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(54) ELECTRONIC DEVICE CAPABLE OF REDUCING COLOR SHIFT OR INCREASING LUMINOUS 
EFFICACY

(57) An electronic device (20) includes a first elec-
tronic unit (200(1,1)) and a second electronic unit
(200(2,1)). The first electronic unit (200(1,1)) includes a
first light emitting diode (LED) (210) and a first driving
unit (220). The second electronic unit (200(2,1)) includes
a second LED (210) and a second driving unit (220). The
first driving unit (220) receives a first data voltage to drive
the first LED (210) accordingly in a driving period (TSA)
in a first frame period (TF1). The second driving unit (220)
receives a second data voltage to drive the second LED
accordingly in a driving period (TSB) in a second frame
period (TF2). A starting time of the first driving unit (220)
receiving the first data voltage is different from a starting
time of the second driving unit (220) receiving the second
data voltage. The driving period (TSA) and the driving
period (TSB) starts simultaneously.
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Description

Field of the Disclosure

[0001] The present disclosure relates to an electronic
device, and more particularly to an electronic device that
can reduce color shift or increase luminous efficacy.

Background of the Disclosure

[0002] In the prior art, an active matrix light-emitting
diode display can drive the light-emitting diode (LED) by
regulating the current, so that the LED emits light with
different brightness. However, the light emitted by the
LED is prone to color shift as the current changes, which
seriously affects the picture quality. Therefore, the
present disclosure proposes an electronic device capa-
ble of reducing color shift or increasing luminous efficacy.

Summary of the Disclosure

[0003] An embodiment provides an electronic device
comprising a data line, a first electronic unit and a second
electronic unit. The first electronic unit is coupled to the
data line, and includes a first light emitting diode (LED)
and a first driving unit coupled to the first LED. The first
electronic unit is operated in a first frame period. The first
frame period includes at least one driving period, and the
first frame period further includes a time period in which
the first driving unit receiving a first data voltage. The
second electronic unit is coupled to the data line, and
includes a second LED and a second driving unit coupled
to the second LED. The second electronic unit is operated
in a second frame period. The second frame period in-
cludes at least one driving period, and the second frame
period further includes a time period in which the second
driving unit receiving a second data voltage. In the at
least one driving period, the first driving unit drives the
first LED according to the first data voltage. In the at least
one driving period, the second driving unit drives the sec-
ond LED according to the second data voltage. A starting
time of the time period in which the first driving unit re-
ceiving the first data voltage is different from a starting
time of the time period in which the second driving unit
receiving the second data voltage, and a starting time of
the at least one driving period in the first frame period is
same as a starting time of the at least one driving period
in the second frame period.

Brief Description of the Drawings

[0004]

FIG. 1 is a diagram of an electronic device according
to an embodiment of the present disclosure;
FIG.2 is a circuit diagram of an electronic unit of the
electronic device in FIG. 1;
FIG. 3 shows an operation sequence of the first col-

umn of electronic units of the electronic device in
FIG.1;
FIG.4 shows another operation sequence of the first
column of electronic units of the electronic device in
FIG.1;
FIG.5 shows another operation sequence of the first
column of electronic units of the electronic device in
FIG.1;
FIG.6 is a diagram of an electronic device according
to another embodiment of the present disclosure;
FIG.7 is a circuit diagram of an electronic unit of the
electronic device in FIG.6;
FIG.8 shows an operation sequence of the first col-
umn of electronic units of the electronic device in
FIG.6; and
FIG.9 shows another operation sequence of the first
column of electronic units of the electronic device in
FIG.6.

