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1 Introduction

The Analog Devices ADSP-SC5xx family is aseries of heterogeneous multi-core processors.
These systems-on-a-chip contain asingle ARM Cortex-A5 processor core accompanied by one or
two Analog Devices SHARC+ digital signal processor cores and awide variety of memory and
peripheral interfaces. The ADSP-SC5xx family provides ADI customers with rich and flexible
software stacks on ARM and high performance DSP audio processing codecs on SHARC. The
Linux Add-In for CrossCore Embedded Studio provides users with afull development
environment allowing them to target Linux running on the Cortex-A5 core of the ADSP-SC5xx
processor.

The Linux Add-Inisonly available for Linux hosts. It is not available for Windows host systems.

Support channel of Linux Add-In product is linux-for-adsp-scxx-processors in Engineer Zone
forum.

The Linux Add-In provides the following features:
® Analog Devices enhanced Linaro GCC compiler toolchain
* GDB debugger for Linux applications

* Eclipse-based CrossCore Embedded Studio integrated development and debugging
environment for Linux applications

* Pre-configured Linux images including u-Boot, Kernel and filesystem for the ADSP-SC5xx
EZ-Kits(including ADSP-SC589, ADSP-SC584 and ADSP-SC573)

® Sources and build environment for U-Boot bootl oader
® Sources and '‘Buildroot' build environment for Linux kernel and filesystem

* Documentation specific to Linux on the ADSP-SC5xx family

Linux Add-in: User Guide
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2 Quick Start Guide

2.1 Feature list for Linux on scb5xx boards

Linux from scbxx supports almost all the drivers for devices that can be found on the sc5xx
evaluation boards, and the most popular middleware/frameworks based on these devices, aswell as
other popular libs and services. We have several development and demo boards based on sc5xx
processors, these boards are built with different processors and peripherals, below isabrief list for
those features for each type of the boards.

Linux devicedrivers, ADSP- ADSP- ADSP- ADSP-SC589-mini board
middleware, libaries SC589 ezkit SC584 ezkit SC573 ezkit
and applications

ADV7842 HDMI X X
video decoder

ADV7511 HDMI X X
encoder

ADV 7343 video X X
encoder

ASOC sound over X
SPORT (adau1979

ADC and adau1962

DAC)

Bluetooth USB

Dongle

CAN bus (default on) (default on) X
Gigabit Ethernet (default on) (default on) (default on) X
10M/100M Ethernet (default on) (default on) (default on) (default on)

|IEEE1588 and PTP

Linux Add-in: User Guide 9
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MMC/SD card

Flash MTD storage

TFT LCD Display

Touchscreen

PCle simple driver

Rotary driver for
volume control

SPI bus

12C Bus

UART

USB Host and OTG

Linux Add-in: User Guide
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(default on)

(default on)

(board
version 1.1
or aboveis
required,
with cross
PCle cable)

X(no
hardeware
on ezkit,
sc589 CPU
itself
supports)
(default on)
(default on)

(default on)

(default on)

X

(default on)

(default on)

(default on)

(default on)

(default on)

(default on)

(default on)

(default on)

X
(hardeware
confilict on
ezkit, sc573
itself
supports)

X
(hardeware
confilict on
ezkit, sc573

CPU itself
supports)

(default on)

(default on)

(default on)

(default on)

(default on)

(default on)

(default on)

(default on)

(default on)

(default on)
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USB devices - gadget
ethernet and mass

storage

linkport X

GPIO and GPIO (default on) (default on) (default on) (default on)
interrupt

General Purpose (default on) (default on) (default on) (default on)
Timers

Real Time Clock (default on) X X X
Watchdog (default on) (default on) (default on)

L2 SRAM aloc and

mmap

ICC driver and (default on) (default on) (default on)

MCAPI libs

Filesystem support (default on) (default on) (default on) (default on)
(fat, ext2/3/4, jffs2,

ubifs, etc.)

DMA programming (default on) (default on) (default on) (default on)
APIs

QT embedded library X X
Touchscreen library (default on) (default on) X X

ALSA library (default on) (default on) (default on) (default on)
Mplayer X X

Linux Add-in: User Guide
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SSH server (default on) (default on) (default on) (default on)
FTP server (default on) (default on) (default on) (default on)

SQLite (default on) (default on) (default on)

"(default on) "means
the board supports the
driver

"" means the board
supports the driver but
is default off,

need to turn in on from
menuconfig

"X " means the board
doesn't support the
driver

2.2 SC5hxx EZ-Kit Linux Quick Start Guide

2.2.1 Introduction

The Analog Devices release of the Linux Add-In for CrossCore Embedded Studio provides both
sources and pre-built binaries for the u-Boot bootloader, linux kernel and filesystem.

This Getting Started Guide begins by providing instructions that allow usersto quickly deploy pre-
built images on the ADSP-SC5xx EZ-Kitsin order to quickly evaluate Linux on the ADSP-SC5xx.

