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1.4 Aspekti projektovanja
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Ekonomski aspekt Ekonomski aspekt

Trziste smart telefona
Mobile Phone Sales

Ekonomski aspekt
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Ekonomski aspekt Ekonomski aspekt

Cost Per Transistor

(relative to 0.35um)

Zadatak svih fabrika na svetu je da proizvode
samo jedan ‘artikal’

0.001
35um  .18um  90nm 45nm 22nm 10nm
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= Fiksni troskovi
= Vreme i cena projektovanja
= Cena izrade maski za Stampane plocice
= Ostali fiksni troskovi (zakupnina prostora, ...)
= Proporcionalni troSkovi
= Cena uroSenog materijala, pakovanja (kuéista), testiranja
= Proporcionalni povrsini plocice i ceni komponenata
= Proporcionalni veli¢ini serije
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Na porast fiksnih troskova utice rast
troSkova projektovanja:

=Projektanti su skupi i postaju skuplji

* obrazovanje

* uslovi rada

* uslovi Zivota
=Investicije u novi hardver
sInvesticije u novu softver ($100 000)
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Pravni aspekt
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IP - Intelektualna svojina

prava vezana za IP proistiu iz zaStite:
*Patenta

*Dizajna

=/Ziga

=Autorskih prava

=Topografija integrisanog kola (10 godina)
=Geografska oznaka porekla

Kako stimulisati inventivnost?

Kako zastititi IP na sloZeni el. sistem?
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Predmet zastite:

Hardver <> Patent

Softver & Autorsko pravo nad kopijom knjizevnog dela

Baza podataka <>Posebno pravo na organizaciju i
sadrzaj baze

Integrisano kolo <> Zastita lejauta, imena,...
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Standardi

Dokumenti koji sadrZe usaglasena pravila, uputstva ili
karakteristike koje se odnose na

aktivnosti (proizvodnja i upravljanje) i

njihove rezultate (gotova roba).

Ureduju i obezbeduju kompatibilnost proizvoda

razli¢itih proizvodjaca.

Njihovo postovanje predstavlja preduslov za kvalitet
proizvoda.
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Standardi

Medunarodni :
*ISO International Organization for Standardization
*IEC International Electrotechnical Commision
*ITU International Telecommunication Union

WWW.is0.org Medunarodna organizacija za standardizaciju
www.iec.ch Medunarodna elektrotehnicka komisija
W@ www.wssn.net Svetska mreza organizacija za standardizaciju
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ISO 9000 and ISO 14000 - in brief

The ISO 9000 and ISO 14000 families are among ISO's most widely known
standards ever. ISO 9000 and ISO 14000 ds are i ted by
some 634 000 organizations in 152 countries. I1SO 9000 has become an
international reference for quality management requirements in business-to-
business dealings, and 1SO 14000 is well on the way to achieving as much, if not
more, in enabling organizations to meet their environmental challenges.

The IS0 9000 family is primarily concerned with "quality management". This
means what the organization does to fulfil:

- the customer's quality requirements, and

- applicable regulatory requirements, while aiming to

- enhance customer satisfaction, and

- achieve continual improvement of its performance in pursuit of
these objectives.

The IS0 14000 family is primarily concerned with "environmental
management". This means what the organization does to:

- minimize harmful effects on the environment caused by its
activities, and to
- achieve continual improvement of its environmental performance.
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Standardi

Regionalni:
*CEN European Committee for Standardization
*CENELEC (Elektrotehnika)
* ETSI (Telekomunikacije)

E www.cen.eu Evropski komitet za standardizaciju

[CECETED www.cenelec.org  Evropski komitet za elektrotehnicku standardizaciju
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Standardi
Nacionalni standardi (DIN, ANSI, I'OCT,...)

www.din.de Nemagki institut za standardizaciju

www.bsi-global.com  Britanski institut za standarde

ssociarion

e
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Nacionalni standardi

Bosnia and Herzeqovina (BASMP)

Croatia (DZNM) : : . .
Iﬂﬂm_ﬂmmmml titute for Standardizati f Serbi
Slovenia (SIST)

France (AFNOR)
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United Kingdom (BSI
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Standardi

Korporacijski standardi, brendovi
/

KitcHENER

{PKGe

®
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Ekoloski aspekt projektovanja
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Broj elektronskih uredaja u upotrebi postaje
sve vedi!

*Da li éemo imati dovoljno energije za
njihov rad?

Raste broj elektronskih uredaja van upotrebe!

«Sta raditi sa uredajima koji se ne koriste?

LEDA - Laboratory for Electronic Design Automatic e
http://leda.elfak.ni.ac.yu/ 4

‘ Resenje traZziti jos tokom projektovanja: ‘

Glavni problemi
*Potro$nja energije
*Zagadenje istroSenim proizvodima
eZagadivanje otrovnim materijalima
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Ekoloski aspekt projektovanja

Potro$nja energije

*  More than 30 billion kilowatt-hours of
energy is wasted because many of us simply
forget to shut down our computers when
we’re not using them. Even with a screen
saver on, when you’re not using it, it’s
STILL using up to 280 watts/hour of
completely wasted power.

