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Graphic Algebraic Truth
Name symbol function tahle
A B |«
A x=AB 0o olo
AN X or
P B —D— cwdB o 1]o0
1 00
1 1 1
A B | «x
OR A r x=A+8 6:.9010
B 0 111
1 011
I 1 1
Al x
Inverter A ——-{>O—- X x=A" ol
1{0
Al x
Buffer A —-D— X X=A olo
1)1
A B «x
A — , 0 011
NAND o DQ_ X x=(AB) g 25
1 011
1 1|0
A B | «x
A 0 011
NOR = ’
8 :DO_ ¥ HeANE) 0o 1o
1 00
1 1|0
A B|«x
Exclusive-OR A D x=A®B o0 olo
(XOR) : or
B x=AB+AB’ ? (') :
1 1{0
A B«
—
Exclusive-NOR A D_ x=(A®B) o ol1
or equivalence ] or
B x=AB' +AB (l) (I) g
I 1 |

Digital logic gates.

)|.\JJ.)9M:P.,B.2554.§QS
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FULL ADDER  ouiiS goz ploi st ¥ oylasd gislesT

—POT I >

Y — FA

——]
D °

Logic diagram Block diagram

°-‘-‘-‘5é"'?'r°11'.’)“-\*°5\¢;4.)43

X—T—\

o 6 0 y D_ >

) 0 o !

0 1 0 1

1 0 0 1 |

11 1 0 D— c
(a) Truth table (b) Logic diagram

Half-adder.

éww)@l})bﬁ:\'oi)nj

sy |F
0000
001 1
010|0
01110
x 1 00¢(1
1011
y—-Do— F 110]1
1111
gl |
- fi;\ga () it Jade (1)

F=x+ )"1‘_;11,_.“&3.‘.[;@,“;“‘;)\}‘,.:_-
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‘;VQ)LP oS &= )‘M .Y O)LD.& uudLn}T

By A; B, A, B, A By Ap
(&) C; C Co
FA - FA -¢ FA - FA —
C, S5 W S So
4-bit binary adder.

1o 00iiS o> i oS b (29090 ,Kal38l oo 1) o pes EH

A A; A Ap 1
L \& l | Y
X y X y X Yy X Yy
HA HA HA HA
(o \) C S C S C N
Cs S3 S22 S\ So

4-bit binary incrementer.
CF, OF, SF, ZF d&ﬁﬁolﬁm@;&]ﬁ—ow@qﬂuﬂl&.)&

B, A By, A, B, A By A,

G G G e} Co

e
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D3

oS C |y b g bl ) 5 sl Gralesl %

Yo
X
2-to-4 1
Decoder
KU YQ
¥
| -3
Enabhle
RVEL QPN JUSE S NRCVRIE o 0% JSRL SRURIE X PIRR INIORY AN
2x4
decoder —— Do
Ap 20 — D)
Ay 21 —— D,
Ay —g E —— D3
2x4
decoder —— D4
L4 20 —— Ds
2! ——— Dg
E — Dy

P juss g sldled 63505 5 A 0¥ sla LS LYY 40 ,uSs ol Yip yes E
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sy (g0 10 0yled il

D3

:%;sg,;*\)@m”@ll)ﬁjdu&uj 3

Input 0

Input 1
Input 2

Ooutput

Input 3

51 SO (Select pins)

LS e g (b b e Vi) Sl (ge o V) Sl (Hge FSS @i ) o e B

Enable ——— E

Select
Ay — Yo E S Y
A — Quadruple —— Y, 0 x All 0's

2x1

Ay —f multiplexers — 12 10 A
Ay — — 13 1o B
By —|
0 Function table
By — |
By —lf
B; ——

Block diagram

pres——
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register ol : £ ol i lo;|

DS S g (AL D O s S )y e Fols

fo———10 ¢ 4o
Clock e
& ouT
h D 0 F— a4 '
> C
CLK
h b QI A
> C —t - -~
o l l ouT
| CLR CLK
b D Q Az
> ¢
Clear (l’
4-bit register.
oS e Ty s T ol ) o yes D
ok ‘—W—DOﬂ
D Q —L Ao
Iy | — C
D Q "J" Ay 'ﬁ.{ & '
" I i IN I I out
| LD CLR CLK
D 0 Az
h | —b ¢
D Q —l— Ay
I —b C
3

il oadblondols

NS Sgmna s oubiis 5 g5
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Ghio e >1b Y oyleds ilosT

S| —

So —
4x1
MUX
Aj
B;

S So | Output Operation

— Ei o o | E=ArB | AND

0 1 | E=AvB | OR
E=A®B| XOR
1 1 | E=A Complement

yQUU

(b) Function table
(a) Logic diagram

Lty 35 1) ) Jear 4 0 (b ilaie e ) on o3 B

n
N
n
'_\
n
(@]

out
AND
OR
XOR
XNOR
NAND
NOR
NOT A
BUFFER

[l i =l Rl ol ol fol e
[l el (el el il ol fo] e
RO IO|IrR|OIr|O
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Count enabl K

Clock

4-bit synchronous binary counter.

S b9 b io oy lass 5 N e E)

e
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ol ) pasidie ode S5l b lass ol oyl ) . ailS Cas |y s odiylos s Y oy el

B~
groea

LN | e

Increment
(count)

Io

L

IO
g

| D D
pe B——B

4-bit binary counter with parallel load and synchronous clear.

Function Table for the Register

Clock Clear Load  Increment Operation

1 0 0 0 No change

t 0 0 1 Increment count by 1

T 0 1 X Load inputs I, through I3
1 1 X X Clear outputs to 0

e
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o5 )35 slae >4k 1 4 o lous i loj]
cams oo i |y i B olE,08 S 5 IS e

Bus system for four registers.

