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(54) Scan driver and organic light emitting display for selectively performing progressive scanning 
and interlaced scanning

(57) A scan driver and an organic light emitting dis-
play (OLED) for selectively performing progressive scan-
ning and interlaced scanning. The scan driver includes
a plurality of scan units. A scan unit generates an odd-
number scan signal or an even-number scan signal and
includes a flip-flop and a scan signal generator. The scan
signal generator performs a logical operation on output
signals from the flip-flop and a mode selection signal,

and outputs a signal. A logical operation can be per-
formed on the output signal of the scan unit and an im-
pulse signal to form a scan signal and an emission control
signal. The OLED, which selectively performs the pro-
gressive scanning and the interlaced scanning in re-
sponse to a mode selection signal, includes an emission
driver for outputting an emission control signal and a pro-
gram driver for outputting a scan signal and a boost sig-
nal.
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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] [0002] This application claims priority to and the benefit of Korean Patent Application No. 10-2004-0098245,
filed November 26, 2004 and Korean Patent Application No. 10-2005-0000923, filed January 5, 2005, which are hereby
incorporated by reference for all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a scan driver for a flat panel display (FPD) and, more particularly, to a scan
driver and organic light emitting display (OLED) that selectively perform progressive scanning and interlaced scanning.

Discussion of the Background

[0003] A scan driver is a circuit in a flat panel display (FPD) that is used to drive a plurality of pixels arranged on a flat
panel in rows and columns. The scan driver allows pixels arranged in a selected row to emit light by inputting data to
the selected pixels.
[0004] In general, the formation of an image frame requires a vertical synchronous signal, which defines a period for
displaying the image frame , and a horizontal synchronous signal, which selects respective lines of a plurality of pixel
lines that form the image frame. While the horizontal synchronous signal is being activated, image data is input to pixels
arranged in the line to which the horizontal synchronous signal is transmitted.
[0005] In a passive matrix (PM) display, pixels start to emit light at the same time that image data is input. However,
in an active matrix (AM) display, when input image data is stored, pixels arranged in a line can emit light after a prede-
termined period of time.
[0006] In a liquid crystal display (LCD), an organic light emitting display (OLED), and a plasma display panel (PDP),
the horizontal synchronous signal is referred to as a scan signal, and will be referred to as such hereinafter.
[0007] A circuit that transmits the scan signal to a panel in which pixels are arranged is a scan driver. Specifically, the
scan driver transmits the scan signal to the lines along which rows of pixels are disposed. The selection and activation
of the respective lines using the transmission of the scan signal may be typically performed in two manners: progressive
scanning and interlaced scanning.
[0008] In the progressive scan method, a scan signal is sequentially transmitted to scan lines coupled with rows of
pixels in a panel, beginning with the first row and sequentially proceeding to the last row.
[0009] In the interlaced scan method, a scan signal is first sequentially transmitted to all odd-numbered lines in a first
process, and then the scan signal is sequentially transmitted to all even-numbered lines. Thus, through the first half of
a frame display cycle, the odd-numbered lines receive the scan signal. Through the second half of a frame display cycle,
the even-numbered lines receive the scan signal.
[0010] A conventional FPD performs either the progressive scan method or the interlaced scan method to display
image data, but cannot selectively perform both methods.

SUMMARY OF THE INVENTION

[0011] This invention provides a scan driver that can selectively perform progressive scanning and interlaced scanning.
[0012] The present invention also provides an organic light emitting display (OLED) that can selectively perform
progressive scanning and interlaced scanning.
[0013] Additional features of the invention will be set forth in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the invention.
[0014] The present invention discloses a scan driver for selectively performing progressive scanning and interlaced
scanning, which includes a first signal generator for receiving a first start pulse, the first signal generator comprising a
plurality of first scan units for generating a plurality of first signals in response to a mode selection signal, and a second
signal generator for receiving a second start pulse, the second signal generator comprising a plurality of second scan
units for generating a plurality of second signals in response to the mode selection signal. Further, the plurality of first
signals are generated in a first half of a frame cycle and the plurality of second signals are generated in a second half
of a frame cycle when the mode selection signal is at a low level, and the plurality of first signals are generated alternately
with the plurality of second signals when the mode selection signal is at a high level.
Preferably the first level is a low level, and the second level is a high level. Preferably the first signals are first scan
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signals synchronized with a clock signal, and the second signals are second scan signals synchronized with the clock
signal. Preferably the first scan units are coupled in series with each other. Preferably a first scan unit samples the first
start pulse on a rising edge of the clock signal. Preferably the first scan unit comprises a first flip-flop for sampling an
input signal and generating a first output signal and a second output signal; and a first scan signal former for receiving
the first output signal, the second output signal, and the mode selection signal, and generating a first scan signal in
response to the first output signal, the second output signal, and the mode selection signal. Preferably the first flip-flop
comprises a first latch for sampling the input signal during a high-level period of the clock signal, storing the sampled
signal during a low-level period of the clock signal, and generating the first output signal; and a second latch for sampling
the first output signal during the low-level period of the clock signal, storing the sampled output signal of the first latch
during the high-level period of the clock signal, and generating the second output signal. Preferably the first scan signal
former inverts the first output signal or performs an AND operation on an inverted first output signal and the second
output signal. Preferably the first scan signal former inverts the first output signal or performs an AND operation on the
first output signal and the second output signal. Preferably the first latch comprises a first sampler for sampling the input
signal during the high-level period of the clock signal; and a first holder for storing the first output signal during the low-
level period of the clock signal. Preferably the second latch comprises a second sampler for sampling the first output
signal during the low-level period of the clock signal; and a second holder for storing the second output signal during
the high-level period of the clock signal. Preferably the first scan signal former comprises a first NAND gate for performing
a NAND operation on the second output signal and the mode selection signal; and a second NAND gate for performing
a NAND operation on an output signal of the first NAND gate and the first output signal and generating the first scan
signal. Preferably the first scan signal former comprises a first inverter, coupled between the second latch and a first
NAND gate, for inverting the second output signal; a first NAND gate for performing a NAND operation on the inverted
second output signal and the mode selection signal; and a second NAND gate for performing a NAND operation on an
output signal of the first NAND gate and the first output signal and generating the first scan signal. Preferably the first
scan signal former comprises a first NAND gate for performing a NAND operation on an output signal from the second
sampler and the mode selection signal; and a second NAND gate for performing a NAND operation on an output signal
of the first NAND gate and the first output signal and generating the first scan signal. Preferably the second scan units
are coupled in series with each other, and a second scan unit of the plurality of second scan units samples the second
start pulse on a falling edge of the clock signal. Preferably the second scan unit comprises a second flip-flop for sampling
an input signal and generating a third output signal and a fourth output signal; and a second scan signal former for
receiving the third output signal, the fourth output signal, and the mode selection signal, and generating a second scan
signal in response to the third output signal, the fourth output signal, and the mode selection signal. Preferably the
second flip-flop comprises a third latch for sampling the input signal during a low-level period of the clock signal, storing
the sampled signal during a high-level period of the clock signal, and generating the third output signal; and a fourth
latch for sampling the third output signal during the high-level period of the clock signal, storing the sampled output signal
of the third latch during the low-level period of the clock signal, and generating the fourth output signal. Preferably the
second scan signal former inverts the third output signal or performs an AND operation on an inverted third output signal
and the fourth output signal. Preferably the first scan signal former inverts the third output signal or performs an AND
operation on the third output signal and the fourth output signal. Preferably the third latch comprises a third sampler for
sampling the input signal during the low-level period of the clock signal; and a third holder for storing the third output
signal during the high-level period of the clock signal. Preferably the fourth latch comprises a fourth sampler for sampling
the third output signal during the high-level period of the clock signal; and a fourth holder for storing the fourth output
signal during the low-level period of the clock signal. Preferably the second scan signal former comprises a third NAND
gate for performing a NAND operation on the fourth output signal and the mode selection signal; and a fourth NAND
gate for performing a NAND operation on an output signal of the third NAND gate and the third output signal and
generating the second scan signal. Preferably the second scan signal former comprises a second inverter, coupled
between the fourth latch and a third NAND gate, for inverting the fourth output signal; a third NAND gate for performing
a NAND operation on the inverted fourth output signal and the mode selection signal; and a fourth NAND gate for
performing a NAND operation on an output signal of the third NAND gate and the third output signal and generating the
second scan signal. Preferably the second scan signal former comprises a third NAND gate for performing a NAND
operation on an output signal from the fourth sampler and the mode selection signal; and a fourth NAND gate for
performing a NAND operation on an output signal of the third NAND gate and the third output signal and generating the
second scan signal.
Preferably the scan driver further comprises a scan/emission control signal former for receiving an impulse signal and
an input signal from the first signal generator or the second signal generator, generating a scan signal through an OR
operation, and inverting the input signal to generate an emission control signal. Preferably the input signal comprises a
first signal of the plurality of first signals or a second signal of the plurality of second signals. Preferably the scan/emission
control signal former comprises a scan signal forming path for performing an OR operation on the impulse signal and
the input signal to form the scan signal; and an emission control signal forming path for inverting the input signal to form
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the emission control signal. Preferably the scan signal forming path comprises a NOR gate for receiving the impulse
signal and the input signal; and an odd number of inverters coupled in series to an output terminal of the NOR gate.
[0015] The present invention also discloses an organic light emitting display (OLED) for selectively performing pro-
gressive scanning and interlaced scanning, which includes a pixel array portion having a plurality of pixels arranged in
rows and columns, an emission driver for supplying an emission control signal to the pixel array portion in response to
a mode selection signal, a program driver for supplying a plurality of first scan signals, a plurality of second scan signals,
and a plurality of boost signals to the pixel array portion in response to the mode selection signal, and a data driver for
supplying a data signal to a pixel selected by the scan signal. Further, the program driver supplies the plurality of first
scan signals in a first half of a frame cycle and the plurality of second scan signals in a second half of a frame cycle
when the mode selection signal is at a low level, and the program driver supplies the plurality of first scan signals
alternately with the plurality of second scan signals when the mode selection signal is at a high level.
Preferably the emission driver comprises a first emission control signal generator, having a plurality of first emission
control units, for generating a first emission control signal in response to the mode selection signal; and a second emission
control signal generator, having a plurality of second emission control units, for generating a second emission control
signal in response to the mode selection signal. Preferably a first emission control unit comprises a first flip-flop for
sampling an input signal on an edge of a clock signal to generate a first output signal, and sampling the primarily sampled
signal on an edge of the clock signal one-half of a clock cycle after the primary sampling to generate a second output
signal; and a first emission control signal former for performing a first NAND operation on the second output signal and
the mode selection signal, and a second NAND operation on the output of the first NAND operation and the first output
signal. Preferably the first emission control signal former comprises an inverter for inverting the second output signal; a
first NAND gate for performing a NAND operation on the mode selection signal and the inverted second output signal;
and a second NAND gate for performing a NAND operation on an output signal from the first NAND gate and the first
output signal. Preferably the first emission control signal former comprises a first NAND gate for performing a NAND
operation on the mode selection signal and the second output signal; and a second NAND gate for performing a NAND
operation on an output signal from the first NAND gate and the first output signal. Preferably the program driver comprises
a first signal generator, having a first scan unit, for generating a first signal in response to the mode selection signal;
and a scan/boost signal former for receiving an impulse signal and the first signal, generating a scan signal through an
OR operation, and generating a boost signal in response to the first signal. Preferably the scan/boost signal former
comprises a scan signal forming path for performing an OR operation on the impulse signal and the first signal to generate
the scan signal; and a boost signal forming path for inverting the first signal to form the boost signal. Preferably the scan
signal forming path comprises a NOR gate for receiving the impulse signal and the first signal; and an odd number of
inverters coupled in series to an output terminal of the NOR gate. Preferably the boost signal forming path comprises a
transmission gate controller for receiving the first signal and generating an output signal; and a transmission gate for
outputting a signal with a predetermined voltage in response to the output signal of the transmission gate controller.
Preferably the transmission gate comprises a first transmission gate for outputting a first voltage signal when the trans-
mission gate controller receives the first signal with a low level; and a second transmission gate for outputting a second
voltage signal when the transmission gate controller receives the first signal with a high level. Preferably the first scan
unit comprises a first latch with a first sampler for sampling an input signal on a first edge of a clock signal and a first
holder for storing a first output signal of the first sampler; a second latch with a second sampler for sampling the first
output signal on a second edge of the clock signal, where the second edge is one-half of a cycle later than the first edge,
and a second holder for storing a second output signal of the second sampler; and a signal former for performing a
NAND operation on the first output signal and the second output signal. Preferably the signal former comprises an
inverter for inverting the second output signal; a first NAND gate for performing a NAND operation on the mode selection
signal and the inverted second output signal; and a second NAND gate for performing a NAND operation on an output
signal of the first NAND gate and the first output signal. Preferably the signal former comprises a first NAND gate for
performing a NAND operation on the mode selection signal and the second output signal; and a second NAND gate for
performing a NAND operation on an output signal of the first NAND gate and the first output signal.
[0016] It is to be understood that both the foregoing general description and the following detailed description are
exemplary and explanatory and are intended to provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are included to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification, illustrate embodiments of the invention, and together with the
description serve to explain the principles of the invention.
[0018] FIG. 1 shows a block diagram of a scan driver that selectively performs progressive scanning and interlaced
scanning according to a first exemplary embodiment of the present invention.
[0019] FIG. 2 shows a circuit diagram of an odd-number scan unit or an even-number scan unit according to the first
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exemplary embodiment of the present invention.
[0020] FIG. 3A shows a timing diagram illustrating operation of the scan unit shown in FIG. 2 when the mode selection
signal input is low.
[0021] FIG. 3B shows a timing diagram illustrating operation of the scan unit shown in FIG. 2 when the mode selection
signal input is high.
[0022] FIG. 4 shows a circuit diagram of the scan driver according to the first exemplary embodiment of the present
invention.
[0023] FIG. 5A shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
4 when the mode selection signal input is high.
[0024] FIG. 5B shows a timing diagram illustrating interlaced scanning operation of the scan driver shown in FIG. 4
when the mode selection signal input is low.
[0025] FIG. 6 shows a block diagram of a scan driver that selectively performs progressive scanning and interlaced
scanning according to a second exemplary embodiment of the present invention.
[0026] FIG. 7 shows a circuit diagram of an even-number scan unit according to the second exemplary embodiment
of the present invention.
[0027] FIG. 8A shows a timing diagram illustrating operation of the even-number scan unit shown in FIG. 7 when the
mode selection signal input is low.
[0028] FIG. 8B shows a timing diagram illustrating operation of the even-number scan unit shown in FIG. 7 when the
mode selection signal input is high.
[0029] FIG. 9 shows a circuit diagram of the scan driver according to the second exemplary embodiment of the present
invention.
[0030] FIG. 10A shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
9 when the mode selection signal input is high.
[0031] FIG. 10B shows a timing diagram illustrating interlaced scanning operation of the scan driver shown in FIG. 9
when the mode selection signal input is low.
[0032] FIG. 11 shows a block diagram of a scan driver that selectively performs progressive scanning and interlaced
scanning according to a third exemplary embodiment of the present invention.
[0033] FIG. 12 shows a circuit diagram of an odd-number scan unit according to the third exemplary embodiment of
the present invention.
[0034] FIG. 13A shows a timing diagram illustrating operation of the odd-number scan unit shown in FIG. 12 when
the mode selection signal input is high.
[0035] FIG. 13B shows a timing diagram illustrating operation of the odd-number scan unit shown in FIG. 12 when
the mode selection signal input is low.
[0036] FIG. 14 shows a circuit diagram of an even-number scan unit according to the third exemplary embodiment of
the present invention.
[0037] FIG. 15A shows a timing diagram illustrating operation of the even-number scan unit shown in FIG. 14 when
the mode selection signal input is high.
[0038] FIG. 15B shows a timing diagram illustrating operation of the even-number scan unit shown in FIG. 14 when
the mode selection signal input is low.
[0039] FIG. 16 shows a circuit diagram of the scan driver according to the third exemplary embodiment of the present
invention.
[0040] FIG. 17A shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
16 when the mode selection signal input is high.
[0041] FIG. 17B shows a timing diagram illustrating interlaced scanning operation of the scan driver shown in FIG.
16 when the mode selection signal input is low.
[0042] Fig. 18 shows a block diagram of a scan driver that selectively performs progressive scanning and interlaced
scanning according to a fourth exemplary embodiment of the present invention.
[0043] FIG. 19 shows a circuit diagram of an odd-number scan unit according to the fourth exemplary embodiment of
the present invention.
[0044] FIG. 20A shows a timing diagram illustrating operation of the odd-number scan unit shown in FIG. 19 when
the mode selection signal input is high.
[0045] FIG. 20B shows a timing diagram illustrating operation of the odd-number scan unit shown in FIG. 19 when
the mode selection signal input is low.
[0046] FIG. 21 shows a circuit diagram of an even-number scan unit according to the fourth exemplary embodiment
of the present invention.
[0047] FIG. 22A shows a timing diagram illustrating operation of the even-number scan unit shown in FIG. 21 when
the mode selection signal input is high.
[0048] FIG. 22B shows a timing diagram illustrating operation of the even-number scan unit shown in FIG. 21 when
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the mode selection signal input is low.
[0049] FIG. 23 shows a circuit diagram of the scan driver that selectively performs progressive scanning and interlaced
scanning according to the fourth exemplary embodiment of the present invention.
[0050] FIG. 24A shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
23 when the mode selection signal input is high.
[0051] FIG. 24B shows a timing diagram illustrating interlaced scanning operation of the scan driver shown in FIG.
23 when the mode selection signal input is low.
[0052] FIG. 25 shows a block diagram of a scan driver that selectively performs progressive scanning and interlaced
scanning according to a fifth exemplary embodiment of the present invention.
[0053] FIG. 26A shows a circuit diagram of a waveform shaping unit according to the fifth exemplary embodiment of
the present invention.
[0054] FIG. 26B shows a timing diagram of a waveform shaping unit according to the fifth exemplary embodiment of
the present invention.
[0055] FIG. 27A shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
25 when the mode selection signal input is high.
[0056] FIG. 27B shows a timing diagram illustrating interlaced scanning operation of the scan driver shown in FIG.
25 when the mode selection signal input is low.
[0057] FIG. 28 shows a block diagram of an organic light emitting display (OLED) that selectively performs progressive
scanning and interlaced scanning according to a sixth exemplary embodiment of the present invention.
[0058] FIG. 29A shows a circuit diagram of a pixel driving circuit for a pixel in the pixel array portion according to the
sixth exemplary embodiment of the present invention.
[0059] FIG. 29B shows a timing diagram illustrating the operation of the pixel driving circuit shown in FIG. 29A according
to the sixth exemplary embodiment of the present invention.
[0060] FIG. 30 shows a block diagram of an emission driver illustrated in FIG. 28.
[0061] FIG. 31 shows a circuit diagram of an odd-number emission control unit illustrated in FIG. 30.
[0062] FIG. 32A shows a timing diagram illustrating operation of the odd-number emission control unit shown in FIG.
31 when the mode selection signal input is high.
[0063] FIG. 32B shows a timing diagram illustrating operation of the odd-number emission control unit shown in FIG.
31 when the mode selection signal input is low.
[0064] FIG. 33 shows a block diagram of a program driver illustrated in FIG. 28.
[0065] FIG. 34 shows a circuit diagram of a waveform shaping unit shown in FIG. 33.
[0066] FIG. 35 shows a timing diagram illustrating the operation of the waveform shaping unit shown in FIG. 34.
[0067] FIG. 36A shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
28 according to the sixth exemplary embodiment of the present invention.
[0068] FIG. 36B shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
28, where each row emits light twice during a single frame, according to the sixth exemplary embodiment of the present
invention.
[0069] FIG. 37 shows a timing diagram illustrating interlaced scanning of the organic light emitting display according
to the sixth exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0070] The invention is described more fully hereinafter with reference to the accompanying drawings, in which em-
bodiments of the invention are shown. This invention may, however, be embodied in many different forms and should
not be construed as limited to the embodiments set forth herein. Rather, these embodiments are provided so that this
disclosure is thorough, and will fully convey the scope of the invention to those skilled in the art. In the drawings, the
size and relative sizes of layers and regions may be exaggerated for clarity.
[0071] It will be understood that when an element such as a layer, film, region or substrate is referred to as being "on"
another element, it can be directly on the other element or intervening elements may also be present.

