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Micro-Nano Flexible Manufacturing and Printed
Electronics Materials
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Abstract. Micro-nano manufacturing technique is mainly used in optoelectronic and IC field. With the international new
round of development of printed electronics technology, circuit line width becomes thinner and tinner, which challenges
the ralated printed electronics materials and its application technology. However, the traditional printing technologies are
difficult to achieve such precision circuits. Based on micro-nano patterning laser lithography, the roll to roll nano-imprint
technology and related nano-assembly technologies, the developments for the micro-nano flexible manufacturing technology
have been briefly introduced. The printed circuit line width has been reduced from dozens of microns to several microns or
even submicron. For the large-size transparent conductive films with micro metal-mesh structures, the line width of metal-
mesh circuits and size of film have been achieved to 1.5 pm and 106. 68 cm, respectively. This kind of process is also
“additive” manufacturing. Therefore, the micro-nano flexible manufacturing will become one of the core technologies and
the powerful tool of a new round of revolutionary development for the printed electronic materials and devices.
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Fig. 1  Pictures of the micro-patterning system( a) , 3D micro-structures(b) and large size photomask( ¢)
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Table 1

Comparison of laser patterning systems

Model

Parameter

Performance &Application Technology

Wavelength: 441.6 nm

Resolution: 0.6 pm

Modulation mode; AOM

Exposure rate; 170 mm?/min@ 1 m
Wavelength: 248 nm

Resolution: 0.25 pwm
Modulation mode: SLM

Heidelberg DWILA000

Micronic Sigma7300

Exposure rate;: 100 mm?/min@0. 25 pm

SVG OptronicsiGrapher820 ~ Wavelength: 351 nm

Resolution: 0.35 wm/0.2 pm in period

Modulation mode: SLM + PLM

Exposure rate: 3 000 mm?/min@0. 54 pm

The AOM is little bit old tech-
nology for writing the micro-line
width of mask

2 pm line width
Mask preparation
$1.5 M/set

0.5 pm line width
Mask preparation
$ 15M/set

Too expensive, only used by the

international line semiconductor

mask factory

1 li idth I
pm e wi The latest advanced hybrid li-

0.2 pm structures mask thography for fast patterning of

preparation

$0.8 ~1.5 M/set

micro-nano structures
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110 5~20
Continuous Metal film ) 0.1~10
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Mesh CNTLio-11] 60 ~400
membrane Metal mesh!3:12-16] 10 ~30
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