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A circuit of this kind is known from European
Patent 51332 in the name of N.V. PHILIPS' GLOEILAMPENFABRIEKEN,
published on 11th April 1984, in the form of a station which
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is addressable notably as a mas-er or as a slave and which is

(:) employed in a two-wire, series-type bus system.

For a given number of applications and pafticularly
in television, one or more interface circuits are generally
used between receiver and a television-equipment connector.
The circuits generally known for this application effect
switching operations in a conventional fashion and cannot
be controlled from a bus. )

The invention aims to provide an interface circuit
which can be controlled from a bus, particularly of the
previously mentioned type, but which can nevertheless be used,
at least for some of its functions, in an environment where
the switching operations are effected in a conventional
. fashion. '
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To achieve this,the invention is characterised in
that it comprises

- a first decoder which controls the switching of
the channels on the basis of logic signals stored in the
memory, _

- a plurality of addressing inputs, each of which
can be set to a logic level so as to generate a displayed
address,
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on- I|ne with said bus, or to a second state, off line, on the basis of

| ogic control signals applied 5 directly to the logic inputs, - a pointer
bl ock which directs the signals available at the logic inputs either to
saiMdF register if said displayed address corresponds to operation on-line
wth d bus &:lrst state), or to the first decoder so as to 10 contro
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15 of logic gates which inhibit the passage of the logic signals
stored in the memory towards said first decoder when the
'(L) circuit is in its second state of operation (off-line).
The circuit in accordance with the invention may
be rendered.inactive by means of a second series of logic
20 gates which inhibkit the passage c¢f the logic signals
available at the output of the first decoder towards the
channels to be switched in the presence of'a logic signal
which is referred to as the interface-circuit "off" signal.
W The circuit can be initialised by means of a pulse
25 generator which, when the circuit is activated, produces a
pulse causing the initialisation of the memory and of at
least a part of the register. '
o In a preferred embodiment, the circuit operates
\ with a series bus, in its first state, characterized in
30 that the register is a shift register which receives, in
series at an input located at an upstream end, series logic
information supplied by the bus in the form of cycles,
each of which presents at least one sequence synchronized
by a clock signal supplied by the bus when the circuit is
36 in its first state, and produces, at an output located at
a downstream end, an end~of-sequence acknowledge signal
which is applied to the input of a first control flip-flop
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n that the presence of a logic level 1 at the output of the first

flifQlop and 5 at the inverted output of the pointer enables
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pren" 1" st d ing its other flip-flops to zero, .in that |t
congves a %?bo{rﬂé%or which identifies, in a glveﬁ' ﬂétat 0df a

Irfess sequence, series logic 10 information supplled by the bus if sald
ess sequerdd dorise sjymadeand sea @Ydlsaﬂdalyé@@ésdml and wihlosle putgutes

an_ient {1 caty Ao e W' Yecdr diHedd) i3 £1blibe %oﬁgo“ ng

said identification signal, rises

f hel'oadi ng i ntigvare etﬂ’er%’rtyp"cﬁ ifs We@att& firt@mltnﬁ’éltrved-lnsttélatv\ﬁéﬁ pﬁeS@mcsut
of the first emta dodild pefeap 1and ahe mﬂwtntﬁr +Hee fll&stthmllggf@_oﬁ:t ahe
1", MWhen a store dentlflc tlor gnal .i.s pres | so . a . sa g

énd-|of - sequendF I%ﬁ% t\ﬁ% e Ry, gﬁFrg &S PBlFHé &fatdPna
éat sequenceoﬂﬂsﬂi&(ﬂdgmstesalic&Oeaddmﬂsshqese&&dag itsafi ieghodlaprE lbpe
fegilster is i | SEth e h r u and .th a,se ce
by et ting thg!o]E It?lsét f\l %ﬁ#ﬁ‘%’e %n;d %e%%@ ‘?&@t 354 %%%ﬁ '%‘ii&a %tlgﬁé 8 9%?8,
tesqtting |ts~wﬁfﬁhaﬁlhq}QQWﬂ§§ﬂﬁ§ Perdoﬂﬁéhcpm@aﬁéﬁpﬁtWbﬂCESIﬂBetifissv
control flip- fllnora 'g&v*e'h t bE %hataad@é@st fs@q%h%t gbriibg ReyRLer is in
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control flip=flop and of the pointer are in the logic state

7y "1", when a stored identification signal is present and also -
o a said end-of-sequence acknowledge signal, which thus
corresponds to the end of a data sequence which follows said

20 addreass sequence.

In an embodiment the register is initialised-
-between the address sequence and the data sequence by setting
the first flip-flop of the register to the "1" state and
resetting its other flip-flops to zesro when the output of
25 the first control flip-flop is in the "1" state and the
output of the pointer is in the zero state.

In a preferred version the bus supplies, in
accordance with the procedure described in the cited
3\) : European patent, start and stop data for a cycle of data
; | 3g supplied by the bus with the aid of logic relations between
the data and clock signals. '
-The circuit then comprises a third and a fourth

control flip~flop which, when the interface circuit is in its
first state, receive the clock signal at their input and are
synchronized one by the information signal and the other by
the inverse thereof, so that the output of the third flip-
flop is set to the "1" state by a first type of coincidence
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P to the logic ™1" state when the stored jdentification signal
(;; is in the logic “b“ state and when the output of.the first

~ flip-flop is in the logic "1" state, thus producing

jnitialisation of the register.
20 ‘ The output of the fourth flip-flop can also be

set to the logic "1" state in various configurations,

particularly in the presence of a pulse produced by the

pulse generator oOr when the outpht of the first and the

second flip-flop and the clock signal all have the logic
26 wqn jevel (end of cycle).

In an embodiment, the circuit for storing the

jdentification signal comprises two inverting AND-gates,

'~ the output of one of which is looped to one of the inputs of
the other and vice versa, the other input of the first of
0 the two inverting AND-gates receiving the inverse of the

jdentification signal, be it only if the output of the .
. "o" gtate and if the clock signal is

pointer has the logic )
in the logic "1" state, the other input of the second ©
the two inverting AND-gates receiving the logic product

¥ of the inverses of the outputs of the third and the fourth

flip~-flop so as to permit the storage of the identification

signal in each cycle.




nfatlon with the bus with a viewto the acknomﬁedgenent of a data
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ance with e | nvention;
' information signal and a clock signal, in that the memory

comprises a plurality of memory flip-flops, and in that the
first series of logic gates of the pointer circuit comprises
a third and a fourth inverting AND-gate, one input of which

20 is, connected to the reépective output of two said memory
flip-flops and the other input of which receives from the
second decoder a signal with the logic level "1" in the
first state of the circuit and the iogic level zero in the
'second state, the output of the third and of the fourth

25 inverting AND-~gate being -connected to a respéctive input

" of a fifth and sixth inverting AND-gate whose output is
connected t o the first decoder, and in that the other input
of the fifth and the sixth inverting AND-gate receives the
respective output from an eighth and a ninth inverting AND- -

30 gate, respectively, validating the signals available at the
logic inputs when the circuit is in its second state.

The invention will be more readily understood if
the description which follows,and which is given by way
of a non-exhaustive example, is read in conjunction with the
35 figures, in which:
figure 1 shows an overall diagram of a device in
accordance with the invention;




T —_—— e 0 1o Of/b - flgure 2 s ows -
-|agran1of t he bus receiver of figure 1; - figure 3 shows an enbodi nent of ™4
he pointer logic and the menmory of figure 1; 5 - figure 4 shows 3}
hn- enbodi ment of the bus receiver of figure 1; and - figures 5a and 5b show %
%ycle delivered by the bus and a tine dlagran1of t he principal signals

nf firgyre 4, respectively. 10 According to figure 1, the

nt enkéce cir cPHF .84M34i4sERB addressing inpgts [err] and [ ernpgeagl of
vhirch. can be connected by wiring either to a given potential, for exanple,
e power-supply vol tage_o Ciol r.Qu ag .to e_an
hddress [err] and [err] g& hgg 2 %?bbs %hdﬁ%ggﬁgbgq %ﬂe %ug 8%?@%& O%-_-
Such an addres@lﬂﬁyealeo be generated on the basis of a nultlstate | ogi ¢

and a decoder. The displ ayed Q@rgs%howke%h]eﬁboh%hbht bt _2Be! bednkert he
nput of a fun§$| n deggdi{ DEC r%%u0|n its output 20 a :
5t at e- of - oper at° Sg &M &R eﬁeﬂds on the state of operation
pf the circuit to mhlch =h€iduzel dyetowddansembodicentnds. ther basagpbeivet
ny be decided g%EI qddr g3ses except one (e.g. 111) are to correspond

