W4l % S A = Vol.41 No.5
2020 4E5 H CHINESE JOURNAL OF LUMINESCENCE May, 2020

XE4HS: 10007032(2020) 05-0592-11

QA

ETF InP/ZnS ZELEHMEFENBFIREIZITREE

IREC, B 4, Baet, F B, BEKA,
é%\ﬁ“ RARK, K OF, MRE, TR, BB

- P ERNE KRR E LS P T BT NG E R E SRR, A tﬁ% 130033;
2. MEBHFEBERS:, dbat 100049;
3. MRS B TRl s TR 2R, ER06HE T#REFELRAGTEE, Sk K& 130012)

AR R0 TORMPREEA LR InP/ ZnS BEFEL5H tF AU R 45 DTS % MicroLED 4471 (1 i 1 (05 6t
JZVLSEE Micro-LED S EHAFRAC R BRI 58 o il R B 5t 7 i U 4 )2 05 28 SE 8L T InP /7S it
TR Micro-LED FESI Y- ELHH A, AT AT LSRR LED vhfhuit SR AL S B0y i1 PR O 3K i
o~ AU B0 98 LA B A ORI A [ e BT R AR P N i PDMS SRG W R PE IR, AT LA B o 24
SOV, TR IR, G e 48 2 v P i RO P 2 AR AR BRI 500 nm 8 38 8GR Z L mT LA A D6 I i 1R 3K B
fﬁtﬂ%ﬂ‘ R SR A TR R ITHULEEE 90 pm 19 16 x 16 InP/ZnS B 7 0 @R Bl LASE

Tt Micro-LED (451 ) 42 % (4 Micro-LED 7 a8 f4F i 5 , JF ELi% il £ 77 125 7T LA AR 42 % (4 Micro-LED
Fi?']ﬁm%&#ﬂ@ﬂ%ﬂ%ﬁizlio

% @ W MicoLED: InP/ZnS BT AUTRL: GAENZ: SRR
h 43S TP394.1; TH691.9 XHERARIRED: A DOI: 10. 3788 /fgxb20204105. 0592

Design and Fabrication of Color Conversion Layer
Based on InP/ZnS Core-shell Quantum Dots

WANG Jia=xian"*, TAO Jin', LYU Jin-guang', LI Yang'*, ZHAO Yong—zhou'?, LI Pan-yuan'?’,
QIN Yu=in', ZHANG Yu’, HAO Zhen-dong', WANG Wei-biao'" , LIANG Jing—qiu'"
(1. State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. State Key Laboratory on Integrated Optoelectronics, College of Electronic Science and Engineering, Jilin University, Changchun 130012, China)

* Corresponding Authors, E-mail: wangwb@ ciomp. ac. cn; liangjq@ ciomp. ac. cn

Abstract: In this paper, we propose a technical route to prepare fullcolor display device based on
blue Micro-LED array and environmental friendly InP/ZnS quantum dots. We design the new struc—
ture of full-eolor Micro-LED display device. We design and prepare InP/ZnS quantum dots color
conversion layer which matches the blue Micro-LED array. In our new structure of full-color Micro—
LED device, InP/ZnS quantum dots color conversion layer is inverted and has no direct touch with

the blue Micro-L.LED array which can relieve the adverse effect on the PL characteristic of InP/ZnS
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quantum dots material. In order to prepare quantum dots layer with uniform film and uniform lumi-

nescence, flexible PDMS polymer layer is embedded into the substrate of the color conversion layer

to eliminate coffee—ring effect. At the same time, the patterned 500 nm longwave filter film embed—

ded into the substrate of the color conversion layer can suppress blue light emission which can im—

prove the color purity of the InP/ZnS quantum dot pixel luminescence unit. Finally, a 16 x 16 InP/

ZnS quantum dots color conversion layer with a pixel pitch of 90 wm was prepared experimentally.

Based on the design and preparation method, the full-color Microd.ED device can be prepared with

lower cost and higher efficiency.
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('¢) Manufacture process of QDs color conversion layer.
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Fig.1  (a) Structure of InP/ZnS core=shell quantum dots.

('b) Narrow size—tunable light enables precise control

over the color via varying the nanoparticle size.
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(‘a) Profile diagram of full-color array display device. ('b) Device stereogram of blue Micro-LED array with black matrix.
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on glass substrate. ( b) QDs film prepared on PDMS

substrate.

FALEEFLAON T 26 7 WO 8 Rt B vh SRR
WL VT R AR /N A T [ 45, 1 s B ORLAS: DL R
BT WG, il 4(b) FrzR. PDMS YR PE4E
At Be R T R R AT B T 2080 A, A7 B T il
e JE o ) T R B R AR AN K PDMS

B8 22 DB B S Al ) 5, o W] A5 B SR R
)2
3.2 ZIWHME

S HEAERE 2( ) Wit R T 2 AR & &
TR A, & T2 B R 7 & 5 By
7~e I ZEE & T 2445 500 nm K i@ DBR
UEGHEZ 754 \DBR JEOLIEZ 53 X % sk . PDMS i
JZ 8 DA S i s R SR AT BN A

B, &k H DE400DUL Hi ¥ 5t 7% A& # JBE &
45,250 CAMF FAEBEIELR LTI 12,5 A5
(19 0. 5Ti0, /Si0, /0. 5TiO, %K 52 H 500 nm K3
M PECIEZ A %, B 5 (a) RHZEHE5E 500 nm K
0 30 0 Y B 114 30 B e Al B T 1T AR L K AD
WOLIN TR 505230 DBR S8R H 2, 340 T
SRR OGIE 1 030 nm, ik b 58 B 401 fs, &
S 200 kHz, )2 100 mW , 8 't 152 21 1l I
JES5 pm, ZITHEL 58 20 wm. 8 S(b) A REMEOL
ZVh 5 ARG Z R, B 5( o) A ZI S A g
JEEJZFE 450 nm FEOGHR BT AR -

500 nm K % 38 8B

30 pm J& PDMS Ji )z

i 15 pm :
‘——L&Q-pm—

180 pm

6o b0

KI5 (a) 500 nm K0 DBR JESEHEHIA K (b) WEMEOLZI MG B aOLRZ R0 (o) 200 REEIRIZ 450 nm 5
IR (d) DBR JEYEHE)E FAY 30 wm 5 PDMS JEJZ: () BERATENRILESE 15 wm RYZATE T R RHIRZ:
() BEARATENAIZRTE 20 pm BRI B T RIAPRIR)Z : ((g) InP/ZnS B 1 RUR R TS .

Fig. 5
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linear quantum dots film. ( f) Ink—et fabrication of 20 pm rectangular quantum dots film. ( g) InP/ZnS QDs pixel unit array.
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