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Description

[0001] The presentinvention relates to a communica-
tion system that provides data transfer between the in-
duction heating cooktop and the wireless kitchen appli-
ances on the induction heating cooktop.

[0002] The use ofkitchen appliances that are operated
with the principle of wireless power transmission on the
induction heating cooktop is known. The wireless kitchen
appliances are ferromagnetic heating containers like
pots and pans, active heating devices like kettle, coffee
machine, toaster or electromechanical devices like mix-
er, blenderthat are operated with the electric motor. Com-
munication means like RFID, WIFI that send RF commu-
nication signals are used for providing communication of
the wireless kitchen appliances with the induction heating
cooktop. Generally a transmitting antenna is disposed
on the wireless kitchen appliance and a receiving anten-
na on the induction heating cooktop and thus data trans-
fer between the appliance - cooktop is provided. Thus,
the cooktop detects what type of appliance is placed ther-
eon and the appliance is provided to control the cooktop.
For example, if the appliance is a kettle, the heating tem-
perature is adjusted by means of the user interface ther-
eon and the cooktop is provided to heat the appliance
depending on the adjusted heating temperature thereon.
Some problems are encountered in the use of the said
communication means like RFID, WIFI. For example, the
magnetic field created by the induction coils disposed in
the cooktop adversely affects the signal transmittance of
the communication means. Being located on the control
card inthe cooktop, the RF receiving antenna can contact
the components in the control card and its signal receiv-
ing is disrupted. When more than one appliance is de-
sired to be operated on a multiple zone cooktop, the com-
munication signals get mixed up and operating more than
one appliance on the cooktop is not possible. The RF
transmitting and receiving antennas project outwards
both from the appliance and from the cooktop and there
is not enough area for concealing the antennas. Further-
more, the cost of the said communication means is quite
high.

[0003] The International Patent Application No.
WO09941950 relates to a cooking vessel that is used in
induction heating cooktops.

[0004] The International Patent Application No.
WO02010080738 relates to a smart cookware that is wire-
lessly operated with an inductive power supply.

[0005] The United States Patent No. US7355150 re-
lates to a cooking appliance that is energized with non-
contact power supply.

[0006] The aim of the present invention is the realiza-
tion of a communication system that provides data trans-
fer between the wireless kitchen appliance and the in-
duction heating cooktop whereon the appliance is oper-
ated without using communication means like RFID,
WIFI.

[0007] The communication system realized in order to
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attain the aim of the present invention, explicated in the
first claim and the respective claims thereof, provides
data transfer between an induction heating cooktop and
a kitchen appliance like kettle, coffee machine, mixer or
blender that is operated wirelessly on the cooktop.
[0008] The data relating to identification information
and operational parameters are recorded in the micro-
controller of the appliance.

[0009] The power transferred from the induction coil in
the cooktop is partially collected by means of a receiver
coil disposed in the appliance and the power (current
and/or voltage) received from the induction coil by the
receiver coil is modulated by increasing/decreasing by
means of an encoding unit.

[0010] A decoding unit disposed in the cooktop de-
codes the power change data received from the encoding
unit and delivers as on/off signal chains to the microproc-
essor of the cooktop. The cooktop microprocessor de-
tects the type of appliance depending on the signals re-
ceived from the decoding unit and operates the appliance
on the cooktop in accordance with the operational pa-
rameters entered from the userinterface in the appliance.
[0011] In an embodiment of the present invention, the
encoding unit comprises resistors connected in parallel
to the receiver coil and switching means that provides
the current received by the receiver coil to be changed
by actuating or deactuating the resistors.

[0012] Inanotherembodimentofthe presentinvention,
the encoding unit comprises resonant capacitors con-
nected in parallel to the receiver coil and switching means
that provides the current and the voltage received by the
receiver coil to be changed by actuating or deactuating
the resonant capacitors.

[0013] Inanotherembodimentofthe presentinvention,
there is more than one receiver coil on the appliance and
the voltage received from the cooktop induction coil is
changed by actuating or deactuating the first or the sec-
ond receiver coil by means of a switching means located
in the encoding unit.

[0014] In yet another embodiment of the present in-
vention, the decoding unit detects the power changes
formed by the encoding unit by means of a current meas-
uring unit that measures the current of the cooktop in-
duction coil or the current of the inverter.

[0015] Inanotherembodimentofthe presentinvention,
the decoding unit detects the power changes formed by
the encoding unit by means of a phase difference meas-
uring unit that monitors the phase difference between the
current or voltage of the cooktop induction coil and the
zero crossings of inverter voltage.

