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Lecture 38: CMOS Noise Margins

• Announcements:

• HW#11 is online and due Tuesday, Dec. 10

• Lab 6 online and due 5 p.m., Friday, Dec. 13

• -------------------------------------

• Lecture Topics: (over the next few days)

MOS Inverter w/ Resistive Load

Static CMOS Inverter Behavior

―VOL and VOH

―VIL and VIH

Dynamic CMOS Inverter Behavior

―Propagation Delay

―Capacitance

Astable Ring Oscillator

CMOS Inverter Propagation Delay

• -------------------------------------

• Last Time:

• Covered CMOS inverter outputs (VOL and VOH)

• Now, get input ranges (that then determine noise 
margins)...
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• Remarks:

• KR=1 can can be an important case when one 
wants the switching point to be at VDD/2

• To get this case, one must size the PMOS bigger 
than the NMOS to give the former equal 
strength

• But if area is important (for cost reasons), then 
a designer will choose to use minimum-size 
devices, in which case the PMOS will not be as 
strong as the NMOS

The switch point will shift a bit from the 
midpoint of the supply

KR not equal to 1 
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• Remarks

• Propagation delay is the delay experienced by a 
signal passing through a gate as measured between 
the 50% transition points between input and output 
waveforms

• In general, a gate displays different response 
times for rising and falling input waveforms

• Thus, define:

tpLH: response time of a gate making a 
lowhigh output transition

tpHL: response time of a gate making a 
highlow output transistion

• Propogation delay then defined as the average of 
tpLH and tpHL

• What causes switching delay?

Finite current transistor current drive (i.e., 
finite on resistance Ron

Output node capacitance
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