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[Ipoceyyiceic Xyeoiaong

= Semi-custom:;

Bacileton og Piplobnkeg standard-cells
(moAeg, flip-flops, muxes,...), kot macro-cells
(wvnuec, TOALUTANGIUOTEG, ...)

= [Ipoypappartilouevn Aoyikn (FPGAS),
v'Yhomoinon Aoywng pue Lookup-tables,
v’ Beltiotoromuéva blocks (uvfueg, dsp, ...)
v'Fpga design + €€€€ = mpayuatikd toun
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Mebodoroyia Moviépvag Zyediaong FPGA
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Logic Elements in FPGA Chip
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Tt evvoovpe pe tov 6po “Synthesis™ ?

= Synthesis Aoyikng
v ’Eva Tpdypapipa mov “oxedidler” AoyIKn amd apnpnuévn Teptypaen e AoYIKhg
TOV KUKAMLOTOG
0 Xpnowonotet eniong neplopiopods - constraints (e.g. péyedog, toyvnTo)
0 Xpnowonotet amapaitnta pa fpiodnkn amd dopukd otoryeio (€.g. 3-input gates)
= [log yiveton?

v Tpapovpe pio “apnpnuévn” Teptypaen Tov oxediov og pio yYAOoso Teptypa@h VAKOD
Verilog/VHDL/other
v To gpyodeio synthesis umopei va dnpuovpyficet dlopopetikég vAOTOMGELS.

constraints

Verilog blal
blah blah of .

library
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[Tapaderyua
= What’s cool?
v’ Tpaoeig v meptypaen (apiotepd), n synthesis cov divel 1o avtictolo oe
TOAES
v Mropei va ypnoponotel dtapopetiks] Biplodnkn and 6t £c0. (2-input
gates only)
v Mia meprypopn] apkel yioo pio towkikio and evalhaktikég vAomoioeig!

v . AMG avto vrobéter Ot yvopilels plo vionoinon ue modeg — avtd Sev
givar pio “apnpnuévn” meprypaen o Verilog.

module gate (f, a, b, c);
output f;
input a, b,c;

and A (al, a,b,c),
B (a2, a, ~b, ~c),
C (a3, ~a, 01);
or D (o1, b, c),
E (f, al, a2, a3);
endmodule
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Avtopoatn XOvBeon Aoyikng
= H ovvbeon (my kddko Verilog) pmopei cuyva vo petappdlet
tov code drapopetikd amd 0T 1 Tpocopeimon oe Verilog.
= Aoy mov dev givan amapaitntn propet vo MHN YITAPXEI
v Kot ta 800 kokAdpota givor icodvvaypa.
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Avtiotoiyion kot Atachvoeon
(Mapping and Routing)

= Mapping — Anelkovion g AOYIKNG TOL TapayeTal amd TV
synthesis og ototyeio Aoywkng tov FPGA, (umopei va kdvet
LETOCYNMUOTIGHOVS TNG AOYIKNG oV YpetdleTan)

= Place & Route — ToroBétnon ¢ Aoyikng petd myv
avtiotoiylon oe cvykekpuévo Logic Block og pio FPGA, étot
dote o1 kabvoteprioeig (wiring delay) va eivar amodextég

v Must place critical circuit portions together to minimize
wiring delays

v" Propagation delay of signals depends significantly on
routing delay
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Tunuatomroinon (Partitioning) —2D-
IIpooyediaonog (Floorplanning)

Floorplanning

Chi P (abstract level)
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Pon Ylomoinong pe Baon Cells

Synthesizable Verilog

nthesis

ooo0o0o0o00n

gates, gates, gates, ...
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Cell-based Design (or standard cells)

= Semi-custom: wpocéyyion Paciopévny oc epyaieia tool-
based, 6mov 6ra tacells 1W6iov TOTOL £0VV TO 1010 layout.

The height of each
standard cell is fixed.

Routing
Channel

Routing channel
requirements are
reduced by presence
of more interconnect
layers

Layout of Standard Cell
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= The layout of a standard cell from a
standard-cell library.




Application Specific Integrated Circuit

= "Eva chip Koto6KeLAGUEVO GLYKEKPLUEVO Y10, L0l
epapuoyn. Aev umopet va emovoypnoyomon et
(eEmOVOTPOYPAUUOTIOTEL) Y10 AAAOVG GKOTOVG.

