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• Project	Parts	Status	
• Review	
• Finish	opera&onal	amplifiers	
• Instrumenta&on	amplifiers
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Let’s	look	at	some	terminals	of	the	opera&onal	amplifier
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Chris	Gammell

The op-amp always “wants” both inputs 
(inverting and non-inverting) to be the 
same value. If they are not, the same 

value, the op amp output will go positive 
or negative, depending on which input is 

higher than the other.



What	happens	if	we	hook	up	the	amplifier	with	nega&ve	
feedback?
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The	name	opera&onal	amplifiers	implies	more	than	a	simple	
amplifier	though
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We	can	solve	mathema&cal	problems	with	analog	computa&on,	
something	s&ll	done	in	many	devices
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We’ll	cover	the	basic	opera&ons	today:

• Summing	
•Differen-a-ng	
• Integra-ng	
•Differencing



Suppose	we	want	to	sum	several	voltages	together

+
V1
V2
V3

V1+V2+V3



We’ll	use	the	building	block	“passive	averager”	circuit
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We	can	use	nega&ve	feedback	to	make	a	summing	amplifier.	What	
values	should	the	resistors	be?
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We	can	use	nega&ve	feedback	to	make	a	summing	amplifier.	What	
values	should	the	resistors	be?
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What	component	that	we	have	talked	about	seems	like	it	could	be	
useful	in	measuring/coupling	the	change	in	voltage	with	&me?



What	component	that	we	have	talked	about	seems	like	it	could	be	
useful	in	measuring/coupling	the	change	in	voltage	with	&me?
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The	differen&ator	yields	the	rate	of	change	of	voltage
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Draw	the	expected	output	signal	from	each	input
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Draw	the	expected	output	signal	from	each	input
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The	integrator	looks	very	similar,	but	sums	voltage	over	&me
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Let’s	look	at	the	response	to	a	step	in	voltage
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What	if	we	changed	the	RC	&me	constant?
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The	integrator	can	be	the	basis	for	a	simple	ramp	generator
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Amplifying	a	differen&al	signal	gets	tricky	very	quickly
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We	can	improve	the	differen&al	amplifier	with	two	voltage	
followers
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An	instrumenta&on	amplifier	integrates	all	of	this	into	one	
package	and	exposes	a	gain	resistor	to	the	user	(some&mes)
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There	are	many	families	out	there,	but	they	are	similar
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Don’t	forget	about	bias	currents!
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How	can	we	apply	this	circuit?
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