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EJEKTPOHUKA ABAJIECETO PEIIYBJIMYKO TAKMHUYEIE, maj 2014.

YIOYTCTBO
(OBABE3HO ITPOUYUTATH!)

[MuTama u 3a7ay cy NIpUIPEMIBEHH Y CKJIaly ca HACTAaBHUM IPOrpaMUMa MpeaMeTa
Enextponuka I u Enexrponuxka II.

[TpoBepa 3Hama Tpaje 120 munyra. [Ipu pagy TakMuyapu MOTy Ja KOPHCTE CaMo
npubop 3a Mucame U JIMYHU KaIKyIaTop.

OxaroBop Ha MUTamkE, OHOCHO PEIICHE MOCTABHEHOT 33/1aTKa Tpeba MmucaTH YUTKO,
00aBe3HO Ha MECTY KOje je 3a TO mpeaBuleHo.

YdYecHHIIM TaKMHYCHa CAMOCTAIIHO JIajy OJrOBOpPE Ha TMUTamka M peliaBajy
IIOCTaBJbEHE 3aJaTKe. 3a BpeMe pajia MOpa Ja Blajia TUIIKMHA. TakMuyap KOju He MOIITYje OBa
npaBuia 6uhe nuckBanu(pUKOBaH U yIaJbeH ca TAKMHYCHA.

3a cBako NHTame W 3a7arak JaT je Opoj 6oqoBa Ha HacioBHO) cTpaHu. Hajsehu
moryhu ykyman 6poj 6omosa je 100.

CABETH

CBako nuTame U 33/aTak Tpeda MaKJbUBO MPOYUTATH Ja OMCTEe pasyMeiH IiTa ce
3axTeBa.

VKOJHMKO HUCTE MOTIYHO CUTYPHH KOjU OJ MPEIOKESHUX OATrOBOpPa Ha TOCTABIHEHO
nuTame Tpeda 3a0KPYKUTH, TakBa NMUTama Tpeba ocTaBUTH Oe3 oxrosopa. Tako ce He
nobujajy 6omoBu ,Ha cpehy”’, anu ce curypHo nzberaBajy HeraTHBHU OOJIOBH.

Hwuje myzapo nma ce ayro 3aapkaBate Ha MUTAamBHMa M 33/1allIMa KOJ| KOjHX, y 1aTOM
TPEHYTKY, HE MOXETe ca CUTypHOmhy aa oJpenuTe TayaH OATOBOp, OAHOCHO Ja carjesiare
pelIene MOCTaB/EHOT 33/1aTKa. Y CpelCpeInTe ce Ha MHUTama U 33JaTKe Koju ciene. Hakon
TOTa, IPEOCTAI0 BpeMe TIOCBETUTE pelllaBamy 33JaTaka Koje CTe ,,IPECKOYHIIH .

Creliro!
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EJEKTPOHUKA ABAJIECETO PEIIYBJIMYKO TAKMHUYEIE, maj 2014.

1. V nopehemy ca cunumujymckum auogama koje caapxke PN crnoj, manon mpara Bohema

otku-guozne je:

a) Maby

0) IpUOIIDKHO jeTHAK

B) Behu 3/-1
2. [IpermocraButn na je HamoH mpoboja LleHep R
AROZE Y KOTY Ka CIAIN V, =10 V. V xom AN, 5
oricery ce Hajasu cTpyja Llenep auone? 3a koo
na ey Bakn: R = 820 €2, oncer Bpeanoctu +
HanoHckor reseparopa Vg je usmehy 20V u .
_ 1«

40V. Ve 4— Dz 'ZSI Vour
a)on 0 mo 10 mA
6)on 0 1o 36,6 MA !
B) o1 12,2 MA 1o 36,6 mA
r) ox 36,6 MA mo 60,96 mA

3/-1

3. 3a KoIO HA CIMLM YTBDIUTH y KOM PEKHMY vV

pamm  FET  ako je V=15V, =
Voot =2V, Iy =1mA, R, =13,5kQ
R, =1KQ. Ro
a) 3acuhen
|6) Y OMCKOj oﬁ.naCTn|
B) 3aKOYCH Rs

