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Optimizacija konkurentnog koda

 Cilj: sa sto manje hardverskih resursa realizovati
zeljenu funkciju.

« Minimizacija broja aritmetickih i1 relacionih operatora
u kodu.

 Dve tehnike:

1. Deoba operatora - preurediti kod tako da se se isti
operator moze iskoristiti za obavljanje vise razliCitih
operacija.

2. Deoba funkcija - vise funkcija realizuju se tako da
dele neke zajedniCke delove ili se jedna funkcija

oristi za realizaciju neke druge funkcije.
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Zadatak

|zvrSiti implementaciju dve varijante VHDL opisa viSefunkcionalne
aritmetiCke jedinice na FPGA. Uporediti dva reSenja prema slozenosti
(zauzecCe hardverskin resursa) 1 performansama (propagaciono
kanjenje) za 3 vrednosti gneriCckog parametran: 4, 81 16.

Operacija
Sabiranje
Oduzimanje
Minimum
Maksimum
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Pocetak

& I5E Project Mavigator (P.58f)

File Edit View Project Source

Process Tools Window Layout Help

Biramo New DEI|

d-b_'\‘l I\|x|qﬁ| 33

A LB R /'L::-'”

Start

H|:|5!x|

Project za
novi projekat.

Project commands

Welcome to the ISE® Design Suite

Open Project...| |Project Browser...|

New Project... | | Open Example... |

Recent projects

Double dick on a project in the list below to open

ALY

Additional resources

Tutorials on the Web

Design Resources
Application Motes




Kreiranje novog projekta

& Mew Project Wizard

Create New Project

Specify project location and type.

Enter a name, locations, and comment for the project
1 %Name: aul
Location: D:\projekatiau

Working Directory: |D:\projekatiau

1. UpiSite ime projekta.

2. |zaberite lokaciju gde
Ce biti smesten.

3. Izaberite tip projekta.
(biramo HDL)

4. NEXT

Description:

Select the type of top-evel source for the project

Top-evel source type:
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|zbor integrisanog kola

@ Mew Project Wizard

Biramo konkretno Project Settings

1 o it ecify device and project properties,
kOIO Za kOJe Ce bltl gglec?ﬂﬁe device a:d des;;pn ﬁgw?‘nr the project
realizovan projekat.

Property Mame Value
Evaluation Development Board Mone Specified

Dradiet Catangnry General Purpose
—

Family Spartan3E
Device HC3S500E
Package FG320
Speed -5

KWK |EN KT N KR

Ostalo ostaviti

2 . Top-Level Source Type HDL
kako JeSte’ zatim Synthesis Tool X5T (VHDL/ Verilog)
pO'[VI’dItI Sa NeXt Sirnulator ISirn (VHDL Verilog)

Preferred Language Werilog

Property Specification in Project Fie| Store non-default values only
Manual Compile Order [l

WHDL Source Analysis Standard YHDL-93

[«] [RIE]ER]

Frnahle Bdeccane Filterinn [
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Informativni dijalogo
projektu, biramo
Finish.

™
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Rezime projekta

@ Mew Project Wizard

Project Summary

Project Mavigator will create a new project with the following spedfications.

Project:
Project Hame: au
Project Path: D:\projekathau
Working Directory: D:\projekatiau
Description:
Top Level Source Type: HDL

Device:
Device Familvy: Spartan3E
Device: Xc3=500e
Package: fg320
Speed: -5

Top-Level Source Type: HDL
Synthesis Tool: XS5T (VHDL/Verilog)
Simulator: I5im (VHDL/Verilog)
Preferred Language: Verilog

Mamual Compile Order: false
VHDL Source Analysis Standard: VHDL-93

Property Specification in Project File: Store non-default wvalues onl

1 | 1]

Fiish | | Cancel |




o ISE Project Navigator (P.58f) - Di\projekat\au\auxise

File Edit View Project Source Process Tools

¥ - ds 4
Design +08 %

[] | View: @ !:!:J:Elmpﬂemem::ﬁon ® @Simulaﬁon

- B xc3s500e-5fg320
Empty View

The view currently contains no files.
: can add files to the project
the toolbar at left, commands
the Project menu, and by
: the Design, Files, and
- Libraries panels.

) No Processes Running

No single design module is selected.
-8 Design Utilities

H|Z |25 2| v

Console

|zgled novog projekta

Window Layout Help

PPBRRPARBYRET ARIPELIY

|lzvorni projektni
fajlovi

Lista operacija koje
se mogu izvrSavati
nad izvornim
fajlovima

Editor za HDL kod,
Sematski editor

Poruke koje softver
Salje tokom izvrSenja
izabrane operacije




Kreiranje novog projektnog fajla -
neoptimizovan kod

o ISE Project Mavigator (P.58f) - Di\projekathau\au.xise

File Edit View Project Source Process Tools

Window Layout Help

C2ESF| . %MD X e o
~+0&F X
View: @) @Imﬂemeniﬁﬁnn = @Simulaﬁun

e

Hierarchy

Desni klik preko _
oznake kola, a onda T —
NeW Source (=] Add Source...

You
using Add Copy of Source...

>

from

using Manual Compile Order

Librar
= Implement Top Module

P
[a]
M

Use:

File/Path Display

€2 MNoProces Expand All
Collapse All

Mo single de

B2 De AR Find.. Ctrl+F

Design Properties...

H|&f | H & v

| stert [ =3 Design [ Fies | D) Libraries

st J‘TE'JEE-(' P al

- e
I Console




Kreiranje novog projektnog fajla

1.1zbor tipa projektnog fajla
(biramoVHDL Module)

2.Upisite ime projektnog
fajla (neka bude au_nopt)

3.Lokacija - neka ostane
predlozena lokacija Select Source Type

4_ Next Eglect source type, file name and its location.

;P (CORE Generator & Architecture Wizard)
o] Schematic
=] User Document

Verilog Module 2

4] Verilog Test Fixture
i® VHDL Module . |
VHDL Library File name:

F| VHDL Package au_nopt
%! YWHDL Test Bench
# Embedded Processor

& New Source Wizard

Location:

D:'\projekat!au

3

Add to project

4 q[ Mext ] [ Cancel
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“Prazan”

@ Mew Source Wizard

Define Module

Spedfy ports for module,
Entity name | au_nopt

Architecture name |Behavioral

Port Mame Direction
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“Prazan” modul

@ Mew Source Wizard

summary

Project Mavigator will create a new skeleton source with the fallowing specifications.

Add to Project: Yes

Source Directory: D:\projekatiau
Source Type: YHDL Module
Source Mame: au_nopt. vhd

Informat|vn| d|Ja|Og 0 Entity name: au_nopt

Architecture name: Behavioral

prOJektnom faJ | u, Port Definitions:
biramo Finish.
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Novi modul - neoptimizovan

Selektovan je
projektni fajl.

Lr Ji5€ - [au_noptvhd]

File Edit Wiew Project Sol s Tools  Window Layout Help
D;BH[':}H.‘M EQE & »,
|Dedgn
View: @) ]:l:_i}lmplemenmﬁon ()]

—-- Company:
Engineer:

Hierarchy
au
= £3 xc3s500e-5fg320

u_nopt - Behavioral (au_nopt.y

Create Date: 10:45:21 02/12/2015
Design Name:

Module Name: au_nopt - Behavioral
Project Name:

Target Devices:

Tool wersions:

Description: Obriéemo Sve i
Dependencies: p|§em0 kOd |Z

Revision: v
Revision 0.01 - File Created pocetka

Additional Comments:

Woen =] oy N L R

5l s s
[P Y

4| [

[y
w

[y
o

) No Processes Running

Q@ & ¥ & > |

[y
[==)

Processes: au_nopt - Behavioral

[y
w

&  Design Summary/Reports
Design Utilities
User Constraints
Synthesize - X5T
Implement Design
Generate Programming File
Configure Target Device
Analyze Design Using Chip5cope

[
o

 LOGIC 1164.ALL;

[ =]
ha

—- Uncomment the following library declaration if using
—— arithmetic functions with Signed or Unsigned wvalues
--use IEEE.NUMERIC STD.ALL;

H[E|HE| v
k3 R3OS
o

[~
o

—— Uncomment the following library declaration if instantiating
—— any Xiliny primitives in this code.

(Y]
m -]

[l |

| & Start | B} Design |ll|_“| Files |E Libraries| E Design Summary : au_nopt.vhd

| Console

Launching Dezign Summary/Report Viewer...




Pisanje neoptimizovanog koda

& ISE Project Navigator (P.58f) - Dt\projekat\aul\au.ise - [au_noptvhd®]
File Edit View Project Source Process Tools Window Layout Help
DAA@ L %ix|va| [ 2LRRARF RaT SePCL)Q

|Des’gn HDEIX| <

Company:

Ei View: @) {fj}lmplemenmﬁon o Simulation
Engineer:

Hierarchy

Create Date: 10:45:21 02/12/2015
Design MName:

Module Name:

Project Hame:

Target Devices:

Eccl T-!EI.?_:LCI.]S: OVde piéemo
nas kod.

B €3 xc3s500e-5g320
ﬂﬁﬁ au_nopt - Behavioral (au_nopt.y

W oo =1 o N L R

[
L Ry = O

&l
]
il

Dependencies:

[y
s

4 | m Revision:

Revision |

[y
w

[y
o

F) No Processes Running

[y
P}

[y
(=]

Processes: au_nopt - Behavioral

[y
w

Design Summary/Reports
Design Utilities

User Constraints

Synthesize - X5T

Implement Design

Generate Programming File
Configure Target Device
Analyze Design Using ChipScope

ka RS
[l =

0|2 HE| v

|
& Start | Bt} Design ||u_"| Files |® Libraries| = Design Summary x liE au_nopt.vhd®

| Console

Launching Design Summary/Report Viewer...
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Neoptimizovana arhitektura - kod

Prilikom sisteze koda
biCe usvojena ova

_ .5TD_LOGIC 1164 vrednost genericnog
numeric_std - .NUMERIC STD.ALL: parametra

entity au i=s

Podrazumeva generic (N : iﬁteger :=1Ej H
d 157 port (a,b : 5 V R
vreanost genericnog : STD I “'“_'.'3:?::(1 DOWNTO 0)

parametra : STD LOGIC VECTOR(N-1 DOWNTC 0));
END au;

Neoptimizovana architecture Behavioral OF au |I.5
SIGHAL sum, dif, min, max : 5TD LOGIC VECTICR(N-1 DOWNTIC 0);

arhitektura BEGTN
sum <= 5TD I "“'“_'-.'::Z':_'.(SIGNED(a] + SIGHED (b)) »
dif <= 5
min <= a I-HEN I:SIGNEDI:E[:I < SIGHNED (b)) ELSE
a3
max <= a WHEN (SIGNED(a) > SIGHNED (b)) ELSE
b
WITH <o SELECT
v <= sum WHEN
dif WHEN "C
min WHEN ™10",
** max WHEN OTHERS;
EHND Behavioral:;
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Pisanje koda

o ISE Project Mavigator (P.58f) - Di\projekat\au\au.xize - [au_noptvhd*]
File Edit View Project S5Source Process Tocls  Window Layout  Help

