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ModelSim 413810 3 40 W 039 3 S S| Jo1 5o (A

48 Olsal 1y FIle>New>Project (o jl .98 00 jb V=) IS5 & jgms (sloyo MOAEISIM 13381 5 (clys) 5l am =)

MNew Folder 7y o= J Help li %
Open... Source W
Load... Project... I% J Layout [HoDesign hd
Cloze Library... B
import , i Hel x|
Export 4 |T1n:|e |Paﬂ’1 |
e Library waork
i library ~ $MODEL_TECH/../floatfixib
Report... Library SMODEL_TECH/.. favm
Change Directory... L?brawI WODE__TECHI..fovm.—Z. 1.1
Use Source. .. L!brar\-I SMODEL_TECH/. .fpa_llt.:
Source Directory... Library SMODEL_TECH/.. fupf_lib
- Library SMODEL_TECH/.. /sv_std
Datasets... Library SMODEL_TECH/. . fvital 2000
Library SMODEL_TECH/.. fieee
Environment * | Library  SMODEL_TECH/../modelsim_lib
Page Setup... Library SMODEL_TECH/.. /std
Brint... Library SMODEL_TECH/.. /std_developerskit
l_:‘rint Postscript,.. Library SMODEL_TECH/. . /synopsys
Library SMODEL_TECH/.. fverilog
Recent Directories  #
Recent Projects 4
Close Window
Quit
4| | 5
J=) Transcript R Ha X
#// -
# Loading project ha
ModelSim =
-

V- S

pU 218 55 595 o dlyd Lo 5 059, (55l 035D paano 9 0595 U oyomiy ol )3 5 nles palls Y=V SS gilas cloyomiy —Y
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M Create Project

(S5

rProject MName

Project Location
|C: fmodeltech 6.5g/examples Browse. .. ‘
Default Library Name
|wn rk ‘
Browse...

Copy Settings From
|mnde1te ch_6.5g/modelsim.ini

{* Copy Library Mappings ¢ Reference Library Mappings

oK Cancel

Y- U
258 olizwl VHDL 16 sl ¢l Create New File agjs 5l oy ol 5 09 00 5b loud (gl QY=Y JS5 00y =Y
sly 9800 b dpugty amled oo |y (B395 5lai 5)50 35745 (LB pb 3)ly (gl VY JSS Bllas lo oy Ll 5

[S5)

[ Click on the icon to add items of that type: |
0 B

Create Mew File Add Existing File

Create Simulation Create New Folder

.
M Add items to the Project

Close

74 Add items to the Project =
Click on the icon to add items of that type:—‘ ‘
M Create Project Fila - |
|~ File Name
Browse... |
Addfleastype | | Folder

oL b ‘ | [Top Level | |

ok | cancel |
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LIBEARY IEEE;

PORT (

X,v¥: IN BIT;
5,C:0UT BIT);
END half adder;

BEGIN

S5<= x XOR y;
C<= ®x BND vy;
END arch ha;

USE IEEE.STD LOGIC 1164.R11;

ENTITY half adder IS

ARCHITECTURE arch ha OF half adder IS

» 8 ookl Compile Selected Gl g HAWVNA ol (o5) conly SIS 51 YL 58 bLalS ol F-V S35 3ollae -0

sl ,als Transcript sl ,» Compile of HA.vhd was successful ales wsb azsls oolpl 35 &S 5jg0
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File Edit VYiew Compile Simulate Add  Project Teols Layout Window  Helg

i

|_| C:fmodeltech_8. 5g/examplesha.vhd

[*{Mame |StatudT| | Ln#
HA. - 1
— Edit . .
2 LIEBARY IEEE;
Bl 3 I1SF_TFFF_STH LOGIC 1164.211;
Compile Compile Selected oo
Add to Project 4 Compile Al
Remove from Project Compile Qut-of-Date . _adder IS
Close Project Compile Qrder...
Update Compile Repaort...
] Compile Summary. .. i
Froperties... er;
Project Settings... Compile Properties. ..
. o
13 RRCHITECTURE arch ha OF half a
14 BEGIN
1I | ' 15 S5<= x XCOR y:!
]il Library | #¥ Projectl ‘€| %I LI