Embodiment 1

[0072] FIG. 1 shows a block diagram of a scan driver that selectively performs progressive scanning and interlaced
scanning according to a first exemplary embodiment of the present invention.
[0073] Referring to FIG. 1, the scan driver of the present embodiment includes an odd-number scan signal generator
100 and an even-number scan signal generator 120.
[0074] The odd-number scan signal generator 100 includes a plurality of odd-number scan signal units, SCUO1,
SCUO2, ... SCUOn, which are coupled in series. Each odd-number scan signal unit has a flip-flop structure. Thus, the
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odd-number scan signal generator 100 is a shift register that outputs shifted data in response to an input clock signal
for each cycle.
[0075] A first odd-number scan unit SCUO1 receives an odd-number start pulse VSPO, input into terminal in. Also, a
mode selection signal MODE is input to a control terminal CT, and an inverse odd-number clock signal /CLKO is input
to a terminal CKB. The first odd-number scan unit SCUO1 samples an input signal on a rising edge of an odd-number
clock signal CLKO, input to clock terminal CK, and outputs a first scan signal SCAN[1] through a logical operation. Also,
the sampled data is output via an output terminal OUT on a falling edge that is one-half of a clock cycle later than when
the odd-number start pulse VSPO is sampled as an input signal. Accordingly, the input data, which is sampled on the
rising edge of the odd-number clock signal CLKO, is output on the subsequent falling edge of the odd-number clock
signal CLKO from terminal out. The data, which is output on the falling edge of the odd-number clock signal CLKO, is
then input to a second odd-number scan unit SCUO2.
[0076] The above-described operations and connections are sequentially applied from the first odd-number scan unit
SCUO1 to an n-th odd-number scan unit SCUOn. The mode selection signal MODE and the odd-number clock signal
CLKO are input in parallel to all the odd-number scan units of the odd-number scan signal generator 100, and the odd-
number scan units are coupled in series to adjacent odd-number scan units. Accordingly, the odd-number scan units
output odd-number scan signals SCAN[1,3,...,2n-1] from terminals SC at intervals of one cycle of the odd-number clock
signal CLKO.
[0077] The even-number scan signal generator 120 includes a plurality of even-number scan signal units, SCUE1,
SCUE2, ... SCUEn, which are coupled in series. Each even-number scan signal unit has a flip-flop structure. Thus, the
even-number scan signal generator 120 is a shift register that outputs shifted data in response to an input clock signal
for each cycle.
[0078] A first even-number scan unit SCUE1 receives an even-number start pulse VSPE at terminal in. During pro-
gressive scanning, there may be a phase difference of 1/2 a clock cycle between the even-number start pulse VSPE
and the odd-number start pulse VSPO. Also, during interlaced scanning, the even-number start pulse VSPE may be
delayed by 1/2 a frame cycle after the VSPO start pulse.
[0079] A mode selection signal MODE is input to a control terminal CT of the first even-number scan unit SCUE1, an
even-number clock signal CLKE is input to terminal CK, and an inverse even-number clock signal /CLKE is input to
terminal CKB. The first even-number scan unit SCUE1 samples the even-number start pulse VSPE on a rising edge of
an even-number clock signal CLKE and outputs a second scan signal SCAN[2] from terminal SC through a logical
operation. Also, the sampled data is output via an output terminal out on a falling edge of the even-number clock signal
CLKE that is one-half of a clock cycle later than when the even-number start pulse VSPE is sampled as an input signal.
Accordingly, the input data, which is sampled on the rising edge of the even-number clock signal CLKE, is output on the
subsequent falling edge of the even-number clock signal CLKE. The data, which is output on the falling edge of the
even-number clock signal CLKE, is then input to a second even-number scan unit SCUE2.
[0080] The above-described operations are sequentially applied from the first even-number scan unit SCUE1 to an
n-th even-number scan unit SCUEn. The mode selection signal MODE and the even-number clock signal CLKE are
input in parallel to all the even-number scan units of the even-number scan signal generator 120, and the even-number
scan units are coupled in series to adjacent even-number scan units. Accordingly, the even-number scan units output
even-number scan signals SCAN[2,4"...,2n] from terminals SC at intervals of one cycle of the even-number clock signal
CLKE.
[0081] FIG. 2 shows a circuit diagram of an odd-number scan unit or an even-number scan unit according to the first
exemplary embodiment of the present invention.
[0082] Because odd-number scan units have equivalent structure and operation as even-number scan units in the
present first exemplary embodiment of the invention, in FIG. 2, clock signal CLK refers to either the odd-number clock
signal CLKO or the even-number clock signal CLKE.
[0083] Referring to FIG. 2, the scan unit includes a flip-flop 200 and a scan signal former 220.
[0084] The flip-flop 200 samples data on a rising edge of a clock signal CLK and outputs data on a falling edge that
is delayed by 1/2 a clock cycle after sampling. For this operation, the flip-flop 200 includes a first latch 201 and a second
latch 203, which are coupled in series.
[0085] The first latch 201 includes a first sampler 201A and a first holder 201B. The first sampler 201A samples an
input signal on a rising edge of a clock signal CLK and outputs the input signal in a high-level period of a clock signal
CLK. The input of the input signal is terminated on a falling edge of the clock signal CLK. The first holder 201B samples
the input signal on the falling edge of the clock signal CLK, and stores and outputs the input signal during a subsequent
low-level period of the clock signal CLK.
[0086] The second latch 203 includes a second sampler 203A and a second holder 203B. The second sampler 203A
samples the output signal SR from the first latch 201 on the falling edge of the clock cycle CLK, and outputs the output
signal out in the low-level period of the clock signal CLK. The input of the output signal SR is terminated on a rising edge
of the clock signal CLK. The second holder 203B samples the output signal out in the rising edge of the clock signal
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CLK, and stores and outputs the output signal SR in a subsequent high-level period of the clock signal CLK.
[0087] The scan signal former 220 includes a first NAND gate 221 and a second NAND gate 223. The first NAND
gate 221 receives the mode selection signal MODE and an output signal out of the second latch 203.
[0088] When the mode selection signal MODE is at a low level, the first NAND gate 221 outputs a high-level signal
irrespective of the output signal of the second latch 203. When the mode selection signal MODE is at a high level, the
first NAND gate 221 inverts the output signal of the second latch 203 and outputs the inverted signal.
[0089] The second NAND gate 223 receives the output signal SR of the first latch 201 and the output signal of the
first NAND gate 221. When the first NAND gate 221 outputs a high-level signal, the second NAND gate 223 inverts the
output signal SR of the first latch 201 and outputs the inverted signal. Therefore, second NAND gate 223 outputs a low-
level signal when output signal SR is a high-level signal.
[0090] When the mode selection signal MODE is at a high level, the second NAND gate 223 performs a NAND
operation on the inverted output signal of the second latch 203 and the output signal SR of the first latch 201. Accordingly,
the second NAND gate 223 outputs a low-level signal via an output terminal SC when the mode selection signal MODE
is a high-level signal, the second latch 203 outputs a low-level signal, and the first latch 201 outputs a high-level signal.
[0091] FIG. 3A shows a timing diagram illustrating operation of the scan unit shown in FIG. 2 when the mode selection
signal input is low.
[0092] FIG. 3B shows a timing diagram illustrating operation of the scan unit shown in FIG. 2 when the mode selection
signal input is high.
[0093] Referring to FIG. 3A, an input signal in is sampled and output by the first latch 201 on a rising edge of a first
cycle of a clock signal CLK. Since the input signal in is at a high level on the rising edge of the first cycle of the clock
signal CLK, output signal SR from the first latch 201 is a high-level signal. Also, since the sampled output signal is stored
and output by first holder 201B in a low-level period of the first cycle of the clock signal CLK, the output signal SR of the
first latch 201 remains at a high level in the low-level period of the first cycle of the clock signal CLK.
[0094] The input signal in is sampled and output by the first latch 201 on a rising edge of a second cycle of the clock
signal CLK. Since the input signal in is at a low level on the rising edge of the second cycle of the clock signal CLK, the
output signal SR of the first latch 201 is a low-level signal.
[0095] The output signal SR of the first latch 201 is sampled and output via the second latch 203 on a falling edge of
the clock signal CLK. Since the output signal SR is at a high level on the falling edge of the first cycle of the clock signal
CLK, a high-level signal out is output via an output terminal out of the second latch 203. Also, since the output signal
SR is at a low level on a falling edge of a second cycle of the clock signal CLK, a low-level signal out is output via the
output terminal out of the second latch 203.
[0096] Since the mode selection signal MODE is at a low level, the first NAND gate 221 outputs a high-level signal
irrespective of the level of the output signal of the second latch 203. The high-level output signal of the first NAND gate
221 is input to the second NAND gate 223. The second NAND gate 223 inverts the output signal SR of the first latch
201 and outputs the inverted signal.
[0097] Accordingly, a signal that is at a low level is output to the output terminal SC of the scan unit in the first cycle
of the clock signal CLK.
[0098] Referring to FIG. 3B, the sampling of the input signal in by the first latch 201 and the sampling of the output
signal SR of the first latch 201 via the second latch 203 are the same as described above with reference to FIG. 3A.
Accordingly, the output signal SR of the first latch 201 and an output signal from the output terminal out of the second
latch 203 have the same waveforms as those of FIG. 3A.
[0099] However, since the mode selection signal MODE is at a high level, the first NAND gate 221 inverts the output
signal out of the second latch 203. Accordingly, the output signal of the first NAND gate 221 is at a low level only in a
low-level period of the first cycle of the clock signal CLK and a high-level period of the second cycle of the clock signal
CLK. The output signal of the first NAND gate 221 is at a high level on the high-level period of the first cycle of the clock
signal CLK and the low-level period of the second cycle of the clock signal CLK. The output signal of the first NAND
gate 221 and the output signal SR of the first latch 201 are input to the second NAND gate 223.
[0100] The second NAND gate 223 outputs a low-level signal only when both input signals are at a high level, which
only occurs in the high-level period of the first cycle of the clock signal CLK. Thus, a low-level signal is output to the
output terminal SC in a high-level period of the first cycle of the clock signal CLK.
[0101] FIG. 4 shows a circuit diagram of the scan driver according to the first exemplary embodiment of the present
invention.
[0102] Referring to FIG. 4, the odd-number scan signal generator 300 and the even-number scan signal generator
320 include scan units as illustrated in FIG. 2 and described above.
[0103] The output signal at terminal SC, as shown on FIG. 2, from the second NAND gate of each of the scan units
constitutes a scan signal out SCAN[1,2,..., 2n-1,2n].
[0104] Each of the scan units of the odd-number scan signal generator 300 receives an odd-number clock signal
CLKO and outputs a synchronized odd-number scan signal SCAN[1,3,...,2n-1]. Each of the scan units of the even-
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number scan signal generator 320 receives an even-number clock signal CLKE and outputs a synchronized even-
number scan signal SCAN[2,4,...,2n].
[0105] FIG. 5A shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
4 when the mode selection signal input is high.
[0106] FIG. 5B shows a timing diagram illustrating interlaced scanning operation of the scan driver shown in FIG. 4
when the mode selection signal input is low.
[0107] Hereinafter, the progressive scanning shown in FIG. 5A will be described with reference to the circuit diagram
of FIG. 4.
[0108] A first odd-number scan unit SCUO1 of an odd-number scan signal generator 300 receives an odd-number
start pulse VSPO. The first odd-number scan unit SCUO1 samples the odd-number start pulse VSPO on a rising edge
of an odd-number clock signal CLKO.
[0109] Accordingly, a first latch 301A of the first odd-number scan unit SCUO1 outputs an output signal SRO1 at a
high level during a first cycle of the odd-number clock signal CLKO. Also, a second latch 301B of the first odd-number
scan unit SCUO1 samples the output signal SRO1 on a falling edge of the first cycle of the odd-number clock signal
CLKO and outputs an output signal SRO2 during the low-level period. The output signal SRO2 of the first odd-number
scan unit SCUO1 is input to a second odd-number scan unit SCUO2 and input to a first scan signal former 301, which
is an odd-number scan signal former of the first odd-number scan unit SCUO1.
[0110] In the progressive scan method, the mode selection signal MODE is set to a high level. Accordingly, a first
NAND gate of the first scan signal former 301 inverts the output signal SRO2 of the second latch 301B of the first odd-
number scan unit SCUO1 and outputs the inverted signal. The inverted signal of the output signal SRO2 is input to a
second NAND gate of the first scan signal former 301, along with the output signal SRO1 of the first latch 301A of the
first odd-number scan unit SCUO1.
[0111] The second NAND gate of the first scan signal former 301 outputs a low-level signal only when the two input
signals are both at a high level. Accordingly, a first scan signal SCAN[1] is at a low level only when the output signal
SRO1 is at a high level and the output signal SRO2 is at a low level. Thus, the first scan signal SCAN[1] is at a low level
in the high-level period of the first cycle of the odd-number clock signal CLKO.
[0112] The output signal SRO2, which is input to the second odd-number scan unit SCUO2, is sampled on a rising
edge of a second cycle of the odd-number clock signal CLKO. The second odd-number scan unit SCUO2 then performs
the same operation as described above with respect to the first odd-number scan unit SCUO1, and outputs output signal
SRO3, SRO4, and scan signal SCAN[3]. This operation continues sequentially through the odd-number scan units,
where the outcome of an operation is: an n-th odd-number scan signal unit SCUOn outputs a 2n-1-th scan signal SCAN
[2n-1] at a low level during a high-level period of an n-th cycle of the odd-number clock signal CLKO.
[0113] Also, a first even-number scan unit SCUE1 of an even-number signal generator 320 receives an even-number
start pulse VSPE. There may be a phase difference of 1/2 a clock cycle between the even-number start pulse VSPE
and the odd-number start pulse VSPO. Also, the even-number clock signal CLKE may have a waveform that is obtained
by inverting the waveform of the odd-number clock signal CLKO.
[0114] The first even-number scan unit SCUE1 samples the even-number start pulse VSPE on a rising edge of an
even-number clock signal CLKE. Accordingly, a first latch 322A of the first even-number scan unit SCUE1 outputs an
output signal SRE1 at a high level during a first cycle of the even-number clock signal CLKE.
[0115] Also, a second latch 322B of the first even-number scan unit SCUE1 samples the output signal SRE1 on a
falling edge of the first cycle of the even-number clock signal CLKE and outputs an output signal SRE2 during the low-
level period. The output signal SRE2 of the first even-number scan unit SCUE1 is input to a second even-number scan
unit SCUE2 and input to a second scan signal former 322, which is an even-number scan signal former of the first even-
number scan unit SCUE1.
[0116] In the progressive scan method, the mode selection signal MODE is set to a high level. Accordingly, as described
for the odd-number scan unit, a second scan signal SCAN[2] is at a low level only when the output signal SRE1 is at a
high level and the output signal SRE2 is at a low level. Thus, the second scan signal SCAN[2] is at a low level in the
high-level period of the first cycle of the even-number clock signal CLKE.
[0117] The output signal SRE2, which is input to the second even-number scan unit SCUE2, is sampled on a rising
edge of a second cycle of the even-number clock signal CLKE. The second even-number scan unit SCUE2 then performs
the same operation as described above with respect to the first even-number scan unit SCUE1, and outputs output
signal SRE3, SRE4 and scan signal SCAN[4]. This operation continues sequentially through even-number scan units,
where the outcome of an operation is: an n-th even-number scan signal unit SCUEn outputs a 2n-th scan signal SCAN
[2n] at a low level during a high-level period of an n-th cycle of the even-number clock signal CLKE.
[0118] Therefore, scan signals SCAN[1,2,...,2n-1, 2n] are sequentially output with a phase difference of 1/2 a clock
cycle.
[0119] Hereinafter, the interlaced scanning shown in FIG. 5B will be described with reference to the circuit diagram
of FIG. 4.
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[0120] A frame, which is a unit of time required to display an image, is divided into an odd-number field period and an
even-number field period. In order to perform interlaced scanning, the odd-number scan signal generator 300 generates
odd-number scan signals SCAN[1,3,...,2n-1] for the odd-number field period. The even-number scan signal generator
320 generates even-number scan signals SCAN[2,4,...,2n] for the even-number field period.
[0121] Further, an odd-number clock signal CLKO has the same waveform as an even-number clock signal CLKE.
Accordingly, to facilitate ease of description, clock signal input into the odd-number scan signal generator 300 and the
even-number scan signal generator 320 will be simply described as clock signal CLK.
[0122] First, just before the odd-number field period starts, an odd-number start pulse VSPO is input to a first odd-
number scan unit SCUO1 of the odd-number scan signal generator 300. The first odd-number scan unit SCUO1 samples
the odd-number start pulse VSPO on a rising edge of the clock signal CLK.
[0123] A first latch 301A of the first odd-number scan unit SCUO1 outputs an output signal SRO1 at a high level during
a first cycle of the clock signal CLK. A second latch 301B of the first odd-number scan unit SCUO1 samples the output
signal SRO1 on a falling edge of the first cycle of the clock signal CLK and outputs an output signal SRO2 during a low
level of a first cycle and a high level of a second cycle of the clock signal CLK. The output signal SRO2 of the first odd-
number scan unit SCUO1 is input to a second odd-number scan unit SCUO2 and input to a first scan signal former 301
of the first odd-number scan unit SCUO1.
[0124] In the interlaced scan method, a mode selection signal MODE is set to a low level. Thus, a first NAND gate of
the first scan signal former 301 outputs a high-level signal irrespective of the output signal SRO2.
[0125] The second NAND gate receives the output signal SRO1 of the first latch 301A of the first odd-number scan
unit SCUO1 and the high-level output signal of the first NAND gate. Accordingly, the second NAND gate inverts the
output signal SRO1 and outputs the inverted signal. Thus, a first scan signal SCAN[1] is at a low level when output signal
SRO1 is at a high level, during the first cycle of the clock signal CLK.
[0126] The second odd-number scan unit SCUO2 then performs the same operation as described above with respect
to the first odd-number scan unit SCUO1, and outputs output signals SRO3, SRO4, and scan signal SCAN[3]. This
operation continues sequentially through the odd-number scan units, where the outcome of an operation is: an n-th odd-
number scan signal unit SCUOn outputs a 2n-1-th scan signal SCAN[2n-1] at a low level during an n-th cycle of the
clock signal CLK in the odd-number field period.
[0127] After the odd-number field period, an even-number field period starts. Just before the even-number field period
starts, an even-number start pulse VSPE is input to a first even-number scan unit SCUE1 of the even-number scan
signal generator 320.
[0128] The first even-number scan unit SCUE1 samples the even-number start pulse VSPE on a rising edge of a clock
signal CLK. For ease of description of the even-number field period, the number of the clock cycles starts over in the
even-field number period. Therefore, the first cycle of clock signal CLK when describing the even-number field period
refers to the first cycle of clock signal CLK in the even-number field period.
[0129] A first latch 322A of the first even-number scan unit SCUE1 outputs an output signal SRE1 at a high level
during a first cycle of the clock signal CLK in the even-number field period. A second latch 322B of the first even-number
scan unit SCUE1 samples the output signal SRE 1 on a falling edge of the first cycle of the clock signal CLK in the even-
number field period, and outputs an output signal SRE2 during a low level of a first cycle and a high level of a second
cycle of the clock signal CLK. The output signal SRE2 of the first even-number scan unit SCUE1 is input to a second
even-number scan unit SCUE2 and input to a second scan signal former 322 of the first even-number scan unit SCUE1.
[0130] In the interlaced scan method, the mode selection signal MODE is set to a low level. Thus, the first NAND gate
of the second scan signal former 322 outputs a high-level signal irrespective of the output signal SRE2. The second
NAND gate receives the output signal SRE1 of the first latch 322A of the first even-number scan unit SCUE1 and the
high-level output signal of the first NAND gate. Accordingly, the second NAND gate inverts the output signal SRE1 and
outputs the inverted signal. Thus, a second scan signal SCAN[2] is at a low level when output signal SRE1 is at a high
level, in the first cycle of the clock signal CLK in the even-number field period.
[0131] The output signal SRE2 is sampled via the second even-number scan unit SCUE2 on a rising edge of a second
cycle of the clock signal CLK in the even-number field period. The second even-number scan unit SCUE2 then performs
the same operation as described above with respect to the first even-number scan unit SCUE1, and outputs output
signals SRE3, SRE4, and scan signal SCAN[4]. This operation continues sequentially through the even-number scan
units, where the outcome of the operation is: an n-th even-number scan signal unit SCUEn outputs a 2n-th scan signal
SCAN[2n] being at a low level during an n-th cycle in the even-number field period of the clock signal CLK.
[0132] Accordingly, as shown in FIG. 5B, when the mode selection signal MODE is at a low level, the scan driver
according to the present embodiment of the present invention performs the interlaced scanning. The odd-number scan
signals are sequentially applied to odd-numbered scan lines during 1/2 a cycle of frame, and the even-numbered scan
signals are sequentially applied to even-numbered scan lines during 1/2 the cycle of frame.
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Embodiment 2