The document then follows up by providing step-by-step instruction for building and installing u-
Boot and Linux from source.

Linux Add-in: User Guide 12
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It is strongly recommended that the audience has a basic grounding in embedded Linux system
development. Some useful background reading may be found at http://elinux.org/

2.2.2 Environment set up

Configure the Linux Host Machine

The Linux Add-In tools need to beinstalled on a host PC running a supported version of Linux.
The supported distribution is Ubuntu x86 32-bit, version 14.04, however experienced Linux users
will find few issues when installing on newer versions of Ubuntul.

@ Running via virtual machine

Whileit is possible to use this product when installed on a virtual machine running
Linux, we have encountered issues when connecting to some EZ-Kits when the
developer isrunning on avirtual machine. Problems can occur on a machine by
machine basis and may not be consistently reproducible.

We strongly recommend that this product isinstalled on a native PC rather than a
virtual machine.

Networking, both local and internet-wide will be required to complete the steps below.

Several packages are required on the host machine in order to complete. These can be installed on
your host system with the following command:

$ sudo apt-get install build-essential mnicomtftpd-hpa git-all
subver si on openssh-server ncurses-dev |ibtool texinfo intltool

Installing the Linux Add-In

Download and install the latest versions of the CrossCore Embedded Studio and Linux Add-In for
CrossCore Embedded Studio.

Both products are provided as Linux Debian (.deb) packages.

Both packages are available from http://www.anal og.com/en/desi gn-center/processors-and-dsp
/eval uation-and-devel opment-software/LinuxAddin.html

Install the packages by executing the commands below. Note that the version numbers of the
packages may differ from those shown on the command lines below.

Linux Add-in: User Guide
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$ sudo dpkg -i
$ sudo dpkg -i

adi - Cr ossCor eEnbeddedSt udi o-| i nux-x86-2. 8. 3. deb
adi - Li nuxAddi nFor CCES-| i nux-x86-1. 3. 1. deb

The products will beinstalled inthe / opt / anal og directory on your host system.

Useful file locations

Thefiles and directories below are required for the following sections:

L ocation

[ opt/ anal og/ cces/ 2. 8. 3/ ARM ar m none- eabi

[ opt/ anal og/ cces-|i nux-add-i

/ opt/ anal og/ cces-1i nux-add-i
/init-sc589-ezkit.elf

[ opt/ anal og/ cces-1i nux-add-i
boot - sc589- ezki t

/ opt/ anal og/ cces-1i nux-add-i
boot - sc589-ezkit. | dr

/ opt/ anal og/ cces-1i nux-add-i
/i mages/ sc589-ezkit.dtb

[ opt/ anal og/ cces-1i nux-add-i

/i mages/ ul mage- sc589- ezki t

/ opt/ anal og/ cces-li nux-add-i

/i mages/ vm mage- sc589- ezki t

/ opt/ anal og/ cces-1i nux-add-i

/i mages/rootfs.ext3

n/1. 3.

n/ 1. 3.

n/ 1. 3.

n/1.3.

n/ 1. 3.

n/ 1. 3.

n/ 1. 3.

n/ 1. 3.

1/ ARM ar m | i nux- gnueabi

1/ uboot - sc5xx-1. 3. 1/ bin

1/ uboot - sc5xx-1. 3. 1/ bi n/ u-

1/ uboot - sc5xx- 1. 3. 1/ bi n/ u-

1/ bui | droot -scbxx-1.3.1

1/ bui | droot -scbhxx-1.3.1

1/ bui | droot -schxx-1.3.1

1/ bui | droot -scbxx-1.3.1

Description

ARM bare-metal toolchain

ARM Linux-targeting
toolchain

Init ELF, needed for JTAG
loading

U-Boot ELF, needed for JTAG
loading

U-Boot LDR file, for SPI boot

Board DTB filefor Linux
booting

Boot imagefile, including
kernel and RAM rootfs

Linux kernel file

Root filesystem image

Here we take ADSP-SC589-EZKIT board (ADSP-SC589 EZ-Board) as our working example. For
the SC584-EZKIT board and SC573-EZKIT board the steps required are similar except for a
different file/dtb load address and different file names in some cases which are showing as follows.

Linux Add-in: User Guide
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Board Filename File load address dtb name dtb load

address
ADSP- SC589 EZKI T ul mage- sc589-ezkit 0xC2000000 sc589-ezkit.dtb 0xC4000000
ADSP- SC584 EZKI T ul nage-sc584-ezkit 0x89000000 sc584-ezkit.dtb 0x8b000000
ADSP- SC573 EZKI T ul mage-sc573-ezkit 0x82000000 sc573-ezkit.dtb 0x84000000

We frequently use variables directly that u-boot console recognizes in following sections, for
example use ${ loadaddr} instead of 0xC2000000 for ADSP-SC589 EZKIT.

Set Up the TFTP Server
The ADSP-SC5xx EZ-Kit do not ship with Linux or the u-Boot bootloader pre-installed.

