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Abstract: In this project, the switched capacitor topology has been used in which TIA acts as
a low pass filter to remove high frequency noise. Additionally, the requirement of a larger area
demanded for a high gain resistance Ry also precludes its use for our current 65nm CMOS
technology.
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Introduction:

In electronics, a trans-impedance amplifier (TIA) is a current to voltage converter most often
implemented using an operational amplifier. The TIA can be used to convert current output of
a Gieger-Muller Tube, Electrochemical Amperometric Biosensors and Photodetectors etc. to
a usable voltage. Current to voltage converters are used with sensors that have a current
response that is more linear than the voltage response. This is the case with biosensors where
it is not uncommon for the current response to have better than 1% linearity over a wide range
of light input. TIA presents a low impedance to the biosensor and isolates it from the output
voltage of the operational amplifier.

In its simplest form TIA has a large impedance feedback resistor Ry which sets the value of

the gain of the amplifier with the value equal to Ry because the amplifier is used in an inverting

configuration. In addition to this, there are several other topologies for TIA each suitable for
a particular application.

Circuit Diagram:
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Fig 1. Circuit diagram of the chosen topology from the work of Hamed and Roman [1].

43| Page


mailto:doctorammaryounas@gmail.com

Proceedings of International Conference on Digital Economy: Problems, Solutions, Prospects

Organized by Samarkand State University, Samarkand, Uzbekistan
International Journal of Innovations in Engineering Research and Technology [IJIERT]
ISSN: 2394-3696, Website: www.ijiert.org, May, 2020

M Vois

V
M? ]P‘ CascP": MB

p——

IOUT

! i

_E}HM_ mh ’“ﬂi‘ 5

=
biasN

Fig 2. Circuit schematic diagram of the OTA within the TIA

TABLE 1: DESIRED CHARACTERISTICS

Name Desired Value
Technology 65nm CMOS
Supply Voltage 1V

Chopping Frequency 4kHz

Power Consumption < 500nW
Input Current Noise < 0.2pA/NHz
Input Current Range 2nA - 4puA
Dynamic Range > 65dB

TABLE 2: TRANSISTOR SIZING

Transistor WI/L (um)

M,,, 8 x 1/0.4
Ms,, 1x0.5/5
M, 4 x0.5/4
M., 8 x 0.5/4
Mo,10 2 % 0.5/0.5
My, 4x1/4

Mg 4x1/0.13

Capacitor value = C = 10pF
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Comments:

The mentioned values of transistors and capacitor are tentative. Exact values of the component
sizing will be available once we start assembling the project in Cadence. Performance analysis
will help us optimize the sizing.
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