Projektovanje elektronskih kola

Sadrzaj:

1. Uvod - osnovni pojmovi

2. Stilovi projektovanja i izrade prototipova
3. Projektovanje digitalnih kola (vezbe)
Projektovanje analognih kola

Osnove fizickog projektovanja
(projektovanje Stampanih ploca)
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Analiza kola
Analiza kola

Tipovi analize?
Zavisno od , ima smisla
analizirati ponasanje kola u

1. jednosmernom domenu (odredivanje polozaja
jednosmerne radne tacke kola).

2. frekvencijskom domenu (frekvencijska
karakteristika kola — amplitudska, fazna)

3. vremenskom domenu (talasni oblik
naponal/struja na izlazu kola pobudenog
impulsima poznatog talasnog oblika)
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Analiza kola
Tipovi analize kola

Jednosmerni domen () L .
" b 4 ot =
(DC analiza)
Frekvencijski domen A S
. ) 4 =
(AC analiza) %
Vremenski domen s

DIODE PIN

(TR analiza) Q ¥ o=,
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Analiza kola
Analiza kola

Tipovi analize?
Zavisno od vrste elemenata od kojih se kolo

sastoji, razliciti tip problema i metoda za
analizu

1. Linearna otporna kola (R, linearni generatori,
nezavisni i kontrolisani)

2. Linearna reaktivna kola (R, L, C, m, ...)

3. Nelinearna otporna (poluprovodnicke
komponente, R, ...)

4. Nelinearna reaktivna (poluprovodnicke
komponente, R, L, C,...)
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Analiza kola

Tipovi elektronskih kola

Linearna otporna
R

Linearna reaktivna
L,C,m,..
Nelinearna otporna
dioda, tranzistor, R, ...
Nelinearna reaktivna
dioda, tranzistor, R, L,

Tipovi analize kola

Jednosmerni
domen (DC analiza)

2. Frekvencijski

domen (AC analiza)

3. Vremenski domen

(TR analiza)

Analiza kola

Modeli
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Gde su smeSteni?

V, =048V

#,C,, =90 pA/V?

A,=0.035 1/V (L=1p)
0.025 1/V (L=2y)
<0.015 1/V (L>4y)

V,=—0.62V

#,C,, =36 pAIV?

A,=0.046 1/V (L=1p)
0.019 1/V (L=2p)
<0.01 1/V (L>41)

Analiza kola

Modeli

Gde su smeSteni?
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Analiza kola
Modeli Potkola Simboli
(subcircuits)
Gde st smesteni?
\ Vi 4 =
@J,v » Computer \Mam ) » Plngfv\ Files » L'rc»/{‘hpimv » lib b I - |4 P
Organize = S Open muemnnm/- Shareyffh v Bum  Newfolder )
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& Downloads & emy
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te modified: 1/2/20166:51 PM
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. TXT format sa ekstenzijom .BJT
.CAP .DIO .IND .RES .MOS

——
L. » Computer » Main (C)) » ProgramFiles » LTC » LTspicelV » u.l» mpl ~ |43 |[ Seorch cmp P
A ——— it
ﬂ i L i B M o B
- Name - Date modified Type Size |
A Libraries s
Hor |
I d TEGIR | standard.cap 12/17/20157:22 AM  CAP File 237KB
3 . standard.dic 12/17/20157:22 AM  DIO File 9 KB
[ Computer H )
E Main (C:) L standard.ind 12/17/20157:22 AM IND File 346 KB |
i’; standard 1271772015722 AM  JFT File 4KB
a User (09 . <
= | standard.mos 12/17/20157:22 AM  MOS File 167 KB
€3 €D Drive (G)
|| standard.res 12/17/20157:22 AM  RES File 8KB
= STORE N GO (1) x
|| standard Date modified: 12/17/20157:22 AM I
BIT File Size: 287 KB
Date created: 12/17/20157:22 AM |
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Potkola (cmos035)

