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Abstract

In recent years, OLED technology has been a new favor of display panel
manufacturers. The devices using this kind of technology have been popular all over
the world with the advantages of lighter weight, thinner thickness, low power
consumption and higher texture quality. GAMMA correction technology has decisive
significance to the display effect of panel with adjustment of display curve and
improvement of gray-scale voltage accuracy.

In this thesis, a Gamma correction circuit suitable for driving AMOLED display
panel with 1080*2220 resolution and 16.7 million colors is studied and designed. This
thesis researched the structure and got the parameters of the VGMP/VGSP voltage
generation circuit, VGMP/VVGSP buffer circuit and breaking point output buffer circuit
according to the fundamental principles of AMOLED driving theory. In order to keep
the range of common mode input voltage from 0 to power supply voltage,
VGMP/VGSP voltage generation circuit used the rail-to-rail input structure. The
VGMP/VGSP buffer circuit used transconductance constant methodology to stabilize
the output voltage for the high input swing. The breaking point buffer used class AB
output stage to improve the load driving ability and cascode Miller compensation
methodology to reduce the space occupation of the chip. Finally the layout design of
GAMMA correction circuit is also accomplished.

This thesis did the simulation verification of the whole module based on the
technology of UMC 80nm and got good performance with output voltage accuracy of
3mV and the total response time of 20us. The VGMP/VGSP voltage generation circuit
got the phase margin of 90 degree, 55dB loop gain and 13us response time.
VGMP/VGSP buffer circuit got the phase margin of 80 degree, 60dB loop gain and
1.446us/1.235us response time. The breaking point buffer got the phase margin of 75
degree, 129dB loop gain and 1.49us response time at 90% accuracy and 3.5us response
time at 99% accuracy. The circuit can get expected performance according to the
simulation result. The Post-simulation result of VGMP/VGSP output buffer agrees with

the Pre-simulation result according to the simulation result.

KEYWORDS: AMOLED; Gamma correction; LDO; Output buffer
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Fig 3.1 The architecture of AMOLED driving circuit
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Fig 3.2 Output characteristics of display device
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Fig 3.7 Gamma correction scheme proposed in this paper
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Fig 3.9 the piecewise linearization of Grayscale-voltage curves
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3.4 NSFIE BRI ITER
3.4.1 RGlRHRR

AR ST I A% 1 LB E F TR K e EER O 10802220, fieisr 1670 5
i) AMOLED S RAR, [FIIS2HF 262K LA K 65K (it Rl 8 o ks pL A
o K 3.2 ARSI IRSNE NS4 IE FLE S FH 1 S8R .

* 3.2 NSRS IE AR TR bR

Tab 3.2 Global index of Gamma correction circuit

24 /ME ST E R RAH HLA
H, Y5 L 4.5 5.5 6.5 \
KB H [l SCRF 3 £ RGB 153 256 KM 25 th 28

BN/ 0/0.2 6.3 v
HL RS 3.5 mV
T LM R H 11 mV/C
M 7 i) 50 us
S B 1.6 mA
KW LA 0.04 uA
e 8.8 mW
TR 0.4 mm?

3.4.2 fNIEHAREIE B SRR B B TR AR

1. VGMP/VGSP =4 HLIE ) ¥ i b
VGMP/VGSP 7= A= Ha i 3= Bt = A i il 26 B 75 EE MR B fi e, HOM S 40 L it
VGMP. VGSP fith 2z rhas kS S fi ik o U SR M A\ o A 2 % 1) L5 4 A\ 0
B, /ISR AS FRUAL, (RIS O 5 % 18 F R K B DA S S ST (A S 48 A o 45 |, VREF
P LB TR AR AR 3. 3 TR
% 3.3 VGMP/VGSP 7= E B BK st iH 4845
Tab 3.3 Design index of VGMP/VGSP offering circuit

fabr SR LX)
figy O\ HL 3 1.4 y
it F S 0.276.3 v
ST ] 20 us
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PSRR 30/25 dB/KHz
28/100 dB/KHz
I 25 /AR AG 60/60 dB/°

