SOLUTIONS:

Problem 1:

From specification @ Tc =25°C  Virpax = 0.8V and I5rpax = 200 pA

. _15—0.8_71kQ
G 200p

_ 80-16 _
40

) Ver = .8, I; =200 p4 —> P = 160 uW

b) Ir

Problem 2:

a)Upper portion of potentiometer = 500*(1 - 0.1) =450 Q
Lower portion of potentiometer = 500*0.1 = 50 Q

VTM =1.6 V, VGT = VAC( ) = 4Sln(27T * 60 * t)

500 x 2

N _{1.6V to <t <ty t2<t<t3}
F=\Vye otherwise

Where t; =% *n ,t; =$* n and

V, = 2.5 = 4sin(60 * 2mt,)

2.5
== sin(60 * 27t,)

2.5
60 = 21ty = sin™! (—)

4
0.675 n

fo=T20% T 60
Then it is simple to see that

3817 m
371207 ' 60
b) Vapys = 80\;51'6 =5543,-> [, = V’;_"L”S = 2.772 Apus

Pruwave = V * I, = 1.6 % 2.772 = 4.4352 Wiys
21 — 0.675 * 2

Paverage = Prutiwave * time Triac is on = 4.4352 «

¢) Quadrants 1 and 3

= 196 A, Vs =Vypy = 1.6V > P =1V = 1.96 * 1.6 = 3.136W
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Problem 3:

Ry
R1+40000

Turn on voltage 2 V so at 2n/8 we need, 2 = * 170 sin G) - Ry =676.77 Q)

Problem 4:
Vs = 0 and assuming JFET is operating in saturation:

2

V,

1D=1DSS*(1_$> =100pd >V, =I,*R= 100pA*10KQ =1V
14

Vps =5—=1=4V > Vs =V, , initial assumption is correct

Problem S:
a)
VGSH =20 mV, assume VDS > VGS - VP
Vas)\®
V.o =5— I, %5k = 5—1D55(1—V—) ¥ 5k = 448V
P
Verify - Vps > Ve —Vp = 4.48 > 1.02
VGSL =-20 mV, assume VDS > VGS - Vp
VGS g
Voutl =5— ID*Sk = 5_IDSS(1_V_> x5k =452V
P

Verify - Vpg > Ve —Vp = 4.52 > 1.02

4.52v I—L
4.48V

b) Vin < Viesmax = 0.3V (From lecture slides)



Problem 6:
Vour=JFET Vbps, so the JFET is in saturation

C Vi \2
1=un Ox( )(VG Vout VTN) = IDSS*<1_ﬂ)

2 Vp
350« 107% /W —0.5\*
S . (_>(5 —3-0.5)2=100*107° * (1 ——> - W =0.762 um
2 12 -1
Problem 7:
aID IDSSP VGS IDSSPO W VGS
= = -2 (1——) 1—AV,) ~=2+% —(—)(1——)
Im = Vs v, 7)) ¢ ps) v, \L A

9o = 2% = A % Ipsseo () (1 - ‘;GS) Problem 8:

30p * 10 ( 0)2 Voutg — (=5)
—_— % -_——_———————

IDQ = 15 I 50k - Voth = —4 VIIDQ =20 ‘UA
2 I V
Gn =i Ay =L = —g, 50k = 2V/V
VP (1 — h) Vin
Vp
Problem 8:

Guess Saturation
Ing = 1D55p0¥(1 - %) 30u( ) (1 - -) = 20uA
Vps = Voue = =5+ 20 x107% x 50000 = —4V - Vg < Vg5 — Vp assumption validated
Ay = —gm * 50000 = 2 <2°“> 50000 = 2
1

Problem 9:
04y = () an () ave () = (75) 100 (552) (200 (255 =
11.83 V/V

() 200 (555) 10 (55555) =

— Rina Rini Rioad
b) AV = <—R' R AVZ R R AVl R R
meede+ in2 02tRin1 o01tRioad

40.4 V/V



