W29 % 41 RS RTAZN Vol.29 No. 1
2014 4E 2 A Chinese Journal of Liquid Crystals and Displays Feb. 2014

XEHES:1007-2780(2014)01-0083-05

— FhErBIAER OLED B RGE =B K

AT IR
(BFA#AY LBEEER, B A& 610050

FEE fe kA OLED i W &8 8 7 AR /N IR 3R 3K 2l A Ik A ME L, 30 SCHR I T — AR R AL . IR R B il 2 4>
PMOS.2 4~ NMOS.1 ™% 1 A~ OLED #l 4 {55 &4 . I BAA HSPICE 3T TSMC 0. 35 um CMOS 5 V
TAWMSHEHAT T HERIE, EHEREEE T, 2 OLED &ZJtH il OLED E’JEE(ILETEEE’J It B i #5 i OLED 1y
R T >F S A (] 9 AR BE . AR 3R H 8 o 4l B A 5 15 11 18 S5 UORG A 119 K BBE 9 g6 AT, LT 21 %
WEE S FEIIRUE T 523 64 KB (0~63) 1Al figdE. X4 OLED & JGBT . Ji il (918 % L& 35. 3 nA,

X # W:MEF; OLED; %&£ v %; s f Rk E

FE S ESTN27 XERARIZED : A doi: 10. 3788/ YJYXS20142901. 0083

Novel pixel circuit for OLED-on-silicon micro-display
ZHANG Xin-hua, CHEN Wen-bin"
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Technology of China, Chengdu 610054, China)

Abstract: In OLED-on-silicon micro-display, how to realize a small pixel driving current is the pixel
circuit’s difficulty. To solve this issue, a novel pixel circuit is presented in this paper. The pixel cir-
cuit is composed of two PMOS, two NMOS, one storage capacitor, one OLED and four signal lines.
This circuit is verified by HSPICE basing on TSMC 0. 35 pm CMOS 5 V process. In this circuit, the
current flowing through the OLED is constant when OLED is light-emitting and grayscale modulation
is realized by controlling the OLED light-emitting time. This pixel circuit is fully controlled by digital
signal and can achieve precise grayscale. In this paper, 21 grayscale is achieved by six sub-frames.
And then 64 grayscales (from O to 63) can be achieved by changing signals timing. When OLED is
light-emitting, the constant current is 35. 3 nA.
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Fig. 1 Schematic of the pixel circuit
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Fig. 2 Signals timing diagram (on-state sub-frame)
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Fig. 3 Signals timing diagram (off-state sub-frame)
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Tab.1 Relationship of on-state sub-frame, light-emitting

time and grayscale

a1 KT TE] /ms KBS ]
None 0 0
SF1 0.317 1
SF2 0.634 2
SF2, SF1 1. 268 3
SF3 0. 630 4
SF3., SF1 1. 585 5
SF6 10. 146 32
All 19.975 63
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