4- line
common
MY bus
So l"
— 4x1 Ea 4x1 = 4x1 4x1
MUX 3 MUX 2 MUX 1 MUX 0
3 210 3 2 10 32 10 32 10
D, C; B, A, D, C, B, A Dy Co By Ao
D, D, Dy C C G B, B, By Ay A A
3210 3210 3210 32 10
Register D Register C Register B Register A
Function Table for Bus
S1  So  Register selected
0 0 A
0 1 B
1 0 C
1 1 D
BUS
$1 BUS

CONTROLLER

| DO

Al - e LD
DEC24

AQ w= e D2

e | D3

CLK

e
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Cin
Sy
So
Ag X, Co
—1 5
SO FA — Do
i s i 6 G
2
3
Al X 1 C 1
—I S,
So FA — D)
By 0 ;f:ﬂl( Y] CZ
L—I >0 1
2
3
Ay XZ CZ
— SI
So FA —— D,
82 0 4x1] Y C3
[ |>C | MUX Z
2
3
Ay X; G
LT3,
So FA P D;
33. I [ ? :A{’; Y; C‘
2
3
0 __‘%_ 1 Coul
Arithmetic Circuit Function Table
Select
Input Output
S$i S G Y D=A+Y+Ca Microoperation
0 0 0 B D=A+B Add
0 0 1 B D=A+B+1 Add with carry
0 1 0 li D=A+ B; Subtract with borrow
0 1 1 B D=A+B +1 Subtract
1 0 0 0 D=A Transfer A
1 0 1 0 D=A+1 Increment A
1 1 0 1 D=A-1 Decrement A
1 1 1 1 D=A Transfer A

e
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SELECT
F

ouT

ALU b 9 duslons jloo o15b 1 1) 0 o iule)T

WS (b ) Sisar g F ghie s dlre axly Sy

[ 7 [s1[sof our |
0 0 0 AND
0 0 1 OR
0 1 0 NOT A
1 1 0 A+B
1 1 1 A-B

caS ohb 5 O ea s cte ALU S5 ) o e B

Function Table for Arithmetic Logic Shift Unit

Operation select

S5 S S S G Operation Function

0 0 0 0 0 F=A Transfer A

0 0 0 0 ' | F=A+1 Increment A

0 0 0 1 0 F=A+B Addition

0 0 0 1 1 F=A+B+1 Add with carry

0 0 1 0 0 F=A+B Subtract with borrow
0 0 1 0 I F=A+B +1 Subtraction

0 0 1 1 0 F=A-1 Decrement A

0 0 1 1 1 F=A Transfer A

0 1 0 0 X F=ANB AND

0 1 0 1 X F=A\VB OR

0 1 1 0 % F=A®B XOR

0 1 1 1 X F=A Complement A

1 0 X X x F=shrA Shift right A into F
1 1 X X X F=shl A Shift left A into F

)|.\J.).)5A..M:Iv.r£.2554.§q,3
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|

B

J'(s

/ ¢y
_G(V 8-bit ALU

Y {r Cs

Vv Z C
A Fa-Fo
Fy
Check for zero output =
18
Output F

Computer Architecture Lab

(oS oolitul 13 oy ye5 51) . 0iS (o hb w2 LS ol yen 4y o cota ALU ¢ Yy o5 X
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4-hit
Input

1

J S aly (o2 1yb 1Y oyles Giule T

cams e olis | control word ol jes 4 RISC jecnlS G osles sles pj i %

Register Bank

33 )8 52 b 52905 L B3 O Sre=1 3]
ALU >5,5L sre=0 )31,

Reg0 . 3
Regl 4/ 5
Reg2 I
» Reg3
3 12 13 2
" V V V
— LDO MUX 4x1 MUX 4x1
DO— DEC |—1D1
D1I— 24 | | p2
— LD3 Opb
Opl
IS sy olSls
Input 74-L> 7[14» Reg0
9 i
Control Word —<—»| 4-bit #»Regl
4 _
reset RISC —<— Reg2
clk %‘-L»RegB
(o 1) J)iuS 40lS .
Gaa Ols ALU Jsl 52909
8 g, T, 0
Src| D1 | DO | B1 | BO | A1 | AD |Opl|Op0
~ W
ALU ps5 5399 ALU ouL.e

)|A.|.).)9M:[,.:.5235¢:.Q3
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2 ISE14.4 y1330 05 SoF 4 XILINX o8 38 s cud (53l dmdi g 2150

CISE

DESIGN SUITE

s b sl

a8 S 5 ol sy e

h
2

ISE Design
Suite 14.4

5M')fl}u'dl}).)bjgﬁﬁ)w)ll.\bléaslc)sAao)m{u.k&).ﬁ[lo‘o.\.c&)w).).)9.2:(5»)5[19).3)0)24

S b pas 039 52 s

File > Cloce Project...

)

o ISE Project Navigator (P49d) |
File Edit View Project Source Process Tools Window Layout Help
D2EHP| L X0 Xx[wa| »2raR R

|Start 08 X

Welcome to the ISE® Design Suite
Project commands

[Open Project... | [Project Browser... |
[New project... | Open Example...

Recent projects
Double dlick on a project in the list below to open

e
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S 0 E9 ) Az 059 5 peams Sl Guges

New Project...

& New Project Wizard

Create New Project

Specify project location and type.

Enter a name, locations, and comment for the project

Name:
| : Z =
Location: F:\vhdl\fa 1bit
i ocation \vhdl\{ \ E]
I Working Directory: | F:\vhdl\fa1bit\ E]
i Description:
|
|
|
| |
I Select the type of top-evel source for the project
]
]

Top-evel source type:

HDL E

r,.:.f P pasies 9 Ol ) 059, 0,055 s Location coews 23 9 olgxds P.w| S Olgs (0 Name s s
5,8 pasia |y (b ciog iy b g9 Ol o0 TOP-lEVEl SOUrce type cud 55 (uies

t o 0 S a4 NeXt s, » SIS L

S

e -
@ New Project Wizard S .
—— - —
Project Settings
Specify device and project properties.
Select the device and design flow for the project
: . ™
Property Name iValue ia
Evaluation Development Board None Specified E SPA RTAN
: Product Cateqgory All E
I Family Spartan3 E /
I Device XC35400 [+]
I Package FG320 [+
: Speed -4 E
Top-Level Source Type HDL i
i Synthesis Tool XST (VHDL/Verilog) [~]
|| Simulator 1Sim (VHDL/Verilog) E \/
; Preferred Lanquage VHDL E |
i Property Specification in Project File | Store all values E
[l Manual Compile Order =)
" VHDL Source Analysis Standard VHDL-93 E B
Enahle M Eilteri F x '

)|.\JJ)5,¢L.M:P.:.B.554.:.QS Y
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Gz S A g5 PACKAgE s 53 g o o)led DEVICE cnd )5 9 b oz 03lgls £ FAMIlY e o

w9 i L5l b g sl 4 £ Mo 1)l 3529 035 e sl 5 6,5 sla el

Mask Revision Code

AR AR AR ATARRRAR AR A% AR AR ARCRRATTE
A AR R ARRRRR AR AR AR AR MRARLE — Fabrication Code

= $IXUNX =

=| SPARTAN = Process Technology
Device Type = XCSS40¢ =

Package =~ PQ208EGQ0525 <= Date Code
gg‘ D1234567A < =—— Lot Code
Speed Grade =~ 4C ==
Temperature Range = =
=0 =
T A R T
Pin P1 T DS009-1_03 050305

Figure 2: Spartan-3 FPGA QFP Package Marking Example for Part Number XC3S400-4PQ208C

DS099 (v3.1) June 27, 2013 www.xilinx.com
Product Specification 5

Example: XC3S50 -4 PQ 208 C

Device Type —l Temperature Range:
C = Commercial (Ti = 0°C to 85°C)
Speed Grade I = Industrial (T; = —40°C to +100°C)
Package Type Number of Pins
DS099_1_05_020711
-4 > 630MHz

-5 > 725MHz

t o) o Al e 4 Next 5, » IS

e
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S|

i @ New Project Wizard = e
4 —— —

Project Summary

Project Navigator will create a new project with the following specifications.

