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Block Diagram
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Vivado Block Diagram
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Webcam Development using Zynq SoC
Vivado Address Editor

A Hog S... ~ 10:02 19 5,99

ov7670_vdma - [fhome/training/Documents/Projecksfov7670_vdma/ov7670_vdma.xpr] - Vivado 2019.1

Edit Flow Tools Reports Window Layout View  Help Q- Quick Access write_bitstream Complete
E »a & I-‘ i O 2 )4 IP Integrator w

BLOCK DESIGN - vdma_ow7670 ? X
v PROJECT MANAGER o . . - -
Sources x Design | Signals ? _0O0 Diagram  x Address Editor 200
£F Settings
Add Sources @ = < + b a = < b
~ [ Design Sources (1) Cell Slave Interface  Base MName Offset Address  Range High Address
Language Templates o - - .
~ @2 vdma_ov7670 wrapper (vdma_ o w processing_system7_0

4F IP Catalog b vdma_ov7670_i: vdma_ov7670 (vdma_ov7a7 v [ Data (22 address bits : Ox
b Constraints (1) oo gxi_gpio_0 S_Aaxl Reg 0x4120 0000 4k ~  Ox4120_OFFF
~ IP INTEGRATOR » [ Simulation Sources (1) oo ax_gpio_l 5_axl Reg Gx4121_ 0000 4K ~  0Ox4121_OFFF
Create Block Design > [ Utility Sources oo w7670 _decode_stream_0 S00_AXI S00_AXI_reg Ox4000_0000 4K ~  (x4000_OFFF
open Black Design - R oo vdma_s2mm S_AX|_LITE Reg 0x4300_0000 4K v ([Oxd4300_OFFF
——————————————————————————————————————————————————————————— w AF vdma_s2mm
Generate Block Design Hierarchy @ |F Sources Libraries Compile Order ~ BB Data MM2S (32 address bits : 4G)
== processing_system7_0 S_A¥l HP1 HF1_DDR_LOWOCM  (Ox0000_0000 512M ~ Ox1FFF_FFFF
~  SIMULATION Address Segment Properties e v B Data_S2MM (32 address bits : 4G) -
Run Simulation oo SEG_ov7670_decode_stream_0_SO00_AX| reg 4= o == processing_system7_0 S_AXI HPO HPO_DDR_LOWOCM  Ox(Q000_00oa 512M ~ OulFFF_FFFF
~
v ETL ANALYSIS Name: :G_ow7670_decode_stream_0_S00_AX|_reg
» Open Elaborated Desig (Full name: processing svstem7 0/Data/SEG ov?e?o)-:v ‘ -
v SYNTHESIS Tcl Console x Messages |Log | Reports | Design Runs 2 003
> Run Synthesis Q = = Il B B O
» Open Synthesized Desi hdding component instance block -- xilinx.com:ip:axi_dwidth_converter:2.1 - auto_us ~

Adding component instance block -- xilinx.com:ip:axi_vdma:5.3 - vdma_s2mm
' Adding component instance block -- xilinx.com:ip:axi_interconnect:2.1 - vdma_s2mm_intercon

v IMPLEMEMNTATION Adding component instance block -- xilinx.com:ip:axi_protocol_converter:2.1 - auto_pc
b Run impl tati . Adding component instance block -- xilinx.com:ip:axi_dwidth_converter:2.1 - auto_us
un implementation | Adding component instance block -- xilinx.com:ip:axi gpie:2.0 - axl aqpio O hd
< b

> Open Implemented Des
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SDK2019.1: Standalone OS

Activities s ¥ilink SDK 14:44 17 5,9,5

ov7670_vdma.sdk - C/C++ - Hello/src/helloworld.c - Xilinx SDK

File Edit Navigate Search Project Run Xilinx Window Help

D-E® ®-R-EBIN DI 2BE I E -0 IS SO D Quick Access B @

0% v - #include "xparameters.h" SREIR R
» (5 CameraStreamer #include "Xi-l._io.h“

> &5 FSBL_zyng #include <stdint.h>
» (il FSBL Zynq bsp

@ [t5 Project Explorer 52 = O l¢ helloworld.c 23 = g 2 ™ = O

4

xparameke

xil_io.h
stdint.h
ovV7e70 5
VDMA_S2t

#define 0V7670 STREAM 0x40000000
define VDMA S2MM 0x43000000

» (il Hello_bsp
b [ Hello_dma
3
»

% Hello_mmap

Ll
Ll
Ll
#
#
n {3 vdma_ov7670 wrapper_hw_platform_1 #define HEIGHT 480 : :,EIETT
#define WIDTH 640 # OFFSET P/
# OFFSET_VI
/* Register offsets */ PN
#define OFFSET PARK PTR REG 0x28 % orreer v
,. #define OFFSET VERSION Ox2c # OFFSETVI
# OFFSET_VI
Q] & ergetcomections 1 & 2 = 5 #define OFFSET_VDMA MM2S_CONTROL_REGISTER 0x00 S oy
} & Hardware Server #define OFFSET VDMA MM2S STATUS REGISTER 0x04 # OFFSET VI
> & Linux TCF Agent #define OFFSET VDMA MM2S VSIZE Ox50 # OFFSET_VI
, » & QEMU TcfGdbcClient = RO e S e D S OSSR - = — T
[t Problems ¥ Tasks B Console &2 | Properties EISDKTerminal = 5 | [E]SDKLog @ XSCT Console 3 Bk = B
[N ] e B e XSCT Process
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ITCP Labs

Labs at ITCP (Zedboard)

