Enexrponcku dakynrer y Humry Hatym: 29. Jyn 2026.
Karenpa 3a Enextponuky

HIudpa: OEE3001, OEM3001, OEU3002

OCHOBU EJIEKTPOHHUKE
3ajpaun
Vi

1. 3a nmuonHo Koo ca Cn. 1 oapeauTH M HaLUPTATH 3aBUCHOCT AN o
W3JTa3HOT HamoHa V; u ctpyje kpo3 nuoae Ip, y pyHKIMjH Rl D
yJIa3HOT HamoHa V.. :
Mosmato je: Ri=200 Q, R=400 Q 1t Voy=0.6 V. HO) IDl D, § R,
3aBHCHOCTH HaI[PTATH 32 OTCET yIa3HuX HarmoHa oq 0 V mo 5 V. D

3

Cn 1

Pememe:

Heka ce ynasnu HamoH nocteneHo Mema o1 0V mo 5V. Ha mouertky, kazaa je yna3uu HanoH oko OV, auome
Hehie mpoBoauTH MoITo Hema monapu3sanuje (5%). Koo ce Taga cBomu Ha pa3ieHUK HANOHA U Baxu: V; =

R 2
o Vo = 5V (10%) 1 I = 0 (10%).

Ca nopactom ymaszHor HanoHa ox 0V ma HaBuie, cBe TpU auojae he HCTOBpEMEHO MPOBECTH (jep Cy peaHo
Be3aHe) KaJia HalloOH Ha BuMa JocTurHe BpeaHoct 3Vp g, ogaocHo 1.8V (5%). Kako je V; yjenHo u Hamon Ha

nuonama (5%), To he ce mecutu 3a % V, = 1.8V, 1j.3aV, = 2.7V. Jlakie, nuoae He npoBozae 3a 0 < V,, < 2.7V
(5%), a mpoBoge 3a 2.7V < 1, < 5V (5%).

3a V, = 2.7V, koo ce Moxe MpeacTaBuTU cieaehoM eKBUBAIIEHTHOM LIeMOM (11eMa - 5%). AHaIu30M OBOT
KoJja go0uja ce:

e
0
R, _LVDo V; = 3Vpo = 1.8V (10%)
. lVDO Vy-V; V; V,-18V 1.8V
£ C-) IDll 12i§ R, ID=h-I= R, R, 2000 4000
IVDO 1. Ip = -2 — 13.5mA. (10%)

KOH&‘-IHO, TPAXXCHE 3aBUCHOCTHU CY cnenehe:

v, 0<V,<27V

ID = Vu

2 0, 0<V, <27V
V;=43
1L 2000



» GV

(27,18) (50.18)

Vu[V]

(15 %)

(0.0%070)

(15 %)
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2. 3a nojayaBay ca Ci. 2 ofpeauTu:

a) Bpexnoctu otnopHocTH R> ¥ R3 Tako Ja jeAHOCMEPHU
HATOH Ha JpejHy U3HOCH Vp=6.8 V U jemHOCMEpHa CTpyja
npejHa Oyae [n=5 mA, R, Cq
0) [TapameTpe Mozemna 3a MaJie CUTHAJIC - gm U 7o, I
B) HamoHcko mojavyame - Ax=vi/v, 1

r) YIa3Hy OTHOPHOCT - Ry Cs R,

R
o B | I % | L
IMosuaro je: Ri=R,=1 kQ u Vpp=12V. . 01 % | M

[Mapamerpu MOS Tpan3ucTopa cy: V R. R’
AZSmA/VZ, VTH:0.5V nu VAZIOOV.

CMmarpatu Aa Cy KanauuTUBHOCTH CTIPEXHUX
KoHzeH3aTopa, Cs, U3y3€THO BEIIUKE. Cn.2

Pememe:

a) [lomro ce naTH yCIOBU OJHOCE Ha jeTHOCMEPHE KOMIIOHEHTE, BPSJHOCTH OTIOPHOCTH R> U R3 TPaKUMO
nomohy DC ananu3e, 1j. ca meme mnojayapaya 3a jeTHOCMepHH pexuM (1ema - 10%):

VDD
(5%) I, = 222 = 5.2 mA
1
I suyi, =02 =L, =1,—I, =02mA

o ¥'D

1
]D (5%) VG = VGS = VTH + \/ID = 15 \%

I:M‘ (5%) Rs = %‘ = 7.5kQ
(5%) Ry = 2% = 26,5 kQ)
2

(5%) gm = 2+/AI, = 10 mS
(5%) 1, =24 = 20 kQ

Ip

B) HammoHcko mojadame ce Haasu ca meme 3a Maie curaaie (mema - 10%). Ha n3naszy nMamo nmapaiesiny Besy
Ry, Ri u r, (jep ce r, Hanma3u m3mel)y copca W JpejHa, a copc je Ha Macu) Koja ce MOXKE 3aMEHUTH ca
ekBuBalieHTHOM oTnopHotthy Ry = Ry, | Ry | 7, = 487.8 O

D Vi

Metonom noTeHIIMjala YBOpoBa, 1oduja ce cieaehu
. pe3yaTar:
Ly RL

.