2. VGMP/VGSP % H 2% b 2% HL % O BE v PR A

VGMP F11 VGSP % H 2% rh 2 32 B2 32 /= M B =0 L . VGMP A FE ARG FE s VGSP 11
IXENHE ST, 1ZER4) H B 7 A RO B N TR AR T G et Y R R se ik, AR A
PR SN, R P T T B R 7R BAS RIH fE . 3K 3. 4 % o R it 8

o
3.4 VGMP/VGSP ZZ s B & THFE AR
Tab 3.4 Design index of VGMP/VGSP buffer circuit

fEbR S LA
i\ L Y 0.276.3 v
fa HH PR 0.276.3 y
jemvaing |l 3 us
PSRR 40/25 dB/KHz

30/100 dB/KHz
PRSI 5/ FHALAR BE 60/60 dB/°
TR 800 uA

3. WA R B A
AN B T RN 15 SRR SR R, BRI A A
P A0/, 11 ol R B R R, (RN 65 T 0 1)t 7 32465

BT 2% 3.5 Mty 5 S i s 1 T H R B

3.5 NP sl M H b A B BT AR BR
Tab 3.5 Design index of GAMMA breaking point output buffer

fabr SR LX)
fiiy N HL R 3 0.276.3 vV
it FL S S 0.276.3 v
ST ] 5 us
PSRR 60/0 dB/KHz
40/1. 6 dB/KHz
AR a5/ AR AL FE 65/60 dB/°

24



=7 AMOLED N5z 1E H % R Se ik 1t

35 KRB

AR F X AMOLED R R IR AR R T R4, FEvEai o A il S
TER R BRI IR 7 28, WAL S A IR 7 6 o fELIEAS B, e TSR IE
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Fig 4.1 VGMP/VGSP generating circuit
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VGMP _ M ypEF n =123 ..511 (4. 1)
VGSP 112

4.1.2 VGMP/VGSP H =4 HL B B Fadm 2 A

LDO HLERAE AN S IE B B Wl N2, VR RE I Ir IR W T Ja AN
FEARE o FEXTA S THFEAR, LDO HLEE N 13 /2 AT 75 3K
1. PSRR

PSRR &5 LDO FEEXVEREAH S EE & M abr, BRI T RAXNKAESH
B 0 75 A e 7, IX 2 F I P R R RS ) Rk, AR L R AR A T R EAL
e, FELRE LDO HLER IS AT LAAS IR 2 (0], IX A 50 nT LAAS 21 i 75 BB Al
KBRS 5. PSRR AR A LRI N:

PSRR(dB) = ZOIOgWM (4.2)

ripple(out)
A ULE] T R GO0 RS 0 B 7GR PSRR Bibkim . Bt T
() PSRR 223K KT~ 60dB.
2. BRI

TEHR R G H, BRI e — X PERE S M AR KR 22 IR BRI 25 5 5 1
T I RS S o FRL S S R A S AN TN S B A e — AR B R &
G UL, S AR, K BEBR R o AR VLU SR, AR FRLER ) B P R 1Y 7 75 2L AE 60dB
AL

FEA AR FE A2 1 B 61U It RS AR AS I B B R AR « IR bR B AE RGN 3 3 B i
ZORNARA 0], PR A& 2 WA AL I AR B . AHOI AR FE S RS IR € 1 8 AR
o {ELR AR A LA I v PR B 2R e T e 2 B [T K, AN R G 1) R B AR
FRIRZE . FTLABE T LDO Ha %06 07 S B AN J TS 4, 75 B4t e B 1) LA
T SRR B — AT DA SZ AR AR FEE
3. LDO FL I Al A5 e 1

LDO HLBSAE TAEE AR, 2@ 3 N\ H A0 A7 48 R A8 ORI AR AL I AR o
ity R A4 T B SRUE T FEASE R N o e B0, A i b o bt 5 i PR o 6 47
BN 23 R OB 7 rU s s ], SO FEAR, S7k FRi = AR R B R 3« 1X 2238 i LDO
iy i R U RAS, 2 A R R e It A R BRASRRER LDO HLE m L
PN B AR 8 R A TR [ IS5 A 2 AR B (R R, AT 4540 Hh U SRR (BT 3135 1
HI%.
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4.1.3 FBEMAL BT