DA 7 TR ITIRN T IO

Project: &
Project Name: fal
Project Path: F:\vhdl\falbit\fal
Working Directory: F:\vhdl\falbit\fal |
Description:
Top Level Source Type: HDL

Device:
Device Family: Spartan3
Device: xc3s400 =
Package: pg208 I
Speed: -5 [

Top-Level Source Type: HDL
Synthesis Tool: XST (VHDL/Verilog) ||
Simulator: ISim (VHDL/Verilog)

Preferred Language: VHDL

Property Specification in Project File: Store all values
Manual Compile Order: false

VHDL Source Analysis Standard: VHDL-93

L S = = = = e e

[ ][ cance ]|

oS o S FNiSh (59, 52 35,8 oo odaline ot plosl lashiss S sl aods 5 (3,138 Ky Ggb JK )

: [v.:.‘f 0 Sl 11> S0UNCE G )5 uae

 ISE Project Navigator (

Source Process Tools Window Layout

File Edit View
D2 dH0 | (EEEE - -~ 2 2.
Design £Z] Add Source... 08 X
[[] | View: © {&Fmn [35] Add Copy of Source...
@] eesarchy New VHDL Library... =
E:-] E fal Manual Compile Order
— | B £ xc3s40C el =
kA | Import Custom Compile File List... =
:J Disable Hierarchy Reparsing
'; :;:ci: Force Hierarchy Reparse oj?ci

Er——
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VHDL Module Y [v,f 0 ool ) oldee £ 0l ol o i )

fbbwb&bfboyzcja‘a,@wwﬁoyswguwlolﬂh&&ywhﬂfﬁl&w
9 3303 lal Lol #,b 4 Slrpogs Jin e S K 0lgs o USEr DOCUMENt Llssl b oyl as5): sl olus ENtity
25ehs Sen 0333135 il g Embedded Processor 5 i i3l e, L bls,l e System Generator Project

- a.‘k‘);-x,.  Source Wizard

Select Source Type

Select source type, file name and its location.

‘¥ IP (CORE Generator & Architecture Wizard)
0] Schematic

»t System Generator Project
=] User Document

Verilog Module

W] Verilog Test Fixture

P VHDL Module Heree:

[ VHDL Library j

[P] VHDL Package :

) VHDL Test Bench i

2% Embedded Processor lF:\vhdI\falbit\fal\jpoore_dir | @

Add to project

| et | [ concel |

Define Module

Specify ports for module.
Entity name %fa b

Architecture name ! Behavioral

Port Name Direction

(=4
w

0EO0EEEE0EEE »

)L,\J.).s,:.m:lv.:hﬁgd.:.qj
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f ) Spgo & s oS paselie ) 48,b 95 b (29,5 9 52909 Sla Doy Gl Al el )0

Define Module

Specify ports for module.
Entity name I faib

Architecture name I str

Port Name Direction

000000 O0O0EE »

Summary

Project Navigator will create a new skeleton source with the following specifications.

Add to Project: Yes

Source Directory: F:\vhdl\fa1bit\fal
Source Type: VHDL Module

Source Name: faib.vhd

Entity name: faib
Architecture name: str
Port Definitions:

e
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D) Q)MANDJ&&'}M&w%bl)VHDL QSLQAYUIQGAOM)QLED)M‘))

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use ieee.std loglc arith.all;
use ieee.std logic unsigned.all;

entity andl is
Port ( a : in STD LOGIC;
b : in STD LOGIC;
f out STD_LOGIC) -
end andl;

hrchitecture Behavioral of andl is
begin

f<=a and b;

end Behavioral;

903,5 Bby 5w 1, Jinl gl bs . oS 0 KI5 Synthesize - XST 5, » w5 S5 Check Syntax
Xilinx Synthesis Technology (XST) . 48" (o )15 1) (395 Sldec I5ae

View RTL Schematic

®  View Technology Schematic

P Check Syntax
)  Generate Post-Synthesis Simulation Model

Synthesis

@

4 AND 8 <G sl Yo 5,8 ssaline |y s Sldes 4w olgs o0 View RTL Schematic sy, ,» S

e
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| & SetRTL/Tech Viewer Startup Mode (=]

Select how the RTL/Tech Viewer behaves when it is initially invoked
Startup mode

) Start with the Explorer Wizard

In this mode, the Explorer Wizard is the initial screen, and allows
you to select the elements that you want to see on the initial
schematic

Start with a schematic of the top-level block

In this mode, the Explorer Wizard is bypassed and an initial
schematic is created with only the top-level block displayed. You can
then use the logic expansion capabilities of the Viewer to start
expanding from the top-level block

You can also change the startup mode by selecting Edit->Preferences under {
the RTL/Tech Viewer page

Show this dialog on startup l

f_imp_f1

and1

Computer Architecture Lab

3,5 saaline ) s ledl Wlebd 9 Cux Sl ol oslitwl lehad slaxs Olgs (o0 ) Cannd

Device Utilization Summary (estimated values)

Logic Utilization Used Available Utilization
Number of Slices 1 4656
Number of 4 input LUTs 1 9312
Number of bonded I0Bs 3 232

Ll b e e s g e
Timing Messages
Bitgen Messages
All Implementation Messages
d Reports
Synthesis Report
Translation Report
Map Report
Place and Route Report
Post-PAR Static Timing Report
[} PowerReport
Bitgen Report
[=}- Secondary Reports
ISIM Simulator Log
WebTalk Report

WEEE

(=} Detail

B
m

DEEEm

Synthesis Report
Top of Report
Synthesis Options Summary
HDL Compilation
Design Hierarchy Analysis
HDL Analvsis

>

m

s 3903 olitwl i Slles 16,8 (ool cuz Olg o Caomd ol

Selected Device : 3s500efg320-5

)|JJ3.>5,¢L.M:IV.=J§.L794.=.QJ

Number of Slices: 1 out of 4656 0%
Number of 4 input LUTs: 1 out of 9312 0%
Number of IOs: 3
Number of bonded IOBs: 3 out of 232 1%
Partition Resource Summary:
No Partitions were found in this design.

