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New Current-Programmed Active-Matrix Organic Light-Emitting Diode Pixel Circuit

ZHOU Leil, ZHANG Li-rongt, SONG Xiao-feng2, WU Wei-jingZ, YAO Ruo-hel

1. School of Electronic and Information Engineering, South China University of Technology, Guangzhou 510640, China;
2. State Key Laboratory of Luminescent Materials and Devices, South China University of Technology, Guangzhou
510640, China

Abstract: A new current-programmed pixel circuit for active-matrix organic light-emitting diode (AMOLED) displays is
presented. The pixel circuit consists of three switching thin-film transistors (TFTs), one driving TFT, one capacitor and
two control lines . Simulation results show that the pixel circuit can effectively compensate for the nonuniformity of the
TFT threshold voltage and the shift of OLED threshold voltage. And the average nonuniformity of the emitting current is
4.63%. Compared with the traditional current-programmed pixel circuits, the connection mode of the capacitor in the
pixel circuit makes the circuit works faster.Furthermore, the influence caused by the parasitic capacitor in the pixel
circuit is analysed.

Keywords: active-matrix organic light-emitting diode thin-film transistor pixel circuit current-programmed
ks H i 2013-01-19 &[5 H ] 2013-02-28 W 4% i & i H ] 2013-03-22
FETUH

[H 5 R FF2 342 (N0.61204089) ;) 44 M AR FIE 442 (N0.S2012010008648) ;) 4 A0 F5 8 -1 2441 18 SC/EH % B35 H (No.
sybzzxm201026)

TARAE % 2 oA E-mail:wuwj@scut.edu.cn

fE# A A 1987-), B, WAL Wit A4E, 3 TN F 4 R F ALY AMOLEDITH AR ¥ i1 (19T 5T, E-mail:zhoulei007 @yahoo.com.cn
{E# Email: wuwj@scut.edu.cn

EEBEIE

[1] Dawson R, Shen Z, Furst D A, et al. The impact of the transient response of organic light emitting diodes on the
design of active matrix OLED displays[C]//IEDM Tech. Dig., San Francisco, CA: IEEE, 1998: 875-878. [2] Lee J H, Nam W
J, Jung S H, et al. A new current scaling pixel circuit for AMOLED [J]. IEEE Electron Device Lett.,2004,25(5):280-282. [3]
Lin Y C, Shieh H P, Kanicki J. A novel current-scaling a-Si H TFTs pixel electrode circuit for AM-OLEDs [J]. IEEE
Transactions on Electron Devices, 2005, 52(6):1123-1131. [4] Servati P, Nathan A. Functional pixel circuits for elastic
AMOLED displays [J]. Proceedings of IEEE, 2005,93(7):1257-1264. [5] 3k, 35/N4 435,25, a-Si TFT OLED 15 J55R 5041 2501
M SR [0]. 85878, 2003, 18(5):332-337. [6] #hoes, FoH K, RE M, 55, AM-OLED PUER M LIRERIERTST [I]. Wi
LR, 2008,23(6):667-670. [7] JH Ak, VLI, FE k. 17.8 cmE (GAMOLEDIK A ikl [J]. i 5 o, 2012,27(3):347-
351. [8] =[5k, R, k. AMOLEDIRZ) HLEE RILINUX FIRHhAE 3 [3]. iin 5 BoR, 2011,26(4):527-531. [9] AP, WG,
HE AR SR FH AN [F) 3% I WA () I B R R D R T A []. 5 R, 2013,28(1):55-58. [10] Lee J H, Kim J H,Han M K. A new
a-Si:H TFT pixel circuit compensating the threshold voltage shift of a-Si:H TFT and OLED for active matrix OLED [J]. IEEE
Electron Device Lett., 2005, 26(12):897-899. [11] Wu W J, Zhou L, Yao R H, et al.A New Voltage-Programmed Pixel
Circuit for Enhancing the Uniformity of AMOLED Displays [J]. IEEE Electron Device Lett.,2011, 32(7):931-933. [12]
Nathan A, Kumar A, Sakariya K,et al. Amorphous silicon thin film transistor circuit integration for organic LED displays on
glass and plastic [J]. IEEE J. Solid-State Circuits, 2004, 39(9):1477-1486. [13] He Y, Hattori R, Kanicki J. Improved a-Si H
TFT pixel electrode circuits for active matrix organic light emitting displays [J]. IEEE Tran actions on Electron Devices,
2001, 48(7): 1322-1325.

ES IR ES P

1. R, XIS, BESC, 1, 45Wel]. ZnOREHN G S A7 U5 2 B4 BOR IR ST RE R [9]. 06 5 B, 2013,28(3): 315-322
20 W, BRTRK, BRk1R, 222 3E, BORER. ZHER R AT TIPS- I TR A HLE A A [J]. A 5 2R, 2013,28(3): 338-343
3. XK, 4, BE, LA Tips-Pentacene OTFT HUMEEfl HL B A 7T[I]. ¥ 5 BoR, 2013,28(2): 210-214



N o g A

L ESIERE, UGN, HE RS SR A )3 I R P R A A R B A I A A D] S S R, 2013,(1): 55-58

- BRIEEE, BRARGE, EORER AR A UM E R[] W R, 2012,(5): 595-598

CATE, EN, RS, ), GESCAE, AT, RIE A WIS R R (4- 2R EEZRE) WEERAT BN T 2T [I]. WA S 2R, 2012,(5): 590-594
. WM, W2 YL, BUEAT ARRE Y T TR R S A m vk B 2 R A 0], WS R, 2012,(3): 303-307