T VGMP/VGSP H [ 7= A HL 6 ) i N\ 2 33 R i) i N e el . A 1 PRIE R 4
FE P L TEARAY N AR B8 R s 14 45 51, AN SR R BR300 A N 465 K R it ok
IX—a) ., RI{ER] PMOS 5 NMOS 240 W& e 45 R s B, ik 4. 2 FoRir

38]

AVDD

Vdsat
1 P - -
/ CIIN CHn
Vesn Vem
Vdsat
AVSS
Kl 4.2 BN G SR
Fig 4.2 rail-to-rail input stage
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VSS + I(gsn + Vdsat < ch < VDD (4- 3)
A2, PMOS 2243 X I SLASH A VG LA -
VSS < Vcnp < VDD - (lVdsatl + |Vgsp|) (4.4)
FH 1K 7 NMOS 11 PMOS 22 7356 8 R BRI e, it DAE B A Bl oy — & & -
Vss < Vo < Vpp (4.5)

WK 2R G0 TR AR I e Y0 el e 1) A P 14

[FIRER, NGRS F A SS R [ AR $e v 1 VG, R 7RG 1
BN EMANEEANFEPES, B0 20 CUR LS.

TN B R S AREU)N, B RV TS O, FER R R PMOS XHE A
1M NMOS S 4b TR ES o MU 1 R G ES T g SEFR L AR 2T PMOS 11
BT Gmp o AHN HLR BRI R RV p BB, A NMOS 22 43 % 4 A
PMOS ZE 75 ALE . X i RGN 85 T 5 NMOS B IEE T gma i 24 WA
LR R /N T 35 2 [R5, NMOS 35 POMS 340 T TARIRES . i REGH
S T g 9 PMOS BRI NMOS & 35 85 T 1B g + Gmp -

12 BN A B I BRI 55 5 R A MRS S 0, T MOS s T X EE
HL S AR AR AR T AR A, o it DA N\ S S5 2005 3 (AU B 35 2 5| JES T TRCEA AT 8 2 i B 1Y)
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Fig 4.5 STB analysis of VGMP/VGSP Generating circuit
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Fig 4.9 operational amplifier circuit of VGMP buffer
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Fig 4.34 Small-signal equivalent model of buffer

Kl 4. 34 W1 g NEE—RISTUHI S5 T, RyAICy g T8 ) 42k i B
Ko B GURK RIS S T NGmes Ros Ry~ CONRGIHH ik, #Mz
[F1 8% B S N gms» TUENRs Ry~ Cpo TEZZERCRFAR, TR A H BH R A
RIS, 0 SNSRI . 2R6 DA 23, TT DAAS 31 FL B (1) AL S iR
.

Vo _ 9mi(gmegm3—S?CcCs3)(1+5RLCL) (4.6)
Vin aS3+bS%+cS+d
Hr a = C3C2 + gmsC.CLCsR, (4.7)
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Fig 4.36 stability simulation of different input voltage

(3)  FEILE[A]

XA H SR AR L (AT T B, IABIREEE 90%HT, A 0.2V 3] 6. 2V 11
SRS 1. 49us. IAEIKERE 9%, FESIEFAIY 2. 49us. L EFEE 99. 9%HT,
EELHFA]A 3. Bus.

[ £ [

|

-

(a) 1V HJE

. gD
- gatDa e

'
. gD

guiDaa e
D
= getDan e
W getDaa e
-

» w a 0
T G

(b) 3.5V H &

54



SEPUE AMOLED PR =5 A IE B BRI sE i 5 0 5
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Fig 4.37 set up time simulation at different input voltage
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Fig 4.42 error comparison of GAMMA curve
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Fig 4.43 Lay out of gamma correction circuit

