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Example: Find DC bias current when VTN=0.5V, ½μnCox=20uA/V2, λn=0.02V-1, 
VTP=-0.5V, ½μpCox=10uA/V2, λp=0.02V-1, RSET=225kΩ,(W/L)3=(W/L)4=6.25, (W/
L)OTHER=12.5, V+=5V, V-=-5V. 

Example: Find gain. 
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MC14573

Example 13.8: Find DC bias current when VTN=0.5V, ½μnCox=20uA/V2, 
λn=0.02V-1, VTP=-0.5V, ½μpCox=10uA/V2, λp=0.02V-1, RSET=225kΩ,(W/L)3=(W/
L)4=6.25, (W/L)OTHER=12.5, V+=5V, V-=-5V. (ANSWER: IREF=39.7uA)
Example 13.9: Find gain. (ANSWER: Av=(125)(125)=15,625)
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Example 13.10: Find DC and AC characteristics. VTN=0.7V, kn’=80uA/V2, λn=0.01V-1, 
VTP=-0.7V, kP’=40uA/V2, λp=0.015V-1, IREF=160μA, (W/L)1=(W/L)2=15/1, (W/L)3=(W/
L)4=40/1, (W/L)5=80/1, (W/L)6=25/1, (W/L)7=50/1, (W/L)9=(W/L)10=(W/L)11=20/1.  
Select (W/L)8 so that VGS6=VGS7=0.85V. 
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Example: Find DC and AC characteristics. VTN=0.7V, kn’=80uA/V2, λn=0.01V-1, 
VTP=-0.7V, kP’=40uA/V2, λp=0.015V-1, IREF=160μA, (W/L)1=(W/L)2=15/1, (W/L)3=(W/
L)4=40/1, (W/L)5=80/1, (W/L)6=25/1, (W/L)7=50/1, (W/L)9=(W/L)10=(W/L)11=20/1.  
Select (W/L)8 so that VGS6=VGS7=0.85V. 
ANSWER: (W/L)8 = 4; ID6=ID7=22.5uA; Av=(219)(-253)=-55407 V/V.
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Example: IREF=100uA, kn’=80uA/V2, Kp’=40uA/V2,(W/L)=25, y λn=λp=0.02V-1. 
Find voltage gain. 
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Example: IREF=100uA, kn’=80uA/V2, Kp’=40uA/V2,(W/L)=25, y λn=λp=0.02V-1. 
Find voltage gain. (ANSWER: Ad=32000)
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For the following CMOS amplifier, where Vb1 and Vb2 are DC voltages for proper 
operation of the circuit:

a) identify the negative and the positive terminals
b) find the expression for the differential gain Aid=Vout/Vid
c) find the expression for the differential input resistance Rind
d) find the expression for the output resistance Rout

Assume: Iss = ideal current source
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III. For the following CMOS amplifier, where Vb1 and Vb2 are DC voltages for 
proper operation of the circuit:

a) identify the negative and the positive terminals
b) find the expression for the differential gain Aid=Vout/Vid
c) find the expression for the differential input resistance Rind
d) find the expression for the output resistance Rout

Assume: Iss = ideal current source

v1↑ ⇒ id1↑ ⇒ id5↓ ⇒ id6↓
a)

∴ v1 is + ; v2 is -
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b)

c) Rind =1

d)
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