Lab5. Custom IP
Steps to Follow:

1. Hellow World

2. GPIO_IP

3. Interrupt SW/HW
4. DMA

5. Custom IP

6. Comblock
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Search: Q- pwm

ITCP Labs: Custom IP

(1 match)
T my_pwm_ip_cl v1.0
Diagram x Address Editor x|
Qa3 Rio|la|z|e|4|=|& Bk MC

F Designer Assistance available. Run Connection Automation

processing_system?_0

M_AX] GPO_ACLK ZYNQ‘”—T

FCLK_RESETO N

ZYNQT Processing System

my_pwm_ip 1 0

“l4 s Ax
5_axl_aclk
5_axl_aresetn

{

my_pwm_ip ¢l v1.0 (Pre-Production)

Diagram x Address Editor x 70O
A A XRocQ=| e+ ‘AN AW AL-AR-ME o
rst_ps7 _0_S0M
[ ps7_0_axi_periph
slowesl sync ck mib_reset [’n 3
ext_reset_in bus stract reset{0:0] -'. & 500 AX
Bux_fese_in perpneral_reset|D:0) ACLE
mb_debug sys rst  interconnect aresetn|D:0) ARESETN n—=n
e in_neked perigheral_aresetn|0:0) S0i_ACLE IKI MOG_AXI 4
SO0 ARESETN gisg
Processor System Hegef W00 ACLK
MO0 ARESETH e am e
L b pﬁm_m_cf_vrﬁ_iﬁre Production)
processing_system7 0 AXl Interconnect
DOR {» DOR
- EDED W0 4 { FIXED ID
M_AX]_GPO_ACLE ZYI\ ﬁ = M_AKI_GPO 5
: FCLK_CLED
FELK,IESEIDEHT—
ZYNQT Processing System -
Diagram « Address Editor  » lab_custom_ip.xdc xi
Q = &=
m
Cell Slave Interface  Base Name Offset Address Range High Address
« % procassing_system7_0
~ B Data (32 address bits : 0x40000000 [1G 1)
¥ K = my_pwm_ip <1 0 5 a0 S_4xl_reg O 43C0_0000 64k~ (w4300 _FFFF
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ITCP Labs: Custom IP

lab custom ip.sdk - CfC++ - lab_custom _ip wrapper_hw_platFform_0O/drivers/my_pwm _ip 1 _v1_0fsrc/my

o Ao rin D ABBG Y ige o

l(5 Project Explorer I3 = B8 gsystem.hdf (& my pwm ip cl.c [N my pwm_ip ct.h X =
Halwn |l sirctes -wtne =

v (& lab_custom ip_wrapper_hw_plat #define MY PWM IP C1 5 AXI SLV _REGB OFFSET @

#define MY PWM IP C1 S AXI SLV REG1 OFFSET 4
#define MY PWM IP C1 5 AXI SLV REG2Z OFFSET 8
#define MY PWM IP C1 5 AXI SLV REG3 OFFSET 12

¥ = drivers
¥YEmy pwm_ip 1 vl 0

* = data
'L—'EF{ Il-i-l-l--rl-ll--r-!l EEREE EEE R T'.'FIE' DF11|'|11.]|:I|1‘5 EEEFEESEFEEE S E
S _-""
| @ Makefile
_E;rny_pwm ip ¢1_selftest.c * Write a value to a MY PWM 1P C1 register. A 32 bit write 1is
% Cren ot * If the component is implemented in a smaller width, only the
& my_pwm_ip_c1.c * significant data is written.
i my_pwm_ip_cl.h '
. Y. . P i * [@param BaseAddress is the base address of the MY _PaM _IP C]
2 lab_custom_ip_wrapper.bit * @Eparam ARegDffset 1s the register offset from the base to w
[€ ps7 init gpl.c * EBparam Data is the data written to the register.
i ps7_init_gplh * @return HNone,
2 ps7_init.c .
€l p == * @Enote
W ps7_init.h * C-style signature:
@ ps7_init.html * woid MY PWM IP Cl mWriteReglu32 Basepddress, unsigned RegOi
% ps7 _init.bcl .f
f system.hdF -~ #define MY PWM IP C1 mWriteReg(BaseAddress, RegqOffset, Datal %

X1l Out32{(BaseAddress) + (RegDffset), (uld2){Data))
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ITCP Labs: Custom IP
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IP Camera Interface

Camera CBR 185KBps
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Labs IAEA

Main Labs at IAEA (CMOD-A7 and WIZned boards)

ADC data inversion and offset

Shaper

DC Stabilizer and base line restorer (BLR)
Pulse Height Analysis

Embedded Programming of WIZnet board

bk owiE

ADC Inv/Offset —Te Filter %)‘ Mux Scope > MicroBlaze

FPGA

PC

N4

> Wiznet
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Labs IAEA: DPP (Hierarchal Design)

¢ DPP - [E/ITCP/labs/IAEA_LABS/smr3562/iaea/xilinx/projects/DPP/DPPxpr] - Vivado 2019.1 - X
File Edit Flow Tools Reports Window Layout Wiew Help Q- Quick write_bitstream Out-of-date  details b
=, & & b b o Z Default Layout v