0 operation of the interfa@®%ircuit on-line with a bus’ (first 25 state),

he renai ni ng address (e-gfzyyrp5c§are@goﬁb|ﬁgowoaopecae|da1mweraé bi’r thet

pf f-1i ne (secongsStaleh Q&mhhﬁiﬁﬁ§h& o Eﬁ@'@r&h&@ﬁhi gep 'gd ekYeeghyet@,

sone of its inputs. The swtching | ogic signal i's apprli
hoi nter bl ock SBEPRStANeAVso recei ves the S|gnals SDA and SCL whi ch

orrespond tim the |ogic laecekrdiag tapmhguba aDdthér&htetﬁaaécbhfehYt I f the
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ground so as to generate an address Ao, A1 and’ A2, each bit

¢ of which is encoded either as 0 or 1. Such an address may
also be generated on the basis of a multistate logic and a
decoder. '
The displayed address, A,, A, Or Ay, is applied to
the input of a function decoder FDEC producing at its output
20 a state-of-operation logic signal CS which depends on the
state of operation of the circuit to which the displayed
address corresponds. For example, it may be decided that
all addresses except one (e.g. 111) are to correspond to
'&J/ operation of the interface circuit on-line with a bus (first
' 25 state), the remaining address {e.g. 111) corresponding to
operation of the circuit off-line (second state) on the
basis of logic signals applied directly to some of its
S inputs.
&/’ The switching logic signal CS is applied to a
| 30 poihter block SBL which also receives the signals SDA and
- SCL which correspond to the logic levels of inputs L1 and
L,, respectively.
If the displayed address AO' A, or A, corresponds
to operation on-line with a bus, the signals applied to the
35 inputs L1 and L2 are provided by the bus, SDA then being an
information signal and SCL a c¢lock signal. The pointer
block SBL is controlled by the switching logic signal CS
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B SDA and SCL towards a bus receiver RBUS |ntended to perforn1certa|n
foperations and particularly to check whether the displayed address

[erf]¥or [err] corresponds or not to an encoded address 5 present in the
signg@ transmtted by the bus. The bus receiver RBUS receives the displayed
addr ' [err] ggp [.ggr_]s“rhéuch a way as to7performth| S ch§

checkK positve, subjéct to other |ogicC operations, us recelver

ransnits an acknow 10 | edge signal ACK and_aut horises, via a |oading
signgd LDA, theSPoadi kg @irggtatheapianaliedShy and $ek F?W%Féﬁrﬁwh#% M The

menorfy M controkgcaiveri aBusf iﬁﬁéhﬁé&sto%@tfbﬂnacéﬁtéﬂﬂl 16 £le CoserF

If the check is n gati he be 1 and the
bus receiver is ﬂ PBﬁég?“géf ¥e ﬁﬁ%ﬁnv9eggﬁﬁlﬁ€ ghsﬁgﬂY%icﬂfir??sthe
di spl:ayed addredg, Pgrotr a @err?spondespnnﬂettbooaﬂ éncedepeiddrens the
si gnal s applled p o, d | |

whi ch are app I| ggﬁgﬁgl rk'gcﬁlé % {l%la{s?g\na{lg Hr:It c@é% ’h?% gus ﬁ/er
swi t chi ng bl ockRBBE. r¢ﬁasvesntbecéiaaheﬁew @@gk’ﬁésllhyenh OPF t Jffhrﬁu-t@ lal
and L are usedwggragmeodpéggbgﬁttﬁygc&hgeﬁ This makes it 2 possible for a
singlie interface Circuit rated cifcuit, to respaond by

ot a an_inte-
si nplly displaying an addrég thg ghef%r%f B?ngY?} s a??bb%gglEﬁéﬂﬁgﬁé of a
r-ange Fr grgducngianbpgrubLohsghaBe bayi ngcébeehi RBESt t1anvehites ean acknow-
contdol l e r r s t
vey. ﬁ'The 2 e "SPESR. BIERER pER AR a0 b ERQL IFLE 40100ELEG T AL KEA,
bl pcHi ng C|rCU|thBC1WAﬂ¢h°|ﬂﬁ|@até thénﬁméhgedpbYttbﬁ H%&aiﬁt@wﬂtmﬁmqnynﬂsl_

Mt {the switchirghg ﬂeﬁeﬁwm@é&feeg hNhgefi &8 gy e pEEhES S C(BI‘?V\HaCH [err]
¢orrgsponds to off-lin appears fromfigure 2, the bus

rebﬁlver RBUS 3§W&5ﬁpﬁﬂﬁsgﬁcaﬁ§rlgﬁéé BUSL, a register REG and an address
If the check is negative, another terminal has been

RBUS

%' 1= addressed and the bus receiver is‘no longer active: no memory
5 lgading can now occur.
If the displayed address AO’ A1 or A2 corresponds

T

g; to off-line operation, the signals applied to the inputs L1
' ' and L2 are controlled logic signals which are applied
2g directly to the switching decocer CTDEC by the switching
5 block SBL. Thus, in accordance with the invention the inputs
' Ly and L2 are used for two different functions. This makes it
% possible for a single interface circuit, notably an inte-
- \_/ grated circuit, to respond by simply displaying an address
25 Ags Aq Or A, to all possible uses of a range of products,
among which those having the highest level are controlled
by microprocessor and bus and the others in the conventional
e way. | '
f g/" The'state-of-operation logic signal CS is also
' 39 applied to a blocking circuit BC which inhibits the trans-
port of data from the memory M to the switching decocer CDEC
when the displayed address Ao, A1 or A2 corresponds to
off-line operation.
As appears from figure 2, the bus receiver RBUS
35 controls a gus logic BUSL, a register REG and an address
sequence controller AIC. '
The register REG receives the logic information

signal SDA from the bus in the form of gycles, each of which




sequence controller _. Ihe register REG recelves the logic Informatio
signal SDA fromthe bus in the formof cycles, each of which
PHF. 84- 544EP. - 8 -0 168 076 conprises an
address sequence, a data sequence and a clock signal SCL. The address
seqﬁence i dentification circuit Al C receives output signals fromthe
regligsr REG and agfo the 5 signals [err]_and [err] correspondin to t he
di spiefed addrBE:84T54%EPorns a | ogi cal c®nparison betweeh H8 @

inal s in order, on the one hand, to establish whether the dlsplayed
a dress [e”]célﬁpz[-ﬁéé% &@ré@%&@%é@uéﬁ@eﬁd&r&@@atéé’cﬂ%ﬂ&t ehdYa tdALIS
and, on the othf h@d%? to recognise a flag, 10 always identical, which is
transn1tted|rF ma Bss sequence of a cycle, the purpose of this
operation being the detethe caldefess ysasquemte t iderstl Sic ot et ratrscufhaAIC

dd

dent i i cation | o%??@%.é%fﬁ%f‘i%éf% brdih bt SR MG S Madhe
The bus | ogi c BLERALS Ryr Rpi RE Zbi]ecmge%mrpﬁmqmm ofheidieplamd adiness.
clock signal S, pdetaRhy éqoér&p%m&p&oﬁe&@m&a e 1 Nen i Sl 4nd

t he end of each c cIe It al so receives an end- of - sequence acknomﬁed e 20

si gnal ACN whi th PEIF o R ethe) P30 st resmblinh whethan Lhy daisplayed
sequence have atdreseck) )/emh bryrt a:cag:ressmnd%ECto'ﬂtme At exy ctrBisfEmitissd

controls the [
reset-to-zero gnaﬁg dtaér% he reg| s%lgrlll vﬁé%:% j?Qels fplr""o%l'uced at
t he begi nnilkg @Iwmm@mmb ofhightim mmma t¥e theiraskiress not
V\Mgm sed or éét:tlﬁéﬁc@V@f‘ta ¢is a!?&@"iﬁ?r @eaéfaéﬁi@rdﬁé’édﬂrbﬁ'ﬁﬂ?ﬁl ACK

h is trans ted towards he us %4err % in order to conflrn1the
acceptance of 3¢ d A ? oF ’%ﬁiﬂl S HFIS (e address
tgansm ssion oéeqﬁmwxidaemﬁwm tdibrdait XJC proditcds L4 MY dutpuwder s
the data in the éelgééﬁ&%i%&'lolgflé O&dﬁfgi rB‘PA tth dFY yre%eived by the

