
12V

vout

vin

10mA

1kΩ

C

C

Qn:
kn = 20 mA/V2

Vtn = 2 V
VA = 40 V

500Ω

-12V

L

2V

vin

-4V

500Ω

200Ω

iout

L

Qp:
kp = 5 mA/V2

Vtp = -1 V
VA = -50 V C

Qp
Qn

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.



VDD

vout(t)

vin+(t)

Draw the Large and Small Signal Circuits.
Include ro in the Small Signal Circuit.

VDD (Large Signal 
    Voltage)

vin-(t)

-VSS (Large Signal Voltage)

IBIAS (Large Signal Current)

Qp2Qp1

Qn1 Qn2

L

C

L

C

C



vIN

VDD

vOUT

(1.9,3.6)

(3.8,1.2)

1.1

0.7

Find:

VOH    

VOL    

VIH    

VIL    

NML    

NMH    

NM    

slope=0

slope = -1/6

VDD = 5V. Transfer 
function is described 
by three straight 
lines and two arcs.
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