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CIRRUS LOGIC” ANO673

CS821L.44/CS82L46 Input Impedance Calculation

1 Introduction

This document describes a circuit model and calculation that can be used to approximate the impedance of the analog
inputs (INx) on the CS82L44 and CS82L46 devices.

2 Circuit Model

A circuit model for the input pins of the CS82L44 and CS82L46 devices is shown in Figure 1.
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Figure 1 - Input Circuit Model

The circuit model can be approximated to the circuit in Figure 2, where Req is an equivalent resistance approximation of
the switched capacitor Cs.
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Figure 2 - Input Circuit Model Approximation

The pin capacitance, Cpin is approximately 4 pF.

The impedance of the analog input (INXx) is represented by Req. The formula to derive Req is provided in Section 3.
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3 Equivalent Resistance Calculation

The equivalent resistance Req provides an approximate input impedance for INx. The impedance is derived using the
following formula.

1

Req =
fysmp « Cs

Where:
fvsmp = Frequency (Hz) of the VSMP clock signal

Cs = Switched capacitance (F), as shown in Table 1, where gain is the selected analog gain.

Gain (VIV) | Cs (pF) Gain (VIV) | Cs (pF) Gain (VIV) | Cs (pF) Gain (VIV) | Cs (pF)
1 0.504 2.625 1.323 4.25 2.142 6.75 1.701
1.125 0.567 2.75 1.386 4.375 2.205 7 1.764
1.25 0.63 2.875 1.449 4.5 2.268 7.25 1.827
1.375 0.693 3 1.512 4.625 2.331 7.5 1.89
15 0.756 3.125 1.575 4.75 2.394 7.75 1.953
1.625 0.819 3.25 1.638 4.875 2.457 8 2.016
1.75 0.882 3.375 1.701 5 1.26 8.25 2.079
1.875 0.945 35 1.764 5.25 1.323 8.5 2.142
2 1.008 3.625 1.827 55 1.386 8.75 2.205
2.125 1.071 3.75 1.89 5.75 1.449 9 2.268
2.25 1.134 3.875 1.953 6 1.512 9.25 2.331
2.375 1.197 4 2.016 6.25 1.575 9.5 2.394
2.5 1.26 4,125 2.079 6.5 1.638 9.75 2.457

Table 1 — Switched Capacitance Value

4 Example Calculation
In an example use case, fvsmp = 24 MHz and analog gain = 5.0 V/V.
According to Table 1, the switched capacitance is 1.26 pF.

Using the formula in Section 3, the approximate input impedance is 33 kQ.

5 Revision History

Revision History
Revision Changes

R1 « Initial version
FEB 2025
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Contacting Cirrus Logic Support
For all product questions and inquiries, contact a Cirrus Logic Sales Representative.
To find the one nearest you, go to www.cirrus.com.
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