Detailed Description

[0005] In this description, the terms "generally" and
"roughly" mean within 20%, 10% or 5% of a given value
or range. The quantity given here is an approximate
quantity, meaning that "generally" and "roughly" may be
implied without specific explanation.
[0006] FIG.1 is a diagram of an electronic device 10
according to an embodiment of the present disclosure.
The electronic device 10 may comprise a plurality of elec-
tronic units 100(1, 1) to 100(M, N), M and N being positive
integers equal to or greater than 2. In some embodi-
ments, the electronic units 100(1, 1) to 100(M, N) may
be arranged in an array. In FIG. 1, the electronic units
100(1, 1) to 100(1, N) may be disposed in the same row,
and the electronic units 100(1, 1) to 100(M, 1) can be
disposed in the same column. The first positive integer
in the parentheses marked corresponds to the row, and
the second positive integer in the parentheses corre-
sponds to the column.
[0007] FIG.2 is a circuit diagram of the electronic unit
100(1, 1) according to an embodiment. In some embod-
iments, the electronic units 100(1, 1) to 100(M, N) may
have the same or different circuit configurations. In FIG.2,
the electronic unit 100(1, 1) may comprise a light emitting
diode (LED) 110, a driving unit 120, and a switch unit
130. The driving unit 120 can be coupled to the LED 110,
and the switch unit 130 can be coupled to the driving unit
120. If two elements are referred as coupled, they may
include two elements that are electrically connected di-
rectly or are connected to each other through other ele-
ments. In one frame period of the electronic unit 100(1,
1), storage of the data voltage is performed first. For ex-
ample, when the switch unit 130 of the electronic unit
100(1, 1) is turned on, the driving unit 120 can receive
the data voltage transmitted by the data line D 1. The
data voltage is first stored in the capacitor of the driving
unit 120, and then the driving unit 120 can generate a
corresponding amount of current according to the data
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voltage to drive the LED 110. Subsequently, the LED 110
may emit the corresponding brightness. The LED 110
may include a micro-LED, a mini-LED, an organic light-
emitting diode (OLED) or other suitable light-emitting di-
ode component, but not limited thereto. In some embod-
iments, the LED 110 may include a quantum dot (QD)
material, a fluorescent material, a phosphor material, or
other suitable light converting material, but it is not limited.
The electronic device 10 may include a display device,
a light emitting device, a sensing device, or other suitable
device, but it is not limited. In some embodiments, the
electronic device 10 can be applied to a tiled device.
[0008] In some embodiments, as shown in FIG.2, the
switch unit 130 may comprise a transistor M1A (e.g., a
switching transistor). The driving unit 120 may comprise
a transistor M2A (e.g., a driving transistor), a capacitor
C1A, and a transistor M3A (e.g., a control transistor), but
is not limited thereto. The transistor M1A is coupled to
the scan line SN1 and the data line D1. When data voltage
is stored, a scan voltage is transmitted through the scan
line SN1 to turn on the transistor M1A, so that the capac-
itor C1A can store the data voltage transmitted by the
data line D1. The "storage of the data voltage" process
enables the transistor M2A to generate a current accord-
ing to the data voltage in the subsequent driving period,
and the transistor M2A may drive the LED or control the
brightness of the emitted light by the amount of current
flowing through the LED. In some embodiments, the tran-
sistor M3A can be coupled to an emission control line
EM1 to control the turning on or the turning off of the
transistor M3A through supplying a control voltage trans-
mitted by the emission control line EM1. The emission
control line EM1 supplies a control voltage to turn on the
transistor M3A in the driving period, and the emission
control line EM1 turns off the transistor M3A in other pe-
riods (for example, an interval other than the driving pe-
riod), thereby adjusting the time interval of the driving
period or the amount of current flowing through the LED
to regulate the brightness of light emitted by the LED. It
should be noted that, although the driving unit 120 of the
present disclosure only shows the transistor M2A, the
capacitor C1A and the transistor M3A, but in other em-
bodiments, the driving unit 120 may comprise other tran-
sistors, capacitors or other circuit components. For ex-
ample, the driving unit 120 may include a compensation
transistor, a reset transistor, but it is not limited. In some
embodiment, the electronic unit 100(1, 1) may comprise
a plurality of LEDs 110. It should be noted that, although
the transistor of the present disclosure only shows a
three-terminal transistor (a gate terminals, a drain termi-
nals and a source terminal), but in other embodiments,
some transistors may include a four-terminal transistor
(two gate terminals, a drain terminal and a source termi-
nal).
[0009] In the embodiment of FIG.1, the electronic de-
vice 10 may sequentially turn on the electronic units from
the first to the Mth row. In detail, the scan lines of the first
row to the Mth row sequentially transmit the scan voltage

