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Description

Title of Invention: CONTROLLING DRIVER TO SUPPLY

POWER
Background Art

A process of forming an image on a print medium in an image forming apparatus is
as follows. First, when an electrostatic latent image is formed by exposing a pho-
toreceptor, and a toner is supplied thereto, toner particles charged on a surface of the
photoreceptor are distributed according to a form of the electrostatic latent image.
Next, the toner particles on the surface of the photoreceptor are transferred to a print
medium, and the toner particles transferred to the print medium are heated and/or
pressed and thus are fused to the print medium. Thus, an image may be formed on the
print medium.

In order to perform such a process, an image forming apparatus includes a fuser for
heating and/or pressing toner particles transferred to a print medium and fusing the

toner particles.
Disclosure of Invention

Solution to Problem

An image forming apparatus and method for controlling a fuserdriver that sup-
pliespower to a fuserare provided. The image forming apparatus performs wave num-
bercontrol and phrase control with respect to input alternating currentpower, and sup-
pliespower to the fuser.In an example, the image forming apparatus controls the
fuserdriver so as to alternately perform the wave numbercontrol and the phrase control.
Brief Description of Drawings

These and/or other aspects will become apparent and more readily appreciated from
the following description of examples, taken in conjunction with the accompanying
drawings in which:

FIG. 1 shows a structure of an image forming apparatus according to an example;

FIG. 2 shows a print unit according to an example;

FIG. 3 shows a structure of an image forming apparatus according to another
example;

FIG. 4 shows a method of determining a control method according to a set duty,
according to an example;

FIG. 5 shows a method of performing wave number control and phase control
according to a set duty, according to an example;

FIG. 6 shows a fuser including two heaters according to an example;

FIG. 7 shows a duty table in an image forming apparatus including a fuser having
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two heaters according to an example;
[12] FIG. 8 shows a method of performing wave number control and phase control

according to a set duty in an image forming apparatus including a fuser having two
heaters according to an example;

[13] FIG. 9 shows a method of performing wave number control and phase control in a
warm-up mode according to an example;

[14] FIG. 10 shows a method of performing wave number control and phase control in a
warm-up mode of an image forming apparatus including a fuser having two heaters
according to an example; and

[15] FIG. 11 is a flowchart of an operation method of an image forming apparatus

according to an example.

Best Mode for Carrying out the Invention

[16] An image forming apparatus comprises a fuser; a fuserdriver to perform at least one
of wave numbercontrol or phrase control with respect to input alternating cur-
rentpower, and supplypower to the fuser; a memory to store a program for controlling
the fuserdriver; and a processor to control the fuserdriver so as to alternately perform
the wave number control and the phrase control by executing the program stored in the
memory.

Mode for the Invention

[17] Various examples will now be described with reference to the accompanying
drawings. The present examples may have different forms. A description of details
widely known to those of ordinary skill in the art is omitted herein to more clearly
explain features of the present examples. As used herein, the term "and/or" includes
any and all combinations of one or more of the associated listed items. Expressions
such as "at least one of," when preceding a list of elements, modify the entire list of
elements and do not modify the individual elements of the list.

[18] It will be understood that, when an element is referred to as being "connected to"
another element, the element can be directly connected to the other element or in-
tervening elements may be present therebetween. When a portion "includes" an
element, another element may be further included, rather than excluding the existence
of the other element, unless otherwise described.

[19] The term "image forming job" used herein may refer to image formation or various
jobs (e.g., printing, scanning, or faxing) related to an image, for example, creation,
storage, transmission, etc. of an image file. The term "job" may refer to not only an
image forming job but also a series of processes required to perform the image forming
job.

[20] In addition, the term "image forming apparatus" may refer to all apparatuses, such as
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a printer, a scanner, a fax machine, a multi-function printer (MFP), or a display, which
are capable of performing an image forming job.

In addition, the term "print data" may refer to data converted into a format able to be
printed by a printer.

In addition, the term "scan file" may refer to a file created by scanning an image in a
scanner.

In addition, the term "user" may refer to a person who performs manipulations
related to an image forming job by using an image forming apparatus or a device
connected to the image forming apparatus in a wired or wireless manner.

