Lect. 15: Two-Stage Amplifier
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Analysis of Two-Stage Transconductance Amplifier: Qualitative Understanding
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Lect. 15: Two-Stage Amplifier

Input Common-Mode Range
+Vop For Vicm mins Qq, Q, should be in saturation
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=>» Small input CM range Viemmax= Voo - Vsas-Vsar * [V

For Vicm max: Qs should be in saturation
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Lect. 15: Two-Stage Amplifier
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EQ’ Frequency Response

—\:] " For simplicity, assume all the capacitive elements
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With corresponding parameter changes

Same pole zero characteristics!
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Lect. 15: Two-Stage Amplifier

R Ce
an G I
In Lect. 14, WW—¢ | ! %
W@ = ~o,
. 2 T 'e)
1 - nggd
“1 T C 0. RR Y2 c cic (C_sC
Ce
I
[l
:)—O L 2 O O
I -
Vi é(ﬁ”\/ﬂ,%& _C, V> ?G“Vﬂil\’: —_ C, V
1 G, ,C. Can be used for initial design

@y, ~ ~ :
""" C G _RR, @y, C.C,+C. (C1 +C2) of the amp for the desired |
bandwidth and phase margin

Electronic Circuits 2 (15/1) W.-Y. Choi
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Where is zero?

- Zero in the right half-plane decreases the phase margin

- Move the zero to the left half-plane!
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- Move the zero to the left half-plane!
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When R > 1/G,,, the zero moves to the left-half plane!
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=» Good for phase margin!
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Mirrored OTA for Design Project #1
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::'.z@m'c:: ::::‘*’?’”*'“"IT"'i"ﬁl‘“'“‘”i:::: S Parameter Value
BODLASS. | o L 1 A > 56dB
Bandwidth >60KHz
Phase Margin >65°
Voo >1.5V
Slew Rate ) >13MV/s
CMRR >85dB
Power Consumption <2.5mW
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Slew Rate
Apply step input at v = v (t)="?
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