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The present I nvention concerns the field of d?reu%ﬁs
and nore particularly, nmeans for reactivating a systen1o era ing in
sleep node. In the present invention, "electroni Q_gzrc%5 PO
means 5 a systemincluding a central processing unit to mh|J heas S
one peripheral unit may be connected, a sy3tem cl ock for providing a
clock signal to all the Ioglc means of the systen1 in particular to the
central processin AR TNy NOFY I " LA
by an electric 10 supply source. Generally, such a systen1nay
operate in one of the three follow ng nodes : "run" or "active" node,
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"stand-by" node, per eral uni t
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the clock signal. And phemet e%ﬁﬁ&eqhbéntﬂon5|e@@=cengﬁlc c1§éﬁ1$hemeans
conmponents are halted, inclu the systemclock, 20 and only t
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achi evi ng its system, in particular to the central processing unit. All

the components of the system are supplied by an electric
10 supply source.

Generally, such a system may operate in one of the
three following modes : "run" or "active" mode, “stand-by"
or 'halt" mode, and "sleep" mode.

When the system is in "run® ﬁode,.all its ccmponents

15 operate. When it is in ‘“stand-by" mode, only the
peripheral units operate, and typically the central
processing unit is halted, i.e. is nc longer activated by
the clock signal. And when the system is in "sleep* mcde,
all the components'are halted, including the system clock,

20 and only the supply socurce keeps the system supplied.
Thus, most of the time, such a system operates in "sleep"”
mode, which allows a significant decrease in its electric
power consumption to be achieved.

A problem encountered by the designers of a system of

25 the tvpe described above lies in achieving 1its
reactivation, i.e. the passing thereof from "sleep" mode
into "run" mode or “stand-by" mode.

A conventional solution to such a problem consists in
providing, via means external to the system, a reset

30 signal for reactivating the entire system. For example,
such external means may be formed by a key having means
for providing the reset signal to the system,‘when the key

is moved close to the system, and activated by the action
of a usex.



reacti-vation, i.e. the passing thereof from"sleep"” node into "run”

node or "stand-by" node. A conventional solution to such a problem
consists in provi ding, via means external to the system a reset 30
signal for reactivating the entire system For exanple, such externa
means may be fornmed by a key having neans-2- for providing the reset
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| atter being deactki vat ed in "sleep” node. Said tine base nust be able to
measure a ti PSORPEPYSY as soon as the system passes into "sleep"
node. 15 By way ambtarangbeyehtiopehnsPatentn Docurtire &RoNgnés8bioned 256
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provided by the system clock, the latter being deactivated
in "sleep" mcde. Said time base must be able to measure a
time interval as soon as the system passes into "sleep"
mede.

15 By way of example, European Patent Document EP No 586
256 discloses, in the field of mcbile telerhones, a system
including a first clock or svstem clock cperating at a
high frequency, and a second clock operating at a lower
frequency. The system clock may go into "slesp" mode, i.e.

20 be deactivated for predetermined periods of time. The
sleep duration may be measured by counting the number of
low frequency pulses provided by the second clock.

A drawback of such a solution lies in the fact that
it is necessary to calibrate the low frequency clock with

25 respect to the system clock.

Other solutions to the problem of making an alarm for
a system of the aforementioned type exist in the prior
art.

With reference to Figure 1 of the present

30 description, US Patent No. 4,698,748 discloses a system 1
including a central processing unit 2, a counter 3 and a
pulse generator 4, and a first 25 Mhz clock 5 and a second
S0 Khz clock 6. These components are arranged so that,
when unit 2 is operating normally, counter 3 is reset to 0

35 every 20 ms, and when the central processing unit is not
operating normally, counter 3 continues to be incremented
up to 40 ms, which causes the switching of the supply of

unit 2. As a result, unit 2 is supplied by a capacitor,



hi gh frequency, and a second cl ock operating at a | ower frequency. The
systemcl ock may go into "sleep” node, i.e. 20 be deactivated for
predet erm ned periods of tine. The sl eep duration may be neasured by
counting the nunber of | ow frequency pul ses provided by the second

cl ock. A drawback of such a solut+®n lies in the fact that It
IS necessary to calibrate the | ow frequency cl ock wth 25 regﬁect éo t he

system clock.  Ehe +53 Fnh&EMPRAY utiOdhETR0 TMF S oBEERT o LLFERPAAG AR Al
for a syst ensgitéhel Hairymehbhonfd«t yDeeE Shoden the prior art.

Wth reference to | gur.e . _af he. present 30.descriptkon,, US
Patent No. 4,698, 748 ?scllﬁses&%ﬁ’gfﬁegﬁn 1+ arf?ae&gfx%éoge en{)[? I Patént
processing unit Hp.adc@dhirds8,3 iandidl be potsd genertteor« 4 lempd »a nfddesto£25
Mz clock 5 agd anf@p%ndcorresggnégz 5 0gK QFFIQE§§gC%'EH‘EQer§z§ Fhecar ranged

so that, when uni t 271s operafing nornmalrly, counter 3 is reset to 0 35 .
every 20 ms, anduRibn tI98téBuesal ter ode®si RGLEMPL | P¥hot CORLTHHLERE | nFWo
normal Iy, count efm,3teonbtdniesy tieabg i ncrement ed up to 40 ns, which

causes the switching of the supply o unit 2. As a result, unit 2 i
suppl i ed by a capaci t'Blf",E appf:.ggxé/ og the present invention thats_ :f_osezve?f!he
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unit 2 correspontbet syabemmpier disilegrst medei nandi that Hthese maans xasminguds
‘to be active, giRYfiCoM rQddRPtichMdf electric power. Typically such
an operation requires a current which is commonly egqual to
several hundredths of nanc-amper2s (1 naA = 10-9 A) to
15 several micro-amperes (1 pA = 10-6 a).

For example, as is also disclosed in aforementioned
US Patent No. 4,698,748, in relation to Figure 1 of the
present description, when system 1 is in the « sleep »
mode, this system consumes 10 ma.

