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Vivado

• AMD/Xilinx Vivado is an advanced suite for digital logic design and FPGA 
based implementation to 

– develop, 

– simulate, 

– synthesize, 

– implement 

• RTL designs on AMD/Xilinx FPGA device.
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Installing

• Sign up for a AMD/Xilinx account to download Vivado running on 
Windows.

• Choose the FPGA family to work with: e.g., Artix, Zynq, etc.

11/06/2024 3



GUI
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Creating an RTL Design Project

• Launch Vivado from the desktop

• Create a New Project:

– Click on Create Project

– Choose a project name and location.

– Select RTL Project

• and ensure Do Not specify sources at this time is checked.

– Choose the target FPGA device.

• e.g., using an Artix-7, 

– select the corresponding part number (e.g., xc7a35tcpg236–
1).
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Creating/Adding an RTL Design

• Add RTL Design

– In the Project Manager, click Add Sources.

– Select Add or Create Design Sources, then click Next.

• Click Create File, select Verilog as the file type, name 
it sim_adder.v, and click OK.

– Finish adding the file to the project.

• Open the newly created sim_adder.v file and add the Verilog code for a 
simple 2-bit adder.
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Creating/Adding an RTL Design (2)

// A simple 2-bit adder 

module sim_adder ( a, b, sum);

input [1:0] a; // 2-bit input a

input [1:0] b; // 2-bit input b 

output [2:0] sum; // 3-bit output sum 

wire [2:0] sum;

assign sum = a + b; // Add inputs a and b 

endmodule
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Create/Adding a Testbench File for Simulation

• In the Project Manager, click Add Sources.

• Select Add or Create Simulation Sources and click Next.

• Create a file named adder_tb.v, choose Verilog, and click OK.

• Open adder_tb.v and add the testbench code.

– (The testbench provides the inputs to test different cases of the 2-bit 
adder and prints the results.)

– REF: https://medium.com/@techAsthetic/getting-started-with-rtl-
design-using-xilinx-vivado-a-technical-guide-5a25ae03a594 
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Creating/Adding a Testbench for Simulation

`timescale 1ns/1ps 

module adder_tb; 

reg [1:0] a; 

reg [1:0] b; 

wire [2:0] sum; 

// Instantiate the simple_adder module 

sim_adder dut ( .a(a), 

      .b(b), 

     .sum(sum)); 

initial begin 

// Initialize inputs 

a = 2'b00; 

b = 2'b00; 

// Monitor changes to inputs and output 

$monitor("Time: %0t | a: %b, b: %b, sum: 
%b", $time, a, b, sum); 

// Stimulus for the test 

#10 a = 2'b01; 

b = 2'b01; 

#10 a = 2'b10; 

b = 2'b01; 

#10 a = 2'b11; 

b = 2'b11; 

#10 $finish; // End simulation 

end 

endmodule
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Simulating the RTL Design
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Simulation

• In the Flow Navigator, under Simulation, click Run Simulation and 
select Run Behavioral Simulation.
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Thank You
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