on board 4 35 keeps line B at zero volt through the

lyre 61, 62: guFbig dbeOOPESid oo this ssimddal agtiéPds{ rone se¢ deward

and 43 14 before connectlons 40- 60 are opened, at | east one of the | yres
61, 62 resetsiy¥ie® B at®2ereseth Jvﬂ’f?"chBaaFoﬁ?’ém' 19ngyhich 3 deaie 1
transmtted byighel "éfPeld arghsmesesd njz the teRmM 3Bl MK moseweti ng to

the bus when LheciOterloce, b BUE Wlndd8he £02Ph e, COPLICIAL% 1 e sc

swi t chi ng conditions THUL Testri eS D an can e $een 1 hat
the signal Sappea¢ihy W3the Qwﬂbﬂaﬁm. ACK when the interface 313 is

enabled, is a-logic "0"¢ ¥$§Hhé§¥hée£ﬁ%n§&1§éﬁ%ﬂ 6cbfial 10081 {108 dds@itbeq

when no non concordance Is detected in ferent 1nput channels of the
board; on t hef 8F hbtP®BnR, aRheB belt rPmgPef SeepntRat e HiaR3LPRRRITBIL or

any non concosagapke %fblﬁaysmcm sivigan! thd” Jﬁﬁeﬁ:EQCQFBBB S8i énhawred pal ACK
when said |nterf§gf 313 |, ab e 15, then_ used by the

central unit %8 P9 T akd” i %uﬂ @ﬁ?gftﬁerfﬁpﬁtlfn?ﬁr%%f} he %ontng

from boar d3p aadi nlgemonqononommdadlmcéauStdahdcmdsénekher@affemmect ion

terminal 1S | SnBog! thafine JHCoBOONE PEOLAONSH LhRCSeRep HaRa" fnd ULdeindy

connected to t Fnputs of the sanme name’ o e interface cfrcu
a&f;he centPﬁItﬁﬁ?%néhnSFHEEt¢¥?CQPFEQF%°By°FeaHVng°§a€ﬁn6?r@ﬁECQ|gnals B
and

After ¢v|.i'1§ eleﬁgélsdsﬂgﬁsilpit-oaoOpreerehabea&al QErﬂﬂﬂanAtkle I ocal
'proceSS|ng of ﬁ ;gg 09592P§§c£a¥l§ is enabled: this signal ACK is '
15 then used by the central un1t so’as to take into account
‘only the 1nput 1nformatlon comlng fromlxmmds hav;ng no
- non concordance fault and whose external connectlon terminal
is in position. ' o B
| The above mentloned lines B and D are further
20 connected to two inputs of the same name of the interface
circuit 321 so that the central unlt can 1dent1fy a fault
by reading each of the signals B and D. ' _
After this detailed descrlptlon of the elaboration
-and of the local processing of the "concordance fault"
:i_; o 25'(D) and ﬁterminai strip disconnection® (B) signals, the
. rest of the functions of the input interface shown in
Figure 3 will now be described. It has already been shown .
how the appliéation of aIVOltage signal representing the
logic level "1" to the terminals 40b, 40c of the input
30 E, saturates the phototransistor 302 and then causes a
logic "O" .to appear between its collector and the zero
volt. o o
To eliminate brief disturbances, such as those
caused bylbouncing of sensor contacts and certain oscill-
35 ations generated by the logic cireuits receiving input
signals which are too slow, the logic signal of the collector
of the phototransistor 302 is filtered and shaped by an '



25 (B and "termnal strip disconnection" (B) signals, the rest of the
functions of the input interface shown in Figure 3 will now be described44% .
It has al ready been shown how the application of a voltage signal
representing the logic level "1" to the term nals 40b, 40c of the input 30
" [err] saturates the phototransistor 30%° and then causes a logic "0" to
appear between its collector and the zero volt. To elimnate brief

di st ur bances slch, as t hose caused n luyGO and

_ certain oscﬁ g“ét‘f%’ff% %fen’ér? a‘fndg%y ?#l?‘l ogll‘}get cllsc?%&tsﬁ)ts r&@%, ng i nput-
'signal s whi chemlets ofbr o ovhis her does sing ghal 2pPlied ol thetinPuh Bhe

phot otransi s, rth”@ 1‘1 eéféé@rﬁpﬁ a%f@ﬁpﬁﬂs@Yré@elveémtﬁé 3 S tﬁgﬁilﬁger

incircuit 31 0gi C which results fromthj s processing
applied to the. |$|putal[‘%r$j %ﬁt%eshwm % -'éi%“tivﬁl’ﬁ‘%rf: R TRecei ves t he

| ogi c sngmals [err], [eSiﬂumﬂl{:;erf&eaiﬁeérsmu@grdaynotemmaier,vesuuts 5
~Simlarly, nteg ace ci

19 t he |
si gnal s [errTﬁ:lﬁ’FrT FRIPY ablee [%??1‘: ‘%’feﬁggil’%fer&f aces é&agll'é]%'wlef u(rjtglhgr
recei ve six fixed Ioglthéeymtermces E28 éndn3dl further speeeive to each

type of 'npuE19rf9¥£ ﬁ?? v@féCEMf GBabﬁstPSerH CENtodt speéifipy read

for identifyrng or g fie- T nput outg conf |gurat|on resent in
the- bus; aft@reﬁﬁhstuéch p%FBHtoPrtﬁEtBP bbPard enwBich 18igRel s WEiGs of

four bitsygleentralesnee- mE%Vﬂéé{dafaH abkrtafyihe bﬂpdheolﬁlﬁ@ethet erface
“circuits 15 318,

tl f_t 3
Wil e expl Shni BREPRG FoRfiovbEsgh: PEReRn s hn' iR bRFY Al FhPH
eadi ng the geatunspeiohhefi nhatelpborhtion| ofr kher £bhe wbadas°ﬁofdu0f t he

-bO d formed h ul ode r] rrhea al & “B" . D
the central . ﬁ%f‘ mlgggﬁhggg /Eﬁﬁsgﬁgaﬁ%‘g'cha ggér’}e:gspgp ﬁgsl Ebﬁ? gg?eé. '
concerned mhtheeiwsevanhgbﬂs Eﬁthbeslgna¢s°fr6hﬁba§tRSfaﬁﬁ FEraPptred

