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Announcements

e HW3 Is due today

e Exam dates reminder

« Exam 2 is on Apr. 10
« Exam 3 is on May 3 (3PM-5PM)



Agenda

e Simple OTA Review
e Three Current Mirror OTA Parameters

e Three Current Mirror OTA w/ Cascode Output



Operational Transconductance Amplifier
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3 Current Mirror OTA
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e Relative to Simple OTA

Factor of “B” increase in G,,, GBW, and SR

Same A,

Slightly higher noise

Lower frequency non-dominant pole and third pole
(B+1) times the power
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Transconductance G, = Bg,,, =

OTA based on 3 current mirrors
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OTA based on 3 current mirrors
Transconductance G, =Bg,,, = B\/ A
1

Output Conductance g, =gy, + 9o, = %(ﬁn +/1p)

KP, W
I L
DC Gain A =G, R, = BYm _ TAIL 1
° On+00 I thy
_|_
'—”‘_J Dominant Pole o, = Fon ¥ Yop
L
l VI"_—l vi w1 | vo  Non-Dominant Pole o , = Imp ~ Imp
,—'Too p CMIO (1+ B)Cgsp
| B KP \ﬂ ITAIL
E [ I G " L 4
| Gain - Bandwidth GBW =—" =
l C. c.
1
Bl

Slew Rate SR =—=®i
C

L



3 Current Mirror OTA Noise
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3 Current Mirror OTA w/ Cascode Output
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e Relative to 3 Current Mirror OTA
e Same G,,, GBW, and SR
» A, increased by cascode g,,.r,. factor
« Approximately same noise
* Introduce two additional cascode non-dominant poles
e Same power
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Small Signal Analysis: Common-source Cascode Amplifier
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Small Signal Analysis: Cascode Transistor
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 (Cascode transistor noise can generally be neglected



OTA based on 3 current mirrors using cascode transistors
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3 Current Mirror OTA Noise
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OTA based on 3 current mirrors using cascode transistors
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OTA based on 3 current mirrors using cascode transistors
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Phase Margin = (180 — excess phase)
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Next Time

e Folded Cascode OTA
e Two Stage Miller OTA
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