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Discrete MOSFET amplifiers
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|C MOSFET amplifiers
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Given Vp =5V and using | ;z==100mA, it is required to design the above
circuit to obtain an output current whose nominal value is 100 mA. Find R
If Q, and Q, are matched, have channel lengths of 10 nm and channel
widths of 100 mm, V=1V and k,'=20 nA/V2. What is the lowest possible
value of V5? Assuming that fabrication technology results in an Early
voltage that can be expressed as V,=10L, where L isin microns and V, in
volts, find the output resistance of the current source. Also find the change
In output current resulting from a 3-V change in V.
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About 3% change in output current.
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Current-Steering Circuits
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IC MOSFET

IC
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(diode-connected transistor)

The CMOS Common-Sour ce Amplifier
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The CMOS Common-Gate Amplifier
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The Common-Drain Amplifier or Sour ce Follower

Vbp
v o——| )
IreF
TJG
Q3 2]
v
Iuo = usl = gmlRSu gsl
Iui = ugsl - U + gmlRSu gsl
Aj — uo — gmlRS
ui 1+ gmlRS
— gml
A 1 1
gml + gmbl t—t—
r01 r02

G
+
Uesl Eml Vgsi Embl Vbs]
v; 5
4
rﬂz wﬂ
G,
+ -
Ugsl 8m1Ygsl
o
Y 1 + :
Rs Qv Rs=gopi 701 || 702

8-36



gml’ gmbl >>1/I’01, 1/I'02

Emb1 Ui

G
—0
i +
-y
1,1 2
R=—"f——lIr I, -
gml gmbl ' ’ Scl
R » 1 Il 1
gml gmbl
B 1
Om(1+C)
l/gmbl

Fo2 Qi) ut

R,
-
+
1/gml ol To2 C—)Ut

R

8-37




ALL NMOS Amplifier Stages
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NMOS Amplifier with Enhancement Load
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NMOS Amplifier with Depletion Load ,
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