TIMING REPORT

Yv
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S o Sl 5 oKl ) 2 1ol

_

@) @}Implementaﬁon ©@ A Simulation
oral

4 Tony a5 550 o plsl sl asd 55 Modelsim L5l e 5 6o b 51 andl sls plsil 1) s5be asd Olgs (o0 29, 93 @

cesls [,,.:M,.& ol

o 290 0 eliwl 5w ans sl Test Bench Pl @ el Gl asl (0 5 Gl W Ghey & Rgy onl 0o

5,5 sbul 1a2 SOUCE G 55 0 2 Sl (gl 1ol & & pgu0

a ISE Project Navigator (P49d) - Fivhdl\falbitfal\falaise [0

File Edit View_m—Source Process Tools Window Layout
02 60| CIEET ~ » 5 .

Design £=| Add Source... e0s xl

[[] | View: @ ﬁ)} I H}] Add Copy of Source...

&l Hierarchy New VHDL Library... i
E{’s] E fal Manual Compile Order

— | 2 £ xc3540C i 2
2 Import Custom Compile File List... =
?_] Disable Hierarchy Reparsing

= | ahens Force Hierarchy Reparse o fhe

&y . project AN roject

5,5 okl |, VHDL Test Bench a8 05 0 o0 5l G

Select Source Type

Select source type, file name and its location.

‘% 1P (CORE Generator & Architecture Wizard)
0] Schematic

3t System Generator Project
(=] User Document

Verilog Module

[\ Verilog Test Fixture

P VHDL Module e yiame:

[y VHDL Library

[¢] VHDL Package 2

o) VHDL Test Bench focltbas )

g% Embedded Processor F:\vhdl\fa 1bit\fa1\jpcore_dir [Q

Add to project

[Ltresoio ] (v ) (il

)|JJJ.§9,LM...A:IV.=J§.2354.=.QS YA
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] 1) g0 0 AND S s cpr cans 4l diges SO e L D9 diigs
LIBRARY ieee;

USE ieee.std logic 1164.ALL;

ENTITY testl IS
END testl;
ARCHITECTURE behavior OF testl IS
COMPONENT and Z2input
PORT (
a : IN std _logic;
b : IN std logic;
f : OUT std logic );
END COMPONENT;

signal a : std logic := '0';

i
o

signal b : std logic
signal £ : std logic;
BEGIN

uut: and 2input PORT MAP (

a=> a,
b => b,
£f=>f );

a <= 'l' after 100ns,'0' after 200ns,'l' after 300ns,'0' after
400ns,'l' after 500ns,'0' after 600ns;

b <= 'l' after 200ns,'0' after 400ns,'l' after 600ns;

END;

e
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a5 5l G 9 s n )5 slbs Behavioral Check Syntax Gl g,b 5l sl ool grigs obb 51 G
aalgs el 55l and Sslogsl ok )b ol L 39 (0 plnil 5l and ldee Simulate Behavioral Model

BV

'rocesses: andl - Behavioral
5% ISim Simulator

Behavioral Check Syntax
#8  Simulate Behavioral Model

b (o gy BB ol ans slas JS 05 o5l 69, 2 SISTL

2

Gl At slo a5 S

@] » 1% [100us [+] 6= || |[63 Redaunch]

S5 ol aabi 5y 55 31) Re-launch g ( bs 4 s sl >l ssalie cg>) step g run all g restart o e

(oS oo Jitie $5lo s 40 1) Olyuis 438 ool Jloel b sl

GEJ IFJIQ

)|JJ3)M:IV.=J5.2354.=.QJ
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o IP CORE I saliul i,

S cwu> Core

Wg@l)b d.l.>)Ad.wl3|) Ryes Josle uL>|)b 5l r:|.x§).m.>9.&‘;orol>u| Oglite gl oae .b.w,}' &S s 059 ) olf).m
9 48,5 ) ale ol sr 9 cus sl Jpibe @l gk - wes (o ol ghb s g Nsme Gl e s il

sls alys plasl 1, ol IMplement 5 515, 1, b d3le o o Ylas!

2 4] ond saiw o b s )5 COe ouis” ags LS 1o 9 ol 0l i 5 s J3le G COTE a0 5k

. A5 sales Lis LT Source Code L5 ol b a5 bias o
: Core glgil

Source Code -\
edif Lguo bosd i B -Y

Implement Core -Y
Hard Core -f

CAB.:.a?).) D )|)§ FPGA)‘M)bgw)? bLﬁCOFe U‘ll .L)I,J' LSA)")K é'j PR MSOftCOI‘e Jg' S)90 Adw

ol 522 COT il B0 0T sl 51 iy 0935 392 5 o cadn K Jols a5 FPGA

COre . slyon & pls oo oo Ko FPGA e ol 515 13 i )15 41,5 FPGA 315 s izl 51 COre p)lez 5,30 Ul
sgexe 93,5 skl oslel s COrE l ol (oo 00 sbml Cosgame Juls 4 o olb (5, 15 . Canl 39290 8] s
Sl Ssb Jolt o 13 o VErtind wslypls XCAVFXL2 s Jsls sl s JSCo - S olial (61381 s COTE 1 gt
5 o S A00MHZ 55> b asPower Pc405 i YYousls , HARD CORE o . b 55 635Ls RAM (sla 55l SLICE

gl oo 025 iand ple 5 5l &S MAC &Y 4 by, .o HARD CORE 5, 4

)|.\J.).)5A..M:Iv.r£.2554.§q,3
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:mfs,al)ql |, core generator |3l 3 22 Caand Sl s 903 5 sboul Lo Adgy S lal

Programs (2)
VQWCORE Generator
Q CORE Generator

Files (4)

(S EEFUND_U

(S EEFUND_M
T BLDCOR_U
5 BLDCOR M

- See more results

|coreg| X I | Shut down | » |
—— —— e— o 4

239 (o0 Sk p 5 ol ooy

| T o s

File View ManagelP Help
D2HII g BN

oy | P Catalog Y

Xilinx CORE Generator

Viewby Function | View by Name |

ot LogiC*: RL
it Name *  Version AX
=21 @ [ Automotive & Industrial

:x‘e[]’;"“"““"" There is no project open.
-

Basic Elements You may browse the IP Catalog but you will not be able to generate any cores until you open or create a project.
7 Communication & Networking

Debug & Verification

Digital Signal Processing Copyright () 1995-2012 Xinx, Inc. Al ights reserved.