In order to transfer filesto the EZ-Kit we use TFTP. TFTPisasimplified file transfer protocol that

is supported by u-Boot.

The following commands will configure and start a TFTP server on your Linux host:

$ sudo nkdir /tftpboot
$ sudo chnod -R 777 /tftpboot

Edit the /etc/default/tftpd-hpa file. Sudo is required to write the contents of the file. Change the
contents to be the following:

TFTP_USERNAME="t f t p"
TFTP_DI RECTORY="/t ft pboot "
TFTP_ADDRESS="0. 0. 0. 0: 69"
TFTP_OPTI ONS="- - secur e"

Now restart the TFTPD service:

$ sudo service tftpd-hpa restart

Configure the Toolchains

Development for Linux requires the use of two toolchains.

Linux Add-in: User Guide
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The Bare Metal toolchain is provided as part of CrossCore Embedded Studio. It produces bare
metal applications that run directly on the hardware without an underlying operating system.
The bare metal toolcain is used to build the u-Boot bootloader.

The Linux Targeting toolchain is provided as part of the Linux Add-In for CrossCore Embedded
Studio. It produces applications that run under Linux on the ADSP-SC5xx EZ-Kits.

The following instructionsin the User Guide assume that the bin directories for both toolchains are
included in your path.

To add the paths to your PATH environment variable, add the following line to the end of the ~/ .
bashr c file

export PATH=$PATH: / opt/ anal og/ cces-|inux-add-in/1.3.1/ ARM arm | i nux-
ghueabi / bi n: / opt/ anal og/ cces/ 2. 8. 3/ ARM ar m none- eabi / bin

Then run the following command, to update your path in your current shell:

$ source ~/.bashrc

Set Up Hardware
To complete this step you will require:
* ADSP-SC5xx EZ-Kit:
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
* |CE1000 or ICE2000 emulator,
* 2x micro USB cable (as provided with the EZ-Kit), 1x ethernet cable
® Host PC running the supported version of Linux (Ubuntu 14.04 LTS, 32-Bit)
The EZ-Kit should have four connections:
* Power cable
* |CE-1000 or ICE-2000 connected to the Linux Host

® MicroUSB-to-USB cable connected from the EZ-Kit's USB-to-UART port to the Linux
Host

* Ethernet cable connected to the 10/100/1000 Ethernet port of the board, another to the same
local network as Linux Host

Linux Add-in: User Guide 16
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2.2.3 Flashing U-Boot for the First Time

Before booting Linux we need to use the | CE-1000 or | CE-2000 to load the U-Boot bootloader on
to the EZ-Kit.

Once U-Boot isloaded and running, we use it to write another copy of u-Boot into non-volatile SPI
Flash.

Load and run Use u-Boot :
update command Reboot using u-

u-Boot using to write version of Boot stored in

emulator and u-Boot into SPI SPI flash
GDB flash

Run OpenOCD

$ cd /opt/anal og/ cces/ 2. 8. 3/ ARM openocd/ shar e/ openocd/ scri pts

$ sudo su

# [ opt/anal og/ cces/ 2. 8. 3/ ARM openocd/ bi n/ openocd -f interfacel/icel000
.cfg -f target/adspscb58x.cfg

When successful you should see a message similar to the console output below:

Open On- Chi p Debugger (Anal og Devices CCES 2.8.3 QpenOCD 0. 9. 0-
g6aca937) 0.9.0

Li censed under GNU GPL v2

Report bugs to <processor.tool s. support @nal og. conp

adapt er speed: 1000 kHz

Info : auto-selecting first avail able session transport "jtag". To
override use 'transport select <transport>'.

halt and restart using CTI

trst_only separate trst_push_pul

Info : I CE-1000 firnmmare version is 1.0.2

Info : clock speed 1000 kHz

Info : JTAG tap: adspsc58x.adjc tap/device found: 0x228080ch (nfg: Ox
065, part: 0x2808, ver: 0x2)

Info : JTAG tap: adspsc58x.dap enabl ed

Info : adspsc58x.dap: hardware has 3 breakpoints, 2 watchpoints
Info : adspsc58x.dap: but you can only set 1 watchpoint

Linux Add-in: User Guide 17
May 2019



® If you are working from avirtual machine, make sure the ICE1000 or |CE2000 usb
device on your computer is passed-through to the virtual machine.

For example, if you are using VirtualBox, Select the USB Devices option from the
Devices menu. Ensure that the Analog Devices Inc. Blackfin USB Device is checked.

If you have problem with this step please refer to " Trouble Shooting” section of this chapter.

U-Boot Console Output

The output from u-Boot is transmitted to the host PC using the micro USB cable connected from
the Host PC to the USB-to-UART port of the EZ-Kit.
The following instructions in this guide use the minicom application to interact with the serial port.

