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A piece wise linear models Is an
electrical equivalent circuit of a
nonlinear electronic device

It Is composed of linear circuit elements
arranged to approximate the
characteristics of the electronic device .

STUDENTS-HUB.com Uploaded By: anonymous



ip(t)

4 ip(0)
open Short
circuit circuit
v 5 -
Vy (t) Vi ()

When V; = 0 ; the Diode is on, and replaced with
short circuit

When V< 0 ; the Diode is off, and replaced with open
circuit
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in(t}A

A ip(t)
J\ Battery
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circuit >
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b) Knee Voltage model § @

e When ik = 1, - the
_ : open
Diode is on, and circuit
replaced with a .
constant voltage Ve Voct)

source
A |

Y Ild :# Vi

|- |-

A
» When V; <V ; the Diode is off, and replaced \/ *
with open circuit
L« :

TA
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ip(t)

open
circuit

\_\'

o
Vo Vi (t)

Vp (t)

When V;, = V, ; the Diode is on, and replaced with a
constant voltage source V, and resistance R,

//p4

When V,< V,; the Diode is off, and replaced with open
circuit
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c) Dynamic resistance model

A

on, and replaced with a dren
constant voltage source V, y -
and resistance R, % Vp(t)

1A éARo s
W ||d :# > &

lx L«

» When V, > V, ; the Diode is open /

» When V; <V, ; the Diode is off, and replaced with open
circuit
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Find the Q point (Ipq , Vpg) using
a) ideal diode model

b) knee voltage model
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since Vs = 0 , the diode is on and replaced with short circuit .

2 R. = 1000
Ipg = — 20 mA l\/\/\/ :
V.=27%p +
R S A s Vi
e Ipg ’
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since I; = 0.7 , the diode
IS on and replaced with
Vk - 07

Ipg= == =13mA
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c) using nonlinear mathematic

Ing = 12.137 mA
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Taking the knee voltage Iinto a count

»If Vs > 10V, , we could use ideal diode model .

»If V; <10V, , we must use knee voltage model .
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