[0016] The communication between the induction
heating cooktop and the appliance operated thereon is
provided by an encoding unit disposed in the wireless
appliance and a decoding unit disposed in the cooktop.
The use of high cost communication means like RFID
tag, WIFI and receiving, transmitting antennas are not
required.

[0017] The communication system realized in order to
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attain the aim of the present invention is illustrated in the
attached figures, where:

Figure 1-isthe schematic view ofthe communication
system formed by an induction heating cooktop and
a wireless kitchen appliance operated thereon.
Figure 2 - is the schematic view of a communication
system in an embodiment of the present invention.
Figure 3 - is the schematic view of a communication
system in another embodiment of the present inven-
tion.

[0018] The elements illustrated in the figures are num-
bered as follows:

. Communication system

. Cooktop

. Appliance

. Induction cail

. Control unit

. Inverter

. User interface

. Microcontroller

. Voltage regulating circuitry
10. Receiver caoll

11. Encoding unit

12. Decoding unit

13. 113, 213 Switching means
14. Current measuring unit
15. Phase difference measuring unit

O ~NO O WN -

©

[0019] The communication system (1) comprises an
induction heating cooktop (2) (referred to as "cooktop"
hereinafter) and a kitchen appliance (3) (referred to as
"appliance" hereinafter) suitable for using on the cooktop
(2).

[0020] The cooktop (2) comprises one or more than
one induction coil (4), a control unit (5), for example a
microprocessor, an inverter (6) that converts the AC
mains voltage to DC voltage by switching and drives the
induction coil (4).

[0021] The appliance (3) comprises a user interface
(7) having a display and a keypad that provide monitoring
and controlling of the operating parameters like temper-
ature, motor speed, one or more than one sensor (not
shown in the figures), a microcontroller (8) in the memory
of which the data relating to identification information and
operating parameters of the appliance (3) are recorded
and a voltage regulating circuitry (9) that supplies the
microcontroller (8), the user interface (7) and the sensors
with low value DC voltage by the power partially received
from the induction coil (4).

[0022] The communication system (1) of the present
invention comprises a receiver coil (10) disposed in the
appliance (3), that partially receives the power generated
by the induction coil (4), an encoding unit (11) that chang-
es the power received from the induction coil (4) by the
receiver coil (10) by increasing/decreasing more than
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once depending on the appliance (3) identification infor-
mation in the memory of the microcontroller (8) and the
operating parameters entered by means of the user in-
terface (7), and adecoding unit (12) disposed in the cook-
top (2) which decodes the power change data received
from the encoding unit (11) and delivers to the control
unit (5), thereby provides the induction coil (4) to transfer
power to the appliance (3) depending on the identification
information detected by the control unit (5) and the op-
erating parameters entered from the user interface (7).

[0023] In an embodiment of the present invention, the
decoding unit (12) decodes the power change informa-
tion received from the encoding unit (11) by changing
into on/off signal chains. The control unit (5) identifies
the appliance (3) according to the characteristics of the
on/off signal chains like the number of on/off signals, the
period of each signal, detects the operating parameters
entered from the user interface (7) and controls the op-
eration of the induction coil (4) that delivers power to the
appliance (3).

[0024] While the appliance (3) is operated on the cook-
top (2), first the power adjustment button on the cooktop
(2) is brought to any adjustment position, for example the
lowest level and power is transferred from the induction
coil (4) to the appliance (3). The microcontroller (8) that
is energized by means of the voltage regulating circuitry
(9) operates the encoding unit (11) in accordance with
the appliance (3) identification information located in its
memory and the operating parameters entered by means
of the user interface (7). The encoding unit (11) delivers
power change data to the decoding unit (12) again
through the induction coil (4) by increasing/decreasing
the power received from the induction coil (4) by the re-
ceiver coil (10). The decoding unit (12) decodes the pow-
er change data received from the encoding unit (11) and
converts into on/off signal chains that the control unit (5)
can evaluate. Thus, the control unit (5) detects the iden-
tification information of the appliance (3) placed on the
cooktop (2) and the operating parameters, for example
temperature setting or motor speed, entered by means
of the user interface (7) and provides the appliance (3)
to be operated on the cooktop (2) at the desired power
level. The power adjustment button on the cooktop (2) is
used for only the initial energizing of the appliance (3).
The appliance (3) controls the cooktop (2) depending on
the operating parameters entered from the user interface
(7). For example, if the appliance (3) is a kettle, a signal
chain like "on/off/on/on/off/off" is generated in the decod-
ing unit (12) and the control unit (5) detects that the ap-
pliance (3) is a kettle. When, for example, increase in
power by means of the user interface (7) is desired, a
signal chain of "off/on/on/on/on/on" is generated in the
decoding unit (12) and the control unit (5) increases the
power transferred from the induction coil (4). The com-
munication system (1) provides the identification infor-
mation and the operating parameters of the appliance
(3) to be recognized by the cooktop (2) without using
communication means like RFID, WIFI.
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[0025] Inanotherembodimentofthe presentinvention,
the encoding unit (11) comprises one or more than one
resistor (R1, R2) connected in parallel to the receiver coil
(10) and one or more than one switching means (13)
controlled by the microcontroller (8), connected in series
to the resistors (R1, R2), and that provides the current
received by the receiver coil (10) to be changed by ac-
tuating or deactuating the resistors (R1, R2).