3/-1
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EJEKTPOHUKA JABAJIECETO PEIYBJIMYKO TAKMUNYEIBE, maj 2014.
4 Ha cnmm je mpukazano RC komo umja je R
dpekpennujcka kapaktepuctuka, W ( ja)) , +C NN °+
onpehena uzpazom:
. . Vin C— Vout
a) W (jo) =1+ joRC
( ] ) o 0
o) W(Jo)=——
1+ joRC _
V, @
R W (jo) = e 1)
B)W(ja)):_— Vi (j)
1+ joRC 3/-1
r) HUje nmoHyheH TauaH oroBop
5. Kako msriena NPEHOCHA KapaKTEePUCTHKa KoJja
Ha cnuiu? Kapakrepuctuke omnepanuoHOT
mojayaBaya Cy WHJcalHe, HAlOHH 3aculicima
mHoce Vg1 . +Vee
Vour B Vour
+Vsar Vi —0
o———- +
—Vsar FVsar Vin
_Vcc
—Vsar
a)
A Vour
Vsar
~Vsar TVsar Vin
~Vsar
0)
Vg 4 Vour
—Vsar FVsar Vi
—Vsar
B) 3/-1
T') HUje IOHyleH OJIrOBOP
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EJEKTPOHUKA ABAJIECETO PEIIYBJIMYKO TAKMHUYEIE, maj 2014.
6.
3a KOJIO NPUKA3aHO HA CIIMIM MOIYHMTH Tabely ca BPEJHOCTHMA M3Ja3HOI HamoHa Vo 3a

Pa3IMInUTE BPpEAHOCTU YJIa3HUX HAIlOHA Vl u VZ . ,Z[I/IO)IG Cy uacajlHUuX KapaKTCPUCTHUKaA.

v o i b,
—ANN >
Vl V2 VOUT
V 100 k» D, Vour
o AAN ™ — 0 0 0 0
vi 0 |5v]|a54v
1OOQ§
5V| 0 |454V
= 5V|5V|476V

Kana je V, =V, =0, nuoze ne soge, na je Vg =0. (2,5 moena)

Kaga je V=0, a V, =5V, mumoma D, ne Bomu, a mmoma D, Bomu, na je
100 Q

Voo =———-5V=454V . (2,5 noena
T 1000Q+10Q ( )

Kaga je V,=5V, a V,=0, mona D, Bomu, a mmoma D, ne Bomm, ma je
100 Q

Voo =———-5V=454V . (2,5 noena
T 1000Q+10Q ( )

Kamaje V, =5V, a V, =5V, 06e nuozne Bome. Caza Baxku fa je, y CKJIay ca 03HAKAMa Ha
eV 2 Jey y

ClIviu
. OV -vy,;
L=, =—"
10Q
. SV-y
|3:|l+|2:2'TgZOUT

5V —Vour

Vour =100Q-i; =100 Q2. =20-(5V ~Vour ),

Vour = % =4,76 V. (2,5 noena)

10
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EJJEKTPOHUKA ABAJIECETO PEIIYBJIMYKO TAKMHUYEIE, maj 2014.
7.
3a nojauasay Ha cauuu oapeautd |, u |, . Hoxpasymesarn ga o6a Tpamsucropa paze y

aktuBHOM pexumy pana, S, =200, Vge,, =0,7 V.

+15V +15V
3,6 kQ 1,5kQ
VOUT
———0O
4[‘ T, 4[‘ T,
§1oo O 600 Q 510 Q)
= 3V 3V

3a KoJIo Ha CJIMIIH BaXXH:

BE 1 xonrypa
0=100Q- I, +V,, +600Q- 1, -3V,

0=100Q2- les +0,7V+600Q-1., -3V,
B +1

I, =3,83mMA~= I, (4 noena)

|
IBl=%:19,2yA.