DAHP L[ oo x|val [t R a0 sercl)Q
Design +04& X| "] 18
View: @) @Implemeniaﬁon Simulation & 19 - -
20 ;
- 21
au e 22
£ xc3s500e-5fg320 23
au_nopt - Behavioral (au_nopt.y 24 entity au is

Hierarchy

25 generic (W : integer :=16):

26 port (a,b : IN 5TD LOGIC VECTCR(N-1 DOWNTO 0);
27 c : IN 5TD LOGIC VECTIOR (1 DOWNTO 0):

28 ¥y : OUT STD LOGIC VECTOR(N-1 DOWNTO 0)):
25 END au;

30

31 architecture Behavioral OF au |IS

32 SIGNAL sum, dif, min, max : 5TD LOGIC VECTCR(N-1 DCWNTC O);
33 BEGIN

34 sum <= 5TD_LOGIC_

35 dif <= 5TD LOGIC VECTOR (SIGNED(a) - SIGNED(b)):
36 min <= a WHEN (SIGNED(a) < SIGNED(b)) ELSE

37 b:

38 max <= a WHEN (SIGNED(a) » SIGNED(k)) ELSE

38 b:

40 WITH o SELECT

41 v <= sum WHEN "00",

42 dif WHEN "0

43 min WHEN

44 max WHEN OTHERS;

45 END Behavioral;

I
], Start | E$ Design |ll]_"| Files Ilh Libraries| au_nopt,vhd* Design Summary

Consale

NI OEIGLEE

4| n

P Mo Processes Running VECTOR (SIGNED(a) + SIGNED(b)):

IR R R

Processes: au_nopt - Behavioral

Design Summary/Repaorts
Design Utilities

User Constraints

Synthesize - X5T

Implement Design

Generate Programming File
Configure Target Device
Analyze Design Using Chip5cope

H[H[EAv

Started : "Launching I5SE Text Editor to edit au_nopt.vhd".
Launching Design Summary/Report Viewer...

4| 1 |

Console rﬁ Errors |JS Warnings Iiﬂ Find in Files Results

Ln31 Cel31 WVHDL




Provera sintakse

& I5E Project Navigator (P.58f] - Di\projekatiautau.xise - [au_noptvhd]

% File Edit View Project Source Process  Tools  Window Layout Help

Selektovan je DPHG L] %POX|wal | A, BN ARG B0 LR PELQ
projektni fajl. c0ex &€ 1o

View: @ Il':.i:E Implementation () Simulation = 13
J— 20
21 1 . ) LOGT 164 .ALL;

o 22 .ALL;
(@ x3s500e 51220 =

au - Behavioral (au_nopt.vhd) 274 entity au is

25 generic (N : integer :=1&);

26 port {a,b : IN 5TD LOGIC VECTCOR (N-1 DOWNTC 0);
27 c : IN STD ]'_.J._-r_ __WVECTCR (1 DOWNTO 0);

28 y @ QOUT .:'EI_ OGIC_VECTIOR (N-1 DOWNTO 0)):
29 END au;

30

31 architecture Behavioral OF au I3

32 SIGNAL sum, dif, min, max : 5TD LOGIC VECTCR (N-1 DOWNTOC 0);
33 BEGIN

34 sum <= 5TD LOGIC VECTCR(SIGNED(a) + SIGNED(b)):
BrocesesmnmBahaviorl 3as dif <= 5TD LOGIC VECTOR (SIGNED(a) - SIGNED(b)):
36 min <= a WHEN (SIGHED(a) < SIGNED(k)) ELSE

ST b;

38 max <= a WHEN (SIGHNED(a) > SIGNED(k)) ELSE

3T b;

S}rnt}'!esize-XST . 40 WITH ¢ SELECT
View RTL Schematic 41 v <= sum WHEN "007,

E i View Techneology Schematic . . e
DVOklIk na P2 Check Syntax :2 :uli E:lliﬁ I
P)  Generate Post-Synthesis Si... | . o

Check Syntax. Bl o i

Hierarchy

H|E B || de ]

Klik na + ispred
Synthesize -XST

P2 No Processes Running

QO |& & & &I

Design Summary/Reports
Design Utilities
User Constraints

RIRAv

Generate Programming File
Canfinues Tarnet Dei |

B3  Design ||u_“| Files ||E L|brar|es| au_nopt.vhd Design Summary

Console

Entity <aun> (Architecture <Behavioral>) compiled.

Poruka da nema
sintaksnih greSaka R

. i Console |_6 Errors |_& Warnings |tﬁ Find in Files Results

EMCTH A TEXHFH A B KA, © MK CTFIHM ¥ Hiws

Process "Check Syntax" completed successfully




Implementacija neoptimizovane arhitekture

Selektovan je

projektni fajl.

& ISE Project Navigator (P.58f) - Di\projekath\aul\au.xise - [au_nopt.vhd]

File Edit View Project Source Process Tools Window Layout  Help
DAHF L sobxwa| -2 R0 a0 s ref)Q
Design «08x & 18 -
View: @ Il':.i:E Implementation () Simulation = 13
: . f— 20
L] H|erarchy 5l
L '.'ﬁ au 23
ST xc3s500e-5fg320 23
e " [l au - Behavioral (au_nopt.vhd) 24 entity au is
= . 25 generic (N : integer :=1&);
'_'l —| 28 port (a,b : IN 5TD LOGIC VECTOR(N-1 DOWNTO 0);:
A 27 c : IN STD LOGIC VECTOR (1 DOWNTO Q);
' % 28 y : OUT STD LOGIC VECTOR(N-1 DOWNTO 0})):
= 29 END au:
- A 30
5 31 architecture Behavioral OF au |IS
—| =z SIGNAL sum, dif, min, max : S5TD LOGIC VECTOR(N-1 DOWNTO 0);:
) (€ 33 BEGIN
€ NoProcesses Running O s34 sum <= STD LOGIC VECTOR (SIGNED(a)} + SIGNED(b)):
Processes: au - Behavioral o= 35 dif «= S5TD LOGIC VECTOR(SIGNED(a) - SIGHED(k)):
. ; . . 36 min <= a WHEN (SIGHED(a) < SIGNED(b)) ELSE
= “[#  View Technology Schematic 37 b
-~ Q)@ Check Syntax o 38 max <= a WHEN (SIGNED(a) > SIGNED(b)) ELSE
o . Generate Post-Synthesis 5i.. 39 b:
- | aesig a0 WITH ¢ SELECT
i TAC) Translate a1 v <= sum WHEN "00",
- Ta) Map e a3 dif WHEN "01iv,
- f ) Place & Route o 43 min WHEN "10",
-0 Gene.rate Programmmg File an max WHEN OTHERS:
E}-@ ConﬂgureTyget D_ewce _ a5 END Behavicoral:
&% Analyze Design Using Chip5c.. N o |
Start | B3  Design ||u_“| Files | T Libraries| au_nopt.vhd (x| | = Design Summary (Implemen
onsole

Total time: 1 secs

Process "Generate Post-Place & Route S5tatic Timing™ completed successfully

1| 1]

Console |_6 Errors |_& Warnings |tﬁ Find in Files Results




Postavljanje vremenskog ogranicenja

& ISE Project Navigator (P.58f) - Di\projekat\autau.xise - [au_nocptvhd]
File Edit View Project Scurce Process Tools Window Layout Help

Selektovan je DAEF L XDEX|wa| » 22,2 2RI R2ET2 e P9
projektni fajl. “g8x & 1

View: @ {l':jllmplemenbﬁon ) (& simulation 13

20

21
0 22

1 xc3s500e-5fg320 23

i ﬁ;; au - Behavioral (au_nopt.vhd) 24 entity au is

25 generic (N : integer :=16&);

26 port {(a,b : IN 5TD LOGIC_VECTOR (N-1 DOWNTIO 0):

27 c : IN 5TD LOGIC VECTOR(1 DOWNTO 0O);

28 y : OUT 5TD LOGIC VECTCR (N-1 DOWNTC 0));

29 END au:

30

31 architecture Behavioral CF au IS

32 SIGHAL sum, dif, min, max : 5TD LOGIC VECTCR(N-1 DOWNTO 0);

33 BEGIN

34 sum <= 5TD LOGIC VECTOR(SIGHED(a) + SIGNED(b)):

35 dif <= 5TD LOGIC VECTOR(SIGHMED(a) - SIGNED(b)):

Hierarchy

Klik na + ispred
User Constraints

2 Mo Processes Running

Q@& ¥ & &I

irocesses: au - Behavioral
s . 36
=3 ﬁ User Constraints

[y

min <= a WHEN (SIGNED(a) < SIGNED(b)} ELSE

37 b;

Create Timing Constraints 38 max <= a WHEN (SIGNED(a) > SIGNED(b)) ELSE
I/Q Pin Planning (Plan&h... 29 b:

. ... ~-[€] VO PinPlanning (Planah... |= 0 WITH o SELECT
Dupli klik preko 0o orcrplan AreaO/Logic . o ¢ <= sum wHEN
) 42 dif WHEN
1 T ' 5 View RTL Schematic R
Create Tlmlng = View Technology Schematic :2 $2 ﬁ:gﬂ OTHERS:
i »” T2 Check Syntax 45 END Behaviorals o
Constranlnts “ @2 Generate Post-Synthesis Si... — T— ’
S AN Teanlarment Derian i |
& Start | B¢ Design | U] Fies | 1Y tibraries| | [2 au_nopt.vhd Design Summary (Impleme

Console

Total time: 1 =ecs

Process "Generate Post-Place & Route Static Timing™ completed successfully

1| mn |

Console |_6 Errors |_ﬁ Warnings |Lﬁ Find in Files Results
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Postavljanje vremenskog ogranicenja

W ISE Project Navigator lﬁ

This process requires that an Implementation Constraint File (UCF) be added to
the project and asscciated with the selected design moedule. Would you like

Project Navigator to automatically create a UCF and add it to the project at this
time?

If you select "Mo" you will need to create or add an existing UCF to the project
before running this process.

I[ Yes |‘ | Mo

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws




Postavljanje vremenskog ogranicenja

| ISE Project Navigator (P.58f) - Di\projekat\au\auxise - [Timing Constraints]
File Edit Vie Corree D

OF P

Timing Constraints

i % BB

08 x|

Source Constraint File

auf.ucf |Z|

() Show constraints from specified file only

@ Show constraints from all files

Save New Constraints To File

auf.ucf

Constraint Type

i LUCF Constraints
-Timing Constraints

[’ Project Mavigator M
- Group Constraints
- Miscellaneous

Validate Constraints| Click "Validate Constraints”™ button after direct entry of any change

a Start ‘|'|ming .| B8 Design lu_“| 14 = Design Summary (out of date)

x - au_nopt.vhd
Console

Timing Constraints

Ay INFO: auf.ucf created and added to project.