FIG. 1 shows a structure of an image forming apparatus according to an example.

Referring to FIG. 1, an image forming apparatus 100 may include an input/output
(I/O) unit 110, a processor 120, a communicator 130, a memory 140, and an image
forming job unit 150. Although not shown, the image forming apparatus 100 may
further include other components such as a power supply for supplying power to each
element of the image forming apparatus 100.

The I/O unit 110 may include an input unit that receives, from a user, an input, etc.
for performing an image forming job, and an output unit that displays a result of the
image forming job, information regarding a state of the image forming apparatus 100,
etc. For example, the I/O unit 110 may include an operation panel for receiving a user
input, a display panel for showing a screen, etc.

As an example, the input unit may include devices, such as, a keyboard, a physical
button, a touch screen, a camera, a microphone, etc., which may receive various types
of user inputs. Also, the output unit may include, for example, a display panel, a
speaker, etc. However, the present disclosure is not limited thereto, and the I/O unit
110 may include a device that supports various inputs and outputs.

The processor 120 may control operations of the image forming apparatus 100 and
may include a processor such as a central processing unit (CPU). The processor 120
may control other elements included in the image forming apparatus 100 so as to
perform operations corresponding to a user input received through the I/0 unit 110.

For example, the processor 120 may execute a program stored in the memory 140,
read a file stored in the memory 140, store a new file in the memory 140, etc.

The communicator 130 may perform wired/wireless communication with another
device or a network. To this end, the communicator 130 may include a communication
module that supports at least one of various wired/wireless communication methods.
For example, the communication module may be a chipset, a sticker/a barcode (e.g., a
sticker including a near field communication (NFC) tag), etc. including information
required for communication.

The wireless communication may include, for example, at least one of Wireless
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Fidelity (Wi-Fi), Wi-Fi Direct, Bluetooth, Ultra Wide Band (UWB) and NFC. The
wired communication may include, for example, at least one of a universal serial bus
(USB) and a wired local area network (LAN) (Ethernet).

The communicator 130 may be connected to an external device outside the image
forming apparatus 100 and may receive/transmit signals or data from/to the external
device. The communicator 130 may transmit signals or data received from the external
device to the processor 120 or may transmit signals or data generated in the processor
120 to the external device. For example, when the communicator 130 receives a print
command signal and print data from the external device, the processor 120 may output
the received print data through a print unit 151.

Programs such as applications and data such as files may be installed and stored in
the memory 140. The processor 120 may access and use the data stored in the memory
140 or may store new data in the memory 140. Also, the processor 120 may execute
the programs installed in the memory 140 and may install, in the memory 140, ap-
plications externally received through the communicator 130.

The image forming job unit 150 may perform an image forming job such as printing,
scanning, copying, or faxing.

Referring to FIG. 1, the image forming job unit 150 includes the print unit 151, a
scan unit 152, and a fax unit 153. However, according to necessity, the image forming
job unit 150 may include only some of the print unit 151, the scan unit 152, and the fax
unit 153 or may further include an element that performs another image forming job.

The print unit 151 may form an image on a recording medium by using various
printing methods such as an electrophotography method, an inkjet method, a thermal
transfer method, and a thermosensitive method. In an example, the print unit 151 may
print an image on the recording medium through a series of processes including an
exposing process, a developing process, a transfer process, and a fusing process. The
print unit 151 will be further described with reference to FIG. 2.

FIG. 2 shows a print unit according to an example.

Referring to FIG. 2, the print unit 151 may include a photoreceptor 1511, a charger
1512, an exposure device 1513, a developer 1514, a transfer device 1515, and a fuser
1516. The print unit 151 may further include a paper feeder (not shown) that provides a
recording medium P. An electrostatic latent image is formed on the photoreceptor
1511. The photoreceptor may be referred to as a photoconductive drum, a photo-
conductive belt, or the like, according to its type. The charger 1512 charges a surface
of the photoreceptor 1511 to a constant electric potential. The charger 1512 may be
embodied as a corona charger, a charging roller, a charging brush, or the like. The
exposure device 1513 changes an electric potential of the surface of the photoreceptor

