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(57) ABSTRACT

A scanning structure for driving a pixel circuit of an active-
matrix organic light-emitting diode display includes a Sn-1
signal unit having a pixel driving circuit for receiving an
upper scan signal with a downward scanning direction and a
lower scan signal with an upward scanning direction as an
input signal. The pixel driving circuit includes a first input end
and a first output end. A driving signal can be received by the
first input end, transformed to a first scan signal by the pixel
driving circuit, and outputted by the first output end. A Sn
signal unit includes a Sn pixel circuit having a second input
end coupled to the first output end and a second output end.
The first scan signal can be received by the Sn pixel circuit
and transformed to a second scan signal, and the second scan
signal can be outputted by the second output end.
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SCANNING STRUCTURE AND
BI-DIRECTIONAL SCANNING METHOD FOR
DRIVING A PIXEL CIRCUIT OF AN
ACTIVE-MATRIX ORGANIC
LIGHT-EMITTING DIODE

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a scanning structure
and a bi-directional scanning method for driving a pixel cir-
cuit of an active-matrix organic light-emitting diode and,
more particularly, to a scanning structure and a bi-directional
scanning method for a display of an active-matrix organic
light-emitting diode.

[0002] Currently, the scanning structure for active-matrix
organic light-emitting diodes scans in a single direction. Nev-
ertheless, liquid crystal displays use positive scan and reverse
scan to provide a bi-directional scan in both of the positive
and reverse directions. Thus, a need exists for achieving posi-
tive and reverse scans on the displays of active-matrix organic
light-emitting diodes to increase the competitiveness of the
active-matrix organic light-emitting diodes.

BRIEF SUMMARY OF THE INVENTION

[0003] The present invention provides a bi-directional
scanning structure that can be applied on active-matrix
organic light-emitting diodes to increase the competitiveness
of the active-matrix organic light-emitting diodes.

[0004] In a first aspect, a scanning structure for driving a
pixel circuit of an active-matrix organic light-emitting diode
display includes:

[0005] a Sn-1 signal unit including a pixel driving circuit,
adapted to receive an upper scan signal with a downward
scanning direction and a lower scan signal with an upward
scanning direction as an input signal of the pixel driving
circuit, wherein the pixel driving circuit includes a first input
end and a first output end, such that a driving signal is able to
be received by the first input end, transformed to a first scan
signal by the pixel driving circuit, and outputted by the first
output end; and

[0006] a Sn signal unit including a Sn pixel circuit, and the
Sn pixel circuit including a second input end and a second
output end, wherein the second input end is coupled to the
first output end of the pixel driving circuit, such that the first
scan signal is able to be received by the Sn pixel circuit and
transformed to a second scan signal, and the second scan
signal is able to be outputted by the second output.

[0007] The second scan signal and the first scan signal can
have the same scanning direction.

[0008] The n of each of the Sn-1 signal unit and the Sn
signal unit is a positive integer.

[0009] The scanning structure for driving a pixel circuit of
an active-matrix organic light-emitting diode can further
include a Sn+1 signal unit including a Sn+1 pixel circuit, and
the Sn+1 pixel circuit can include a third input end and a third
output end. The third input end is coupled to the second output
end of the Sn pixel circuit, such that the second scan signal is
able to be received by the Sn+1 pixel circuit to control the
Sn+1 pixel circuit.

[0010] A scanning direction of the second scan signal is in
accordance with that of the first scan signal, such that scan-
ning directions of the Sn+1 signal unit and the Sn signal unit
are in accordance with that provided by Sn-1 signal unit.
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[0011] The n of each of the Sn-1 signal unit, the Sn signal
unit, and the Sn+1 signal unit is a positive integet.

[0012] Inasecondaspect,ascanning structure for driving a
pixel circuit of an active-matrix organic light-emitting diode
includes:

[0013] a Sn-1 signal unit including a pixel driving circuit,
adapted to receive an upper scan signal with a downward
scanning direction and a lower scan signal with an upward
scanning direction as an input signal of the pixel driving
circuit, wherein the pixel driving circuit includes a first input
end and a first output end, such that a driving signal is able to
be received by the first input end, transformed to a first scan
signal by the pixel driving circuit, and outputted by the first
output end,;

[0014] a Sn signal unit including a Sn pixel circuit, and the
Sn pixel circuit including a second input end and a second
output end, wherein the second input end is coupled to the
first output end of the pixel driving circuit, such that the first
scan signal is able to be received by the Sn pixel circuit and
transformed to a second scan signal, and the second scan
signal is able to be outputted by the second output, and
wherein the Sn pixel circuit is controlled by the first scan
signal; and

[0015] a Sn+1 signal unit including a Sn+1 pixel circuit,
and the Sn+1 pixel circuit including a third input end and a
third output end, wherein the third input end is coupled to the
second output end of the Sn pixel circuit, such that the second
scan signal is able to be received by the Sn+1 pixel circuit to
control the Sn+1 pixel circuit.