4 | 1 |

Console ra Errors |_ﬁ Warnings |Lﬁ Find in Files Results




Postavljanje vremenskog ogranicenja

& ISE Project Mavigator (P.58f) - Di\projekat\auh\auxise - [Timing Constraints]
& File Edit WView Project Source Process Tools  Window  Layout  Help

DAEHP L dnEXx|val| "o, B, RN =8 0= LK

Timing Constraints O Xl

Source Constraint File

Klik na + ispred ufuct ] —
TI m I ng Constral ntS 2) Show constraints from spedified file only

@ Show constraints from all files

Save Mew Constraints To File

aufucf

Kllk na + |Spred Constraint Type

UCF Constraints

Exceptlons --Timing Constraints

= Exceptions

i Path =
o Nete Create Constraint

Instances and Pins
- Operating Conditions
Group Constraints
- Miscellanecus

Validate Constraints | Click "Validate Constraints™ button after direct

Pritisnite desni taster

IZnad OpCIJe Pa.ths I lm‘ L5} Timing |Er[g Design Ilu_"| |4-{E1 = Design Summary (out of date) = ]
izaberite opciju Create —

A INFO: auf.ucf created and added to project.

Constraint.

EN 1] |

N i Console |@ Errors | 1, Warnings | 68 Find n Fies Results

Create Constraint
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Postavljanje vremenskog ogranicenja

Lo ISE Project Mavigator (P.58f) - Di\projekat\au\au.xise - [Timing Constraints]

2ygut Help
D'}LJII}'.| . ! f{|"" Gl| » £ 2R ";i & Paths Exceptions ﬁ

Timing Constraints +04& X

Source Constraint File AXDELAY)

fucf
autue |Z| Data Path Only Source
() Show constraints from specified file only

@ Show constraints from all files

Save New Constraints To File *TIMESPEC name: | T5_

aufucf Time groups
From group:
Constraint Type

UCF Constraints ;
L. R + | Through points:
= Timing Constraints

[=}- Exceptions To group:
Paths
Mets
Instances and Pins Constraint type
Operating Conditions @ Explicit
Group Constraints
Miscellaneous

Time: | 20

1 Relative to other path TIMESPEC

Reference TIMESPEC:

Validate Constraints Factor

7 Operand: (@ Multiply by Divide by
Value: [

& Start | T|ming |E'l3 Design |lu_"| 1 B = Design Summa () Mark as false paths nstraints B

Console [ Data path only

Ay INFO: auf.ucf created and added to project. Comment:

n

4| |
Console |° Errors |_!3 Warnings | [ Find in Files Results




Postavljanje vremenskog ogranicenja

& Paths Exceptions

Uneti naziv
Odabrati All Pads. ogranicenja, TS_P2P.

*TIMESPEC name: |TS5_PZF

Tirme groups
From group:

Odabrati All Pads.
Through points:
To group:

Constraint type
@ Explicit

Time: |20 Units: |ns |E|
" Relative to other path TIMESPEC

U plsatl 20. Reference TIMESPEC:

Factor
Operand: (@ Multiply by Divide by
Value: [1

() Mark as false paths

[ Data path only

Comrment:
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Postavljanje vremenskog ogranicenja

State TIMESPEC Mame From Thru To MaxDelay TIG Reference TIMESPEC Factor Data Path Only Source
1 0K TS P2P PaDs PADS |20 ns Mo Mo au.ucf
2




Postavljanje vremenskog ogranicenja

o ISE Project Navigator (P.58f) - Di\projekat\aulau.xise - [Timing Constraints™]

ADOX|wa|»A 23R 2PRIF BT FRIPELE?
Timing Constraints +0O &7 X

Source Constraint File Create Timing Constraints for Paths Exceptions (TIG or FROM:TO/MAXDELAY)
by direct entry or right dlick to open context menu

ucf
b |Z| TIMESPEC Name Frem Thru Te MaxDelay TIG Reference TIMESPEC Factor Data Path Only Seurce

() show constraints from specified file only Ts_p2p PADS PADS |20 ns No No au.ucf
@ Show constraints from all files

Save New Constraints To File

au,ucf

Constraint Type

UCF Constraints
= Timing Constraints  Project Navigator lé]
(=} Exceptions
Paths [~ Do you want to save the changes you made to:
Mets Y 'Di\projekat\autau.ucf'?
Instances and Pins
Operating Conditions ] [ Cancel ]
Group Constraints
Miscellanecus

Validate Constraints | Click "validate Constraints™ button after direct entry of any change

|’ Start | ‘|'|ming |E'I3 Design | lu_“| | E au_nopt.vhd I = Design Summary {out of date) ! Timing Constraints®

Console

dpINFO: au.ucf created and added to project.

4 | 1 |

Console |° Errors |_!5 Warnings |[ﬁ Find in Files Results




Postavljeno vremensko ogranicenje

& ISE Project Navigator (P.58f) - D:\projekat\aul\au.ase - [au_nopt.vhd]
File Edit View Project Source Process Tools Window Layout Help

DAEFIL[ b Xva| 22,38, R0,

Design +04 X| ] 18

Krelran Je UCF Ei View: @ ﬁi}lmplemen'ﬁﬁon () @ Simulation ;2
. Hlerarchy z

fajl - & au : 22

- 23

24 entity aun is

25 generic (N : integer :=16);

26 port (a,b : IN STD LOGIC VECTOR(N-1 DOWNTC 0);

27 c : IN 5TD LO OR ({1 DOWNTC 0):

23 v o: y OR (N-1 DOWNTO 0} )

29 END au;

30

31 architecture Behavioral CF au IS5

32 SIGHAL sum, dif, min, max : SID LOGIC VECTCR (N-1 DOWNTIC 0);

33 BEGIN

€2 NoProcesses Running - 34 sum <= 5TD LOGIC TOR (SIGNED (a) + SIGNED(b)):

35 dif STD _LOG TOR (SIGHED (a) - SIGWED(b)):

36 min <= a WHEN (SIGNED{a) < SIGHED (b))} ELSE

27 b:

38 max <= a WHEN (SIGNED(a) » SIGNED(b)) ELSE

3T b:

40 WITH c SELECT

41 ¥ <= sum WHEH

42 dif WHEN "0O1

43 min WHEMW "10",

44 max WHEN OTHERS;

45 END Behavioral;

|
& Start | B} Design |lu_"| Files | E Libraries| au_nopt.vhd Design Summary {out of da

H & B

Processes: au.ucf
G- User Constraints

H|H[HH|v

Console

** 1| 1 |
Console |_é Errors |_L\. Warnings |tﬁ Find in Files Results

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws




Postavljeno vremensko ogranicenje

& ISE Project Navigator (P.58f) - D:\projekath\au\au.xise - [au.uci]
% File Edit View Project Source Process Tools Window  Layout  Help

DAEFI- ¥ DDXwe| [A22BR 2PEIA ZRED LR P L
Design +0&8 x| |
View: (@) ﬁi}lmplemenmﬁon Sirnulation v

#Created by Constraints Editor (xc3s500e-fg320-5) - 2015/02/12
TIMESPEC T5_P2ZF = FROM "PRDS" TO "PADS" 20 ns;

(=g I S R

Hierarchy

& au
= fuf ¥c3s500e-5fg320

= ﬁﬁﬁ au - Behavi ]

Dupli klik na
ucf fajl otvaramo:

H|& & || |5 i =

P2 Mo Processes Running

Mo single design module is selected.

S D s tcFies UCF fajl je tekstualni dokument koji
Bl o sadrzi sva ogranienja, zapisana
{‘ Check All Core Versions . r » . . E
shodno odgovarajucoj sintaksi, koja su

definisana u projektu.

SREAEE RN

& Start | =} Design ||u_“| Files I|D Libraries| 3 au_nopt.vhd |:IJ = Design Summary (out of date) x|

Console

Preparing to edit au.ucf...

Started : "Launching ISE Text Editor to edit au.ucf™.

** P —T—

Console |° Erraors |_!l'~, Warnings |[ﬂ Find in Files Results

BV A TEXH WM KA, I KA, CTRYRO M CTRIW M. ¢ Hlll




Kreiranje novog projektnog fajla -
optimizovani kod

w ISE Project Navigator (P.58f) - D:\projekat\aut\au.xise - [au.ucf]
a File Edit View Project Source Process Tools Window  Layout  Help

CAHI | 400X wa| 28R 2R TED: LR PP
Jesign +0OF X
View: (@) ﬁj}lmplemenmﬁon ) B simulation $Created by Constraints Editor (xc3a500e-fg320-5)

Desni klik preko T — TIMESPEC T5_P2F = FROM "PRDS" TO "PADS" 20 ns;

oznake kola, a onda =P8 s : "
) e au - Beha LA
New Source. dg] Add Source..

Hﬂ Add Copy of Source...

i

Manual Compile Order
= Implement Top Module

File/Path Display

f2 Mo Processes Running Expand All

Mo single design modu srlepEel

=] ‘3‘ Design Utilitie {4\ Find... Ctrl+F
f) UpdateA

E} Compile | Design Properties...
d Regenerate
{‘ Check All Core Versions

|
& Start | B2 Design ||u_“| Files | |D Libraries| au_nopt.vhd Design Summary (out of date)

“onsole

Started : "Launching ISE Text Editor to edit au.ucf"™.
Launching Design Summary/Report Viewer...

4 | 1 |
Console |° Errors |_!l'~, Warnings | (4 Find in Files Results

Add a new socurce to the project

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws




Kreiranje novog projektnog fajla —
optimizovani kod

1.1zbor tipa projektnog
fajla(biramoVHDL Module)

2.Upisite ime projektnog
fajla (neka bude au_opt)

3.Lokacija -neka ostane
predlozena lokacija

4 .Next

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws

& MNew Source Wizard

Select Source Type

Select source type, file name and its location,

BMM File
&2 Chip5cope Definition and Connection File

E’J Implementation Constraints File
i 1P (CORE Generator & Architecture Wizard)

&+ Schematic

=] User Document

Verilog Module

4] Verilog Test Fixture

iy VHDL Module
VHOL Library

F| VHDL Package

s VHDL Test Bench

P& Embedded Processor

2

File name:/

au_opt
Location:

D:'\projekatiau

3

add to project

4 —>]

MNext

|| cancel




Kreiranje novog projektnog fajla —
optimizovani kod

-3
'@ Mew Source Wizard

Define Module

Entity name

Specify ports for module,
au_opt

Architecture name |Behavioral

1

\ 7

[ vew | [ conce




Kreiranje novog projektnog fajla —
optimizovani kod

pe
@ Mew Source Wizard

Summary

Project Mavigator will create a new skeleton saurce with the following specifications.

Add to Project: Yes

Source Directory: D:'\projekatiau
Source Type: VHDL Module
Source Mame: au_opt.vhd

Informativni dijalog o Entity name: au_opt

Architecture name: Behavioral

prOJektnom fajlu, Port Definitions:
biramo Finish.

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws —




Novi modul — optimizovan

Selektovan je
projektni fajl.

- IS0 . . .

=) File Edit View Project Sol

D2 HP| | o B

au_opt.vhd]

Tools

Window Layout Help

¥

Diesign

View: @) @Implemenbﬁon €

Hierarchy
; au
= Ed xc3s500e-5fg320
= au_opt - Behav
[t gyt au - Behavioral (au_nopt.vhd)

H|© &[] §e | fn =

FJ Mo Processes Running

Processes: au_opt - Behavioral
% Design Utilities
03 Check Syntax

ENEIEEFEIR

A
%
*
5
€
°

W o =] &y ok L Ry

[
[

ARPRAA| PXITEEI

—— Company:
—— Engineer:
Create Date: 11:51:28 02/12/2015
Design Name:
Module Hame:
Project Name:
Target Devices:
Tool wversions:
Description:

au_opt - Behavioral

Dependencies:
Revision:
Revision 0.01 - File Created

Additional Comments:

IC 1164.ALL;

—— Uncomment the following library declaration if using
—— arithmetic functions with Signed or Unsigned wvalues
—--use IEEE.NUMERIC STD.ALL;

—— Uncomment the following library declaration if instantiating
—— any Xilinx primitives in this code.
m |

ObriSemo sve i
piSemo kod iz
pocCetka

& Start | B Design |IU_"| Files |1D Librariesl

au_nopt.vhd

¢ ] X Design Summary {out of date) || J

au_opt.vhd

Console

4y INFO: ProjectMgmt — Parsing design hierarchy completed successfully.