[0026] Inanotherembodimentofthe presentinvention,
the encoding unit (11) comprises one or more than one
resonant capacitor (C1, C2) connected in parallel to the
receiver coil (10) and one or more switching means (113)
controlled by the microcontroller (8), connected in series
to the resonant capacitors (C1, C2), and that provides
the current and the voltage received by the receiver coil
(10) to be changed by actuating or deactuating the res-
onant capacitors (C1, C2).

[0027] Inanotherembodimentofthe presentinvention,
the communication system (1) comprises two receiver
coils (10, 110) and the encoding unit (11) comprises a
resistor (R3) and a switching means (213) controlled by
the microcontroller (8), that provides the voltage received
from the induction coil (4) to be changed by actuating or
deactuating the first or the second receiver coil (10, 110).
[0028] In yet another embodiment of the present in-
vention, the decoding unit (12) comprises a current
measuring unit (14), for example a peak current detector,
that provides the detection and decoding of the power
changes formed by the encoding unit (11) by measuring
the current of the induction coil (4) or the current of the
inverter (6).

[0029] Inanotherembodimentofthe presentinvention,
the decoding unit (12) comprises a phase difference
measuring unit (15) that provides the detection and de-
coding of the power changes formed by the encoding
unit (11) by monitoring the phase difference (time) be-
tween the induction coil (4) current or voltage and the
zero crossings (ZC) of the inverter (6) voltage.

[0030] The appliance (3)is an active heating appliance
like the kettle, toaster having a resistant heater or an
electromechanical appliance like mixer, chopper, mixer,
blender, food processor that is operated with the electric
motor.

[0031] Inthe communication system (1) of the present
invention, the identification information and the operating
parameters of the appliance (3) are delivered to the cook-
top (2) by means of an encoding unit (11) disposed in
the appliance (3) and a decoding unit (12) disposed in
the cooktop (2), and data transfer is provided without
requiring the high cost and hard to use communication
means like RFID, WIFI on the appliance (3) and the cook-
top (2).

Claims

1. A communication system (1) comprising
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- a cooktop (2) having one or more than one
induction coil (4), an inverter (6) that drives the
induction coil (4) and a control unit (5), and

- an appliance (3), suitable for being operated
wirelessly on the cooktop (2), having a user in-
terface (7) that provides monitoring and control-
ling of the operating parameters and a micro-
controller (8) that contains the identification in-
formation and the operating parameters record-
ed in its memory,

- a receiver coil (10) disposed in the appliance
(3) that partially receives the power generated
by the induction coil (4),

characterized by

-an encoding unit(11) disposed in the appliance
(3) that changes the power received from the
induction coil (4) by the receiver coil (10) by in-
creasing/decreasing and

- a decoding unit (12) disposed in the cooktop
(2) which decodes the power change data re-
ceived from the encoding unit (11) through the
induction coil (4) and delivers the decoded data
to the control unit (5).

A communication system (1) as in claim 1, charac-
terized by the decoding unit (12) that decodes the
power change information received from the encod-
ing unit (11) by changing into consecutive on/off sig-
nal chains.

A communication system (1) asinclaim 1 or 2, char-
acterized by the encoding unit (11) comprising one
or more than one resistor (R1, R2) connected in par-
allel to the receiver coil (10) and one or more than
one switching means (13) connected in series to the
resistors (R1, R2), and that provides the current re-
ceived by the receiver coil (10) to be changed by
actuating or deactuating the resistors (R1, R2).

A communication system (1) asin claim 1 or 2, char-
acterized by the encoding unit (11) comprising one
or more than one resonant capacitor (C1, C2) con-
nected in parallel to the receiver coil (10) and one or
more than one switching means (113) connected in
series to the resonant capacitors (C1, C2), and that
provides the current and voltage received by the re-
ceiver coil (10) to be changed by actuating or deac-
tuating the resonant capacitors (C1, C2).

