OSNOVNE ELEKTRON SKE
KOMPONENTE

Podela prema nacinu montaze:

- za Stampane ploce sa otvorima za prikljucke
- za SMD stampane ploce

Osnovna podela prema vrsti komponente:
- pasivne
- aktivne



OSNOVNE ELEKTRONSKE
KOMPONENTE

PASIVNE
| 1
E QONDENZATOQ / \

OTPORNICI «Fiksni
*Fiksni - keramicki INDUKTIVNOSTI

- ugljeni - film sFiksne

- metalslojni - Bekamsiid - sa jezgrom

- Zicani - papirni - bez jezgra
*Promenljivi - elektrolitski Promenljive

*Za poseb. namene

4

*Promenljivi
o ! y

AKTIVNE
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DIODE
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TRANZISTORI
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OTPORNICI

ZICANI PRECIZNI |  0,1Q = 1,2MQ 1/8 = 1/4 [W] 55 = 145 [°C] 10 ppm/°C
ZICANI SNAZNI 0,1Q + 180kQ 1+210 [W] -55 + 275 [°C] 260 ppm/°C
N ERECIZNI 1Q + 250MQ 1/20 + 1 [W] -55:125[°C] | 50 +100 ppm/°C
e 5Q = 100kQ 1:5[W] 55:155[°C] | 20100 ppm/°C
UGLJENI 2,70 = 100MQ 18 + 2 [W] -55 + 130 [°C] 1500 ppm/°C

TIPICNE KARAKTERISTIKE FIKSNIH OTPORNIKA




SMD otpornici

=
h! |
o __'_'_FH_}
—

Code Length (1) Width (w) Height (h) Power
Imperial Metric inch mm inch mm inch mm Watt
0201 0603 0.024 0.6 0.012 0.3 0.01 0.25 1/20 (0.05)
0402 1005 0.04 1.0 0.02 0.5 0.014 0.35 1/16 (0.062)
0603 1608 0.06 1.55 0.03 0.85 0.018 0.45 1/10 (0.10)
0805 2012 0.08 2.0 0.05 12 0.018 0.45 1/8 (0.125)
1206 3216 0.12 R 0.06 1.6 0.022 0.55 1/4 (0.25)
1210 3225 0.12 3.2 0.10 2.5 0.022 0.55 1/2 (0.50)
1218 3246 0.12 3.2 0.18 4.6 0.022 0.55 1
2010 5025 0.20 5.0 0.10 2.5 0.024 0.6 3/4 (0.75)

2512 6332 0.25 6.3 0.12 3:2 0.024 0.6 1



Aksijalni otpornici

* Nije strogo standardizovano

Power rating

Watt

1/8 (0.125)
1/4 (0.25)
1/2 (0.5)

1

Body length ()

mim

dII I ;.da

a I v —

Body diameter (d) Lead length (a)
o mm
1.8+0.3 28 + 3
2503 28 + 3
32+023 28 + 3
5+0.5 28 + 3

Lead diameter (da)
mm
0.45 + 0.05
0.6 £0.05
0.6 £ 0.05

0.8 £0.05



MELF otpornici

* Podvrsta SMD-a, bolja stabilnost i nizi temp.

A .
’
i

koeficijent

Name Abbr. Code Length Diameter Power
mm mm Watt
MicroMELF MMU 0102 2.2 i 0.2-0.3
MiniMELF MMA 0204 3.6 1.4 0.25-0.4

MELF MMB 0207 5.8 2.2 0.4-1.0






e Kelvinova veza — koristi se za merenje napona
na malim impedansama, kako otpornosti zica
ne bi uticale na merenja o

High current path -

* Neki otpornici imaju veé Front view
posebne prikljucke ) S

(9.40 £.38)

g S I S
i
¢ (318 £.51)




AX/RCOS
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AX/RCO7
o

1 2 3 4 5 6 7 8 9
2]

