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(57 ABSTRACT

The invention related 1o an eleciric power source which is
intended to be connceted 1o an clectric charge by means of
a removable connected cable, The inventive source com-
prises: a controllable clectrical power conversion circuit
which is used to convert an clectrical ourput signal, at least
one characleristic ol said elecirical outpul signal being
conlrollable; a control circuil for the countrollable power
conversation circuil which is sued 1o conlrol said at leasi one
characteristic of the clectric output signal according to a
sclection code that is representative of the requirements of
the conneered charge; and a cable presence detection circuit
which can deliver a signal indicaling the absence ol lhe
comnecling cable in order 1o oblain, al the outpul of the
pOoWEer conversion circuit, a commaon pre-determined quics-
cent value for said at least one characteristic of the cutput
signal.
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SOURCE AND SYSTEM WHICH ARLE USED TO
PFOWER A REMOVABLE ELECTRIC CHARGE

[0001] The invention concerns an electric power supply
source which s intended 10 be connecled Lo an electric
charge by means ol 2 removable connecting cable.

[0002] More precisely, the invenlion concerns an electric
power supply source which 1s intended 1o be connecled 1o an
clectric charge by means of a remavable connecting, cable,
including;

[0003] a controllable cleetric power conversion cir-
cuit which is used to convert an ¢lectric input signal
inlo an electric oulpul signal, al leasl one characler-
istic ol said electric oulpul signal being conirollable;

[0004] 4 control circuil Tor the controllable power
conversion circuit which is vsed to control said at
least one characteristic of the clectric output signal
according 1o a sclection code that is representative of
the requirements ol the connected charge.

[00D5] The power supply sources koown are used [or
supllying electric appliances and in parficular household
clectric appliances. Electric appliances include tvpically a
connecting cable and an e¢lectric charae, the connceting
cable being intended for cannecting the clectric charge 1o the
power supply source. These power supply sources are, [or
example, housed foside a wall owtlel and are connected at
input to a main voltage source such as a 230 VAC mains
voltage source. At output, they deliver a converted voltage
intended lor powering the electric appliance. Thus, wilh
these power supply sources, 111s nol necessary any longer (o
use an exlernal vollage converler, i.e. silualed owside the
wall outlet.

[00D6]  The characleristics ol the converled oulpul voliage,
such as its amplitude, are adjustable in order to cnable the
connection of various cleetric appliances requiring different
supply vollages. 1o this end, the vollage source 1s capable of
receiving a seleclion code ol the oulpu vollage 1o be
delivered. This selection code is recorded in information
storage means contained in the removable connecting cable
of the cleetric appliance. Thus, when an appliance is dis-
connected and a new appliance is connecled 10 ihe power
supply source, ihe power supply source reads ihe selection
code from the connecting cable vsed and adapts automati-
cally the output voltage to that required by the new clectric
appliance.

[0007] However, with the power supply sources known,
when an older appliance receiving a hitst vollage is replaced
wilh a4 new appliance requiring a second vollage, smaller
than the first, the new appliance is exposed for a short period
of time to a surge voltage. Indecd, when the older appliance
is disconnceted, the output voltage of the power supply
source remains unchanged. Consequently, when lhe new
appliance is connecled insiead of ihe older one, il receives
a voltage greater than the sccond voltage required, during
the time neeessary to read the new sclection code and
cstablish the corresponding second voltage. This temporary
surge vollage may damage (he new appliance.

[00D8] The purpose ol the invention is lo remedy that
sharlcoming by providing a power supply source enabling (o
avoid unacceplable power supply condilions [or removable
cleetric appliances connected to a controllable power supply
SOULEE,
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[0009] It is thereot an object of this invention to provide
an electrie power supply source as delimed above, charac-
lerised v that 1l includes a cable presence delection circuil,
capable of delivering a signal of absence of the connecting
cable to the control circuit, and in that the control circuit is
capable, 1 response 1o the signal ol absence ol the connect -
ing cable, ol controlling the power conversion circuil in
order lo oblain, al ihe oulpul thereol, a same pre-determined
quicscent value for said at least onc characteristic of the
output electric signal.

[0010] The clectric power supply source described above
cnables 1o avoid power supply conditions which arc unac-
ceplable [or the electric charge. Indeed, the pre-determined
guiescent value is selecled 10 correspond Lo one value of the
characteristic of the cutput clectric signal which is acecpt-
able for all the clectric charges liable 1o be connected 10 the
power supply source. Thus, thanks to the cable prescoce
detection circuil wherewilh il is equipped, the power supply
source delivers al oulpul an eleciric signal whereol lhe
characteristics arc cqual to the quicscent value assoon as the
connecting cable of the ¢lectric charge is disconneeted.
Consequently, when a new charge is connecled, the eleclric
signal delivered al output has a value which is acce plable Tor
the new eleciric charge, even belore the characieristics ol the
output ¢lectric signal could be adapted to the requirements
of the new clectric charge. There is therefore no risk any
longer ol damaging an electric charge al the time ol con-
neclion.

