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2TOXOL TNC HovoALOIKNC
oAOKANPWGNG

* Less area, more compactness at all system levels
* Less power consumption
e Less testing (more complex testing)

* Higher reliability, due to improved on-chip
Interconnects

* Higher speed due to reduced interconnect length

* Significant cost savings
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2TPATNYIKEC SopnuevNC oxedlaong
Techniques evolved for complex hardware and software
projects

* Hierarchy: Subdivide the design into many levels of sub-
modules

* Regularity: Subdivide to max number of similar sub-
modules at each level

* Modularity: Define sub-modules unambiguously & well
defined interfaces

* Locality: Max local connections, keeping critical paths
within module boundaries
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2 XEOLAOTLKEC ETILAOYEC
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Application Specific Integrated Circuits (ASICs)
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Field Programmable Gate Array (FPGA)

P o, 00, 00,00

= ]

L L]

o O]

u 0

L (]

U [

L] []

- il
\ (1 [ ] O N // (] 'R Vertical
Horizontal Routing Configurable ' Routing

Channel Logic Block Channel

N‘ Evotnra 1: YAonoinan OAokANpwpéVewY Wnepiak®v KUKAwUATwv




OAokAnpwpevo FPGA
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Sea of gates/gate array
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2xedlaon pe dopka KUTTOpQL
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[Molwotnta oxedlaonc (1 amo 2)

* Achieve specifications (Static & Dynamic)
* Die size

* Power dissipation

e Testability

* Yield and manufacturability

e Reliability

* Technology updatable
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[Mowotnta oxebdbloonc (2 amno 3)

e Testability

+ Generation of good test vectors
+ Availability of reliable test fixture at speed

+ Design of testable chip

* Yield and manufacturability
+ Functional yield

+ Parametric yield
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[Mowotnta oxebdbloonc (3 amno 3)

e Reliability
+ Premature aging (Infant mortality)
+ ESD/EOS
+ Latchup
+ On-chip noise and crosstalk
+ Power and ground bouncing
 Technology updatable

+ Easily updated to new design rules

k> EvotnTa 1: YAonoinon OAokAnpwpuévwv Wngiakmv KukAwpaTtwv

18



Naketaplopa (Packaging) (1 oo 2)

e Dual in-line package (DIP)
1. Ceramic or plastic pin-through-hole (PTH)
2. Low cost, but large size
3. Lighlead inductance (22-36 nH)
4

Max pin count usually 64

 Pin Grid Array (PGA) Package
1. Ceramic or plastic pin-through-hole (PTH)
2. Higher pin count (100 — 400 pins)
3. Higher cost than DIP

. o EvotnTta 1: YAonoinan OAokAnpwpévwy Wneliakwv KUKAwPATwv
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Naketaplopa (Packaging) (2 amo 2)

* CHIP CARRIER PACKAGE (CCP)

1. Surface — mounted technology (SMT)
2. Leadless chip carrier supports high pin count

3. More efficient use of PCB area than DIP or PGA
. MULTI-CHIP MODULE (MCM)

1. Multiple chips assembled on a common substrate
2. High performance applications

3. Most efficient use of PCB area
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EpyoAela oxediaonc (VLSI CAD TOOLS)
(1 oo 2)

1. High Level Synthesis (HDLs)

Categories of cad tools

2. Logic Synthesis

3.  Circuit Optimization
a)  Transistor sizing for min delays
b)  Process variations
c)  Statistical design
4. Layout
a) Floorplanning
b) Place & route
c) Module generation

d) Automatic cell placement and routing
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EpyoAela oxediaonc (VLSI CAD TOOLS)
(2 oo 2)

* Layout Extraction

e Simulation (SPICE for circuit-level simulation)

e Layout — Schematic Verification

* Design Rule Check

| * EvotnTta 1: YAonoinan OAokAnpwpévwy Wneliakwv KUKAwPATwv
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Telog Evotntog

EMIXEIPHYIAKO NMPOTPAMMA
EKMAIAEYZH KAI AlA BIOY MAGHZH j Ez "A
2ZrEvdyon gLV Uowvid TNE ViIoTE 2007-2013

=m
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Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO €XeL avarmtuyBel oto mAaiolo Ttou
eKTIALOEVUTLIKOU €pyou Tou SLddokovta.

