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Enhancing Precision of Feedback Capacitance in Optical

Sensor TIAs using Transient Response Analysis
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Abstract

Transimpedance Amplifiers (TIAs) used in optical sensors can experience stability issues and bandwidth
limitations due to the parasitic capacitance of photodiodes. These issues are typically resolved by incorporating a
feedback capacitor, and the selection of this capacitor is crucial for stability. Traditionally, the value of the
feedback capacitance has been determined through feedback system analysis, which has limitations in accurately
determining the optimal value. This paper proposes a method for accurately determining the feedback capacitance
value through transient response analysis and validates this approach through simulation comparisons.
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Fig. 2. Open-loop gain and inverse feedback factor vs.

frequency curve.
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Fig. 3. BIock diagram of a TIA with a Feedback Capacitor.
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Fig. 4. Open-loop gain and inverse feedback factor vs.

frequency curve with added feedback capacitor.
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Fig. 5. Phase margin characteristics graph of the TIA
using the traditional method.
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Fig. 6. Phase margin characteristics graph of the TIA
using the improved method.
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Table 1. Phase margin result table for existing and
improved methods.
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Fig. 7. Transient response characteristics of the TIA.
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