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ALU
(Unidad Aritmética Logica)

Objetivo. Disefio y construcciéon de un ALU que por sus siglas en ingles significa
Unidad Aritmética Logica.

Introducciéon. En computacion, la unidad aritmético logica, también conocida como
ALU (siglas en inglés de arithmetic logic unit), es un circuito digital que calcula
operaciones aritméticas (como suma, resta, multiplicacion, etc.) y operaciones logicas
(on-off, 1-0), entre dos numeros. Muchos tipos de circuitos electronicos necesitan
realizar algun tipo de operacidén aritmética, asi que incluso el circuito dentro de un
reloj digital tendra una ALU minuscula que se mantiene sumando 1 al tiempo actual, y
se mantiene comprobando si debe activar el sonido de la alarma, etc.
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A,B son datos de entrada de n bits
S es entrada de control, con 2™ operaciones
F es la salida

Especificaciones. Disefio y construccion de un sistema que consta de cuatro bloques
funcionales, 2 aritméticos (Multiplicador binario y sumador binario) y dos logicos
(Operacion AND y OR).

El ALU se compondra de:

e Multiplicacion Binaria

e Suma Binaria

e Suma Booleana (OR)

e Multiplicacién Booleana (AND)

Dichas operaciones se realizaran con dos nimeros binarios, cada uno con dos bits.




Diagrama de bloques.
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Después de obtener el objetivo, especificaciones y diagrama de bloques del ALU
(Unidad Aritmética Logica) procedemos a crear el modelo esquematico del mismo con
el software Xilinix-ISE, creando cada uno de los bloques por separado como se
muestra a continuacion.
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Bloque esquematico OR

[B) File Edit View Project Source Process Add Tools Window Help
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‘Sources for. | Synthesis/Implementd | Number of; | LUTs

Hierarchy Resources  Preserve
ALU
- £ xc 320041256
- [f] Mand (Mand sch)
- [ Mor (Mor.sch)
[ Mutty (Muty.sch)
- [£8] Suma (Suma.sch)

S Sources | poy Snepshets | () Lbrates | = Symbos ‘

[ Select Options =

When you cick on a branch

Select the entire branch

Bloque esquematico MULTY

Sources for: | Syrthesis/Implemertd w | Number of: | LUTs

Hierarchy Resources  Preserve
E]AL

£ £Exc3200-4t256

“-[©] Mand (Mand sch)

[8] Mor (Mor.sch)

[0 Muby (Multy sch)

B @ Suma (Suma sch)

B} Sources | oy Srnapsnots | [ Ubraries | > Symbols

[ Select Cptions ]

When you click on @ branch
@ Select the ertire branch

@) Select the line ssgment

When you move an object

Keep the connections to other objects

() Break the connections to other objects

When you use the area select tool, select the objects that
@ Are enclosed by the area

© Interssct the area

When you use the area select tool, select
@ Objects excluding attibute windows

© Attributes windows only
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Bloque esquematico SUMA

Sources for: | Syrthesis | Number of: | LUTs
Hisrarchy Resources  Preserve
- A
= £ xc3s200-4t256
[] Mand (Mand sch)
[£] Mor (Mor sch)
[ Muity (Muty sch)
[£] Suma (Suma sch)

3 Sources | gy Snapshots | [y Lbraes | 2 Symbols

[ Select Options || =

When you click on a branch

@) Select the entire branch

@) Select the line segment

When you move an object
Keep the connections to other objects

~) Break the connections to other objects

m

When you use the area select tool, select the objects that :
Are enclosed by the area H

@) Intersect the area

When you use the area select tool, select

@ Objects excluding attibute windows

@ Attributes windows only

Bloque esquematico BUSS

1 library IEEE;
Sources for: Syrrthesis/lmplementﬂ Number of: | LUTs b4 2 use IEEE.STD LOGIC_11é4.RLL:
Re A 3 use IEEE.STD_LOGIC_ARITH.ALL;
Bes | Tresave 4  use IEEE.STD LOGIC UNSIGNED.ALL;:
5
[ entity BUS3 is
7 Port ( RO : in
g Rl : in 5T
9 R2 : in 5
B} Sources ‘mSnapsHots ||Eubmnes ‘ 10 R3 : in 3
11 L : out g CIOR (3 downto 0)):
12 end BUSS;
Processes 13 ) ) R
M Add Exsting Source i: architecture Behavicral of BU3S is
[  Create New Source 15 begin
- I View Design Summary T
=8  Design Utiities 18 Process (R3, RZ, R1, RO)
- Create Schematic Symbol 19 begin
. 20
View Cor d Line Log Fil
[E]  View Command Lne Log Fie 21 i£(R3="0" and R2='0' and R1='"0' and RO='0') then
E View HDL Instantiation Template 22 L <="0000" -
ﬁ User Constrairts 23 elaif (R3="0" and R2="0' and Rl1="0" and RO='l') then
=Z-f2  Synthesize - XST 24 L <="0001";
~[B View Synthesis Repor 25 elsif (R3='0" and R2='0' and R1="1" and RO='0") then
- 26 L «="0010";
View RTL Schemati y
% \.‘IEWT hclems'ch . 27 elsif (R3='0" and R2='0' and R1='1' and RO='1') then
o iew |echnology schematic 28 L «="0011":
T 2@ Cheek Syntax 29 elaif (R3="0" and R2='1" and R1="0" and R0O='0") then
#-#Q  Generate Post-Synthesis Simulation Model 30 L <="0100";
- 31 elaif (R3="0" and R2="1' and Rl="0" and RO='1l') then
P2  Implement Design
P2  Generate Programming File 32 L s ooty
33 elsif (R3="0" and R2="1' and Rl="1" and RO='0"') then
34 L «="0110";
35 elsif (R3="0" and R2="1' and Rl="1" and RO='1l') then
36 L «="0111">
37 elsif (R3="1" and R2='0' and R1="0" and RO='0"') then
38 L «<="1000";
39 elsif (R3="1" and R2="0' and R1="0" and RO='1') then
40 L <="1001";
41 elsif (R3="1" and R2='0' and Rl="1" and RO='0"') then
42 L <="1010";
43 elsif (R3="1" and R2="0' and Rl="1" and RO='1') then
44 L <="1011";
43 elsif (R3="1" and R2='1' and R1="0" and RO='0"') then
46 L <="1100";

