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Fig. 1 Comparison between conventional microfabrication for integrated
circuits and printing fabrication
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Fig. 3 World map of printed electronics
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Overview: Fields of Printed Electronics Applications
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Wide Applications of loT Sensors
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Fig. 7 Examples of printed flexible hybrid electronics

(a) T B

ShA BN T AR A R TR A TR T R KA
S ENR L FRERE AT TR BE I L BRI SRk TR AR G 3T
Wi, BTSRRI TR . M 20174F 3 H £ LOPEC [H R
W ESREAKE , SMEERGHE TR KE
B, GG E AR, R R R AR W . X Rt
IRA L TFRIHRB AR 254U T 55 AR AR A0 , Bl g 4
I GE B T2 -5 G5 SUEDR A A L TE LA b vl 2 s ) A SR
MRS, A AR T 5 B FL - e i — A T 2240

6 @ig

B FL T R — A3 o T S AR BT, A I 1]
HAK o BRI CE AR B 5 2 5838 FBIHT , A 50T
G S 0 HE AR A BB | 54 RE Y T VAR FL T SR K A

19



2,

Fl S5 2017,35(17)

SCIENCE & TECHNOLOGY REVIEW

Ko AHENRHL A B AR — DN ERIBT AT, E 7 R %
Jer AR o PR, Anfal /e A T 375 SR AR SR nT g
BT 75 5K b 4R B BT oL 5RO B BT 2R R 5
5T SR OGTE M R AT o AR B 5 SR B8 7 5 Bl L 14
ARPZ X — ARG AR KW E A P [ 2016 47T
iy Py R 5 T 2L 2R ) BTV S s BORBIE A TR R A A AR
AR AT BRI 7% 34 I P AL S5 B0 B ) R )
WAL . B RH S TV RIS 5, T LS B
LT RS 125 51 HOR B 22 1) © A AT U, I3 H T Y
5

&% 0k (References)

(1] 48 Hr, I3 30, B RS, A5 BRI 2 PPRE BOR R M. A
H EAEHE L, 2012,

Cui Zheng, Su Wenming, Zhao Jianwen, et al. Printed electronics:
Materials, technologies and applications|M]. Beijing: Higher Education
Press, 2012.

(2] FEE . SRR THAR SR HIML. 55 3 A Jbat: i 45207 Hh i,
2013.

Cui Zheng. Micro—nanofabrication technologies and applications: Princi-
ples, capabilities and limits[M]. 3rd Eedition, Beijing: Higher Educa-
tion Press, 2013.

[3] Sirringhaus H, Kawase T, Friend R H, et al. High-resolution inkjet
printing of all-polymer transistor circuits[J]. Science, 2000, 290(5499):
2123-2126.

[4] Kelley T. Organic electronics: Materials, manufacturing and applications
[M]. Weinheim Boschstrasse, Germany: Wiley—VCH, 2006.

[5] Lewis J S, Weaver M S. Thin—film permeation—barrier technology for
flexible organic light—emitting devices[J]. IEEE Journal of Selected Top-
ics in Quantum Electronics, 2004, 10(1): 45-57.

[6] 425 . EVRIHF Ry R4 [N BHE H 37, 2012-06-29(08).

Cui Zheng. Past and present of printed electronics[N]. Science and
Technology Daily, 2012-06-29(08).

[7] Rogers D. Nanomaterials are becoming synonymous with printed elec-

tronics[J]. +Plastic Electronics, 2011, 3(6): 35.

[8] Jung M, Kim J, Noh J, et al. All-printed and roll-to—roll-printable
13.56—MHz-operated 1-bit RF tag on plastic foils[J]. IEEE Transac-
tions on Electron Devices, 2010, 57(3): 571-580.

[9] Kamyshny A, Magdassi S. Conductive nanomaterials for printed elec-
tronics[J]. Small, 2014, 10(17): 3515-3535 .

[10] A7k, Meakife. EDR A FHOAR: e lati ok 2 T REIN). B A

1, 2014-04-04(06).

Yang Bin, Teng Jipu. Printed electronics bring more possibilities to
electronic industry[N]. Science and Technology Daily, 2014-04-04
(06).

[11] Cui Z, Gao Y L. Hybrid printing of high resolution metal mesh as
transparent conductor for touch panels and OLED displays[J]. Sid
Symposium Digest of Technical Papers, 2015, 46(1): 398-400.

[12] FE 5, = H e, BARER, 55, BB 12 B 5 oy 5 A HEAh vk
71.201110058431.X[P]. 2012-10-09.

Cui Zheng, Gao Yulong, Chen Linsen, et al. Patterned flexible
transparent conductive film and fabrication: ZL201110058431.X[P].
2012-10-09.

[13] Organic and Printed Electronics Association(OE-A). Organic and Print-
ed Electronics, Applications, Technologies and SuppliersfM/OL]. 6th
Edition. (2017-06-05). http://www.oe—a.org/downloads.

[14] Anon Trillion sensors roadmap[C/OL]. (2013-08-23)[2017-05-05].
TSensor Summit 2013: 23-25. http://www.mancef.org/tsensors—trillion—
sensors—summit/.

[15] Shinichin N. Flexible printed electronics technologies by JAPERA[C/
OL]. [2017-05-05]. http://www.printedelectronicsnow.com/contents/
view_breaking—news/2015-02-05/0e—a—expands—its—international—net-
work/.

[16] Melissa Grupen—Shemansky. Collaboration and development of a flexi-
ble hybrid electronics ecosystem|C]//Large— area, Organic & Printed
Electronics Convention(LOPEC) Conference. Messe Miinchen: Organic
and Printed Electronics Association, 2017.

[17] Yuan W, Gu W B, Lin J, et al. Flexible and stretchable hybrid elec-
tronics systems for wearable applications[J]. Sid Symposium Digest of

Technical Papers, 2016, 47(1): 668-671.

Printed electronics: Past, present and future

CUI Zheng

Printable Electronics Research Center, Suzhou Institute of Nanotech and Nanobionics, Chinese Academy of

Sciences, Suzhou 215123, China

Abstract

Printed electronics as a newly emerged electronics discipline has received increasing attention in recent years. Electronic and

optoelectronic devices and systems fabricated by printing are of several distinctive advantages, such as large area, flexible, customizable,
low cost and environmental friendly. Though printing’s resolution is not as high as conventional microfabrication, the above advantages are
enough to warrant many new applications. This article gives a comprehensive introduction of the definition of printed electronics, its origin
and development history. Based on the author’s own many years experience, the technology and commercialization challenges for printed
electronics are analyzed. The future development trend is described. It is hoped that this article will give readers an overview of the new
technology.

Keywords printed electronics; flexible electronics; inorganic nanomaterials; internet of things; green manufacturing
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