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Abstract - We present simulation and experimental results on PolSK modulation based on simple transmitter and receiver setups, using, for the first time
to our knowledge, a differential demodulation based on the asymmetric Mach-Zehnder interferometer.

Transmitter Recelver Experimental results - We performed AAI\KI/IZZttmeddattmgx!mum: g - +11
: unea at minimuime. p = -
R, back-to-back measurements at 10 Gbit/s | |
using a noise loading technique sweeping AMZ tuned
_ _ 4l al maximum
OSNR values. Awide 175 GHz optical ! \ /
filter together with a single-end PIN+TIA . i o
receiver has been used. i <
—_ -6 O
LN Phase modulator Asymmetric Mach- Rz g, P 8% E\
with 457 input pigtal Zehnder Balanced Photodetector L j 000000 __ —o e —= i 1
Interferometer (AMZI) || (BPD) i 1S 0k Sy i L B0 IR 1
v.. | L & sawced o -8 -
J2 j\@n,\ J2 it | | g AMZ tuned \
o =Epn—-€ "™ X-E,—-e ™ § No need for a polarization control ! gL >mnmim | | |
2 2 14 16 18 20 22 24 25
32 : : : E T OSNR [dB
: : . . : AMZ tuned 25 .. _ _ _
Simulation results - We used a semi-analytical technigue based on the 30 - ) ot Maximum o : \
Karhunen-Loeve series expansion of noise and signal in order to 28 o : / | o \
accurately evaluate system performance. 281 3 | ol | . \3
A % = - / . g =
BT . T T X 22- - A ' X 20 -
(Ll A Z : > %
3 | | | - 320 - - Q19
4 23 . . - - 18/- SN | | —
16l- 0 g U | 17 - mid . :
& 5 ’ ” AMZ tuned 16 |
L 21 14/- at minimum ' e - - - - ~
\/S.’ 6 g 1ok _ _ _ _ ) 0 10 20 | 30 40 50
2 x 20 05 1 15 5 25 3 Frequency detuning A f/RB [9%]
. Pl S s VooV,
DPSK 18
S 17\_ | | | Cconclusions - When using differential demodulation with PolSK, the
9. R " BPD ampliude mbalance s 1 single-ended receiver has a better performance than the balanced one.
OSNR [dB] B = R-R, o ¢ -1,1] Moreover, a mixed polarization-phase modulation can further gain more
R +R; than 1 dB in sensitivity.



mailto:andrea.carena@polito.it

