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Homework Assignment No., 6 - Solutions

14.12
62kQ

Vg =12——=22 2 9.07V | Ry = 20kQ)62kQ = 15.1

EQ 20k(} + 62k | Reg | 5.1k

(12-0.7 -9.07)V

= =7.16 1. =537 Vge =12 - 39001, - 82001 =5.47 V
B 15,1k + (75 + 1)3.9KO MA | 1o HA | Vee B c
Forward - aclive region is correct. | r, = ZM = 3. 49k

537uA
15.1kQ
=V, —— - =0,938v, | R, =l1kQ5. 1kQ = 0,.938k0

Vin . 1kQ 4 15, 1k [ I th "
Ry, =r,[8.2kQ[100kQ =8. 2kQI 00kQ = 7.58kQ | Ayy, = - 75(7.58kQ) -128

g 0.938k{) + 3. 49kQ

15.1kQ

Ay =0.938A,, =-120 | A, =-75 =-60.9

v Vih LA 15.1kQ + 3. 49kQ
Ry = 15.1kQ||3.49kQ = 2.83 k2 | Royp = IL}8.2kQ = 8. 2k

3.49kQ 5.00mV

v,. = 0.938v =0.739v, | ¥, = ~————0 = 6.76 mV

be * 0.938kQ + 3.49KQ) o | Ve="5730 m

Ay =-10V e = -10(12) = -120. | Gain is identical to the rule - of - thumb estimate.

14,13
500k

Vio =1 =4.74V | Ry, = 500kQf1. 4MQ = 368k
EQ 81.4MQ+5OOM2 | Reg =500kl 4MQ = 36

{ 21
4.74 = Ve +27000l,c =1+ —=—U5 _ 4 270000 1c — e = 104
GS DS 550% 10 DS DS HA

Vps =18 - [;,5(75kQ + 27k€2) = 7.39V | Saturation region is correct.

£ =2{250x10°°)(104x10°) = 0.228ms$

368k2
Vih =¥, m = Q. 997?. l Rl.h = 1k.(2||368k.Q = 0,997k

Ry = I,|75kQ470kQ =75kQJ470KQ = 64.7kQ | Ayy, = ~(0.228mS)(64.7kQ) = -14.8

75kQ
Ay =0.997Ayy, =-14.7 | A, = 36BKS)(- —_———— =] 1.6
v vib | A 2n) 75100y a70k0
R,y = 368 kQ | Rgyp = 1, JJ75kQ = 75k
2(104
Vg =0.997v, | Vg~ Viy = ___(__E\_)T =0.912V | v, —0.22912V 483y
250pA / V 0.997
Vo 18 Voo
Ay = - = =-19.7 | The rule-of - thumb estimate assumes vV, = -2,
VGS - V-FN 0-912 L. 2

We have Vy = 104uA(75k0) =7.80V = 0,433V,
The estimate also doesn't account for the presence of R;.
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14,13

Ves T .
Vas = —(11kQ)l}g = —(llkﬂ)(zomA)(l —Tii) - Vg =-3.50V, Iy = - 1\;;?2 =318 pA

Vs = 20 - Ipg(11kQ + 39kQ) = 4.10V | Saluration reglon is correct.
2 1M
Em = 20mA(31801A) = 1.26m5 | vy = v, —2
4] (318u) | o = Ve G ke g - L0

Ry, = 0.5KQIMSL = 0.500k2 | Ry = 39kQ500k = 36. 2kQ
1.26mS(36. 2kQ)
1+1.26mS(1 1kQ)

B 6 1.26mS
A= -Rg—20 . — = -84,
: “1+g. R, ( )l+1.26mS(11k.Q) 84.8

Vin = 100V, | Vgg - Vp =-3.5-(-4) = 0.500V | v, =0.2(0.5)[1 + 1.26mS(1 1kQ)] = 1.49 V

=-3.07 | Ry =100 MQ | Ryyr = 39kQ

Ay = Ayy, =~

1421
Vi =18———~—5—]££—2————=6.08VI Rgg = 51kQI00kQ = 33, 8k
¢ 51k + 100kQ ¢

(6.08 - 0.7 + 18)V
- =37.3 le =4.67 mA | Ve = 36 - 20001, - 47001, =4.54 V
B~ 33.8k + (126)(4. 7k KA Ic | Ver c g =4.5

_ 125(0.025V) _(50+4.54)V

Forward - active region is correct. | 1, = aeTmA 669Q | r, = e 11.7kQ

33.80
Vin = Ve e = 0.9857, | Ry, = 33.8K0J5000 = 4930

Ry = 24kQY4. 7kl 174D = 2.94kQ | Ayy, = -

126(2. 94kQ)
0.493kQ + 0. 669K + 126(2. 94kQ)

Ay =0.985Ayy, = 0.982 | R,y = 33.8k0J[0.669KQ + 126(2.94k0)] = 31.0 kO

=0.997

A, =AVB$+_R1N_20,952 0.5kQ+310k2_, o | Rour -_-w“zgt;m:g.lg Q

3 24.0kQ2 126
0. 669k) 5.00mV
Vpe = 0.982v =0.00177v, | v,=———=2.83V
be * 0.493kQ + 0. 669k + 126(2. 94 k(2) 1V 0.00177
14.23
4x10™ 2
Vags =BV | Ipg = {(5-1)"=3.2mA | Vpg =5-(~5)=10V - Saturation region

operalion is correct. | g = \[2(4:(10“4)(3. 2mA)[1 +0.02(10)] = 1.75m$S

—— 410
roz—%%r=18.8kﬂ ~ Cannot neglect! | R, =18.8kQI00kQ = 15. 8k
N . : 1.75mS(15,
Ay =10 i 1.75mS(15.8k0) _ o | A, =100 L75m (15, 8k0) 15 956
10° + 107 1+1.75mS(15. 8k0) 1+1.75mS(15.8kQ) 10
m
10% i 0.2(5-1)
e = L), 4 L m——r = .2 V B ‘..
Yo = Ve 00 107 15 1.75ms(15,8kq) - 03467 | Ve s5te T 23 “

vps Must exceed vgg — Vo = Vg — Vo =4V for saturation.
Vs =10-v, =10-0.956v, 24 - v, £6.28 V — Limited by the Q - point voltages




