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(54) Induction cooker with time-sharing control function and method of operating the same

(67)  Aninduction cooker with a time-sharing control
function and a method of operating the same are dis-
closed. The induction cooker includes a plurality of switch
units (S21~S26), a control unit (Uc2), and a plurality of
cooker units (L21~L24). The control unit (Uc2) is electri-
cally connected to the switch units (S21~S26) to control
turning on or turning off the switch units (S21~S26). Each
of the cooker units (L21~L24) is electrically connected to
two corresponding switch units (S21~S26). The control
unit (Uc2) provides switching on the switch units
(821~S26) correspondingly connected to one or more
cooker units (L21~L24) of a first subgroup in a working
condition and keeping high-level on the switch units
(S21~S26) correspondingly connected to one or more
cooker units (L21~L24) of a second subgroup of cooker
units (L21~L24) in a non-working condition. Therefore,
the induction cooker can be alternately operated in time-
sharing control manner.
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Description
BACKGROUND
1. Technical Field

[0001] The present disclosure relates generally to an
induction cooker and a method of operating the same,
and more particularly to an induction cooker with a
time-sharing control function and a method of operating
the same.

2. Description of Related Art

[0002] Aninduction cooker, whichis composed of pow-
er electronic circuits, uses induction heating to directly
heat a cooking vessel. In an induction cooker, a coil of
copper wire is placed underneath the cooking pot. An
alternating electric current flows through the coil, which
produces an oscillating magnetic field. This field induces
an electric current in the pot. Current flowing in the metal
pot produces resistive heating which heats the food.
While the current is large, it is produced by a low voltage.
Because the induction cooker has the advantages such
as high thermal efficiency, easy to use, no smoke and
gas pollution, safety and health, and so on, it is very suit-
able for use in the modem family.

[0003] For the application of multiple induction cook-
ers, however, the required switch elements of a conver-
sion circuit of each induction cooker is increased due to
the amount increase of using the cookers. Hence, the
complicated control circuits and the consumption energy
of the switch elements cannot be avoided when multiple
induction cookers are in working operations.

[0004] Accordingly, it is desirable to provide an induc-
tion cooker with a time-sharing control function and a
method of operating the same to implement the induction
cooker with the time-sharing control function by control-
ling duty cycle ratios, thus simplifying control circuits and
reducing the amount of switch elements and consump-
tion energy thereof.

SUMMARY

[0005] An object of the invention is to provide an in-
duction cooker with a time-sharing control function to
solve the above-mentioned problems. Accordingly, the
induction cooker includes a plurality of switch units, a
control unit, and a plurality of cooker units. The control
unit is electrically connected to the switch units and con-
figured to control each of the switch units. Each of the
cooker units is electrically connected to two correspond-
ing switch units. The control unit is configured to switch
on the switch units correspondingly connected to one or
more cooker units of a first subgroup of cooker units se-
lected from the plurality of cooker units so as to control
the one or more cooker units of the first subgroup in a
working condition and to keep high-level on the switch
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units correspondingly connected to one or more cooker
units of a second subgroup of cooker units selected from
the plurality of cooker units so as to control the one or
more cooker units of the second subgroup in a non-work-
ing condition, thus alternately operating in time-sharing
control manner to the induction cooker, wherein the first
subgroup is different from the second subgroup.

[0006] Forthe purpose of disclosing the presentinven-
tion, the cooker units are hereinafter classified into two
logical subgroups based on the respective working sta-
tus. The cooker units in a working condition fall into the
so-called first subgroup, while the cooker units in a non-
working condition fall into the so-called second subgroup.
Each of these subgroups may consist of one or more of
the cooker units and preferably the two subgroups do not
overlap, i.e. the cooker units are either members of the
first subgroup or second subgroup. This classification
may be time-varying, depending on the operation condi-
tions.

[0007] Another object of the invention is to provide a
method of an induction cooker with a time-sharing control
function to solve the above-mentioned problems. Ac-
cordingly, the method includes the following steps: (a) a
plurality of switch units are provided; (b) a plurality of
cooker units are provided; (c) a control unit is provided;
and (d) the control unit switches on the switch units cor-
respondingly connected to one or more cooker units of
afirst subgroup of cooker units selected from the plurality
of cooker units so as to control the one or more cooker
units of the first subgroup in a working condition and
keeping high-level on the switch units correspondingly
connected to one or more cooker units of a second sub-
group of cooker units selected from the plurality of cooker
units so as to control the one or more cooker units of the
second subgroup in a non-working condition, wherein
the first subgroup is different from the second subgroup.
[0008] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary, and are intended to provide further ex-
planation of the invention as claimed. Other advantages
and features of the invention will be apparent from the
following description, drawings and claims.

BRIEF DESCRIPTION OF DRAWINGS

[0009] Thefeaturesofthe invention believedto be nov-
el are set forth with particularity in the appended claims.
The invention itself, however, may be best understood
by reference to the following detailed description of the
invention, which describes an exemplary embodiment of
the invention, taken in conjunction with the accompany-
ing drawings, in which:

Fig. 1A is a schematic circuit diagram of an induction
cooker with a time-sharing control function according
to a first embodiment of the present disclosure;

Fig. 1B is atiming diagram of the time-sharing control
of the induction cooker according to the first embod-
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iment of the present disclosure;

Fig. 2Ais a schematic circuit diagram of the induction
cooker with a time-sharing control function according
to a second embodiment of the present disclosure;
Fig. 2B is a timing diagram of the time-sharing control
of the induction cooker according to the second em-
bodiment of the present disclosure;

Fig. 3Ais a schematic circuit diagram of the induction
cooker with a time-sharing control function according
to a third embodiment of the present disclosure;
Fig. 3B is a timing diagram of the time-sharing control
of the induction cooker according to the third embod-
iment of the present disclosure;

