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B Th Thonny - <untitted...  ar ™ Pictures L& 20260609_12h45... ||, Thonny - /homefds... L9 R 1 Q) 12sa
o x

Thonny - /nome/dsp._lab/Documents/project/raspy/001_rappi-zero7_testing/raspi-zer07_button.py @ 23:

[ = Switch to
4 O O & 'l' £ 0 = o o = =
mode
Ne! Save Run Debug y ) it Stop Zool Load Save Debug Over into out Stop Quit Support

<untitled: <untitled> X | raspi-zero7_button.py X ‘

from gpiozero import OutputDevice, Button, LED
import time

fpga_signal = QutputDevice(27)

button = Button(4, pull_up=True)

def on bnttol\ pressed()
10 fpga signal.on()

12 def on_button_released():
13 fpga_signal.off()

15 button.when_pressed = on_button_pressed
16 button.when_released = on_button_released

17

18 print("FPGANESZXZEMTT. RIVEMULTLEEL...")
19

20 # -7 5813, CPUA'TU—XLALEDICL LikE
21 while True:

22 print(f"Button state: {button.is pressed}")

23 time.sleep(0.5)

shell shell

Local Python 3 = /usr/bin/python3 =
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& ar I Pictures |4 20260609_12h45... |}, Thonny - fhomefds... NI SN NPt
x

Thonny - /homeldsp_lab/Documentsprojectiraspy/001_rappi-zero7_testing/raspi-zer07_buttonpy @ 23 : 20 )

Switch to
Z mode
Ovel Into out Stop. Zoom Quit Support

from gpiozero import OutputDevice, Button, LED
import time

fpga_signal = OutputDevice(27)
button = Button(4, pull_up=True)

def ;n_bntfun_bressed( )
10 fpga_signal.on()

12 def on_button_released():
13 fpga_signal.off()

15 button.when_pressed = on_button_pressed
16 button.when_released = on_button_released

17

18 print("FPGANESEIZZEH/RT, RIVEMLTILSL...")
19

20 # =T TEHRITBBIE. CPUATU=XURNEDICLULEREES
21 while True:

22 print(f"Button state: {button.is pressed}")

23 time.sleep(0.5)

Local Python 3 « jusr/bin/python3 =
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Thonny - /home/dsp_lab/Documents/project/raspy/001_rappi-zero7_testing/raspi-zer07_button.py @ 23:20

Switch to
reqular
& mode

Load Save Debug Over Into out Stop Zoom Quit Support

raspi-zer07_button.py

from gpiozero import OutputDevice, Button, LED
import time

fpga_signal = OutputDevice(27)
button = Button(4, pull_up=True)
def on_button_pressed():

10 fpga_signal.on()

12 def on_button_released():
13 fpga_signal.off()

15 button.when_pressed = on_button_pressed
16 button.when_released = on_button_released

17

18 print("FPGANESZEESEMRT. MYVEMLTLLESLL. .. ")
g

20

21 while True:

22 print(f"Button state: {button.is pressed}")

23 time.sleep(0.5)

55>

FPGANESZXZEMET. RYVERMLTILEEL). ..
Button state: False
Button state: False
Button state: False
Button state: False
Button state: False
Button state: False

Local Python 3 « jusr/bin/python3 =
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S ATV AT A

B EAESRT /AR (RIER)

O7Series — Spartan-7
OSoCs — Zyng-7000

n AMD Unified Installer for FPGAs & Adaptive SoCs 2023.1 - Vivado ML Standard - [m] X

Vivado ML Standard

Yivado ML Standard Edition is the no—cost, device limited wersion of the Vivado ML Enterprise edition. Users can add Vitis Model Composer which is an AMD toolbox for
MATLAB and Simulink to design for Al Engines and Programmable Logic. If you have been using AMD System Generator for DSP, you can continue development using
Vitis Model Composer

B% Design Tools

=- B Vivado Design Suite

Wivado

Witis HLS

. Yitis Madel Composer T oolbax for MAT LAB and Simulink. Includes the functionality of System Generator for DSP)

Install Devices for Kra SOMs and Starter Kits
Prcduction Devices

. Zyﬂq U\traScz\e'*- RFSOC

E| @ 7 Seres (limited support
Artix—T
(el
Spartan—] ]
Wirtes— T

UltreScale (limited support

UltraS calet (limited support

Versal ACAP
Enginesning Sample Devices
Installation Options
n Install Cable Drivers (You MUST disconnect all Xilinx Platform Cable USB 1 cables befors procseding)

Download Size: 21.20 GB
Disk Space Recuired: 706 GB Reset to Defaults

Copynight © 19862022 Xilinx, [nc. All nghts reserved < Back MNext > Cancel
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B VivadoZ#2EIL, $IFRTOT VM ERRT S
O “Create Project”Z1E iR
O“Next”Z1E R

Vivado 2025.2

File Flow Tools Window Help Q- Quick Access

A M D a New Project
Vivado AM D a Create a New Vivado Project
ML Edition

. This wizard will guide you through the creation of a new project.
Vivado

will specify your project sources and choose a default part.

Quick Start

Create Project >
Open Project >
Open Example Project >

Tasks

Manage IP >
Open Hardware Manager >

Vivado Store >

Learning Center

Documentation and Tutorials >
Quick Take Videos >
What's New in 2025.2 > @

Next

Finish

ML Edition To create a Vivado project you will need to provide a name and a location for your project files. Next, you will specify the type of flow you'll be working with. Finally, you

Cancel

Tcl Console
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BOOVTOMDIAILT EAHTERDS
OEEDEIZT S (EBELRESID)
O“Next"Z& &R

New Project X

Project Name

Enter a name for your project and specify a directory where the project data files will be stored.

