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Lecture 37
• Last time:

– Complete “lecture design” of two-stage CMOS
transconductance  amplifier

• Today :
– CMOS cascode transconductance amplifier 

design example
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Amplifier Topology
Goals:  Rin and Rout should be maximized

Common source – common gate cascode makes sense

Share the current supply 
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Amplifier Schematic

Note that the backgate
connection for M2 is not
specified:  ignore gmb



R. T. HoweEECS  105 Spring 2002   Lecture 37

Dept. of EECS University of California at Berkeley

Current Supply Design
Output resistance goal
requires large roc
use cascode current source
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Totem Pole Voltage Supply
DC voltages must be set for the cascode current supply
transistors M3 and M4, as well as the gate of M2.

Why include M2B?
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Complete Amplifier Schematic
Goals: gm1 = 1 mS,

Rout =10 MΩ
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Device Sizes
M1:  select (W/L)1 = 200/2 to meet specified gm1 = 1 mS

find VBIAS = 1.2 V
Cascode current supply devices:  select VSG = 1.5 V
(W/L)4= (W/L)4B= (W/L)3= (W/L)3B = 64/2

M2:  select (W/L)2 = 50/2 to meet specified Rout =10 MΩ
find VGS2 = 1.4 V

Match M2 with diode-connected device M2B.

Assuming perfect matching and zero input voltage,
what is VOUT?
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Output (Voltage) Swing
Maximum VOUT

Minimum VOUT
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Two-Port Model
Find output resistance Rout

λn = (1/20) V-1, λn = (1/50) V-1 at L = 2 µm 
ron = (100 µA / 20 V-1)-1 = 200 kΩ, rop = 500 kΩ
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Voltage Transfer Curve
Open-circuit voltage gain:   Av = vout / vin = - gm1Rout
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