
HW 6-1. Consider a silicon optical phase modulator/VOA shown
in the following figure. Assume that when the current is injected
through the anode and cathode, the carrier concentrationΔN
(=ΔNe =ΔNh) is uniformly distributed in the intrinsic rib region.
Assume the effective index of the waveguide mode is
approximately the same as the refractive index in the rib region.
Device length L = 2 mm. Operating wavelengthλ0 = 1.55μm.
Please calculate
(a) The requiredΔN forπ-phase shift. (i.e.,|ΔnL|=λ0/2)
(b) The requiredΔN for 30 dB attenuation. (i.e., e-ΔαL = 0.001)
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HW 6-2. Consider a rib waveguide shown in the
following figure with n1= 3.5, n2=1.5, n3=1.0, w = 2.5
μm, h = 3μm, r = 1.7μm, R = 1mm andλ0 = 1.55
μm. Please calculate (by using the effective index
method whereβ = 2πNwg/λ0, kxg= (neffg
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2)0.5·2π /λ0),
(a) the bending loss coefficientαbend
(b) the total bending loss for a 90º bend (i.e., the
total bending loss = e-αL when the length of the arc
L=πR/2)
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HW 6-3. If two identical rib waveguides as
described in HW-6.2 are placed closely parallel to
each other with a separation s = 1μm, please
calculate  (by using the effective index method as
in HW 6-2, where kxc = kxg)
(a) the coupling coefficientκ
(b) the coupling length Lπ


