
2.

a) Fazni stav od izlaza operacionog poja£ava£a do pozitivnog napajanja je π. Da bi u kolu
postojala negativna povratna sprega, potrebno je da gornji (prema slici) ulazni priklju£ak ope-
racionog poja£ava£a bude invertuju¢i.

b) Potrebno je da u mirnoj radnoj ta£ki (u odsustvu pobude) izlazni tranzistori budu na
granici provo�enja, to jest da napon na otporniku RB bude VBE, a struja tranzistora bliska
nuli. Tada je

ICCOP = VBE

RB
+

IC1/2

β
≈ VBE

RB

RB = VBE

ICCOP
= 700 Ω

c)

vU = 2V sin(ωt)
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vP = 10vU = 20V sin(ωt)
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iP = vP
RP

= 0.6A sin(ωt)
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iP



iC1 =

{
iP iP ≥ 0
0 iP < 0

=

{
0.6A sin(ωt) 2kπ ≤ ωt ≤ (2k + 1)π
0 (2k + 1)π ≤ ωt ≤ 2(k + 1)π
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iC2 =

{
0 iP ≥ 0
−iP iP < 0

=

{
0 2kπ ≤ ωt ≤ (2k + 1)π
−0.6A sin(ωt) (2k + 1)π ≤ ωt ≤ 2(k + 1)π
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vIOP = RX
iP
β

= RX
vP
βRP

= 282mV sin(ωt)
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pD1 = (VCC − vP )iC1 =

{
14.4W sin(ωt) − 12W sin2(ωt) 2kπ ≤ ωt ≤ (2k + 1)π
0 (2k + 1)π ≤ ωt ≤ 2(k + 1)π

pD2 = (VCC + vP )iC2 =

{
0 2kπ ≤ ωt ≤ (2k + 1)π
−14.4W sin(ωt) − 12W sin2(ωt) (2k + 1)π ≤ ωt ≤ 2(k + 1)π
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d)

Ograni£enje izlazne struje operacionog poja£ava£a:

iOP = iP
β
≤ iOPmax

Vp
βRP

≤ iOPmax
Vp ≤ βRP iOPmax = 33V

Naponsko zasi¢enje operacionog poja£ava£a:

vIOP = RX
iP
β
≤ VCC − VBE

RX
Vp
βRP

≤ VCC − VBE

Vp ≤ βRP

RX
(VCC − VBE) = 1622V

Zasi¢enje tranzistora:

vCE1 = VCC − vP ≥ VCES
Vp ≤ VCC − VCES = 23.8V

Kona£no je

Vpmax = 23.8V

e)

η = POUT

PCC

POUT =
V 2
p

2RP

PCC = VCCIC1 + VCCIC2 = 2
π
VCC

RP
Vp

η = 5π
2VCC

Vu = 0.33Vu

ηmax = η(Vpmax
10

) = 0.78
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