15 Bussed
Resistors

Top View

i
(9.40 +.38) ]
| -
[
y (3.18 £51)



TFx13 series, 0.1% TC25

e High long-term stability
o Low temperature coefficient

e Applications include motherboards, printers, telecom.

technical specification

Size 1206 0803 0603
Power rating at 70°C 0.125W 0.125W 0.1W
Hesistance Tolerance 0.1%
Temperature Coefficient +25ppmv °C
Operating Temperature -55°C to +125°C

Max. Operating Voltage 200V 150V 75V

SM/C_0504

SM/C_1206

SM/C 0603

SM/C_1210

SM/C_08B05

0.1% Precision Chip Resistor, 1206 Format, 10Q to 1MQ

Phicomp




Standardne vrednosti otpornosti ili kapacitivnosti u dekadi < IEC 60063
Standardom su odredeni nizovi vrednosti u dekadi.

En niz ima n vrednosti.

Vrednosti u nizu En rastu priblizno (zaokruzeno) sa faktorom 10"
Otpornici tacnosti £10% koriste niz E12

Otpornici ta¢nosti 2% i 5% koriste niz E24

Otpornici tacnosti 1% koriste niz E96
Otpornici ta¢nosti +0,1%, 10,25% i 10,5% koriste niz E192



E3-E192

According to IEC 60063

E192 E96 E48 E192 ES6 E48 E192 E96 E48 E192 E96 E48
100 100 100 178 178 178 316 316 316 S62 s562 562
101 180 320 569
102 102 1az2 182 324 324 576 576G
104 184 328 583
105 105 105 187 187 187 332 332 a3z 5090 590 590
108 129 336 597
107 107 191 191 340 240 S04 604
109 183 344 612
110 110 110 196 196 196 348 348 348 619 619 619
111 198 352 626
113 113 200 200 357 357 G344 634
114 203 361 542
115 115 115 205 205 205 365 365 365 649 G649 649
17 208 370 657
18 118 210 210 374 374 665 GGS
120 213 379 673
121 121 121 215 215 215 383 383 2383 581 Ga1 681
123 218 388 690
124 124 221 221 392 392 698 658
126 223 387 TOG
127 127 127 226 226 226 402 402 402 715 715 715
129 229 407 723
130 130 232 232 412 Mz Taz2 Taz2
132 234 417 741
133 133 133 23T 237 237 422 422 422 TS0 750 750
135 240 427 759
137 137 243 243 432 432 TGa Te8
138 246 437 7T
140 140 140 249 249 249 442 442 442 787 Tar 787
142 2652 445 TO6
143 143 255 255 453 453 206 BOG
145 258 459 816
147 147 147 261 261 261 454 464 464 225 825 825
149 264 470 83s
150 150 267 267 475 475 2845 845
152 271 481 a56
154 154 154 274 274 274 487 48T 487 BGG BGG 866
156 277 493 a6
158 158 280 280 499 499 aa7 aar
160 284 505 208
162 162 182 287 287 287 511 511 511 o099 o09 009
164 281 517 S20
165 165 204 294 523 523 931 931
167 298 530 842
169 169 169 301 301 301 536 536 536 253 953 953
172 305 542 SE5
174 174 309 309 549 549 o776 976
176 312 556 o88

E24 E12 E& E3
10 10 10 10
11
12 12
13
15 15 15
16
18 18
20
22 a2 a2 22
24
27 27
30
33 33 33
36
39 as
43
47 47 47 47
81
56 56
62
68 G5 a8
75
B2 B2
o1




Oznacavanje otpornosti prstenovima u
boji (color code)

4-Band Color Code I[l l
5- Band Color Code l ll' 4‘ 460kn +1%

6-Band Color Code '\Q +2%
)} Multiplier Tolerance

25kQ 5%




Ultra High Precision Resistors

*TCR 0.2 ppm/°C (-55 to +125 °C) PRECIZNI OTPORNICI
*Tolerances to + 0.001%

L oad-life stability to £0.005%

*Power coef.: to 5 ppm at rated power ‘ L oaded and
Applications include military, medical, aerospace, SMD available
high precision instrumentation and audio