IIpopnBevers Tov KaTaoKELAOTN
pe évalayout pecustom rjsemi-
custom blocks.
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Standard-cell synthesis,
placement, routing

Feedthrough cell Logic cell

3-input NAND cell
(from ST Microelectronics): ”| | \ | ¥ | | | |

Y Routing
channel

module
{RAM,
multiplier,.)

—
111
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44

Cell-based layout

= Ta cells Bpickovtan
KAT®O 0o TO
enimeda
LG VHVOESTG
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[TAateopuec FPGA

FPGA Fabric

-

. Embedded memories
Embedded PowerPC

Ny

Hardwired multipliers

Xilinx Vertex-1l Pro

Courtesy Xilinx

High-speed 1/0
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Synthesis, mapping, placement,
routing

= O\a to 6TAd10L CAANAETIOPAVE HETAED TOVC

= Y0vOeon : eA0yIOTOTOINGT GLVOVOGTIKNG
Aoyiknc, state machines, eilcoymyn
KATOYOPNTOV Yo, PerTiom ¥povicGov KAT.

= [Iowo eival kahdtePO ?

T o 2000 Ersayoyi

Avtietoiynon oty Teyvoloyia
(mapping)

= Avtietoiynom aenpnuévng AOYIKNG 6
TPAYUOTIKE doUKd Bactkd KUKAGUATO
(TOAEQ).

v'TIow givon kaAvTePO ?

O
iﬁ)
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Pon Zyeodiaong (Xilinx ISE)

Design Design Verification
Entry {
Behavioral
Simulation
Design f
Synthesis
Functional
Simulation
Design Static Timing
Implementation Analysis
| Back Timin
Annotation Simulation

}

Xilinx Device | In-Circuit
Programming | Verification
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Extiunon oyeodloonc evog KOKAMIOTOC

= To oy€010 mpémel va Aettovpyet GmoTd oTNV
TOYVTNTO TOV OaLTEITOL

= To oy€010 mpémel va “yopdel” 6To
TPOYPOUUUATICOUEVO TOT.

= Y0vOeon: mopyel o EKTIUNGN YPOVIGLOV-XDPOV.
Oy axppng, o101t
v Mnopei va tepthapfavovton coregen blocks, edif files, ...
v BEATIGTOTONGELS TOL KAVOLV TOL EpYyOleior VAOTTOINOTC
(Mapping, ...)
v ATortioglg S1achvoeong
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11



Opiopdg Iepropiopmv (Constraints)

= ['la o0 AOY0 ypnoiuonolovvTal ?
v’ Beltiotomoinon ypoviopoh

v oS 0TIKG/TOOTATO ATTOTEAECLATO TMV EPYOAEIDV
oLvBeon Kal LAOTOIN oG

= [1wc opiCovton ?
v Xilinx Constraints Editor
v Xilinx Pinout and Area Constraints Editor (PACE)
v'Text editor — apygio .ucf

Oct. 2009 Etcoyorm

2VvOeon

= Emloyn tov design (halfadder), Process Window:
Synthesize-XST,

= [d16tTEg XHvOeoC

I x
Frocesses for Source: "halfadder”! l;l
--[2] ¢ View HDL Functional Model Synthesis Options I HDL Options | ilins Speciic Optians |

wo[F] View HOL Instantiation Template Property Name Value

@@ User Conshiaints Optimization Goal -

B AY Gpnthesize - X5T Optimization Effort Marmal

: @ “Wiew Synthesis Report Enable Auto Floorplanning No

n Wiew RTL Schematic Use Synthesis Constraints File I~

O  view Technology Schematic Synthesis Constraints File
=0 Generate Post-Synthesis Simulatiol Global Optimization Goal AlClockNets

O Implement Design Generate RTL Schematic bz

B Genersl te Prararaming File: AIj “w/iite Timing Constraints C
of | 3 “erilog 2001 e

B Process View I

Property dizplay level Standard 'I

0K I Cancel | [Default | Help
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Amotedéouorto Xovheonc

= Clock Information:

= No clock signals found in this design

= Timing Summary:

= Speed Grade: -4

Minimum period: No path found

Minimum input arrival time before clock: No path found

Maximum output required time after clock: No path found
Maximum combinational path delay: 8.694ns

B oct 2000 Etcoyorm

Awadwacio LETAPPAOTC
(Translate process)

= The Translate process merges:
vall of the input netlists
v“design constraint information

= QOutput: a Xilinx® native generic database
( ) file.

