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4,586, 179. The reset and watchdog circuit generates a reset signal for the
m ct oprocessor when the power supply is turned on. Subsequently, the

m croprocessor 10 generates a pul se train, which indicates whether the

m cr oprocessor operates correctly. The pulse train pattern depends on the
progr anm ng peet (7 ofi theofenidfdsatie This pulse train.is nonitored by the
reset and watchdog circuit. In the event of a disturbance, for exanple as a
result of a brief tenporary supply voltage drop, a defect in the

m Cropr oces $Qiplieatich Mo QldagpogaLse. the pul se t mRkdPR{iAS 0b/047199461 urbed or
the pulse is™15 tenporarily absent. The disturbance 1s detected by the
reset and wapphidang(sdi rcuit, which then supplies a reset signal to the

m cr opr oces L4 rpose.af, detection the known reset and wat chdog
circuit con&ﬁ&sé&?’épst ?ﬁg&ﬁgﬁg@gbgﬁkg) nonost abl e nul tivibrator. This timer
i's constant 5621 BAOBIHoteh t he edges of the pulse train. The tiner
supplies a reset signal as soon as the edges fail to appear or are too

| ate. The tiINETEBRLAMSant of the tiner is deternined by external
conponents and is adapted to the period of the pulse train. This known
system has sone drawbacks. The generation of the pulse train requires a
conparatively long conputing tinme in the m croprocessor. The period of the

pul se train should not be too | ong because this requires a large tine
const ant i n Titheof thecnvergionand wat chd&gsetianduvatchdogrsystemy for armicxonreerssor; @andt

fo-the period of the pulse train It 2peidsie SGRBREE sts PRoGBRRRER} AR RMC,
to provide a sinple systemwith a m ersgpemcessor and a reset and wat chdog
circuit. To this end, in accordance w-th the PHN 14.800 EP-P

2 06.04.94 invention, the systemof the type
defined in the opening paragraph is characterised in
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that the pulse trainis a first pulse train generated by an appropriate
progranmi ng of the microprocessor and is a substantially synchronous
derivative froma second pulse train to be received by the m croprocessor,
and the reset Eﬁﬂﬂﬁ&ﬁ@ﬂéﬁgpcircuit is adapted to 5 receive the first [6.0494
train and the second pulse train and to supply the reset signal in response
to a di st ur bedReset@nd sratehdop sysiemfor Banigrapregessorcanst applianés eomprising suchrani n
and the second ' . ] rocessor nakes a software copy of the
recei ved seconﬂﬁ%ﬁggg{s%%qlﬁg@%%& i.e. the first pulse train, has
edges which substantially coincide with 10 the edges of the received second
pul se train. The copying software can be very sinple and requires hardly
any conputing time. The reset and watchdog circuit conpares the two pul se
trains with one another. Wen the synchroni sm between the two pul se trains
I's disturbed the reset and watchdog circuit generates a reset signal. In
principle, the second pulkeinvestion reResd ftoedsydient bemprising prmiefpRedessoranb G resdt
signal of arbitrary %eriog..15 It can be generated with a very si
oscillator, onafthwae

I
deg glreuit, 4h¢ miergprqcessen gencapting rpulse frainye ia iqie;qrrecbf
oh " : . . . i hi : . ad .
t h?sS?/ngtranc!t ni si cﬁg&ggfglrei segqérﬁg%s%dg;/ﬁ?hdégsecong ‘p‘)’h 181%5‘% rail nvgésh gerg\lﬁg

fromthe a.c. sighalsinwetpoaseto amirrdgularity ére thecocosmrendeaifcthe pulsettairi.s requi r ed
because therﬁa.c. mai ns vQl t age has.a knO\i\l and al so Iowgeri od ich can be
0 a

converted i 20 pul sEhe InYpRfiqn further telates (o 3 pligroprogesser-contraligd mans; o
first pulse tr 'ﬁ}eﬁg%?bﬁm cB)hlpi'iIQﬁg@uﬁi aRvaemssor need not be an exact copy
aln. The

of the received second pul se t copy nmay be phase-shifted or in
phase opposition or it nSychteasysteanis knowngubier elie ifrom Rinited SéatescRatentddS second

