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Yriaypdonon tng StdleEng

m H tumikn pon tng Aoyikng Gyediaong

B Aoykn givBeon Ynelok®Ov KUKAOUATOV (ETIAOYR VAMKOU
amd SwuAégeic X@. Kafouvaoiavov, Aéktopa ITave.
Iwavvivov)

B Awdikacieg wov Aaufdvouv ywea Gto frontend
m AwSikacies wou Aaupdvouv xdea ato backend

m H avagrtugiokn swdaxkéta Xilinx Spartan-3 Starter Kit

m ITapadeiyuata pe tn pon Xilinx (ISE Webpack)
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Aoykn guvBeon

B XKOTGC TNG TTEQLYROPNS WPNPLOKDY KUKA®IATOV elval n vAOTIOinG Toug
Ge OAOKANQ®UEVO

m H Aoyki givBeon eivan £i8o¢ uetayAdttiong agtd to vypnid emimedo wiog
HDL (Bowkni, RTL i wikTn) Teptyea@ng ato younAd ertimedo tng AMlctag
KOUPwv (netlist) ye To GTOLXELOON KUKA®UATIKA GTOwElo TG TEXVOAOYIag

m Anuo@ileig texvoloyieg: Siepyaaieg Turromonuévou keAov (standard cell
VLSI), FPGA

m Ilepuopiouol gtov TeoTT0 GYedracuoy ue wa HDL ®date n tehki
TTEQLYQAPN/KMSKAS va elvarl GuvBéaun

B KatdAnieg texvikés otny avdamTuEn Tov KOSk odnyouv gtnv emiteven
KAATEQWV eTSOCEWV (WS TTROG TaUTNTA ETELEQYAGIOG, ETLPAVELD
OAOKANQEMUEVOV, KATAVAA®MGN 1GYVOC/EVEQYELAGS)

m T tn gvvbeon ypnowottotovvtor euttopikd epyadeia (ISE Webpack,
LeonardoSpectrum, Synopsys DC) n egyadeion avowtot kadika (ABC,
Alliance, OCEAN, Signs, VPR) ue 16x0000¢ auTouatiguous

(BeAtioToToinon drukAwv yedewv, Ttagaywyi Stavuoudtov eAéyxov, K.o.)
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Emloyn tng RATAAANANG YADGGOS TTEQLYQAPNS VAMKOV:
VHDL ko Verilog HDL

m H VHDL agyixd oxedidotnke pe Gkomd tnv
avtotekungioon (self-documentation) Ynelakov
GUGTNUATOV

B Me tnv ovdasttuEn KatdAAMA®v gpyaleimv Aoyiouikon
YXONGLLOTIOMONKE YLoL TV JTEOGOUOI®MGN KAl Tn AOYLKNR
oUvBeon KUKA®UATWV

m Ev yével, omrolodnatote kUkAwuo witopel vo wovteAoromnbel
ce VHDL umopel va wovtedomonbel kar gtn Verilog HDL
KOL TO ovT{GTQOPO

m Baowd kQutriglo otnv eTA0YN YADGGOAS TTEQLYRAPAS VAKOU
(HDL) otnv yneuakn oyedlacn elvou:

m AwBeodTnta eQyaeinv avasrTuEng

B AuvatdTnto eITovayEnoyoIToinong vIitdeyovtos KOdika

B YIOKEWEVIKA KQLTAELOL OTTWS OKELOTNTO UE TIC GUVTOKTIKES
Souég tng yAdocag
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H pon tng dradwkaciog Aoyikng guvleong

m H ocuykekpwévn pon eotidgel atig texvoloyieg FPGA. Ta mtepuocdtepa
epyoreio CAD yxwoeitovton e frontend kow backend
m frontend: YETATEOIT TNG TTEQLYQAPNGS TOU KUKAMUATOC GE netlist
m backend: Aoywn givBecn tng netlist