to the coupled electronic units, and turn on the corre-
sponding switch units. At this time, the electronic units
transmit the data voltage through the respectively cou-
pled data lines. The data voltage may be stored in the
capacitor of the driving unit to complete a step of storage
the data voltage. In some embodiments, the electronic
units corresponding to the same row (such as the elec-
tronic units 100(1, 1) to 100(1, N)) are coupled to the
scan line SN1, and the electronic units 100(2, 1) to 100(2,
N) are coupled to the scan line SN2. So the electronic
units 100(M, 1) to 100(M, N) are coupled to the scan line
SNM. In addition, in some embodiments, the electronic
units 100(1, 1) to 100(1, N) are coupled to the emission
control line EM1, and the electronic units 100(2, 1) to
100(2, N) are coupled to the emission control line EM2
and so on. So the electronic units 100(M, 1) to 100(M,
N) are coupled to the emission control line EMM, but not
limited thereto. In some embodiments, the emission con-
trol line EM1 to the emission control line EMM may control
the corresponding the electronic units, and the emission
control line EM1 to the emission control line EMM are
coupled to different control terminals respectively. The
control terminal may include a Gate on Panel (GOP) or
an integrated circuit (IC), but not limited thereto. In some
embodiments, the electronic units in the same column
(such as electronic units 100(1, 1) to 100(M, 1)) are cou-
pled to the data line D1, and the electronic units 100(1,
2) to 100(M, 2) are coupled to the data line D2, and so
on. The electronic units 100(1, N) to 100(M, N) are cou-
pled to the data line DN, but not limited thereto. After the
data voltage of the electronic units 100(1, 1) to 100(1, N)
are stored, the electronic device 10 can start to storage
the data voltage in the electronic units 100(2, 1) to 100(2,
N) and so on, but not limited thereto. The manner of cou-
pling the scan lines, the data lines or emission control
lines to the electronic units in different columns or differ-
ent rows is only an example, which may be changed ac-
cording to application. For example, an emission control
line may be coupled to electronic units coupled to the
same column, and an extension direction of the emission
control line can be parallel with an extension direction of
the data line.
[0010] FIG.3 shows an operation sequence of the elec-
tronic units 100(1, 1) to 100(M, 1) of the electronic device
10. In FIG.3, the electronic units 100(1, 1) to 100(M, 1)
perform a step of storage of the data voltages in the time
period TP1 to the time period TPM. In a frame period
TF1, the driving unit 120 of the electronic unit 100(1, 1)
receives the corresponding data voltage in the time pe-
riod TP1, and completes the data storage. In the subse-
quent plurality of driving periods (for example, driving pe-
riods TSA1 to TSAK), corresponding currents may be
respectively generated according to the data voltage to
drive the LED 110 of the electronic unit 100(1, 1), wherein
K is an integer equal to or greater than 1. In the frame
period TF1, the driving unit 120 can drive the LED 110
K times. That is, the LED 110 may emit light K times.
According to the above method, since the number of
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times of light emission by the LED 110 increases, it is
difficult for the human eye to perceive flickers. In FIG.3,
in a frame period TF2 of the electronic unit 100(2, 1), the
driving unit 120 receives the corresponding data voltage
in the period TP2, and completes the storage of the data
voltages. In a subsequent plurality driving periods TSB1
to TSBK, corresponding currents may be respectively
generated according to the data voltages to drive the
LED 110 of the electronic unit 100(2, 1). The electronic
unit 100(M, 1) may work in the similar manner. In FIG.3,
the frame period TF1 and the frame period TF2 (and/or
the frame period TFM) correspond to the same picture
frame, and the respective starting times of the plurality
of driving periods TSA1 to TSAK in the frame period TF1
may be different from that in the frame period TF2. In
other words, the starting times of light emission for the
LEDs 110 in the electronic units of the first row and the
starting times of light emission for the LEDs 110 of the
second row are different. With the aforementioned meth-
od, the electronic units of the first row and the electronic
units of the second row (or other rows of electronic units)
can flow the currents through the coupled LEDs in batch-
es. It can reduce the current flowing simultaneously
through the LEDs coupled to the electronic units of the
same column (and different rows) at the same starting
time, which can reduce the current loading. It should be
noted that, in the embodiment of FIG.3, the electronic
units of adjacent columns generally emit light at different
starting times, but not limited thereto. It should be noted
that, in some embodiments, the starting time of the driving
period TSA1 in the frame period TF1 may be different
from the first one of the plurality of driving periods in the
frame periods TF2 to TFM (e.g. the starting time of the
driving period TSB1). The starting time of the drive period
TSAK in the frame period TF1 may be the same as one
of the starting time of the driving periods TSB1 to TSBK
in the frame period TF2, but it not limited.
[0011] By the driving method shown in FIG.3, the sum
of the time intervals of the driving periods TSA1 to TSAK
may be less than the time interval of the frame period
TF1. In some embodiments, the ratio of the sum of the
time intervals of the driving periods TSA1 to TSAK to the
time interval of the frame period TF1 may be less than
or equal to 1/8, but not limited thereto. In this case, in
order to make the LED 110 to emit light with the same
brightness, the driving unit 120 will generate a larger cur-
rent to drive the LED 110, the current may be increased
by 8 times, but not limited thereto. For example, in a con-
ventional electronic device, the LED 110 may be contin-
uously driven with a current of 50 microamperes (mA) in
one frame period. The aforementioned "continuously"
means that the LED 110 may be turned on continuously
in one frame period. It means that the duty ratio is 1. For
the detailed definition of duty ratio, please refer to the
following description. In an embodiment of the present
disclosure, the ratio of the sum of the time intervals of
the driving periods TSA1 to TSAK to the time interval of
the frame period TF1 is designed to be 1/8 (i.e., the duty