*  bus logic BUSL.
The bus logic BUSL also receives the logic

information signal SDA and the clock signal SCL, notably
for the purpose of recognising the beginning and the end of
each cycle. It also receives an end-of-sequence acknowledge
20 signal ACN which is produced by the register REG when all
bits of a sequence have been received by the register REG.
The bus logic BUSL then controls the circuit on the
_ basis of three logic signals: _
P a) a reset-to-zero signal RST1 frcm the register REG which
25 is produced at the beginning of each sequence or in the
event that the address is not recognised or in the event
of its absence;
b) an authorisation signal ACK which is transmitted towards
A the bus (input L1) in order to confirm the acceptance of
30 a sequence by the logic and to authorise the transmission
of the next sequence by the bus;
c) a signal LDA which orders the data in the register REG
to be loaded into the memory M.
When the interface circuit is connected to the _
35 . power supply source, the supply voltage V is preferably :
applied to a pulse generator_PG which prodhces a pulse PON :
for initialisation of the bus logic BUSL, of the register
REG, and also of the memory M.




g ace ; I's connected to the a5 poM™™Supply source, the
gToItage Vis preferably applied to a pul se generator PG whi ch
¥es a pulse PON for initialisation of the bus.logic BUSL, of the

rediilt er REG and also of the nemory M PHF. 84-544 EP 9
0 N4 076 As appears fromfigure 3, the menory M conprises eight D-type
flipPHops [err] _tao [err] t he bl ocking circuit BC conprising eight gates

and $wverting RRB-§4rad4s BPto 87, the poi nPer bl ock SBL co®pfé&i @6 f our
invefting AND-gates 5 72, 78, 88 and 89 and two AND-gates 28 and 58, the

fuhc]i on decoder FDEC coaslappégrsffﬁamABEqGﬁée379thanﬂeﬁ6ﬁySmﬂééﬁif&bes

deco.er CDEC b cg der , o] the informtion
fronf the nenor?gggfe ané Fé?rfggég ﬁﬁfggfﬁrfeg peie %?g%fqiﬁﬁ
the bther nenofpeprieiny eightegatesiandhénvertingniNBroske<@O coms8s s of

ni ne control | eéhéwpbﬁheér[ BLbbK! st,eea}.prh@iﬁgSPsﬁff mé\ékuinﬁ%lrb-o at
flip-flops [er receives at its mgNB gﬂa resggctrve output Terr] to
€

:
[err] 7 froartﬁé'rgﬁrspgraﬁﬁGﬁgtﬂédlEW?e tesoffeands 88/ ehgpfunckion | |
Fe s]een in flgaéeoéelrbynacsbbﬁ:;1§$gn§t ef aﬁmusgaﬁefiéw éh&p&ﬁ{ e;‘]:vlﬁitéloﬁn
err] receivin o rmation in.ser ac e fli ops
[err] to [err] §F5egb§9 P?g“€|88%9?ﬁ3€i ek £ e?ﬂ@%¥s€0€é Qﬁoﬁ

signal for Ioauhag1d£oamanlohefnemntye Mémorfesril, candgis 'tandrmfsaeﬂrrédt
aut Hori si ng | oadhRge) h?%ébte&hﬁ FBQ 6E§€r H% QPfé M2 9896 | ve- goi ng 20

edgeg which activates the in er3 err]
Addifti onal | yo, The FWFECPFBESbﬂeﬁk]CQ% F@FF}SFéc@fv61%? ?%@F¥°¥ tSW¥ﬁ9h§%)
i nput R the putzetBO!N Drﬂdﬂéedpéaﬂﬂiﬁémn}?ﬁéQBthftBﬂepﬁm-ﬁ 5 oeu ce.
: s deci ded rbltrarlly e d sB ayed 2 ddr ess 11% é% é& = 1)
wulld correspolla £§°8LVEFi & %Erﬁ??ﬂh. Thi £°2BRE fV%no?Epﬁ t The
3%E}gate 79 mhﬁsemohhpuregdedereREGhethealetbéropexag|ﬁurme@bcfergmxampxk
Osie val ue 1520 L0111 e LedhsRhayeguaddh eoa6SaCohi £EPOLY) Ot Ocb Staitng

operlati on of tfe I'nierface clrcuit Pn accor nce Wt
@n;lrne with t ReipoflorAdRy1tof By FReeiving the logic information SDA in

series. Each of the flip-flops My to M7 receives at its

. Chg clock input CK the inverse LDA of the signal for loading data
T in the memory. When LDA changes to the state "1", authorising
loading, IDA changes to zero, producing a negative-going

7p edge: which activates the inputs CK of the flip-flops M0 to
M7. Additionally, the flip-flops M0 to M7 receive at their
reset-to-zero input R the pulse PON produced upon connection

. to the power supply source. :

S It was decided arbitrarily that the displayed

25 address 111 (Ao = A1_= A2 = 1) would correspond to off-line
operation. This condition is detected by the AND-gate 79
whose output produces the state-of-operation logic signal CS
whose value is 0 for the 7 displayed addresses corresponding

(U to the operation of the interface circuit in accordance with

' j0 the first state, on-line with the bus, and "1" for the
address 111 corresponding to the operation in accordance
with the second, off-line state.

| Branching is then effected in the following
manner: _

35 The signal Cs, inverted by an inverter 70, is
applied to one of the inputs of the two AND-gates 58 and 28,
whose other input receives the signal SCL and the signal SDA




adgdress 111 corresponding to the operation In accordance w t e second
off-line state. Branching is then effected in the follow ng manner: 35
The signal Cs, inverted by an inverter 70, is applied to one of the inputs
of the two AND-gates 58 and 28, whose other input receives the signal SCL
and>fhe signal SDA PHF. 84- 544 EP ' 10 0 168
0/6 r ctively, deliver by the inputs [err] and [err], respectively. For
the 7 spIayeBH%dﬂ4e§%ésEBorrespondlng toléhe first state) t6@ Qaées 58 .
and 28 allow the signals SCL and SDA to pass i-n the direction of the bus
recei ver RBUS. r&é\pectmely5 &aivewebye'dhéymﬂs@tsrw réed 170, réspéé@ivel

| dt 83 87 d
et Tl noaND. (EPEtRE 1RLL518yedlduasis fod ot oﬁ‘\é“%g 5% aéf’meﬁces
t he output Q f$bﬂtehethe|@at¢%p%8[@md]Zeoa{btaW]theesmals/e‘StyL Fod DR 7
di spl ayed addreéslsasgomegmr@iﬂgcépo&%f h@nélﬁ@é féééfvef h@ewt efh§0 e?n%.?

authorise the trans- mssio information In the ops
to [err] to5th%30u%‘b'ﬂ?r5?dtwé b%?e%n tor st The %lcﬁfblﬁ%Pb#eé)h*éol?%rQﬁ ng
ANCE1> ggt es 81 aﬂlde8lfnpﬁt§oaﬂe@&eldlcbf) anseﬂp?& V\?\f mw—g@u@éts:ﬂg%d\l\ﬁ g?d?s 88
an , respectj.y t 0 ic nec to the
out put of two %‘Jﬁ‘y%'ﬁ"ﬁ%% %g?% éoiSQ’g %27 he %’flffé? G\'ﬁ e E 19 H FLO
AND- gate 78 re'efel&'ésraq:eimes|h@%t0mtmt|@nét0r$@hdeflmrbhbm Ve Mt |ts
ot her input t st

hfegp@éeiwgy POE éﬁ&l”ﬁ a{%ﬂ%ﬁ er |n % o?ég%e@at £

the inputs of the i nvert1ng AND- gat
recel ves thl@ stgafixgp $F%T1?L1th‘?/\b‘%%t?§5 &oot?st‘%u%l?%‘fb‘ie the ‘%ﬁﬁ‘lﬁﬂs of -

gmgat tes 72f aﬂﬂsgﬁoﬁiréf | hehdey "ﬂnféfmei@mdim%ﬁéz)rfsﬁﬁmc}masﬁ
V\hen (r;as IOE (gg%o es‘?‘g{:é % El@%t %ﬂ{dg%gegr e{lﬁ%n '@iﬁﬁiﬁct? fg fhd the
gates 72 and 7anhimqtmmme8bfamd1e820§$cc@nrgmnt@ds& amdlm of
cor respondi ng E%Siﬁwﬁixﬁg A Cgd £ '8??]3@:5&'@& %eéﬁ%&%gvé‘%y Anthd-otHer
e out

logic "1" is present at t put o at es
1= input of which is connected to the output of two inverting

