
Supplementary Information

Emissive CdTe-ZnO-GO Quasi-Core-Shell-Shell Hybrid Quantum 

Dots for White Light Emitting Diodes

Hong Hee Kim,†a,b Joon-Suh Park,c Il Ki Han,c Sung Ok Won,d Cheolmin Park,a Do Kyung 

Hwang,*e,f and Won Kook Choi,*a,f 

aMaterials and Life Science Research Division, Korea Institute of Science and Technology 

(KIST), Seoul 02792, Korea. E-mail: wkchoi@kist.re.kr; Fax: +82-2-958-6720; Tel: +82-2-958-

5562

bDepartment of Materials Science and Engineering, Yonsei University, Seoul 03722, Korea.

cNanophotonics Research Center, Korea Institute of Science and Technology (KIST), Seoul 

02792, Korea.

dAdvanced Analysis Center, Korea Institute of Science and Technology (KIST), Seoul 02792, 

Korea.

eCenter for Opto-Electronic Materials and Devices, Post-Silicon Semiconductor Institute, Korea 

Institute of Science and Technology (KIST), Seoul 02792, Korea. E-mail: youngjei@kist.re.kr 

and dkhwang@kist.re.kr; Fax: +82-2-958-6720; Tel: +82-2-958-5414

fDepartment of Nanomaterials and Nano Science, Korea University of Science and Technology 

(KUST), Daejeon 34113, Korea.

1

Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2016



Contents

1. HRTEM image of  CdTe-TGA and CdTe/ZnO QDs. (Fig. S1) 

2. PL spectra of CdTe-TGA, CdTe/ZnO and CdTe/ZnO/GO QDs, respectively. (Fig. S2)

3. TRPL decay times of CdTe-TGA, CdTe/ZnO, and CdTe/ZnO/GO QDs. (Table S1)

4. PL and EL transition mechanisms for CdTe/ZnO/GO QDs. (Table S2)

5. Summary of performance parameters of WQDLED. (Table S3)

2



(a) (b)

Figure S1. HRTEM image of (a) CdTe-TGA and (b) CdTe/ZnO QDs.
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Figure S2. Photoluminescence spectra of CdTe-TGA, CdTe/ZnO and CdTe/ZnO/GO QDs, 

respectively.
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Table S1.  TRPL decay times of CdTe-TGA, CdTe/ZnO, and CdTe/ZnO/GO QDs. 

Sample Detect Wavelength  (nm) Decay Time (ns)   τ1 Decay Time (ns)   τ2 Normalized Fit function

CdTe-TGA 615 nm 3.054 18.087 0.620𝑒
‒ 𝜏/𝜏1 + 0.380𝑒

‒ 𝜏/𝜏2

CdTe/ZnO 620 nm 2.646 12.760 0.708𝑒
‒ 𝜏/𝜏1 + 0.292𝑒

‒ 𝜏/𝜏2

CdTe/ZnO/GO 625 nm 2.149 10.851 0.725𝑒
‒ 𝜏/𝜏1 + 0.275𝑒

‒ 𝜏/𝜏2

5



Table S2. Photoluminescence and electroluminescence transition mechanisms for 

CdTe/ZnO/GO QDs.

Transition Photoluminescence Electroluminescence

CBZnO ---> VBZnO 382 nm (3.24 eV) X

Defect band ---> VBZnO 404 nm (3.05 eV) X

(LUMO+2)GO ---> VBZnO 422 nm (2.93 eV) 425 nm (2.92 eV)

LUMO GO ---> VBZnO 440 nm (2.82 eV) 465 nm (2.67 eV)

ZnO(VO) ---> VBZnO. X. 517 nm (2.39 eV)

CBCdTe ---> VBCdTe 624 nm (1.98 eV) 620 nm (2.00 eV)
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Table S3. Performance parameters obtained from CdTe/ZnO/GO based WQDLED.

Von (V) Max. EQE (%) Max. Luminance (Cd/m2) CIE index (x,y)

8 0.08 480 (0.35, 0.28)

(Von is the applied voltage when the luminance is detected with PR 670)
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