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Preface 
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Microelectronic Circuits, International Sixth Edition, by Adel S. Sedra and Kenneth C. Smith. 
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Ex: 1.1 When output terminals arc open circuited 
For circuit a. n0 c = u,U) 

For circuit b. l'oc (,(t) X R, 

When output tenninals arc short-circuited 

.., . . "' l'~{f) .·or CJrcmt a. i ,.. 

For circuit b. f.,. i 5{ I) 

For equivalt~ncy 

Rsis(t) ""' t•s<t) 

Figure I. Ia 

Figure l.lb 
Ex:i.2 

V0 c=10mV 

isc '"' 10 tJ,A 

R ~ ~ = IOmY ~I kll 
i lO tJ,A 

Ex: 1.3 Using voltage divider 

Rs 

R 
11.,(1) ""' t~5(t) X -. _t

Rs + R~., 

+ 

(/ 

b 

Given vs(t) = 10 mY and R5 1 kH 

If R~., ~= 100 kfl 

Exercise 1--1 

v0 ·~ 10 mY X .....M!Q_ 9.9 mY 
100 + l 

If R, "~ 10 kH 

<'(J ·"" 10 mV X _!Q_ - 9.1 mY 
10 +I-

If Rt."" lk!l 

t'o = 10 mV X _I_ 
I+ I 

5mY 

If R ' 100 H I. 

10 mY X _!QQ._ - 0.91 Y 
100 +I K-

80% of source voltage = lO mV X 80 ""' 8 mY 
100 

If R, gives 8 mV when R5 = I k!1, then 

R 
8 = IOX--"-~R1 ""'4kfl 

I+ R ' l. 

J<:x: 1.4 Using current divider 

• . X Rs 
1o Is ---

Rs + Rr 

Given is " 10 tJ.A, Rs ~ 100 .kU 

For 

Rt_ "" I kH, i 0 = 10 tJ.A X .....M!Q_ = 9.9 tJ.A 
100+ I 

For RL .., 10 kll, iu "" 10 1-1-A X ~~~ 10 

;: 9.1 1.1.A 
For 

Rr. "" 100 kH, i0 ''" 10 tJ,A X 1001~100 "'" 5 1-1-A 

For 

R I M n . 10 A X 100 K 
1" "' ••· 10 = ~-'- 100 K + I M 

;: 0.9 1-1-A 

80% of wurcc current = l 0 X 80 = 8 1-1-A 
100 

If a load Rt gives 80%ofthc source current, then 

8 1-1-A ·"" 10 p.A X _I_()O 
1.00+ R1. 



Ex: 1.5 f = "" ""' 1000 Hz 
T 10 -J 

F..x: 1.6 (al T 

(b) T ., I 
.f 

I 

f 
I 

lfC:' 
1000 ~ 

(c) T "" l 
J 

j_s '" l p.~ 
!0" 

I<:x: 1.7 If 6 MHz is allocated for ench channel. 
then 470 MHz to 806 MHz will accmnodate 

806 - 470 '' 56 chnnnels 
6 

Since it starts with channel 14. it will go from 
~:hannel 14 to ehanncl69 

Ex: 1.8 I' 

"'.!.x.~xT 
T R 

Altt~mtively, 

·r 
I , . .! 
.•• ~--dt 
r. R 

p :cz PI+ P, + P, + 

'"(~r ~ + c:~7J ~ .. (5·~~r k ~ ... 
y_: x x_' >: ( 1 + l ~ _I + l. + ... ) 
R r:.J iJ 25 49 

It can he shown by direct calculali<'ll that the 
infinite series in the parentheses h;ts a sum that 

approaches <T! i 8; thus P becomes V1 ! R as 

found from dirCl'! calculation. 
Frat·tion of energy in fundamental 

= 8/ 1r2 O.SI 
Fra<.;tion of energy in tirst live harmonics 

····-~(! f l" .l)- 091 ;/ . 9 25 .• 

Fmetiun of ent~rgy in first seven harmonks 

""Ji(l +.! ""'·) + '·') 
17 ~ 9 25 4<) 

0.95 

Fra.:tion of energy in first nitw han non ics 

s ~(, + ij + ;;5 + ~~) i ~) 0.96 

Noh: that <JI)•:;. of the energv of the square waw is 
in the lin<t three harmonic;: that h. in the funda
mental and the third h;mnnnk. 