Started

4| 1 |

"Launching ISE Text Editor to edit au_opt.vhd".

Console ré Errars I_L\, Warnings |tﬂ Find in Files Resulisl

LnlColl VHDL




Pisanje optimizovanog koda

o ISE Project Navigator (P.58f) - D:\projekat\autau.xise - [au_opt.vhd*]

% File Edit View Project Source Process Tools  Window  Layout  Help
DFEF L Db X|0a| » tﬁﬂﬂ'_ﬁ.'E”|3;|TC'|JPE?|PEf|?

Design +04& X| 4= _

View: @) Il':.i[lmplememaﬁon imulation

Company:
Engineer:

Hierarchy

B au

= €3 xc3s500e-5fg320
[ au_opt - Behavioral (au_opt.vhd)
g

1% au - Behavioral (au_nopt.vhd)

Create Date: 11:51:28 02/12/2015
Design Name:

Module Hame: au_opt - Behaviorg
Project Name:

Target Devices:

Tool wversions:

Description: OVde piéemo
Dependencies: naé kOd-

Revision:
Revision 0.01 - File Creg
Additional Comments:

W o =] &y ok L Ry

[
[

H|© &[] §e | fn =

FJ Mo Processes Running

A
P
P
5
(€]
°

Processes: au_opt - Behavioral
-3  Design Utilities
P)  Check Syntax

ENEIEEFEIR

4| n |
& Start | En$ Design |lu_"| Files |1D Librariesl au_nopt.vhd |:|] £ Design Summary {out of date) |:|J : au_opt.vhd* @

Console

4y INFO: ProjectMgmt — Parsing design hierarchy completed successfully.

Started : "Launching ISE Text Editor to edit au opt.vhd".

4| 1 |

Console ré Errars I_L\, Warnings |tﬁ Find in Files Resulisl

Ln20 Coll VHDL




Optimizovana arhitektura - kod

Prilikom sisteze koda
biCe usvojena ova

_LOBTE_toes.ALLS vrednost genericnog
HUOMERIC STD.ALL;
- parametra
entity au opt is
generic (W : integer :=1&);
port {(a,b : IN 5TD LOGIC VECTOR (N-1 DOWNTO 0):
c ¢ IN 5TD LOGIC VECTOR (1 DOWNTO 0):
y : OUT 5TD LOGIC VECTCR (N-1 DOWNTO 0));
END au opt:

architecture EBehavioral OF au opt IS

SIGHAL au, bu : UNSIGHED (H-1 DOWHTO O);

SIGHAL cu : UNSIGHED (0 DOWHTIC 0O);

SIGNAL = : STD LOGIC VECTOR (N-1 DOWNTO 0}
EEGIN

au <= UHNSIGHED(a):

bu <= UHSIGHED (b)) WHEH c = "00" ELSE

UHNSIGHED (HCT b):
cu <= "0" WHEN <o = "00" ELSE

r m »
s «= STD LOGIC VECTCE({au + bu + cu):
¥ «= 2 WHEN (c = "00" OR o = "0Q1") ELSE
WHEN (c = "10" AWND =({13) = '"1'}) CE = "11" WD =(15) = '0"') ELSE
a3
END Behavioral:

EMCTH A TEXHFH A 2 KA,




Pisanje optimizovanog koda

& ISE Project Mavigator (P.58f) - Di\projekat\au\au.xize - [au_optvhd*]
File Edit View Project S5Source Process Tocls  Window Layout  Help
DFEFP L ABX|wa »22RR R
Design «08 x| & 19 -

View: @) Il':niEImplemeniaﬁon & Simulation 20 library I
21 use IEEE.STD LOGI

1164.ALL;

fiiczacchy; STD.ALL:

22 muse I . NUMEE.
ﬁ au o 23
=+ B3 xc3s500e-5fg320 24 entity au opt is
au_opt—BehavioraI (au_opt.vhd) 25 generic (N : integer :=16):
(s au - Behavioral (au_nopt.vhd) 26 port (a,b : IN STD LOGIC VECTCR(N-1 DOWNTO 0):
27 c : IN STD LOGIC VECTCR(1 DOWNTC O):
28 ¥ @ OUT 5TD LOGIC VECTOR(N-1 DOWNTIC 0)):
29 END au opt;
30
31 architecture Behavioral OF au_opt IS5
32 SIGHAL au, bu : UNSIGNED(N-1 DOWNTC O):
33 SIGHAL cu : UMNSIGNED (0 DCOWHNTO 0);
34 SIGNAL s : 5ID_LOGIC VECTICR (N-1 DOWNTIC 0):
35 BEGIN
36 au <= UNSIGHED(a);
37 bu <= UNSIGNED(b) WHEN c = "00" ELSE
38 UNSIGNED (NOT b):
39 cu <= "O" WHEN c = "00O" ELSE
40 T o
41 2 <= 5TD LOGIC VECICH(an + bu + cu):
42 ¥ «= =3 WHEN (c = "O0O" OR c = "01") ELSE
43 a WHENM (c = "10" BND s(15) = "1') OR (c = "11" BND s(15) = '0') ELSE
44 b:
45 END Behavioral;
46
N T

]’ Start | BN} Design |llj_"| Files Ilh Libraries| au_nopt.vhd | ] £ Design Summary (out of date) [ ] ® : au_opt.vhd* EJ

Consale

8|

P Mo Processes Running

A
*
%
%
€
°

Mo single design module is selected.

=% Design Utilities
Update All Schematic Files
Compile HDL Simulation Libr..
Regenerate All Cores
Check All Core Versions

IR

iy INFO:ProjectMgmt — Parsing design hierarchy completed successfully.

Started : "Launching ISE Text Editor to edit au opt.vhd".

4| 1 |

Console rﬁ Errors |JL Warnings Inﬂ Find in Files Resulis|

Ln46 Cell VHDL




Provera sintakse

7 ISE Project Mavigator (P.58f) - D:\projekat\au\au.xise - [au_opt.vhd]
Selektovan je Joc N ke :

File Edit View Project Source Process  Tools Window Layout  Help
projektni fajl. IEEEIIEEERILEIE Y- a1 el A L T i
oesign «+O&F X| =
|\.|"|ew: @ IE_}:EImplemenEﬁon Simulation = 20
fl— 21
22
23
24 entity au opt 1is
aw_opt - Behavioral (au_opt.vhd) 25 generic (N : integer :=1&):
iy au - Behavioral (au_nopt.vhd) 26 port (a,b : IN STD LOGIC VECTCOR(N-1 DOWNTC 0);
27 c : IN 5TD LOGIC VECTOR (1 DOWNTO Q);
28 y : QUT STD LOGIC VECTOR (N-1 DOWNTO 0})):
29 END au_opt:;
30
31 architecture Behavioral OF au opt IS5
32 SIGHAL au, bu : UNSIGNED(N-1 DOWNTC O0);
33 SIGNAL cu : UNSIGHED (0 DOWNTO 0);
34 SIGNAL = : STD LOGIC VECTOR(N-1 DOWNTO Q);
35 BEGIN
36 au <= UNSIGHED(a):
37 bu <= UNSIGHNED(b) WHEN c = "J0O0" ELSE
38 TUNSIGNED (HOT b):
L cu <= "0" WHEN c = "00" ELSE
40 1"
41 s <= 5TD LOGIC VECTOR(au + bu + cu);
42 ¥ <= 3 WHEN (c = "0O0" QR c = "01") ELSE

Dvok“k na 43 a WHEN (c = "10" BND =(15) = '1') OR (c = "11" AND s(15) = '0'} ELSE

44 b;
CheCk Syntax_ :2 END Behavioral:
T

|’ Start | B3  Design |lu_“| Files | E Libraries| au_nopt.vhd % | I I Design Summary (out of date) || J

Hierarchy

oo E
Thy

)
&
g

P2 No Processes Running

Q@3 ¥ & 3|13

Processes: au_opt - Behavicral
——

Design Utilities
-/ Check Syntax

Console

Entity <au opt> (Architecture <EBehaviorallr) compiled.

Poruka da nema
sintaksnih gresaka

Process "Check Syntax"™ completed successfully

1| 1] |

Console |__ Errors |_ﬁ Warnings |tﬂ Find in Files Results




Implementacija optimizovane arhitekture

ISE Project Navigator (P.58f) - Di\projekat\au\au.xise - [au_opt.vhd]

Selektovan Je File Edit Wiew Project Source Process Tools Window Layout Help
) .. NAEFIL kb Xx|wal o 2PPX
projektni fajl. & T EEE

View: @) {l':j:E Implementation () Simulation  §=
Hi h J— 1 ) LOGIC 1164.ALL;
erarchy - ERIC STD.ALL;
& au

3]
' ﬁ xc3s500e-5fg320 entity au opt is
' au_opt - Behavioral (au_opt.vhd) generiE [N : integer :=186);
Tidei%: au - Behavioral (au_nopt.vhd) port (a,b : IN S5TD LOGIC VECTOR (N-1 DOWNTO 0);:
c : IN S3TD LOGIC _VECICE(1l DOWNTIC Q):
¥ @ OOT STD LOGIC VECTOR(N-1 DOWNTIO 0));
END au opt;

architecture Behavioral OF au_opt IS
S5IGHWAL au, bu : UNSIGHED(N-1 DOWNTC 0O);
SIGHNAL cu : UNSIGWED (0 DOWNTC 0):
SIGNAL s : STID LOGIC VECTIOR (N-1 DOWNTO 0):
BEGIN
au <= UNSIGNED(a);
bu <= UNSIGNED(b) WHEN c = "00" ELSE

{} Synthesize—XST . UNSIGNED (NOT b) :
- View RTL Schematic ¢= "O" WHEN e = "00" ELSE

View Technology Schematic e
2@ Check Syntax o s <= 5TD_ LOGIC  VECTOR(au + bu + cu):
t GeneratePst—S}rnthems Si... Y ¢= = WHEN (c = "00" OR ¢ = "01") ELSE
:;"Pememes'g“ a2 WHEN (c = "10" BND =(15) = '1') OR (c = "11" BND =(15) = '0') ELSE
- Q2D Translate
* b;
c} Map END Behavioral;
[} Place & Route
Generate Programmmg File — |

n E
& Start | B Design lu_"| Files ||D lerarles au_nopt.vhd |:I‘ 2 Design Summary (Implemented) |:II

Console

Dvoklik na
Implement Desing. sk

- Behavioral

|OQ|& 8 & &I

Total time: 1 =ecs

Poruka da nema
sintaksnih gresaka

Process "Generate Post-Place & Route Static Timing™ completed successfully

o
¥ T —

Console |_6 Errors |_ﬁ Warnings |Lﬁ Find in Files Results

EMCTH A TEXHFH A I KU, CTFYRO BHLE ©




|zvesta]