Fig. 4Ais a schematic circuit diagram of the induction
cooker with a time-sharing control function according
to a fourth embodiment of the present disclosure;
Fig. 4B is a timing diagram of the time-sharing control
of the induction cooker according to the fourth em-
bodiment of the present disclosure;

Fig. 5Ais a schematic circuit diagram of the induction
cooker with a time-sharing control function according
to a fifth embodiment of the present disclosure;
Fig. 5B is a timing diagram of the time-sharing control
of the induction cooker according to the fifth embod-
iment of the present disclosure;

Fig. 6Ais a schematic circuit diagram of the induction
cooker with a time-sharing control function according
to a sixth embodiment of the present disclosure;
Fig. 6B is a timing diagram of the time-sharing control
of the induction cooker according to the sixth em-
bodiment of the present disclosure;

Fig. 7Ais a schematic circuit diagram of the induction
cooker with atime-sharing control function according
to a seventh embodiment of the present disclosure;
Fig. 7B is a timing diagram of the time-sharing control
of the induction cooker according to the seventh em-
bodiment of the present disclosure; and

Fig. 8 is a flowchart of a method of operating the
induction cooker with a time-sharing control function
according to the present disclosure.

DETAILED DESCRIPTION

[0010] Reference will now be made to the drawing fig-
ures to describe the present disclosure in detail.

[0011] The present invention discloses an induction
cooker with a time-sharing control function which is sup-
plied by an AC power. The induction cooker includes a
plurality of switch units, a control unit, and a plurality of
cooker units. The control unit is electrically connected to
the switch units to control turning on or turning off each
of the switch units. Each of the cooker units is electrically
connected to two adjacent corresponding switch units.
In particular, the control unit switches on the switch units
adjacently and correspondingly connected to one or
more cooker units of a first subgroup of cooker units se-
lected from the plurality of cooker units so as to control
the one or more cooker units of the first subgroup in a
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working condition (namely, under switching on control)
and keeps high-level on the switch units adjacently and
correspondingly connected to one or more cooker units
of a second subgroup of cooker units selected from the
plurality of cooker units so as to control the one or more
cooker units of the second subgroup in a non-working
condition, thus alternately operating in time-sharing con-
trol manner to the induction cooker. Especially, the first
subgroup is different from the second subgroup.

[0012] As for detailed operation of the induction cooker
with a time-sharing control function will be made herein-
after with different embodiments.

[0013] Reference is made to Fig. 1A which is a sche-
matic circuit diagram of an induction cooker with a
time-sharing control function according to a first embod-
iment of the present disclosure. The induction cooker in-
cludes two cooker units L11, L12 (namely, a first cooker
unit L11 and a second cooker unit L12), four switch units
S11~S14 (namely, afirst switch unit S11, a second switch
unit S12, a third switch unit S 13, and a fourth switch unit
S 14), and a control unit Uc1. In particular, each of the
switch units is a power transistor switch, such as a metal-
oxide-semiconductor field-effect transistor MOSFET), a
bipolar junction transistor (BJT), or an insulated gate bi-
polar transistor (IGBT), but not limited. The first switch
unit S11 is electrically connected to the second switch
unit S12 and then electrically connected to the first cooker
unit L11. In addition, the third switch unit S13 is electri-
cally connected to the fourth switch unit S 14 and then
electrically connected to the second cooker unit L12.
[0014] The control unit Uc1 switches on two switch
units adjacently and correspondingly connected to a
cooker unit in a working condition and keeps high-level
on other switch units adjacently and correspondingly con-
nected to a cooker unit in a non-working condition, thus
alternately operating in time-sharing control manner to
the first cooker unit L11 and the second cooker unit L12.
The detail description of the time-sharing control is ref-
erenced to Fig. 1B which is a timing diagram of the time-
sharing control of the induction cooker according to the
first embodiment of the present disclosure. The control
unit Uc1 produces a first control signal S11’°, a second
control signal S 12’ a third control signal S 13’, and a
fourth control signal S 14’ to control turning on or turning
off the first switch unit S 11, the second switch unit S12,
the third switch unit S 13, and the fourth switch unit S 14,
respectively.

[0015] Reference is made to the timing diagram and it
is assumed that the first cooker unit L11 and the second
cooker unit L12 output 800 watts and 400 watts, respec-
tively. Also, the output power of the first cooker unit L11
is controlled earlier than that of the second cooker unit
L12 is controlled in the time-sharing control during a duty
cycle, but not limited. Accordingly, the control unit Uc1
can provide complementary control signals to the first
switch unit S11 and the second switch unit S 12 at a first
time t11 to control the output power of the first cooker
unit L11. The complementary control signals mean that
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the first control signal S11’is in high-level and the second
control signal S12’ is in low-level, or vice versa. At this
time, the second cooker unit L12 does not output power.
Also, the third control signal S 13’ and the fourth control
signal S 14’ are both low-level so as to turn off the third
switch unit S13 and the fourth switch unit S14. Until a
second time t12, the second cooker unit L12 is in turn to
output power but the first cooker unit L11 does not output
power. Hence, the control unit Uc1 provides complemen-
tary control signals to control the third switch unit S 13
and the fourth switch unit S 14. The complementary con-
trol signals mean that the third control signal S13’ is in
high-level and the fourth control signal S14’ is in low-
level, or vice versa. At this time, the second cooker unit
L12 does output power. Also, the first control signal S11’
and the second control signal S12’ are both low-level so
as to turn off the first switch unit S11 and the second
switch unit S12. Untilathird time t 13, the induction cooker
provides the time-sharing control in a complete duty cy-
cle. Accordingly, a duty cycle ratio between controlling
the first cooker unit L11 and the second cooker unit L12
is 2:1 so that the output power of the first cooker unit L11
and that of the second cooker unit L12 are 800 watts and
400 watts, respectively.