Ex: 1.9 (a) lJ ean rept\~~ent 15 distinct values 
hetween 0 anJ + 15 V. Thus. 

l'.t = 0 V ~ D 0000 

Exercise 1--2 

11.1 -~ I V => D = 0001 

1•.1 2 V => D "" 0010 

15V=>D=IIII 

(b) (i) +I V (ii) +2 V (iii} +4 V (iv) + 8 V 
(e) The closest discrete value rep.rcsented by 
Dis 5 V; thus D ~" OIOL TI1c error is -0.2 V or 

-0.21 5.2 X 100 •·~· -·4% 

Ex: 1.10 Voltage gain '" 20 log 100 •·•· 40 dB 
Current gain " 20 log 1000 "" 00 dB 
Power gain ~" 10 log A,. "' 10 log lA, A,) 

-~ 10 log )()5"' 50 dB 

Ex: 1.11 P,, 15 X 8 120 mW 

120 .... 18 102 mW 

-~~- X 100 ·~ 15% 
120 

Ex: 1.12 

10 ' v.,"' l X II)'· V "' IOp .. V 
101' + 10 --

,_h ~ 

l't. cc· I? I R , .. ( 10 X 10 . ) 
0 I. J() 10 11 W 

With the butTer amplifier: 

I X _-.-!!J_ X A X ~ 
N; + R1 '" Rl i· I(. 

= I X __ I - x I x ___ HL_.. ~ 0 .. :25 V 
l 1 I 10 -1 10 

p i:J(j 0.25 1 

I 
RI 10 

Voltage gain ~~<! 
l\ 

···12 dB 

p 
Power nain ( 4 ) ~ _L :::- . r P, 

6 .. 25 mW 

0.25 v 
I v 

where P, 6.25 mW and P; 

0.5 V and 

IV i, ..... 
I l'vH! + I M!l 

0.5 p.A 

"'lllUS, 

1', 0.5 >< 0.5 

;md. 

6.25 X 10 
AI' 

0.25 X 10 '' 
lO log A, ·.c 44 dB 

0.25 p.W 

0.25 V/V 



This figure belong,.Ho. ExerCise Ll5 

r---1+ 
lOOK lM~ 

Exercise 1-3 

+ ~ + 

100 v, "- t I()()K t· 
lOt~, - ~ 001!;2 

-
Ex: U3 Open-circuit (no load) output voltage = 

At'n''i 

Output·voltnge with load connected 

Rt 
"'· .A~ II; -.-

" R1_ + R" 

OJ~ "' - 1-· - =» R0 '"' 0.25 k.O 
R0 + I 

Ex: 1.14 A,.,. 40 dB ""' 100 V/V 

p "' 11~ "" ('A t'·-.!!.!:_)2 r R 
L RL '" 'RI. + Ro . I. 

250fl 

=v~'X (1oo x - 1 -)2 I IIJOO 2.:hl,. ' . I + I 

IOlogA,, 

Ex: 1.15 Without stage 3 (sec figure above) 

