ECE4902 Lecture 13
Finish Bandgap Voltage Reference

Phase Locked Loop
Loop Components
FM Demodulation
Clock Frequency Multiplication

Matching Issues

Differential Pair
Current Mirror

MOS vs. BJT Comparison
Short Channel Effects

Course Evaluations

Handouts:
Offset Voltage Math
MOS vs. BJT

Reminder:
All Labs / Late HW must be handed in by 5pm Thursday December 17th!!!
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Bandgap Principle
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Bandgap Circuit BANDGAP VOLTAGE REFERENCE
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Here's the bandgap circuit covered in lecture:
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PLL

This is the most complicated of the three optional labs - but is definitely the coolest
system and if you can get it working, you should be able to learn a lot. f ouT

The top level block diagram of the PLL is shown below: /
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BUILDING THE SYSTEM

The first step is to build the VCO block by itself and verify its operation:
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Next build the PFD:

\@CL‘&_ - . Up
PED |

REFCIK__ oo
L

ECE4802 B2015 Lec 13

1o LOOP
FILTER
VCO TO0 EAST Vco TOO SLowW

ook LIS LT LT
wax LI FLILTLTLILT

St -
w ﬂ JL LI J Qe o
Veo:Stod -1 - ‘ UP
("Down) w~ i I
—
Cir ~f- 1l 1r ...... -

NEeD TO SMOOTH ouT PULSER!
LOOP FILTER



FINALLY: THE LOOP FILTER
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FM (Frequency Modulation)
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Clock Frequency Multiplication
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FINAL BXAM:
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