Kl 4.43 M ERIEREIRE, T2 UMC 80nm, H—ZZ &k, U2
&g K, P58 1 KRERE 5 = R Sy il g b B, &= AR A R g il
55. JF5N 2 & VGMP/VGSP HILH = A4= FLEg IR i B, Jdad v e (g A BHL AR 4
HKe 7= £/ VGMP A1 VGSP F s, it 45 i B o S () VGMP/VGSP it 22 v 4%
g (55 3), B R ARlAr T I F 7 2tk DAC MHIER 92w g (F
5 5) P FL R AR RN, DU AN R R KB L e o 490 5 i e 2 e s LR R iR
KSR 4 B3 . A Dhaeiusid fedmek, (554, ek miRd R
00 By 1E HL R R A AR A R R R

ASCB I LDO LI R L (U U NG SR T T2 40 0 5
H, BRANETAE, HEREIRI iR, Ml en e %E, [EEKER A TR
o, B RSN TR AR T S A RIREE R R ARz, AL A . X
LA R T 2 LA SR PRI AT S8 A it I L, UGS ORI IS I R I B
JIH R ZEIE B, 20 RE A — 5 RS, PRI R AR B BT ) A v 75 2 7 00
FH A L Z 5 ST R A rEE BRI . XSG, ZEXE R T s T K E )
it BRAS VIVRIEF A S AL ) AR A, e T VLR

X TBOK s 0 P 6 2 3 A D Y 0 W 5 g LA B s L 0 2 A P 1 PRV B 485
1, BT AR RE RS YE) MOS & IR, N T IREFhR B 1) SRR R AL £
X MOS EAEPTHCE . HAST7 X — e S0k, RIS A 75 ZEULACH s 1F
BB S8 — >l U2 o W2 VRAE R P v ] DL AR R F) A sh 8 B T 2 ) e P

59



SEPUE AMOLED PR =5 A IE B BRI sE i 5 0 5

o O biiad ORI 2 AR R I, RIS P IRE RS R TR
AR BE o AN [F A7 B 28R B R B R BE B AN R, 2 845 2 R D B Ak D R
IREEAN R 38 S R R 22 o L OV S A5 2841 52 A3 ST 538 7 I P e B8 2516

Xof V) 3 R R ) A AR N TR ) A MRS FE AR FH B AR AR D T RS
A EEL ISR 9058 it TE R, A A A8 SR M o X b 5 0 R Bk () 9 AL A o R B
(W&o 28 M XATE, ERITE SR8, T7 A RdE— 8, A4
RN ik 2 388 3] T B AH A8 SCIRY I i@t o SX s 0 T ARSI A FH AN (7] 1) <2 J J2 SR A
o B RBRNR BRI IR, X5 S iR AT B IR 2 R BB 2
I UTEC T MOS B & FARIE, 7T DARRR RS I N AR/ RN IE
Ti TR AR B L K, AR SO R IR 7 TR T () F A 2 i DL RS A e

T VGMP/VGSP Hi H ™ A FL S s FE 17 DR 1 fLRHL A3 254 FH T iz 4
i 2 1) e e A B AR HL e, T A A (R FRLBELR /N8 B ANAR R, ARSI 1 AR B A 2%)
HLRHBEAT 7 VLD RN & Wit/ SR IIEOL T, W & A PR A kAT 488, 145
BT AR )7 TR DR E— B X AR T LAVH BR AL BH 2 [A] ()58 B FRL S o AE FLBH i B —
ASrhEMEAE o A B BE R ORI IR IG, TR AR T DA AR A e REL P 2 2, A
PTHAR T #E . RIS R, A BERSTR— 85 B BRI VRSP
A DUA B o I8 AR R RS, DCRCHRES 5, (EAH . 1) 2 42 i 12 fis i BEL
(A% R B, F M AR 52 21 25 A HBEL RS2 e, AT T A SC3de 438 H ) 177 PR BEL A AR B

XS T2k 14 DAC #461 F FH T4 2K F 5 K (1 L BH & Rstringl Al Rstring2
K P R R /N 224 1 F BE 2B RSP R BEL R, AR SCAE R T R v 2 FR VT IE R 3R &
1 % B ORFRAH [F] 9 TUART T AR IR rhd) e K () FRLRELREE 2] o DRI A 2350 43 R A i
SRSy, A SCAE HL BEL R 270 794 i 10 N R 0L P, L 537 155 D) 284 DA s e [ B ST 3R S
PR .