@ | Embedded Processing
@ 7 FPGA Features and Design

& |7 Math Functions
@ |7 Memories & Storage Elements
& |7 Standard Bus Interfaces

% |7 Video & Image Processing

Console L3

Help system initialzed. .
| ‘The IP Catalog has been reloaded. -
| Loaded all available family support information. =
| New Project Cancelled. =

‘ 0 B
Search IP Catalog: e conide|_ [ ] [ save J[ e |
AP versins || Orly 1P conpatole with chosen part | Informaton [ Wamings | @ Errors |
| Part: Unset  Design Entry: Unset )

S o0 bl Lz 0y S

“ Xilinx CORE Generator - No Project

7108 View ManagelP Help
B NewProject  CtrieN | J0)
¥ OpenProject  Ctrl+0 8 x|

CloseProject  CtleW fone | gl CRE Xilinx CORE Ger

Recent Projects 4 “ Version AX

= Save Ctrl+S  fstrial
Save As... There is no project open.

I| =] Preferences... - You may browse the IP Catalog but you will not be able to generate any cores w1
etworking

Exit Ctrl+Q I
Iz
’ﬂ &
P || @

- - ing Copyright (c) 1995-2012 Xilinx, Inc. All rights reserved.
Embedded Processing
FPGA Features and Design
Math Functions

Memories & Storage Elements
~ Standard Bus Interfaces

s sgan s ubiis 5 4 vy
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J}&GAoAiJMM%W)Qd>)Aw|)>

3 . - -_— s M
4] Project Options [
Part Part
Generation
Advanced

Select the part for your project:
Family Spartan3

Device Xc35400

HEE

Package Pq208

Speed Grade [ - |

o) e J om0

238 olssles ST @l COre as” (56 £45 0lys (0 VENDOr s 5l gENeration s Sl

14 Project Options [l
Part Flow
z:’\::"::" @ Design Entry VHDL [+l
©) Custom Output Products

Please refer to the online help for information about compiling behavioral
models using compxfib and using .VHO (VHDL) templates.

Flow Settings
Vendor Other [~

Netlist Bus Format

1SE
Mentor Graphics (HDL)

Simulation Files

Preferred Simulation Model Preferred Language
© Behavioral @ VHDL

© Structural Verilog

“) None

Other Output Products

[¥] AsY Symbol File

o Cee ) L e

.P.:JS(SAOkngJJ w8 Advance cwwd L das
5,5 >Lb L RAM Ugsle 0lgs oo 3,b 93 4 la FPGA 315 )5 Yges 08 (>1,b RAM g5l S ralyse 58 2,6 JU>
a8 Block Memory o 4 a5 515 1,8 FPGA 515 ;5 a5 5,158l csew s3le] RAM sl gl 5l 0slitl Jsl K

AJJJ....LlJ(SALaSUCE )IOQMIQBMLUT)JJ?}ALSMSRAMBlﬁkf%*h.&guétfjlbbmlf,)m

. a8 Distributed Memory o

Er——
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B - — - — - —-— e — ‘w‘
] Xilinx CORE -  t _ramcgp o=
File Project View ManagelP Help

D3EZCGE BN ¢a

oy | P Catalog 8 X -
F TIPS = = =
View by Function View by Name A €]
= | vew by tame e | || logiC P Block Memory Generator i
_;t Name * Versi
=21 & [ Automotive & Industrial
@ | @ 7 AXiinfrastructure This core is supported at status Production by your chosen part.
@ 4 [V BaselP B ‘
=1 & |7 Basic Elements Information
&% | @ |77 Communication & Networking Core type: Block Memory Generator
® 7 Debug & Verification Version: 73
[ J Digital Signal Processing Identifier: dlinx,com:ip:blk_mem_gen:7.3
oo / Embedded Processing Core Summary:  The Xilinx LogiCORE IP Block Memory Generator replaces the Dual Port Block Memory and Single Port Block
F2) / FPGA Features and Design Memory LogiCORES, but is not a direct drop-in replacement. It should be used in all new Xiinx designs, The core T
7 Math Functions supports RAM and ROM functions over a wide range of widths and depths. Use this core to generate block

i "7 Memories & Storage Elements memories with symmetric or asymmetric read and write port widths, as well as cores which can perform
@[ FIFOs simultaneous write operations to separate locations, and simultaneous read operations from the same location.

. For more information on differences in interface and feature support between this core and the Dual Port Block
‘f’ 22 Memory Interface Generators Memory and Single Port Block Memory LogiCORES, please consult the data sheet.
|27 RAMs & ROMs
#® Block Memory Generator 73
rorer Supported Families
 Di Memory 12 o
4 |7 Standard Bus Interfaces ilinx.com:ip:blk mem gen:?.ZPm
4 |7 Video & Image Processing b¢
Console 8 x
Loaded all available family support information. -

Loaded all avaiable family support information.
Loaded all avaiable family support information.
Wrote CGP file for project 'coregen_ram', -

@ i ]

Seaxch P Catolog: [ Gesr | sexchconsole [ nd | [seve J[ cex ]
Al P versions [ ] Only IP compatible with chosen part | Information m

Part: xc35400-5pq208  Design Entry: VHDL )

- algs 5k GBSl RAM & by e sar 0,20

95 ool g 95 s g 93 Juli abisls ol ol ["*ﬁl? plsl L g 90 abils G 4y by e legdiis aslsl o
BB Ol soa by g 95 5l I i slad KL sil o €nable 4l g5 9 xigs b 95 0ulss 4l 95 clock 4l

S o0 2Bl dgsle sl el S s USS o

Documents  View
Symbol x y
= 2 logi¢ \**  Block Memory Generator

xlinx.com:|p:blk_mem_gen:7.3

Component Name blk_mem_gen_v7_3
Interface Type

@ Native

Mode | Stand Alone v

Native Interface Block Memory Generator (BMG) are the original standard BMG functions delviered by the
previous versions of the LogiCORE Block Memory Generator (prior to v6.x ). They are optimized for data
storage, width conversion, and dock domain de-coupling functions..

Native Interface BMG cores can be customized to utilize Single Port RAM (SP), Simple Dual Port RAM (SDP),
True Dual Port RAM (TDP) and Single Port ROM (SP ROM) configurations. In addition, Native Interface BMG core
also support features such as SoftECC/ECC, Pipeline Stages and file based Memory initializati

" 1P Symbol %] Power Estmaton Datasheet <8ack |Pagelof6 | Nedt> ||[ Generate || cancel |[ Help \I

Pga)@.x&w,oc\.gNextd.Jalg

s sgan s ubiis 5 4 v¥
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- oy

Y 1P Symbol ’Q Power Estimation

WC,‘;‘-I-’!