[0016] Reference is made to Fig. 2A which is a sche-
matic circuit diagram of the induction cooker with a
time-sharing control function according to a second em-
bodiment of the present disclosure. The induction cooker
includes four cooker units L21~L24 (namely, a first cook-
er unit L21, a second cooker unit L22, a third cooker unit
L23, and a fourth cooker unit L24), six switch units
S21~S26 (namely, afirst switch unit S21, asecond switch
unit S22, a third switch unit S23, a fourth switch unit S24,
a fifth switch unit S25, and a sixth switch unit S26), and
a control unit Uc2. The first switch unit S21 is electrically
connected to the second switch unit S22 and then elec-
trically connected to the first cooker unit L21. The second
switch unit S22 is electrically connected to the third switch
unit S23 and then electrically connected to the second
cooker unit L22. The fourth switch unit S24 is electrically
connected to the fifth switch unit S25 and then electrically
connected to the third cooker unit L23. In addition, the
fifth switch unit S25 is electrically connected to the sixth
switch unit S26 and then electrically connected to the
fourth cooker unit L24.

[0017] The control unit Uc2 switches on two switch
units adjacently and correspondingly connected to a
cooker unit in a working condition and keeps high-level
on other switch units adjacently and correspondingly con-
nected to a cooker unit in a non-working condition, thus
alternately operating in time-sharing control manner to
the first cooker unit L21 and the second cooker unit L22
and also to the third cooker unit L23 and the fourth cooker
unitL24. The detail description of the time-sharing control
is referenced to Fig. 2B which is a timing diagram of the
time-sharing control of the induction cooker according to
the second embodiment of the present disclosure. The
control unit Uc2 produces a first control signal S21°, a
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second control signal S22’, a third control signal S23’, a
fourth control signal S24’, a fifth control signal S25’, and
a sixth control signal S26’ to control turning on or turning
off the first switch unit S21, the second switch unit S22,
the third switch unit S23, the fourth switch unit S24, the
fifth switch unit S25, and the sixth switch unit S26, re-
spectively.

[0018] Reference is made to the timing diagram and it
is assumed that the first cooker unit L21 and the second
cooker unit L22 output 800 watts and 400 watts, respec-
tively. In addition, it is assumed that the third cooker unit
L23 and the fourth cooker unit L24 output 800 watts and
400 watts, respectively. Also, the output power of the first
cooker unit L21 is controlled earlier than that of the sec-
ond cooker unit L22 is controlled in the time-sharing con-
trol during a duty cycle, but not limited. In addition, the
output power of the third cooker unit L23 is controlled
earlier than that of the fourth cooker unit L24 is controlled
in the time-sharing control during a duty cycle, but not
limited. Inthis case, the control unit Uc2 can control either
the first cooker unit L21 or the second cooker unit L22
and simultaneously control either the third cooker unit
L23 or the fourth cooker unitL24. Accordingly, the control
unit Uc2 can provide complementary control signals to
the first switch unit S21 and the second switch unit S22
at a first time t21 and further turn on the third switch unit
S23 to control the output power of the first cooker unit
L21. The complementary control signals mean that the
first control signal S21’ is in high-level and the second
control signal S22’ is in low-level, or vice versa, and fur-
ther the third control signal S23’ is kept in high-level. At
this time, the second cooker unit L22 does not output
power. Note that, the first cooker unit L21 is in a working
condition and the second cooker unit L22 is in a non-
working condition at this time. Also, the similar definition
will be made hereinafter in all embodiments; hence, the
detail description is omitted here for conciseness. At the
same time (the first time t21), the control unit Uc2 can
also provide complementary control signals to the fourth
switch unit S24 and the fifth switch unit S25 and further
turn on the sixth switch unit S26 to control the output
power of the third cooker unit L23. The complementary
control signals mean that the fourth control signal S24’
is in high-level and the fifth control signal S25’ is in low-
level, or vice versa, and further the sixth control signal
S26’ is kept in high-level. At this time, the fourth cooker
unit L24 does not output power. Until a second time t22,
the second cooker unit L22 is in turn to output power but
thefirst cooker unitL21 does not output power and further
the third cooker unit L23 also keeps outputting power.
Hence, the control unit Uc2 provides complementary
control signals to control the second switch unit S22 and
the third switch unit S23 and further turns on the first
switch unit S21. The complementary control signals
mean that the second control signal S22’ is in high-level
and the third control signal S23’ is in low-level, or vice
versa, and further the first control signal S21’ is kept in
high-level. At this time, the second cooker unit L22 does
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output power. Also, the control unit Uc2 can also provide
complementary control signals to the fourth switch unit
S24 and the fifth switch unit S25 and further still turn on
the sixth switch unit S26 to control that the third cooker
unit L23 keeps outputting power. Until a third time t23,
the fourth cooker unit L24 is in turn to output power but
the third cooker unit L23 does not output power and fur-
ther the second cooker unit L22 also keeps outputting
power. Hence, the control unit Uc2 provides complemen-
tary control signals to control the fifth switch unit S25 and
the sixth switch unit S26 and further turns on the fourth
switch unit S24 to control the output power of the fourth
cooker unit L24. The complementary control signals
mean that the fifth control signal S25’ is in high-level and
the sixth control signal S26’ is in low-level, or vice versa,
and further the fourth control signal S24’ is kept in high-
level. At this time, the fourth cooker unit L24 does output
power. Also, the control unit Uc2 can also provide com-
plementary control signals to the second switch unit S22
and the third switch unit S23 and further still turn on the
first switch unit S21 to control that the second cooker unit
L22 keeps outputting power. Until a fourth time t24, the
induction cooker provides the time-sharing control in a
complete duty cycle. Accordingly, a duty cycle ratio be-
tween controlling the first cooker unitL21 and the second
cooker unit L22 is 1:2 so that the output power of the first
cooker unit L21 and that of the second cooker unit L22
are 400 watts and 800 watts, respectively. Also, a duty
cycle ratio between controlling the third cooker unit L23
and the fourth cooker unit L24 is 2:1 so that the output
power of the third cooker unit L23 and that of the fourth
cooker unit L24 are 800 watts and 400 watts, respective-
ly.

