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Light Valve

Optical Characteristics Analysis and Simulation of Grating
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used in projection and display fields. The optical performance of GLV is analyzed in details and simulated with

—

The grating light valve (GLV), and optical modulator based on microelectromechanical systems
(MEMS), with the changable components mobile ribbons on its surface, can serve as a diffractive grating, and be

interference and diffraction theory. All these indicate that when the GLV is in on state, the mobile ribbons should
drop a quarter of the incident wavelength. When the reflectivity of the air gap is different, the effect of the duty ratio
on the optical properties is different. The best matching value of duty ratio and reflectivity is presented.
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Fig. 2 Two working states of grating light valve. (a) Off state, (b) on state
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Fig.5 Optical model of grating light valve in off state

R AT 5 B AT

+.E sin sin ay sin(NB;)

E;, ° sin B exp[j(N—Dg 1, 12
Eo, = ryE, S0 S0NBD o N — 18, Texp () (13)
2 a: sin 3,
Hep o = Tw Sinfd;, a; = %wgsin Ois =0 = %(wr + w,)sin 4,
AL ZET BT AR
$ = X [h(c% 8 + cos 0) + = wr(sinﬁi—sinﬁo)}, (14)
S 5, PR AT R K
_ sin [+3} Sin(Nﬁl) z sin Qs Sin(N‘Bz) 2
777Rr|: [+3] Sinﬁ1 :| +Rg[ Qs Sin,gz ] ™
sin a; sin(INB;) [ sin e, sin(INB;)
2 V/R.R, [ o vin &, ][ ” “n B, ]cos?s. (15)
R LELFHRREBHA
4: i—l‘%:mmﬁ V = 770n/770ff’ (16)

BT UM T AR T TREEESSREDR 1R,



118 W% OGHDLREOGE R NTAO B 1455

1 fIAREN NS RRE

Table 1 Value of parameters in simulation

Parameter Value Parameter Value
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Fig. 6 Diffraction efficiency of the first-order
of GLV in on state
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