
Use the following formulae in your solutions

Mathematical Model of the pn junction
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Mathematical Model of a finite gain OpAmp

Vo=0.5Acm(V++V-)+Ad(V+-V-)

CMRR=Ad/Acm

NMOS Transistor Mathematical Model
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2 Saturation

PMOS Transistor Mathematical Model
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2
Saturation

Small signal Model Parameters of NMOS Transistors
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Common source amplifier
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Propagation delays for reference CMOS inverter with VDD=5V, VTN=1V and VTP=-1V
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Full Transport Model of npn transistors
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Simplifications of the Transport Model of npn Transistors

Forward active region: )exp(
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Saturation Region: vCESAT=0.2 V

Cut-off region: iB = iC = iE = 0

Full Transport Model of pnp transistors








 −−






 −= 1)exp()exp()exp(
V

vI

V

v

V

v
Ii

T

CB

R

s

T

CB

T

EB
sC β








 −+






 −= 1)exp(1)exp(
V

vI

V

vI
i

T

CB

R

s

T

EB

F

s
B ββ

Simplifications of the Transport Model of pnp Transistors

Forward active region: )exp(
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Saturation Region: vECSAT=0.2 V

Cut-off region: iB = iC = iE = 0

Small signal model for the BJT
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Common emitter amplifier
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2-Port Network Parameters
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