P RS H g a i A R EE R 14501 MOS 5 DAC HHiE, 1xit
MOS & 4 T3 f Y AKB F R DAR A By fT 2 . Ol 1 R v e S P AT AT AR,
RGBSR Ry, KX PO R A LIS G 7 i o AT T2 M5 e ff
FH R AOL R A R R 0 PR R (M U L B2 o FESSARI A =i T A2, iR, &
TN, SPRORIREERAE, ¥ B0 B 8 RO R T = A & FliR 22, X &
AN T2 R R R = A Rl . A TN PR 2, 5 BEAE e A I —
Pl K ADLHLRE , X Se B BH ) RS — 5 BAR s AR R, BAZSSER:, R NER
AP B BB A A, DLS S B BT B AR SR ) T 2R 22

1B 58 BIHEE RN DA LA R (B A& & Rt i PERE R B R 3R A
SCAERR BT O T G S AR ) FLS DL RS M S IR, SR T R IME S 4R
LB, RIFL G, BN FATELSE — RO TBREEIK TS5 Rt

60



SEPUE AMOLED PR =5 A IE B BRI sE i 5 0 5

FHL I PRI 52

H -+ NMOS &5 PMOS &1l % i AN, B PMOS & H X, NMOS EH
JEIXAT N BiE, P AR AT RE = AR BN . 24 PMOS & 1R 4 HUE R AR K%
21, N BRI P Ao JROKE PR A IE S 65t BRI A N K L I I e A A PR 2 e %
R ASCEEAE MOS B INAIRIX SN KRB L, FFI%EAE B 2 KN,
v MR 114 30 R P DA B [ B 8

Zra UL BB RS, AR g AT IR B T, R AR TP TR S
SRR TE R o TR K H IR (I8 B R AR S R R kL, R id i K AR i 4
RS RAEBIEBUER, BEAREDFUEREWR . A3+ LDO M
AN SRR AOE R, Btk e 22 3] ESD Mg, Kithdkit<
ZIEX MGG, LTSI ESD Uik

MR E T SERUG, T ARIERR B TSRV R E A M, 7@ R T A
Xof iR AT SR F , P& A A e R, i 1 5 r B 15— 2, S T A7/ R
Wi, RS o Ko P R AT A THT I A RE AR A5 AR S R $E . b DRC
FLVS B2 f B IR UF AT o AR R K (R T SR 52 B T 2K P 1 PR
H, ZEWFLBAERSFIHIZ . N T RIERA R S TR, TR AR TR
B BB RN, X e R GE B A 1) R AR B R E AR S R
() (1) foe /N B 2, e /NI FE R 23 45 3 22 ) B e /N AT BE RN 78 5 o LVS Ao 285 J0) 2 2 ARAIE
RS L ) — B, LRngs PR, B IRSE, 2R Al B R R A
1EH

452 BHE
AKX VGMPIVGSP i Gz i as 34T T R B, TEF BSR4

&N 55V, HJEHEAN DC6V, ACLV. A T2, MEHEMN SuA, 71
RL=32k Q i}, HL PSRR W1 4.44 Frow.

61



SEPUE AMOLED PR =5 A IE B BRI sE i 5 0 5

K] 4. 44 VGMP iyt 22 45 11 PSRR
Fig 4.44 PSRR of VGMP output buffer
R B 45 e 45, [N PSRR S 59. 15dB, f4-& ¥ itTE4H5.
TERRERIE B2, AR AR AT F 4, Wil 4. 45 Fios.

&l 4. 45 VGMP/VGSP i th 7 & HU AR AL AR B2
Fig 4.45 phase margin of VGMP/VVGSP output buffer
PG LS AT A A AR B 347 90 FE LA b, Saifhiss R4 .
HHI RN OV 2 6V IZET AL, L2 s iy as BIR W&l 4.46 s .