Flow Navigator e B BLOCK DESIGN - design_1 ? X
v PROJECT MANAGER & ) - - - - - -
Sour Dx SigniBoa ? _ 0O [& Diagram  x Address Editor x| Diagram - mb_periph_0 x| Diagram - ps_mb_0 x| Diagram -dpp_0 x 00
£} Settings
O = HA o e a M X O Q s + E + C o9 & o
Add Sources
design_1 ps_mb_0 F
Language Templates
guag P > External Interfaces ) dpp 0
4F IP Catalog > Interface Connections 1 [
|4 s00_AXI
? Parts + a_axi
v IPINTEGRATOR >[5 Mets - inerupt 0 — ||| il 4 S00_AxI1
- i il neking Wisard: & 0 el & 4= av clk_doman_s_ax
Create Block Design > W clk_wiz_0 (Clocking Wizard:6.0) + S00_Axi2
» [F dpp_0 ““"-_Wd + AX| DC_STAB
Open Block Design 5 & mb perioh 0 e Inkf0:0) + S00_AXI3
= _periph_ iy %) —
Generate Block Design » [ ps_mb_0 + S00_AXI4
B + 3 _axil
S00_ARESETN(00] adc_ dats{13:0]
v SIMULATION o
Run Simulati dc_data[13:0] [ e
un Simulation :
Sub-block Pro 2 _ 0O X ade.dalso = <00_ax_sresetn
v RTLANALYSIS = pemo0 - o
. mb_perph_0
» Open Elaborated Design Mame: ps_mb_0 )
lk_wiz_0 g
c i
Parentname: design_1 e s ax_sck usd uart o[> usb_uart
v SYNTHESIS 2_axi_areseln
ol _cpu f=—o!
P Run Synthesis reset ol _dpp
sys clock oi_in1 cli_ade > adec ck
> Open Synthesized Design loked  pm—
----------------- mommmmmmmmmmenn Clocking Wizard w

v IMPLEMENTATION General [UIGSiRES .

P RunImplementation
TelConsole  « Messages | Log Reports | Design Runs ? 00O
> OpenImplemented Design - . .
O = £ Il B B @
v PROGRAM AND DEBUG I Bdding component instance block -- xilinx.com:user:ip_timers:2.0 - ip timers 0 -
. Bdding component instance block -- xilinx.com:ip:xlconcat:2.1 - xlconcat 0 hd
¥ Generate Bitstream < >
» Open Hardware Manager od - — ——

System MNet: clk_wiz_0_clk_adc
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Labs IAEA: DPP (Complex Desing)
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Labs IAEA: Embedded Development (Bare Metal)

File FEclit Source Relack Mavigatz  Searr Praject  Au W w  Hel

% || 3% | ® | |4k Debug «| | Dep4ataixEcl psaGerTanks] = |G- B Bl

B Leigriiy Ev@vibrOv QS

25 Project Explorer 5 | S Connections =0 [8 maing R W  gpioh lihsla temid ceCTIonG|d XA

w ¥ DPP4AltaicEchipmaGoc Toolchain A
1}" Binanes ._ - ile
oF includes LT ML
~ B3 5rc
E _writec
= Mawee a2

¥ 58 gystem 9 chisecentersboopy; COPYRIGHT 2018 WIZncts/centers</his

lain progras body

B O O o O R e e ) R B R R O M e e

@zttention

- = inchude
[
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& arm i

& rd | THCL G, BUT N ED TO, T
= OIS 13 ¥ . ULAR PURPOSE

= I:[.-.TEHI‘I‘I 14 * {0 EVENT SHALL THE COPYRIGHT OWMER OR COMTRIBUTORS BE

= diag 15 » E FOR AMY DIRECT, INDIRECT, IMCIDENTAL, SPECIAL, EXEMPLARY, OR
= W7Dy 1 i, EQUENTLAL DAMS . BUT NOT LIMITED TO, PROCUREMENT OF
i 17 * SUBSTITUTE € OF USE, DWTA, OR PROFITS; OR BUS
Cmsis ! = | ANY THEDRY OfF T¥, WHETH
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= CoriENm
& diag

F
= newlib T

THE USE OF THIS SOFTWARE, EVENM

aran!

= W7 500 FEIEF = FEFEREFTLEL FTJEFEY FEEEEES FTEEFES
* Debug =
& include 25
(* Includes +

& idscriots o :
77 #include "main_h"
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gs f= DErIn WrSeaK _StdPer ph_Exasiple
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Embedded Linux SDK: PetaLinuXx

Introduction

PetalLinux is an embedded Linux software development kit (SDK) targeting Xilinx® FPGA-based
System-on-Chip designs. This guide helps the reader to familiarize with the tool enabling overall

usage of Petalinux.

You are assumed to have basic Linux knowledge, such as how to run Linux commands. You
should be aware of OS and host system features, such as OS version, Linux distribution, security
privileges, and basic Yocto concepts.

The Petalinux tool contains:

e Yocto Extensible SDK (eSDK)
¢ Minimal downloads

¢ XSCT and toolchains

¢ Petalinux CLI tools

Note: Xilinx Software Development Kit (SDK) (XSDK) is the integrated design environment (IDE) for
creating embedded applications on Xilinx microprocessors.

PetaLinux SDK is a Xilinx development tool that contains everything necessary to build. develop. test, and
deploy embedded Linux systems.
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Embedded Linux SDK: PetaLinux

Table 5: Design Flow Overview

Design Flow Step

Hardware Platform Creation (for custom hardware only)

Vivado® design tools

Tool / Workflow

Create Petalinux Project

petalinux-create

-t project

Initialize PetaLinux Project (for custom hardware only)

petalinux-config

--get-hw-description

Configure System-Level Options

petalinux-config

Create User Components

petalinux-create

-t COMPONENT

Configure the Linux Kernel

petalinux-config

-¢ kernel

Configure the Root Filesystem

petalinux-config

-¢ rootfs

Build the System

petalinux-build

Package for Deploying the System

petalinux-package

Boot the System for Testing

petalinux-boot
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Embedded Linux SDK: PetaLinux

training@training-VirtualBox: ~/Documents/Projects/PetaLinux/web-project1 At m B 4) 09:00 %
* newly built u-boot image which is <PROJECT=/images/linux/u-boot.elf
Generate bitstream merged with fsbl
$ petalinux-package --boot --fsbl <FSBL _ELF> --fpga <BITSTREAM> --format DOWNLOAD.BIT
It will generate a download.bit in <PROJECT>/images/linux, with specified <BITSTREAM> and <FSBL_ELF=>.