20 An object of the present invention is to provide a
system including reactivating means, when the system is in
"sleep" mode, this svstem overcomi;;.g the aforementicned
drawbacks . -

Another object of the present invention is to provide

25 such a system having a low electric power consumption,
during its "sleep" mode.

Another object of the present invention is to provide
such a system meeting conventional industrial criteria as
regards cost and complexity.

30 These objects, in addition to others, are achieved by
a system according to claim 1.

Such an arrangement has the advantage of allowing the
system to be resactivated autcnomously, without having to
use means dedicated solely to the operation of the system

35 in "sleep" mode, which rationalises the space requirement
and cost thereof.

Another advantage of the reactivating means of the

system according to the present invention lies in the fact



mul tiplexers 7 and 8. The applicant of the present invention has

observed that the conventional solutions such as those described 10

her ei nbefore require neans dedicated to the operation of the systemin
"sl eep” node, and that these means require a significant consunption of
el ectric power. Typically such an operation requires a current which is
comonly equal to several hundredths of fano-anperes (1 nA = 10[err] A
to 15 several m chetanpeewsage [mtduhal 10perqd wWithin the s$ystemanpihais as
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to Figure 1 of the present description, when systeml is in_the <<
sl eep >> mde“sﬁhl%‘@fﬁénﬂ‘ééﬁ%nﬁgﬂib fRtigpalises Aﬁh%bFQE‘PlSFlFMe of
present inventi Or{thlessbgtgﬂhQVI de a syst emincluding reactivating means,

when the systemis in system over com t he
af or enent i one drﬁﬁﬁﬁé% ageantage Aﬂ% ob ¥t V6 e “ber%é"f npf 8
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pl‘ esent inventionis to em nee convent i onal -
i ndustrial critemogeaso formeghedgu@ggpmana @empl é’ﬂﬁ?y sebely asTigeee as

objects, in addi hoRehe Akh8hSecabq BehigediEeric %ué'}éﬁ'e@o%%@rd'vﬂﬁcﬂ'p
claim1. Such an,arrangenent, has .t he advant a al | wwg

systemto be meaGWafégu lgeltio] B 2ChF ERoROWREVF "F?‘P J"m'u
dedi cat ed sol el yopevhlnéonpﬁia'tsmwf molde .system 35 in "sleep" node, V\:hl ch

cavantage of the roactivatiitaad ot e SkalETiRLs of; ene RN
pr esent i nvent i ockcpeding tthe thecpresent invention lies in the fact that
they are arranged so as to store a plurality of
15 predetermined numbers of pulses, and to provide cne of
these numbers representing the predetermined time interval
of the autconomous time base, which allows the duration of
operation of the system in "sleep" mode to be varied.
These objects, features and advantages, in addition
20 to others, of the present invention, will appear more
clearly upon reading the detailed description of a
preferred embodiment of the invention, given solely by way
. of example, in relation to the annexed drawings
- Figure 1 shows a system according to the prior
25 art;
- Figure 2 shows a system according to the present
invention;
- Figure 3 shows a simplified electrical diagram of
the oscillation detection means of Figure 2;
30 - Figure 4 shows three timing diagrams illustrating
the waveforms of three signals relating to the oscillation
detection means of Figure 3, when the system of Figure 2
is in "run" or ®"stand-by" mode;
- Figure 5 shows three timing diagrams illustrating
35 the waveforms of three signals relating to the oscillation
detection means of Figure 3, when the system of Figure 2

is in "sleep" mode; and



-4- that they are internal to or within the system thus all owi ng the
systemto be reactivated w thout having to use external neans, which
rationalises the conplexity of the system 5 Anot her advant age of

t he reactivating neans of the system according to the present invention
lies in the fact that the oscillation dePection neans are used in

"sl eep” mode to formthe autononous tine base, solely as soon as |
current is injected by tHiginechrisbowapphyeeotintng wiiadras Bhiustrégdnges
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) Figure 4 Shoﬁ@o‘ﬁ]&geat E%_@Ey%@ﬂa@f@ \}dd LPéfreq'.Iein@gd with respect to a
ground voltage Vss. Each component of system 10 includes a
supply terminal (not shown) intended to receive suprly
15 voltage Vdd, and a ground terminal (not shown) intended to
receive ground voltage Vss. Thus, the different voltages
present in system 10 are comprised within supply voltage
vdd and ground voltage Vss.
System 10 may also operate in one of the three "run",
20 ‘"stand-by" or "sleesp" modes as described hereinbefore.
Central processing unit 11 includes first and second
input terminals designated respectively 111 and 112, and
an output terminal 113. '
Peripheral unit 14 includes first and second input
25 terminals 141 and 142. It goes without saying that this
peripheral unit may further include at least one output
terminal (not shown).
System clock 12 includes an input terminal 121 and
first, second and third output terminals respectively
30 designated 122 to 124. System clock 12 is arranged so as
to be able to provide a clock signal CK, via terminals 122
to 124. For this purpose, terminal 122 is connected to
terminal 111, so that central processing unit 11 may
receive clock signal CK, wvia terminal lll,.' And terminal
35 123 is connected to terminal 141, so that peripheral unit
14 may receive clock signal CK, via terminal i'?ll.,_Solely.
by way of example, the frequency of clock signal. CK



t he wavefornms of three signals relating to the oscillation det ecti on

nmeans of Figure 3, when the systemof Figure 2 s in "run" or

"st and- By" node; - Figure 5 shows three timng diagrans
illustrating 35 the waveforns of three signals relating to the oscillation
detection neans of Figure 3, when the syste®mrof Figure 2 Is in "sleep"
node; and -5 - - Figure 6

shows three tini sgepliefabg iterménabsi 432 amdesbfé’ot i §8| yeviticaldvefof nshef
three signals prg§§@,t_, b dd1e kuz System of Fi gure , when the latter

operates in "run" "stand-by" or "sl eep” 5 gure 2 shows a
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conmponent of sys O 1nclu erm nal (not “shown) I nfended
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lower than the frequency o0f clock s:.gnal CK supplied to
central processing unit 11 and to peripheral unit 14. By
way of example, the first frequency is typically of th
order of 500 Hz.

