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AGENDA

Need to reprogrammable hardware (FPGA)
Introduction to VHDL

Code Structure

Hands-on 1: AND gate +Simulator Environment
Data types

Generic building blocks of MIPS:
Hands-on 2: sl2
Hands-on3: generic 2x1 MUX



NEED TO PROGRAMMABLE
HARDWARE

To Design a hardware solution
Define the problem

Design the Logic circuit

mplement the design

Evaluate and test the hardware circuit

What you will do to change this hardware solution

This is the ASIC (application-specific integrated circuit)

Ex: after we launch a satellite to its orbit, we need to
change some of its logic ??7!


http://en.wikipedia.org/wiki/Application-specific_integrated_circuit

FPGA

Field Programmable Gate Arrays (FPGA) is an
Integrated circuit that is capable of being
reprogrammed after its manufacture using HDL

code. .

SEIssssasasasass 3
ilm <] TRgrarararararar vk Tehe !}
i i E e N
— IF IF IF IF IF IF IF IFF N\ e )
- W“ -] BT TR R L REEE
Programmable |3 z'F 7'f 3'F 3'F 3'F 3'F =¥ 3%F 5| /O Blocks (IOBs)
Interconnect T LF IF LF LF 3F IF IF IR
-;‘?F IF IF IF IF LF IF LFD
S e el el

FPGA architecture

Configurable
Logic Blocks (CLBs)



INTRODUCTION TO VHDL (1)

VHDL stands for VHSIC HDL.
VHSIC: Very High-Speed Integrated Circuits
HDL: Hardware Description Language

It describes the behavior of an electronic circuit or system.
It can be translated into a hardware circuit

It can be tested on software simulation before hardware
Implementation

VHDL is a standard, technology/vendor independent language,
and is therefore portable and reusable.



INTRODUCTION TO VHDL (2)

_|_|_|_|_|_|_
:l:lhu veciondcowmicds | Simulation 1T i T
= I"ﬂ" 1t

Circuit Design Flow: g m—
-VVHDL Code & simulation g B

-Map, Place and route NS

- Synthesized to Netlist file wm @

s y x".Sr;.iEgEcn
Be - — )
= EE B Miace o [ e
- Generated Bit-stream EEmEE = L
: ﬂm Sitsirzam

-Download and test TN




CODE STRUCTURE

VHDL Code is divided into 3 parts:
Library declaration: like using statement in C#

Entity: specifies 1/O pins of the circuit

Architecture: describes the behavior or function of
the circuit

LIBERARY
declarations

Basic
ENTITY > VHDL code

ARCHITECTURE




CODE STRUCTURE: LIBRARY(1)

LIBRARY declarations:
Contains a list of all libraries to be used In the

design.
Most common libraries are ieee, std, work
A library contains packages, LIBRARY

PACKAGE

and a package contains parts w——
(data types & subprograms) PROCEDURES

COMPONMENTS
CONSTANTS
TYPES




CODE STRUCTURE: LIBRARY (2)

To use a library,
LIBRARY library name;

USE library _name.package name.
package parts;

For example:
LIEEARY ieee: —— A semi-colon () indicates
USE ieee.std logic 1164.all: -- the end of a statement or
LIEEARY s=td: —— declaration, while a double

UO5E std.standard.all; —— dash [(--) indicatezs a comment.
LIBERARY work:;
USE work.all;



CODE STRUCTURE: ENTITY (1)

Entity Is the most basic building block in a design. It is a
list (with specifications) of all input and output pins (ports)
of the circuit.

entity <entity _name> Is

port (
<port_name> : <mode> <type>;
<other ports>...);

end <entity _name>;
port_name: any name, except VHDL reserved words
signal_mode: IN, OUT, or INOUT.
signal_type: BIT, STD LOGIC, INTEGER,...

10



CODE STRUCTURE: ENTITY (2)

For example, let us consider the AND gate entity, its
entity can be described as:

entity and_gate IS

port(a:inSTD LOGIC; i
b:in STD_LOGIC; b} :
X:outSTD LOGIC);
X <=aAND b;

end and_gate;

11



CODE STRUCTURE: ARCHITECTURE

Architecture contains the VHDL code, which describes the
behavior of the entity.