ratio is 1/8). Then the driving unit 120 generates a current
of approximately 400mA (0.4mA = 50mA 3 8 = 400mA)
to drive the LED 110. Since the LED 110 of the above
design is driven by a relatively large current, the problem
of color shift of the LED 110 with the amount of the current
can be reduced, thereby increasing the quality of the elec-
tronic device 10. Moreover, according to the character-
istics of the LED 110, when the driving current is in-
creased from the microampere level to the milliampere
(mA) level, the luminous efficacy of the LED 110 can be
increased. So in the above embodiment, the driving unit
120 may generate a current of less than 400mA to drive
the LED 110 for emitting light of the corresponding bright-
ness, but not limited thereto. By reducing the time interval
of the light-emitting time of the LED 110 in the frame
period, the problem of color shift with varying driving cur-
rent can be reduced. In addition, since the driving current
is increased, the luminous efficacy of the LED 110 can
be increased, thereby reducing the power loss of the elec-
tronic device.
[0012] In addition, since the LEDs 110 emitting differ-
ent color light have different luminous efficacy character-
istics or different color shifting characteristics, the LEDs
110 of different color light can be driven with different
amount of currents according to their requirements. The
driving unit 120 can have different number of transistors
corresponding to different colors. The aforementioned
color shift characteristic may be chromaticity shift occurs
due to the varying current amounts flowing through the
LED. In an embodiment, the number of transistors in the
red light LED driving unit 120 is greater than the number
of transistors in the green light LED driving unit 120. In
some embodiments, the number of transistors in the LED
driving unit 120 emitted the green light is greater than
the number of transistors in the LED driving unit 120 emit-
ted the blue light. In addition, the amount of current may
be adjusted by controlling the time interval of the driving
period in the aforementioned frame period. When the
driving period has greater the time interval, the accumu-
lated current may be larger, but not limited thereto. There-
fore, in some embodiments, the sum of the time intervals
of the driving periods of the electronic units with different
color light in one frame period may be different, but it not
limited thereto. For example, the LED 110 in the elec-
tronic unit 100(1, 1) can emit blue light or green light, and
the LED 110 in the electronic unit 100(2, 1) can emit red
light. Since the LED emitting red light may be suitable to
be driven with a small current, the sum of the time interval
of the driving periods TSB 1 to TSBK in the frame period
TF2 should be greater than the sum of the time interval
of driving periods TSA1 to TSAK in the frame period TF1,
but not limited thereto. In some embodiments, the sum
of the time interval of the driving periods TSA1 to TSAK
in the frame period TF1 is the same or different from the
time interval of the driving periods TSB1 to TSBK in the
frame period TF2.
[0013] In addition, since correlation curves of luminous
efficacy to current for the LEDs emitted the blue light
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and/or the green light may be similar, in some embodi-
ments, the sum of the time intervals of the driving periods
of the electronic unit emitted the blue and the green light
may be equal to or less than the sum of the time intervals
of the driving periods of the electronic units emitted the
red light, but not limited thereto. According to other em-
bodiments, a sum of the time intervals of the driving pe-
riods of the light LED emitted red light may be equal to
or not equal to the sum of the time intervals of the driving
periods of the LED emitted the blue light (and/or the LED
emitted the green light). According to other embodi-
ments, the sum of the time intervals of the driving periods
of the LED emitted the red light, blue light and/or green
light LED may be different from each other.
[0014] In FIG.3, the driving periods TSA1 to TSAK in
the frame period TF1 may generally have equal time in-
tervals. The time interval between two adjacent driving
periods in the driving periods TSA1 to TSAK may be
equal to the time interval between another two adjacent
driving periods, but not limited thereto. In other embodi-
ments, the time interval between two of the adjacent driv-
ing periods in the driving periods TSA1 to TSAK in the
frame period TF1 is different from the time interval be-
tween another two adjacent driving periods. The afore-
mentioned time interval may exclude the period TP,
which may be defined by a time period which no current
flowing through the LED 110. In other embodiments, at
least two of the driving periods TSA1 to TSAK in the frame
period TF1 may have different time intervals, and the two
different time intervals may be two adjacent driving pe-
riods or two driving periods that are not adjacent. It should
be noted that, though only three driving periods TSA1,
TSA2, and TSAK are shown in the frame period TF1, the
embodiment is not limited thereto. In some embodiments,
the frame period TF 1 may have two driving periods (i.e.,
K is 2) for the same reason, the number of driving periods
in the frame period TF2 or other frame periods is not
limited to the illustrated diagram. It should be noted that,
although the electronic unit 100(1, 1) in the diagram
shows the driving period of one frame period TF1, after
completing the process in the frame period TF1, the elec-
tronic unit 100(1, 1) may perform the process in another
frame period TF1, and so on. The electronic units 100(2,
1) to 100(M, 1) are similar, so the description will not be
repeated.
[0015] FIG.4 shows another operation sequence of the
electronic units 100(1, 1) to 100(M, 1) of the electronic
device 10. In FIG.4, time intervals of driving periods
TSA1’, TSA2’, and TSAK’ in a frame period TF1’ may be
different in the electronic unit 100(1, 1). Similarly, time
intervals of driving periods TSB1’, TSB2’, and TSBK’ in
a frame period TF2’ are different in the electronic unit
100(2, 1), and so on. In the electronic unit 100(M, 1), time
intervals of the plurality of driving periods in a frame pe-
riod TFM’ are different, but are not limited thereto. In
some embodiments, the time interval of the driving period
in the frame period of at least one row of electronic units
may be the same as the time interval of the driving period

