Programmable Logic Technologies

 PLDs

 VLSIPLDs

e CPLDs ko1 FPGAS

« ALTERA MAX 7000 CPLDs

o Xilinx XC4000

e H Loyum g Xilinx

« Xilinx Configurable Logic Block
o Xilinx 10B structure
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Programmable Logic Devices PLDs

e  Otovvnbicuévol Tomot €apTNUATOV TPOYPUUUATICOUEVNC AOYIKTC
(Programmable Logic Devices PLDs) givau ot akéAovOot:
— Read Only Memory (ROM)
— Programmable Logic Array (PLA)
— Programmable Array Logic (PAL)
— Complex Programmable Logic Device (CPLD)
— Field-Programmable Gate Array (FPGA)

e 210 PLDs o1 teyvoroyiec mpoypappatiocpot BaciCovro
— OT1 ONUIOVPYIC 1 TNV KATOUGTPOPT] EVOOGVVOEGEWMV
— o¢ look-up tables pe ypnon SRAM
— 0€ EVOOGVVOEGELS EAEYYOUEVEC 0O transistors
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PLDs

e IlpoypapuuaTicudg Ue ONUIOVPYio 1 KATAGTPOPT) EVOOGLVIECEMV
(VAKE un emavomTpoypopnatiCOpEVQL)

— Fuses : KaOe npoypappatilopevo onueio tov PLD amotelei pia
cvvévoon pe v vwopén uog fuse, n omoio umopet va
KOTOGTPOPEL LE TNV EPUPLOYT KATAAANAOV OLVOLULKOV.

— Mask programming : Avti n nébodog yivetatl uévo amod Tov
KOTOUOKEVOGT TOV LY DYDV.

— Antifuse : Eivai to avtifeto ¢ nebdoov twv fuses. H epapproyn
KOTAAANAOL QUVAUIKOD ONUOVPYEL ULd GLVEVOOT).

e Tlpoypauuotioudc ue look-up tables

— O éheyyog TV evdoovvdécemv eéyyetal amd Evo look-up table
(mivakog aAndsiog) To omoio amodnkevetal o pio SRAM .

12/8/2009 FPGA-CPLD



PLDs

o Ilpoypaupotiopdc pe evoocouvoioelg ereyydueveg amd transistors
— H mo cvvnbieuévn teyvoroyia Baciletar otnv amodnkevon
poptiov og floating gate evoc MOS transistor. Me avtév tov
TpOTO TO transistor cuumepLPEpeTol MG S1OKOTTNG. AVTI N

TEXVOAOYiO EMTPETEL TO GPNGLUO KOL TOV EMAVOUTPOYPUUUATIGHO
TOL €CAPTNUATOC,.

— Erasable pe ékBeon oto vaepimoEs.

— Electrically erasable pe epappoyn katdAANAov SVVOULKOD.
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e T

VLSI Programmable Logic Devices

LEYAAEC Kol GUVOETEG GLVAPTNGELS GTUEPA YPTCLLOTOIELTOL T

texvoroyia VLS. Yrdpyovv tpeig facikol dpoOLotl GYEIOCUOD
KokAoupdtov VLSI.
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Full custom design. Xe avt TV TEPITTM®OTN 0 GYEOOGUOS TOV
OAOKANPOUEVOVL EEKIVA OO TO UNOEV KO 1) KATAGKELT] TOV YivETOL
and KATOo ETOPELD UAY®OYOV LE VYNAO KOGTOG.

Standard cell design. Xe avti TV TepinTOON YPNCYLOTOLOVVTOL
NOMN VTAPYOVIA LEYAAN KOUUATLH TOV GYEOIOVL TOL OTTOiN!
tpocapuolovtat. Avtn 1 Avon gival KpdTEPOL KOGTOVG.

Gate array. Xe oot TV TePinT®OT TOAAEG OUOIES TOAEC
GY€01ALOVTOL GTO TLPITIO KAl OTTOTEAOVV £VO OAOKAT|POUEVO.

H dwaocvvoeon tov muAmv gival TpoypaptatiCOUEVD.

O TPOYPOUUATICUOS YIVETAL UE TNV XPTOT) EOTKDOV TPOYPULLULATOV
oyeolaong CAD. To kd6ot0¢ TV e€aptnudtmVy ivar Uikpo.
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CPLDs kot FPGAS

e Ta televtaio ypovia £xovv avamtuyOel PLDS pe vynAn yopnrikotnra
and 1000 €mg pepikd exatopupdpla TOAEG GTO OO0, LTOPOVV VO,
“e1loayBo0v” peydia NAEKTPOVIKA GYE£010.

— Complex Programmable Logic Device (CPLD)

— Field-Programmable Gate Array (FPGA)

* Ormapamdveo 000 TOHTOL EXOVV TIC AKOAOLOES 1010TNTEC

— Meydleg yopNTIKOTNTES YOl GLVOLAGTIKT AOYIKT).

— IIpooyedacuéva flip-flops

— IIpoypoppatiCOUeEVES O1GVVIEGELC AVAUESO GTNV GLVOVOGTIKY
Loywkn, Ta flip-flops kon T e16600v¢ £Hd0VE TOV
OAOKANPOUEVOU.

— ZYETIKA YOUNAO KOGTOC ayopdC.
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ALTERA MAX 7000 CPLDs

 H nopandveo cepd e e ALTERA Bacileton ce EEPROM floating
gate technology.

o XtV emouevn dapdvela eikoviCeton n doun tov CPLD oty omoia
etvan epeoav) ta €ENG
— Loaqic array blocks
— Programmable interconnect array
— 1/O control Block

» Ka0e logic array block amoteieiton amd 16 macrocells.
To x&be macrocell mepiéyer éva flip-flop pali pe apketéc modeg yo
GLVOVOGTIKT] AOYIKT).
To flip-flop pumopel va mpoypappatiotel og D, T, JIK 7y SR flip-flop.