15 For this purpose, system clock 12 also includes a
frequency division chain (not shewn) arranged so as to
receive an input signal having a frequency egual ¢to
600 kHz, and to provide an output signal having a
fraquency of between 600 kHz and several Hz. It goes

20 without saying that the different E£frequency values arxe
given solely by way of illustrative example.

System 10 further includes voltage converting means
15 which include an output terminal 151. Voltage
converting means 15 are arranged for receiving supply

25 wvoltage Vdd, as has already been mentioned hereinbefore,
and for providing in response a cﬁrrent Idd, via terminal
151. Voltage converting means 15 are preferably
constituted of current mirrors arranged to supply current
Idd, so that this current has a predetermined wvalue.

30 Solely by way of illustrative example, current Idd is
substantially equal to 1 naA. Thus, terminal 151 1is
connectad to terminal 132, so that osc¢illation detection
means 13 may receive current Idd which is tvpically equal
to InA, for example.

35 The structure of oscillation detection means 13 of
the system of Figure 2 will be briefly recalled.

Figure 3 shows a simplified electric diagram of these
means.



20 "stand-by" or "sleep" nodes as described hereinbefore. Centr al
processing unit 11 includes first and second I nput term nal s designhated
respectively 111 and 112, and an output termnal 113.

Peripheral unit 14 includes first and second input 25 termnals 141 and
142. It goes w thout saying that this peysipheral unit may further

I ncl ude at | east one out put term nal  (not shown) ?ﬁstem cl ock
12 includes an input Aser hRRalbasn gegeribed; (&g %lét?d'ﬁ& afd PPE® otit put
termnals respesidialacidn dasicsrabad mbadst 013124nc Bydd eneehink142 134 to
arranged so as to be able to provide a clock signal CK, via termnals
122 to 124. ¥t this purpose, termnal 122 is connected to ter m nal
111, so that central Xar oEBgwteng3uriiowsl nagcillatiggei detc¢b‘e¢@ sivgaas a3
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charged by current Idd supplied by terminal 132. The other
plate of capacitor 23 is connected to ground.

Resetting means 24 include first and second input
terminals designated respectively 241 and 242, and an

15 output terminal 243. Resetting means 24 are arranged so as
to be able to receive a resetting control signal, and to
reset to zero the voltage at the terminals of capacitor
23, such voltage being designated vVi. Such a control
signal may typically correspond to a rising edge of clock

20 signal CK. For this purpose, terminal 241 is connected to
terminal 131, so that resetting means 24 receive clock
signal CK, and terminal 243 is connected to node 26, so as
to be able to reset voltage Vi to zero. '

Schmidt Trigger circuit 25 includes an input terminal

25 251 and an output terminal 252. Schmidt Trigger circuit 25

is arranged so as to be able to receive voltage Vi, to

detect whether this voltage is greater than a voltage
threshold Vih and, when voltage Vi is greater than voltage

threshold Vih, to supply a voltage Vo which corresponds to

30 a pulse. For this purpose, terminal 251 is connected to
node 26, so that Schmidt Trigger circuit 25 can receive
voltage Vi, and terminal 252 is connected to terminal 134,
so that voltage Vo is supplied as the output voltage of
oscillation detection means 13.

35 It is to be noted, in the preferred case in which
threshold detection means 25 are constituted by a Schmidt
Trigger circuit, that voltage threshold Veh corresponds to

the switching point of this circuit.



receive clock signal CK at a first frequency. 10 It is to be noted
that the first frequency nmay be | ower than the frequency of clock signal
CK supplied to central processing unit 11 and to peripheral unit 14. By
way. of exanple, the first frequency is typically of the order of 500 Hz.
15 For this purpose, systemclock 12g@glso includes a frequency
di vision chain (not shown) arranged so as.to recei ve.an i nput sirgnal
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Figure 2 will bechri gkl Yol had-and of volt&dUL 3 shows a sinplified
electric diagramof these nmeans.
At an initial ‘instant t0, voltage Vi is =zero, then

grows in a linear manner with time t, as is shown by
15 timing diagram 32. Moreover, when system 10 is in "run" or
"stand-by" mode, clock signal CK periodically changes
state, as is shown by timing diagram 31. One will recall
that the frequency of clock signal‘_CK is typically equal
to S00 Hz. Thus, at instant t0, clock signal CK is low,
20 for example equals to voltage Vss, and at an instant tl,
changes state and becomes high, £for example equals to
voltage Vdd, as is shown by timing diagram 31. Following
reception of the rising edge of clock signal CK at instant
tl, means 24 reset voltage Vi which then resumes its
25 initial wvalue, as is shown by timing diagram 32. The
situation is identical to that of instant t0, and is then
repeated.
It will be noted that the example shown in Figure 4
illustrates a normal operating situation of system 10 in
30 ‘“run" mode, or in ‘"stand-by" mode. Clock signals CK are
periodically supplied to oscillation detection means 13 so
that voltage Vo does not change state, as 1is shown by
timing diagram 33.
Solely by way of example, let us consider the
35 following abnormal situation. For some reason, the
frequency of clock signal CX continually decreases.
Consequently, capacitor 23 is reset at the end of a period

of time which continually increases, so that voltage Vi



-7 - As has been described in relation to Figure 2, oscillation
detection neans 13 include termnals 131 to 134. As Figure 3
shows, oscillation detection nmeans 13 5 also include storage nmeans 23,
resetting nmeans 24, and t hreshol d detectjon nmeans 25. A capacitor is
preferably used for storage neans 23, antPa Schmidt Tri gger circuit

is used for threshold detection neans 25. A node 26 is connected to
term nal 132 and comtdnsesf t00 inchreasao ipl & deinsfarc apacierowizd wioe htisuch

capacitor is Ghar geseis cubledde | dersuppldedrdyy tefifdmakatdds Hrenmdidier
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fo zero the Ve SHEPHCEne « BRRERETAS ofieRgaereor SO oavSlimn 19 cafe 35

bei ng desi gnat ed des¥ixib8dcherne rtrd Ian . signal may typically correspond

to a rising edge of clqck_2 ' N ~e] s IS r t d.nal (241 .4 S
@ Fs 1%1,&;3 G ef‘cjéhat wﬁgg e ﬁpiﬁem & ﬁlfc%

connected to termnal ) at resétting neans receive clo
signal CK, and t&odenalsgillationmirtacddonomgete 2, neolerger mamy- YR ddie
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circuit 25 10 §°3°t3N8E6%s0 as to be able to receive voltage Vi, to
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and, when voltage Vi is gqr. er than. _val tage thre l.d_Vt. a
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receive  voltage Vigr@Bfeker BbRalido2ids £ORASCEEd 4Q texedAal1 184, or

o that vol tage Vo I8 SuPRl] S 2% LIRS L80 form, as soon s
' ,

system 10 passes into "sleep" mode, an autonomous time

base, to reactivate this system at the end of a

predetermined time interval and, when system 10 is not in

"sleep" mode, to fulfil a different function to those of

20 time base and reactivating.