15 318, 319, 1320, 321 - the operatlon of the circuits of Figure
33 w111 be explalned durlng its 1nterrogatlon by the central
'_unlt. _For readlng the status of the inputs Eo to 57 or
the status word of the board formed from the module codes

. -CMi to CM and s;gnals “B" and “D" the central unit beglns

20 by selectlng the address of the input board concerned
j_wh11e reseunng to O the signals from bus RS and MS applled
to the two 1nvert1ng inputs of the "NAND" c1rcu1t 314
" which generates a logic zero which the dlrect input of
_ the "OR"'éirCUit_Bls receives while its inverting input is set

‘W 25 to 1 by the signal R/W coming from the central unit;

o this circuit 315 generates a "O" for'validating the decoder
circuit 316, which the central unit uses through combined
51gnals D/C and H/L for 1nd1v1dua11y selectlng each word
of four b;ts EO tq E3, E4 to E7, CMl_to CM4, CM5 to D

.30 to be cbmmuni;ated-to_ﬁhe bus D, to D, through its own
~interface 318, 319,-320 or 321 and the common interface
322, '
o The table of verlty for this select1on circuit
316 is the follow1ng.



to the t wo |nvert|ng i nputs of the "NAND' circuit 314 V\/mch generates a
Ioglc zero which the direct input of the."OR' circuit 315 receives while 45
its inverting input is set 25 to 1 by the signal RRWconing fromthe
central unit; this circuit 315 generates a "O' for validating the decoder
circuit 316, which the central unit usgg through conbi ned signals D/ C and
HL for individually selecting each word of four bits [err] to [err],[err] -
to [err],[err] to [err],[err] to D30 to be comunicated to the bus [err]
to [err] through its own interface 318, 319, 320 or 321 and the common
interface 322. The table of verity for this selection circuit. 316 is the
fol | ow ng: 45 16 M5 and RS at zero DC - HL. VALI DATI ON

SIGNAL R/ Wat — - oo
Low wei ght dat g Méaanchgis at zero Dgc By VALIDATIQ, FIG ]
[err] to [err]{Ki/gh #ejght data- 10 r ead} ng | (active gt zero)

Val [err] =0 &{err] to [err] Low w%eﬁght npdul e codd readi ng-
V4l r

0 - : [err] =0 15 [er¥] to [grr] H g ' le
readi ng Val{[err] = err] to D 20 The
r eadi ng ofsthe 'EBHR? él?{rd]at o] [err] wi |1 npw be exanfned in detail: tjhe

val i dation pre |ously escriped of iphterfacpk 318 appljes.this four bit] word
both.to the'i nlureadmghe bus interfate@irchit 822 and to VR€ Bari®y 45 o
cal cul ating deyi gcs) {é)%gred by the "EX[CLUSI VE|OR's 323, o ) ' '

ol

~B—

&_j o | High weight_data . : o _ e ;
' 10 | reading . ] o | 1. "]  Va€Dg=0
Low weight_wodule _ TR
| codereading = |1 .} 0 | VaBGC =0
- High weight module . SN .
code reading | 1 1| va€g =0
.CMS to D 1
20 . o _
The reading of thé_inputs'Eo to E; will now
&J o be examlned in detall- the validation previously described

- of 1nterface 318 applies this four bit word both to the

input of the bus interface c1rcu1t 322 and to the parzty

25 calculating device formed by the "EXCLUSIVE OR"s 323,
324, 325; the "EXCLUSIVE OR" 326 calculates the parlty
of five binary signals: the signal H/L associated with
the four bits of the word presented on the'bus by validation
of the interface 322. When the signals MS and RS select

30 this board, as was explained above the output of circuit
314 goes to zero; line 3140 transmits this zero to the
:Lnterfaces 313 .and 322 and validates them.

The central unit then reads 51multaneously the

four blt word E, to E3 on lines D, to D3, the parity



'324 325 the "EXCLUSI VE OR' 326 cal culates the parity of five binary

si'gnal s” the signal H L associated with the four bits of the word presented L
"on the bus by validation O the interface 322. Wen the signals M5 and RS o
" select 30 this board, as was expl ained above the output of circuit 314 goes

. to zero; line 3140 transmts this zero to the interfaces 313 and 322 and
“validates. them The central unit thenigeads sinultaneously the four bit
~word [err] to [err] on lines [err] to [err], the parity - 46 17 calcul ated

~at the source "PAR' and the signal -ACK mhlch is at zero when the term na
strip is in peidcelasddwasnthe Sauktehi®ABlcandetbet edignalt AFK wbeh board.

At reception, 3 ghstceefea{.hﬁn' tpeakeuhaney LAag° 18ah! 1 8fe! Bfanpken f o med

~by the four bits [err err]| present bus wt e .si gnal
whi ¢h it ~appl Pesfeyi&abasp §ean6966ﬁﬁ8§e§ntﬁhésc&PEHFaPéﬂrﬂarlty on arrlval

wi.t h }hat transmtted by tkeepthen’,PARe: cbht&erﬁ&lEhCSIMQlthbtﬂhE) in the
I nput / out pyt

10 f_the
sirgnal A 5g§9%H P%Dt§Fh3P¥8a%8§mF9e %bEZFoﬁﬁf EQg'ga ﬁggbénp%%%?nt
time, of an annﬂhbybasdwpmhcedessagnhdlHdmswhhthAnKapgﬂeand séid pa5|ty
di vergence is hﬁ“@@m &e%e%R§sWE§1@%H%t %f%%gzgg BQeaESEUEiOHRQHtth

nenory 15 at t Ias r eadi and ending on t
”systen1prograﬁ#ﬁﬁ@méﬁégénbetbﬁeléé§|dﬁ@ﬁ"'pﬁdbéé&%eﬁnﬁééﬁaverg Dgr in the

"next cycle,- thanfuahheherqaﬁuagoqﬁpbhel Q%h%ry'Bn§9KlfeﬁBen§aﬁit

-during thi read| nd if .t parlt heck f|n nce, the
~central i&nfi in r 788 Bf Ehes sdy @ﬁéi hénf§ %EFrtﬁésﬂﬁta
present: on th&hbusem&rdaummﬁul;sbyammaﬁ%mnnnq;nItam@eswgnan ahotmbdy

aut tic devig e%Qg§% f%hqegggre for. rapid shutdown or for
mai ntai-ni ng’ r operat i°Sn Wt h Signalling of a fault depending on the