~ "' ( I M )< IO)( 100 K ) 
u5 100 K l- I M 100 K + I K 

. X (100)(__Ji}Q_) 
IOO+IK 

~ (0.909)(10)(0.9901 )( 100)(0.()<)09) ·~ RL8 V 
Vs 

Ex: 1.16 Given v, I mV 

lf, 

0 = 0.909 So 
v, 

0.909 lis = 0.909 X I ·"'· 0.909 mV 

For u, , .. , 1 mV 

1';2 9 X ll~ ·""· t) )( 1 9 mV 

- -=:- -
lf, fl, 11. Jl, 

_E ""· ._!.:~ X _,!,! X . ..!.! ""' 90.9 X 9. 9 X 0.909 
v, vi2 vil Vs 

""8l8V/V 

For t', .•. , I mV 

uh "'' 818 I's ., 818 X I = 818 mV 

"0.909 X 90.9 X 9.9 X 0.909::: 744 

fur V,"' I mV 

V. · 744 xI mV n 744 mV 

t<:x: J .17 Usiilg voltage amplifier model.it can be 
represented as 

R; "" I MH 

R,. = IOU 

A'", = A,.1 X A,.2 = 1),9 X 90.9 

The overall voltage gain 

Vo ~, -~ X A X __!!_L__ 
Vs R, + Rs '"' RL + R, 

For R1 ·~ 10 H 

Oventll voltage gain 

·~ ...... !.!v.L~ X 900 X _J_O_ 
I M 1 100 K 10 ·' I() 

For R, '' 1000 H 
Overall voltage gain 

R, 

900 V!V 

409 V/V 

.~ __ !_. 1'-_i __ X 900 X - I OOO__ = R 10 V IV 
I M ! 100 K 1000 + 10 

. ·. Range of voltage gain is from 409 to Ill 0 V IV 



Ex:l.l8 

Ex:t.l9 

R, 

Rt ,,, "'t's--
R1+ R, 

tis "" G,.t,1(R0 II RE) 

::O.,vs Rl :~ Rs (Ro !1 RL) 

111Ull. 

tlo R, II - = O,.--.-(R0 R1) 
tis R1 + Rs 

Ex: 1.20 Using transresistance circuit model the 
circuit will be 

!1 ~ ___!L 
is R, -1· Rs 

v) ~-' R ;.x~ 
1 '"' R ·+· R I. 0 

Vo .""' R ....i!L_ 
i1 "'Rr + R0 

Now V 0 ~ Vo X !J. '~ R ....!!.L_ X ...i!.L 
is i1 is "'Rt. + Ra R1 + Rs 

= R -.!!.L X _.!!.L.. 
"'Rs + R1 Rt + R0 

Exercise 1--4 

Ex:l.2l 

···-·--··0·--··----·-···--

G -
t'J, = ihr" + ( 13 + I )ivR, 

=i6{r.,+(~+ l)R,I 

But vi> = 11, and ip = i., thus 

K": 1.22 
f 

10Hz 
lOkHz 
lOOkHz 
I MHz 

Gain 
60dB 
40dB 
20dB 
OdB 

Gain !dB) 

to t<¥ 103 t04 

Ex.: 1.23 

-· G,..V1 

... 
3 dB 

frequency 

..L + _!_ + .vC 
Ro Rr. I. 

Thus, Vo "" v, 
G,. 

-~--~ sC1 - + - I + __ .::._ 
R0 RL _L + j_ 

Ro RL 

which is of the STC LP type. 

DC gain = ~ ?.! 100 
' ..Lt..L 

Rn Rl. 

FromnPdr 
equllli(ln 
atE 

+ 



Exercise 1--5 

..L + J_$0,. "" 1Q.-
R0 Rr_ .100 IOO - 0.1 ntA/V 

I. ·o· I R .,:; .I~ ~.O·. ··~. 0.0& mA/V 
t ·' 

Ex: 1.24 Refer to Fig. El.23 

V2 R V = . I R, s 
s R.,+ .1.. + R Rs +- R, + I 

sC ' s -·---C(Rs + R,} 

R1. ~ o.!>s kft ~.. 12.s kn 
which is a HP S'I'C function. 

