Lect. 17: Two-Stage Amplifier

Qualitative analysis of two-stage transconductance amplifier
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Lect. 17: Two-Stage Amplifier

Input Common-Mode Range

o For Veu mine Q1, Q, should be in saturation

Veng > Venq - |V
QuTji ;[‘:L __,HQ sp1 > Vsa1 = [Vl

Vs1-Vpy > Vgi-Vow = [Vl

e \j . Vem > Vor= [Vl
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Gb ‘I Vemmin = Vass = [Vl
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ForV , should be in saturation
o 4o L——a o cmmax s
v Vsps > Vsas = [Vhl
Vs - Vs > Vss-Vags - [V ol

Vs < Vas * [Vrupl = Voo - Vsas + [Vl

Large | =» Large Vges, Vsg1: Vass VemtVsar < Vop - Vsas * [Vrnl

=> Small input CM range Vemmaxs Voo - Vsas Vsat + [Vrnpl
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Voltage Gain (DC)
ij= 4[]@ 1-E|97 Two CS amps in cascade
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For simplicity, assume all the capacitive elements

t— are lumped together as C, and C.,.
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Reduce C for bandwidth enhancement

Why do we need C,?
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Design Project #1 (Due May 4. Details available in tera.yonsei.ac.kr)

Two-stage OTA (Operational Transconductance Amplifier)
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VDD = 25V VDD = 25V VDD = 2.5V
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Av > 76 dB
Bandwidth > 25 kHz
Phase Margin >75¢°
CMRR > 75 dB
Input Common Mode Range > 18V
Power Consumption <25 mw
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