Block Memory Generator

xlinx.com:ip:blk_mem_gen:7.3

Memory Type

e D

-

Single Port RA

Clocking Opt M

True Dual Port RAM
Single Port ROM

[”) common

Simple Dual Port RAM

Dual Puit ROM
APNRA[EN) q Opuons.
o i Enable 32-bit Address
REGCEA ECC Options
WEA[D 0]
cLKA
Algorithm
S Defines the algorithm used to concatenate the block RAM primitives. See the datasheet for more information.
e @ Minimum Area
DINE[15.0)
ENB _ Low Power
o 2 Fixed Primitives
WEB[0.0) g
R Primitive (Write Port A) : Blo2 -
axe Actual Primitive(s) Used : 82

[ <Back | Page20f6 [_Next> | [ Generate | [ cCancel | [ Help |

1P Symbol -3 T
JRE
logiC. Block Memory Generator .. o

Port A Options
Memory Size
Write Width 16 Range: 1..4608 Read Width: |16 v
Write Depth 16 Range: 2..9011200 Read Depth: 16
Operating Mode Enable
© Write First © Always Enabled
() Read First () Use ENA Pin
() No Change

Port B Options
Memory Size
Write Width Read Width: 16 ~
Write Depth: 16 Read Depth: 16
Operating Mode Enable
@ Write First © Always Enabled
() Read First () Use ENB Pin
) No Change

% S <Back | Page3of6 [ Next> | [ Generate | [ Cancel Hep | |

1P Symbol

%

p—lﬁ)@.):-gdb).nd.gNextd.JJLg

29 » 2 al> e o Next aus's

)|JJ339,zum:lv.:Jé.2354.:.q,j' Yo
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Documents  View
IP Symbol & X v,
iCPE
nglc 4 B‘OCk Memory Generator xilinx.com:ip:blk_mem_gen:7.3
Optional Output Registers
Port A
[T] Register Port A Output of Memory Primitives
[7] Register Port A Output of Memory Core
ADDRA[2.0] DOUTA[15:0] ”

DINAJ15:0]

DOUTE[15:0]

ADDRE[2:0]s
DINE[15:0]

Register Port A Input of SoftECC logic
Use REGCEA Pin (separate enable pin for Port A output registers)
Port B
[7] Register Port B Output of Memory Primitives
[] Register Port B Output of Memory Core
Register Port B Output of SoftECC logic

Use REGCEB Pin (separate enable pin for Port B output registers)

Pipeline Stages within Mux |0 ~ | Mux Size: 1x1

Memory Initialization
[T Load Init File

Coe File [no_coe_file_loaded

Browse

[T Fill Remaining Memory Locations

Remaining Memory Locations (Hex) |0

Show

P e R

Datasheet

<Back | Page40of6 | Next> || Generate | [ cancel ||

Help |

Memory Initialization : sls aJsl ,lage abisl> a5 Ol (0 398 S )3 sl NYRUNTIEE

53 5 by COB gy b b o 0l (g0 - 5L abiblo 55 sl Slaie S 20T Vb FPGA o5 Sloj paalys oo il )

1F Sympol & X

ADORA[3.0]
DINA15:0]

DOUTA[15:0]

DOUTB[15:0]

ADDRE[2:0]:
DINE[15.0]

% 1P Symbol | °{ Power Estimation

38 pasia e S LI wle by a5 Load cund ol

P-gs)go.ug«b,oqueXtc\JaLf

lgic ;7*  Block Memory Generator

Power Estimate Options
Output Reset Options
Port A
[7] Use RSTA Pin (set/reset pin)
Output Reset Value (Hex) 0
Port B

[] Use RSTB Pin (set/reset pin)

xilinx.com:ip:blk_mem_gen:7.3

Output Reset Value (Hex) 0

Page 5 of 6 [ Next > ] [ Generate ] [ Cancel ] [ Help ]

™

ng)@.ugw,ac\gNextd.Jalg

)lJJJQ}*Mﬁﬁ:lv-:J‘.’-ﬁBW
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1P Symbol

B

WEAR.O]

axa

DOUTE|150]

ACORE[2.0)
DINE15:0]

& x
kgic .**  Block Memory Generator . ... e gers

Structural/Unisim Simulation Model Options

Defines the type of warnings and outputs are generated when a read-write or write-wirite collision occurs.

@ Al

©) None
ACORA[30] DOUTA[15:0] Warning Only
DN 15:0)

Generate X-Only

Behavioral Simulation Model Options
[”] pisable Collision Warnings
[] Disable Out of Range Warnings

Information

Memory Type: True Dual Port RAM

Block RAM resource(s) (18K BRAMS): 1

Total Port A Read Latency (From Rising Edge of Read Clock): 1 Clock Cycle(s)
Total Port B Read Latency (From Rising Edge of Read Clock): 1 Clock Cycle(s)

Address Width A: 4
Address Width B: 4

For Spartan-3/3€ devices, using 18K BRAM in the 32/36-bit wide configuration prevents the use of the
assocated dedicated multiplier. For more information, refer to the Multiplier/Block RAM Routing Interaction
section in the Spartan-3 user guide.

The Block Memory Generator core is not fully backward compatible with the Single Port and Dual Port Block
Memory cores. Please see the datasheet for more information.

Q7 symbol [T PORT B [ Datasheet <Back | Page60of6 | fext Generate | [ Cancel | [ Help

39 jleT Core adgs sl b b KIS 1, Generate a.8's

ol ol olgs (s lse )5 as sl (o NGC gy b (L1 598 (0 sbwl Core sdgs il )6 5l Guy a5 o sla (Job alo 5l

.55 oslewwl Implement al> 0 sl 5 516

w)wdf@l?u‘r)l Sl 00 05 laiwl LQJT PR Core .kqlg'&.ad.fVHDL &lﬂg&é)h»wr:l{aﬁ ).):P.Q,om

Cayls 39>9 s Jls>l 35,15 S9>9 Core 4 .b,.)).o sla ‘J.:lé

Xilinx > 14.4 > Ise_Ds > Ise > Vhdl > Scr > Xilinx core Lib

s b, oS Olgs oo 5 ) s Sl azdl

Ertégprilggir'nulation Libraries
Files (2)

EH umLcoM_U
& UMLCOM_M

J See more results

[ compile x| | Shutdown [ » |

s sgan s ubiis 5 4 vy
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2 XILINX.