[0019] Reference is made to Fig. 3A which is a sche-
matic circuit diagram of the induction cooker with a
time-sharing control function according to a third embod-
iment of the present disclosure. The circuit structure of
the third embodiment is substantially identical to that of
the above-mentioned second embodiment. However, the
major difference between the two embodiments is that
the third embodiment further includes a plurality of diode
units D31~D34, namely, a first diode unit D31, a second
diode unit D32, a third diode unit D33, and a fourth diode
unit D34. The firstdiode unit D31 is electrically connected
to a first switch unit S31 and a common contact of a sec-
ond switch unit S32 and a third switch unit S33. The sec-
ond diode unit D32 is electrically connected to the third
switch unit S33 and a common contact of the first switch
unit S31 and the second switch unit S32. The third diode
unit D33 is electrically connected to a fourth switch unit
S34 and a common contact of a fifth switch unit S35 and
a sixth switch unit S36. In addition, the fourth diode unit
D34 is electrically connected to the sixth switch unit S36
and a common contact of the fourth switch unit S34 and
the fifth switch unit S35. In particular, the time-sharing
control in this embodiment is identical to that in the sec-
ond embodiment and reference is made to Fig. 3B which
is a timing diagram of the time-sharing control of the in-
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duction cooker according to the third embodiment of the
present disclosure. In particular, the switch units
S31~S36 are controlled by the control signals S31'~S36’
produced from a control unit Uc3, respectively.

[0020] As shown in Fig. 3A, each of the switch units
S31~S36is connected in parallel to an anti-parallel diode
(not labeled) and a parasitic capacitance (not shown).
Due to inherent parasitic effects of the components, the
switch units S31~S36 would accumulate parasitic losses
and increase electromagnetic interferences when the
switch units S31~S36 are under zero-voltage-switching
operations. Accordingly, the diode units D31~D34 play
roles as freewheeling diodes in this embodiment to pro-
vide freewheeling paths when the switch units S31~S36
are under zero-voltage-switching operations, thus im-
proving inherent parasitic effects of the components in
the second embodiment.

[0021] Reference is made to Fig. 4A which is a sche-
matic circuit diagram of the induction cooker with a
time-sharing control function according to a fourth em-
bodiment of the present disclosure. The induction cooker
includes three cooker units L41~L43 (namely, a first
cooker unit L41, a second cooker unit L42, and a third
cooker unit L43), five switch units S41~S45 (namely, a
first switch unit S41, a second switch unit S42, a third
switch unit S43, a fourth switch unit S44, and a fifth switch
unit S45), and a control unit Uc4. The first switch unit S41
is electrically connected to the second switch unit S42
and then electrically connected to the first cooker unit
L41. The second switch unit S42 is electrically connected
to the third switch unit S43 and then electrically connect-
ed to the second cooker unit L42. In addition, the fourth
switch unit S44 is electrically connected to the fifth switch
unit S45 and then electrically connected to the third cook-
er unit L43.

[0022] The control unit Uc4 switches on two switch
units adjacently and correspondingly connected to a
cooker unit in a working condition and keeps high-level
on other switch units adjacently and correspondingly con-
nected to a cooker unit in a non-working condition, thus
alternately operating in time-sharing control manner to
the first cooker unit L41 and the second cooker unit L42
and also to the third cooker unit L43. The detail descrip-
tion of the time-sharing control is referenced to Fig. 4B
which is a timing diagram of the time-sharing control of
the induction cooker according to the fourth embodiment
of the present disclosure. The control unit Uc4 produces
a first control signal S41’, a second control signal S42’,
a third control signal S43’, a fourth control signal S44’,
and a fifth control signal S45’ to control turning on or
turning off the first switch unit S41, the second switch
unit S42, the third switch unit S43, the fourth switch unit
S44, and the fifth switch unit S45, respectively.