O sintezi

— neoptimizovan kod

Design @ Clock Report - # HUXF5 16
@ Static Timing 7 VCC 1
[=}- Errors and Warnings # XORCY 32
[2 Parser Messages # IO Buffers 50
DVOkIIk na DeSIng [2) Synthesis Messages | # IEUF 34
[2) Translation Messages F CBUF 16
S R t [2 Map Messages
ummary epor S [2) Place and Route Messages
[2 Timing Messages Device utilization summary:
[ Bitgen Messages | ||| —mmmmmmmmmm e
[2 Alllmplementation Messages
[=}- Detailed Reports B Selected Device 3s5500efg320-5
[ Synthesis Repart
[2 Translation Report HNumber of Slices: 49 out of 4656 1%
[E Map Report Number of 4 input LUTs: 97 out of 9312 1%
[2) Place and Route Report HNumber of ICs: 50
# | P2 MNoProces: [2) Post-PAR Static Timing Repart Humber of bonded IOBs: 50 out of 232 21%
o [ Power Report .
I%rﬁ Processes: au - B : D Bitgen Repcrt S ————————— e e
E‘t = Design Summary/Reports = sheoes Rk Partition Resource Summary:
Design Utilities L Synthesis Report S
ET. = ; User Constraints 3 Top of Report I
— Create Timing Constraints Synthesis Options Summary = No Partitions were found in this design
/0 Pin Planning (PlanAh... - HDL Compilation
I/0 Pin Planning (Plan&h... Design Hierarchy Analysis . —
|  Floorplan Area/10/Logic (... HDL Analysis
= PAED Synthesize - X5T [ HDL Synthesis
' View RTL Schematic HDL Synthesis Report
%  View Technelogy Schematic = Advanced HOL Synthesis mruTate nmnan
FRY G W™ L Cyonta i Arlvanced HOl Sunthecic Bennrt ]S | L |
|’ Start | BT Design |”JJ Files |® Libraries| au_nopt.vhd ] X Design Summary (out of date) I au.ucf = Design Summary x|

i




|zvestaj o sintezi — neoptimizovan kod

[2] Clock Report

Gj Static Timing
[=}- Errors and Warnings

[Z2] Parser Messages

[£] Synthesis Messages

[2] Translation Messages

[2] Map Messages

[£] Place and Route Messages

[£] Timing Messages

[ Bitgen Messages

[Z] Alllmplementation Messages
[=}- Detailed Reports

=] Synthesis Report

Y| Translation Report

=] Map Report

g ace and Route Report
. . st-PAR Static Timing Report
Dvoklik na “Synthesis EaSEh

gen Report

Report”. i

Upotrebljeni su:

1 16-bitni sabirac,

1 16-bitni oduzimac

1 16-bitni komparator za vece
1 16-bitni komparator za manje
1 16-bitni 4-u-1 multiplekser

=W W e

bt

op U Fll:ll"t
Synthesis Options Summary
HOL Compilation
Design Hierarchy Analysis
HOL Analysis
¥ - HDL Synthesis

e HOL Synthesis Report
- Advanced HDL Synthesis

AT TEXRH W A, 1 KON, CTFYRO BHEE CTF A el LI

HDL Synthesis Report

Macro Statistics

# Adders=s/Subtractors
16-kbit adder
l16-kit subtractor

# Comparators
le-kit comparator greater
le-bkit comparator less

# Multiplexers
l6-bkit 4-to-1 multiplexer

O R R R




™

|zvestaj o sintezi — neoptimizovan kod

Clock Report
Static Timing
[=1- Errors and Warnings

Parser Messages

Synthesis Messages
Translaticn Messages

Map Messages

Place and Route Messages
Timing Messages

Bitgen Messages

All Implementation Messages
d Reports

Synthesis Report

Translation Report

Map Report

Place and Route Report
Post-PAR Static Timing Report
Power Report

Bitgen Report

(] k.

]

El
El
El
E|
E|
E|
Q
Ef

= Dretail

=]
m

I T 8 T | |

i

L

Za realizaciju kola u FPGA potreba su 49
slajsa sa iskoris¢enih 97 LUT. Broj
potrebnih pinova je 50.

IBUF
CBUF

IDET.rice utilization sSummary:

Sfelected Device @ 3s500efg320-5

HNumber of Slices:
HNumber of 4 input LUT=s:
HNumber of ICs:

of bonded ICEs:

EMCTH A TEXHFH A I KA,

Synthesis Report
Top of Report
Synthesis Options Summary
HDL Cormnpilation
Design Hierarchy Analysis
HDL Analysis
=1 HDL Synthesis
HDL Synthesis Report
= Advanced HOL Synthesis




|zvestaj o sintezi — neoptimizovan kod

Maksimalno propagaciono kasnjenje
iznosi 10.417 ns i odgovara kasnjenju
signala od ulaza b(0) do izlaza y(15). Na
toj putanju se nalazi 22 nivoa logike —22

% Clock Report . €0N0 povezanih LUT-ova).
Static Timing mumher ©

rrors and Warnings lay: 10.817ns (Levels of Logic = Z2)
Parser Meszages Source: Bl (ERD)

Synthesis Messages
Translation Messages Data Bath: belr to pelSs

El
El
B
- [2] Map Messages
E|
O

De=tinatiom: w<l5> (PAD)

Cell:im-out fanout w ¥ Logical Hame (Het Hame)

Place and Route Messages
Timing Messages IETE:I-30 i i b_D_IETUF ib_{_IEDF)

Bithn rdEEEﬂgE' LUTZ:-I0->0 -ELZ . Moompar_maw_cmp_gtD000_lut<0> (Mcompar mawx cmp gt0000_lut<l:)
MIHCY - 2-20 . . Mcompar_maw_cmp_gtD000_cysl:> (Moompar _maw cop gt0000_cpsls)
! @ All Iﬂ"lFlIEﬂ"lEﬂtEtll:lﬂ MESSEQES MUHCY :CI-20 . . Moompar_mawx cmp_gtD000_cy<ly> (Mcoompar _maw cop gt0000_cpdls)
etailed Reports WIHCY : CT-»0 i i Weompar_max_emp_gt0000_cyp<Zt (Meompar maw_cmp_gel000_cpels)
@ S}fﬂthESIS REFI‘DI't MUHCY :CI-20 . . Mcoompar_maw_cmp_gtD000_cy<dy> (Moompar_maw comp gt0000_cpdds)
@ Tranclation Renort MUHCY :CI-20 . . Mcoompar_mawx_cmp_gtD000_cy<dy> (Moompar _maw cop gt0000_cpdds)
P MUHCY :CI-20 . . Mcoompar_maw cmp_gtD000_cy<S> (Moompar_maw comp gt0000_cp<Ss)

- [2] Map Report MTHCE - CI-30 ) ) Mocmpar_max_cmp_gt0000_cyp<f> (Mocmpar_maw_cmp_gt0000_opcfs)
-[2 Place and Route Report MITHCF - CT-30 . . H-mmpa.r uan'bEEEE t:_;{"'.‘a- H-mmpa.r uan'bEEEE t:_;{"'.‘a-]
[2] Post-PAR Static Timing R e i i
g Report MITHCF - CT-30
[ Power Report \HCE 120 Procena je da kasnjenje kroz
D Bitgen Report MIHCE : CI-30

A, e c1-50 logiku (kroz LUT-ove) iznosi 7,
Synthesis Report MTKCE:CI-30

Top of Report e et oo 914 ns, a kasnjenje kroz veze

- Synthesis Options Summary = ngfn:m
- HDL Compilation aEs 11n0 2 504 ns)

-~ Design Hierarchy Analysis
HDLA”E'FSIS 10.41Tn= (7.B18n= logic, Z.504n= route)
#* £+ HDL Synthesis 17608 Toges 24,38 vosen

- HOL Synthesis Report
=+ Advanced HDL Synthesis

FLACTHA TEXH KM KA, 2 ko R R W g B |




|zvesta) o implementaciji — neoptimizovan kod

[£] Clock Report - internal clocks in this design. Because there are not defined timing
Gj Static Timing reported in the PAR report in this mode. The PAR timing summary will

[=t- Errors and Warnings Hote: For the fastest runtime, set the effort lewvel to "std". For b
[£] Parser Messages
[£] Synthesis Messages Device speed data wversion: "PRODUCTICHN 1.27 2013-03-2&".
[£] Translation Messages I
[£] Map Messages
@ Place and Route Messages Dezign Summary Report:
[Z] Timing Messages
[] Bitgen Messages HNumber of External ICBs 50 out of 232 21%
[£] Alllmplementation Messages

[=}- Detailed Reports E Number of External Input ICEs 34
[£] Synthesis Report
[£] Translation Report Number of External Input IBUFs 34
[£] Map Report
[£] Place and Route Report Number of Extermnal Cutput ICEs 16
B AR, Static Timing Report
D nort - Number of External Cutput ICB= 16

- Humber of External Bidir ICB= 0
DVO a Place and
» alll ®Ya
o oo Number of Slices 49fout of 4656 1%
Mumber of SLICEM= out of 2328 0%

Final Sumrnary

Cverall effort lewel
o T [ — P b N | ¥ ‘ .

4| i [ C C




|lzvesta) o implementaciji — neoptimizovan kod

Clock Report
Static Timing
= Errors and Warnings

Parser Messages

Synthesis Messages
Translation Messages

Map Messages

Place and Route Messages
Timing Messages

Bitgen Messages

All Implementation Messages
d Reports

Synthesis Report

Translation Report

Map Report

Place and Route Report
Post-PAR Static Timing Report
Power Report

Bitgen Report

)

O
E|
El
El
El
=2
O
=

= Dretail

=T}
m

"N} o T8 Y

Dvoklik na Post-PAR
Static Timing Report

Lrdtd EEL MLE[C
| Timing Summary
Trace Settings

EWCTHA TE

SYSTEM JITTER to account for the unsupported Discrete Jitter and Phase
Error.

Timing constraint: T5 PIF =
ns;

For more information, see From MakS|ma|nO kaénjenje u
el | 11plementiranom kolu iznosi
0 timing errors detected. (0 SIS AoIIEele[r=1p]let=Ta][N0o]0
Maximum delay iz 12.267Tns=s. _ )

20 ns je zadovoljeno.

