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Lecture 36: Op Amp Design & Digital Circuits

• Announcements:

• HW#11 online soon and due during RRR week

• Lab 6 online and due 5 p.m., Friday, Dec. 7

• No ground class today, due to smoke

• This is a video recorded lecture

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

• Lecture Topics:

MOS Op Amp Design

Review of Digital Electronics

Definitions

MOS Inverter w/ Resistive Load

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

• Last Time:

• A first pass on differential pairs

Next pass will be in EE140 … but first …
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• So far, our focus has been on analog amplifiers 
that process analog signals

• Earlier in the class, however, we looked at 
different signal types: analog, sampled-data, and 
digital

• Digital Signal:

• With enough levels, we can reduce quantization 
error to unnoticeable levels

• Then process via digital electronics, e.g., adder

• This class won’t cover the design of this adder

• For now, suffice it to say that one way to design 
the adder is to put together a circuit of gates: 
inverters, NAND gates, NOR gates, etc.

• Here, 0  low voltage, 1  high voltage

• If you have a NAND gate, you can make any 
digital function, including the adder above

• The NAND gate is a digital circuit that uses 4 
transistors
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• The key to understanding this circuit starts with 
understanding a simpler circuit: the inverter

• VOL = output low voltage (0)

• VOH = output high voltage (1)

• VIL = max. input voltage recognized as input low

• VIH = min. input voltage recognized as input high

• NML = VIL-VOL = noise margin low

• NMH = VOH-VIH = noise margin high
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