ERROR: Output file "/home/tralnlng/Documents/Pro]ects/PetaLlnux/web projectl/images/1linux/BOOT.BIN" already exists. Please use --force to overwrite it.
$ petalinux-package --boot --fsbl zynq fsbl.elf --fpga system.bit --u-boot u-boot.el

: File in BOOT BIN: "/home/training/Documents/Projects/PetaLinux/web-projectl/images/linux/zynq fsbl.elf"
: File in BOOT BIN: "/home/training/Documents/Projects/PetalLinux/web-projecti/images/linux/system.bit"

: File in BOOT BIN: "/home/training/Documents/Projects/PetalLinux/web-projecti/images/linuxfu-boot.elf"

: Generating Zynq binary package BOOT.BIN...

**xx%% Xilinx Bootgen v2019.1
**%** Byild date : May 11 2019-11:15:10
** Copyright 1986-2019 Xilinx, Inc. All Rights Reserved.

H| 1nro: Binary is ready.
Sead ..
Scd ..

Sfoetalinux-config

[INFO] generating Kconfig for project
[INFO] menuconfig project

*** End of the configuration.
*** Execute 'make' to start the build or try 'make help'.

[INFO] sourcing bitbake

[INFO] generating plnxtool conf

[INFO] generating meta-plnx-generated layer

[INFO] generating user layers

[INFO] generating machine configuration

[INFO] generating bbappends for project . This may take time !
generating u-boot configuration files
generating kernel confiquration files
generating kconfig for Rootfs
silentconfig rootfs
generating petalinux-user-image.bb
successfully configured project
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Embedded Linux SDK: Ethernet IP

training@training-VirtualBox: ~/Documents/Projects/PetaLinux/web-project1 1 E B «€) 0855 %

Ethernet Settings
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

I Primary Ethernet (ps7 ethernet 6) --->
[ ] Randomise MAC address
(90:0a3:35:00:1e:53) Ethernet MAC address

[ ] obtain IP address automatically
(192.168.111.101) Static IP address
(255.255.255.0) Static IP netmask
(192.168.111.1) Static IP gateway

=
Y
B
&
75

i

-
]
"]
E— Y

»® Q [

< Exit > < Help > < Save > < Load >
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Embedded Linux SDK: Apache Web Server

petalinux-image-full.bbappend (~/Documents/Projects/PetaLinux/web-...-spec/meta-user/recipes-core/images) - gedit L1 m >4 41)) 11:12 {lf
ol petalinux-image-full.bbappend

CavE
2ave

n:lpen v

#iNote: Mention Each package in individual line

= cascaded representation with line breaks are not valid in this file.
IMAGE_INSTALL append = " peekpoke"

IMAGE_INSTALL_append = " gpio-demo”

control”
nginx"
fegil”
spawn-fcgi”

IMAGE_INSTALL_append
IMAGE_INSTALL_append
IMAGE_INSTALL_append
IMAGE_INSTALL append
IMAGE INSTALL append

PlainText ¥ Tab Width:8 « Ln 10, Col 1 ¥ NS
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Embedded Linux SDK: Web Server Config. httpd.conf

serial port Cypress UART = 1 B 4) 10:40 &%
O GtkTerm - /dev/ttyACMO 115200-8-N-1

root@web-projectl:/usr/lib/cgi-bin# 1s

printeny printenv.vbs printenv.wsf test-cgi

root@web-projectl:/usr/lib/cgi-bin# cd ..

root@web-projectl:/usr/1ib# cd apache2

root@web-projectl:/usr/lib/apache2# 1s

modules

root@web-projectl:/usr/lib/apache2# cd modules

root@web-projectl:/usr/lib/apache2/modules# 1s

httpd.exp mod authz dbd.so mod deflate.so mod log config.so mod proxy hcheck.so mod setenvif.
mod access compat.so mod authz dbm.so mod dir.so mod log debug.so mod proxy http.so mod slotmem s
.50

root@web-projectl:/# cd /etc/apache2

LNCIE B I EIae/ ctc/apache2# 1s

conf.d extra httpd.conf magic mime.types modules.d

root@web-projectl:/etc/apache2# cd /usr/lib/apache2

root@web-projectl:/usr/lib/apache2# 1s

modules

root@web-projectl:/usr/lib/apache2# cd /usr/lib/cgi-bin

root@web-projectl:/usr/lib/cgi-bin# 1s

printenv printenv.vbs printenv.wsf test-cgi

root@web-projectl:/usr/lib/cgi-bin# |

4

@
Lo’
B
- |
L
]
=
o
¥

DTR RTS CTS
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Host PC: Apache Web Server

Shell Script Ex e How to run sir 192.168.111.101: X @ RROR: pipelin = v4l2 - Gstream = anaconda - nc = linux - install ¢ = android - pipe " ERROR: pipelir m G5treamer-de

« Cc @ © & 192.168.111.101:3128 210% *

@ Welcome to ngind! &) 192.168.111.101:3128 (5D LED control web page

It works!

