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Optically-addressing spatial light modulation technology
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Abstract: The Spatial Light Modulation(SLM) technology has been widely applied to the fields of
threshold switch, high speed optical interconnection and optical logic operations, which demands good
performance on the real-time and fast optical signal addressing. Compared with Electro-Addressing
SLM(EA-SLM), Optically-Addressing SLM(OA-SLM) shows great advantages of fast speed and high
resolution by parallel addressing. Nevertheless, how to achieve fast and stable optically addressing is the
key point in practice. Based on ZnO thin film as a photoconductive layer, Liquid Crystal OASLM(LC-
OASLM) is designed and fabricated; the modulation of the readout light intensity and phase distribution in
the two-dimensional space is achieved effectively.

Key words: ZnO thin film; optically-addressing; Liquid Crystal Optically-Addressing Spatial Light
Modulation (LC-OASLM)
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Fig.1 Structure of blue-violet device
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Fig.5 Transmission spectrum of different ZnO
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Fig.6 Response time curves of different ZnO films (pure ZnO (a), ZnO:Cu (b))
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Fig.7 Response time of different ZnO films (pure ZnO (a), ZnO:Cu (b))
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Fig.8 Structure of ZnO:Cu-based transmission-mode photoconductive LC-SLM and result of optical addressing

8 ZnO:Cu S i I 1 A5 44 B H SRR
3 #it

KRS AE 1TO LU ZnO:Cu 35, #EAT 6 HEBEI L & ZnO:Cu I AE LC-SLM = i i i 01 25
W, Whss R MA@ SRR LIDERE Zno HERE SE B P OB Y . ZnO:Cu 8 I LA AR 4 1 BU%
PE, fE LC-SLM ™ ZnO:Cu A5 11 BELBT A 1k 1A S8 Stamm R e 1 — T 0 30 R A, T HH BVt 18 388 BT 1) A 1Y
e BTG, B ZnO:Cu WEEAE N LC-SLM BOE A RE, I GG A4S (0 261 S A0k, ELst
FeVE R, TARGRES A . AT AT T, R A 52 B 3T 21 40 0 S 5 AR A 1) 4k 25 (8] o A
14 8 1

S E 3k

[1] ZEEMGRHE, T, WYESEa 2 mHGIRH ], i T3 F, 1993.4(4):220-229. (LI Yulin,ZHAO Mingjun,WANG
Zhao. The light modulator of real-time two-dimensional space[]]. Photoelectron-Exciton, 1993,4(4):220-229.)

(2] Wi, Ak B 5L 25 ) D' O ] &% B9 S B R DR ST (D). AR L 7 BH B R 2%, 2011:1-5. (XIE Jiehui. The key
technology research of Zinc oxide-based liquid crystal spatial light modulator[D]. Chengdu,China:University of Electronic
Science and Technology of China, 2011:1-5.)

(31 ESIW. W23 1) 0 I8 A8 7 8 4 e P 28 B L (D). AT M :#7 IRk 2%, 2008:1-23. (WANG Qiming. The research
and application of liquid crystal spatial light modulators’ phase modulation[]J]. Hangzhou,China:Zhejiang University, 2004,
40(31):59-60.)

[ 4] Sharma P,Sreenivas K. Analysis of ultraviolet photoconductivity in ZnO films prepared by unbalanced magnetron sputtering[J].
J. Appl. Phys., 2003,93(7):3963-3970.

[5] Ghosh T,Dutta M,Mridha S,et al. Effect of Cu doping in the structural, electrical, optical, and optoelectronic properties of
Sol-Gel ZnO thin films[J]. Journal of the Electrochemical Society, 2009,156(4):285-289.

[6] B 528 Zn0 BEMEM T 45/ 0045 — M JRFR[D]. K% K% B T K 2%, 2008:63-68. (TANG Xin. The stability of
doped ZnO and the first-principles electronic structure[D]. Dalian:Dalian University of Technology, 2008:63-68.)

[7] CHEN Y, XU X L,ZHANG G H,et al. A comparative study of the microstructures and optical properties of Cu- and Ag-
doped ZnO thin films[J]. Phys. B., 2009,404(20):3645-3649.



178 KMZMESEFEEFR 13 %

[8] T ZFEAE,AEE. WS FR M BESE . H E %, 2002,29(12):1064-1066. (WANG Ning,LI Guohua,
YUN Maojin. The research of LCD’s electronic control birefringence[J]. China Laser, 2002,29(12):1064-1066.)

[91 BABYAR AL . SR ER0Y LR AR [I]. W5 7R, 2006,21(4):384-387. (ZAO Jielin,REN Guangjun. The
experimental study of the electric effect of LCD[J]. LCD Display, 2006,21(4):384-387.)

EEE A
= OE(1983-), B, WPEHEHMH A, X §&(1990-), B, wibE RN A,
TECAT A5 A, 2N A AL R 5T TR Ao Az, WF9E 77 10 R EAGEE M R

email:514486860@qq.com.
IWPEUE(1991-), F, AW, FEELA A+
g, EENF AR RO

B FE(1963-), H, WlIELMIT A,
Bz, FENFEATEM B TR,

uav siow cuina 2019
ezl FBPEXANKXZERSES

20154 Jb x¢

AHATALEIFIE AL 7
3 R