hdn ·· 1 
.. 2rrC(Rs + Rl) 5 100Hz 

c~ ·-~I __ _ 
2rr(l + 9) Hl X 100 '"' 0.16 ILF 



Ex: 1.25 
T= 50K 
ni ""'· BT;n e ···1Jgl(2K11 

""' 7.3 X IOJ\50)JI1 e-1.12112xU2/IIJ-5 x~I!J 

.~ 9.6 x IO-:l9/cm3 

T"'"' 350K 

n; ""· BTm e. lit/l!IITI 

··-~ 
"" 7.3 X JO'~(JSQ)J/1 C·-l.la/tl X $.42 X I() • X .1~01 

= 4.15 X 1011 /cml 

Ex: 1.26 

N 0 = 1017/cm3 

From Exercise 3.1 n1 at 

T ,.,. 350 K = 4.15 X 1011 /cnl 

It, ""' N v """ 1011 /cm3 

ni2 
p,a!-N 

f) 

(4.l5 X 1011 ) 2 

1011 

"' 1.72 x 106/cnl 

Ex: 1.27 

At 300 K, n1 = 1.5 X IOH1/cm3 

Pp = N" 
Want electron concentration 

I w 
= TIP "" .5 X lO "' 1.5 X 104/cm) 

106 

.2 

;. N A = Pp = !!!.. 
TIP 

( 1.5 X 1010{ 

1.5 X 104 

1.5 X 1016fcmJ 

Ex:l.28 
a. u,·driff = -~J.-nE 

Here negative sign indicates that electrons 
move in a direction oppOSite toE 
We use 

'-'··drifT '" -!J.-.E 

·"-' 1350 X --=---, 
2 x Hr·4 

•. . 4 
"" 6.75 X 10 cm/s "'""' 6.75 x 10 mls 

Exercise 1--6 

b. 1imc tnken to cross 2 J.l.ffi 

length '= ..1.~; ::: 30 ps 
6.75 X Hf 

c. In n-~i driff current density Jn in 

J~ ' qnJt,.E 

= L6 X 10" 19 X 1{)1t, X 1350 X l V 
2 x w-·l 

,,~ 1.08 X 104 A!cm2 

d. Ddff current 1, = Aqnu,.-dritr 

""' Aqn11n£ 

= 0.25 X 10·-B X 1.08 X 104 

"" 27 11A 

Note 0.25 11-m2 = 0.25 x 10· 8 cm2 

• _ dn(x) 
Sx. 1.29/,. ··· qD,-

dx 
From Figure E 1 • 2 9 

llu = 10 17/cm~ "" 10~ I (JJ.m)3 

' 4 2 >'I\ Dn " 35 <-1n·/s 35 x (10) (f.tmr /s: 

= 35 X 10~(!1-m)2/s 

dn _ 105 -0 _ ····· 10'1Lm~2 
dx- -~- ·-

J , qD dn(x) 
n • lit 

= 1.6 X 10~ 19 X 35 X 108 X 105 

"" 56 X 10-6 AI( 11-m )2 

= 56 11 A/( 11-m)2 

For 1. = I mA ""1. X A 

=-> .4 = I nv\ -· . !OJ IJ:A ::::.18 lltn~ 
Jn 56 )J.AI(t.l.tn)2 

Ex;l.30 
Using equation 1 . 4 5 

D. ~ = v,. 
llo li-p 

Dn = Jl,V,. = 1350X25.9X w-> 
$!; 35 cm2/s 

' -;! 
Dp = )LpVT "' 480 X 25.9 X 10 

a.: 12.4 cm2/s 

J<;x: 1. 31 
Equation 3 . 50 

W= 



Ex: 1.32 

In a p+ n diode N1 >> ND 

Equationl.. 5U(, 

Equation 1. 52 X J' 
v 

w~-'---' --
N_, + N 0 

since N1 >> Np 

Nn 
:::W·_;;;' 

lY ,l 

,., • . 1 .; < ) . ( N .1N 0 ) r:quatJon ~ . - 3(. 1 - tl <f • · · 
,\, ' N,.. 