1511 based on information regarding an image to be printed, thereby forming the elec-
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trostatic latent image on the surface of the photoreceptor 1511. For example, the
exposure device 1513 irradiates light that is modulated based on the information
regarding the image to be printed onto the photoreceptor 1511 so as to form the elec-
trostatic latent image. The exposure device 1513 may be referred to as an optical
scanner, or the like. The developer 1514 includes a developing agent therein and
provides the developing agent to the electrostatic latent image, thereby developing the
electrostatic latent image into a visible image. The developer 1514 may include a de-
veloping roller 1517 that provides the developing agent to the electrostatic latent
image. For example, the developing agent may be provided from the developing roller
1517 to the electrostatic latent image formed on the photoreceptor 1511 due to a de-
veloping electric field between the developing roller 1517 and the photoreceptor 1511.
The visible image formed on the photoreceptor 1511 is transferred to the recording
medium P by the transfer device 1515. The transfer device 1515 may transfer the
visible image to the recording medium P by using, for example, an electrostatic
transfer method. The visible image is fixed to the recording medium P by electrostatic
attraction. The fuser 1516 fixes the visible image to the recording medium P by
applying heat and/or pressure to the visible image on the recording medium P. A
printing job is processed through the above-described. In addition, although not il-
lustrated in FIG. 2, the print unit 151 may include a fuser driver for driving the fuser
1516.

Referring again to FIG. 1, the scan unit 152 may irradiate light onto a document and
may read an image recorded on the document by receiving light reflected from the
document. A charge coupled device (CCD), a contact type image sensor (CIS), or the
like may be used as an image sensor that reads the image from the document. The scan
unit 152 may have a flatbed structure, in which a document is fixed at a certain
location and an image is read from the document by a moving image sensor, a
document-feed structure, in which an image sensor is fixed at a certain location and a
document is moved relative thereto, or a combination thereof.

The fax unit 153 may share an element for scanning an image with the scan unit 152
and may share an element for printing a received file with the print unit 151. The fax
unit 153 may transmit a scanned file to a destination or may externally receive a file.

FIG. 3 shows a structure of an image forming apparatus according to another
example.

Referring to FIG. 3, an image forming apparatus 300 may include a memory 310, a
fuser 320, a fuser driver 330, and a processor 340. The image forming apparatus 300 of
FIG. 3 may be the same apparatus as the image forming apparatus 100 of FIG. 1, and
the memory 310 and the processor 340 may also be the same elements as the memory
140 and the processor 120 of FIG. 1. Also, the fuser 320 may be the same element as
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the fuser 1516 of FIG. 2. Accordingly, repeated descriptions thereof will be briefly
provided below.

Programs such as applications and data such as files may be installed and stored in
the memory 310. In an example, the memory 310 may store a program for controlling
the fuser driver 330. In this regard, the program for controlling the fuser driver 330
may be installed in the memory 310. The processor 340 may execute the program for
controlling the fuser driver 330, which is stored in the memory 310.

The fuser 320 applies heat and/or pressure to an image transferred to a recording
medium and thus fixes the image to the recording medium. In an example, the fuser
320 may receive power supply from the fuser driver 330.

The fuser driver 330 may supply power to the fuser 320 in order to drive the fuser
320. In an example, the fuser driver 330 may perform wave number control and phase
control with respect to input of alternating current power and thus may supply power to
the fuser 320. In an example, the alternating current power may be supplied by an
external power source 301.

The wave number control is a method by which a control cycle is set to be an integer
multiple of a half cycle of alternating current power, which is supplied to the fuser 320,
and a supply of the alternating current power (i.e., an on and off of the alternating
current power) is controlled based on the half cycle of the alternating current power.
The phase control is a method by which a phase angle of alternating current power,
which is supplied to the fuser 320, is adjusted to control a supply of the alternating
current power (i.e., an on and off of the alternating current power). In an example, the
fuser driver 330 may alternately perform the wave number control and the phase
control based on the half cycle of the alternating current power according to control by
the processor 340.

