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3agartak: OgpeIuTH Nojavyame

 Bpennoctu eneMmenara (ImapaMeTpu) €ICKTPUIHOT
KOJIa ca CJIUKE CYy MO3HATH.

e Hanprartu rpad xona. Oapeautn Opoj riiaBux
¢yHIaMEHTATHUX) TIpeceka U Opoj TIIaBHUX
neTJbu (KOHTYpA).

e OnpeauTH U3J1a3HNA HAIIOH OIEPaOHOT
nojagaBada (OI1, OpAmp).

* Onpenutu HanoHCKo nojadame (amplification,
gain)kao KOJIMYHHK u3jaa3Hor Hanona OIl u
HaITOHA HAIIOHCKOT M3Bopa (reHeparopa).

H3pa3u y 3arpaau Cy CHHOHUMU WM €HIJIECKHA HA3UBHU.
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IlocTymak pemasama KoJjia

e MHcnuratu na iau je rpad xoja moBe3aH. AKO HHje, OHJIa Y CBaKO] MOBE3aHO)]
KOMIIOHEHTH I'pada yCBOJUTH 1O jelaH YBOP U CIOJUTH YCBOJEHE YBOPOBE.

e HyMepucaTtu 4BopoBe y3acTONMHUM IieauM OpojeBuma nodes of 0. Usop
o3HaueH ca 0 je yrmopenuau 4Bop (HyaATH 94BOp, Maca, peepeHTHH YBOP,
y3EMJBbCHHE).

* Hanucaru jennaunne Kupxodosor 3akoHa 3a crpyje (K3C) 3a cBe uBopoBe
OCHM HYJTOT (YIOpPEIHOT) YBOpA.

o Jleburncarn HamoHe YBOpoBa (IOTCHIIMjaJIe YBOPOBA) Kao HAlOHE n3Mely
IIOCMAaTPaHOT YBOPA U HYJITOT YBOPA.

e M3pazutu cTpyje OpucCTyIma, ako je Moryhe, mpeko HaroHa YBOPOBA.

e AKo cTpy]y npucTyIa H1je Moryhe u3pa3utu nmpeko HaroHa YBOPOBA,
HAIIMCATH jeHAYMHY eJieMeHTa (KapaKTePUCTUKY) TOT IIPUCTYIIA.

e JloOujeHu cuCTEM jeTHAUYMHA CY JeTHAYNMHE MOAM(PUKOBAHE HOAATHE
anaauze (MHA).

e IIpomensbuBe MHA cy HamoHu 4BOpOBa U CTPYje MPUCTYyNa KOj€ HE MOTY Jia
ce U3pa3 MPEeKo HaroHa YBOPOBA.

OpAmp

Ry

Modified Nodal Analysis (MNA)
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1/

) Op OejaH B. Towwuh, peaosHu npodecop

Teopuja enekTpUYHUX KOJa, npeagaBaka

{f YuuBepsurer y Beorpany — EnekTrporexHumukum dpakynrer, 2019.

1 K3C

(% 1) KzS: [i5 +i4 =0, -i4 +i6 =0,
I -i6+il+i2=0,i7-1i2 -
(KZsS)  [i5 +i4 =0, i6-i4 =0, -i6 +i2 +i1 =0, i7-i3-i2 =0]

" Hanmcarn jenuaumue Kupxodpomor smakona Ba crpyje ( K3C)
3a cBe YBOpPOBe ocuM HyaTor ( ynopemHOTr) dYBOpa.

i3 = 0]

[] . .
2 U3spazumu cmpyje npucmyna, ako je mo2yhe,

rpeKo HarloHa Yyeopoea

(% 2) zamena: [i4 = (v4 - V1)/R4, i2 = (v2 - v3)/R2,
il=(v2- 0)/RL, i3 = (0 - v3)/R3]

i _ va-vl v2-v3 . v2 oo V3

(zanmena) [i4 = , 12 = il =— 183 =- —]
B R4 R2 R1 R3
(% 3) VKZS: ev(KZS, zanena)
7(VKZS) [ vd-vl Li5 —0 6 v4-vl 0 v2-v3 +£—'6 4 V3 v2-v3 L7 =

D= R& ' R2 RL ©C T R3 R2 "=

0]
L] . .