[0011] According 10 other characleristics ol an eleciric
power supply source of the invention:

[0012] ihe cable presence delection circuil is capable
ol delivering a signal ol presence ol ihe connecling
cable o the control circuil, said presence signal ol
the connecting cable being related to the selection
code representative of the requirements of the clee-
iric charge connecied, and ihe contral circuil is
capable, in response 1o lhe signal of presence of the
conneccting cable, of controlling the power conver-
sion circuit in order to obtain, at the output thercot,
one value of said at least one characteristic of the
oulput eleciric signal corresponding 1o the require-
ments ol the eleciric charge connecled;

[0013]

[0014] at least a first terminal for conneetion to the
connecling cable o frausmil (o the electric charge
the oulput electric signal delivered by the eleclric
power conversion cireuir,

[OD15]  al least a second lerminal for connection 1o
the connecting cable intended lor co-operating
with a corresponding terminal of the connecting
cable in order to indicate the absence or the
presence ol the connecling cable, sald al leasi
second connecting terminal being connecled (o the
detection eireuit;

[0016] il comprises al leasl a third terminal [or con-
neclion 1o the counecting cable 1o receive [rom ihe
latter the selection code, said at least third terminal
being connected to the detection circuit,

[0017] the cable presence detection circuit includes
an ¢lectric switch that may be toggled between a

il includes:
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quicscent statc and an active statc wherein it indi-
cales lhe presence ol ihe connecling cable, this
loggling laking place under the control ol the con-
neeting cable,

[OD18] the eleciric swilch 18 4 mechanical eleciricily
switch which may be toggled between a quicscent
position and an active position wherein it indicates
the presence of the connecting cable, this displace-
menl laking place under the action of the mechanical
lorces exerled 1o couple said at least second terminal
to the corresponding terminal of the connecting
cable,

[OD19] the conlrollable power conversion circuil is
capable of delivering an output clectric signal
whereot said at Icast one controllable characteristic
is controllable within a value range comprised a
mimtmum value and a maximum value, and the
quicscent value is equal to the minimum valoe,

[0020] one characleristic ol the controllable output
electric signal 1s the amplitude of the vollage deliv-
cred by the power supply source, and

[0021] one characleristic ol the controllable output
clectric signal is the Intensity of the current delivered
by the power supply source.

[0022] I 1is another object of the invention o provide an
clectric power supply system for an clectric charge, charac-
terised in that it includes:

[0023]  an eleciric power supply source according lo
the nvention, and

[0024] 4 removable cable comnecling the electric
charge to the power supply source, sald cable being
adapted for co-operating with the cable prescoce
detection circoit of the power supply source.

[W025] According to other characteristics of an cleetric
power supply source of the invention:

[0026] the connccting cable inchades a removable
deviee for adapting the cable to the power supply
souree,

[0027] the control eircuit of the power supply source
is capable of repulating said at least onc character-
istic of e oulpul eleciric signal, and a regulation
loop ol said at leasl one characlerisiic ol the oulput
signal 1s connected 1o the oulpul of the controllable
clectric conversion circuit of the power supply
source and to an input of the control cireult, a portion
ol the regulation loop being housed in the conuecting
cable when the latier is comnecled 1o ihe power
supply source,

[0D28] the control circuil ol the power supply source
is capable ol regulating said al leasi one characler-
istic of the output ¢lectric signal, and a regulation
loop of said at least onc characteristic of the output
signal 1s connecled 1o the oulpul of the controllable
eleciric conversion circuit ol the power supply
source and lo an inpul ol the control circuil, the
reaulation loop belng housed solely inside the power
supply source,
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[002¢] the repulation loop compriscs at least one
resistor, the value of said al least one resisior lorming
a selection code,

[0030]  atleast one resistor is housed in the removable
comnecling cable, and

[0031] the power supply source compriscs several
resistors capable ol being conuected Lo he regulalion
loop under the conirol ol the conuecting cable, ihe
value of cach of said resistors forming, individually
or in combination with the other resistors, a sclection
code.

[0032] The lovention will be understoad better when read-
ing the following deseription, given solely for cxemplifica-
lion purposes and with reference lo the appended drawings
whereon:

[0033] FIG. 1 is a schematic illustration ol an electronic
archileclure ol a power supply source according 1o lhe
invention;

[0034] FIG. 2 is an electronic diagram of a [irst embodi-
ment of a cable presence detection circuit wherewith is
cquipped a power supply souree according to the [nvention;

[0035] FV1GS. 3A and 3B are clectronic diagrams of two
variations of the cable presence detection circuit of FIG, 2;

[0036] VI1GS. 4A, 4B, 4C and 4D arc respectively dia-
prammatical views of four embodiments of a connceting
cuble inlended lor counection 10 a power supply source
according lo the invention; and

[0037] FIG. 5 s an electronic diagram ol a variation of a
power supply source according lo the invention.