*  Ymdpyeln ovvatoTnTo Vo YP1NGILomTotn0ovv TOAEC
and £va macrocell og éva dAo.
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ALTERA MAX 7000 CPLDs

11O control block
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Xilinx XC4000

o 210 eomteptkd evoc FPGA Xilinx XC4000 umopovpue va dtakpivoope
T0 0KOAOVOO,

— Configurable Logic Blocks (CLBs): AmoteAobv &va peydio array
npoypoppatiiopevov blocks oto omoio sicdyeton n “Aoyikn”.

— Input/Output Blocks (10Bs): Bpickovtat ota dxpo tov FPGA kot
pvOuiCovv TV €i6000 Kot TNV ££000 TOL array.

— Switch Matrices: PvBuilovv tic ouvdéoelg petald tov CLBS kot
tov 10Bs.

« H Xilinx ypnowomnotei teyvoroyio SRAM yia v amofnkevon tov
wpoypaupaticpov. Xovidwg 1 SRAM goptovetarl and pio PROM.
O mpoypappationds napausvel oto FPGA uéypt va emavampoypaopt-
uotiotel N anAd va opcet ) tdon.
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Xilinx XC4000
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\Long lines

- Configurable logic block (CLE)
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LSingle length

- - Input/Output Block (0B}
% - Switch matrix
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Xilinx XC4000

o Ta bits tng SRAM eléyyovv v Aoyikn oto FPGA pe tpeig tpdmovg

— Pass transistor control:
‘Eva MOS transistor pmopet va ypnoipomom0et o¢ S1okomTng
avapeco og 0VO onueia avdioyo pe v Ty tov bit tng SRAM.

M

cl

= D
(a) Pass transistor control

MUX
— Multiplexer Control:

‘Eva otoryeio tng SRAM umopetl
va ypnolpomonbet o select S
oe éva multiplexer 2-to-1.

M

(b) Multiplexer control
12/8/2009 FPGA-CPLD 11



Xilinx XC4000

— Look up table:
Mo Tapdderypa éva look-up table yio tpeig petafantég ewoviletan
napakdto. Ta ototyeia tng SRAM mepiéyovv tov mivaka ainbeiog

NG GLVAPTNONG.

- —F(A, B, C)

EEEEEEE|E|

(c) Look up table implementation
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Xilinx XC4000

e O oovvoéoelg puetacd tov CLBS kot tov I0Bs yivovton 1660 e
YPOUUES O1 0TOleS EKTEIVOVTAL KATE UNKOG 1 KOTA TAATOG OAOKANPOL
tov array (long lines), 660 kat ue ypauués petatd yerrovikwv CLBS
o1 omoieg eléyyovton ue Ta SWitch matrices.

e ‘Evo mapdderypa evog switch matrix eikovileton mopokdto.
Exel 6mov téuvovtal 000 ypaupég vapyovv €E1 pass transistors,
éva kabeta Eva opllovTio KO TEGGEPU OLLYDVIAL.
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(a) Switch Matrix Transistors (b) Examples of Connections
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H Aoywn g Xilinx

e 211 ovvEyEln EKOVICovTal 000 TOPAOELYLOTA Y10l TO TG 1 AOYIKN
ewoépyetan o€ va CLB ko marg Aettovpyet n Aoywkn ya ta 10Bs.

e T to CLB &yovue suvolikd 13 ofjuoata 1660600 coureptiaupo-
vouévov kot tov Clock K.
Tpeig look-up tables eicdyovv ™ cvvévacTIK) AOYIKN TOV
ocvvaptnoewv G’, F’ kol H’.
Avo D flip-flops eléyyovv t1g e€6600¢ XQ ko YQ.
Yrdpyel emiong n dvvatotnra Set/Reset (S/R),
an” evbeioc onjuatoc DIN kot ouotog (EC) 10 omoio pmopet va
ypnopomonOei g ENABLE onua ota flip-flops.

e Ta IOBs eivon emiong mpoypopuuatilOUEVO Kol GTO GO EKOVILETAL

N AOYIKT] TNG AELTOVPYIOG TOV.
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Xilinx Configurable Logic Block

> —
3 —
[ p—

Lok up Table
for &'

16 bite of SRAM

o

L Lock up Table
for H°

SR

EC

iR
Ceenilrel

TALLX

PRE

&

E bils of SRAM

12/8/2009

Lok up Table
for F'

E

16 bits of SRAM

K [CLOCK)

1]

- SRAM oall

—
=

SR
Conlrol

o

AL

— @
=

EC

FRE

CLR

FPGA-CPLD

15



Xilinx 10B structure

Three-state TS ——»

Output Data O ——»

FPGA
Interior

Input Data 1+—

Input Data 2 =—

12/8/2009

PRE
D

CLR

FPRE
D

<
CLR

FPGA-CPLD

ouUTPUT
! e}
PIN

INPUT

16



	Programmable Logic Technologies
	Programmable Logic Devices PLDs
	PLDs
	PLDs
	VLSI Programmable Logic Devices
	CPLDs και FPGAs
	ALTERA MAX 7000 CPLDs
	ALTERA MAX 7000 CPLDs
	Xilinx XC4000
	Xilinx XC4000
	Xilinx XC4000
	Xilinx XC4000
	Xilinx XC4000
	Η λογική της Xilinx
	Xilinx Configurable Logic Block
	Xilinx IOB structure

