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ip(t) = Ipg+ ig(t) pL Tt *
V() =Vpg + va(t) — o Y
| ip(t) ™ Vbt
Vp(®)
ip(t) =Ig(em™r —1) (_) v.(t) e '
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And since the diode is forward biased

Vp(t)
ip(t) = Is(e™T )

VDQ + Vd
ip(t) =Is(e "'t
p(t) S(VDQ . ) but ip(t) = Ipg, ig(t)

VDo Va ) t
ip(t) =Ise"T .e"r oig(t) = n;:/(l) ) :_Z

DQ
d v d

using e* = 1+x ; x is very small

Ud(t) _ vq(t)
ip(t) =Ipe (1 + ) = Ipo+ v
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S f Vg(t) = Vet vs(t)
V¢= Dc component

vs(t)= ac component

and the amplitude of vs(t) is small and the diode is
always on ; we could use the superposition theorem
to find the response ( Vo) » i (t) ) .
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Example

Find Vp (t)
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A\

100 Q
|74 1500

10 * 10~ 3sinf{dot)V

140 QO

vs(t)

W

200 Q

Vs

1.2V

vs(t)

4 % 10 3sinfdvt)V

! VD(t)
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Since we have a dc source (1.2 V)
and an ac signal (4x1073 sinwt V)
and the diode is always on ; we
use superposition theorem to

find Vp(t)

1) to find Vp
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1.2v

200 O )
= Y
__| iD (t) . VD 0
a4 * 10_3Sin(wf) """ /,

C_) v (6) ) e |

12000 +

= Y

— o Y

SRR T
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2009 )
= Y Vo
VDQ =0.3v 1.2 v T IDQ
PR Ly _
1.2v-0.3v |
and Ip,= L 4.5 mA
T, = VT _25.69mv _ 5 69 Q /\/\/\/ |
d IDQ 4‘-5mA ° -.2.9.0..9... + +
T E—
1.2V — I .
| [DQ |
®eeemmmmmm
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2) To find V4(t) ( )

5.69 : 2000 N +
vqa(t) = — .4x10 3 sinoty | 0 Tl
a(t) 200+5.69 ) 'Dfs(f) ()
v4(t) = 0.1165 x1073 sinot v
. +
5 Vp(t) =Vpg + vy(t) 200 O
C) 5.69 O Va
Vp(t)= (0.3 +0.1165 x1073 sinmt ) v 4+ 10 sin(wt) -
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» D' o A) when V;(t) > 0, Diode is on (short circuit)
¢ == P ' 2 Vo(8) = V(D)
U ‘0 ideal g Vo
B) when V;(t) < 0, Diode is off (open circuit)
- - Vo) =0

Transfer characteristic curve

Vo A
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Design a diode circuit Teansec Corve

that have the given I
characteristic curve 7
/ . A
b
slope =)
R
: e P
Solution wl M’-iz_ o
et —T\J\ o
T - _

<
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