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1. Inkjet Printing £fi7

1.2 Inkjet Printing £l D 5338
# Continuous !
=  Non-Contact Printing TfU5#) 7z Inkjet Printing {2 Continuous 8 & On Demand B Ic KFl &1 5,
= Continuous BIF TKDO XS v 7 IiFEIC~y FroHIhTEs Y, AT 224 I v 7 CRAEMRICESZEHMINLTA v 27 I13H

B 2o THHB I NG, TNUNDEZ AL I Vv 7 TEA V7 Z—MENE 4 v 27 RINOICHE 2> THB IS v 27 & v 7RI
TIN5,

» Continuous Bl1ORE WX, 4 V7 RERHHEIN T IO THEZED A v 7 CTh / AN TOEETVICXEZ3RMAEHREWZ L E-H0WTE

HNTAV I Z LB 2D THEDODEWA, v 7z 528 TH5, LaL., Multi nozzle L8 L W2 & LEERAKALT 2 L WM
NHAEDT, COHFRIFTEHOD~— - LIfEibNTVWAERETH S,
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Ref. Wikipedia
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1. Inkjet Printing £fi7

1.4 Piezo Inkjet Printer
# Piezo Inkjet Printer ® Ink M- {4
Ink H:H{ & DH—{L

»  Piezo /5 Inkjet head Tl nozzle HICHHERHIPIC AT ONWT WS, THEMHIETEZHFRELTRDLIARDDEDH 5,

1) DPN ( Drive Per Nozzle )

% Nozzle Z{ERNICEE L., HHER—EICR 2 X O BN %4 Nozzle ICHIINT %5, (K1) Z®J=E Konica Minolta D~y F 7z &
WIAS I T3,

2) Nozzle Mixing

— O DMFEIC N O RAHERGE,. —2dD Nozzle 226 N a2 MHH 3T 2D CTiEA <. NEl® Nozzle 2205 12>+ 5, (X2)
Z DR IT Kateeva DIEF ICEA I N TV 3B,

2
| _ . - 1 500 \ Without Intra-Pixel Mixing Without Intra-Pixel Mixing
550 | .\ .\
S sa0 o8 3 ‘ Pixel Pixel
£ ot it My g8 g | ® \ filedby ® \ filled by
2 0 i ' ! i | - ; one different
2 J i;' .ﬂi‘gg: ) ”li Bl nozzle Bl nozzles
> i . : a
490 i ' i‘! | \ @ \ @ J
470 ‘ 500 : ; : T l [ X [
: = - st &~ 28 38 48 58 68 SUBSTRATE SUBSTRATE

Nozzle# Nozzle#
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2. Printed Electronics

2.2 Printed Electronics @ i

+  Printing process %~ — X & "% Flexible Electronics (32010FHICFAFE D 2K Z M 2. Tt X 5 7 RF ID Tag HRIEE., 7 4 v 28X €
U, Zansilte vyin & kA Bl - 754 ARSI N0, £ D% T% Printing TER T 20 Clda <, F50MAR LI Si
IC % fifiv> Printing @75 258 L T\ 2 #3 D & % Printing TfE# 3 % FHE ( Flexible Hybrid Electronics ) 28 Fifit & 72 o T o 7z,

128 bit Organic RFID Transponder chip 13.56MHz RFID tag THINEILTEE

3-bit binary 5 A
—k R H 8:1 MUX I —Poutpulregns*erl

N 01010011 53 Ciet] [ Dwe
- 01101001 69 Manchester
e 10100100 A4 encoding
> 00011110 1E
> 01111100 7C D Q
: 10000110 :e cs
| { 16-bitline 3, o & b out
select : 10100100 ;'3 cuas
1
= ALOHA select
P sel
: 1% Photo sensor

Holst Center, ISSCC 2009 ¢
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2. Printed Electronics