Here we need set up minicom to the ADSP-SC5xx serial console. Execute the following
commands on the host PC:

1. sudo m nicom -s
2. Within minicom: “Serial port setup”
3. Select Serial port setup
a. Set Serial Deviceto/ dev/ tt yUSBO
b. Set Bpg/Par/Bitsto 57600 8N1
c. Set Hardware Flow Control to No
d. Closethe Seria port setup option
4. Select Save setup as dfl
5. Select Exit

Once minicom has been configured, launch the application:

$ sudo m ni com

® If you are running your Host PC within a virtual machine you will need to configure
the virtual machine to allow access to USB-to-UART connection.

L oading U-Boot With GDB

Open a second terminal on the host PC and enter the following commands:

Linux Add-in: User Guide 18
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$ cd /opt/anal og/ cces-Ilinux-add-in/1. 3.1/ uboot-schxx-1.3.1/bin
$ arm none- eabi - gdb u- boot - sc589- ezki t
(gdb) target renpte : 3333

Next, load the init stub. Thisis an application that initializes the CPU and DDR on the EZ-Kit:

(gdb) load init-scb589-ezkit.elf
(gdb) c

<Grl + C

(gdb)

Load u-boot and run:

(gdb) | oad u-boot-sc589-ezkit
(gdb) c

U-Boot will now be running in RAM on your target board. In the terminal running Minicom you
will see the output from the Mincom console.

Flash U-Boot to SPI Flash

Here we use the u-Boot console to TFTP aversion of u-Boot into RAM, and then write this
application into SPI flash.

On the Host PC

$ cd /opt/anal og/cces-Ilinux-add-in/1. 3.1/ uboot-sc5xx-1.3.1/bin
$ cp u-boot-sc589-ezkit.ldr /tftpboot/u-boot.!|dr

Ensure that the EZ-Kit board is connected to the same LAN network as your Host PC

Execute the following commands in the minicom terminal connected to the EZ-Kit:

$ dhcp

$ set serverip $your_host_ip
$ run update

$ save
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® It may take afew seconds to get the | P address with DHCP. Do not interrupt the
request.
Writing the u-Boot image to SPI flash may also take some time.

Now you should have U-Boot flashed successfully to the on board SPI Flash chip. Switch the boot
mode to SPI Master boot (BM ODE switch set to position 1).

From this point you do not need to use the | CE emulator unless u-Boot fails to boot. If it does
repeat the steps above to re-flash anew version of u-Boot.

Remove power from the EZ-Kit, and remove the | CE emulator from the board.

When you connect the power to the EZ-Kit, u-Boot should boot and the output should be visible in
the minicom:

U-Boot 2015.01 ADI-1.3.1-00006-9g857884c (Nov 07 2017 - 13:31:01)

CPU. ADSP ADSP- SC589-0.1 (Detected Rev: 1.1) (spi flash boot)
VCO 450 MHz, Ccl kO: 450 MHz, SclkO: 112.500 MHz, Sclkl: 112.500
MHz, DCLK: 450 Hz

OCLK: 150 MHz

| 2C r eady

DRAM 224 M B

MVLC: SC5XX SDH: 0

SF: Detected W25QL28BV with page size 256 Bytes, erase size 4 KiB,
total 16 MB

I n: seri al
Qut : seri al
Err: seri al
other init

Net : dwmac. 3100c000
Ht any key to stop autoboot: 5

2.2.4 Booting Linux Overview

Supported methods for booting Linux
The Linux Add-In supports three methods for booting Linux:
1. u-Boot bootloader downloads the Linux kernel and filesystem from alocal TFTP server and

then boots thisimage.
Thisisthe version of Linux provided in the pre-built images provided in the Linux Add-In.
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2. u-Boot copies aversion of Linux out of SPI flash to RAM and then boots using afile system
located on an SD Card connected to the EZ-Kit

3. u-Boot boots Linux using a kernel located on the SD Card, along with afile system located
on the SD Card

® The pre-built binary files that are shipped as part of the Linux Add-In support booting
using all these 3 boot methods. If you want to use your local binary from your own
source, please refer to Configure and build from source code.

2.2.5 Boot method 1: Copying the Linux image across the network

This method of booting Linux copies the kernel and filesystem from the Host PC to the target EZ-
Kit via Ethernet. This method of booting is useful for development asit is easy to set up. However,
since the filesystem is not permanently stored on the EZ-Kit, and it relies on connection to the
TFTP server, this method is not suitable for production.

Copy Linux

Boot u-Boot Boot Linux in

on EZ-Kit

over Ethernet
into RAM RAM

First we copy the pre-built Linux image to the TFTP directory. We copy two files onto the board.
The Linux image itself (ulmage) and a .dtb (device tree blob) file which contains information about
the hardware.

On the Host PC:

$ cd /opt/anal og/ cces-I|inux-add-in/1.3.1/buildroot-scbxx-1.3.1/images
$ cp ul nage-sc589-ezkit /tftpboot/ul mage
$ cp sc589-ezkit.dtb /tftpboot

Reset the EZ-Kit board. In the minicom terminal strike any key to stop in the U-Boot console, then
enter the follow commands where your host | P isthe |P address of your Host PC:

$ dhcp
$ set serverip $your_host _ip
$ run ranboot
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After afew seconds the output from the booting kernel will appear in the minicom terminal.

