
   
𝑅𝑖𝑛 = ∞ 

 

  
   

A = −𝑔𝑚(𝑟𝑜//𝑅𝐷) A = −𝑔𝑚𝑟𝑜 A = −𝑔𝑚(𝑟𝑜1//𝑟𝑜2) A = −𝑔𝑚1 = 𝑅𝑜𝑢𝑡 ≈ −
𝑔𝑚1

𝑔𝑚2
 A =

−𝑔𝑚𝑅𝐷

1 + 𝑔𝑚𝑅𝑆
≈ −

𝑅𝐷

𝑅𝑆
= −𝐺𝑚𝑅𝑜𝑢𝑡 

𝑅𝑖𝑛 = ∞  𝑅𝑜𝑢𝑡 = (𝑟𝑜//𝑅𝐷) 𝑅𝑖𝑛 = ∞  𝑅𝑜𝑢𝑡 = 𝑟𝑜 𝑅𝑖𝑛 = ∞  𝑅𝑜𝑢𝑡 = (𝑟𝑜1//𝑟𝐷2) 𝑅𝑜𝑢𝑡 = (𝑟𝑜1//𝑟𝐷2//(1/𝑔𝑚2)) 𝑅𝑜𝑢𝑡 = ((1 + 𝑔𝑚𝑟𝑜)𝑅𝑆 + 𝑟𝑜)//𝑅𝐷 

  

 

共源增益最大化：增加𝑔𝑚（增加𝑊
𝐿⁄

受限于速度，增加𝐼𝐷受限于𝑉𝑑𝑑）。增加𝑟𝑜

（减小𝜆受限于工艺，减小𝐼𝐷受限于𝑔𝑚）增加

𝑅𝐷受限于𝑉𝑑𝑑 

  

二极管𝑔𝐷 =
𝐼𝐷

𝑉𝑇=0.026𝑉
 

共模抑制 

CMRR = 20log(1 + 2𝑔𝑚𝑅𝑆𝑆) 
 =  

 

 

A = 𝑔𝑚𝑅𝐷 A =
𝑔𝑚(𝑟𝑜//𝑅𝐿)

1 + 𝑔𝑚(𝑟𝑜//𝑅𝐿)
≈ 1 A(𝑑𝐵) = 20𝑙𝑜𝑔|𝐴| 差模：A = −𝑔𝑚𝑅𝐷  共模：A =

𝑔𝑚𝑅𝐷
1 + 𝑔𝑚𝑅𝑆𝑆

⁄ 半边分析 

𝑅𝑖𝑛 = 1
𝑔𝑚

⁄  𝑅𝑜𝑢𝑡 = 𝑅𝐷//𝑟𝑜 𝑅𝑜𝑢𝑡 = 𝑟𝑜//𝑅𝐿// 1
𝑔𝑚

⁄  𝑟𝑜 = 1
𝜆𝐼𝐷

⁄  𝑅𝑜𝑢𝑡𝑑 = 𝑟𝑜//𝑅𝐷， 𝑅𝑜𝑢𝑡𝑑 = (2(1 + 𝑔𝑚𝑟𝑜)𝑅𝑆𝑆 + 𝑟𝑜)//𝑅𝐷 

  

 

 

 

 

 

 
虚短：𝑉𝑁 = 𝑉𝑃 

虚断：𝐼𝑁 = 𝐼𝑃 

  

𝑉𝑂 = −
1

𝑅𝐶
∫ 𝑉(𝑡)𝑑𝑡

𝑡

0

+ 𝑉𝑂(0) 𝑉𝑂 = −RC
𝑑𝑉1

𝑑𝑡⁄  

电流镜： 

 

 
 

 

 
 

 

   
A = −

𝑅𝐹
𝑅1

⁄  A = 1 +
𝑅𝐹

𝑅1
⁄  A = −

𝑉𝐼2𝑅𝐹
𝑅1

⁄ +
𝑅3

(𝑅2 + 𝑅3)⁄ (1 +
𝑅𝐹

𝑅1
⁄ ) 𝑉𝐼1 