[0016] A scanning direction of the second scan signal is in
accordance with that of the first scan signal, such that scan-
ning directions of the Sn+1 signal unit and the Sn signal unit
are in accordance with that provided by Sn-1 signal unit.

[0017] The n of each of the Sn-1 signal unit, the Sn signal
unit 2, and the Sn+1 signal unit is a positive integer.

[0018] Inathirdaspect, a method ofbi-directional scanning
is provided to drive a pixel circuit of an active-matrix organic
light-emitting diode. The method is adapted to be used with a
Sn-1 signal unit having a pixel driving circuit and a Sn signal
unit having a Sn pixel circuit. The method includes:

[0019] providing an input signal to the pixel driving circuit
of the Sn-1 signal unit, wherein the input signal comprises an
upper scan signal with a downward scanning direction and a
lower scan signal with an upward scanning direction;

[0020] providing adriving signal to the pixel driving circuit
of the Sn-1 signal unit, and converting the driving signal to
output a first scan signal; and

[0021] providing the first scan signal to the Sn pixel circuit
of the Sn signal unit, and converting the first scan signal to
output a second scan signal.

[0022] The input signal can be received by a first input end
of the pixel driving circuit.

[0023] The first scan signal can be outputted by a first
output end of the pixel driving circuit and received by a
second input end of the Sn pixel circuit.

[0024] The second scan signal can be outputted by a second
output end of the Sn pixel circuit.

[0025] Since the scanning structure for driving a pixel cir-
cuit of an active-matrix organic light-emitting diode is bi-
directional, the competitiveness of the active-matrix organic
light-emitting diode can greatly be increased.
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[0026] The present invention will become clearer in light of
the following detailed description of illustrative embodi-
ments of this invention described in connection with the
drawings.

DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1is a diagrammatic view of a scanning struc-
ture for driving a pixel circuit of an active-matrix organic
light-emitting diode of an embodiment according to the
present invention.

[0028] FIG.2isatiming diagram of an upper scan signal of
the scanning structure for driving a pixel circuit of an active-
matrix organic light-emitting diode according to the present
invention.

[0029] FIG. 3 is a timing diagram of a lower scan signal of
the scanning structure for driving a pixel circuit of an active-
matrix organic light-emitting diode according to the present
invention.

[0030] FIG. 4 is a simulation of the timing program of the
upper scan signal of the scanning structure for driving a pixel
circuit of an active-matrix organic light-emitting diode
according to the present invention.

[0031] FIG. 5 is a simulation of the timing program of the
lower scan signal of the scanning structure for driving a pixel
circuit of an active-matrix organic light-emitting diode
according to the present invention.

REFERENCE NUMBERS
[0032] 10 Sn-1 signal unit
[0033] 11 pixel driving circuit
[0034] 12 first input
[0035] 13 first output
[0036] 20 Sn signal unit
[0037] 21 Sn pixel circuit
[0038] 22 second input
[0039] 23 second output
[0040] 30 Sn+1 signal unit
[0041] 31 Sn+1 pixel circuit
[0042] 32 third input
[0043] 33 third output
[0044] 01 upper scanning signal
[0045] 02 lower scanning signal
[0046] 03 driving signal
[0047] 04 first scan signal
[0048] 05 second scan signal

DETAILED DESCRIPTION OF THE INVENTION

[0049] With reference to FIG. 1, a scanning structure for
driving a pixel circuit of an active-matrix organic light-emit-
ting diode of an embodiment according to the present inven-
tion can be used on a display of an active-matrix organic
light-emitting diode. The scanning structure for driving a
pixel circuit of an active-matrix organic light-emitting diode
includes a Sn-1 signal unit 10, a Snsignal unit 20, and a Sn+1
signal unit 30 including at least one Sn+1 pixel circuit 31.