Paths for end point v<9> (P17.E

Slack (=lowest paths): 7.733ns (reg
Source: a<1> [(PAD)
Destination: v<9> (PAD)
Eequirement: ¥ 3
Data Path Delay: (Levels of Logic = 12}

— data path)

Maximum Data Path: a<l> to y<9>
Location Delay type Delayi(ns=) Phvysical Resource

Logical Eesource (=3}

a<l>
a 1 IBUF

- A  TTT T




“Design Summary” — neoptimiozvan kod

= Design Chverview
=] Surmimary
#NT0B Properties Mumber of Slices containing only related logic
cdule Level Utilization
iming Constraints

Mumber of occupied Slices

Mumber of Slices containing unrelated logic

Total Mumber of 4input LUTs

DVO kllk Su m mary _ ) Mumber of bonded I0Bs

Average Fanout of Mon-Clodk MNets

Parser Messages
Synthesis Messages
Translation Messages
Map Messages Final Timing Score: 0 (Setup: 0, Hold: 0, Component Switching Lirmit: 0)
Place and Route Messages
Tirming Messages
Bitgen Meszages Timing Constraints: | All Constraints Met
All Implementation Messages
[=I- Detailed Reports

[£] Synthesis Repod Detailed Reports
[ . [ -

ol Podatak o maksimalnom Generated

[] Enable Messag Thu Feb 12 11:56:00 2015

EREDEREIE  propagacionom kasnjenju. Thu Feb 12 11:56:09 2015

Show Clock Re : . )
Sl Otvaramo levim klikom na “All Thu Feb 12 11:56: 14 2015

I:l Shﬂwwﬂmiﬂg . ? Thu Feb 12 11:556:31 2015
, ] Show Errors Constraints Met”. S Fe

Performance Summary

Routing Results: All Signals Completely Routed

|F‘-:nst-P.ﬁ.FL Static Timing Report |Current Thu Feb 12 11:56:36 2015

EMCTHA TEXH WM KR B KD ST | e - . |




Podatak o maksimalnom
propagacionom kasnjenju

=t~ Design Owverview Worst Case  Best Case  Timing Timi
) g Timing
[2] Summary L Check Slack Achievable Errors  Score
[OB Properties

Medule Level Utilization
Timing Constraints
Pinout Report

Clock Report

Static Tirning

[=}- Errors and Warnings

Parser Messages

Synthesis Messages
Translation Messages
Map Messages

Place and Route Messages
Timing Messages

Bitgen Messages

All Implementation Messages
[=}- Detailed Reports

ynthesis Report

. [ n sy

1 Yes TS5 P2P = MAXDELAY FROM TIMEGRP "PADS" TO TIMEGREP "PA... | MAXDE... 7.733ns 12.267ns 0 0

8 { I e

O
B
E|
E|
E|
B
O
B

i)

Summary

= Show Celumns
Met
Constraint
Check
Worst Case Slack
Best Case Achievable
Timing Errors
Timing Score

nnstraints

o
* e i...;.

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws




“CiscCenje” projektnog fajla — neoptimizovan kod

& ISE Project Mavigator (P.58f) - Dt\projekat\autauxise - [Design Summary]

% File Edit Uimm Toole  Abindoe: | avout  Heln

¥ H EW SOUrCE... 2B HE M~ 4 . . 7 . ”
D EEd e r—— Biramo karticu “Project

- - ! Summary
View: @) ][:EI le =] Add Copy of Source...
Hew: & TP E’J Py I0E Properties

Module Level Utilization
Tirming Constraints
Pinout Report

Clock Report

Static Timing

s and Warnings

Force Hierarchy Reparse Parser Messages
Synthesis Messages

Cleanup Project Files.. Translation Messages
Archive... \F—W Map Messages

Generate Tcl Script...

w

Hierarchy Mew VHDL Library...

":cﬂ ad Manual Compile Order
= £ xc3s500e-f o
Import Custom Compile File List...

() o ) e e i

Disable Hierarchy Reparsing

=

(] Y

E

[ 7] Bitgen I lessas

[S] Alllmplementation (1S
iled Reports

[E] Synthesis Report
Design Properties... T -

Design Geals & Strategies...

.~ Design Summary/Reports

DESigi Properties
[ Enable Message Filtering
Optional Design Surmmary Contents

[ Show Clock Report Obrlsatl PrOJektnI fajl

[ Show Failing Constraints

Slektovan fajl — ey (Cleanup Project Files).

H|F|HE|v

LI TEC 0 Y L baemta

& Start | E? Design |Iu_"| Files ||D L|brar|es| au_nopt.vhd

Console

Proces=s "Generate Post-Place & Route Static Timing"™ complete
Launching Design Summary/Report Viewer...

‘| n

Console |° Errors |_ﬁ Warnings |:ﬁ Find in Files F‘.esults|

Cleanup files generated from synthesis and/or implementation files

—




“CiSéenje” projektnog fajla — neoptimizovan kod

-

& Cleanup Project Files

Continuing will result in the deletion of Files that will be deleted:
generated files displayed in the list a0 par

shown. To save the project's current AU, Unroutes

state and files, you may wish to make a a0, i

copy of it before continuing. aU_par.xrpt

au_pad, bt
Additionally, any assodated views might aU_pad.csy

close. au. phwx

Par, Xmsgs
Would you like to continue? S0, bwr

au, twx
frce. xmsgs

Biramo OK.

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws




Prelazak na optimizovanu arhitekturu

& I5E Project Mavigator (P.58f) - Di\projekat\au\auxise - [Design Summary (Implemented)]

Selektovan je projektni

fajl. Desnim klikom na
slektovani fajl otvaramo

Novi prozor.

*s

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws

% Fle Edit  View Project Source Process  Tools  Window  Layout  Help

D.}Hlll'w-l db
Design +04 x|

el

View: @ Iﬂlmplemenmﬁon Sirnulation !

ierarchy
=] au

= B, xc3s500e-5fg320

¥ au_opt - Behauio ant vhd
Uhales7s au - B| [[] Mew Source...

[E| Add Source...
E{IEJ Add Copy of Source...

Open
4| Remove

Manual Compile Order
T2 NoProcesses Rur EEINES Top Module
Processes: au_opt - E SmartGuide...
¥ Design Ut

T2 Checksyr Implement Top Module

File/Path Display

Expand All
Collapse All

My Find..

Design Properties...

& Start | B Design [¢] Source Properties...

24

AL G

r,ER PRI BE O] F

= Design Overview
2] Summary
[£] 10B Properties
[£] Module Level Utilization
[Z] Timing Constraints

[E Pino

Biramo opciju “Set as
Top Module”.

g Logic Utili
2] AllImplementation Messages MNumber of
ailed Reports

[Z] Synthesis Report

L B Lo n oy

Number of

Mumber «

Properties

Enable Message Filtering

al Design Summary Contents
Show Clock Report

Show Failing Constraints
Show Warnings

Show Errors

Mumber «
Total Mumb
Mumber of

Average Fz

au_nopt.vhd J

Console

Total time: 1 secs

Process "Generate Post-Place & Route Static Timing™ completed successfully

| i |

;;ﬁ. Console IQ Errors |J}, Warnings | [ Find in Files Results

Set the selected module as the top of the design




Prelazak na optimizovanu arhitekturu

& Set as Top Module lﬁ

Changing the Top module setting will cause
the implementation status of the current design
to be reset,

Do you want to continue?

Biramo YES.

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws



Prelazak na optimizovanu arhitekturu

& I5E Project Navigator (P.58f) - Di\projekathausau.xise -
i File  Edit  View Project Sowrce Process o
DPPEHIG S| EDEX|o o
Design —+ 7 X
View: @) Eﬂjlmplemenbﬁnn @ Simula tion

F !
.-_.
—_

Hierarchy

B |EG| 00

Promenili smo top model na
optmizovanu arhitekturu.

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws



Implementacija

& 1SE Project Navigator (P.58f) - Dr\projekat\autau.xise - [Design Summary (Implemented]]

Selektovan je
projektni fajl.

& File Edit View Project Source Process Tools  Window  Layout Help

DAEFIL[¥pDXvwa| | rrar 2RI

Design 08 xl . | B Design Overview

L - [2] Summary

- [2] 10B Properties

Hierarchy - [2] Module Level Utilization ModuleT

S au -~ [2] Timing Constraints —
ﬁ Pinout Report Lolstd

Clock Report Product

Static Timing m

s and Warnings

Parser Messages

Synthesis Messages Environn

Translation Messages |

Map Messages

Place and Route Messages

Timing Messages

Bitgen Messages

All Implementation Messages Mumber o

D Detalled Reports

|'u"|ew: @ Il':&lmplemeniﬁﬁon ) BE simulation

[+
[

é}@&m

. Y5t au_opt - Behavioral (au_opt.vhd

au - Behavicral (au_nopt.whd)
rro

=

Dvoklik na
Implement Desing.

H|E B

< | 1

Logic Uti

dmbdmdm@@dmb

P2 Mo Processes Running

2Ev

Processes: au_opt - Behavioral
@ View Technology Schematic

{}@ Check Syntax
- )  Generate Post-Synthesis Si...

[ ]mplement Design

Synthesis Report

L T [ n -

IIIEI

Design Properties
“[] Enable Message Filtering
Optional Design Summary Contents

Mumber o

Mumber

Mumber

Total Mum

>|:| Show Clock Report Mumber
- [] Show Failing Constraints
[[] Show Warnings Mumber

I I ""-' Place & Route X
Poruka da je | & @ e 2 srowiiam =

: Gene.rate ngrammlrjg File
implementacija e verage
uspesno okoncana.

| Console

Total time: 1 =secs

|’ Start | EN? Design ||u_"| Files |TD Libraries| au_nopt.vhd x| J au.ucf

. |
i Process "Generate Post-Flace & Route 5tatic Timing™ completed successfully

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws 1 |




|zvestaj o sintezi — optimizovan kod

(Y Static Timing # XORCY
ors and Warnings # IC Buffers
[ Parser Messages F IBUF
D Okllk na DeSIn [Z] Synthesis Messages $ OBUF
g [Z] Translation Messages
[2] Map Messages
Summary Reports [Z] Place and Route Messages Device utilization sSummary:
[Z] Timing Messages
[ Bitgen Messages
[2] Alllmplementation Messages Selected Device : 33500efg320-5
(= Detailed Reports
[Z] Synthesis Report Number of Slices: out of 4656
[Z] Translation Report Number of 4 input LUTs: out of 9312
[Z] Map Report Nunber of I0s:
[Z] Place and Route Report of bonded ICBs: out of 232
[Z] Post-PAR Static Timing Report
[ Power Report
[ Bitgen Report
Secondary Reports

ol

H | & B |

i
4
2

% Design Summary/Reports
Design Utilities Synthesis Report
= User Constraints Top of Report
Create Timing Constraints Synthesis Options Summary
/O Pin Planning (Plan&h... HDL Compilation
/O Pin Planning (PlanAh... Design Hierarchy Analysis
Floorplan Area/I0/Leogic (... HOL Analysis
= HDL Synthesis TIMING REPCRT
View RTL Schematic HDL Synthesis Report
View Technelegy Schematic [ Advanced HDL Synthesis MAmm . mrrmem mwaerase aTmmmoe anm sarrir 3 mnrmomeaes memeies s
PAEN Chack Sunta = Arhuanced HNI Sunthesis Renart Qi P

Start | B Design |"JJ Files |® Libraries| au_nopt.vhd I au.ucf I ' au_opt.vhd E Design Summary

H | &8

EXHIMFA 2 01 EHME CTRIA M. ¥ Hids




|zvestaj o sintezi - optimizovan

Gj Static Timing # Adders/Subtractors
[} Errors and Warnings 16-bit adder carry in
[ Parser Messages
[2] Synthesis Messages . .
[Z] Translation Messages UpOtreb|jenI Su.
2] Map Messages
El
El
O
El

Place and Route Messages 1 16'b|tn| Sablraé

Tirning Messages

Bitgen Messages

All Implernentation Messages
[} Detailed Reports

[Z] Synthesis Report ABdvanced HDL Synthesis Report
=Elgfanslation Report

ap Report Macro Statistics
/| Place and Route Report # Adders/Subtractors
AR Static Timing Report 16-bit adder carry in

Dvoklik na Report

Report

“Synthesis Report”. s

Low Lewvel Synthesis
Top of Report

Synthesis Options Summary
HDOL Cornpilation
Design Hierarchy Analysis

HDL Analysis Mapping all equations...
=+ HOL Synthesis Building and optimizing final netlist ..