A communication system (1) asinclaim 1 or 2, char-
acterized by two receiver coils (10, 110) and the
encoding unit (11) comprising a switching means
(213) controlled by the microcontroller (8), that pro-
vides the voltage received from the induction coil (4)
to be changed by actuating or deactuating the first
or the second receiver coil (10, 110).
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6. A communication system (1) as in any one of the

above claims, characterized by the decoding unit
(12) comprising a current measuring unit (14), that
provides detection of the power changes formed by
the encoding unit (11) by measuring the current of
the induction coil (4) or the current of the inverter (6).

A communication system (1) as in any one of claims
1to 5, characterized by the decoding unit (12) com-
prising a phase difference measuring unit (15), that
provides detection of the power changes formed by
the encoding unit (11) by monitoring the phase dif-
ference between the current or voltage of the induc-
tion coil (4) and the zero crossings (ZC) of the inverter

(6).

Patentanspriiche

1.

Ein Kommunikationssystem (1) bestehend aus

- einer Herdplatte (2) mit einer oder mehreren
Induktionsspule (4), einem Umformer (6), der
die Induktionsspule (4) antreibt und einer Kon-
trolleinheit (5), und

- einer Vorrichtung (3), geeignet fiir kabelfrei
operiert zu werden auf der Herdplatte (2), mit
einer Benutzeroberflache (7), die die Uberwa-
chung und Kontrolle der Betriebsparameter si-
cherstellt, und einem Mikrokontroller (8), der die
Identifikationsinformation und Betriebsparame-
ter beinhaltet, diein seinen Speicher eingetra-
gen sind,

- einer Empfangsspule (10) angeordnet zur Vor-
richtung (3), die teilweise den Strom erhalt, der
von der Induktionsspule (4) erzeugt ist,

dadurch gekennzeichnet, daB

- eineKodierungseinheit (11) angeordnet zur
Vorrichtung (3), die den Strom verandert, der
von Induktionsspule (4) genommen wird durch
die Empfangsspule (10) mit Erhdhung/Erniedri-
gung und

- eine Dekodierungseinheit (12) angeordnet in
der Herdplatte (2), die das Data fir Stromande-
rung erhalten von der Kodierungseinheit (11)
durch Induktionsspule (4) dekodiert und das de-
kodierte Data zur Kontrolleinheit (5) Gbertragt.

Ein Kommunikationssystem (1) nach Anspruch 1,
dadurch gekennzeichnet, daB die Dekodierungs-
einheit (12) Stromanderungsinformation dekodiert,
die von Kodierungseinheit (11) erhalten wird, durch
Umformung in aufeinanderfolgende on/off Signal-
ketten.

EinKommunikationssystem (1) nach Anspriiche 1
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oder 2, dadurch gekennzeichnet, daB die Kodie-
rungseinheit (11) bestehend aus einem oder meh-
reren Widerstdnde (R1, R2) verbunden in parallel
zur Empfangsspule (10) und einer oder mehreren
Schaltungsmdglichkeiten (13) verbunden in Serien-
zu den Widerstanden (R1, R2), und sicherstellt, dal
der Strom, der von Empfangsspule (10) erhalten
wird, sich &ndertdurch den Antrieb oder die Abschal-
tung der Widerstande (R1, R2).

EinKommunikationssystem (1) nach Anspriiche 1
oder 2, dadurch gekennzeichnet, daB die Kodie-
rungseinheit (11) bestehend aus einem oder meh-
reren Resonanzkondensatoren (C1, C2) verbunden
in parallel zur Empfangsspule (10) und einer oder
mehreren Schaltungsmaéglichkeiten (113) verbun-
den in Serienzu den Resonanzkondensatoren (C1,
C2), und sicherstellt, dal® der Strom und die Span-
nung, die von Empfangsspule (10) erhalten werden,
sich &ndern durch den Antrieb oder die Abschaltung
der Resonanzkondensatoren (C1, C2).

EinKommunikationssystem (1) nach Anspriiche 1
oder 2, dadurch gekennzeichnet, da zwei Emp-
fangsspulen (10, 110) und die Kodierungseinheit
(11) bestehend aus einer Schaltungsmdglichkeit
(213) kontrolliert vom Mikrokontroller (8), und sicher-
stellt, da die Spannung, die von Induktionsspule (4)
erhalten wird, sich &ndert durch den Antrieb oder die
Abschaltung der ersten oder zweiten Empfangsspu-
le (10, 110).

