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Dual beam formation and 2-D scan technique of
liquid crystal optical phased array
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Abstract: In order to realize dual beam formation and 2-D scan in optical phased array, choosing glass as substrate
material and liquid crystal as phase-shifting medium, using the electric control phase-shifting characteristics of liquid
crystal, double beam formation and phase control spatial scanning of incident light were gotten. Wave control data were
transmitted to LCD driver chip by FPGA chip and the liquid crystal phase shifting array was driven by voltage, and beam
scanning function was controlled, so a single transmissive-type liquid crystal optical phased-control array assembly was
developed. Therefore, based on beam scanning function of the assembly, a liquid crystal optical phased array was
developed by cascading multiple-assembly to realize dual beam formation and 2-D scan. The results show that the cascading
system has the ability to achieve double beam independent deflection control and high precision 2-D deflection.
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Fig. 1 Schematic diagram of liquid crystal optical phase array
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Fig.2 Schematic diagram of equivalent phase grating formed by periodic

voltage
JEST R CHE (4 T 5% A 2 0 S S N Y
KFR

gw:ﬁﬁ (4)

(2) M3 iR PR FAE LD AR £l 2
p(x) = 218(96 - nd)exp(—j-(nd,))|®

rect(x/A) (5)
K, (nd, ) JEXTRLAANL nS, 5 27 FHERIAEL, W&l
3 FiRo
AR FR DGR 2 T S8 A% GE I AR 12 B v )
WM RS AR I 0 S5kt S i s,
R FR At



316 HS5H

VERAN 9 e AR W 1) B o S D 2 A A 633

T 1 T T T T T %

incident light
Fig.3 Schematic diagram of equivalent phase grating formed by non pe-
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Fig.4 Schematic diagram of dual beam formation technique

RBEA SO A LA , I IRTT 170y 7 1),
W E, B8 N —EIEECA 1, B 46 A0
O ’ EI] N

E, = @”’%[ 0 ] (7)
| %m:l 1+ exp(j-0)

HIT A4 B ROEA T 5y J5 1 e Sy o 45°,
AR R ARG A A T 25 0 A9 UO'E o 8 i 41 D'
(AR ASD R E 2 BRI, X — 2l LIZWE ) -

2 .
@.tl:l %exp(] .O)S

H O O
%}D %ZeXp(jg) E

E, = (8)

PR TR 180 48 1 i 52 56 M ] ARSE AR 2200 /2
102 s VAR SO T B VA B € S el e U
B AL RE S A [R] B IR

SRS S AP Rk, BI(3) e (5) 3K, 20

S T VR R 0 2 D 4 0 A S R A R
rn A I 2 o AR R A = S, WA 8RR TR
d=11pm,n, =1.521,n, =1.746,

LA R PG X2 0 O B, TS PR
PR A At , A i 1 ) o R A T, ]
Sa PR % M (3) A (5) 30, 45 75 1 DARTERE 3°
D% £ 1 P BNy 7 T AR BRSO B R R A= y O
i , i £ BE Sy 3 () P ol R ik o 4 e 37 S5 A
D7 RN I A AT £ T AL B S ) L AnfEl Sb
s s $ie R (3) R (S5) 20, 45 T 56 2 I AREERE 1° 1
5 PR A R L 1 D I S 8 D0 SRR A e i)
e Awde £ B S 1°, a8l Sc fros s % B8 (3) 8k
(5) 2, M55 1 ARIES 2 A HREERE 300 1o
e FEy B B L v 7 T IR 2 0 D SRR Ay O Tl
D% , D £ B2 3° 5 7 IR S IR R AE « O
I 2% e FARE SR 10, NP 5d R Sl 4 410k
R T LR I, RGeS IR U

: b

a

Fig.5 Experimental images of dual beam formation
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Fig.6 Schematic diagram of 2-D scan technique
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Fig. 7 Experimental images of 2-D scan
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Fig.8 Schematic diagram of dual beam 2-D scan technique
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