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A display device includes a signal controlling unit, a data driving unit, a gate driving voltage generating
unit, a gate driving unit, and a display panel. The display panel displays an image during a frame period
including a blank period and a display period. The gate driving voltage generating unit receives a control
signal and an analog driving voltage. The gate driving voltage generating unit generates boosting-on and
boosting-off gate driving voltages based on the analog driving voltage. The gate driving voltage generating
unit outputs the boosting-on gate driving voltage during a part of the frame period and the boosting-off gate

driving voltage during a remaining of the frame period.
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A display device includes a signal controlling unit, a data
~driving unit, a gate driving voltage generating unit, a gate driving
unit, and a display panel. The display panel displays an image
during a frame period including a blank period and a display period.
The gate driving voltage generating unit receives a control signal
and an analog driving voltage. The gate driving Qoltage
generating unit generates boosting-on and boosting-off gate driving

voltages based on the analog driving voltage. The gate driving
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voltage generating unit outputs the boosting-on gate driving voltage

during a part of the frame period and the boosting-off gate driving

voltage during a remaining of the frame period.
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- BH S KBTI - Bk (electrophoretic) BT E i - B
% 8 (electrowetting) B 7% A #R 2% £ A8 {8 = 88 1 W #% & A DUFE &
R E B LDP - 55 18 48 7% & 5w B AR 1E 2 R 1 BB R AR
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51 3 22 9 B 1 B AB 4R G ~GL PR B 2 B B & K 8D ~D - BB R I
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R - BHMS > THIEAR B S EE R WP H I (vertical
synchronization signal) Ve » 7K S F % 3R % (horizontal
synchronization signal) Heyne « ¥ 5 3R 558 CLK ~ DL B % B8 2R
5% (data enable signal)DE ~ = H A5 CLER 5% - &R 5% 2 &1 B JT = &5 &

FBRERR - G~ KB~ F—I1ZEHI AT CONTI ~ 55 = 2 &l 3 57
CONT2 » DA K5 =&z 52 CONT3 -
[00531 EHEERR -G EBA A#EHEEEGHRKER -

G- RBFi 5 A EARERAKNLDPAIRIEGHE - (@
— P2 4I5H5F CONT ~ 85 — # %I 3R 95 CONT2 ~ DL R 55 = % &1 3R
PCONDT R EEL MBS ETIER : EEF S R
Ve * K E 5 55 Hopno ~ B F R GECLK ~ LR T BB 3R 5%
DE - #% {85 — %= %I A 9% CONTI » 55 — # &3 5% CONT2 » DL K 5
= 441358 CONTIH & & 86 3R 9% > SM ey s 5% -
[0054) 402520 Fi 7% - % H B 5 5 Viyno E 3 18 B (H 15 55
#f (frame region)FR(FRn-1 - FRn * FRn+1) o & H [F % A 5% Viyuc
75 45 {8 48 i (period) & & — /& M A (high period)£2 — (K 38 # (low
period) o T E [E] 5 SRSE V oy B9 I8 5 14 1 FE E 08 B B FRAY B HH -
[0055] &t Rt ) 3R 5% DEE 3% — 72 (9 ¥ i (blank period)d
— 7R F# (display period) DP » H 4 & 7 & @18 B FRF -

F 11 H - 225 B(EISRHESD)
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CEPIE c BN AR DEEE YR DPR EAEEN > B
EEEWMAE SRR - 20 8M a8 E — % 88 (porch
period)FPPEE %5 = 3¢ 18 1 BPP - % — ¥ 3% ¥ Hi FPP {4 FE 15 44
8 3071 PRI B 4% B 28 58 7 48 2 DP &Y 42 16 B 40 38 59 - 555 — 38834 3B )
BPP{% B (5 58 57 ¥ 0 £ 42 B 7 0 38 S PR 6 6 69 38 19 -

[0056] 2 B4 |E 28 » KFAS RGBS S
4 5B ) 55T 20057 8 #9259 ) 3R 9% Droo 2 3 B0 K T8 - K
SE 6 5 3 5% Hyoc 9 48 0 45 S0 T /K P 3B B 60 59 - /K 2080 25 SR 5%
Hoy oo 17 458 8 3 £ 2 — 75 388 9 B — {5 300 39 - |