[0050] The Sn-1 signal unit 10 includes at least one pixel
driving circuit 11. The at least one pixel driving circuit 11 can
receive an upper scan signal 01 and a lower scan signal 02 as
a signal input for the at least one pixel driving circuit 11. The
upper scan signal 01 scans downwards. The lower scan signal
02 scans upwards. The at least one pixel driving circuit 11
includes a first input 12 and a first output 13. The first input 12
can receive a driving signal 03. The at least one pixel driving
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circuit 11 can convert the driving signal 03 into a first scan
signal 04. The first scan signal 04 can be outputted via the first
output 13.

[0051] The Sn signal unit 20 includes at least one Sn pixel
circuit 21. The at least one Sn pixel circuit 21 includes a
second input 22 and a second output 23. The second input 22
is coupled to the first output 13 of the at least one pixel driving
circuit 11. Thus, the at least one Sn pixel circuit 21 can receive
the first scan signal 04 and can be controlled by the first scan
signal 04. The first scan signal 04 is converted by the at least
one Sn pixel circuit 21 into a second scan signal 05. The
second scan signal 05 can be outputted via the second output
23.

[0052] The Sn+1 signal unit 30 includes at least one Sn+1
pixel circuit 31. The at least one Sn+1 pixel circuit 31 includes
athird input 32 and a third output 33. The third input 32 of the
at least one Sn+1 pixel circuit 31 is coupled to the second
output 23 of the at least one Sn pixel circuit 21. Thus, the at
least one Sn+1 pixel circuit 31 can receive the second scan
signal 05 and can be controlled by the second scan signal 05.
[0053] Conversion of the first scan signal 04 will cause
conversion of the second scan signal 05. Thus, the second
scan signal 03 scans in a scanning direction of the first scan
signal 04. As aresult, the Sn+1 signal unit 30 and the Sn signal
unit 20 scan in a signal scanning direction provided by Sn-1
signal unit 10.

[0054] Note that nofeachofthe Sn-1 signal unit 10, the Sn
signalunit 20, and the Sn+1 signal unit 30 is a positive integer.
[0055] FIG. 2 is a timing diagram of the upper scan signal
01 of the scanning structure for driving a pixel circuit of an
active-matrix organic light-emitting diode according to the
present invention, wherein ckl and ck2 represent the fre-
quency control. The upper scan signal 01 generated is input-
ted to the at least one pixel driving circuit 11.

[0056] FIG. 3 is a timing diagram of the lower scan signal
02 of the scanning structure for driving a pixel circuit of an
active-matrix organic light-emitting diode according to the
present invention, wherein ckl and ck2 represent the fre-
quency control. The lower scan signal 02 generated is input-
ted to the at least one pixel driving circuit 11.

[0057] FIGS. 4 and 5 are simulations of the timing pro-
grams of the upper scan signal 01 and the lower scan signal 02
of the scanning structure for driving a pixel circuit of an
active-matrix organic light-emitting diode according to the
present invention. As can be seen from FIGS. 4 and 5, in both
of the upper scan signal 01 and the lower scan signal 02, each
signal generated follows the previous signal, assuring the
timing sequences required by the same pixel driving circuit
11 are the same and, thus, assuring normal operation of the
pixels.

[0058] Conclusively, a method of bi-directional scanning is
provided to drive a pixel circuit of an active-matrix organic
light-emitting diode. The method is adapted to be used with a
Sn-1 signal unit 10 having a pixel driving circuit 11 and a Sn
signal unit 20 having a Sn pixel circuit 21. The method
includes:

[0059] providing an input signal to the pixel driving circuit
11 of the Sn-1 signal unit 10, wherein the input signal com-
prises an upper scan signal 01 with a downward scanning
direction and a lower scan signal 02 with an upward scanning
direction;

[0060] providing a driving signal 03 to the pixel driving
circuit 11 of the Sn-1 signal unit 10, and converting the
driving signal 03 to output a first scan signal 04; and
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[0061] providing the first scan signal 04 to the Sn pixel
circuit 21 of the Sn signal unit 20, and converting the first scan
signal 04 to output a second scan signal 05.

[0062] The input signal can be received by a first input end
12 of the pixel driving circuit 11.

[0063] The first scan signal 04 can be outputted by the first
output end 13 of the pixel driving circuit 11 and received by a
second input end 22 of the Sn pixel circuit 21.

[0064] The second scan signal 05 can be outputted by a
second output end 23 of the Sn pixel circuit 21.

[0065] Although specific embodiments have been illus-
trated and described, numerous modifications and variations
are still possible without departing from the scope of the
invention. The scope of the invention is limited by the accom-
panying claims.