ARCHITECTURE archi_name OF entity_name IS
[declarations]

BEGIN
(code)

END archi_name;

12



CODE STRUCTURE: ARCHITECTURE

For example, the architecture of AND gate should be:

ARCHITECTURE myarch OF and gate IS

END myarch,;

13



CODE NOTES

VHDL Is case insensitive.
Its statements are inherently concurrent (parallel).

Only statements placed inside a PROCESS,
FUNCTION, or PROCEDURE are executed
sequentially.

VHDL is a hardware description language, so our
main goal is the RTL not reducing number of code

lines.

14



HANDS-ON1: AND GATE cIRCUIT

Implement and test the AND gate circulit.

15



XILINX GETTING STARTED (1)

We will use Xilinx ISE 12 to write and simulate VHDL code

File Edit View Project Source Process Tools Window Help

DR800 Exwa®lifEXX2B[AIZSCollse]ias L9
& X

Also, check out the "What's New” help page,
available from the "Help® menu.

16



XILINX GETTING STARTED (2)

Create a New Project from File > New Project
- ject Wizar x|

—Select the type of topJevel source for the project
Topdevel source type:
fHOL =

Mare Info Mext = Cancel |

17




XILINX GETTING STARTED (3)

Specify the Language to be “VHDL”

55 New Project Wizard - Device Properties g
Select the Device and Dezign Flow for the Project

Property Hame Yalue |
Product Cateqgory All d
Farmnily WirterZF hed
Device HCAP20 K
Package FF396 hed
Speed -7 &
Top-Level Source Type HOL

Synthesis Tool HET WHDL A erilog) 4
Simulator ISE Simulator WMHD LA enilog) A
PIEI:E”Ed ane | [ | _lll'llllﬂ || | | || I v

|| | || | | | || | ||

Enable Ernhanced Desiagn Surmmany

Enable Meszage Filkering []

Dizplay Incremental Meszages ]

< Back ” Hest = l [ Cancel 18




XILINX GETTING STARTED (4)

Choose New Source > VHDL Module and choose a name

=

Create a Mew Source

Source File Type

- . —I
L | |

= New Source Wizard - Select Source Type

BE %

"{] |F [Coregen & Architecture \Wizard]
Schematic

-+ State Diagram

Test Bench waveFomn

=] Uszer Document

Yerilog Maodule

?U*;T“i:-:tl— - o oy

| P]WHDL Package
) WHOL Test Bench

Creating a ng
Additi

Mare Infa

File name:
" ]

ndgate I
B
Locatiarn:

E:\Teachingbérchitectureh2009\MyCode"ND Gate | [ .-

Add to project

< Back Mest » l [ Cancel

19



XILINX GETTING STARTED (5)

Use entity wizard to create your entity
=

Create a Hew Source

Mew Source. .

Source File Type
! ﬂ Hew Source Wizard - Define Module g
Entity Mame | andgate
T .
Architecture Mame | myarch I
I I
Poart Hame Direction Buz M5B LSB ~
a In ~]
G in |
" out | ]
L N S S s s .. lv |:|
in ]
Creating a ne . ]
Adit " [
in _V_D
" vO
in _V_D
tare Info in [ v | i
[ ¢ Back ] I Mt » l [ Cancel 20




XILINX GETTING STARTED (6)

Then click next buttons for subsequent dialogs till wizard is

finished

ﬂ Xilinx - ISE - EX\Teaching\Architecture\2009\MyCode\ANDGate\ANDGate. ise - [Design Summary]

=0t

O ES

Sources
Sources for: | Synthesis/mplementation
=) &NDGate
= £8 xc2vp20-7HF396
ﬁﬁﬁandg...

Ef$ Sources

Processes

{51 Snapshats | [ Libraries

Processes for: andgate - myarch
[ AddExisting Source
Create Mew Source

Design Utilities

¥
"% User Constraints

R

Synthesize - X5T

|
E View Design Summary
2 Implement Design

?

r
r
r
r
r

t
t
t

Generate Programming File

<

El—t Processes

Started @

Started :

<
E Console

Tranzcript

@ Erars

v

L Warnings

E File Edit Yiew Project Source Process Window Help
AR EX BDe i HE® ST B DD AR M
G R YA IO =2 E%

[=]F] <]

