
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

23
7 

26
1

A
1

��&��

��
�����
(11) EP 2 237 261 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
06.10.2010 Bulletin 2010/40

(21) Application number: 09156874.1

(22) Date of filing: 31.03.2009

(51) Int Cl.:
G09G 3/36 (2006.01) G09G 3/34 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK TR
Designated Extension States: 
AL BA RS

(71) Applicant: Powertip Technology Corp.
Taichung (TW)

(72) Inventors:  
• WANG, Shyh-Yueh

Taichung (TW)
• CHEN, Chia-Hui

Taichung County (TW)

• HUANG, Chiu-Yuan
Taichung City (TW)

• CHIEN, Chun-Tsai
Taichung City (TW)

(74) Representative: 2K Patentanwälte Blasberg 
Kewitz & Reichel
Partnerschaft 
Corneliusstraße 18
60325 Frankfurt am Main (DE)

Remarks: 
Amended claims in accordance with Rule 137(2) 
EPC.

(54) Repeated-scan driving method for field sequential color liquid crystal display

(57) The present invention discloses a REPEATED-
SCAN driving method, which applies to a field sequential
color liquid crystal display, wherein each sequential-color
cycle (31) of the multiplex-scan signal (30) has at least
two stages of scans (32) to increase the luminous fluxes
of all colors of backlights (20) and bring closer the total
amounts of fluxes, whereby is achieved higher color sat-
uration and better flux uniformity between the rows. Fur-

ther, the method of the present invention controls the
backlights (20) to form dark stages (21) between the in-
tervals respectively of two different colors of the back-
lights (20) and controls the dark stage (21) to coincide
with a color-mixing interval, which is caused by response
delay of liquid crystal, to prevent from color distortion
caused by color mixing. Therefore, the present invention
can generate the pure colors and the designed derived
colors accurately.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a REPEATED-
SCAN driving method for an FSC LCD, particularly to an
FSC LCD driving method, which can increase luminous
flux and color saturation.

BACKGROUND OF THE INVENTION

[0002] In FSC LCD (Field Sequential Color Liquid
Crystal Display), multi-color backlights are sequentially
switched and pass through liquid crystal optical gates.
FSC LCD opens and closes the liquid crystal optical gates
to sequentially generate pure-color fields, and then the
visual persistence of human eyes mixes the pure colors
to present various colors. Refer to Fig.1. The control sig-
nal 1 is used to open and close the liquid crystal optical
gates. However, the light transmission curve 2 cannot
instantly reflect the control signal 1 because the delayed
response of liquid crystal molecules. Thus, there are re-
sponse delays 3 appearing in the light transmission curve
2.
[0003] Refer to Fig.2 a timing diagram of a convention-
al FSC LCD technology. In the timing diagram, the duty
ratio is 1/4; C0, C1, and C3 (C2 is neglected) are the
signals 4 scanning the common (row) electrodes of an
LCD panel in a time-sharing multiplex mode; Sn is the
signal 4 scanning the segment (column) electrodes of
the LCD panel. The abovementioned signals 4 C0, C1,
C3 and Sn cooperate with the multi-color backlights 5-a
red backlight 6 (R), a green backlight 7 (G), and a blue
backlight 8 (B), which sequentially and cyclically switch-
to work.
[0004] Refer to Fig.3 a diagram schematically showing
the luminous fluxes of colored lights of a conventional
FSC LCD driven by the signals shown in Fig.2. In Fig.3,
the integral areas (the fluxes) of the red backlight 6 (R),
a green backlight 7 (G), and a blue backlight 8 (B) are
small and inconsistent, and the latter color may mix with
the former color. Thus, the row luminous fluxes 9 have
problems of dimness and color distortion, as shown in
Fig.4.