The processor 340 controls operations of the image forming apparatus 300 and may
control the fuser driver 330 by executing a program, which is stored in the memory
310, for controlling the fuser driver 330. In an example, the processor 340 may control
the fuser driver 330 so as to alternately perform the wave number control and the phase
control. In this regard, the processor 340 may control the fuser driver 330 so as to al-
ternately perform the wave number control and the phase control based on the half
cycle of the alternating current power.

The processor 340 may set a control cycle and a duty and may control the fuser
driver 330 so as to perform the wave number control and the phase control according
to the set control cycle and duty. In an example, the processor 340 may set the control
cycle to be an even multiple of the half cycle of the alternating current power. In other
words, the control cycle may be an integer multiple of one cycle of the alternating

current power. According to an example, when the processor 340 sets the control cycle
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to be an even multiple of the half cycle of the alternating current power and thus al-
ternately performs the wave number control and the phase control based on the half
cycle of the alternating current power, the wave number control and the phase control
may be performed the same number of times.

Although not illustrated in FIG. 3, the image forming apparatus 300 may further
include a temperature sensor for measuring a temperature of the fuser 320. The tem-
perature sensor may measure a temperature of a fusing member included in the fuser
320. In an example, the processor 340 may set a target temperature of the fuser 320
according to the temperature of the fuser 320 measured by the temperature sensor and
may set a control cycle and a duty according to the set target temperature.

In addition, although not illustrated in FIG. 3, the image forming apparatus 300 may
further include a zero cross detector for detecting a zero cross point at which a voltage
of the alternating current power is O V. In an example, the processor 340 may control
the fuser driver 330 based on the zero cross point detected by the zero cross detector.
That is, the processor 340 may determine a half cycle of input alternating current
power based on the zero cross point.

The processor 340 may control the fuser driver 330 based on the zero cross point
detected by the zero cross detector so as to perform the wave number control with
respect to one preceding or following half cycle of the alternating current power and
perform the phase control with respect to the other following or preceding half cycle
where the wave number control is not performed. That is, the processor 340 may
control the fuser driver 330 so as to alternately perform the wave number control and
the phase control based on the zero cross point.

The processor 340 may determine a control method according to the set duty. In an
example, the processor 340 may control the fuser driver 330 so as to perform the phase
control when the set duty is greater than 0% and less than 50%, perform the wave
number control when the set duty is 50%, and alternately perform the wave number
control and the phase control when the set duty is greater than 50% and less than or
equal to 100%. This will be described below with reference to FIGS. 4 and 5.

FIG. 4 shows a method of determining a control method according to a set duty,
according to an example.

Referring to FIG. 4, the processor 340 may set a target temperature of the fuser 320
according to a measured temperature of the fuser 320, may set a control cycle for con-
trolling the fuser 320 according to the set temperature, and may store the control cycle
in a control cycle register 410. In an example, the processor 340 may set the control
cycle to be an even multiple of a half cycle of alternating current power. In FIG. 4, two
times of the half cycle of the alternating current power, that is, one cycle of the al-

ternating current power, has been set as the control cycle by setting 2 as the control
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cycle. Although FIG. 4 shows the control cycle stored in a register, the control cycle
may be stored in the memory 310.

The processor 340 may set a control cycle and generate a duty table 420 according to
the set control cycle. As an example, the processor 340 generates the duty table 420
corresponding to a number of control cycles. In the example of FIG. 4, 2 is set as the
control cycle, and thus, the duty table 420 is generated to input data regarding two half
cycles. The processor 340 inputs a set duty to the duty table 420. Referring to FIG. 4,
the processor 340 generates the duty table 420 to control the fuser driver 330 so as to
perform phase control at a first phase 421 and control the fuser driver 330 so as to
perform wave number control at a second phase 422. This is merely an example, and
the fuser driver 330 may be controlled so as to perform the wave number control and
then perform the phase control.

In this regard, 100% may be set as a duty for the second phase 422 at which the wave
number control is performed, and a duty (A) may be set within a range of 0~100% for
the first phase 421 at which the phase control is performed. According to an example,
the processor 340 may perform the phase control and/or the wave number control
based on a half cycle. Accordingly, even though 100% is set as a duty for the second
phase 422 at which the wave number control is performed, the wave number control is
on during only the half cycle, and thus, 50% is set as a duty based on the entire control
cycle. Likewise, even in a case of the phase control, although the duty (A) is set for the
first phase 421 at which the phase control is performed, a half of the duty (A) is set as a
duty based on the entire control cycle.