F—— ——————0

4. 46 VGMP % th 2% i 85 (1) 38 7
Fig 4.46 loop gain of VGMP output buffer
T AR A, a8 m T 60dB, A& 1107 3T 485
FE[RIREZEAE T X VGSP By st BEATH 48,  Frfs4s Rl 4.47 s

62



SEPUE AMOLED PR =5 A IE B BRI sE i 5 0 5

&l 4.47 VGSP i th 2 o 11 2
Fig 4.47 loop gain of VGSP output buffer
H {5 45 AT 4, dE a5 FEARHAE 60dB UL L, FFA R RIS

46 KREN

ARFEAENT & D RE L ER FEAT 07 B 5 AT LUK I, VGMP/VGSP HiL s 7™ A= HiL % RE 0% 55
I HL S RS E Far i, VGMP/VGSP % H 22 rh 28 AE A O e HE 1 F B B 3820 P 75 B IR
HSF, 5 S 2 it 3R 2 T 7 K U IR O Bl 6 ) DA Bl AR 1) 5 2 £ 4K
B3 S A B A2 I R AR EAT T I AR UE, 7 B4 SRUF R T B I T e A

&R

63



FhE ng5RE

51 =4k

AMOLED DAL AR bb 1% Gt e 5 5 2 AU 34 AE 40 5 R 2l ik o6 s AUk A 21 1

BRI IE o BEE BRI IR & DA ST B 2 e, 38 K1) B 5 Al
B HE RN AT RE, X6 AMOLED BRBhHLERHE i 7 B m R . ISR E
F& AMOLED IR #f HiL % 1) B B2 4H i ili 7, 6k AMOLED F) S 7R U 35 B B 50,

ASCEF A FEZ N 1080 X 2220 (1 AMOLED 27w BRORZN L ES , it T i R fim

RIEHH, EET/ENER:

(D

(2)

X AMOLED BB 1y (R S R 25 e il 7 AN AT LM . T RS-0 20 I e DA &
X RGN, 43T RGN R E B SR, X R AN [A] R S A IE
T, B8 B I G A SC M SRR 7 A A A&t Hah 6 %30 BIAS EE
SR FEER, BB B O R I S HN R T 4R AR

VRGNS AT T 0S5 5 1 35070 LB R Dh e RN AE VT4 A5, 36 VGMP/VGSP HLJE
7R A FL G, X L IR IR B U N S5 R B TR SRR T
VGMP/VGSP  HE, [ i HY 2z v 4% HEL it A0 ) 5 1B E 0T 3RAS 1 72 mr i A\ He L
FRIE T K AR AR WK B B 77 o 05y 47 255 s F i D i {6
class AB fiitH g 3R1F 1 KW Ao PRI [M BE /T, 1 cascode Miller b
%77 A OROR FEAR T L 7 B AR 5 25T UMC 80nm T
U0 HLERIFEAT T 0T EAIE, I 07 FAF B & TR bR Uk ] LR 1 RE O
LB T FETH

52 RE

A AMOLED BXZE Fr of (4 S5 A2 1E B Bg HEAT 1 Wit SO . Wt F g

A DU YR X 0 P i v R, R i AR P B Y R ST R KB R, B R
Al LERHE e 35 Z Ak

(D

(2)

SEPRF IR BESE, ASOIFR SERIA 5 IR R 2, 38T SR A AR HS 2 LA
IEEEE

b & R BOREAEE A, ok LR RO A, g A2
(R B e o TH B B B ORI 75 R 2 BBk A, X B 52 1 L i 1 78

64



FhE ng5RE

BEPE B R R oK, Aoy S B sy RS 5 DA S MR LT B8, 3D R
IS FORIRR R 38, G2ohas MACRREE A L KR T~ AR ok
FRZE , Al PR TS FROH P8t 75 A B G 9 T AN RT3 4 P 2 i R AR N 62
The ToAE. REEE. MBI bR R EAE S P ORI AR LA 2

65



S5 3K

[1] ##H. TFT-LCD MARMIEN S5t M]. 6. S il ks
"], 2006.

[2] SEEN. TFT-LCD JRPFEE G M]. dbit: 7Tkt kck:, 2011,

[3] Hiroshi Kanno, Yuji Hamada, Hisakazu Takahashi. Development of OLED With
HighStability and Luminance Efficiency by Co-Doping Methods for Full Color
Displays[J].IEEE Journal of Selected Topics in Qu Antum Electronics. 2004, 30-36.
[4] MR, AHLBRBCROGAE B M. b5t A2 Tk A, 2006.

