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High-level synthesis of trandlinear and log-domain circuits and systems
Floating-gate MOS (FGMOS) circuit design

Double-gate MOS (DGMOS) modelling and circuit design

Chemical sensing with chemorecei ptive neuron MOS (CvMOS) transistors
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In Search of Low-Voltage Topologies. Regulated Cascode

e Sackinger’s regulated cascode circuit has
avery high incremental Ry. Vout D
b
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e Sackinger’s regulated cascode circuit has
avery high incremental Ry. Vout D
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mirrors and high-gain amplifiers. |

e This smple form has a relatively poor V %
output swing, because V ~ Vgioge rather
than V ~ Vpss:. Vm@—i
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In Search of L ow-Voltage Topologies. Regulated Cascode

Sackinger’s regulated cascode circuit has
avery high incremental Ry.

Circuit principle used in precision current
mirrors and high-gain amplifiers.

This smple form has a relatively poor
output swing, because V ~ Vgioge rather
than V ~ VDbssa-

Alternative forms have a wide output
swing, but are more complex.
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In Search of L ow-Voltage Topologies. Regulated Cascode

Sackinger’s regulated cascode circuit has
avery high incremental Ry.

Circuit principle used in precision current
mirrors and high-gain amplifiers.

This smple form has a relatively poor
output swing, because V ~ Vgioge rather
than V ~ VDbssa-

Alternative forms have a wide output
swing, but are more complex.

Vout
louty &5 Iy
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In Search of Low-Voltage Topologies. Regulated Cascode

e Suppose we make the common-source
transistor a FGMOS transistor. Vout D
b
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e Suppose we make the common-source
transistor a FGMOS transistor. Vout ¢ |
e By programming Q, we can arrange that louty | i
V ~ Vpss fOr any given value of 1. | Ve
Y% Q
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In Search of L ow-Voltage Topologies. Regulated Cascode

Suppose we make the common-source
transistor a FGMOS transistor.

By programming Q, we can arrange that
V ~ Vpss fOr any given value of Iy,

Thisformhasthesimplicity of Sackinger's
original, but it aso has a wide output
swing.

Not robust to drift in Q, or changesin Iy
or temperature.
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In Search of Low-Voltage Topologies. Regulated Cascode

e Wecanaddasecond control gateand make v
V =~ Vs bY adjusting ;, rather than Q. o TN
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In Search of Low-Voltage Topologies. Regulated Cascode

e Wecanaddasecond control gateand make v
V ~ Vpss by adjusting V;, rather than Q. el o 1N
out
e How can we set V, to make V ~ Vpgei? % V.,
Y% Q
G
Vin JE—
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e
e Wecanaddasecond control gateand make v
V = Vpsex bY adjusting V,, rather than Q. el o P ()t
out
e How can we set V, to make V ~ Vpge? V, Vi,
Use indirect negative feedback! |
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In Search of L ow-Voltage Topologies. Regulated Cascode

We can add asecond control gate and make
V ~ Vpss By adjusting V, rather than Q.

How can we set V, to make V ~ Vpge?
Use indirect negative feedback!

Thisformisrobust against (matched) drift
In Q, changesin |, and temperature.
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In Search of L ow-Voltage Topologies. Regulated Cascode

We can add asecond control gate and make
V ~ Vpss By adjusting V, rather than Q.

How can we set V, to make V ~ Vpge?
Use indirect negative feedback!

Thisformisrobust against (matched) drift
In Q, changesin |, and temperature.

OneV, generator can beshared by multiple
regulated cascodes.
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In Search of Low-Voltage Topologies. Regulated Cascode

e A DGMOQOS version of this wide-swing
regulated cascode circuit should be Vi
feasible. | ¢°“ vl ()t
out
ﬁ{ Ve —V
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e A DGMOQOS version of this wide-swing

regulated cascode circuit should be Vi
feasible. > vl ()t

IOU
e Requires independent access to front and o |
back gates.

Vo1 = =
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e A DGMOQOS version of this wide-swing

regulated cascode circuit should be Vi
feasible. el PUIRSIL
out

e Requires independent access to front and

d Vo —V
back gates. L‘ r
e Requires that the front and back gate v | [ Vossa
voltages affect the channel current in a Mn%,{ h 1 1
(qualitatively) symmetric manner. - -
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In Search of L ow-Voltage Topologies. Regulated Cascode

A DGMOS version of this wide-swing
regulated cascode circuit should be
feasible.

Requires independent access to front and
back gates.

Requires that the front and back gate
voltages affect the channdl current in a
(qualitatively) symmetric manner.

Desirable for the threshold voltages of the
front and back gates to both be positive.
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