4{ Meprypaen oe RTL VHDL ‘
Mpocopoiwon g
£mmédou RTL Z0veeon RTL

Aoyikn cuvBeon ‘

migTomoinon
1coduvapiag petadu
RTL kai netlist

EMiTESO TUAWV UdpwqngcAlﬂa'ronou']ccu;
| TomoBéTnon Kai ‘
bluoﬁlvdwn

Peupa bit (bitstream) yia

Mpocopoiwon oe Eicaywyn Sopwv yia éAeyxo
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Awodikacieg agto frontend

Eyediaon |~—

Efopoiwaon
oUUTTEPIQOPAC
amoTuyia

ZUuvBeon -
BeAnatotroinan

netlist

Etopoiwon
Goprg amotuyia

NwdéAaos KapBadiag nkavv@uop.gr

Y1oxog: n Snutoveyia tng netlist
TT0V VAOTTOLEl TO KUKA®UO TTOU
emBuuovue

H netlist etvon uia Alota
Staouvdedeyévmv AoYIKOV KUTTAQWV

O Sracvvdéoerg dev eivan
TIQAYUATIKES OAAG AOYIKES
(TeQLypdeouvy Twe da Stacuvdedouvv
T KUTTOQM)

H @uowkn Stacivdeon toug
arkoAovBel Tnv ToTToHETNGN TOVG

GTNV ETLPAVELLL TOU OAOKANQOUEVOU

Tyedlaon Wneruakodv Kuklopdtov



Awodikacies ato backend

YnuacloAoyiki avdivon tng netlist (katovonon kot
agrodouncn tng TAnQoEoEiag Tne)

Awapépion (partitioning)
Xweobétnon (floorplanning)
Tomobétnon (placement)

Alogvdeon (routing)
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Aoykn guvBeon

m H ogvvBeon Aaufdver wg eicodo uia cuvBéaiun Ttepuypoen
HDL kow madyel ula Alota (netlist) amd kUTToQa
BpALoOnKNG, ue Tig StacuvEEGels Toug

]

Ji EZouoiwon I ‘

MovTéha - Dopikd MovTéAo
— . ZovBeon —— .
TupTEpIpOpdc (netlist)

m ‘Eva amd ta yeydia tAsovekThRpato tng guvleong lvat n
Suvatdtnta PeATicToTToincGNng TOV TEMKOU KUKADUOTOS

Fevikd Aoyikd
KUTTOpC

v | ] =1, AvTioToixion o8 .
AvdAuan Emeepyaoia Texvohoyia — netlist

— BehtioToToinan —

m BeAtigtoToinon KUKA®UOTOG
m EAayiotomoinon tng emupdvelag
® MeyigTomoinon tng toyUTntag
m IkavoTtoinon Jreproplouwv Agttovylag

= T cvaa~araiancn ~o acamin)louin (tanhnalacs mmannina lihvaes
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[Tpocouoiwaon (1)

m H mpocouoimon eivon to Bacikdtepo gpyaieio emiBefaiwong
g opbdtntag Gxedlaong evog KUKAOUOTOS

m Ei{dn srpocouoiwong

ITpocouoiwan cuutteplpods (behavioral simulation)
ITpocouoiwan Aettovgyloc (functional simulation-unit delay)
Yratikn yeovikn avdAvon (static timing analysis), xwelc
Srovvouata e1l6odov

ITpocouoiwon ce emimedo mUANG (gate-level simulation)
ITpocouoiwon Sakomtwvy (switch-level simulation)
ITpocouoiwaon transistor (transistor-level simulation)

m H gm0 Aemtrouepng mtpocgopoimon yivetal uetd tn oyedioon
Tov layout (post-layout simulation)
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[Tpocouoiwaon (2)

] s !JE e
L I_J_t% [
[ ]

