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Abstract: In order to overcome the drift of Mach-Zehnder (MZ) modulator operating point by the
temperature, pressure and other factors, it is necessary to compensate the voltage shift of DC bias. The
previous harmonic detection method based on small dither signal has the advantage of high bias point
positioning accuracy. However, a certain noise will be introduced due to the additional small signal in the
loop, which will affect the purity of the radio frequency signal. The power detection working point bias
method is easily influenced by the power vibration of light source, which reduces the stability and
positioning accuracy of the bias point. In this paper, a MZ modulator bias point control technique was
proposed, combining the average power and the harmonic detection. The optimal operating point was
determined by the harmonic detection, and the ratio of the optical power before and after the electro-optic

modulator was used as the reference value in feedback control. It improves the positioning accuracy and
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the noise performance of the bias control. Meanwhile, it overcomes the influence of the disturbance of

laser power. In this method, a scheme realizing the arbitrary adjustment of bias points by controlling the

ratio of optical power was also proposed and large range flexible bias point control was realized.

Experimental results show that the proposed scheme has the advantages of high positioning accuracy,

good stability and wide bias point, which meets well with the requirements of the MZ modulator bias

point control.
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Fig.1 Harmonic signals at different working points and bias control

based on small dither signal
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Fig.2 Bias control method based on power detection
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Fig.3 Bias control based on power ratio detection
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Fig.4 Power ratio detection based bias control assisted by small

dither signal
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Fig.5 Measurement of optical power ratio voltage using MAX4206
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Fig.6 Arbitrary working point control based on additive circuit and

error integral loop

1220002-4



oh ok AR

%12 &

www.irla.cn

% 45 %

SRR, A T X — I Re, e R I T AT
T v i AT AR A O R, a7 AL R
b (1 11 5511 B2 S Y 4 2 o (= A A S o ) e
R A H T R R A T BRI S I H O O o A
KA FME 2 AR U0 E o T 1043 A 40 ol 38 2o AT 5
ST YT D R RS E A I T Y e A AR R L

T, WM T B R TR SRS, FH
MAXA4206 I 15 I B 17 5 06 22 U AE B RN Vo 28
Jo R FAE SR IIRE, 45 Ve BRI R0 {H - Ve
PE R s, BR 2 R A Jr %8 TAERT 1 6 T %
FEAE LR Vi Fl Vi B9 28 1E IR 2245 5, JF X iR
ZAF S AT Ry, B S B e AR Dy 8 o 2 Y D
JEAA S BHIE Y Vo=V B, B0 101 3% 3K 2RSS B0
P I A R L R #  EE ERR R RS 6 TR EL (R AR AN
AR T g M A AR el P O 3 Y R A
YE 15 QUAD & I,

Sk W R T 2y 2R R U [ 2D A WY O PR B
P, 5255 % H Photline MXAN-LN-20 % 1550 nm
e TR OGO B R g R IR 6.5 V., DGR R
1550nm ) 10mW DFB Ot ai , A G il &5 4 th o' 2
HEHRA A5 OB TRIH R fE = A R AT TR

PEl 7 3y 2R I T A0 R 0 A g L 0 a5

Fig.7 Test experiment of bias control method based on power and

harmonic synchronous detection
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Fig.8 Output optical power of bias control method based

on small dither signal
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after updating control voltage
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Tab.1 Contrast test data of harmonic detection

with power and harmonic synchronous

detection
. . Power and harmonic
Time/s Harmor};\;i/etectmn synchronous
detection/mW
0 1.758 1.769
100 1.769 1.765
200 1.758 1.766
300 1.764 1.765
400 1.754 1.767
500 1.765 1.769
600 1.744 1.770
700 1.739 1.771
800 1.740 1.769
900 1.748 1.773
1000 1.759 1.771
Average power/mW 1.754 1.769
Stander deviation/mW 0.030 0.008
Disturbed ratio of 0.074 0.020

extremum/dB
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