.'address of 25 the boarcIfcdﬂ(Kan@d anghdtf i pay isay did’@p‘@mmnglﬁnfphed
SR - it keeps the data stored in the 1nput/output image memory
15 at the last reading which it validated and, dependlng
on. the system‘programm1ng chosen by the. desagner proceeds
'-1mmedlate1y, or in the next cycle, to a further reading
 bf the same data' if ACK remains at nyw durlng this readlng
and if the parity check flnds a c01nc1dence the central
20 unit is warned by this signal ACK of the fact that the_
'.data_present,on'the bus is doubtful; by programming, the
deeigner of the automatic device will chose a procedure
_ for rapid shutdown or for meintaining reduced'ope;ation
. &M;, | - with signalling of ‘a fault depending on the address of
3 25 the board concerned, that is to 'say, depending on the
' impact of poss1ble false information comlng from the
'correspond1ng inputs on the correct operation and cycllng '
' rellablllty of the monitored automatic device.
The central unit procedes in the same way for
30 reeding the inputs E4 to E7_and, if reqguired, the different
module codes by selecting the desired word by the correspon-
ding combination H/L, D/C indicated by the table of verity
of the decoder 316; each feading,gives rise to the same
validation checks, through the signals PAR and ACK emitted
35 with the selected word.

To sum up, the procedure and the device as deseribed'



|npact of p055|ble false |nfornat|on com ng, fromthe correspondlng I nput s

dn ‘the-correct operation and cycllng rellablllty of the nonitored automatics®.
device. The central unit procedes in the same way for 30 reading the inputs

E4 to E7 and, if required, the different nodul e codes by selecting the

desired word by the -correspon- ding co énation HL, DCindicated by the
tabl e of verity of the decoder 316; each reading. gives rise to the sane
-val i dation checks, through the signals PAR and ACK enmitted 35 with the "

sel ected word. ;79 U YPoqgt £5P@Qg8ﬁ€réfgefh@oﬁﬁét@@daﬁodﬁﬁﬁﬁttﬁﬁbrds18
all ow a progranna%le cont?

' er connected_to |Fgut boar ds oflthe t¥§q%§
in figure 3 tOOﬁaV%epﬁﬁﬁaﬁ%ﬂYWylﬁv%}ghbfe r 82dPAYSaRBELET BB ¥i G 0
representing tPéa@ﬂﬁga&te€s§iﬁiéss£bﬁsﬂsthﬁdpfepeesenoinghEbexoBenatlng

e e R

i nterrogated c& arrties
and receiveg toebmlnhkcked;pbem@reheatpdaecbnopﬁre&énglﬁﬁatemﬁfdthﬁor

eCONOr ¢ reasosecRrBALLERl cUFESHAR Phel BEnPRLHARgNCENONE parEtguse 4 My

10 be preferre version conprises neit he_i np # r equndapce 37,
38, 39, 304, nbet¥RencHAEEFdaRétteReaRI3pECeAZLS: fO ReeCPREFES: 365°TS00,

310, 301; mAthvgmgdgmggnsbgpghéhednqugwoﬁﬂ theo&lgn@hohAGK%eesonsly

: dit d by the t t | h th
i agr am of a D& BAGHE2InARREL DuBEEPBoRR] ot orpaner 48 fipgrd, 3084 | OF
i's to say cqmpbespregfetrred,enblichuyvputsisnckccaprd@esa nsigbey ahealnout
(external +V), r%ﬁu%%ﬂ'élé %rvea3h 938 Be '3?%30' 44 and %%Jr@a%eacﬁ@ék

connecting the ot her €r 408 to the zero val he

exteef nal - power 30§uppl°}‘ t@@ @set I#§95G§f3|3@@ £9% & d 3(9&rrp|’"|1§@s
connect i ons re‘l‘h'urse@ﬁn%rl ﬂf'l%dsa'i'%g%'aﬁﬂa't%ea%ﬂd’ﬂéll nmﬁx'baer GbnO.fy Elogaﬂli&:LBned
but |t operates dlfferently: contrary to the iInput A
- by the terminal strlp connection s1gna1 B.
_is ' Flgure 4 shows the diagram of a DC elght channel
- output board. of the "three wire" type that is to say
'ff'compr1s1ng,,for each output such as SO' ‘a supply area. .
: 40 (external +V) .an’ output area to the load 40b and -

a thlrd area 40c connectlng ‘the other pole of the amplifier

mtted

20 408 to the zero volt of the external power supply.
: On the bus side, ‘this board comprises connections
.required for the same signals as the input board of Figure
3, but it operates'differehtly: cohtrary'to the inputs
which only opereteffor reading, the output boards of
25-the model showh in Figure-4 are accessible for writing
~ so as to control the status of each output and in reading
for acquiring or checkihg the module code and the B and
D infOrmation (terminal strip presence, absence of fault)
deflned above. ' | '
The selectlon of the different operating modes
30 of this board is provided from the s1gnals
MS module selection’ '
RS rack selection
ﬁh-readiﬁg /writing
D/C data/code

35 |
H/L high weights/low weights



whi ch only operate for reading, 'the out put poards of the nodel shown in :
Bigur'e' 4 are accessible for witing 25 so as to control the status of each.
output and in reading for acquiring or checking the nodul e code and the B
and D information (termnal strip presence, absence of fault) defined
above. The selection of the different qmerating nodes 30 of this board is
provi ded fromthe signals: M5 nodule selection RS rack selection RW
reading /witing D/ C datal/code 35 H L high weights/| ow wei ghts

19 These signals are clrédé e gnalearecdderifiedt by ¥ derastagorcddivid t o

h
}3/?: folton n\?ﬁ%{ibj 1 O cﬁ% |té/oen %mﬁ E oﬁis]ﬂ!L Qe @%%éﬁéﬂty. W

CL=0 data selfectlon [err] = Os¥rialid@ i n
[err] to [err] ligs BRp'AsSRS ZERo R/W D/C H/L| writing validation
bef ore M5 Hi ghjwei ght data - . - . : . G con@itins) 049
0 : 1Ssel gction Q e R ”.Lefﬂ t&
15 [err] to kerr] ' . i[err] f RSrises befoTe
M5 Low wei ght domlsy weight data : DIJA = O e@-ang
Lot a&aséfgc&hoawo Hbhgeight o | o | Pe= |
- _ | 0 to D3 . - : { writing in S, to
I S S _ . _S3 if RS rises -
10 | ' - 1 - | before MS :
i o High weight data . fCL=0
_ _ . R o _ 1 b =0 __
_ | selection - _ . o] § Q , 1 '_wrgtlng in §, to
15 134 to _D7 o S7 if RS rises
_ - before MS - -
Low weight code : o] ,: - lopmsa=0
reading = I v | 2} of%=?
20 _ ' :
| High weight B I '] | pisa=o0
’ L . s 1 CF 0.
code reading - R B .1 1

.  In low weight writing eXchange,_fhe'Central unit
25 presente.on the wires of the bus Do to'D3.the,signals
intended for controlling the oﬁtpats's to S, and selects
the board, the outpuﬂ.concerned and the writing mode
by making RS and MS = O, H/L and D/C = 0, R/W 0.

