Frequency response of current mirrors
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Small signal equivalent circuit
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Frequency response of the current gain A,
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Frequency response of current mirrors with A<<1
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Upper band limit (f,) of a current mirror

Hypothesis: f<f, then: f=f,
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Upper band limit (f,) of a current mirror

_ o S In strong inversion
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Fast current mirrors:
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 Large overdrive voltage (Vgg-V))
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Summary

. The frequency response of a current mirror is marked by a pole (angular
frequency ®,) and a zero (angular frequency ®,).

. The zero (s,) is positive, then it gives a phase contribution similar to that of the
pole. In total, the pole and zero give an asymptotic phase variation of 180°.

. Generally, the pole falls at lower frequencies than the zero, thus the upper
band limit is given by the pole.

. The frequency of the zero is smaller than the pole frequency only for mirrors
designed to have a current gain << 1.

. In all other cases, which include unity gain current mirrors, the upper band limit
IS given by: 7
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Noise in current mirrors

Simple MOSFET current mirror
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Thermal noise

Let us assume: i, \
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Flicker Noise
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Parameters that affect the output noise
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Dynamic range of a current mirror
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DR of a current mirror
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DR of a current mirror
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Examples

Thermal

R _ 3 sz‘/TEZIout—Q
128 kT - B, (1+k,, )

out

DR =25.7x10°
(88 dB, =14 bit)
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| Examples

<2 Flicker
2y 72
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£ =0.01 Hz Flicker noise dominates
By =1kHz ' This is the total DR

P. Bruschi — Microelectronic System Design 16



