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EJEKTPOHUKA JABAJIECET APYI'O PETHOHAJIHO TAKMHUYEE, maj 2016.

YIOYTCTBO
(OBABE3HO ITPOUYUTATH!)

[TuTama 1 3amay cy IpUIPEMIbEHH Y CKJIaly ca HACTAaBHUM IPOrpaMUMa IpeaMeTa
Enexrponuka | u Enexrponuxka Il.

[IpoBepa 3Hama Tpaje 120 munyra. [Ipu pagy TakmMuuapu MOry J1a KOPHCTE CaMo
npubop 3a Mucame U JIMYHU KaJIKyIaTop.

OxaroBop Ha MHUTamke, OHOCHO PEIICHE MOCTAB/FEHOT 3a7aTKa Tpeba MICcaTH YUTKO,
00aBe3HO Ha MECTY KOje je 3a TO mpeaBuheHo.

YYecHUIIM TakKMHY€Hha CAMOCTAIHO JIajy OJrOBOpPE Ha TMUTama M peliaBajy
IIOCTaBJbEHE 3aJaTKe. 3a BpeMe pajia Mopa Ja Bilajia THIIMHA. TakMuuap KOju He MOLITYje OBa
npaBuia 6uhe nuckaBaM(UKOBAH U yJaJbeH ca TAKMUYCHA.

3a cBako NHTame W 3a7arak JaT je Opoj 6ojgoBa Ha HacloBHOj cTpaHu. Hajeehu
moryhu ykyman 6poj 6omosa je 100.

CABETH

CBako nuTame W 33/aTak Tpeda MakJPUBO MPOYHMTATH Ja OMCTE pasyMeiu IiTa ce
3axTeBa.

VKOJHMKO HUCTE MOTHYHO CUTYPHH KOjU OJ1 MPEUIOKEHUX OJI'OBOpPA HA MOCTABILEHO
nuTame Tpebda 3a0KPYKUTH, TakBa NMUTama Tpeba octaBuTH Oe3 oarosopa. Tako ce He
nobujajy 6omoBu ,Ha cpehy”’, anu ce curypHo nzberaBajy HeraTHBHU OOJIOBH.

Hwuje myzapo nma ce ayro 3anpkaBate Ha MUTAlBUMA M 33allMMa KOJ KOjUX, Y JAaTOM
TPEHYTKY, HE MOXETe ca CUTypHOmhy 1a openuTe TadaH OATOBOP, OAHOCHO Ja carienare
pelIene MOCTaB/EHOT 3a/1aTKa. Y CpeNCpeInTe ce Ha NMHUTama U 33JaTKe Koju ciene. HakoH
TOTa, IPEOCTAI0 BpEMe TIOCBETUTE pelllaBamy 33aJaTaka Koje CTe ,,IPECKOYHIH .

Creliro!
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EJEKTPOHUKA JABAJIECET APYI'O PETHOHAJIHO TAKMHUYEE, maj 2016.

1.
Op gera 3aBHCH AMHAMHYKA OTHOPHOCT JHOAE?

a) 0/1 M0JI0KAja pajJHe TauKe

0) on TeMmepaType
B) O] HATIOHA HA JHOIU

T') HUje MOHYheH oAroBOp

3/-1
2. .
Wuep3uu pexxum ounonapror NPN Tpansucropa je:
a) KaJia cy CrojeBH 0aza-eMUTOp M KOJIEKTOp-0a3a MmojapucaHu AUPEKTHO
0) kaza je croj 0a3a-eMUTOP MOJIAPHUCAH TUPEKTHO, a CI0j KOJIEKTOP-0a3a HHBEP3HO
B) Ka/1a je cIoj KoJIeKTOp-0a32a 1oJapicaH ANPEKTHO, 4 cNoj 0a3a-eMUTOP HHBEP3HO
T') HUje OHYheH 0ATOBOp
3/-1
3. .
Ha cnmnnm je mpukazaHo Koo 3a AuQepeHIpamne. R
Axo je T Bpeme Tpajama IpPaBOYraoHOT HMITyJICa VAN
KOjH ce IOBOAM Ha yia3 OBOT KOJA, BPEAHOCTH C
komnoHenata R m C ce Ompajy Tako nma Oyze
337I0BOJBEH YCIIOB: Vin’_{ i—
—e Y out
a) RC>>T
0 RC<<T
B) RC=T/2 =
r') HUje MOoHYleH 0AroBOP
3/-1
4, . .
Peannu onepannonu nojayasay:
a) MOXKe J1a paJii Kao JINHEeapHH I10jayaBay 0e3 MoBpaTHE CIIpere
0) He MOKe 12 PaJi¥ Kao JIMHeapHH NojayaBay (e3 HoBpaTHe cnpere
B) MO>Ke Jla paau 0e3 moBpaTHe cipere ako je peanmsoBad y CMOS TexHosoruju
r) HHje oHyheH oaroBop
3/-1
5. VYuunonapuu JFET tpausucropu cy npu Hamony VGS = 0V (HamoH rejt-copc):
a) HEMPOBOIHHU
6) nposonnu
B) 3aBHcH 1a Jiu je y nutamy N - kananau win P — kananau JFET
r) HUje nonyheH oaroBop 31
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EJEKTPOHUKA JABAJIECET APYI'O PETHOHAJIHO TAKMHUYEE, maj 2016.