Gstreamer (an

LN @ @

AT

304 PM

1/11/2021

8]

22
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HTML Web Page Programming

HTML Web page Equivalent CGlI script of HTML Web page
<html> e Perl
<body> | #! /usr/bin/perl
<hl>Hello there!</hl> print "Content-type: text/html\n\n";
</body> print "<html><body><hl>Hello there!";
</html> print "</h1></body></html>\n";
«C

#include <stdio.h>

Int main(){
printf("Content-type: text/html\n\n");
printf("<html>\n");
printf("<body>\n");
printf("<hl>Hello there!</h1>\n");
printf("</body>\n");
printf("</html>\n");
return 9;
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HTML Web Page Programming: Perl

Pl (Gl Perl Brample X @ python Intemal Server Emor- © X | 2 Getting python to wark Intem X
€= ¢ @ 0 £ 1921681100031 28 corbin/nwp mE v @G WD e o9 &=
€ Welcometonging ) 102168.111.1013128 ) LED control web page

#!/usr/bin/perl

print "Content-type: text/html\n\n"; CGI Perl Example
print <<htmlcode;

<html> CGI Per] Example

<head>

<title>CGI Perl Example</title>

</head>

<body>

<h1>CGI Perl Example</h1>
<p>CGl Perl Example</p>
</body>

htmlcode
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HTML Web Page Programming: Python

CGl Test X 404 Not Found X @pythw:m\ntema\Sen‘erErmr- X | & Getting python to work, Intern- X

€ - Ce O & 192.168.111.101:3128/cq-bin/new,py TRt meoe ooy &=

#1/usr/bin/python2.7 Ot QRIS B s
print "Content-type: text/htmI\n\n"; Test page using Python
print "<html><head>";

print "<title>CGl Test</title>";

print "</head><body>";
print "<p>Test page using Python</p>";
print "</body></html>";

s o MO EBAHAECEAS DY BV
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Vivado Block Diagram: Zedboard LED

axi gpo O
* :: . armat (|} o wem_atis
AN 0
¥
axi_gpen 1
:{1--...-::
. |'-""-"'" amo--|| T
AR GFO
L 1l p prosessing System7,_0
- 5_AM_HPO_FIPD_OTRL
o S HP_FIRD_OTRL
B_ANI_HPO_ACLE '
B_A_NPE_ACLE
i —
LT Peocaas ng Sysiam

26
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Host PC: Zedboard LED Control

G sprintf i X f: Trying t X A updater X W AddPe X sa=3 firstrels X 2. gpiois, X f\'-..‘-' The spr X D6 sprintf[ X M (nosub X 'Q‘_) Oth Ger X 'Q‘_,' Dell XP: x Q@ Whatd X @ LEDcor X =+ x

&« C @ Not secure | 192.168.111.101:3128/cgi-bin/LEDcontrol?ledgpio=10038led0=08led1=652808led2 =652 808ed3=652808led4=652808led5=08led6=081ed7=0 (R, ~ g o » ‘5: :
35 Apps @ Mozilla M Gmai @ New Horizons Zyng... @ Toradex @ All About Circuits @ Electronics @ HEC profile @ 192.168.111.100:3128 @ 192.168.111.101:2128 @ LED control web pa... @ 192.168.111.101:31... » COther bookmarks

ZedBoard LED Control
LED GPIO ID: 1003 |

To change LED GPIO, change the value in the "LED GPIO ID" box and press "Clear" button.

ledO led1 led2 led3 led4 led5 led6 led7

ON/OFF ON/OFF ON/OFF ON/OFF ON/OFF ON/OFF ON/OFF ON/OFF

‘ Clear |
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Eile Flow

Fl

Edit

Flow Mavigator
PROJECT MANAG
£ Settings

Add Sources

Language Tem

IP Catalog

v IP INTEGRATOR
Create Block O

Open Block D

Generate Blog

v SIMULATION

Run Simulatio

v RTL ANALYSIS

> Open Elaborat

v SYNTHESIS
Run Synthesis

» Open Synthesi

v IMPLEMENTATION
Run Implemen

> Open Impleme

Webcam Development using Zynq SoC
Embedded Linux Drivers: Ethernet and USB

cts/Hog_System_Zyng/Hog_System.xpr]-... ¥

ZYNQ7 Processing System (5.5)

© Documentation ¥ Pressts

Page Navigator —

IP Location %F Import XP5 Settings

Zynq Block Design

Re-customize IP

10:21 19 (5,9,

Summary Report

Zyng Block Design
PS-PL Configuration
Peripheral I/0 Pins

MIO Configuration
Clock Configuration
DDR Configuration
SMC Timing Calculation

Interrupts

I

—
IO Peripherals

SPIO

SPl 1
12C 0
12C 1
CAN O

Banko
M
(15:0)

1o

Systemn Lewvel
Control Regs

MUK
(MIO}

]

}

Bankl
FLASH Memorny
Interfaces

SRAM/NOR
|__NAND
QUAD 5PV |

SMC Tirming
Calculation

(53:16)

Resets

Clock
| | ‘Generation

A

Central
Interconnect

Application Processor Unit (AP}

™
ARM Cortex -AQ
CPU

Snoop Control unit

1 512 KB L2 Cache and Controller

256 KB
SRAM

OCM
Interconnect

X

ARM Cortex -AQ

CPU

Bdb

Al

| ACP
Slave

J Forts

-

DA Bync

|

Programmable
Logic to Memory

- <
DDR2/3,LPDDR2
Controller

|

Memory Interfaces

Interconnect

] ] |

Processing System(PS)

ofafladsg o [of1]2] 3]