The processor 340 may set the phase control duty (A) as shown below.

1) When a duty is O ~ 50% based on the entire control cycle: phase control duty (A)
=set duty x 2

2) When a duty is 50% based on the entire control cycle: phase control duty (A) =0
(no phase control)

3) When a duty is 50 ~ 100% based on the entire control cycle: phase control duty
(A) = (set duty - 50) x 2

Referring to FIG. 4, when a duty is greater than 0% and less than 50% based on the
entire control cycle, the processor 340 allows the first phase 421 to be on and allows
the second phase 422 to be off. That is, the processor 340 controls the fuser driver 330
so as to perform only the phase control. When the duty is 50% based on the entire
control cycle, the processor 340 allows the first phase 421 to be off and allows the
second phase 422 to be on. That is, the processor 340 controls the fuser driver 330 so
as to perform only the wave number control. When the duty is greater than 50% and
less than or equal to 100% based on the entire control cycle, the processor 340 allows

both of the first phase 421 and the second phase 422 to be on. That is, the processor
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340 controls the fuser driver 330 so as to alternately perform the wave number control
and the phase control.

The processor 340 stores phase control and wave number control settings according
to a range of duty set by controlling the fuser driver 330 in a duty register 430.

FIG. 5 shows a method of performing wave number control and phase control
according to a set duty, according to an example.

Referring to FIG. 5, the processor 340 controls the fuser driver 330 so as to perform
phase control during a preceding half cycle of input alternating current power and
perform wave number control during the following half cycle. However, this is merely
an example, and the fuser driver 330 may be controlled so as to perform the wave
number control during a preceding half cycle and perform the phase control during the
following half cycle.

Referring to FIG. 5, when a duty is greater than 0% and less than 50% based on the
entire control cycle (510), the processor 340 controls the fuser driver 330 so as to
perform only the phase control during a preceding half cycle. When the duty is 50%
based on the entire control cycle (520), the processor 340 controls the fuser driver 330
so as to perform the wave number control during the following half cycle. When the
duty is greater than 50% and less than or equal to 100% based on the entire control
cycle (530), the processor 340 controls the fuser driver 330 so as to alternately perform
the phase control and the wave number control by performing the wave number control
during a preceding half cycle and performing the phase control during the following
half cycle.

When there is no suspension command of the processor 340, the fuser driver 330
may repeat performing operations according to the control cycle.

According to an example, a change in current according to a lapse of time may be
minimized by alternately performing the phase control and the wave number control,
and thus, flicker characteristics may improve.

FIG. 6 shows a fuser including two heaters according to an example.

Referring to FIG. 6, the fuser 320 may be the same element as the fuser 320 of FIG.
3. A heater is an element for generating heat required to apply heat and/or pressure to
an image transferred to a recording medium and thereby fix the image to the recording
medium. In an example, the fuser 320 may include a plurality of heaters for heating
different areas of a fusing member.

Referring to FIG. 6, the fuser 320 may include a first heater 610 for heating a first
area of the fusing member and a second heater 620 for heating a second area of the
fusing member. In an example, the processor 340 may control the fuser driver 330 so
as to alternately perform wave number control and phase control with respect to the

first heater 610 and alternately perform the phase control and the wave number control
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in an opposite order from the first heater 610 with respect to the second heater 620. For
example, the processor 340 may control the fuser driver 330 so as to supply power
with a phase difference of 180° to the first heater 610 and the second heater 620.

FIG. 7 shows a duty table in an image forming apparatus including a fuser having
two heaters according to an example.

Referring to FIG. 7, an example is illustrated in which 2 is set as a control cycle and
a duty table, similar to duty table 420, is generated to input data regarding two half
cycles. FIG. 7 shows an example of performing wave number control and phase
control during a plurality of control cycles.