When these 51gnals appear on the correspondlng :
areas of the board of Figure 4, the four "EXCLUSIVE OR"s

of circuit 428 calculate the parity received from_signals'

30

-Do ‘to D3 combined with H/L- rece1v1ng the signal CL
= O from the decoder 426, the AND circuit 429 generates,
at its output 4250, a zero signal which validates the
35 channels A, and Ag of the interface 425° the selected
card then sends back to the central unit over As, a parlty

calculated from the signals recelved and, over A the

4'



code readi ng ' 1 1 1. [err] = Oln |ow weight

mﬁrtrng exchange, the central unit 25 presents on the wi res of the bus

[err] to [err] the signals i nt ended f or controlling the outputs [err] to 4§
[err] and selects the board, the output concerned and the witing node by
making RS and M5 0, HL and DDC =0, RRW= 0. Wen these signals appear
-on.the correspondi ng 30 areas of the bo&Pd of Figure 4, the four "EXCLUSIVE
OR's of circuit 428 cal cul ate the parity received .fromsignals [err] to

[err] conbined with H.L: recel e s al . r t
426, the AND EPEEEFtAE‘tﬁQCQ@nEPa % ;P‘ A gn fzﬂiﬁfm?&ﬁnggaq‘gﬂer065|?%I whi ch’
val i dates theighagnekso| ehkh &he &ermhnaﬂ she1pnnerﬁac9042510nhen el ect ed
card then sengﬁshggkaggehh ggngver Q'EFQ%%EeEeBB]th@ ggg;ay cal cul at ed

~fromthe sign receive err Ah com ng from
the "OR' circuit 423, mﬁﬁ@ﬁlyrlgﬂainr@ﬁtrfze’ﬁdwhtbrkq K8F strip is in

pofltlo?hagd b@g?ﬁ@sag§%@%%t05natﬁérhhp@Q@BQEedhenﬁbbesbeasdstaedagvrng in
return thi s parity of si gnal s ent,_an.the in t he
registers stofthfgStREvS é’tfu§h8f °gﬁé’ud' 418% t%ﬁgephggénf‘lggl uni t
conpares. it wclpatesparni withhittle |ptar+:tasy mraelhf itahasl dteelft ceRcudedede:

I T these parl . Iteﬁ-hCOIf% Ir % arl% tfh s@ei%rqq:qlesp‘ggln%lﬁte %%Bo’lft I%?xecent ral

unit validate& exchange by storing the S|%pals [err to
Jerr] in the fsiigpall &8K [I@rra]t tz@rjcar gt Q)fcet"rfé’ac,ll it vadidates, dhifate this

storage, the GRAlidly WNdhHRASEY N rSimNah RS ilghdlis® bafong e signal
MS, whi ch causes the si gnal Qé’pplredr%j; | ine 4260 of -15 circuit 402 to

rise while théhg §ddip ?\/@o"ébe?yé%fovterq’tﬁé’ﬁb‘f y the sane circuit"
isfill at zero; this risivigigaies ©fid hetoiagm) $he aubt@alapiited to

o Tt ST T S I A A g MR Al e o)
contrary, showhiicn asuses the signal CL app11e by line 4260 of S
B 15 c1rcu1t 402 to r1se wh11e the - 51gna1 G (= Ms) recelved
. over “line 4261 by the same circuit 1s st111 at zero;"
this rls1ng order of the 51gnals G and CL applied to
circuit 402 stores the data present on lines D_o to
D3 in flip flops S, to S3,
20, prev1ou=1y rece1ved ‘on the contrary, should an error

in the place of the data -

of parity be found by the central un1t ‘this latter
inhibits the data present_at_the inputs of register
402 by causing the signal MS (= G) to rise before RS
L ' so before L; this seguence allows the controller to
| | to S3 in the status correspondlnc

. o . .
to the orders received during the last validated exchange

. 25 keep the outputs S
so as to update them only with the data, the correct
.-transmlselon of which has been ascertalned in real
time, by the central unit. . :
30 : ~Before considering the cases in which the
board shown in Figure 4 selected by MS and RS has
one or more anomalies preventing it from sending back
to the centr2l unit the signal ACK = O, thé complete
description of the output circuit connected to the
35 connection So of register 402 wiil be finished. When

Sy is at level 1, the inverter 405 supplies the series



- .of parlty be found by the central unit, thls latter inhibits the data
ptesent at the inputs of register 402 by cau5|ng the signal Ms (= G to
- rise before RS so before L; thi's sequence allows the controller to 25 keepbl}
7.the outputs [err] to [err] in the status corresponding to the orders
“. received during the |ast validated exchange so as to update themonly wth
-__the data, the correct transm ssion of which has been ascertained, in.real
“time, by the central unit. 30 : Bef ore considering the cases in
whi ch t he boar;dcszlictmtlamtﬁlngufeoda selVeandd clopovB sing RBehddgbheedi thdpa

anonal | es pr Qg)4| t fhr O%??@Q'e'&g el?rﬁ‘ikt:ttn% tdq%dq,eq,tfr theurg,lpttotclggoqbgnal

ACK = 0, the%go eIete'descr ut circuit connected to_the 35
connection [ e a@fd regiisttenr 4@@ withle G@nmrrﬂlsﬁé&“alvﬁw sterep 1ocat evel
 compri sing (g gt o as g B o e g ot of Lo
. |1 emttin e} e.nfrare tti ode of the
-opt ocoupl £APF Yid &S étl&h %Pnéoé’brﬂg]&th SiY zﬂlr’[a rﬁtrslrr&greg | ocal ly
by the registiey 4Ghdferey &fd)rtezedlcertlpamecanma:cﬁxute 88 mzltheaomﬁlt@cloiu@ﬂ?r
- guide 67b of > termnal strip and is transferred to the output anplifier