47 212ifIR3="1" and B2='1' and B1="A" and RA='1'4 than




BUSMUXY (VHD Module)

x 1 library IEEE;
Sources for: | Synthesis/Implementg | Number of: | LUTs - 2 use IEEE.SID LOGIC 1164.ALL;
Hisrarchy Res 3 use IEEE.STD LOGIC ARITH.ALL:
: - 4 use IEEE.STD LOGIC UNSIGNED.ALL:
= BUSS s = -
= €3 xc3s 2004256 6 entity BUSMUXY is
7 Port { LO in 3TD _LOGIC VECTCR (3 downto 0);
[alsfs BUSS - Behavioral (BUSS vhd) 8 L1 : in STD_LOGIC VECTOR (3 downto 0);
@Mand(C:/Userstumno/Documents/}\LU/’ALUf’Mand.sch] a L2 : in 5TD LOGT C /ECTOR (3 downto 0):
] Mor {C:/Users/Alumno/Documents/ALU/ALL Mar sch) 10 L3 : in STD_LOGIC_VECTOR (3 downto 0):
- [8] Multy (C:/Users//Alumno /Documents/ALU/AL/Mutty sch) 8 Z i oour DTE,LCG:: JECTOR (3 dawnto 0);
- [&] Suma (C:/Users/Alumno /Documents /AL U/AL L/Suma sch) az Sele @ in  STD LOGIC VECIOR (1 dewnta 0)):
13 end BUSMUXY:
-] TOP (TOP sch) 0
1z architecture Behavioral of BUSHMUXY is
< ] v 16
g Sources | gey Snapshots | [ Lbraries | T
Processes 2 pegin
Add Edsting Source 22 case Sele is
Create New Source 23
Design Utilities 24 when "00" =>
Check Syntax 25 Z <=L0;
26 when "01" =>
27 z <=L1:;
28 when 710" =>
23 z <=L2;
30 when others "11" =>
31 z <=13;
32
33 end case;
34 end process;
25
36 end Behavioral:
37
38

Unioén de bloques funcionales

[ File Edit View Prn}ect Source Process Add Tools Window Help
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Symbols ¢that begin with MOR)

MOR

Symbol Name Fitter
[MOR |
Orientation

Rotate 0 [=]

| Symbol Info |

=13 Sources @s-aapsrm | Ubraries |2 symbols

| Add 1/0 Marker Options

When you click near the end of 3 branch, what

do you want to do

© Add an automatic marker

© Add an input marker

© Add an output marker

©) Add a bidirectional marker

© Remove the marker L

‘When you add an 1/0 marker, set its orientation

so its direction from its connection poin is to the

| Automatic =]

| i : : : : : : : : e : e : i
[S%{Frocossous) 3 Opt 3% Design Summary | [4) BUSSvhd | [ BUSYMUXvhd | [B) TOPsch™
x Process "Creating Schematic" completed successfully -
Started : "Launching Schematic Editor to edit TOP.sch". =

[5] Console | @) Emors I_AWan’ngs |Tchonsde |ﬁl‘1nd‘nﬁe.
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Una vez creados los modulos revisamos la sintaxis y creamos el simbolo esquematico de
cada uno, para posteriormente pasar a la asignacion de los datos de la tarjeta (Spartan-3
Starter Kit Board) que utilizaremos y probar la ALU (Unidad Aritmética Légica) que hemos
creado.
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Resultados obtenidos.
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Conclusiones.

VHDL es un lenguaje que permite el uso de herramientas con tecnologia moderna,
ejemplo de esto es la tarjeta programable SPARTAN-3 que facilita el disefio de
sistemas digitales (como se pudo apreciar en esta practica) nos ahorro tiempo, y bajo
costos pues no requerimos adquirir algin circuito integrado, y esta tarjeta nos servira
para disefiar otros sistemas digitales.