pul se {TaLN.  TH GRS 20 AP RfIROSIEOLALLtteAle Nt S350 B fheat o008
e ence” ERSPEIRE Y1k 0 il g s oo bann) O kg
t he edges o010 t penefratessa pplsedmin,which émdimaewh@b@rfge maicroprocesson opgrates torrgctly.
| The pulse train pattém depends on the programming of the microprocessor. This pulse
train is monitored by the reset and watchdog circuit. In the event of a disturbance, for
example as a result of a brief temporary supply voltage drop, a defect in the
microprocessor or any other cause, the pulse train pattern is disturbed or the pulse is
15 temporarily absent. The disturbance is detected by the reset and watchdog circuit, which
then supplies a reset signal to the microprocessor. For the purpose of detection the
known reset and watchdog circuit comprises a timer based on a monostable
multivibrator. This timer is constantly retriggered by the edges of the pﬁlse train. The
timer supplies a reset signal as soon as the edges fail to appear or are too late. The time
20 constant of the timer is determined by external components and is adapted to the period
of the pulse train. , '
This known systém has some drawbacks. The generation of the pulse train
requires a comparatively 1ong computing time in the microprocessor. The period of the
‘pulse train should not be too long because this requires a large time constant in the reset
25 and watchdog circuit. Moreover, an external reset and watchdog circuit is required,
| which is based on a time constant adapted to the period of the pulse train.
It is one of the objects of the invention to provide a simple system with a

microprocessor and a reset and watchdog circuit. To this end, in accordance with the



predetefnined limt. Such a reset and -watchdog circuit is verré, sui table for ;
pul se tr& ns whose edges are substanti.ally. in phase with one'8 f, & EW%{Hgﬁer'-
such a case the 30 m croprocessor shoul d rTEreI y copy the edges .
recei ved second pulse train to formthe first pulse train. Ap @gv_eﬁlt%%
enbodi ment of the systemin accordance with the inyention is ?urt her |

char act er irisepprocessastandns asspostaptialbihpicaronous deryplivisfrgmoa sgeopd pulse train to be
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vol tage arfgshpuliagaia dndrihe secondupuléeotrainimd! tpi sugply fherretet pigmabirt rasponsatto @h
Is inverted relative tg the first pul se traifg, }second congr?f{/g{or f%\P
conpar i ng disterbed sysclramsm Retyssn dedccurrengs elthefirst pylse fRins & SeERndPilse o
second 5refneéﬁl?nce vol tage and having a second output for supplying the '
second pul’'sé™train, a diode connected between the first output and the
second output, and a thThe micooprocessor rkes agsoftware Sopy wf the fageived sedonid rppise

the first reference voltage and second i nput, Lch is ¢ | ed .to the
st out D THP Sopticke. Bf dNEPEs Bae et BREcs whith,sebs Bualiceancidapiese

t he power - : T Tt S ;

generati orsa(a g?{ ?ﬁgl’esrégeg‘r’] %)%ng%? ir%%?'?g}ﬁ?t u\ngc. an{ii:nésﬁv‘;(}:Tt }[/grgglﬁ]?ﬁeanfd I rst
pul se t r airequireschesdlyl anghddmyputing tirhéeTheerssetcanuuivatehdog circuil hempares thedtwr pulse
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of the fi rrsteivaihiythe: microprocessos earvhe any gignabef afhitrary period. It can be generated
with a very simple oscillator, on which no accuracy requirements are imposed. An
embodiment of the system in accordance with the invention which is very advantageous in
15 this respect is characterised in that the second pulse train is derived from the a.c. mains
voltage. In this case no oscillator at all is required because the a.c. mains voltage has a know
and also low period, which can be converted into a pulse train by means of simple limiter
- circuit. _
| United States Patent No. 4,906,979 discloses a system in which the
20 watchdog circuit generates the second pulse train for the microprocessor, which generated
pulse train is copied by the microprocessor and output by the microprocessor as the first
pulse train. The watchdog circuit compares the generated second pulse train with the first
pulse train. For this purpose the watchdog circuit has one input for receiving the first pulse
 train from the microprocessor and one output for sending the second pulse train to the
25 microprocessor. o
According to this invention, however, the watchdog circuit receives the same
second pulse train from an external source as the mircoprocessor which makes a copy, the
first pulse train, from the received second pulse train. The watchdog circuit has two inputs,
one for receiving the first pulse train from the microprocessor and the other for receiving the

30 second pulse train from the external source.