AND-gates 78 and 72, respectively. The inverting AND~gate 78
(;) receives at one input the signal SCL delivered by L. and at

2
its other input the operating=-state signal CS, which is also

applied to one of the inputs of the inverting AND-gate 72.
20 The other input of the latter receives the signal SDA from L,.
When CS = 0 (first state), the outputs of the
gates 72 and 78 are in the "1" state and authorise the
_ _ passage of information from the output of the gates 81 and
U 82 to the decoder CDEC1.
25 . When CS = 1 (second state), the gates 28 and 58
are non-conducting and the gates 72 and 78 permit the passage
of the logic signals SCL and SDA, corresponding this time
B to logic levels applied at inputs L, and L,. A logic "1"
A is present at the output of the gates 81 and 82 and
30 authorises the passage of SCL and SDA through the gates
88 and 89, so as to be applied directly to the decocer CDEC1.
Nine controlled switches.I1 to I9 receive the
output of nine AND-gates 101 to 109, one input of the letter
receiving the output from an inverting AND-gate 9%0. The cther
35 input of the AND-gates 101 to 104 receives an output frcm
the decoder CDEC1, and that of the AND-gates 105 to 109
receives the outputs from the gates 83 to 87. -




; " PaASS o ; me e gates 88 and 89, so as
flplled dlrectly to the decocer CDECl N|ne controlled switches [err]
fr] receive the output of nine AND-gates 101 to 109, one input of the
receiving the output froman inverting AND-gate 90. The other 35
of the AND-gates 101 to 104 receives an output fromthe decoder

, and that mp tde- ates 105 to 109 yqeceives the outp m t he
-9 fiecelve WP 058

gat}l. B3 to 87. PHF. 84- 544EP 168 076
Whengt he output of the inverting AND-gate 90 is in the "1" state (norma
&asej OFF = 0), the gates When theeartanth el dde Havestingl A¥D-ghtes Aot dises

_-[.err]g to [err]. im dHee gy $ta3:te&t(@l.or{n&flr ]cats@ 1 OFF = o9t kBl bB%e%‘Mﬂ)g E%A

Pt I | s SCL
Lo & L] A o S BN o, A S Alebobe i) By oot e
switches [err] tﬁiqsﬂwqtatm,aQQOﬂuENQecmnmhoﬂo¢Mep6m§tbhescmqftgum t bags,
€. g. the cl O?UI’ %.rpftl'fénesegontdh a"i:te attt{%“i Welw)e % ]_S {aﬁlgngﬂér 8885'6?8

this descrip |on O t he. f||p op [err reserve

authori- sation it i¥etq ther taostap u@@nﬁﬁnGh@FﬂeCDﬁeroGDEGH gbnthel

inverting AND- gaihé &in&hwln1etiot a arinl %@ébr@fanbléewi%}ﬁe%hilg 65b; gage 90

whose ot her I npyt ceives said co . e out put of

the gate 80 is a fgﬁﬁ§%ﬁ°?§ndea&t sgéoFHEQ: sQFoﬁhSF ?ﬁeacBhﬁﬁnd

OFF via the gate 90. The st pitllofbet Iee:pgauasdlahttem if9thist AeBcrptasm, -
deac: 'VateshEPeﬁﬂ@1H¥Y5iﬂﬁ%%s(£95[%%%Ervégskgﬁ Qh%egtggggg 8E EEEPutBorl-

invefting AND-gate 80 recel he si gnal I nvert

(firgt 20 stateSatioR GHake Def Pﬁeag§¢@P8G°m@aﬂét@Fﬁln@bebyugpgtr?fahUe i f

C&_~|1, (SECOHdrﬂvﬁrihngthmDL@&&%WBQSh%na@bl&QG Q@”EﬁngnEEE bs g?glinvertlng

Gonsisting of NP BAGHIY TGS BELeReinPut FerEinPs,ARLH S8TMARS PBRded
ubﬁn a negativeIGODK@UngeOapmheedut@uthefrthboghtenpoti€KatTH¢“oMépel Q of
P, ol 47 itk 82808886 ghdoh ek PondhpiOrFoHla) she
to [érr] is cIG@%@d 0. The output of the gates 101 to 109 is then “0 and
- T deactivates the switches I, to I,.
As the other input of the inverting AND-~gate 80
receives the signal CS inverted by 70,'if_CS = 0 (first
20 staFe), the output of the gate 80 is determined by Q(My) and,
if CS = 1, (second state), the transmission of the command
OFF is still authorised.

As figure 4 shows, the register REG is a shift

register consisting of nine D-type flip-flops Ry... Rg which
25 are loaded upon a negative-going edge applied to their clock
: 'input CK. The output Q of the registers Roto R7 is connected
.1_ to the D-input of the next flip-flop, i.e. R, to Rg.

respectively. Each of the flip-flops Ry to Rg is clocked

at its input CK via SCL of the clock signal SCL so as to
30 operafe.upon the positive-going edges of the clock signal

SCL. The flip~-flop Ry is set to the "1" state (input 5)

and the flip=flops R1 to R8 are reset to zero by an

initialisation signal RST1 available at the outpput of

an inverting AND-gate 63. Before each cycle the signal RSTI1
35 performs an initialisation. This results in Ry(Q) = 1.

This corresponds in time to the starting bit STA of the

type of cycle shown in figure 5a. The shift register,




oS Tnpat CK iik s 30 operate upoTTe.
the p05|t|ve goi ng edges of the clock signal SCL. The flip-flop [err] is™4
set to:ithe "1" state (input 5) and the flip-flops RL to R8 are reset to
zero by an initialisation signal RST1 avail able at the outpput of an
inerting AND-gate 63. Before each cycle the signal RST1 35 perforns an

initiahsatio tsin [err](Q = Thi s correspon intime to
t he S@tl ng Bblq[-:r;ﬁ'a; g‘f‘?##e type of cycle E%own in figure G sssl'f'@%hi ft
register, PHF. 84- 544EP 0 168 076
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err] an err n e r.eceivin rr rr t he
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output a | ogi Gatle r t; f i1t

been assuned t %t%est he 'blﬁsj% err] r@‘_n 1@{ err\rﬂﬁ‘ oﬂrﬁgr!'uedgeaatilla |1doe%c%‘§§’aét¥| ?r)p

flag whi ch Ws 2NHRRjlderthe Fatik cot derpielthd s @R oopnd the gate
Consequent | y, tile:e&ﬁm}fﬁg? Afesrid fg )I.Ofliﬂ)ftl'fb"l a’ﬂtid’eﬁia‘i Eqrweln,cexz; %rans-

kformed b | d
Penti f1cart omDired ok A e s RO ¥ £ fis ol sglene

@q R4) and adda:‘esmereanh of e Rftes |1Gnd P[amd 11 %r&glipm;:ferai:bljy:,s
PLEFr] as el lodsod 1o UL Sefr OBIN R ookl Aitbul? 1M SRS
stitute the

11, 12 and 15 c addr ess sequence |é%nt|f|cat|on clircuit AI%
On the ot he¥ JRHAEEC thren AFNmed &gt g Rids Ay et o dfifedee fanmad
| edge logic Sla&naidé%@ifﬂéha:ﬁirgrﬂawmm fold 1wy d elddnt itdlhecttaassy
sequgnce 's, Q’ 0l'pvenstelcfunénce 1ed(91 Consequently, the complete
&“J identification of an address sequence is performed by a

multiple AND-gate 15 producing at its output an identification
20 signal DVA and receiving at its 1nputs the outputs Q(R7) and

Q(R4) and the inverted outputs P(R ) and P(Rs) and,

preferably, P(R,) as well as the outputs from the gates

10, 11 and 12. The gates 10, 11, 12 and 15 constitute the

\,/ address sequence identification circuit AIC. On the other

25 hand, the output Q(Ra) produces an end-of-sequence acknow-
ledge logic signal ACN. The signal W which follows AO in
the address sequence is, by convention, a zero.

o The lower part of figure 4, enclosed by a dot-
A\ dash line, forms the bus logic BUSL.

30 It comprises a first control flip-flop DC1
receiving at its D-input the signal ACN available at the
output Q of Rg, and at its clock input CK the clock signal
SCL, and a second control or pointer flip-flop PNT, whose
‘inverting output P is looped to the input D, its clock input

35 CK being connected to the output Q of the first flip-flop DC1.
The pointer PNT has the task of indicating whether an address
sequence or a data sequence of a cycle is present.