In the preferred embodiment shown in Figure 2,
reactivating means 16 include oscillation detection means
13 used in "sleep"' mode for forming the autonomous time
base, while monitoring in ‘"run' or ‘'stand-by" mode the

25 activity of clock system 12, as was described hereinbefore
in relation to Figure 4.

The operation of oscillation dJdetection means 13, in
the event that system 10 is in “sleep" mode, will briefly
be recalled.

30 Figure 5 shows three timing diagrams 41 to 43
illustrating respectively the waveforms of clock signal
CK, voltage Vi and voltage Vo, in the event that system 10
is in "sleep' mode.

Instant t0 shown in Figure 5 is identical to that

35 described in relation to Figure 4. At instant tl, vwvoltage
Vi is not reset, since clock signal CK does not change
state, as is shown by timing diagram 41. Thus, this

voltage continues to increase in a linear manner, as is



oscillation detection nmeans 13. 35 It is to be noted, in the
preferred case in which threshol d detection neans 25 are constituted by

a Schmi dt Trigger circuit, that voltage, threshold Vth corresponds to
the switching point of this circuit.

- 8- The operation of oscil I ation deggction means 13 of Fi gure 3,
in the event that system 10 is in "stand-by" or "run" node, wll briefly

be recall ed. hownofys‘r Wiklinge@akbrafai2 .i ngepandenstanef tBhe wpdratlilyy 5

node of system 10 al | corrponents of thIS stem_are e
vol t age Vvdd. Qeq’ﬂ%nt? Ler o dMSEARE | B f')r/ Sct'ed oMt negsousvl%ggw

term nal 132, andheapnclcﬂowli?mmch Sisc tmegesmts:dunbapoximtt age cWirchgta 25.

| i near functlon éogieq%e;ié‘g&%t %Qr?[nt:' u%)%ll‘as Eh gus & t%e shouse three

timng diagrans ustratin espect Ively wavef or ms of
clock signal 5 @mta@ev‘odntagﬁl\ﬁ sanunob‘fvblmler@ gram 43. Spcha@ Bvilseal

instant tO, vol tﬁﬁ? \.[he éeﬁg egt kR supgﬁ:QV‘ﬁg' a %e%éﬁe%r gﬂ&ﬂ!nibrwst}%tfeh{m
t, as is shown by |

reover en system 10
"run" or " st afd- WMCH‘D g’é"-k‘ssﬁéha?”{?r?%’ﬁsod?%%ﬁI%a%?laﬁﬁgé‘tie ot
il T 1 oy ey sl s s o e
|ns1(:1ant %/O cl ocﬁ‘oéﬁggéfmdk |’Ls§afco%/v%a%gng¥b§ ggatrff) eentedgua S to voﬁ%ge Ss,
and at an i ndantypically efanges di0atme.and becones high, for exanple
equals to vol tageBydd,w‘_gs igfshq\%zja;;,e&'émpg dg‘salgr@%g,’l_.e Fop | ovdHgrs,
reactivating means 16 may also include counting means 17,
storage means 18, comparing means 19 and control means 20.
Counting means 17 include first and second input

15 terminals respectively dJdesignated 171 and 172, and an
output terminal 173. Counting means 17 are arranged to ke
able to receive voltage Vo, i.e. to be able to receive
pulses such as that supplied at instant t3 by oscillation
detection means 13. Counting means 17 are also arranged to

20 be able to count the number of pulses which are supplied
thereto, and to supply this result to comparing means 189.
For this purpose, terminal 171 is connected to terminal
134, so that counting means 17 can receive voltage Vo from
oscillation detection means 13.

25 Storage means 18 include an input terminal 181 and an
output terminal 182. Storage means 18 are arranged to
store a plurality of predetermined numbers of pulses, and
to supply one of these numbers to comparing means 19. For
this purpose, terminal 181 is connected to terminal 113,

30 so that the values stored in storage means 18 can be
changed, via central processing unit 11. Storage means 18
preferably include an option register provided with a
plurality of bits. One will recall that an option register
is a register whose contents is not reset when the system

35 including this register is reactivated. In other words,
within the framework of the preferred embodiment shown in
Figure 2, the values stored in such a register may be
changed solely by rewriting via central processing unit 11



reception of the rising edge of clock signal CK at instant t1l, neans 24
reset vpltage Vi which then resunes its 25 initial value, as is shown by

timng diagram 32. The situation is identical to that of instant tO,
and'is then r epeat ed. It will be noted that the exanple shown
in Figure 4 |IIustrates a nornmel opergting situation of system 10 in 30
"run " node, or in "stand-by" node. C ock signals CK are periodically

supplied to oscofl Qjm@élndﬁl Jeleets Qihrri%@ninl%l%ﬂllsatléﬂaéf védaae Mp, dpes. not
change state, aéuls sho Sol er by way

ra
of exanple, |et u%l%%nmn&%el&l"ﬁg %g é??%gﬁ"iﬁﬂig( s°&5ﬁ8rﬁ%lth%|sty n. For
sone reason, the By Wayeqfecrgsumple clloak g;mﬂs;@lércant prﬁd)ﬂerd@i:ﬁ@@SeS.
Consequent |y, [ r ak-th n a f ti

