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
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Vitis HLS FIR synthesis

* Syntesize digital filter with loop unroll, pipeline and intlerface directives

DT filt(const DT x) l HLS Diractives © <7

{
#pragma HLS INTERFACE mode=ap_ctrl_none port=return

#pragma HLS PIPELINE

» |~ FLOW

* Package your IP
* packaged files in ...\hIs\imp\ip conponert (7 ther ]

* description in component.xml v C/RTL COSIMULATION
* all IP files in folder and o
in *le file v PACKAGE

> Run &



Vivado project

IP > Repository
Project Settings Add directories to the list of repositories. You may then add
additional IP to a selected repository. If an IP is disabled

e create new Vivado project,
then a tool-tip will alert you to the reason.
e Deafult part: Boards, Suon ] b
select Red Pitaya STEMLab-14
[ ] Settings g:::er;]:taﬂon IP Repositories
e Define IP location g i + 1=

e Repository c/proj/at/fir/filt/hls/impl/ip (Project)

Packager
| Refresh All |

General

Synthesis

L

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

L]

Flow Navigator Project Summary x| IP Catalog

~ PROJECT MANAGER
£} Settings

Cores | Interfaces

O\ & ¥ i, /F 8 0
Add Sources

Language Templates Search: | Q- fir (3 matches)

N
2 |P Catalog ame

W User Repository (c/projfirfilterfirhlsimplip)
W VITIS HLS IP

¥ Fir




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

PROJECT MANAGER - tesffir

module test filt;
Sources logic clk = ©9; // 100 MHz clk
always #5 clk = ~clk;
Q = £ +
v Design Sources (1 logic signed [13:0] in; // DUT signals
- fir_0 (fir_0.xci) (1 . .
s @ fr 0 (fr 0v) (1 logic signed [13:0] out;

fir @ dut ( // Design Under Test
.ap_clk(clk),
.ap_rst(9),
X (in), // input data
.ap_return(out) // output data
)



Compare FIR responses

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

High-pass FIR
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https://fiiir.com/

FIIIR! - Design FIR & IIR Filters - From TomRoelandts.com

Filter Settings Filter Characteristics
Filter
ST Frequency response
High pass (windowed-sinc FIR) M .
High-pass Windowed-sinc FIR filter (more info in How to Create a Simple High-Pass Filter). o
The ideal response is updated on the fly, but you still have to push the Compute Filter {g 05
button below to recompute the filter.
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