SUMMARY OF THE INVENTION

[0005] The primary objective of the present invention
is to provide a REPEATED-SCAN driving method for an
FSC LCD to increase the luminous fluxes, bring closer
the total amounts of the fluxes, and decrease flux differ-
ence between rows, whereby is achieved higher color
saturation and better flux uniformity between the rows.
[0006] Another objective is to increase the luminous
fluxes with the purity of colors maintained and without
color mixing occurring, whereby is improved the problem
of color distortion.
[0007] To achieve the abovementioned objectives, the

present invention proposes a REPEATED-SCAN driving
method for an FSC LCD and a device for realizing the
same method. The method of the present invention com-
prises steps:

providing at least two colors of backlights, which se-
quentially switch; and
providing at least one multiplex-scan signal with the
cycle of the color sequence corresponding to the tim-
ing of switching backlight colors, wherein each cycle
of the multiplex-scan signal has at least two stages
of scans.

[0008] In the present invention, a dark stage is ar-
ranged between the intervals respectively of two different
colors of backlights and coincides with the color-mixing
interval, which is caused by the response delay of liquid
crystal, to prevent from mixing of different colors of back-
lights.
[0009] In the present invention, at least two stages of
scans are arranged within every sequential-color cycle
to increase the luminous fluxes, bring closer the total
amounts thereof, and decrease flux variation between
the rows, whereby colors may have higher saturation and
uniformity. Further, the present invention provides a dark
stage to prevent from mixing of different colors of back-
lights. Therefore, the present invention not only can pre-
vent from color distortion of pure colors but also can
present the correct derived colors.
[0010] The invention also provides a device for realiz-
ing the same method such as a controller and/or driver
for driving a Field Sequential Color Liquid Crystal Display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig.1 is a diagram schematically showing the imper-
fect optical response of a conventional FSC
LCD;

Fig.2 is a timing diagram of a conventional multiplex-
scan technology for an FSC LCD;

Fig.3 is a diagram schematically showing the lumi-
nous fluxes of various colors of backlights of a
conventional FSC LCD;

Fig.4 is a diagram schematically showing color mixing
and flux variation between the rows in a conven-
tional FSC LCD;

Fig.5 is a diagram schematically showing an FSC
LCD according to the present invention;

Fig.6 is a timing diagram for controlling an FSC LCD
according to a method of the present invention;
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Fig.7 is a diagram schematically showing the lumi-
nous fluxes of various colors of backlights of an
FSC LCD according to the present invention;
and

Fig.8 is a diagram schematically showing color mixing
and flux variation between the rows in an FSC
LCD according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0012] Below, the embodiments are described in detail
in cooperation with the drawings to demonstrate the ob-
jectives, characteristics and efficacies of the present in-
vention.
[0013] Refer to Fig.5 and Fig.6. The present invention
proposes a REPEATED-SCAN driving method for an
FSC LCD 60 (Field Sequential Color Liquid Crystal Dis-
play). The method of the present invention provides at
least two colors of backlights 20, which sequentially
switch. In the method, a dark stage 21 is arranged be-
tween the intervals respectively of two different colors of
backlights 20. The backlights 20 can include a red back-
light 201, a green backlight 202 and a blue backlight 203,
which sequentially switch. Besides, the dark stage 21
can be arranged in the very beginning of the backlights
20.
[0014] The present invention provides at least one mul-
tiplex-scan signal 30. The sequential-color cycles 31 of
the scan signals 30 are corresponding to the timing of
switching the colors of backlights 20. Each sequential-
color cycle 31 has at least two stages of scans 32. In the
drawings, the duty ratio of the multiplex-scan signal 30
is exemplified by 1/4. In the drawings, C0, C1, and C3
(C2 is neglected) are the signals scanning the common
(row) electrodes of the LCD panel in a time-sharing mode,
and Sn is the signal scanning the segment (column) elec-
trodes of the LCD panel. In the drawings, the sequential-
color cycle 31 having four stages of scans 32 is used as
the exemplification.
[0015] Refer to Fig.7. The multiplex-scan signal 30 in
Fig.6 drives the FSC LCD 60 to output the luminous fluxes
of the red backlight 201, the green backlight 202, and the
blue backlight 203 shown in Fig.7. From Fig.7, it is known
that at least two stages of scans 32 are arranged within
every sequential-color cycle 31 to increase the luminous
fluxes, bring closer the total amounts of fluxes, and de-
crease flux variation between the rows. Thus, the present
invention can increase color saturation and promote flux
uniformity between the rows. Further, the method of the
present invention can control the dark stage 21 to coin-
cide with the color-mixing interval 40, which is caused by
the response delay of liquid crystal. Thus, none color
mixing occurs in the effective luminous interval 50, and
color distortion is prevented. Therefore, the present in-
vention can generate pure colors and derived colors ac-
curately.

