Dual versions of CMOS circuits

Simple differential amplifier with mirror load
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Ranges of the «p» version
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Ranges: graphical representation
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Improving the output swing: the OTA

OTA: Operational Transconductance Amplifier

The term OTA generally
Indicates all single-stage

[ve amplifiers with high output
g_{ resistance. The folded
o

Vit cascode amplifier is often
v, o classified as an OTA.
Historically, the term OTA
”: M8 has been used to indicate
the topology shown in this
slide
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OTA: simple analysis

V A GmROMt
: I, .-~=k(l, —1,)=2—k-g v
M5__>|k'1 ‘_I\TIIS M4T_,1 kr__MG 0CC ( D2 Dl) 8mVa
k|D1l ’_ﬁ g_{ \/kID2| Gm — _kg
\;—| M1 Mo |—\;’ | ¥ Yo joce i
i Aﬂar 2 Rout:rd6//rd8:)\l \
A Klpy 7”7 6l ps T Al pg
Wm i 1”: M8 ID6:ID8:kID1
Vs P | 111
L= —
Vig kI p, (>‘6 )\8> Vie (>‘6 )\8>

P. Bruschi — Microelectronic System Design




Usage of the OTA as a transconductance amplifier

« Gm-C Integrator »
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OTA output swing
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OTA with rail-to-rail input CM range

Input CM range
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The idea is to make an n-type and p-
-t type OTAs work together,
ype . .
In this way, for any value of the input
common mode range, there is at
least one OTA that operates correctly
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OTA with rail-to-rail input CM range
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OTA rail-to-rail: equivalent Gm and dc gain
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Example of CMOS Op-Amp RRIO using a folded cascode input stage
and a complementary p-n input pair

i3 Texas
INSTRUMENTS
OPA354, OPA2354, OPA4354
SBOS233G ~MARCH 2002-REVISED APRIL 2018 www.ti.com

8 Detailed Description

8.1 Overview

The OPAx354 is a CMOS, rail-to-rail I/O, high-speed, voltage-feedback operational amplifier designed for video,
high-speed, and other applications. It is available as a single, dual, or quad op amp.

The amplifier features a 100-MHz gain bandwidth, and 150-V/ys slew rate, but the amplifier is unity-gain stable
and can operate as a 1-V/V voltage follower.

8.2 Functional Block Diagram
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