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<€$3] ABSTRACT 255>

The rapid development of optical communications necessitates the

development of optical receivers represented by the photodetector device.

This Thesis introduces two designs of transimpedance amplifiers (TIA)
which used in the preamplifier stage of optical receivers which provide: high
gain, wide bandwidth, low power consumption and low noise. In this work, a
complete analysis of these amplifiers is presented, showing new and different
forms of topologies as well as their pros. In order to arrive at the transimpedance
amplifier with the required characteristics, mathematical equations were used to
describe the operating properties of the transimpedance amplifier as mentioned
above to determine the required range between gain, bandwidth and noise for
the amplifier. Two new two-circuit designs have been proposed. One of them is
using common-source (CS) transimpedance amplifier with active feedback. The
resulting front-end consumes (1.08 mW) from (1V) supply voltage and provides
(66.63 dBQ) transimpedance gain with (-3dB) frequency bandwidth of around

(1.0 GHz) and input-referred noise of (25.413 pA///Hz). In the second circuit,
used common-source (CS) transimpedance amplifier with active inductor
feedback. The resulting front-end consumes (2.205 mW) from (1V) supply
voltage and provides (53.5 dBQ) transimpedance gain with(-3 dB) frequency

bandwidth of around (2.27 GHz) and input referred noise of (21.318 pA/v/Hz).
The above results were obtained using (NI-MULTISIM 14.1) simulation
program and compared with another results. After working on both circuits,
simulating them and finding results, it became clear that the second circuit
achieved amazing and good results and contributed to the development of
broadband circuits and optical receivers. Thanks to the installation of the second
circuit, were able to replace the ordinary coil with (2 PMOS with active inductor

feedback) which in turn reduced the size of the transistor on the board.
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