408 by the op ocoupl er 407. This- arrpl ifier 408 is connected to an external
~ DC power supply through %’%@W&f@ﬁr ARB 4ot canpacted QAT @tamm@lyr ea

40b, through gesisiel fidhi Qrﬁrcﬁﬁrﬂ%ew%s her PRifT Ao eindl@k i s
conduct i ng_l%l n normal qperation

ert d connected betmeen
areas 40b &W?‘&eﬁ%??ﬂl&ql%;\gethf[e?‘iﬂ%ﬁ%%lﬁhmt h‘lat't * R Skternal
- power supply 4édge d&mwuempwmﬂmmlm @ondmct/.aigj.e resistor); the

over current detector. 4 the z ransf rn¥¥ by the
inwerter 414, whereas th Jbﬁ”t age 3% {élzl% S"'slgeoﬁclsi‘a@esog Si génr#&dlwlth t he

- presence of mmmtmtmwmmmm amd 40 xeecives ﬁ??h@gegenerat es
; - very close to that of the external power supply (the '
15 current sensor 410 belng a low value res1stor)- the
E over current detector 409 then generates a zero transformed
- into l by the inverter 414 whereas the voltage check
412 assoc1ates a s1gnal 1 w1th the presence of voltage
. between 40b and 40c"the AND circuit 413 then generates
20 a signal 1 which energlzes the optocoupler 415, through
“the reslstor 4150 in series with its infrared emitting
diode; its phototranslstor then suppl1es the re51stor
416 connected as a load in its emitter, ‘which generates
) a1l at one of the 1nonts of the "EXCLUSIVE OR" 417,
:_KJ’. 25 whose other input recelves dlrectly the 51cnal So, concor-
_ dance of the command SO-- 1 and of the execution of this
command by amp11f1er 408 cenerates then two "1's at
the 1npxs of the c1rcu1t 417, whose output remalns at
. Zero. Slmllarly, when the status stored in register
30 402 is So = 0, the optocoupler 407 and the amplifier .
408 remain disabled;. this same exc1u51ve "OP" 417 then
‘ascertains the concordance between command and execution
and its output still-remains'at zero. On the other -
hand, when a load anomaiy causes an overcurrent detected
35 by circuit 409, this circuit generates_a 1 which causes
' _the current limiter of the amplifier 408 to come into -



20 a. signal 1 which ener gi zes the opt ocoupl er 415 t hrough the resistor-
4150 ih series with its infrared enktting di ode; its phot ot r ansi st or then
supplies the resistor 416 connected as a load in its emtter, which
generates a 1 at one of the inputs of the "EXCLUSIVE OR' 417, 25 whose
“other input receives directly the signah® [err]; concor- dance of the
~command [err] = 1 and of the execution of -this command by anplifier 408
generates then two "1"s at the inputs of the circuit 417, whose out put
remai ns at zepay Synhba&hg,onheﬁetbenaEatuSnsuoeed knisegistarb3fcd02 is

=0, th 0 d_th f 408 i,n, di sabl ed; thi
'ggaé]exclus}v n“%&gg °$L8 égggPpé %o I&%ﬁ%5?83nggg%ét eﬁﬁsoﬁnang Qﬁd

execution andlnwsrmsrpﬂﬁ4stblkhaeﬁaNﬁg aﬁ3zewbosecnUthetoPhesehand when a

| oad anonal y Qeuaeeoanwﬂxehcaaésgﬁegekﬁet%et%509¥1ghrsyst ¢RQ, ~EREEUSHUEUI
gener at es a 1 which_causes the current limter fier 408 to cone

into 225 pPRy "pf#1dcthry SRCFﬁéeéoﬁﬂéé?FGHt46835aﬁﬁpslalSFHF58ﬁ8§ in

executlog o:‘Nh Qoml&@rb%fprohdtné D &r ﬁlbﬁﬁbbheﬁrg‘ﬁnt:éefhﬂlﬁrbeltwééﬂ t?) thLe115
"AND' 41 gse,ou asses to .z | C S optocoupl er 415;
the "EXCLUSI VEB®T 512%?3 %en chg%$e§wg°PFeF§ﬁ 38§| ?% €generates a’
‘1 correspondi egrrespondingocbendalce fault between control signal [err] and

the output status 40b 0%1&H§f89§rGSRQth%9a %§@§|°§SEnggggx vohEaEQe

absence of external voltage ét ween areas -

fault at tRi0sbefveen agedfetfa e oL a®x fromné(pﬁéé?FanaBéﬂ:\Aéen ar eas 40b ._

~and 40c, despithast mt@fu&semvefnt@ eoa R tSgel £ riohe a(‘plp@(élzﬂlhg4$3tween

i

t this ab 't t h al B
o Sebl os the PEeRR G0k A 1Be BRs e ROE BuRRelcEe oF AAGPRSP el at the

out put of: theSbﬁXCﬂUSWME ORrotlit 41RurEdTertaias ithitshebsaeneeofofa reduced
out put  renai- ”'J&t%%%d%td @Qn‘l‘}%@etse 2 z%%o %ﬂ%’h"'al%oq B3lsanile QB

: concordance
" 15 optocoupler 415 and ‘further generates a fault 51gna1

-at ‘the output of the “EXCLUSIVE OR" 417. Furthermore
- in the case of a reduced output remalnlng conductlng
'-desplte a zero control 31gna1 the non concordance
again generates D. So as to 11m1t the addlt1ona1 cost
 20 of.these:monitorihg circuits, the fault 51gnals from
circuits 417 of each. channel are all grouped together
by the ‘OR" circuit 418, whose output is filtered by
the resistance- cepacity circuit 419 so as to avoid
tran51tory alarms due to the switching times of the
k“ﬂ : 25 components' the 51gna1 D common to the eight channels-
| ' -cf the board is inverted byrczrcult 420 and controls
the fault display light emitting diode 401 through
the resistor 421; this fault display diode, of a different
color is mounted facing a free llcht guide of the
- 30 terminal strip. . _
On the other hand thls 51gna1 D =1 sets
the outputs of the "“OR" 423 to 1 wh1ch prevents the
board from sending back a.slgnal ACKX = O when it is
' selected by Ms and RS = O; the central unit is therefore
35 informed of an anomaly in the execution of its orders

by the output board concerned and reaCts.according



" agaip generates D. So as to linmt the addi tional cost 20 of these.