™ part of figure 4, 10T - i T or N5 i
FisL. 30 It conprises a first control i p flop DCl
fng at its D-i nput the signal ACN available at the output Q of RS,
Fits clock input CK the clock signal SCL, and-a second control or
r flip-flop PNT, whose inverting output Plsloopedtothelnput D,

ck | nput connected to theg,output Q of the f
‘-op DC1. gﬁé poi n?e;&?NT has the task?of i ndi cating v%ek% 0%

flip- '
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|nput'Dand|s clocked at_its I n by the S|gna, SDA so as t
detedt the sioar¥heR theyeleck gigral § *%lﬁ’f hthe i 1R910p BTR 9 ves t he
¢l ock si gnal Scnlhatfoﬁxsthnﬁllip{f}aaspl MPissrwémctolnm&cﬁé tvhﬁaﬂiegnetlheSDA

iinvérit ed on the t tect
é‘f a [cycl e. The® gﬁ {ffrom d&% Eﬁa‘%‘?"&gﬁ%éés) égp'ldeel h:ﬁ’
zero-fresetting b‘h%)utIlR bﬂietl@tw rﬁ'q\ﬁe Pl\ﬂt%n@ltﬂut henfpiatisgs m:hq Inmnst@: R,

The thi rd flip-flop STR iBp&esrird sz%nfioaptmlfa/@éﬁfess%@fcw&q
si gnal obtgu ned b¥ the inverter whose out put. 25 Is connected to the
u

Enput] R of ' SR SGhe2hut For 1REET dA PYntF PR dtie et icIark ARBRR

@ate 15 is storehebyignal SDA so as to detect the start of a cycle, whereas
<;) the fourth flip-flop STP receives the clock signal SCL at

: e its input D and at'its clock input CK the signal SDA,

é?'. ; inverted on the basis of SDA, by an inverter 28 so as to

. 20 detect the end of a cycle. The output Q from the third

; flip~-flop STR is applied to the zero-resetting input R of

1 the pointer PNT and of the fourth flip~flop STP. The third

5 _ flip~flop STR is reset to zero by the inverse SCL of the

;\M,' clock signal SCL, obtained by the inverter 60 whose output

; 26  is connected to the input R of STR., The authorisation signal

' DVA produced at the output of the gate 15 is stored by a

flip-flop RS which comprises two inVerting AND—gates 66 and

_ 67 looped to each other, which means that the output of the

o 1 gates 66 and 67 is connected to an input of the gate 67

8 ' 3¢ and the gate 66, respectively. This storage is authorised by
an inverting AND-gate 65 and takes place when DVA = 1,
SCL = 1 and PNT Q (output of the pointer) = 0. This last
condition indicates that the procedure is in the address
part of a cycle and avoids any accidental identification

35 in a data sequence. The"inverting AND-gate 65 thus receives
at its inputs the signals DVA and SCL and  the inverted
output P from the pointer PNT, and its output is connected

S P e ol




. T CWHI chconprises two | nverting AND-gates 66 and 67 looped to ™4
each other, which nmeans that the output of the gates 66 and 67 is connected ¥}
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. = 1%and PNT Q (output of the pointer) = 0. This last condition indicates

that t proce LS| e address part of,a cycle and avoi ds_any
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'h the formbor SHEEe T ioitflops Sl G i TRARSEHIvahe A% (GRBASTN
to the state "0STN s=ehuitiae esigrial (DA dettei¢loniof tdigor st/ agill Hemain
igna RSTL aval 130T 2t fhe ham e R Sedria e 42 S BRI Clod Yace
recei ves at oneéfé npthe t¥Rtwn mE STNke %#?Qﬁﬁt'ﬁﬂa" AND-egitivaleEnt to the
(initialisati oraeteris RE th{F RRcrdde. arkh ainiéfal MUl ch YONe RTHH-
Fecelves at Bt 1GpEcRe iiiits (1 S ired gie ity LAl G2 9 1 hama he
f :\@Tﬁon]'s Ir?)I ]1:&& pelie opu it afhdan hinvemteine dNDigate B3 rvﬁ'lfmdm;tdnﬁimﬁ
‘Et o_r_'es gn [ r'lgctéltggé‘ns%?ajfleielg'g{‘Q E%%ﬁ%ﬁ%%{%&ﬁ;ﬁﬁgré% V\Zt/(eheén pg\fr?-ai?%e?slao
3 seﬁ]'u;nce and a G itSrbirakion paren STRQI off STRQ ThY stand af it<yigiput
(AND-gate 70). & digruf |mprd sfnicleneraboea81d toe M Wuth dfy t ed
authori sat! o | Efse sl b Eied U £" MRS AR GRY
_ inputs the clock signal SCL, the output Q from the first
. control flip=-flop DC1, and the inverted output P from the
pointer PNT,
The flip-flops Ro to Rg are initialised when the
20 flip-flop STP stores an inactive state of the circuit (STPP),
or between an address sequence and a data sequence (RST2),
and also at the start of a cycle (AND-gate 70).
| A flip-flop R, generates at its output P an
”;K_/ ~inverted authorisation logic signal ACK, which means that
26 the acknowledgement corresponds to a logic "0". The flip-
- flop R9 is clocked at its loading-authorisation input CK
by the clock signal SCL and receives at its input D the
I output from an AND-gate 16, one input of which receives
i'gjf the end-of-sequence acknowledge signal ACN, while its other
: 30 input receives the stored identification signal ADC,

The loading of the memory flip-flops M0 to M7 is
obtained by an inverted loading signal LDA applied to their
loading=-authorisation %Eputs CK. Said loading is obtained
by the change-over of IDA from the state "1" to the state "0".

3% The signal LDA is obtained at the output of an inverting
~AND-gate'33 whose inputs receive the end-of-sequence
acknowledge signal ACN, the stored identification signal ADC,

PN
U/




o v " - T U ToT T oo TR CK by the clock '
3 SCL and receives at its input D t he output from an AND- gate 16, one
= of which receives the end-of -sequence acknow edge signal ACN, while
i t"5@bt her 30 input receives the stored identification signal ADC. The
| ng of the menory flip-flops [err] to [err] is obtained by an inverted

| o g signal LDA applied to their |oading-authorisation inputs CK Said
| 0¢ g is obt PHFe@4544'EP change-over of [ierr] fromthe spaygg" @6t o the
st "0". 35 The signal LDA is obtained at the output of an inverting

ﬁiﬁ;gﬁhe 3? whand wmﬂquﬂgytaloethePenéiegtsequgn@q°gchc@wéﬁégehé'98§£ter
i the store i_fi.cati.on na -
5 qmgdlégqgﬁg Gan§ Fﬁ@% §§P§i§P8fWFﬁ8 FPrgPEfPFpaf¢BEaE£1 and
t he p0|nter PNBquﬁmmen@aﬁsbehmsd&&eh@edsw&i&hepramiendlyfan d@dﬁesequence
has b det d

has been det ecluadibhide b PUsBUAR pd" (BILHRRSQIERISNEA. B0 LEIPONALID: Pas

t hat di spl ayed_by t circuit been 1 denti oar
STP is set ®o0 Fﬁ@nbﬂ§@§b '1eﬁy the output froman inverting AND-gate 71

whi ch conprises four inpmhe fougthi FItip-Elub Gepeiivegsethes BNET LEg QU put P
from STP (sel f+ nal | nput

t enance of. the state nd_its 10 second in
receives the i g S Fﬁ&mp&PsénﬂEﬁ%aP8§6§§a§ﬁ§8n7a YBLEh geOMRE $58% ¢
applied (STP bépmg ﬁh@m&@ | Atshé&issat dnpht becelivesi the appértediowtpit P
vol tiage) . Its tehiypd [ @C. u r wWhwe 69
mhoge I nput s a?e SCET@?%%e&S Rl &ﬁ% PQQCQDE? Eg%dg @@ Q %§C€?Pg‘ %aggg
poi nt er PNT 10 s 8€CORG ﬁQPPﬁer§F§@Heslth§f187Pr§9 PRN @ﬁdt e PHéseyROR even

;n the event ?bfbﬁhb@ﬂewﬁhntBevbu&hge|&%tEQHéEhaﬁﬁmﬂédr?S@PVBéiﬁ@ g&&agt

[oonan Tover und MRS S RgSE LT BeoLept BEaRULRUL QLT PR and,

gate 67 (settlng to fite thiard ibpusf rEFPives &het betput Hfomnamddr ess

gg‘qggggg ??n;ﬁ?‘?@%ﬁ%@t 'Aﬁﬁ-% Qeakgh%ogee@naﬁegusfe aefl, staeeditpdt @ 1!

o ' 4= from DC1, and the output Q from the pointer PNT (setting to
‘the state "1" of STP at the end of the cy¢le, even in the

-)*‘ event of failure of the bus). Its fourth input receives

'§*J the output from an inverting AND-gate 68 whose inputs are

; the output Q from DC1 and the inverse ADC of ADC which is

20 available at the output of the inverting AND~gate 67
“(setﬁing to the state "1" of STP if, at the end of an address
sequence, no identificaticn signal has been produced and
‘stored).