When alogin prompt appears you can log in to the account using the following details:

Default Username Default Password

root root

The output from the boot process will be similar to the output below:

Speed: 100, full duplex

Usi ng dwmac. 3100c000 devi ce

TFTP from server 10.100.4.174; our |P address is 10.100.4.50

Fi |l enane 'ul mage' .

Load address: 0xc2000000

Loadi ng:

* R HH R R R R AR AR AR AR AR R R R R R R R AR AR AR R T
REHAHH A H AR R R R R R R R R R R R R R R
AEHHH AR R R A R R R R AR AR AR R AR R R R R R e
HEHAHHAHH AR R R R R R R R R R R R R
A T R i R R R A A A A R ST R i e i et
RHHAHH AR H AU PR R R R AR R R AR R R R R R R R
HRHESHER AR AR AR R TR AR R R RN e S N H S H O AR AR AR AR R a R R R
RHHAHH AR H AR R A R R R R A AR AR AR R R R R R R R R
HHHBHHBHHBHHBHHBHHBHHBH BB H BB R H B H R H R R R
AHHHH AR R R R R R R R AR R AR R AR R R R R R e i
REHAHHAH AR R R R R R R R R R R R R R R R R
FH R T i i R R e I A A R R S R R T e i e i et
REHAHHAHH A H AR R R R R R R R R R R R R R
HEHESHER AR AR AR R AR R R R SRR S R H A H O AR R AR AR AR R R R
REHAHH AR PR H R R R R AR R R AR R R R R R R R
HHHBHHBHHBHHBHHBHHBHHBH R BB R H R H R R R R

BHURHBHIHH B H BB R BB R R R B R R R R R
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BHAHBHHHHBHBHBHBHBH B R H BB BB R R R R R R H
BHAHBHHHHBHHBHBHBHBH B A B B R A R R A R H
BHAHBHHHHHHBHAH AR A A A A R A A R R R R R R H
BHAHBHHHHBHBHBHBHBH B AR B B R B H B R R R H
BHAHBHAHHHHBHAHAHBH B A A R A A A A R R H
BHEHBHHHHBHBHBHBHBH B H BB H B B R B H B R BB R H

HHHHHHHHH R R R R T R R H R T R R R R R R #
#H#
3 MB/'s
done
Bytes transferred = 22931552 (15de860 hex)
Speed: 100, full duplex
Usi ng dwrac. 3100c000 devi ce
TFTP from server 10.100.4.174; our |P address is 10.100.4.50
Fil enane 'sc589-ezkit.dtb'
Load address: 0xc4000000
Loadi ng: *##
2.2 MBl's
done
Bytes transferred = 18516 (4854 hex)
## Booting kernel from Legacy | mage at c¢2000000 ...
| mage Nane: Li nux-4.0.0-ADI-1. 3.1
| mage Type: ARM Li nux Kernel |nage (unconpressed)
Data Size: 22931488 Bytes = 21.9 MB
Load Address: ¢2008000
Entry Point: ¢2008000
Verifying Checksum ... K
## Fl attened Device Tree bl ob at c4000000
Booting using the fdt blob at 0xc4000000
Loadi ng Kernel Image ... K
Loadi ng Device Tree to cfe5b000, end cfe62853 ... K

Starting kerne

Booti ng Linux on physical CPU 0x0

Li nux version 4.0.0-ADI-1.3.1 (test @i nux114-sc589-usbhost) (gcc
version 4.8.3 (Anal og Devices Inc. ARM Tool s
(6982e14d46b79b4d98b7172964d596c02615742a). Distributed as part of
CrossCore Enbedded Studi o and associ ated add-ins. jenkins-

LI NUXADDI N1_3_0_arm | i nux_gnueabi _tool chain-4 4 edin-verona. spd.
anal og.com) ) #4 Wed Nov 8 16:31:44 CST 2017

CPU. ARM/7 Processor [410fc051] revision 1 (ARW7), cr=10c53c7d
CPU. PIPT / VIPT nonaliasing data cache, VIPT aliasing instruction
cache
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Machi ne nodel

CGU0_CCLK 450
CGEU0_SYSO 112
CGJ0_DCLK 450
CGU0_CCLK 150
CGEU0_SYSO 112
Built 1 zonel
pages: 56896

Ker nel

conmand | i ne;:

ADI sc589-ezkit

boot consol e [earl ycon0O] enabl ed
Menory policy: Data cache writeback
dunmp init clock rate
CGU0_PLL 450 Mz
CGUO_SYSCLK 225 MHz

MHz
MHz
MHz
MHz
MHz

sts in Zone order,

nmobi ity groupi ng on.

