
Digital Integrated Circuits and Systems
Andrej Trost

Lab 7: HLS IP and Vivado

Tool: Vitis 2025.1, Vivado 2025.1
Task: Syntesize FIR filter, package IP and insert in Vivado
project, compare Vivado & HLS simulations



Vitis HLS FIR synthesis
• Syntesize digital filter with loop unroll, pipeline and interface directives

DT filt(const DT x)
{
#pragma HLS INTERFACE mode=ap_ctrl_none port=return
#pragma HLS PIPELINE

• Package your IP
• packaged files in ...\hls\impl\ip

• description in component.xml

• all IP files in folder and
in *.zip file



Vivado project

• create new Vivado project, 
• Deafult part: Boards, 

select Red Pitaya STEMLab-14

• Settings
• Define IP location

• Search and add from IP Catalog your filter to the project



Circuit simulation in Vivado

• Add the provided testbench file as simulation source
• Add Sources, Add or create simulation sources

• Check (and modify) filter instance name

module test_filt;
logic clk = 0; // 100 MHz clk
always #5 clk = ~clk;

logic signed [13:0] in; // DUT signals
logic signed [13:0] out;

fir_0 dut ( // Design Under Test
.ap_clk(clk),
.ap_rst(0),
.x  (in), // input data
.ap_return(out) // output data

);



Compare FIR responses

• compare FIR design characteristics
with HLS simulation results and
Vivado circuit simulation 

https://fiiir.com/

https://fiiir.com/
https://fiiir.com/
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