WO 2006/033644 PCTISG2005/000317 1 A SWITCH CIRCUIT Field of
the Invention The present invention relates to an arrangement for a switch
circuit, in particular an improved arrangement for a switch circuit utilising

a momentary switch. Background of the Invention Momentary switches

are commonly used for turning on and off electrical and electronic
equipment. They operate in combination with a switch circuit located on a
mic¥ScBitrdetto produce a logic type operation so that whePCa/sGAteF000317
pulse is supplied to a switch circuit, the circuit switches from 'off' to "on" or
from "on" to "off". The switch pulse is pf’ovided by actuation of the
momentary switch which, whep gg\;ﬁeﬁgcqﬂ%ﬁtes the circuit to provide
a pulse to the switch circuit to switch the state of the switch circuit. It is
common practice for a number of different types of electrical and
eIeEﬁ%Hi@%ﬁ%ﬁS‘ﬁﬁ%’?ﬁ'?@ use only a single momentary switch to switch the
equipmeredeottinventiod refatéidweverrrangeohéhé fdisasvichagesibiupatcalar
Single MBRBGaIANH SYYLAILI% it Jtiathe PTliftRIR L IRGHLNSRESSRN,

for power to be supplied to the switch circuit. This is because it is
necessary to maintain a live switch circuit for sensing a switch pulse
gerBaatag yrthe hibenlawtartigwitch at any time. Therefore, this power
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electronic equipment ap;fears to bein an "off' state to a user. This .
conFEMILR 1 ERREEal FonRaeta dpSamRINAtea Yt BosisdiRgireuit located
opevatedmégogomterites ichpasilaptaplogim pyter spatdtimmisitet(at hded)a switch
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need to constantl cha_n%e or recharge batteries. 2 Summary of the .
InvedBiol? off". The switch pulse is proVided by actuation of the momentary switch
which, when actuated, completes the circuit to provide a pulse to the switch

circuit to switch the state of the switch circuit.

It is common practice for a number of different types of electrical and electronic
equipment to use only a single momentary switch to switch the equipment both
on and off.

However, one of the disadvantages of using a single momentary switch is that,
during the off state, it is still necessary for power to be supplied to the switch
circuit. This is because it is necessary to maintain a live switch circuit for
sensing a switch pulse generated by the momentary switch at any time.
Therefore, this power consumption constantly drains the battery or AC power
even though the electronic equipment appears to be in an "off" state to a user.
This consumption of electrical power is_especially important to battery operated
equipment such as laptop computers and mobile (or hand) phones where a long
battery life is preferable in order to cut down on the need to constantly change
or recharge batteries.



The present invention relates to an improved arrangement for a switch
circuit which is used for controlling the supply of electrical power from an
electrical supply source e.g. a battery, to a load. In general terms, the
present arrangement for a switch circuit comprises a charge storage
element which performs the dual functions of both turning on and turning
off the switch circuit. According to a first aspect of the invention, there is

Suhimaced syatieiveieidh comprising: a power supply switch comprising
input, output and control terminals, wherein the input terminal of the
The, e B SHREH A0 g 0 THY B Ek AR RolHE@ A tagecircu
whietitpsit iesaifg ob the Moy enhsunRpliIsniich iscteietplssvie tifleadhaslectrical
<u Fgquectronic switchin% device connecter% to the control terminal of the power
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ement coupled to the momentary switch; a charge-up time controller for
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circtliarge storage element and the charge- up time controller are disposed in
series across the load; the arrangement being such that (i) in a first mode,
power is supplied to the load by closing the momentary switch to connect
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than a triggering time of the electronic switching device, the triggerring
COMREHEing determined by the charge-up time of the charge storage
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elethécloasomstapnedd¥nd the output terminal of the power supply switch is
coupled to the load;

an electronic switching device connected to the control terminal of the
power supply switch and having an activating input; '

a momentary switch coupled to the activating input of the electronic
switching device;

a charge storage element coupled to the momentary switch;

a charge-up time controller for controlling the charge-up time of the
charge storage element, wherein the charge storage element and the charge-
up time controller are disposed in series across the load;

the arrangement being such that

(i) in a first mode, power is supplied to the load by closing the
momentary switch to connect the charge storage element to the electronic
switching device for longer than a triggering time of the electronic switching
device, the triggerring time being determined by the charge-up time of the
charge storage element and triggering of the electronic switching device
maintaining the power supply switch in an on state to supply power from the
electrical power source to the load; and

ii) in a second mode, the supply of power to the load is stopped by
closing the momentary switch to connect the charge storage element to the

electronic switching device, the charge storage element providing a signal to



closing the momentary switch to connect the charge storage element to
the electronic switching device, the charge storage element providing a
signal to turn off the electronic switching device and the power supply
switch to cut the supply of power frgm the electrical power source to the
load. In one embodiment, the charge storage element comprises a
turncafidbito) ertietrig gariiel na slevicr anskthsh ROVATCHIRG lendichdr sut the

sup@ﬂ‘@?&%%ﬁﬁ‘%ﬁéﬁé@%t%‘éﬁ%@?%&&tkiﬁﬂ_@\%g@ntroller. In one

odiment rge-up time controller comprises a resistive element.
According to the invention in a second aspect, the arrangement for the
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with a charge storage elément aa;bd a momentary Fg/rvl\?tch cc%tged to the
integrated circuit, wherein the integrated circuit comprises a power supply

Thes‘éﬁg{;‘eﬁﬂajﬂn%‘.%f”ﬂﬂ!?&\é@ﬁ@i% deviceridheReibatnghinpit giithged by
electronicswitching device Is adapted for connecting the integrated circulit
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cha&%@%ﬁﬂé ECHrﬁ‘?éigé‘fi'BgrﬂﬁﬁEBB')é pLelgrricalpouygr from an electrical

source an rst and second connection means for connecting
the integrated circuit to a respective load and a charge storage element
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charge storage element, wherein the the charge-up time controller is
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fies across the load According to the invention in a third aspect, a
wharemehtarjnésgteted coipléd semiriiagsembraViategHRBY chbliehanand an
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structure. The ifitegrated circuit comprises some or all of the components
devisfeais witeip sift (0r (eoenedifioaieaniainerata it )lo Acosaagtana IvileR-
AddIBREHPI S NG REHSDENSIBHRA RN HEalRY ' ¥ERhg 2
e supply of electrical power from an electrical power source to a load,
supthlg sWwielhdiicelt g@m@rriérﬁg) an electrical power source and a first and

second connection means for connecting the integrated circuit to a respective
load and a charge storage element and a charge-up time controller for
controlling the charge-up time of the charge storage element, wherein the the
charge-up time controller is connected between the first and second
connection means such that the charge-up time controller and the charge

storage element are disposed in series across the load

According to the invention in a third aspect, a momentary switch is coupled to
an assembled integrated circuit and packaged integrally with the integrated
circuit to form a switching structure. The integrated circuit comprises some or

all of the components of a switch circuit (excluding the momentary switch).