[0038] FIG. 1 represents a power supply source 2 capable
of being housed inside a wall outlel. The souwrce 2 is iled
with a controllable voltage converter 4 and with a control
cireuit 6.

[003%] The voltage converter 4 is connected to an alternate
power supply source {not represented) by means of two
input terminals 10 and 12, This alternate voltage source
delivers al the input ol the converter an allernate voliage Uac
ranging beiween 80 and 250 VUA. The power oulpul ol the
converter 4 is connected 1o two connecting terminals 14 and
14

[0040] This voltage converter 4 is capable of converting
the alternate voltage Uac into direet voltage noted Ude. It is
adapted so that the direct vollage Ude 1s equal 1o a fixed
value, his fixed value being adjustable under (he control ol
the control eircvit &, between a minimum value Umin and a
maximum valve Umax. For cxemplification purposes, the
values Umin and Umax are respectively equal to 1 Vde and
42 Vde. Thus, a controllable charactenstic of the vollage
converler 4 is here the voliage value Ude delivered at outpul.
The connccting terminal 16 is at the referenee potential,
whereas the conneeting terminal 14 is at the potential Ude.

[0041] The converter 4 is for example made out of an
indircet converter, also known more frequently as ‘Hyback’
converler. As these converlers are well known, their siruc-
lure will nol be described here more in detail. lior more
information, the reader may for example reler 1o the [ol-
lowing document: 'Alimentation & découpage (Chopper
power supply)’, Michel Girard, Edi-Scicnees, 1993,
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[W042] The control circuir 6 includes a voltage regulator
20 and vollage limiling cireuil 22.

[0043] The regulator 200 is capable of controlling the
vollage couverter 4 relative Lo a conslanl relerence vollage
noted Urel 1o oblain al the output of the converler 4 a stable
voltage Ude, comesponding Lo the relerence voltage Urel. To
that effect, the regulator 20 includes a control output 26
connected to the voltage converter 4 and a regulation loop
inpul 28, The input 28 is intended lor recelving a signal
proportional 1o the volliage Ude.

[0044] The regulator 200 also comprises a comparator 38
and a circuil 42 lor generating the control signal. An input
ol the comparaior 38 is connecled Lo the inpui 28 ol the
repulator 200 and an output of the comparator 38 is conneeted
to an input of the circoit 42. The comparator 38 is intended
lor establishing and transmilling, al its oulpul, a vollage
correction signal proportional o the voltage dillerence exist-
ing belween lhe signal present ou ils input 28 and the
reference voltage Uref.

[0045] Avn example ol embodiment of the comparator 38
will be deseribed in conjunction with I, 2.

[0046] The control signal generaiion circuil 42 comprises
an ouipul connecled o the coutrol signal oulpul 26 and an
input conneeted to the output of the comparator 38 to receive
therefrom the voltage correction signal. This circuit 42 Is
capable of converling the comreclion signal received inlo a
corresponding control signal of the couverler 4, whereas the
purpose ol the control signal is 1o negale ihe devialions
measured by the comparator 38 berween the signal propor-
tional to the voltage Ude and the reference volrage Urefl The
cireuil 42 18 convenlional and will nol be described in detail
here.

[0047] The wvollage lmiling circuit 22 s counecled
belween Ihe connecling lerminal 14 and the earth ol the
power supply source 2. 11 is capable ol preventing lhe
voltage Ude from exceeding the 42 Vde threshold. Tt is for
example compased of Zener diades.

[0048] Finally, the power supply source 2 also includes a
cable presence detection circuit 46 of the connecting cable,
This circuit 46 compriscs a first input conneeted to the
connecling lerminal 47 [or receiving a selection code and a
second inpul connecled 10 a conuecting terminal 48 indical-
ing the presence of the cable. The circuit 46 also comprises
an output connceted to the input 28 of the regulator 200 The
circuil 46 is capable ol delivering an absence signal of the
conuecling cable 1o the control circuil 6 so thal the laiter, in
response, acluates lhe converler 4 1o establish a quiescent
voltage, noted U, It is also capable of delivering a prescoce
sipnal of the connecting cable to the conteol cireuit 6 so that
the laller, in response, actuales the converter 4 1o establish an
outpul vollage Ude correspounding lo the selection code
received via the connecting lerminal 47. An example of
embodiment of a detection circuit 46 s described in con-
Junction with F1¢. 2.

[049] The connceting terminals 14, 16, 47 anc 48 are, for
instance, sockets of a wall outlet wherein the power supply
source 2 1% housed.

