Diode large signal application
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Using thevenin’s
theorem , the circuit is
simplified to

R, = 10k + 10k || 20k = 16.7k

20k
20k+10k

since Vi, = V., , the diode is on

since V;, < 10V, , we must use the knee voltage model
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assume the diode is on , replace it with IV, = 0.7V
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6 = 301; —201, —T &L 2D I, ’,:' p—
—0.7=-201; + 30 I,
Solve for:
I, = 0.198 mA

2 Iy = I, =0.198 mA

Since I, > 0, -~ our assumption is ok




Diode clipper circuit H .+

) Vit R, V.(t
a) assume the diode is on (T) 10 L Vo(t)

replace it with short circuit

ip(t) >0 P i

: 0N )

in(t) = > 0 .

p(t) R, C) lp (t) R, V,(t) =V (t)
Vi (t) >0 T -"": .

~when V;(t) > 0, the diode is on and V,(t) = V;(t)
~ when V;(t) < 0, the diode is off and V,(t) =?



- when V;(t) < 0, the diode is off

Vo(t) =0,




a) assume that the diode is on
b ) replace it with short circuit

C)ip(t) >0

ideal +
C?Vi(t) Ry, V,(t)
vi(e) 4




Vi(t) — 10 “—_ )

ip(t) = R, 0 Vi(t) 4 ip (t) R V+(t)
=~ Vi(t)—10>0 (ﬁ - ': L O
-~ Vi(t) > 10 .
Vo(t) =V;— 10

-~ when V;(t) > 10V, the diode is on and V,(t) =V; — 10

and also we can prove that when V;(t) < 10V , the diode is off
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o(t) V()




A 4

ideal

Vi(t),.

1

-~ when V;(t) > 10V, the diode is on and V,(t) =V; — 10

~ when V;(t) <10V, the diode is off and V,(t) = 0
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I
assume that the diode is off ! o N

replace it with open circuit ViO4 R, V,(t)
Vo(t) <O . ? S

Vp(t) = —-10+ 1, V. (t)
Viit) <10V

-~ when V;(t) <10 V, the diode is off and V,(t) =0 A