Project name:  button_led
Project location: C:/Usersfimayu/Documents/program/zero7/verilog/001_ras-zero7_testing/testing B

/| Create project subdirectory

Project will be created at: C:/Usersfimayu/Documents/programizero7/verilog/001_ras-zero7_testing/testing/button_led

(2)
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[ ] 7 s < Ol‘d)ni%ﬂ]nll_ﬁ
OFEARIZT RT “Next"Z:EIR
OF 9 (X, “Project Type”MD1ER
O#HPIRRED “RTL Project” D EIR

| ] New Project X

| Project Type

Specify the type of project to create.

RTL Project
e K
You will be able to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis, implementation, design planning and analysis

Do not specify sources at this time

Project is an extensible Vitis platform

Post-synthesis Project
You will be able to add sources, view device resources, run design analysis, planning and implementation.

/O Planning Project
Do not specify design sources. You will be able to view part/package resources

Imported Project
Create a Vivado project from a Synplify Project File.

Example Project
Create a new Vivado project from a predefined template.
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B AREHTIIRIZEEMTS
O%(Z, “Add Constrains”’|ZT, “Next’Z=%21)v9
BCCT, XDCI7AIILEZIRLTHEL
B AREHTIERIZEEMTS

Add Sources Add Constraints (optional)

o [ T |
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O:EIRLT, FRIZHS=5, “Next”MDER

New Project

Default Part

X¢7s25¢csga225-1 CHEZR

222222222222222222222222222222222
22222222222222222222222222222222

-
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B 5T —DEE

OTFTEDELOILRIITHNIXOK
O “Finish”Z:E R

New Project

A M D n New Project Summary

Vivado @ A new RTL project named 'project_1' will be created
ML Edition

No source files or directories will be added. Use Add Sources to add them later.
No constraints files will be added. Use Add Sources to add them later.

O The default part and product family for the new project:
Default Part: xc7s25csga225-1
Family: Spartan-7
Package: csga225
Speed Grade: -1

To create the project, click Finish.

\q Back }
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VivavoJ AV Vb DAERL | 7055 LD B2

W Verilog 774 JLMIEN
O “Design Sources”z:&RL, BUJvD
O “Add Sources”&1EiR
O#7L<BALM=WindowT, “Add or create design sources”ZERL, “Next ZiEIR

button_led - [C:/Users/imayu/Documents/program/zero7 fverilog/001_ras-zero7_testing/testing/button_led/button_led.xpr] - Vivado 2025.2 — [m] X

File Edt Flow Tools Reports Window Layout View  Help Q- Quic

= 1 bz &
" XY
Flow N: tor F V|2 JECJIIA%R Hiton_| u M D ‘ Add Sources
v PROJECT MANAGER - | ‘
?

Sources

‘ Add Sources X

. This guides you through the process of adding and creating sources for your project
@ Setings Vivado
Q )
ML Edition
Add Sources ) Add or create constraints
Design Sources:
Language Templates
®) Add or create design sources
4F IP Catalog Simulation: Hierarchy Update » :
sim 1 Add or create simulation sources
— C Refresh Hierarchy
~ IPINTEGRATOR Utility Sour
_____________ IP Hierarchy Yol
Create Block Design i
Hierarchy | LI Copy Constraints Set...
Open Block Design Edit Constraints Sets
. _ o Properties
Generate Block Design Edit Simulation Sets
I + Add Sources I
v SIMULATION

Run Simulation

Select an object to see properties
~ RTLANALYSIS

P Run Linter

> Open Elaborated Design
Tel Console | Messages Log  Reports  Design Runs X

-

SYNTHESIS Q =

@

%

P Run Synthesis Name Constraints ~ Status WNS TNS WHS THS

<

. - o synth_1 constrs_1 Not started
> Open Synthesized Design

impl_1 constrs_1 Not started

v IMPLEMENTATION \2)

P Run Implementation

> Open Implemented Design

<

\e ANAARALL AMR NERA v

BIRLfoA F - 0 L ERRE LIRS
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B Verilog 774 )L MDIE NN
O“Add Files” M E R

O#LULMEET, 1809 5 “pi_button _receiver.v’Z&RL, “OK’ZEIR

[ Add Sources

X
Add or Create Design Sources Add Source Files
| Specify HOL, netlist, Block Design, and IP files, or directories containing those file types to add to -
your project. Look in: new v taoaldi BXC E&:
| @ pi_button_receiver.y Recent Directories
+‘ C:/Jsers/imayu/Documents/program/zero7/verilo... v
|
| File Preview
| | timescale 1ns / 1ps A
Use Add Files, Add Directories or Create File by
Add Files m v
£ >
ile npame: pi_button_receiver.v
Files of type: Design Source Files (.vhd, vhdl, vhf, vhdp, vho, v, vf, verilog, vr, vg, vb, ff, vlog, vp, vm, veo, svo, sveo, vh, h, svh, vhp, svhp, edn, edf, edif, ngc, sv, svp, bxn, bmm, mif, mem, elf, dcp, bd, wefg
I/;\I
NS

NEexXt wancel
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W Verilog 774 JLMIEN

O:EMLE-785 S5 LMHof-5, “Finish”Z &R

Add Sources
Add or Create Design Sources

your project.

Location

Specify HDL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create a new source file on disk and add it to

C:/Usersfimayu/Documents/program/zero7fverilog/001_ras-zero/btn_led/btn_led_testing.