PS-PL

MIO (EMIO) Clock Ports

Do A

32BGF | channels

A
Slave
Ports

High Ferformamce
AX| 32b/64b Slave
Ports

XADC

Programmable Logic(PL)

0K | | Cancel

write_bitstream Complete «

IP Integrator R

ma.sdk/vdma_ov7670_wrapper.hdf =
W

»
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Webcam Development using Zyng SoC
Embedded Linux Drivers: USB Webcam

a 15 - Tera Term VT
File Edit Setup rol  Window Help
rootBueb-projectl:sdevlt ush 1-1: new high—speed USE device number 3 using ci_hdrc
—1: Mew USB device found. idVendor=1988, idProduct=2311, bcdDevice= 1.88
: New USB device strings: Mfe=1. Product =2, SerialNumber=3
: Product: USB2.8 PC CAMERA
: Manufacturer: Generic
: SerialNumber: 20180331816203
: Found UUC 1.88 device USB2.8 PC CAMERA <(1988:2311>
1-1:1_8: Entity type for entity Processing 2 was not initialized?
1-1:1.8: Entity type for entity Camera 1 was not initialized?
: USB2.8 PC CAMERA: USEZ B PC CAM as ~sdevices/socBramba-eBB882888.usbh ci_hdrc.B/ushlsi-1/1-1:1.8/inputsinputl

loop—control mtdl raml snd tty2 tty?

loopA mtdiro raml@ stderr tty2@ ttyPsl

loopl ntd2 ramll stdin tty2l udev_network_gueue

loop2 ntdZ2ro raml2 stdout tty22 urandom

loop3 mtd3 raml3 tty tty23 y4l

loop4 ntd3ro ramld ttyd tty2d vcs

loops mtdhlockd raml5s ttyl tty25s vcsl

loopb mtdblockl ram2 ttyld tty26 vcsa

loop? ntdhlock2 ram3 ttyll tty2? vcsal

medial mtdhlock3 ramd ttyl2 tty28 vcsu

mem network_latency ramb ttyll tty2? vesul

memory_handwidth network_throughput ranb ttyld ttyd yga_arhiter

mmch1lk@ null ram? ttyls tty3a

mmchlkBpl port ramd ttylb tty3l videol

mtab ptmx ram? ttyl? tty3d2 watchdog

mtd@ pts random ttylB tty3d wvatchdogB

mtdBro rand shm ttyl? tty3dd ZErD
.ootEueh projectl:sdevit il

12:01 PM

3
PEY oy B




Webcam Development using Zyng SoC
Embedded Linux Drivers: AXlI VDMA (Generic)

GtkTerm - /dev/ttyACMO 115200-8-N-1 1 ) 1214 1%

1

el transport module.
vdma_s2mm
s initramfs... . h

=4S AXI_LITE
=5 AXIS S2MM M_AXI_MM2S == i

s axi_lite_aclk M_AXI_S2MM - i3
m_axi_mm2s_aclk M_AXIS MM2S == =
m_axis_mm2s_aclk mm2s_frame_ptr_out{5:0]
m_axi_s2mm_aclk s2mm_frame_ptr_out]{5:0]
eri-4 Num Events-16 s axis s2mm_aclk mm2s_introut

axi_resetn s2mm_introut

mm2s_fsync

\

AXI Video Direct Memory Access

DTR RTS CTS



Webcam Development using Zynq SoC
Embedded Linux Drivers: AXlI VDMA (Generic)

Activities [E Files 12:47 17 59,9
web-project build tmp work-shared plnx-zynq7 kernel-source drivers dma xilinx
) Recent Name v Size Modified Star
. c| axidmatest.c 17.1kB Sugiz 15 k4
% Starred c| cdmatest.c 17.2kB Susiz 15 T
o H = Kconfig 1.8kB Susiz 15 g
ome
=| Makefile 515 bytes Sugiz 15 T
[ Desktop vdmatest.c 3w
@ xilinx_dma.c ¥
[E Documents c| xilinx_dpdma.c 65.3 kB Sugir 15 4
& Downloads c| xilinx_frmbuf.c 44.0kB Sugiz 15 k4
é o h| xilinx_ps_pcie.h 1.2kB Sugiz 15 k4
= J1 Music ¢ xilinx_ps_pcie_dma_client.c 35.9kB Susiz 15 i
p_— & Pictures c| xilinx_ps_pcie_main.c 5.4kB Sugiz 15 T
A c| xilinx_ps_pcie platform.c 94.6 kB Sugiz 15 T
= Videos c| zyngmp_dma.c 34.4kB Sugir 15 4
? %, Trash
-
& sf_VirtualBox_Share 4
n () VBox_GAs_6.1.10 A
}_

+ Other Locations

2 items selected (95.0 kB)
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Webcam Development using Zynq SoC
AXI| VDMA Driver: Self test

ov7670_vdma - [f/homeftraining/Documents/Projects/backup_ov7670_vdma/ov7i670_vdma.xpr] - Vivado 2019.1

=71 B m )

