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Method 3: Incremental Analysis

(Actually a particular disciplined use of a circuit)

Motivation: music over a light beam. Can we pull this off’
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Problem: The LED is nonlinear > distortion

{ i, il

) AM




Problem: The LED is Nonlinear |
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So, this is really a very clever and disciplined way of
using a circuit so that we can get a more or less linear
response out of a nonlinear circuit



The incremental method:
(or small signal method)

1. Operate at some DC offset
or bias point V,, I,.

2. Superimpose small signal v,
(music) on top of V.

3. Respons’ro small signal

is approximately linear.



What does this mean mathematically?
Or, why is the small sugnal response linear? &——
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In our example




Graphical interpretation L= f ()

_ bV N l
— [.D \ == operating point e a ., br/D
l
— g \L\v/ | j—i) V_)
(> abepe ot Vo, T
,\LH
= ’4
) ﬁﬂ“r A\{;
L 3:4-3, h
| —"f’f
ol oML
T proximating
> wi’rh

56



graphically «—
mathematically «

Next, circuiﬂ

We studied the small signal
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v, | LED

A circuit view of the small signal model KJ%) pin

Large signal circuit:
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So, We Can Build a Small Signal Circuit "¢ .+ Yo

Vi LED
Large signal circuit: — -
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For small signals, device
behaves like a resistor!

See pages 222 - 228 of textbook 1°



Small Signal Circuit Method

Find operating point using DC bias inputs MV !
from large signal circuit A- Wmdm&%
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Step 2: Voltage Sources and DC Supply V,
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DC voltage source behaves as short to small signals.
DC current source behaves as open to small signals. See page 416 of textbook




Current Sour'ces
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DC voltage source behaves as short to small-sighals—

DC current source behaves as open to small signals.




Voltage Source Containing Both DC and Small Signal
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Similarly, R

large l[R T
signal =R _VR
.
small v "1
Sign0| R ’lfA_




For Non-Linear Device D
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Small signal circuit analysis example
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