[(W050] On F1G. 2, the clements already deseribed in
conjunction with )16, 1 have the same refercnce signs.
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[0051] On that fipure, a line 70 symboliscs the interface
belween the power supply source 2 housed in the wall sockel
and a removable cable 72 [or conuection lo an eleclric
charge 74.

[0052] ‘The connecting cable 72 comprises here iwo power
connecting terminals 80, 82 intended respectively for con-
nection to the terminals 16 and 14 of the power supply
source 2. These terminals 80, 82 are connected respectively
lo an electric conductor 84 and Lo an electric conductor 86
housed in the cable 72. The electric conduciors 84 and 86 are
intended for carryving the power clectric signal of the power
supply source 2 up to the cleetric charee 74

[0053] The connceting cable 72 also includes a connecting
terminal 90 intended ro indicate the presence of the con-
necling cable and a resistor 92 lor seleciing the oulpul
vollage.

[0054] The terminal 90 is comnecled nside the cable, 72,
directly 1o the electric conductor 86. This lerminal 90 is
adapted for connection to the cable presence indication
terminal 48 of the power supply source 2.

[0055] The resistor 92 defining a selection code is con-
neeted; between the cleetrie conductor 86 and a connceting
lerminal 96 ol the cable 72, adapied for conneclion Lo the
lerminal 47 ol the power supply source 2. The resisiance 92
has a value, noted RhU, indicating the vollage required by
the clectric charge 74, The value RhU is determined 1o
define an ovtput voltage Ude greater than or equal 1o Umin
and smaller than or equal to Umax.

[0036] The connecting terminals 80, 82, %0 and 96 arc for
inslance the plugs ol an oullel.

[0057] The comparator 38 includes a lincar amplifice 100
whereol the oulpul is connecled 1o the circuil 42 of the
tegulator 20 i order 10 transmil therelo the vollage correc-
tion signal. The non-inverting input of the amplificr 100 is
connected 1o a voltage referenee 102 delivering the constant
and stable volltage Urel. The inverling iuput of the amplifier
100 is connected 10 the earth via a resisior 104 whereol ihe
vilue is noted RI and (o a first terminal of a resisior 106
whereof the value is noted Rp. The second terminal of the
resistor 106 is connceted to the input 28 of the regulation
loop. A counier-reaction resistor 108 is connected belween
the inverting npul and the outpul of the amplilier 1T00.

[0058] ‘The detection circuil 46 includes a PNP transistor
110 whereol the colleclor 1s conuected 1o ihe inpul 28 of the
regulator 20 by means of a resistor 112 whereot the value is
noted Rmin. The value Rmin defines the quicscent woltage,
nated Uo, this voltage Uo being the volrage value Ude when
the connecting cable is not comnecied 72 1s nol connecled 1o
the power supply source 2. 'The value Rmi 1s here selecled
sa that Uo is equal to Umin, The transmitter of the transistor
110 is conneeted to the conneeting terminal 14, The base of
this transistor is connecled on the one hand 1o the earth via
a resisior 114 and on the other hand lo the presence indica-
tion lerminal 48 of the convecting cable. The input con-
neeted to the connecting terminal 47 s connected dircetly to
the input 28 of the regolator 20,

[0059] The operation of the power supply source 2 will
now be described using FIGS. 1 and 2.

[0060] When the connecting cable 72 is not connected to
the power supply source 2, the regulation loop connected 1o
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the input 28 of the regulator 20 is cstablished by means of
the resisior 112, 'The transisior TI0 ol the deteciion circuit 46
lels the current ihrough and the resistor 112 1s thereflore
connected to the connceting terminal 14, Under those con-
ditions, after a short transitory period when the connecting
cable 72 has juslt been disconnecied, the vollages at lhe
inveriing aud nou-inverting inpuls ol the amplifier 100 are
equal. [ndeed, any dilference belween bolh lhese inpuis
translated by a non-zero voltage correction signal which is
transmitted to the cireuit 42 generating the control signal. In
response 10 this non-zero correction signal, the eireuil 42
acls upon the converter 4 either lo increase, or Lo decrease
the output voltage Ude in order to negate the deviation
between the voltage available at the inverting input and the
voltage available on the non-inverting, input of the amplifier
100. Thus, when the connecting cable 72 is nol connecled,
the oulpul voliage Udce is caleulated using the lollowing
cquation:

fp+ Ki+ Kinir

Clde = Liref = T

= Lo = Limin

[0061] The value Rmin of the resistor 112 1s here selecled
s0 thal the quiescent vollage Uo is equal Lo the minimum
voltage Umin which can be delivered at the output of the
converter 4. The output voltage Ude is thercfore equal to
Umin when no connccting cable is connccted to the power
supply source 2.