in the frame period of the electronic units corresponding
to another row. In some embodiments, the time interval
of the driving period in the frame period of electronic units
corresponding to at least one row may be different from
the time interval of the driving period in the frame period
of the electronic units corresponding to another row. The
electronic units located in different row can have different
driving modes according to the requirements, such as
the time interval of each driving period in one frame period
and/or the number of driving periods in the frame period,
but not limited thereto. For example, in the frame period
TF1’ of the electronic unit 100(1, 1) corresponding to the
first row, the driving periods TSA1’, TSA2’, and TSAK’
may have different time intervals, but in the frame period
TF2’ of the electronic unit 100(2, 1) corresponding to the
second row, the driving periods TSB1’, TSB2’, and TSBK’
may have equal time intervals.
[0016] FIG.5 shows another operation sequence of the
electronic units 100(1, 1) to 100(M, 1) of the electronic
device 10. In FIG.5, a time interval between a driving
period TSA1" and a driving period TSA2" in a frame pe-
riod TF1" of the electronic unit 100(1, 1) are different from
a time interval between the driving period TSA2" and a
driving period TSA3". Similarly, a time interval between
the driving period TSB1" and the driving period TSB2" in
a frame period TF2" of the electronic unit 100(2, 1) are
different from a time interval between the driving period
TSB2" and the driving period TSB3", and so on. In a
frame period TFM" of the electronic unit 100(M, 1), the
time interval between the two adjacent driving periods
are different from the time interval of another two adjacent
drive periods, but not limited thereto. In some embodi-
ments, the time interval between the driving period TSA1"
and the driving period TSA2" in the frame period TF1" of
the electronic unit 100(1, 1) in the first row are different
from the time interval between the driving period
TSA2" and the driving period TSA3". But, the time interval
between the driving period TSB1" and the driving period
TSB2" in the frame period TF2" of the electronic unit
100(2, 1) in the second row may be equal to the time
interval between the driving period TSB2" and the driving
period TSB3".
[0017] The electronic device 10 can adjust the current
amount by adjusting the sum of time intervals of the driv-
ing periods in one frame period. By this way, the LEDs
in the electronic unit can emit a light with corresponding
brightness. Here, the ratio of the sum of time intervals of
the driving periods in one frame period to the time interval
of the frame period may be defined as the duty ratio. In
some embodiments, the duty ratio of the electronic unit
can be designed to be less than 1. In some embodiments,
the duty ratio of the electronic unit can be designed to be
less than or equal to 1/2. In some embodiments, the duty
ratio of the electronic unit can be designed to be less
than or equal to 1/4. In some embodiments, the duty ratio
of the electronic unit can be designed to be less than or
equal to 1/8. In some embodiments, the duty ratio of the
electronic unit can be designed to be less than or equal
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to 1/16.
[0018] FIG.6 is a diagram of an electronic device 20
according to another embodiment. The electronic device
20 and the electronic device 10 may have similar circuit
configurations. The electronic device 20 may include a
plurality of electronic units 200(1, 1) to 200(M, N), wherein
M and N are positive integers. In some embodiments,
the electronic units 200(1, 1) to 200(M, N) may be ar-
ranged in an array. In FIG.6, the electronic units 200(1,
1) to 200(1, N) may be arranged in the same row, while
electronic units 200(1, 1) to 200(M, 1) may be arranged
in the same column. The electronic device 20 can se-
quentially turn on the electronic units corresponding to
different rows. For example, the electronic device 20 can
sequentially turn on electronic units corresponding to the
first row to the Mth row, similar to the electronic device
10. So, the description will not be repeated here.
[0019] The difference between the electronic device
20 of FIG.6 and the electronic device 10 of FIG.1 is that
the emission control line EM1 to the emission control line
EMM in the electronic device 20 are coupled to the same
control terminal. The control terminal may include a Gate
on Panel (GOP) or an integrated circuit (IC). In some
embodiments, the emission control line EM1 to the emis-
sion control line EMM of the electronic device 10 in FIG.1
are not coupled to each other, and the emission control
lines are coupled to different control terminals, but not
limited thereto. In some embodiments, part of the emis-
sion control lines (such as the emission control line EM1
to the emission control line EMM) are coupled, and other
part are coupled. So the emission control lines are sep-
arated to different parts (equal to or greater than two
parts). The different parts of the emission control lines
may be coupled to different control terminals.
[0020] In some embodiments, the control terminal is
disposed on a circuit board. The circuit board is coupled
to a substrate, and the aforementioned electronic unit,
scan line, data line or other components are disposed on
the substrate, but not limited thereto. The circuit board
may be a flexible circuit board or a printed circuit board,
but it not limited thereto. In some embodiments, the con-
trol terminal, the electronic unit, the scan line, the data
line, or other components are disposed on the same sub-
strate, and the control terminal may include a GOP. The
material of the substrate may include glass, quartz, or-
ganic polymer or metal. The organic polymer may include
polyimide (PI), polyethylene terephthalate (PET), poly-
carbonate (PC), but not limited thereto. The substrate
may be an array or a chip on film (COF).
[0021] In some embodiments, the electronic units
200(1, 1) to 200(M, N) may have similar circuit configu-
rations, but it not limited thereto. The circuit configuration
may be similar to the electronic unit 100(1, 1) in FIG.2 or
similar to the electronic unit 200(1, 1) in FIG.7, but not
limited thereto. The electronic unit 200(1, 1) in FIG.7 will
be described in detail in the subsequent paragraphs.
[0022] The aforementioned electronic units 200(1, 1)
to 200(M, N) have similar circuit configurations, meaning