_ 2 =%
» A% A MW
X FPGA Design Summary ad ANDGATE Project Status
= Design Dverview Project File: ANDG ate.ize Current State: Mew
5
] Summar;
Dioe Proierties Module Hame: andgate + Errors:
D Timing Carstraints Target Device: wo2vp2l-7HE89E + Warnings:
[ Firout Report Product Yersion: ISE 3.2i + Updated: Fritar 13 14:33:48 2009
[ Clock Report

=~ Errors and Wamings
[ Surithesis Messages
[ Translation Messages
D Map kMeszages
[ Place and Route Messages
D Timing Meszages
D Bitgen Meszages
[ AT L
Project Properties
Enable Enhanced Design Summary
O Enable Message Filtering
[ Display Incremental Messsages
Enhanced Design Summary Contents
Showe Partition Drata
O Show Erors
O Shaw'wamings
O Shaw Failing Constraints
O Show Clock Report

andgate. vhd

& Design Summary

"lLaunching Design Sunmary™.

el Tl Shel

| Findin Files

ANDGATE Partition Summary

Mo partition information was found.

Detailed Reports

Report Name Status Generated Errors Warnings
Synthesiz Report

Tranzlation Report

b ap Report

Place and Route Report

Static Timing Feport

Bitgen Report

"Launching IZE Text Editor to edit andgate.wvhd”.

Infos

Ln1Call

21



XILINX GETTING STARTED (7)

Double click on source file on left panel and complete the
architecture code

= Xilinx - ISE - E-\Teaching\Arc hitecture\2009\MyCo de\ANDGate\ANDGate. ise - [andeate.vhd*] =)ot
[ File Edit Wiew Project Source Process window Help (=I5 ]

HEP B NiBBEDD:,R v ¥

DPFPEHS LidDRX e MifP
2T ZEL 4N IW

FFE SR QO €x

Souces T —— 0
Sources for: | Synthesis/implementation [w 19— b
20 | library IEEE:
= ate
& gjﬁ2om?5 — I 21 = TEEE.STD LOGIC 1164.ALL; |
22 | yse JEEE.STD LOGIC ARITHALL: _ _ 4 . :
| NEL - PR 23 use IEEE.STD_LOGIC_UNSIGNED.ALL: lel’al’y Declarations
24
———- Uncomment the following library declaration if instantiating
25 L} he followi lik decl i if i i i
E'[ﬁSDurces | Shapshots M 26 ———- any Iilinx primitives in this code.
£ @ 27 -—-library UNISIHN:
Processes 28 - uge NISTH VComponents:alli . _ _
Processes for: andgate - myarch 2 ) ) I
[ AddEsisting Source 20 Elntlty BESEEEE 1 I
31 Port { a : in 35TD LOGIC; 1 it
D Create Mew Saurce 32 I b : in STD LOGIC I Entlty Deflnltlon
£ View Design Summary 33 x_: out STD D LOGIC); J
‘ﬁ Design Utilities 34 mdmdqa,te__ o — — — __ : —
‘ﬁ User Constraints 35 !1 I =
E) Synthesize - %5 T 36 rehitecture myarch of andgate is
2 Implement Design 37 !
E-f)  Generate Programming File 38 liJEd I I A h
39 rchitecture
0k Li. Al — |
41 — — — — — — — — — — — —
42 end myarch; 22
— 1 1 43 [v]




XILINX GETTING STARTED (8)

- - =] Xilinx - ISE - E:\Teac hing\Architecture\2009\MyCode\Al
After ed Itl ng y CI ICk Save button m File Edit ‘iew Project Source Process ‘Window Help
DFEHS L: DR e i pL
" FHEE HMUALAL QO iEr 2
Then, In processes panel, double | 2 ° .
1 (19 h 1 ST” : Sources far: | Synthesiz/lmplementation “ 13 -
click “Synthesize — X item to [ o . [p—
synthesize your code e 2 e o
use
y y u ﬁﬁﬁandgate-myarch [andgate. vhd] 23 use IEE]
24
25 ———— T
Sources 4 Snapshaots Libraries 15
Elﬁ o F ID 27 —-—libral
Frocesses 25 ——use U
Proceszses for: andgate - myarch ~ 25 )
L 30 entity :
[ Add Esisting Source 31 For
[ Create Hew Source 33
= Wiew Design Summary 35
B , + % Drezign Utilities 34 end and
#-P)  Generate Post-Synthesis Simul: 47 end myarch; E- & AN —— 35
= £ Inplemet Desian | s [, smiesze-xsT 1 e
& % £ (0] ynthﬁHepDr 2; beni
. . egin
El_t FEEEsEEs andgate. vhd % Design Summary Q View RTL Schematic 39
@ Yiew Technology Schematic _
T WARNING:ProjectMowt - "E:/Teaching/lrehitecture/2009/MyCode/ ANDGat 40 x <= |
IS I S S e e S e . E} Check Syntax o 41
I Process "Synthesize™ completed successfullyl + E} Generate Post-Synthesis Simul: 4z end rmyal
8 | | | | | | | | T r} |IT||:||EIT|EF|t DESi':IrI Lv 43
gi< £ > <
E [£] Consale @ Ermars I, Warmings @ Tel Shel {p Find in Files El‘t Frocesses andga%%‘hd :