whi ch conti nuaﬁfpafn%%%(%ggiés &?ha? %2“%11% &a‘ifue zpe%rzje%gnted % bts

- 9- cont? nll%% (Bl R dgseanal ate |mmﬁwmmerpr\ﬁdtenermme®mwmbers iaf
reaches vol t aggulyeshain \ﬂlm\e W@x‘l@hbﬁiﬁﬁeécﬁﬁﬂmﬂtlo md[ 1 998l ©Ad Cllire 25

to switch. In this case gnges state In ot her words

Schni dt  Tri gger* it wgegub‘tﬁ? i %éc‘%?srséé’@t Put§es nsEPREISHLR of SkSRR em
10, as is desmde beldy heoecibdtdwn detectibh | mebfAsbelnot ed thafle When

roni tor the - Hersiffler oHRIE. 8% Gl ofC SRS, ; helbredil Ty
deactivatedt0 bits Bxs By 9@@33@ singivthes petedet ¢bminiead numterdest mpalsed 6
N.
Table
B2 Bl BO N
0 0 0 1
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 16
1 0 1 32
1 1 0 64
1 1 1 128
15

By way of improvement, a four bit option register may
be provided, the fourth bit being used to validate or
invalidate the autonomous time base function which
oscillation detection means 13 can fulfil when system 10

20 is in "sleep" mode.

Also by way of improvement, an option register
provided with a larger number of bits may be used, so as
to be able to store a larger number of predetermined pulse
numbers.

25 Comparing means 19 include first and second input
terminals respectively designated 191 and 192, and an
output terminal 193. Comparing means 19 are arranged to be
able to receive the counted number of pulses, and one of
the predetermined pulse numbers, to compare these numbers



for reactivating system 10, when the latter is operating in "sleep"

node. Mor eover, reactivating neans 16 are internal to or 15
arranged within system 10, so as to form as soon as system 10 passes
inte "sleep"” nbde, an autononous tine base, to reactivate this system at
the end of a predetermned tine interval;and, when system 10 is not in

"sl eep” node, to fulfil a different function to those of 20 tine base and
reactivating. and, whant ltbepr efrer regphadnborh newbdp lphoan rieseEi gmse:ﬁl,ct_ion
reactivating nmeagggg; i Q&' 5ChbhAL| 96‘ dﬁéxecé%@ g@% cb3niised 1191
"sl eep" node for formng t aut ononous_ t1 ne S'e TONI tor | ngi I n
"run" or "stand- B§" COHﬁGECe@héOZSea@%ﬁi@ltW%f éPoéka§y§P@ﬁ?{2nga§1eﬂé§ 9

descri bed herei nbghor€eceivd nthel aéd@{téd) RusBE® 4of pulses,ThesieReS atdnan
of osmllatlog det ecti on neans t.he event L?at s tem 10 Ls in

"s| eep” node, Wprem?ﬁwesettlﬁzg |° c foMBFLngomeans gur‘ﬁ J't9l'rr ee
timng diagransis4tonhectdd to tebhirsdl algng sespRati wehpathﬂgwmeaherrm of

cl ock signal , xal vol t a Lnsthe,eyent that system 10
< n "sloepr moft =48el00%nR LD ARG tnily PSRkl SR

that 35 descri bedni ﬁt@@%imﬁn’solﬁl gure 4. At instant t1, voI tage Vi is
not reset, since clockogtamal nldndogs RAL1GRANGS inpud! A &midhil S26h0uWRDY
timng diagram4l, Thus, _this vol tage continues to increase in a |linear

nmanner, as i 40 first and second output terminals respectively designated
202 and 203. Control means 20 are arranged so as to be
able to control the set of reset signals for svstem 10,
and to supply a resetting control signal to most of the
components of system 10. For this purpose, terminal 201 is
15 connected to terminal 193, so that control means 20 can
receive the reset instruction signal supplied by comparing
means 19. Terminal 202 is connected to terminals 112 and
142, so that means 20 can control the resetting of central
processing unit 11 and peripheral unit 14, respectively.
20 Terminal 203 is connected to terminals 121, 133 and 172 so
that means 20 can control the resetting of clock system
12, oscillation detection means 13 and counting means 17,
respectively.
' In order to illustrate such control of the reset
25 signals, let us consider the case in which system 10 is in
"run' mode or *stand-by" mode, and an abnormal situation
such as that described above occurs. A pulse is then
supplied by oscillation detection means 13 and, in such
case, control means 20 supply a resetting control signal
30 for system 10.
Let us now consider the case in which system 10 is in
"sleep"” mode, and oscillation detection means 13 are used
as time Dbase for a predetermined time interval
corresponding to a number N greater than 1. As Figure 5
35 shows, at instant t3 a pulse is supplied as voltage Vo.
Counting means 17 which are assumed to have been
initialised at instant t0, supply a counted number of
pulses equal to 1 which 1is different to predetermined



shown by tim ng diagram42. At an instant t3, typically 10 ms after
Instant t0, voltage Vi reaches voltage threshold Vth which is the
switching point of circuit 25. Consequently, circuit 25 supplies an
out put pulse as 5 voltage Vo, as is shown by tim ng diagram 43. Such a
pul se may then be used for supplying a reggt signal for system 10,
whi ch forns thus an autononous tine base capabl e of being triggered as

soon as system 10, pASSES i@ér:e'«:';[fxleﬁ%@" 'ingafaféaﬁfs igagbi wati Bopblyak

the end of a tine interval 10 yptcgfl§°equa to 10 _ns. B

of inprovenent,resgt 1¢$%ﬁH§§1°n2519§ﬁBm5?nd'V?%&%ﬂﬁ'y&thﬁEOWE§n§efé'ngg¥

al so include cougttngei®anss lthen iddm¥izae MRarhat8atcanpaanvgtopaasdlfsand
control neans 20. Counting neans 17 include first and second i nput
15 terminals re¥pRERFSRly designated 171 and 172, and an out put

term nal 173. sCounti ngom®emserl-lvar emracmigecitionberith dlgigdct gneaseei V& to
voltage Vo, i.e. 0 b Q. I ecel S o %ﬁﬁss h ked;at