the number of switch units, driving units, LEDs or other
components in the electronic units are the same. But the
size (or stacking configuration) of the switch units, driving
units, LEDs or other components need not to be the
same. The circuit diagrams of the electronic unit 100(1,
1) in FIG.2 or the electronic unit 200(1, 1) in FIG.7 are
merely simple illustrations of the components or circuits
that are basically required, but the disclosure is not limited
thereto. In other embodiments, the circuit configuration
of the electronic units may be added with other compo-
nents, such as other transistors or other components.
The added components may be coupled to either termi-
nal of the existing components in the electronic units in
the embodiments.
[0023] In some embodiments, the circuit configuration
or stacking configuration of electronic units 100(1, 1) to
100(M, N) in FIG.1 may be similar or not similar. For
example, the electronic units 100(1, 1) to 100(M, N) may
emit light with different colors (including red, blue, green,
or other colors). So the materials or the stacking config-
uration of some layers or elements of the electronic units
may be different. For example, LED chips or luminescent
materials used for different electronic units may be dif-
ferent. Similarly, the circuit configuration or the stacking
structure of the electronic units 200(1, 1) to 200(M, N)
may be similar or not similar. The description will not be
repeated here.
[0024] FIG.7 is a circuit diagram of an electronic unit
200(1, 1) of the electronic device 20. In FIG.7, the elec-
tronic unit 200(1, 1) may comprise an LED 210, a driving
unit 220 and a switch unit 230. The driving unit 220 may
be coupled to the LED 210, and the switch unit 230 may
be coupled to the driving unit 220. In one frame period,
the electronic unit 200(1, 1) performs a step of storage
the data voltage. For example, when the switch unit 230
of the electronic unit 200(1, 1) is turned on, the driving
unit 220 receives a data voltage transmitted by the data
line D1 through the switch unit 230. The data voltage may
be stored in a capacitor C1B of the driving unit 220. Sub-
sequently, the driving unit 220 can generate the corre-
sponding amount of current according to the data voltage
to drive the LED 210, so that the LED 210 emits light with
corresponding brightness.
[0025] The difference between FIG.7 and FIG.2 is that
the driving unit 220 does not include the transistor M3A
(the control transistor). In detail, the switch unit 230 in
the electronic unit 200(1, 1) in FIG.7 may include the
transistor M1B (the switch transistor). The driving unit
220 may include the transistor M2B (the driving transis-
tor) and the capacitor C1B. One terminal of the capacitor
C1B is coupled to the emission control line EM1. The
transistor M1B is coupled to the scan line SN1 and the
data line D1. During step of storage the data voltage, a
scan voltage is transmitted through the scan line SN1 to
turn on the transistor M1B. At this time, the data line D1
transmits a data voltage to the capacitor C1B, the data
voltage can store, in the subsequent driving period, the
transistor M2B may drive the LED 210 by generating a
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corresponding amount of current according to the data
voltage. Since one terminal of the capacitor C1B is cou-
pled to the emission control line EM1, it can determine
whether the transistor M2B is turned on. The transistor
M2B is turned on during the driving period and turned off
during other times such as the time interval between two
adjacent driving periods, thereby controlling the sum of
the time internals of the driving period or the duty ratio.
It should be noted that, the circuit diagram of the elec-
tronic unit 200(1, 1) of FIG.7 is merely illustrative, and
the electronic unit 200(1, 1) may include other transistors,
capacitors or other suitable components.
[0026] FIG.8 shows an operation sequence of the elec-
tronic units 200(1, 1) to 200(M, 1) of the electronic device
20. In FIG.8, the electronic units 200(1, 1) to 200(M, 1)
in the first column perform data storage at time periods
TP1 to TPM respectively. After the electronic unit 200(1,
1) obtains a data voltage in the time period TP 1 in a
frame period TF1 of the electronic unit 200(1, 1), a current
is generated to drive the LED 210 according to a data
voltage in a subsequent driving period TSA. Similarly,
the electronic unit 200(2, 1) drives the LED 210 in a driv-
ing period TSB after the step of storage the data voltage
is completed in a period TP2 in a frame period TF2. The
frame period TF1 and the frame period TF2 correspond
to the same picture frame, and the time interval of the
frame period TF1 is generally equal to the time interval
of the frame period TF2. In FIG.8, the starting time of the
driving period TSB in the frame period TF2 is generally
equal to the starting time of the driving period TSA in the
frame period TF1, and so on. So, the starting time of the
driving period TSM in the frame period TFM is generally
equal to the starting time of the drive period TSA in the
frame period TF1. In other embodiments, the ending time
of the driving period TSA and the ending time of the driv-
ing period TSB may be generally equal, but not limited
thereto. In some embodiments, the starting time of the
drive period TSM in the frame period TFM is generally
equal to the starting time of the driving period TSA in the
frame period TF1, but the ending time of the driving period
TSA and the ending time of the driving period TSB may
be different. In FIG.8, although the electronic units 200(1,
1) to 200(M, 1) respectively perform data storage in dif-
ferent time periods TP1 to TPM, the electronic units
200(1, 1) to 200(M, 1) may drive the LEDs 210 to emit
light at the same starting time. In this case, since the
starting time of the driving periods of the electronic units
disposed in different rows are the same, the LEDs in the
electronic units can emit light simultaneously. The afore-
mentioned "simultaneously" may be defined as a time
difference of about less than 10ms, but not limited thereto.
In addition, "simultaneously" may be explained using oth-
er embodiments. The electronic units of the same row
are coupled to the same voltage signal line. For example,
the electronic units 200(1, 1) to 200(M, 1) in FIG.6 are
coupled to a voltage signal line VDD1. When the voltage
signal line VDD1 transmits a voltage, it can be received
by the electronic units 200(1, 1) to 200(M, 1) simultane-

