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( Temperature compensated operation for small trichromatic LED
backlight )

% MR & G5, DA
( Dong-Woo Lee, Mu-Youn Park, Soo-Ryong Hwang, and Jin-Ha Kim )
2 o

A, =, 34 394 LEDE 288 LCD ¥etol8 2382 WA LEDE A4 Ao H3 ¥ 44843 LCD F34&& 4
g 4 glovt, 2= Hde B2 % At MFE UF A 5 VNS FHIA Fod ddrh B =RdAN= A
F A4E AFgEe 4% 397 LED WetolE 2R &k B AAEA ATEHE AHE A7HE & B A i3
afsa, 474 2 A3 234E Jdehiich o] Wi 93 A= AES 54% AL, HAR WFES 51% Y T
At

Abstract

Trichromatic LED backlight renders higher colour gamut and panel transmittance to the LCDs than the
phosphor-converted white LED backlight. In realization, however, several technical challenges arise, such as colour shift,
due to the ambient temperature change, brightness decrease along with the temperature increase, colour mixing, minimizing
the total number of chips and so on. In this paper we designed and tested the low cost temperature compensating circuit,
using a thermistor as a temperature compensating element, for stabilizing the brightness and maintaining the colour
coordinates of the trichromatic backlight units. By applying the temperature compensating circuit, the decrement rate of the
brightness and colour shift rate were achieved by 54% and 51% respectively comparing with uncompensated case.
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Table 1. LED driving behaviour of each channel in temperature variation.

(1) with the thermistors (2) without the thermistors

(1)

+£5 Red Green Blue 3= I AZxE | AFR
(C) | VF(V) | ImA) | VF(V) | ImA) VE(V) | ImA) | (cd/md | (373D x y
25 367 13.34 6.17 1351 5.98 6.94 1834 1.000 0.304 0.308
30 3.67 14.00 6.16 1357 5.98 6.87 1846 1.007 0.34 0.308
40 364 1441 6.13 13.79 595 6.87 1839 1.003 0.303 0.309
50 3.62 14.98 6.09 1412 5.90 6.87 1815 0.990 0.302 0.310
60 359 15.68 6.05 14.44 585 6.85 1779 0.970 0.298 0.311
70 3.56 16.56 6.02 14.89 5.80 6.81 1739 0.948 0.296 0.313
&0 354 1758 599 15.44 576 6.79 1713 0934 0.294 0.315
@
25 Red Green Blue 3= 3= AFE | AFE
() | VF(V) I(mA) VEF(V) I(mA) VE(V) I(mA) (cd/md | (AT X v
25 368 1427 |- 620 1340 588 6.85 1772 1.000 0.301 0.311
30 3.68 1424 6.20 13.38 587 6.83 1775 1.002 0.301 0.311
365 14.27 6.17 1342 h&4 6.87 1742 0.983 0.298 0.312
50 362 14.29 6.12 1342 579 6.87 1697 0.958 0.293 0311
359 14.27 6.08 1342 575 6.87 1638 0.924 0.288 0.310
70 3.56 14.29 6.04 1342 571 6.87 1583 0.893 0.282 0.309
&0 353 14.27 6.00 1342 5,66 6.87 1524 0.860 0.276 0.309
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Fig. 6. Brightness change of before and after the
compensation.
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