Referring to a duty table 710, the first heater 610 performs wave number control at a
first phase and performs phase control at a second phase, whereas the second heater
620 performs the phase control at the first phase and performs the wave number
control at the second phase. Accordingly, the first heater 610 and the second heater 620
may not use the same control method at the same control timing. Referring to a duty
table 720, the first heater 610 performs the phase control at the first phase and
performs the wave number control at the second phase, whereas the second heater 620
performs the wave number control at the first phase and performs the phase control at
the second phase.

That is, the first heater 610 and the second heater 620 may perform different control
methods from each other at the same phase and may not use a certain control method at
a certain phase.

FIG. 8 shows a method of performing wave number control and phase control
according to a set duty in an image forming apparatus including a fuser having two
heaters according to an example.

Referring to FIG. 8, the processor 340 controls the fuser driver 330 so as to perform
phase control during a preceding half cycle of input alternating current power and
perform wave number control during the following half cycle with respect to the first
heater 610. Also, the processor 340 controls the fuser driver 330 so as to perform the
wave number control during a preceding half cycle of input alternating current power
and perform the phase control during the following half cycle with respect to the
second heater 620. As described above with reference to FIG. 7, this is merely an
example, and the fuser driver 330 may be controlled so as to perform the wave number
control during a preceding half cycle and perform the phase control during the
following half cycle with respect to the first heater 610 and perform control in the
opposite order with respect to the second heater 620.

Referring to FIG. 8, when a duty is greater than 0% and less than 50% based on the
entire control cycle (810), the processor 340 controls the fuser driver 330 so that the

first heater 610 and the second heater 620 may perform only the phase control. When
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the duty is 50% based on the entire control cycle (820), the processor 340 controls the
fuser driver 330 so that the first heater 610 and the second heater 620 may perform
only the wave number control. When the duty is greater than 50% and less than or
equal to 100% based on the entire control cycle (830), the processor 340 controls the
fuser driver 330 so that the first heater 610 and the second heater 620 may alternately
perform the phase control and the wave number control.

According to an example, a wave of a total of alternating currents input to two
heaters, that is, a total alternating current input to the fuser 320, shows a certain form
according to a change in time, and it means that there is no change in an input current
value. Accordingly, a change in current according to a lapse of time may be
minimized, and thus, flicker characteristics may improve.

FIG. 9 shows a method of performing wave number control and phase control in a
warm-up mode according to an example.

When there is no user input for a certain period of time, the image forming apparatus
300 may enter a waiting mode. When receiving a user input in the waiting mode, the
image forming apparatus 300 returns to an active mode. In this regard, in order to
prevent a sudden operation, the image forming apparatus 300 performs a warm-up
mode for preparing an operation. In an example, in the warm-up mode, the processor
340 may set a control cycle to be longer than a control cycle for a print period.

In the warm-up mode, the processor 340 may control the fuser driver 330 so as to se-
quentially perform phase control and wave number control or wave number control
and phase control and alternately perform the wave number control and the phase
control.

Referring to FIG. 9, the image forming apparatus 300 receives a user input in a
waiting mode 910. When the image forming apparatus 300 receives the user input, the
processor 340 may control the fuser driver 330 so as to perform phase control 920 or
wave number control 930. Although FIG. 9 shows first performing the phase control
920, this is merely an example. In another example, the wave number control 930 may
be performed first. As part of the warm-up mode, the processor 340 may control the
fuser driver 330 so as to alternately perform wave number control and phase control
940.

According to an example, in the warm-up mode, a change in current according to a
lapse of time may be minimized, and thus, flicker characteristics may improve.

FIG. 10 shows a method of performing wave number control and phase control in a
warm-up mode of an image forming apparatus including a fuser having two heaters
according to an example.

Referring to FIG. 10, the image forming apparatus 300 receives a user input in a

waiting mode 1010. When the image forming apparatus 300 receives the user input,



12

WO 2019/017557 PCT/KR2018/002807

[86]

[87]

[88]

[89]

[90]

[91]

[92]

the processor 340 may control the fuser driver 330 so as to perform wave number
control with respect to one of the first heater 610 and the second heater 620 (1020).

