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Figure 1:Wien-bridge Oscillator
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BpenHocTH enemMeHaTa €IEKTPHIHOT KOJIA ca CIIMKE Cy MO3HATE.
Ri=R,=R,(C;=C,=C, a=3.

(a) Komko rmaBnux npecexa uma rpad xoma?

(0) OnpenuTy jeHavUHE CTalba Y MATPHYHOM OOJIHKY.

(B) OnpennTy M HaIPTaTH HAIIOH U, 3a [ > 1y, {5 =0.
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Bunos ocriunatop (Wien bridge oscillator).

jednacine: [11+i2+413+15=0,
-id+i6+i7=0,
-i134+14=0,
ul-u2=0,
u2-ub=0,
ub-u6-u4-u3=0,
u6—-u7=0,
-'diff(ul,t),
‘12,
-13,
-'diff(u4,t),

il1=C1
u2=R1
u3=R2
i14=C2
i5=0,

ub=a ‘ub,
u7=R3-177];

[i15+13+12+11=0,17+i16-14=0,14-13=0,ul-u2=0,uZ

—u5=0,—u6+u5—u4—u3=0,u6—u7=0,il=Cl(

d
,u3=R2iB,i4=C2(
dt

ul) ,uUZ2=R1 12

LM),i5=0,u6=au5,u7=RSi7]
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jednacineDulDu4: jednacine, 'diff(ul,t)=Dul, 'diff (u4,t)=Du4;
[i5+13+12+11=0,17+16-14=0,14-13=0,ul-u2=0,u’2
-ub=0,-u6+ub-u4-u3=0,u6-u’7=0,11=C1 Dul ,u2=R1 12 ,u3=
R2i3,1i4=C2Du4,1i5=0,u6=aub,u’7=R317]

JednacinelIzvoda: eliminate (jednacineDulDu4,

(i1, i2, 413, i4, i5, ie6, 17, u2, u3, ub, u6, u7l);
[R1 R2 (R2+R1) (u4+ (-C2Du4-C1 Dul) R1 a+C2 Du4 R2+
(C2Du4+C1lDul) R1),-(R2+R1)

(R1 u4+R1 aul-R1Iul+R2 (-ul-Cl1DulR1))]

jednacineStanja: linsolve (Jednacinelzvoda, [Dul, Du4d]);

R1 u4+R1 aul-R2ul-R1 ul u4d+a ul-ul
[Dul = , Dud=-
Cl1 R1 R2 C2 R2

jednacineDiff: jednacineStanja,
Dul="'diff (ul, t),
Dud="'diff (u4, t);

d R1 u4+R1 aul-R2ul-R1 ul d
[ ul= , ud=—
dt Cl R1 R2 dt
ud+a ul-ul
C2 R2

zamene: [R1=R, R2=R, R3=R, Cl=C, C2=C, a=3];
[RI=R,R2=R,R3=R,Cl=C,C2=C,a=3]

jednacineDiffZamene:jednacineDiff, zamene, [ul=ul(t), ud=ud(t)];

Ru4 (t)+Rul (t) d
ul (t)= /dtu4(t):—

2
CR

[ d
dt
u4 (t)+2ul (t)

CR

atvalue (ul (t), t=0,U00);
uo

atvalue (u4d (t), t=0,0);
0

assume (R>0, C>0) ;
[R>0,C>0]
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odziv: desolve(jednacineDiffZamene, [ul(t), ud(t)]),ratsimp;

t t
[ul(t)=UOSin( )+UOCOS(
CR CR

o =7)
sin o ]

vrednosti: [R=1000, C=10"(-6), U0=101];

),u4(t)=—2 Uo

1
[R=1000,C=—,U00=10]
1000000

uCl:ul(t), odziv, vrednosti;

10 sin (1000 t)+10 cos (1000 t)

wxplot2d([3-uCl], [t,0,0.02],
[x1label," t [s] "],
[ylabel," u2 [V] "I,
[

legend, "Napon u2(t)"], grid2d)s
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