F l Transcript ————————————————————————————————————— i

# Loading project Testl
# Compile of HA.vhd was successful.

MaodelSim =

-\ S
oS S5l and @il g0 1y 9T bl )3 350 (b o950 YU o lpe 48 Syg0 5

ModelSim 4131 p 3 38 o5 (5 jbw amis Jo1 30 (@
A3 1, Start Simulation a5 0 -) Jsis gilae @S Lol 51 an-)
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M ModelSim SE 6.5g

N B L

File Edit View Compile |Simulate| Add Source Tools Layout Window Help

|[D-swes s
"J Layout HoDesign -

[*¥ 5.50/examples/Test1 = H o
|1"|Name |S1:
ll ] HA.whd v

Design Optimization... e || e li Fy J &
Start Simulation...
Runtime Options. ..
Run » fexamples/ha.vhd
Break
End Simulation
2 LIBRARY IEEE;
3 USE IEEE.STD LOGIC 1164.R11;
4
5
6 ENTITY half adder IS
7 BCRT |
a2 w w* TH RTT-
o -V s

Ao 1, OK WS g 03,8 Glsesl |, work-> half_adder yu. 55—V Jsis gllas ods b oym 5| -V

B — [

{ﬁ Start Simulation

Design I VHDL ] Verilog ] Libraries ] SDF ] Others ] ﬂ_ﬂ
"IName |Type |P'aﬂ'1 | | -
I - wark Library C:fmodeltech_6. Safexamples fwork
M _opt Optimized. ..
+ ﬁ ha Entity C:fmodeltech_6. 5gfexamples/ha.vhd
Entity C:fmodeltech_a. 5gfexamples/ha. vhd
A arch_ha Architecture
-l foatfixib Library SMODEL_TECH/. . floatfixlib
+l mtiavm Library SMODEL_TECH. . favm
=} mtiovm Library $MODEL_TECH/..fovm-2.1.1
gl mtPa Library $MODEL_TECH/. . jpa_lib J
. Aa e e e R v
A ]
—Design Unit{s) Resolution————
|w|:rrk.half_adder lrldefault ﬂ
I: —Optimization
i ¥ Enable optimization Optimization Options... |
[ | |
OK | Cancel |

5 -V JSis

Cuond oyl )3 .m0 58 Lad LSl 0 ol D g (o5l and (sl cilize sla, Il MOdEISIM 53l 55 V=) I3 sollae —Y
LJ‘.&..» 93 w)_»d.,y5X 839 9d LS‘)’ p.s.))fJal.tnlf9 M}) I) UTSJDM&Mdlf&AL’Jde‘)lw

é){ s Oj)f—fxngécmblQ\?%QJST@MWoKiJ‘:



¥ Jlozs sl e ol inle T

503,5 Casly Sl X U (55, A

File Edit View Compile Simulate  Add  Structure  Tools Layout Window Help

VIS Gilae polaie oyl (sl 38 waplt iy Fpm e ¥ g 5ym Ka ) (slausls b
458 ol | clock a5

£ B

Layout |Simlate j

|D-
JJ*@W Bi lﬂﬂnsj.llllg R {Q%}RJJ@ ¥
|3

@ line__15
@ lne__16

Messages

W standard
W std_logic_1164

Q Transcript

VSIM 2=

# Loading ieee.std_logic_1164 (body)
# Loading work.half_adder(arch_ha)#l

S 3y S ol & bgiye

|Project : Testl |Mow: 0ns Delta: 0

V=Y U

Dh}ecis Tools Layout Window Help

J Help '7 m

View Dedaration
View Memory Contents
Goto Driver

Add

Copy
Find...

Insert Breakpoint
Toggle Coverage

Force...
MNoForce

Change...

Create Wave...

A=Y S8

OK S am a8 )l 1y Voo e Jluie PEIIOA 5o ;5 Cannd ol )3 395 00 ol A=Y S ollae (gloyomty dl>po opl > —F
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Clock Name
‘sim: /half adder/x

offeat —Duty

o 50
[ Period — Cancel
l1ood |
Logic Values————————
Ll
|

High: |1 Low: |0

First Edge
i Rising ¢ Faling

503, Wbl X, Y, S, C (sl 4on SNITE WS 5l oslazl L V=) JS5 Gollan (gjlo and 5l dm ol 05 (lp —0
A8 ol 1, Add>To Wave> Selected Signals ;55 18 cul, SIS

]d

ﬂ Wave

View Dedaration
View Memory Contents
Goto Driver

z To List

o)

X = Tolog
Find...

a To Dataflow

Insert Breakpoint

|¢ Processes (Active) Toggle Coverage

Force...
MNoForce
Clock...