(http://www.indianweb2.com/2007/07/localcooling-save-pc-
power-consumption-fight-globalwarming/)
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Ekoloski aspekt projektovanja

Potros$nja energije

* I najmanje smanjenje potrosnje kada se
pomnoZi brojem uredaja dovodi do
znacajnih usteda

* SAD troSe 10GW za napajanje ‘iskljucenih’

uredaja!
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Ekoloski aspekt projektovanja

Tehnolo$ki vek ra¢unara
proizvedenih 1999. je 3,1 godina!
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Ekoloski aspekt projektovanja

Gomilanje elektronskog otpada!
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Ekoloski aspekt projektovanja

Osnovne smernice
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Ekoloski aspekt projektovanja
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Ekoloski aspekt projektovanja

Novi materijali

HP bio-degradable plastic inkjet printer K&
« VPP prototyped material using existing production tooling
* 100% corn based plastic

+ 0% petroleum based materials
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Ekoloski aspekt projektovanja

ISO 14000 i rezultati

*SGS Tomphson primena principa
PPO dovelo do povecanja profita:

senergija sa 680kWh/$1000 na 550kWh/$1000
*voda 11,3m3/$1000 na 7,8m?3/$1000

*Otpad sa 71% na 35%

*Potros$nja papira 1200t/god na 800t/god

LEDA - Laboratory for Electronic Design Automation E
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Projektovanje elektronskih kola

2. Stilovi projektovanja i izrade prototipa
2.1 Stilovi projektovanja
2.2 Izbor stila projektovanja

2.3 Stilovi izrade prototipa
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1.5 Stilovi projektovanja

Projektovanje elektronskih kola

\ !
Standardna integrisana kola Integrisana kola specifiéne namene
asic
P — AsiC
SASIC

1.5 Stilovi projektovanja

Tipovi kola

Prema vrsti signala
e Analogna
¢ Digitalna
e MeSovita AD

Prema ,,stepenu integracije

—oDiskretne kempenente— Sve rede
o Standardna integrisana kola
o Integrisana kola specificne namene

LEDA - Laboratory for Electronic Design Automation E
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Potpuno projektovanje Delimiéno projektovanje
po narudzbini po zbini
Custom Design Semicustom Deign
(cD) (sD)
Standardne ¢elije Makrocelije Gejtovski nizovi
Standard cells Macro cells Gate array (GA)
(5C) (MC) Sea OF Gates (SOG)
Jednostavne programabilne Slozene
logicke komonente logicke komponente el cyskin zoy]

Simple Programable Logic Devices | | Complex Programable Logic Devices Field progr(a;;;aGbAl? gatelanay
(SPLD) (CPLD)

LEDA - Laboratory for Electronic Design Automation E
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2.

o I

Standardna integrisana kola

Kola koja postoje na trzisStu i mogu se kupiti u radnji.
Oznaka definiSe tip kola i njegovu namenu (katalozi)

CD4000, LM741, mA741, 74xxx serija,...
| AImEL

Package and Marking

OVDD_ CLRT TxEn _ RESN 50

RXD €D TXD Cisys

Six Channel
Yywwizz si Delta AID
£ -
0 & Asss01(2) igma-Delta
®  NCS2FL(H) Converter
|avo0 Resn_Ts0u_AowD_ Txrn_ b _meowz
bOoooooooooong
DeEpiaoaauant, AT73C501
SoIc28
YYWWIZZ YYWWIZZ (aate code) in
As5501 AS5502 iAS-number dependent on version) EDA

HCS2FL NC52FH {coded default setup)




Integrisana kola specificne namene
Application Specific IC  (ASIC)

Application Integrisana
Specific Kola
Integrated Specificne
Circuits Namene

LEDA - Laboratory for Electronic Design Automation E
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Integrisana kola specifiéne namene
Application Specific IC  (ASIC)

Projektovanje elektronskih kola
Standardna integrisana kola N .
Integrisana kola specifiéne namene
ASIC

' s ASIC
Potpuno Delimié SASIC

po narudzbini po zbini
Custom Design Semicustom Deign

(CD)
Standardne céelije Makrocelije Gejtovski nizovi
Standard cells Macro cells Gate array (GA)
(C) (MC) Sea OF Gates (SOG)

Jednostavne programabilne Slozene

X o ejtovski nizovi
logicke komonente logicke komponente . 9
Simple Programable Logic Devices | | Complex Programable Logic Devices. Field P’°9';=':Z'1'\‘; ostelney
(SPLD) (CPLD)
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Integrisana kola specificne namene
Application Specific IC  (ASIC)

Kola koja NE postoje na trzistu i NE
mogu se kupiti u radnji.