[0133] FIG. 6 shows a block diagram of a scan driver that selectively performs progressive scanning and interlaced
scanning according to a second exemplary embodiment of the present invention.
[0134] Referring to FIG. 6, the scan driver of the present embodiment includes an odd-number scan signal generator
400 and an even-number scan signal generator 420. The odd-number scan signal generator 400 and the even-numbered
scan signal generator 420 receive a clock signal CLK.
[0135] In the first exemplary embodiment, the odd-number scan signal generator 100 receives the odd-number clock
signal CLKO and the even-number scan signal generator 120 receives the even-number clock signal CLKE. In the
second exemplary embodiment, the odd-number scan signal generator 400 and the even-number scan signal generator
420 both receive a common clock signal CLK. However, the odd-number scan signal generator 400 and the even-number
scan signal generator 420 receive the clock signal CLK at different terminals of the individual scan units. Specifically,
the odd-number scan units receive clock signal CLK at terminal CK and inverse clock signal /CLK at terminal CKB. The
even-number scan units receive clock signal CLK at terminal CKB, and inverse clock signal /CLK at terminal CK.
[0136] The odd-number scan signal generator 400 includes a plurality of odd-number scan signal units, the structure
of which is as described above with respect to the plurality of odd-number scan signal units illustrated in FIG. 1. The
odd-number scan units output odd-number scan signals SCAN[1,3,...,2n-1] from terminals SC at intervals of one cycle
of the clock signal CLK.
[0137] The even-number scan signal generator 420 includes a plurality of even-number scan signal units, the structure
of which is as described above with respect to the plurality of even-number scan signal units illustrated in FIG. 1. However,
because even-number scan signal generator 420 receives the inverse clock signal /CLK at terminal CK, the input data
is sampled on the falling edge of clock signal CLK and output on the rising edge of clock signal CLK.
[0138] The even-number scan units output even-number scan signals SCAN[2,4,...,2n] from terminals SC at intervals
of one cycle of the clock signal CLK.
[0139] FIG. 7 shows a circuit diagram of an even-number scan unit according to the second exemplary embodiment
of the present invention.
[0140] The odd-number scan unit of the second embodiment has the same components and uses the same clock
signal as the scan unit shown in FIG. 2. Accordingly, a description of the odd-number scan unit will be omitted here, and
only the structure and operations of the even-number scan unit will be described.
[0141] The even-number scan unit shown in FIG. 7 has the same components as the scan unit shown in FIG. 2, but
the even-number scan unit of FIG. 7 uses an inverted signal of the clock signal that is used for the scan unit shown in FIG. 2.
[0142] Referring to FIG. 7, the even-number scan unit includes a flip-flop 500 and a scan signal former 520.
[0143] The flip-flop 500 samples data on a falling edge of a clock signal CLK and outputs data on a rising edge that
is delayed by 1/2 a clock cycle after sampling. For this operation, the flip-flop 500 includes a first latch 501 and a second
latch 503, which are coupled in series.
[0144] The first latch 501 includes a first sampler 501A and a first holder 501B. The first sampler 501A samples an
input signal on a falling edge of a clock signal CLK and outputs the input signal as output signal SR in a low-level period
of a clock signal CLK. The input of the input signal is terminated on a rising edge of the clock signal CLK. The first holder
201B samples the input signal on the rising edge of the clock signal CLK, and stores and outputs the input signal during
a subsequent high-level period of the clock signal CLK.
[0145] The second latch 503 includes a second sampler 503A and a second holder 503B. The second sampler 503A
samples the output signal SR from the first latch 501 on the rising edge of the clock cycle, and outputs the output signal
in the high-level period of the clock signal. The input of the output signal SR is terminated on a falling edge of the clock
signal. The second holder 503B samples the output signal out in the falling edge of the clock cycle, and stores and
outputs the output signal out in the low-level period of the clock signal.
[0146] The scan signal former 520 includes a first NAND gate 521 and a second NAND gate 523. The first NAND
gate 521 receives a mode selection signal MODE and the output signal out of the second latch 503.
[0147] When the mode selection signal MODE is at a low level, the first NAND gate 521 outputs a high-level signal
irrespective of the output signal of the second latch 503. When the mode selection signal MODE is at a high level, the
first NAND gate 521 inverts the output signal of the second latch 503 and outputs the inverted signal.
[0148] The second NAND gate 523 receives the output signal SR of the first latch 501 and the output signal of the
first NAND gate 521.
[0149] When the first NAND gate 521 outputs a high-level signal, the second NAND gate 523 inverts the output signal
SR of the first latch 501 and outputs the inverted signal. Therefore, second NAND gate 523 outs a low-level signal when
output signal SR is a high-level signal.
[0150] When the mode selection signal MODE is at a high level, the second NAND gate 523 performs a NAND
operation on the inverted output signal of the second latch 503 and the output signal SR of the first latch 501. Accordingly,
the second NAND gate 523 outputs a low-level signal via an output terminal SC when the first latch 501 outputs a high-
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level signal, the second latch 503 outputs a low-level signal, and the mode selection signal is a high-level signal.
[0151] FIG. 8A shows a timing diagram illustrating operation of the even-number scan unit shown in FIG. 7 when the
mode selection signal input is low.
[0152] FIG. 8B shows a timing diagram illustrating operation of the even-number scan unit shown in FIG. 7 when the
mode selection signal input is high.
[0153] Referring to FIG. 8A, an input signal in is sampled and output by the first latch 501 on a falling edge of a first
cycle of a clock signal CLK. Since the input signal in is at a high level on the falling edge of the first cycle of the clock
signal CLK, output signal SR from the first latch 501 is a high-level signal. Also, since the sampled output signal is stored
and output by first holder 501B during a high-level period of the first cycle of the clock signal CLK, the output signal SR
of the first latch 501 remains at a high level for the high-level period of the first cycle of the clock signal CLK.
[0154] The first latch 501 samples the input signal in and outputs the sampled signal on a falling edge of a second
cycle of the clock signal CLK. Since the input signal in is at a low level on the falling edge of the second cycle of the
clock signal CLK, the output signal SR of the first latch 501 is a low-level signal.
[0155] The second latch 503 samples the output signal SR of the first latch 501 on a rising edge of the clock signal
CLK and outputs the sampled signal in a high-level period. Since the output signal SR is at a high level on the rising
edge of the first cycle of the clock signal CLK, a high-level signal is output via an output terminal out of the second latch 503.
[0156] Also, since the output signal SR is at a low level on a rising edge of a second cycle of the clock signal CLK, a
low-level signal is output via the output terminal out of the second latch 503.
[0157] Since the mode selection signal MODE is at a low level, the first NAND gate 521 shown in FIG. 7 outputs a
high-level signal irrespective of the output signal of the second latch 503. The high-level output signal of the first NAND
gate 521 is input to the second NAND gate 523. The second NAND gate 523 inverts the output signal SR of the first
latch 501 and outputs the inverted signal. Thus, a low-level signal is output via the output terminal SC of the even-number
scan unit when output signal SR is at a high level, during the first cycle of the clock signal CLK.
[0158] Referring to FIG. 8B, the sampling of an input signal in by the first latch 501 and the sampling of an output
signal SR of the first latch 501 via the second latch 503 are the same as described above with reference to FIG. 8A.
[0159] Accordingly, the output signal SR of the first latch 501 and the signal output from the output terminal out of the
second latch 503 have the same waveforms as the signals of FIG. 8A. However, since the mode selection signal MODE
is at a high level, the first NAND gate 521 inverts an output signal out of the second latch 503. An output signal of the
first NAND gate 521 is input to the second NAND gate 523. Also, an output signal SR of the first latch 501 is input to
the second NAND gate 523. The second NAND gate 523 outputs a low-level signal only when all the input data are at
a high level. The output signal of the first NAND gate 521 is at a high level on the low-level period of the first cycle of
the clock signal CLK and the high-level period of the second cycle of the clock signal CLK. Thus, a low-level signal is
output via the output terminal SC during a low-level period of a first cycle of a clock signal CLK.
[0160] When the mode selection signal MODE is at a low level, the even-number scan unit inverts an output signal
of a first latch and outputs the inverted signal via an output terminal SC. When the mode selection signal MODE is at a
high level, the even-number scan unit performs a NAND operation on the output signal of the first latch and the inverted
output signal of the second latch and outputs the result. Where SCAN denotes data output from the output terminal SC,
SR denotes an output signal of the first latch, and OUT denotes an output signal of the second latch, SCAN can be
expressed as in the following Equation 1: 

[0161] In Equation 1, SCAN may be expressed as a logical sum of an inverted output signal SR’ of the first latch and
the output signal OUT of the second latch.
[0162] FIG. 9 shows a circuit diagram of the scan driver according to the second exemplary embodiment of the present
invention.
[0163] Referring to FIG. 9, the scan unit shown in FIG. 2 and described above can be applied to a plurality of odd-
number scan units connected in series of an odd-number scan signal generator 600, and the even-number scan unit
shown in FIG. 7 and described above can be applied to a plurality of scan units connected in seriee of an even-number
scan signal generator 620.
[0164] An output signal of the second NAND gate of each of the scan units constitutes a scan signal SCAN[1,2,...,2n-
1, 2n]. Each of the scan units of the odd-number scan signal generator 600 receives a clock signal CLK and outputs a
synchronized odd-number scan signal SCAN[1,3,...,2n-1]. Each of the scan units of the even-number scan signal gen-
erator 620 receives the clock signal CLK and outputs a synchronized even-number scan signal SCAN[2,4,...,2n].
[0165] FIG. 10A shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
9 when the mode selection signal input is high.
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[0166] FIG. 10B shows a timing diagram illustrating interlaced scanning operation of the scan driver shown in FIG. 9
when the mode selection signal input is low.
[0167] Hereinafter, the progressive scanning shown in FIG. 10A will be described with reference to the circuit diagram
of FIG. 9.
[0168] First, a first odd-number scan unit SCUO1 of the odd-number scan signal generator 600 receives an odd-
number start pulse VSPO. The first odd-number scan unit SCUO1 samples the odd-number start pulse VSPO on a rising
edge of a clock signal CLK.
[0169] Accordingly, a first latch 601A of the first odd-number scan unit SCUO1 outputs an output signal SRO1 at a
high level during a first cycle of the clock signal CLK. Also, a second latch 601B of the first odd-number scan unit SCUO1
samples the output signal SRO1 on a falling edge of the first cycle of the clock signal CLK and outputs an output signal
SRO2 during the low-level period. The output signal SRO2 of the first odd-number scan unit SCUO1 is input to a second
odd-number scan unit SCUO2 and input to a first scan signal former 601 of the first odd-number scan unit SCUO1.
[0170] In the progressive scan method, a mode selection signal MODE is set to a high level. Thus, a first NAND gate
of the first scan signal former 601 inverts the output signal SRO2 of the second latch 601B of the first odd-number scan
unit SCU01 and outputs the inverted signal. The inverted signal of the output signal SRO2 is input to a second NAND
gate of the first scan signal former 601, along with the output signal SRO1 of the first latch 601A of the first odd-number
scan unit SCUO1.
[0171] The second NAND gate of the first scan signal former 601 outputs a low-level signal only when the two input
signals are both at a high level. Accordingly, a first scan signal SCAN[1] is at a low level only when the output signal
SRO1 is at a high level and the output signal SRO2 is at a low level. Thus, the first scan signal SCAN[1] is at a low level
in a high-level period of the first cycle of the clock signal.
[0172] The output signal SRO2 input to the second odd-number scan unit SCUO2 is sampled on a rising edge of a
second cycle of the clock signal CLK. The second odd-number scan unit SCUO2 then performs the same operation as
described above with respect to the first odd-number scan unit SCUO1, and outputs output signal SRO3, SRO4, and
scan signal SCAN[3]. This operation continues sequentially through the odd-number scan units, where the outcome of
an operation is: an n-th odd-number scan signal unit SCUOn outputs a 2n-1-th scan signal SCAN[2n-1] at a low level
during a high-level period of an n-th cycle of the clock signal CLK.
[0173] Also, an even-number start pulse VSPE is input to a first even-number scan unit SCUE1 of the even-number
scan signal generator 620. There may be a phase difference of 1/2 a clock cycle between the even-number start pulse
VSPE and the odd-number start pulse VSPO.
[0174] The first even-number scan unit SCUE1 samples an even-number start pulse VSPE on a falling edge of a clock
signal CLK. Accordingly, a first latch 622A of the first even-number scan unit SCUE1 outputs an output signal SRE1 at
a high level in a high-level period of a first cycle of the clock signal CLK and in a low-level period of a second cycle thereof.
[0175] Also, a second latch 622B of the first even-number scan unit SCUE1 samples the output signal SRE1 on a
rising edge of the second cycle of the clock signal CLK and outputs an output signal SRE2 during the high-level period.
The output signal SRE2 of the first even-number scan unit SCUE1 is input to a second even-number scan unit SCUE2
and input to a second scan signal former 622 of the first even-number scan unit SCUE1.
[0176] In the progressive scan method, a mode selection signal MODE is set to a high level. Thus, as described for
the odd-number scan unit NAND gates, a second scan signal SCAN[2] is at a low level when the output signal SRE1 is
at a high level and the output signal SRE2 is at a low level. Thus, the second scan signal SCAN[2] is at a low level in a
low-level period of the first cycle of the clock signal CLK.
[0177] The output signal SRE2 input to the second even-number scan unit SCUE2 is sampled on a falling edge of a
second cycle of the clock signal CLK. The second even-number scan unit SCUE2 then performs the same operation as
described above with respect to the first even-number scan unit SCUE1, and outputs output signal SRE3, SRE4 and
scan signal SCAN[4]. This operation continues sequentially through even-number scan units, where the outcome of an
operation is: an n-th even-number scan signal unit SCUEn outputs a 2n-th scan signal SCAN[2n] at a low level during
a low-level period of an n-th cycle of the clock signal CLK.
[0178] Accordingly, the respective scan signals SCAN[1,2,... ,2n-1,2n] are sequentially output with a phase difference
of 1/2 a clock cycle.
[0179] Hereinafter, the interlaced scanning shown in FIG. 10B will be described with reference to the circuit diagram
of FIG. 9.
[0180] A frame, which is a unit of time required to display an image, is divided into an odd-number field period and an
even-number field period. In order to perform interlaced scanning, the odd-number scan signal generator 600 generates
odd-number scan signals SCAN[1,3,...,2n-1] for the odd-number field period. The even-number scan signal generator
620 outputs a signal having no data required for scanning in the odd-number field period.
[0181] For the even-number field period that follows the odd-number field period, the even-number scan signal gen-
erator 620 generates even-number scan signals SCAN[2,4,...,2n]. The odd-number scan signal generator 600 outputs
a signal having no data required for scanning in the even-number field period.
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[0182] First, just before the odd-number field period starts, an odd-number start pulse VSPO is input to a first odd-
number scan unit SCUO1 of the odd-number scan signal generator 600. The first odd-number scan unit SCUO1 samples
the odd-number start pulse VSPO on a rising edge of the clock signal CLK.
[0183] A first latch 601A of the first odd-number scan unit SCUO1 outputs an output signal SRO1 at a high level during
a first cycle of the clock signal CLK. A second latch 601B of the first odd-number scan unit SCUO1 samples the output
signal SRO1 on a falling edge of the first cycle of the clock signal CLK and outputs an output signal SRO2 during the
low-level period of the first cycle and the high-level period of the second cycle of the clock signal CLK. The output signal
SRO2 of the first odd-number scan unit SCUO1 is input to a second odd-number scan unit SCUO2 and input to a first
scan signal former 601 of the first odd-number scan unit SCUO1.
[0184] In the interlaced scan method, a mode selection signal MODE is set to a low level. Thus, a first NAND gate of
the first scan signal former 601 outputs a high-level signal irrespective of the output signal SRO2.
[0185] The second NAND gate receives the output signal SRO1 of the first latch 601A of the first odd-number scan
unit SCUO1 and the high-level output signal SRO2 of the second latch 601B. Accordingly, the second NAND gate inverts
the output signal SRO1 and outputs the inverted signal. Thus, a first scan signal SCAN[1] is at a low level when output
signal SRO1 is at a high level, during the first cycle of the clock signal CLK.
[0186] The output signal SRO2 is then sampled by the second odd-number scan unit SCUO2 on a rising edge of a
second cycle of the clock signal CLK. The second odd-number scan unit SCUO2 then performs the same operation as
described above with respect to the first odd-number scan unit SCUO1, and outputs output signals SRO3, SRO4, and
scan signal SCAN[3]. This operation continues sequentially through the odd-number scan units, where the outcome of
an operation is: an n-th odd-number scan signal unit SCUOn outputs a 2n-1-th scan signal SCAN[2n-1] at a low level
during an n-th cycle of the clock signal CLK in the odd-number field period.
[0187] After the odd-number field period, an even-number field period starts. Just before the even-number field period
starts, an even-number start pulse VSPE is input to a first even-number scan unit SCUE1 of the even-number scan
signal generator 620.
[0188] The first even-number scan unit SCUE1 samples the even-number start pulse VSPE on a falling edge of a
clock signal CLK in the even-number field period. For ease of description of the even-number field period, the number
of the clock cycles shall start over in the even-field number period. Therefore, the first cycle of clock signal CLK when
describing the even-number field period refers to the first cycle of clock signal CLK in the even-number field period.
[0189] A first latch 622A of the first even-number scan unit SCUE1 outputs an output signal SRE1 at a high level
during a low-level period of the first cycle of the clock signal CLK.
[0190] A second latch 622B of the first even-number scan unit SCUE1 samples the output signal SRE1 on a rising
edge of the second cycle of the clock signal CLK and outputs an output signal SRE2 during the second cycle of the
clock signal CLK. The output signal SRE2 of the first even-number scan unit SCUE1 is input to a second even-number
scan unit SCUE2 and input to a second scan signal former 622 of the first even-number scan unit SCUE1.
[0191] In the interlaced scan method, the mode selection signal MODE is set to a low level. Thus, the first NAND gate
of the second scan signal former 622 outputs a high-level signal irrespective of the output signal SRE2. The second
NAND gate receives the output signal SRE1 of the first latch 622A of the first even-number scan unit SCUE1 and the
high-level output signal SRE2 of the second latch 622B. Accordingly, the second NAND gate inverts the output signal
SRE1 and outputs the inverted signal. Thus, a second scan signal SCAN[2] is at a low level when output signal SRE1
is at a high level, in the low-level period of the first cycle of clock signal CLK.
[0192] The output signal SRE2 is sampled via the second even-number scan unit SCUE2 on a falling edge of the
second cycle of the clock signal CLK. The second even-number scan unit SCUE2 then performs the same operation as
described above with respect to the first even-number scan unit SCUE1, and outputs output signals SRE3, SRE4, and
scan signal SCAN[4]. This operation continues sequentially through the even-number scan units, where the outcome
of an operation is: an n-th even-number scan signal unit SCUEn outputs a 2n-th scan signal SCAN[2n] being at a low
level during a low-level period of a n-th cycle and during a high-level period of a n+1-th cycle of the clock signal CLK in
the even-number field period.
[0193] Accordingly, as shown in FIG. 10B, when the mode selection signal MODE is at a low level, the scan driver
according to the present embodiment of the present invention performs the interlaced scanning. The odd-number scan
signals are sequentially applied to odd-numbered scan lines during 1/2 a cycle of frame, and the even-numbered scan
signals are sequentially applied to even-numbered scan lines during 1/2 the cycle of frame.
[0194] In the above-described process, it can be seen that a scan signal synchronized with a clock signal CLK is
generated, and the scan driver can selectively perform progressive scanning and interlaced scanning in response to a
mode selection signal.