[5] Mr<e3%, $=F3C. OLED AHLHBCOGHMEH S &E M. b5t IFH R i
#t, 2007.

[6] Y. Matsueda, Y. S. Park, and S. M Choi. 6-bit AMOLED with RGB Adjutable
Gammra Comnpensation LTPS TFT Circuit. SID'05 Digest, 2005, 1352-1356.

[7] BRICAS. QVGA AM-OLED 53R FRi% M2 B Rl — 1Ak J 1 B 5l LB OB 0 5 i
[D]. KF: #HMAKE, 2005.

[8] C.W. Tang, S. A. Van Slyke. Organic electroluminescent diodes[J]. Applied Physics
Letters, 1987, 51(12): 913-915.

[9] Kim, Eui Tae. Digital Gamma Correction System and Method. United States Patent
8542256,2013,24, G09G5/10.

[10] Haeng Won Park, Seung Woo Lee, Young Gi Kim, Jong Seon Kim, Byeungwoo
jeon, Jun Souk. A Novel Method for Image Contrast Enhancement in
TFT-LCDs: Dynamic Gamma Control (DGC) . SID, 2003.

[11] Kaida Xiao, Chenyang Fu, Dimosthenis Karatzas, Sophie M Wuerger. An
Improved Method of Visual Gamma Correction for LCD Displays[J]. Display,
2011,32,1:17-23.

[12] Seung Woo Lee, Junpyo Lee, Taesung Kim, Brian H.Berkeley, Sang Soo Kim.
RGB Gamma Curve Control for Improved LCD Color Performance. SID, 2006.

[13] T. Itakura et al. A 402-Output TFT-LCD Driver 1C With Power Control Based on
the Number of Colors Selected. IEEE Journal of Solid-State Circuits, 2003,38(3):503-
510

[14] Jang Woo Ryu, Ey Goo Kang, Hyung Seok Park. A Design of AM-OLED Source

Driver with reduced Programming Time for a Large Scale Displa Panel. IEEE
66



Conference on Electron Devices and Solid-State Circuits,2005,475-477

[15] Soo-yang Park, Sang Hee Son, Won Sup Chung. High Voltage High Speed Low
Power Rail-to-Rail Source Driver for 8-bit Large TFT LCD Applications. IEEE
Transaction on Consumer Electronic, 2007,53(4):1589-1594

[16] Po-Ming Lee, Hung-Yi Chen. Adjustable gamma correction circuit for TFT
LCD. IEEE International Symposium on Circuits and Systems, 2005,1:780-783

[17] Chuen-Chi Yeh, Jia-Hui Wang, Chien-Hung Tsai. A compact low-offset voltage
and low power rail-to-rail output buffer for TFT-LCD panel. Proceedings of the
International Symposium on Integrated Circuits, 2009, 372-375

[18] WhZENA, {2545, FIER, R, SOTIR, BACIK. Gamma {EX} LCD B/Ras iR
MR SRR FT (). PR BE T2z Be 2 di. CHARBEARRD |, 2008, 3:76-79.

[19] MASC. TFT JuHuhZk GAMMA #%1E [D]. M /RIE Tk A 2%, 2012.

[20] 2. TFT LCD {35 2kt 2 w5 [D]. IR K%, 1996.
[21] Martin Kykta, fUKF. @il Eon PRI SRR IE. SEEFBIALEHRR [T]. 3
RIEIR, 2009, 12:13-18.

[22] K.V.Sakariya.Current Programmed Backplanes for Amorphous Silicon AMOLED
Displays[D].Waterloo,Ontario,Canada,2006.

[23] C.W.Tang. An Overview of Organic Electroluminescent Materials and
Devices[J].SID International Symposium,1996,5: 11-14.

[24] B.Young. Will OLEDs Replace Small TFT-LCDs[J]. SID International
Symposium,2005:22

[25] J.N. Bardsley.4th Annual China International OLEDs Summit[R].Shanghai,2015.
[26] G.Gu. Design of Flat-panel Displays Based on Organic Light-emitting Devices|[J].
IEEE Journal of Selected Topics in Quantum Electronics,1998,4:83-99.