Ein Kommunikationssystem (1) nach den vorherge-
henden Anspriiche, dadurch gekennzeichnet, daR
die Dekodierungseinheit (12) bestehend aus einer
Strommesseinheit (14), und sicherstellt, dal} Span-
nungsanderungen erkannt werden, die von Kodie-
rungseinheit (11) gebildet sind, durch Bemessung
von Strom der Induktionsspule (4) oder von Strom
des Umformers (6).

EinKommunikationssystem (1) nach den vorherge-
henden Anspriiche 1 bis 5, dadurch gekennzeich-
net, da die Dekodierungseinheit (12) bestehend
aus einer Phasendifferenzbemessungseinheit (15),
und sicherstellt, daR Spannungsanderungen er-
kannt werden, die von Kodierungseinheit (11) gebil-
det sind, durch Uberwachung von Phasendifferenz
zwischen Strom oder Spannung der Induktionsspule
(4) und Nulldurchgange (ZC) des Umformers (6).

Revendications

Systeme de communication (1) comprenant

- une table de cuisson (2) comportant une ou
plusieurs bobines d’induction (4), un onduleur
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(6) qui entraine la bobine d’induction (4) et une
unité de commande (5), et

- un appareil (3) pouvant fonctionner sans fil sur
la table de cuisson (2), une interface utilisateur
(7) assurant la surveillance et la commande des
parametres de fonctionnement et un microcon-
tréleur (8) contenant les informations d’identifi-
cation et les paramétres de fonctionnement en-
registrés dans sa mémoire,

- une bobine réceptrice (10) disposée dans I'ap-
pareil (3) qui recoit partiellement la puissance
générée par la bobine d’induction (4),

caractérisé en ce que

- une unité de codage (11) disposée dans I'ap-
pareil (3) qui modifie la puissance regue de la
bobine d’'induction (4) par la bobine de réception
(10) en augmentant / diminuant et

- une unité de décodage (12) disposée dans la
table de cuisson (2) qui décode les données de
changement de puissance regues de I'unité de
codage (11) a travers la bobine d’induction (4)
et délivre les données décodées a l'unité de
commande (5).

Systeme de communication (1) selon la revendica-
tion 1, caractérisé en ce que l'unité de décodage
(12) qui décode les informations de changement de
puissance regues de I'unité de codage (11) en chan-
geant en chaines de signaux marche / arrét consé-
cutives.

Systeme de communication (1) selon la revendica-
tion 1 ou 2, caractérisé en ce que I'unité de codage
(11) comprend une ou plusieurs résistances (R1, R2)
connectées en paralléle a la bobine réceptrice (10)
et une ou plusieurs moyens de commutation (13)
connectés en série aux résistances (R1, R2) et qui
permettent de modifier le courant regu par la bobine
réceptrice (10) en actionnant ou en désactivant les
résistances (R1, R2).

Systeme de communication (1) selon la revendica-
tion 1 ou 2, caractérisé en ce que I'unité de codage
(11) comprend un ou plusieurs condensateurs réso-
nants (C1, C2) connectés en parallele a la bobine
réceptrice (10) et au moins un des moyens de com-
mutation (113) connectés en série aux condensa-
teurs résonants (C1, C2) et qui permettent de modi-
fier le courant et la tension regus par la bobine ré-
ceptrice (10) en actionnant ou en désactivant les
condensateurs résonants (C1, C2).

Systeme de communication (1) selon la revendica-
tion 1 ou 2, caractérisé par deux bobines de récep-
tion (10, 110) et l'unité de codage (11) comprenant
des moyens de commutation (213) commandés par
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le microcontréleur (8) de la bobine d’induction (4) a
modifier en actionnant ou en désactivantla premiére
ou la seconde bobine de réception (10, 110).

Systeme de communication (1) selon 'une quelcon-
que des revendications précédentes, caractérisé
en ce que |'unité de décodage (12) comprend une
unité de mesure de courant (14) qui détecte les chan-
gements de puissance formés par l'unité de codage
(11) le courant de la bobine d’induction (4) ou le cou-
rant de I'onduleur (6).

Systeme de communication (1) selon 'une quelcon-
que des revendications 1 a5, caractérisé en ce que
I'unité de décodage (12) comprend une unité de me-
sure de difféerence de phase (15) qui détecte les
changements de puissance formeés par l'unité de co-
dage (11) en surveillant la différence de phase entre
le courant ou la tension de la bobine d’'induction (4)
et les passages par zéro (ZC) de I'onduleur (6).
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