The processor 340 may control the fuser driver 330 so as to perform the wave
number control with respect to the other heater (1030). Sequentially supplying power
instead of simultaneously supplying power to two heaters may decrease a change in
current, thereby improving flicker characteristics. Further, the processor 340 may
perform phase control with respect to one of the first heater 610 and the second heater
620 (1040) and then may also perform the phase control with respect to the other
heater (1050).

In this regard, the processor 340 may control the fuser driver 330 so as to perform
different control methods at the same phase with respect to the first heater 610 and the
second heater 620.

Although FIG. 10 shows the processor 340 controlling the fuser driver 330 so as to
perform wave number control first with respect to each heater, this is merely an
example, and the fuser driver 330 may be controlled so as to perform phase control
first. Similarly, although FIG. 10 shows the processor 340 controlling the first heater
610 before controlling the second heater 620, this is merely an example, and the
second heater 620 may be controlled before the first heater 610.

Elements of an image forming apparatus according to an example have been
described above. An example of an operation method of an image forming apparatus
will now be described. In this regard, a repeated description thereof will be briefly
provided below.

FIG. 11 is a flowchart of an operation method of an image forming apparatus
according to an example.

Referring to FIG. 11, the image forming apparatus 300 receives alternating current
power in operation 1110.

In operation 1120, the image forming apparatus 300 may alternately perform wave
number control and phase control with respect to the received alternating current
power and thus may supply power to a fuser. In an example, the image forming
apparatus 300 may set a control cycle and a duty and may perform the wave number
control and the phase control according to the set control cycle and duty. The image
forming apparatus 300 may set the control cycle to be an even multiple of a half cycle
of the alternating current power and may alternately perform the wave number control
and the phase control based on the half cycle of the alternating current power. In
addition, the image forming apparatus 300 may measure a temperature of the fuser, set
a target temperature of the fuser according to the measured temperature of the fuser,
and set the control cycle and the duty according to the target temperature. Further, the

image forming apparatus 300 may detect a zero cross point at which a voltage of the
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[93]

[94]

[95]

[96]

[97]

alternating current power is 0 V, and may perform the wave number control and the
phase control based on the detected zero cross point. In this regard, based on the zero
cross point, the image forming apparatus 300 may perform the wave number control
with respect to one preceding or following half cycle of the alternating current power
and may perform the phase control with respect to the other following or preceding
half cycle where the wave number control is not performed.

When the set duty is greater than 0% and less than 50%, the image forming apparatus
300 may perform the phase control. When the set duty is 50%, the image forming
apparatus 300 may perform the wave number control. When the set duty is greater than
50% and less than or equal to 100%, the image forming apparatus 300 may alternately
perform the wave number control and the phase control.

The image forming apparatus 300 may include the first heater 610 and the second
heater 620, may alternately perform the wave number control and the phase control
with respect to the first heater 610, and may alternately perform the phase control and
the wave number control in an opposite order from the first heater 610 with respect to
the second heater 620. Also, the image forming apparatus 300 may perform a warm-up
mode in which the phase control and the wave number control or the wave number
control and the phase control are sequentially performed and the wave number control
and the phase control are alternately performed. In this regard, in the warm-up mode,
the image forming apparatus 300 may set a control cycle to be longer than a control
cycle for a print period.

The examples described herein may be embodied in the form of a computer-readable
recording medium for storing a command and data executable by a computer. At least
one of the command and the data may be stored in the form of program code, and
when executed by a processor, may generate a predetermined program module to
perform a predetermined operation.

The computer-readable recording medium may refer to, for example, a magnetic
storage medium such as a hard disk, an optical reading medium such as compact disc
(CD) or digital versatile disc (DVD), etc., or may refer to a memory included in a
server accessible through a network. For example, the computer-readable recording
medium may be at least one of the memory 140 of the image forming apparatus 100 or
a memory of the input/output unit 110, or may be a memory included in an external
device connected to the image forming apparatus 100 through a network.

