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Abstract; Temperature can change the polarization characteristics of liquid crystal materials, and the
change will directly affect the display performance of Liquid Crystal Display (LCD). Therefore, if we obtain
the LCD polarization characteristics in high-temperature environment, the changes of its display characteristics
when it works in such environment are predictable. A method is proposed for the measurement of LCD
polarization characteristics in high-temperature environment. First, a backlight LED and a polarizing film are
placed in a temperature test chamber to simulate a high-temperature environment. The polarization state of
the linearly polarized beam after passing the glass door of the chamber is measured by using a surface
imager, so as to obtain the polarizing characteristics of the glass door. Then, the LCD is placed in the test
chamber. The temperature and polarization characteristics of the LCD in the high-temperature state are obtained
via the Stokes vector that is compensated by the temperature and polarization characteristics of the glass door.
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Table 1 Measured backlight polarization parameters
with open/closed glass door at room temperature

RIRSH FEFEI] KIZE]
&/(°) 1.06 18.01
a/(°) -45.04 —45.73

p 0.990 0. 964
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Fig.3 Temperature loading curve of high-low
temperature test chamber
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Table 2 Backlight polarization parameters measured
at different temperatures

iR E/C
i 30 40 50 60 70

&/(°) 17.92 18.27 19.01 19.72 20.91
a/(°) -45.95 -45.60 -45.19 -44.90 -44.60
p 0. 963 0.961 0. 960 0.959 0. 956

ME2FRHBERTLUEL, EBERENEZL,Z
SRR T T RRE R AEEREN A S
B, MRIREH T A AR EEARIFAZE,

LED bR K MR B RIRF G, AR
6] - 45° IR AR IR, BF MeopSienr PT LATRALA[1,0,
-1,0]" &3 BB AR ER 5 B fa ok — 45 oM
RYRE,BP S, .r =[1,0, —cos 22,sin 221", S, =1 B
AHREEBRIEITELR,

MRE (4) TLIEE
T | 1
S = 0 =M 0 (5)
— —-cos 2 =t -
L sin 2g 0
B (3) R (S) BRFEBE TR BEEREN
-1 0 0 0
- " 01 0 0 6)
#=T710 0 cos2s sin2e
L0 0 -sin2g cos2e

B2 2 F1(6) RIS BB 172 30 ~ 70 CHEBEE
M, BEERTREAFRRETHHREMNES
Ef/j—_\‘o

£33 BYHEETEETARETHHE
Table 3 Elements in the Mueller matrix at
different temperatures

_ BE/C
EETR —3 40 50 60 70

cos 2¢ 0.811 0. 803 0.788 0.772 0. 745
sin 2¢ 0. 586 0.595 0.6116 0.635 0. 667
-sin2¢ -0.586 -0.595 -0.6116 -0.635 -0.667
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Table 4 Transmittance of glass door at different temperatures
UMaster UBHRE/ MANNEBHRE/

HE/oC (cd »m-?) (cd-m-2) BAF%
30 220.9 21.5 91.5
40 208.1 230.5 9.3
50 197.5 217.6 9.8
60 185.1 207.4 89.2
70 171.8 189.2 9.8
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Table S LCD polarized light Stokes vector
at room temperature

:ﬁ%a: 5, o Sl 52 S3
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Table 6 LCD polarized light Stokes vector with closed door
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Table 9 Polarized light Stokes vector through the

upper polarizer
RE/C
30 40 50 60 70
S 0.9520 0.9573 0.9646 0.9712 0.9727
S, 0 0 0 0 0
S, -0.9520 -0.9573 -0.9646 -0.9712 -0.9727
S 0 0 0 0 0

HRE/C
30 40 50 60 70
S 0.00834 0.00802 0.00764 0.00729 0.00696
S 0.00184 0.00135 0.00081 0.00015 -0.00068
S; -0.00639 -0.00607 -0.00572 -0.00544 -0.00508
S, 0.00403 0.00413 0.00421 0.00420 0.00419
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Table 7 LCD polarized light Stokes vector

without upper polarizer
HE/(C)
30 40 50 60 70

S 0.00940 0.00910 0.00860 0.00820 0.00790
S, 0.00210 0.00150 0.00090 0.00020 -0.00080
S, -0.00850 -0.00830 -0.00800 -0.00780 -0.00740
S;  -0.00050 -0.00030 -0.00020 —-0.00020 -0.00030
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Table 8 LCD polarized light Stokes vector normalization
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Table 10 S, of Stokes vector for light through

the upper polarizer
T BE/T
nm 30 40 50 60 70
450  0.94910 0.95860 0.96710 0.97570 0.97580
550 0.98270 0.97450 0.96080 0.94030 0.91450
650 0.86630 0.84680 0.82080 0.78540 0.74820
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Table 11 Transmittance at different temperatures %

b 3.4 BE/C
nm 30 40 50 60 70
450 94.91 95.86 96.71 97.51 97.58
550 98.27 97.45 96.08 94.03 91.45
650 86.63 84.68 82.08 78.54 74.82

without upper polarizer
HE/C
30 40 50 60 70
So 1.00000 1.00000 1.00000 1.00000 1.00000

S5 0.22060 0.16830 0.10650 0.02000 -0.09710
S; -0.90400 -0.91470 -0.92920 -0.94230 -0.94540
S; -0.05690 -0.03690 -0.02700 -0.02910 -0.03800
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FZ T KT 6.82% ,LGAE M RIEMNT 11.82% .
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