moni tforing circuits,. the fault signals fromcircuits 417 of each. channel
are all grouped together by the 'OR' circuit 418, whose output is filtered
by the resistance-capacity circuit 419 so as to avoid transitory al arns due
‘to the switching tinmes of the 25 conponedids; the signal D common to the
eight channels of the board is inverted by circuit 420 and controls the
fault display light emtting di ode 401 through the resjstor 42%} this fault
di spl ay di odetoothe fipeltrerecednin adePRAMEEIAGIREWL T Y ght gui de

of t t hte 30f t fLPEQE&cEt tbp%hgl'ei&}@t ﬁéth@éub@[@or{iﬁﬁedﬂ gﬁ@inien-aricdcset sbt hE
outputs o e 0 i C revents e bo om sendi ng back a
signal ACK = t)nvvﬁ%‘?lu?? gpgﬁ?'é’c‘?%(f”g I\)E{] Ea‘lé‘.a):[tt‘ef‘ré gle% A %nlt i s
~therefore 35 tnéowneneoéfaﬂhanamebyatictdmwznebut|Iﬂ1wﬁlltalswch#s by the
out put boagd 88888r@ﬁgtaﬂﬁfr§?&$§13§c édééépled5£t2§ t9sthe {Puhdnprocedure

adopt ed by~ t he h™Tes uts. concer ned
~ (mai ntenance Ph Fbau@eéub9e¢e§¢dﬁhMFhht%$a9ﬂ¢b¥a¥a%$% SRRY ¥Rh Wrdthe

whol e of the GHEOE‘BBBEt@SVsCQescrib&\G'fuﬁtﬁ@rb&)5 noted that the signal-
is applied at [err] as -ap el enent ch_the cent£actgn|t

may read under the conleP8n§°H%se |B€ﬁ Fﬁf?h@?loﬁgr%ﬂepfﬁf%nﬁ? THhe
terminal striplpeadeflewd@dt anbs bé englsé2nadtl now be expl ai ned- 10

When di sco]rgaectlon of thﬁh%tgggggngggggg{ﬂ 8? fgén%%mgi rd Rn tqg},t&emgg@rd _

..shown in Frgure 9 begins, "whereas s con _
the contacts §Ir192f§pen$h?|bgardnahBWpassésthuIe ?hbeeﬂﬂﬁutwb?r?ﬂé

nyerter 431 4hign oBRpRRS S| 043°EenaRE LA, DALTbeAgRelBonauEs BLLO pass to

‘Whi ch causes resefti ng%f “the_ei ght channels of re% %er; 4g2 and 403
before t he Ouﬁﬁ poens flrst and B ‘passes to the ou o o

-~ inverter 431 then passes to Zero- ‘and the'"NAND“ 430
15 causes R to pass to 1, whlch causes resettlng of the .
' _elght channels of reglsters 402 and 403 before the output
connections 40/60 are open; this automatlc resettlng
at the beglnnlng of dlsconnectlon of the terminal strip
‘therefore avoids breaks under load which may damage the
20 connectlons 40/60. ' |
' This s1gnal B is furthermore used by the
~-“OR" circuit 423 for warnlng the centra1 unit of an-
anomaly by preventlng the board selected by MS and RS
= 0 from rep1v1ng, for the. 51gnal ACK then remalns at
&~/ 25 1. It w111 be further noted that this same 51gna1 B
is applled at YZ as element of the module code acce551b1e
by the central unit for reading.
The above detalled description concerning .
the wr1t1ng functions of the board shown in Figure 4
30 and, more espec1a11y, of its channel SO' ;s applicable
to the seven other outputs,'prOViding that.the selection
B/L is complied with for addreSsing the respective'commands
in accordance with the table of verity given for circuit
. 35 The operation of the devices used during
reading will now be explained. On the_output board shown

i
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gonnections 40/ 60 are open; this automatic resetting at the begi nning of

di sconnection of the termnal striprtherefore avoids breaks under | oad

whi ch nmay damage the 20 connections 40/60. This signal B is furthernore
used by the "OR' circuit 423 for warning the central unit of an anonmaly by
preventing the board sel ected by M5 and4f&S = 0 fromreplying, for

t he. si gnal ACK then remains at 25 1. It will be further noted that this

I d t t d bl
byt he. cont 17 LAPBESrBr FRSGPhGReTRe aRO0ES 4818 PEa RBSETT BT on concer i ng
the witing ﬁumttfonsreédnhg boamdtbhoematusFwgudeod 88idndoand;e
especial ly, 9%;%% csp Ls[gﬁ&151ksb§99| beabhe ﬁe?sbsaggasn Q%@@iﬁPHtPUtS

provi di ng that e se |on I's conplied wt ressi
respective céﬁnﬁhas°PﬁpaécﬁPaaﬁé@anPhC?hée@abF%P%ﬂ Wé@Pi?rgFVen for

circuit 436.e88) and the abovBegeberabkanteimihgirdsvegassused puring
reading w | nom/ge expl ai ned. On the output board shown 24 in Figure 4,

the el enent s®3888s§irble by the central unit for reading.formthe status
word of said board, whi @i eenpohsédetrhefsrxeBamplef, the meddirgcode

specific to E?etBHtEHEtf!%EE'QQFQOPBEB@?QtéEyBEovgndEEQEEEX n5tﬁ%9£o§”d the

above descri bed term nal
exanpl e, thelﬁeaéﬁﬁgbﬁftbﬁecﬁastaioﬁﬂlﬁl?§C@ﬁéﬁéga$9dt&Bo&ébIGePéct|on

fj hergof '4;8”&691'@ bhea@ieaaéelmnby %ﬁ@oedgaalbosbhec&ahbeta&slgagea w %;C
ecoder Se IS S
and HL = g%ﬁfg chgag h&n gg 5Pab2§ BP%nﬁé Cg'—tblsTﬁSCQFGHaI [err]