N.N 0 
W- A'!_._.---· \V since N. >> N1) . ;V, , 

::. A,1,v"w 

r;:.~-~--~~-

A .j2~sqN 0 V0 

Ex: 1.33 

In .-~ampk 1. 2;> 1V 1 
'f. : 10' /em· and 

N ~.> to''inn·' 

In the ll·Tt';!ion nf thi' pn jm:tinn diode 

n,, ,\1 , IO"'tnn' 

J' .. , 
II, ll-? >-:: ll)'')' 

10"' 11,. 

Exercise 1--7 

As one can sec from above equation, to increase 
minority carrier-concentration (fin) by a factor of 
2. olic mu1>tlowcr ND (= n,) by a factor of2. 

J<:x: l. 34 

Equntion L 391,~ '"' Aqn 2( . .!!.e._ + D, ) 
1 L1,N0 l •• N,, 

D., D, 
since ··"' and ·-·· here approximately 

t.,, L, 

Aqu:( _!!,/!._ + Jl!c .. ) 
. 1.1,N v L,N,~ 

., lO"' X 1.6 X I()' 19 :><: (, L5 X 101) 1 

x[ JO + __ _l!_l l 
16 . --4 .·IS 

5 X 10-·1 X 1~ 10 X 10 X 10 

I 
\'/\' .. 

I,( e 1 ·- I) 

1.45 X 10 

0.2 mA 

Ex: l. 36 

/l X 1.()~ X 1(). 
11(_!_-- + _ __1_,)(0.814- 0.605) 

•J 1.6 X 10- IQ !(}IX 101" 

1.66 >: 10 ern 0.166 IJ.rll 

Kx: 1. 37 
["" v~ ••,." ~~ "' "~------,~-~""" 

t~'(~; • ;~)v,. + vi?J 

(,J)l{ )< !() Clll 

u~ing equation 1- 53 

' ·V V , 
Q1 Aq( -~~-"'-'·-~) W 

iv_, 1 /v "· 

0.601\ Jllll 



Exercise 1--8 

"·' I0-4 xL6XIQ-ItJ IO XIO X6,(}8XI0-Scm ( 
18 . 16) 

1018 + 1016 

•"' 9.63 pC 

Reverse Current I "" Is "" llqn/(..!!.JL.. + [)~ ) 
l.,.N[) L.N., 

10···!4 X 1.6 X 10-l? X ( 1.5 X 10111) 2 

x( 10 ·- + 18 ) 
5 X 10-4 X 1016 10 X 10-~ X J01K 

7.3 X }(}" 15 A 

( 10 18 
X 1016

)( ! ) 
1018 + 10!6 0.814 

= 3.2 pF 
Bqualion 1 • 71 

Ci"" C;o 

R 
3.2 X 10- 12 

~ 
= 1.12pF 

Ex: 1. 39 

C 1 = 1Sl. "" -!!...{-.r/) 
' dV dV 

d VN 
=-{-.rXls(e T-J)] 

dv 

d I'll' 
= Trl~- (e r- I) 

~ dV. 

Ex: 1.40 
r::quation 1 . 7 4 

L2 
::J!. 
D,. 

(5 X 10-4/ 

5 

--: 25 ns 

Equation 1 . 81 

cd ~ (;:) 1 

In example 1.30 N,.. "'" l0 18/crn1 • 

N0 "" l016/cm3 

A'>suming N A >> Np 

'~'r:: -.fl "" 25 ns 

:.CJ "" ( 25 X 10-~ ). O.J X 10-J 
25.9 X 10 ~ 

%.5pF 



Exercise 2--1 

Ex: 2.1 
The rrrinimum number of terrrrinals required by a 
single op amp is five: two input terminals, one output 
terrrrinal, one terminal for positive power supply and 
one terminal for negative power supply. 
The minimum number of terminals required by a 
quad op amp is 14: each op amp requires two 
input terminals and one output terminal (account
ing for 12 terminals for the four op amps). In 
addition, the four op amp can all share one termi
nal for positive power supply and one terminal for 
negative power supply. 