R,
~ G
{ > 1 8nVes = (10%)D: 2284 g v +22=0
Rul R3 Vg_s. S = R, mvgs Ry

3a NpUKJbYUYKE TPAH3UCTOPA BAXKU:

v, =0
Vg = Vy = Vg = Vg — Vs = 1y (5%)
Va =V

YoanuBameM y IPETXOAHY jeTHaYHHY, NoOHja ce:

. . . - —g
(10%) 22 4 grvy + 2o = (4 ) v+ (Gm =) v = 0= Ay = - =B~ —477
2 L 2 L 2 u E+E
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r) Jlo BpemHCTH yina3He OTIOPHOCTHU ce MOKe Johu ca ucTe memMe Kao IMoJ B), aK0 MPUMETUMO J]a OHA MOXKE
V. .

OIpeauTH Kao Ry = i—“, [P YeMy je:
u

Uy —Vi

o/ i — Yu
(10 /o)lu—R3 s

[MomTo je mojayame caza Mo3HATO, y OBO] jeTHAYMHI MOKEMO YIIOTPEOUTH V; = A, V;,, KaKO OHCMO TOOMIIH:

(10%) iy, = P+ o2 = (S 4 Z80) 3 5 Ry =74 =

1
R3 Ry R3 Ry L

R3 Ry
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3. 3a xomno ¢untpa ca C. 3:

a) Oxmpenutu u3pas 3a MPeHOCHY (QYHKIH]jY )
H(s)= Vi(s)/Vu(s) u Tun puntpa. I
0) CKUIMpaTH AaCUMIITOTCKE alpOKCHMAIIH]je R, ||
ammmaryacke  ([H(jow))) u  ¢asne (@(®)) C A% R,
KapaKTEepPHUCTHKE MpeHocHe QyHKImje. R, ! A%,
TMosuato je: Ri=Ri=1 kQ, R=10 kQ, I_ - R,
Rs=100 Q, C;=100 nF u C;=1 nF. v, N VWV -
OrnepanioHy mojayaBavu Cy WICaaHu. L = +

Cn. 3
Pememe:

a) Jlo u3pasa 3a npeHocHy (YHKIHjy MOXKE Ce JIaKO JONM aKko Mperno3HaMo Aa ce KOJIO 3alpaBo CacTOjU Of
KacKaJHe Be3e JBa HMHBepTyjyha MmojayaBaya, IITO ce BHIAM aKO MNpPEACTaBUMO penHy Be3dy Ri-C kao
€KBUBAJICHTHY UMIIEJJaHCY Z1 U NapanenHy Be3y R4-C>Kao eKBUBAIECHTHY UMIIEAHCY Z4.

R,
AN VA 0 - 1 _sRiGHl
Z 4 (5%) Zy = Ry + - ==L2
Jr—y ot 1
I - R3 (5%)2 — R4'E — Ry
|4 vy V. 4 R4+% SR4Cy+1
u + OVX )—ol sCy

Uzpa3 3a npeHOCHY QYHKLH]Y ce MOXe JOOHTH ca:

R;

_Vi(s) _Vi(s) Vals) _ ( 24) ( &) _ Ry 1 SR, Cy 108

NACEAGRACH 7)) "R =10

H(s) " R; SR,C,+1 SR Ci+1 (1+L) (1 +L)

Konauno (35 % yxymno: 15% mo n3pasy 3a nojauame uaBeptyjher nojauasaua, 5% 3a cpehuBame n3pasza):
YSY pasy ] PTY] ]

H(s) = 102

(145 (1 + )

U3 u3paza BuauMo ja ce paam o GUITpy NpomyCHUKY OICera y4eCTaHOCTH 300r uiaHa s y Opojuory (15%).
6) (20% mo rpaduky)

|H(jw)|[dB] W]

180

60

135 1

Wl

10! 10? 103 104 10° 108 107 108 10°
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4. 3a crabwimzarop HarnoHa ca Ci. 4 ofgpeauTu:

a) JerHOCMepHY KOMIIOHEHTY CTaOMIJIMCAHOT HamoHa - Vp,

0) BpenHoct otnopHOCTH R Tako Jia jeTHOCMEpHA CTpyja Kpo3
3enep auony Oyne ,=1 mA,

B) OceTJbUBOCT cTabWiIM3aTOpa Ha Maje BapHjanudje yla3HOoT
HarmoHa — 8= vy/vy

r) U3nazHy oTnopHoCT — Ri,.

[Mosnato je: R,=5.5kQ, =10V, =25 mV, Va=0.7V, =100,
V2=6.2V u r~=15Q.

ITprITMKOM jeIHOCMEPHE aHaIM3€e, 3aHEMAPUTH YHY TPAIEbY
OTIOpHOCT 3eHep auoje (7).

a)
(150()) Vp =~ VZO - VBE = 55V
0)
(5%) Ip = 22 = 1 mA
Rp
=dr -
(5%) I = 57 ~ 10 pA
(5%)IR=IZ+IlemA
(5%) R = "2 ~ 3.8 k0
R

B) (35%) [loenedamu pewierve 4. 3adamxka y jynckom poky 2024/25
r) (30%) [Hoereoamu pewerve 4. 3a0amka y jynckom poxy 2024/25
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