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Fig. 1. (color online) The pseudo spectral lumi-
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nous efficiency function (#qp) of CdSe, CulnS2 and
CdS : Mn quantum dots whose full-width-at-half-
maximum (FWHM) is set as 28, 125 and 85 nm, re-
spectively [>:7-14] " The visual function (V' (A)) and that
of blue-light-emitting LED chip are shown also.
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Fig. 2. (color online) The chromaticity diagram of
CdSe, CulnSs and CdS : Mn quantum dots as well
as blue-light-emitting LED chip. The dotted square is
the white-light area adopted in Ref 16, and the two
dotted lines indicate the chromaticity of white-light-

emitting devices with the maximal luminous efficiency.
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Fig. 3. (color online) (a) The absorption and photoluminescent (PL) spectra of CdSe and CdS : Mn quantum dots whose
quantum yield is the same 50%. The PL spectra of blue-light-emitting LED chip is shown also. (b) The luminescent
spectra of the devices combined with the chip and CdSe or CdS : Mn quantum dots. The top and middle photos,
inserted in the Fig. 3(b), are the white-light-emitting devices with YAG : Ce3t and CdSe, respectively, indicating the
mass of CdSe is much lower than that YAG : Ce3*. The bottom photo is about the lighting CdSe-based device.
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Fig. 4. (color online) Dependence of the maximal color
rendering index (CRI) on the wavelength of the QD’s
PL peak. For the YAG : Ce3t-based LED device
doped with CdSe, CulnSs and CdS : Mn quantum
dots whose FWHM is set as 28, 125 and 85 nm, re-
spectively. The position and FWHM of the YAG :
Ce3t’s PL peak are 560 nm and 120 nm, respectively.
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Fig. 5. (color online) The luminescent spectra of the
YAG : Ce3t-based device (dotted) and CdS : Mn-
YAG : Ce3*-based device (solid). The insert pho-

tos are for the two devices, indicating the combination

SR /arb. units

with CdS : Mn quantum dots can improve significantly
the CRI of the white-light-emitting device.
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Abstract

Based on the electro-optical energy transfer process, the pseudo-spectral-luminous efficiency function (Pqp) of
quantum dots (QDs) is introduced, the equations of chromaticity coordinates, luminous efficiency, and the QDs’ mass
of the white-light-emitting devices with CdSe, CulnS; or CdS : Mn QDs are obtained, and the calculated results are in
agreement with the experimental data. For a certain luminescent peak wavelength, when the full width at half maximum
of the QD’s photoluminescence becomes larger, the @qp value becomes smaller while the chromaticity coordinates become
more different from those of the corresponding monochromatic light. It is indicated that the color rendering index (CRI)
of the devices is strongly dependent on the photoluminescent position and width of the QDs, and the CRI value can be
increased towards 98 when a certain kind of CdS : Mn QDs is added into the traditional white-light LEDs.
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