Tot al

root =/ dev/ nt dbl ock2 rw rootfstype=jffs2

cl ki n_hz=(25000000) earlyprintk=serial,uart0,57600 consol e=ttySC0, 576
00 nem224M i p=10. 100. 4. 50: 10. 100. 4. 174: 192. 168. 0. 1: 255. 255. 255. 0:

scb58x: et hO: of f

PI D hash table entri es:

Dentry cache hash table entries:
I node- cache hash table entries:
Menory: 204744K/ 229376K avail abl e (3812K kerne
1436K rodata, 17020K init,

reserved)
Virtual kerne
vect or
fixmap
vnal | oc
| owrem
nmodul es
.text
dinit o
.data :
. bss :

NR I RQS: 16 nr_

88K bss,

1024 (order:

menory | ayout:

Oxffff0000 -

Oxf f cO0000
0xce800000
0xc0000000
Oxbf 000000
0xc0008000
0xc0529000
0xc15c¢8000
0xc15e6820
irgs:16 16

3 C CPU mask not found -
G C CPU nask not found -

38177486839ns
Consol e:

Calibrating delay | oop...
defaul t:
Mount - cache hash table entries:

pi d_max:

ker nel
ker nel
sched clock: 32 bits at 112MHz,

Oxf fff 1000
Oxf f f 00000
Oxf f 000000
0Oxce000000
0Oxc0000000
0xc0528380
0xc15c¢8000
0xc15e6820
Oxc15f cbac

Wi | |
Wi | |

col our dummy devi ce 80x30
297.98 BogoM PS (| pj =595968)
32768 m ni mum 301
1024 (order:

Mount poi nt - cache hash table entries:
CPU. Testing wite buffer coherency:

Setting up static identity map for

devtnpfs: initialized
do_initcall _|evel |eve
do_initcall |evel |eve
VFP support vO. 3:

rev 1

pinctrl core:
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initialized pinctrl

fail
fail

( 4
(3072
( 776
( 224
( 16
(5249

(17020 KkB)

( 123
( 89

0xc23a0ab0 -

subsystem

0, 4096 bytes)
32768 (order:
16384 (order:

3,

kB)
kB)
VB)
VB)
VB)
kB)

kB)
kB)

to boot.
to boot.
resol uti on 8ns,

1024 (order:

code,

131072 byt es)

4, 65536 bytes)
122K rwdat a,
24632K reserved, OK cnm-

W aps every

0, 4096 bytes)
0, 4096 bytes)

Oxc23alae4

i npl enentor 41 architecture 2 part 30 variant 5
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NET: Regi stered protocol famly 16

do_initcall level level 2
DVA: preall ocated 256 Ki B pool for atom c coherent allocations
do_initcall _level level 3

L2C. device tree onmits to specify unified cache

L2C- 310 dynam ¢ cl ock gating enabl ed, standby node enabl ed
L2C- 310 cache controller enabled, 8 ways, 256 kB

L2C 310: CACHE_I D 0x410000c9, AUX _CTRL 0x06040000

sc58x_init: registering device resources

sec init...

enabl ed

hw- br eakpoint: Failed to enable nonitor node on CPU 0.

ADI DVA2 Controller

do_initcall _|evel level 4

vgaar b: | oaded

SCSI subsysteminitialized

usbcore: registered new interface driver usbfs

usbcore: registered new interface driver hub

usbcore: registered new device driver usb

i 2c-bfin-twi 31001400.twi: Blackfin on-chip 12C TW Contoll er,
regs_base@ 4001400

i 2c-bfin-tw 31001500.twi : Bl ackfin on-chip 12C TW Contoller,
regs_base@ 4001500

i 2c-bfin-twi 31001600.twi: Blackfin on-chip 12C TW Contoll er,
regs_base@ 4001600

pps_core: LinuxPPS APl ver. 1 registered

pps_core: Software ver. 5.3.6 - Copyright 2005-2007 Rodolfo
Gonetti <gionmetti @inux.it>

PTP cl ock support registered

Advanced Linux Sound Architecture Driver Initialized.
do_initcall _level level 5

Swi tched to cl ocksource cs_gpti mer

NET: Regi stered protocol family 2

TCP established hash table entries: 2048 (order: 1, 8192 bytes)
TCP bind hash table entries: 2048 (order: 1, 8192 bytes)

TCP: Hash tabl es configured (established 2048 bind 2048)

TCP: reno registered

UDP hash table entries: 256 (order: 0, 4096 bytes)

UDP-Lite hash table entries: 256 (order: 0, 4096 bytes)

NET: Registered protocol famly 1

do_initcall _level level 6
hw perfevents: enabled with arnv7_cortex_a5 PMJ driver, 3 counters
avail abl e

futex hash table entries: 256 (order: -1, 3072 bytes)

jffs2: version 2.2. (NAND) © 2001-2006 Red Hat, Inc.