SPARTANY (Spartané) il b bl yis)

20MHz =" PLL —~— oMMz 20MHz ==> PLL > 500MHz

PLL (5)|Jul o|) 9 [‘,_;.b.ﬁ k5<'9<? L®) P.;.ml,; <° Caounsd U‘ll )
A5k
s oS o0 ol 1) Clocking Wizard s cad s . g8 oo sbul Core Ll G jgkiie o

)

@ New Source Wizard

Select IP

Create Coregen or Architecture Wizard IP Core.

View by Function View by Name

Name “ Version AXH4 AXH4-Stream AXH4-Lite Status License Vendor Library -
|7 Automotive & Industrial

AXlInfrastructure

BaselP

Basic Elements

Communication & Networking

Debug & Verification

Digital Signal Processing

Embedded Processing !

1|7 FPGA Features and Design

=7 Clocking

'8’ Clocking Wizard 36 Production xilinx.com ip

[~ Spartan-3

|77 Spartan-3E, Spartan-3A

@[ Virtex-4 -
Sy
[] Al TP versions [] only IP compatible with chosen part

.P.:SGA))b I J,&UAFPGA 3,lg Sp )953@.»‘ S 59, 5l YMdft_gag)g U..ulf).e R0 )

o
| Clocking Wizard P —— - =)
Documents  View N B
P Symbol 8 x

Pt : :
logiC '\ Clocking Wizard i com:ip:clk_wiz:3.6
oo e g Clocking Features
' - / Input Clocks
o cu our
Clocking Features Clock Manager Type
| Frequency synthesis
7] Phase alignment (known phase relationship to inut clock) -
e
Minimize power
© Auto Selection
Dynamic phase shift (Recommended: Wazard selects primitve)
Manual Selection
ymamic reconfiguration (in system output freq modification s
Jiter Optimization
v o Balanced
Minimize output jitter (Jow clock Jitter filtering) R U
Maximize input jitter filtering (allow larger input jitter) e e
Input Clock Information
Input Freq (MHZ
Input Clock ot ey () Tnput Jitter Source
Value Valid Range
primary | 20000  5.000-558.659 | 500.000 [Single ended clock capable pin -
Locxen
|
The TP Symbol shown on the left describes the input and output ports provided from the clocking network. Note that the names of
these ports do not necessarlly match the pins of any speafic primitve.
= [
1 Symbol | ] Resource Estmation Datasheet | sack | Pagelof6 | Nedt> || Generate || cancel || Heip

s sgan s ubiis 5 4 va
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385 2y s il sla WS Ol om0, cnl 0> - oS (0 9 1y (Zb Sl 550 el 8 ) (29,5 S B 5 e o

] Clocking Wizard. v - e
| Documents  View
P Symbol ax
Pr il i
logiC Clocking Wizard Pem————
Output
Clock
R 0 The phase is caiculated relative to the active input clock. Settings
Output Freq (WHz) | Phase (degrees) Duty Cyde (%) o
Requested  Actual | Requested Actual Requested Actual Ps
axouTs | 100000 | 100000 | 0000 | 0000 | 50.000 500 BUFG -l
lakour2 100000 | N WA wa  [suec -
_ouT3 " WA WA
1K_ouT4 WA 00 v
1 ouTs WA v 000 s [sur
reser ut WA v o0 5
oo
CHT TR - T [ Datasheet | [_<Back | Page20f6 [ Net> | [ Generate | [ Concel | [ _Hep |

I 03 03laT b PLL 0o gy abisd 3l ¥gane). 55 Jled ,ue |, locked g reset sla Jikuw 0lg oo 1) sl

(.)/S ..\.Q|5> f)l:' LOCKED 4.1[.; &I dl...{:.m [SEW) sl ol 4 J..lTU.A S99 t_;,?ls ‘-Xi I

] Clocking Wizard —— — [Em——)
| Documents View
P Symbol 5x
pr <
logiC Clocking Wizard . com:p:ch wiz:3.6
Optional Inputs / Outputs Clock Feedback Source 1/0 and
 Automatic control on-chip Feedback
axm cux oum B reser Automatc control off-chip
: User-controlied on-chip
User-controlled off-chip
I NPUT_CLK_STOPPED Clock Feedback Signaling
I sTATUS " ed |
|
|
I ax vaun Diffe 4
q ¥ oyma [TTR - T Datasheet <Back | Page3of6 | Next> || Generste || Concel |[ help |
D39 (o0 00 Dlaudiis Aods Ll )
4] Clocking Wizard I -— - Lo
Documents  View
P Symbol 5x
Pr 1 i
logiC Clocking Wizard iincoompick w36
Core
Summary
axm ax.oums
Generated files
File Name: Description
core_pll. (v | vhd) Verlog or VHOL docking network source
core_pll. (veo | vho) Verilog or VHDL instontiation template
core_plluct | Core constraints ile
core_plclk_wiz_readme.ta 'README file for the core
core_pllxco ‘CORE Generator fle used to recreate core
core_pll_flist.te ‘Synthesis tools integration file for the core
core_plmdtd Project Nevigator integration fie for the core
core_pil/doc | Directory for documentation delvered with the core
core_pl/example_design Directory for synthesizable example design
core_pllimplement Directory for files to implement the example design
core_pll/simulation Directory tree for simulatable test bench and control
QP symbol [ A0S RN Datasheet | <Back | Page6of6 Generate | [ Cancel | [ Help

)|JJJ.§9,LM...A:IV.=J§.2334.=.QJ
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$VHDL 5! ¥ céuw o gi by g FPGA 3 (5! 4o
Field Programmable Gate Array FPGA ==

s Ko 4158l S b gl

sgim il 7
Ca; 9 )|_LA

>
WBJ?L! >
>

g 4ol

i 335 ) s @b malss (o0 208 2,8+ s
F(A,B,C,D)=Y(0,1,5,9,11,13,14)

23505 b g sl gn KaS 4 0lg3 00 b 9 28,8 K5 hio sl oS s 9 9508 g Sl Olgiss ke ol sl
oS 2L RAM i (K5 a4 1) (g6 @b paalss o Ll ol ool 1 (> 1b ol