6. . L
a) Koja mormuka ¢ynkmmja je peanmmzoBaHa koioMm ca N- xanamamMm u P-xanamanm MOSFET
TPaH3MCTOPHMA, KOj€ je MMPUKA3aHO Ha CIIUIH ?

6) HamucaTu TOTHYKK M3pa3 3a peaqu30BHY QYHKIH]Y.

B) [Tonynutu tabnuuy uctuauroctd. Hamon o 0 V o3nauuntu ca 0, a Hanow +Vpp ca 1.

X +Vdd

X y F
y
I_l F
Pemieme:
a) HWIM koo 1 moeH B) 3 moeHa
- X |y | F
6) F=x+y 1mnoen 0|01
0|10
1100
1110
5
7 OppennTH 1 rpaUUKy MPEICTABUTH KapaKTEPUCTUKY Vee
npenoca V| = f(Vu) xona npukasanor ma cimmm ako
ce yIa3HM HAIlOH Meka y rparumama —oV<vy< 5V. R
Tlo3naTu cy napamerpu: 3
Vee = 12V, f =40, R; =10kQ, R, =20KkQ, vy
R3 =2 kQ, VCES = OV, VBE = VBES =0.7V. R_{
VU AN
R;
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EJIEKTPOHHUKA ABAJECET APYTI'O PETUOHAJIHO TAKMHUYEIBE, maj 2016.
Pelneme:
5 moeHa
R,
1
-V, V, V.-V V,
Vi =1Vee —.ﬁq;[vUR 2 ;EJ [1+%JVBE <V, < VBE+R{ CCﬁR 2 ;E]
1 2 1 3 2
V.-V ¥,
Vs vL_.zVBE+R,[ €C___CES 4 5‘9]
ﬁRS RE
3 nmoena
12V v, <105V
v, =4204V -8y, 105V <y, <255V
0 Vy 2255V
2 nmoeHa
AV
12V ;

Vir

10
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EJEKTPOHHUKA JABAJIECET APYTI'O PETMOHAJIHO TAKMUYEILE, maj 2016.
8. )
JemHocMepaH pedepeHTHH HaloH Vgur KOjH Dz
TCHEPHUIIEC KOJIO Ha CIHUIM MOXE Ja Ce MCHa
MIPOMEHOM TIOJI0XKaja KIIM3a4a MOTCHI[HOMETpa hr
R;. Axo cy mosnatu mapamerpu: Vz = 3V, R vce
1
Vee =15V, R3 =10 kQ u R4 = 10 kQ, -
a) OJPEIUTH BPEJHOCT OTIIOPHOCTH RZ Tako Ja Vour

MaKCHMaJIHa BPEIHOCT M3JIa3HOT HANOHA VQuT
Oyze jennaka HanoHy Hamajama V. =

6) OApPEIUTH MHMHHMMAJIHY BpPEIHOCT HaNoHa

VoyT HAa OCHOBY M3pauyHaTe BPEIHOCTH
ornoproctn R, .

Penreme:
a) —

R, +R,+R, v
R,+(1-k)R, *

Vour =

2.5 nmoena

=1+2—2

Vour max R z
>

2.5 moena

2.5 moena

2.5 moena

10
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EJIEKTPOHUKA JABAJIECET APYI'O PETHOHAJIHO TAKMHUYEE, maj 2016.