+A
|
Index Name Library
: o 1 pi_button_receiverv  xil_defaultlib
<
Add Files

” Add Directories l l Create File

[} Scan and add RTL include files into project

[ Copy sources into project

N
R
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Vivavo7 Az MDYERL | 7A4 S LD ENS

B Constraint 774 JL DB
O “Constraints”zZ2ERL, HI)VD
O “Add Sources”ZE R
O#FHL<BEALV=WindowT, “Add or create constraints”Z1ERL, “Next”ZiER

button_led - [C:/Users/imayu/Documents/program/zero7/verilog/001_ras-zero7_testing/testing/button_led/button_led.xpr] - Vivado 2025.2 = o X
File  Edit Flow  Tools Reports Window Layout View Help { N
Pal Add Sources %
=, o : & T ¥
Flow Navigator A g ﬁ r1 D ﬂ Add Sources
v PROJECT MANAGER L ‘ B
Sources ? = - This guides you through the process of adding and creating sources for your project
& Setings Vivado
Add Sources ol s = B ‘ ML Edition .
®) Add or create constraints
Language Templates R
Add or create design sources
4 IP Catalog .
sin Add or create simulation sources
Hierarchy Update » |
Utility §
VIR INTECRATOR oy | C Refresh Hierarchy
Create Block Design Hierarchy IP Hierarchy 4
ety DL Lesior Copy Constraints Set
Properties
Edit Constraints Sets.
Edit Simulation Sets.
SIMULATION
v I <+ Add Sources I
Run Simulation
v RTLANALYSIS
P Run Linter
> Open Elaborated Design
Tel Console Messages Log Reports Design Runs
v SYNTHESIS Q = 2 + %
P Run Synthesis Name Constraints ~ Status WNS TNS WHS THS
5 Ol " synth_1 constrs_1 Not started
impl_1  constrs_1 Not started
v IMPLEMENTATION 2
P RunImplementation
>
< >

. PRAARALL AMA AFDLIA

Constraints

Copyrights 2026 DSP Laboratory. All Rights Reserved. 30



VivavoZ O T

B i —

B ConstrainZ 74 JLD1E NN
O0“Add Files” 2R

OFHLWEE T, 1BMNT S “Zero7 xdc "z ERL,

| Add Sources

Add or Create Constraints

Specify or create constraint files for physical and timing constraint to add to your project

Specify constraint set constrs_1 (active)

+1

X

Add Constraint Files

Look jn: xdc

“OK”’&E:]R

D Zem?,xdc|

I l addFies | Create Fiie File name:  Zero7 xdc

Files of type: = Design Constraint Files (.sdc, xdc)

Back

Cancel

Copyrights 2026 DSP Laboratory. All Rights Reserved.

v toRdiBRXC

Recent Directories

C:/Usersfimayu/Documents/program/zero7/forma... v

File Preview
e
set_property -dict { PACKAGE_PIN B13 Iic
create clock -add -name sys_clk_pin -perio
v
< >
v
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0495 L0DEMT

B ConstrainZ 74 JLD1E NN
OEML=705 5 LM Ho1=5, “Finish”ZEIR

’ Add Sources

Add or Create Constraints

| Specify or create constraint files for physical and timing constraint to add to your project.

Specify constraint set: constrs_1 (active) v
|
+l
| Constraint File  Location
Zero7 xdc C:\Users\imayu\Documents\program\zero7\format\xdc
‘ Add Files I [ Create File ]

Copy constraints files into project

7 a\

Finish

=3
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B S RIGERTR
OTFEDESIZ, T7AILBEMENTENIZOK

button_led - [C:/Users/imayu/Documents/program/zero? /verilog/001_ras-zero7_testing/testing/button_led/button_led.xpr] - Vivado 2025.2 — o X
File Edit Flow Tools Reports  Window  Layout  View  Help Q- Quick Ready
I,‘."‘ [ =] }‘ HIE + T )3 Default Layout v

Flow Navigator = PROJECT MANAGER - button_led ? X
v PROJECT MANAGER oy
Sources 2 _00C X Project Summary 200 X
£ Settings
Q = £ 4+ @2 o Overview | Dashboard
Add Sources
v Design Sources (1) ~
Language Templates ~ @ = pi_button_receiver (pi_button_receiver Settings  Edit
4F IP Catalog u_ila : xil_defaultlib.ila_1 Project name: button_led
v Cosia s ) Project location: C:/Jsers/imayu/Documents/program/zero7/verilog/001_ras-zero7_testing/testing/button_led
v IPINTEGRATOR v constrs_1 (1) Product family: Spartan-7
? Zero7 xd
Create Block Design [0 Zerol xde Project part: xc7525csga225-1
> Simulation Sources (1) T ar o
a Rlnek D, op module name: pi_button_receiver
Open Block Design > = Utility Sources
Y Target language: Verilog
Generale Block Design ([l B e e .
Hierarchy  Libraries Compile Qrder Simulator language: Mixed
Target Simulator: Vivado Simulator
v SIMULATION
Properties 2 _0O0C X
Run Simulation
-3 Synthesis Implementation
¥ RTLANALYSIS Status: Not started Status: Not started
Select an object to see properties B . . v
» Run Linter < >
> Open Elaborated Design
Tel Console Messages Log Reports Design Runs X 2 _ 0O
> a
v SYNTHESIS Q = 2 + %
» Run Synthesis Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS Total Power Failed Routes Methodology RQA Score QoR Suggestions LUT FF  BRAM URAM DSP Statt  Elap:
_ N . v synth_1 constrs_1 Not started
> Open Synthesized Design
impl_1  constrs_1 Not started
v IMPLEMENTATION
» Run Implementation
> Open Implemented Design
v L€ >

vs DPRACDAKL AMR RERHS
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VivavoZ Ao O DYERL | ILADYERK2

B ILA IP Block®3E N
O“IP Catalog”MER

O“IP Catalog” M WindowMN G HIIZTRREIND

Pal button_led - [C:/Users/imayu/Documents/program/zero/verilogpa] button_led - [C:/U

File  Edit  Flow

= 5] >,

Tools  Reports

Flow Navigator

Window

o8 =

Layout

v PROJECT MANAGER
Sources
£+ Settings
Q
Add Sources
Language Templates
F IP Catalog
v IPINTEGRATOR
Create Block Design
> Sir]
Open Block Design N Uty Sources
Generate Block Design B f------ooo-oo--
Hierarchy  Librar
v SIMULATION
Properties
Run Simulation
~ RTLANALYSIS
» Run Linter
> Open Elaborated Design
Tel Console | Mes
v SYNTHESIS a = <
P Run Synthesis Name C
» Open Synthesized Design - synth_1 c
impl_1 c
v IMPLEMENTATION
P Run Implementation
> Open Implemented Design
v L
~e PRAARALLANA AERILA