Embodiment 3

[0195] FIG. 11 is a block diagram of a scan driver that selectively performs progressive scanning and interlaced
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scanning according to a third exemplary embodiment of the present invention.
[0196] Referring to FIG. 11, the scan driver of the present embodiment includes an odd-number scan signal generator
1100 and an even-number scan signal generator 1150, the description of which matches the description provided for
the odd-number scan signal generator and even-number scan signal generator with reference to the scan driver in FIG. 6.
[0197] FIG. 12 shows a circuit diagram of an odd-number scan unit according to the third exemplary embodiment of
the present invention.
[0198] Referring to FIG. 12, the odd-number scan unit corresponds to the first odd-number scan unit SCUO1 of FIG.
11 and includes a flip-flop 1110 and an odd-number scan signal former 1113.
[0199] The flip-flop 1110 samples data on a rising edge of a clock signal CLK and outputs the data on a falling edge
that is delayed by 1/2 a clock cycle after sampling. For this operation, the flip-flop 1110 includes a first latch 1111 and
a second latch 1112, which are coupled in series.
[0200] The first latch 1111 includes a first sampler 1111A and a first holder 1111B. The first sampler 1111A samples
an input signal on a rising edge of a clock signal CLK and outputs the input signal as output signal SR in a high-level
period of a clock signal CLK. The input of the input signal is terminated on a falling edge of the clock signal CLK. The
first holder 1111B samples the input signal on the falling edge of the clock signal CLK, and outputs and stores the input
signal in a low-level period of the clock signal CLK.
[0201] The second latch 1112 includes a second sampler 1112A and a second holder 1112B. The second sampler
1112A samples the output signal SRO1 from the first latch 1111 on the falling edge of the clock cycle, and outputs the
output signal SRO2 in the low-level period of the clock signal. The input of the output signal SRO1 is terminated on a
rising edge of the clock signal. The second holder 1112B samples the output signal SRO2 in the rising edge of the clock
cycle, and outputs and stores the output signal in the high-level period of the clock signal.
[0202] The odd-number scan signal former 1113 includes an inverter 1113A, a first NAND gate 1113B and a second
NAND gate 1113C. The inverter 1113A inverts an output signal SRO2 of the second latch 1112 and outputs the inverted
signal to the first NAND gate 1113B.
[0203] The first NAND gate 1113B receives a mode selection signal MODE and the inverted signal of the output signal
SRO2 of the second latch 1112.
[0204] When the mode selection signal MODE is at a low level, the first NAND gate 1113B outputs a high-level signal
irrespective of the output signal of the second latch 1112. That is, the output signal of the second latch 1112 is masked
by the mode selection signal MODE being at the low level. When the mode selection signal MODE is at a high level,
the first NAND gate 1113B inverts the output signal of the second latch 1112.
[0205] The second NAND gate 1113C receives the output signal SRO1 of the first latch 1111 and the output signal
of the first NAND gate 1113B. When the first NAND gate 1113B outputs a high-level signal, the second NAND gate
1113C inverts the output signal SRO1 of the first latch 1111 and outputs the inverted signal. Thus, the second NAND
gate 1113C outputs a low-level signal when output signal SRO1 is a high-level signal.
[0206] When the mode selection signal MODE is at a high level, since the first NAND gate 1113B inverts the output
signal of the inverter 1113A, the first NAND gate 1113B outputs a signal equivalent to the output signal SRO2 of the
second latch 1112. Accordingly, the second NAND gate 1113C outputs a low-level signal when the mode selection
signal is a high-level signal, the output signal SRO2 of the second latch 1112 is at a high level, and the output signal
SRO1 of the first latch 1111 is at a high level.
[0207] FIG. 13A shows a timing diagram illustrating operation of the odd-number scan unit shown in FIG. 12 when
the mode selection signal input is high.
[0208] FIG. 13B shows a timing diagram illustrating operation of the odd-number scan unit shown in FIG. 12 when
the mode selection signal input is low.
[0209] Referring to FIG. 13A, an input signal VSPO is sampled and output by a first latch 1111 on a rising edge of a
first cycle of a clock signal CLK. Since the input signal VSPO is at a high level on the rising edge of the first cycle of the
clock signal CLK, output signal SRO1 from the first latch 1111 is a high-level signal. Also, since the sampled signal is
stored and output during a low-level period of the first cycle of the clock signal CLK, the output signal SRO1 of the first
latch 1111 remains at a high level for the low-level period of the first cycle of the clock signal CLK.
[0210] The first latch 1111 samples an input signal in and outputs the sampled signal on a rising edge of a second
cycle of the clock signal CLK. Since the input signal in is at a low level on a rising edge of the second cycle of the clock
signal CLK, the output signal SRO1 of the first latch 1111 outputs a low-level signal.
[0211] The second latch 1112 samples the output signal SRO1 of the first latch 1111 on a falling edge of the clock
signal CLK and outputs the sampled signal in a low-level period. Since the output signal SRO1 is at a high level on the
falling edge of the first cycle of the clock signal CLK, a high-level signal is output via an output terminal out of the second
latch 1112. Also, since the output signal SRO1 is at a low level on a falling edge of the second cycle of the clock signal
CLK, a low-level signal is output via the output terminal out of the second latch 1112.
[0212] Since the mode selection signal MODE is at a high level, the first NAND gate 1113B shown in FIG. 2 inverts
the output signal of the inverter 1113A. Accordingly, the first NAND gate 113B outputs an output signal SRO2 of the
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second latch 1112 to the second NAND gate 1113C. The second NAND gate 1113C performs a NAND operation on
the output signal SRO1 of the first latch 1111 and the output signal SRO2 of the second latch 1112.
[0213] Accordingly, a signal SCAN[1] that is at a low level during a low-level period of the first cycle of the clock signal
CLK is output via an output terminal of the odd-number scan unit.
[0214] Referring to FIG. 13B, the sampling of the input signal VSPO by the first latch 1111 and the sampling of the
output signal SRO1 of the first latch 1111 by the second latch 1112 are the same as described with reference to FIG.
13A. Thus, the output signal SRO1 of the first latch 1111 and the output signal SRO2 of the second latch 1112 have the
same waveforms as those of FIG. 13A.
[0215] However, since the mode selection signal MODE is at a low level, the first NAND gate 1113B masks the output
signal SRO2 of the second latch 1112. That is, the first NAND gate 1113B outputs a high-level signal irrespective of the
level of the output signal SRO2. The second NAND gate 1113C, which receives a high-level signal, inverts the output
signal SRO1 of the first latch 1111.
[0216] Accordingly, the odd-number scan signal former of the odd-number scan unit inverts the output signal SRO of
the first latch 1111 and outputs the first scan signal SCAN[1] in the first cycle.
[0217] FIG. 14 shows a circuit diagram of the even-number scan unit according to the third exemplary embodiment
of the present invention.
[0218] Referring to FIG. 14, the even-number scan unit corresponds to the first even-number scan unit SCUE 1 of
FIG. 11 and includes a flip-flop 1160 and an even-number scan signal former 1163. Operation of the even-number scan
unit matches operation of the odd-number scan unit illustrated in FIG. 12, as described above, with the exception that
the first latch 1161 of the flip-flop 1160 samples the input data on the falling edge of a clock signal CLK, and the second
latch 1162 of the flip-flop 1160 samples the output data from the first latch 1161 on a rising edge of a clock signal CLK.
[0219] FIG. 15A shows a timing diagram illustrating operation of the even-number scan unit shown in FIG. 14 when
the mode selection signal input is high.
[0220] FIG. 15B shows a timing diagram illustrating operation of the even-number scan unit shown in FIG. 14 when
the mode selection signal input is low.
[0221] Referring to FIG. 15A, an input signal VSPE is sampled on a falling edge of a first cycle of a clock signal CLK
and output by the first latch 1161 during the low-level period. Since the input signal VSPE is at a high level on the falling
edge of the first cycle of the clock signal CLK, the output signal SRE1 of the first latch 1161 is a high-level signal. Also,
since the sampled output signal is stored and output during a low-level period of the first cycle of the clock signal CLK,
the output signal SRE1 of the first latch 1161 remains at a high level during a high-level period of the first cycle of the
clock signal CLK.
[0222] The input signal VSPE is sampled and output via the first latch 1161 on a falling edge of a second cycle of the
clock signal CLK. Since the input signal VSPE is at a low level on a falling edge of the second cycle of the clock signal
CLK, the output signal SRE1 of the first latch 1161 is at a low level.
[0223] The output signal SRE1 of the first latch 1161 is sampled by the second latch 1162 on a rising edge of the
clock signal CLK and output during the high-level period. Since the output signal SRE1 is at a high level on a rising edge
of the first cycle of the clock signal CLK, the output signal SRE2 of the second latch 1162 is at a high level. Also, since
the output signal SRE1 is at a low level on a rising edge of the second cycle of the clock signal CLK, a low-level signal
is output via an output terminal out of the second latch 1162.
[0224] Since the mode selection signal MODE is at a high level, the first NAND gate 1163B shown in FIG. 14 inverts
the output signal of the inverter 1163A. Thus, the first NAND gate 1163B outputs the output signal SRE2 of the second
latch 1162 to the second NAND gate 1163C. The second NAND gate 1163C performs a NAND operation on the output
signal SRE1 of the first latch 1161 and the output signal SRE2 of the second latch 1162.
[0225] Accordingly, a low-level signal SCAN[2] is output via an output terminal of the even-number scan unit when
output signal SRE1 and output signal SRE2 are both high, which occurs during a high-level period of the firstcycle of
the clock signal CLK.
[0226] Referring to FIG. 15B, the sampling of the input signal VSPE by the first latch 1161 and the sampling of the
output signal SRE1 of the first latch 1161 by the second latch 1162 are the same as described with reference to FIG.
15A. Accordingly, the output signal SRE1 of the first latch 1161 and the output signal SRE2 of the second latch 1162
have the same waveforms as those of FIG. 15A.
[0227] However, since the mode selection signal MODE is at a low level, the first NAND gate 1163B outputs a high-
level signal irrespective of the level of the output signal SRE2 of the second latch 1162. The second NAND gate 1163C,
which receives the high-level signal, inverts the output signal SRE1 of the first latch 1161.
[0228] Accordingly, the even-number scan signal former of the even-number scan unit inverts the output signal SRE1
of the first latch 1161 and outputs a second scan signal SCAN[2] with a low-level when output signal SRE1 is high during
the first cycle.
[0229] FIG. 16 shows a circuit diagram of the scan driver according to the third exemplary embodiment of the present
invention.
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[0230] Referring to FIG. 16, the odd-number scan unit shown in FIG. 12 can be used as the scan units of the odd-
number scan signal generator 1100, and the even-number scan unit shown in FIG. 14 can be used as the scan units of
the even-number scan signal generator 1150.
[0231] As can be seen from FIGS. 12 and 14, the output signal of the second NAND gate of each of the scan units
constitutes a scan signal SCAN[1,2,...,2n-1, 2n].
[0232] Each of the odd-number scan units of the odd-number scan signal generator 1100 receives a clock signal CLK
and outputs an odd-number scan signal SCAN[1,3,...,2n-1] that is synchronized with the clock signal CLK. Each of the
even-number scan units of the even-number scan signal generator 1150 receives the clock signal CLK and outputs an
even-number scan signal SCAN[2,4,...,2n] that is synchronized with the clock signal CLK.
[0233] FIG. 17A shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
16 when the mode selection signal input is high.
[0234] FIG. 17B shows a timing diagram illustrating interlaced scanning operation of the scan driver shown in FIG.
16 when the mode selection signal input is low.
[0235] Hereinafter, the progressive scanning shown in FIG. 17A will be described with reference to the circuit diagram
of FIG. 16.
[0236] A first odd-number scan unit SCUO1 of the odd-number scan signal generator 1100 receives an odd-number
start pulse VSPO. The first odd-number scan unit SCUO1 samples the odd-number start pulse VSPO on a rising edge
of a clock signal CLK. Accordingly, the first latch 1111 of the first odd-number scan unit SCUO1 outputs an output signal
SRO1 at a high level during a first cycle of the clock signal CLK.
[0237] Also, a second latch 1112 of the first odd-number scan unit SCUO1 samples the output signal SRO1 on a
falling edge of the first cycle of the clock signal CLK and outputs an output signal SRO2 during a low-level period. The
output signal SRO2 of the first odd-number scan unit SCUO1 is input to a second odd-number scan unit SCUO2 and
input to a first scan signal former 1113, which is an odd-number scan signal former of the first odd-number scan unit
SCUO1.
[0238] In the progressive scan method, the mode selection signal MODE is set to a high level. Thus, a first NAND
gate of the first scan signal former 1113 inverts an output signal of an inverter. Accordingly, the output signal SRO2 of
the second latch 1112 is input to the second NAND gate of the first scan signal former 1113.
[0239] The second NAND gate receives the output signal SRO1 of the first latch 1111 of the first odd-number scan
unit SCUO1 and the output signal SRO2 of the second latch 1112. The second NAND gate of the first scan signal former
1113 outputs a low-level signal only when both the input signals are at a high level. Accordingly, the first scan signal
SCAN[1] is at a low level only when the output signal SRO1 is at a high level and the output signal SRO2 is at a high
level.. Thus, the first scan signal SCAN[1] is at a low level in a low-level period of the first cycle of the clock signal CLK.
[0240] The output signal SRO2, which is input to the second odd-number scan unit SCUO2, is sampled on a rising
edge of a second cycle of the clock signal CLK. The second odd-number scan unit SCUO2 then performs the same
operation as described above with respect to the first odd-number scan unit SCUO1, and outputs output signal SRO3,
SRO4, and scan signal SCAN[3]. This operation continues sequentially through the odd-number scan units, where the
outcome of an operation is: an n-th odd-number scan signal unit SCUOn outputs a 2n-1-th scan signal SCAN[2n-1] at
a low level in a low-level period of an n-th cycle of the clock signal CLK. Also, an even-number start pulse VSPE is input
to a first even-number scan unit SCHE1 of an even-number signal generator 1420. There may be a phase difference of
1/2 a clock cycle between the even-number start pulse VSPE and the odd-number start pulse VSPO.
[0241] The first even-number scan unit SCUE1 samples the even-number start pulse VSPE on a falling edge of a
clock signal CLK. Accordingly, a first latch 1161 of the first even-number scan unit SCUE1 outputs an output signal
SRE1 at a high level during a low-level period of a first cycle of the clock signal CLK and during a high-level period of a
second cycle thereof.
[0242] Also, a second latch 1162 of the first even-number scan unit SCUE1 samples the output signal SRE1 and
outputs the sampled signal on a rising edge of the second cycle of the clock signal CLK. Accordingly, the second latch
1162 of the first even-number scan unit SCUE1 outputs an output signal SRE2 being at a high level for the second cycle
of the clock signal CLK. The output signal SRE2 of the first even-number scan unit SCUE1 is input to a second even-
number scan unit SCUE2 and input to a second scan signal former 1163, which is an even-number scan signal former
of the first even-number scan unit SCUE1.
[0243] In the progressive scan method, the mode selection signal MODE is set to a high level. Accordingly, as described
for the odd-number scan unit, a second scan signal SCAN[2] is at a low level only when the output signal SRE1 is at a
high level and the output signal SRE2 is at a high level. Thus, the second scan signal SCAN[2] is at a low level in a high-
level period of the second cycle of the clock signal CLK.
[0244] The output signal SRE2, which is input to the second even-number scan unit SCUE2, is sampled on a falling
edge of the second cycle of the clock signal CLK. The second even-number scan unit SCUE2 then performs the same
operation as described above with respect to the first even-number scan unit SCUE1, and outputs output signal SRE3,
SRE4 and scan signal SCAN[4]. This operation continues sequentially through even-number scan units, where the
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outcome of an operation is: an n-th even-number scan signal unit SCUEn outputs a 2n-th scan signal SCAN[2n] at a
low level during a high-level period of an n-th cycle of the clock signal CLK.
[0245] Therefore, respective scan signals SCAN[1,2,...,2n-1, 2n] are sequentially output with a phase difference of
1/2 a clock cycle.
[0246] Hereinafter, the interlaced scanning shown in FIG. 17B will be described with reference to the circuit diagram
of FIG. 16.
[0247] A frame, which is a unit of time required to display an image, is divided into an odd-number field period and an
even-number field period. In order to perform interlaced scanning, the odd-number scan signal generator 1100 generates
odd-number scan signals SCAN[1,3,...,2n-1] for the odd-number field period. Also, an even-number scan signal generator
1150 generates even-number scan signals SCAN[2,4,...,2n] for the even-number field period.
[0248] First, just before the odd-number field period starts, an odd-number start pulse VSPO is input to a first odd-
number scan unit SCUO1 of the odd-number scan signal generator 1100. The first odd-number scan unit SCUO1 samples
the odd-number start pulse VSPO on a rising edge of the clock signal CLK.
[0249] Thus, a first latch 1111 of the first odd-number scan unit SCUO1 outputs an output signal SRO1 at a high level
during a first cycle of the clock signal CLK. Also, a second latch 1112 of the first odd-number scan unit SCUO1 samples
the output signal SRO1 on a falling edge of the first cycle of the clock signal CLK and outputs an output signal SR02
during a low level of the first cycle and a high level of the second cycle of the clock signal CLK. The output signal SRO2
of the first odd-number scan unit SCUO1 is input to a second odd-number scan unit SCUO2 and input to a first scan
signal former 1113 of the first odd-number scan unit SCUO1.
[0250] In the interlaced scan method, a mode selection signal MODE is set to a low level. Thus, a first NAND gate of
the first scan signal former 1113 outputs a high-level signal irrespective of the output signal SRO2.
[0251] The second NAND gate receives the output signal SRO1 of the first latch 1111 of the first odd-number scan
unit SCUO1 and the high-level output signal of the first NAND gate. Accordingly, the second NAND gate inverts the
output signal SRO1 and outputs the inverted signal. Thus, a first scan signal SCAN[1] is at a low level when the output
signal SRO1 is at a high level, during the first cycle of the clock signal CLK.
[0252] The output signal SRO2 is then sampled by the second odd-number scan unit SCUO2 on a rising edge of a
second cycle of the clock signal CLK. The second odd-number scan unit SCUO2 then performs the same operation as
described above with respect to the first odd-number scan unit SCUO1, and outputs output signal SRO3, SRO4, and
scan signal SCAN[3]. This operation continues sequentially through the odd-number scan units, where the outcome of
an operation is: an n-th odd-number scan signal unit SCUOn outputs a 2n-1-th scan signal SCAN[2n-1] at a low level
during an n-th cycle of the clock signal CLK in the odd-number field period.
[0253] After the odd-number field period, an even-number field period starts. Just after the even-number field period
starts, an even-number start pulse VSPE is input to a first even-number scan unit SCUE1 of the even-number scan
signal generator 1150.
[0254] The first even-number scan unit SCUE1 samples the even-number start pulse VSPE on a falling edge of a
clock signal CLK in the even-number field period. For ease of description of the even-number field period, the number
of the clock cycles shall start over in the even-field number period. Therefore, the first cycle of clock signal CLK when
describing the even-number field period refers to the first cycle of clock signal CLK in the even-number field period.
[0255] Thus, a first latch 1161 of the first even-number scan unit SCUE1 outputs an output signal SRE1 at a high level
during a low-level period of a first cycle of the clock signal CLK and during a high-level period of a second cycle thereof.
[0256] A second latch 1162 of the first even-number scan unit SCUE1 samples the output signal SRE1 on a rising
edge of the second cycle of the clock signal CLK and outputs an output signal SRE2 during the second cycle. The output
signal SRE2 of the first even-number scan unit SCUE1 is input to a second even-number scan unit SCUE2 and input
to a second scan signal former 1163 of the first even-number scan unit SCUE1.
[0257] In the interlaced scan method, the mode selection signal MODE is set to a low level. Thus, the first NAND gate
of the second scan signal former 1163 outputs a high-level signal irrespective of the output signal SRE2.
[0258] The second NAND gate receives the output signal SRE1 of the first latch 1161 of the first even-number scan
unit SCUE1 and the high-level output signal of the first NAND gate. Accordingly, the second NAND gate inverts the
output signal SRE1 and outputs the inverted signal. That is, a second scan signal SCAN[2] is at a low level when output
signal SRE1 is a high level, during a low-level period of the first cycle of the clock signal CLK and during a high-level
period of the second cycle thereof.
[0259] The output signal SRE2 is sampled via the second even-number scan unit SCUE2 on a falling edge of the
second cycle of the clock signal CLK. The second even-number scan unit SCUE2 then performs the same operation as
described above with respect to the first even-number scan unit SCUE1, and outputs output signals SRE3, SRE4, and
scan signal SCAN[4]. This operation continues sequentially through the even-number scan units, where the outcome
of an operation is: an n-th even-number scan signal unit SCUEn outputs a 2n-th scan signal SCAN[2n] at a low level
during a low-level period of an n-th cycle of the clock signal CLK and during a high-level period of an n+1-th cycle in the
even-number field period.
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[0260] Accordingly, as shown in FIG. 17B, when the mode selection signal MODE is at a low level, the scan driver
according to the third embodiment of the present invention performs the interlaced scanning.
[0261] Therefore, in the third embodiment, progressive scanning and interlaced scanning can be selectively performed
with the applications of a mode selection signal, an odd-number start pulse, and an even-number start pulse.