+150

+100 N ﬂ-‘:.__‘
[s o - 1ppm/°C

~0.2ppm/°C

100 777 ~ 2ppm/°C
-150 N

-50 -25 0 +25 +50 +75 +100 +125

C Alloy K Alloy Z Alloy
2ppm/°C 1ppm/°C 0.2ppm/°C




|

NOTE: Foil shown in white, etched spaces in black.

Interloop

capacitance — ==

reduction T gumm—— S— -~ Current path

in series before trimming
Mgtu?l """ _—Current path after trimming
inductance

g%%“g‘gﬂan = Trimming process
e ERTN | i removes this material
dirgctign _____ from shorting strip area

changing current path
and increasing
resistance

Foil shown in black, etched spaces in white



Oznacavanje SMD otpornosti

* MELF prstenovima DJ]I l[

15t band - 1=t dlgtJJ
nrd band - 2ned digit
3rdd bancd - 3rd digit

AMh band  multiplisr

Sth band -tolersnce

Glh b id - TCR vidlig s—

* Obicni samo cifre, poslednja je eksponent
— 1% tolerancija: XYZE -> ( 100*X + 10*Y + Z )* 10"E

— 5% tolerancija: XYE -> ( 10*X + Y )* 107E
e/

* 4991 ->499 * 10 =4.99 kOhm
* 513->51 * 1000 = 51kOhm




Potenciometri

* Trimeri — retko
podesSavanje

e ,Pravi” potenciometri
- cesce koriscenje




KONDENZATORI

Fiksni
- film
- keramicki
- liskunski
- papirni
- elektrolitski

Promenljivi




FILM KONDENZATORI

i

B

I

I

A

I _
e

-

L

Namotani film konaenzator Naslagani (stacked) film kondenzator
(klasi¢na tehnologija) (prednost u impulsnim primenama)
2 KMK0805-3
. 10
Lg Rs ~ 7]
- 1
d - | I HP Z 10 1 Ih_‘ \‘-
‘ kh‘\. i e -+ e
Ekvivalentni model realnog 0 NN < < 3 2zl
kondenzatora i = : S2aii
| 1 . 1
l ‘L"N\ ~ LA -
Jrez = b /
rez -1 NI LN /
27/ CL, " < Y
VAL L RIS
Tipi¢ne krive impedanse film —» ., V= 2 _‘7':'114‘“;“_?“
kondenzatora u funkciji u€estanosti ~ 10° 0° 5 2 L% Hz 10°
..‘:
-



FILM KONDENZATORI

POLIESTER 100pF = 100pF 50V + 12500V 25000s +600 ppm/°C
POLIPROPILEN 100pF = 10pF 160V + 3000V 100000s - 250 ppm/°C
POLIKARBONAT 100pF = 10pF 63V = 400V 25000s -100 = 100 ppm/°C




KERAMICKI
KONDENZATORI

i

CERMIC DIELECTRIC
[ INTERNAL ELECTRODE
— TERMINAL
— ELECTRODE
v 9
v 4
LY
T
—SOLDER |
e LEAD WIRE

‘= EPOXY COATED

K;:AS;#(E KAPp?cF;'is'lsfﬁosn bl :gflgf':ﬁ¥2 TE%EEE:?E:TNI

COG (NPO) 1pF + 100nF 50V = 200V 1000s -30 + 30 ppm/°C
X7R 470pF = 4,7uF 50V =200V 1000s -0,1 = 0,1 %/°C
Z5U 10nF = 4,7uF 50V = 100V 500s A1:1%°C




Tantal (polarizovani)

OPSEG
KAPACITIVNOSTI TOLERANCIJA RADNI NAPON STRUJA CURENJA
c v)”
0,1uF + 1000 pF -20% + +20% 2,5V + 50V 50,01};1&.(&.?) (:., 0 ,SpA)

