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Feedback Design (1)

 First, it is important to identify signal phase relationship between nodes.
 Then, apply negative feedback (not positive feedback). 
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 In most cases, you have to make loop-gain (therefore, open-loop gain) very large                            
(loop-gain >>1 ).

 This allows us to apply virtual-grounding concept for  most cases of feedback designs. 

Apply feedback!
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Feedback Design (2)

 Using virtual-grounding, identify main signal current path.
 Calculate overall closed-loop gain factor. 

��

��

Virtual -grounding!
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 Set the values of feedback elements (mostly, resistors) appropriately to meet 
a target closed-loop gain. 
ex) In this case, for 20-dB gain ⇒ RF/RE1=9 



ECE4220 ANALOG IC DESIGN, FALL 2012

Feedback Design (3)
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 To calculate loop-gain (=T), break the loop but include all loading effects. 
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Feedback Design (3)
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 More intuitive approach to calculate loop-gain 

1) First, identify current path in the feedback loop. 
⇒ �� = �����

2) If feedback designed properly to maximize loop-gain,  
then all the loop current, ��, will be delivered to the load of M1

and develop output voltage ��� = ����� = ��������.

∴ ����	����	(�) ≈ ������
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Feedback Design (4)
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 Input impedance calculation: ���� = ��� � + � , � = ����	����
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Note: input capacitance will be 
decreased further due to feedback.
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Feedback Design (5)

 Output impedance calculation: ����� =
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Feedback Design (6)
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Feedback Design (7)
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Feedback Design (8)
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Feedback Design (9)
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Feedback Design (10)
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Feedback Design (11)

+
Vsupply