t hirdecorparator. The |owpass filter rejects any short pulses resulting

froma small phase difference between the second pul se traimigm% ' %hfﬂsh.‘
pul se train. The systemin accordance with the invention is pafi

suitable for 20 mai ns-powered m croprocesgor-controlled el ectri Qak; _

appl i ances. Exanpl es of such appliances are thermal appli aﬁl‘ﬂQ‘fo §ERBWC

use such as a flat-iron, coffee maker, electric kettle, deep fryer, C

roaster, cook-top, oven ?ri.l,gl , mcrowave oven, hot-plate, room heating
appl i ance, radiant hEag&yst pylsatrain geearated By thefnicseprossssar need nelibe agrexaet copy
toaster, s .chL. t ko € gl Pl n
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vi deo equi nt, and caonputer. These %nd ot her aspec i he vention,
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wi |l be delEpFBEnaten of the resst and walthdpg carcuite & %émg’eé@_?ﬁ%:??i%gyﬂem in
draw ngs, L&odincd with the inventiog is CHaBdMidrised %Hoﬁﬁh?é) ok Al a@hfacY chrcuit

systemwith a m croprocessor and a reset and watchdog circuit I n actordance
with the i comptisesra cdinciderceXirchitvior supplying \thes eéset signalewbeni thg time tbetwdeh dbé

di i i 1 HN 14. 800 EP-P . 4, . .
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accor danceg Wedef ahdp %va'tdh}igg teirenit if&ﬂ'glrsﬁ‘téblé hoVBulse RS %m%@a»_ea%@l are substantially

m cr opr ocessor -contr ol el ectric appl iance provi.-ded wth a systemin
accor danceinphase with onevanotlieonIn smehl ascase the microprocessor ghowd Sneselywwopy the edges
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An advantageous embodiment of the system in accordance with the invention

is further characterised in that the system comprises:

a first comparator for comparing the instantaneous value of the first pulse train with a first
reference voltage and having a first output for supplying a first pulse train which is inverted
relative to the first pulse train,



In these Fi gures like elements bear the sane reference synbols. Figure 1
shows the bl ock diagram of a system conprising a 10 m.croprocessor 2, a
reset and watchdog circuit 4, a limter circuit 6 and a mains-voltage
rectifier 8. THRHNM.8ERR cuit 6 converts tBe a.c. mains voltage M i 066494
second pulse train P2 as shown in Figure 2. The second pulse train P2 is
applied to a da first cpmparardor cmParingrthprinxtm:muQvaindof thesfifst pulse trajimuwith 2

of the reset a chdog II‘CUI The mcro cessqr i es the, se d
Ul 6 trat . P HISIBTSIS0He VAIfAES B R1ine &Rk RO T Shosivies bt puee Fainoutich 1
train P1, sh t 14. Th first | se t P1
30 O e St g e

has a small del irst pulse train P2. The shape of the
first pul se tra secoid cemparatomafoecammww instintangotimyal®@ ofvainiited ac.gmeinand

t he dut th di ff f mth of t.h
second pul o5t rRIRETSit g Renhd srenls Bmeh o8 haline, - oot Bhrbif for Rapig ghe
circuit 4 whi chseggn §b tridayever, the period of 20 the tvvo pul se trains P1

and P2 is the same. The reset and wat chdog circuit 4 further has a second
i nput 16, whi cte diede gernested betweentbe fisstouinut gnd ttmsesond aetput, @dpr ocessor 2,

of the m cr opr bttt B B ERTor Bl it ariCrduriaollfihae .,

si gnal when t hesesomdcinpas) ivitith 13 doupled o ke first Supput.tTids sesepadll waichéog ciacuit P2
and the first pulse train P1 25 1s disturbed. This nmay be the case if the

first pul se10r zdvyantageoysly coptinesiths pawer-on rest, thaavamde& Sangtipn cthe; wigtchdog rpset
as a result of g Clhﬁ/gag Hﬂe%?@onﬁ‘&ﬁﬂ&%ﬁ?ﬁﬁr?'&heza 'Hﬁ&ﬁ%} %ﬁ]a limted

a.c. mains voltage 'S possi b use any periodic signa ichis
generated, for exarrple ﬂgherﬁa'su]mlseftransnﬂwglsal@mlpisagslthambnd\/lpolseufalmqﬂmcy