Dielectric  Cathode
——

L~

Metal /T3205 or Ag

(Taor Nb) Nb,Os

Semiconductor (MnO, or polymer)




60 I PR KT AD005-4

102
AC % 101 KTAD157=5 fla'{n
Cao'c == T 20°C) ;
L ESR \\
i \
20 Ta—h«»!n‘.’)2 X,
| =T 10,2 \ /
LT N \‘ 10!
0 == a B -
:ﬁ LY LY
1 101 \ \; 5 r/
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-20 N AT
100 \ ANt 220 F /4V
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-40 “-._____ B ] 109
107! =t e ~
_7
-60 - -== £SR 5 2
60 -40-20 0 20 40 60 80 °C 130 | 0 50 100 °C 150

TR 1072
10" 107 10% 10* 10° 105 107Hz10f

- f




+ Polarizovani s bt
— Tantal C<=~1000uF e SRR

* Nepolarizovani L
— Z5U
— X7R
— NPO
— Polikarbonat MKC,FKC "':_"”_"ff;""';___
— Poliester FKS,MKS -
— Polipropilen FKP,MKP
— Polystyrene




ELEKTROLITSKI KONDENZATORI

Aluminijumski (polarizovani i bipolarni)

OPSEG
KAPACITIVNOSTI TOLERANCIJA RADNI NAPON STRUJA CURENJA
¢ v\
0,1uF = 10000 pF -20% =+ +20% 6,3V = 450V SB’SHA{E.?) +4pA
Tabs
- - \
Polarizovani:
Dielectric (Al,04)
o Anode foil
Paper
Al anode foil — -+— Al cathode foil = / A
N . \
Projecting - o . i /
paper .
+ - -
o
o
. A S ;
Electrolyte and paper E;?Aigénfgou -
Cathode foil —




CPAX/.5373X.13530/.031

— aksijalni ’ )
— Radijalni P
— Bipolarni/unipolarni
— Long-life/standardni
— Karakteristike:
napon
RMS struje

kapacitet

lif n
e spa n e

CPCYL/D.200/LB.100/.031

CPAX/.800X.250/.034

CPCYL1/D.3530/LB.200/.031




1’4 KLLWG_S-E
Cs.1 I
Cs.20%¢ —
l.' 1
1,0 tr— -
o -100V i
&
= =10V ;
-160V...550V :
0,6 :
0,4 .
|
0,2 :

060-40-20 0 20 40 60 80 100 °C 140

—_—=T

103 KALDDO9=N
0 ]
7 [l |
2
b2 \- i l 1
4 1]
| Il
10! L1 LU DL LA
. CFHE T
N ol LAY
l) |
10 —25°CEHILA
1/
4 i) 4m
- 20°C 1IN0 & A |
4 . o V- - - e
85°C] 1L L]
qo-2 LI L LIl § 1| “l[ LA
10' 102 10° 10% 10° 10° Hz 10f

—a=

Leakage current (linear)

KALOO12-8

1"

10 20 30 40 50 60 70 °C 90

Temperature ——a=



 Aluminijumski-tecni elektrolit

— Jeftini, nepouzdani na visokom
temperaturama, veliko ESR, veliki
kapacitet, veliki naponi

 Hibridni elektrolit, gel

— 2-3 puta skuplji, malo ESR, temperaturno
stabilni, retko se proizvode za velike
napone, OS-CON

« Solid elektrolit
— Najbolji, ali i najskuplji



Dvoslojni elektrohemijski (polarizovani i nepolarizovani)

OPSEG
KAPACITIVNOSTI TOLERANCIJA RADNI NAPON
0,047 F + 5000 F -10% = +30% 2,3V : 2,5V

MNegative Electrolyte
electrode

A !
\l LY
4

" Separator

Positive electrode / \ Separator




INDUKTIVNOSTI

Jezgra od gvozdenih limova « f . ~100kHz
Feritna jezgra « f_ . ~100MHz
Induktivnosti bez jezgra <« f > 100 MHz

\H‘y

L 8

:I.a—-\ “'.1-' l' ¥ . .1 T
! |




Primene:
MreZne prigusnice, prigusnice za signalne linije, VHF prigusnice, RF priguSnice

o e

.

