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Optical performance analysis of Mini LED display
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Abstract: With the increase of the outgoing light angle of the micro spacing Mini LED direct display
screen, there will be an angular color deviation from facing the white field to light red and then to light
cyan. Through test and calculation, it is found that the inflection point of color coordinate appears at the
position of 50°~60°. Through the light type analysis, the color deviation on the surface of Mini LED
screen is related to the light type mismatch and left-right asymmetry of RGB die chip. Due to the
dispersion of RGB color in the medium, the escape angle of red light is greater than that of blue and green
light, and the divergence of red light is stronger than that of blue and green light after passing through the
medium. The difference in the intensity attenuation of red, green and blue light causes the angular color
deviation of the outgoing light.
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Tab.1 Color coordinate values of samples at different angles
FEdh 1A R o3 A FE il 2 (0 AR AR 53 A
el il il Hil
/) T mE/e) Y /o) . O ’

0 0.3188 0.309 4 0 0.3188 0.309 4 0 0.3035 0.2991 0 0.3035 0.2991
—5 0.3197 0.309 4 5 0.3168 0.3103 —5 0.305 0.2995 5 0.3039 0.2996
—10 0.3221 0.3096 10 0.3172 0.3104 —10 0.307 0.2996 10 0.3029 0.2999
—15 0.3253 0.3101 15 0.3177 0.3121 —15 0.3094 0.2999 15 0.303 0.3008
—20 0.3281 0.3111 20 0.318 0.3124 —20 0.3124 0.3003 20 0.3039 0.3012
—25 0.3298 0.3113 25 0.3194 0.3129 —25 0.3154 0.3008 25 0.3056 0.3021
—30 0.3323 0.3119 30 0.3216 0.3131 —30 0.3183 0.3013 30 0.3069 0.3028
—35 0.3363 0.3128 35 0.3242 0.3128 —35 0.3207 0.3018 35 0.3091 0.3029
—40  0.3387 0.3127 40 0.3271 0.3117 —40 0.3222 0.302 40 0.3106 0.303
—45  0.3403 0.3122 45 0.3297 0.3114  —45 0.3227 0.3022 45 0.314 0.3026
—50 0.3407 0.3126 50 0.3308 0.3109 —50 0.3233 0.3024 50 0.3154 0.302 3
—55  0.3419 0.3128 55 0.331 0.3108 —55 0.3228 0.3022 55 0.3156 0.3022
—60 0.3419 0.3131 60 0.3315 0.3112 —60 0.3217 0.3028 60 0.3153 0.3023
—65 0.3417 0.3136 65 0.3309 0.3119  —65 0.321 0.3033 65 0.3129 0.3029
—70  0.3401 0.3146 70 0.3294 0.3128 —70 0.3182 0.3039 70 0.31 0.3038
—75 0.3393 0.3153 75 0.3291 0.3147 —75 0.3136 0.3048 75 0.3056 0.3051
—80 0.3378 0.3161 80 0.3297 0.3165 —80  0.3082 0.3062 80 0.3002 0.307
—85 0.3328 0.3182 85 0.331 0.3216 —85 0.2949 0.3086 85 0.287 3 0.3095
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Fig.2 Color coordinate distribution of samples at different angles
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Fig.4 Light distribution along the long side of Mini LED
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Tab.2 Refractive index and surface escape angle of RGB color
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