[0016] In conclusion, the method of the present inven-
tion provides at least two stages of scans 32 for each
sequential-color cycle 31 to increase row fluxes 70, bring
closer the total amounts of the fluxes, and decrease flux
variation between the rows, as shown in Fig.8. Further,
the method of the present invention controls the back-
lights 20 to form the dark stages 21 to prevent from the
unwanted color mixing. Therefore, the present invention
can generate the pure colors and the designed derived
colors accurately.
[0017] In summary the present invention discloses a
REPEATED-SCAN driving method, which applies to a
field sequential color liquid crystal display 60, wherein
each sequential-color cycle 31 of the multiplex-scan sig-
nal 30 has at least two stages of scans 32 to increase
the luminous fluxes of all colors of backlights 20 and bring
closer the total amounts of fluxes, whereby is achieved
higher color saturation and better flux uniformity between
the rows. Further, the method of the present invention
controls the backlights 20 to form dark stages 21 between
the intervals respectively of two different colors of the
backlights 20 and controls the dark stage 21 to coincide
with a color-mixing interval 40, which is caused by re-
sponse delay of liquid crystal, to prevent from color dis-
tortion caused by color mixing. Therefore, the present
invention can generate the pure colors and the designed
derived colors accurately.

Claims

1. A repeated-scan driving method, which applies to a
field sequential color liquid crystal display (60), char-
acterized by steps:

providing at least two colors of backlights (20),
which sequentially switch;
providing at least one multiplex-scan signal (30),
wherein sequential-color cycles (31) of said mul-
tiplex-scan signal (30) are corresponding to tim-
ing of switching colors of said backlights (20),
and wherein each of said sequential-color cy-
cles (31) has at least two stages of scans (32).

2. The repeated-scan driving method according to
claim 1, wherein a dark stage (21) is arranged be-
tween intervals respectively of two different colors
of said backlights (20), and said dark stage (21) is
controlled to coincide with a color-mixing interval
(40), which is caused by response delay of liquid
crystal.

3. The repeated-scan driving method according to
claim 2, wherein said dark stage (21) is arranged in
the very beginning of said backlight (20).

4. The repeated-scan driving method according to
claim 1, wherein said backlights (20) include a red
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backlight (201), a green backlight (202) and a blue
backlight (203), which sequentially switch.

5. A device for driving a field sequential color liquid crys-
tal display (60), characterized in that:

the display is providing at least two colors of
backlights (20), which sequentially switch;
the device is providing at least one multiplex-
scan signal (30), wherein sequential-color cy-
cles (31) of said multiplex-scan signal (30) are
corresponding to timing of switching colors of
said backlights (20), and wherein each of said
sequential-color cycles (31) has at least two
stages of scans (32).

Amended claims in accordance with Rule 137(2)
EPC.

1. A method for driving a field sequential color liquid
crystal display, the method comprising the steps of:

switching sequentially at least two colors of
backlights (20),
having at least two stages of scans (32) in each
of the sequential-color cycles (31) of a scan sig-
nal (30),

wherein sequential-color cycles (31) of said scan sig-
nal (30) are corresponding to timing of switching
colors of said backlights (20).

2. The method for driving a field sequential color liq-
uid crystal display according to claim 1, wherein a
dark stage (21) is arranged between intervals re-
spectively of two different colors of said backlights
(20), and said dark stage (21) is controlled to coincide
with a color-mixing interval (40), which is caused by
response delay of liquid crystal.

3. The method for driving a field sequential color liq-
uid crystal display according to claim 2, wherein said
dark stage (21) is arranged in the very beginning of
said backlight (20).

4. The method for driving a field sequential color liq-
uid crystal display according to claim 1, wherein said
backlights (20) include a red backlight (201), a green
backlight (202) and a blue backlight (203), which se-
quentially switch.
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