2.5 Printed Electronics DL T ¥4 X
s TFT

JAPERA (Japan Advanced Printed Electronics Research Association) (¥ 2015%1C Inkjet Printing % 7' & & 21 —HRICERH L 2H 7 v &
A CYEBLL 7= TFT array Z ¥ L 72, *

TFT O#H&E XX 112773 Bottom Gate / Bottom contact #fi&i T, AR EMAEE % Inkjet THIEL Tw 5%, Gate XU Source Drain #h (%
Offset Printing T, Gate Insulator (% Slit Die Coating TIZHK L 7z, JEWK L 7z TFT Array Z[X 2 iC/" 3, Fikd 7 4 A L4103 30 ED 300 x
400mm T, X 85 ppi TH 5,

o TFTFrEZKI 3 1R T, FEIBEIEIL 0.3 cm2/V - s, P On BT 5u A, HNANT7 Y FiE 0 <10% TH - 7z,

1 3
o
1oeon Vd=-30V
Pixel Electrode e e
[nsuh_tgr - 1.0E-06
Organic Semiconductor — oo
1.0E-08
SOUP"GI Ehctrodr‘“ | % 1.0E-09
Drain Electrode - i/’/ 1010
Gate Electrode ~| Plastic Film Lor1
r \ 1.0E-12
Gate [nsulator Via
1.0E-13
Source Bus Line | Gate Bus Line e T w0 o
Organic Semiconductor Drain Pad vg(v)

i)

]

v

i — HABESSEE 20154 78%: 25 66-69
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3. Solution Process OLED

3.1 Solution process OLED i
# Solution process OLED D ¢ 2%

«  Solution process IZ X % Active matrix OLED @7 vt X7 v —% MRS, HEEME O TFT TREZKT L7t PDL ( Pixel
Defining Layer ) I X - T Bank #2E L. % ® Bank NIC Inkjet IC X o THREMEIZHNT 5, ZOREZEL CTRAEERIELEI NG, &
BEBEL RT3 F v ) 7TEAE - @XECRE I CEROEREIERE L 7-#&E R0 T, Inkjet &iZIED 7' v & X 13EKEITHLIL S,

A v oY=y b HRIE

Bank ’—‘—E
A Pixel electrode i
Passivati(;‘b.. “ ‘ ,": ‘ SOIUble%%M‘ *\’l‘
Souzce Interlayer ... Draip." ;
’—GateL‘ s 1 Bank
r Gate Ti] llslfarnr j tep' Pixel CW
0ly-91
substrate substrate
TFTOERK | 1. Drop placement by ink-jet
2

Solvent vaporization

- A - e
Pixel elerﬁndc Pixel eler;tmdc

substrate substrate

3. Drying | 2. Ink drops spread and merge |

Source: UBI Research DB
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3. Solution Process OLED

3.4 Solution process OLED Device & Process Fa¥s

# Interlayer mixing

Interlayer mixing 232 Z 2 S DALE & F ¥ U 7 OGSO ALiE & DBfR % Kyung Hee Univ. 23#& L. IDW2020 THE L7, *

o HTL, HBL, ETL, EIL Zff5, EML O F X b 7221 Z 8B T fpktEd TPBi & L7z 784 2 A & IEfLfi%EtED APPGO87 & L7z 7%
A2 B Zff#l L7, 2z, HTL & EML (% Solution Process T/ L. HBL, ETL, Cathode 13EZE735 CTIEK L 72 ® T Interlayer
mixing [¥X 1 ® & 91 HTL & EML o ilcifeZ 3 2 L1725,

INHZDODTF AL ZDEQE B L72DAM2TH B, THAAZAADBT AL ZBICHARTEHWEQE Z/RLTWw3, ZRIEK1ITRT
E5IChRAFPDENC L > TETF L I FAOBEGOHEROMENR Y 7 F L, 754 2 B OE&IIH#ESTIEA T Interlayer mixing D7 &
Ko TCLEIZDICFREETIREC22EZON S, BlH interfacial mixing 23 Z > TH BAEAMIH QN E 2 WY ICERFT T2 2 &1
Lo TRES IR 2 2 L 2R L T B,