Change...

Create Wave...

Vo) S
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¥

Messages
Jfhalf_adder fx
jhalf_adder fy

Jhalf_adder fs
fhalf_adder fc

W) JSs

Aaygl sty |y (g 3)Slas Jodr (g5l dend dn AS (gjls dnnd 5 by MORISIM Lo (31, 105 88 Y=Y Lislojl

Library IEEE;
use ieee.std logic_1164.all;

End Azl 1;

Architecture arch azl of Azl 1 is

Begin

y<= i0 When s0='0' and sl='0' else
il When s0='1' and sl1='0"' else
i2 When s0='0' and sl='1l"' else
i3 When s0='1l' and sl='1l' else

'l:"'

End arch azl;

Entity Azl 1 is
PORT ( i0,i1,i2,i3,s0,s1: in std logic;
y: out std logic);

S il A g adbgi 1) 0ailS men plod A1) =) oy a8

S (il andd olgzdd (63959 S (glil Ay g adei |y i VY (g0l 0diiS pen A8 V=Y syl
o slasl g 00,S cuslal 1) linlejl Lisw pa 5 blelS floj 55 sadslul (clalas plos laislej] pled )3 ¥=) pyes
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Y owleyT

O — a9 — gy (Ao — (S 5 5l00

39 byl cuwy> BoOlEAN_EXPr_1 aSloj ejle ol 55 sl o o3kl WHEN/ELSE o )Le ;1 53 VHDL &5 )
D4 0 033 Laass SigNAl_name 4 o Ll s

When/Else ,liigi aacld

Signal_name <= value_exprl WHEN Boolean_epr_1 ELSE
value_expr2 WHEN \Boolean _epr_2 ELSE
value_expr3 WHEN Boolean_epr_3 ELSE

Value_eprn;

A ool |y ol 5 Shes (65l audy azies MOdEISIM Jl58le 5 basa )3 1, V=Y JS5 ) 0 ¥ ,usl o us't) =Y ‘_,u.gl.a)‘

library IEEE;

use ieee.std logic 1164.all;

Entity mux 4 1 is

Port ( d : in std logic vector(3 downto 0);
5:in st logic vector(l downto 0);

¥: out std logic);

End mux 4 2;

Architecture arch mux of mux 4 1 is

Begin

Y<= d(0) when s="00" else

d(l) when s="01" else

d(2) when s="10" else

d(3) :

End arch mux;

VoF Sl e a8 A=Y s
S il s g g )V A Sl e VHDL a5 Y- i b

P93 irlojl (S p1 pod
S (il 5 A (il Jlb ISl L1y ¥ Y o0 VHDLAS 3 -Y oy a5
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Ja lacle cusl oad 0dld L 55 88 53 4S5 jakailen dg o odlatwl (ui 5 il ygiws bes (gl VHDL &S 5> Process o )le
LS % ol Comd B la JiSow 51 (S oS 058 0 2] Sloy Process

Process s ,luig oucld

Process (sensitivity_list)
Begin
Sequential statement;
Sequential statement;

End process;

d 5] L»— (]
DFF

clk =-»—>

nl—b———J

LIBRARY ieee;
USE ieee.std logic 1164.all;
ENTITY dff IS
port(d, clk, rst: IN 5TD LOGIC;
g: OuT STD_LOGIC};
END dff;
ARCHITECTURE behavior OF dff Is
BEGIN
PROCESS (clk)
BEGIN
IF (rst='1l"'") THEN
q <= '0";
ELSIF (clk'EVENT AND clk='1l'"') THEN
q <= d;
12 END IF;
END PROCESS;
END behavior;

éxwwoﬁf—@x@jchMQL?L,”\,J;TGW N;‘oti;;u
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3l s g 4 |) 9SS Jae (lojon i g ISE (5399 Ui 45 44 515 (555 1, V=Y, VHDL 52 Y=Y b o
S Camdg il ol 53 8l e plite iy slaylie pl,SLs ol VY S5 55 o ool L5 sl jleslizel b Y-V iule
olye @ Colo b Jlosl b g 39800 45V (o5 5 5l 3 oS laie Sl odlatul b g jlue (b Cumdg g (2)6 saisdgy9 3250 )]
1y o o3l oL ¥=F IS ,3 a8 V=Y Jgdo dillas (b )b oKl b oM cods VHDL o8 355 o Lais OMo ol 1 (i cdls