[0057] % — #2 & 3R 9% CONTI {4 #2 ¢ % % F4 BE 8 & it
200 - B — R CONTITT A& AN MBI AHDE - Erli
LR -G BB KT E SRS Hyoe ~ 2 EEEE TR
4 D, ~D #2335 Dros 2 FE I 19 8 3R 5% (load signal) « 39
FIE BE b 2 9 B B R 3R 9% Deoo X 18 2 2 8 3R, 9% (inversion |
signal) « ZHBE B 3R 9% (data clock signal) & M LA %E - &0
3 Fr SR 5% BT S5 5] 7% 25 e B OR ¢ B0 B T 100 R B2 U 2 B R AR 9
CLK -

[0058] %5 — = &1 3R % CONT2 {4 1% £ % R 5 56 8 = 7t
300 - 5 " EHBECONT2 I @& £ R MBRE 8> B8
125 SRR Vayne 32 005 2, 5 0 1105 P21 0 PR A S U SRR~ R
R 15 3R 5% L RE (width) B9 8 1 Y 85 3R 5% (B 40 22 3% 3R 3% (gate on
signal) ) B ) R 508 0L 3R 5% - A5 % A5 57 9 7 2% 150 54 6 i 3R 5
P %1 B 72 10087 43 1 2 5% F% 3. CLK -

%12 7 - 325 H(HYEREE)
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[0059] %5 = #= & :R 5% CONT3 7] & & £ H & #l B & 3R 5%
DEFTE 4L WA - E=FFAFECONTIF B EE R EEHEF A
S8 Viyne > K & 25 5R 5% Hoyne ~ DA KBS R ER SR CLKFT EE E HYER SR -

[0060] MZE 1B AT/~ > BRIBESNBE L2000 HFEZ B K&
D~Dn- BRI SBENE 2000 s B HIN AL ERI M 2 B ERE
GVDDLL# N EREASER -~ G~ KB HaE A E R
ZE R R D ~DnfF B E KR 55 Dres(2 R 5 2[E) -

[0061) 35 ) 58 B B8 JT 2007 B 72 &t B 8 51 5% DEEE /K
[E] 25 3R 5% Hoyno 7S B8 o~ 28 B DPHA ] #4) ) & K} SR 5% Drop 2 & KL 43
D ~Dn- EERBEBMAFAEARENT » EHEEEE L2007 &
Hi B2 7K S [8] 25 3R 5% Hyyoc[8] 25 Z & 1 51 5% Dros ©

[0062) 40 %5 11 A7/~ » B A B8 Bh B2 T 300 0] 3 3% & ) 1B 4%

~G,, - [ 48 B8 B B 7T 300 57 3% Uy o £ BE B 3R 9% - L HT A i 3 B
FR#r b 6 M GH 5% 2 B B4R G ~Go - R B BT 3008 B & H K
{& 7> 4k & & (stage circuit) - W BB EBER T HE & KMEERE
(gate-on voltages) VGHI1 81 VGH2 - DL K [ B & FE (gate-off
voltages) VGLI1EZVGL2 - B BB (VGH)I & 4% 7] B IE - 171 B
HERB(VGL)R MR K& -
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G ~G, e W 2@ A= B R 5E &) B T 3007 1 2 H [F 25 5 5% Ve
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Lt B B % % (analog driving voltage) AVDD AR — & {23 #2 #i iR
%% o % BB B I R A 4 BE 5T 4009 ¥ 4 tG BB §) & BE AVDDE R 1
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300 - R #5 58 3/ B B 7 4 BE T 400E RIEERI > — B (B X
T8 B 7+ BE B 8) 48 1 (boosting-on period)) & 4t 7 BE ¥ 4% 58 81 5
(boosted gate driving voltage) (#£ 32 & » 7% 5 FF [ [ i 56 ) B 2
(boosting-on gate driving voltage) VGHI1EL1VGL1) » H 7] A g A
#1 2 F 8 ¥ 4 (remainder) (% X B+ 16 & 7+ B B 1 8 5
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e 4 BB B BE T 300 « L% - [ 5B B B B 7 4k B2 ST 4007 ) o
EERIFISEEHEEE VGH2 - VGL2 - Bt - B 80 A Z 15 BE 8) B8
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It 17 4 £ 56 B B 7T 30057 B I 2 38 6 B O % 1 — (B /N O B2 6
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B o WEIEFIT ABEHETIOTAIBERRESET
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0 B 4 B 5T 41207 44 55 B B 3 5% DEAY AR ir K7 A8 1T 7 4 7 B
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ﬁﬂ °

