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Abstract: With the continuous development of organic light emitting diodes (OLED) , the application of OLED in
markets such as smartphones, smart watches, and TVs continues to expand. Especially in the small-size smartphone
market, OLED has become the mainstream display technology and is expected to gradually replace LCD technology.
However, in the application fields of medium and large size display products such as tablets, notebooks, monitors,
TVs, etc. , limited by the high cost and reliability of the current vacuum evaporation process, the development is rel-
atively slow, but the market demand for them is still very high. Compared with vacuum evaporation technology, the
preparation of display devices by inkjet printing technology can greatly improve the utilization rate of materials and re-
duce equipment costs. And because it is additive manufacturing, it can reduce resource consumption and environ-
mental pollution, which is more conducive to the realization of large-size, light, thin and flexible display manufactur-
ing. This paper introduces the research progress of various functional layer materials for inkjet printing OLEDs, and
discusses the device structure, preparation process and device performance of current printed OLEDs. Finally, the

development trends of printed OLEDs are prospected.
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Tab. 1 Comparison of vacuum evaporation and inkjet printing OLED technology
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Fig.1 Common solution processed hole injection materials.
(a) HIL materials based on conductive polymer sys-
tems. (b) HIL materials based on p-type doped hole
transport material systems. () Transition metal oxide

precursor-based HIL materials.
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Fig.2  Solution-processed hole transport materials based on small molecules and polymers, respectively.

(o I QE NI SR S o ' S E S Q]
F 5o Jel s S A J7 ANk TR IR T bE Y
HTLAESE SN (UV) BT AT Lo B 5 P33R
7 (CROP) F I 5| e s MR IF B iU R SRt B

A A B e T ZOE A=A 5 R TR M UV R S 17 58
WK, 3 23 3G FL P 51 A T S O KRN SRR
X OLED #RH&E OG5 B (R T ST L Al
AEE H AP RO EE , RN B TTREAN 77 ZOEMR AN 2L



104 K b/

¥R 44 &

SUAF, T BR 15 | R I ORI R M [m] Y
— R R . SR B A R M RIEIAR T
i R SRR BE S R TEm RIS X
S VAT R HE A RN, T AN 125 1) 2 16K TR) 246 435 ) .
S, DT 558 - AR 750 1 o

M T 7E VWO T. OLED #8124 /b, T 20 45 4 i
WA BB I HTL RE R 31 25 /%
(4 1 FH A 30 08 BEL B 09 4 T o 33X 3 22 5K HTL
MOBRE B R A28 7GR R R i R AR L iR
AT R A HOMO BE 2% LA #F 25 78 & L2 1
HEA L L&) LUMO RE 2% LA BH £4 /L F# & 19
LSRR UABH P T B K
2.3 XZHXE(EML)##

KGR (EML) MR 5 A6 % (b R 4K
MR, Forb R R R AR BHE S R i, R E
O AERT . X R G AR R Y 22K 2 B2 A 3
1 R G RR B A BAF i R e 1 R B X T
RGB Rkl , N EA R IFaaifg ., H
T, AR G R RE Y R OEHLEL, AT 4 SR 9t &
JCEARMRL WG KO AR RL B L SE IR 5
(TADF) &M R SE . MRS F R G TH R0, a8k
T a7 25% W SR SO 75% W9 = A K

Dopant-1

(b)

@O.QO@O

CgH,, € Hl7

Polymer-1
%3

H H,

(—c-c -)—(-( -C )_

RO
ian X E!f ]1

,

Polymer-2

o Hrr O A KO A R H BE R 25% 1Y 5
S R G BR AT RO M S AW T
FI AR B, HRE 38 2ok T 8 S BR AT [0 38 2 PR ot B
WERKNETFICRAAE 25%. SAHESEET
(1 3k 4 JB T A WO & AR O RE i T 4
Ja& I 5 0 e B IE RS RO R AR [ e A BE
() = T AR Il ) L 2 0 A G BRAE AR SR fe T )
AP TRESM = ESMRERER/N, RESHK
TR DL o R B AL B = w4k S =R
P — R o O BRAE R O X R SR e AR
WL, IS B RN & T RCR A LLiA 3] 100% .
Adachi FHE T — KB A B/NPESM = HAE
RREWLA LI X1 = H AW A L
3 Aok PRI 1 B ) R (] R G AR ] ) R S R
5T ST 38 A S R Il ) R A RO L R
R BIE AL FE R T2 G (TADF) 2 H B IS B K i
TRCRIRAT LIS ) 100% ., H T XF % R & 6
FEME R LR G5 R, B ETED R B &R & R
BE I B FH AR AR B LR AR R 32
F BB AR KOG R 3 R & T
R T 25 0 R G E AR R /N1 FIR G
FhEARL

Dopant-2 Dopant-3

H H,

Polymer-3

G3 TN T () ARG 1 (D) B9 RGB W 24 R 6 % 16 B

Fig.3 RGB solution-processed guest emitting materials based on small molecules(a) and polymers(b), respectively.

NG T G R AR — P e (5 5 DA A Al B
FPTA B, RE W AOCHE MR — B S A k6
B AT Y SRR AR BE B R M N . R G R
PRI RO, 5 R G BUE R OE P RE B 4 A
5K 5 B Dy i A R A B B Rl R AT AR B T

B U S B RD B SR L e — P Rk
JE AR R AR E P

£ OLED ) &6 2 v, M R T 43 B &
R AR B 1k FE R FE R KR T H far P A
THHREA 0 EERER . 25 X 1L



CERE

FLBE, S WU ERIA P BUR DGR R BORHS f R R 105

)RR L AR AR L R -5 O
PR FE A R R R R B AR IR R
T BRI EE SRR —BEm T EEE
PRI 3 R A RE 9, LAB 1E AE &= AL 5 800 3T
Koo G A ZOR 3 AR T BB B X T R
OLED My F 80 2 LB, fESCHEIR KL
RHE Rl E R S EA- S HETE K (TTA) R
TR R TTA &3 T W04 = 528 37 AH T flf 4
A — A ESE T LS, e = ER M T
e B A T4 = T 307 1 R R BEE i
LIk F] 62. 5% HET A8 B AL Y F2 AR R

(a)

@'GQO
9

WA 4Ca) B, /o 1O IR & 2 20R Al
(9 986 F2 PR R, AR B AL BIR A O b
TTA BN TERELE R LR RHA F b, 1R
BRI HR B0t 140 1 2 6 B A7 TADF 14
S5 kA S W, A = A T IR ) AR )
FIPRTE A, PR R B R AL R BE T REAS I8 3
100% FY fil 28 A HZ80CR I fiE 7w e — FEAS I T e
Ao R A R TR R () Y TR B IR R,
WA 4(b) B 7w, J2 M B 2 R o SR SR AE — >0y
TEE B, LU R OT R & O B o [ JE o
FEAER,

S P
X PN
Tr(ppy)$ g

. Ho ey s

5
) Z—C A C z_“c
n At H 2

Polymer-5

H
C

Polymer-6

B4 p53E T/ T () MR G 1 (b) B9 RGB Y 't 1R b1k

Fig.4 RGB solution-processed host emitting materials based on small molecules(a) and polymers(b), respectively.
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Tab.2 Main parameters, influencing factors and reference indexes of inkjet printing ink configuration
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Vacuum evaporation OLED device structure. (b) Ink-

jet printed OLED device structure.
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