AFESE. h2Av 1 X kR

<

<

<

<

<

ARAARALL AR REREIA
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yu/Documents/pr /zero7 /verilog/001_ras-zero7_testing/testing/button_led/button_led.xpr] - Vivado 2025.2 - (=] X
File Edit Flow Tools Reports Window Layout \View Help Q- Quick Access Ready
= B > W oo = ¥ Default Layout v
PROJECT MANAGER - button_led ? X
PROJECT MANAGER
Sources 2 _ 00X Project Summary » | IP Catalog x 200
£+ Settings
Q T & + & Cores | Interfaces
Add Sources
v Design Sources (1) Ql = s |#| = o
Language Templates ~ @~ pi_button_receiver (pi_button_receiver.v :
IP Catalog [ u_ila - xil_defaultiib.ila_1 Search:
- Constraints (1) Name AT A4 Status License VLNV
IP INTEGRATOR v = constrs_1 (1) = Vivado Repository A
Create Block Design D) Zero7 xdc > Alliance Parters
Ooen Block D > [ Simulation Sources (1) > = Automotive and Industrial
Open Block Design > = Utility Sources > DSP and Math
Generate Block Design [Jl Fame e st N Embedded Processors
Hierarchy  Libraries Compile Order |
< >
SIMULATION )
Properties ? 00O X Details
Run Simulation
-]
RTL ANALYSIS Select an IP or Interface or Repository to see details
Select an object to see properties
» Run Linter
> Open Elaborated Design
Tel Console Messages |Log | Reports | Design Runs 2 _0O0O
SYNTHESIS a = < + %
P Run Synthesis Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS Total Power Failed Routes Methodology RQAScore QoR Suggestions LUT FF BRAM URAM DSP Start Elap:
. . . v synth_1 constrs_1 Not started
» Open Synthesized Design
impl_1 constrs_1 Not started
IMPLEMENTATION
P Run Implementation
> Open Implemented Design
<

35




VivavoZ Ao I DYERL | ILADYERL3

B [LA IP Block®3E N
ORFEBSD T “ILA’EAS
O “ILA(Integrated Logic Analyzer)’&4% 7 L)%

button_led - [C:/Users/imayu/Documents/program/zero7 fverilog/001_ras-zero7_testing/testing/button_led/button_led.xpr] - Vivado 2025.2

- o X
File  Edt Flow Tools Reports Window Layout View  Help Q- Quic Ready
=, B X »p B & T ¥ Default Layout v
Flow Navigator PROJECT MANAGER - button_led II g I¢ﬁ § ? X
v PROJECT MANAGER A 7N
Sources ?_00OX IP Catalog 200
£ Settings
a = = + B & Cores | Interfaces
Add Sources
v Design Sources (1) Q| = s | # ra o ) [
Language Templates ~ @ & pi_button_receiver (pi_button_receiver. *
¥ P Catalog [ u_ila - xil_defaultib.ila_1 §earc1 S ILA I (2 matches)
~ [+ Constraints (1) Name A1 Axd Status License VLNV
v IPINTEGRATOR = constrs_1 (1) v 1 Vivado Repostiory
Create Block Design I} Zero7 xdc v Foundational Elements
> Simulation Sources (1) v Debug aad Verfication
Open Block Design N
Utility Sources AXI4, AXI4-Stream  Production Included  xilinx.com:ip:ila:6.2
L | | s T b AXJ4, AX|4-Stream  Production Included  xilinx.com:ip:system_ila:1.1
Hierarchy  Libraries Compile Order
>
v SIMULATION X RS N3
IP Properties ? _00OX Details. I AN Y
Run Simulation J
= N
¥ ILA (integrated Logic Analyzer) o Name: ILA (Integrated Logic Analyzer)
A .
~ RTLANALYSIS Version: 6.2 (Rev. 19) Version: 82 (Rev.19)
: Interfaces:  AXl4, AXI4-Stream
P Run Linter Interfaces:  AXI4 AXI4_Stream A . ~
> Open Elaborated Design
Tel Console | Messages Log  Reports  Design Runs X 2 _00
v SYNTHESIS Q = = + %
P Run Synthesis Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS Total Power Failed Routes Methodology RQA Score QoR Suggestions LUT FF BRAM URAM DSP Start Elap
. _ , v synth_1 constrs_1 Not started
> Open Synthesized Design
impl_1 constrs_1 Not started
v IMPLEMENTATION
P Run Implementation
> Open Implemented Design
<o APAARAI MR AERLA vl L 2

IP: ILA (Integrated Logic Analyzer)
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Vivavo7 AL =D YERL | ILAD{E R4

W [LA IP Block® F¥#liZ% %
OILAM & #HER 7 & AV B
O“General Options”[ZT, “Number of Probes”Z4[ZE% 7E
OProbe® “Probe Width"Z9 N TI1IZERE
O ER, “OK ZER

Customize IP X | Bl customize 1P X
ILA (Integrated Logic Analyzer) (6.2) ILA (Integrated Logic Analyzer) (6.2)
‘
|
@ Documentation IP Location ' Switch to Defaults @ Documentation IP Location ' Switch to Defaults
) Show disabled ports Component Name iz ) Show disabled ports Component Name | ila_0
e .