and/ or duty cycl need hard| et any accura enents as |l ong a e&
m cr opr ocessor % eE‘éﬁ‘Hbg‘@H&FesPBP %ﬁ“‘bdg% E@fgf} ?&ep?re geralgjynaesin
reset and wat chdgg U*I*lxs4c ¢ '

i aﬁa& 14845 1&#\5]&"3} an&%é’ 8fh%ﬁhé¥fbgﬂ%§ge ghlch is

coi nci dence CIFCUIt r exanpl e a Togic A IS sult I ng
on the phasd5sr adhatactenised n that theesysteimefupthes eomprses s low-pass filter for filter ng the

signal transfer from the first output of the first comparator to the second input of the

third comparator. The low-pass filter rejects any short pulses resulting from a small
phase difference between the second pulse train and the first pulse train.
The system in accordance with the invention is particularly suitable for
20 mains-powered microprocessor-controlled electrical appliances. Examples of such

appliances are thermal appliances for domestic use such as a flat-iron, coffee maker,
electric kettle, deep fryer, rdaster, cook-top, oven, grill, microwave oven, hot-plate,
room-heating appliance, radiant heater, fan heater, hair dryer, hair curler, bread toaster,
sandwich toaster or electric blanket. Moreover, the appliance can be a motor-driven

- 25 appliance such as a Va_icuum-cleaner, coffee grinder, juicer, mixer or fan. Other uses

are: a timer, solarium, shaver, audio and video equipment, and computer.

These and other aspects of the invention will be described and elucidated
with reference to the accompanying drawings, in which
30 ' Figure 1 'shows a block diagram of a system with a microprocessor and a
reset and watchdog circuit in accordance with the invention,
Figure 2 shows signal waveforms relating to the block diagram in Figure
1,



PHN 14. 800 EP-P + 5

06.04.94 Figure 3 shows a circuit diagramof a circuit which conbines the
reset and watchdog circuit 4 and the limter circuit 6 by nmeans of three
conpar at or s. TF%H&.M-SQ%EHSP voltage Mis linifed by means of a series 06.04.94
resistor 22 and-two diodes 24 and 26 in antiparallel, is filtered to
suppress RF interfer ence Figuredais 4 drcultdizgram oftaceirgitclomyse it a gysiem dn jageprdance
resistor 28 an pacitor 30, and is subsequently applied to the

i nverting inpusv@ﬁgefmgmclar%ar ator 34. The non-inverting input 36 of the

conparator 34 is connect @igiire 45¢hoWs -a mhias-Poeted mitréproddisorcontralléd Slecthidall S
connected to the positive supply voltage via a pull-up resistor 40 and

suppl i es the scappHancgnrewided with absystaph i acoppdaneg with the inventen,iadween earth
tenti al th it | £ | ' d
Itog teReI ?i rgtngi'npﬁt pigl o:‘ \F?%%HI?ggsh}es%”\é%n@%'ﬁﬁ%%%%gﬁg:%@yﬁa@ Sto

the data input appliadcetprovided withrosystenoin 2ccofdancé witht the itveatibni.ai n P1 from
the data output 14 of th gcr roceﬁ or. 2 a ear@l on t he secondm'hn ut 16
of the reset and watchdogn GSe Ggures Afgeiemen| Bﬂeﬁ% e sgme feference sy @ﬁi nput
44 of a conparator 46 via a coupling capacitor 42. The inverting input 15
44 is connected to earth via a diode 48 and a resistor 50. The di ode 48
conducts for negati ve- goiRigpretleshowsfthe hlock idiagram wf acsystemi conlfrisinghais, t he
conparativel.x | ow signal value of the first. sg train Pl i.s fixed .
subStant i al 1) ACEHIDGESIAN Bkt Fesft andwateloR Gitko 4, & terifcui gpd fqueins-voltage
conpar at or 46 e 8 CriRdimRerS@fdult ¢ béhvarts U 2.cOmaift voldgd M 1S ae8brd Milse
supply voltage via a resistor 56. The resistors 54 and 56 function as a

vol tage 20 di vraieP2aascshowpihFiguneX. dhersecondopulseytrain R istappliedbto a data input 10