Embodiment 4

[0262] FIG. 18 shows a block diagram of a scan driver that selectively performs progressive scanning and interlaced
scanning according to a fourth exemplary embodiment of the present invention.
[0263] Referring to FIG. 18, the scan driver of the present embodiment includes an odd-number scan signal generator
1200 and an even-number scan signal generator 1250, the description of which matches the description provided for
the odd-number scan signal generator and even-number scan signal generator with reference to the scan driver in FIG. 6.
[0264] FIG. 19 shows a circuit diagram of an odd-number scan unit according to the fourth exemplary embodiment of
the present invention.
[0265] Referring to FIG. 19, the odd-number scan unit corresponds to the first odd-number scan unit SCUO1 of FIG.
18 and includes a flip-flop 1210 and an odd-number scan signal former 1213.
[0266] The structure and operation of the flip-flop 1210 are the same as those of the flip-flop 1110 of the odd-number
scan unit as described in the third embodiment with reference to FIG. 12. However, the odd-number scan unit of FIG.
19 has a different structure of odd-number scan signal former than the odd-number scan unit of FIG. 12.
[0267] The odd-number scan signal former 1213 includes a first NAND gate 1213A and a second NAND gate 1213B.
[0268] The first NAND gate 1213A receives an output signal of the second sampler 1212A of the second latch 1212
and a mode selection signal MODE. The second NAND gate 1213B receives an output signal of the first NAND gate
1213A and the output signal SRO1 of the first latch 1211.
[0269] On comparing the odd-number scan signal former 1213 with the odd-number scan signal former 1113 shown
in FIG. 12, the output signal of the second sampler 1112 of FIG. 12 is input to the first NAND gate 1113B via the inverter
of the second holder 1113A. In FIG. 19, the output signal of the second sampler 1212B is equivalent to output signal
SRO1 that has been inverted once. In FIG. 12, the input signal SRO2 into first NAND gate 1113B has been inverted
twice more than the input signal SRO2 into first NAND gate 1213A. When delay time caused by the inverters is disregarded,
the input signal into the first NAND gate 1213A of FIG. 19 is equivalent to the input signal into first NAND gate 1113B
of FIG. 12.
[0270] Accordingly, when the mode selection signal MODE in FIG. 19 is at a high level, the output of the first NAND
gate 1213A is equal to the output signal from the second holder 1212. Therefore, the second NAND gate 1213B performs
a NAND operation on the output signal SRO1 of the first latch 1211 and the output signal of the second sampler 1212A.
[0271] Also, when the mode selection signal MODE is at a low level, the output of the first NAND gate 1213A is high
regardless of the input from the second sampler 1212A. Therefore, the second NAND gate 1213B inverts the output
signal SRO1 of the first latch 1211.
[0272] FIG. 20A shows a timing diagram illustrating operation of the odd-number scan unit shown in FIG. 19 when
the mode selection signal input is high.
[0273] FIG. 20B shows a timing diagram illustrating operation of the odd-number scan unit shown in FIG. 19 when
the mode selection signal input is low.
[0274] Referring to FIG. 20A, the input of the odd-number start pulse VSPO, the application of the output signal SRO1
of the first latch and the high-level mode selection signal MODE, and the formation of the first scan signal SCAN[1] are
the same as described with reference to FIG. 13A. However, the output signal SRO2 of the second sampler 1212A
corresponds to a signal that is obtained by delaying the output signal SRO1 of the first latch 1211 by 1/2 a clock cycle
and inverting the delayed signal. This is because the second sampler 1212A samples the output signal SRO1 of the
first latch 1211 and inverts the sampled signal on a falling edge of the clock signal CLK.
[0275] Accordingly, as described with reference to FIG. 13A, the first scan signal SCAN[1] from the odd-number scan
unit shown in FIG. 19 is at a low level during a low-level period of a first cycle of the clock signal CLK.
[0276] Referring to FIG. 20B, the sampling of an input signal VSPO via the first latch 1211 and the sampling of the
output signal SRO1 of the first latch 1211 via the second latch 1212 are the same as described with reference to FIG.
13B. Accordingly, the output signal SRO1 of the first latch 1211 and the output signal of the second latch 1212 have the
same waveforms as those of FIG. 13B. However, since the input signal to the first NAND gate 1213A is equivalent to
the output signal of the second sampler 1212A, the output signal of the second sampler 1212A corresponds to a signal
that is obtained by delaying the output signal SRO1 of the first latch 1211 by 1/2 a clock cycle and inverting the delayed
signal.
[0277] Since the mode selection signal MODE is at a low level, the first NAND gate 1213A outputs a high-level signal
irrespective of the level of the output signal from the second sampler 1212A. The second NAND gate 1213B, which
receives the high-level signal, inverts the output signal SRO1 of the first latch 1211.
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[0278] Accordingly, the odd-number scan signal former 1213 of the odd-number scan unit inverts the output signal
SRO1 of the first latch 1211 and outputs the first scan signal SCAN[1].
[0279] FIG. 21 shows a circuit diagram of the even-number scan unit according to the even-number scan unit.
[0280] Referring to FIG. 21, the even-number scan unit corresponds to the first even-number scan unit SCUE1 of FIG.
18 and includes a flip-flop 1260 and an even-number scan signal former 1263. Structure and operation of the even-
number scan unit matches structure of the odd-number scan unit illustrated in FIG. 19, as described above, with the
exception that the first latch 1261 of the flip-flop 1260 samples the input data on the falling edge of a clock signal CLK,
and the second latch 1262 of the flip-flop 1260 samples the output data from the first latch 1261 on a rising edge of a
clock signal CLK.
[0281] As with the odd-number scan unit illustrated in FIG. 19, the output signal of a second sampler 1262A is applied
to a first NAND gate 1263A in the even-number scan unit illustrated in FIG. 21.
[0282] Accordingly, when the mode selection signal MODE in FIG. 21 is at a high level, the output of the first NAND
gate 1263A is equal to the output signal SRO2 from the second holder 1262. Therefore, the second NAND gate 1263B
performs a NAND operation on the output signal SRO1 of the first latch 1261 and the output signal of the second sampler
1262A.
[0283] Also, when the mode selection signal MODE is at a low level, the output of the first NAND gate 1263A is high
regardless of the input from the second sampler 1262A. Therefore, the second NAND gate 1263B inverts the output
signal SRO1 of the first latch 1261.
[0284] FIG. 22A shows a timing diagram illustrating operation of the even-number scan unit shown in FIG. 21 when
the mode selection signal input is high.
[0285] FIG. 22B shows a timing diagram illustrating operation of the even-number scan unit shown in FIG. 21 when
the mode selection signal input is low.
[0286] Referring to FIG. 22A, the input of the even-number start pulse VSPE, the application of the output signal SRE1
of the first latch 1261 and the high-level mode selection signal MODE, and the formation of the second scan signal
SCAN[2] are the same as described with reference to FIG. 15A. However, the output signal SRE2 of the second sampler
1262A corresponds to a signal that is obtained by delaying the output signal SRE1 of the first latch 1261 by 1/2 a clock
cycle and inverting the delayed signal. This is because the second sampler 1262A samples the output signal SRE1 of
the first latch 1261 and inverts the sampled signal on a rising edge of the clock signal CLK.
[0287] Accordingly, as described with reference to FIG. 15A, the second scan signal SCAN[2] from the first even-
number scan unit shown in FIG. 21 is at a low level during a high-level period of a first cycle of the clock signal CLK.
[0288] Referring to FIG. 22B, the sampling of an input signal VSPE via the first latch 1261 and the sampling of the
output signal SRE1 of the first latch 1261 via the second latch 1262 are the same as described with reference to FIG.
15B. Accordingly, the output signal SRE1 of the first latch 1261 and the output signal of the second latch 1262 have the
same waveforms as those of FIG. 15B. However, since the input signal of the first NAND gate 1263A is equivalent to
the output signal SRE2 of the second sampler 1262A, the output signal of the second sampler 1262A corresponds to a
signal that is obtained by delaying the output signal SRE1 of the first latch 1261 by 1/2 a clock cycle and inverting the
delayed signal.
[0289] Since the mode selection signal MODE is at a low level, the first NAND gate 1263A outputs a high-level signal
irrespective of the level of the output signal from the second sampler 1262A. The second NAND gate 1263B, which
receives the high-level signal, inverts the output signal SRE1 of the first latch 1261.
[0290] Accordingly, the even-number scan signal former 1263 of the even-number scan unit inverts the output signal
SRE1 of the first latch 1261 and outputs the second scan signal SCAN[2].
[0291] FIG. 23 shows a circuit diagram of the scan driver according to the fourth exemplary embodiment of the present
invention.
[0292] Referring to FIG. 23, the odd-number scan unit shown in FIG. 19 is applied to the plurality of scan units of the
odd-number scan signal generator 1200, and the even-number scan unit shown in FIG. 21 is applied to the plurality of
scan units of the even-number scan signal generator 1250.
[0293] As can be seen from FIGS. 19 AND 21, an output signal of the second NAND gate of each of the scan units
constitutes a scan signal out[1,2,..., 2n-1,2n].
[0294] Each of the odd-number scan units of the odd-number scan signal generator 1200 receives a clock signal CLK
and outputs an odd-number scan signal SCAN[1,3,...,2n-1] that is synchronized with the clock signal CLK. Each of the
scan units of the even-number scan signal generator 1250 receives a clock signal CLK and outputs an even-number
scan signal SCAN[2,4,...,2n] that is synchronized with the clock signal CLK.
[0295] FIG. 24A shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
23 when the mode selection signal input is high.
[0296] FIG. 24B shows a timing diagram illustrating interlaced scanning operation of the scan driver shown in FIG.
23 when the mode selection signal input is low.
[0297] Hereinafter, the progressive scanning shown in FIG. 24A will be described with reference to the circuit diagram
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of FIG. 23.
[0298] The progressive scanning shown in FIG. 24A is the same as the operation shown in FIG. 17A except that in
FIG. 24A, the output signal of a second sampler of each of the scan units is used as an input signal of a first NAND gate.
In the progressive scanning operation illustrated in FIG. 17A, the output signal of a second holder is inverted and then
used an input signal of a first NAND gate. Operation is otherwise as described above with respect to FIG. 17A.
[0299] Hereinafter, the interlaced scanning shown in FIG. 24B will be described with reference to the circuit diagram
of FIG. 23.
[0300] The interlaced scanning shown in FIG. 24B is the same as the operation shown in FIG. 17B except that in FIG.
24B, the output signal of a second sampler of each scan unit is used as an input signal of a first NAND gate. In the
interlaced scanning operation illustrated in FIG. 17B, the output signal of a second holder is inverted and then used as
an input signal for a first NAND gate. Operation is otherwise as described above with respect to FIG. 17B.
[0301] Consequently, according to the fourth embodiment of the present invention, the scan driver can selectively
perform progressive scanning and interlaced scanning in response to a mode selection signal, an odd-number start
pulse, and an even-number start pulse.