Oznaka definiSe tip kola samo
neposrednom korisniku — ne nalaze se
u katalozima, funkcija poznata samo
korisniku

LEDA - Laboratory for Electronic Design Automation E
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Integrisana kola specifiéne namene
Application Specific IC  (ASIC)

=  Potpuno projektovanje po narudzbini
= Delimi¢no projektovanje po narudzbini
- Pretprojektovane strukture
Standardne celije

Makrocelije
»  Gejtovski nizovi

LEDA - Laboratory for Electronic Design Automation E
http://leda.elfak.ni.ac.yu/
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Gejtovski nizovi/matrice (Gate Array)

Pasivni Pasivni
uglovi uglovi

Ko e v Preiferne.

10 éelije

Preifeme
10 éelije

MO

Gate Array Sea of Gates
LEDA - Laboratory for Electronic Design Automation
http://leda.elfak.ni.ac.yu/

Standardna integrisana kola (kupuju se u radnji).

To su IC koja u sebi sadrZe ve¢ uradjene i logicke
komponente i veze.

Korisnik programira kona¢nu funkciju koju obavljaju.
Programiranje se sastji u tome da se neZeljene veze
prekinu ili da se formiraju Zeljene veze
(osiguraci/antiosiguraci), odnosno otvoreni /zatvoreni
prekidaci

LEDA - Laboratory for Electronic Design Automation
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= PROM
= PLD
= EPLD,...

HO0000
0000

LEDA - Laboratory for Electronic Design Automation
http://leda.elfak.ni.ac.yu/

FPGA Architecture
LY
EET
=
InputiOutput
Blocks.
— EOAUNXC -
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2. Stilovi projektovanja i izrade prototipa

2.2 Izbor stila projektovanja
2.3 Stilovi izrade prototipa
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Osobine standardnih integrisanih kola:
v'Poznata funkcija na osnovu oznake

v'Relativno jeftina

LEDA - Laboratory for Electronic Design Automation
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Osobine uredjaja zasnovanih na standardnim
integrisanim kolima:

— Lako se kopiraju
— Vedéi broj ¢ipova na Stampanoj plo¢i
— Glomazni su

— Broj lemnih tac¢aka veliki — pouzdanost manja

LEDA - Laboratory for Electronic Design Automation
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Osobine ASIC:
v'Funkcija kola poznata samo naruédiocu
v'Cena zavisi od obima prizvodnje
v'Broj pinova mali

v'Narudilac projektuje i daje proizvodacu na
izradu/doradu

LEDA - Laboratory for Electronic Design Automation
http://leda.elfak.ni.ac.yu/
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Osobine uredjaja zasnovanih na ASIC:
+ Tesko se kopiraju
+ Manja cena ukoliko se izabere pravilni tip
+ Male dimenzije

+ Broj lemnih tac¢aka mali — pozdanost veéa

LEDA - Laboratory for Electronic Design Automation
http://leda.elfak.ni.ac.yu/

Osobine SASIC:
v'Funkcija kola poznata samo naruédiocu
v'Cena velika
v'Broj pinova veliki

v'Narudilac projektuje i finalizuje

LEDA - Laboratory for Electronic Design Automation
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Osobine uredjaja zasnovanih na SASIC:
+ Tesko se kopiraju
+ Isplativa za male serije
+ Brza izrada prototipa
- Broj lemnih tac¢aka veliki — pouzdanost manja od ASIC

- Dimenzije Stampe veée nego kod ASIC

LEDA - Laboratory for Electronic Design Automation
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Koji ASIC?
* potpuno projektovanje po narudzbini
(Full custom design)
*delimi¢no projektovanje po narudzbini,
(Semicustom design)

* SASIC (standardna ASIC)

LEDA - Laboratory for Electronic Design Automation
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vreme/cena
projektovanja

. . — vreme/cena
- proizvodnje
posle

FC SC GA FPGA EEE rojektovanja
[ pre projektovanja
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N / N
] N g
potpuno delimi¢mo
projektovanje po narudzbini
ASIC SASIC
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o

GA

‘ Obim prdif’wdn e [kom] 1ot
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standardno
1K

delimicno
o
narudzbini

Fotrosn)a

o

Cekaj
novu
tehnologiju
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I. Uvod: Sta smo nauéili?

Sta treba da znamo?

Elementarno (za potpis)
Stilovi projektovanja

Osnovna (za 6)

1. Sta su standardna IC, ASIC, SASIC?
2. Izbor stila projektovanja

LEDA - Laboratory for Electronic Design Automation E
http://leda.elfak.ni.ac.yu/

I. Uvod: Sta smo naucili?

Ispitna pitanja

a) Standardi (tipovi, nas nacionalni standard)

b) Sta su standardna IC, osobine

¢) ASIC, osobine i tipovi

d) SASIC, osobine i tipovi?

e) Poredenje standardnih, ASIC i SASIC sa stanovista
brzine izlaska na trziSte i cene

f) Poredenje osobina uredaja projektovanih na bazi
razlicitih stilova projektovanja

LEDA - Laboratory for Electronic Design Automation E
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Projektovanje elektronskih kola

Sadrzaj:
Sledece nedelje

2. Stilovi projektovanja i izrade prototipa

2.3 Stilovi izrade prototipa
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