Digital Integrated Circuits and Systems

Andrej Trost

Lab 8: FIR filter on Red Pitaya

Tool: Vitis 2025.1, Vivado 2025.1
Task: Compile and test applications project on Red Pitaya board,

insert your FIR filter and test operation on the board
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Red Pitaya STEMlab board

* FPGA development board for test and measurement

* two 125 MHz analog inputs and outputs

e System-on-chip with FPGA and ARM CPU
running Linux

e connhect to PC for user interface
* e.g. applications in web browser




Red Pitaya applications project

* VVivado project: 1niv.fe.uni-1j.si/courses/div/RP25a.7z

* logic for digital oscilloscope, signal generator...
* replaced PID with signal processing component

b Design Sources ()
v @ 2 red_pitaya_top (red_pitaya_top.sv) (12)

@ pll:red pitaya_pll (red_pitaya_pll.sv)

> @ ps:red_pitaya_ps (red_pitaya_ps.sv) (6)
® sys_bus_interconnect : sys_bus_interconnect (sys
@ i_ams:red pitaya_ams (red_pitaya_ams.v)
@ pdm : red _pitaya_pdm (red_pitaya_pdm.sv)
@® i _hk:red pitaya_hk (red pitaya_hkv)

> @ i_scope:red_pitaya_scope (red_pitaya_scopev) |

» @ i_asg:red_pitaya_asg (red_pitaya_asgv) (2)

~ @ i_proc: proc (proc.sv) (1)

@ i_filt: filt (filt sv)

@ for_sys[5l.sys_bus_stub 5 7:sys_bus_stub (sys
@ for_sys[Bl.sys_bus_stub 5 7:sys_bus_stub (sys
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Generate bitstream and upload to Red Pitaya

 Compile: Run Synthesis, Run Implementation, Generate Bitstream

* Format FPGA config file in|Tcl Console X

cd c:/proj/rp25a
source ./format.tcl

== rooti@192.168.1.15:22 - Bitvise SFTP —

i R u n B itVi Se SS H CI ie nt @I Local Bemote  Upload queue  Download queue  Log

PY Log in Browse ? Upload queue H Download queus i=|Log
. . . Local files Filter: Remote files
* New SFTP window, upload proc.bit.bin 2w 0) @ B B3 Codesa|~ 2 .
. . . MName - Size  Type Mame -
[
New terminal, set your FPGA config file N | rrogade -
MA (' File folder config
. . m25.cache (' File folder ipython
o /Set . Sh pr\oc . blt o bln m25gen (' File folder jupyter
m25hw (' File folder local
p25uns ('  File folder D bash_histany
rp25.sim 0 File folder D bashrc
| root@192.168.1.15:22 - Bitvise xterm - root@rp-fl6chb1: ~ 2551 0 File folder [] profil
SOUrces 0 File folder D Mersian
F O ,:]tl:.'-}_] rp- foechl - ~# =| dfx_runtime txt 114 Text Docu... D vimirfao
- S . , . . nastaviZ sh 738 Shell Script nastaviZ sh
root@rp-fé@ocbl:~# ./set.sh proc.bit.bin ) proc b 16 BIF Fie ) proc bit bin

. ile
[ bit bin: 033744 BIN File




Test with applications

Web browser: 192.168.1.15, run Oscilloscope application and test filter
e set OUT1: Square, 1 MHz, show IN1 and IN2 (IN2 is filtered signal)

& Red Pitaya X t — O X
< C [l & Notsecure 192.168.1.15/scopegenpro/?type=run 2@ A B O@ & 6 =
* run Bode Analyser application & .
< # 5 Medpitaya
e set Start: 1IMHz, End: 50 MHz, o | serocs.

100 steps

15ps 1ps 500 ns 0 -500 ns -1 ps -15ps 2ps -2bps

500 mv/div Time 500 ns/div
Current buffer: 0 Trig + IN2 24.3 mV

yellow plot is averaging filter response A




Test your FIR

e Add your IP from Vitis into IP Catalog of Vivado Red Pitaya project
* Search IP Catalog, add filter and change module name in proc.sv

Sources ? 008 X

Q T & + &

W i_ams :red_pitaya_ams (red_pitaya_ams a

Project Summary = IPCatalog = | proc.sy

Cores | Interfaces C:/projirp25is ourcgs/proc.sy

@ pdm : red_pitaya_pdm (red_pitaya_pdm.:

2 7 Q

® i_hk:red_pitaya_hk (red_pitaya_hkv) - fir

> @ i_scope : red_pitaya_scope (red_pitaya_:

~ @ i_proc: proc (proc.sv) (1)
> TFE i filt: fir O fir_0xci)

VITIS HLS IP | fir 0 i filt

Fir 459 , .ap_clk {clk i},
for_sys[bl.sys_bus_stub_5_7 :sys_bus_ = o
W Wivado Repository T -ap_rst (rst),
@ for_sys[6l.sys_bus_stub_5_7:sys_bus_ 51 . HO(H),
i D3P and Math co !
® for_sys[7l.sys_bus_stub_5_7:sys_bus_ 9 ' ae .8p_return (y)
W General =ER
_g _________________________________________ _}_ - -~ cq |
Hierarchy |F Sources Libraries  Comp = FIR Compiler filters

* Repeat the steps to compile project, format, upload and test on board !
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