[0023] Reference is made to the timing diagram and it
is assumed that the first cooker unit L41 and the second
cooker unit L42 output 800 watts and 400 watts, respec-
tively. In addition, it is assumed that the third cooker unit
L43 outputs 600 watts. Also, the output power of the first
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cooker unit L41 is controlled earlier than that of the sec-
ond cooker unit L42 is controlled in the time-sharing con-
trol during a duty cycle, but not limited. In this case, the
control unit Uc4 can control either the first cooker unit
L41 or the second cooker unit L42 and simultaneously
control the third cooker unit L43. Accordingly, the control
unit Uc4 can provide complementary control signals to
the first switch unit S41 and the second switch unit S42
at a first time t41 and further turn on the third switch unit
S43 to control the output power of the first cooker unit
L41. The complementary control signals mean that the
first control signal S41’ is in high-level and the second
control signal S42’ is in low-level, or vice versa, and fur-
ther the third control signal S43’ is kept in high-level. At
this time, the second cooker unit L42 does not output
power. At the same time (the first time t41), the control
unit Uc4 can also provide complementary control signals
to the fourth switch unit S44 and the fifth switch unit S45
to control the output power of the third cooker unit L43.
The complementary control signals mean that the fourth
control signal S44’ is in high-level and the fifth control
signal S45'’ is in low-level, or vice versa. Until a second
time t42, the third cooker unit L43 does not output power
and the first cooker unit L41 also keeps outputting power.
Hence, the fourth control signal S44’ and the fifth control
signal S45’ are both controlled in low-level by the control
unit Uc4 to turn off the fourth switch unit S44 and the fifth
switch unit S45 so that the third cooker unit L43 does not
output power. In addition, the control unit Uc4 still pro-
vides complementary control signals to the first switch
unit S41 and the second switch unit S42 and further turns
on the third switch unit S43 to control that the first cooker
unit L41 keeps outputting power. Until a third time t43,
the second cooker unit L42 is in turn to output power but
the first cooker unitL41 does not output power and further
the third cooker unit L43 still does not output power.
Hence, the control unit Uc4 provides complementary
control signals to control the second switch unit S42 and
the third switch unit S43 and further turns on the first
switch unit S41 to control the output power of the second
cooker unit L42. The complementary control signals
mean that the second control signal S42’ is in high-level
and the third control signal S43’ is in low-level, or vice
versa, and further the first control signal S41’ is kept in
high-level. At this time, the fourth control signal S44’ and
the fifth control signal S45’ are still both controlled in low-
level by the control unit Uc4 to turn off the fourth switch
unit S44 and the fifth switch unit S45 so that the third
cooker unit L43 still does not output power. Until a fourth
time t44, the induction cooker provides the time-sharing
controlin acomplete duty cycle. Accordingly, a duty cycle
ratio between controlling the first cooker unit L41 and the
second cooker unit L42 is 2:1 so that the output power
of the first cooker unit L41 and that of the second cooker
unit L42 are 800 watts and 400 watts, respectively. Also,
a duty cycle of controlling the third cooker unitL43 is 50%
so that the output power of the third cooker unit L43 is
600 watts.
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[0024] Reference is made to Fig. 5A which is a sche-
matic circuit diagram of the induction cooker with a
time-sharing control function according to a fifth embod-
iment of the present disclosure.

[0025] The induction cooker includes three cooker
units L51~L53 (namely, a first cooker unit L51, a second
cooker unit L52, and a third cooker unit L53), four switch
units S51~S54 (namely, a first switch unit S51, a second
switch unit S52, a third switch unit S53, and a fourth
switch unit S54), and a control unit Uc5. The first switch
unit S51 is electrically connected to the second switch
unit S52 and then electrically connected to the first cooker
unit L51. The second switch unit S52 is electrically con-
nected to the third switch unit S53 and then electrically
connected to the second cooker unit L52. In addition, the
third switch unit S53 is electrically connected to the fourth
switch unit S54 and then electrically connected to the
third cooker unit L53.

[0026] The control unit Uc5 switches on two switch
units adjacently and correspondingly connected to a
cooker unit in a working condition and keeps high-level
on other switch units adjacently and correspondingly con-
nected to a cooker unit in a non-working condition, thus
alternately operating in time-sharing control manner to
the first cooker unit L51, the second cooker unit L52, and
the third cooker unit L53. The detail description of the
time-sharing control is referenced to Fig. 5B which is a
timing diagram of the time-sharing control of the induction
cooker according to the fifth embodiment of the present
disclosure. The control unit Uc5 produces a first control
signal S51°, a second control signal S52’, a third control
signal S53’, and a fourth control signal S54’ to control
turning on or turning off the first switch unit S51, the sec-
ond switch unit S52, the third switch unit S53, and the
fourth switch unit S54, respectively.

[0027] Reference is made to the timing diagram and it
is assumed that the first cooker unit L51, the second
cooker unit L52, and the third cooker unit L53 output 600
watts, 400 watts, and 200 watts, respectively. Also, the
output power of the first cooker unit L51 is controlled ear-
lier than that of the second cooker unit L52 is controlled
and then that of the third cooker unit L53 is controlled in
the time-sharing control during a duty cycle, but not lim-
ited. In this case, the control unit Uc5 can control either
the first cooker unit L51, the second cooker unit L52, or
the third cooker unit L53. Accordingly, the control unit
Uc5 can provide complementary control signals to the
first switch unit S51 and the second switch unit S52 at a
first time t51 and further turn on the third switch unit S53
and the fourth switch unit S54 to control the output power
of the first cooker unit L51. The complementary control
signals mean that the first control signal S51’ is in high-
level and the second control signal S52’ is in low-level,
or vice versa, and further the third control signal S53’ and
the fourth control signal S54’ are kept in high-level. At
this time, the second cooker unit L52 and the third cooker
unit L53 do not output power. Until a second time t52,
the second cooker unit L52 is in turn to output power but
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the first cooker unit L51 and the third cooker unit L53 do
not output power. Hence, the control unit Uc5 provides
complementary control signals to control the second
switch unit S52 and the third switch unit S53 and further
turns on the first switch unit S51 and the fourth switch
unit S54 to control the output power of the second cooker
unit L52. The complementary control signals mean that
the second control signal S52’ is in high-level and the
third control signal S53’ is in low-level, or vice versa, and
further the first control signal S51° and the fourth control
signal S54’ are kept in high-level. At this time, the first
cooker unitL51 and the third cooker unit L53 do not output
power. Until a third time t53, the third cooker unit L53 is
in turn to output power but the first cooker unit L51 and
the second cooker unit L52 do not output power. Hence,
the control unit Uc5 provides complementary control sig-
nals to control the third switch unit S53 and the fourth
switch unit S54 and further turns on the first switch unit
S51 and the second switch unit S52 to control the output
power of the third cooker unit L53. The complementary
control signals mean that the third control signal S53’ is
in high-level and the fourth control signal S54’ is in low-
level, or vice versa, and further the first control signal
S51’ and the second control signal S52’ are kept in high-
level. At this time, the first cooker unit L51 and the second
cooker unit L52 do not output power. Until a fourth time
t54, the induction cooker provides the time-sharing con-
trol in a complete duty cycle. Accordingly, a duty cycle
ratio between controlling the first cooker unit L51, the
second cooker unit L52, and the third cooker unit L53 is
3:2:1 so that the output power of the first cooker unit L51,
the second cooker unit L52, and the third cooker unit L53
are 600 watts, 400 watts, and 200 watts, respectively.