Embodiment 5

[0302] FIG. 25 shows a block diagram of a scan driver that selectively performs progressive scanning and interlaced
scanning according to a fifth exemplary embodiment of the present invention.
[0303] Referring to FIG. 25, the scan driver of the fifth exemplary embodiment includes an odd-number signal generator
1300, an even-number signal generator 1350, and a scan/emission control signal former 1400.
[0304] The odd-number signal generator 1300 includes a plurality of odd-number scan units which are coupled in
series. Each of the odd-number scan units includes an odd-number flip-flop and an odd-number signal former. The odd-
number signal generator 1300 can have the same components and performs the same operations as the odd-number
scan signal generators 1100 and 1200 of either the third or fourth embodiment.
[0305] Accordingly, the application of an odd-number start pulse, the application of a clock signal CLK, and the gen-
eration of signals in response to a mode selection signal MODE are the same as described in the third or fourth embod-
iment. Also, the odd-number flip-flop is the same as described in the third or fourth embodiment, and the odd-number
signal generator 1300 also has the same components and performs the same operations as described in the third or
fourth embodiment.
[0306] The even-number signal generator 1350 includes a plurality of even-number scan units which are coupled in
series. Each of the even-number scan units includes an even-number flip-flop and an even-number signal former. The
even-number signal generator 1350 has the same components and performs the same operations as the even-number
scan signal generators 1150 and 1250 of the third or fourth embodiment.
[0307] Accordingly, the application of an even-number start pulse, the application of a clock signal CLK, and the
generation of signals in response to a mode selection signal MODE are the same as described in the third or fourth
embodiment. Also, the even-number flip-flop is the same as described in the third or fourth embodiment, and the even-
number signal generator 1350 also has the same components and performs the same operations as described in the
third or fourth embodiment.
[0308] The scan/emission control signal former 1400 includes a plurality of waveform shaping units. A first waveform
shaping units WSU1 receives a first odd-number signal ODD[1], which is an output signal of the first odd-number scan
unit SCUO1, and an impulse signal CLIP. The first waveform shaping unit WSU1 performs a logical operation of the
input signals and outputs a first scan signal SCAN[1] and a first emission control signal EMI[1].
[0309] The second waveform shaping unit WSU2 receives a first even-number signal EVEN[1] and the impulse signal
CLIP, and outputs a second scan signal SCAN[2] and a second emission control signal EMI[2].
[0310] As described above, the odd-number scan units are coupled with odd-numbered waveform shaping units,
respectively, and the even-number scan units are coupled with even-numbered waveform shaping units, respectively.
[0311] FIG. 26A shows a circuit diagram of a waveform shaping unit according to the fifth exemplary embodiment of
the present invention.
[0312] FIG. 26B shows a timing diagram of a waveform shaping unit according to the fifth exemplary embodiment of
the present invention.
[0313] A scan signal forming path 1410 includes a NOR gate 1411 and a first inverter 1412. The NOR gate 1411
receives an impulse signal CLIP and an input signal in, and the first inverter 1412 inverts an output signal of the NOR
gate 1411. That is, the scan signal forming path 1410 performs an OR operation on the impulse signal CLIP and the
input signal in.
[0314] The emission control signal forming path 1430 includes a second inverter 1431, which inverts the input signal
in. Also, the second inverter 1431 has a given delay time. The delay time may be equal to a delay time of a signal caused
by the scan signal forming path 1410. Accordingly, the emission control signal forming path 1430 may include an odd



EP 1 667 092 A1

22

5

10

15

20

25

30

35

40

45

50

55

number of inverters to correspond to the delay time caused by the scan signal forming path 1410.
[0315] FIG. 26B illustrates the waveforms of a scan signal SCAN and an emission control signal EMI that result from
the impulse signal CLIP and the input signal in.
[0316] The input signal in is an output signal ODD[1,2,...,n] of the odd-number signal generator 1300 or an output
signal EVEN[1,2,...,n] of the even-number signal generator 1350. The output signal ODD[1,2,...,n] of the odd-number
signal generator 1300 is equivalent to the odd-number scan signal as described in the third and fourth embodiments,
and the output signal EVEN[1,2,...,n] of the even-number signal generator 1350 is equivalent to the even-number scan
signal as described in the third and fourth embodiments.
[0317] When the impulse signal CLIP and the input signal in are input to an input terminal of the NOR gate of a
waveform shaping unit, the scan signal forming path 1410 performs an OR operation on the two input signals. Thus, a
low-level period of the scan signal SCAN is shortened to less than a low-level period of the input signal in.
[0318] Also, the emission control signal forming path 1430 inverts the input signal in to form an emission control signal
EMI.
[0319] FIG. 27A shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
25 when the mode selection signal input is high.
[0320] FIG. 27B shows a timing diagram illustrating interlaced scanning operation of the scan driver shown in FIG.
25 when the mode selection signal input is low.
[0321] Hereinafter, progressive scanning of the scan driver of the present embodiment will be described with reference
to FIG. 25, FIG. 26A, and FIG. 27A.
[0322] The input of an odd-number start pulse VSPO, the input of an even-number start pulse VSPE, the input of a
mode selection signal MODE, and the generation of odd-number signals and even-number signals are as described in
the third and fourth embodiments with reference to FIG. 17A and FIG. 24A. However, the odd-number scan signals
SCAN[1,3,...,2n-1] of the third and fourth embodiments are equivalent to odd-number signals ODD[1,2,...,n] of the present
embodiment, and the even-number scan signals SCAN[2,4,...,2n] of the third and fourth embodiments are equivalent to
even-number signals EVEN[1,2,...,n] of the present embodiment.
[0323] In FIG. 27A, since the emission control signal EMI has an inverted waveform of input signal in, which can be
an odd-number signal or even-number signal, the emission control signals EMI[1,2,...,2n] have inverted waveforms of
the scan signals SCAN[1,2,...,2n] illustrated during progressive scanning in the third and fourth embodiments.
[0324] Also, in FIG. 27A, each of the waveform shaping units performs an OR operation on the input signal in and an
impulse signal CLIP, and then outputs a scan signal SCAN. For example, referring to FIG. 25, the first waveform shaping
unit WSU1 performs an OR operation on a first odd-number signal ODD[1] and the impulse signal CLIP and outputs the
result as a first scan signal SCAN[1]. The first scan signal SCAN[1] has a low-level period that is narrowed by a high-
level period of one cycle of the impulse signal CLIP.
[0325] The above-described process is sequentially performed by the first waveform shaping unit WSU1 through a
2n-th waveform shaping unit WSU2n. Thus, an emission control signal corresponding to a scan signal has a high-level
period that is wider than a low-level period of the scan signal. As a result, during a program operation of a certain pixel,
the emission control signal can be elevated to a high level to turn off an emission control transistor before a new data
signal is applied to a driving transistor.
[0326] Hereinafter, the interlaced scanning of the scan driver of the present embodiment will be described with reference
to FIG. 25, FIG. 26A, and FIG. 27B.
[0327] The input of an odd-number start pulse VSPO, the input of an even-number start pulse VSPE, the input of a
mode selection signal MODE, and the generation of odd-number signals and even-number signals are the same as
described in the third and fourth embodiments with reference to FIG. 17B and FIG. 24B. However, odd-number scan
signals SCAN[1,3,...,2n-1] of the third and fourth embodiments are equivalent to odd-number signals ODD[1,2,...,n] of
the present embodiment, and the even-number scan signals SCAN[2,4,...,2n] of the third and fourth embodiments are
equivalent to even-number signals EVEN[1,2,...,n] of the present embodiment.
[0328] In FIG. 27B, since an emission control signal EMI has an inverted waveform of input signal in, which can be
an odd-number signal or even-number signal, emission control signals EMI[1,2,...,2n] have inverted waveforms of the
scan signals SCAN[1,2,...,2n] illustrated during interlaced scanning in the third and fourth embodiments.
[0329] Also, in FIG. 27B, each of the waveform shaping units performs an OR operation on an input signal in and an
impulse signal CLIP, and then outputs a scan signal SCAN. For example, referring to FIG. 25, a first waveform shaping
unit WSU1 performs an OR operation on a first odd-number signal ODD[1] and an odd-number impulse signal CLIPO
and outputs the result as a first scan signal SCAN[1]. The first scan signal SCAN[1] has a low-level period that is narrowed
by a high-level period of one cycle of the odd-number impulse signal CLIPO. Odd-numbered waveform shaping units
commonly receive the odd-number impulse signal CLIPO and perform an OR operation on the odd-number impulse
signal CLIPO and the odd-number signals ODD[1,2,...,n].
[0330] Also, even-numbered waveform shaping units receive an even-number impulse signal CLIPE. There may be
a phase difference of 1/2 a clock cycle between the even-number impulse signal CLIPE and the odd-number impulse
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signal CLIPO. The even-numbered waveform shaping units perform an OR operation on the even-number impulse signal
CLIPE and the even-number scan signals EVEN[1,2,...,n].
[0331] The above-described process is sequentially performed by the first waveform shaping unit WSU1 through a
2n-th waveform shaping unit WSU2n. Thus, an emission control signal corresponding to a scan signal has a high-level
period that is wider than a low-level period of the scan signal. As a result, during a program operation of a certain pixel,
the emission control signal can be elevated to a high level to turn off an emission control transistor before a new data
signal is applied to a driving transistor..
[0332] First, the odd-numbered waveform shaping units invert the odd-number signals ODD[1,2,...,n], which are gen-
erated during an odd-number field period, and form odd-numbered emission control signals EMI[1,3,...,2n-1], respectively.
Also, the odd-numbered waveform shaping units perform an OR operation on the odd-number impulse signal CLIPO
the odd-number signals ODD[1,2,...,n], which are output signals of the odd-number scan units, and generate odd-number
scan signals SCAN[1,3,...,2n-1].
[0333] After the odd-number field period starts, an even-number field period starts. The even-numbered waveform
shaping units invert the even-number signals EVEN[1,2,...,n], which are generated during an even-number field period,
and form even-numbered emission control signals EMI[2,4,...,2n]. Also, the even-numbered waveform shaping units
perform an OR operation on the even-number impulse signal CLIPE and the even-number signals EVEN[1,2,...,n], which
are output signals of the even-number scan units, and generate even-number scan signals SCAN[2,4,...,2n].
[0334] In the above-described process, the odd-numbered emission control signals EMI[1,3,...,2n-1] and the even-
numbered scan signals SCAN[1,3,...,2n-1] are generated for the odd-number field period, and the even-numbered
emission control signals EMI[2,4,...,2n] and the odd-numbered scan signals SCAN[2,4,...,2n] are generated for the even-
number field period. In this manner, the interlaced scanning is performed.

Embodiment 6

[0335] FIG. 28 shows a block diagram of an organic light emitting display (OLED) that selectively performs progressive
scanning and interlaced scanning according to a sixth exemplary embodiment of the present invention.
[0336] Referring to FIG. 28, the organic light emitting display of the present embodiment includes a pixel array portion
1500 in which pixels are arranged in a plurality of rows and columns, an emission driver 1600, which supplies an emission
control signal to the pixel array portion 1500, a program driver 1700, which supplies a scan signal and a boost signal to
the pixel array portion 1500, and a data driver 1800, which supplies a data signal to a pixel selected by the scan signal.
[0337] The program driver 1700 may be disposed opposite the emission driver 1600 with the pixel array portion 1500
interposed between. In another embodiment, the program driver 1700 may be disposed in the same region as the
emission driver 1600.
[0338] The program driver 1700 applies the boost signal and the scan signal to the pixels. The data signal is written
in response to the scan signal, and the data signal is applied from the data driver 1800 to the pixels to write the data
signal. When the writing of the data signal is complete, the emission driver 1600 emits a signal to a pixel, which then
emits light.
[0339] FIG. 29A shows a circuit diagram of a pixel driving circuit for a pixel in the pixel array portion according to the
sixth exemplary embodiment of the present invention.
[0340] FIG. 29B shows a timing diagram illustrating the operation of the pixel driving circuit shown in FIG. 29A according
to the sixth exemplary embodiment of the present invention.
[0341] Referring to FIG. 29A, the pixel driving circuit includes four transistors M1, M2, M3, and M4, two capacitors
Cst and Cbst, and an organic light emitting display OLED.
[0342] The transistor M1 is a driving transistor that supplies to the transistor M3 the same current as data current Idata
that is sunk via a data line data[n]. The gate terminal of the driving transistor M1 is coupled with one terminal of the
program capacitor Cst and the transistor M2. Also, the driving transistor M1 is coupled with a power supply line with
voltage ELVdd and coupled with the transistors M3 and M4.
[0343] The transistor M2 is a switching transistor that is turned on in response to a scan signal SCAN[m] and forms
a current path from the data line data[n] to capacitors Cst and Cbst. Also, the switching transistor M2 applies a prede-
termined bias voltage to the gate of the driving transistor M1 and forms a voltage Vgs of the driving transistor M1
corresponding to the data current Idata.
[0344] The transistor M3 is turned on in response to the scan signal SCAN[m] and forms a path for current to flow
from the driving transistor M1 to the data line data[n].
[0345] The transistor M4 is an emission control transistor that is turned on in response to an emission control signal
EMI[m] and forms a path for current to flow from the driving transistor M1 to the organic light emitting display OLED.
[0346] The boost capacitor Cbst elevates a voltage at a gate terminal of the driving transistor M1 when a boost signal
BOOST[m] is applied to one terminal of the boost capacitor Cbst. With the elevation of the voltage at the gate terminal
of the driving transistor M1, the influence of parasitic capacitance caused by the transistors M1 and M2 is minimized.
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[0347] The pixel driving circuit stores the voltage Vgs corresponding to the data current Idata in the program capacitor
Cst and turns on the emission control transistor M4 to provide current equal to the program current to the organic light
emitting display OLED.
[0348] Hereinafter, the operations of the pixel driving circuit will be described with reference to FIG. 29A and FIG. 29B.
[0349] First, the emission control signal EMI[m] transitions from a low-level signal to a high-level signal and the emission
control transistor M4 is turned off. Thus, emission operation of the organic light emitting display OLED ceases.
[0350] Subsequently, the boost signal BOOST[m] transitions from Vhigh to Vlow. Then the scan signal SCAN[m]
transitions to a low level and the transistors M2 and M3 are turned on. While the transistors M2 and M3 are being turned
on, the data current Idata is sunk, and a voltage Va corresponding to the data current Idata is generated at the gate
terminal of the transistor M1. The data current Idata can be expressed as in the following Equation 2: 

[0351] The electric charge Qst stored in the program capacitor Cst equals C1*(ELVdd-Va), where C1 equals the
capacitance of program capacitor Cst. The electric charge Qbst stored in the boost capacitor Cbst equals C2*(Va-Vlow),
where C2 equals the capacitance of boost capacitor Cbst. When the scan signal SCAN[m] is at a low level, the transistor
M1 operates in a triode region. Thus, the two capacitors Cst and Cbst can receive electric charges required to maintain
voltage Va at the gate terminal of the transistor M1 via the transistor M2. Also, since a path for electric charges is formed
through the transistor M2 while it is turned on, Qst does not need to be equal to Qbst.
[0352] Subsequently, when the scan signal SCAN[m] transitions from a low-level signal to a high-level signal, transistors
M2 and M3 turn off, and the charges in the capacitors Cst and Cbst are redistributed. If the capacitance of the transistor
M1 between the gate electrode and a heavily doped region of the transistor M1 is neglected, the electric charge Qst of
the program capacitor Cst should be equal to the electric charge Qbst of the boost capacitor Cbst.
[0353] Thereafter, when the boost signal BOOST[m] transitions upward from Vlow to Vhigh, the electric charges at
the gate terminal of the transistor M1 are redistributed. The resulting voltage Va’ at the gate terminal of the transistor
M1 can be expressed as in the following equation 3: 