[Ta configure more than 84 probe ports use Vivado Tcl Console

s use Vivado Tcl Console

. N i
General Options Probe_Ports(0..0) General Options | Probe_Ports(0..3)
Probe Port Probe Width [1..4096] Nurmber of Comparators Probe Trigger or Data
Monitor Type
P PROBEO 1 1 ~ | DATAAND TRIGGER -
PROBE1 1 1 ~ | DATAAND TRIGGER -
®) Native d
PROBE2 1 1 ~ | DATAAND TRIGGER -
I Numnernfpmnes|4\ l ! PROBE3 1 1 ~ | DATAAND TRIGGER -
onitor Type
Sample Data Depth | 1024 v

] Same Number of Comparators for All Probe Ports

Number of Comparators 1 v

Trigger Out Port

1HZERTE

—axX &

Trigger In Port

Input Pipe Stages 0 v

Trigger And Storage Settings

Capture Control
Advanced Trigger

GUI configuration mode is limited to 64 probe ports.
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VivavoZ Ao O DYERL | ILADYERKLS

B [LA IP Block®@ Generate
O“OK™:EREZ, TEED E5%GenerateDEEAMNRRESND

Generate Output Products X
The following output products will be generated.
| BBl customize 1P X
ILA (Integrated Logic Analyzer) (6.2)
|
Preview
@ Documentation IP Location ' Switch to Defaults
Q = =
/) Show disabled ports Component Name ila_0 = -
[Ta configure more than 84 probe ports use Vivado Tcl Console o [\ iIa_U_xci (00C per |:,:: ~
General Options  Probe_Ports(0..3)
Probe Port Probe Width [1..4096] Number of Comparators Probe Trigger or Data Instantiation Template
PROBEO 1 ~ DATAAND TRIGGER ~ - -
! Synthesized Checkpoint (.dcp)
PROBE1 1 1 ~  DATAAND TRIGGER ~
PROBE2 1 1 ~  DATAAND TRIGGER - | Structural Simulation
PROBE3 1 1 ~  DATAAND TRIGGER - |mp|em entation v

Synthesis Options

) Global

®) Out of context per P

Settings

®) On local host: Mumber of jobs: 8 v

) Generate scripts only

) Do not launch

- ) N )
(=]
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Vivavo7 B 7 D{ERL |Bitstream®D {E Rk 1

B A )0 —ZFL 7= “Generate Bitstream”zZ1E 3R
B Bitstream D {ERL I ZIXBFRD DN SD THFD

button_led - [C:/Users/imayu/Documents/program/zero?/verilog/001_ras-zero7_testing/testing/button_led/button_led.xpr] - Vivado 2025.2

File  Edit Flow Tools

= BB X W

Window
& =

Reports Layout

View  Help Q- Quick

X

PROJECT MANAGER - button_led

Language Templates Sources > _00 X Project Summary x| IP Catal
¥ IP Catalog Q = £ + 1 & C:/Usersfimayu/Documents/prog
Design Sources (2) a Y |

v IP INTEGRATOR ® = pi_buttc

Create Block Design = ila_0 (ila

Constraints (1)

Open B
constrs_1
Generate I Zero?
Simulation Sou

v SIMULATION

Utility Sources |

Run Simulation 1
Hierarchy  |IP Sol

<

RTL ANALYSIS

Source File Propert.
P Run Linter

® pi_button_receiver,
> Open Elaborated Design

Propertif

General

<

SYNTHESIS
P Run Synthesis

> Open Synthesized Design

v IMPLEMENTATION
P Run Implementation

> Open Implemented Design

> Open Hardware Manager <

Mo Implementation Results Available

There are no implementation results available. OK to launch synthesis and

Launch Runs

Launch the selected synthesis or implementation runs and generate
x bitstream.

Launch directory: « <Default Launch Directory= v

implementation? 'Generate Bitstream' will automatically start when synthesis

and implementation completes.

D Don't show this dialog again

Options

\®  Launch runs on local host:  Number of jobs: 8 v

Generate scripts only

+ %

Constraints ~ Status WNS TNS WHS THS WBSS TPWS Total Power

constrs_1 Not started
constrs_1 Not started
\lodule Runs
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VivavoZ B 9 b DYERK [Bitstream®D {E 2

B BitstreamD{ER T=1-=6, TiEDBEENR RSN

B“OK"ZERT HE, S

o DT7ADTIRDLR—EARREND

Bitstream Generation Completed X

o Bitstream Generation successfully completed.

MNext

@ Open Implemented Design
View Reports
Open Hardware Manager

Generate Memory Configuration File

Don't show this dialog again
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EAVAWAW LSS A

M Raspberry P1kZERO7€_F EMOE St 3 7
OZ N Z N DGPIO Header[@ % 1&#5

B Raspberry PilCEIRHAMELE
nbd&
OZEROTDLEDA RKT T 5

GPIO Header GPIO Header

‘ ZERO7
1 GPIO Header |
' Raspberry Pi
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VivavoZ Ao O D YERK | ZERO7&Windows PCOD it

S ATAVAVICATAS A
O PC&ZER07€JTAG'C¢§%JL N
OJTAG-H53EZEROTDITAGER S & ret (red)
v NETERIES OTMS (orenge)
OJTAG-H53&Windows PC%E OTCK (yallow)
USB—J L THEHRT S OTDO (green)
OTDI (blue)
OGND (black)

USB Cable

Windows PC
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VivavoZ B 7 DYERL | ZEROTAbITFAIL DT v T O—K1

B “Open Hardware” CZERO7 &
OB EVivadolZR %

O“Generate Bitstream”® T M “Open Hardware”Z1ER T 5

O“Hardware Manager”h ga<

button_led - [C:/Users/imayu/Documents/program/zero7 fverilog/001_ras button_led - [C:/Users/imayu/Documents/program/zero7 fverilog/001_ras-zero7_testing/testing/button_led/button_led.xpr] - Vivado 2025.2

- (=) X

File  Edit Flow Tools Reports ~ Window  Layout View File Edit Flow Tools Reports ~ Window  Layout View  Help Q- Quick write_bitstream Complete  +/
=, ® b = o} = > B & = Default Layout v
Flow Navigator IMPLEMENTED DESIGI HARDWARE MANAGER - unconnected ? X

