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Uniform dimming technologies for large-area OLED module
MIAO Zhi-hua, XU Sheng, LI Fu-shan, LIN Zhi-xian"

(College of Physics and Information Engineering of Fuzhou University, Fuzhou 350002, China)

Abstract: Organic light emitting diode (OLED) lighting module often has the problems of nonuniform
distribution of luminance and color drift. In order to solve these problems, an improved control
method of color temperature and luminance uniformity of OLED module is introduced in this paper,
which is based on power management and luminance coefficient of RGB tricolor for white OLED light-
ing. Firstly, the power management changes the OLED module’ working voltage,and then the OLED
module’s brightness is controlled coarsely. What’s more, with the way of adjusting three primary
colors RGB’s coefficient, by changing the ratio and the size of the three primary colors R/G/B , it can
realize the further fine tuning for the OLED module’s brightness and its color temperature conti-
nuously. The experiment result shows that the method can solve the OLED module ‘s color
temperature and brightness deviation due to the OLED color block’s load, production process and
other reasons, thus each OLED color block’s brightness and color temperature deviation is reduced to

range of 5 cd/m? and 100 K. While it improves the uniformity of the OLED module’s luminescence
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and realizes OLED light source illuminate at a large area.

Key words: OLED module;color temperature;luminance; uniformity

1 7]

e

OLED M/ L SR AR Z —, 5%
SR AR HAT 8 CROGRUR &) IR (B
AN e (il & BUR RS D L 5 DG A
[ S N TR = = TN (1R A R L/
SO R, B T AR AT S . HE OLED
7T R 450K o Ak TSR B B B L B T4
WARMESZEL OLED 6 (19 K 10 B4k B & 6
AERER EN, BT =36 OLED XHEFE 41
E%TuLﬁﬁﬁMB:%@mLﬁmw&k
ANFEAEAT R R KO I B RO R R
1MEHm0mD%#mWNIQ&*%mL,
ARSCN IR B HL B Ry A T R A
OLED e B840 a3l K52 BE () KT AR ¥ 5 i 4 0
2 N2 B OLED 6 R & 6 /9 34 53 1 Kol 42
R

2 BARKE Rkt

OLED H& B A5 21 3 & 208 OLED 8 He 53 B
S HEBE Ay Sz B H BRI AN 1 P

~~____OLED modules _
mw[urw
ok Jb ]
cenral| | pe | (5T ] bl el
ol aive [ ™| 5] [l ] bl )
idh b lh ]
bbb Jb o lh
+

I Power Management I

1 OLED 54 Hi 5 Al
Fig. 1 Circuit model of the OLED module

HJ2 9250 & 3 OLED ML ZH vh 25 5 i 31
Fese o e TAEANIE R A 2 ) 52 i K @A —
B A A) sl , 2R AR T A S OLED

BB W A T E AR 22 5, B R

¥, #1% OLED JGiE &K AL A]

KL 20 OLED 8 B 488 20 9K 51 Ha, B% X6 T 2
¥ OLED #5431 K 52 B i 359 50 M o | g b B2
). ASCZEA OLED JGIE it A B RGB = 4
52 B R B0 W L 23T T 3T OLED #idd
SERE KR B R E . WnE 2 iR, A
S AT RE T R (A 5 A5 IO 246 | R VR AT L ok ol e
A A AT, G v R 5t I 4% 5 A A TR g A B R 1
55 R JE 5 BB E AT B M 7= A 2508, 1
Lﬁﬁﬁ&ﬁmwﬁhrﬂﬂ%%ﬁifmﬁ

5 OLED 45841 €8 3l e 5 B (1 9 )

Desired Brightness/
Colour-temperature J§ Error
signal Power m:mgammt
> PAM modulate
Measured Brightness/ -
Cplour-temperature A djusted
OLED
current
0
[ 7\/7’
Detector E —
e N
DN

[l 2 OLED 54 58 B e (0, IR A% 1F Hi 3
Fig. 2 Correction circuit of OLED module

brightness and color temperature
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Fig. 3 Relationship between the supply power voltage and

luminance of OLED lighting panel
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Tab. 1  Correspondence between the color temperature
and luminance coefficient
T./K Ty Yo T, T, T

2000 0.5266 0.4133 0.5217 0.4729 0.005 4
2500 0.4769 0.4137 0.4252 0.5633 0.0115
3000 0.4370 0.4039 0.3627 0.6192 0.0181
3500 0.4051 0.3909 0.3178 0.6575 0.024 8
4000 0.3804 0.3767 0.2866 0.6822 0.0312
4500 0.3612 0.3638 0.2633 0.6997 0.0370
5000 0.3450 0.3516 0.2441 0.7133 0.0426
5500 0.3324 0.3398 0.2315 0.7206 0.047 9
6 000 0.3219 0.3323 0.2170 0.7312 0.0519
6 500 0.3136 0.3235 0.2090 0.7349 0.056 1
7000 0.3061 0.3168 0.1997 0.7406 0.0597

7500 0.3004 0.3102 0.1944 0.7424 0.063 2
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after correction
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before and after the experiment
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Tab. 2 Measured parameters of OLED module after
the experiment
OLED n Lu/ La/
, /K Ti/K ‘ Vi/V
unit (ced * m™*)(ed * m™)

upper left 6 423 516 4.72
lower left 6 408 6 500 512 517 4. 69
upper right 6 465 518 4.73
lower right 6 592 521 4.78
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