HDL Synthesis Report Found area constraint ratio of 100 (+ 5) on block au opt, adg
= Advanced HDL Synthesis

Optimizing unit <au opt> ...

1 | 1] [

BV A TEXH WM KA, I FCUTIA, TR0 BHM CTHIW M, 7 Hiws




|zvestaj o sintezi — optimizovan kod

Za realizaciju kola u FPGA potreba su 25
@ Static Timing # slajsa sa iskoris¢enih 34 LUT. Broj

E} Errors and Warnings # IO Buf

Parser Messages £ I pOtreanh plnova Je 50
Synthesis Messages £

Translation Messages

-
E|
- [E] Map Messages
E|
0
Bl

Place and Route Messages Device utilization summary:
Tirning Messages
Bitgen Messages

All Implermnentation Messages Selected Device : 33500efg320-5

etailed Reports

-~ [8 Synthesis Report Humber of S5lices:

-~ [2] Translation Report Humber of 4 input LUTS:

- [E] Map Report Humber of IOs:

- [& Place and Route Report of bonded ICBs:

E|

Post-PAR Static Timing Report
~[] Power Report

- [] Bitgen Report
Secundar}r Reports

Synthesis Report

- Top of Report

- Synthesis Options Summary
- HDOL Coempilation

Design Hierarchy Analysis

-~ HDL Analysis

=~ HDL Synthesis TIMING REPORT
** ‘- HDL Synthesis Report

EJ Advanced HDL S}rnthem AT . mmtmeT mTuwrTITe ATRImTmAA AmT ATt % mmATmIIm AT A mem T
. 1 | ] [

EMCTH A TEXHFH A B KA, © .m—ur-'ngql-. ¢ His




|zvestaj o sintezi — optimizovan kod

Maksimalno propagaciono kasnjenje iznosi
10.097 ns i odgovara kasnjenju signala od
ulaza b(0) do izlaza y(14). Na toj putanju se
nalazi 21 nivoa logike — 21 redno povezanih

(Y Static Timing

[=t Errors and Warnings

Parser Messages

Synthesis Messages
Translation Messages

Map Messages

Place and Route Messages
Tirming Messages

Bitgen Messages

All Implementation Messages
d Reports

Synthesis Report

Translation Report

Map Report

Place and Route Report
Post-PAR Static Timing Report
Power Report

O
El
El
El
El
El
O
El

=1 Detail

(=1}
m

LUT-ova).

Delay:
Source:

10.0%7n=s (Lewvels of Logig
c<0> (BAD)
Destination: y<l4x» (BAD)

Data Path: c<0> to y<l4d>

1.-|-EEE NEE

Cell:in-»out

R I S S R S R S Y

Logical Hame

(Het Name)

= 0_IBUF (c_0_IBUF)

cul {(cu)

Madd s cy<0>
Madd = cy<l>
Madd = cy<ir
Madd s cy<3>
Madd = cy<4xr
Madd = cy<is>
Madd = cy<ér
Madd = cy<7>
Madd 3 cy<B>

(Madd s_cy<0>)
(Madd 5 cy<l>)
(Madd s cy<i>)
(Madd s cy<3>)
(Madd s cy<4>)
(Madd s cy<5>)
(Madd s cy<é>)
(Madd 5 cy<7>)
(Madd 3 cy<8>)

() ) o o ) ] ]

Bitgen Report

Secondary Reports

Synthesis Report
Top of Report
Synthesis Options Summary
HDL Compilation
Design Hierarchy Analysis
.* HDL Analysis
| - HDL Synthesis
HDL Synthesis Report
- Advanced HDL Synthesis

EMCTH A TEXHFM A, 1 KO CTRVROE

XORCY:CI-»0
LUT4:I2-»0
MUOXF5:I1->0

Procena je da kasnjenje kroz
logiku (kroz LUT-ove) iznosi 7,
249 ns, a kasnjenje kroz veze
2.848 ns).

v_3_OBUF

10.0%7ns (7.24%ns logic, Z.848ns route)
{7T1.8% logic, Z28.2% route)




|zvesta) o Iimplementaciji — optimizovan kod

: Static Timing
(= Erru:E?andWarmngs Initializing temperature to 85.000 Celsius. (default - Range: -40.000 to
Parser Messages Initializing voltage to 1.140 Volts. (default - Range: 1.140 to 1.320 Vol
Synthesis Messages
Translation Messages
Map Messages Device speed data wversion: "PRODUCTICH 1.27 2013-03-26".
Place and Route Messages
Timing Messages

Bitgen Messages Design Summary Eeport:
All Implementation Messages
iled Reports HNumber of Extermal ICBs 50 out of 232
Synthesis Report
Translation Report Number of External Input ICB= 34
Map Report
Place and Route Report Humber of External Input IBUF= 34
Post-P& atic Timing Report
Power Humber of Extermal Cutput ICBs

-0
-3

&
m

e CATITO O

Humber of Extermal Cutput ICB=

Dvoklik na Place and
Route Report.

HNumber of External Bidir ICBEs=

P o atu Slices out of 4656
~-Timing Results of SLICEMs out of 2328
- Final Summary

EWCTHA TEXH]




(Y Static Timing
=} Errors and Warnings

Parser Messages

Synthesis Messages

Translation Messages

Map Messages

Place and Route Messages

Tirming Messages

Bitgen Messages

All Implementation Messages
iled Reports

Synthesis Report

Translation Report

Map Report

Place and Route Report

Pos*-PAR 5tatic Timing Report
- ver Report

gen Report

Dvoklik na Post-PAR
Static Timing Report

= Timing Constraints

Data Sheet Report
- Timing Summary
- Trace Settings

EWCTHA TE

|zvesta) o implementaciji — optimizovan kod

SYSTEM JITTER to account for
Error.

Timing constraint: TS5 PZP
nsa;
For more information, see From

1979 paths analyzed, 16 endpo
0 timing errors detected. (0
Maximum delay i=s 12.22Z2E8ns=.

Paths for end point yw<0> (T17.

Slack (=lowest paths): 7.772ns

the unsupported Discrete Jitter and Phase

Maksimalno kasnjenje u
implementiranom kolu iznosi
12.228 ns — ogranicenje od
20 ns je zadovoljeno.

[reg data path)

Source: o< 0> [(PBAD)
Destination: },rﬂ}} ({BAD)

REequirement:

Data Path Delay: 12.228nsf (Levels of Logic = 12)

Maximum Data Path: c<0> to w<0>
Location Delay type Delay(n=) Phy=ical Eesource

Logical Resource(s)

o>
c 0 IBUF

- A TTTTTE




Podatak o maksimalnom
propagacionom kasnjenju

Design Overview

- E% Summary Constraint Check Worst Case
|OB Properties

Module Level Utilization
Timing Censtraints

Pinout Report

Clock Report

Static Timing
s and Warnings

Parser Messages

Synthesis Messages
Translation Messages

Map Messages

Place and Route Messages
Timing Messages

Bitgen Messages
All lrplementation Messages
[=}- Detailed Reports

ynthesis Report

Best Case  Timing Timing
Slack Achievable Errors  Score

1 Yes (IS5 P2P = MAXDELAY FROM TIMEGRP "PADS" TO TIMEGRP "PA...  MAXDE... 5.985ns 14.015ns 0 0

(3 o oy e e )

=

=} Erro

E|
E|
E|
E|
E|
Bl
O
Bl

1 i)

Surmmary

[=}- Show Columns
Met
Constraint
Check
Worst Case Slack
Best Case Achievable
Timing Errors
Timing Score

= Shmase ©nnstraints

*s

EXHIM FA 2 KT 01 EHME CTRIA M. ¥ Hids




Rezultati sinteze | Iimplementacije

neoptimizovane AU

Podaci o implementaciji

RTL komponente
1 sabiraC
1 oduzimac
1 komparator za vece
1 komparator za manje
1 multiplekser 4-u-1
Podaci o implementaciji
. Slice (broj potrosenih Tp [ns] (max. prop.
N (broj bitova) ( .J . P ]v( " .
slajsova) kasnjenja)
4 11 10.651 ns
8 25 10.298 ns

16 49 12.267 ns | '

EMCTH A TEXH WM KA, I KV, CTRYRO B CTHIW M ¢ Hiwy "m




Rezultati sinteze | implementacije

optimizovane AU

Podaci o implementaciji

RTL komponente
1 sabira¢/oduzimac
Podaci o implementaciji
N (o i Slice (brqj potrosenih Tp [ns]v(n_1ax.. prop.
slajsova) kasnjenja)
4 7 10.083 ns
8 13 10.759 ns

16 25 12.228 ns '

EMCOHR A TEXHRHEA 3 KOUNA, CTFVRO BN CTRTA M. ¢ Hids ll'm




Generisanje testbenca

o ISE Project Navigator (P.58f) - Di\projekathautau.xise - [au (Techl
ﬁ File Edit View Project Source Process Toocls Wind
D2 HIP| do X|o | »:®p
Design 0O & x|
View: @) ﬁl} Implementation (= 4 simulation

Hierarchy
=] au
=% # xc3s500e-5fg32F
'] au_opt - Be
Paglerte au - Beh JE| Add Source...

[5z] Add Copy of Source...

SR Desnim klikom preko imenaVHDL
anua ompie rder
= Implement Top Module mOdUIa1 a Onda NeW Source-

File/Path Display

#J Mo Processes Runnil Expand All
Collapse All

Mao single design modi

E- 3 Design Utilit (MY Find...
t2 Update

€3  Compile Design Properties...
4 Regenerarermeores
R Check All Core Versions

L

Q

& Start | B3 Design |lu_"| Files I|E Libraries| au_nopt.
View by Category

Design Objects

Instances Pins

- a_0_IBUF O afl5:0)
- a_l IBUF O b(15:0)

-
IO

||§—| Console I@ Errors I 1% Warnings I i Find in Files Results

Add a new source to the project

- . ¥ -




Generisanje testbenca

1.1zbor tipa projektnog fajla
(biramo VHDL Test Bench)

2.Upisite ime projektnog
fajla (neka bude testbench

- Mew Source Wizard

i(-}elect Source Type
Select source type, file name and its location.

BMM File
&8 ChipScope Definition and Connection File

E Implementation Constraints File 2

[ IP (CORE Generator & Architecture Wizard)
MEM File
Schematic ,
File name:

Uzer Document
Yerilog Medule testbench|
Verilog Test Fixture
YHDL Medule
YHOL Library D:\projekat 11au
YHOL Package
s VHDL Test Bench
% Embedded Processor

Location:

Add to praject

More Info 4 é

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws




Generisanje testbenca

@ Mew Source Wizard

Associate Source

Select a source with which to assodate the new source,

Mi biramo VHDL
Modul “au_opt”, pa
biramo opciju
“Next”.

|
l Mext JI Cancel ]

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws



Rezime testbenca

Il:"i}ummilr'ur

Project Mavigator will create a new skeleton source with the following spedfications.

