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ZADATAK 1

Za kolo prikazano na slici izračunati naponsko
pojačanje Av i ulaznu otpornost Rin. Poznato je:
napon napajanja kola VCC=11.4 V, otpornosti
RC1=10 kW i RC2=5 kW, napon baza-emitor BJT-a
kada provodi VBE=0.7 V, napon kolektor-emitor
BJT-a u zasićenju VCES=0.2 V, strujno pojačanje
BJT-a b= 100, Early-jev napon VA ⟶∞ ,
termički napon VT = 25 mV i kapacitivnost C2: a)
C2 = 0, b) C2⟶∞.
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ZADATAK 1 – DC ANALIZA
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ZADATAK 1 – DC ANALIZA
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𝐼 =
𝑉!! − 𝑉"#$ − 𝑉"#%

𝑅!&
= 1mA

𝑉!#& = 𝑉!! − 𝑅!&𝐼 = 1.4 𝑉 > 𝑉!#'
Slijedi da je BJT Q1 u DAR-u.
𝑉!#$ = 𝑉"#$ = 0.7 𝑉 > 𝑉!#'
Slijedi da je BJT Q2 takođe u DAR-u.

Kako je VBE1 = VBE2 slijedi da je IC1 = IC2.

Uvodi se pretpostavka da je i Q3 u DAR-u.

𝐼!$ = 𝐼#% − 𝐼"& − 𝐼"$ ⟹ 𝐼"% =
𝛽 + 2
𝛽 + 1

𝐼"$

𝐼!& = 𝐼 − 𝐼"% ⟹ 𝐼"& =
𝛽 + 1

𝛽$ + 2𝛽 + 2 𝐼 = 9.9 µA



ZADATAK 1 – DC ANALIZA
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𝐼!& = 𝛽𝐼"& = 0.99 mA
𝐼!$ = 𝐼!& = 0.99 mA

𝐼!% = 𝛽𝐼"% = 𝛽
𝛽 + 2
𝛽 + 1

𝐼"$ =
𝛽 + 2
𝛽 + 1

𝐼!$ = 1mA

𝑉!#% = 𝑉!! − 𝑅!$𝐼!% − 𝑉"#$ = 5.7 V > 𝑉!#'
Slijedi da je BJT Q3 u DAR-u.



ZADATAK 1 – AC ANALIZA
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𝑣./

= −
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𝛽 + 2 𝑟'& + 𝛽 + 1 𝑟'"
= −100.5

𝑟'& ≈ 𝑟'"i b≫ 1:

𝐴0 ≈ −
𝑔!&𝑅$#

2
= −100
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b≫ 1 i gm1 ≈ gm3 :
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+ 𝑔!"2
= 50.25
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ZADATAK 1 – AC ANALIZA
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ZADATAK 1 – AC ANALIZA
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vbe1 = vbe2 = 0 ⟹ gm1vbe1 = 0

𝑅() =
𝑣*
𝑖*
=

𝑅!&𝑟+%
𝑅!& +𝑟+%

= 2 kΩ



ZADATAK 2

Za kolo prikazano na slici izračunati naponsko
pojačanje Av = vout / (vin1 + vin2). Poznato je:
napon napajanja kola VDD=12 V, otpornost
R=50 kW, napon praga MOSFET-ova
Vt1=Vt2=2 V i Vt3=Vt4=-2 V, faktor b=0.2
mA/V2, koeficijent modulacije dužine kanala
l⟶ 0.
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ZADATAK 2 – DC ANALIZA
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ZADATAK 2 – DC ANALIZA

VDD

M3 M4
50R

50R

R

M1 M2

+
-

VSG3

-
+

VDG4

+
-
VSG4

+
-

VGS2
+

-
VGS1

-
+
VGD2

ID3

ID1

ID4

ID2

I

𝑉12" = 𝑉12# ⟹ 𝐼3" = 𝐼3#
𝑉21& = 𝑉214 ⟹ 𝐼3& = 𝐼34
𝑉12" + 𝑉12& = 𝑉33

VGD1 = 0 V i VDG3 = 0 V

Slijedi da su MOSFET-ovi M1 i M3 u zasićenju.

@𝐼 = 𝐼3& − 𝐼3"
𝐼 = 𝐼3# − 𝐼34

⟹ 2𝐼 = 𝐼3& − 𝐼3" + 𝐼3# − 𝐼34 = 0

𝐼3" = 𝐼3# = 𝐼3& = 𝐼34

VGD2 = RI = 0 V i VDG4 = -RI = 0 V

Slijedi da su i MOSFET-ovi M2 i M4 u zasićenju.

𝑉12" = 𝑉12# = 𝑉21& = 𝑉214 =
𝑉33
2 = 6 V

𝐼3" = 𝐼3# = 𝐼3& = 𝐼34 =
𝛽
2 𝑉12" − 𝑉, # 1 + 𝜆𝑉32

≈
𝛽
2
𝑉12" − 𝑉, # = 1.6 mA



ZADATAK 2 – AC ANALIZA
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𝑣76" = 𝑣76&

𝑣./" − 𝑣76"
50𝑅 +

𝑣./# − 𝑣76"
50𝑅 = 𝑔!" + 𝑔!& 𝑣76" + 𝑔!#𝑣76# + 𝑔!4𝑣764

𝑣./" + 𝑣./#
50𝑅 = 𝑔!" + 𝑔!& +

2
50𝑅 𝑣76" + 𝑔!#𝑣./# + 𝑔!4𝑣./"

𝑣76" =
1
2
1 − 50𝑔!"𝑅
1 + 50𝑔!"𝑅

𝑣./" + 𝑣./#

𝑣*+, = 𝑣76" − 𝑅 𝑔!#𝑣76# + 𝑔!4𝑣764 = 𝑣76" − 𝑔!"𝑅 𝑣./# + 𝑣./"

𝑣*+, =
1
2
1 − 50𝑔!"𝑅
1 + 50𝑔!"𝑅

− 𝑔!"𝑅 𝑣./" + 𝑣./#

𝐴0 =
𝑣*+,

𝑣./" + 𝑣./#
=
1
2
1 − 50𝑔!"𝑅
1 + 50𝑔!"𝑅

− 𝑔!"𝑅 = −40.48

50gm1R≫ 1: 𝐴0 ≈ − "
#
− 𝑔!"𝑅 = −40.5


