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Warm White LED with High Luminous Efficiency Based
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Abstract: A stepwise hot-injection method was proposed to synthesize CulnS,/ZnS ( CIS/ZnS)
core/shell quantum dots. Based on CIS quantum dots, the emission bands of the prepared CIS/ZnS
quantum dots can be tuned from 570 to 650 nm by varying Cu/In ratio. Compared to the low quan-
tum yields of CIS quantum dots, the quantum yields of CIS/ZnS core/shell quantum dots can reach
78% . The white LEDs with warm tone were successfully obtained via spin-coating CIS/ZnS quantum
dots on the yellow phosphor YAG: Ce’*. The experimental results indicate that the white LEDs pos-
sess high luminous efficiency of 244.58 Im/W under 10 mA current density. As a result of joining
CIS/ZnS quantum dots, the prepared white LEDs display higher color rendering index ( CRI) of
about 82.7 and warm white light with a correlated CIE parameters of (0.340 6, 0.369 0).
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Fig. 1  Absorption spectra (a), emission spectra under 500 nm excitation (b), QYs and illumination photos under 365 nm UV

lamp (c¢) of CIS QDs with various Cu/In molar ratios.
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Fig.2 Time-dependent PL intensity ( solid line) and wave-
length (dash line) of CIS QDs at 230 C (a) and
220 C (b)
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Fig.3 Temperature-dependent fluorescence properties of CIS

QDs under 60 min reaction time
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Fig.4  Absorption spectra (a), emission spectra under 500 nm excitation (b), QYs and illumination photos under 365 nm UV
lamp (c¢) of CIS/ZnS QDs with various Cu/In molar ratios.
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Fig.5 Electroluminescence spectra of CIS/ZnS QDs white LED spin-coated 1 mL(a), 2 mL(b) and O mL (c¢) QDs, respectively.
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Fig.6  Color coordinate diagram of CIS/ZnS QDs white LED spin-coated 1 mL(a), 2 mL(b) and 0 mL (¢) QDs, and illumi-
nated diagram of traditional white LED and CIS/ZnS QDs white LED(d).
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