A5 il dund g ALy

Combinational

Logic | Qutput
L 2
combinational | State_next D Q State _reg
. Logic
input 1
clk L
INESH sy S pl,SLo J}LZ\—Y [
Silse o )l Bl b oM Gld 5 ySlos Jgu 2 VY Jou
Clk | Reset | En| Output
X 1 X 0
{ 0 1 d
{ 0 0 | No-change
LIBRARY ieee;
USE ieee.std logic 1164.all;
ENTITY dff Is
port(d, clk, rst, en: IN STD LOGIC;
q: OUT STD LOGI Ch:
END dff:
ARCHITECTURE behavior OF dff IS
Signal r reg, r next : std leogiec:
BEGIN
PROCESS (clk, rst)
BEGIN
IF (rst="'1") THEM
R reg; <= "0';
ELSIF (clk"EVENT AND clk="1") THEN
R_reg; <= R next
END IF:
END PROCESS;
13 R_next<= d WHEN en="1" else
R_reg:;
Q<= r reg;

END behavior;

Gyr gmlige 03,5 — pmikigas s edSCils | Olaml )3T ke dg o315
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(5,5 odlizul )lgi o0 85 (13,5 (s yelyb (sl GENEYIC

Jol5 0l 0 S Jgdo 1 VY Jgio
Clk | Clear | Load | Shift Operation

1 X X | keg> don ad S|

o | 1|0 Silye 3l

g e
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Library ieee;
Use ieee.std logic 1164.all;
Use ieee.numeric_std.all;
Entity counter 4 bit is
Port ( clk, reset: in std logic;
g: out std_logic_vector ( 3 downto 0})s
End counter 4 bit;
Lrchitecture arch counter of counter 4 bit is
Signal r reg: unsigned (3 downto 0);
Signal r next: unsigned (3 downto 0);
Begin
Process ( clk,reset)
Begin
If( reset='1") thep
R _reg<=(others=>'0");
Elsif ( clk'event and clk='1") then
R reg<=r next;
End if;
End process;
R next<= r reg+l;
g<= std logic _vector( r req);
end arch counter;

S el (b S 05l 4 PUISE sl 4y (29,3 VY 3 4y (w1 A &5 Semgis i ¥ oi)les VHDL 05 :¥-€ Wi loj
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IS lusco )3 0595 Sudlny!l Jolpo V-0

Project Navigator o1 (DesKtop) ,5suelS ;50 51 b cauas youno 1 pignsols’ a1 51530 p i canas jl s V=10
2,8 sualed saalie ) V-0 S 38l 5 cunys (glial 5l an auS SIS

o ISE Project Navigator (P20131013) & 1@@@

r

File Edit Project Source Process Tools Window »
| start @08 x|
Welcome to the ISE®
Design Suite
Project commands

[open Project...| [oject Browser|

[New Projecl...] [Ilpen Euample..]

Recent projects

Double click on a project in the
list below to open

122 | =
FSM i

Additional resources

Tutorials on the Web
Design Resources
Application Notes

Console 08 x|

ISE )8 o5 laxe 5 oles :V-0 JSCo
Dgd o b V=0 S 0 ymxy baulyd ol 3 0S8 LIS NEW Project a5 co, s 059, sbul (sl Y-1-0
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Create New Project

Specify project location and type. I

Enter a name, locations, and comment for the project

' Name: “ l

| Location: I C:\Users\mousa I @

Working Directory: |C:\Users\mousa | @

Description:

Select the type of top-level source for the project

Top-level source type:

| 'HDL [¥]

wor ) [ ]
Y-85

PG BB (g5l 030 yume 9 03,5 d)ls WS o sdalie IS5 > a5 Name oSy 1) Jlas 3550 0595 el 0oy (opl jo Y-V-0
dowoud yd 23S 3)lg 1y 1,5 a0 FPGA o (sl cluaseitio Y0 IS5 0,5 50 i |y NEXE 4eSs dw .08 yaseiie Al o0 LOCALION
5 laoMs &S Slag oy NEXT a5 69y S8 bl o (S5 oliulojl cpl )3 o ol (o (sl JolS” cilasiie olSiisloj]
0595 sy 38l i laore D)lg U iy FINISH  asS> (05 b 1y ojoxy ol dgib oo ol s oo ylis 1) o bl 035 lasuiie

NP IR

S ign 09 8 = ooligoy (5 018l | Dl y3T (ke g o8l
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— —
New Project Wizard

1 dw EEN &=

Project Settings

Specify device and project properties.