. It will be noted, finally, that the pulse PON,

25 Produced when the circuit is connected to voltage, also
resets to zero (input R) the first control flip~-flop DC1 and
the flip-flop Rg.

The operation of the circuit in the event of an
information cycle provided by the bus and corresponding to

30 the displayed address Ags A

_ 1
of the circuit will now be described with reference to

» A, at the inputs Sgr Sq and S,

figures 5a and Sb.

The starting condition STA corresponds to a
negative-going edge of SDA with SCL = 1, This is detected
35 by STR whose output STRQ changes to the state "1" upon said
negative~going edge of SDA; this change to the state "1"
also has the effect of resetting the output STPQ of STP




5. ptf oduced when the circui't 1s connected to.voltage, alSo resets to 2e
input R) the first control flip-flop DC1 and the flip-flop [err]. The
perati‘on of the circuit in the event of an information cycle provided by
he bus and corresponding to 30 the displayed address [err] at the
nbﬂts [err] and [err] of the circuit will now be described with reference
o f| es ba ag The startlng conditio STA correspon a

egat™ e goi ng eg e 8A~8AA HFth sCL 1. Thﬁs is detected 3§ H8§ 878 whose
Exput STRQ changes to the state "1" upon said negative-goi ng edge of SDA,

I s change to iaaQ SfaPRT to 2k¥d @nd bhemakfiagt aDt =e95t bedgukke sPNT RUD
TPQ of STP PHE. 8 076 and

544 EP
& PNT to zero ARG Bg’ima % g 2pEhaty inﬁé‘@&&sé}’gTﬂutpﬁtaﬁd°5VﬁTp 6gaﬂﬁeﬁhat
nst ant the outmottﬁeohtﬁfa ¢NANdETPQO =t 100 ahdtaSTm"aaSBPehanQbsamd BRél

50 changes 10 g estuied oyl HLO PG B2V IQYS (i Lid T

lip-flop [err] 1Is at that imthE
err] to [erf] fé-rlé"lfrl‘)@hé tlét ét" GhatThassansuinOtheoststr 5"r:esed tbe

ero by the negqtlli\bequsgnﬁd% & ta% ghakhieng talkack opyl @ﬁeSGht pteegb¥som
ransmts the agﬁ;ess se via a shif %rocess

receives,
he | ogic 10 Ry d&r &gk FQrFFrO bYtEg e REgakLVErIoing edge o
nitialisation s&smhﬁmqgchbckcwuisk scLLhEhpoaublteagemagsedge a&dtbes8th

ock pul se. The dBierbel ] i3 ieR LEEAUGAS! 1 Ra20d 580 AN oHALEL L CEEE 1851

ocated in [err nventon ress
ransmitted Wy WH@ B@Qredrnésﬁgna§ tbethast@ngppﬁyedit5a&isaheooureauitinge

ND gate 15 tragsmacs & BVAn-che WosaRibs-guihior agd by the sahectschepause.

output P fromthe pointer PNTis in st at e, startlng rom:t
th clock pul se™8€LP EDéscHén&@?nt&°Fﬁ§e§t&PekvlandAf°tHB URELL BpodR
u“se DVA agai nochaedednt & ZOEnHuW ADO «bgacnaveht&ba)leneROZOA lthéecause

e o1 mil  aneouc Br BE8, 28 SpRRALREE, 8,38 phBCcPEXBapotns 36, AL alPbTated
t the- out put® Phyftpgrpprpmgt5|ghg|AND-gate 15 transmits a DVA = 1, Wthh
is authorised by the gate 65 because the output P from the
g;) ' pointer PNT is in the "1" state, starting from the 8th clock
pulse SCL. ADC changes to the state "1". At the next clock
pulse, DVA again changes to "0" but ADC remains at the level
20 "1" because the outputs P from STR and STP are both at the
level "1", so that STN = 1. ' | |
The sifmultaneous presence of ACN and ADC, detected

3 by the gate 16, produces at the.output P of Ry the signal

- ACK on the negative~going edge of the 8th clock pulse,

' 2§ the latter being erased by the negative—going edge of the
9th clock pulse because the output of the gate 16 at that
instant is zero; ACK is, therefore, a signal identical to

! ACN but delayed'by half a clock pulse. It is therefore

” present when the clock is at its high level for the ninth

30 pulse, hence in the space provided for that purpose between

the address sequence A and the data sequence D. The way in
which the bus system deals with this signal ACK is described
in the cited European patent.
The signal ACN also sets the flip-flop DC1 (DC1Q) to the
35 state "1" upon the negative-going edge of the 8th clock
g pulse. DC1Q changes back to zero on the negative-going edge
?7 of the 9th clock pulse,because ACN has changed back to zero




D the |atter

pr ased by the negative-going edge of the 9th clock pul se because the
rof the gate 16 at that instant is zero; ACKis, therefore, a signal
cal to ACN but delayed by half a clock pulse. It is therefore present
he clock is at its high level for the ninth 30 pulse, hence in the

seq}.‘-e D. The | i ch the bus systemgdeals with this signal ACK is
gﬁ?cfEFed in the t%£'¥£4ﬁgean patent. The gnal ACN alsoosé%g Pﬂ?

p-flop DCL ( Lo the 35 _ " e egal i (8-.90i pg .edge of
the 8th clock pu sgh%&%l%%%‘?]’%eiéﬁgfkeﬁe %}%{r?tﬂe neé)\zgﬁ'ls e- ggﬁl%ggedge
of the 9th cl ocknggativeraeing /gt ARHYcRURRK the Qvtput ofHEh@, pointep
17 BB 686 Odfaride LS 0081 4t 346 00 NO(mdEE Hf1)t higgeC) ;
Thi s negative-goin nge J&ﬂBC1 causes the o téut of tﬁe ngﬁ5§§h5ﬁ$1@§T
change to the st&fes notep\ike £agt Fhat '%t%‘? PFERNCH & & the cacte
that the datag segsenow aboittte by adtecdived. now about to be received. For

the duration of the 9th clgck S = q%&g = = henge
RST1 = 1, which causes thelp %i%%lf%’g%jb%no ft e r%tgkliLs er&]gg[‘?gﬁr%c%ei—ng ‘in
the state "1" andCl@rv]1tand ePNTQim @ hehence RS =10, which causephdhe
arrival of the df‘ﬁi‘ti“&ﬁi‘f’ﬁgf?%@? OFE Uk g Vi £dr APC &, bty AN thel sthtef on "

the address sequence_A, ogic "1" stored, in [erf] at the tinme of
initialisation ofndrBnsk@rRediBytl®i$tatR 19 the register [err] so as to
produce an AN = 1 on the TPRei drvEvaDiof €itgedata tdspidnce|tdols mdcsersi n t he

sequence D, ACN refurpning.to O e_ppsitive-goi ng edge of the next clock
pulLse. The bit [%f%# géetﬁeﬁ g%@?%%Fin err] and so on until Dis stored in