* To £pyo «Avoiktd Akadnpaika Madnipata oto Maveniotipo ABnvwv»

EXEL XpnuoatodotAoel povo tnv avadlopopdpwon tou ekmatdeutikol
UALKOU.

* To €pyo uhomoleital oto mAaiolo tou Emyelpnotokou Mpoypappotod
«Ekmaidbsuon kot Ata Biou Mabnon» kat cuyxpnpatodoteitatl oo tnv

Evpwraikn Evwon (Eupwmaiko Kowvwviko Tapeio) kat armod eBvikoug
TTOPOUC.
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sl bl L Me tn ouyxpnpatodotnon tng EAAGSag kat tng Evpwmnaikig Evwong

EvotnTta 1: YAonoinan OAokAnpwpévwy Wneliakwv KUKAwPATwv 24




2 NUELWLOTOL



>NUElwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amoteAel tnv €kdoon 1.0.
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>NUElwpa Avadopac

Copyright EBvikov kat Kamodiotplakov Mavemniotipov ABnvwy, AparmoyLavvn
AyyeAikn 2015. «2xebiaon CMOS Wndprakwv OAOKANPWHEVWY KUKAWUATWV.
YAortoinon OAokAnpwpevwy Wndlakwv KukAwpdatwyv.». Ekdoon: 1.0. ABrva
2015. AtaBgopo amnod tn diktuakn dtevBuvon:
http://opencourses.uoa.gr/courses/DI102/.
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>NUelwpa Adelodotnonc

To apov LVALKO SlatiBetal e toug 0pouc tng adslag xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] A petayevéotepn, ALeBViC
‘Ekboon. E&atpolvtal ta autoTeAn £€pya Tpitwy m.X. pwtoypadiec, dStaypappata
K.A.TT., TOL OTIOLOL EUTTEPLEXOVTOL OE QLUTO Kall Ta oTtoia avadEpovtal pall Pe Toug
OPOUC XPrONG TOUC OTO «Xnuelwpa Xpnonc Epywv Tpitwv».

[@ocel

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Qq Mn Epnopikn OpICETCII N xpnon
nou 0ev neplAapBavel apaoo N EUUECO OIKOVOMIKO OPEANOC anod TNV Xprjon Tou
£pYou, yia To dlavopEa Tou Epyou Kal adeiodoxo

« nou dgv nepIAaPPBavel oikovopikn ouvaAliayn w¢ npolnoBeon yia Tn xpnon N
npooBacn oTo £pyo

« nou &ev npoaonopilel aTo dlavopea ToU £pyou Kal adelodOX0 EUHETO OIKOVOUIKO
O@eAo¢ (n.x. dlapnuioeic) ano Tnv NpoBoAr Tou £pyou o€ dIadIKTUAKO TOMO

O dIKalouyxoG pnopsi va napéxa oTOoV aésloéc')xo EexwpioTn adeia va XpnoIJonolEi TO
s_yo yla EUNOPIKN Xpnon, Epocov auto Tou {nTnoOei.
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Alatpnon ZNUELWHATWVY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpeETmeL
va CUUTTEPLALUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

= 10 2nueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

moll pe touc cuvodEUVOUEVOUC UTIEPOUVOECHOUC.
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>nuelwpa Xpnonc Epywv Tpltwv

To Epyo aUTO KAVEL Xprjon Twv aKOAoUBwv £pywv:

OL ELKOVEC Kall TaL Slaypappato tou xpnotpornotovvtal eivat amno to BLBAlo:

Sung-Mo Kang, Yusuf Leblebici. 1996. CMOS Digital Integrated Circuits (1 ed.).
McGraw-Hill, Inc., New York, NY, USA © 1996.
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