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Optoelectronic Mixing Detection for the Extension of Useable Frequency Range in the
Radio over Fiber Network
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ABSTRACT

Theoretical analysis is presented for expending of the usable frequency range of optoelectronic mixing detection in the radio over fiber
network system. We define the normalized gain to evaluate the performance of the optical mixing detection, and conform the possibilities of
detection for the high frequency signals beyond the cutoff frequency of a photodiode. Optical mixing detection mechanism is analyzed by
solving the continuity equation for the carriers of a photodiode. The normalized gain is independent on the signal frequency and the frequency
difference between the optical signal and the local signal. Also, the amplitude of the local signal and the bias voltage are needed to be
optimized at the same time in order to maximize the normalized gain.
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Fig. 1. An example of radio over fiber system.
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Fig. 2. Schematic of a photodiode for simulation.
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Fig. 3. The equivalent circuit of APD.

7932 1929 £ETGO OEE APDY F$E 4
Yokl 57822 vhebd T9oleh 1939 S48 2
4 574 R, o tehte A9e T8

AR

2 + =0 an

N o

Z9 g} 470l A((14) B A16)S thlshd 2+
FHFA R Ai g FArLEE 7E 5 A
AUADAA & F UKol 74 Fh R A2o] Hol
o &g FotrEA o tste] AA9 B 2o F 2ol A
e ARANE 2 FogEA O FrtE B R FHYY
o W o] So] F38] AR A &= et $H, APDO

Folle 29 34" SuMAT M S udFEAE
Rgho] 5] wted iy dnt

o)

E 1. AlE2lojMol 0|83t T2l e €t
Table. 1. The value of parameters for simulation.

Responsivity R 0.85 A/W
Breakdown voltage Vp 165V
Equivalent resistance 7, 50 Q
Input optical power P, 20 (W
Junction capacitance C} 5pF
Cut-off frequency of the APD 640 MHz
Bias voltage V}, 160V
Local signat voltage V] 45V
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