A
> Open Elaborated Design Sources | Netlist  x > Open Elaborated Design @ No hardware target is open. Open target
« SYNTHESIS | H © SYNTHESIS Hardware 2 _0O@ X pi_button_receiver.v 2001 X
P Run Synthesis pi_button_receiver P Run Synthesis = C:/Usersfimayu/Documents/program/zero7/verilog/001_ras-zero/btn_led/btn_led_testing srcs/sources_1/new/pi_button_receiver v X
Nets
> Open Synthesized Design Leaf Cells (12) > Open Synthesized Design Q - x B B X N W Q &
= dbg_hub (dbg_hub) assign rp_gpio? = syncZ; ~H
& LA AnE - u_laila_0) ¥ IMPLEMENTATION No content assign rp_gpio22 = sync2;
assign rp_gpiod = 1'b1;
P Run Implementation » Run Implementation assign rp_gpio3 = 1'b0;
~ Open Implemented Design ~ Open Implemented Design
Constraints Wizard Constraints Wizard
S File P rti &
Source File Properties SHEED DA 77— (0] [ s
Open Dataflow Design Open Dataflow Design o ila 0 u_ila (
Edit Timing Constraints selk(elk),
g Edit Timing Constraints .probel (rp_gpio27),
© Report Timing Summary - A © Report Timing Summary .probel (syncl),
Select an ob .probe2 (rp_gpio4),
Report Clock Networks Report Clock Networks Select an object to see properties .probe3 (zp_gpio2)
: )i
Report Clock Interaction Report Clock Interaction Y endmodule
Tcl Console Messages T v
Report Methodology oL Report Methodology < ?
Report DRC alz -
€pol Report DRC
General Information i TolConsole  x Messages | Serial IO Links | Serial IO Scans 2 _oo
Report Noise Report Utilization
Qa T $ Il B W @
Report Utilization % Report Power .
| A total of 50 instances were transformed. M
#& Report Power *{ Schematic | CFGLUTS => CFGLUTS (SRL16E, SRLC32E): 44 instances
| RAM32M => RAM32M (RAMD32(x€), RAMS32(x2)): 6 instances
¥4 Schematic |
PROGRAM AND DEBUG open_run: Time (s): cpu = 00:00:30 ; elapsed = 00:00:24 . Memory (MB): peak = 2944.281 ; gain = 1131.46€9
: +_h nage
~ PROGRAN AND DEBUG Jii Generate Bitstream ' _hv_manager
. v
o ~ Open Hardware Manager < >
Open Hardware M TY .
v Open Target v
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VivavoJ O OTOMDYERL | ZEROTIALIUTFAIL DT v TO—K2

B “Open Hardware” CZERO7 &
O“Open target”Z:#RE, “Open New Target”zE R

button_led - [C:/Users/imayu/Documents/program/zero? /verilog/001_ras-zero7_testing/testing/button_led/button_led.xpr] - Vivado 2025.2

a X

File  Edit Flow Tools Reports Window  Layout  View  Help Q- Quick write_bitstream Complete  +
= L R - T Default Layout v
a 4
Flow Navigator -3 s HARDWARE MANAGER - unconnected ? X
) .
> Open Elaborated Design @ Mo hardware target is op
& Auto Connect | i
Hardware i_button_receiver.v 200 X
v SYNTHESIS Recent Targets »
P Run Synthesis & 1 5:/Usersiimayu/Documents/program/zero7iverilog/001_ras-zero/btn_led/btn_led_testing srcs/sources_1/new/pi_button_receiver.v X
> Open Synthesized Design I Open New Target... - X E B X ff W Q &
assign rp gpio2 = sync2; ~H
v IMPLEMENTATION No content assign rp_gpio22 = sync2;
assign rp_gpio4 = 1'bl;
P Run Implementation assign rp_gpie3 = 1'b0;
~ Open Implemented Design
Gonstraints Wizard Source File Properties 2 _ 00 X
Open Dataflow Design o ila 0 u ila (
.clk(clk),
Edit Timing Constraints _probed (rp_gpic2T),
[o] Report Timing Summary .probel (syncl),
.probe2 (rp_gpio4) .,
Report Clock Networks Select an object to see properties -probel (rp_gpio2)
Vi
Report Clock Interaction endmodule N
Report Methodology < >
Report DRC
P Tel Console x Messages Serial /O Links Serial /O Scans 2_00
Report Utilization - | a —
Q = = I B B @
% Report Power & total of 50 instances were transformed. ~
"1 Schematic ! CFGLUTS => CFGLUTS (SRL16E, SRLC32E): 44 instances
: RAM32M => RAM32M (RAMD32(x€), RAMS32(x2)): € instances
~ PROGRAM AND DEBUG open_run: Time (s): cpu = 00:00:30 ; elapsed = 00:00:24 . Memory (MB): peak = 2944.281 ; gain = 1131.4€9
. | open_hw manager
¥ii Generate Bitstream : -
' v
~ Open Hardware Manager < >
Open Target . command hy

Open New Hardware Target 7 .« ¥'— F#ZEiT
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VivavoZd B I DYERKL | ZEROTAbIT7AIL DT v T O—K3

B “Open Hardware” CZERO7 &g Ht
O“Open New Target"ZER%E, TaeDEEAMNRITIND
O“Open Hardware Target” Tl&, “Next"Z1#9
O“Hardware Server Setting” Tl&, “Local server”:3ER&, “Next”ZEIR

| Open New Hardware Target X | Open New Hardware Target X
AM D 1 Open Hardware Target Hardware Server Settings
‘ Select local or remote hardware server, then configure the host name and port settings. Use Local server if the target is attached to the local machine;

This wizard will guide you through connecting to a hardware target.
H otherwise, use Remote server.
Vivado :

ML Edition To connect to a remote hardware target, provide the host name and IP port of the remote machine on which the instance

of a Vivado Hardware Server is running
Connectto:  Local server (target is on local machine) v

Click Next to launch and/or connect to the hw_server (port 3121) application on the local machine.
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VivavoZd B T DYERKL | ZEROTAbITI7AIL DT v T O—K4

“Open Hardware” CZERO7 &5k
O“Setting Hardware Target’|ZHULNT, JITAGYVAVIEREZRTET S
ORESEB=5HIZ, EHD3,000,0001Z5%E
OFFELTHD, “Next"ZiEIR

Open New Hardware Target

X | Open New Hardware Target

Select Hardware Target Select Hardware Target
Select a hardware target from the list of available targets, then set the appropriate JTAG clock (TCK) frequency. If you do not see the expected devices, Select a hardware target from the list of available targets, then set the appropriate JTAG clock (TCK) frequency. If you do not see the expected devices,
decrease the frequency or select a different target. decrease the frequency or select a different target.

