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Perform Small Signal Anaysis on the Circuits.

1. Find vout/vin. 2. Find iout/vin.

Draw the equivalent 
PMOS circuit.

Draw the equivalent 
NMOS circuit.



Perform Small Signal Anaysis on the Circuits.

vgs gmvgs
ro

500Ω

vout

1kΩ

vin

Qn

12V

10mA

500Ω

-12V

LSC SSC



12V

vout

vin

10mA

1kΩ

C

C

Qn:
kn = 20 mA/V2

Vtn = 2 V
VA = 40 V

500Ω

-12V

L

Qn

Perform Small Signal Anaysis on the Circuits.

1. Find vout/vin. 1. LSC

2. ID = 10mA
 VGS = sqrt(2*10/20)+2 = 3V

3. gm = 20mA/V
 ro = 40/.01 = 4kΩ

4. SSC

5. Solve
vo/1000 = -vs/500, vs = -vo/2
-vo/1k = 0.02(vi-vs) + (vo-vs)/4k
-8vo = 160(vi+vo/2) + 2(vo+vo/2)
vo/vi = -160/91 (V/V)
vo/vi = -1.758 (V/V)
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Perform Small Signal Anaysis on the Circuits.

1. Find vout/vin. 2. Find iout/vin.
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Perform Small Signal Anaysis on the Circuits.

2. Find iout/vin.1. LSC

2. VSG = 2V
 ID = 0.0025(2-1)2 = 2.5mA

3. gm = 5mA/V
 ro = 50/.0025 = 20kΩ

4. SSC

5. Solve
vsg = vi
.005vi = (vi-vo)/20k = vo/.5k
100vi = vi – vo = 40vo
vo/vi = 101/41 (V/V)
io/vi = (101/41)/500 (1/Ω) = 4.93 mA/V
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Draw the Large and Small Signal Circuits.
Include ro in the Small Signal Circuit.
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Draw the Large and Small Signal Circuits.
Include ro in the Small Signal Circuit.
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Find:

VOH  3.6+1.1 = 4.7     

VOL  1.2-0.7+(-1/6)*(5-3.8) = 0.3   

VIH  3.8-0.7*sqrt(2)/2 = 3.3   

VIL  1.9+1.1*sqrt(2)/2 = 2.68   

NML  2.68-0.3 = 2.38     

NMH  4.7-3.3 = 1.4     

NM  1.4       
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