ously.
[0027] In FIG.8, since the driving periods (including the
starting time and/or the ending time) in the frame period
of the electronic units corresponding to different rows are
the same, the time interval between the two adjacent
driving periods of such design (for example, 200(1.1))
may be greater than the time interval between the two
adjacent driving periods for the embodiment in FIG.3. In
some embodiments, in order to reduce flickering, the
frame rate of the electronic unit can be increased to be
equal to or greater than 60Hz. In some embodiments,
the frame rate can be equal to or greater than 120Hz,
but not limited thereto.
[0028] As shown in FIG.8, the time interval of the driv-
ing period TSA in the frame period TF1 is less than the
time interval of the frame period TF1. The time interval
of the driving period TSB in the frame period TF2 is less
than the time interval of the frame period TF2. By the
aforementioned design, the amount of driving current of
the LED 210 can be increased to reduce color shift, to
increase the luminous efficacy and to reduce the power
loss.
[0029] FIG.9 shows another operation sequence of the
electronic units 200(1, 1) to 200(M, 1) of the electronic
device 20. In FIG. 9, two driving periods, a driving period
TSA1’ and a driving period TSA2’, may be included in a
frame period TF1’. A driving period TSB1’ and a driving
period TSB2’ may be included in the frame period TF2’,
and so on. Two driving periods may also be included in
a frame period TFM’. For example, the driving period
TSM1’ and the driving period TSM2’, but not limited there-
to. As shown in FIG. 9, the driving period TSA1’, the driv-
ing period TSB 1’ and the driving period TSM1’ have gen-
erally the same starting time, but the driving period TSA1’,
the driving period TSB1’ and the driving period TSM1’
have generally different ending times. The driving period
TSA2’, the driving period TSB2’ and the driving period
TSM2’ have the same starting time, but the driving time
period TSA1’, the driving time period TSB 1’ and the driv-
ing time period TSM2’ have the same ending time, but
not limited thereto.
[0030] In order to observe whether the driving method
of the electronic device is similar to the embodiments
provided, a user can use a display panel to display a
picture and use a photo sensor corresponding to the elec-
tronic units to obtain the time intervals of driving periods,
the number of driving periods in one frame period, the
time interval between two adjacent driving periods, the
duty ratio... etc. The driving method between the elec-
tronic units of different columns can be obtained by this
way.