XILINX GETTING STARTED (9)

After synthesizing , click view RTL Schematic button

©oex |y
iew: @ ﬁ[mplementaﬁnn @Simulaﬁon
dierarchy
15| AndGate
2 Bl wcla30t-3ceg324 =
[ D

and_gate: 1

TIT I

=

') No Processes Running

. I
'rocesses: and_gate - Behavioral A @

and_gate

& Design Summary/Reports
¥ Design Utilities
E User Constraints
=+ PAED Synthesize - X5T
View RTL Schematic
View Technology Schematic
PA(E) Check Syntax
)  Generate Post-Synthesis Si...
# 02  Implement Design

P2  Generate Programming File
#-1@  Configure Target Device

F-111 . R o T [ PR R -

mn
<]

24




|SIMULATION GETTING STARTED(l)

08 x | nse IE

© TO SImUIate your VHDL Sources for: |Behavioral Simulation ll - 23 use E;;I
—_— 24
code,youneedtoadda ==L 25 - Un
" 1 El xagm S el 26 ::__I::i
simulation module e m i
. . nze 1
29
»  To do so, in Sources e N SO
panel, select “Behavioral e 2
SiIIllllatiOn” J | Manual Compile Order gg =nd res
Processes: testm:dule—E:,.ﬁ.‘: Set a5 Too Module 35 architcec
- Right click the module | iﬂ"‘a‘:‘;‘:jjﬁ?; SnertSude. ...
Simulate | Mew Partition 30
you want to test and — 20 << a:
- 41
click on New Source PartiinFoce ¥ |43 ena sen:
43
=| Remaove 44
v File Names |
ign I Files | Libraries IT Display Full Paths Desig
sle Design Properties. ..
ﬁ Source Properties...

25
Irocess "Synthezsis" completed successfully



SIMULATION GETTING STARTED(2)

A wizard will pop-up, select “VHDL Test Bench” and write a

file name Then click Next till the end of the le_lard

Select Source Type
Select source type, file name and its location.

File name:

'-.-'HDLP r:k.ag I.EHEG%T' st -
-

ocation:

| C:iTest e

W Add to project

More Info Mext = Cancel

26




|SIMULATION GETTING STARTED(3)

&5 -- No clocks detected in port list. Replace <clock>

Delete the parts of the  « -~ appropriate port name

| | I | I | I | I Ill

COde that have “CIOCk” 88 I constant <clock> period := 1ns;

I
. _ cs
because our CIrCUIt IS a 70 I{clock}-_process ‘process I
1 1 1 71 begin
simple combinational % 1795, « 0, |
C”‘CUIt I | wait for <clock> period/2; I
] 74 <clock> <= '1';
7z | wait for <clock> period/2; I
7 end process;
_Ti IIIII lllE? I | I | I | I II
78 \ -- Stimulus process
79 stim proc: process
0 begin

-- hold reset state for 100ms.
wait for 100ms;

e mmmm—_——1

=

[ %]

s

| wait for <clock> period*10;

[ == TR =< I =« I =« I = R =
[#]

n

-- insert stimulus here

]
yl

L) 1

Design Summary I AndGate.vhd ] AndTest1.vhd [




|SIMULATION GETTING STARTED(4)

Y] signal ¢ : 3td logic;

Insert your Test " )
code in the 5 BEGIN

27

hlghllghted part 58 -- Instantiate the Unit Under Test (UUT)

