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and measuring the hybrid power ratio of the maximum to the minimum. The sensitivity at = 5% bias offset is
improved from 0. 02 dB to 0.3 dB compared with the traditional method by measuring the signal average power
method.
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Experiments are carried out with the developed feedback and control system based on this scheme to find the

Abstract A method called coherent hybrid is proposed to monitor the bias offset drift of Mach-Zehnder modulator
impairment factors and explore the proper solutions

(MZM) by mixing the unmodulated local oscillation lightwave with the modulated signal from the same light source
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The results reveal the feasibility and effectiveness of the
optical communication; coherent hybrid; impairment monitoring; Mach-Zehnder modulator; bias
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Fig. 1 Configuration of the coherent hybrid scheme to
monitoring the bias offset of MZM. (a) system
setup; (b) illustration of the impact given by bias

offset
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Fig. 2 Photo of the feedback control circuit
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Table 1 Comparison of PPR under various conditions

With
Serial Avg. Wavelength/ Atl}: . Power Bit rate Pol.
i ]
num. PPR /nm W O.u /dBm /GHz state
pigtail

1 1.427 1550.4  without 6.0 10.0 0
2 1. 557 1550. 4 with 6.0 10.0 1
3 1.357 1550. 4 with 6.0 10.0 2
4 1.121 1550. 4 with 6.0 10.0 3
5 1.588 1550. 4 with 6.0 10.0 4
6 1. 370 1550. 4 with 6.0 10.0 5
7 1. 150 1550. 4 with 6.0 10.0 6
8 1. 544 1550. 4 with 6.0 10.0 7
9 1.584 1551. 4 with 6.0 10.0 7
10 1.335 1540. 4 with 6.0 10.0 7
11 1. 365 1540. 4 with 3.0 10.0 7
12 1.399 1540. 4 with 0.0 10.0 7
13 1. 327 1540. 4 with 6.0 2.5 7
14 1.332 1540. 4 with 6.0 5.0 7
15 1. 400 1540. 4 with 6.0 12.5 7
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Fig. 5 Control voltage versus the peak-to-peak power

ratio in the converging process with feedback

control mechanism
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Table 2 Summary of feedback control process with various conditions

Serial 1 2 3 4 5 6 7 8 9 10
number
Trigger -
0.05 0.03 0.03  0.03 0.03 0.03 0.03 0.03 0.03  0.03
threshold
Initial PPR 1.10 1.10 .10 1.10 .10 1.10 1.10 1.05 .10 1.10
threshold
Initial adjustment . . . . . . . . .
: 0.31 0.31 0.31  0.62 0.31 0.31 0.31 0.31 0.31  0.31
step size /V
Initial 0.31 0.31 0.31  4.35 2.48 4.35 4.35 4.35 4.35  4.35
bias /V
Converged Y Y Y Y Y N Y Y Y Y

at the end
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Serial 1 9 3 4 5 6 7 38 9 10
number
PPR at 1.05 1. 06 1.05  1.06 1.08 1.08 1.10 105 1.05
the end
DAC output =, g 2.17 2.80  2.48  2.48 2.48 2.48 217 8.1l
at the end /V
Adjustment sle.ps 13 19 14 24 10 10 39 30 17
before converging
Final adjustment
0.31 0.31 0.31  0.31 0.31 0.16 0.31 0.31 0.31  0.31
step /V
Gain voltage g, 0.80  0.80  0.80  0.80 0. 80 1.17 1.17 L17 117
of driver
S‘i“al PRBSY  PRBS9 PRBS9 PRBSY PRBS9  PRBSY  PRBS9  PRBS9  PRBS31 PRBS31
pattern
Data bit 10. 00 10.00  10.00  10.00  10.00 10. 00 10. 00 10. 00 10.00  12.50
rate /(Gb/s)
Optical 6. 00 6.00  6.00  6.00  6.00 6. 00 6. 00 6. 00 6.00  6.00
power /dBm
Optical 1550 1550 1550 1550 1550 1550 1550 1550 1550 1550
wavelength /nm
Serial
11 12 13 14 15 16 17 18 19 20
number
Trigger
0.03 0.03 0.03  0.03 0.03 0.03 0.03 0.03 0.03  0.03
threshold
Initial PPR 1.10 1.10 1. 10 1. 10 1. 10 1. 10 1. 10 1. 10 1. 10 1. 10
threshold
Initial adjustment .
0.31 0.31 0.31  0.31 0.62 0.62 0. 62 0.62 0.62  0.62
step /V
nitial 4. 35 4. 35 4.35  4.35 4.35 4.35 4.35 1. 35 4.35  4.35
bias /V
Converged
Y Y Y Y Y Y N Y N Y
at the end
PPR at 1.14 1.08 1.05  1.06 1.28 1.06 1.05 1. 09
the end
DAC output
at the end /V 2.1 1.86 1.86 2.48 1.86 1.86 2.48 2.17
Adjustmen stc'pd 12 14 14 18 24 27 21 20
before converging
Final adjustment 0.31 0.31 0.31 0.31 0. 62 0. 62 0.62 0.31 0. 62
step /V
Gain voltage ) 1.17 1L17 117 1.17 1.17 1.17 1.17 1.17
of drive
S‘i“f‘l PRBS31  PRBS31 PRBS31 PRBS31 PRBS31 PRBS31 PRBS31 PRBS31 PRBS31 PRBS3I
pattern
Data bit
10 10 10 10 10 10 10 2.5 10 12.5
rate /(Gb/s) ’ ’
Optical
3.00 6. 00 6.00  6.00 6. 00 6. 00 6. 00 6. 00 6.00  6.00
power /dBm
Optical 1550 1550 1550 1550 1550 1550 1550 1550 1550 1550

wavelength /nm
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