Ipg = Is (e";DTg = 1)

Ipg =Is(e™r )
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ip(t) = Ipgyiq(t)
Vp(t) =Vpg + v4(t)

Vp(t)

ip(t) = Is(e™r —1)
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And since the diode is forward biased

Vp(t)
ip(t) =Ig(e™r )
VDo BE
ipit) = Is(e 71 )
‘np. vy

iD(t) - Isem .em

va
ip(t) = Ipg(e™r )

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

e Yy o
ip(t) =1Ipg( +nVT)
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Ipg+

but ip(t) = Ipg+ ia(t)

oo i vg(t) _ vg
. ld(t) = v =
n T/IDQ rd
VTt V
wherery;= —= T
IDQ IDQ

vq(t)
MVr/1pg
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- 1F Vs(t) = VS+ 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 ( v, , ip(t) )
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Example

Find V,(t)
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S 140 O
V5+ 150Q
)

10 # 10 3sin(wt’

AM—TAM-

"’;+ ...... ~~~

| lp (C) :

4 * 10 3sin(wt) i
Qo
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Since we have a dc source (1.2

v) and an ac signal

(4x1073 sinot v) and the diode

is always on ; we use

superposition theorem to find

Vp(t)

1) to find Vg
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T2y

AVAVAY .
200 Q .
.
.x+ .
— o
I ip(C) /n(t)
£1+*107%sin(wt) .- L
(—) Vs ( t) B _
o
AVAVAY ,
200 Q) .
e « Y Voo
— S |
@ oiiearamerEtTT
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2000 .
L V Vi
. - 1.2 :: \\‘
e VDQ =0.3v v | IDQ _
it
1.2v-0.3v .
and Ip,= 03 e
= Vr _25.69mv _ 5 69 O /\/\/\/ |
o . d IDQ 4-5mA ° --%9.0..9--- + +
s Q.3 v
DO
1)y I
' Ing :
B S N ]
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2) To find V 4(t) ( )

5.69 3 008 . :
vga(t) = Srer e 4x107° sinot v | )ﬁ(t) . (c) Y
vg4(t) = 0.1165 x1073 sinot v
200 O .

= Vp(t) =Vpg + v4(t)

() 5.69 O Va)

Vp(t)= (0.3 +0.1165 x10~3 sinot ) v 4 » 10 3sin(wt)
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