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Abstract: Manufacture of organic flat panel displays without any vacuum or high-temperature processes promises a sim-
ple and cost-effective route towards inexpensive display technology, which would greatly have an impact on the industrial
and electronic markets. In optoelectronics, inkjet printing (IJP) technology is being developed as an alternative to the tra-
ditional techniques for organic materials deposition. 1JP of organic materials is with no doubt the most promising technique
to easily fabricate, at low temperatures, low cost, flexible devices and highest throughput production processes such as
roll-to-roll (R2R) printing in the field of Organic Electronics. The all-solution process eliminates the need for high vacu-
um for thermal evaporation of the cathode, which paves the way to industrial roll-to-roll manufacturing of flat panel dis-
plays.
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Fig. 1 SEM micrograph of printed PEDOT in pixel well(a) and

SEM micrograph of three-dimensional pixel well of white

light interference (b)

F1 ERTAEBANMGERPBEITSE KT ELIE
Table 1 Colculated data correspond to jet-ink of printing into two

different well sizes

Parameter 30pm 250pm
sub-pixel pitch sub-pixel pitch
Bank width/pum 5 20
Maximum aperture ratio 0.74 0.83
Required wet volume/ pm? 13 936 1 095 866
oy 11664 8 381 157
Just wetted volume/pm? 1782 1 387 903
Drop volume/pl 3 30
Drop volume/pm? 3 000 30 000
Drop diameter/ pm 18 39
Number of drops to fill 4.6 36.5
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Fig. 2 Graphs show PEDOT film profiles for pixels on either side of a

swathe join: (a) graph shows profiles for the case where the
swathe join is significant and (b) graph shows profiles for a
reformulated ink that was developed to remove the sensitivity

to swathe edges
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Fig. 5 TEM micrographs of namo-silversol particles on printed cathode of PLED device
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Fig. 6 Schematic diagram(a, b) of display structure of full-colour display and entity photo of IJP prototype PLED(c)
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B e LG AR A S BRI 4 T 92k o2 LA Number of pixels 288 x 64 9% x RGB x &4
FTERA K AR 88K, TE AL 64 D FA7 1947 (A Zk), Pixel pitch 0.11 mm x 0.33 mm 0.33 mm (RGB) x 0.33 mm
B 6a, o BTRICTERE Y 0. 28 mm, e i 0B B 2k 0 Fil factor 8% %
. Grey level 16 65536 (colors)
55 «»«Hrm} %‘r\‘ 8 o % WESTATY, EAVE RS TREN KIS, A BB
’ o Ry EEE . SEM B B, (K 6b HridiBl) Fesh Ja 4l
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Fig. 7 Molecular structures of the materials used in the experiments 0.62, 4.38, 0.93 cd/A, @ﬁéﬁﬁ}%ﬂﬁ(o 63, 0.37) .

K8 4, &, WO OLED 7Rk
Fig. 8 Photo of red(a) , green(b) and blue(c¢) mono-colour fully printed OLED displays

9 %EDHJ"JIL @ OLED WoRb iAo MIECHSAMEAR AL, & BREKOL=EMERA

Fig. 9 Photos of fully printed color OLED displays, illustration in figure(c) is optical micrograph of red, green, and bule pixcls under

ultraviolet irratiation
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