BE 2 xourypa

15V =3,6 KQ- (I, + Ig, ) +Vge, +510Q- 1, -3V,

15V =36kQ-3,83mA+3,6 kQ-1,,+0,7V+510Q-1.,-3V,
I, =6,65mA = |_,, (4 noena)

|
ls, =%=33,3,uA.

wWww.viser.edu.rs
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EJEKTPOHUKA JABAJECETO PEITYBJINYKO TAKMHUYEIE, maj 2014.
Komnko wu3HOCH cTpyja kpo3 LED +10V
mony 3a Vgg =0V, a xomko 3a
Vg =10V ? 3a tpansucrope y xomy
Ha CIILA BaXXu BF —> 0, R2 }2"
Vegs *0V u Vg =0,7V, nanon
npo6oja Lenep auone je V, =5V, T,

JIOK Cy BPEIHOCTH OTIIOPHHKA y KOIy

R, =24kQ, R,=240Q u R

R, =270Q. Vos o AN—{_ T, T R

Axo je Vgg =0V npeu tpansucrop je sakouen, a llenep muopa je y npoGojy. Crpyja
eMHTepa APYror TPaH3UCTopa je
V=V 5V-0,7V

e, = —1592 mA,
R, 270 Q)

ma je ctpyja kpo3 LED nmony
I, =g, =1592 mA. (5 noena)

Axo je Vg =10V npsu tpansucrop je sacuhen, Llenep qnona He Boau, a Apyru TPaH3UCTOP

je 3axouen. Crpyja kpo3 LED muony je cana jennaxa nymu. (4 moeHa)
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EJEKTPOHUKA ABAJIECETO PEIIYBJIMYKO TAKMHUYEIE, maj 2014.

AHanu3upaty 1ojayaBad Ha CIHUIN. V =45V

a) Hahu crpyjy kosekropa |CQ U HaIoH

n3Mel)y KoylekTopa W eMuTepa y MUPHO]

pauoj Tauku Ve, -
V
0) Hahu nojagame HamoHa 3a Majie curHaie. + @ ouT
V

[apametpu Tpamsuctopa cy: =80, ¢
Ve =07V, 1> r =2kQ. i - =

EB o 7>Xul; ——V,, =365V R. =3kQ
a) 3a KOJI0 Ha CIIUIIN BaXKU:
V =Vg + 150Rs +Vgs

SV =0,7V+ly,-30 kQQ+3,65V,

lgo =13 1A, I =104 MA, I, =1,05mA , (3 noena)
V =Veeo + 1gRe

S5V =V, +1,04 mA-3KQ, Ve, =1,88 V. (3 moena)
0)

C Vout
)

Dﬂib ;RC=3KQ

3a KoJIo Ha CJIMIIM BaXXH:

== v, =R, fi, =R, f—0
b_RB+rﬂ' out — C b ™ C RB+|’,[’
A\I:Vf’l“: w:—4,62.(3 noeHa)

V.  50kQ+2kQ

wWww.viser.edu.rs



EJEKTPOHUKA JABAJECETO PEITYBJINYKO TAKMHUYEIE, maj 2014.
10. W3pauynatn 1mojavame HWHBEPTYjyher R, R,
rojayaBaya [MPUKA3aHOr HA  CIHIIH,
y3umajyhu y o03up Oa je mnojavyame VO_\/\/\/\ ! \/\/\/\
ONEpALOHOr 10jauaBaya KOHAUHO U
e
muocu A, a gma cy ocrame
KAPaKTEPUCTUKE HUIIECATHE.
B Vour
o
i
_Vcc

V ckiany ca o3Hakama Ha ciiefelioj CIMIM BaKH:

. Vin V4
L =0
Rl

R, +A-v, +v, =0,

1
v, =— -V

IN »
&A+ 1+&
RZ RZ

1 Vv
IN *
R, Al R,

Rz
Kana Baxku A—> o0 u Vy =0, rana Vour —)—E-VIN .
1

Vour = Avy =—

wWww.viser.edu.rs



EJEKTPOHUKA ABAJIECETO PEIIYBJIMYKO TAKMHUYEIE, maj 2014.

11. Cunycouganuu HanoH, epextusre Bpeanoctd 100 MV u dpexsenmmje f =50 kHz

je Ha ynazy kosa Ha ciaund. OapenuTd NPUOTIKHY BPEIHOCT HAloOHA Ha HW3Jasy.
KapaxkTepuctuke onepannoHor nojayaBada 1 JUOAE Cy HIEalHe.