[27] Aerts, W. F. Verlaak, S. Heremans, P. Design of an organic pixel addressing circuit
for an active-matrix OLED display. IEEE Trans[J]. on Electron Devices, 2002, 2124-
2130.

[28] Chen Xin Fa, Si Yu Juan, Zhao Yi. A New AC Driving Method for Active-Matrix
OLED Displays. Materials Science Forum, 2005,475-479.

[29] Al E4F, SEl, BRI — MG IREHLAOG R 755 (AM-OLED) JX 3 HL# ) 1%
W lJ]. KIasR, 2005, 257-261.

[30] Sanja Juric, Vedran Klepac. Gamma and Gamma Correction in Television
Production. 51% International Symposium ELMAR-2009. 2009,83-86.

[31] F%:. FHT AM-OLED BX#E: v AR E e Wit 5040 [D]. B#l: 7 RH

67



K, 2010.

[32] £, T-#&. mi/r#E% AMOLED RoRBriatk ksl sk ih (D). fl: HF
BHEK:, 2015.

[33] #IRTE, EE. moHE AMOLED oK Bf 5 M 3R 50 i % i 70 5 e i
[D]. J&#B: HFRHEREE, 2014

[34] LEE P M, CHEN H Y. Adjustable Gamma Correction Circuit for TFT LCD [C].
IEEE International Symposium on Circuits and Systems. Kobe, Japan. 2005: 780-783.
[35] BAEJY, SEOLHC, KWONY C, et al. A Small Area 10-bit Linear Gamma DAC
with Voltage Adder for Large-Sized Active Matrix Flat Panel Displays [C]. IEEE ISIC.
London, Europe. 2014:496-499.

[36] HUANG T, LI H G. Based on Programmable Current Buffer 10-Bit DAC for
AMOLED Source Driver[C]. IEEE/IET Electronic Library(IEL). Hsinchu, Taiwan.
2017:1-2.

[37] Ron Hogervorst, John P. Tero, Rund G. H. Eschauzier, et al. A Compact Power-
Efficient 3 V COMS Rail-to-Rail Input/Output Operational Amplifier for VLSI Cell
Libraries[J]. IEEE Journal of Solid-State Circuits. 1994, 1505-1512.

[38] Johan H. Huijsing, Ron Hogervorst, Klaas-Jan de Langen. Low-Power Low-
\oltage VLSI Operational Amplifier Cells[J]. IEEE Trans. on Circuits and Systems.
1995, 841-852.

[39] Changku Hwang, Ali Motamed, Mohammed Ismail. Universal Constant-gm
Input-Stage Architectures for Low-Voltage Op Amps[J]. IEEE Trans. on Circuits and
Systems, 1995, 886-895.

[40] M. Wang, T. L. Mayhugh, S. H. K. Embabi et al. Constant-gm Rail-to-Rail CMOS
Op-Amp Input Stage with Overlapped Transition Regions[J]. IEEE Journal of Solid-
State 66 Circuits,1999, 148-156.

[41] J.M. Carrillo, R.G. Carvajal, A. Torralba. Rail-to-rail low-power high-slew-rate
CMOS analogue buffer. Electronics Letters, 2004, 40(14):843-844.

[42] Willy M.C.Sansen. Analog Design Essentials|[M]. New York:Springer-Verlag
New York Inc,2006.

[43] B.Razavi.Design of Analog CMOS Integrated Circuits[M]. New York:Mc Graw-
Hill New York,2001.

[44] P. R. Gray. Analysis and Design of Analog Integrated Circuits[M].USA:John Wiley
and Sons,Inc.20009.

68



[45] Changku Hwang, Ali Motamed, Mohammed Ismail. Universal Constant-gm
Input-Stage Architectures for Low-Voltage Op Amps. IEEE Transactions on Circuits
and Systems, 1995,42(11):886-895.

[46] BRZ, T5555. —MATHEBIE S RBORE B BBRAME S [T, fl
T2, 2011, 41(1): 15-18.

69