While one or more examples have been described with reference to the figures, it will
be understood by those of ordinary skill in the art that various changes in form and
details may be made therein without departing from the spirit and scope of the
inventive concept as defined by the following claims. It should be understood that

examples described herein should be considered in a descriptive sense only and not for
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Claims
An image forming apparatus comprising:
a fuser;
a fuser driver to perform at least one of wave number control or phrase
control with respect to input alternating current power, and supply
power to the fuser;
a memory to store a program for controlling the fuser driver; and
a processor to control the fuser driver so as to alternately perform the
wave number control and the phrase control by executing the program
stored in the memory.
The image forming apparatus of claim 1, wherein the processor sets a
control cycle and a duty and controls the fuser driver so as to perform
the wave number control and the phase control according to the set
control cycle and the set duty.
The image forming apparatus of claim 2, wherein the processor
controls the fuser driver so as to perform the phase control when the set
duty is greater than 0% and less than 50%, perform the wave number
control when the set duty is 50%, and alternately perform the wave
number control and the phase control when the set duty is greater than
50% and less than or equal to 100%.
The image forming apparatus of claim 2, wherein the processor sets the
control cycle to be an even multiple of a half cycle of the alternating
current power and control the fuser driver so as to alternately perform
the wave number control and the phase control based on the half cycle
of the alternating current power.
The image forming apparatus of claim 2, further comprising a tem-
perature sensor to measure a temperature of the fuser,
wherein the processor sets a target temperature of the fuser according to
the temperature of the fuser measured by the temperature sensor and
sets the control cycle and the duty according to the target temperature.
The image forming apparatus of claim 1, further comprising a zero
cross detector to detect a zero cross point at which a voltage of the al-
ternating current power is 0 'V,
wherein the processor controls the fuser driver based on the zero cross
point detected by the zero cross detector.
The image forming apparatus of claim 6, wherein the processor

controls the fuser driver so as to perform the wave number control with
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respect to one of a preceding half cycle and a following half cycle of
the alternating current power based on the zero cross point and perform
the phase control with respect to the other of the following and
preceding half cycles where the wave number control is not performed.
The image forming apparatus of claim 1,

wherein the fuser comprises a first heater and a second heater, and
wherein the processor controls the fuser driver so as to alternately
perform the wave number control and the phase control with respect to
the first heater, and alternately perform the phase control and the wave
number control with respect to the second heater in an opposite order to
that performed with respect to the first heater.

The image forming apparatus of claim 1, wherein the processor
controls the fuser driver, in a warm-up mode, so as to perform the
phase control followed by the wave number control, or perform the
wave number control followed by the phase control, and thereafter al-
ternately perform the wave number control and the phase control.

The image forming apparatus of claim 1, wherein the processor sets, in
a warm-up mode, a control cycle so as to be longer than a control cycle
for a print period.

A method of operating an image forming apparatus, the method
comprising:

receiving alternating current power;

alternately performing wave number control and phrase control with
respect to the received alternating current power; and

supplying power to a fuser.

The method of claim 11, further comprising setting a control cycle and
a duty,

wherein the alternately performing of the wave number control and the
phrase control with respect to the received alternating current power
and the supplying of the power to the fuser comprises performing the
wave number control and the phrase control according to the set control
cycle and the set duty.

The method of claim 12, wherein the alternately performing of the
wave number control and the phrase control with respect to the
received alternating current power and the supplying of the power to
the fuser comprises:

performing the phase control when the set duty is greater than 0% and
less than 50%;
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performing the wave number control when the set duty is 50%; and
alternately performing the wave number control and the phase control
when the set duty is greater than 50% and less than or equal to 100%.
The method of claim 12,

wherein the setting of the control cycle and the duty comprises setting
the control cycle to be an even multiple of a half cycle of the al-
ternating current power, and

wherein the alternately performing of the wave number control and the
phrase control with respect to the received alternating current power
and the supplying of the power to the fuser comprises alternately
performing the wave number control and the phase control based on the
half cycle of the alternating current power.

The method of claim 12, further comprising measuring a temperature of
the fuser,

wherein the setting of the control cycle and the duty comprises:

setting a target temperature of the fuser according to the measured tem-
perature of the fuser; and

setting the control cycle and the duty according to the target tem-

perature.
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[Fig. 6]
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