Select the device and design flow for the project

Property Name Value -
Evaluation Development Board Mone Specified hd
Product Category All hd
Family Spartan3E b
Device XC35500E i
Package PQ208 =)
Speed -5 >||=
Top-Level Source Type HDL b
Synthesis Tool XST (VHDL/Verilog) hd
Simulator ISim (WHDL/Verilog) hd
Preferred Language VHDL =l
Property Specification in Project File | Store all values hd
Manual Compile Order

VUD Cavren A liric C+. A A |\i'IJnI oy ':I -

[ree ) [ G |

FPGA Lo (¢l clasuio 3,5 3)ly & bgyyo 0,5 ¥-0 JSi

bl |y New Source  cuowd cpl )3 dgi 0 b (sloyy 0395 pU (g9 cunly SUIS™L Hierarchy  yisy jo ¥-0 S 6,00y 0 ¥-V-0
S

o ISE Project Navigator (P20131013) - C\Users\mous

File Edit View Project Source Process Tools

DPEFI L ¥DDOx|wal 5

|Design ~08 x|

[ | view(®) 8} tmplemer( ) [ simu
&l | Hierarchy i
& e+ | B New Sou
E ££] Add Source...
T Add Copy of Source...
=) ' Manual Compile Order
m
f(; ¥ Implement Top Module

> File/Path Display 4
i Expand All

% - Collapse All
el

E (M Find... Ctrl+F

Design Properties...

ISE 158l 5 Lao 3 03950 el o S, slos] :¥-0 IS5

djw&«.éaj;—wWJ&Ba-&hblQ@L)JT@MW;@.&‘J



19

Y Jla=s le.mio_mu.m olf;da,gl.o)'T

VHDL s gl file name " j5 o g 03,S" Clesl |, VHDL Module 4535 ol 0 0-0 S llas o slow] 6,00y 40 0-V-0
Lo Jlai 3)90 (JUom s (510l8)> (S jokas g 3 5 leadgyg pU gm0 p3:a55 |) NEXT slS” s 87 0)l5 1) 5la5 390
Lo 5L5 3y90 basta a3 1) FiNish S (cam 0y5xs 539 035 1y NeXt aeS> was plol ()8 islesl oyl 1 o oyl g1y 395 0 3,15

Dy )5 Lol Glowsgs g a8 Slle (S axio cpl p3 0S8 €8> .ol 03LIVHDL 357 3,5 3,y (¢l

Select Source Type

Select source type, file name and its location.

%] IP (CORE Generator & Architecture Wizard)
[) Schematic

[£) User Document

Verilog Module

[¥] Verilog Test Fixture File name:
|

[ VHDL Library

[¥] VHDL Package

[ VHDL Test Bench

%% Embedded Processor

Location:

| C:\Users\mousa\Led_Azl | @

E Add to project

0593 4 (Sl bl £g s 0oy -0 S5

djw&«.éaj;—wWJ&Ba-&hblQ@L)JT@MW;@.&‘J
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o ISE Project Navigator (P.20 3) - =gy X

[2 File Edit View Project Source Process Tools Window Layout Help E“EE
DPEF L[YeEXxwel 2 R R ma0~se[re P9

[Desgn =08x &[5 _yse IEEE.NUMERIC STD.ALL; -

[H View @) {B:I} Implemer ) @ Simu » 26

£l | Hierarchy 27 - Uncomment the following library declaration if instantiating

- © Led_Azl 2 28 — any Xilinx primitives in this code.

| &3 xc3s500e-5pq208 29 —library UNISIM;

gl (WP REEETEIE | | 30 —use UNISIM.VComponents.all;

A 31 ) )

2 “ 32 entity azlis

— A 33 end azl;

- A 34

| 35 architecture Behavioral of azl is

: €2 Mo Processes Running O 36

7L | Processes: azl - Behaviora = | 37 begin

% L Design Summa... L 38 =

90| % Design Utilities |~ 39

=| W CreateSche.. 40 end Behavioral;

- -[E viewComm... 41
. [ ViewHDLIn.. 42 my
2‘ User Cunstraln:i i a m b

& start =3 pesgn |1 A ] 2 azl.vhd B[z Design Summary =]

Console #0848 X
Started : "Launching ISE Text Editor to edit azl.vhd". -
Launching Design Summary/Report Viewer...

