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Analysis of vector millimeter wave signal transmission performance
based on dual parallel MZM modulators

MENG Zhao, ZHAO Feng" , TIAN Bingyao, WANG Xiao, YANG Xiongwei, ZHAO Linxian
(School of Electronic Engineering, Xi'an University of Posts and Telecommunications , Xi'an 710121, Shaanxi,
China)

Abstract: A scheme of single sideband vector millimeter wave signal generation and transmission based on
double parallel Mach-Zehnder modulators (DP-MZM) is proposed. Under the joint simulation environ-
ment of MATLLAB and VPI, the generation and transmission performance of different modulation for-
mats in 90 GHz band are analyzed. In the simulation, when the DP-MZM works in the optical carrier
suppression (OCS) mode, the single sideband signals of the two submodulators driven by small signal
superimpose each other without the use of filters, the center carrier can be completely suppressed. The
results show that the bit error rate (BER) of each modulation signal can reach the hard decision forward
error correction (HD-FEC) threshold. The error performance of the quadrature amplitude modulation
signal after probability shaping is obviously better than that of the uniform quadrature amplitude modu-
lation signal,and the power gain of the 7 bit/symbol probility shaping 256 quadrature amplitude modula-
tion (PS-256QAMD) signal after systematic transmission is the most obvious,the power gain of 2. 94 dB
is increased after transmission of 50 km optical fibers. Compared with the existing schemes of carrier su-

presion millimeter wave,the system has the advantages of simple structure, high adjustability and obvi-
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ous signal transmission gain,so it has certain application value.

Key words: double parallel Mach-Zehnder modulators (DP-MZM) ; optical carrier suppression (OCS) ;

probability shaping multiple quadrature amplitude modulation (PS-MQAM) ; bit error rate (BER)
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Fig.1 Schematic diagram of vector millimeter wave generation
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Fig.2 Schematic diagram of system simulation
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Tab.1 Parameters of key components of the simulation system
Device Parameters
ECL Emission frequency=193.1X10" Hz;Line-width=1X10> Hz;
Average power=0.03 W
MZM1 Insertion loss=4. 5 dB;Extinction ratio=22 dB
MZM2 Half-wave voltage=6 V
EDFA Noise figure=4. 0 dB
SMF Attenuation=0. 2X107* dB/m;Dispersion=16X10"° s/m*
PD Responsivity=0.9 A/W
9 9r
£
2 2
= -100 T -100
g ‘ z
£ £
-170 i L L) o i L Ll by Ly
=130 -100 0 100 130 -130 —100 0 100 130
Frequency relative to 193.1 THz /GHz Frequency relative to 193.1 THz/GHz
(a) (b)
-18 - 29,
g =
50 g _
=) 50
: :
2 -100 8 _
g g 100
A a
150 -150
-170 171 | |
=130 =100 0 100 130 1 50 100 140
Frequency relative to 193.1 THz /GHz Frequency/GHz

(c)

(d)

B3 XREEXREESHLEMRIE: (a) MZMI HHEiE; (b) MZM2 Ht i ; (c) DP-MZM i 5t ;
(d) &3¢ BTB 25/ 7= £ /9 90 GHz B E K R iE

Fig. 3 Spectral and electrical spectrum of vector millimeter wave signal: (a) MZMI1 output spectrum;

(b) MZM2 output spectrum; (c¢) DP-MZM output spectrum;

(d) 90 GHz millimeter wave electrical spectrum after back to back transmission
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Fig. 4 Diagram of Uni-16QAM and PS-16QAM signal recovery constellation (—18 dBm) :
(a),(b) Uni-16QAM,BTB and 120 km fiber transmission;
(¢),(d) Symbol entropy 3.7 bit/symbol PS-16QAM,BTB and 120 km fiber transmission;
(e), (f) Symbol entropy 3.5 bit/symbol PS-16QAM,BTB and 120 km fiber transmission
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Fig. 6 Diagram of Uni-64QAM and PS-64QAM signal recovery constellation(—16 dBm) :
(a),(b) Uni-64QAM,BTB and 120 km fiber transmission; (c),(d) Symbol entropy 5. 8 bit/symbol PS-64QAM,
BTB and 120 km fiber transmission; (e),(f) Symbol entropy 5. 47 bit/symbol PS-64QAM,BTB and 120 km fiber transmission
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