
Lecture 12 -- Current Mirrors and Active Loads  
 
What is the small signal impedance of a diode connected BJT? 
 
 
 
 
What is the advantage of a current source load over a resistive load? 
 
 
 
 
How do we make current source loads? 
 
 
 
 
Draw a simple current mirror. 
 
 
 
 
 
 
 
 
 
What are the four design parameters we study for current mirrors?  What are they for a simple 
mirror (include a derivation of epsilon)? 
 
 
 
 
 
 
 
 
 
Draw a small signal model for a current source loaded common emitter 
 
 
 
 



Draw a load line for a current source load on a common emitter amplifier.  What determines the 
DC value of Vout? 
 
 
 
 
 
 
 
 
 
 
Draw a cascoded current mirror and record its design parameters 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A handy table of resistively loaded amplifier properties. 

Amp Rin Rout Av 

CE 
 

𝑟𝑟𝜋𝜋 𝑟𝑟𝑜𝑜||𝑅𝑅𝐶𝐶 ≈ 𝑅𝑅𝐶𝐶 −𝑔𝑔𝑚𝑚𝑅𝑅𝐶𝐶 

CE w/ 
degen 
(neglects 𝑟𝑟𝑜𝑜) 

𝑟𝑟𝜋𝜋 + (𝛽𝛽 + 1)(𝑅𝑅𝐸𝐸||𝑟𝑟𝑜𝑜)
≈ 𝛽𝛽𝑅𝑅𝐸𝐸 

𝑅𝑅𝐶𝐶 −𝛽𝛽𝑅𝑅𝐶𝐶
𝑟𝑟𝜋𝜋 + (𝛽𝛽 + 1)(𝑅𝑅𝐸𝐸||𝑟𝑟𝑜𝑜)

≈ −
𝑅𝑅𝐶𝐶
𝑅𝑅𝐸𝐸

 

EF 
 

𝑟𝑟𝜋𝜋 + (𝛽𝛽 + 1)(𝑅𝑅𝐸𝐸||𝑟𝑟𝑜𝑜)
≈ 𝛽𝛽𝑅𝑅𝐸𝐸 

𝑟𝑟𝑜𝑜||𝑅𝑅𝐸𝐸||(1/𝑔𝑔𝑚𝑚 + 𝑅𝑅𝑆𝑆/𝛽𝛽)
≈ 1/𝑔𝑔𝑚𝑚 

(𝛽𝛽 + 1)(𝑅𝑅𝐸𝐸||𝑟𝑟𝑜𝑜)
𝑟𝑟𝜋𝜋 + (𝛽𝛽 + 1)(𝑅𝑅𝐸𝐸||𝑟𝑟𝑜𝑜)

≈ 1 

CB  
(neglects 𝑟𝑟𝑜𝑜)  

𝑟𝑟𝜋𝜋||1/𝑔𝑔𝑚𝑚 ≈ 1/𝑔𝑔𝑚𝑚 𝑅𝑅𝐶𝐶 𝑔𝑔𝑚𝑚𝑅𝑅𝐶𝐶 

Cascode 𝑟𝑟𝜋𝜋1 𝑅𝑅𝐶𝐶||(𝑟𝑟𝜋𝜋1||𝑟𝑟𝑜𝑜1 + 𝑟𝑟𝑜𝑜2 + 𝛽𝛽2𝑟𝑟𝑜𝑜2)
≈ 𝑅𝑅𝐶𝐶 

−𝑔𝑔𝑚𝑚𝑅𝑅𝐶𝐶 

 