[0068) E—HKHEEMEHI T - F—HEBP_ 15 HEEHE
TEHIDP - H % — B EIBP_251 BP_37T] ¥ i % 2% (5 8 # FPP R

%15 H » $#£25 HEGTRAD) |

101123107 o EEEE A0202 : 1053336527-0



1579816

105%F 108 068 {EFEBH

BPP - It - 55 “EHIBP 28BP 30 EH G0 HEEF
2 B HIFPPEASE — )2 HIIBPPZ HHA -

(00691 [5]BF - ¥ &I :R 5% CONT3I H ¥ fE = = H [ & 5%
Vanc A K EFF PR SECLK - £ —REZEEHOI S - BIERFELE
BT 4120 £ 7 B H B 5 9% Veyne L K BF 7 3 5% CLK T 2 4 7t
BETHREMRZB.D ERARH  EF2BZH"ETBRA S

S _HEHBP 2HBP 3B EHEESE Q¥ B FPPEL 55
“EIRBHIBPPZ BH] 0 EEHRE DA Vi Z TRE & NE
B rihas ENHEESE BIAFPPHYSE —HHBP 2 -

A 1% 0 BUE S T R E NS — BIEBP_1 > T — A
HIBP_ 1 1 B9 75 8 05 F7 4 9 (4 33 58 1A B JE % 55 — ¥ 3% ¥ H9 BPP
> %~ HIBP_3 - |

[0070] £ BASE3ME - b7 BT 4147 5 g I BE B8 57 42 1 30
% B_D#IF B BT B B SB_EN - R E T B8 A B_ENS
1 6 FH R B L4202 SR MF SRS - FF BT BUBY A SR B_ENT
= it £ SR 95 (binary signal) - BT S - & 7 EE B 5T BB A 5%
B EN M 48 491765 - LR B 57 414 8t 7 B &2 5% 42 1R SR 9%
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BE 8/ & BEVGH2 - VGL2Z ¥ 1 58 B 2 7t 300 -

[0073) 45 4AE f5 5 (5 1 45 56 o 45 B 7 2 00 2 38 °8 B
BE - FBEGAEEGAESEENEN EFEETER -
EAEGAEEBRBEO R EE R BT EEREN M E
IS 7B - % SBIE {5 2o 58 I 14 B 0 0 2 BB S AT O
CHMEEERER -

(0074] EH4IABEESBE T » £ —HHEG I XFREER
5 RYE Voyne © BAAB P 2 S HBHG 2L R EIBE P X B =
BC3ETRNEAEGERLEE MGENEE - AT
FEIUH KRG AU EESBE T ZHEAMBG SEREREBEF NG
B 6 1 > B S5 T 0 B R

[0075] 4 — @i % G_281 5 I i 42 G_43% 1 & 0 & 1 4
BE (P ENEHSEG AR ENEGEEETI00) > HES
BE o % =4 G_38EE T 8 4R G_SH R B I £ 5 B ) 81 T (41
40 % T Hi 4% G_5 % 5 I ) 45 B 89 B8 7. 300) 2 R BA B B -

17 H 0 325 HERUIERAS)

101123107 F 8 A0202 ' 11053336527-0



1579816

1054 108 068 EIEEBE
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T - b7 R A 56 B B 5T 5 UK A BE O AR - % 45 BE 81 5 0T
5 S0 €9 38 I % % 0 4 3 B R A 5 54 B < 2 9 DP {5 18 1149
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[0077] & B S5 4ATE 55 SAE - 188 % 5 5 B (5 4A
) RIESHME Y E A EREE (ESAR) T - 2% 5 E
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TG G ERAEE - Wl NS EEEHT > 5=
J8 8] (BPP+FPP) ] it % i 5w 38 ¥ DP%% - [ 38 25 B (VGH) A & o
BENEREBRTEABEEN SR ENCE  GE As—
REER IR SR R — XS EERA > ErEE
B4 {65 5 5 5 149 25 99 085 @ (cipplle) -
[0078] 1% 4BE D X E=H@EGIFAEBROE M5
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BRI E B - D9t R SR W B T 300K BN P
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MR EGBE K EG4BE) T EAHHEANET R EV L £ -
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B DI DR R FEE S 43 25 3 B FPPEIBPP Y 4 — BB B 1A 1Y
B D2HiMIEASEN - S—JE ABETRERFEB_DRY
FE 2 F &8 9 2= & #8 Hf FPP % BPP Z JF B8 8 & Hf (non-driving
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B EMB_DILISNY B HE v B FE £ 22 5 B i FPPEABPP - |

[0088) #2 1F &f 5% 7 4 B 7T 4125 12 /K F [ & 3 9% Hoync
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