According to a fourth aspect of the invention, there is provided a switch circuit
for controlling the supply of electrical power from an electrical power source to
a load, the switch circuit comprising:

a power supply switch having input, output and control terminals,

wherein the input terminal of the power supply switch is coupled to the



a power supply switch having input, output and control terminals, wherein
the input terminal of the power supply switch is coupled to the 4 electrical
power source and the output terminal of the power supply switch is
coupled to the load; an electronic switching device connected to the
control terminal of the power supply switch and having an activating input;
a momentary switch coupled to the activating input of the electronic
switching device; and a charge storage element coupled to the
momentary switch; the arrangement being such that (i) in a first mode,

clePRWEr osuindiedristhe doakyuetesingrihip anemestaowewittipishcenwient is
thg&har e Ztora_ge element to the electronic switching device for longer
COYR éotr%@ P time of the electronic switching device, the triggering

timey hedng-eeiseningtt b the shasoeonp disteddidhe cchange Isteraiieal of the
element, and tri geriaﬁqﬁthe electronic, switching device maintaining the
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powemserteRtthihevaad; anddiddna sesanstinzare, thegusphhef dlewesnic
to the load is sto@pfged by closing the momentary switch to connect the
switghiRgeda¥icR @B ment to the electronic switching device, the charge

storage glgeeriramyidiegmarsigbabledtusntpl Heralaekenissswiching
device and theérg_ower SCLE ly switch to cut the supply of power from the
the QaRgaMSHACLIa TR 'load, wherein the charge storage element is

configuredatofigbargeode, dgidvgethes tegaerisg abtheelestianis/switehirg the
device, remain charged when the power supgly switch is mai ainid in
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switthtihi@ Rivield fisabargadinden thégpewes Sitprofisiideiwesia bRitching
electrical power source and the Igad. WO 20 6/0%3644 )
devseT68 JH8ERIHR 1 tme being determined by the charge-up time of the

charge storage element, and triggering of the electronic switching device
maintaining the power supply switch in an on state to supply power from the
electrical power source to the load; and

(i) in a second mode, the supply of power to the load is stopped by
closing the momentary switch to connect the charge storage element to the
electronic switching device, the charge storage element providing a signal to
turn off the electronic switching device and the power supply switch to cut the
supply of power from the electrical power source to the load,
wherein the charge storage element is configured to charge up during the
triggering of the electronic switching device, remain charged when the power
supply switch is maintained in the on state, discharge during turn off of the
electronic switching device and to remain discharged when the power supply

is cut between the electrical power source and the load.



5 Brief Description of the Drawings Embodiments of the present invention
will now be described, by way of example, with reference to the
accompanying drawings of which: Figure 1 is a circuit diagram of a first
example of a switch circuit, in which the switch circuit is in an "off' state;
Figure 2 is a circuit diagram of the switch circuit of Figure 1 with the
momentary switch in a closed position during switching on of the switch
circwitp Bigases@ids a circuit diagram of the switch circuit of FigUt€TIS(@ARAS/000317
the momentary switch in a closed position during switching off of the

switch circuit; Figure 4 is a circuit diagram of a second example of a

switch circuit, F.igure 5 é% a clreuit diagram of a third example of a switch
circuR N i RARCERIQLREHIP RERYARPST a fourth example of a switch circuit;

FiguirbistarssitenchtibeliagreantsivvantomedvitaycheuresTotkisedy Wy of
3 being Hsed ipcraErlrietiriaalRRuREANNG tRelifiegd AGvmains supply;
Figure 8 is a schematic diagram showing the switch circuit of Figures 1 to
3 being used to control an AC power supply for a high power )
constigptioh loads andirdigdiacsam firciisHRgaRe RMMIER HRpHE df yvhich
switch circuit. Figewe dQtish aipeispectiva Wefvsedta; switching structure in :
accordance with the third aspect of the.inventio jled iption
the PrEtaiFet Embo nﬁggﬂzi%ﬁ%aﬂlIgétrg%ssg%ﬁgﬁ%gﬁpéﬁqug%OI B the
accordance with oremamiBadRvEaR dn telpredarsiiva titingTitsigrpn of the
circuit 100 acts asafctadage between a power supply in the form of a ’
battery 11 and a lpad represented_by resistor T Ji ircuit 100
com rlgggezgfirst t'rsar%!s.i%'t%%l 'Eiﬁ \E/t\%%#a%tss%% a!fRV\pﬁ(gc\;/UeEﬁC%W 6 Fibre Hoblitn the
momentary switch in a closed position during switching off of the

switch circuit;

Figure 4 is a circuit diagram of a second example of a switch circuit;

Figure 5 is a circuit diagram of a third example of a switch circuit;

Figure 6 is a circuit diagram of a fourth example of a switch circuit;
Figure7 is a schematic diagram showing the switch circuit of Figures 1 to 3

being used to control electrical power from a rectified AC mains
supply;

Figure 8 is a schematic diagram showing the switch circuit of Figures 1 to 3
being used to control an AC power supply for a high power
consumption load; and,

Figure 9 is a circuit diagram of a fifth example of a switch circuit.

Figure 10 is a{ perspective view of a switching structure in accordance with
the third aspect of the invention.

Detailed Description of the Preferred - Embodiment

Figure 1 illustrates a switch circuit 100 in accordance with one embodiment of
the present invention. The switch circuit 100 acts as an interface between a
power supply in the form of a battery 11 and a load represented by resistor R5.
The switch circuit 100 comprises a first transistor Q1 which acts as a power
supply switch, a resistor R1, an electronic switching device 20, a momentary

switch S1 and a charge storage and discharge circuit 30.



supply switch, a resistor R1, an electronic switching device 20, a
momentary switch Si and a charge storage and discharge circuit 30. WO
2006/033644 PCT/SG2005/000317 6 As shown in Figure 1, the transistor
Q1 is of pnp bipolar type, the emitter terminal of which being coupled to
the positive terminal of the battery 11 while the collector terminal is
connected to one side of the load R5. A resistor R8 is coupled between
the BAitf8¢'teirHinal and the base terminal of the transistor Q1PCTHE2005/000317
electronic switching device 20 comprisgs an input terminal 7 which is
connected to the base of the transistor Q1 via resistor R1, an output 22
coupled to the negative terminal of the battery and an activating input 4
coupled to a first contact 14 of the momentary switch S1. In this

embBeliFTeHE the BReER ohidhswiiRMisicddYicdscompris ddrsdaopanthehritter

bipotarrtrasnsisteric Bang Q3ipranpe ehechasitvEieiiprleriee. &e@apm while
tranﬁjl%t%r% f ? %WRa@'POlaRntrap%'%torn-el;hsexde qf ”&GR%ECR resistor R8 is
transistor Q2 is coupled Yo the base of Transistor &?wa 3 residtor R1 A l?]

to thePEBlstheetvesh ihe AdHieetearynal e e hasedeesisaoRbe Tirasistor Q1.
contact 14 of the momentary switch S1 is also coupled to the base
termﬂal g (?e sec anS| tor %@nd to the collectort rmlnal

third transis trqang‘l\gtcor 841 rrllseﬁsbl SofaP %ran5|s or. 'F W%‘Ch 's

baséoaﬂﬂﬁ&ew@dft%%ﬁgtef@etremfae@wméeémeb%? Ghieetetggoupled

transistios ﬁ)é?gaané thenanaitéerref thadrirshyansisdoryispatplesline to a first
gro i ]1% | |stor R colle gtor of the.sec .
trané%?t‘d%%g IS% zfllso C%,ltl) ﬁ% it I‘Ocl:m(?e’ o'?en fl%%a%res?g?m electronic

AnoféichBittavies dfqmrme?ne@ﬁaw swr#cﬁwsq Riralapleansistes c@ﬂeer@lr Q3
termipahedtansistor iytivier rasiater RBasshalspaesisiergnngd poteAtiabipolar

via £aRagc E,qu% In th é? qulment ret5|stor R9 d La aqltgr C%1 %ke ¢
e emi er UIt &50 ?se 0

up the charge storage an dlschar e Circ e os ermlna 0

the afsisoL 136 &@Lﬁ)l@?'ﬁ?’m@bﬁﬂﬁéptﬁﬁrmlwthé qfrﬂtetr@rﬁmmﬁwﬂch
and ghevresistesRB RN e ARty e Aahrintae/ RAMRAY/S 1 is also coupled

to the base terminal of the second transistor Q2 and to the collector terminal of
the third transistor Q3. Third transistor Q3 is an npn bipolar transistor. The base

of the third transistor Q3 is coupled to the collector of the second transistor Q2

and the emitter of the third transistor Q3 is coupled to a ground potential 12 via

a resistor R2. The collector of the second transistor Q2 is also coupled the
ground potential 12 via resistor R3.