[

4 1 >

Console |° Errors |_A Warnings ||i Find in Files Results ‘

Add a new source to the project Ln 10 Col 10 VHDL

50 JSa

VHDL oS LFPGA o (5T (530 40l y g 3w Jolpo Y-0

Lo JS 03,8 Sb il am |y i W oS gen Gialosl 08 9 (V-0 e Jealljgiws @ollas ) iS5lo) Testl pb b (glojgp V-Y-0
435 S VHDL L6 4 bgsyo

Ao g ol jaw &S AL 4wl ol pl uS” ST cdls ) 45 s |y Synthesize 435 Process o I VHDL &S i (gl Y-Y-0
Dgais g0 03> isles CONSOIE o)y 3 (09) (3950

5 oyl i ol ) 1,5 Design SUMMErY cueud 9 ProCeSS o,oy )3 ol ol F-F Lisu Gislesl 85 jiw 5l sa 1Y-0 oy pod
A8 158 5 00,8 cublaaly canlie clbusgi L,

é){ wdﬁ.@so;f—y@y&écmblQ\?%QJST@MW"K@‘J



21

Y Jla=s LsLmra_um oli_.d'b._gl.o)'T

7 gwloyT
FPGA &ty g3y b 9
PP VP

pao il slaadly asX0) il Asis g5yd0b BB sk it gladasuin gl byl a0y bB sladsly aSol s«
38 L eayid LSy slajlie b dwolio 3 LPLD 5 s lapiuns siloodly 9 colo anjp cul (brdey (Sl calo
Bl sly o)l 295y (b adol dls o > was snl (gilwedly (glp YD layadie 85 el 5 sl Sl (ASICS) ol
Siy2aby B sloadl sl odlitul (Siisen deogs i 3)Slas (2l 4l sy Oizmen 5 L ol (gjlwosly (loj )3 syl ke
Ll LPLD il ably 0y cucly LSOC ;5 Lileio ojlg)0 3)lie U yauken 51 odliii] 4y L5 oo oS5 Lo p0 1) atsdS aad G 51 .l
905 Alen 5L gotie slayisy ;5 LPLD g e o3litwl LPLD | pivw Hid, ol ol slp 03 ok WSOC sk j»
sal)> 3)90 53 SleMbl V=5 Jgao 39 oo olitl o] porie 1nb (sl (iaio slaojs 5 ma o (s Fomels Clbl)l 018G e

e o L L VOIA o U oolades slos slaojgy 5l Jols

FPGA sl b ol V-1

b 3 xSy ok & 29 (A0S b Shyelp )l i 350 0 53 Wl e (FPGA) sjjacby JB slaceS «l)f
g oo 03laiwl o] pane Ll g SOC suuzmy (slapimms (i 03ly (gl WFPGA 3l 0jg 0l s> 20 oo 03ldim] oz (sbopiiunw
O sk 50 pgnal ila s 9 DSP wodijly y (gly 5L 090 38l g 1581 oy gyl s o yiasd CublB Jbloy FPGA i 03 piuS ooléssl
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' EEll 4 bit-stream
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! 01
4-input "look up tahle"
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Input /]
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Output Enable g

Data Out 1
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Output Clock —T—Latch
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Dataln 1 4—.@3
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addr
CASCADEOUTA CASCADEOUTS
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15000 Block RAM
] DOA
N
dii ] ADORA Port A
"( / Reconfigurable < wea
] ENA
Memory - 55AA 0OA f—e
»CANA DOPA P
=] REGCEA "
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oD DOPY [
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SPARTAN 3 Olalad 3 (6590 #-F