9.
3a KOO ca CIWMKEe OIPEOUTH ¥  HAlpPTaTH D, 2R

KapaKTEPUCTUKY INPEHOCa V|:f(Vu). Iloznatu cy R

- Vr
napamerpu kona: R = 1 kQ, Vp = 1V, Vz = 3V. Vo
R
Pememe: 11
5 moena
[ vy <=5V,
—(vy +V,) =5V, <v, <V,
v, =1 0 —Vp <vy <V,
1 ’ ’ LT
;(1-L.—I-ﬂ] Vp <vy <3V, +7,
Vs 3V, +V, <vy
3 moena
-1V v, <=5V,
%[1'L.+l\'} ~5V<y,<-1V
vy =4 0 —1V<y, <1V
1 . . .
;{r{_.—l\] IV<y, <10\
3V 10V <,
2 moeHa
10
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EJIEKTPOHHUKA ABAJECET APYTI'O PETUOHAJIHO TAKMHUYEIBE, maj 2016.
10. 34 komo, peayii30BaHO ca TpU UAcaHA ,\i{
orepannoHa nojaanaqa, JaTo Ha CJIMIH,
HalIucaTtTu 1/I3pa3 3a HN3J1a3HU HaIlOH y
(GYHKIMjH yla3sHHX HaloHa W BPEAHOCTH — Up
OTHOpHI/IKa.
Pememe:
R
U,=—2U,-U.)
© R, ( D ) 2 moeHa
1
UC:(R2+R1)'E'UA’ 2 noexa
1
U R, +R 1 U 2 moeHa
D_( 2 T 1)? B!
1
R R R
Ug=—2|| =2+1|-U, | =2+1|-U,|, 2mnoena
R3 Rl Rl
R R
uo=—4-[—2+1J-(uB—uA). 2 noena
R R
3 1
10
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EJEKTPOHUKA JABAJIECET APYI'O PETHOHAJIHO TAKMHUYEE, maj 2016.

1.
I/I3paquaTH CJICEMCHTC HU3BOpa KOHCTAHTHE

cTpyje, Koju Tpeda na naje crpyjy lo = 3mA, + Ve
ako cy Tpanzuctopu uneHtnuHu (Veer = Vae2 o
= 0.7V) u axko cy IIO3HaTe BPEAHOCTH
enemenata y koay: Vec =10V, R1=15kQ u fi Ies=1Ip
Rz =1kQ. R,
J‘_fj' i .
|

Pemieme: o

2.5 moeHa
I 20V —-0.7V 1.2mA § R» R;

= ——=1.2m

! 16 kQ

2.5 moeHa J}
ey =1

Ve
2.5 moeHa

VEl = RZII = 1.2V
Moo je HAaNIOH Ha OTHOPHHUKY R3 MCTH Kao HAIOH Ha OTHOPHUKY R, u u3Hocu 1.2V, cnenn:

2.5 moeHa
_ VE1 _ 1.2V — 2000
7 1o 3mA

10
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EJJEKTPOHUKA ABAJECET APYI'O PETUOHAJIHO TAKMHUYEIBLE, maj 2016.
12. .
VY Koy, IpUKa3aHOM Ha CIIMIH, IPUMEHEH je
ONEpalMoOHM  Tl0jayaBady KOjU C€ MOXKe U(jo) C,
CMaTpaTH CaBpIICHUM: I0jayarmbe He 3aBUCH OJ1
y4eCcTaHOCTH, a yna3Ha OTIHOPHOCT O_‘R:'_‘
(umnenanca) je ~ OecKOHayHO  BEJIMKA. !
Opnpenuté  (QPEKBEHIN]CKY KapaKTEPUCTUKY Rs
OBOT KoJIa: C, =
; Uo(j@)
W(jo)=—-"—+ R
U(jw) !
Pemieme:
U(]a)?}_ . | Uo(jw)
B
c C
I Rz
Wi (jo) Wa(je)
W (jo)=W,(jo)- A-W,(jo)
Wy(jo) = ———
1(]”) 1+ jWRlCl
R
A=1+—2
R,
. joR,C
W, (jo) = J#
1+ joR,C,
. R 1 joR,C
W(j@)=(1+22) e

R, 1+ joR,C, 1+ joR,C,

Uo(iw)

Ro

10
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EJEKTPOHUKA

3. . . .
3a mojayaBay ca 3ajeTHUYKHM COPCOM KOjH je
MIPUKa3aH Ha CIIMIH:

a) Hanpratu exBuBaneHTHy Iuemy 3a Mmaje

JABAJIECET APYI'O PETHOHAJIHO TAKMHUYEE, maj 2016.

CHUTHAJIE.
0) M3BecTr M3pa3 3a HAIOHCKO I0javyambe. +
B) OnmpenuTy BpeJHOCT HAIOHCKOT TI0javyama +
ako je Ro=1kQ, Rs=1KkQ u gn="5 mA/V. Us
U,
Pememe:
a) ExBuBaneHTHa 111eMa 3a Majie CUTHaJIe
ig
G -« D
+ + + +
Ur| Uy CD gnUgs |Uss S Rp |U,
S
4 moena
6) Hanoncko mnojayame
g = &_Uds_ _gngs_ —g R
- - - - m Nd
Up Uy Ugs
4 moeHa
B) BpenHoCT aHaNIOHCKOT T0jayarba
A=-5
2 moeHa

10
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EJIEKTPOHUKA JABAJIECET APYI'O PETHOHAJIHO TAKMHUYEE, maj 2016.

14. Hanpraru Konnunos ocuunarop ca FET Tpanzucropom.

Pemieme:

+E'D

Csi

I i Cs3

[l
l
o

+—
o

10 moena

10
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