Another contact 13 of the momentary switch S1 is coupled to the collector
terminal of transistor Q1 via resistor R9 and also to the ground potential via
capacitor C2. In this embodiment, resistor R9 and capacitor C2 make up the
charge storage and discharge circuit 30.

The positive terminal of the battery 11 is coupled to the emitter terminal of the
first transistor Q1 and the resistor R8 while the negative terminal of the battery
11 is coupled to the ground potential 12. However, alternatively, the negative
terminal of the battery 11 may be coupled to a floating potential.



11 is coupled to the ground potential 12. However, alternatively, the

negative terminal of the battery 11 may be coupled to a floating potential.
WO 2006/033644 PCT/SG2005/000317 7 In use, the switch circuit 100
operates as follows: Initially, with the momentary switch S1 in the position
shown in Figure 1, the switch circuit 100 is in the off state and the

transistors Q1, Q2 and Q3 are turned off. Hence, there is no closed circuit
pathwaodotla@sswitch circuit 100 acts to prevent power being supplischéenoes17
the battery 11 to the load R5. When the/ switch circuit 100 is in the off

state, the only power consumption is a reverse leakage power

tion through the transistors Q1, Q2. 03 which is virtuall
QI GTE CORAHLD 6 o RGEHARSH G EURLRL of the battory 11

Accordingly, the initial potential at the points 1, 2, 3, 4, 5, 6, 7, 8 in the
circuif, 1QR) ahestaba&itthe tansisorsiareapiRliRNssHhmPAteRtirbal, the

point 3 = E (the potential of the battery 11); The potential at poi = Q,

e e SO BaRchsr i THE b RSP e L hel e AR are
junctisnnstite® firstneantisteriQno=cles qthelfsytepddl anpdiatspvitctheircuit 100 acts
poteniglaiaRipbwer Beinthugdint-diranghRiery 1 thenpatantié at point

7 = the potential at point 2 = E; The voltage across the base-emitter
junction of the second transistor Q2 = 0, as the second transistor Q2 is

switchéerofhea Beifsbreiiauit H9omimteaied statnthpanbo prwes NS unkien is a
throughy&se AR RURBHIALDRINESHHOIGE Heltagrsreses eDALES which
emitter b@%‘_ﬁ‘y’g‘n&‘} o g NP0 RS Ui NS G AP M ttery 11.
resistor =0;
Accordingly, the initial potential at the points 1, 2, 3, 4, 5, 6, 7, 8 in the circuit
100 and the status of the transistors are as follows:

The potential at point 3= E (the potential of the battery 11);

The potential at point 1 = 0, as the transistor Q1 is switched off;

The potential across the base-emitter junction of the first transistor Q1 =
0;

The potential at point 2 = the potential at point 3 = E;

The current through R1 = 0;

The potential at point 7 = the potential at point 2 = E;

The voltage across the base-emitter junction of the second transistor Q2
= 0, as the second transistor Q2 is switched off; |

The potential at point 4 = the potential at point 7 = E; Current through R3
=0 : ‘

The potential at point 5 = 0;

The voltage across the base emitter junction of the third transistor Q3 =
0;

The current through the resistor R2 = 0;

The potential at point 6 = 0;

The potential across the capacitor C2 = 0; and

The potential at point 8 = the potential at point 1 = 0.



The potential at point 6 = 0; The potential across the capacitor C2 = 0; and
The potential at point 8 = the potential at point 1 = 0. WO 2006/033644
PCT/SG2005/000317 8 When the momentary switch S1 is pressed to
complete the contacts 13, 14 as shown in Figure 2, point 4 is driven to
zero potential and an initial closed circuit (path A) is formed. This causes
the base-emitter junctions of the first and second transistors Q1, Q2 to be
forwHPPHiE&E thereby turning on transistors Q1, Q2. The iniB&FEGAWHP00317
generated contributes to the base current for the first and second
transistors Q1, Q2 and surges across the resistor R1 through path A. This
surge in base current drives the first and second transistors Q1, Q2 into
saturation mode. Immediately after path A is formed, the initial surge

curreWp?fhgkee?ﬂﬁ?SﬂﬁﬁytS"YE%hsﬁﬁ ﬁsﬂ BetRBY A@?H@%ﬁ@g@’&@%@sﬁeﬂ as
is raiseawraipifiigiae todhné $irgecenrentetioepbastis mikexjunictoBleddb eircuit

third trapsiaiols fednisaforwiaed bigsed EHSVSQXé%IRQr(]UJ&%H%”Qf the first and

tranS|stor . Similarly, the_third transistor Q3 is also driven into

satu?aetfé) eSS 83’7812( {RBEJRYAN Rirshi the R eI getransistors
whicRflafidlyTbedoitirtsurernt ghretattitbooragbates of the lwagacitoe2or the first

whichig QQ%GQQré':PSFQ&sC@HS@Qté@Uﬁﬂé{és@@@@tﬁ%ﬂ@@ﬂ% Wftm‘fabugh path
open uﬁgult In Flﬂ'b the voltage Vs given ) RZ//R3 , where

ey 1B e R G PN BR B AR AR TGRS PED G 02 o
R3 vdtiiiadion condectediediséellefta/pathcApaditon&R thecinitigiestitgea current

voltageseb Y snihligHors vieatsdrithesurasy fram @@Sémggrgu%s% is raised

capaator@iar:tgh th A becomes gpen circuit. Therefore, even if

monl&htd | SRR O ARSpraRlite JBRgHoR Riihs it diRpsistor
becdiik isfenveit bitsedetheTebyarges torviheAtbimershaltseedf. th@imilarly, the

following RasaaEREd syl fiiodLRR4EgPRigured such that the

battery 11 continues to deliver electrical power to the load even after
capacitor C2 charges
The current through path A is in the form of a pulse which rapidly becomes zero

due to the presence of the capacitor C2 which is charged up to a constant value
Vs thereby rendering path A open circuit. In Fig. 2, the valtage Vs given by
R, /IR,

E-27, )x—all
(E-27.)x R+R IR,

whereby R,//R, refers to the effective resistance of

resistors R2 and R3 which are connected in parallel. When capacitor C2 is
charged to a voltage of Vs, this prevents further current from passing through
the capacitor C2 and path A becomes open circuit. Therefore, even if
momentary switch S1 continues to remain pressed, paih A will eventually
become open circuit when C2 charges to Vs. As we shall see in the following
paragraph, the switch circuit 100 is configured such that the battery 11
continues to deliver electrical power to the load even after capacitor C2 charges
to Vs and path A becomes open circuit. Upon deactivation of S1, C2 continues
tq be charged up through path X to a voltage of about E-0.2V. This is because
the voltage drop across the collector-emitter junction of transistor Q1 is typically
about 0.2 V when transistor Q1 is in saturation mode. |



to Vs and path A becomes open circuit. Upon deactivation of S1, C2
continues to be charged up through path X to a voltage of about E-0.2V.

