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Abstract: With the continuous improvement of people’s requirements for the quality of lighting sources, a single in-
dicator parameter cannot fully satisfy the evaluation of LEDs. This study investigates the effects of phosphor ratio and
emission wavelength on the color rendering index, the blue light hazard ratio of spectral power distribution, spectral
continuity, and light efficiency of white light LEDs. The results show that the appropriate phosphor type and ratio
can reduce the secondary absorption between phosphors, energy loss, light attenuation, and spectral distortion,
thereby improving the quality of white light LEDs. Moreover, different wavelengths of blue light LED excitation phos-
phors offer distinct advantages. By combining them, it is possible to improve the white light LED’s color index, spec-
tral continuity, and reduce the blue light hazard ratio of spectral power distribution. In this study, commercially
available 450 nm and 460 nm blue light LED chips were employed to emit the optimized phosphor, resulting in a sig-
nificant improvement in the quality of white light LEDs. The color index, blue light hazard ratio of spectral power dis-
tribution, spectral continuity, and light efficiency were measured as 97.4, 26.3%, 93. 6% and 98.75 Im/W, re-
spectively. This research provides a comprehensive reference for the production of high-quality white light LEDs,

which can contribute to the widespread adoption of high-quality white light LEDs.
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Tab. 1 Table of parameters for phosphors
PENH CIE, CIE, JK/mm Hi©
BaSi,0,N,:Eu-495  0.090  0.460 495 ek
Lu,ALO,,:Ce-538  0.385  0.565 538 e
Ga-YAG:Ce-538 0.373  0.572 538 o
GaAlSiN,;:Eu-650  0.675  0.329 650 FANE]

2.2 LWRIE

il & HOG LED SR g i AR W F .

(L) e 41 - 5 AR IR R 98 5k 1 & 33
PR e FOE A B LED B2 SR 4L &, LA
S 2Z TR1 A IR S (9 5 # 2 R0 i A ik
B W% UL AN 78 SCHRES 37 ) o H BRUT A i O LED
Bk R T, il 4 T 2 2 FT7s (9 4 41 4 )% LED
RYVFES o Hoh A R L450 Bk 56 5 B
F AN TH L4508 A 5 M i £ R AR & %2 6 #
B i % LED : L480, H F %k 72 460 ~ 490 nm I Bt (1Y
TG 5 C R A L460 3 & %2 68 s D & 41 R Bk
RO %A RG15 C &5 HG LED 8RB AR .

(2) AL H 28 G - A RBVFE G« L4503 &
BaSi,0,N,: Eu-495, LusAls0,,: Ce-538., GaAlSiN;:
Eu-650 2Ll £ T 174~ %6 LED Ff &, H 0k 5% 9%
J6 o BE H X G LED 68 48 550 6 810 2 .
BRSBTS AR T E 0 B S R &
9] A 52 55 45 2R 8% 9% 6 B BaSi,0,N,: Eu-495 .
LusAL;O,,: Ce-538 il GaAlSiN;: Eu-650 449 4 L ]
WREA0.183:1:0. 17, FELLILARE I R 4F Lus AL,
Ce-538 1 GaAlSiNy: Eu-650 () i & A 45 , 2 48 Ba-
Si,0,N,: Eu-495 [ Jit & i £ T 10> LED &, Il
K 15 F| BaSi,0,N,: Eu-495 5 Lu;Al50,,: Ce-538 1



5514 XL, 25 e SRy I L R R A X e o BT G LED F 52 ) 105
Tab.2 Summary table of experimental samples

FIJt LED i I LED B 2564
A F5 L450 BaSi,0,N,:Eu-495 .Lu,ALO,,: Ce-538 .GaAlSiN,: Eu-650
B %73 14501480 BaSi,0,N,: Eu-495 Lu,ALO,,: Ce-538 ,GaAlSiN,: Eu-650
CHH L460 BaSi,0,N,:Eu-495.Ga-YAG: Ce-538 . GaAlSiN,: Eu-650
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Tab.3 Comparison of white light LED samples prepared with different blue chips

Color rendering index Blue light hazard ratio index/%

Spectral continuity/%  Luminous efficiency/(Im-W™")

EFPR-A 95.5 36.79 87.1 102. 20
EFPR-B 96. 1 35.23 95.1 43.38
EFPR-C 91.7 20. 62 86.7 51.19
EFPR-D 97.4 26. 30 93.6 98.75
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