File Edit Flow Tools Reports Window Layout \iew Help Q- Quick Access write_bitstream Complete «/
=, H «~ E X & [+ >, I « SN ¥ = IP Integrator v
FOTRIEWGEGI S BLOCK DESIGN - vdma_ov7670 * ? %
v PROJECT MANAGER ) - N N
Sou| D x Si 2 _00G Diagram x Address Editor x| Project Summary x 200
£ settings
a = 4 o @ e X & O Q S|+ ¥ # C o9 I ]
Add Sources 4
- ov7570_decode_stream_(* vdma_mm2s_intercon ~
Language Templates )
+ processing_system7_0_DIL .
2 1P catalo - lap SER
9 + processing_system?y_0_Fi —d Arik
© S00_AX¥ 1 ARESETN l?l
v IP INTEGRATOR - vdma_mm2s_intercon_Mo! p—= SOOACLK WM MOOAXI 4
- - - S00_ARESETN goom
Create Block Design : vdma_s2mm_intercon_MO! | MOO_ACLK
lock » vdma_s2mm_M_AXl_MM25 MOO_ARESETN
Open Block Design
P g - vdma_s2mm_M_AXI_S2MM vdma s2mm — t
. = nterconnec
Generate Block Desit - vdma_s2mm_M_AXIS_MM2:, ) processing_system7_0
- - - = a5 A LTE i vdma_s2mm_intercon
£ ¥ e M_AX]_MM2S o |
=+ SLAXIS S2MM M_AX S2MM 4 b S 4 SO0 AXI
v SIMULATION s axl_lite_aclk LAXLS2MM o+ kf i+ SO0 i
Interfa 2 _ 00 X gt iy M_AXIS_MM2S o —— ACLK [l[4 S_ax1HPO_FIFO_CTRL .
Run simulation :'legmr;nm;f:dk mmizs_frame_ptr out[5:0] ARESETN .?. [[[+ s_axiHPL_FIFO_CTRL oy
> A - s2mm_frame_ptr out]5:0] —— S00_ACLK E=E MOOAX| + i -
m_ax|_s2mm aclk mm2s_introut SDO_ARESETN g - 7 - TTCO W)
v RTL AMALYSIS | My :—T‘::;i:m-adk sme:InLrouL — MDD-_ACLK — M_AXI_GPO_ACLK ZYNO Eig'm
Nams: ma_s2mm, < MOO_ARESETN 4| 5 AXI HFO ACLK 2
» Open Elaborated De: - v ML QYT F
Parent name:  vdma_ov7E AX| Video Direct Memaory Access | S F
AXl Interconnect = |RO_F2P[1:0] F
v SYNTHESIS Interface & Ik vdma_s FoLK.
P Run Synthesis Interface B: @v . xlconcat_0 . :
JOEmm——— * _ |eing_system7_0_100M ZYNQT Processing System
> Open Synthesized De General Properties < z lat i 3 :
v |MPLEMENTATION Tcl Console  x Messages |Log | Reports | Design Runs ? 00
P Run Implementation Q = = N B BE 1
» Open Implemented D " regenerate_bd_layout: Time (s): cpu = 00:00:00.11 ; elapsed = 00:80:05 . Memory (MB): peak = 6732.023 : gain = 0.000 ; free physical = 781 : free virtual = 7229 -~
' v
< >
v PROGRAM AND DEBUG Type a Tcl command here
| L PN Y P

Interface Connection: vdma_s2mm_M_AXIS_MM2S
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Webcam Development using Zynq SoC
Linux Kernel module: vdmatest.c

GtkTerm - /dev/ttyACMO 115200-8-N-1 =1 1) 12:05 L
ADDRCONF (NETDEV UP): eth@: link is not ready

Dropbear SSH server: random: dropbearkey: uninitialized uranroot

) adng out-of-tree module taints kernel.

xilinx vdmatest: Started 1 threads using dmaGchan® dmaOchanl
afc: terminating after 1 tests, 0 failures (status 0)
ma:~#

5
:
B
|

w
o
-

w
]

<
=
<

BEIRY /cy/ttyaCMO 115200-8-N-1 DTR RTS CTS



 Organizers
* Faculty Members
 Lab Tutors

Joint ICTP-1AEA School on FPGA-based SoC and its Applications for Nuclear and Related
Instrumentation | (smr 3562) 25 Jan — 19 Feb, 2021
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In the name of Allah. the Gracious, the Merciful.

Read [O Prophet] in the name of thy Lord Who created
[96:1], Created man from a clot of blood [96:2]. Read, and

your Lord is Most Honorable [96:3], Who taught with the pen
[96:4], Taught man what he knew not [96:5].

Holy Quran [96:1-5]




Webcam Development using Zynq SoC
Embedded Linux: Web Page Programming

GtkTerm - /dev/tEyACMO 115200-8-N-1 a4 ) 12:31 4%

#!/usr/bin/perl
. print "Content-type: text/htmI\n\n";
> chmod [-R] MODE[,MODE]... FILE... print <<htmlcode;

vl Joa. one of the <htmI>
<head>
<title>CGl Perl Example</title>
</head>
<body>
<h1>CGI Perl Example</h1>
<p>CGl Perl Example</p>
</body>
htmicode

[dev/ttyACMO 115200-8-N-1 DTR RTS CTS



Webcam Development using Zynq SoC
HTML Web Page Programming: C (LED control)

LEDcontrol.c (~/Desktop/Working code LEDcontrol 210620) - gedit 1y m B <) 09:.01

o LEDcontrol.c

Cave
Save

(* LEDcontrol.c */

#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>
#include <string.h=

J*#tinclude "cgivars.h"*/

/* function prototypes */

int getRequestMethod(};

char **getGETvars();

char **getP0STvars();

int cleanUp(int form_method, char **getvars, char **postvars);
/* local function prototypes */
char hex2char(char *hex);

void unescape_url(char *url);
char x2c(char *what);

#define GET ]

#define POST 1

/*#include "htmllib.h"*/

/# function prototypes */

void htmlHeader(char *title);
m void htmlBody();

void htmlFooter();
m— id addTitleElement(char *title);

