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Abstract: Metal halide perovskite materials are widely used as luminescent materials to prepare per-
ovskite light-emitting diodes( PeLEDs) due to their outstanding optical properties such as high pho-
toluminescence quantum yield, high color purity, and adjustable band gap. Although good research
progress has been made, its large-scale preparation for commercialization is still very slow, and fur-
ther efforts are needed. In order to realize the large-area preparation of perovskite thin film light-
emitting diodes, this paper uses inkjet printing technology to study the influence of different sub-
strate structures on the spreading and crystallization of the perovskite precursor liquid and the com-
parison of device performance. Then a kind of inorganic small molecule material lithium fluoride
(LiF') with hole blocking ability was introduced as a buffer layer and deposited on TFB to obtain a
pixelated and evenly distributed perovskite film, so that the highest brightness with uniform light
emission was obtained. And we get a printed perovskite light-emitting diode with 4 861cd/m” and a
maximum current efficiency of 5.41 c¢d/A. The studies showed that the LiF buffer layer has a certain
blocking effect on the injection of holes, and effectively prevents the exciton quenching caused by

the contact between the perovskite luminescent layer and the TFB after plasma treatment.
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Fig.2  Contact angles of perovskite precursors on different sub-
strates. (a)ITO substrate. (b)PEDOT: PSS substrate.
(¢) TFB substrate.
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Fig.3  Perovskite precursor solution is crystallized to form a

film on PEDOT: PSS(a), ITO after plasma treatment
(b), TFB after plasma(c). The scale is 50 wm.
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Performance analysis of printed devices with different

Fig.5
device structures. (‘a) Relationship curves of the volt-
age, brightness and current density of the three de-
vices. (b)Relationship curves of the voltage, bright-

ness and current efficiency of the three devices.

AR LR TEROA = TOEA L= R Z, A
A CsPbBry A & 78 4 25 7L i J=, {H & 110/
CsPbBr, BRI IHIE A S B M2 AR 5 RAE
TEAZSIAT X AT T 19 25 7O AR A B
F 5 AR A 5, 5 W e ) FR R DB TERE
1 #eF 2 i T CsPhBr, W AP B A7 R KR AL
BRAY IS, A a8 A AOL PR RER 22 . BARARAE 3
AR 2R S ) T f T i AP (E R 25 B X T
TFB JZ B He b B A5 B J2 1 HARSE e o8 A 2E
MIEL 5 (a) KFE , TFB BYFFAEfE A5 i L THHE R,



%5

KR, A5 BT LR B2 AR T BN 200 569

A A T2 A A3 2.9 V a5z,
WaE1L M2 3 Vg, (B, 203 78
KB 4.5V JE 58 B TF 4R 8, 1T BE 2 A 9K K 7E 55
B Y TEB 1 R T K it S DXl o el vk
AR T RSN k. HE, RATIAN
TFB %5 5 F AN 38 45 W 88 4T B o KR R R oy
TFB J2 458 1 Ja 2 e 1 B Rl wir i & A ™
HNERAT N 5 T340 TFB 1655 BT e B s i vk Ay
—AN kIR, B 6 T TFB BRSO
Jei AN TR B[R] 7 B8 K 22 M | 3k (45 25 B2 HE TFB 3%
JIE - SE AT B, 75 ZEAE AT ED R PR A T AR A 2, 3
FERDIW R AN 8 3 HA 4538 i 1 3L it
Wk, ik, AT EE TFB LU —)2 LiF &
o 2 A AR 5 B 1 Y 5 o RSB ) R TS

K6 TFB &G A5 25 1 J5 Y0 I ) % 58 7 35 fik £ 14 52
Wi, (a) MIZEHRAFES T 5 (b) B TJ5 3 min; (¢) 4
)5 6 min; (d) & FJ5 10 min,

Fig.6  Effect of placement time on ink contact angle after

plasma of TFB substrate. (a)Just after plasma. (b)
3 min after plasma. (c¢)6 min after plasma. (d)10

min after plasma.
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Fig.7 Printed perovskite light-emitting device based on LiF

modified layer. (a)Schematic diagram of the printed

device structure. ('b) Contact angles of perovskite

precursors on LiF substrate. (¢)PL microscopic im-

age of a pixel array printed with a perovskite film on

the LiF modified layer. The scale is 50 pm.
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Fig. 8 Performance of printed perovskite light-emitting devices with different LiF modified layer thicknesses. (‘a) Electrolumi-

nescence spectrum and electroluminescence diagrams of the printed device. (b) Voltage, brightness and current density

curves of devices with different LiF modified layer thicknesses.
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Fig.9 Performance of printed perovskite light-emitting devices with different LiF modified layer thicknesses. (a) Relationship
curves between brightness and external quantum efficiency of devices with different LiF modified layer thicknesses. (b)

Relationship between brightness and current efficiency of devices with different LiF modified layer thicknesses.
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