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Lecture 9: Supply & Temperature Independent Biasing
• Announcements:

Lab#1’s due next week in your lab section (on 
Friday, Feb. 29)
Lab#2 will be online this week
―This is a hardware lab, so you will need to 

use the lab to make measurements
―You are all being added to the access list 

for 353 Cory
Those taking 240A will soon get additional HW 
assignments to supplement the regular ones

• Lecture Topics:
Widlar Current Source
Supply & Temperature Independent Biasing
Output Swing (Headroom)
High Swing Current Sources

• -------------------------------------
• Last Time:
• Reviewed current sources using prepared lecture 

material
• Now finish this (with Widlar current sources)
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• Why is it necessary?
• For battery-operated systems, battery voltages 

vary over time
Amplifier gains change
Power consumption changes
Frequency of oscillators changes
In summary: long-term stability degrades
Large uncertainty in biasing translates to 
overdesign that wastes power

• Same issues as above when temperature varies with 
time

• Short-term supply variations
In mixed signal circuits, i.e., both analog and 
digital together, digital switching generates 
noise on the supply lines
Noise can couple to analog circuits, reducing 
their dynamic range
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• 240A folks: read Gray & Meyer
Sections 4.4.2 through 4.4.3
These cover supply and temperature 
independent biasing, including bandgap
references
Can also read Razavi, Chpt. 11, on bandgap
references