Hardware Targets Hardware Targets

Type Name JTAG Clock Frequency Type Name JTAG Clock Frequency
B xilinx_tcf  Digilent/210299BC7T1AH 15000000 v

B xilinx_tcf  Digilent/210299BCT1A5 J§ 3000000 W

Add Xilinx Virtual Cable (XVC)

Add Xilinx Virtual Cable (XVC)

Hardware Devices (fer unknown devices, specify the Instruction Register (IR) length) dware Devices (for unknown devices, specify the Instruction Register (IR) length)
Name ID Code IR Length

Name ID Code IR Length
#xc7s25_0 037C4093 6

©xc7s25 0 037C4093 6

Hardware server: localhost:3121 Hardware server: localhost:3121

NS

NS
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VivavoZ A T DYERK | ZEROTAbIT7AIL DT vFO—K5

B “Open Hardware” CZERO7 &g Ht
OH<)—ATED&IITHE>TONIEE YN HET LRI #E

[ Open New Hardware Target X |
l AM D u Open Hardware Target Summary

Viva d (m) 0 Hardware Server Settings:

ML Edition

o Server: localhost:3121

O Target Settings:

o Target: xilinx_tcf/Digilent/210299BC71A5
o Freguency: 3000000

To connect to the hardware described above, click Finish

1A} Ry FAT

N
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Vivavod AL TV D YERL | ZEROTAGIT7A LD F7yTOa—K6

W D HES

OFEMMNIEREIZTESE, TREDIOIGEEISERT D

button_led - [C:/Users/imayu/Documents/program/zero?/verilog/001_ras-zero7_testing/testing/button_led/button_led.xpr] - Vivado 2025.2

File  Edit Flow Tools Reports
= o« B >
Flow Navigator
o—svg

P Run Synthesis

> Open Synthesized Design

v IMPLEMENTATION

P Run Implementation

~ Open Implemented Design
Constraints Wizard
Open Dataflow Design
Edit Timing Constraints

© Report Timing Summary

Report Clock Networks

Report Clock Interaction

Report Methodology
Report DRC
Report Utilization
% Report Power

¥4 Schematic

v PROGRAM AND DEBUG
¥ Generate Bitstream
~ Open Hardware Manager
Open Target
Program Device

Add Configuration Memory De
v

Q 2 Il B B @
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- a x
Window  Layout View  Help write_bitstream Complete  «/
B o4 = ¥ Dashboard ~ Default Layout v
HARDWARE MANAGER - localhost/xilinx_tcf/Digilent/210299BC71A5
Hardware hw_ila_1
= 2 > »
Q v u “ Waveform - hw_ila_1
Name Status
2
i localhost (1 Connected © | S
=1
B+ xilinx_tcf/Digilent/210299BCT1A5 (1 Open ©
@ xcT7s25_0(2) Programme g
©
PPN Ve
< >
Hardware Device Properties
& xc7s25_0 o
Settings - hw_ila_1 Status - hw_jla_1 Trigger Setup - hw_ila_1 Capture Setup - hw_ila_1
~
Name: xc7s25_0 e » » N + D
P
Part: xc7s25 My
Core status @ Idle
ID code: 037C4093 v Specify the probes file and refresh the device
< > Capture status - Window 1 of 1
General Properties hd
Tcl Console
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VivavoZ A< T wFO—K7

EBit77/I/LOT7yTA—k
O“xs7s25"% 8/ ') — “Program Device”ZE R
OBit77 A ILRUILARD 774 )L (ItxT 74 L)
O“Program”%1E R

button_led - [C:/Users/imayu/Documents/program/zero7/verilog/001_ras-zero7_testing/testing/button_led/button_led.xpr] - Vivado 2025.2 - [u] X
File  Edit Flow Tools Reports Window  Layout  View  Help Q- Quick write_bitstream Complete  +/
E‘ - B P‘ B oo = )4 Dashboard ~ Default Layout v
Flow Navigator E3 kS HARDWARE MANAGER - localhost/xilinx_tcf/Digilent/210299BC71A5 ? X
e ;E 7') ‘17 -
» Run Synthesis Hardw: O X pi_button_receiver.v 4
> Open Synthesized Design o Prog ram Dewce ><

Waveform - hw_ili

Name Status
v IMPLEMENTATION 1 localhost (1) Comected 1 | & Select a bitstream programming file and download it to your hardware device. You can optionally
Run Impl i < _xilinx_tcf/Di 1210298BC71AE (1 O - . . .
> Funimplemention I—I—mx T = e select a debug probes file that corresponds to the debug cores contained in the bitstream l
. & xc7s25_0(2) Programi ]
~ Open Implemented Design - -
—T s programming file.

Constraints Wizard

< S Program Device. .
Open Dataflow Design
erfy Device...

Edit Timing Constraints Hardware Device Proper b RunTrigger
© Report Timing Summary ® xc7525_0 3 Run Trigger Immediate file: o7_testingftesting/button_led/button_led runs/impl_1 fpi_button_receiver.bid B
Report Clock Networks B Stop Trigger
Name: xcTsi . . i . i .
Report Clock Interaction - 5 Enable Auto Re-trigger robes file: o7 _testing/testing/button_led/button_led.runsfimpl_1/pi_button_receiver ltx B
art. XC /s

Report Methodology

Report DRC . ID code: 037G Create User Defined Probe - L Enable end of Star‘tup check
ffffffffffffffffffff Show Bus Plot...
Report Utilization General = Properties .
% Repor Fower G | Reteesh Device Skip Refresh Device
Tel Console x Mess{ Add Configuration Memory Device. ..
A Schematic Q = 2 ] Boot from Configuration Memory Device

