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Recap

1

2



2/17/2025

Content Copyright Nanyang Technological University 3

Recap

INFINITE or ZERO

The Open-Loop gain A is VERY VERY LARGE =  can be considered 
as INFINITE

The input impedances of the two terminals are VERY VERY LARGE =  
can be considered as INFINITE

The output impedance is VERY VERY SMALL = can be considered as 
ZERO 
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A differential input: The inverting input (-) vs The non-inverting input (+)

Schematic and Nomemchature

3

4



2/17/2025

Content Copyright Nanyang Technological University 5

COMPARISON OF INVERTING AND NONINVERTING AMPLIFIER

Amplifier 

Inverting

Amplifier

Non-inverting

Equivalent 
circuit

Inverting

Equivalent 
circuit

Non-inverting

Equation & 
negative gain

Inverting

Equation & 
positive gain

Non-inverting
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Q1

P

Inverting amplifier
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ANSWER TO Q1

( )P F o i FV R R V R V R  

PCritical 
Point

i1 i2

i1 = 
(୚୔ି୚୧)

ୖ
, io 

= 
(୚୔ି୚୭)

ୖ୊

 io = - i1

(VP − Vi)

R
= − 

(VP − Vo)

RF

RF 
VP − Vi = − R(VP − Vo)

VP 
RF + R = VoR + ViRF
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ANSWER TO Q1

( )P F o i FV R R V R V R  

Finite loop gain A = - Vo/VP

VP = - Vo/ A

Op-amp gain 
G = Vo/Vi
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ANSWER TO Q1

A: Finite loop gain 
G: Closed loop (op-amp) gain
G’: Closed-loop inverting amp gain

𝐺 =
−ARF

AR + R + RF

A = - Vo/VP

𝐺′ =
−RF

R
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ANSWER TO Q1
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ANSWER TO Q1
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Q2
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ANSWER TO Q2
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ANSWER TO Q2

13

14



2/17/2025

Content Copyright Nanyang Technological University 15

ANSWER TO Q2
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Q3
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ANSWER TO Q3
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ANSWER TO Q3
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ANSWER TO Q3

Impedance-based relationship between frequency, resistance and capacity. 
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ANSWER TO Q3
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ANSWER TO Q3

For f=fc=2500, M(2500)=
ଵ

1+(2500/2500)2
= 1/ 2= 0.707

In many cases, భ

ౙ౫౪౥౜౜ ౜౨౛౧౫౛౤ౙ౯
(time second) can be a rough estimate of the time constant

𝑀(𝑓) ≈ ଵ

ଵା(௙/௙௖)ଶ
ୀ

ଵ

ଵା ௙ ଶହ଴଴⁄ ଶ

𝑀(3400) ≈ భ

భశ యరబబ మఱబబ⁄ మ =0.592
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ANSWER TO Q3

-30%

Cut-off frequency
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Bandwidth and frequency response

-30%

Cut-off frequency
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