[0028] Reference is made to Fig. 6A which is a sche-
matic circuit diagram of the induction cooker with a
time-sharing control function according to a sixth embod-
iment of the present disclosure. The induction cooker in-
cludes four cooker units L61~L64 (namely, a first cooker
unit L61, a second cooker unit L62, a third cooker unit
L63, and a fourth cooker unit L64), two switch units
S61,S62 (namely, a first switch unit S61 and a second
switch unit S62), four auxiliary switch units G61~G64
(namely, a first auxiliary switch unit G61, a second aux-
iliary switch unit G62, a third auxiliary switch unit G63,
and a fourth auxiliary switch unit G64), and a control unit
Uc6. In particular, each of the auxiliary switch units is a
bidirectional triode thyristor (also called a triode for alter-
nating current, TRIAC) or a silicon controlled rectifier
(SCR), but not limited. The first auxiliary switch unit G61
is electrically connected to the first cooker unit L61. The
second auxiliary switch unit G62 is electrically connected
to the second cooker unit L62. The third auxiliary switch
unit G63 is electrically connected to the third cooker unit
L63. In addition, the fourth auxiliary switch unit G64 is
electrically connected to the fourth cooker unit L64. The
first switch unit S61 is electrically connected to the sec-
ond switch unit S62 and then electrically connected to
the in-series auxiliary switch units G61~G64 and cooker
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units L61~L64.

[0029] The control unit Uc6 switches on two switch
units adjacently and correspondingly connected to a
cooker unit in a working condition and keeps high-level
on other switch units adjacently and correspondingly con-
nected to a cooker unit in a non-working condition, thus
alternately operating in time-sharing control manner to
the first cooker unit L61, the second cooker unit L62, the
third cooker unit L63, and the fourth cooker unit L64. The
detail description of the time-sharing control is referenced
to Fig. 6B which is a timing diagram of the time-sharing
control of the induction cooker according to the sixth em-
bodiment of the present disclosure. The control unit Uc6
produces a first control signal S61’ and a second control
signal S62’ to control turning on or turning off the first
switch unit S61 and the second switch unit S62, respec-
tively. Furthermore, the control unit Uc6 produces a first
auxiliary control signal G61’, a second auxiliary control
signal G62’, a third auxiliary control signal G63’, and a
fourth auxiliary control signal G64’ to control turning on
or turning off the first auxiliary switch unit G61, the second
auxiliary switch unit G62, the third auxiliary switch unit
G63, and the fourth auxiliary switch unit G64, respective-
ly.

[0030] Reference is made to the timing diagram and it
is assumed that the first cooker unit L61, the second
cooker unit L62, the third cooker unit L63, and the fourth
cooker unit L64 output 400 watts, 400 watts, 200 watts,
and 200 watts, respectively. Also, the output power of
the first cooker unit L61 is controlled earlier than that of
the second cooker unit L62 is controlled and then that of
the third cooker unit L63 and is controlled and then that
of the fourth cooker unit L64 is controlled in the time-shar-
ing control during a duty cycle, but not limited. In this
case, the control unit Uc6 can control either the first cook-
er unit L61, the second cooker unit L62, the third cooker
unit L63, or the fourth cooker unit L64. Accordingly, the
control unit Uc6 can provide complementary control sig-
nals to the first switch unit S61 and the second switch
unit S62 at a first time t61 and further turn on the first
auxiliary switch unit G61 to control the output power of
the first cooker unit L61. The complementary control sig-
nals mean that the first control signal S61’ is in high-level
and the second control signal S62’ is in low-level, or vice
versa, and further the first auxiliary control signal G61’ is
keptin turned-on-level and the other auxiliary control sig-
nals G62’'~G64’ are kept in turned-off-level. At this time,
the second cooker unit L62, the third cooker unit L63,
and the fourth cooker unit L64 do not output power. Until
a second time t62, the second cooker unit L62 is in turn
to output power but the first cooker unit L61, the third
cooker unit L63, and the fourth cooker unit L64 do not
output power. Hence, the control unit Uc6 provides com-
plementary control signals to control the first switch unit
S61 and the second switch unit S62 and further turns on
the second auxiliary switch unit G62 to control the output
power of the second cooker unitL62. The complementary
control signals mean that the first control signal S61’ is
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in high-level and the second control signal S62’ is in low-
level, or vice versa, and further the second auxiliary con-
trol signal G62’ is kept in turned-on-level and the other
auxiliary control signals G61°'~G64’ are kept in turned-
off-level. At this time, the first cooker unit L61, the third
cooker unit L63, and the fourth cooker unit L64 do not
output power. Until a third time 163, the third cooker unit
L63 is in turn to output power but the first cooker unit L61,
the second cooker unit L62, and the fourth cooker unit
L64 do not output power. Hence, the control unit Uc6
provides complementary control signals to control the
first switch unit S61 and the second switch unit S62 and
further turns on the third auxiliary switch unit G63 to con-
trol the output power of the third cooker unit L63. The
complementary control signals mean that the first control
signal S61’ is in high-level and the second control signal
S62’ is in low-level, or vice versa, and further the third
auxiliary control signal G63’ is kept in turned-on-level and
the other auxiliary control signals G61'~G64’ are kept in
turned-off-level. At this time, the first cooker unit L61, the
second cooker unit L62, and the fourth cooker unit L64
do not output power. Until a fourth time t64, the fourth
cooker unit L64 is in turn to output power but the first
cooker unitL61, the second cooker unit L62, and the third
cooker unit L63 do not output power. Hence, the control
unit Uc6 provides complementary control signals to con-
trol the first switch unit S61 and the second switch unit
S62 and further turns on the fourth auxiliary switch unit
G64 to control the output power of the fourth cooker unit
L64. The complementary control signals mean that the
first control signal S61’ is in high-level and the second
control signal S62’ is in low-level, or vice versa, and fur-
ther the fourth auxiliary control signal G64’ is kept in
turned-on-level and the other auxiliary control signals
G61'~G63’ are kept in turned-off-level. At this time, the
first cooker unit L61, the second cooker unit L62, and the
third cooker unit L63 do not output power. Until a fifth
time 165, the induction cooker provides the time-sharing
controlin acomplete duty cycle. Accordingly, a duty cycle
ratio between controlling the first cooker unit L61, the
second cooker unit L62, the third cooker unit L63, and
the fourth cooker unit L64 is 2:2:1:1 so that the output
power of the first cooker unit L61, the second cooker unit
L62, the third cooker unit L63, and the fourth cooker unit
L64 are 400 watts, 400 watts, 200 watts, and 200 watts,
respectively.