Claims

1. An electronic device (20), characterized by com-
prising:
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a data line (D1);
a first electronic unit (200(1,1)) coupled to the
data line (D1), and comprising:

a first light emitting diode (LED) (210); and
a first driving unit (220) coupled to the first
LED (210),
wherein the first electronic unit 200(1,1) is
operated in a first frame period (TF1), the
first frame period (TF1) includes at least one
driving period (TSA), and the first frame pe-
riod (TF1) further includes a time period
(TP1) in which the first driving unit (220) re-
ceiving a first data voltage; and

a second electronic unit (200(2,1)) coupled to
the data line (D1), and comprising:

a second LED (210); and
a second driving unit (220) coupled to the
second LED (210),
wherein the second electronic unit 200(2,1)
is operated in a second frame period (TF2),
the second frame period (TF2) includes at
least one driving period (TSB), and the sec-
ond frame period (TF2) further includes a
time period (TP2) in which the second driv-
ing unit (220) receiving a second data volt-
age;

wherein in the at least one driving period (TSA),
the first driving unit (220) drives the first LED
according to the first data voltage;
wherein in the at least one driving period (TSB),
the second driving unit (220) drives the second
LED according to the second data voltage; and
wherein a starting time of the time period (TP1)
in which the first driving unit (220) receiving the
first data voltage is different from a starting time
of the time period (TP2) in which the second
driving unit (220) receiving the second data volt-
age, and a starting time of the at least one driving
period (TSA) in the first frame period (TF1) is
same as a starting time of the at least one driving
period (TSB) in the second frame period (TF2).

2. The electronic device (20) of claim 1, characterized
in that a sum of time interval of the at least one driv-
ing period (TSA) in the first frame period (TF1) is less
than a time interval of the first frame period (TF1),
and a sum of at least one time interval of the at least
one driving period (TSB) in the second frame period
(TF2) is less than a time interval of the second frame
period (TF2).

3. The electronic device (20) of claim 1, characterized
in that a sum of at least one time interval of the at
least one driving period (TSA1’) in the first frame

period (TF1’) is different from a sum of at least one
time interval of the at least one driving period (TSB1’)
in the second frame period (TF2’).

4. The electronic device (20) of any of claims 1-3, char-
acterized by further comprising an emission control
line (EM1) coupled to the first LED (210) and a first
control terminal, and the first control terminal includ-
ing a gate on panel or an integrated circuit.

5. The electronic device (20) of claim 4, characterized
in that the emission control line (EM1) is coupled to
a second LED (210) and a second control terminal
different from the first control terminal.
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