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Abstract A high-order tunable Bragg waveguide grating can be prepared on lithium niobate by using the methods of
photolithography and titanium diffusion. Its related characteristics are analyzed. The effects of duty cycle, grating
order, waveguide width difference and applied voltage on the reflective spectral properties of higher-order Bragg
waveguide gratings are analyzed. The results show that the refractive index modulation depth, the maximum
reflectivity and the zero bandwidth of gratings change periodically with the duty cycle, and the central wavelength
shifts to the longer wavelength with the increase of duty cycle. When the best duty cycle is chosen for each order
grating, the refractive index modulation depth is the largest, and the maximum reflectivity increases and the zero
bandwidth decreases with the increase of grating length. With the increase of waveguide width difference, both of
the maximum reflectivity and the zero bandwidth increase, and the central wavelength shifts to the longer
wavelength. Moreover, with the increase of applied voltage, the reflective spectral shapes almost remain the same
and the central wavelength shifts to the longer wavelength and presents a linear growth trend.
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Fig. 1 Vertical view of Bragg waveguide grating Fig. 2 Sectional view of Bragg waveguide grating
L1 i 7 e S M 235 4 B A 80T S 8y O ) S SRR AR Ak, B
M1 s NA<y< (N+1—p)A
ne;f(y) — ’ (1)
Nee =Nepn + Ay (N+1—p)A <y <(N+DA

S 7 A AEA DX 5 BT 8T 8 3 5 e P M DX S O AT 80T 5 23R 5 Ao S AR A X5 40 DX ) AT 2803 S R
ARt s N O IR RAECH A A K p S A T S OUHI A A B AT ST S AR AN R 3 iR

off2 [~ —
s, Uyl
PR
g e
N . . .

le——>
A

B3 ey v Jr m A RO S AR O A

Fig. 3 Effective refractive index distribution of waveguide grating along y direction
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Fig. 4 Refractive index modulation depth A,, versus duty cycle
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Fig. 5 Electro-optical tunable Bragg waveguide grating
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