Solution | evaporation Solution |evaporation
1 5 10
—-®-Device A
-@-Device B
8 .“.—t\
= u *—
= o, TT—e
LL B
a 4
(1]
2k
Dk 1 L 1 1 1 1
0 5k 10k 15k 20k 25k 30k

Luminance (cd/m?)
* The NaLe et.al. IDW2020 Digest OLED 1-4 p.371
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3. Solution Process OLED

3.4 Solution process OLED Device & Process Fa¥s

s R

Inkjet 7' 7 & X CHLE L 72 Solution Process OLED TEIfER b KL D&t 13 JOLED @ 204 ppi TH 5, ZNTIEIN% 403 ppi & L
725 &9 705 OWET % Juhua 28 SID2020 T L 72,

403 ppi D & & ® RGB Stripe B DGEDOHZRTIEIZK 1 D X Hi1c7 b, BIH 4% sub-pixel OFFHMEIX 13um TH D, —FH., WHOEK=E
CTEZDORRIIK 2D X 51> TWwb DT, #HlZ XD 1 pL DEHOWREIL 12 um TH 5, > T DI % sub-pixel D FIHITT
MEHICERNGEDE L LX3DLSIChb, ZOWRMOEMEEDL £ 10 um &35 &K% IEME ICsub-pixel NICH:H3 2 DI AA[RE L
WwWHZE&ilhb,

«  Juhua 3 Z DOREE R T 272 DICHFENNZ — v ZHRICKEI L, W E 5~8pl, NV ZIHE :: 15um, HHAEE : £15um &\ ) HIRIS
¢ 4.92 81 403 ppi D EFEM AN DEIFICHEII L7223, ED X ) BEFEANAZ — v IR L Ty,

63.0um Ink Drop volume vs Drop diameter m"&““"‘" Simulation
1 | 2 - 3 Printhead Nozzle
Currenit printhead Drop volume
5« 10p!
21
7
Ty ] 5ol : 21um
63.0um »

Drop Diameter(pm)
=

~

f dum l
' 1 3 5 10 [ Anode ITO :13um |
Plarnarization Layer/TFT Area

Ink Drop Volume(pl)
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4. Quantum Dot @ Display J&H

4.3 & ¥ Quantum Dot
# Inkjet H QD Ink

a2 QD % Inkjet HI 3% 720 D 4 2 % DIC & Nanosys 25 FIFAFE L IDW2017 THE L T\ 3,

HET N4 2 & LTt Blue @ Backlight % £fH . CF ofWb Y ic QD %22 LCD TH %5, I X o T Backlight D FIHZIE % |
FTEBBEE LTS, LaL. 2olRiE QD OLED % Micro LED I 2 0 £ £ T & 2 5ifiTh 3,

OD (31577 (W2 HUFRE 2 5728 2 72 0 ICEIRE (156~50%) & L. BELctZ8faz BHICfedE X ¢ 5 72912 TiO2 % 5~20% EA L T b,
Btk oL 32k & UV ko /5% 7 A b L7z, Inkjet Head |3 Dimatis ® 3 @ % fiif,

1 @ X 5 7z Black Matrix Bank (& & 2um ) OHIC Inkjet TGreen & Red @ QD #HIfl L. Blue sub pixel 13755/ & L 7=, MR (X 42
ppi TH %, Green & Red ® QD % HIj - fH L& ICEMHICFEIHD Yellow DIEZ AL L T QD J8§%#&E#$ % Blue %7 v + L7,

Z @ QD plate % Blue Backlight iCER 72D K 2, K3 THhD,

1 2 )
5mm{} 180um
$20um
70mm
580um
5mm]

Ref. Ravi Tangirala et.al. IDW 2017 Digest MEET 4-2 p.1330
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