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All-inorganic colloidal quantum dots display technology
GENG Wei-dong” , GUO Jia, TANG Jing, LIU Hui-gang”

(Institute of Photo-electronics Thin Film Devices and Technique of Nankai University ,
Key Laboratory of Photo-Electronics Thin Film Devices and Technique of Tianjin,
Key Laboratory of Opto-electronic Information Science and Technology »

(Nankai University , Tianjin University) Ministry of Education , Tianjin 300071, China)

Abstract: The all-inorganic display device based on colloidal quantum dots have the better electrolumi-
nescence and environmental resistance characteristics than OLED, and will become the next generation
flat panel display. In this paper, the advantages and potential of all-inorganic colloidal quantum dots
display are described, including the quantum dot display device with GaN charge transport layer, the
quantum dot display device with metal oxide charge transport layer, alternating current driven multi-
layer structure transparent quantum dots display device and the colloidal quantum dots display device
with a unipolar device architecture. The major research direction such as charge transport mechanisms
of all-inorganic colloidal quantum dots display devices, new quantum dot electroluminescent material,
new device structures and new device drive mechanism to improve the electroluminescent efficiency of
all-inorganic display devices was also discussed.

Key words: display device; colloidal quantum dot; all-inorganic display device; external quantum effi-

ciency

Wis B #:2014-04-28 ; f£1T B #:2014-05-13.

E&T B : ¢ 5 % A+ % B % T0RBT 5 4 % B BRI (No. 20130031120034) 5 K HETT [ 48 B 4% 3 4 (No.
13JCQNJC01200)

* M5Bt 2 N\, E-mail: gengwd @ nankai. edu. cn;liuhg@nankai. edu. cn



480

529 &

1 7]

Uu\«

T EAT R A AR D AE LR A Ok
RN BE A K D' 5 BE i L KRT I I T AR
SR AR T R RO SRER R T R 2R
Ji AR B R SUOG i R B R T
IR T — AR S AR 7R A A AR R Y K R R
J1. & A B A% 2 AR B R R A
QLED B2 HufG 74 ANE H I & & £ T AA
A OLED HLBUR SRR M i v ™ H 2
TR AR S A A LR A AR 2 P K
AR E BB 7 i R A5 AR R A LR R 5 B
fif A5 T R T S S A AT DA e o T A
FET . O TSR RS RE B TR 42 ML R R
i PEAE g — o B A S B R BEOR TR T 2 RS
A=Ak BRI R SGTE . A SCRC A A 28 1 H Al
el B L 4 JC AL A 1 i S s i 1 ) BIF 7 AR A
K IETT 1) 25 SO Y 4 TE AL K O R A8 I 4
SRR FIB AR R 3 M T A JCHURE A T
A A B A TR I s LA K IR I I A R
PRI

2 GaN i EZ T 2= &M

3 [ 3 Jr B B i [ 48 52 50 E 1Y Alexander
H. Mueller 4 A 2005 4F 5 B 5256 T —Ffh 2 ML
SERIRY R A R T, bR MOCVD
EEFEARK AR T —)2 2 pm JEH p # GaN
VERZS AL 2 FE L TUTE T — 2 % 52 4544 11
CdSe/ZnS ¥ &, SR Ja R H — Fh T 16 5 1) 4 4E
AR (ENABLE) HR 438 35 £ 1 s DUAR 1 il
) —J2 (100 ~ 400 nm)n K GaN {E K B 7 1£
2 T ENABLE $ AR AT UZEAR IR T (<500 C)
UURL GaN, A 23 52 Wi 2 1 o 1 58 26 1 A 36 1T )8
P XFIET GaN HLfif (& 5 J2 10 i F 5 & OB 4R
GENERE ARSI IS A3 LS S S N2 et /4
R P A S 1) i B R DL RO T IE A e
b, T & 2 i B R 0 L EOR e E
DL Ak 1 FL I P A G 3K 1 BH 2% v i fRL e A a2
b R R O LT A I A B Bl L R KT 30V
B g R & AT LSS O X PR R S
U5 2 A B0 T EE L NI 80 GaN &0, X

KT GaN L i 4 i J2=5 19 2 TE ML & i R 10
TEHAR R T &L TAE 72 h fi A JLA A
|
e
YNNG "

BOITTR] , B R SE R A B ik . [H 2 X &% 140
o000 0o 00
| eeeee
& @
P-GaN

In

AR 0. 010 oM i FRUE .
e@e@ 2 o @@@ N-GaN
@& e Hee 6

EEAFE

B 1 HAT GaN Hifaf (£ i J2 B9 50 BoR S 0F

Fig. 1 Quantum dot display device with GaN CTLs
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Fig. 2 Current density, EQE and EL of quantum dot

display device with metal oxide CTLs
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Fig. 3

Quantum dot display device with transparent multilayer structure and EL characteristics
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vice and Its EL characteristics
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