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Fig. 1. Size Dependence of electronic energy levels for quantum dots and their application (Bio-imaging, solar cells, LED, display).
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Table 1. Comparison of Various Quantum Dots”
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Table 2. Band Gap and Bohr Radius of II-VI Group and IlI-
V Group Semiconductors

Sz band gap (eV) Bohr_radius_(nm)
InP 1.35 15

InAs 0.354 34

InSb 0.17 65.6

CdS 243 5.8

CdSe 2.87 5.3

CdTe 15 7.3

ZnSe 2.67 45

x4l MI-V=: ¥R ¢l InP+= CdSe 2} 2o A4
Fo)E sl WA A €] F-Fell efall o1 7]% exciton
o] AjAl eJal g5 40717 wiitell ¥] CdAl FA
A FAAE F2 7R $FAEE VA, 88
sP7F 7kssted & Y A2 AaiEe] tidde] Ha
Tk InPE= 212004 zine blende +30]H, M= A4
2] 79 1.35eV 2] band gap2 YeRH™ 15 nm 7}k B
o] W& 7HAL itk @b 10 nm o] A 7]ellA=
band gap S 2 E1%59) band gape] BAlo] 7bs
st} InP YA YA 7] 28 53l 2290 99

BE A G (S B 2 ERS Aol S

Other non-Cd QDs

Property Cd-based QDs

Non-Cd QDs

Doped non-Cd QDs Non-Cd alloy QDs

Chemical composition CdSe/ZnS InP-based core-shell ZnSe:Mn/ZnS CulnSy/ZnS
Emission color Tunable in VIS Tunable in VIS Yellow-orange Tunable (Y.O.R)
FWHM (nm) <40 40-60 ~155 ~125
Toxic substance Toxic (Cd) no Cd, no Pb no Cd, no Pb no Cd, no Pb
Stokes shift (meV) ~40% ~80% ~1060-1423"% ~500-600'"
Reabsorption Reabsorption/self-quenching (small Stokes shift) No reabsorption Some
/self-quenching (large Stokes reabsorption/self-quenching
shift) (moderate Stokes shift
compared to doped QDs)
Scattering NO
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Fig. 2. Optical absorption and photoluminescence spectra of InP quantum dots synthesized from reactant having various In/P ratio: (a)

InP>1, (b) InP<1”
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Fig. 3. Emission of yellow and green light from transiton metal-
doped quantum dots and their photoluminescence and
photoluminescence excitation spectra.
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Fig. 4. (a) Crystal structure, (b) spectral range of light emission,
and (c) variation of photoluminescence spectra with dif-
ferent Cu ion deficiency in HII-VI group quantum dots.
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Table 3. Light Output and Production Cost/life time of Various Light Source”

Light Source Output [lm] ~ Wattage W] LE [[m W] CCTIK] CRI Cost [$ kim™"] Lifetime [h]

InP NCs-Based WLEDs N/A N/A 10-20 3200-6500 86 N/A N/A

Commercial WLEDs 20-45 1 72-101 3300-5500 70-90 5-20 50000

Incandescent Bulb 850 60 3300 100 0.4 1000

Fluorescent Lamp 5300 32 4100 78 1.5 20000

HID 24000 400 4000 65 1.0 24000
W ST gk e S 999 Bt sk 82 CIAZ0| 22 3

X

S ArE YeplE XA x]<4= (color rendering index,
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Fig. 5. (a) Emission spectra and (b) emission efficiency with CRI
values of white LEDs fabricated with SiO.-encapsulated
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