[err]. Thus, DCIQ = 1 on the fiegathecaddiess csr@ueNce Her Sthe dhasthe pul'se in
tg; sequence D, QQEPgéQiﬁ ek Ur 8t Nghé Ot Pmé Nof Nen NEDRL { ¥t UM NE edamsFerirea
next .cl ock pulseb et ween tBe ne atlve-g0|ngRnge of the 8th clock =
y shifting to the register g SO as to produce an ACN 1
1= on the positive-going edge of the 8th clock pulse in the
sequence D, ACN returning to 0 on the positive-going edge
Q;j of the next clock pulse. The bit D, is then:stored in R,
and so on until D0 is stored in RO' Thus, DC1Q = 1 on the
negative~going edge of the 8th clock pulse in the sequence D,
20. DC1Q returning to ¢ in the negative-going edge of the next
clock pulse.
Between the negative-going edge of the 8th clock
pulse of the sequence D and the next positive-going edge,
:kf, 3 there occurs simultaneously DC1Q = PNTQ = ACN = ADC = 1,
i 25 hence LDA = 1 for the duration of half a clock pulse.
3 The contents of R, to R, are transferred in parallel into
f the memory flip-~flops M0 to M,. In particular, M, receives
) : from R, the bit DO' a "0" in principle making it possible
N/ ; to enable the command OFF at the input of gate 90 (figure 3).
; 30 The open or closed position of switches Iq to I
is then altered in accordance with the new contents of the
memories M0 to M7 if the command OFF is inactive or in=-
hibited by Dge.
As for the address sequence A, R9.produces a
35 signal ACK = 1 between the negative-going edge of the 8th
' clock pulse and that of the 9th clock pulse in the_sequence
D. The change to zero of DC1Q on the negative-going edge




[ the sequence I'Ve-gol ng edge, there occurs
S|nultaneously DC1Q = PNTQ = ACN = ADC = 1, 25 hence LDA =1 for the
duration of half a clock pulse. The contents of [err] to [err] are

transferred in parallel into the menory flip-flops [err] to [err]. In
par ®iicul ar, [err] receives fromR the bit Do, a "0" in principle making it
possi to enable the coomand OFF at the input of gate 90 (figure 3). 30

The ope# or cl PHFd8dosSiddi BB of switches [88r] to [err] is Ohd68albléred in
accordance with the new contents of the nmenories [err] to [err] if the

comfand OFF i s genagldl $er0k1ldk Bhli'sEEanléh[eers(ehueﬁ%ef Br c%ﬂ@e%d@h%5§e- .

sequence A, [err] produces a 35 nal ACK = 1 between the ative-g 0|ng
edge of the 8t Fedtdad §G|§§r&n8ftﬁ BPlPﬁérQﬂﬁN@Pockoéul§§ t et gpdsefuthee

5)8 The change gczer @hef gﬁ@l@;:aitnrs]hhetsﬂagla&bpesgqnag godgmed bPHE. ﬁés%‘&ivEP
0 e c u nq «D causes
the re- sett|n§°ﬁ892$gge % Phgnpglﬁi %ﬁ@aﬁ é?i ﬁF EE& 25& f ﬁhé cycle
t he bus_traﬁsnrbsuatsmgpial@ﬂ@Q Foﬂne@ebyeaSEUSFtDvethgmeﬁgrengCSBAOOn a
clock signal 9583%8&2 ?VQH %ﬁalasaﬁiﬁhtb@gthg §£§SEFS}I§P %% §%§rov@d

t herefore ADC tialisation of
i mpr oved ver3|0ﬁr@ﬁoph@ﬂ ﬁ@@rﬂé@@réﬁF@UﬁFcﬂéGoP&Pﬁﬁdﬂﬂgtﬁ@ Fﬁ?ehPWBﬁtéQPers

for the case i rabair@h fldhe tihes cdis@htinf ahlich tthe’ ®p@r ight! Faipr aduat regaeh
such a stop si advantige is taken of the

nal . 10 , o that e
fact that, in ft etpgrﬁFﬁchﬁﬁggeogfsgcgyéléiog £A8R& ory and :
characterisilc situationTocthat iendphiadvabDEage— iBNE@kenl of Thbegfnet68haken |

swi,t ches t he fI| t nqn TP
o1 ve- goi ng LogEeor 1“§?ht"'iﬁ%3?k%§5as§yf%§. 2B fr&sgﬁgﬁg e*B2 The stop

si gnal del i ver &hampaties isdd cc Gidnatdonr ogcyssi dny ¥hdehngCdlge BNTRNE di-gnal '
SD{,_. Whi | e SCLThel gaitd 5® Hiich Ewatkched The F1liperiopustee+b. thb state "1" |

deteeio by thetlh flgp 5 R0 RREHVAG R 195 edgs oFnEbe] 9tPoFLoEnPRAS,
dashes in fi*gurin Hhe aedusnee &pplies to the .
The stop signal delivered by the bus consists of
(;) a positive—going edge on the signal SDA, while SCL = 1
on the 10th clock pulse in the sequence D. It is detected
by the flip~flop STP which changes to the state "1" (STPQ =1)
20 in the circuit versions not incorporating a gate 69. This is
represented by dashes in figure 5b, and also applies to the
signals ADC and RST1.
_ .. The invention is not restricted to the embodiments
\_ described or shown. Thus, the inverted output P of the
25 control flip-flop STR may be connected directly to the
_ corresponding input of the inverting AND-gate 63, the use
Lo of the AND-gate'70 nevertheless giving the advantage of
. initialising the register REG in the event of unwanted
AN coincidence corresponding to the_start_of-a cycle, while
30 such a cycle is actually in progress. On the other hand,
all D-type flip~-flops in the description have been chosen
of the type which load on a negative-going edge applied to
their clock input CK. It will be obvious that flip-flops
which load on a positive-going edge could also bhe employed.

35




PPADC and RSTL. The Tnventron 1s not restriewsee0 t he enbodi ments
Hed or shown. Thus, the inverted output P of the 25
y be connected di rectly to the correspondi ng input (ﬁ“ﬂw“m!m |m mr
ite 63, the use of the AND-gate 70 neverthel ess givingt vantage:
oﬁb+n;t|aI|5|ng the register REGin the event of unwanted coi nci dence
corresgonding to the start of a cycle, while 30 such a cycle is actually
in pregdress. On PRE-88mBA4hBRd, all D-type fMPp-flops in thepdesgropsi on
have been chosen of the type mhlch | oad on a negative-going edge applied to
their. cl ock. | npupralfmgkt will be obvious that flip-flops which | oad on a
positive-going etdge could al so be enpl oyed. 35 PHF. 84- 544 EP
19 9.168 076 ELAHHSe-iype 1nterﬁa§éa¥§rE¥P€ LRLEd s e il Tou t

i ntended for the_s hi ng channel s and conprising |o6gic
i nputs capabl e onmgsgﬁggnaglﬁfBE ?Bﬁ gnﬁpgnﬁﬁ S cRBE KCPRES 1 g @ d
by a bus, ar Sgl snpntEREGpabde oéceeaemginbemogmatmﬁSEfqnaSﬁ)aﬂ@C@ld@d
fromthe bus %iag g eLr 0

recei ved by the r% ﬁg grbg 2;3& gréc us Q §e ¥ g%%si f% |¥e°eiV1n9
conprises: - a fthetsdagns ér(§QBEC§ChM|EQCQOMedofsomhbhsmbmshvng e thwyic
channel's on the @a§u§sof(Ll QQLC) E aﬂal 8 RbRES I(n)tbsr faaéMrece ed b

§

plurality of addrﬁ55|ng g each o can be set to a |og
level so as to gER8rBEEIZERFsHR éd %BGF%EEefE??? “1n thak bRy
(FDEC) which si goaeinprikesker said di spl ayed address corresponds to a first

operating stdle of the cirguit I b nd
state, off-line, on the ba5|é ofPFB ?%88%%% 6? H$§c§0 %. ?i&i%ﬁ?ectly
t &the | ogi c |npawétpbnny of hhpotheenebSOQR tEEmyaahscmfdl¢g¢¢ssi¢mals
s[gnals stored in the memory (M),

e -a plurality of addressing inputs (SO, S1, Sz),
each of which can be set to a logic level so as to generate
a displayed address (AO, A1, A2),

- a second decoder (FDEC) which signals whether
km) said displayed address corresponds to a first operating
state of the circuit, on line with said bus, or to a second
state, off-line, on the basis of logic control signals
applied directly to the logic inputs (L1, L2),

- a pointer block (SBL) which directs the signals
available at the logic inputs .(Lq, L,) either to said
register (R) if said displayed address corresponds to
operation on-line with said bus (first state), or to the
first decoder (CDEC) so as to control directly the switching
of at least some of said channels (IT' P 19) on the basis
of said logic control signals if said displayed address
corresponds to off-line operation (second state),

= a blocking circuit (BC) which comprises a
first series of logic gates (60 - 87) which inhibit the
passage of the logic signals stored in the memory towards
said first decoder (CDEC) when the circuit is in its second
state of operation (off-line).

