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<o e el s N-CDTo] d&& Abeh7] sl AAlsklt, = 1804 WA AR Holde d9&
Bi= wpeh o], -2l FRET #g9 Al QdFe] d8d PL WE2 F 2FER] T5A <ke] N-(DTFe
wagol ek AUAZE Q/N-CD olTT7= o ) Sz F4= A Uehus Aom odd = 3l
th. wkeR QD wEe] Fuivb N-CDEFE HARY oA Hubel| (radiative energy transfer) gk zlo]zhd

o] PY FEE A N-(D] WHOZRE
Wol, WY FEE WA FRET YL shelr)E



[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

ZIHSdl 10-2018-0090475
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T 232 B o] mE oAb wgaxte] N-(D T3S A9 ATFUAS/ATTET o)A A AL}
HOMO ol &9 ZeiZoltt. Zzb (i) IT0, (ii) PEDOT:PSS/ITO, (iii) PVK/PEDOT:PSS/ITOS lERWILE,
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-@— Type A: QD-LED w/ N-CD interlayer
-1~ Type B: QD-LED w/o N-CD interlayer

4

Current density (mA cm'z)

-3 -2 -1 0 1 2 3 4 5
Voltage (V)

EHI10

—o— Type A: QD-LED w/ N-CD interlayer
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2L ma

L L A |

Current density (mA cm”)

ol .|- L i aasisl R RS W | T S T T
0.01 0.1 1 10
Voltage (V)
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v 10 3
=
|
E 10§
3
100 3 1 P | L 1 i
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Type A: QD-LED w/ N-CD interlayer Mo ____ HOMO R
| o |

ITO PEDOT:PSS| PUK | N-CD | CdZnS/CdSe: ZnONPs | Al '

H 5 d : ) ap . i H

. ! 0.84 eV i :

f’;mg v i kl -'»-—[o.sa eV

Eyac min oy Py LA B I-' = ; :
o I 0.55 eV E"l‘!-“"’; } |

: | | EA=4.06 eV s a3ev

=502 eV EA=4.G4 eV

2471 gy p=5.0eV | a -
I 4.?1EV: 1 1E=6.0 eV FA=181eV!

5,55 qV :

.r -i
Ah=0.45eV  Ah,=0.69eV  ah,

- 136eV = ghs3.26 eV
Ahyy, 2=1.90 eV

EH28

p— L — HOmO vacuum 7
Type B: QD-LED wfo N-CD interlayer {or CBM) {or VBM) level I

| 11O |PEDOT:PSs! PpVK CdInS/CdSe: ZnONPs @ Al
H * I..‘ B D x H
i A=02%ev i 0.81ev[ Q .
[ lossev | [FAs24ev
e work funetion : l [
E&: electron affinity L 4.05 eV 4.3 eV

EA=4.64 eV

IE: ionization energy | ¢=4.71evi®=S50V | | gpay
E,: bandgap i
Eg: Fermi lewel

EA=381eV]

0.24 eV

o i 5
;: ahy=0-55 &Y w# . 1.36 eV Ah=3.26 eV
Ahyyyp=1.90 eV
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