This is because the voltage drop across the collector-emitter junction of
transistor QL1 is typically about 0.2 V when transistor Q1 is in saturation
mode. WO 2006/033644 PCT/SG2005/000317 9 The second and third
transistors Q2, Q3 form a thyristor device which is triggered by the surge
currepbgenarated in the switch circuit 100 when the momentapy swiatohs000317
S1 is actuated. The third transistor Q3€5akes its base current from the

second transistor 02 and at the same time, the third transistor supplles

the base current to the second transistor Q2. The advantage of using

thyristbe desreadsanditbiie e dprstoFdeVite Btere éhﬂé?%ddﬁﬁ‘%?a‘(@mh is
it comiigyersdopyomausiigeebuvihbgetianeat Ssaply aivituh adtivatindlinghen the
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being c%argeopfo a constant value his is because when the 1 ?g/nstor
is in therdieheecond dtateisive Q81BN disseine rasetbrrfiet faRetise srprlies
the Sﬂf@rﬁbé@nﬁss&ﬁ 03 ithanedntaigettosiward bcasemmutbdvmthgei of using a
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he " thir

across¥HS ase-emitter junctlon of t transistor Q3 is kept orward
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by padidid hEhissnatevyeswitthbeihgursenissdpplgaphtiter ardivatingchpyed to a
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each other con ucting'as lo 1%@ s the battery 11 is coupled to the emitter
of thesiaigotits traliasiaro haPrsmeBiireiynetios eégrﬂéa%“ﬁdfﬁf’?’%??’ Q2is
the switghtgireditidOird hesetarevitn dectheitihirisisistie vit® mntetsrated mode as

Iatche Q 2 tp%ﬁ'@%ﬁf?ﬂ@%@%ﬁ%@ Q%&a{necbg@'%ﬁmépﬁnchon of the

forwar |asm e base-emitter HjJunctlons of the second and
transﬁ%tﬁ‘ﬁs’“@@'é‘y Q18 Wprtiopwar Lisses ¥ st end i rfmﬂx@ggr%@gpratmg
with thesthryrigtar sedicaswitehedy patthe. Hastiemityeejenctitimof thedirssupply
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current driven into Saturation mode.
Q3 will keep each other conducting as long as the battery 11 is coupled fo the

emitter of the second transistor Q2, that is the battery 11 is coupled to point 7 in
the switch circuit 100. Therefore, once the thyristor device enters a latched on
state, the closed circuit path B and path C maintain the forward biasing of the
base-emitter junctions of the second and third transistors Q2, Q3 even when
path A becomes open circuit. Accordingly, with the thyristor device switched
on, the base-emitter junction of the first transistor Q1 is also maintained in a
forward biased mode with its base current driven into saturation mode.
Therefore, in this state the switch circuit 100 is turned on and power is supplied
through the transistor Q1 to the load RS5.

However, a sufficient amount of triggering energy must be provided in order for
the thyristor device to enter a latched on state and continue to conduct even
after path A becomes open circuit. This triggering energy is expressed in terms
of the minimum triggering current through transistor Q3 that has to be exceeded
in order for the transistor Q3 to remain switched on permanently. The current

through transistor Q3 is dependent on its base emitter voltage, that is the



Therefore, in this state the switch circuit 100 is turned on and power is
supplied through the transistor Q1 to the load R5. However, a sufficient
amount of triggering energy must be provided in order for the thyristor
device to enter a latched on state and continue to conduct even after path
A becomes open circuit. This triggering energy is expressed in terms of

the minimum triggering current through transistor Q3 that has to be
excBEHEeettler for the transistor Q3 to remain switched oC1/8G2005/000317
permanently. The current through tranggstor Q3 is dependent on its base
emitter voltage, that is the WO 2006/033644 PCT/SG2005/000317 10
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This advantageously allows the triggering time to be pre-fi .
indelBNRITESE MEAYIRE R RS fiRitthd cagiitfedvHierrRIBmHEhIgSistor

R9 along path X, R9 provides a charge-up time controlling function. The
trjggering time can thus be adjusted by adjusting the value of C2 and R9 and

ideally this should not be too short, in order to prevent misfiring of the thyristor
device

This advantageously allows the triggering time to be pre-fixed as it is
independent of the value df any filtering capacitance which is commonly
connected in parallel with the load. In our previous' PCT application
PCT78699/00084, a switch circuit was disclosed whereby‘ the triggering time
was determined by a capacitor connected in parallel with the load. In this case,
the resulting triggering time was difficult to predict as it was not independent of
the filtering capacitance.

When the momentary switch S1 is actuated again to complete the contacts 13,
14 (see Figure 3) a closed circuit path D is formed in the switch circuit 100 as
the capacitor C2 discharges. Therefore, C2 functions as a charge storage
device which is charged up when the switch circuit switches from “off’ to “on”
and discharges when the circuit switches from “on” to “off’. Point 4 is



connected in parallel with the load. In our previous PCT application
PCT/SG99/00084, a switch circuit was disclosed whereby the triggering

time was determined by a capacitor connected in parallel with the load. In
this case, the resulting triggering time was difficult to predict as it was not
independent of the filtering capacitance. When the momentary switch S1

is actuated again to complete the contacts 13, 14 (see Figure 3) a closed
circu@ats/byisidormed in the switch circuit 100 as the capacitarits22005/000317
discharges. Therefore, C2 functions agqa charge storage device which is
charged up when the switch circuit switches from "off' to "on" and
discharges when the circuit switches from "on" to "off'. Point 4 is WO
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As seen from the above, actuating momentary switch S1 momentarily while the
switch circuit 100 is in the “on” state switches off the first transistor Q1 and the
thyristor device as a reverse bias voltage is established across the first and
second fransistors Q1, Q2. If momentary switch S1 is not released but ’
continues to remain pressed, the voltage at point 4 will decrease as capacitor
C2 starts to discharge. When the voltage at point 4 reaches a sufficiently low
level, transistor Q1 will start to conduct again as its base-emitter junction
becomes forward biased. Accordingly, power will be supplied to the load R5,
although at a lower level since the thyristor is not activated unlike during the
“on” state of the switch circuit 100 mentioned in the previous paragraphs. When
the momentary switch S1 is finally released, power supply to the load R5 will be
cut off as Q1 switches off and any remaining charge in the capacitor C2
discharges through the load R5 and R9. After the capacitor C2 discharges
completely, the switch circuit 100 reverts back to the initial off state in which no
power is suﬁplied to the load R5 from the battery 11 and the only power
consumed by the circuit 100 is the reverse leakage current through the first,
second and third transistors Q1, Q3, Q2 which is virtually negligible.



second transistors Q1, Q2. If momentary switch S1 is not released but
continues to remain pressed, the voltage at point 4 will decrease as
capacitor C2 starts to discharge. When the voltage at point 4 reaches a
sufficiently low level, transistor Q1 will start to conduct again as its
base-emitter junction becomes forward biased. Accordingly, power will be
supplied to the load R5, although at a lower level since the thyristor is not
activatedosrmig¢erduring the "on" state of the switch circuit 100pesitinneehos17
in the previous paragraphs. When the momentary switch S1 is finally
released, power supply to the load R5 will be cut off as Q1 switches off

and any remaining charge in the capacitor C2 discharges through the

load R5 and R9. After the capacitor C2 discharges completely, the switch
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andStRBMWRE il VA oL WL Redt 8sE Hatte B Shvitghims and
froncarativaride ofdiIR steiteedn 200rdfeorddl pmbodiment of the invention,

when the voltage supply is between 1.8 to 10V, the value of resistor R9 is
between 22 to 82 k ohms and_capacitance of C2 between 200nF to 10 F.

A sESRECELaRARERIE LERiRMEN GHiedibd ROsEoWRHR iighiee $heldwigwitch
circuitcl/g0l &0 ideintiotittd tthihswwitbhctietlit 105D, except thatiHaectitaltibicludes a

'Cnocrl]%;égﬁll%ﬁQr@dd%‘l’t@oﬁt?ﬂrﬂtQS%ﬂﬂ@%ﬁ&ﬁtth%ﬁggwhaT%ﬁ%ﬁ 18Py is
connected to electronic equipment 17, which is the equivalent of the load R5

shown in Figures 1 to 3. The signal input contact 16 permits the electronic

- equipment 17 to turn itself off automatically, for example, after a predetermined
period of time. The electronic equipment 17 turns the switch circuit 150 to the
off state by applying a ground potential to the signal input contact 16 which
switches off the third transistor Q3 which in furn switches off the second
transistor Q2. This causes the electronic éwitching device 20 to become open
circuit which switches off the first transistor Q1 to cut off power supply from the
battery 11 to the electronic equipment 17. In another embodiment of Figure 4,
the electronic equipment 17 may also be used to turn on the switch circuit 150
by supplying a sufficiently high voltage level to the signal input contact 16.

