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ABSTRACT

In this paper, a low power and wideband Regulated Cascode (RGC)-based
Transimpedance Amplifier (TIA) is presented to be used for the short range optical

transimpedance amplifier, receiver systems. In this structure, input dominant parasitic capacitance is isolated by

cascoded inverter adding a cascoded inverter amplifier as a fully active feedback network in the booster of
amplifier, an RGC amplifier. As a result, a 6.4 GHz bandwidth is obtained at a lower power
adjustable cascode amplifier,  consumption. In addition, for eliminating the effect of output parasitic capacitance by
CMOsS, resonating with an inductor and widening the bandwidth, an active inductive load is
optical communication implemented at the output node of the proposed TIA circuit. Therefore, considering two
FECEIVER, main points of isolation of input parasitic capacitance effect and reduction of load parasitic
IOZ p;)owzr, capacitance effect, bandwidth is increased without using a high amount of power
wiaepband.

consumption. Based on the results simulated in HSPICE using 90 nm CMOS technology,
the proposed TIA can reach the data bit rate of 10Gb/s. In addition, the proposed TIA
consumes only 1.6mW of power, and has the gain of 40dBQ across the 6.4 GHz of
bandwidth.
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[3] [4] [20] | [21] | [22] | [23] | [25] | [26] The
Proposed
TIA
Year 2013 | 2016 | 2013 | 2016 | 2015 | 2018 | 2012 | 2017 2021
Technology
(CMOS) 180 | 130 | 180 | 180 | 130 |90nm | 180 | 90nm | 90nm
nm nm nm nm nm nm
Gain(dBQ) 46 54 46 58 50.1 41 40 48 40
Bandwidth 8 115 8 8.1 7 34 | 869 7 6.4
(GHz2)
Power
Consumption | ) | 45 | 348 | 348 | 75 | 14 | 1533 | 10 e
(mW)
Cpu (fF) 250 - 300 | 300 | 250 | 400 - 250 250
Supply 12
Voltage (V) 18 15 1.8 1.8 15 1.0 1.8 0.8 '
Input referred
: Wi 25
noise(pA/VHz) | 49 6.8 40 15 | 313 | 131 | 9.4 | 251
FoM1 11.68 | 13.80 | 10.57 | 13.50 | 46.76 | 99.57 | 22.67 | 33.60 | 160.00
FoM?2 0.07 . 0.08 | 027 | 037 | 3.04 - 0.33 1.60
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