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The parameters of the modulator used in the simulations are
N,=Np=5 x 107 ¢m™3 as acceptor and donor doping, L;=L,=1 mm and a
DC bias voltage of Vp=-2V. The modulation frequency is fpr =15 GHz.
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The optical output of an MZM can be written as: e I e e L 55 . | |
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Termination
e SMSR of different harmonics versus RF power on the left, and simulation and

measurement results for the generation of the first two harmonics on the right.

VSOHTCG

g v, Vi — P =~ 10dBm 20 IR
| ]72_ api ]72' ap> B RF:_ _ : bias;:
E, = A(t)e* "' | e@he T gl e T e N vy
10 —Ppp= 3 dBm _ \\ /\ / —V, . =-4V
_ _ m s —V,. =-5V
L N . . . . _ ”l \ ) & \ —V,_ =-6V
where A(t) is the time-domain shape of the input optical signal, Vg, = Vg + Z \\ g 10 %
Vac is applied voltage, fop: is the optical frequency, L; and a; is the length 7 s \\\ 7
and loss coefficient of the modulator at arm /, respectively. Due to simplicity, et A 5
we assume @ = A= a, Ly = Ly=L, Vypq = Vo + Vppsin(2mfrpt), and ? B freshold fine
Vap2z = Vgc. After Jacobi Anger expansion, the detected signal at the ’l 2 3 4 5 00 o 0 20 30 40
photodiode can be found as: Slowdown factor RF power [dBm]
1(1)=E, (1)E, (1) = Fnhancement of the SMSR using the slow-light effect, quantified by the slow-
o ) . down factor on the left and the required RF power for reducing the SMSR of a
24(t) e “[1+BJ,(C)+2B> J,,(C)cos(2nw,t)-2D) J,, ,(C)sin((2n-1) ®,1)] standard MZM on the right.
n=1 n=l1 \ /
In which:
(1 1) A (1 1) —
B = cos ﬂVDC C= v D =sin 7Z'VDC - —V
\ O J) N \ SEIRE P » Slow-light modulators can decrease the required voltage for a 7 radian
| | o phase shift by increasing the slow-down factor.
and J(x) is the Bessel function of the first kind > The SMSR decreases by an order of magnitude if the modulator is
employed at a slow-down factor of 4 by using 15 dB less RF power at the

\ same time. /
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