[0031] Reference is made to Fig. 7A which is a sche-
matic circuit diagram of the induction cooker with a
time-sharing control function according to a seventh em-
bodiment of the present disclosure. The circuit structure
of the seventh embodiment is substantially identical to
that of the above-mentioned sixth embodiment. Howev-
er, the major difference between the two embodiments
is that the in-series auxiliary switch units G71~G74 and
cooker units L71~L74 are electrically connected in par-
allel to each other and then grounded. This kind of circuit
structure is used to provide isolation from noises by the
grounding scheme so that the auxiliary switch units
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G71~G74 avoid noise interferences and the auxiliary
switch units G71~G74 can be correctly controlled by the
auxiliary switch signals G71'~G74’ produced from a con-
trol unit Uc7. In particular, the time-sharing control in this
embodiment is identical to that in the sixth embodiment
and reference is made to Fig. 7B which is a timing dia-
gram of the time-sharing control of the induction cooker
according to the seventh embodiment of the present dis-
closure.

[0032] Referenceis made to Fig. 8 which is a flowchart
of a method of operating the induction cooker with a
time-sharing control function according to the present
disclosure. The method includes the following steps: A
plurality of switch units are provided (S100). In particular,
each of the switch units is a power transistor switch, such
as a metal-oxide-semiconductor field-effect transistor
(MOSFET), a bipolar junction transistor (BJT), or an in-
sulated gate bipolar transistor (IGBT), but not limited. A
plurality of cooker units are provided (S200). In particular,
each of the cooker units is an induction cooker. A control
unit is provided (S300). The control unit switches on the
switch units correspondingly connected to one or more
cooker units of a first subgroup of cooker units selected
from the plurality of cooker units so as to control the one
or more cooker units of the first subgroup in a working
condition (namely, under switching on control) and keeps
high-level on the switch units correspondingly connected
to one or more cooker units of a second subgroup of
cooker units selected from the plurality of cooker units
so as to control the one or more cooker units of the second
subgroup in a non-working condition, thus alternately op-
erating in time-sharing control manner to the induction
cooker (S400), wherein the first subgroup is different from
the second subgroup. Note that, the control unit provides
complementary control signals to control two corre-
sponding switch units, control duty cycle ratios, and al-
ternatively control working sequence of the cooker units
so as to implement the time-sharing control of the induc-
tion cooker. In addition, the method further includes fol-
lowing steps. A plurality of freewheeling diodes are pro-
vided to provide freewheeling paths when the switch units
are under zero-voltage-switching operations. A plurality
of auxiliary switch units are provided to provide time-shar-
ing control to the induction cooker by controlling the duty
cycle. In particular, each of the auxiliary switch units is a
bidirectional triode thyristor (also called a triode for alter-
nating current, TRIAC) or a silicon controlled rectifier
(SCR), but not limited.

[0033] In conclusion, the present disclosure has fol-
lowing advantages:

1. The switch units are provided to control the duty
cycle ratio to implement the induction cooker with a
time-sharing control function, thus simplifying the
control circuit and reducing the amount of the switch
elements and consumption energy thereof;

2. The additional diode units are provided to improve
inherent parasitic losses and electromagnetic inter-
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ferences when the switch units are under zero-volt-
age-switching operations; and

3. The grounding scheme is used to provide isolation
from noises to avoid noises interfering the auxiliary
switch units.

Claims

An induction cooker with a time-sharing control func-
tion comprising:

a plurality of switch units (S21~S26);

a control unit (Uc2) electrically connected to the
switch units (S21~S26) and configured to con-
trol each of the switch units (S21~S26); and

a plurality of cooker units (L21-L24), each of the
cooker units (L21~L24) electrically connected to
two corresponding switch units (S21~S26);

wherein the control unit (Uc2) is configured to switch
on the switch units (S21~S26) correspondingly con-
nected to one or more cooker units (L21~L24) of a
first subgroup of cooker units (L21~L24) selected
from said plurality of cooker units (L21~L24) so as
to control the one or more cooker units (L21~L24) of
the first subgroup in a working condition and to keep
high-level on the switch units (S21~S26) corre-
spondingly connected to one or more cooker units
(L21~L24) of a second subgroup of cooker units
(L21~L24) selected from said plurality of cooker units
(L21~L24) so as to control the one or more cooker
units (L21~L24) of the second subgroup in a non-
working condition, thus alternately operating in time-
sharing control manner to the induction cooker,
wherein said first subgroup is different from said sec-
ond subgroup.