EgQ uut: testmodule PORT MAP |

60 a => a,
61 b => b,
62 c = C

€3 )z
64

B5 -= S5timulus process

1 Stim proc: process

g7 begin

BB —= hgld reset sgare for 100ms.
69 wait for 100ms;

70 I —— insert atimmlus here I
71 — e e = e e o= el
7oy wait;

ik end process;

T4
75 EHND;

76
28



TEST CODE

stim_proc: process begin
-- hold reset state for 100ms.
wait for Ons;
a<='1"
b <=0}
wait for 100ns;
a<='1"
b<="1"
wait for 100ns;
wait;

end process;

29



RUN SIMULATION

1. Highlight the “behavior” link first ¢ [sess

2. double click “Simulate Behavioralg

Model”

Design [ &

x
Sources for: |Behavioral Simulation | i

HIEJ ',ﬁ Teat
EIrE;'E-IaEhEﬁI-E R —

= [y ANDGateTest - behavior (ANDGatl  —
b i [ e vl e B

]

1 | o

Sk O | MR

1| 83| 2%

Processes: ANDGateTest - behavior

-9 ISim Simulator
— ) = EEicPEPCHER S =

¥ isimulate Behavioral Model

Design Files Libraries | o

Crmenls




SIMULATIO

o | |=8 M|l N2

Click on “"Fit to Screen” button

war | P S0 oo x| G F|
Objects +0O08 x %
Simulation Objects for andgatetest o
BBERen %
Object Name Value F
3 ] c
@b 1 ‘:}
'.Ii C 1 x_}
=
=*r
bl
X1: 1 000 ns
J LK bl A 3=
1 | _hI Default.wcfg™

31



EXERCISE: comBINATIONAL CIRCUIT

Modify the AND gate to be the following logical expression

a AND ((a AND b) OR (NOT(c)))
| ™

i [ 3 aANDDb _./D_d
h—L_L -
~_
c (1~ (a AND b) OR (NOT(c
NOT(O) ( ) (NOT(c))

Solution:
d <= a AND ((a AND b) OR (NOT(c)))

32



DATA TYPES

We can define SIGNAL within the architecture to store
Intermediate values

Examples for data types:
“BIT (and BIT_VECTOR): 2-level logic (‘0’, “1°).
STD LOGIC (STD_LOGIC VECTOR): 8-valued logic
system
-BOOLEAN: True, False.

NATURAL: Non-negative integers

You can also use these data types to define PORT in ENTITY
definition

33



DATA TYPES

BIT (and BIT VECTOR): 2-level logic (‘0°, ‘1°).
Examples:
SIGNAL x: BIT;
SIGNAL y: BIT _VECTOR (3 DOWNTO 0);
--y IS a 4-bit vector, leftmost bit being the MSB.

vss [ 3121110 Lss

SIGNAL w: BIT VECTOR (0 TO 3);
--W IS a 4-bit vector, rightmost bit being the MSB.

ss [0 [T 2131 mse

34



DATA TYPES

STD_LOGIC (STD_LOGIC_VECTOR): 8-valued

5
o
q
-
-
q
H

- 7

Forcing Unknown (synthesizable unknown)
Forcing Low (synthesizable logic “17)
Forcing High (synthesizable logic “0’)

High impedance (synthesizable tri-state buffer)
Weak unknown

Weak low

Weak high

Don’t care

35



HANDS-ONZ2: sHIFTER cIrRcUIT

A shifter Is a combinational circuit with one or more inputs and

an equal number of outputs. The outputs are shifted with respect
to the inputs.

Ex.: Left shifter circuit:

To multiply by powers of 2 g o
In (8) Out (8) 7 6 543210
00000001 00000010 ololo]1 11

00000010 00000100 / / / / / / /

01010101 10101010

Out = IN(6-0) & “0” 010 0 <10
Shlftlng Ieft 36




HANDS-ONZ2: sHIFTER cIrRcUIT

y Shift left by 2
s|2 > (multiply by 4)
32 bits

a

32 bits
ENTITY sI2 IS

PORT(a: IN STD_LOGIC_VECTOR(31 downto 0);
y: OUT STD_LOGIC_VECTOR(31 downto 0);
END sl2;

ARCHITECTURE myarch OF sI2 IS

BEGIN

y <=a(29 downto 0) & "00";

END myarch; 7




WHEN STATEMENT

WHEN/ELSE statement allows selecting the signal
value according to specific conditions