The output NGD file can then be mapped to
the targeted device family.

Oct. 2009 Erooyayi

13



Ti kdvovpue petd tn ddwacia
Metdppaonc ?

Embedpnon/avéivon e avoaeopdg Translation.
Floorplan to koxiopua.

Anovpyia evdg povtélov Tpocopeimong post-
translate.

Extéleon post-translate functional simulation.

AvavEmon/emavekTiunon TOV TEPLOPICUAOV
ypovioo¥ otov Xilinx Constraints Editor.

avabeon package pins.
Run the Map process.

| Oct. 2009 Etcoyorm

Aladikacio avtieToiynong
(Mapping Process)

H dwdwkacio Map maipvel cav €ilcodo 10
anotélespa g petdppaong (a Xilinx® Native
Generic Database ( ) file),

Kavet évav éleyyo design rule kot amekoviletl to
Aoyiko oyédio o pio Xilinx FPGA.

Ta amoteréopata sivarl oe Eva apyeio o Native
Circuit Design ( ) file, mov Ba ypnoipomomOei
apyotepa yia placing and routing.

| Oct. 2009 Erooyayi
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AvTticTtoiylon
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T Kévovpe peTd N o0tKaGiol
AvtioTolynong

= "EAeyyo¢ g avopopdg tov Map.

= ["évvnon/onuovpyia evog apyeiov post-map
static timing.

= Eéoueimon tov poviéAov post-map yio
ELEYYO OTL TO GYEA10 LOG OTEIKOVIOTNKE
cmOoTA.

=" Awdikacio Place and Route.

! Oct. 2009 Erooyayi !
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Alodikocio TomroHETNoNg Ko 010G VVOECTC
running Place and Route (PAR)

= H dwdikacio Place and Route £yetl ¢
€lc000 éva apyeio mapped

= Kdvetl puoikn tomofénon kot GHvOEsN TOV
oYe010L pHOg, Ko

= [Tapdayel Eva apyeio NCD yia yprion and
tov programming file generator, BitGen,

! Oct. 2009 Erwwoyori !
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AlacOvdeon FPGA

N 1
| Programmable Connections |
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T kédvooue petd to PAR

= View the Place & Route report.
= Generate Post-Place & Route Static Timing.

= View the Post-Place & Route Static Timing
Report.

= Run Generate Programming File.
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[TopapeTpot 010 01KAGIDY LAOTOINGNG
x x

Post-Place & Route Static Timing Report Properties | Inciemental Design Properties Post-Place & Route Static Timing Report Properties | Incremental Design Properties
Post-Map Static Timing Report Properties Post-Map Static Timing Report Properties
Translate Properties | Map Properties | Flace & Route Froperties Translate Properties Map Properties | Place & Route Pioperties
Property Mame Value Property Name Value

Macro Search Path [ ] Trim Unconnected Signals I

Allaw Unmatched LOC Constraints: r Generate Detailed MAP Report r
AP Guide Design File [ ned)
MAP Guide Mode: Mone
Use RLOC Constraints ~
Pack. [/0 Registers/Latches inta [0B s For Inputs and Outputs

Property display level Standard I Property display level Standard

ok | ceneel | et | He | ok | ceneel | Dol | He |
=]

Past-Place & Route Static Timing Report Properties | Incremental D esign Properties |
Post-Map Static Timing Report Propertiss

Translate Properties | Map Properties Place & Route Properties
Property Name Yalue -
Flace & Route Effort Lewel [Dverall -
Starting Placer Cost Table [1-100) 1
Flace And Route Mode Normal Place and Route
PAR Guide Design File (.ned)
PAR Guide Mode None
Use Timing Constraints e
Use Bonded 1/03
Generate Asynchionous Delay Report C
Generate Post-Place & Route Static Timing Aepart vl
Generate Post-Flace & Route Simulation Model I=|

Property display level Standard
1] I Cancel | [efault | Help I
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