[0354] According to equation 3, the voltage Va’ at the gate terminal of the transistor M1 is proportional to the voltage
Vhigh and a voltage Va measured during an initial program operation.
[0355] Normally, without the boost capacitor Cbst, when the transistors M2 and M3 are turned off, the voltage at the
gate terminal of the driving transistor M1 varies due to parasitic capacitance of the transistor. Therefore, the pixel driving
circuit shown in FIG. 29A includes the boost capacitor Cbst, thus eliminating the variation in voltage at the gate terminal
of the driving transistor M1 caused by the parasitic capacitance.
[0356] FIG. 30 shows a block diagram of the emission driver 1600 illustrated in FIG. 28.
[0357] Referring to FIG. 30, the emission driver 1600 includes an odd-number emission control signal generator 1610
and an even-number emission control signal generator 1630.
[0358] The odd-number emission control signal generator 1610 includes a plurality of odd-number emission control
units, ECUO1, ECUO2, .. ECUOn, which are coupled in series. Each odd-number emission control unit receives a clock
signal CLK input to a terminal CK, an inverse clock signal /CLK input to a terminal CKB, and a mode selection signal
MODE input to a control terminal CT.
[0359] Also, each of the odd-number emission control unit includes a flip-flop and a logic circuit, which receives two
signals from the flip-flop and generates an emission control signal. Accordingly, the odd-number emission control signal
generator 1610 is a shift register that outputs shifted data in response to an input clock signal for each cycle.
[0360] A first odd-number emission unit ECUO1 receives an odd-number emission start pulse ESPO input to terminal
in. The first odd-number emission control unit ECUO1 samples an input signal on a rising edge of the clock signal CLK
and outputs a first emission control signal EMI [1] in a high-level period of a clock signal CLK through a logical operation
from terminal SC.
[0361] Also, the sampled data is output via an output terminal out on a falling edge that is one-half of a cycle later
than the rising edge at which the odd-number emission start pulse ESPO was sampled. The data, which is output on
the falling edge of the clock signal CLK, is input to a second odd-number emission control unit ECUO2 on the subsequent
rising edge of the clock signal CLK.
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[0362] The above-described correlation between adjacent odd-number emission control units, inputting of the mode
selection signal MODE, and application of a clock signal CLK are applied from the first odd-number emission control
unit ECUO1 to an n-th odd-number emission control unit ECUOn. The mode selection signal MODE and the clock signal
CLK are input in parallel to all the odd-number emission control units of the odd-number emission control signal generator
1610, and the respective odd-number emission control units are coupled in series to adjacent odd-number emission
control units. Accordingly, the odd-number emission control units output odd-number emission control signals EMI
[1,3,5,...,2n-1] from terminals SC at intervals of one cycle of the clock signal CLK.
[0363] The even-number emission control signal generator 1630 includes a plurality of even-number emission control
signal units, ECUE1, ECUE2, ... ECUEn, which are coupled in series. Each even-number emission control unit receives
a clock signal CLK input to a terminal CKB, an inverse clock signal /CLK input to a terminal CK, and a mode selection
signal MODE input to a control terminal CT.
[0364] Each even-number emission control unit has a flip-flop and a logic circuit, which performs a logical operation
on signals of the flip-flop and generates an even-number emission control signal. Accordingly, the even-number emission
control signal generator 1630 is a shift register that outputs shifted data in response to an input clock signal for each cycle.
[0365] A first even-number emission control unit ECUE1 receives an even-number emission start pulse ESPE input
to terminal in. The first even-number emission control unit ECUE1 samples the even-number emission start pulse ESPE
on a falling edge of the clock signal CLK and outputs a second emission control signal EMI[2] from terminal SC in a low-
level period of a clock signal CLK through a logical operation.
[0366] Also, the sampled data is output via an output terminal out on a rising edge of the clock signal CLK that is one-
half of a cycle later than the falling edge at which the even-number emission start pulse ESPE as an input signal is
sampled. The data, which is output on the rising edge of the clock signal CLK, is input to a second even-number emission
control unit ECUE2 on the subsequent falling edge of the clock signal CLK.
[0367] The above-described correlation between adjacent even-number emission control units, inputting of the mode
selection signal MODE, and application of a clock signal CLK are applied from the first even-number emission control
unit ECUE1 to an n-th even-number emission control unit ECUEn. The mode selection signal MODE and the clock signal
CLK are input in parallel to all the even-number emission control units of the even-number emission control signal
generator 1630, and the respective even-number emission control units are coupled in series to adjacent even-number
emission control units. Accordingly, the even-number emission control units output even-number emission control signals
EMI[2,4,,...,2n] at intervals of one cycle of the clock signal CLK.
[0368] FIG. 31 shows a circuit diagram of the odd-number emission control unit illustrated in FIG. 30.
[0369] Referring to FIG. 31, the circuit diagram of the odd-number emission control unit is the same as the circuit
diagram as described in the fourth embodiment with reference to FIG. 19.
[0370] Accordingly, a flip-flop 1620 samples an input signal during a high-level period of a clock signal CLK and outputs
data, which is sampled during a low-level period of the clock signal CLK, via an output terminal out of a second latch 1622.
[0371] Also, an emission control signal former 1623 performs a NAND operation on an output signal ERO1 of a first
latch 1621 and a signal that is obtained by delaying the output signal ERO1 by 1/2 a clock cycle.
[0372] The odd-number emission control unit shown in FIG. 31 can make use of the circuit as described in the third
embodiment with reference to FIG. 12. Since the operations of the circuit shown in FIG. 12 were described in the third
embodiment, a description thereof will not be presented here.
[0373] FIG. 32A shows a timing diagram illustrating operation of the odd-number emission control unit shown in FIG.
31 when the mode selection signal input is high.
[0374] FIG. 32B shows a timing diagram illustrating operation of the odd-number emission control unit shown in FIG.
31 when the mode selection signal input is low.
[0375] The operations of the odd-number emission control unit as shown in FIG. 32A and FIG. 32B are the same as
shown in FIG. 13A and FIG. 13B, and FIG. 20A and FIG. 20B except that an odd-number emission start pulse ESPO
has an inverted form of the odd-number start pulse VSPO as described in the third and fourth embodiments.
[0376] Accordingly, when the mode selection signal MODE is at a high level, as shown in FIG. 32A, an emission
control signal EMI[1] is at a high level when either output signal ERO1 or the input from a first NAND gate into a second
NAND gate is at a high level. Therefore, as shown in FIG. 32A, emission control signal EMI[1] is at a high level for the
duration of the first cycle and the high period of a second cycle of the clock signal CLK.
[0377] Also, when the mode selection signal MODE is at a low level, as shown in FIG. 32B, an emission control signal
EMI[1] is at a high level only when output signal EROlis at a high level. This time range spans the duration of the first
cycle of clock signal CLK.
[0378] Although not shown in the figures, the even-number emission control unit may include the even-number scan
unit as described in the third embodiment with reference to FIG. 14 or as described in the fourth embodiment with
reference to FIG. 21.
[0379] FIG. 33 shows a block diagram of the program driver illustrated in FIG. 28.
[0380] Referring to FIG. 33, the program driver 1700 of the present embodiment includes an odd-number signal
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generator 1710, an even-number signal generator 1730, and a scan/boost signal former 1750.
[0381] The odd-number signal generator 1710 has the same components and performs the same operations as the
odd-number scan signal generator 1100 as described in the third embodiment or odd-number scan signal generator
1200 as described in the fourth embodiment. Accordingly, the application of an odd-number start pulse, the application
of a clock signal CLK to terminal CK and inverse clock signal /CLK to terminal CKB, and the generation of signals in
response to a mode selection signal MODE coupled with terminal CT are the same as described in either the third or
fourth embodiment.
[0382] Also, the even-number signal generator 1730 has the same components and performs the same operations
as the even-number scan signal generator 1150 as described in the third embodiment or even-number scan signal
generator 1250 as described in the fourth embodiment. Accordingly, the application of an even-number start pulse, the
application of a clock signal CLK, and the generation of signals in response to a mode selection signal MODE are the
same as described in either the third or fourth embodiment.
[0383] The scan/boost signal former 1750 includes a plurality of waveform shaping units. A first waveform shaping
unit PSU1 receives a first odd-number signal ODD[1], which is an output signal of a first odd-number scan unit SCUO1,
an impulse signal CLIP, and is coupled with a power source Vhigh and a power source Vlow. The first waveform shaping
unit PSU1 performs a logical operation on the input signals and outputs a first scan signal SCAN[1] and a first boost
signal BOOST[1].
[0384] A second waveform shaping unit PSU2 receives a first even-number signal EVEN[1], which is an output signal
of a first even-number scan unit SCUE1, an impulse signal CLIP, and is coupled with a power source Vhigh and a power
source Vlow. The second waveform shaping unit PSU2 performs a logical operation on the input signals and and outputs
a second scan signal SCAN[2] and a second boost signal BOOST[2].
[0385] As described above, the odd-number scan units are coupled with odd-numbered waveform shaping units, and
the even-number scan units are coupled with even-numbered waveform shaping units.
[0386] FIG. 34 shows a circuit diagram of the waveform shaping unit illustrated in FIG. 33.
[0387] Referring to FIG. 34, a waveform shaping unit includes a scan signal forming path 1751 and a boost signal
forming path 1753.
[0388] The scan signal forming path 1751 includes a NOR gate 1751A, which receives an impulse signal CLIP and
an input signal in, and an odd number of inverters 1751B. The odd number of inverters 1751B receive an output signal
of the NOR gate 1751B and form and output a scan signal SCAN. Either the odd-number signal ODD or even-number
signal EVEN may be the input to the input terminal in.
[0389] The scan signal forming path 1751 performs an OR operation on the impulse signal CLIP and a signal that is
input via an input terminal in and forms the scan signal SCAN.
[0390] The boost signal forming path 1753 includes a transmission gate controller 1755 and a transmission gate 1757.
[0391] The transmission gate controller 1755 includes a buffer 1755A and a control inverter 1755B. The buffer 1755A
buffers a signal that is input via the input terminal in, and the control inverter 1755B inverts the signal that is input via
the input terminal in. Thus, an output signal of the buffer 1755A corresponds to an inverted signal of an output signal of
the control inverter 1755B.
[0392] The transmission gate 1757 includes a first transmission gate 1757A and a second transmission gate 1757B.
The first transmission gate 1757A is coupled with a power source with voltage Vlow, and first transmission gate 1757A
outputs a pulse with voltage Vlow in response to a low-level input signal. The second transmission gate 1757B is coupled
with a power source with voltage Vhigh, and second transmission gate 1757B outputs a pulse with voltage Vhigh in
response to a high-level input signal.
[0393] Specifically, when the input signal is at a high level, the first transmission gate 1757A is turned off, and the
second transmission gate 1757B is turned on and outputs a boost signal BOOST with a level of Vhigh. Also, when the
input signal is at a low level, the second transmission gate 1757B is turned off, and the first transmission gate 1757A is
turned on and outputs a boost signal BOOST with a level of Vlow.
[0394] FIG. 35 shows a timing diagram illustrating the operation of the waveform shaping unit shown in FIG. 34.
[0395] FIG. 35 illustrates the waveforms of a scan signal SCAN and a boost signal BOOST that result from an impulse
signal CLIP and an input signal in into the waveform shaping unit shown in FIG. 34.
[0396] The input signal in is an output signal ODD[1,2,...,n] of the odd-number signal generator 1710 or an output
signal EVEN[1,2,...,n] of the even-number signal generator 1730 from FIG. 33. The output signal of the odd-number
signal generator 1710 can be equivalent to the odd-number scan signal as described in the third or fourth embodiments,
and the output signal of the even-number signal generator 1730 can be equivalent to the even-number scan signal as
described in the third or fourth embodiments.
[0397] When the impulse signal CLIP and the input signal in are input to an input terminal of the NOR gate 1751A of
the waveform shaping unit, the scan signal forming path 1751 performs an OR operation on the two input signals. Thus,
a low-level period of the scan signal SCAN is shortened to less than a low-level period of the input signal in.
[0398] Also, the boost signal BOOST, which is formed via the boost signal forming path 1753, has the same waveform
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as the input signal in. However, when the first transmission gate 1757A is turned on in a low-level period of the input
signal in, the boost signal BOOST has a level of Vlow. Also, when the second transmission gate 1757B is turned on in
a high-level period of the input signal in, the boost signal BOOST has a level of Vhigh.
[0399] FIG. 36A shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
28 according to the sixth exemplary embodiment of the present invention.
[0400] FIG. 36B shows a timing diagram illustrating progressive scanning operation of the scan driver shown in FIG.
28, where each row emits light twice during a single frame, according to the sixth exemplary embodiment of the present
invention.
[0401] Hereinafter, the progressive scanning of the organic light emitting display of the present embodiment will be
described with reference to FIG. 28, FIG. 30, FIG. 33, and FIG. 36A.
[0402] The emission driver 1600 receives a mode selection signal MODE, a clock signal CLK, an odd-number emission
start pulse ESPO, and an even-number emission start pulse ESPE and generates emission control signals EMI[1,2,...,
2n-1, 2n] based on the input signals.
[0403] First, the odd-number emission start pulse ESPO is input to a first odd-number emission control unit ECUO1.
The first odd-number emission control unit ECUO1 samples the odd-number emission start pulse ESPO at a low level
on a rising edge of a first cycle of a clock signal CLK. The first odd-number emission control unit ECUO1 outputs a first
emission control signal EMI[1] in response to the mode selection signal MODE being at a high level. As described above,
the first emission control signal EMI[1] is at a high level through the duration of the first cycle and the high period of the
second cycle of the clock signal CLK.
[0404] Directly after the first cycle of the clock signal CLK starts, the even-number emission start pulse ESPE is input
to a first even-number emission control unit ECUE1. The first even-number emission control unit ECUE1 samples the
even-number emission start pulse ESPE at a low level on a falling edge of the first cycle of the clock signal CLK. The
first even-number emission control unit ECUE1 outputs a second emission control signal EMI[2] in response to the mode
selection signal MODE being at a high level. The second emission control signal EMI[2] is at a high level from the falling
edge of the first cycle to the end of the second cycle of the clock signal CLK. Also, the second emission control signal
EMI[2] is delayed by 1/2 a clock cycle after the first emission control signal EMI[1].
[0405] The output signal of the flip-flop of the first odd-number emission control unit ECUO1 is input to a second odd-
number emission control unit ECUO2. Thus, the second odd-number emission control unit ECUO1 outputs a third
emission control signal EMI[3] that is delayed by one clock cycle after the first emission control signal EMI[1].
[0406] Also, the output signal of the flip-flop of the first even-number emission control unit ECUE1 is input to a second
even-number emission control unit ECUE2. Thus, the second even-number emission control unit ECUO1 outputs a
fourth emission control signal EMI[4] that is delayed by one clock cycle after the second emission control signal EMI[2].
[0407] The above-described process is sequentially performed until a 2n-1-th emission control signal EMI[2n-1] and
a 2n-th emission control signal EMI[2n] are generated.
[0408] Also, the program driver 1700 receives a mode selection signal MODE, a clock signal CLK, an odd-number
start pulse PSPO, an even-number start pulse PSPE, a high power supply Vhigh, a low power supply Vlow, and an
impulse signal CLIP, and generates scan signals SCAN[1,2,...,2n-1, 2n] and boost signals BOOST[1,2,...,2n-1,2n] based
on the input signals.
[0409] First, the odd-number start pulse PSPO is input to a first odd-number scan unit SCUO1. The first odd-number
scan unit SCUO1 samples the odd-number start pulse PSPO at a high level on a rising edge of a first cycle of the clock
signal CLK and performs a logical operation on the sampled signal. Thus, the first odd-number scan unit SCUO2 outputs
a first odd-number signal ODD[1] with a low level in a low-level period of the first cycle of the clock signal CLK in response
to the mode selection signal being at a high level.
[0410] The first waveform shaping unit PSU1 receives the first odd-number signal ODD[1] and outputs a first scan
signal SCAN[1] through an OR operation of the first odd-number signal ODD[1] and the impulse signal CLIP. Also, the
first waveform shaping unit PSU1 generates a first boost signal BOOST[1], which has the same logic as the first odd-
number signal ODD[1] but has a high level of Vhigh and a low level of Vlow.
[0411] Directly after the first cycle of the clock signal CLK starts, the even-number start pulse PSPE is input to a first
even-number scan unit SCUE1. The first even-number scan unit SCUE1 samples the even-number start pulse PSPE
at a low level on a falling edge of the first cycle of the clock signal CLK and performs a logical operation on the sampled
signal. Thus, the first even-number scan unit SCUE1 outputs a first even-number signal EVEN[1] with a low level in a
high-level period of a second cycle of the clock signal CLK in response to the mode selection signal MODE being at a
high level.
[0412] The second waveform shaping unit PSU2 receives the first even-number signal EVEN[1] and outputs a second
scan signal SCAN[2] through an OR operation of the first even-number signal EVEN[1] and the impulse signal CLIP.
Also, the second waveform shaping unit PSU2 generates a second boost signal BOOST[2], which has the same logic
as the first even-number signal EVEN[1] but has a high level of Vhigh and a low level of Vlow.
[0413] Also, the second odd-number scan unit SCUO2 receives the output signal of the flip-flop of the first odd-number
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scan unit SCUO1 and outputs a second odd-number signal ODD [2] that is synchronized with the clock signal CLK.
There is a phase difference of one clock cycle between the second odd-number signal ODD[2] and the first odd-number
signal ODD[1]. A third waveform shaping unit PSU3 receives the second odd-number signal ODD[2] and outputs a third
scan signal SCAN[3] and then outputs a third boost signal BOOST[3].
[0414] Also, the second even-number scan unit SCUE2 receives the output signal of the flip-flop of the first even-
number scan unit SCUE1 and outputs a second even-number signal EVEN[2] that is synchronized with the clock signal
CLK. There is a phase difference of one clock cycle between the second even-number signal EVEN[2] and the first
even-number signal EVEN[1]. A fourth waveform shaping unit PSU4 receives the second even-number signal EVEN[2]
and outputs a fourth scan signal SCAN[4] and then outputs a fourth boost signal BOOST[4].
[0415] The above-described process is sequentially performed until a 2n-1-th scan signal SCAN[2n-1] and a 2n-th
scan signal SCAN[2n] are generated.
[0416] In the above-described process, it can be seen that scan signals SCAN[1,2,...,2n], boost signals BOOST[1,2,...,
2n], and emission control signals EMI[1,2,...,2n] are sequentially generated for each 1/2 a clock cycle.
[0417] As shown in FIG. 36B, pixels arranged in one scan line of the organic light emitting display do not sequentially
emit light for a frame cycle but separately emit light for two times. Thus, the timing diagram of FIG. 36B is the same as
that of FIG. 36A except for the waveforms of emission start pulses ESPO and ESPE and emission control signals EMI
[1,2,...,2n]. Accordingly, a description of the operations of the emission driver 1600 will be presented, but a description
of the operations of the program driver 1700 will be omitted here.
[0418] First, the odd-number emission start pulse ESPO is input to a first odd-number emission control unit ECUO1.
The odd-number emission start pulse ESPO makes a transition to a high level in a low-level period of a first cycle of a
clock signal CLK and has a predetermined duty cycle. In this case, the duty cycle of the odd-number emission start pulse
ESPO does not exceed 1/2 a frame cycle.
[0419] The first odd-number emission control unit ECUO1 samples an odd-number emission start pulse ESPO with
a high level on a rising edge of a second cycle of the clock signal CLK and performs a NAND operation on the sampled
signal and an output signal of a flip-flop. Thus, the first emission control signal EMI[1] is at a low level from a point in
time at which the output signal of the flip-flop makes a transition to a high level to a point in time at which the flip-flop
samples the odd-number start pulse ESPO at a low level.
[0420] The above-described odd-number emission start pulse ESPO is repetitively input also for the other 1/2 a frame
cycle. That is, the odd-number emission start pulse ESPO is input with a frequency that is twice as high as a frame
frequency, so that the odd-number emission control signals EMI[1,3,...,2n-1] also have a frequency that is twice as high
as the frame frequency. However there is a phase difference of one clock cycle between two proximate odd-number
emission control signals.
[0421] The above-described process is applied to an even-number emission control unit. There may be a phase
difference of 1/2 a clock cycle between the even-number emission start pulse ESPE and the odd-number emission start
pulse ESPO. Accordingly, the second emission control signal EMI[2] is delayed by 1/2 a clock cycle after the first emission
control signal EMI[1].
[0422] Therefore, the emission control signals EMI[1,2,...,2n] are sequentially output for the first half of the frame cycle,
and output is repeated for the second half of the frame cycle. Since a certain pixel starts to emit light in response to an
emission control signal, as shown in FIG. 36B, one pixel can perform an emission operation twice per frame cycle. Also,
the number of times a pixel emits light for each frame cycle depends on the frequencies of an odd-number emission
start pulse and an even-number emission start pulse. Therefore, the number of emission operations can be controlled
by controlling the frequency of the odd-number and even-number emission start pulses applied per frame cycle.
[0423] FIG. 37 shows a timing diagram illustrating interlaced scanning of the organic light emitting display according
to the sixth exemplary embodiment of the present invention.
[0424] In the interlaced scanning, a frame is divided into an odd-number field period and an even-number field period.
In the odd-number field period, an odd-number start pulse PSPO is input and odd-number boost signals and odd-number
scan signals are sequentially output, and an odd-number emission start pulse ESPO is input and odd-number emission
control signals are sequentially output. Also, in the even-number field period, an even-number start pulse PSPE is input
and even-number boost signals and even-number scan signals are sequentially output, and an even-number emission
start pulse ESPE is input and even-number emission control signals are sequentially output.
[0425] Hereinafter, the interlaced scanning of the organic light emitting display of the present embodiment will be
described with FIG. 28, FIG. 30, FIG. 33, and FIG. 37.
[0426] In the odd-number field period, the emission driver 1600 receives a mode selection signal MODE, a clock signal
CLK, and the odd-number emission start pulse ESPO and generates odd-number emission control signals EMI[1,3,...,
2n-1] based on the input signals.
[0427] First, the odd-number emission start pulse ESPO is input to a first odd-number emission control unit ECUO1.
The first odd-number emission control unit ECUO1 samples the odd-number emission start pulse ESPO at a low level
on a rising edge of a first cycle of the clock signal CLK. The first odd-number emission control unit ECUO1 outputs a
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first emission control signal EMI[1]. The first emission control signal EMI[1] is at a high level from a point in time at which
a low-level input signal starts to be sampled to a point in time at which an input signal, which returns to a high level,
starts to be sampled.
[0428] An output signal of a flip-flop of the first odd-number emission control unit ECUO1 is input to a second odd-
number emission control unit ECUO2. Thus, the second odd-number emission control unit ECUO2 outputs a third
emission control signal EMI[3] that is delayed by one clock cycle after the first emission control signal EMI[1].
[0429] In the above-described process, odd-numbered emission control signals EMI[1,3,...,2n-1] are sequentially
generated in the odd-number field period.
[0430] Also, the program driver 1700 receives the mode selection signal MODE, the clock signal CLK, the odd-number
start pulse PSPO, Vhigh, Vlow, and an impulse signal CLIP, and generates odd-number scan signals SCAN[1,3,...,2n-
1] and odd-number boost signals BOOST[1,3,...,2n-1] based on the input signals.
[0431] First, the odd-number start pulse PSPO is input to the first odd-number scan unit SCUO1. The first odd-number
scan unit SCUO1 samples the odd-number start pulse PSPO at a high level on a rising edge of a second cycle of the
clock signal CLK. Thus, the first odd-number scan unit SCUO1 outputs a first odd-number signal ODD[1] at a low level
for the second cycle of the clock signal CLK.
[0432] A first waveform shaping unit PSU1 receives the first odd-number signal ODD[1] and outputs a first scan signal
SCAN[1] through an OR operation of the first odd-number signal ODD[1] and the impulse signal CLIP. Also, the first
waveform shaping unit PSU1 has the same logic as the first odd-number signal ODD[1] but generates a first boost signal
BOOST[1] with a high level of Vhigh and a low level of Vlow.
[0433] Also, a second odd-number scan unit SCUO2 receives the output signal of the flip-flop of the first odd-number
scan unit SCUO1 and outputs a second odd-number signal ODD[2] that is synchronized with the clock signal CLK. There
is a phase difference of one clock cycle between the second odd-number signal ODD[2] and the first odd-number signal
ODD[1]. A third waveform shaping unit PSU3 receives the second odd-number signal ODD[2] and outputs a third scan
signal SCAN[3] and then outputs a third boost signal BOOST[3].
[0434] The above-described process is sequentially performed until a 2n-1-th scan signal SCAN[2n-1] and a 2n-1-th
boost signal BOOST[2n-1] are generated.
[0435] In the above-described process, odd-number scan signals SCAN[1,3,...,2n-1], odd-number boost signals
BOOST[1,3,...2n-1], and odd-number emission control signals EMI[1,3,...,2n-1] are sequentially generated in the odd-
number field period for one cycle of the clock signal CLK.
[0436] After the odd-number field period, the even-number field period starts. In the even-number field period, the
emission driver 1600 receives a mode selection signal MODE, a clock signal CLK, and an even-number start pulse
ESPE and generates even-number emission control signals EMI[2,4,...,2n] based on the input signals.
[0437] First, the even-number emission start pulse ESPE is input to a first even-number emission control unit ECUE1.
The first even-number emission control unit ECUE1 samples the even-number emission start pulse ESPE at a low level
on a falling edge of an n+1-th cycle of the clock signal CLK. The first even-number emission control unit ECUE1 outputs
a second emission control signal EMI[2]. The second emission control signal EMI[2] is at a high level from a point in
time at which a low-level input signal starts to be sampled to a point in time at which an input signal, which returns at a
high level, starts to be sampled.
[0438] An output signal of a flip-flop of the first even-number emission control unit ECUE1 is input to a second even-
number emission control unit ECUE2. Thus, the second even-number emission control unit ECUE2 outputs a fourth
emission control signal EMI[4] that is delayed by one clock cycle after the second emission control signal EMI[2].
[0439] In the above-described process, even-number emission control signals EMI[2,4,...,2n] are sequentially gener-
ated in the even-number field period.
[0440] Also, in the even-number field period, the program driver 1700 receives the mode selection signal MODE, the
clock signal CLK, the even-number start pulse PSPE, Vhigh, Vlow, and the impulse signal CLIP and generates even-
number scan signals SCAN[2,4,...,2n] and even-number boost signals BOOST[2,4,...,2n] based on the input signals.
[0441] First, the even-number start pulse ESPE is input to a first even-number scan unit SCUE1. The first even-number
scan unit SCUE1 samples the even-number start pulse PSPE at a high level and inverts the sampled signal on a falling
edge of an n+2-th cycle of the clock signal CLK. Thus, the first even-number scan unit SCUE1 outputs a first even-
number signal EVEN[1] being at a low level during a low-level period of an n+2-th cycle of the clock signal CLK and
during a high-level period of an n+3-th cycle thereof in response to the mode selection signal MODE being at a low level.
[0442] A second waveform shaping unit PSU2 receives the first even-number signal EVEN[1] and outputs a second
scan signal SCAN[2] through an OR operation of the first even-number signal EVEN[1] and the impulse signal CLIP.
Also, the second waveform shaping unit PSU2 has the same logic as the first even-number signal EVEN[1] but generates
a second boost signal BOOST[2] with a high level of Vhigh and a low level of Vlow.
[0443] Also, a second even-number scan unit SCUE2 receives an output signal of a flip-flop of the first even-number
scan unit SCUE1 and outputs a second even-number signal EVEN[2] that is synchronized with the clock signal CLK.
There is a phase difference of one clock cycle between the second even-number signal EVEN[2] and the first even-



