Note: The following solutions are given:

1) Old Jaeger 14.20 or New Jaeger 14.25
2) Old Jaeger 14.21 or New Jaeger 14.27
3) Old Jaeger 14.22 or New Jaeger 14.26
4) Old Jaeger 14.23 or New Jaeger 14.28



@& Defining v, as the source node:
(a) 2kQJ100kQ = 1. 96kQ

108 1960
3.541x107%v, = 4.051x10 3,
= 0. 874'. l Av =0.874 .

v \
=t =7.04 MQ
107°%(v, - v;)

(ra=m) 5 54x107%(v, - v;) = —2— C

Driving the output with current source i, :

Rour: I = TB“ + 53106 +3.54x1073v,

Rour =-%1=247 Q| (b)Ry=o

1421

51kQ :
e et . = l = .
Veg =18 =6.08V | Rgg = 51kQJ100kQ = 33,8kQ

[ - (608-07+18)V
P 7 33.8KkQ + (126)(4.7kQ)
125(0.025V) _ 50 + 4.54)V

| .
Forward - active region is correct. | r, = 2. 67mA =669Q | r, = i 6mA 1.7kQ
33.8Q

Vo =V, poon e = 0.985Y, | R,,,=33.8k:1|5090=4930

' 126(2. 94kQ)
= . 11. =4. =—-
Ry =24k04. 7k L7k = 2.94KQ | Avey 0.493k0) + 0. 669kQ + 126(2. 94kA)

Ay =0.985Ayy, = 0.982 | Ry = 33.8k0J[0.669k0 + 126(2. 94k)] = 31.0 kQ

=37.3pA | Ic = 4.67 mA | Vg = 36 - 20001 — 470015 = 4.54 V

=0.997

Rg +R 0.5kQ + 31.0kQ 493Q + 669Q
A, Rs*Riy _ , ~4930+669Q)) o410 0190
Ay = Ay =8I = 0,982 22CRE IO - 1,20 | Rour o |2.94k0 = 9,19
0.669k0 5.00mV
- 0.982 =0.00177v, | v, =220MV _, g3y
Ve = 0. 982V, ki1 + 0.669K0 + 126(Z. 94K0) Ve | Vo=G 00177

14.22
1 (5-0.7)V
B~ IMQ+ (100 + 1)430KkQ

active region is correct. r, 0%:::2" =258kQ | r, = 6()94-658::) V. 6.80M12 - neglected

In the ac model, R, appears in parallel with r,. The circuit appears to have a transistor
with r, =500kQfr, =170kQ and B, = g,r, = 40(9.68uA)170kR = 65.8
Y =V, | Ry =500Q | R, =500kQ430kQ|500k = 158kQ
Ay =- 66. 8(158k2)
0.500k2 + 170kQ + 66.8(158k0)

=96.8nA | I = 9.68A | Vg =10 - 4300001, = 5.80V | Forward -

=0.984 | Ry =170kQ +66.8(158kQ) = 10.7 MQ

322


alan


A= Av5§+__Rm 0.9845000+10.7MQ _,

R, 500k0
Rour =§°_Q%_;_%7ﬂ_“9_|5oom|4sokn=2.53m
170kQ 5.00mV
=0.0159 <2.00mV _4315v
Vbe = Ve G500k + 170ka + 66.8(158K0) 0 01°%%e | Y+ <5050 5
14.23
Vas =5V | 103_4"10 (5-1)* =3.2mA | Vpg =5~ (~5)=10V - Saturation region

operation is correct. | g, = JZ 4x107*)(3.2mA)1 + 0.02(10)] = 1.75mS

1 .
+10
r,=902_____188kQ - Cannot neglect! | R, =18.8kQJ100kQ = 15.8kQ

3.2mA
o8 _1.75mS(15.8k0) 1

106 1.75mS(15. 8kQ)

Ay = =0.956 | A;=1 =9.56
vV " 10% +10° 1+1.75mS(15.8k0) 956 | A, 1+1.75mS(15.8kQ) 10°
Ry =Rg =1 MQ | Rom=g—-|ro=5550
m
6 -
v, =v,—0 1 -0.0346v, | v,<220-1 239 v But,

e = Vs 105+ 10° 1+ 1.75mS(15.8k0) 0.0346
Vps Must exceed Vgg ~ Vg = Vgg — Vo = 4V for saturation,
Vps =10-v, =10-0.956v, 24 - v, <6.28 V — Limited by the Q - point voltages

1424

Bo = BmIx = 3.54mS(IMQ) = 3540 | R, = 2kQf100kQ = 1. 96k
(Bo+1R, _  (3540+1)(1.96k)

re+(B, + )R,  1IMQ+ (3540 + 1)1. 96kQ)

Ry =1, +(B, +1)R, = IMQ + (3540 + 1)(1. 96kQ) = 7.94 MQ

o, 108

Rour = B, +1) ko " (3541

=0.874

Av'—'

)|2kn 247 Q

'. < 0. 005(1 + ngL) I RL = R4lR7 = R‘

Ve <0. 005(1 + ngL) =0, 005(1 + ng‘) =0. 005(1 + l%R’ )
. T

v, < 0.'005(1 +op 1&) 0. 005(1 + 1&)
Ve Vr

Vg Vg Vg
<0.005|1 0.005| 1+ —R4_ | = 0,005 + —Re.
Ve 5( v, ) 005( 0025)
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Petermine [ K, +Rz 50 +

Ay = 1go0oV;, + 10Va

LC+ R"f = ﬂ3 ) 'I’AC*\ Vo
R Re vy
- F - -
Wos R +100 ] tc + Ra
—F _ ,_'3_5_.. = 0
RF = lojooa ‘K‘f‘ R;
R, + 100

F [ f]

R,= 10k + 0Rx — 1€€
| - {p,000

= [0Mes JL
¢ hoose K’;:ﬂ"]ﬁk =7 Re = [0Mes
t R = 100 JC




