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Dispersion Tolerance for Optical Duobinary Transmitters based on
a Mach-Zehnder Modulator and an Optical Filter

Dong-Soo Lee
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Abstract We theoretically investigated dispersion tolerance of an optical duobinary transmitter employed a
Mach-Zehnder modulator and an optical filter. Compared to the optical transmitter based on a Mach-Zehnder
modulator and an optical delay interferometer by optimizing the applied voltage for improving the dispersion
tolerance, the demonstrated duobinary transmitter provides improved receiver sensitivity and higher dispersion
tolerance while maintaining narrow spectral bandwidth.
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Fig 1. Schematic diagram of the optical duobinary
transmitter based on a Mach-Zehnder
modulator and an optical filter

40|

HE AAH!
39 FAL SSMF(standard single-mode
fiber)2} EDFA(erbium-doped fiber amplifier) S A}&-3}
o] 433tk SSMFe A #4F Alg-= 17ps/nm/km
A kel o] vy A wiAlstith G
& upg} Ayt A5 A Schrodinger B4 0.2
meREglon =24 Wslshs 2 (slowly varying
pulse envelope) A(t) = the Aoz gawg

o, Qp

PN

A~
<

ojlaL

0A _ aA i 0*A 1 _ 0%4 )
G P g gl g AR )

B2 & E(group delay)e] 95, 5,9 By A W
U

2
T
4
=3
>

&5 K group velocity dispersion) ¥
A A, o' £4 A(absorption coefficient), v
28 Ar(non-linearity coefficient)o] i [APS 3 49
S yehdh 2@ 22 wAdy FE 2 s
(nonlinear partial differential equation)& #4172 Hh
(analytic solution) 2.2+ AW 3|E F-317] o77]
wj 5o Split-step Fourier WA (SSFM) .2 =4 &4
alo] 7ATE woAdS s}oagrm PG BAS 9
3 A28 EDFA(erbium doped fiber amplifier)¢] ©]%
& 30dB& ﬁ}oi o #& A4 (noise figure):= 40dBE
stk 4 £21719 A$ 3 AZ7)(photodetector) =

= PINS d‘:/—.” atal F4l719] Fa vk S 3dB
)] Zo] 75GHzS! 43} M A-E<=(Bessel-Thomson) 2
HZ 2dygd 17] HeE ARSIt A% A
7b A REA ]E Q 8(bit error ratio, BER) 10 el ]

AE AP F2 FASIT

(e}



20113 89 SHEQUHUMAEAS S| =2X| M1E M45

(@

Power (dBm|
2
="

Taml W“\_]ﬂm

&0 w0 0 00 200 400 600
Wavelength/y FJtelenC) {GHz)

Power (dBm)
5
—
=

(b)

£0.0 -40.0 200 00 200 40,0 BO0
WavelengthiFrequency (GHz)

=

-m.o..mm'w mb”m

~120.0'
0o oo 200 400 ao
Wavelength/Frequency (GHz)

(c)

Power (dBm)

a3 2, & Oig AHEY (a) OIF-HH HEI| £ (b)
ZEHE MBSt & FHto|H ]| S (c) & ZHdA
A3 & EQHlo|2| AlE

Fig. 2. Optical power spectra (a) output of the
Mach-Zehnder modulator (b) duobinary
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Fig. 3. Calculated eye—diagrams with back—-to—
back (a) using an optical filter (b) using
an optical interferometer(driving voltage
=100%) (c) using an optical interferometer
(driving voltage=70%)
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Fig. 4. Eye—diagrams after an accumulated
dispersion of 1360ps/nm and 2720ps/nm
(a),(b): using an optical filter (c),(d):
using an optical interferometer(driving
voltage=100%) (e),(f): using an optical
interferometer(driving voltage=70%)
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