- ti [ t 52 of th nar.at 46. tput 5 ' .
et chdog. si gl Sl migPareREr 2D 3 st fr 1257 SiE Rrand atilogceinely 4, he
Pl, as |long as rhiteoproéessor2!bopsies theisacdnll pulsePiraif P undef sbéffwarki dofitroPst &Lto

train P1L is absent the resistor 50 ensures that the voltage on the
inverting 15 producea first pulse train P1, shown in Figure 2, on a data output 14. The first pulse

train P1 has a small delay Dt relative to the first pulse train P2. The shape of the first
pulse train P1 is software dependent. The delay Dt may be larger and the duty cycle of

o

the first pulse train P1 may differ from that of the second pulse train P2, which is also
dependent on the reset and watchdog circuit 4 which is used. However, the period of
20 the two pulse trains P1 and P2 is the same. The reset and watchdog circuit 4 further has
a second input 16, which is connected to the data output 14 of the microprocessor 2,
and a reset output 18 for supplying a reset signal RST to a reset input 20 of the
microprocessor 2. The reset and watchdog circuit 4 generates a reset signal when the
synchronism in the occurrence of the second pulse train P2 and the first pulse train Pl
25 is disturbed. This may be the case if the first pulse train P1 is temporarily absent or has
an excessive time delay as a result of a disturbance in the microprocessor 2. Instead of
a limited a.c. mains voltage M it is possible to use any periodic signal which is
generated, for example, by means of a simple RC oscillator whose frequency and/or
duty cycle need hardly meet any accuracy requirements as long as the micrépro_cessor 2
30 is capable of following and copying the edges. The reset and watchdog circuit 4 can be
constructed in various manners. A coincidence circuit, for example a logic AND or

XOR, is suitable depending on the phase relationship between the pulse trains.



i nput -44 becones equal to earth potential, regardless of the d.c. |evel of
the“data output 25 14. Wen the first pulse train Pl is interrupted the
output 58 therefore tends to assunme a conparatively high signal |evel. The
output 58 is cEHMEdESP0EPPhe positive suppl Y voltage via a pull-up  06.04.94
resistor 60 and a filter_capacitor 62 in parallel with this resistor. The
output 58 is further conFigdred showsagirghiv dingeam of @ cireitiwhich combines the resed

o tuated ar -t nang el SireR 4 Bk Ahiler Ll By BB R e chfobiing, Bhe ©
as yet pull the qQuhdhé voitageMtibEinfieda medis ofta depie désisforPZR &t twd divdes 24 and
diode 64 if the output 58 1s at a high signal |evel. PHN 14. 800 EP-P

6 26 in antiparallel, is filteyed ¢o| suppress RE interferende byt meanscefngn REfltey
6 o el . _
Urer and whote CORBRSTEY scRES e L ai o S G 10 g D SUbELGE-BY Bl L'fhe

conparator 66 hmertidg inpupB2 of &.comiparator 34. CRhientmtinverting ikpmt 36 ftthe comparaioy 34
voltage via a pull-up resistor_74. The reset output 18 is connected to the

out put 5 72 ands eQnngrted 4o serthhcFhe Quipw 38 alsthe compartor34Tis\genneatedetoothe positivg
. t hi ah si Crhi o i : t £
ul se train pr s yofii via KLhs resfor @Pnd Spblifs 8B3EQHE Ser' i 72, Sho

I train P2 | at edrt ntial ahd plynadl \ ' 8
glrjldsteherg:ﬂn g?gﬁd Pmmm C mrr‘;?t?at or BWFmguﬁufptmﬁe tgmes%lgp?{?
carth via t B df cRibegfed tathe WeshinDwt 47 ﬂgefeﬁ?wdmtﬂﬁogmu"t&mﬁsmww
reset is effecklzéjd%tﬁfirbﬂlﬁgov@ztﬁ@ﬂ‘ﬁﬁog%&w Is low and the second pul se

the diode 6

train P2 is hig W e cut off and the non-inverting input
70 will be | ow. Agai n noThe iest pulsedfdin @i cfdom Theeddta lontput ¢4 fi¢he micréprocessor2s

DL STl PSBReR e ShoR B R RBRy Al B B iefl me

inverting input 44 of a comparator 46 via a coupling capacitor 42. The inverting input

15 44 is connected to.earth vig a diode 48 and a resistor 50. The diode 48 conducts for
negative-going steps of the first pulse train P1. Thus, the comparatively low signal
value of the first pulse train P1 is fixed substantially at earth potential. The non-
inverting input 52 of the comparator 46 is connected to earth via a resistor 54 and to the
positive supply voltage via a resistor 56. The resistors 54 and 56 function as a voltage

