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Comparison of disptay effect for different screen protectors
HAN Mei-lin'* , ZHANG lin', YANG chao-pu®

(1.College of Electronic Information and Electrical Engineering ,Shangluo University ,
Shangluo 726000,China ;
2.College of Chemical Engineering and Modern Materials ,Shangluo University ,
Shangluo 726000,China)

Abstract: An exclusive quantitative analysis was performed to survey the changes of the three color
components (brightness, hue and color saturation) on screen film. The spectral distributions of LCDs
and OLED screens at different color temperatures (2 700 K-6 500 K) were measured by the spectral
transmittance variations of polyethylene terephthalate (PET) and pulsed electron beam deposition
(PED), and then the spectral distribution of the screen and the membrane transmissivity function

were fitted. Calculation and quantitatively comparison on the influences of the color coordinates, main
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wavelength, saturation and luminous flux of 1931 CIE XYZ at different color temperatures were im-
plemented, and then the results were analyzed with human eye resolution ratio. The research from
two screen protectors shows that value Z on the color coordinate of LCD can be reduced by 0.001 4
and 0.000 6 respectively, and the one of OLED decreased around 0.000 2. These results proved that
the decrease was not affected by the color temperature. When the color temperature is 5 000 K, the
main wavelength of LCD decreased 1 nm, whereas the value of the OLED increased 1 nm. Below 5 000
K, the saturation of LCDs and OLED affected from two screen protectors increased 0.37% and
0.17%, respectively. These two protectors can reduce the luminous flux of LCD and OLED by 11. 9%
and 1.46 % respectively at different color temperature. The influence of PET film on luminous flux can
be distinguished by human eyes. The obtained conclusions provide us the basis for the selection of the
ideal screen protectors, and the analysis and research methods in this paper can provide reference for
the development of related products.
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Tab.1 Main parameters of two kinds of screen protectors

Screen membrane number Membrane materials

Thickness / mm Functional characteristics

Price / dollars

B i PET s
99.9 % % W 5 75 A9 AL 3 3

B 100% H 4 PED #1 %}

A

UL i
2.54 9.95
PR R 5 £t B

0.33 REL 35 O L 22 figk 1R R 3¢ 55 11.95
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Fig.1  Transmissivity and fitting of two kinds of

screen protectors
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Tab.2 Fitting results of two kinds of screen protectors transmissivity

Screen membrane

o , Residual sum Residual
Fitting results of each parameter R*?
number of squares mean square
A A;=3.1404 A,=88.096 3 x,=416.636 dxr=4.8262 0.986 85 281.019 05 8.781 85
B A,=62.9434 A,=98.5397 x,=412.534 dx=6.60 0.927 89  241.994 29 7.562 32
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Tab.3

Main parameters of two kinds of displays

Display type Home screen materials Screen sizes / inch  Resolution /pixels  Pixel density / ppi Dot pitch / mm
LED LCD TN 13.3 1 440X 900 128 0.248
OLED HD Super AMOLED 4.8 1 280X 720 306 0.279
/3 A Ocean Optics UBS2000-+ DGR 40510 e OLED SG3% 43 A i I 4 B4 L& 45 51, LA K
# LED ¥t LCD 5 OLED ¥ & (i 2 700 K, UG b B b i i i oo
S N VA Al 2
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nm T 3CHROERET Y 5007 B 2 K R we /n/2
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OriginPro B 4 1y Multi-peaks Fit T HE, K 5 wy v/ 7/2
A Gauss BRECE M, A A 1] €0 T 75 Fh R & Lexp{*Z [(x—xu) /w ]} +
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Tab.4 Fitting results of LED backlight LCD spectral under different color temperature

LED LCD under different color temperature/K

Spectral
2 700 3 400 4 100 5 000 6 500
R? 0.996 94 0.996 36 0.996 55 0.997 68 0.996 81
Reduced Chi-Sqr 1.036 1510~ " 9.248 13X10° 8.620 61X10"° 8.299 42X10"° 2.099 48X10"*
x5 FEEEOLED XiLHMAZER
Tab.5 Fitting results of OLED spectral under different color temperature
LED LCD under different color temperature/K
Spectral
2 700 3 400 4 100 5 000 6 500
R* 0.994 48 0.996 78 0.993 15 0.991 45 0.990 7

Reduced Chi-Sqr 2.236 9610 " 1.313 09X10 "'  3.037 8X10* 4.672X10°" 6.652 52X 10"
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Tab.6 1931 CIE-XYZ chromaticity coordinates of two displays under different color temperature

LED LCD
through A

LED LCD
through B

OLED
through A

OLED
through B

CCT/K LED LCD OLED

2 700 0.444 0.402 5 0.444 6 0.403 2 0.444 3 0.402 8 0.477 5 0.435 0.477 6 0.435 1 0.477 6 0.435 1

3 400 0.403 7 0.387 5 0.404 2 0.388 3 0.403 9 0.387 9 0.412 9 0.416 5 0.413 0.416 6 0.413 0.416 6

4 100 0.372 6 0.369 7 0.37310.3706 0.3728 0.3701 0.364 8 0.390 3 0.365 0.390 8 0.364 9 0.390 5

5 000 0.345 3 0.350 8 0.3457 0.351 7 0.3455 0.351 2 0.3254 0.3541 0.3256 0.319 8 0.3255 0.354 4

6 500 0.311 0.324 0.3114 0.325 0.3112 0.3245 0.297 50.327 8 0.297 6 0.328 0.297 6 0.328
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Tab.7 Dominant wavelength two displays under different color temperature (nm)
Color temperature / K LED LCD LEDLED LEDLED OLED OLED OLED
through A through B through A through B
2 700 584 584 584 582 582 582
3400 581 581 581 578 578 578
4 100 579 579 579 571 571 571
5 000 574 573 573 530 531 531
6 500 486 487 486 490 490 490

Discrimination threshold AA/nm

0 . ) . ) . . .
420 450 480 510 540 570 600 630 660
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Tab.8 Saturation two displays under different color temperature %)
Color LED LCD LED LCD OLED OLED
LED LCD OLED
temperature / K through A through B through A through B
2 700 54.06 54.43 54.24 74.15 74.21 74.21
3 400 37.53 37.91 37.70 48.98 49.04 49.04
4 100 22.77 23.19 22.95 26.62 26.83 26.71
5 000 8.91 9.24 9.03 4,40 4.55 4.52
6 500 8.27 8.08 8.14 12.47 12.43 12.43
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Tab.9 Luminous flux of two displays under different color temperature (Im)

Color ) LED LCD LED LCD OLED OLED

LED LCD OLED
temperature / K through A through B through A through B

2 700 149.62 131.78 147.40 108.96 95.99 107.37

3 400 178.39 157.17 175.80 121.96 107.44 120.17

4 100 204.86 180.46 201.85 129.87 114.42 127.98

5 000 234.02 206.10 230.54 136.37 120.13 134.37

6 500 278.88 245.68 274.81 142.90 125.88 140.81
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Tab.10  Actual color temperature of two displays set different color temperature (K)
Color LED LCD LED LCD OLED OLED
LED LCD OLED
temperature / K through A through B through A through B
2 700 2 883 2 879 2 881 2 662 2 662 2 662
3 400 3523 3518 3521 3 544 3 543 3 543
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Color LED LCD LED LCD OLED OLED
LED LCD OLED
temperature / K through A through B through A through B
4 100 4179 4171 4176 4512 4 509 4 510
5 000 4 990 4 977 4 983 5 790 5 781 5 786
6 500 6 640 6 608 6 624 7 396 7 387 7 387
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