1. A scanning structure for driving a pixel circuit of an
active-matrix organic light-emitting diode display, the scan-
ning structure comprising:

aSn-1 signal unit including a pixel driving circuit, adapted

to receive an upper scan signal with a downward scan-
ning direction and a lower scan signal with an upward
scanning direction as an input signal of the pixel driving
circuit, wherein the pixel driving circuit includes a first
input end and a first output end, such that a driving signal
is able to be received by the first input end, transformed
to a first scan signal by the pixel driving circuit, and
outputted by the first output end; and

a Sn signal unit including a Sn pixel circuit, and the Sn

pixel circuit including a second input end and a second
output end, wherein the second input end is coupled to
the first output end of the pixel driving circuit, such that
the first scan signal is able to be received by the Sn pixel
circuit and transformed to a second scan signal, and the
second scan signal is able to be outputted by the second
output.

2. The scanning structure according to claim 1, wherein the
second scan signal and the first scan signal have the same
scanning direction.

3. The scanning structure according to claim 1, wherein n
of each of the Sn-1 signal unit and the Sn signal unit is a
positive integer.

4. The scanning structure according to claim 1, further
comprising: a Sn+1 signal unit including a Sn+1 pixel circuit,
and the Sn+1 pixel circuit including a third input end and a
third output end, wherein the third input end is coupled to the
second output end of the Sn pixel circuit, such that the second
scan signal is able to be received by the Sn+1 pixel circuit to
control the Sn+1 pixel circuit.

5. The scanning structure according to claim 4, wherein a
scanning direction of the second scan signal is in accordance
with that of the first scan signal, such that scanning directions
of the Sn+1 signal unit and the Sn signal unit are in accor-
dance with that provided by Sn-1 signal unit.

6. The scanning structure according to claim 4, wherein n
of each of the Sn-1 signal unit, the Sn signal unit, and the
Sn+1 signal unit is a positive integer.

7. A scanning structure for driving a pixel circuit of an
active-matrix organic light-emitting diode, comprising:
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a Sn-1 signal unit including a pixel driving circuit, adapted
to receive an upper scan signal with a downward scan-
ning direction and a lower scan signal with an upward
scanning direction as an input signal of the pixel driving
circuit, wherein the pixel driving circuit includes a first
input end and a first output end, such that a driving signal
is able to be received by the first input end, transformed
to a first scan signal by the pixel driving circuit, and
outputted by the first output end;

a Sn signal unit including a Sn pixel circuit, and the Sn
pixel circuit including a second input end and a second
output end, wherein the second input end is coupled to
the first output end of the pixel driving circuit, such that
the first scan signal is able to be received by the Sn pixel
circuit and transformed to a second scan signal, and the
second scan signal is able to be outputted by the second
output, and wherein the Sn pixel circuit is controlled by
the first scan signal; and

a Sn+!1 signal unit including a Sn+1 pixel circuit, and the
Sn+1 pixel circuit including a third input end and a third
output end, wherein the third input end is coupled to the
second output end of the Sn pixel circuit, such that the
second scan signal is able to be received by the Sn+1
pixel circuit to control the Sn+1 pixel circuit.

8. The scanning structure according to claim 7, wherein a
scanning direction of the second scan signal is in accordance
with that of the first scan signal, such that scanning directions
of the Sn+1 signal unit and the Sn signal unit are in accor-
dance with that provided by Sn-1 signal unit.

9. The scanning structure according to claim 7, wherein n
of each of the Sn-1 signal unit, the Sn signal unit 2, and the
Sn+1 signal unit is a positive integer.

10. A method of bi-directional scanning to drive a pixel
circuit of an active-matrix organic light-emitting diode, the
method adapted to be used with a Sn-1 signal unit having a
pixel driving circuit and a Sn signal unit having a Sn pixel
circuit, the method comprising:

providing an input signal to the pixel driving circuit of the
Sn~-1 signal unit, wherein the input signal comprises an
upper scan signal with a downward scanning direction
and a lower scan signal with an upward scanning direc-
tion,;

providing a driving signal to the pixel driving circuit of the
Sn-1 signal unit, and converting the driving signal to
output a first scan signal; and

providing the first scan signal to the Sn pixel circuit of the
Sn signal unit, and converting the first scan signal to
output a second scan signal.

11. The method according to claim 10, wherein the input
signal is received by a first input end of the pixel driving
circuit.

12. The method according to claim 11, wherein the first
scan signal is outputted by a first output end of the pixel
driving circuit and received by a second input end of the Sn
pixel circuit.

13. The method according to claim 12, wherein the second
scan signal is outputted by a second output end of the Sn pixel
circuit.
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