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A novel OLED pixel compensation driving circuit
YAN Li-min*, LONG Yun-teng, GUO Li-yuan
(Microelectronic Research & Development Center s Shanghai University s Shanghai 200072, China)

Abstract: With the time of using organic light emitting diode (OLED) monitor increasing, the OLED
pixel driving circuits bring about shift of threshold voltage and power voltage, which will result in un-
stable and uneven brightness of the monitor. This paper studies the OLED pixel compensation driving
circuit in order to prevent the phenomenon above. Firstly, this paper analyzes the universal driving
circuit of 2T1C and finds the cause of uneven and unstable brightness monitor. Then, this paper tho-
roughly analyzes the pixel driving circuit of 4T1C, which is popular in the market, and points out the
defects of the circuit structure. Finally, this paper introduces a new structure of 5T1C pixel driving
circuit, which has verified its feasibility by simulation to make up for these defects. The simulation re-
sults indicate that the output current is stable around 2 pA in the display stage. It can improve the un-
even and unstable brightness defects of the OLED display.
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Fig. 1 Common pixel driving circuit

X E S 2 R AT LS K AR S R S
AR SRS OLED &6 H Y. SR . 33X Fl i
AT B %P IR 3l TET B B o 3438 1T 58
A AL IRZR LA TR B 26 D 3R AR UL AT 5
R CA T BT R R ORI [ B
T L3 e AR ER I R ) D R A
P kM E I 1 A R 0 SRR P SR Bl
TET B2 80 CRLAE B L T V4 3 1 78 30O BEA T 4h
o (A ) )RR A 2 DRk 8 2 R S AR L

YR LAY IR JEREm A, Hug. ¥ OLED
F MR B L B T 5T o — KRR IT #h

3 Kate RIS e %

FERLLIR Bl F i b AR 4R B Bl 7 =X AN [
OLED {48 2 # M L 6 7T 43 by R A2 H, % AL 3
AL B . MR AN H B HBEAMEEBR ) TET Y
{7 L R R R YR 2R 0 IR R 51 (0 52 B A 1
A1 N TFIRIEE RS R 5 E A R S B E N JChE S
3. R R L BE S AN 45 IR B TFT A
HHER BT RS R A A
TRk By IR JEREGI R M 52 AR 51

B 1AL A 3TIC, 3T2C, 4TIC,
AT2C SFKFPE AR M, 2500 3T KA H
%R 22 0 A 70 H PRI /DN T B0 7E A B ) K 8 x
THURZE LA TR R B A R U 10 0 2 250 1 il
Mo HEGEHR Z A g E 22 4T 454
ETREEN N
3.1 4TIC Bl E4ME R

AR S LA ) = RN A A — R O AR M
AL R AT R B £ ) AT1C B
H, O A2 BR Bl H B . R B A IS L]
2. 3 PR .

\%

dd

scan —|—

L. %Tj —_—

L

C

S

T, scan

T

d

OLEDXF N

B2 ATICRFEAMZ R B

Fig. 2 Pixel compensation driving circuit of 4T1C
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Fig. 3 Timing chart of 4T1C pixel compensation circuit
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Fig.4 Pixel compensation driving circuit of 5T1C
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Fig. 5 Timing chart of 5T1C pixel compensation circuit
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Fig. 6 Simulation results of output currents
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Fig. 7 Output currents at different temperatures
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