The induction cooker in claim 1, wherein the cooker
units (L21~L24) have a first cooker unit (L21) and a
second cooker unit (L22), the first cooker unit (L21)
is electrically connected to a first switch unit (S21)
and a second switch unit (S22) and the second cook-
er unit (L22) is electrically connected to the second
switch unit (S22) and a third switch unit (S23); the
control unit (Uc2) is configured to provide comple-
mentary control signals (S21’, S22’) to switch on the
first switch unit (S21) and the second switch unit
(S22) and to keep high-level on the third switch unit
(S23) so as to control the first cooker unit (L21) in
the working condition; the control unit (Uc2) is con-
figured to provide complementary control signals
(S22’, S23’) to switch on the second switch unit (S22)
and the third switch unit (S23) and to keep high-level
on the first switch unit (S21) so as to control the sec-
ond cooker unit (L22) in the working condition.

The induction cooker in claim 2, wherein the first
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cooker unit (L21) is electrically connected to a com-
mon contact of the first switch unit (S21) and the
second switch unit (S22);

the second cooker unit (L22) is electrically connected
to a common contact of the second switch unit (S22)
and the third switch unit (S23).

The induction cooker in claim 2, wherein the control
unitis configured to alternatively provide a duty cycle
control to the first cooker unit (L21) and the second
cooker unit (L22) so as to switch a working sequence
of the first cooker unit (L21) and the second cooker
unit (L22).

The induction cooker in claim 4, wherein the second
cooker unit (L22) is in the non-working condition
when the first cooker unit (L21) is in the working con-
dition; the first cooker unit (L21) is in the non-working
condition when the second cooker unit (L22) is in the
working condition.

The induction cooker in claim 2, wherein the first
switch unit (S31) is electrically connected to the sec-
ond switch unit (S32) via a first diode unit (D31) and
the second switch unit (S32) is electrically connected
to the third switch unit (S33) via a second diode unit
(D32); the first diode unit (D31) is configured to pro-
vide a freewheeling path when the first switch unit
(S31) and the second switch unit (S32) are in a zero-
voltage-switching operation and the second diode
unit (D32) is configured to provide a freewheeling
path when the second switch unit (S32) and the third
switch unit (S33) are in a zero-voltage-switching op-
eration.

The induction cooker in claim 1, wherein the cooker
units (L61~L64) have a first cooker unit (L61) and a
second cooker unit (L62), the first cooker unit (L61)
is electrically connected to a first auxiliary switch unit
(G61) in series to form a first series path and the
second cooker unit (L62) is electrically connected to
a second auxiliary switch unit (G62) in series to form
a second series path; the first series path is electri-
cally connected to the second series path in parallel
to form a first main path and the first main path is
further electrically connected to a first switch unit
(S61) and a second switch unit (S62); the control
unit (Uc6) is configured to provide complementary
control signals (S61’, S62’) to switch on the first
switch unit (S61) and the second switch unit (S62)
and to keep high-level on the first auxiliary switch
unit (G61) so as to control the first cooker unit (L61)
in the working condition; the control unit (Uc6) is con-
figured to provide complementary control signals
(S61’, S62’) to switch on the first switch unit (S61)
and the second switch unit (S62) and to keep high-
level on the second auxiliary switch unit (G62) so as
to control the second cooker unit (L62) in the working
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condition.

The induction cooker in claim 7, wherein the first
main path is electrically connected to a common con-
tact of the first switch unit (S61) and the second
switch unit (S62).

The induction cooker in claim 7, wherein the control
unit (UcB)is configured to provide a duty cycle control
to the first cooker unit (L61) and the second cooker
unit (L62) so as to switch a working sequence of the
first cooker unit (L61) and the second cooker unit
(L62).

Theinduction cookerin claim 7, wherein the first aux-
iliary switch unit (G61) and the second auxiliary
switch unit (G62) are a bidirectional triode thyristor
(TRIAC) or a silicon controlled rectifier (SCR).

A method of operating an induction cooker with a
time-sharing control function; steps of the method
comprising:

(@) providing a plurality of switch units
(S21~S26) (S100);

(b) providing a plurality of cooker units
(L21~L24) (S200);

(c) providing a control unit (Uc2) (S300); and
(d) switching on the switch units correspondingly
connected to one or more cooker units
(L21~L24) of a first subgroup of cooker units
(L21~L24) selected from said plurality of cooker
units (L21~L24) so as to control the one or more
cooker units (L21~L24) of the first subgroup in
a working condition and keeping high-level on
the switch units (S21~S26) correspondingly
connected to one or more cooker units
(L21~L24) of a second subgroup of cooker units
(L21~L24) selected from said plurality of cooker
units (L21~L24) so as to control the one or more
cooker units (L21~L24) of the second subgroup
in a non-working condition, thus alternately op-
erating in time-sharing control manner to the in-
duction cooker (S400), wherein said first sub-
group is different from said second subgroup.

The method of operating the induction cooker in
claim 11, further comprising:

(e) providing a plurality of freewheeling diode
units, the freewheeling diode units are config-
ured to providing freewheeling paths when the
switch units are in zero-voltage-switching oper-
ations.

The method of operating the induction cooker in
claim 11, wherein in step (d), the control unit is con-
figured to alternatively provide a duty cycle control
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to the first cooker unit (L21) and the second cooker
unit (L22) so as to switch a working sequence of the
first cooker unit (L21) and the second cooker unit
(L22).

The method of operating the induction cooker in
claim 13, wherein the second cooker unitis (L22) in
the non-working condition when the first cooker unit
(L21) is in the working condition; the first cooker unit
(L21) is in the non-working condition when the sec-
ond cooker unit (L22) is in the working condition.
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