[0062] When the connecting cable 72 is conneeted to the
power supply source 2, the base ol the transistor 110 1s then
connecled via the lerminals 48 and 90 to the oulpul voltage
Ude. The transmitter and the base of the transistor 110 being
short-circuited, the larter does not let current through any
longer.

[0063] The regulation loop of the regulator 20 is therefore
not established via the resistor 112 any longer, but via the
resistor 92 conlained in the connecting cable 72. Indeed, this
resisior 92 is connected 1o the inpul 28 ol the regulator 20
via the connccting terminals 96 and 47.

[0064] Under ihese coudilions, alier a shorl itransitory
period, the voltages at the [nverting and non-Inverting inputs
of the amplificr 100 are ecqual. The cutput voltage Ude is
calevlated according to the following formula:

iRy + Ri4+ Relh

Lidle = Livef ®
! 4 R

[065] The value RhU ol the resistor 92 being selected (o
define a voltape greater than or equal to the voltage Umin,
the voltage Ude is therefore greater than or cqual to the
guiescenl vollage Ua delivered by the power supply source
2 when no comecting cable is connected. Thus, during the
transitory phase during which the voltage delivered by the
power supply source 2 is not equal yet to that required by the
cleetric charge 74, the voltage Ude varies gradvally from its
guiescenl value Uo lowards ihe value corresponding o RhU.
The eleciric charge which bas jusl been connected is there-
fore not exposed to any unacceptable voltage during this
transitory phasc,
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[0066] VG, 3A represents another embodiment of a
detection circuil 1200 capable ol co-operating with a con-
necling cable 122.

[0067] On this FIG. 3A, the elements already described in
conjunciion wilth previous FIGS. 1 and 2 show the same
reterence signs, The detection circvit 1200 includes a
mechanical electricity switch 130 connected via the resistor
112 to the input 28 of the regulator 20. This mechanical
swilch 130 1s moveable belween a quiescent posilion and an
active position under the control ol the cable 122, In the
quicscent position corresponding 1o the case when the cable
122 is not connccted to the power supply source 2, the
switch 130 conncets the connecting terminal 14 to the input
28 ol the regulator 20 via the resislor 112 In ils aclive
position corresponding 1o the case when the cable 122 is
conneeted 1o the power supply source 2, the switch 130
connects a connecting terminal 132 to the input 28 of the
regulator 20 via the resistor T12. The terminal 1s for example
a melal push-bution capable simultaneously o ensure elec-
iric continuily with a corresponding connecting lerminal ol
the cable 122 and of moving the switch 130 to and through
between its active and [nactive positions, The connceting,
cable 122 15 similar 1o lhe connecting cable 72 with he
exceplion thal the connecting terminals 90 and 96 (FIG. 2)
have been replaced with a single connceting terminal 134,
The connccting terminal 134 is connceted to the clectric
canductor 86 via the resistor 92, The terminal 134 is adapted
[or co-operating with the lerminal 132 of the delection
circuit 120 110 order simultaneously 1o bring the switch 130
into active position and to cstablish the clectric continuity
between the terminal 134 and the terminal 132, Thus, in this
variation, the terminal 132 combines inlo a single terminal
the [unctions of the ierminals 47 and 48 ol FIG. 2.

[0068] The variation described in conjunction with FIG,
3A operates similarly to whal has jusl been described,
Howewver, in (his varialion, the value of the outpul vollage
Ude, when a conneeting, cable is connected, is calculated
according to the following formula:

iRy + Ri+ Ko + RALA

i = Liref =
sref Ri

[0069] FIG. 3B represents a different embodiment ol the
delection circuil 46.

[0070] [n ihis embodiment, the transistor 110 and ihe
tesistor 114 of the delection circuil 46 have been dispensed
with. The connecting terminals 47 and 48 connceted at the
input of the deteetion circuit 46 have been replaced with a
single connecting terminal 134, The resistor 112 is con-
necled direcily 1o the conuecting terminal 134 and a resistor
136 is interposed between the connecting lerminal 134 and
the cutput of the detection circuit 46. Finally, the resistor 106
of the comparator 38 has been dispensed with and the
inverting lerminal ol the amplifler 100 is connected directly
lo the inpul 28 ol the regulalor 20.

[0071] Similarly (o what has been deseribed in conjunc-
tion with FIG. 3A, the connecting cable 72 (FIG. 2) is
adapled [or co-operaling with the connecling lerminal 134.
Thus, the connceting terminal 20 (FILG. 2) of the connceting
cable 72 has been dispensed with and the resistor 92 of the
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connecting cable 72 is connected direetly to the conductor
84 and not Lo the conductor 86 any longer.