i nstant t3 by os%prla.?éﬁﬁf%éﬁk e?%%égtﬁ%%ngk 3. Cgﬁnt?%gkﬁg;ngMggégrelglso
arranged to 20 belaebt modeoubyritrlunBeeryf LulSes WiHith E0ESupprs ed
thereto, and to syppl yoldai S PreSUWiodi0 SOMMAT | BHeB@Ppifed hashOs (skicknd
purpose, termnal 171 is connected to term nal 1%4 go thﬁ?.ﬁ?”@éigg
means 17 can rec&F9EUGBFY a8 SR FFoRE theo A atihon Yot E2ti 6 mEansC13° 25
St orage nean3ol8rbReludechad tRpsit freifienalr 184 anidmaficantdut puiwearer rohaal
182. Storage nea 18_are arrang to store.a plLu ' o] ined

pr edet er m ned nuﬁggrsH%F p&F?és,%%ﬁﬁ thetofgﬂpﬁlygﬁﬁéa%¢&¥heég n&ﬁggfg to
conmpari ng neans berefpabove. t Aits gresposethewt msaging 8thad cbhReGiffarsnt
term nal 113, 30f§QFﬁQﬁEytQﬁlﬂééugfes%QGéﬂ LR18ipregewapanT 18 natheive
changed, via centra rocessing unit I1. Storage neans 18 preferably

i ncl ude an opti of*PE8i8ter provided with a plurality of bits. One will
recal | that am optionThegimdrer skillkd aid egilsd efarwhosellonhetd s timmotche

reset when the systemedey' 88 $2c29:18018n " 8IS Elod Snl SRSt 1Y REenkE URE

the capacitance of capacitor 23, and the intensity of

current Idd, described in relation to Figure 3.
It will be noted that this system is particularly

20 advantageous, since the embodiment of an autonomous time
base such as that described hereinbefore, requires only a
low electric power consumption. Indeed, operation relies
mainly upon the injection of current Idd to c'harge
capacitor 23.

25 It will also be noted that this system is
particularly advantageous, since the area reqguired to
achieve such an arrangement is limited to that of logic
means 17 to 20. Indeed, oscillation detection means 13 are
generally present in such a system.

30 The operation of system 10 described in relation to
Figures 1 to 4, when the latter passes from °"run" mode or
"stand-by" mode, into "sleep' mode, and vice versa, will
now be described.

Figure 6 shows three timing diagrams 51 to 353

35 illustrating respectively the waveforms of clock signal
C¥., of voltage Vo, and of reset signal RST.

System 10 is in ‘“run" mode, or ‘"stand-by" mode,
during the time interval up to an instant T0, and for the



within the framework of the preferred enbodi nent shown in Figure 2, the
val ues stored I n such a register may be changed solely by rewiting via
central "processing unit 11 -11-

of system 10, or during initialisation of systen110 i.e. during
connection of the supply source to the systgm By way of exanpl e,

| et us consider an option register with three bits BOto B2. The val ue

reﬁtr) esent fed by bltltlaxe &%Hnah Eéauﬁu%@uaétt@nonﬁaﬁaftherprem&aw netese
nunmbers o pul.ses,, the tine I t. belng equ to

interval between 5 sRCETE e ﬁﬂP§§s§¥ eiﬁlhs"EFEéﬁétEd ﬁﬂg %éfk
oscillation detedgnal CHepesiodirally chandabl etate, as heimimnmpfdisgrsimovEl an

exanpl e of correg %Qgenctgl{g&} Vel 1%3_Qét iue%%.’od@l %Ciég ang, t Qﬁpplied_rakgf o

predeterm ned nu er of i
5 Bpsc111atlon dgtection means gp3 is thus zego, as is rgpget

1 signal ng‘(,) as 1is showzg by timing d%agrams 52 and 53. It

RPRrOOR

18 goes withoyt saying thgt such as sigpation corre]f@onds to

0 a normall situation, 32as has already been described
previously.

10 After instant T0, system 10 is in "sleep" mode. Thus,

clock system 12 is deactivated, and clock signal CK no
longer periodically changes state, as timing diagram 51
shows. During the same period, oscillation detection means
13 supply a pulse every 10 ms, as timing diagram 52 shows.
15 Let us consider that predetermined pulse numkcer N has been
selected to be equal to 4, resset signal RST 1s zero, as
long as the counted number of pulses is not equal to 4, as
timing diagram 53 shows. At an instant T2, the counted
number of pulses is equal to 4. Thus, comparing means 19
20 supply a pulse, as timing diagram 53 shows. The period of
time which elapses betwesn instants Tl and T2 corresponds
to a reaction time of system 10, and to a stabilising time
for such system, following the reset signal supplied at
instant T2. Thus, at instant T1l, the situation is similar
25 to the initial situation, prior to instant TO.

It goes without saying for the man skilled in the art
that the detailed description hereinbefore may undergo
various modifications without departing from the scope of
the present invention. By way of alternative embodiment,

30 these oscillation detection means can be replaced by means
internal to the system, such means being capable of
forming, as soon as the system passes inteo “sleep" mode,
an autonomous time base, reactivating this system at the
end of a predetermined time interval and, when the system

35 1is not in “"sleep" mode, fulfilling a different function to
that of time base and reactivation.



1 1 0 64 1 1

1 128 15 By way of inprovenent, a four bit option
regi stef may be provided, the fourth bit being used to validate or
invalidate the autononous tine base function which oscillation

detection nmeans 13 can fulfil when systen110é%Q Is in "sleep" node.

Al so by way of inprovenent, an option regi st provided with a | arger

number of bits mayabgsused, so as to be able to store a |arger nunber of
pr edet er mi ned pul se nunbers. 25 Comparing nmeans 19 include first
and second i nput term nals respectively designated 191 and 192, and an
output term nal 193. Canpsystagn @S slifpaledaby aagedléothi: powabl soumre,

recei ve the count n r Qf. pulses, _and _one qf ., the predst. rmggg
pul se nunbers, tgggbn%%gg t%@%eoﬁfﬁﬁng n g&eep mode! Q%f% m

-12- and, whémcihdyngre equal, to supply a reset instruction si gnal

to control means 20. Eor 4hi3opkr RYS€em! Q1A NArbibed 5 SYWIBAT 8D dck
termnal 173, so that _conparing neans 19 can receive -the “counted

number of pd s&donadi aked fHESH fHaSWEBGYiresetting of counting neans 17.

