KOMUNIKACIJSKA VEZJA
IZPIT 2.februar 2005
Resitve nalog

1. lzraCunajte ojacenje in spodnjo mejno frekvenco ojacevalnikal

R1-R2
R1+R2

—‘:'—H— Ucci=20  Ube0:=06  Rg:=3000
R1:=40000 R2:=4000 RE1:=200
“ RE2 :=1000
RC:=10000 Cv:=4-10"° CE:=10-10"°

Par(R1,R2) :=

B:=100
RB :=Par(R1,R2) RB =3.636°10°
UCC.R1R2R2 — Ube0
— + _
1e0:= =5 1e0 =9.856010 ¢
(RE1+RE2) + ——
B+1
potencial kolektorja: Ucc— RC:le0 =10.144
gm :=40-le0 rhe = B
parametri NF modela ' g_m Rvh :=Par(RB,RE1-(pB + 1) + rbe)
bipolarnega transistorja: gm =0.039 RVh = 31350103
rbe = 2.537+10°
ojacenje : . rbe Rvh
Asf i=-gm-RC. : e
rbe + RE1-(B+1) Rvh+Rg Asf ==22.475

20-log(| Asf |) =27.034

spodnja mejna frekvenca:

Rnv :=Rg+ Par(RB,(RE1+ RE2)-(B+ 1) + rbe) Rnv = 6.533-103
fpv ::; fpv =6.091
2-1t-:Cv-Rnv
RNE :=Par(RE2-(3 +1),(rbe + RE1-(B + 1) + Par(RB,RQ))) RNE = 1.9640104
. B+1 . 1
fpei=———— fpE =81.848 fnEi=—— _
2-1-CE-RNE 2. .CE-RE2 fnE =15.915

spodnja mejna frekvenca: fsp:=fpE |fsp =81.848



2. lzraCunajte natan¢no napetostno ojacenje vezave na sliki !

R,
I S|
R, R1:=1000
1
I— + R, R, R2 :=10000
1 . 1
S L R3 :=1000
! R4 :=10000
1
'T R5 :=1000
R, D ! R6 := 10000
R R7 :=1000
. A0 =100
ojaCenj vezave A, R3,R4:
Aozli=A0 Tl :=A0__° ApL =201 gt =901
R3+ R4 1+T1
ojaCenje vezave A, R5,R6,R7:
Aoz2i=— R0 p0  T2:=A0_RO T1=9.001 T2 =9.001
R6 + R5 R5+ R6
AB2 =292 Ago =-9.009
1+T2
ojaCenje vezja R1,R2, AB1*Ap2: Aoz2 =790.909
(- AB1-AB2) =89.278
- R2 _
A0z = (-ABLAB2) Aoz ="8L162
RM6 =0
R1 A0+1
T:= (-ABL-AB2) T =8.116 M6
R1+R2 m-AO =9.009
+
Ap =22 AR =-8.903

1+T



3. Dolocite elemente kompenzacijskega vezja tako, da bo faza varnost 60 stopinj !

R, —:IT A0:=10°  20-log(A0) =100

—__H ) fpr:=2.10° fp2:=10-10° R1:=10000 R2:=1000
C = 70 :=A0_% T0 =9.091+10°
R1+ R2
R

Kompenzacija PN: kompenzacijski pol pri nizji frekvenci, ni¢la pokriva prvi poi

fk :=fp1 fk = 2010°

mejna frekvenca je v 2. segmentu, fpk<fzg<fp2: T0-fpl = 1.818+10%0

6 6

fzg ::E fzg =5.774+10

[ B :=fzg B =5.774°10
3

fok =229 fok =635.085

T0
R=—~ " 7 Ci=— —
D el
fpk
L paeb 1 — 635.085

2-m-CR 2-1-C-(R + Par(R1,R2))



DODATEK : Potek nekomp. in komp. zan€nega ojacenja T:

Th(f) =T0— =1 T(H=To—L .1 -
1+ — 1+ — 1+j — 1+ —
fpk fp2 fpl fp2
LI
i:=0..200  fr,:=10°"
ZANCNO OJACENJE T
100 T

20~Iogq T(fri> D
20~Iogq Tk(fri> D 50
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fri ,fri ,fzg
1
T T T

T
|
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-180+-60

fazlni ZaSlljk T . . .

180
— arg <Tk <fri> )

180 arg(Tk(fzg)) —100
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