2 2 b2

EZopoiwan Tukiov

EEopoiwar transistor

Thwéc
#0071
— UX
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YTOTkin Ypovikn avdivcn (1)

m O cgToTikos avaAuTig Pelokel To/Ta kpiowa wovordtia
KABUGTEENGNG GTO KUKRA®UA

B Aev amortel amd To GxeSOGTA Vo TTAREXEL TA SLOVUGULOTO
TRocouoimong

m H avdAvon touv kukAouatog yiveton otatikd (oo
oVaITORAGTAGH TUTTOU YRAPOUL)

m Aly6piBuol dmwg all pairs longest paths

m Aev Sivel Tig GuvBrikeg evepyoTtoinong Tov KEIGLWOU
uovortatiol (Brdvucua LlG80U Kol EGOTEQIKMV
KOTOOTAGEWV)

m ‘Eva kpiowo povomdt uirogel vo efvar AavBdvov

B Ywotiunon tng cuyvotntag Tov QoAoyloy (4Tav To KQIGWo
uovoItdTtL efvol KATTOL0 WKQEOTEQO)
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YTOTIKA YEOVIKN avdAvcn (2)

m H ctatikn ypovikin avdivon Teémel vo Aaufdvel vmtéoypn kou
TIC KOBUGTEQNGELS YQOUUWDV TIOU 0PelAOVTOL GE
XWENTIKOTNTES

m Oa Jrpémel va exkTelelTan UETA KoL OITO Thv TOTTOOETRON KO
Slaouvdeon Twv KUTTAQE®WY GTO OAOKANQWUEVO

Kpioipo povotrdr
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ITpoGouolwon SLOKOTTTOV KoL TEAVIIGTOQ

m Elvow ov TUITOl TTpOoGOUoLWwGE®MY Ue Ty vypnAdtepn akpifela,
KOUOMOS AVTUET®ITICOUV TO KUKA®ULO GOV SIKTUO TV PAGIKOV
SoUKWV Tou GTolyelwVv (transistor)

m Ilpocouoiwon SrakomTdv: Jempovue To transistor wg
Pnelako groryelo, To ogroio ugtogel va eivor on 1 off

m Ilpocouoiwon transistor: Jewpeltal wg wn-yoauuko
aVOAOYIKO GTotyelo

B Astawtovv ueydio xeévo exktéleong, el8ikd n wpocouoimwaon
transistor

m Ilpocoupowwtng transistor: SPICE = Simulation Program with
Integrated Circuit Emphasis

® Avvatdtnta mpocouoimong ce Sidpopa emiTteda
uovteAotroinong (Levels)

m KdBe emimedo ue Siapopetikn Aetrtouépeto/akoifelo

B Kd0fe emimedo ue Sta@opeTikii povieAoToingn transistor
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I'evikn dstoyn Tov backend

(2) diapepion

) netlist

(1

(4) ToTroBEMON

(3) xwpoBénon

(5) Aaaovdeon

Tyedlaon Wneiuakodv Kuklopdtov
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Avouépion

B Aopépon tov Siktvou

B Awpovue tn oxedlaon e wkEATEQO TURRATO (OUAdeS
SaugoLong)

m AgtAoTtolotue €va TTEORANUO, SlolE®OVTOC TO GE
VITOTTEOPARUATOL

B X16)x0¢ 11 ehdaylgToTtoinon twv Slacuvdécewy UETALY TV
ouddwv drouépiong

B X16)0¢ 2: dratriipnon Tou ueyéBoug kdbe ouddog dauéoiong
KAT® aTd €vo TEOKAB0ELGUEVO GQLO

D=
T - -

(1) netlist (2) diapépian
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XwpoBétnon ko toTrodETNGN

B Xweobétnon
m TogtoBeTovye TIc ouddeg Sapéplong GTo XHEo Tou
OAOKANQWUEVOU
m TomobBétnon oudSwv ue TTOAAES SlacuvdEaelg LeTOEY Toug, GE
KOVTWAE onuela 6To oAokAnQwUévo, yia eAayiatomoinan
UnKovg dlacuvdésewv
m TomoBétnon
m Kabopltel tn 9€on twv AoyikdV KUTTAQ®V GTO X®HEO TN
Saugoong
® Efaptdtor amd tnv apylteKToVIKNA:
B Xe gate arrays kau standard cells vItdyouv 0QLIGVTIES
Slatdgels yoouLuov
B Xta FPGAs o 9éoeig efvon mrporabopiouéveg
m X10x0G: eAayratorroinon dtacuviiécewv Ttov da yivouv Ge
£70UEVO GTABLO
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AtocVvdeon

m ITpayuatomolovvial ol Slacuvséaelg avauesa GTo KYTTOQA

B Agywcd aropacitetar aid stov Ja mwepdcouv ot
Stacuvdéaels (global routing)

m Katdémv asmopacitetor n akopng diadeoun twmv
Swacuvdécemv (local routing)

