2008

Mz dsTT

Pad Printed PEMS Device Printed on a Curved Surface
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Abstract

This paper presents the electro-luminescence (EL) display lamp which is patterned on a curved surface by
the pad printing method. The printing methods, including the gravure, screen, flexo, inkjet, and pad printing,

have an advantage of one-step direct patterning. However, in general, the printing and semi-conductor process,

except pad printing method, cannot be applied for patterning on a curved surface. Thus, in this paper, we used

pad printing method for patterning an EL display lamp on a curved surface. The EL display lamp consists of 5

layers: Bottom electrode; Dielectric layer; Phosphor; Transparent electrode; Bus electrode. Finally, we printed

EL display lamp on a dish, which has a radius of curvature 80mm. The EL display lamp was driven at AC

200V of 1kHz.
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Fig.1 Schematic diagram of pad printing process: (a)
Doctor blading; (b) Pad approaching to the engraved
pattern; (c¢) Ink transferring onto the pad; (d) Moving
toward the substrate; (e) Pad approaching to the
substrate; (f) Ink transferring onto the substrate.
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Fig.2 Pad printed line pattern of 35 pm width and 2.4
pm depth.
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Fig.3 Pattern distortion error caused by the
deformation of silicon pad (measured at every 2mm
distances from the center of pad).
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Fig.4 Design and fabrication process of the EL display
lamp printed on a curved surface.
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Table 1 Pad printing process condition for each layer.
Printing Pattern
Layer Condition Height | Remark
Bottom 41 tl.me prmtn.lg 11
lectrode minutes curing 1.4pm Q/cm
¢ at120 C
5 times printing
Dielectric 2 minutes drying 4.6um
at120 C
5 times printing
Phosphor 2 minutes drying 2.2um
at 120 C
5ti inti
Transparent 3 ngﬁfliezrclﬂ;ﬁﬁg 3.5um 8~20
electrode at 120 C kQ/cm
Bus 45 timei printipg 26
lectrode FIHILTEs CUTng >.77um kQ/cm
¢ at120 C
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Fig.5 EL display lamp pad-printed on a PEN film.
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Fig.6 EL display lamp pad-printed on a dish having
radius of curvature 80mm: (a) Off state; (b) On state (AC
200V, 1kHz).
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