\T+15 v
+
O
Vg @ _ Vour
~15V ~1pF <10kQ

\V4

[leprona curnana Ha ymnasy je

=0k 20 us. (3 moena)

Bpemencka koncranTa RC kona je
t=RC =10kQ-1uF =10 ms. (3 moena)

Kako je Bpemencka koHcranta RC konma 3HatHO Beha of mepuwofe CHUTHaia,
KOHJICH3aTOp HE CTHXE Jla Ce WMCIPa3HHW, Ma je M3Ja3HH HAlOH MPUOIIKHO jeJHaK
BPILHOj BPEAHOCTH YJIa3HOT CUT'HAaJa, OJJHOCHO

Vour #100 MV -+/2 =141 mV. (3 noena)

wWww.viser.edu.rs

10



EJIEKTPOHUKA JABAJECETO PEITYBJINYKO TAKMHUYEIE, maj 2014.
12. 34 nojauasau mpyKasaH Ha CIMIM U3PATyYHATH 3aBUCHOCT M3/IA3HOT HAIOHA O] YJIA3HOT HAIIOHA
V
¥ eneMeHara kona, A, = Ut |
Vin

y

+Vce

:
IF\AN—s @
=
|

Iy 2 +/l Vour

-Vcce

3a peuraBame hemo KOPUCTHU O3HAKC MpeMa CIIUIH.

v CKJIaly €a O3HaKaMa Ha CJIMIH, 3a KOJIO BaXXH:

I, +i, =15,
Vs Vs _Vs—Vour
R, R, R,

Ia je KOHaYHO

A, :VOJ:——-[1+—+&).
VIN Rl RZ R4

wWww.viser.edu.rs
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EJEKTPOHUKA ABAJIECETO PEIIYBJIMYKO TAKMHUYEIE, maj 2014.

13, Mspauynatu HamoH Ha m3masy Kona NpHKA3aHOT HA CIMIM aKO CE KOPUCTH WHTEIPHCAHM
crabunusarop vanona LM 317 wu axo je pedepentan nanon usmel)y npukibydaka 2 u 1 jenxnak

1,25V, a crpyja xpo3 npuxmydak 1 jeanaka |, =50 g/A. Vnasuu nanon je 20V, a
otnoproctn y koy cy R, =150Q u R, =2 kQ2.

3 2
o LM317
+ +
1y, R
Vin VOUT

e,

3a KOJIO Ha CIIUIU BaXKU:
125V
crpyja kpo3 ornopauk R, je ., = ——— = 8,33 MA, (2 moena
pyja Kp p vie b =705 ( )

ctpyja kpo3 otnopuuk R, je Iz, =15, +1, =833 MA +50 pA =8,38 mA,
(2 moena)

maje Voyr = 1R, +1,25V =838 mA - 2kQ + 125V =18,01 V. (4 noena)

wWww.viser.edu.rs
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EJIEKTPOHUKA JABAJECETO PEITYBJINYKO TAKMHUYEIE, maj 2014.
14 Harmpraru memy normakor HU xoma y CMOS TexHUTIH.
Voo
" =
— [
.C=A-B
A
. ——
B ——e
I
I
= 7
15. .
Harmpratn memy acrabumaor myntuBuoparopa ca CMOS konmma. AKO je y4ecTaHOCT
ocrmnioBaba MyiartusuOparopa 1,43 MHz u ako o6a orTmopHHKa WMajy BpEIHOCT
R, =R, =R =10 kQ, oxpeanTtn BpeHOCT KaNauuTHBHOCTH KOHACH3aTOPa Y KOILY.
R
¥ Y
BpenHocT kananuTHBHOCTH KOHAEH3aTopa ce onapelyje momohy u3pasa:
1 1 1
f=—— = C= = ~ 50 pF.
1,4-RC 1,4-R-f 1,4-10kQ-1,43 MHz
8

wWww.viser.edu.rs

13



EJEKTPOHUKA ABAJIECETO PEIIYBJIMYKO TAKMHUYEIE, maj 2014.
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