T

B s m

i
1)

Induktivnosti: za ISDN/xDSL, za DC/DC konvertore, za RF

EMC filtri s Jow e Jow lewn HaA
Line (g _T_ = @ Line
Ly Gy
Ed AL E -.-_
i G !.
Neutral () —l— . —(@Noutral
Bl " T o lam :
GND @ - @ GND
—L— - - e L] i J7_
4 Differential Made Naise Currents

s Cogmimon Mode Noise Currants



AKTIVNE KOMPONENTE

Ne postoje jedinstveni standardi za oznaCavanje aktivnih komponenata.
USA: Joint Electron Device Engineering Council (JEDEC)

Japan: Japanese Industrial Standard (JIS)

Evropa: Pro-Electron

JEDEC:
Forma: cifra, slovo, redni broj, [sufiks]

Cifra je 1 za diode, 2 za tranzistore, 3 za elemente sa Cetiri prikljucka itd. Cifre
4 15 su rezervisane za optokaplere.

Slovo je uvek N

Redni brojevi idu od 100 do 9999 1 ukazuju na priblizno vreme kada je
komponenta napravljena.

Sufiks je neobavezan 1 ima razli¢ita znacenja: klasu pojacanja, uCestanosti,
napona itd.



JIS:

Forma: cifra, dva slova, redni broj, [sufiks]

Cifra je 1 za diode, 2 za tranzistore itd.

Slova ukazuju na tip 1 namenu komponente prema sledecem kodu:

SA:PNP HF tranzistor SB:PNP AF tranzistor
SC:NPN HF tranzistor SD:NPN AF tranzistor

SE:Dioda SFE:Tiristor
SG:Gunn dioda SH:UJT
SJ:P-kanalni FET SK:N-kanalni FET
SM:Triak SQ:LED
SR:Usmerac SS:Signalna dioda
ST:Lavinska dioda SV:Varikap dioda

SZ.:Zener dioda



Pro-Electron
Forma: dva slova, [slovo], redni broj, [sufiks]
Prvo slovo oznacava materijal:

A =Ge
B=351
C =GaAs

R = kombinovani materijali.

Drugo slovo ukazuje na tip 1 namenu komponente:

A: dioda, RF B: dioda,varactor

C: tranzistor, AF, mali signali D: tranzistor, AF, snazni

E: Tunel diode F: tranzistor, HF, mali signali

K: Hall efect senzor L: Tranzistor, HF, snazni

N: Optokapler P: Detektor zraCenja

Q: Izvor zraCenja R: Tiristor, male snage

T: Tiristor, snazni U: Tranzistor, snaZni, prekidacki

Y: Usmerac Z:: Zener dioda, dioda za regulaciju napona

Trece slovo ukazuje na industrijsku 1li komercijalnu primenu.



Kod integrisanih kola najviSe su standardizovane familije digitalnih kola —
osnovne i usavrSene TTL familije 1 njima kompatibilne CMOS familijje.
Oznake komponenata pocinju prefiksom koji govori o familiji, 1za kojeg sledi
broj kojim se oznacava odredeni tip kola u familiji.

