




Q3) 

𝜔3𝑑𝐵 =
1

𝐶𝑠𝑅𝑖𝑛
 

 

𝑅𝑖𝑛 =
1
𝑔𝑚

 

 

2𝜋 ∗ 500𝑀𝐻𝑧 =
1

10𝑝𝐹 ∗ 𝑅𝑖𝑛
 

 
𝑅𝑖𝑛 = 31.8Ω 

 

𝑅𝑖𝑛 =
1
𝑔𝑚

⇒ 𝑔𝑚 = 31.4𝑚𝑆 

 

𝑔𝑚 =
𝐼𝐶
𝑉𝑇

⇒ 𝐼𝐶 = 𝐼𝑑𝑐 = 785𝜇𝐴 

 
 

𝑉0,𝐿𝑜𝑤 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 = 𝑖𝑠 ∗ 𝑅𝑋 ⇒ 𝑅𝑋 = 1𝑘Ω 
 

 
 
 

 
Q4) 
 
We know from previous that the resistance looking down from the output node is: 
 

𝑅0,𝐷𝑜𝑤𝑛 ≈ 𝑔𝑚𝑟𝑜2 
 
This resistance is probably much larger than 2k so we can assume the low frequency 
gain is: 

𝑎𝑣 = −𝑔𝑚𝑅𝐿 ⇒ 𝑔𝑚 =
10
2𝑘

= 5𝑚𝑆 
 
 



The dominant pole is in input since the resistance is larger than output (𝑅𝐿) and the 
cascade node (1/𝑔𝑚). Also the capacitor is larger since there is miller effect and the 
gate-source capacitor. 
  

𝜔3𝑑𝐵 =
1

𝑅𝑠�𝐶𝑔𝑠,1 + 2𝐶𝑜𝑣,1�
 

 

2𝜋 ∗ 800𝑀𝐻𝑧 =
1

𝑅𝑠 �
2
3𝑊𝐿𝐶𝑜𝑥 + 𝑊𝐶𝑂𝑉 + 2𝑊𝐶𝑂𝑉�

 

 
 

2𝜋 ∗ 800𝑀𝐻𝑧 =
1

10𝐾 �2
3𝑊0.18 ∗ 10𝑒 − 15 + 3𝑊 ∗ 0.2𝑒 − 15�

 

 
 

𝑊 ≈ 11.05𝜇𝑚 
 

𝑔𝑚 = �2
𝑊
𝐿
𝜇𝑛𝐶𝑜𝑥𝐼𝐷 

 
𝐼𝐷 = 678𝜇𝐴 

 
𝑉𝑑𝑠𝑎𝑡 =

𝑔𝑚
𝑊
𝐿 𝜇𝑛𝐶𝑜𝑥

= 270𝑚𝑉 

 
𝑉𝐺𝑆 = 𝑉𝑑𝑠𝑎𝑡 + 𝑉𝑇ℎ = 670𝑚𝑉 

 
𝑉𝐵𝑖𝑎𝑠,𝑚𝑖𝑛 = 𝑉𝑑𝑠𝑎𝑡 + 𝑉𝐺𝑆 = 940𝑚𝑉 

 

𝑟0 =
1
𝜆𝐼𝐷

=
1

0.02 ∗ 678𝑒 − 6
= 73.7𝑘Ω ⇒ 𝑔𝑚𝑟𝑜2 = 27.2𝑀Ω! 
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