EE 40: Summer 2006

Instructor: Octavian Florescu

Small Signal Practice Problem Solutions
Notice, for the scope of EE 40, the solutions here ignore the Vbs and gmb.
Intuitively, you can assume ro to be 0.5 M
[image: image1.wmf]W

 (high) while 
[image: image2.wmf]m

g

1

 is around 0.5k
[image: image3.wmf]W

 (low).
(a) RL and RS omitted for clarity.
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(b) Notice M1 is a PMOS, so current is gm1VSG1
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The lowest that 
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 can be in value is when 
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 is low; thus, current in
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 is high; thus, current out

Hence, amplifier is best characterized by a current amplifier
(f)
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� EMBED Equation.3  ��� is high; thus, voltage in


� EMBED Equation.3  ��� is low; thus, voltage out


Hence, amplifier is best characterized by a voltage amplifier.
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� EMBED Equation.3  ��� is low; thus, current in


� EMBED Equation.3  ��� is low; thus, voltage out


Hence, amplifier is best characterized by a transresistance amplifier
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� EMBED Equation.3  ���


� EMBED Equation.3  ��� is high; thus, voltage in


� EMBED Equation.3  ��� is high; thus, current out


Hence, amplifier is best characterized by a transconductance amplifier
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� EMBED Equation.3  ��� is high; thus, voltage in


� EMBED Equation.3  ��� is high; thus, current out


Hence, amplifier is best characterized by a transconductance amplifier
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The value for � EMBED Equation.3  ��� depends heavily on � EMBED Equation.3  ���.  Let’s assume that � EMBED Equation.3  ���.  Hence,
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� EMBED Equation.3  ��� is high; thus, voltage in
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Hence, amplifier is best characterized by a voltage amplifier
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Hence, amplifier is best characterized by a voltage amplifier
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