Klasifikacija digitalnih integrisanih kola:

Slozenost Broj logickih kola
Small-scale integration (SSI) Manje od 12
Medium-scale integration (MSI) 1210 99
Large-scale integration (LSI) 100 to 9999
Very large-scale integration (VLSI) 10,000 to 99,999
Ultra large-scale integration (ULSI) 100,000 ili vise




Oznacavanje familija logic¢kih kola
Prefiksi za integrisana kola

TTL Series Prefix CMOS Series Prefix
Standard TTL 74 | Metal-gate CMOS 41048’
: 40 or
High-Speed TTL 74H Metal-gate CMOS 140
Low-Power TTL 24l [\I_A_?Eal-gate, pin-compatible with 24C
Silicon-gate , pin-compatible
Sehottky TTL 745 | with TTL, high-speed FaHE
Si gate, high-speed, electrically
Low-power Schottky TTL 74LS compatible with TTL 74HCT
Advanced Schottky TTL 74AS
Advanced low-power Z4ALS

Schottky TTL




- DO XY

TO 18 TO 39 TO 92
TO 126

ZN414

SOT 223




Oznacavanje ostalih integrisanih kola uglavnom nije standardizovano, vec
sami proizvodaci dodeljuju oznake tipa prema svojim internim
klasifikacijama. Kada se radi o komponentama koje proizvodi veci broj
proizvodaca, oznake su ili razli€ite ili slicne oznaci proizvodaca koji je
komponentu prvi proizveo. Kada su oznake sli¢ne, obi¢no je redni broj u
oznaci isti, a prefiks 1 sufiks su razliciti. DIP

Die |[Bonding wire

Mold resin| |Leadframe




* Fiksni stabilizatori
— Pozitivni
» 7805,7809,7812...
— Negativni
* 7905,7909,7912...
* Podesivi
— pozitivni:LM317
— Negativni:LM337




Hladnjaci




SMT Min Single Phase -
MBS Bridge Rectifiers

1A DIL, Bridge
Rectifiers-DFD

GRECOVI SPOJEVI

1-68A Bridge Rectifiers

24 In-Line Hectifiars

SMT Single Phase - DFS
Bridge Rectifiers

1-24

1.74 In-Line Bridge
Fect ifle_rs

Eridge Rectifier Single
Phase - DFS Series,

S NEW

1-2A Single Phase

1.9A Single Phase
Bridge Rectifier

Eridge Rectifier 24
=ingle Phas e

Bridge Rectifier 34
Single Fhas

8A, In-Line, Bridge
Rectifiars

2-7A In-Line Rectifiers

44, In-Line Bridge
Hemiﬁers

[Z3:
AT

Sguare Moulded Bridge
Rectifiers

BA In-Line, Bridge
Ractifiers

BA Single Phase, Bridge
Rectifiers




PCB Transistor Holder

TOS/TOBE Socket

=
.

s e
?.l:(‘-‘:.. I

Standard, Gold Plate,
DIL Sockets

KONEKTORI

Turned Pin, Wire
Wrapping, DIL Sockets

Turned Pin, DIL Sockets

tyco Electronics Augat
Tin Plate DIL Sockets

Low Profile, Gold Plate,
DIL Sockets

Low Prafile Tin Plated 6
to 48-way

Low Profile, Farmed Pin,

DIL Sockets

Ultra Low Profile
Gold-Plated Contact DIL
Sockets

Shrink DIP Sockets

“eartical Mount, DIL
Sockets

b

Low Profile DIL Eject
Sockets

DIP Sockets with
Decoupling Capacitor

Ereakable Shrink DIP

<7

DIL Signal Isolators

M 5td ZIF DIP Sockets

ST DIL Sockets

A

FProfessional I1C Test
Clips

i

Slotted Header

3t Universal ZIF DIP
Sockets

Through Headers
RS TE GRLE S el TEAE

M Shrink Zif DIP
Cnrleate



* tasteri, prekidaci (NO, NC; momentary/latched)

N
-

-—-

IXPYT moguce!




Relea

Mechanical Contact

=
% NO Terminal = (; N E

_ [ — O Terminal
! Caoil
Terminals
- _ ) Coil
i S| G Solenoid coil Terminals C Terminal

L [

C Terminal L
Physical Electrical
Coil Common

Coil