<° 16X1 aksl> U‘i| o)|_b| U'i|)"l"" m&mk{bb} gg.gguu).)TJap\c L:SRAM g&.)wo)l.y o 63l C’bd"’d"};l’

g

0 1

1 1

2 0

> N —
4 0

5 1

> 5 —
7 0

8 0

9 1

10 0

11 1

12 0

13 1

14 1

15 0
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SRAM

16%1

SRAM

16*1

o9 0 a8 LUT lazsl 4 L lookup table o 16X1 sla SRAM (ol 5l plas” 0 4 FPGA sl ails 5o
V- ) e C)Lid F:F)(BIQ\ 4;;|)3 09 |) Lh E;FQ/ﬂ\h/I L5)1§= )|)§ b,:kﬁ )ﬂ) LSLQ LJS;L

o
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saala] Sl

aju[m]m]] Seneaees
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3

G b b &S cul Ol (HLb g5 cnl 3Ll ks b iz b logic block 51 ois b SRAM Gg <5 55
4 b sas 0,13 58 ROM asl s G FPGA asls o LS s jekie cpa 28 dalys S e SRAM Sl
395 SRAM sla S'sb 5,ls ROM 1 Sledbl G, s Juoy pae
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‘i é :II;]I::II:]' I| : VHDL 6,138 Csw camogs Ol 43 obsS alsS
m

Pl S 6Ky Sl eges mm
LIBRARY allS oU;
Fobl wlils” Jsls 51 package o s, 5 Slysl b oges  EE
USE a5lzuliS poU. ailsliS 2usy oU .5 5 90 caowwd ;
library ieee;
use ieee.std logic_1164.all;

use ieee.std logic_arith.all;
use ieee.std logic_unsigned.all;

IEEE
STD LOGIC 1164

STD LOGIC SIGNED
STD LOGIC UNSIGNED
STD LOGIC ARITH
NUMERIC STD

STD
STAN DARD

UNISIM
VComponents

JOREEEA
Entity Llweb is
Port( l =9,5 9639,9 brae )i
End S gl ;
oob Solare Ly ,u BR

Architecture ,lkwpl Of Jlupl is

Begin I Entity
VHDL 5
iy Port| Architecture Port Y
End ke pb 7
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Bit
Bit Vector
STD LOGIC
STD LOGIC VECTOR
STD ULOGIC
STD ULOGIC VECTOR
SIGNED
UNSIGNED
Boolean
Character
integer
NATURAL
POSITIVE
real
string
time

s adgl Jlade pawass by, BR

:dsl yos,

Signal a:bit:="1’;

FIENEY

A<="1"
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Process (wgsh oo >l uwgp S50 @l le bl 5 alaS s s b as SldiSw cad )
Begin
S slalanl B b ol e

End process;

:umgﬁ)sasumls),ﬁwoblf.c?ﬁ ==
:IF %
:o.)l.w&,.}
If ‘\o,le then Yo )le,
End if;
bbgc)b)w.su{|)|9om[=l:x;|t}o.:¢))wlﬂ.c)b39&@[&[24|YQ)L..:MLQM)J\Q)La.c)ﬂ

29) (P end if )| BE T

Sl ey
If \o,lke then Yo ,le;
Else Yo )le,
End if;

FE N

If Vb,ithen \o,le
Elsif YL, then Yo le ;

Else o)lc,
End if ;

:Case
Case b,: is
When Vb & )laee => Vo)le;
When Yb,s )laee => Yo,le;

When others = o,le;
End case;

39 o0 L2l OT (59090 olie Al pln (byd ja )laie b byd 51365 Slygws o
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Entity ha is
Port( a :in std logic;
B :in std _logic;
S:out std logic;
C:out std logic);
End ha;
Architecture half adder of ha is
begin
S<=a xor b;
C<=a and b;
End half adder;

:o_)..;.;féo.? rDlA-; <

\ Ghes P
Entity Fa is
port(a,b,Cin:in bit;
s,Cout:out bit);
End Fa;
Architecture behavioral of Fa is
Begin
s<=a xor b xor Cin;
cout<=(a and b)or(a and Cin)or (b and Cin);
End behavioral;

Y by P

entity fa lbit is
port (
a,b,cin: in STD_ LOGIC;
sum, cout: out STD LOGIC);
end fa lbit;

architecture fa 1lbit arch of fa 1lbit is
component ha 1bit
port(x,y :in std logic;
s,c :out std logic);
end component;
signal iml, im2, im3 :std logic;
begin
hal: ha 1lbit port map (x=>a, y=>b, s=>iml, c=>im2);
ha2: ha 1lbit port map (x=>iml, y=>cin, s=>sum, c=>im3);
cout <= im2 or im3;
end fa 1lbit arch;

e
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Entity Fadbit is
port(a,b:in bit vector (3 downto 0);
Cin:in bit;
Cout:out bit;
S:out bit vector (3 downto 0));
End Fadbit;
Architecture Structural of Fadbit is
component Fa is
port(a,b,Cin:in bit;
s,Cout:out bit);
End component;
Signal c:bit vector (3 downto 0);
Begin B

fa0:Fa port map(a(0),b(0),Cin,S(0),c(l));
fal:Fa port map(a(l),b(l),c(l),S(1),c(2)):
fa2:Fa port map(a(2),b(2),c(2),S(2),c(3));
fa3:Fa port map(a(3),b(3),c(3),S(3),Cout);

End Structural;

PELCEER
>
entity dec24 is
Port (x : in STD_LOGIC_VECTOR (1 downto 0);
m : out STD_LOGIC_VECTOR (3 downto 0));
end dec24;
architecture Behavioral of dec24 is
begin
m<="0001" when (x="00") else
"0010" when (x="01") else
"0100" when (x="10") else
"1000";
end Behavioral;
sy g

entity mux4l is
Port ( 1 : in STD_LOGIC_VECTOR (3 downto 0) ;
S : in STD_LOGIC_VECTOR (1 downto 0);
o 4 :out STD_LOGIC) ;
end mux41;
architecture Behavioral of mux4l is
begin
0 4<=1(0) whens="00" else
i(l) whensS="01" else

e
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1(2) whensS="10" else
1(3);
end Behavioral;

entity dff is
Port ( d : in STD_LOGIC;
clk : in STD_LOGIC;
q : out STD_LOGIC),
end dff;
architecture Behavioral of dff is
begin
process (d, clk)
begin
if (clk'event and clk='1l") then g<=d;
end if,
end process;
end Behavioral;

Sy %
entity reg4bits is
Port ( din : in STD_LOGIC_VECTOR (3 downto 0);
dout : out STD_LOGIC_VECTOR (3 downto 0) ;

clk : in STD LOGIC;
rst : in STD_LOGIC;

LOAD : in STD_LOGIC),
end regdbits;
architecture Behavioral of reg4bits is

begin
process (clk, rst, LOAD)
begin
if (rst = '1l') then dout <="0000"; -- or (others=>'0")

elsif (clk'event and clk='1l"' and LOAD="'1") then dout <= din;
end if;
end process;
end Behavioral;

clk<=not clk after 10 ns;

e