3 Ako cmpyjy npucmyna Huje moayhe uspa3umu

rNPeKo HallOHa 480po0e8a, Harnucamu
jeaHa‘-IUHy eJ/IeMeHma moe ripucmyna

(% 4) JE: [v4 = ug, i6 =0, vl - v2 = 0]

(JE) [ v4d=ug, i6 =0, vi-v2 =0]
L]

4 MHA
4 Jobmjenmn cucreM jemHaAuUMHA CYy jeAQHAUMHE

MommbmkoBaHe HomanHe aHanmse ( MHA),
 Modified Nodal Analysis (MNA).
(% 5) jednaci neMNA: append(VKZS, JE)
o vA-v L5 0. jg YATVL g vemv8 w2 o o V3 v2-v3
peeerren g 15 =04 R& ' R2 'RL ©° 7" R Rz 7

0, v4=ug, i6 =0, vi-v2 =0]
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5 Pewumu jedHayuHe MHA

7 PemmTu €NIeKTPUYHO KOJIO pelaBameM jenHaumHa MHA,
ompeIuTy OASME EJIEKTPUMYHOI' KOJa.

?(% 6) odziv: linsolve(jednaci neMNA, [vl,v2,v3,v4,i5,i6,i7])
R2 ug +R1 ug

d. = = prmnd
(odziv) [vl=ug, v2=ug, v3 .

vd=ug, i5 =0,1i6 =0, i7 =-

R3 ug+R2 ug+R1 ug
R1 R3

]

6 Odpedumu nojavyamnse

4 OmpemmTM HanoHCkO mnojauame (amplification, gain)
Kao KOJIMYHMK MBJjIasHor HanoHa OIl m
HaloHa HAaIOHCKOI' m3eopa ( reHepaTopa).
(% 7) A: ev(v3/ug, odziv, ratsinp)
R2+R1
(A)
i R1

(% 8) expand( A)

R2
%08 — +1
(%08) R T

-7 Odpedumu u3na3Hu HanoH OI1

(% 9) ul zl azno: ev(v3, odziv, factor)
R2+R1
(ul zl azno) ) Hg
R1

'8 Odpedumu cHacy (mpeHymHy yna3Hy cHaz2y)

ornnepayuoHoe ﬂOja Yaea4da

(% 10) pOPizraz: (v1-v2)*i6 + (v3-0)*i7
(pOPizraz) i7v3 +i6 (vl—v2)

?(% 11) pOPzamena: ev(pOPizraz, zamena)
| (popzamena) i7v3 +i6 (vi-v2)

(% 12) pOP: ev(pOPzanena, odziv)
(R2ug+R1ug)(R3ug+R2ug+R1ug)

oP
(POP) R12 R3
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(% 13) factor(pOP)
(R2+R1) (R3+R2+R1) ug?

(%13) -
R12 R3

9 Odpedumu cHacy (mpeHymHy yna3Hy cHaz2y)
omnopHuka R3

(% 14) pR3izraz: (0-v3)*i3
;(pRSizraz) —-i3v3

?(% 15) pR3zanena: ev(pR3izraz, zanena)
v3?2
(pR3zanena) ——

R3

7(% 16) pR3: ev(pR3zanena, odziv, factor)
(R2+R1)? ug?
(PR3) R1°? R3

- 10 Odpedumu cmpyjy useopa

4 OppemuTy CTPYJjy HAIOHCKOI' MBBOpPAa
(mmeanHOr HANOHCKOI' I'eHepaTopa).

(% 17) iug: ev(i5, odziv)
| (iug) 0

O .
11 Odpedumu nojayam-e

K OmpeanTn nojauawme 3a R1 =10 kOhm, R2 = 20 kOhm.

(% 18) kChm 1000

(% 19) Abrojno = ev(A [R1=10*kChm R2=20*kChnj)
(%©19) Abrojno =3

7 OpmpemuTy nojauame ako je ommoc ( KOMMUHMK) OTIOPHMKA
R2/R1 omumrm 6poj ( cmMBonmuka NpPOMEHBMBA) X.

(% 20) Ax: ev(A R2=x*Rl, ratsinp)
| (AX) X+1

3/