External inprecise Data abort at addr=0xb6f52880, fsr=0x1c06
i gnor ed.

i 0 schedul er noop registered (default)

APP_STAT=0, RSCKPHY_STAT=0, LI NK_CTRL_STATUS_REG2=10001
sch8x-pci e 310b8000. pcie: Link training failed
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sc58x- pci e 310b8000. pci e:

PORT_LI NK_DEBUGL = 8200000
probe of 310b8000.pcie failed with error -110
ADI serial driver

sch8x- pci e:

adi -uart4. 0:

ttySCo at

0) is a ADI - UART4
consol e [ttySCO] enabl ed
console [ttySCO] enabl ed
boot consol e [earl ycon0] disabl ed
boot consol e [earl ycon0] di sabl ed

adi -uart4. 2:

ttySC2 at

0) is a AD - UART4

| oop: nodul e

| oaded

adi - spi 3 31042000. spi
adi - spi 3 31043000. spi

nm25p80 spi 2. 38:

found w25q128,

MM O 0x31003000 (irq

MM O 0x31003800 (irq

PORT LI NK_DEBUR = 8ael00,

20, base_baud

84, base_baud

703125

703125

regi stered ADI SPI controller spiO
regi stered ADI SPI controller spil

m25p80 spi 2. 38: w25ql28 (16384 Kbyt es)
3 ofpart partitions found on MID device spi 2. 38
Creating 3 MID partitions on "spi?2.38"

0x000000000000- 0x000000080000 : "uboot (spi)"
0x000000080000- 0x000000600000 : "kernel (spi)

0x000000600000- 0x000001000000 :

adi - spi 3 31044000. spi

i bphy: Fixed MDI O Bus:
iver interface
bfin_can 31000200. can:

CAN devi ce dr

(&r eg_base=f 4000200,

)

bfi n_can 31000a00. can:

(& eg_base=f 4000a00,

)

adi - spi 3 31042000. spi
bfi n_can 31000a00. can:

Trying to free nonexi stent

0000000031000f f e>

bfi n_can: probe of 31000a00.can failed with error -22

expect ed w25q32

"root file system (spi)"”

regi stered ADI SPI controller spi?2

pr obed

bfi n_can device registered

rx_irg=22, tx_irq=23, err_irq=24,

bfi n_can device registered

rx_irq=93, tx_irq=94, err_irq=95,

chi psel ect 44 already in use

Can't start can phy

st mmacet h 3100c000. et hernet: no reset contro

stnmac - user

I D 0x10,

Ri ng node enabl ed
DVA HW capability regi ster supported
Enhanced/ Al t ernat e descriptors
Enabl ed extended descriptors

RX Checksum O fl oad Engi ne supported (type 2)
TX Checksum i nsertion supported

Wake-Up On Lan supported

Enabl e RX Mtigation via HW Wit chdog Ti ner
i bphy: stnmmac: probed
ethO: PHY I D 20005c7a at 1 IRQ POLL (stmrac-0:01) active
force sf _dma node is ignored if force thresh _dna_node is set.
st mmacet h 3100e000. et hernet: no reset control

stnmac - user
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ID: Ox11,

Synopsys | D: 0x37

Synopsys | D 0x37

resource <0000000031000a00-

f ound

f ound

scl k=112500000

scl k=112500000
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Ri ng node enabl ed

DVA HW capability regi ster supported

Enhanced/ Al ternate descriptors

Enabl ed extended descriptors

RX Checksum O fl oad Engi ne supported (type 2)

Wake-Up On Lan supported

Enable RX Mtigation via HW Wit chdog Ti ner
i bphy: stmmac: probed
ethl: PHY ID 20005c90 at 1 IRQ POLL (stmmac-1:01) active
usbcore: registered new interface driver usb-storage
nmusb- hdrc nmusb-hdrc. 1. aut o: MJSB HDRC host dri ver
nmusb- hdrc musb-hdrc. 1. auto: new USB bus registered, assigned bus
nunber 1
hub 1-0:1.0: USB hub found
hub 1-0:1.0: 1 port detected

musb- hdrc nusb- hdrc. 3. auto: MJSB HDRC host dri ver

musb- hdrc musb- hdrc. 3. auto: new USB bus regi stered, assigned bus
nunber 2

hub 2-0:1.0: USB hub found

hub 2-0:1.0: 1 port detected

nousedev: PS/ 2 nouse device comon for all mce

rtc (null): invalid alarmvalue: 1900-1-2 0:0:0

rtc-adi 2 310c8000.rtc: rtc core: registered 310c8000.rtc as rtcO
i 2c /dev entries driver
adi_wdt: initialized: tinmout=20 sec (nhowayout =0)

