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Effect of Path Asymmetry on Performance of Optical Analog-to-Digital
Conversion System Based on Balanced Detection
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Abstract The asymmetry of gain and time delay in two input paths of the balanced detector will affect the
performance of the optical analog-to-digital conversion ( PADC) system based on balanced detection. A
mathematical model of the PADC system based on balanced detection is built. The relationship between the effective
number of bits (ENOB) of the system and the asymmetry of gain and time delay in two input paths of the balanced
detector is given. The effect of asymmetry of gain and time delay on ENOB of the system is analyzed by simulation,
and corresponding confirmatory experiments are carried out. The results show that ENOB of the system decreases
with the increase of relative gain and relative time delay in two input paths under the same modulation depth. When
the gain and the time delay in two input paths of the balanced detector are exactly the same, ENOB of the system
decreases with the increase of modulation depth. When the gain and the time delay in two input paths of the
balanced detector are different, ENOB of the system increases at first with the increase of modulation depth and
then decreases.
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Fig. 1 Structural diagram of time wavelength intertwined optical analog-to-digital conversion system

based on balanced detection
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Fig. 2 Structural diagram of single wavelength channel optical analog-to-digital conversion system based on balanced detection
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ATT: attenuator
DL: delay line
TIA: trans-impedance amplifier |
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Fig. 5 Variation in ENOB of system with relative time delay under different modulation depths
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