Ex: 2.2 
Equation are v3 = A(v2 - v1); 

1 
V;d = v2 - v1, V;cm = 2(v1 + v2) 

a) 

= 0 - .1_ = -0.02 Y = -2 mY 
103 

0- ( -0.002) + 0.002 y 

2mY 

!(-2mY+O) 
2 

-1 mY 

3 
b) -10 = lO (5- v1)=> v1 = 5.01 Y 

V;d = v2 - 111 = 5- 5.01 = 0.01 Y = 10 mY 

~(5.01 + 5) = 5.005 y 

.::5Y 

c) 

113 = A(112 -111) = 103(0.998-1.002) =-4Y 

11;d = v2 - v1 = 0.998 - 1.002 = -4 mY 

~( 1.002 + 0.998) = I Y 

d) 

-3.6 = 103 [712- (-3.6)] IO\v2 + 3.6) 

=> J2 = -3.6036 y 

V;d = v2 - V 1 = -3.6036- (-3.6) 

-0.0036 Y = -3.6 mY 

I 
= -(v1 + Vo) 2 ~ 

I 2[- 3.6 + (-3.6)] 

-3.6 y 

Ex: 2.3 
From Figure E2.3 we have: V 3 = f.L V" and 

Vd = (G"'V2 - G"'V 1)R = G,R(V 2 - V 1) 

Therefore: 

V 3 = J.LGmR(V2 - V1) 

That is the open-loop gain of the op amp 

isA = J.LGmR. For G"' = 10 mAN and 

J.L 100 we have: 

A 100 X 10 X 10 104 YN Or equiva-

lently 80dB 

Ex: 2.4 
The gain and input resistance of the inverting 
amplifier circuit shown in Figure 2.5 are 

- R2 andR 1 respectively. Therefore, we have: 
R• 

R 1 = 100 kfl and 

R 2 = -10::=>R2 IOR 1 
RJ 

Thus: 

R2 = 10 X 100 kfl IMfl 

Ex: 2.5 

R= IOkfl 

1.1 
From Table we have: 

R, = ~ 0 I; ~ 
0 

, i.e., output is open circuit 
I 0 

The negative input terminal of the op amp, i.e., 
V; is a virtual ground, thus V; = 0 

V 0 V; - Ri; 0- Ri; = - Ri; 

R, ~0 ~; = o 
' " 

Ri; 
= -R=>R, 

i; 

= -IOkfl 

v 
R; = __! and V; is a virtual ground (V; = 0), 

V; 

thus R. = Q = 0 => R. = 0 fl 
I • I 

I; 

-R 

Since we are assuming that the op amp in this 
transresistance amplifier is ideal. the op amp has 
zero output resistance and therefore the output 
resistance of this trans resistance amplifier is also 

zero. That is R0 = 0 n . 



R =Jb1cll 

0:5 rnA 

C.onnectlng.the sig~IUI source shown in Figure. 
e~:s to the inp!ll (If this. amplifier we have: 
V; js a virtual .gruund that js V1 = o. thi,~s the ~r" 

tent flowing through the to kll resistt)l' con
nected ·between V1 and ground is i.ero. Thercfui'e 

V0 "" V,-Rx0.5mA,O-IOK'X05mA 

= -sv 

Ex: 2.6 

V1 is a virtual ground,. thus V1 = 0 V 

. IV-V 1-0 
1 = 1 ,. -- "" I mA 
' R 1 I k!l 

Assuming an ideal op amp. the current flowing 
into the negative input temtinal of the op amp is 
z.ero. Therefore, i 2 = i 1 =- i2 = I mA 

V11 = V 1 -· i2R2 = 0 -·I mAX 10 kU 

= --10 v 

iL ~· V 0 "" ~::_JO V ~ - 10 lllt\ 
Rt I kU 

i0 = i1,- i, = - 10 rnA- I mA = -II mA 

Voltage gain 

or 20 dB 

Current gain 

or20 dB 

Vo 
1 v 

-IOV -- ""· -lOV/V 
IV 

·-10 mA -10 A/A 
lmA 

Exercise 2-2 

Rt 

~v. 
For.the cifuuit shown above we have: 

v<J ""' (R" v. + RF vl) 
Rt R2 

Smceidsrequiredthat V0 "" -(V1 + 5V2). 