Jslos S5 el D oMb o 4 5 6935 Jlo LUT 5 (5l &5 cal LC ilaie Jshos oSy SPArtan 3 asad ayly jaie oy yiage
s s RAM alails Sy &g gl BB LUT il 1Sl (o Jlae Sy 5 ol @ilsi sl sy (gl W85 e Sy eyl ilaie
(CLBY iy Lial)] Lilate Ssly Sy o SHiCE Jlon 4y 5 A3 o |y SICR pliy 05,8 Sy Sty it Jghugd bl o o yiamssy s

g

5 @959 S s (DCMY Jlimes cesle upie RAM Ssly ¢ 5 0aiS oy 1ol 5,5k Ssb g5 Jba (sol> Spartan 3

S o o3lit] el i B ol g uilS 3 S « el ey inlS (gl (658 Jlioms dils S, 5 DCM oS,

25l o CX3SE00E olSiolojl sjgel 5y y3 o3kl 3y90 4l ams o Lis |, SPARTAN 3E aisly s clascie Jgis 5

"Look Up Table
*Configurable Logic Block
*Digital Clock Manager
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/
/
/ LT Toes TITTITTTTLT
/
/
y _—
/ ———
/ DCM — |
/ —
/
y —
/‘ |———
/ |
/
/ CLBs —
/ —
/ o
/ ——
/ eee 1L I
/ e —
I0Bs
CLBs |
%] r=y r= %) —
m 1 1 m [N E—
o o o \\ Hn [ |
\
\ : / : \ :
10Bs \
Block RAM Multiplier
DS312_01_111904
Notes:
1. The XC3S1200E and XC3S1600E have two additional DCMs on both the left and right sides as
indicated by the dashed lines. The XC3S100E has only one DCM at the top and one at the bottom.
SPARTAN 3E oslsils FPGA Jislo Av-5 s
FPGA SPARTAN 3 sl glgl 5V Joan
CLB Array
Equivalent (One CLB = Four Slices) Block Maximum
System Logic Total Total Distributed RAM Dedicated Maximum | Differential
Device Gates Cells Rows | Columns | CLBs | Slices | RAM bits(!) | bits(!) | Multipliers | DCMs | User /O | /O Pairs
XC3S100E 100K 2,160 22 16 240 960 15K 72K 4 2 108 40
XC3S250E 250K 5,508 34 26 612 2,448 38K 216K 12 4 172 68
XC3S500E 500K 10,476 46 34 1,164 4,656 73K 360K 20 4 232 92
XC3S1200E | 1200K 19,512 60 46 2,168 8,672 136K 504K 28 8 304 124
XC3S1600E | 1600K 33,192 76 58 3,688 | 14,752 231K 648K 36 8 376 156
Notes:

1. By convention, one Kb is equivalent to 1,024 bits.

(JL'“) |) aliscs (S Al &9; L SPARTAN b.)lyl> FPGA dwdl)) <$9) 1AW My dLQ(AM.C 9 slael ‘_s.uw e 9 e ‘_gl.hpl;sw
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Device Type
Package

Speed Grade
Temperature Range

Pin P1

Mask Revision Code

— Fabrication Code

— PQ208AGQ0525
D1234567A

IE

T

Process Technology
Date Code

Stepping Code (optional)

Lot Code

DE32-1_06_102905

@ 4 L FPGA a3l g5) By g dlasl sline (toled VY7 IS

BGA Ball A1

Device Type
Package

Speed Grade
Temperature Range

S
o $7 XILINX®

) — Mask Revision Code

_— Fabrication Code

SPART Process Code

XC3S2

FT256AGQ0525 Date Code
D1234567A! - Stepping Code (optional)
4C ™ Lot Code

|

/

s 4w L FPGA aily g9y Bgy> g dliel glime yinlod :VF-F S5

(S A £ il S sy il g5 Jlio jolay :3)51 Cusdy |y FPGA aily clasuin ol 0 VF=F 5 W-F sl 6 @ a5 b

Example:

Device Type

Speed Grade

Package Type

I

30

.D):\‘..C 9 )l{ dl.é.)