B 216306 elvol n eAaIGTOTTOINGN TNG GUVOMKNAG ETLPAVELOS
Sacuvdécemv Kal TOU UNKOUS Tng KABe StocUvdeong

m [IpéPAnua Un-eTmAIGWO GE TTOAVMVUULKA YQOVIKNA
groAvTtAokdTnTa (NP-completeness)

B ATtoute{Ton n ¥eNnon guELGTIKOV aAyoeifuwv yia tnv
eTMTEVEN TTEOGEYYIGTIKAG AMIGNG Ge eVAOYO XQOVIKS SidaTnuo
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H avagmrtugiaxkn staokéta Xilinx Spartan-3 Starter Kit (1)

m 200,000-gate Xilinx Spartan-3 XC3S200 FPGA in a 256-ball

thin Ball Grid Array package (XC3S200FT256)

4,320 logic cell equivalents

12 18K-bit BRAMs (216K bits) and 12 18x18 multipliers

Four Digital Clock Managers (DCMs)

1IM-byte of Fast Asynchronous SRAM (as two 256Kx16 ISSI

IS61L.V25616AL-10T 10 ns SRAMs)

m 3-bit, 8-color VGA display port

m 9-pin RS-232 Serial Port (two connections), PS/2-style
mouse/keyboard port

m Four-character, seven-segment LED display, 8 slide switches,
8 individual LED outputs, 4 push button switches

m 50 MHz crystal oscillator clock source
m On-board 3.3V, 2.5V, and 1.2V regulators
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H avastugiokn sthakéta Xilinx Spartan-3 Starter Kit

@)

Digilent Low-Cost 23
Parallel Port to JTAG | Included
Cable

¥
‘ Low-Cost JTAG ©

Parallel Cable 1 23]

MutfiPro Desktop Tool Download Cable
JTAG Connectar onnector

\—!—1

Plat
7 XILINX
XCFD2S 2

Mt
‘Configuration

A1 Expansion 21
Header

SPARTAN-3

BKX16
. 10ns SRAM
4 -
BKX16 :
10ns SRAM XX" INX
p—— XC35200
Aot || Spartan3
(7 FPGA
Serial Port Driver

]

I— 8LEDs

ccof 1 t

Fower On 28
LED

3. 5V 12
Regulator || Reguiator || Regulater

5V/DC, 24 SUPPY | 5 e
100-240 AC Input| £ w/al Adaster
50-60 Hz (25
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H avasttvgokn staiokéta Xilinx Spartan-3 Starter Kit

3)

Three 40-pin
On-board voltage expansion ports
regulation to . K
33V.25Vand 1.2V " B

e

VGA port «++esese

RS232 port +-+

8 LEDs Four mementary-contact

Xilinx Spartan-3 XC35200FT256

» 200,000 system gates

*» 173 user-defined 1/O signals

« Twvelve 18x18 bit embedded muitipliers
« Tivelve 18 kbit black RAM (216K bits)

Xilinx 2 Mbit XCF02S
in-system programmable
configuration PROM

Four-digit,
.+ seven-segment
LED

b
3
8
3
3
'
'3
.3
3
3
¢
v
t

NH"NH"'HH’;

PS2 port

Eight slide switches

push-button switches
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H avasttvgokn staiokéta Xilinx Spartan-3 Starter Kit

4)

A1 Expansion Connector A2 Expansion Connector

- @ s 5 o R
| :“;@: Zill:blt 2]

PlatformFlash

XILINX

@
1® XC35200
DONE

FPGA
PROG

B1 Expansion Connector

POWER PU;VER

K7
o~
g8
IIIIDIII Psm

ug130_e1_02_042704

Figure 1-2: Xilinx Spartan-3 Starter Kit Board (Top Side)
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H avasttvgokn staiokéta Xilinx Spartan-3 Starter Kit