20 divider and supply a reference voltage Vref to the non-inverting input 52 of the
comparator 46. The output 58 supplies a watchdog signal Vwd, which is inverted
relative to the first pulse train P1, as long as the first pulse train P1 is present. If the
first pulse train P1 is absent the resistor 50 ensures that the voltage on the inverting
input 44 becomes equal to earth potential, regardless of the d.c. level of the data'output

25 14. When the first pulse train P1 is interrupted the output 58 therefore tends to assume
a comparatively high signal level. The output 58 is connected to the'positive supply
voltage via a pull-up resistor 60 and a filter capacitor' 62 in parallel with this resistor.
The output 58 is further connected, via a diode 64, to the first input 12 and hence to the
output 38 of the comparator 34. The cathode of the diode 64 is situated at the sicfe of

30 the output 38. The comparator 34 can theréfore as yet pull the output 58 of the
comparator 46 td earth potential via the diodé 64 if the output 58 is at a high signal

level.



the first pulse train P1 owing to the conputing time in the microprocessor
2. An active 15 high reset signal can be obtained by interchanging the

non-i nverting igxout %goand t he non-inverting jnput 70 of the conparator 66,
The circuit al E8MHA&-8QO KRB -on reset functidh. When the supply vol t ad-0494
applied the first pulse train P1 is not yet available, so that the output

58 of the conparator 46 Heg cisaitfugihersRMDESeS aRAMRPErator 66 whosenensinysrtingdinpw
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the reset and thet aitputcp8cioreamtht vig Ahe diode 64t Theynon-inveringsingutdl0 {sRB&H lawand no

' ' ' h of th I ' PL) ..
charactor i ol isel fHEERd. {8 avaibgB SenE VAR & o gk o Pk Yol B 31 e

by an appropri aigh the @ddRNed Wil Bé clit'6If Ghe HRPAGIERYERIng (RPut F00wilSbétlow. Again no
substantially synchronous derivative froma second pulse train (P2) to be
recei ved by t h&esat isreffactede Ihe filigp rapagiter 62 removes brief signal peaks produced on the
non-inverting input 70 as a resuit of the delay Dt between the second pulse train P2 and
the first pulse train P1 owing to the computing time in the microprocessor 2. An active
15 high reset signal can be obtained by interchanging the non-inverting input'68 and the
" non-inverting input 70 of the comparator 66.
~ The circuit also has a power-on reset function. When the supply voltage is
applied the first pulse train P1 is not yet available, so that the output 58 of the
comparator 46 may be high when the output 38 of the comparator 34 is also high.
20 The disclosed system is very suitable for use in mains-powered electrical
appliances. Figure 4 shows a first example with a flat-iron 76 whose soleplate 78 is
heated to -a temperature which can be set by means of a rotary knob 80. A
microprocessor accorhmodated in a compartment 82 controls the temperature of the
soleplate 78 dependihg on the setting of the rotary knob 80. Figure 5 shows another use
25 in a microprocessor-controlled vacuum cleaner 84. The microprocessor inter alia
performs functions under command of control elements 86 arranged on the motor

housing 88 or elsewhere.



the reset and, watchdog circuit (4) is adapted to receive (12, 16) the first
pul se train (P1) and the second pulse train (P2) and to supply the reset
signal (RST) in_response to a 10 disturbed synchroni sm between the
occurrence of PRNAABIOERPse train (P1) and The second pul se train (F25.04.94
2. A's stemas claimed in Claim1, characterised in that the
second pul se t P2) is derived fromthe a.c. mains voltage (M. 3.

A system as cl ai ned in Cdaiml or 2, characterised in that the reset and 15

wat chdog circuit (4) conprises a coincidence ci rcul—x~+46—64)——f—ef—su13pl yi ng
the reset signal (RST) when the tinme between the ed puI se
train (P1l) and the second pulse train (P2) exceeds !&me ! imt.
4. A systemas clainmed in Caim2 or 3, ch Isn at t he

system conprises: 20 a first conparator (46) for corrparlng t he
I nst ant aneous value of the first pulse train (P1) with a first reference

vol tage (Vref) 1and havi ng systetn comprisisg!h niibfdprdcessos (Pand a0 gesst :indwhtcﬁddgse
train (Mwd) which is inverted relatiye to the first pulse train (P1),