We want to have: 

Rf· "" I and RF "" 5 R1 . R2 • 

It is tllso desired that for a maximum output volt
age oflO V the current in the feedback resistor 
does notexceed l mA. 
n!Crefore 

JO V s I rnA ~ R ~ IO V =* R f ?!: 10 kil 
R.r 1 lmA 

Let us choose Rf to be 10 k!l. then 

R1 =R1 = JOkflandR1 ~ 2kfl 
5 

Ex: 2.8 

We want to tlcsign the circuit such that 

V0 -=· 2V 1 + V2 - 4V; 

'01us we need tn have 

v .. 

R 
"'land....S"-4 

R, 

Power gain 1_'1 . . -.. -.. -.---_lOr_::::_!!_)_!!~\_)· - ~-- --~ -~· 100 W/W 
Fmm the above three equations, we have to Find 
six unknown rcshtors. therefore. we can arbi· 
trarily choose three of these resistors. Let u~ 
choose: 

P, IV X I rnA 

or 20 dB 

Note that power gain in dB is lO log101 ~L~. 
If i; 

'Jl1cn we have 



2 ~ .!Q X .!Q "" 2 ~ R1 "" 5 k!l 
' R1 10 

I ~.ill X iO ., I ~ R2 '"' 10 kH 
R1 10 

Ex:l.9 
Using the super position principle, to find the con: 
tribution of tl1 to the output voltage 141, we set V2"' 0 

9k!l 

n.n 

The V+ (the voltage at the positive input of the op 

amp is: V. "" 3 V - 0 6V ~ 2+3 ~-.I 

Thus 

V0 "" (I +; ~~)v~ ""' 10 X 0.6V1 = 6 \!1 

To find the contribution of V2 to the output volt· 
age V0 we set V1 = 0. 

Then v+ - 2-v, = 0.4 v, 2 + 3 • • 

Hence 

V0 ""' (1 + 9 kil)v ""' 10 X 0.4V, = 4\f, 
I kil ' - " 

Combining the contributions of vI and v2 
To V0 we have V0 = 6V 1 + 4V2 

Ex: 2.10 

V1 0······-~ 

vlo---~ 
3k!i 

9k!l 

Using the super position principle, to find the con

tribution of V1 to V0 we set V 2 "' V l "" 0 Then 

Exercise 2--3 

we have (refer to the solution of cxereil;C 2.9); 

V0 "" 6V1 

To find lhe contribution of V2 to V{t we set 

\!1 .,., V3 ,. 0, then: V0 ·"·' 4V1 

To find the contribution of VJ to V0 we set 

Vt = \!2 "'·' 0, then 

V "" _9 kil V. "" -9V {/ 1 k!l J J 

Combining the contributions of V 1, V2 and v, to 

V0 we hmre: V0 ""'- 6V1 + 4V2 - 9V3 

E.x: 2.11 

Vo "" l + Rl "" 2 =:;. R2 = I""'* R, 
V; R 1 R 1 

If V0 = lO V lhen it is desired that 

lO p.A. 

Thus. 

v.. 

i "" _!!LY_ "" lO J.lA ~ R1 + R2 ""' 1Q..Y... 
R1 + R1 10 J.lA 

R 1 + R2 = I MH and 

R1 = Rz"'*R1 ""' R1 = 0.5 Mil 

Ex: 2.12 
a) 

I+ R21R1 ~a ""' I + R2lR1 

1 I + R11R1 I + I l· R21R1 

A A 
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