[W72] The operation of this embodimenr is derived from
that described in conjunction with FIG. 2. Towever, the
value of the oulpul voltage Ude, when a connecting cable is
connected, is caleulated aceording to the following formula:
L::fc=Re.f.' [Ref o Ri+RAL R +RI(ROT+RA JRIRRL +
)
[0073] Ir will be noted that, in the embodiment of F1G.
3B, the delection cireuil 46 does nol include any electric
swilch and that the tesistor 136 is a resisior intended lor
prevenling surge vollages when the resistor 92 is short
circuited, Lo when RbU is cqual to zero.

[0074] FIGS. 4A, 4B, 40 and 4D represenl [our possi-
bilitics for housing the voltage sclection resistor 92 close to
the cleetric appliance. FIG., 4A represents a ficst possibility
wherein Lhe vollage seleclion resislor is inlegral with and set
permanently inside a removable cord 140 to form together
the connecting cable, intended to be connccted to the power
supply source 2.

[0075] FIG. 4B represents a second possibilily wherein
the voltage sclection resistor 92 is placed In a removable
cncoding device 142, This device 142 is adapted to be
connecled removably on one side 1o the power supply source
2 and on the other side [or receiving a cord 144 enabling
connection to the clectric charge 74, The connecting cord
144 is for cxample a conventional cable. The cord 144 and
the encoding deviee form the connecting cable.

[0076] FIG. 4C represents a third possibility wherein the
sclection resistor Y2 [s contained in the cleetric charpe 74,
the eleciric charge 74 being connecled 1o the power supply
source 2 by a cord 150. 'This cord 150 includes lor example
two additional cleetric conductors intended to be conneeted
between the resistor 92 contained in the ¢lectric charge 74
and the connceting terminals 47, 48 of the power supply
source 2. 'Lhe resistor 92 integraled in ihe eleciric charge 74
and the cord 150 form together a third embodiment ol the
connecting cable.

[0077] FIG. 4D represenls a lourth embodiment ol a
connecting cable. In this embodiment, the conneeting cable
is reduced to a removable encoding device 132, This device
152 is adapted to be connceted via one end to the cleetric
charge 74 and via ils other end (o an glectric exlension cord
154, The device 152 1s similar 10 the device 142 ol FIG. 4B
and Includes the selection resistor 92, The clectric ¢xtension
cord 154 is, for instance, attached in a non removable way
by ils end opposile lhe device 152, 1o the power supply
source 2. "The electric extension cord 154 enables 1o move
the conneciing lerminals of the power supply source 2 away
from its ¢leetric components.

[0078] linally, FIG. 5 represents a last embodiment
wherein volrage sclection resistors are housed inside the
power supply source.

[0079] On that FIG. 3, the power supply source is similar
to that deseribed in conjunction with FIGS. 1 and 2.
[lowever, the connecting terminal 47 ol FIG. 1 has been
replaced with three distinel counecting terminals 160, 162
and 164, each connecied o the inpul 28 ol the regulator 20
via respective resistor switching cireuits 166, 168 and 179
contained in the detection circuit 44,
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[0080] The resistor switching circuir 166 includes a PNDP
transisior 172 whereo! the collecior s connecied (o the inpul
28 of the regulator 20 via a vollage seleclion resisior 174,
The value of the resistor 174 has been seleeted 1o correspond
to a first predetermined value of the output voltage of the
converier 4. The lransmitier and the base ol this transistor
172 are respectively connected 10 the lerminal 14 and 10 the
lerminal 160,

[O081] ‘The resislor switching circuils 168 and 170 are
similar lo the cireuil 166, excepl thal their respective vollage
sclection resistors correspond to second and thied different
values of the output voltage Ude.

[0082] The connccting cable 10 is similar to the conneet-
ing cable 72, cxcept that the valuc of the resistor 92 docs not
[orm a selection code of an output voliage Ude any longer.
In this embodiment, il s the posilion ol ihe counecling
terminal 26 which Indicates to the power supply source
which voltage should be delivered for the eleetric charge 74.
In the example represcented, this connecting terminal 96 is
adapled Lo be solely connecled (o the connecling lerminal
160.

[0083] The operation of the embodiment of FIG. 5 is also
derived rom that ol FIG. 2. lndeed, the operation ol the
circuit of K1, 5 differs essentially from that of FIGS. 1 and
2 in the way the sclection resistor is actuated.

[0084] Thus, when the connecting cable 180 is connccted
to the power supply source 2, only the transmitter-base
Junction of the transisior 172 1s polarised and said transistor
lets current through. The regulation loop is therelore eslab-
lished wia the resistor 174, which then fixes the output
voltage Ude to a value corresponding to the value of this
resistor 174 In this ecmbodiment, the voltage regulation loop
Ude is therelore housed entirely in the power supply source

2.