And term nal 192 I s cogneehefal OpkBEAESahg 1824 £SO 11hat agedmpdd NeloBE RS
19 can receive one of tg (E)];edeterm',neq EULS-? nu%%ers stored in
storage means 18FSCeiVe 2 UOFK GIIRANI™OSIREPUIRCH i nput terminal 201

and - oscillation detection means (13) for monitoring
the activity of said system clock; and

10 - means (16) for reactivating said svstem, when the
latter is in "sleep" mode,
this system being characterised in that said reactivatin
means are internal to said system, and in that they are
arranged so as to form, as soon as said system passes into

15 ‘“sleep" mode, an autonocmous time base, to reactivate said
system at the end of a predetermined time interval and,
when said system is not in 'sleep" mode, to £fulfil a
different function to that of time base and reactivation.

2. System (10) according to claim 1, characterised

20 in that said reactivating means (16) include oscillation
detection means used in “sleep”" mode for forming said
autonomous time base, while monitoring in "run* mode or in
"stand-by" mode the activity of said system clock.

3. System (10) according to c¢laim 2, characterised

25 in that said oscillation detection means are arranged to
supply pulses (Vo) in "sleep' mode at a second frequency
which is lower than said first frequency.

4. System (10) according to claim 3, characterised
in that said reactivating means (16) also include :

30 - storage means (18) arranged so as to store a
plurality of predetermined numbers of pulses, and to
supply to comparing means one of said numbers representing
said predetermined time interval of the operation of said
autonomous time base; and

35 - counting means (17) arranged so as to receive

said pulses from said oscillation detection means, to

e e i i i
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10 first and second output term nals respectively designated 202 and
203. Control neans 20 are arranged so as to be able to control the set
of reset’ signals for system 10, and to supply a resetting control signal
to nmost of the conponents of system 10. For this purpose, termnal 201
is 15 connected to termnal 193, so that conigol neans 20 can receive
the reset instruction signal supplied by conparing means 19. Term nal
202 is connect ed dounfcerdenalinbet? dMdreceildd SElddit amANto2Gupglycorhirol
the resetting of ce tra%1 géocessi ng uni.t 11 and peripheral unit 14,
respectivel y. 20“?5‘2 naP 203%i CEHEE BF2F8 terninal s 121, 133 and 172 so
that nmeans 20 can cont 6ol Sysieem e$®0}) | agcofdidamckosygdnem 4, 1@havactédimeadn
detection neans 13 a oWt:ign LS WA ectiigvel qrder
(]:121 pea € léryé. ?ﬂé@c‘%ﬁra:k:lgg Smé&éf&(t]fw ¥urther. corh_%]l%r

toillustrate su contr ol e reset I gha et us consi der _
case in whi ch 3yscERRIdngs mepns (L9 n"apgrpoest 'SSt aAd- b§® nbBESIERd #aid
abnormal situati @duntedsusimBert hat desrddded aDoyR1ACCWES. ohePulse igatden
supplied by oscillatjion detecti nmeans 13 and, _in such cas cont r ol
Teans 20 stpply PTPESEEETROSCGHITY FUFEREF: 3601 SPURIAT cFRITE PURBerS Fig. g
now consi der t he whase theywareh egualemtdO supplly a pulskeeRSTiodmtsmidd to

oscillation detecti S % e used as tinme base for a
pr edet er mi ned t%r?g%% ?%?grié edh. corresponding to a nunber N greater than

1. As Figure1® 35 show§,; Systemt &h0) t 3cacpdine Ee sdppihi & ashavacbgmrisast
Counting neans 14 \Wiingh 3h€3aSEAWRIL hRaR3IVE1BEEIncludd 4k abhEesh atod Nstant
tO, supply a counted nunpber of pul ses equal to 1 which is different to
pr edet er m ned containing a plurality of bits.
7. System (10) according to claim 6, characterised
in that said option register contains at least two bits,
15 and in that one of these two bits is intended  to validate
or invalidate said autonomous time base function which
said oscillation detection means can fulfil when said

system is in "sleep" mode.
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- 13- nunber N. Consequently, conparing neans 19 do not supply a

reset instruction signal, and voltage Vi becones zero. The situation is
then idéntical to that at instant tOQ and is repeated. 5

Consequently, in conbination with |ogic nmeans 17 to 20, oscillation
detection neans 13 supply pulses in "sl eep's_node, typically every 10 ns,
which forns thus a ti me base. The clock signal then supplied has a
second  frequergBRSTENQT | SERKS { FER HElRITIAATIRE W2 sykireMS ob@rRRQIRE noted
that this frequency is SIGNFSLERP™ IBODH OWer _tnan 500 HZ, i.e.
than the first frequency as CIETI nea here| nabove It goes WIthOUt
sayi ng that the JdMERNCeBROR REACT SYHE PERA y I LEED "wMOD
illustrative . exanple 15 The man skllled in the art WI|| note
that the frequency of oscillation detection nmeans 13 depends upon

the capacitance of cafid tRHesERt dmyenitdéonnCOnsSEERys of systedr rkht sppglied

described in rel aly oRnt OctbGt £ 3power sourdd, Wahli bﬁomt%tt}g&vhhés in
systemis particul arI y 20 advant ageous since the embodi ment o

autonorous time 'SlefRe BAR a$DiRatSVEEERy | MRS heFEFEe™ SiRestonl y
a | ow el ectr I@swwtlmna@ﬁgewén rmdﬁad.s @eer aion@Bokthie8he actoivity

upon the inj ct rren dd charg ca aC|tor
i 5" rBeaySERRl Clerke ke s sop A “ehe

It will also par
advant ageous, si rﬁ:sesttdme vdregn thequliateedrt ds in asﬁheepb BOdd. arm:es rmms is

limted to that Oéhiz%tcérlsedn?.ﬁn%}éz EﬁeZQea!:Eﬁ%ém%S&éAAét &P0 detestion

means 13 are general |y present. In such stem he operation
of system 10 desc¥? beke i F$iea™t 38 tig thatlzl‘ﬁlﬂyesax? t%’-’«@n‘?&ﬁﬁerf’-q heP Tt t 2

passes from"run"séBrleadrche systbangadyes L iglleep’shear; ERdgutandmebee
versa, will 10 nt‘?w be descrlt%edreactlvate this system at the end of a
predetermined time interval and, when the system is not in
"sleep" mode, to fulfil a different function to that of
time Dbase and reactivation. 2aAn advantage of the
reactivating means of such a system lies in the fact that

15 they can operate only with a current of the order of 1 nA.

