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Abstract

This paper presents a new circuit design for a trans-impedance amplifier (TIA) with excellent
power efficiency, low noise, and a 10 Gbps data rate. In this circuit, we have attempted to
achieve a desirable level for each of these parameters by combining and optimizing multiple
design techniques. In this structure, to increase bandwidth, reduce power consumption, and
decrease noise, we have used a combination of active feedback, feedforward path addition,
active feedback, and the inductive peaking technique and the ratio of trans-conductance to
drain current technique (gn/lo). To verify the performance of the proposed TIA circuit,
HSPICE simulation was performed using 90 nm technology. The simulation results show a
gain of 53.01 dBQ, a bandwidth of 7.05 GHz, and an input-referred noise of 21.06pA/\/HZ.
The power consumption of the circuit with a 1.1 V power supply is only 1.3 mW. The results
indicate the better efficiency of the proposed circuit compared to previous works.
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Figure (1): Block diagram of optical telecommunication transceiver, a) optical transmitter, b) optical receiver
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Figure (2): Common gate trans-impedance amplifier [1]
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Figure (3): Common gate Trans-lmpedance Amplifier with common source active feedback, a) Block diagram, b) Transistor level
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Figure (4): Proposed circuit of the Trans-Impedance Amplifier, a) Block diagram, b) Transistor level
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Figure (6): Thermal equivalent noise circuit model of proposed trans-impedance amplifier
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Table (1): Performance characteristic of each region [11]
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Figure (7): Simulated ratio of transconductance to drain current characteristic in 90nm CMOS technology
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Figure (8): Frequency response simulation result of the proposed TIA
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Figure (9): Average output noise Frequency response simulation result of the proposed TIA
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Table (2): Comparison of frequency response, noise and power consumption of the Common gate Trans-Impedance Amplifier with common

source active feedback and Proposed circuit
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Figure (12): Eye-diagram of the proposed trans-impedance amplifier a) For input current of 10 A, b) For input current of 50 pA, c) For
input current of 100 pA, d) For input current of 200 pA
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Figure (8): Frequency response of the proposed Trans-Impedance Amplifier at different temperatures

Table (3): The effect of temperature on the gain and bandwidth of the Trans-Impedance amplifier at different temperatures.
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Figure (14): Input Impedance three Trans-Impedance Amplifier
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Table (4): Performance comparison between the proposed Trans-Impedance Amplifier and other reported designs
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