second conpar acHFuit é‘h)) th%m%wss?&swg@) [geneTAtRg: A Pulse 4iain (Bl) e indicate nmme@rd

gutcpu':ml( gg) V?L)tr()ag@ supq plyi ng e sec %ﬁ&%ﬁ%#%@ﬁﬂ%& é?ﬁ:g Or*(g) E?@%tﬂ{éda

connect ed bet weeset sigaalf (RST) lmmespunse(tﬁ&)l mgutahq methe wdcwrminge tof (lRSpylsatrdina
L compar 2t e ol ok b Ry SOEhok S 5550 LSt e
0. 04,54 5. eproprag Epnig of A e @ g0 3.2 svantly ginchronons
t he system f ur degyative from a second pulse train (P2) to be received by the microprocessor (2), and
the reset and Watchdog circuit (4) is adapted to receive (12, 16) the first pulse train (P1)
and the second pulse train (P2) and to supply the reset signal (RST) in response to a
10 disturbed synchronism between the occurfence of the first pulse train (P1) and the
second pulse train (P2). ' | _
2. A system as claimed in Claim 1, characterised in that the second pulse
train (P2) is derived from the a.c. mains voltage (M).
3. A system as claimed in Claim 1 or 2, characterised in that the reset and
15 watchdog circuit (4) compﬁses a. coincidence circuit (46, 64) for supplying the reset
signal (RST) when the time between the edges of the first pulse train (P1) and the
second pulse train (P2) exceeds a predetermined limit.
4. A system as claimed in Claim 2 or 3, characterised in that the system
comprises: _ _
20 a first comparator (46) for comparing the instantaneous value of the first pulse train
(P1) with a first reference voltage (Vref) and having a first output (58) for supplying a
first pulse train (Vwd) which is inverted relative to the first pulse train (P1),
a second comparator (34) for comparing the instantaneous value of a limited a.c. mains
voltage (M) with a second reference voltage and having a second output (38) for
25 supplying the second pulse train (P2), |
a diode (64) connected between the first output (58) and the second output (38), and
a third comparator (66) having a first input (68) for receiving the first reference voltage
(Vref) and a second input (70), which is coupled to the first output (58).



corrpri‘sés a lowpass filter (60, 62) for filtering the signal transfer from

the'first output (58) of the first conparator (46)‘) Bfiput (70)
of the third conpar atoreél?G). 6. A mai ns- ﬂmmmﬁm,mn .
mi cr opr ocessor PERNIASO0P -8l ectri cal appliande (76, *5 84)% chartacteri sQfi04.84

that the appliance conprises: - . . _a mains-powered electric load, a
m croprocessor 3 or cont r 8l gystem aoelaimed inyPlaim dn charageried)indhattthe system tfuither

| oad, t tch i rouit ti.ng.the m w10 -
the i or opr oce COUPHEIIE {REpfs té (60, Yae6h Rlkridk e e} BRRIRCEENGe frputpur
system as cl ai [58) dffth&lfiaétBoparator3(d6¥ tPtheSecond input QO) of tNe t8ir@ Cofrpamitor (66).

appliance as clainmed in Claim®6, characterised in that the appliance is an
appl i ance of t#Ke group iAcngias-pgweredandmigropro@ssorsontrolied ¢lratricalgippianced76,

ot - pl ate. - rhotScbal B i 8Pl Bnaitiomeins . " L oA e ater hai 1
dryer, hair cukler, breaﬂm@@sp@vere@amcqbad,oast er, electric blanket,

vacuum cl eaner (84), coffee grinder, juicer, mxer, fan, timer, solarium
shaver, audi o and vi deo &dRiFTOREQPESSOR for ingrcontrol functions (80, 86) of the electric

load,

g

- a reset and watchdog circuit for resetting' the microprocessor,
10 - the microprocessor and the reset and wétchdog circuit forming part ofa
system as claimed in Claim 1, 2, 3, 4 or §.
7. An electrical appliance as claimed in Claim 6, characterised in that the
appliance is an appliance of the group including: flat-iron (76), coffee maker, electric
kettle, deep fryer, roaster, cook—top; oven, grill, microwave oven, hot-plate, room-
15 heating appliance, radiant heater, fan heater, hair dryer, hair curler, bread toaster,
sandwich toaster, electric blanket, vacuum-cleaner (84), coffee grinder, juicer, mixer,

fan, timer, solarium, shaver, audio and video equipment, and computer.



