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Spice Project 3 
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ID

VS = 0

p-type silicon 

S D n-Si n-Si “channel” 

L

VG >Vt

n-MOSFET 
ID

VD > 0
                     

                     

body contact 

Short to source 

The source is the terminal 
with the lower voltage 



Spice Project 3 
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ID ID

VG <Vt VD < 0

n-type silicon 

S D p-Si p-Si 

L

p-MOSFET 

VS = 0

“channel” 

                     

body contact 

                     

Short to source 

The source is the terminal 
with the higher voltage 
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Problem 2.6 

 

+

υ1

−  

+
υ2

−
 

+
υo

−

differential 
input 

singe-ended 
output 

1 

2 

se
ns

or
 

 5 mV (1000 Hz)

2 V 60 Hz interference 

  υid = ?   υic = ?

 υ1 = ?  υ2 = ?
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Problem 2.6 related 

 

+

υ1

−  

+
υ2

−
 

+
υo

−

differential 
input 

singe-ended 
output 

1 

2 

 υ1 = 50 mV

 υ2 = 30 mV

  Adm = 100 V V

  Acm = 0.1 V V

  υo = ? mV



Problem 9.14 (design) 
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 IO

 −VSS

 +VDD

 RD  RD

  υi1

M1 M2   υi2

  υo1   υo2

  VDD =VSS = 1 V

  PD <1mW equilibrium( )

  Adm = 10

  υO1 =υO2 = 0.2 V

  µnCox = 400 µA/V2

  I0 = ?

  RD = ?

  W / L = ?

 VA = ∞



Problem 9.16 (analysis-a) 
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 IO

 −VSS

 +VDD

  RD = 47 k

  υi1

M1 M2   υi2

  υo1   υo2

  RD = 47 k

  Adm = 20

  gm = ?



Problem 9.16 (analysis-b) 
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 IO

 −VSS

 +VDD

  RD = 47 k

  υi1

M1 M2   υi2

  υo1   υo2

  RD = 47 k

  Adm = 20
  I0 = ?

If    VGS −Vtn = 0.2



Problem 9.16 (analysis-c) 
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 IO

 −VSS

 +VDD

  RD = 47 k

  υi1

M1 M2   υi2

  υo1   υo2

  RD = 47 k

  Adm = 20
  
VRD

= ?

If    υid = 0



Problem 9.16 (analysis-d) 
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 IO

 −VSS

 +VDD

  RD = 47 k

  υi1

M1 M2   υi2

  υo1   υo2

  RD = 47 k

  Adm = 20

  υo2 = ?

If    υid = 20sinωt mV

  VCM = 0.5 V



Problem 9.16 (analysis-e) 
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 IO

 −VSS

 +VDD

  RD = 47 k

  υi1

M1 M2   υi2

  υo1   υo2

  RD = 47 k

  Adm = 20

  
VDD )min

= ?

If    Vtn = 0.5 V



Problem 9.20 
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IO

2

 −VSS

 +VDD

 RD  RD

  υi1

M1 M2   υi2

  υo1   υo2

  

IO

2

 RS

  Adm(RS = 0) = ?

  
Adm(RS = ?) =

Adm(RS = 0)
2

  Adm = ?



Problem 9.85 
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 IO

 −VSS

 +VDD

  υG1
M1 M2 

M3 M4 

 υO

  υG2

  Gm = 2 mA/V

  
υo RL = 20 k( ) = υo RL = ∞( )

2

  Ro = ?

  Adm RL = ∞( ) = ?



Problem 9.86 
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 IO

 −VSS

 +VDD

  υG1
M1 M2 

M3 M4 

 υO

  υG2

  ′VA = 5 V/µm

  Adm RL = ∞( ) = ?

  L = 0.5 µm

  VGS −Vtn = 0.25 V



Problem 9.88 
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 IO

 −VSS

 +VDD

  υG1
M1 M2 

M3 M4 

 υO

  υG2

  VA = 5 V

  I0 = ?

  Adm = 20

  ′kn W L = kn = 4 mA/V2



Problem 9.87 
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 IO

 −VSS

 +VDD

  υG1
M1 M2 

M3 M4 

 υO

  υG2

  Adm = ?

  
W L)M1

=W L)M 2
= 50

  I0 = 200 µA

  L = 0.5 µm
  µnCox = 200 µA/V2

  ′VA = 5 V/µm



Problem 9.23 (Design) 
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Problem 9.23 (Design) 
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  Adm = 50

  W L) = ?

  IREF = I = 200 µA

  
µnCox = 2.5µ pCox = 250 µA/V2

  VG6 =VG3 = 0.8 V

  VG7 =VG4 =VG5 = −0.8 V

  
Vtn = Vtp = 0.5 V

  
VAn =VAp = 10 V

  R = ?

  ID = ?   VGS = ?



Problem 9.23 (Design) 

22 

  IREF = I = 200 µA

  

µnCox = 2.5µ pCox

= 250 µA/V2

  
Vtn = Vtp = 0.5 V

  
VAn =VAp = 10 V


