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1. Sedra & Smith, Problem 8.98 

2. For the amplifier in Figure PS10.1, assume that 𝑄𝑄1 and 𝑄𝑄2 have the properties listed in Table 
PS10.1. First, find values for each of the BJT internal capacitances 𝐶𝐶𝜇𝜇,𝐶𝐶𝜋𝜋 . Then find the 
voltage gain 𝐴𝐴𝑣𝑣(𝑣𝑣𝑜𝑜𝑜𝑜𝑜𝑜

𝑣𝑣𝑠𝑠
), input and output resistances 𝑅𝑅𝑖𝑖𝑖𝑖 & 𝑅𝑅𝑜𝑜𝑜𝑜𝑜𝑜, and upper and lower corner 

frequencies 𝑓𝑓𝐿𝐿 & 𝑓𝑓𝐻𝐻. 

 
Figure PS10.1 

PARAMETER VALUE UNIT 

𝛽𝛽 100 𝐴𝐴/𝐴𝐴 

𝑉𝑉𝐴𝐴 70 𝑉𝑉 

𝑉𝑉𝑏𝑏𝑏𝑏,𝑒𝑒  0.9 𝑉𝑉 

𝑉𝑉𝑏𝑏𝑏𝑏,𝑐𝑐  0.5 𝑉𝑉 

𝐿𝐿𝑜𝑜𝑜𝑜 0.05 𝜇𝜇𝜇𝜇 

𝐶𝐶𝑗𝑗𝑗𝑗,0
 4 𝑝𝑝𝑝𝑝 

𝐶𝐶𝑗𝑗𝑗𝑗,0 8 𝑝𝑝𝑝𝑝 

𝜏𝜏𝐹𝐹  350 𝑝𝑝𝑝𝑝 

 Table PS10.1 

𝐑𝐑𝒊𝒊𝒊𝒊 
𝐑𝐑𝒐𝒐𝒐𝒐𝒐𝒐 
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3. For the amplifier in Figure PS10.2, assume that 𝑀𝑀1 and 𝑀𝑀2 have the parameters listed in Table 
PS10.2. Find 𝐴𝐴𝑣𝑣(𝑣𝑣𝑜𝑜𝑜𝑜𝑜𝑜

𝑣𝑣𝑠𝑠
), 𝑅𝑅𝑖𝑖𝑖𝑖, 𝑅𝑅𝑜𝑜𝑜𝑜𝑜𝑜, 𝑓𝑓𝐿𝐿, and 𝑓𝑓𝐻𝐻. 

 
Figure PS10.2 

PARAMETER VALUE UNIT 

𝑊𝑊 200 𝜇𝜇𝜇𝜇 

𝐿𝐿 1.2 𝜇𝜇𝜇𝜇 

𝜇𝜇𝑛𝑛 450 𝑐𝑐𝑐𝑐2/(𝑉𝑉 ⋅ 𝑠𝑠) 

𝜇𝜇𝑝𝑝 250 𝑐𝑐𝑐𝑐2/(𝑉𝑉 ⋅ 𝑠𝑠) 

𝐶𝐶𝑜𝑜𝑜𝑜′′ 0.5 𝑓𝑓𝑓𝑓/𝜇𝜇𝜇𝜇2 
 𝑉𝑉𝑡𝑡𝑡𝑡  -2 𝑉𝑉 

𝑉𝑉𝑡𝑡𝑡𝑡 4 𝑉𝑉 

𝐿𝐿𝑜𝑜𝑜𝑜 0.1 𝜇𝜇𝜇𝜇 

𝐶𝐶𝑑𝑑𝑑𝑑0 

 

20 𝑓𝑓𝑓𝑓 

𝐶𝐶𝑠𝑠𝑠𝑠0 20 𝑓𝑓𝑓𝑓 

𝑉𝑉0 0.7 𝑉𝑉 

𝜆𝜆 0.02 𝑉𝑉−1 
 

Table PS10.2 

 

 

 

𝐑𝐑𝒊𝒊𝒊𝒊 

𝐑𝐑𝒐𝒐𝒐𝒐𝒐𝒐 
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4. For the amplifier in Figure PS10.3, assume that 𝑀𝑀1 has the properties listed in Table PS10.2, 
and that 𝑄𝑄1 has the properties listed in Table PS10.1. Find 𝐴𝐴𝑣𝑣(𝑣𝑣𝑜𝑜𝑜𝑜𝑜𝑜

𝑣𝑣𝑠𝑠
), 𝑅𝑅𝑖𝑖𝑖𝑖, 𝑅𝑅𝑜𝑜𝑜𝑜𝑜𝑜, 𝑓𝑓𝐿𝐿, and 𝑓𝑓𝐻𝐻. 

 
Figure PS10.3 

5. For the amplifier in Figure PS10.4, assume that 𝑄𝑄1 and 𝑄𝑄2 have the properties listed in Table 
PS10.1. Find 𝐴𝐴𝑣𝑣(𝑣𝑣𝑜𝑜𝑜𝑜𝑜𝑜

𝑣𝑣𝑠𝑠
), 𝑅𝑅𝑖𝑖𝑖𝑖, 𝑅𝑅𝑜𝑜𝑜𝑜𝑜𝑜, 𝑓𝑓𝐿𝐿, and 𝑓𝑓𝐻𝐻. 

 
Figure PS10.4 

 

6. Find the Q-points of the transistors in Figure PS10.2 if 𝐶𝐶2 is replaced with a short circuit and 
the 1𝑀𝑀Ω resistor is removed from the circuit. 

𝐑𝐑𝒊𝒊𝒊𝒊 

𝐑𝐑𝒊𝒊𝒊𝒊 

𝐑𝐑𝒐𝒐𝒐𝒐𝒐𝒐 

𝐑𝐑𝒐𝒐𝒐𝒐𝒐𝒐 
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7. For the circuit shown in Figure PS10.5, 𝑋𝑋1 is an ideal OpAmp and assume 𝑀𝑀1 and 𝑀𝑀2 have the 
properties listed in Table PS10.2. Assume 𝑄𝑄2 has the properties listed in Table PS 10.1. 𝑄𝑄1 is 
a parallel combination of four 𝑛𝑛𝑛𝑛𝑛𝑛 transistors having the properties listed in Table PS 10.1. 
Find the expression of VP and VC. [Hint: You may assume both 𝑄𝑄1  and 𝑄𝑄2  are biased in 
forward active region. In addition, this is a case where you cannot just assume the diodes’ turn-
on voltage is VBE(on). You will need to be more accurate.] 

 
Figure PS10.5 

 

8. For the circuit shown in Figure PS10.6. 𝑄𝑄1, 𝑄𝑄2 and 𝑄𝑄3 have the same properties, and 𝑄𝑄4 and 
𝑄𝑄5  have the same properties. 𝑉𝑉𝐵𝐵𝐵𝐵,𝑜𝑜𝑜𝑜,𝑄𝑄1 = 0.7𝑉𝑉 , 𝑉𝑉𝐵𝐵𝐵𝐵,𝑜𝑜𝑜𝑜,𝑄𝑄4 = 0.65𝑉𝑉 . Solve of 𝑉𝑉𝑅𝑅𝑅𝑅𝑅𝑅 . Neglect 
early effect. 
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Figure PS10.6 

 