For example,
ARCHITECTURE myarch OF myentity IS

BEGIN
y <= a WHEN sel="00" ELSE

b WHEN sel="01" ELSE
¢ WHEN sel="10" ELSE
d;

END myarch;

38



MULTIPLEXER (2" x1)

Select one of the input 2"to be produced at the output line
Selection Is done according to the selection lines (n lines)

Each input line might be ( single line ) or (multiple lines =
bus )

S1 S0 |0
D —s o |0 [0
e — o wm ——° J0 |1 [n
S 1 |0 |12

Lok T 11 113

39



MULTIPLEXER ( 4 X 1) (1)

Multiplexer Implementation

Structural:

0 =1,5,'Sy+ 1,S,'Sg+ 1,S,S,'+ 1,S,S,

Behavioral:

O <=1,when S;S, = “00" else

1 W
o W
3 W
627;

nen S;S5,=“01"¢e
nen S;S,=“10"¢e

nen S;S,=“11"¢€

S€E
S€E
S€E

40



MULTIPLEXER (4 X 1) (4)

LIBRARY IEEE; ARCHITECTURE MuxArch OF Mux IS

USE IEEE.std_logic_1164.all; BEGIN

ENTITY Mux IS O <= 10 WHEN (S="00") ELSE

PORT(I3: IN STD_LOGIC,; 11 WHEN (S=“01") ELSE
12: IN STD_LOGIC,; 12 WHEN (S=“10") ELSE
11: IN STD_LOGIC; I3 WHEN (S=“11"") ELSE
10: IN STD_LOGIC,; ‘7
S: IN STD_LOGIC_VECTOR ( 1 downto 0); | END MuxArch;
O: OUT STD_LOGIC);

END Mux;

41



MULTIPLEXER (4 X 1) (4)

Let’s see circuit RTL & the
consumed
Instances.

This circuit consumes
1 Multiplexers 4*1

The same functionality, but
with appropriate instances

42



MULTIPLEXER (3BIT 4%1)snc BUs

ENTITY Mux IS

PORT( 13:
12:
11:
10:
S:
O:

END Mux;

IN STD_LOGIC_VECTOR(2 DOWNTO 0):
IN STD_LOGIC_VECTOR(2 DOWNTO 0);
IN STD_LOGIC_VECTOR(2 DOWNTO 0):
IN STD_LOGIC_VECTOR(2 DOWNTO 0):
IN STD_LOGIC_VECTOR(1 DOWNTO 0);
OUT STD_LOGIC_VECTOR(2 DOWNTO 0) ):

ARCHITECTURE MuxArch OF Mux IS

BEGIN
O<=

END MuxArch:

10 WHEN S=“00" ELSE
11 WHEN S=“01" ELSE
12 WHEN S=“10" ELSE
IS WHEN S=“11" ELSE
"Z27",

43



MULTIPLEXER (n BIT 4%1) sne us

ENTITY Mux IS

Generic (n: integer := 3);

PORT( 13:
12:
11:
10:
S:
O:

END Mux;

IN STD_LOGIC_VECTOR (n-1 DOWNTO 0):;

IN STD_LOGIC_VECTOR (n-1 DOWNTO 0):

IN STD_LOGIC_VECTOR (n-1 DOWNTO 0):

IN STD_LOGIC_VECTOR (n-1 DOWNTO 0);

IN STD_LOGIC_VECTOR (1 DOWNTO 0):

OUT STD_LOGIC_VECTOR (n-1 DOWNTO 0) );

ARCHITECTURE MuxArch OF Mux IS

BEGIN
0 <=

END MuxArch:

10 WHEN S=“00" ELSE
11 WHEN S=“01” ELSE
12 WHEN S=“10" ELSE
I3 WHEN S=“11" ELSE
"7,

44



HANDS-ON3: MULTIPLEXER (n BIT 2x1)

Default value of n is 8 bits
ENTITY Mux2 IS

Generic (n: integer := 8);

PORT(10,I11: INSTD LOGIC VECTOR(n-1 DOWNTO 0);

S: INSTD_LOGIC;

y: OUT STD_LOGIC _VECTOR(n-1 DOWNTO 0));
END Mux;

ARCHITECTURE MuxArch OF Mux2 IS
BEGIN

y <= 11 WHEN S ELSE I10;
END MuxArch:;
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Thanks



