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L_ecture 3 ;:

Part 1 : Using the FPGA board



Objectives of this Lecture

To learn how to implement a design on an FPGA board.



Contents of this Lecture

Implementation of a Shift Register design on an FPGA board.



Implementation of a Shift Register on FPGA board

Shift Registers are used for data storage or
for the movement of data.

Therefore  commonly  used Inside
calculators or computers to store data as
binary numbers.

Convert the data from either a serial to
parallel or parallel to serial format.

What Is a shift reqister ?



https://youtu.be/unorn9n-UpE?t=242
https://youtu.be/unorn9n-UpE?t=242

Implementation of a Shift Register on FPGA board

- Library's ff ‘;—— ?E;_“ Arcnitecture
- 2 [-/begin
library IEEE; 28
use IEEE.STD LOGIC 1164.ALL; S| o7 otumal Asdiommchcs
30 1 A <= 4 regqg:
use IEEE. numﬂrl std.all, | ; o B
C <= C:reg:
D <= D reg:

-- Entity Declaratior 5
Hentity Shift Reg is 5 o AL e AR A e
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port ( = ** HINT | |
A : out std logic;  -- single bit in register R i e
B : out std logic;  -- single bit in register 39 [ :eg;grécé;s: process (c1k}
C : out std logic;  -- single bit in register 28 ch begi?f(rjqiuq S
D : out std logic;  -- single bit in register 5 {F(reset = 1) Fhea
data in : in std logic; -- data input (1 or 0) | A reg <= 'C
reset : in std logic; -- when this signal goes nljh clea: i—izg A
-- all bit values on a clock cycle D reg <=

- clk : in std logic);  -- imput clock 47 E] else _
iend Shift_Reg; _; [ This is where the shifting

4 = are e g f ( ar a v occurs
101 1 ere = irtcin actilally OCCurs
-—- de endince on ho e -—<-:i.: +hi= voll can have
=AUl O U yok COUC LIlL10o, yolk Call ave
-— a shift oght or shift eft register

-- Architecture Body B i P a0
Harchitecture behavior of Shift Reg is c 2 B bal o B ST

22 i-- Defined Signals used in Archite Pture
'signal A reg, B reg : std logic := '(
| signal C reg, D reg : std logic := '0'

F end if;
‘ end if;

end process reg process;
end behavior;

-
~e ~e



Implementation of a Shift Register on FPGA board

Sources 2 O 5 > roject Summarn < Arty_A7_Master.xdc
Q = — + e D:/Users/dell/Vivado_projects/Shift_Register/Shift_Register.srcs/constrs_1/imports/Research tools/Arty_A7_Master.xdc

D_esignSources 1 Q X E] B X / E 0 o
@-- Shift_Reg(behavior) (Shift_Reg.vhd

y set property -dict {PACKAGE PIN A8 IOSTANDARD LVCMOS33} [get ports data_in] N
Constraints g B P L SRy e T S SIS SR R S
constrs_1 (1 1¢ _dict {PACKAGE PIN C10 IOSTANDARD I

[ Ary_A7_Masterxdc #set property -dict {PACKAGE PIN A10 IOSTANDARD LVCMOS33} [get ports {sv[2]
> = Simulation Sources 2

set property -dict { PACKAGE PIN HS IOSTANDARD LVCMOS33 } [get ports A]; #I0 | N T3 35 Sch=

set property -dict { PACKAGE PIN J5 IOSTANDARD LVCMOS33 } [get ports B]; #IC 25 35 Sch=led

set property -dict { PACKAGE PIN T9 IOSTANDARD LVCMOS33 } [get ports C]: 5
set property -dict { PACKAGE PIN T10 IOSTANDARD LVCMOS33 } [get ports D]; z ‘v

Hierarchy = Libraries  Compile Order ¢ PR S SR



L_ecture 3 ;:

Part 2 : VHDL



Objectives of this Lecture

To define and introduce a basic Test Bench.

To learn how to construct a Test Bench.



Contents of this Lecture

What Is a Test Bench?
Test Bench Outline

Shift Register Example



What 1s a Test Bench?

A test bench model Is used to exercise and verify that your VHDL
design Is working correctly as expected.

A test bench cannot be synthesized and placed onto an FPGA board.

You can code the test benches using Notepad++ , or Vivado IDE.

Vivado IDE iIs used to execute the simulation.



What 1s a Test Bench?

Test Benches consist of:

Entity
Contains no ports or generics

Architecture
Declares, instantiates, and wires together the driver model and the model

under test
* The driver model provides stimulus and verifies the response of the model

under test



What 1s a Test Bench?

Verity
Responses

»

Apply
Stimulus
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Test Bench Outline
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-=Iliibraries

library IEEE;

use IEEE.STD LOGIC 1104.ALL;
use IEEE.numeric std. all;

s--these two libraries are only
(Chese

--supprtted in Test Bench
-=two libraries will not be

-—— synthesized)

use std.textio.all ;
use leee.std logic textio.all

Entity

sentity Test Bench name 1is

4

—-— Architecture

Jarchltecture testing of Test Bench name is

%—— intantiate component
‘—— are testing
% component LFSR3
Aﬂport (
clk : in STD LOGIC;
outp:

~end component;

o AR L= =
—— Simulation s

signal clk sim

ignals

~end testing;

out STD LOGIC VECTOR (

of the VHDL

: std logic

ﬁvf'ty you

downto )) ;

signal outp sim : 8td logie - Je:t::(ﬂ downto
begin
—-— Sometimes this i1s called UUT (Unit Under Test)
dev _to test: LFSR3
port map(clk sim, outp sim);
-— Simulate the input clock to your design
= clk proc : process
begin
wait for ns;
clk sim <= not clk sim;
- end process clk proc;

B



Shift Register Example




Shift Register Example

25 |begin

T

library IEEE;
2 use IEEE.STD LOGIC 1164.ALL;
3 use IEEE.numeric std.all;

dev to test: shift reg

Lentity TSSE SRIFE Reg e <8 port map(A, B, C, D, data 1in, reset, clk);
“end; '
Harchitecture test of test Shift Reg is N | :
| = = 31 © clk stimulus: process
‘icomponent Shift Reg 32 begin
Hport (A: out std_logic; 33 wait for ns;
12 | B out std logic;
138 | C: out std logic; clk <= not clk;
14 | D: out std_logic; end process clk stimulus;
158 | data in: in std logic; .
16 | reset: in std logic; .
. clk: in std logic); & data stimulus: process
}end component; 38 begin
%signal data_in : std logic := '0'; S walt for ST
21 |signal reset : std logic := '0'; 40 data 1n <= not data 1n;
a7 k * st logi nay T Tie 14 W& o
22 §s:!.gnal clk : std logic == e 41 wait for ns:
23 |signal A, B, C, D: std logic; - ]
54 | r end process data stimulus;

end test;




Shift Register Example

18 data_in

18 reset




Assignment

For the same VHDL code of shift register in this lecture. How you
can make the shifting process in the left direction?




End of lecture 3

Any Questions ?