©)

-}

T=
g
8 G

ug130_c1_03_042704

Figure 1-3: Xilinx Spartan-3 Starter Kit Board (Bottom Side)
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AgtAol TEOTTOL SLETTAPNG TNG AVATITUELOKNAGS TTAOKETOS
Xilinx Spartan-3 Starter Kit ue to yonoetn

LED display 7 touéwv

Slide switches

Switch SW7 | SW6 [ SW5 | sW4 | SW3 | sW2 | SW1 | SWO0
FPGA Pin | KI3 K14 J13 J14 H13 Hi4 G12 F12

Push button switches

Push Button | BTN3 (User Reset) BTN2 BTN1 BTNO
FPGA Pin L14 L13 Mi4 M13
LEDs
LED LD7 LDe LD5 LD4 LD3 LD2 LD1 LDO
FPGA Pin P11 P12 Ni2 P13 N14 L12 P14 K12
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[Hapadelyuata Aoyikng civleong ue tn pon Xilinx

m Xtoyxevduevn cuokevn: Xilinx Spartan-3

® Avagrtuglokn stAakéta: Xilinx Spartan-3 starter kit
m [Topadelyuata

m HuwaBporotrig
B AOQOLGTNIG QLIRS KEATOVUEVOY TwV 4-bit

m Xpnon tou Xilinx ISE Webpack
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[Teprypapn tov nwabpolgtn (half adder)

)

begin

in

b : in
S
c : out

out

library IEEE;
use IEEE.std_logic_1164.all;

entity half_adder is
port (
a : i

std_logic;
std_logic;
std_logic;
std_logic

end half_adder;
architecture structural of half_adder is
s <= a Xxor b;

c <= a and b;
end structural;

Nworaog Kappadias nkavv@uop.gr
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Apyelo UCF (User Constraints File) yia tnv Tommofétnon
row Stacvvéean Tov nutabEoleTn

NET "a" LOC = "F12";
NET "b" LOC = "J14";
NET "s" LOC = "K12";
NET "c¢" LOC = "N12";
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Avapopd yio Tn Snpovgyia véou project gto ISE
Webpack

Project:
Project Name: half_adder
Project Path: C:\My Documents\Work\DCD\code\0®8\half_adder\half_adder
Top Level Source Type: HDL

Device:
Device Family: Spartan3
Device: xc3s200
Package: ft256
Speed: -5

Synthesis Tool: XST (VHDL/Verilog)
Simulator: ISE Simulator (VHDL/Verilog)
Preferred Language: VHDL

Enhanced Design Summary: enabled
Message Filtering: disabled
Display Incremental Messages: disabled

Existing Sources:
half_adder.vhd
xcs3sk_lab.ucf
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Avapod Aoywrig givbeong (1)

--> Reading design: half_adder.prj

Synthesis Options Summary

---- Source Parameters

Input File Name : "half_adder.prj"
Input Format : mixed
Ignore Synthesis Constraint File : NO

---- Target Parameters

Output File Name : "half_adder"
Output Format : NGC

Target Device : xc3s200-5-ft256
---- Source Options

Top Module Name : half_adder
Automatic FSM Extraction : YES

FSM Encoding Algorithm : Auto

Safe Implementation : No

FSM Style : lut

RAM Extraction : Yes

RAM Style : Auto

ROM Extraction : Yes

Mux Style : Auto

Decoder Extraction : YES

Priority Encoder Extraction : YES

Shift Register Extraction : YES

Logical Shifter Extraction : YES

XOR Collapsing : YES
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Ava@od Aoywkng civbeong (2)

ROM Style : Auto
Mux Extraction : YES
Resource Sharing : YES
Asynchronous To Synchronous : NO
Multiplier Style : auto
Automatic Register Balancing : No

---- Target Options

Add IO Buffers : YES
Global Maximum Fanout : 500
Add Generic Clock Buffer (BUFG) 8

Register Duplication : YES
Slice Packing : YES
Optimize Instantiated Primitives : NO