[0085] Preflerably, the quiescent value selecled corre-
sponds 1o the minimum vollage Umin which can be deliv-
cred by the power supply source 2. Indeed, under those
conditions, when no connccting cable is connccted to the
power supply source 2, said source delivers aulomatically
the vollage Umin. ‘This operaling mode corresponds there-
[ore 10 a standby state of the power supply source wherein
the coerpy consumption is minimal.

[0086] As a wvariation, the dillerent resisiors, used in
detection elreuits of in the comparator, may be replaced with
Zener diodes. In another variation, instead of varving the
vilue ol the resisior placed between the inverling lerminal ol
the amplifier 100 and the terminal 14 ol the power supply
source 2, it is the value of the resistor 104 which is modified.

[0087] As a variation, the regulalor is capable ol control-
ling ar the same time the cutput voltage Ude and the output
intensity Ide of the converter 4. To do so, it includes a first
input similar to the input 28 and a sccond repgulation input of
the current [de. In this variation, the connecting cable or the
device 142 includes a litst resistor and a second resistor. The
first resistor s voltage sclection resistor similar to the
resistar 92, The sceond resistance is a current intensity
selection resislor and may be connecled 1o the second
regulation inpul. The value ol the second resisior corre-
sponds 1o the inlensily of the currenl required by the eleclric
charge 74. Similarly to what has been described for the
output voltage Ude, the prescnce detection circuir of the
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connecting cable is adapred 1o provide to the seeond input of
the regulaior, a signal corresponding o a quiescent current
when the connectling cable is not connecled. In response (o
this signal corresponding to the quicscent current, the regu-
lator acts upon the converter 4 in order to deliver at output
the guiescent currenl. Conversely, when (he connecling
cable is connecied 1o the power supply source, the regulalor
acls upon the converler 4 in order lo deliver al oulpul a
current corresponding to the value of the sccond resistor.
Advantageously, to save cnergy, the quicscent current cor-
responds (o the minimum value of the current which can be
delivered by ithe converter 4. Wiihin the [ramework ol the
applications of this variation for recharping batteries such as
mobie phone batterics, this variation is adapted so that, as
long as the voltage of the bartery to be recharged is smaller
than the vollage sei by the (irsl resistor, the power supply
source behaves solely like a curreni source whereol the
intensity is sct by the sccond resistor. When the barrery
voltage is cqual to the voltage sct by the first resistor, the
power supply source behaves then exelusively like a voltage
source whereol the value is sel by ihe first resistor. Lior an
embodiment example of this variation of the regulaior, the
reader may reter to the application notes of the inrcgrated
cireuit *TSM101® of ST Microclectronies™ (Worldwide
[eadquarters, 165, rue Bdoward Branly, 3.P. 112—Tlechno-
parc du Pays de Gex, France—01637 Sainl-Geny-Pouilly,
l'rance).

[0088] v another variation, ihe regulator 4 1s exclusively
capable of controlling the output intensity Ide of the con-
verter 4. The power supply source 2 is then a current souree.
In this variation, the resistor 92 docs not, therefore, set the
vollage Ude lo be delivered al output, bul the nlensity of the
current [de 1o be delivered al ouipul. This varialion (inds, in
particular, applications for recharging batterics such as
mobie phone bartterics.

[0089] In another altcrnative, the voltage converter s
connected, not to an alternate power supply source, but to a
direct power supply source.

[W020] In a simplificd variation, the resistor 106 of the
comparalor 38 has been dispensed with, Similarly, in a
simplified variation of the embodiment described at FIG.
3B, the resistor 136 has been dispensed with.

[0091] As a vanialion, the cable 180 ol FIG. 5 includes
several connceting terminals similar to the connecting ter-
minal 96 in order to control simultancously scveral resistor
switching circuits of the detection circuit 46 In this variation,
the selection code 1s lormed by the combinaiion ol several
resislors.

[0092]  Alihough the detection circuil 46 described in the
previous embodiments has solely been realised using ana-
logue electric components, as a variation, the detection
circuit 46 has been realised vsing digital clectronic compo-
nents, such as an analogue/digital converler or a digilal
polentiometer.

[0093] linally, the power supply source 2 may also be
housed in a muliiple power oullel or a modular power oullel.

1. An eleciric power supply source which is inlended 1o be
connected to an clectric charge by means of a removable
connccting cable including:
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a contrallable clectric power conversion circuit which is
used Lo converl an eleciric inpul signal inlo an eleclric
oulpui signal, at least one characteristic ol said eleciric
output signal being controllable;

a control eireuit for the controllable power conversion
circuit which s used 1o control said ar least onc
characteristic of the cleetric outpur signal according to
a sclection code that is representative of the require-
ments of the connecled charge,

characterized in that it includes a cable presenee detection
circull capable of delivering a signal ol absence ol Lhe
connecting cable Lo the control circuil, and in thal the
conlrol circuil is capable, in respouse (o the signal ol
presence of the connecting cable, of controlling the
power conversion cireuil in order to obtain, at the
ouipui thereol, a same pre-delermined guiescent value
for said at least one characleristic of the oulpul electric
signal.