0 applles thenwgedetraties DEsd tadt 0 &00L outputs [err] to [err] of the
|n?€rface 422, 15 mhlcqhgugggk%laee COB”%%ESquOtEQewBQBUK% BL t he sane
- read to the four outputs 2, to 23 of the interface 422,
_15-wh1ch outputs are connected to- the 1nputs of the same '
name of interface 425: the signal DISA = O app11ed by
1ine14256'vaiidates the.interface 425 ‘and thls~word _
| appears on 1ines'ho_to AB and aregs_Do to D3 connected
to the bus. ' ' o
20 ‘The circuit 422 then calculates the parity
of fhis word in combination with the signal H/L_: 1
and this parity at the'spurce is applied to tﬁe line
PAR of the bus via the line Ag of the intérface 425
o ‘ whose outputs A4 and As are validated by the signal
A\ 25 pISA = 0 via the AND circuit 429 which retransmits |
this_zéro'to the connection 4250 of said interface circuit;
this validation connects the output of the_"OR".ci:cuit
423 to the line ACK of the bus

be at zero oniy in the absence of a fault D and only

-, which will therefore

',30 if the terminal strip is in position B= D. Receiving
over the bus the data Do to D3 and the parity calculated
at the source, it calculates the parity received in
combination with H/L = 1 and only validates this configur-
ation status check reading if these périties are identical.
35 Under the same conditions, except that the.
signal H/L is set to zero, fhe central unit reads the

four 10w-weight bits of the module code associated with.

¥



name.of interface 425; the signal DISA = 0 appli.ed by |line 4256 validates _
the interface 425 and this word appears on lines [err] to [err] and areas 9
[err] to [err] connected to the bus. 20 The circuit 422 then
calculates the parity of this word in conmbination with the signal HL =1
and this parity at the source is appliedygo the Iine PAR of the bus via the
line [err] of the interface 425 whose outputs [err] "and [err] are validated
by the signal 25 DISA = 0 via the AND circuit 429 which retransnmits this
zero to the cehetet papid4@58tothéasfuiBbesh@CRichl Enbt sidghas NakiPation
connects the QUEBHtDOL 5he'"OR' circuit 423. to .the line ACK of the bus

which will therefore be at zero only in the absence of a fault D and only

30 if-the term nal stripItswihlpbginobadBthét tRecabsvemge ovfracChie bus the -
data [err] to-[@r t | cal.c ted. ' ur i al cul ates
the parity rece?véggﬁﬁggoggrﬁg%?%%ym?%hgtﬁngn§£%%g§%§Py %gfi%éﬁ%s this
configur- ati BAt BY&VERtchEcRitheni fyonf repdsngphhet sbatus woxdntical . 35

Under the sanercopdint woDSingx€Ret ol Bptitsheh séBNate Hobei St 584 &9 Zero, the

central unit four | ow weight bits. of the nodul e code associated
with 54 25£§§g§rng%Egyaa?m%%§e§oﬁ?ge?aﬁﬂgﬁfihgtﬁegsiBﬁ§¥ 5&????”$§EﬂﬂT D.
= 0. It will b€ hheetiermanal hetnbpeprevehtdOritingi ghatlse avuepot®l y to the .
central unit,bpufogggﬁ?Sthggttgrggg t it either fromreading the status

word, or f%§n1MW|t|ng. he out put s Ich are ogerating on a board having
anomal i'es and a si gnal OFig¥rech| shavrsconncerbedimentt o amredalt strip

prevents wi'tbugpat bberQupthsSréYalorernsct BEPTERLZ€68indOonly two
Figure 5 showg_one enbodi ment oi an_ei ght ouiputdboard ifh relay for AC
current , u3|ﬁ% BRAFG ¢ RB %Sﬁﬂéﬁ? BnPEEr T ARPE pRRA CRAAREI SR ER¥Fprising the
o : same operating checks as that shown in Figure 4. For '
' designating the elements and circuits identical fo_those
15 shown in Figure 4, the hundreas figure has been increased
from 4 to S. R - | .
Description of Figure 5 will be limited to .
the new devices which it compfises-and whose numbers
have been changed. ' i |
20 - The new butput-cirCUit concerned is entirely
situated between the output of the inverter 505 and
the ihputSjof the monitoring circuits 513 and 514.
The output signal from this inverter amplifier 505 controls
| a relay '5'32 ‘whose coil is connected in parallel across a retrieval
~ 25 giode and whose contact is connected in series with
S an overcurrent detector 534 and an output current monitoring
circuit 536 between the areas 40c and 40b. | |
' When the output Sy of register 502 is at
1, relay 532 is energized: its status is displayed by
30 the light emitting diode 504 and its contact closes
the above mentioned seriés ciréuit between areas 40c
and 40b. If the external circuit which comprises a power
supply and an output controlled actuator, bperétes normally
the overcurrent detector 534 remains at zero, whereas
35 the output current controller 536 passes to 1; the "EXCLUSIVE
OR™ 517 then ascertains the concordance befween the



sane: Qperatlng checks as that shown in Flgure 4. For designating the
~elenents and circuits identical. to those 15 shown in Figure 4, the hundreds 95

" figure .has been increased from4 to 5. Description of Figure 5 will be
“-limted to the new devices which it cdafrises and whose nunbers have been

changed. 20 ' The new output circuit concerned is entirely
situated between the output of the inverter 505 and the inputs of the

moni tori ng _Clelfimiah élénaﬁds51éndTﬁQsou&QEBt§b9na| fromthis inverter
- anplifier 505 controls_a rel Q%B whose coil| 1 s connected in parallel

across a retrieval 25 #fod@rathenAdS&exsntagbore C8RRECPEIPPR SERFREIANER,
gn OverCULremhldet&&tmﬁt5347g@éaﬁaaQuEpﬂtfﬁuu&e@hggﬁmlBQEbDSyEﬁFQHBtpESB
etween the ar Q e e qutput- S of register 502 is at 1

relay 532 's%egg%gﬁg%d%ﬂ% i &fa usglélanplayed by 30 the light emtting

di ode 5045and its contﬁegucho§eslﬂh@tabdwa paet esobedipenteefctheufunbbtween

‘areas 40c and o4@bs53lf ahle s8%t ekHaly Sh' Vel WMRireh tCRAIREEEES PoPRUE bFURP! Y.
-.and an out put .controlled actuator, operates nornally the_overcurren

det ect or 534 Pl¥RgERS &FeZéﬁéo WﬁéF€a§c$FaFﬁé GuFﬁ&FéGFréﬁﬁocéhfPthanSBB'
passes to 1. stlatib¥CpisicéEsGBO Sha aReduapeer cairienthRononeer dapaeabet veen