SDK J*#include "led_cgi.h"*/
//int nchannel = 0;
int set_leds();
L.~ Mint led cgi_page char **getvars, int form_method);

(
int open_gpio_channel  (int gpio_base);
" Wint close gpio_channel (int gpio_base);
| = Mint set_gpio_direction (int gpio_base, int nchannel, char *direction);
. int set_gpio_value (int gpio_base, int nchannel, int value);
|
#include <fcntl.h=>

C v Tabwidth:8 = Ln2, Col1 - INS



Webcam Development using Zynq SoC
Vivado VDMA Self test setting

ov7670_vdma - [fhome/training/Documents/Projects/ov7670_vdma/fov7670_vdma.xpr] - Vivado 2019.1

File Edit Flow [ Re-customize IP write_bitstream Complete

» = IP Integrator w
: AXI Video Direct Memory Access (6.3)

Flow Navigator ?
Add Sources | @ Documentation IP Location [ 200
Language Temg
IP Catalog [ show disabled ports Component Name vdma_s2mm :

v IP INTEGRATOR I Basic | Advanced
Create Block DE . L .

Open Block Des
Generate Block EI - o ' ) B 8=
[[] enable vertical Flip B

~ SIMULATION

Run Simulation X+ 5__LITE P Write Channel Options Read Channel Options [ J—e-
S+ S_ANIS_S2MM - - i o ]
< o lite aclk M_AXI_S2MM + [ Fsync Options  None v Fsync Options | Mone v [:] ©

v RTL ANALYSIS - M_AXIS_MM25 4 = =

m'aXI-mszM?dczlk FRAME PTR_OUT GenLock Mode  Dynamic-Slave “ GenLock Mode | Dynamic-Master « ]-i =B

» Open Elaboratd m axis mm2s aclk - = + Y y —

" i sarner o ZHI_FRAME_PTR_OUT + N

m—a)_('—s 2mm—ac Ik mm2s_introut Allow Unaligned Transfers Allow Unaligned Transfers .{ +_°“

v SYNTHESIS §_8xls_somm_ac s2mm_introut (= .
axi_resetn - -
Run Synthesis =

> Open Synthesig —
v IMPLEMENTATION " 3
=
Run Implementg
[ ? 00
» Openimplemen
~ PROGRAM AND DEB ~
A
Generate Bitsth [ )

oK | | Cancel o

» Open Hardwareg

M

R R R AR REEE———
38



Webcam Development using Zynq SoC
VDMAtest.c

vdmatest.c - /home/training/Documents/Projects/PetaLinux/ov7670_dma/project-spec/meta-user/recipes-modulesfvdmatest/files - Geany = 1 m B 4) 1405 1%
@ File Edit Search View Document Project Build Tools Help

BB

Symbols | Documents

cameraStreamer.c % client.py # LEDcontrol.c % xilinx dma.c 3 | vdmatest.c %

1 a/*
DECLARE_WAIT QUEUE_HEAD [108] . . .
ﬁugﬁaguﬁl - 2 | * XILINX VDMA Engine test client driver
¢ is_threaded_test_run [116] 3 *
¢ xilinx_vdmatest_add_slave channels [556] * : _ e J
i matec o s shreste 15101 4 Copyright (C) 2010-2014 Xilinx, Inc. ALl rights reserved.
¢ xilinx_vdmatest_cleanup_channel [501] 5 *
¢ xilinx_vdmatest_init_dsts [152] 6 * Ba Sed on Atme'l_ DMA Tes‘t C'l_len‘t
o xilinx_vdmatest_init_srcs [134] 7 *
o xilinx_vdmatest_mismatch [169] . X
¢ xilinx_vdmatest_probe [591] 8 * DeSC Flpt ion:
gﬂrtﬂmiﬁfﬁwfmthl 9 | * This is a simple Xilinx VDMA test client for AXI VDMA driver.
Xilinx_vamatest slave tunc . .
@ xiiny vdmatest siave.x_callback [232] 10 | * This test assumes both the channels of VDMA are enabled in the
¢ xiinx vdmatest slave_tx_callback [226] 11 | * hardware design and configured in back-to-back connection. Test
o xilinx_vdmatest_verify [195] * :
« Bratcts 12 starts by pumping the dgta ontq one channel (MM2S) and then
b 8 xiinx_vdmatest_chan [101] 13 | * compares the data that is received on the other channel (S2MM).
SDK » % xilinx_vdmatest_slave_thread [84] 14 *
'3§ﬁ$EWMHmWSUH 15 | * This program is free software; you can redistribute it and/or modify
2 PATTERN_COPY [67] 16 | * it under the terms of the GNU General Public License version 2 as
@ PATTERN COUNT MASK [69] 17 | * published by the Free Software Foundation.
7 PATTERN_DST [66] %
& PATTERN_OVERWRITE [68] 18 * /
@ PATTERN_SRC [65] 19
¥ @ Variables

i s [113] 20 #include <linux/dma/xilinx_dma.h>
0 dma_srcs [112] 21 #include <linux/delav.h>

UFLGUL I8, TLLE JIUE) LN d LIy UULUINETTLS /T T U JECLS TELALLIUAS UV AU 0 _ Uiy U JECL - SpEL fieLd - US el /T ELLPES - TIUUULES / VUINd LES L/ TLLES/ VUIdLES L. L SdVEU.

v

line:654/668 col: 15  sel:0 INS TAB mode:LF encoding: UTF-8 filetype:C scope:unknown
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