Use Clock Enable : Yes
Use Synchronous Set : Yes
Use Synchronous Reset : Yes
Pack IO Registers into IOBs : auto
Equivalent register Removal : YES
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Ava@od Aoywng civBeong (3)

Compiling vhdl file "C:/My Documents/Work/DCD/code/08/half_adder/half_adder.vhd" in
Library work.
Entity <half_adder> compiled.
Entity <half_adder> (Architecture <structural>) compiled.
Analyzing hierarchy for entity <half_adder> in library <work> (architecture <structura
Analyzing Entity <half_adder> in library <work> (Architecture <structural>).
Entity <half_adder> analyzed. Unit <half_adder> generated.
Synthesizing Unit <half_adder>.
Related source file is "C:/My Documents/Work/DCD/code/08/half_adder/half_adder.vhd
Found 1-bit xor2 for signal <s>.
Unit <half_adder> synthesized.

HDL Synthesis Report

Macro Statistics
# Xors 1
1-bit xor2 : 1
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Ava@od Aoywng civBeong (3)

Optimizing unit <half_adder>

Mapping all equations...

Building and optimizing final netlist
Found area constraint ratio of 100 (+
Final Results

RTL Top Level Output File Name

Top Level Output File Name

Output Format

Optimization Goal

Keep Hierarchy

Design Statistics
# I0s

Cell Usage

# BELS

# LUT2
# I0 Buffers
# IBUF
# OBUF

5) on block half_adder, actual ratio is 0.

half_adder.ngr
half_adder

NGC

Speed

NO

NN NN

Device utilization summary:
Selected Device : 3s200ft256-5
Number of Slices:

Number of 4 input LUTs:
Number of IOs:

Number of bonded IOBs:

out of 1920 0%
out of 3840 0%

ENINI N

out of 173 2%
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Ava@od Aoywng civBeong (4)

~
TIMING REPORT

Clock Information:

No clock signals found in this design

Timing constraint: Default path analysis
Total number of paths / destination ports: 4 / 2

Delay: 7.824ns (Levels of Logic = 3)
Source: a (PAD)
Destination: c (PAD)

Data Path: a to c

Gate Net
Cell:in->out fanout Delay Delay Logical Name (Net Name)
IBUF:I->0 2 0.715 1.040 a_IBUF (a_IBUF)
LUT2:1I0->0 1 0.479 0.681 cl1 (c_OBUF)
OBUF:I->0 4.909 c_OBUF (c)
Total 7.824ns (6.103ns logic, 1.721ns route)

(78.0% logic, 22.0% route)

Nworaog Kappadias nkavv@uop.gr Tyedlaon Wneiuakodv Kuklopdtov



Alcta kéuPwv yra tov nabolctn

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;
library UNISINM;

use UNISIM.VCOMPONENTS.ALL;
use UNISIM.VPKG.ALL;

entity half_adder is
port (
a : in STD_LOGIC := ’'X’;
b : in STD_LOGIC := 'X’;
c : out STD_LOGIC;
s : out STD_LOGIC
)
end half_adder;

architecture Structure of half_adder is
signal a_IBUF_@, b_IBUF_1 STD_LOGIC;
signal c_OBUF_2, s_OBUF_3 STD_LOGIC;
signal N2, N3 STD_LOGIC;
begin
cl : LUT2
generic map (
INIT => X"8"

port map (
I0 => a_IBUF_O,
I1 => b_IBUF_1,
0 => c_OBUF_2

Mxor_s_Resultl : LUT2
generic map (
INIT => X"6"
D)
port map (
I0 => b_IBUF_1, Il => a_IBUF_O,
0 => s_OBUF_3
s
a_IBUF : IBUF
port map (
I =>a, 0 => a_IBUF_0
DN
b_IBUF : IBUF
port map (
I =>Db, 0=>b_IBUF_1
s
c_OBUF : OBUF
port map (
I => c_OBUF_2, 0 =>c
s
s_OBUF : OBUF
port map (
I => s_OBUF_3, 0 => s
DN
XST_GND : GND
port map (G => N2);
XST_VCC : VCC
port map (P => N3);

end Structure;
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AvTOUATO TTOQAYOUEVO GYNUOTIKA TOU KUKAOUOTOS