2. The present power supply souree according to claim 1,
characterized in that the cable prescnce derection circult is
capable of delivering a signal ol presence ol the counecling
cuble 1o the conlrol circuil, said presence signal ol Lhe
comnecling cable being related o the seleclion code repre-
seotative of the requirements of the cleetric charpe con-
neeted, and Lo that the control circult is capable, in response
lo the signal of presence ol ihe conuecting cable, ol con-
irolling ihe power conversion circuil in order 1o oblain, al the
output thercof, one value of said at least one characteristic
of the cutput clectric signal corresponding to the require-
ments of the ¢leetric charpe connected.

3. The electric power supply sources according o claim 1,
characlerivzed in that il includes:

at least a first terminal for conneetion to the connceting,
cable 1o transmil 1o the eleciric charges the oulpul
electric signal delivered by the electric power conver-
sion clreuit,

al least a second lerminal for conuection to Lhe counecling
cable intended lor co-operating with a corresponding
terminal of the connecting cable in order to indicate the
abscnee or the presence of the conneeting cable, said at
least second connecting lerminal being connecled lo Lhe
delection circuil.

4. The eleciric power supply source according to claim 3,
characterized in that it comprises at least a third terminal for
connection to the conneeting cable to reccive from the latier
the selection code, said al least third terminal being cou-
nected 0 the detection circuil.

5. The electric power supply sources according to claim 1,
characlerized in thal the cable presence detleclion circuil
includes an electric switch that may be togaled between a
quicscent state and an active state wherein it indicarcs the
presence ol the conuecting cable (122), this loggling laking
place under the control of the connecting cable.

6. 'The eleciric power supply source according o claim 5,
characterized In that the clectric switch is a mechanical
clectricity switch which may be toggled between a quicseent
position and an aclive posilion wherein il indicates Lhe
presence of the connecling cable, this displacement taking
place under the action of the mechanical lorces exerled 1o
couple said at least second terminal to the corresponding
terminal of the connecting cable.
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7. The electric power supply sourees accarding to claim 1,
characterived 1n thal the controllable power conversion
circuil is capable of delivering an oulpul electric signal
whereof said at least one controllable characteristic is con-
trollable within a value range comprised of a minimum
value and a maximum value, and in thal the quiescent value
is equal to the minimum value.

8. The eleciric power supply sources according Lo any of
the previous claim 1, characterized in that one said charac-
teristic of the controllable outpur clectric signal is the
amplitude ol the voliage delivered by the power supply
SOUTCEs.

9. The electric power supply sourees aceording to claim 1,
characterized in that one characreristic of the conrrollable
ourput ¢lectric sipnal is the intensity of the current delivered
by the power supply sources.

10. An electric power supply system for an electric
charged, characterised characterized in that it comprises:

an eleciric power supply sources according Lo claim 1, and

a removable cable conuecling the electric charge (o lhe
power supply source, sald cable being adapled lor
co-operating with the cable presence detection circuir
of the power supply source.

T1. The syslem according lo claim 10, characterized in
that the connecting cable includes a removable devices [or
adapiing ihe cable o the power supply sources.

12. The system aceording to claim 10, characterized in
that the control eircuit of the power supply source is capable
ol regulating said al least one characleristic ol the output
electric signal, and in thal regulation loop ol said al least one
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characteristic of the outpur signal is connceted to the cutput
ol the controllible eleciric conversion cireuil of the power
supply source and 1o an inpul ol the control circuil, a portion
of the regulation loop being housed in the connccting cable
when the latter is connected to the power supply sourcc,

13. The system according o claim 10, characlerized in
thal the control circuit of ihe power supply source 1s capable
of regulating said al leasl one charactenisiic of the oulpul
clectric signal, and in that a regulation loop of said at least
one characteristic of the output signal is connceted to the
output ol the conirollable electric conversion circuil ol the
power supply source and o an inpul ol the control circuil,
the repulation loop being houscd solely inside the power
supply source.

14. The system according to claim 12, characterized in
thal the regulation loop comprises al leasl one resisior, lhe
value of said al leasl one resistor forming a selection code.

15. The system according to claim 12, characterized in
that at least one resistor is housed in the removable con-
necting cable.

16. The system according o claim 13, characlerized in
that the power supply source comprises several resislors
capable of being connected to the regulation loop vnder the
cantral of the connecting cable, the value of cach of said
tesistors forming, individually or in combination with the
olher resislors, a selection code.

17. The system according o claim 14, characlerized in
that at least onc resistor is housed in the removable con-
neeting cable.
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