Figure & shows a third example of a switch circuit 200 which is similar o the
switch circuit 150 except a signal input contact 24 is connected at point 4. The
signal input contact 24 when coupled to the electronic equipment 17 permits the
electronic equipment 17 to switch off the switch circuit 200 by applying a high

voltage state signal to contact 24. This causes the base emitter junction of the



connected to electronic equipment 17, which is the equivalent of the load

R5 shown in Figures 1 to 3. The signal input contact 16 permits the

electronic equipment 17 to turn itself off automatically, for example, after

a predetermined period of time. The electronic equipment 17 turns the

switch circuit 150 to the off state by applying a ground potential to the

signal input contact 16 which switches off the third transistor Q3 which in

turn switoheswifithe second transistor Q2. This causes the electr®ain0s/000317
switching device 20 to become open cjrguit which switches off the first
transistor Q1 to cut off power supply from the. battery 11 to the electronic
equipment 17. In another embodiment of Figure 4, the electronic .
equiphRANIARPLEBBERERFb ffn'BrPthES¥RRer QRIAH 15ChyPwitches the
suppliistpadsséfiorenttgrighowodg @ ol Withersdinstl amdutsconthttd$stors Q1,
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the switch circuit 150 except a signal input contact 24 is connected at
point RO IGER LR FRG FShIBRSHAMHE bGP & nitehetii fig off state. In
equipanetict Erpboriitethef Eligoteo) cregeigriveniclagtopswettH dihtyeatwiteh used

CifCUi(@RanXr@R%'ﬂmé\_WQ&iVﬁﬁé%%%gggaét 50RasbRAHdING the signal

causes the base emitter junction of the 6/033644
PCTIE®SG05/880% 7 13 first and second transistors Q1, Q2 to be
reversed biased which switches the first and second transistors Q1, Q2
off. With the first and second transistors.Q1, Q2 switched off, the third
transistor Q3 is also switched off as the potential at point 5 drops to zero

and thLTGRRNINER 2051 SREPIRSHEBFEedle? - dRGiAR}ch oircuit 250
embodipevitied kigueeibstheitle sipmaicimguipondatt 118 maynatsedoe psid Stand a

turn oQ,thE SRt AIGHLL 2QAPYHHRRIYNG AR BgIERTAl torihesslangcircuit

input contact 24. Figure 6 shows a fourth example of a switch circuit 250.

The setcFPRIFEFtPHEHRE Y B\RQUEWIRTLIRTP AN SikhElPRIRN CEATRent 26.
16 comhecteittoipmintdramdsal cbadesvitchesidnal mpute@tacb@id system 27
connegied [RR0ME 4N SWACRGHGYinah SRRUP ! EHLIEIRUPRM O T RANE switch
from the battery 11 to electronic equipment 26. . L
incorporatéd within the remote electronic system 27 may be a switch circuit
similar to any of the switch circuits 100, 150, 200, or may also be a switch circuit

250, controlled remotely by a further remote electronic system.

The switch circuit 250 permits remote power control from the other remote
electronic system 27 and may be used for example, with a multi—unit system.
The remote system 27 can switch the switch circuit 250 to the on state by
applying a ground potential (or a sufficiently low level voltage) to the signal input
contact 24 to forward bias transistor Q2. Alternatively, the remote system 27
can switch the switch circuit 250 to the off state by applying a ground potential

signal to signal input contact 16.

in all the switch circuits 150, 200, 250 a momentary switch S1 is still provided
which permits a user to manually switch circuits 150, 200, 250 between the off
and on states. In the instances where a user wishes to use the momentafy
switch instead of the electronic equipment 17 or remote system 27 to toggle the

switch circuit 150, 200, 250 between on and off states, the electrical connection



The switch input contacts 16, 24 are coupled to a remote electronic

system 27 which has its own power switch incorporated therein. The

power switch incorporated within the remote electronic system 27 may be
a switch circuit similar to any of the switch circuits 100, 150, 200, or may
also be a switch circuit 250, controlled remotely by a further remote
electronic system. The switch circuit 250 permits remote power control
frofY r@%6tHét‘femote electronic system 27 and may be used@§&5G2005/000317
example, with a multi-unit system. Thejjemote system 27 can switch the
switch circuit 250 to the on state by applying a ground potential (or a
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In this case, if the control signal is applied at the signal input contact 16,
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Q3 isdenwardhiagsrayhjle maintaining a ground potential reverse bias
the base-emitter junction of transistor Q3 and the switch circuit remains

turned off. As for signal input contact 24, maintaining a ground potential at
sigial imputiteomitict 24 kbep=thetswigsterirdwing aontentestate asptivate input

basgsntacts 16, 24 it is possible that the remote system 27 could be connected by
a single line to either the switch circuit 150 or the switch circuit 200. In the case
of the switch circuit 150, the remote system 27 would switch on the circuit 150
by supplying a sufficiently high voltage level to the signal input contact 16 and
switch off the circuit 150 by applying a ground potential to the signal input
contact 16. '

Where the remote system 27 is connected to signal input contact 24 in circuit
200, the remote system 27 would switch on the circuit 200 by applying a ground
potential to the signal input contact 24 and switch off the circuit 200 by applying
a sufficiently high voltage level to the signal input contact 24 to reverse bias the
first and second transistors Q1, Q2.

Although the switches 100, 150, 200, 250 are shown controlling the supply of-
power from a battery 11 to load R5 or electronic equipment 17, 26, the circuits

could also be used to control the supply of power from a rectified AC supply and



emitter junction of transistor Q2 is forward biased while maintaining a high
potential reverse bias the base-emitter junction of transistor Q2 and the

switch circuit remains turned off. As an alternative to the remote system
being connected to separate input contacts 16, 24 it is possible that the
remote system 27 could be connected by a single line to either the switch
circuit 150 or the switch circuit 200. In the case of the switch circuit 150,

the réiaeesgyateim 27 would switch on the circuit 150 by suppRfifig@005/000317
sufficiently high voltage level to the sigpal input contact 16 and switch off

the circuit 150 by applying a ground potential to the signal input contact

16. Where the femote svsiem, 2L fonseied o signa) inout coniact 24 1.
circui %O, thé remaote sys%% Would Switch o the circh%Oa by y power
applyRrepeugreiand potential to the signal input contact 24 and switch off

the circuit 200 by applying a sufficiently high voltage level to the signal

input contact,24 to reverse hias the. first and second transistars Q1, 02.
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ytbe

main supp ectronic equipment having a heavy power consumption.
Figure 7 shows an example of the switch circuit 100 being used to control

a recHfira"ECshowe tsuppiycirentattrersissimg LK apcantudl wawer supply from

rectiigr 28:40-8,1030 2%, eyl UIEBFHEUIA00 panliuhsdepipeedy & o

any of switch circuits 150, 200, 250. Figure ws the switch ci
beingq.'l%%?i% EBHﬁ“d‘IWe?’?supply from an AC mains supply to a heavy
load 30 through a transformer K2, a relay R, a diode D4 and a battery 32.