Ye emiziedo RTL (avegdptnta amd tnv texvoioyia)

Ye emimedo AMotac kouPwv (yra tnv texvoloyio)
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ITepuypapn Tov aBEOLGTN ELTTNG KEAToLUEVOL (4-bit

ripple carry adder)

full_adder

cin

a(1)

full_adder

full_adder full _adder

cout

architecture structural of rca4 is
component full_adder is
port (

sum(0) sum(1) sum(2) sum(3)
library IEEE; a, b, cin in std_logic;
use IEEE.std_logic_1164.all; sum, cout out std_logic
H
entity rca4 is end component;
port ( signal c¢ std_logic_vector (4 downto 0)f
a, b in std_logic_vector(3 downto 0); begin
cin in std_logic; c(®) <= cin;
sum out std_logic_vector(3 downto 0); Gl: for i in @ to 3 generate
cout out std_logic fa_i full_adder port map (
); a => a(i), b => b(i), cin => c(i),
end rca4; sum => sum(i), cout => c(i+l)

);
end generate Gl;
cout <= c(4);
end structural;
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Apyelo UCF (User Constraints File) yia tnv Tommofétnon
row Stacvvéecn Tov abEOLGTA ELTTNG KEATOUUEVOU

NET "a<0>" LOC = "F12"; )
NET "a<1>" LOC = "Gl2";
NET "a<2>" LOC = "H14";
NET "a<3>" LOC = "H13";
NET "b<®>" LOC = "J14";
NET "b<1>" LOC = "J13";
NET "b<2>" LOC = "K14";
NET "b<3>" LOC = "K13";

NET "cin" LOC = "M13";

NET "sum<0>" LOC = "K12";
NET "sum<1>" LOC = "P14";
NET "sum<2>" LOC = "L12";
NET "sum<3>" LOC = "N14";

NET "cout"” LOC = "N12";
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ATtocTtdouaTo aItd Ty ava@oed Aoyikng cuvbeong (1)

~
RTL Top Level Output File Name : rcad.ngr
Top Level Output File Name : rcad
Output Format : NGC
Optimization Goal : Speed
Keep Hierarchy : NO
Design Statistics
# I0s : 14
Cell Usage
# BELS 8
# LUT3
# I0 Buffers : 14
# IBUF H
# OBUF HEY
Device utilization summary:
Selected Device : 3s200ft256-5
Number of Slices: 4 out of 1920 0%
Number of 4 input LUTs: 8 out of 3840 0%
Number of IOs: 14
Number of bonded IOBs: 14 out of 173 8%
J
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ATOGTIAGUATO OTTO TNV avo@oed AOYIKNG cuvBeong (2)

~
Timing Summary:
Minimum period: No path found
Maximum combinational path delay: 12.008ns
Timing constraint: Default path analysis
Total number of paths / destination ports: 33 / 5
Delay: 12.008ns (Levels of Logic = 6)
Source: b<®> (PAD)
Destination: cout (PAD)
Data Path: b<0> to cout
Gate Net
Cell:in->out fanout Delay Delay Logical Name (Net Name)
IBUF:I->0 2 0.715 1.040 b_0_IBUF (b_0_IBUF)
LUT3:1I0->0 2 0.479 0.915 G1[0].fa_i/coutl (c<1>)
LUT3:I1->0 2 0.479 0.915 GI1[1].fa_i/coutl (c<2>)
LUT3:I1->0 2 0.479 0.915 G1[2].fa_i/coutl (c<3>)
LUT3:I1->0 1 0.479 0.681 G1[3].fa_i/coutl (c<4>)
OBUF:I->0 4.909 cout_OBUF (cout)
Total 12.008ns (7.540ns logic, 4.468ns route)
(62.8% logic, 37.2% route)
J
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AvToépaTo JTTOQOYOUEVO GYNUATIKA Yo TOV afQoleTh
QUTNAG KEOTOVUEVOU

Ye emiziedo RTL (avegdptnta amd tnv texvoioyia)
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