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ENEE2360

Analog Electronics

THA:
Diode ac small
signal analysis

INSTRUCTOR: NASSER ISMAIL

Ac Small Signal Analysis

. W Voo

* Ipg=1Is (el'/'DTg - 1) -

¢ And since the diode is forward
biased

Vbe
. IDQ=15(8"VT)
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now
RS
o ip(t) =1Ipg+iqg(t) VVV .
e Vp(t) =Vpy +vgt) 1 T . Y
¢ T ip(t) ™ Vo)
“‘C)vs(t) e
Vp(t)
o ip(t) =Ig(emr —1)
* And since the diode is forward biased
Vp®
o ip(t) =Is(emr )
Vo * va® but ip(t) = Ipg+ ia(t)
o ip(t)=Ig(e "r il = B - va
p(0) s( ) ~oig(t) — o
Vo  vq® = Wr_ Vr
e ip(t) =1Igem"r .emr Where 74 Ing Ing

vq(t)
. iD(t) = IDQ(enVT )

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

va(t)
Vr/ipg

: _ va(t)y _—
ip(t) =Ipe (1 + nVr) Ipg+

" | |
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| Vs(t) - V5+ 'US(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

( Yoy, ip(t)).

Example

Find V (6)

Using Thevenin’s
Theorem

1000 140 Q +
V. 150Q
T ¥ Voo
10 + 10-3singwry (&) =)
2000 +
v,
— 1.2V v Vo

Y v,()
4 10 3sinfft)V

™
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Since we have a dc source (1.2 2000 +
V) and an ac signal .o T

(4x1073 sinwt V) and the diode is ~ T ip() Vo)
always on ; we use
superposition theorem to find C * *&‘J’J"Sm(“’t_) ____________ -

VD (t) | :

1) to find Vp ( DC Analysis) 2000
+
+ T
l2vT— SZ Yoo
| IDQ _________
200 ’
. Y Yoe
5 Vpe=03v R e .-
and IDQ= 1.21;;(()).311 =4.5 mA
Vv 25.69 o L
. = T - mv =569Q |+ e —
Ta7 0~ 45ma >890 e Q3"-__' e
1 e . 4
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2) To find V4(t) (ac small signal )

5.69 2004...... \V4 ’
= . BeeimatkVy | Tl
v4(t) 5007569 ° 4x107° sinwt V ( wo i ()
v4(t) = 0.1165 x1073 sinwt V
+
VD(t) =VDQ + vd(t) 2000
5.69Q

[ 4+ 10 3sin(wt)

Vp(t)= (0.3 +0.1165 x1073 sinwt) V

Vaey

B) when V;(t) < 0, Diode
2 V() =0

Transfer characteristic curve

vo A

A) when V;(t) > 0, Diode is on (short circuit)

is off (open circuit)
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Design a diode circuit Tﬁ“sczf Cosve
that have the given
characteristic curve —

Solution
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