Figure 9 is a circuit diagram showing a fifth example of a switch circuit 400. The
switch circuit 400 is identical to the switch circuit 100 except that the bipolar
transistors Q1, Q2, Q3 are replaced by enhancement type MOSFETs M1, M2,
M3 respectively. The transistors M1, M2 are P channel enhancement type
MOSFETs and the transistor M3 is a N channel enhancement type MOSFET.
The principle of operation of the switch circuit 400 is identical to the switch
circuit 100. '

The embodiments described Ilend themselves to integrated circuit
implementation, with most of the components assembled together on an
integrated circuit. The remaining components of the switch circuit are
connected to the integrated circuit via connection means provided on the
integrated circuit. Furthermore, the integrated circuit may also be provided with
means for connecting to an electrical power source and/or a load. In one
embodiment, the integrated circuit is encapsulated in an electrically insulating
material and with the connection means on the integrated circuit electrically
coupled e.g. by wire bonds or flip chip connections to one end of the connection
leads located on the surface or extending outwards of the encapsulating
material. The co-nnectién leads provide electrical connection to the devices

located outside of the integrated circuit. In a preferred embodiment, the switch



Figure 9 is a circuit diagram showing a fifth example of a switch circuit

400. The switch circuit 400 is identical to the switch circuit 100 except that
the bipolar transistors Q1, Q2, 03 are replaced by enhancement type
MOSFETs M1, M2, M3 respectively. The transistors M1, M2 are P

channel enhancement type MOSFETs and the transistor M3 is a N

channel enhancement type MOSFET. The principle of operation of the
switt? eHEIR4B0 is identical to the switch circuit 100. The erREBEfEM90317
described lend themselves to integrategi.circuit implementation, with most
of the components assembled together on an integrated circuit. The
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, resistor R9 and electronic switching device 20 assembled on an
intagated circuit. The capacitor C2, momentary switch S1, electrical

radsliver tr1tmatexe s dredrind winvéaesrmbled Magrisedeipcavided
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locatiediveithinttesigndhepigasrngtimes afithe resUkBROISY R tronic switching
device and hence the switch circuit may be selectively switched on or off
remotely. Therefore, a user of the integrated circuit has the option of either
using a momentary switch or remote system in combination with the integrated
circuit.

Since the momentary switch returns to its normally open position when
released, it is conventionally implemented with a relay or microcontroller which
ensures continued power delivery to the load even after the switch is released.
In accordance with a third aspect of the present invention, a momentary switch
520 is packaged together with an integrated circuit 510 to produce a switching
structure 500 shown in Figure 10. Theintegrated circuit comprises some or all
of the components of a switch circuit (excluding the momentary switch) used for
controlling the supply of electrical power from an electrical power supply to a
load. The momentary switch 520 is electrically coupled to the integrated circuit
via connection means provided on the integrated circuit 510 thereby providing a
stand alone momentary switch which is able to latch onto an “on” state without

the assistance of a relay or microcontroller. Examples of switch circuits which



circuit is adjusted by varying the value of the externally located capacitor

C2. In addition to the above, the integrated circuit assembled may also be
provided with connection means which allow the switch circuit to be
switched on or off remotely via the electronic equipment being switched

17 or a remote system 27. In one embodiment, the connection means is
coupled to the electronic switching device at the signal input contacts 16

or 24xemtiabdfw4electronic switching device and hence the swatahscir@stoos7
may be selectively switched on or off remotely. Therefore, a user of the
integrated circuit has the option of either using a momentary switch or

remote system in combpination,with the integrated circuit. Since the
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electrical powar FOm ‘an electrical power supply to a load. The

momentary switch 520 is electrically coupled to the integrated circuit via
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a stand alone momentary switch whic latch onto an "on® state .
Withogle%eema&q'scigr{)cee 8'1¥rés\r/§i]§zy %Aléar‘n%r%cégﬁtsro#eﬁl@?é’m%qegngf g\ﬁvﬁhﬁ switch

circuigiroufioHilp O it6 PBStU 4iaiT/ SE2X0D50808078 saparagpiicatides are
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elimirmation of a microcontroller also advantageously reduces the "off' staté

powePe@isLinpser BInceTing IRCDEIMEING BfeHE Wilch chalarisibmgetdevice
presegdrtipraifion sashinal of Réel anplicatienof CHd SwAMN QedH dperiably the
requIrpeo»aver supply switch Q1 and electronic switching device 20 which are common
to both switch circuits are assembled on the integrated -circuit 510 of the
switching structure 500. The combination of the power supply switch Q1 and
electronic sWitching device 20 form an electronic latching switch which switches
between a conductive and non-conductive mode in response to an actuation of
the momentary switch. Meanwhile, the charge storage element, charge storage
device and at least a portion of the pulse generation device are preferably
located outside of the switching structure 500 with connection means being
provided to connect them to the integrated circuit. In one embodiment where
the switching structure 500 is based on the switch circuit of PCT/SG99/00084,
the pulse generation device is arranged with the resistor located on the
integrated circuit 510 and the capacitor located outside the switching structure.
In this way, the switching structure 500 in combination with the externally

coupled components form a switch circuit.

In a preferred embodiment, the integrated circuit 510 packaged with the

momentary switch 520 includes the first transistor Q1, resistor RO and electronic



live switch circuit for sensing a switch pulse generated by actuating the
momentary switch. The switch circuit described in figures 1 to 9 comprises
a charge storage element which performs the dual functions of turning on
and off the switch circuit while in the switch circuit of PCT/SG99/00084
separate modules are required. Specifically, for the switch circuit of
PCT/SG99/00084 a pulse generation device which comprises a capacitor
andB3MdPYhnected in parallel is used for turning on the SKETEHFEMERR317
while a charge storage device compr$ing a capacitor is used for turning

off the switch circuit. Preferably the power supply switch Q1 and

ele@m&@va@m@d%w%@Qs%é%%nﬁaeﬁngqmm@m%%&}&ﬁ 520,
are assembled gn the in k) Er(%?rated circuit 510 of the switching structure

5007 TRBAD bt afOreSI e AREFE SO Rt 939 BRelprdifcintegrated
switelFtdd deVite i2@dmiedagireléicrbidslatchingswitch whichrawitdfs with the
betwaer aseondurtive M@%@OEMV@ MQGe L TeSRANRGIdA Ahtween the

actuattlon Mea while, the charge storage

f the m ta
T ARG E OBl A HIE o S B S o B HESPRD insulating
gené‘?aﬁm GéQieacans Patderihilyntemratied oitsitié UF with Shdtohongentary switch

strusmrg@dimybgpen@@waum@@@a@@m%ﬁr@\emget%&gafé%cw@ﬁgw by a
the mtergr% circ tIn

Qne & mbodlrg) r‘}‘ ere.t swﬂ&@ structure

500 |sebased or'?ﬂw TR RSP % /g@gﬁlﬁb 120} 6F§e ead frame
genéi'aau@ﬁ\%W@és|§faw@hg@ammteat@§gm @@@Jédcemhenime!gsraeees are
circdit5$0iapR the capacitor located outside the switching structure. In

this way, the switching structure 500 in combination with the externally
coupled components form a switch circuit. In a preferred embodiment, the
integratelgwriadtay eoitrark aydeh it etierenasrdestebpdwirevescaniheluded in a
the Wit trangister & blicasisiordy8rand E?J?‘Bé‘@t@i? \6@@&@6@@3%§§40r even in
PCE %%29954009%1% 18 Sr\évéteCh'Qrg dev %E;S means f i
conne tlngt & momenta 95Wl?€h 520°4 cgpg%l?or efr?"é’%c?%?a‘t’mp ion of
powBe SYEIPRACEH a load R5 to the integrated
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circuit. The integrated circuit 510 is mounted on a lead frame 530 with the
leads of the lead frame 530 providing electrical connection between the

integrated circuit 510 and the external devices. An electrically insulating MCSLLP

housing 540 encapsulates the integrated circuit 510 with the momentary

switch 520 protruding out of the housiﬁa 540 so that it can be actuated
externally by a user. Although the switch structure 500 shown in Figure
dldimses a lead frame 530, other types of packaging substrate such as

surface mount substrates are also suitable. An integrated circuit and

switch structure as described above can be used in a wide range of
applicatiow stuchiasin foattesytopénaiethdedices!praverzttricanjpoeiionfrom an
witl-{ra n?icr%@rocessor tE reTuc ;p}% off-sttaﬁe power consum tion of the

eﬁ%@ 6%)%88 O SEST PP 1FCaIRS Y R SR SRR ontrolling the
supply phelectiophbowieitdohadngealeputcal pputeirsduccertd & loddatbewherein

witch circuit comprising: 5 a power supply, switch haying.input, optput and

GRS, FEiROURE Mok B bFtoe o SUppIy Bl o "er
scouptedital thiecelectpichlipowesl stutice grulitbe autpiyt texitchalsotthepled to the
Dower supply switch is coupled to the load; an electronic switching device
conhected to the control terminal of the 10 power supply switch and

havingrar lectivariicg Snpatiiagmisuestacysndicle ddopted toothtechdtvatingl of the

plg&ut of thel elect(gﬁlg S itchin dewci1 ‘and a che%l_rge storage element

e
ers Swi aving=an activating inpu
coupled 6 the Moméntary Swich: & charge-ap time controller for

contrallingothectraygewicineoptbe 1 thargebtatage ielewmheot, ivberdértronic
har storaggn%lement and the charge-up time controller are