TXT format sa ekstenzijom .lib

G =] » Computer » M (©) » Program ies b LIC » LTspicel » 1o i |
e |
4 Organize = [ Open = Bum  Newfokles
~ MName Date modified Type Size ‘:
i o
L S B e /22016 1234 PM__ PSpice Model Library. el |
1 TG TZAT/2015 722 AM_ Popice Model Ubrary GT
¥ Homegroup & Lics LATNSTZAM P ?
‘ 7 z pice Mode! Library 67KB
ﬂ LTer 12/17/20157:22 AM  PSpice Model Library 67 KB
/% Computer 5
K ] LTcs60.5ub 1217/20157:22 AM  SUB Fike 118
U:m | LTCE90.5ub 1217/20157:22 AM  SUB File 7K8
‘.—: Cﬂu mj ©) | LTCE9L.5ub 12/17/20157:22 AM  SUB File 9KB
1 i STOREN 60 (1) L] LTCe92.5ub 12A7/2015 722 AM. - SUB File 7KB
i - ' ] LTces3sub 12A7/2015722AM  SUB File axe
* & || LTCE94.5ub 12/17/20157:22 AM  SUB File TKB |
| - LI TCR94-33.5uh 121772015 7:22 AM__SUR File, T1KR. =
cmos 035 Date modifiect 1/2/2016 12:34 PM
PSpice Model Library Size: 135KB
Date created: 1/2/2016 6:06 PM
—— =

Potkola (LTC660)

binarni format sa ekstenzijom .sub

2/ ). » Computer » Main(C) » Program Files » LTC » LTspicelV » lib
—

Ele Edt View Took Help

Organize ~ Bum  Mewfolder - [ @
S e Date modfied Type 3
o toms B cmos 035 1/2/2016 1234 PM  PSpice Model Library 14 KB il
@ omagronp Buc 1217/2015722AM  PSpice Model Library. 69K8
- B 1217/20157:22AM  PSpice Mode! Library 67K8
W Gt LTC? 12/17/2015 722 AM_PSpice Model Library 67 K8
& Main(c) = |_| LTCE60.5ub 12/17/20157:22 AM _ SUB File 1 E
T LTCE30.5ub 12/17/2015 722 A SUB File 7KB
‘:; ‘:;"D(:i @ ] LTC8S1sub 12A7/20157:22 AM  SUB File 9ke
: L] LTCe02:5ub 1LAT/0157:2AM  SUB File 7K8
= STORENGO () L] LTC683.5ub 1217/20157:22AM  SUB File 9K8
N b 11 TCR4.cub 12717015722 AM__SUR File. KR =
L. LTC660.5ub Date modified: 12/17/20157:22 AM
SUB File Size: T3 bytes

Date created: 12/17/2015 7:22 AM

Simboli (cmos035 nmos)

TXT format sa ekstenzijom .asy (ista imena)

L |

» Computer » Main (C) » Program Files » LTC » LTspicelV » lib p sym »
-———

J Organize ¥ 4 Open  Includeinlibrary »  Sharewith *  Bum  Newfolder

- Nome 3 Date modified Type Size -
[| wisne | 1900I61093PM  Fils e | E
Ul Comparators 1217/2015722AM  Fie folder 1
o Homeyae 4 Digital 1272015722 AM  File folder )

A 1. FiterProducts 12717/2015722 M File Folder

& Main(c) i Misc DATNI5T22AM  File folder

| . Opamps 12T/20157:23 AM_File foldes

&= L Optos 12AT2015T:23AM  File folder

€3 CD Drive (6

STOREN GO (& E
. U’ . References 1172015723 AM  File folder
o 4 specialFunctions 12/17/20157:23AM  File folder
Trbi 1217/20157:22 AM  LTspice Symbol 1KB
M PECA-PC 5 A
Trhi2 12772015722 AM  LTspice Symbol 168
Dby 12A7/2015722AM  LTspice Symbol 1Kk8
T T B g O N e e i i
™ opamps
| File folder
Date modified: 12/17/20157:23 AM i

). PowerProducts 1217/20157:23 AM  File folder




Analiza kola

Analiza kola

Modeli
us n=t . . .
WDIODE - - [ohe Primeri analize
wdiode.asy WDIODE
V, =048V
; ; H,C,y = 90 UAIV?
wMos ™ NMOS | mi 2,=0.035 1V (L=1p)
nmos 03Sasy |, Wt nmos_035asy 7 0.025 1/V (L=2y)
2] L=036u M1 Le03su <0.015 1/V (L>4p)
R
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i R e T 0.019 1/V (L=2p)
<0.01 I/V (L>4p)
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Analiza kola - Uvod

Sta treba da znamo?
Elementarno (za potpis)

Tipovi analize u programu Spice?

Osnovna (za 6)

Analiza kola - Uvod

Sta treba da znamo?
Ispitna pitanja

Koje parametre treba zadati i $ta je rezultat

a) .OP analize?
b) .DC analize?
¢) .TF analize?

1. Kako se dodaje novi korisnicki model u d) .AC analize?

programu Spice?

e) .noise analize?

2. Kako se dodaje nova komponenta f) .tran analize?

postojecoj biblioteci u programu Spice?
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