EP 1 667 092 A1

30

5

10

15

20

25

30

35

40

45

50

55

number signal EVEN[1]. A fourth waveform shaping unit PSU4 receives the second even-number signal EVEN[2] and
outputs a fourth scan signal SCAN[4] and then outputs a fourth boost signal BOOST[4].
[0444] The above-described is sequentially performed until a 2n-th scan signal SCAN[2n] and a 2n-th boost signal
BOOST[2n] are generated. Accordingly, even-number scan signals SCAN[2,4,...,2n], even-number boost signals BOOST
[2,4,...,2n], and even-number emission control signals EMI[2,4,...,2n] are sequentially generated in the even-number
field period for one cycle of the clock signal CLK.
[0445] Also, as shown in FIG. 36B, a pixel that is selected by each scan signal can perform an emission operation
twice or more in one frame cycle by increasing the frequencies of the odd-number emission start pulse ESPO and the
even-number emission start pulse ESPE to at least twice as high as a frame frequency.
[0446] As described above, according to the first, second, third, fourth, and fifth embodiments of the present invention,
progressive scanning and interlaced scanning can be selectively carried out using only one scan driver. Also, according
to the sixth embodiment of the present invention, the organic light emitting display can selectively perform progressive
scanning and interlaced scanning.
[0447] It will be apparent to those skilled in the art that various modifications and variation can be made in the present
invention without departing from the spirit or scope of the invention. Thus, it is intended that the present invention cover
the modifications and variations of this invention provided they come within the scope of the appended claims and their
equivalents.

Claims

1. A scan driver for selectively performing progressive scanning and interlaced scanning, comprising:

a first signal generator for receiving a first start pulse, the first signal generator comprising a plurality of first
scan units for generating a plurality of first signals in response to a mode selection signal; and
a second signal generator for receiving a second start pulse, the second signal generator comprising a plurality
of second scan units for generating a plurality of second signals in response to the mode selection signal,

wherein the first signals are generated in a first portion of a frame cycle and the second signals are generated in a
second portion of the frame cycle when the mode selection signal is at a first level, and the first signals are generated
alternately with the second signals when the mode selection signal is at a second level.

2. The scan driver of claim 1, wherein the first level is a low level, and the second level is a high level and/or wherein
the first signals are first scan signals synchronized with a clock signal, and the second signals are second scan
signals synchronized with the clock signal.

3. The scan driver of claim 2, wherein the first scan units are coupled in series with each other.

4. The scan driver of claim 3, wherein a first scan unit samples the first start pulse on a rising edge of the clock signal.

5. The scan driver of claim 4, wherein the first scan unit comprises:

a first flip-flop for sampling an input signal and generating a first output signal and a second output signal; and
a first scan signal former for receiving the first output signal, the second output signal, and the mode selection
signal, and generating a first scan signal in response to the first output signal, the second output signal, and
the mode selection signal.

6. The scan driver of claim 5, wherein the first flip-flop comprises:

a first latch for sampling the input signal during a high-level period of the clock signal, storing the sampled signal
during a low-level period of the clock signal, and generating the first output signal; and
a second latch for sampling the first output signal during the low-level period of the clock signal, storing the
sampled output signal of the first latch during the high-level period of the clock signal, and generating the second
output signal.

7. The scan driver of claim 6, wherein the first scan signal former inverts the first output signal or performs an AND
operation on the first output signal or on an inverted first output signal and the second output signal.
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8. The scan driver of claim 6,
wherein the first latch comprises: a first sampler for sampling the input signal during the high-level period of the
clock signal; and a first holder for storing the first output signal during the low-level period of the clock signal
and/or
wherein the first scan signal former comprises: a first inverter, coupled between the second latch and a first NAND
gate, for inverting the second output signal;
a first NAND gate for performing a NAND operation on the inverted second output signal and the mode selection
signal; and
a second NAND gate for performing a NAND operation on an output signal of the first NAND gate and the first output
signal and generating the first scan signal.

9. The scan driver of claim 8, wherein the second latch comprises:

a second sampler for sampling the first output signal during the low-level period of the clock signal; and
a second holder for storing the second output signal during the high-level period of the clock signal.

10. The scan driver of claim 5, wherein the first scan signal former comprises:

a first NAND gate for performing a NAND operation on the second output signal and the mode selection signal;
and
a second NAND gate for performing a NAND operation on an output signal of the first NAND gate and the first
output signal and generating the first scan signal.

11. The scan driver of claim 9, wherein the first scan signal former comprises:

a first NAND gate for performing a NAND operation on an output signal from the second sampler and the mode
selection signal; and
a second NAND gate for performing a NAND operation on an output signal of the first NAND gate and the first
output signal and generating the first scan signal.

12. The scan driver of claim 4, wherein the second scan units are coupled in series with each other, and a second scan
unit of the plurality of second scan units samples the second start pulse on a falling edge of the clock signal.

13. The scan driver of claim 12, wherein the second scan unit comprises:

a second flip-flop for sampling an input signal and generating a third output signal and a fourth output signal; and
a second scan signal former for receiving the third output signal, the fourth output signal, and the mode selection
signal, and generating a second scan signal in response to the third output signal, the fourth output signal, and
the mode selection signal.

14. The scan driver of claim 13,
wherein the second flip-flop comprises: a third latch for sampling the input signal during a low-level period of the
clock signal, storing the sampled signal during a high-level period of the clock signal, and generating the third output
signal; and a fourth latch for sampling the third output signal during the high-level period of the clock signal, storing
the sampled output signal of the third latch during the low-level period of the clock signal, and generating the fourth
output signal
 and/or
wherein the second scan signal former comprises a third NAND gate for performing a NAND operation on the fourth
output signal and the mode selection signal; and a fourth NAND gate for performing a NAND operation on an output
signal of the third NAND gate and the third output signal and generating the second scan signal.

15. The scan driver of claim 14,
wherein the second scan signal former inverts the third output signal or performs an AND operation on an inverted
third output signal or on the third output signal and the fourth output signal
and/or
wherein the third latch comprises: a third sampler for sampling the input signal during the low-level period of the
clock signal; and a third holder for storing the third output signal during the high-level period of the clock signal
and/or
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wherein the second scan signal former comprises a second inverter, coupled between the fourth latch and a third
NAND gate, for inverting the fourth output signal; a third NAND gate for performing a NAND operation on the inverted
fourth output signal and the mode selection signal; and a fourth NAND gate for performing a NAND operation on
an output signal of the third NAND gate and the third output signal and generating the second scan signal.

16. The scan driver of claim 14, wherein the fourth latch comprises:

a fourth sampler for sampling the third output signal during the high-level period of the clock signal; and
a fourth holder for storing the fourth output signal during the low-level period of the clock signal.

17. The scan driver of claim 16, wherein the second scan signal former comprises:

a third NAND gate for performing a NAND operation on an output signal from the fourth sampler and the mode
selection signal; and
a fourth NAND gate for performing a NAND operation on an output signal of the third NAND gate and the third
output signal and generating the second scan signal.

18. The scan driver of claim 1, further comprising:

a scan/emission control signal former for receiving an impulse signal and an input signal from the first signal
generator or the second signal generator, generating a scan signal through an OR operation, and inverting the
input signal to generate an emission control signal.

19. The scan driver of claim 18, wherein the input signal comprises a first signal of the plurality of first signals or a
second signal of the plurality of second signals.

20. The scan driver of claim 19, wherein the scan/emission control signal former comprises:

a scan signal forming path for performing an OR operation on the impulse signal and the input signal to form
the scan signal; and
an emission control signal forming path for inverting the input signal to form the emission control signal.

21. The scan driver of claim 20, wherein the scan signal forming path comprises:

a NOR gate for receiving the impulse signal and the input signal; and
an odd number of inverters coupled in series to an output terminal of the NOR gate.

22. An organic light emitting display for selectively performing progressive scanning and interlaced scanning, comprising:

a pixel array portion having a plurality of pixels arranged in rows and columns;
an emission driver for supplying an emission control signal to the pixel array portion in response to a mode
selection signal;
a program driver for supplying a plurality of first scan signals, a plurality of second scan signals, and a plurality
of boost signals to the pixel array portion in response to the mode selection signal; and
a data driver for supplying a data signal to a pixel selected by the scan signal,

wherein the program driver supplies the first scan signals in a first portion of a frame cycle and the second scan
signals in a second portion of the frame cycle when the mode selection signal is at a first level, and the program
driver supplies the first scan signals alternately with the second scan signals when the mode selection signal is at
a second level.

23. The organic light emitting display of claim 22,
wherein the emission driver comprises a first emission control signal generator, having a plurality of first emission
control units, for generating a first emission control signal in response to the mode selection signal; and a second
emission control signal generator, having a plurality of second emission control units, for generating a second
emission control signal in response to the mode selection signal, and/or
wherein the program driver comprises a first signal generator, having a first scan unit, for generating a first signal
in response to the mode selection signal; and a scan/boost signal former for receiving an impulse signal and the
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first signal, generating a scan signal through an OR operation, and generating a boost signal in response to the first
signal.

24. The organic light emitting display of claim 23, wherein a first emission control unit comprises:

a first flip-flop for sampling an input signal on an edge of a clock signal to generate a first output signal, and
sampling the primarily sampled signal on an edge of the clock signal one-half of a clock cycle after the primary
sampling to generate a second output signal; and
a first emission control signal former for performing a first NAND operation on the second output signal and the
mode selection signal, and a second NAND operation on the output of the first NAND operation and the first
output signal.

25. The organic light emitting display of claim 24, wherein the first emission control signal former comprises:

an inverter for inverting the second output signal;
a first NAND gate for performing a NAND operation on the mode selection signal and the inverted second output
signal; and
a second NAND gate for performing a NAND operation on an output signal from the first NAND gate and the
first output signal.

26. The organic light emitting display of claim 25, wherein the first emission control signal former comprises:

a first NAND gate for performing a NAND operation on the mode selection signal and the second output signal;
and
a second NAND gate for performing a NAND operation on an output signal from the first NAND gate and the
first output signal.

27. The organic light emitting display of claim 23,
wherein the scan/boost signal former comprises a scan signal forming path for performing an OR operation on the
impulse signal and the first signal to generate the scan signal; and a boost signal forming path for inverting the first
signal to form the boost signal
and/or
wherein the first scan unit comprises a first latch with a first sampler for sampling an input signal on a first edge of
a clock signal and a first holder for storing a first output signal of the first sampler; a second latch with a second
sampler for sampling the first output signal on a second edge of the clock signal, where the second edge is one-
half of a cycle later than the first edge, and a second holder for storing a second output signal of the second sampler;
and a signal former for performing a NAND operation on the first output signal and the second output signal.

28. The organic light emitting display of claim 27,
 wherein the scan signal forming path comprises a NOR gate for receiving the impulse signal and the first signal;
and an odd number of inverters coupled in series to an output terminal of the NOR gate
and/or
wherein the boost signal forming path comprises a transmission gate controller for receiving the first signal and
generating an output signal; and a transmission gate for outputting a signal with a predetermined voltage in response
to the output signal of the transmission gate controller.

29. The organic light emitting display of claim 28, wherein the transmission gate comprises:

a first transmission gate for outputting a first voltage signal when the transmission gate controller receives the
first signal with a low level; and
a second transmission gate for outputting a second voltage signal when the transmission gate controller receives
the first signal with a high level.

30. The organic light emitting display of claim 27, wherein the signal former comprises:

an inverter for inverting the second output signal;
a first NAND gate for performing a NAND operation on the mode selection signal and the second output signal
or the inverted second output signal; and
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a second NAND gate for performing a NAND operation on an output signal of the first NAND gate and the first
output signal.
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摘要(译)

扫描驱动器和有机发光显示器（OLED），用于选择性地执行逐行扫描和
隔行扫描。扫描驱动器包括多个扫描单元。扫描单元产生奇数扫描信号
或偶数扫描信号，并包括触发器和扫描信号发生器。扫描信号发生器对
来自触发器的输出信号和模式选择信号执行逻辑运算，并输出信号。可
以对扫描单元的输出信号和脉冲信号执行逻辑运算，以形成扫描信号和
发射控制信号。响应于模式选择信号选择性地执行逐行扫描和隔行扫描
的OLED包括用于输出发射控制信号的发射驱动器和用于输出扫描信号和
升压信号的程序驱动器。
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