Add to Project: Yes

Source Directory: Di\projekat 1%au
Source Type: YHOL Test Bench
Source Mame: testbench.vhd

ciation: au_opt
Informativni dijalog o
testbencu

Biramo “FINISH”

More Info < Back Cancel
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Testbenc

o~ ISE Project Navigator (P.58f) - D:\projekat\autau.xise - [au_tb.vhd]
% File Edit View Project Source Process Tools  Window  Layout  Help

DAEF L XoEXx|vwa| 23R 28] EEEIPTITE I

Design «0ax q Create Date: 12:36:32 02/12/2015
View: @) @Implemenbﬁon E imulation Design Name:
Module Hame: D:/proj ekat,,-"aa,-"au_t,b .wvhd
Project Name: au
[ “ Target Device:
28 # xc3s500e-5fg320 10 Tool wersions:
au_opt - Behavioral (au_opt.vhd) 11 Description:
Phalsit: au - Behavioral (au_nopt.wvhd)

Hierarchy

i3 VHDL Test Bench Created by ISE for module: au_opt

14

15 Dependencies:

1

17 Revision:

18 Revision 0.01 - File Created

19 bAdditional Comments:

20

21 Notes:

No single design module is selected. 22 This testbench has been automatically generated using types std _logic and
. N 23 std logic vector for the ports of the unit under test. Xilinx recommends
E}--‘ﬁ‘ Design Utilities 24 thaE thesg types always ke used for the top-lewvel I/0 of a design in order

Updat_eA” Sche.matlc.Flles. 25 to guarantee that the testbench will bind correctly to the post-implementation
Compile HOL Simulation Libr... 26 simulation model.
Regenerate All Cores P A

Check All Core Versions 28 LIBRARY icee;
29 USE ieee.std_logic 1164.ALL;
30
31 -- Uncomment the following library declaration if using
32 —- arithmetic functions with Signed or Unsigned values
4 1

Design |_TE| Files |1D Librariesl au_nopt.vhd |:|] au.ucf |:|] au_opt.vhd |:|] £ Design Summary (Implemented) |:IJ £ aungol |:II # aulechy) [ au_tb.vhd @J

FIEEEEGEEE

FJ Mo Processes Running

A
%
*
5
€
°

ENEIEEFEIR

\iew by Category

Design Objects of au Properties of Signalk a_2_IBUF

Instances Pins | | Signals T Value

@ D= a(l5:0) ~ a2 IBUF a_2_IBUF
- a_3IBUF

ErYET SN A PR LT

Console |° Errors IJ}, Warnings |tﬂ Find in Files Results | [ view by Category

LnlColl VHDL




Testbenc

Biramo Simulation.

g ISE Project Mavigator (P.58f) auh\au.xise - [au_tb.vhd]
% File Edit View Project Process Tools Window Layout Help

D2E&| . S W RN :
peson Biramo testbench — behavior

:ehw: .E') l faf Implementation @ ﬂ SimulaﬁunE| b (teStbenCh Vh d) .

Hierarchy get Device:

, au Tool versions:

& £3 *c3s5300e-3fg320 Dezcription:
28 [} testbench - behavior (testbench .

an

VHDL Tes=st Bench Created by ISE for module:

Dependencies:

[
&l
%
!?;:j
i'

Revision: ObriSemo sve |

Revision 0.01 - File Created

Additional Comments: pléemO kOd |Z
— pocCetka

This testbench has been automatically generated using Y

std logic_wvector for the ports of the unit under test. ecommends
that these types always be used for the top-level I/0 Oesign in order

Lo guarantee that the testbench will bind correctly he post-implementation
simulation model.

|
ki

) Mo Processes Running

O | & ¥ & »|

Me single design moedule is selected.
W% Design Utilities

EIEIE N

|
L

LIBRARY ieee;
USE ieee.std logic 1164.ALL;

—— Uncomment the following library declaration if using
—-— arithmetic functions with S5igned or Unsigned wvalues

EXH M A 1 FONA CTAVROBHMWE CTRITHM ¥ Hias




Testbenc - kod

LIBRARY ieee;
USE ieee.std logic 1164.ALL;

ENTITY testbench IS
END testbench:

00 =] oy O W [N =

ARCHITECTURE behavior OF testbench IS

=
(== RN ol

—— Component Declaration for the Unit Under

=
[ =

COMPONENT au opt
PORT (

=
S

IN std logic vector (15 downto 0);
IN std logic vector(l5 downto 0);
IN std logic vector(l downto 0):
OUT std logic vector(lb downto 0)

= e
o~ oy U1

);
END COMEPONENT ;

Mo o D
M = O W

——Inputs

signal a std logic wvector(1l5 downto 0) := (others => '0");
signal b std logic vector(1l5 downto 0) := (others => '0"):
signal c std logic vector(l downto 0) := (others => '0'");

B B o o DD
L e T & p T

——Outputs

signal y : std logic vector (15 downto 0):

—~— No clocks detected in port list. Replace <clock> below with
-— appropriate port name

L o O
[sn Vel s}
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
6l
62
63

Testbenc - kod

—— Instantiate the Unit Under Test
uut: au opt PORT MAP
a‘f
r

r
) ;

—— Stimulus process
stim proc: process
begin

c<="00";
wait for 20 ns:;

wait for 20 ns;
c<="10";
wait for 20 ns;
c<="11";
wait for 20 ns;

end process;

od END;

(UUT)




Provera sintakse | pokretanje simulatora

Selektovanje Testbench-a.

Dvoklik na Post-Place &
Route Check Syntax.

BV A TEXH WM KA, I FCUTLA, TR0 BHM CTHIAM, 7 Hiws

A

File Edit
O2H:
Design
View: ()
Post-Route

View Project Source  Process Tools

¥ | db = X|oa| »
O/ X [

plementation | @) @ Simulation

Hierarchy

ﬁau
g

<

= fd xc3s500e-5Fg320

testbench - behavior (festbench.vhi il

P2 Mo Processes Running

Processes:

testbench - behavior

15im Simulator
Post-Place 8 Route Check Sy..
Simulate Post-Place & Route ...

& Start | B2 pesgn | [ Files | [ Ubraries| | &

Console

<

Console

@ Errors _ﬂ, Warnings | 4 Find in Files




Provera sintakse | pokretanje simulatora

ISE Project Navigator (P.58f) - C\Users|

T
File Edit View Project Source Process Tools Window Layout Help

O2HP| # DB X|0a| » ——,'-_1_‘::_-§]| =B DS

Design +0& X% 70 v => ¥
View: () Il':.iI Implementation (@ Simulation b T1 ):
l|5| Pusl-Ruule v ;;
A Hierarchy - 74
. ":‘ﬂ au 7' —— Stimulus process
#i | 2 £ xc3s500e-5fg320 76 stim proc: process
t| | testbench - behavior (testbench.avh{ = 77 begin
= glbl (au_opt_timesim.v) = 78
emy Al 79 ag="
1. Dvoklik na Simul x| m
. DvokIlIKk na Simulate P o
. = A 82 ce="00";
Behavioral Model. s| o3 wait for 20 na:
£ >l — 84
Ca 85 a<="001110 H
» ?2 Mo Processes Running o 56 be="0100 :
I%F{: Processes: testhench - hehavinr - 87 C(f" L0 .
2= % 1Sim Simulator :g :ii:?ﬁr 20 nss
{ " Post-Place & Route Check Sy.. I .
,E;ira Simulate Post-Place & Route ... 32 :iiﬁ_fﬁf 20 mes
M g wait for 20 ns;
- - 93
2. Poruka o ispravnosti ©
o 5
sintakse. 25 END;
a7
£
& Start | B} Design lu_“| Files E Libraries | | %% Design Summary (Implemented) testh

Console

Parsing VHDL file "C:/Users/Stefan/Desktop/projekat/projekat/au/testbenc

Process "Post-Place & Route Check Syntax"™ completed successiully

<

Console a Errors _ﬁ, Warnings | g4 Find in Files Results




Simulator

ISim (P.58f) - [Defaultw

999,992 ps 999,993 ps 990,994 ps 099,905 ps 999,996 ps 999,097 ps 999,008 ps 999,999 ps 1,000,000 ps 11,000,001 pd

0011100000000001 0011100000000001
0100000000001100 0100000000001000
10 01
1111011111110101 11110111113130001

X1: 1,000,000 ps

EWCOHR A TEXHRH KA EKCUNA, CTFVRQ BN CTRIAM. ¢ Hids I|.m




0

0000000000000001
0000000000001000

» B al15:0]
» B b[15:0]
» B8 c1:0]
»

EWCOHR A TEXHRH KA EKCUNA, CTFVRQ BN CTRIAM. ¢ Hids

9.800 ns
Prs o s B B RS s S S S P
000000§000000001 00...
000000§000001000 01...
00 01
SOOCCOTCOCTO0CON! 000000000000(1001

|zvrSenje operacije i
postavljanje rezultata

X1:9.792ns X2:9.800 ns AX:-0.008 ns

0.008 ns




» B al15:0]
» B bl15:0]
» B 0]

» EFET

80 ns 85 ns 90 ns 95 ns 100 ns 105 ns 110 ns 115 ns 120 ns 125 ns 130
0011100000000001 } 0000000000000001 0011100000000001
0100000000001100 } 0000000000001000 0100000000001100
01 B 1] o 10
IMI 0100000000001100 00000000000019001 YRR 1111011111110103 TE{0011100...

X1:109.017 ns

EWCOHR A TEXHRH KA EKCUNA, CTFVRQ BN CTRIAM. ¢ Hids

Kasnjenje od trenutka
promene jednog od operanada




Val 10 ns 20 ns 30 ns 40 ns 50 ns 60 ns 70 ns 80 ns 90 ns 100 ns
alue P PRIV TN NEETINE AR EFUVEITE EATE EVRTEVIIS B RV AR EPRTIATE SN ERTS S S PRI R EPRTITI S BRI R
» B2 al15:0] 0011100000000001 0000000000000001 0011100000000001 0000000000000001 00111...
» B2 bl15:0] 0100000000001100 0000000000001000 0100000000001100 0000000000001000 01000...
» B2 0] 11 0o op 10 1 op 01
0000000000001001 X 3L 1111011111110101 X 0011100000000001 bt 4 0100000000001100 0000000000001001

[ 3

Kasnjenje od trenutka
promene tipa operacije

E

EWCOHR A TEXHRH KA EKCUNA, CTFVRQ BN CTRIAM. ¢ Hids I|.m




_ Value 164ns 16505 166 ns 167 ns 168 ns 169 ns 170 ns 171 ns 172 ns 173 ns

17
oo b vt v b ety b e v b ey b I e T e ey
» B4 al15:0] 0000000000000001 0000000000000001
» B4 bl15:0] 0000000000001000 0000000000001000
» B 0] 00 00

-

100000000001100 ¥11...%1100000p... 100... [¥X0... ¥D0000... 00000p00D0001001

09 ns

Postavljanje
rezultata

i #,

EWCOHR A TEXHRH KA EKCUNA, CTFVRQ BN CTRIAM. ¢ Hids