Sg\:lgﬁo? i ‘series and across the load;

a charge storage element coupled to the momentary switch;

a charge-up time controller for controlling the charge-up time of the
charge storage element, wherein the charge storage element and the charge-up
time controller are disposed in series and across the load;
the arrangement being such that

(i) in a first mode, power is supplied to the load by closing the momentary
switch to connect the charge storage element to the electronic switching device
for longer than a triggering time of the electronic switching device, the triggering
time being determined by the charge-up time of the charge storage element,
and triggering of the electronic switching device maintaining the power supply
switch in an on state to supply power from the electrical power source to the
load; and |

(i) in a second mode, the supply of power to the load is stopped by
closing the momentary switch to connect the charge storage element to the
electronic switching device, the charge storage element providing a signal to
turn off the electronic switching device and the power supply switch to cut the

supply of power from the electrical power source to the load.

2. A switch circuit according to claim 1, wherein the electronic switching

device comprises a thyristor device.
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the arrangement being such that (i) in a first mode, power is supplied to
the load by closing the momentary switch to connect the charge storage
element to the electronic switching device 20 for longer than a triggering MCSLLP
time of the electronic switching device, the triggering time being
determined by the charge-up time of the charge storage element, and
triggering of the electronic switching déiice maintaining the power supply
switch in an on state to supply power from the electrical power source to
gthe log 'v@i‘&%zér@!)iL%éc%?&ﬁ%’%%@%‘?mtﬁeoﬁu&B%oé Qﬁ‘(&?ﬁﬁ? the é}%gelﬁsupply |
stopped by closing the momentary switch to connect the charge storage
swléehermontize e EtRORISISWItching device, the charge storage element
providing a signal to turn off the electronic switching device and the
power supply switch to cut the supply of power from the electrical power
4sourcé tewitehozit: B0aZCArdingdle értyiivae cdrtingoie etainglclwineseiherein the

SR ESUANCMIENIOIARUER SOMRIIPIRMY TSIl BRYE M HelTe st S
A switch circuit according to claim 1 or claim 2 wherein the power supply
switch comprises a transistor. 5 4. A switch circuit according to any one of

sthe pracedingiclaimsivagrIn| raegﬁgm&w&ha%%vwet@ formfdrein the

from at least one bipolar transistor. 5. A switch circuit according to any
esironistaamichioosdanierein fvre edetiponiat daahang dUSE isTtormed

from at least one MOSFET. 10 6. A switch circuit according to any one of

the preceding claims wherein the power supply switch is formed from at
Bleast fneviigbigirgahsiseordnontewifih ave it Hieprdieedio aniasne wherein the

psk%?%&ga'g WNETEIR fBfRARSHT A By sdteibisdPimpd fm at least
one MOSFET.

7. A switch circuit according to any one of claims 1 to 5 wherein the power

supply switch is formed from at least one MOSFET.

8. A switch circuit according to any one of the preceding claims, wherein
the power supply switch and the electronic switching device are assembled

together on an integrated circuit.

9. A switch circuit according to any one of the preceding claims, wherein

the charge storage element comprises a capacitor.

10. A switch circuit according to any preceding claim wherein the charge-up

time controller comprises a resistive element.

11. A switch circuit according to any preceding claim wherein the momentary
switch is connected between the charge storage element and the charge-up

time controller.
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8. A switch circuit according to any one of the preceding claims, wherein
the power supply switch and the electronic switching device are
assembled together on an integrated circuit. 20 9. A switch circuit
according to any one of the preceding claims, wherein the charge storage
element comprises a capacitor. 10. A syjtch circuit according to any
preceding claim wherein the charge-up 25 time controller comprises a

Tesistive elaBRMirdlit /A svdlel iresiascodipadmaargceding elmhe power
wherein the momentary switch is connected between the charge storage

HHeR¥nt Uit & BRYRIUCUB MRS R YIER SNMERRIGS -8R 15Ne\ cRehller are

SHEHHY IEOISHREH dRYRY feedipdddadmeuiyherein the power supply
switch, electronic switching device and charge-up time controller are
assembled together on an integrated circuit. 5 13. An integrated circuit for

rontrolingrite; sipplyied eleelficshprewegitae anpsieeiicrl Peve VEEeom an
to a lpad, the integrated circuit comprising: means for receiving a supply of

RN BRSSP 2Pl AR al o lis SLBIHEE & Bt UOIHEER8N means

arrangegkighedonest dharategsatsshcoevicistisedibload: feecan®lectrical power
connection means arranged to connect the integrated circuit to a charge

HHf&Ge element, wherein the second connection means is coupled to the

first conmiestioprineetisn arRRMer Stpptyesvitclihiaving theuhtediptéanticuit to a
control terminals, wherein 15 the input terminal of the power supply

lg@ftch is coupled to the means for receiving a supply of electrical power
and the sstertitesninaltithadevwesrranged to connect the integrated circuit to

a charge storage element, wherein the second connection means is coupled to
the first connection means;

a power supply switch having input, output and control terminals, wherein
the input terminal of the power supply switch is coupled to the means for
receiving a supply of electrical power and the output terminal of the power
supply switch is coupled to the first connection means; and

an electronic switching device connected to the control terminal of the
power supply switch and having an activating input arranged to connect the
integrated circuit to a momentary switch;

a charge-up time controller for controlling the charge-up time of the
charge storage element, wherein the charge-up time controller is connected
between the first and second connection means such that the charge-up time
controller and the charge storage element are disposed in series and across the
load;
the arrangement being such that

(i) in a first mode, power is able to be supplied to the load by closing the
momentary switch to connect to the electronic switching device for longer than a
triggering time of the electronic switching device, the triggering time being
determined by the charge-up time of the charge storage element and triggering
of the electronic switching device maintaining the power supply switch in an on

state to supply power from the said electrical power source to the load; and

MCSLLP
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supply switch is coupled to the first connection means; and an electronic
switching device connected to the control terminal of the power supply

switch and having an activating input arranged to connect the 20 MCSLLP

integrated circuit to a momentary switch; a charge-up time controller for
controlling the charge-up time of the @large storage element, wherein the
charge-up time controller is connected between the first and second
connegijoin nnegascut mibalththsheugeiypdimwentiolierahtheschiaigeed by
torage element ar$ disposed in series and across the 25 load; the

e ARG L E Ty SCHBERIORE SUAAIRS LBIAGE Fiement to the
steppbiad teiteHoag by dtasingdhenangaeriaaysvatemmtcgroeichitg thesignal to
electronic switching devigce for lopger than a triggering time of the,
tTBCRIDAE SIRER O OUENING (RIGER A o BT S IREM Ll By gt the
sigetipdives pbiharehalgetsteragsvale mentcana tiggerag of the

electronic switching device maintaining the power supply switch in an on

state to supply power from the said electrical power source to the load;

1and MGSIHiBgRR:(H) direuttesonstdtagaotiotasnppl; oftpeier tosthhingd-isp time

sto&g?d by closingcthe mO{B/ent?r switch to connect the charge storage
A éﬁfﬁﬂﬂ@”@% fidfid' SWitchifY aBVice, the charge storage element

providing a signal to turn off the electronic switching device and the
ower,supply switch to. out the 5 supply of . power from the glectrical
owerSBHRB 30k Gha b GGl er et e ARG RR LS il 74, and @
ridreegita thesolisvigecoptioage dontrtiler activptisgs iapasistiveretdmitet. ih@egrated
15. Aco binatioq[%of an int?}grated circuit gccording to claim 13 or 14 and
i

CgCMB E‘&?y"k% K CSOVHIII]% AF RHEPIE %ﬁﬁ&ﬁ"ﬁ ut in which the

integrated circuit and momentary switch are packaged integrally. 16. A

1%9mbiﬂact:i8rr}1 ha 'rglljn%(t:%g} }ngt%ir&\évl]p]ich? ?ninvtv gﬁtqﬁeci]rg eiéir%ted circuit is
mounted on a packaging substrate and the integrated circuit and momentary
switch are encapsulated in an electrically insulating material, the momentary
switch protruding out of the electrically insulating material so that it can be

actuated externally.