XC3S250E -4 FT 256 C S1 (additional code to specify Stepping 1)

I

Temperature Range:
C = Commercial (T, = 0°C to 85°C)
| = Industrial (T, = -40°C to 100°C)

Number of Pins DS312_03_111805

FPAG ailp o) slacuade g slael porie 0—5 IS

@y |y WLUT 4 bslice 5 CLB sluss Y=5 Jgio 5 uizman .Casl 005 03l L5 b LUT o Slice 5 CLB Caadge Vo= IS5 5

ol 0as 03> lis SPARTAN 3Eoeolgls caliseo (slaailys
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SPARTANSE oslgls cilisee slaails ) b Slicey lo CLB sl % Jgio

y I . . . .
p . . . . .
s ¢ __* __*__°*_ __°* _
7 | | 1] |
// — 1| XOY3 || X1Y3 |ll] X2Y3 || X3Y3 |l e e e
/ - | 1] |
— | 1] [
// 1 (| Xoy2 || X1Y2 ||| X2Y2 || X3Y2 | e e e
7 - l_—_—:::_—:“:::;-:: =
// — | I I
| | | eoe@
Spdrtan-BE — : XO0Y1 || X1¥Y1 |: xX2Y1 || X3Y1 |
7 FPGA 1 | I |
// ] 1] XOYO || X1YO [I|] X2YO [| X3YO || e e
, | | || S —
% /‘|||‘L‘|||||IOBS|||||| soe
CLB Slice DS312-2_31_021205

CLB CLB CLB LUTs/ Equivalent RAM16 / Distributed
Device Rows | Columns | Total(!) | Slices | Flip-Flops | Logic Cells SRL16 RAM Bits
XC3S100E 22 16 240 960 1,920 2,160 960 15,360
XC3S5250E 34 26 612 2,448 4,896 5,508 2,448 39,168
XC3S500E 46 34 1,164 4,656 9,312 10,476 4,656 74,496
XC3S1200E 60 46 2,168 8,672 17,344 19,512 8,672 138,752
XC3S1600E 76 58 3,688 14,752 29,504 33,192 14,752 236,032
Notes:

1. The number of CLBs is less than the multiple of the rows and columns because the block RAM/multiplier blocks and the DCMs are
embedded in the array (see Figure 1 in Module 1).

FPGA (o ;5 ady b V-7

Gilas FPGA oy Sy plsl slye S oo 0lil VHDL o3l asliy g 5l &igas (sl FPGA 351 eis S Jnlpo by olsT o),y

il pj Jolye
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o 4iiS O iulojl 5 4 asc] gillas 08 bl CMISE_projectitest? yuwe ;> LED_ON_OFF sbbL (clojgp ISE ,l38la 5 basxe y
445 0,55 LED_ON_OFF b L VHDL L5 ;5 1, 535 58

Library ieee;

Use ieee.std logic 11 64.all;
Entity led on off is
Port (
X : in std_logic;
Y,xbar: out std logic);
End led on off;
Architecture arch led of led on off is
Begin
Y<=not x;
Xbar<=not x;
End arch_led;

LED Sy 3,5 Losels gy sly VHDL 5 Y- I3

29 5 45 B 451 |) SYNMNGSIZE £iy35" gugus g 365 0,033 030190 ) 04d idgp uS' el po (] 0 )
- JS5 sillas) 48" sl 1, user constrain> Floorplan Area/lO/Logic (plan Ahead) «: ;s Processes jiso 5| -V
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library iecee;
use ieee.std logic 1164.all ;

entity display is

port (
input: in std logic vector( 3 downto 0);
sel : in std logic vector( 1 downto 0);
an: out std logic vector (3 downto 0) ;
s_seg : out std logic vector (7 downto 0)

);

end display ;

Architecture arch_display of display is
Begin
process (input)

begin

case input is

when "0000" =>
s_seg<="00000011";

when "0001" =>
s_seg<="10011111";

when "0010" =>
s_seg<="00100101";

when "0011" =>
s_seg<="00001101"3

when "0100" =>
s _seg<="10011001"3

when "0101" =>
s_seg<="01001001";

when "0110" =>
s_seg<="01000001";

when "0111" =>
s_seg<="00011111";

when "1000" =>
s_seg<="00000001";
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54
33

when "1001" =>

s seg<="00001001";

when others =>
s seg<="11111111"";
end case;
end process;

process (sel)
begin
case sel is
when "00" =>
an <= "1110";
when "01" =>
an<="1101";
when "10" =>
an<="1011";
when others ==
an <= "0111";
end case ;
end process ;

56 end arch_display;‘
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