Figure 2



Figure 6 shows three timng diagrans 51 to 53 35 illustrating respectively

t he wavef orns of clock signal CK, of voltage Vo, and of reset signa
RSTZ . System 10 is in "run" node, or "stand-by" nobde, during
the tine interval up to an instant TO, and for the

-14- time interval beginning at an instant T1. During these time
intervals, clock system 12 is activat nd cl ock signal CK
periodically changes state, as timng diagram51 shows. During the sane
periods, voltage Vo supplied by 5 oscillation detection neans 13 is thus
zero, as i s reset signal RST, as is shown by timng diagrans 52 and 53.
I t goes Wi thout saying that such as situation corresponds to a
normal situation, as has already been described previously. 10
After instant TO, system 10 is in "sleep” node. Thus, clock system 12 is
deactivated, and clock signal CK no | onger periodically changes state,

as timng di am ol _ _shows _

ing the sane period, oscillation
detection neans 13 suppl

—as timng diagram 52

shows. 15 Let us congi der |t hat—piedetermed—putge unber N nas been
selected to be ggual To 4, reset signal RST L§,gero, as | ong| as the
count ed nunber._af {!.3& efual to 4, as |~ timng diagram 53 shows.
At an instant ﬁunbe;-ei—p&hmes i sjequal to 4} Thus,
conpari ng neén A pyl se, asltininq di apram 53 shois. The
period of | s petween linstanis T1l}jand T2 corfesponds
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to a reaction tinme of system 10, and to a stabilising tine for such

sysgenﬁ follow ng the reset signal supplied at instant T2. Thus, at
instant T1l, the situation is simlar 25 to the initial situation, prior to
i nstant TO. It goes without saying for the man skilled in the art
that the detail ed description hereinbefore nmay undergo vari ous
nodi fi cations w thout departing fron1§Wp scope of t he present
invention. By way of alternative enbo in@nt, 30 these oscillation
detection neans can be replaced by neans internal to the system such
means bei ng capabl e of form ng, as soon as the system passes into
"sl| eep” node, an autononous tine base, reactivating this systemat the
end of a predetermined tine interval and, when the system 35 is not in
"sl eep” node, fulfilling a different function to that of tinme base and
reactivation. - 15- 1
System (10) s } t oper ate
in "sleep" |[mbde, this system i ncl udi ng : - a clock ystem
(12) arranged togupply a clock 5 signal at a first frequency; <2 - a
central processiqg*cht (11) arranged not to receive a clock signal in
"sl eep" node; osCiTTatTon™ det Ect ron—rmeans™(13)” Tor~ moni t 01 ng 71
the activity jof said systeh1c|ock; and :
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10 - nmeans (16) for reactivating said system when the | atter is

in "sléep" node, this system being characterised in that said
reactivating nmeans are internal to said system and in that they are
arranged so as to form as soon as said system passes into 15 "sleep”

node, an autononous tine base, to reactivate said system at the end of a
predeterm ned tine interval and, wled 4aid systemis not in "sleep"

node, to fulfil a different function to that of tine base and
reactivation. 2. System (10) according to claiml1, characterised
20 in that said reactivating neans (16) include oscillation detection

means used in "sleep" nndézﬁgf:gorning said aut ononous tine base, while
nonitoring in "run"{Y@ode or Y¥n "st and- by" ge the activity of said
syst em cl ock. 3. System (10)x32 ordiﬂg to claim?2, characterised
25 in that said osciN ation detection neany aje arranged to supply

pul ses (Vo) in "sleep§ node at a second fregugncy which is | ower than

4

said first frequer(,y. A—System (10) “&re-Cot-ch Ag—t+o ctatrm 3,
charact eri sedl 31 ig yhat said reag, vati ans (‘16) ? o inclyde : 30
- storage neaps |(I8) arranged s@ as t or e~y rality jof
predeternig§ﬂ§ mjer 8 _of pul ses, agb to [eans one
of said nu S rgpresygfttng d Yo t he
operation of— S afit ononmous t'i me ke S
(17) arranfi8iTsofas t¢ receive sgi ion
detection ,
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ount the nunber of received pulses, and to supply this nunber to said
coqparfng nmeans. 5. System (10) according to claim4,
characterised in that said reactivating nmeans (16) further conprise 5
conparing neans (19) arranged so as to receive said count ed
nunber of pulses, as well as one of said predet erm ned pul se
nunbers, to conpare these nunbers and, when they are equal, to supply a
pul se (RST) intended to reset said4§9@ten1 10 6. System (10)
according to claim5, characterised in that said storage neans (18)
i ncl ude an option register containing a plurality of bits. 7.
System (10) according to claim6, characterised in that said option
regi ster contains at least two bits, 15 and in that one of these two bits
is intended to validate j“or invalidate sai airbnonnus ti me basg function
whi ch said oscillationfdetection means can\{® fil when said %®systemis
in "sleep" node. ™
' <t

D

v\

42

B = +z=
— ¢ S ————t— S - - =
pV K=} %)) — %] Q O 0
O o S o< @ > k=] @
o S S S S > = >
-
CQE
)
oY [np]
S — ® -
o
L
S B +=
—~- % L - S - % e
4 © (%) =0 -~ )] O ) )
O 0 >0 = 0N
o > > S 3 s = T 2