17. A switching structure for controlling the supply of electrical power from an
electrical power source to a load, the switching structure comprising:

an integrated circuit; and

a momentary switch, the integrated circuit and momentary switch being
packaged integrally and encapsulated in an electrically insulating material with
the momentary switch protruding out of the electrically insulating material so
that it can be actuated externally;
the integrated circuit comprising:

means for receiving a supply of electrical power from an electrical power
source;

a first connection means arranged to connect the integrated circuit to a

load;
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15 mounted on a packaging substrate and the integrated circuit and

momentary switch are encapsulated in an electrically insulating material, MCSLLP

the momentary switch protruding out of the electrically insulating material
so that it can be actuated externally. 20 17. A switching structure for
controlling the supply of electrical powejfrom an electrical power source
to a load, the switching structure comprising: an integrated circuit; and a

momeatssy switdurihedtitegnated siscuiryrd momeiaty svdtehdgined circuit to
ﬁﬁga%adtintearall and encapsulated in an electrically insulating material
it 2 FEHame éwitch protruding out of the electrically insulating

material shathat ifrcaliriee estiriker eidernaliyidhiginteerated gjecutt time of the
KR B T e U i
tibeviateg thted cirauidte ecdpadc MESELGh 23canecanthcorRNEROBARANSD time
R e e e R T R T o o
|statage element, wherein the charge-_up time controller is connected 5
R Kb Ly ek
vatosesi thiee |0aeltate etdoubrit ihtckikgswiteh bastnggirguitcaulpudnsled to the
control terminals, wherein ‘he in lét elrm'nal of the e|ectronic latchin in
GANER 1S GRS the R @b TELAaS a KU Ty o Gk el of he
ehevtemrinthtbringtpwititérisicalpfdhe oclestionic tatabutpswitehris;coupled
o thetirgt sfet ?c():rtwii%n Ig}%ﬁpnsé switch having a conductive mode and non-
conductive mode of operation, the electronic latching switch switching between
the conductive and non-conductive mode in response to an actuation of the
momentary switch which is coupled to the control terminal, wherein

(i) in the conductive mode, the electronic latching switch couples the
means for receiving a supply of electrical power to the first connection means,
thereby causing power to be supplied from the said electrical power source from
the said load; and

(if) in the non-conductive mode, the electronic latching switch isolates
the means for receiving a supply of electrical power from the first connection
means, thereby cutting off the supply of power from the said electrical power
source to the said load,

wherein the electronic latching switch is arranged to operate in
combination with the charge storage element , the arrangement being such that

(i) the electronic latching switch is switched from the non-conductive to
the conductive mode by closing the momentary switch to connect the control
terminal of the electronic latbhing switch to the charge storage element for
longer then a triggering time of the electronic latching switch, the triggering time

being determined by the charge-up time of the charge storage element; and
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the electronic latching switch having a conductive mode and non-
conductive mode of operation, the electronic latching switch switching

between the conductive and non-conductive mode in response to an MCSLLP

actuation of the 15 momentary switch which is coupled to the control
terminal, wherein (i) in the conductive mode, the electronic latching switch
couples the means for receiving a supply of electrical power to the first

connegiprinaeaiae SR R FRISOGRIVRY Eheraiirrisd frmethifisaifle to the

electrical power source from the said load; and 20 (ii) in the

NBHAMHRINR PR Rneoribgotie IaRamR) Sitcivdeiescanapddhs control
HOMTPRAIYING & SUBRBRS RIRFHICALRAWATE AR BRiER! sRiAgEloR HRARNS,

thereby cutting off the supply of power from the said electrical power
source to the said load, wherein the electronic latching switch is arranged

9. opesatgincR - rembiatien wiEnithe eharaestnage elemest hewer from an
arrangement being such that (i) the electronic latching switch is switched

SRR ROMLLRAIER01B PR dRauRUE M by ToR g Ee
momeNkswsWEGHII) SAMBR:AVECTRIR, telmHneLAttRe IR OMEnals, wherein

latching switch to the charge storage element for Ionaer then a triggerin

thdprine eeabridha aNnG SRIeR iy éting IR0 Bamglectrical power

sdetrranined ethrigharaawmimss oHbe e siposatemnedtcadbied to the
MCSLLP 24 (i) the electronic latching switch is switched from the
Ie@fductive to the non-conductive mode by closing the momentary switch

to confiedie-6antrahiteRmGalofitte elarienicdlatening swieb|tedthsinal of the

charge storage element. 5 18. A switch circuit for controlling the supply of

PQWETEHPRYNY HronR 3 NeIdRGIER BEH I RMLIIRRUD a load, the switch

CIrcUibCORPHSHIENA DA SRleaviishthavingilRiv ouiRut dRdeenieltronic
terminals, wherein the input terminal of the power supply switch is
sugiRIReH M ®I8&ical power source and the output terminal of the

POweh SHENYSYHFALIS sriedl EdthBed to the momentary switch;
the arrangement being such that

(i) in a first mode, power is supplied to the load by closing the momentary
switch to connect the charge storage element to the electronic switching device
for longer than a triggering time of the electronic switching device, the triggering
time being determined by the charge-up time of the charge storage element,
and triggering of the electronic switching device maintaining the power supply
switch in an on state to supply power from the electrical power source to the
load; and

(i) in a second mode, the supply of power to the load is stopped by
closing the momentary switch to connect the charge storage element to the
electronic switching device, the charge storage element providing a signal to
turn off the electronic switching device and the power supply switch to cut the
supply of power from the electrical power source to the load,

wherein the charge storage element is configured to charge up during the
triggering of the electronic switching device, remain charged when the power

supply switch is maintained in the on state, discharge during turn off of the



10 load; an electronic switching device connected to the control terminal
of the power supply switch and having an activating input; a momentary
switch coupled to the activating input of the electronic switching device;
and 15 a charge storage element coupled to the momentary switch; the MCSLLP
arrangement being such that (i) in a first mode, power is supplied to the
load by closing the momentary switch4d connect the charge storage
gmenide i eliegttavic switchtogdeaee diclongedtharea thggesigrtingply is
of the electrgnic switching device, the trigger; 0 time being determined
b} B e TG e Frsgl SErga BB and tggering of
the electronic switching device maintaining the power supply switch in an
on state to supply power from the electrical power source to the load; and
(ii) in a second mode, the supply of power to the load is stopped by 25
closing the momentary switch to connect the charge storage element to
the electronic switching device, the charge storage element providing a
signal to turn off the electronic switching device and the power supply
switch to cut the supply of power from the electrical power source to the
load, wherein the charge storage element is configured to charge up
during the 30 triggering of the electronic switching device, remain
charged when the power supply switch is maintained in the on state,
discharge during turn off of the MCSLLP 25 electronic switching device
and to remain discharged when the power supply is cut between the
electrical power source and the load.