"t he 5 26 ¢o I | _[err nd- it ec As for.th e

-~above cases %fqﬁgﬂqggﬁgggaa%c &efiﬁéﬁﬁ §%?%geﬁ8r§?§§1g iaﬂf L Ji"gﬁal
di spl ayed l@neémitdingeddode oft lae QMOWPdletrl 6330 Bnd a resistorF536le 6
JillTustrates one enbodi @i'i‘)tceOfthteh‘i"es‘{n%tf t'h%n%légl}aﬂ\nghééﬁ YR ?QgQPe

overcurrent detector forne fuse whi ch actuat &s a .cont act
5140, throughlénlﬁﬁntéﬁﬁétFﬁgtﬁﬁe@@ W@né“aﬁléﬁﬁﬁuﬁ-cbﬁréhﬂdnﬁﬁﬁﬂﬁrall |
‘forfred from &hleO\Hl\é@JeTn&&e foRr 'dQ%lZ?’in ducme tWQedt@anabahltel tWet Bpebe 10
em tting diodg.of a ouqler 9 an SIStQ % 6%
) ' - ation o© ements nas een escr1 e ove.
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S| nce\the rest of the.di agram shown in Figure 5 ISH"m he one
sfiown in Figure 4, we find again all-the el enents Hmjm ﬂy h t he 5
central unit, the oper- ation of which el ements has' beent es above.

15 .27 PATENT CLAIM5S 1. An-input/output device for a progranmable
controll er conprising on input/output boards (4), a plurality 5 of .
el ectronic circuits (300, 400, 500) formdhg the logic interfaces between a
-bus connecting with the central unit on the one hand and sensors and
actuators (9, AéL %p ‘to each channel on the other, characterized in
that it coin| &'y nation: 10 ° _ - means (323, 324, 325)

for calculating the parity of each data word available for reading at the

i nputs, nmeans (428) for ycal gy | h d, by
witing, in the "data" connce;‘\clll‘-a'l Q%/tom%pgqu:regtse\('(l%o g%\r \Aﬁggg%ﬁﬁ%gggses and
the out put b&RdF01LeFeARFHIES ingaeminputy qutipy tpReetds d4IlcuRaPdyry ithe

i nput/ out gut JFOQNEE trbn il élbeﬁ% r(@Jodm'doo sr@baneér@hrm@akael qugae t he
parity of each 20 corrzeﬁ%) by the centr g gﬁans

val i dat i ng/ i WHSTFRSS Y %l‘—'qme[‘-'ltﬁ'd‘ﬁ r‘I’lr}?’oct s CGB&S di ng on
whet her conf et pmrtrraorbrmonfa)rdnarw Iéér@:ﬂ:@’ tandn at thaitwean (Bhe Marity

cal cul at ed b)é[ rht}’eec% % o r):l dnnte at, cuI thed by 25 t'he i nput/ out put
board during He exchanging proces 57 5CESS *f or updatlng an i nput

i mage memory with r espeaha@qmmaqﬂjtlsl dﬁ‘diboflt eomprtipeiss in clembdagddionto
an out put yigrage nMemory, J hicadl qQGESS, WY 3 ) BUH (iRl 1Ry @deaccor ding

to claim1, 30 character]zed in_that it comprises, durlng
reading, the qad'qtdwqu e@ﬁi‘s&ata word avallable for reading at the
N ' 1nputs

_ - means (428)'for5calcu1ating the parity
- of each word presented, by writing, in the “data" connec-
15 tion. areas (D D3) between the buses and the output ' '
boards, oo _
| - means for transmlttlng this parlty calculated -
_by the input/output boards (4) to the central unit, '
_ ' - means for calculat;ng the parity of each
20 correspondlng word, by the central unit,

] - means for valldatlng/lnvalzdatlng the readlng
or wrltlng in process dependlng on whether conformity '
or non conformity “is ascertained between the parity

' R ' .calculated by the central unit and that calculated by
_25.the 1nput/output board durlng the exchanglng process.
- ‘2. A process for updating an input image
'memory-with respect to the 1nputs and - of the outputs
with respect to an output image memory, this process
us;ng an input/output device according to claim 1,
30 _ characterlzed 1n that it comprlses durlng
_readlng, the follow1ng phases. ' _

.- each . 1nput board 1nterrogated presents
51multaneously on the bus the local calculated parity
associated with each data worqg,

35 - at reception, the central unit calculates
the parity‘of the data.word_present on the bus:



. .
- eaph I nput board |nterrogated presents si mul t on the bus t he

Focal' cal cul atved ‘parity associated w th each dat I J Mﬂ” - t57
reception, the central unit.calculates the parlty* d present

- on the bus; 28 - the central unit conpares the parltles calculated at
the source and at reception, - parity gqfcordance val i dates the storage in
the image nenory of the data present o he bus -non

concordance causes the data present on the bus to be rej.ected and the word

received fromthe sanme_adgregs gggingﬁghecga? %g'kﬂ@t59r§¥§3§“99 to be

kept, - the central unit cal cu each data word emtted
over the busaICUﬂHQEﬂnpdtﬂbstaevrﬁeaﬁﬂdaaﬂr§§§éatéapeulates the parity of

the word present on the euslapdcasaésatahta bacabapaki tebaekraget he central

‘unit, - the central, unit cog? g g B ities 15 atnthgesggrce and at
reception: iRcEBEoRTIAE: "EMOFNeSE HAFi Fé? PARFFERE8™ A8%updati ng of the
regi sters of the board-bantbhcngdanceheacsesespendamg poegent di scordance

Ohe! bese (Paien 5% bODY b 235ERRH Bhlndnen i A05eeR198d ERBn 09 oL et Of

t he board a&@res &Word receive uring i exchange.
the same address durlng ‘the last valldated exc ange
to be kept, '

- the central unit calculates the parity
10 of . each data word emitted over the bus,
_ - the 1nput/output board addressed calculates
\sf the parity of the word present on ‘the bus and sends
. thls local parlty back to the central unit,
_ ) - the central unit compares the parit1es
15 at the source and at receptlon. '
- concordance of these parltles va11dates )
~ the’ updatlng of the reglsters of the board by writing '
in the correspondlng word , '
, - dlscordance of these par1t1es 1nh1b1ts
20 the wr1t1ng in progress and the register of the board
addressed keeps the word recelved during the last exchange.