2. An interface circuit as claimed in Claim 1,
characterized in that it includes a second series of logic
gates (101, 109) which inhibit the passage of the logic
signals available at the output of the first decoder (CDEC)
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Lo ne 10gl either to sard reglster' R
drsplayed address corresponds to operation on-lin | sai d bus

state),.or to the first detoder (CDEC) so as to control dJiﬂI“HM" “l'll”“l
fmntchlng of at |east sone of said channels [err] on the

;oggp control signals if said displayed address corresponds to off-line
oper a n (sec t a blocking cir t (BC which cp a first
seri e | 'ogi gﬂg.a‘tssteisi 5%@0 87) which inhi gq t he passage & %esqe’?g
~|gnals stored in the nenory towards said first decoder (CDEC) when the

iNCuit is in |Wmdmastqtaémﬁlsod@ &e @vitelted iine)the presence Af a

i nterface circuidgigs oy Bdrdl @rdnNthe GAHRId 288 dui d h@rF)t, | ncl udes
a second series of logic ates 01, 109 whi ch i nhibit_the passage of t he

| ogi ¢ signals @il abl e 35/ qqk?fﬁ%sﬂl%ﬁﬁﬁhéﬁ‘@@EEePe of the

EEF 84|544 EE precedld? Clalméﬂ)characteﬁized ihiﬂﬁhﬁymitﬁﬂMﬂuﬁyéfaiﬂolse
annels to be switched i sence o i ¢, stop.,si rom t.he

i nterface ci¥rcdf @:GI) CRaiMsh ﬁa"'tcaeg%cﬁsc qplafse%rc] rt"é’(? it a’W‘t'

one of the pre@ﬁmenytasmanpuhmmrGﬁménwharhrcaNSas|ﬂhe|ﬁﬂnhiaiusqhﬂqnedf

gener at or (PG ertg.causaﬁ;ﬁt WoldR0od sataa@asaﬁat%ﬂtea%rﬁtg( SR R .

pul se (PON) whi e initialisation of the
| east a part off4he regi ﬁfbrlf’(‘:lﬁé)aceél circuit ag, qlr‘?tlé‘}eldaéé‘ @nvome ofs the
lai med in anymdﬁdit e quAGR) rcgua@aaiﬁ"é?rizémriactteratz@iﬂm rdialsteti ds a

regi ster is a 1 re |ste er, receiyves, i,n seri.es at an input
| ocated at LF%E’tﬂ'e %’r?% qeﬁgr,\‘%’ FSEEHET ( SHSEESH idkd 3y i["% t
bus in the forri:a;:fatg&laes areaxﬁstrfeanhremd,prsasaretss Jatgﬂceastfommtsmudrwm

syrmhr oni zed by ‘%?\ﬂ Q}% | 39, @5@ Ui t
fsinits first statel:%'1 produces at an out qék ocate at a

Hown- st ream erRFesantdhRlorleasiuOne SRIURRFL R rgmattz elogk signal
hppti ed to the jgr (da)pmea Rty Sne Qg e e | AL I 155 £arst

piner on 2o, (.8, Sl Lo O SN W s (9 g ooy
| nverted outrnnsdﬂéamsendxnanjend-of-sequence acknowledge signal (ACN) which
’ o is applied to the input(D) of a first control flip-flop (DC,)
A which is synchronized (CK) by said clock signal (SCL) and
' whose output. (Q) synchronizes (CK) a second control or
20 pointef flip—floo (PNT) whose inverted output (P) is looped
to its input (D), in that the presence of a logic level "1"
at the output (Q) of the first flip-flop (DC,) and at the
output (P) of the pointer (PNT) enables initialisation of
said register, for example by setting its first flip-flop
256 to the state "1" and resetting of its other flip¥flops
to zero, in that it comprises a logic comparator (10, 11, 12)
which identifies, in a given part of an address sequence,
series logic information supplied by the bus if said address
_ Q/'. sequence corresponds to said'displayed address, and which
30 produces an identification logic signal (DVA), in that it
comprises a circuit (66, 67) for storing said identification
signal (DVA), and in that it comprises an AND-gate (33)
enabling the loading into the memory (M) of the data from
the register (R) when the output (Q) of the first control
35 flip-flop (DC1) and of the pointer (PNT) are in the lcgic
state "1", when a stored identification signal (ADC) is
present and also a said end-of-sequence acknowledge signal
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{w) (STR) is set to the state "1" by a first type of coincidence
E between the clock (SCL) and information (SDA) signals
corresponding tothe startof a said cycle, and the fourth
20 filip-flop (STP) is set to the state "1" by a second type
of coincidence between the clock (SCL) and information
(SDA) signals corresponding to the end of a cycle, the third
k flip-flop (STR) being reset to zero by the inverse (SCL) of
7K,4 2 the clock signal (SCL) and the fourth flip-flop (STP) by the
| : 25 output (Q) of the third flip-flop (STR), the output (Q)
: of the fourth flip-flop (STP) being designed so as to
é produce, when in the logic state "1", the setting to the
; é state "1" of the first flip-flop (R) of the register (R)
>/ é and the resetting to zero of its other flip-flops (R; ... Rg).
' : 3 7, An interface circuit as claimed in Claim 6,
characterized in that the fourth flip-flop (STP) -has its
output set to the logic state "1" when the stored
identification signal (ADC) is in the logic state "0" and

E when the first flip-flop (DC1) has its output in the logic
3  state "1".
8. An interface circuit as claimed in any one of e

Claims 4 to 7, characterized in that the circuit for storing
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nterface circegignad dDHAhedurnnEI&aﬁhSCYFAeeonblnatlon with any one of the

Cl@ims 6 to 8, 9Chara0tefhﬁeén%érfacbhé&rthtfagrbmaﬁhea ﬁhoaléSEPB akao has
tsS output set to the logic state "1" | se ( its
however, bei ng“OBPENALiRRaMAER RRENOPE ﬁg %hetﬁga§F§tgc¥%"8'lﬁha ggérkged
nterface Cit cyint thatclthienfdurith Sdyprélop (STP) also has its output set
: to the logic state "1" by said pulse (PON), its output,
(~> however, being self-maintalned when it is in the state "1".
10. An interface circuit as claimed in anyone of
. the Claims 7 to 2, characterizedin that it is designed so .
20 that the fourth flip-flop (STP) also has its output set to
the logic state “1“ when the outputs from the first (DC,)
and the second flip-flop (PNT) and the clock signal (SCL)
all have the logic level "1". '
AN 11. An interface circuit as claimed in any one of the
25 Claims 4 to 10, characterized in that it includes an acknow-
ledge flip4flop (Rg) which is synchronized by the clock
signal (SCL) and which receives at its input the logic
product of the acknowledge signal (ACN) and the stored
! identification signal (ADC), and produces at its output an
30 authorisation signal (ACK) directed towards the bus.
12. An interface circuit as claimed in the Claims 3
and 11 taken together, characterized in that it is designed
so that said pulse also produces the resetting tozero of
the acknowledge flip-flop.(Rgf.
3 13. An interface circuit as claimed in the Claims 3, 4
and 6 taken together, characterized in that it is designed
so that said pulse also produces the resetting to zero of
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Of each of whi cdatés CWGCI er'i)O dfheruitgiiintdr & fddslt (SBL) comprises

_ a th:.rd and a fourth. inverting AND-gate (81, 82), one input

U of each of which is connected to the output of a first

and second said memory flip=-flop (Mg, Mz) » respectively,
and the other input of which receives from the second decoder

20 (FDEC) a signal (CS) having a logic level "1" in the first
state of the circuit and "0" in the second state of the
circuit, the output from the third and the fourth inverting

_ AND-gate being connected to an input of a fifth (88) and

i a sixth (89) inverting AND~gate, respectively, whose output

- 25 is connected to the first decoder (CDEC), and in that the

3 other input of the fifth (88) and the sixth (89) inverting
AND-~gate rec_eives the output from an eighth (78) and a ninth
( 72) inverting AND-gate, respectively, enabling the signals
(SCL, DSA) available at the logic inputs (Lqgr L2) when the

30 circuit is in its second state.
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16. An interface circuit as claimed in Claim 2 in
combination with any one of-the Claims 4 to 15, characterized
in that said first series of logic gates (80 ... 87) includes
a tenth inverting AND-gate (80), one input of which is

.35 connected to the eutput of a third memory flip-flop (Mj).,
its other input receiving from the second decocer (FDEC)
a signal (CS) with a logic level "1" in the first state of
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