P BBR Key... .
v PROGRAM AND DEBUG rogram <Y |

¥ Generate Bitstream ; Clear BBR Key... \ /-—-\

~ Open Hardware Manager ‘ Program eFUSE Registers... el I\\‘ '-/I En}grarﬁ
Open Target ‘ 2 Export to Spreadsheet... e -
Program Device ‘ <

Add Configuration Memory De Type a Tcl cor
v




VivavoZ ¥ I DYERL | ZEROTAbItT7A L DT

w7 O—RK8

B Bit77AI)ILD7 v O—FDER
OILADEBEEMNEHFINSIDONEZETES

button_led - [C:/Users/imayu/Documents/program/zero? /verilog/001_ras-zero7_testing/testing/button_led/button_led.xpr] - Vivado 2025.2 — o X
File Edit Flow Tools Reports Window Layout View Help write_bitstream Complete  «
= - L R - T Dashboard ~ Default Layout v

a 4
Flow Navigator S e s HARDWARE MANAGER - localhost/xilinx_tcf/Digilent/210299BC71A5
T . "
P Run Synthesis Hardware hw_ila_1
xz a
> Open Synthesized Design Q = s o Waveform - hw_ila_1
teme s 2 a + » » » B @ a ¥ ¥ RRS, r o
3 - +
v IMPLEMENTATION ¥ localhost (1 Connected s © -
=1
P Run Implementation B # xilinx_tcf/Digilent/210299BC71A5 (1 Open 2 ILA Status: Idle
. @
«~ Open Implemented Design @ xc7s25_0(2 Programmed E Name
XADC (S @ .
Constraints Wizard ] a & 1p_gpio27_IBUF
hw_ila_1 (u_ila Idle cum
8 sync1
Open Dataflow Design
< > 8 rp_gpio4
Edit Timing Constraints
© Report Timing Summary FOEEEE
Report Clock Networks o
Report Clock Interaction Settings - hw_ila_1  Status - hw_ila_1 Trigger Setup - hw_ila_1 Capture Setup - hw_ila_1
[?] Report Methodology > » » H + o
Report DRC ~
Core status @ Idle
Report Utilization
% Report Power Capture status - Window 1 of 1
v
*1 Schematic
Tel Console
v PROGRAM AND DEBUG
xz a ol
Vi Generate Bitstream @ = £ I B ® @O
{C:/Users/imayu/Documents erilog led, led.runs/impl_1/pi
*~ Open Hardware Manager _ e . - -
program_hw_ _hw_devices xcTs25_0]
Open Target INFO: [Labtools 27-3164] End of startup status: HIGH
device [lindex [g devices xc7s25_0] 0] v

Program Device

Add Configuration Memory De
A
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SEIEBAL=TO5 S LD

BSEEAL-7O075LDHE
ORaspberry Pl TRAL D A AZEZ (T4 1T, TDHHZEZEROTIZEZ S
OZERO7IEZED A NE2TT+5HE, 2B fERIEAZMN I+ TLEDRKTELTH AT S

W EE

ORaspberry Pi

= CPIO 4B TR DA AERITHITS

a2y —)LEIE

t
OARSUABMER TG — False’ e
OBaRAUNBEINT- — ‘True’ input wire rp_gpio27 From Rasp.
B ZERO7T~MDH A&, GPIO 27&Z{ERT S output wire rp_gpio2  For LED
OZERO7 output wire rp_gpio22 For LED

M Raspberry Pi HMoD A AIXGPIO 27/ EEAT S
B A DII2E R HAZ H [T TFPGANERIZERY sA ¢S
B4 AHELT, GPIO 2E, GPIO 2EEME FIF3 output wire rp_gpio4 For Button
M input

output wire rp_gpio3
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TR

BILADH A
Orp gpio27 IBUF:  GPIO 27&%{£>TZERO7~MDRaspberry Pim 5D A 71
Orp gpio2 IBUF:  GPIO 2&EZ{E->TZERO7TMLDH A
2R FERIEARIEE A ASTNSDT, AWM HEAFEFTCEENHIOVIA-TILNDS

Waveform - hw_ila_1

Q + P » H B @ 6 X ¥ o« I T N &
ILA Status: Idle

Name

input
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Appendix: GPIOEEV DELE

B GPIOD &
ORaspberry PIOGPIOFE S EEV B STV B TETREICEET 5.

3V3 (DC Power) - 5V (DC Power)
Shared Use GPIO 2 (12C SDAD) — ™ 5V (DC Power)
Shared Use GPIO 3 (I2C SCL1) —— = Ground
GPIO 4 (GCLK) ——= GPIO 14 (TXDO)
Ground ———= GPIO 15 (RXDO)
GPIO 17 (GENQ) ——= GPIO 18 (I2S_CLK) ——— 12S Audio
Encoder/Button GPI0 27 (GEN2) - Ground

Mute (except CodecZero) GPIO 22 (GEN3) ———» GPIO 23 (GEN4) ———  Rotary Encoder/LED

3V3 (DC Power) ——# GPIO 24 (GEN5S) ———— Rotary Encoder/LED
GPIO 10 (SPI_MOSI) ——— Ground
GPIO 9 (SPI_MISO) ———» GPIO 25 (GENG) ————— IR Receiver
GPIO 8 (SPI_CEO_N)

GPIO 7 (SPI_CE1_N)

GPIO 11 (SPI_CLK) ———=

Ground ——=

EEPROM ID_SD (HAT) ——= ID_SC (HAT) ———— EEPROM
GPIOS ——— Ground
GPIO 6 > GPIO 12
GPIO13 ——= Ground
12S Audio GPIO 19 (129) - GPIO 16
GPIO 26 ———= GPIO 20 (12S_DIN) ——— 12S Audio

ONNO)
®@ ©®
® ©
@ ®
® @
@ @
@ @
® ©
@ @
® @
@ @
® @
@ @
@ @
@ @
®@ @
® @
® @

Ground ———= GPIO 21 (125_DOUT) 128 Audio

Z M. https://www.raspberrypi.com/documentation/accessories/audio.html#gpio-usage
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