Driver 'mmtbl k' needs updating - please use bus_type nethods
Synopsys Designware Multimedia Card Interface Driver
dwmt_adi mmt. 0: numslots property not found, assuming 1 slot is
avail abl e
dwmt_adi mmt. | DMAC supports 32-bit address node.
dwmt_adi mmt. Using internal DVA controller

dwmt_adi mmt. Version IDis 270a

dwmt_adi mmt.0: DWMMC controller at irqg 102, 32 bit host data
wi dth, 1024 deep fifo

dwmt_adi nmct.0: No vmmt regul ator found

dwmt_adi mt. 0: No vgmt regul ator found

dwmt_adi mt.0: 1 slots initialized

Bl ackfin hardware CRC crypto driver

bfi n- hmac-crc 31001200.crc: initialized

bfi n-hmac-crc 31001300.crc: initialized

usbcore: registered new interface driver usbhid

usbhid: USB HI D core driver

i cc 20080000.icc: initialized
TCP: cubic registered

NET: Regi stered protocol famly 17

can: controller area network core (rev 20120528 abi 9)

NET: Regi stered protocol famly 29

can: raw protocol (rev 20120528)

can: broadcast manager protocol (rev 20120528 t)

can: netlink gateway (rev 20130117) max_hops=1

do_initcall _level level 7

Qe
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ThunbEE CPU ext ensi on supported.

mrc_host mmt0: Bus speed (slot 0) = 50000000Hz (slot req 50000000Hz,
actual 50000000HZ div = 0)
consol e [ netcon0] enabl ed

net consol e: network | ogging started

rtc-adi 2 310c8000.rtc: setting systemclock to 1970-01-01 05:17: 10
UTC (19030)

mt0: new hi gh speed SD card at address b368

mmcbl kO: nmc0: b368 SM 1.85 G B

mcbl kO: pl

| P-Config: Gateway not on directly connected network
ALSA device list:

No soundcards found.

Freei ng unused kernel menory: 17020K (c0529000 - c¢15c8000)
Starting | ogging: K
Starting ndev...
Starting wat chdog. ..

Initializing random nunber generator... random dd urandomread with
44 bits of entropy avail able
done.

Starting system nessage bus: done

Starting network. ..

Vel conme to Buil droot

bui I droot | ogin: strmmuaceth 3100c000. et hernet ethO: Link is Up -

100Mops/ Full - flow control rx/tx
r oot
Passwor d:
a83888b. / Welcone to the buildroot distribution \
d888888b. / _ _ \
8P" YP" Y88 / | | | | (™™™
8lo||o]88 __ / | | R U W A |
8' . 88 \ 1 T O IR N R I O I
8 ._." V8. \ S I I O A A I
d/ " 8b. \ AU B O O O O R A A W |
dP . Y8b. \ For enbedded processors i ncluding |
dg:'" " 7::88b \ t he Anal og Devi ces ADSP- SCoxx /
dg" ' Y88b \ /
: 8P ' : 888
8a. : _a88P For further information, check out:
. _I"Yaa_: .| 88P
\ YP" | 8P
/ \._ .d] ! - http://buildroot.org/
--.._)8888P . .' jgs/a:f - http://ww. anal og. con

Have a | ot of fun...

#
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Trouble shooting: Kernel failing to boot

If the kernel failsto boot reporting an error regarding Bad Data CRC (See below) thisistypically
because you have attempted to boot a custom-built kernel which is larger than the default kernel

Size.

Y ou can resolve this issue by setting the u-Boot dtbaddrb environment to alarger value. This
enlarges the memory space for loading the ulmage file from the TFTP server.

## Booting kernel from Legacy |nage at c¢2000000 ...
| mage Nane: Li nux-4.0.0-ADI-1.1.0
| mage Type: ARM Li nux Kernel |nage (unconpressed)
Data Size: 22727136 Bytes = 21.7 MB
Load Address: c2008000
Entry Point: ¢2008000
Verifying Checksum ... Bad Data CRC
ERROR: can't get kernel imge!

To set the larger value, in the minicom terminal connected to u-Boot:

$ set dtbaddr 0Oxc6000000
$ save

2.2.6 Boot method 2: Booting flashed Linux with persistent file system on SD
Card

This method of booting uses the flashed u-Boot bootloader to copy a version of the kernel stored in
SPI flash, into RAM. u-Boot then boots the kernel which is configured to use a persistent file
system which is stored on an SD Card.

u-Boot copies Linux boots
Boot u-Boot Linux kernel using file

on EZ-Kit from SPI system on SD
flash to RAM Card

Formatting the SD Card

In order to use an SD Card with Linux we need to prepare it by formatting it and copying over the

file system contents, in the correct format.
The SD Card provided with the EZ-Kit has been tested and is suitable for use with Linux.
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® Danger! Disk Formatting!

This section of instructions requires you to correctly identify the SD Card and format
the card. If you select the wrong drive you may cause irreversible damage to you Host
PC.

Please be confident in your actions before proceeding with this section.

To begin installing the file system, insert the SD Card into the host PC directly or viaa USB card
reader and identify the device which refersto your SD Card.

@ Identifying the SD Card on the HOST PC

The easiest way to identify the SD Card isto view the latest information logged to the
device message | og.

This can be done by executing the command: dmesg | tail

The output from the command should mention a newly connected device. The partition
name should be listed and should be of the format /dev/sd[a-z][0-9].
For example the partition /dev/sdb1 would be a partition on the device /dev/sdb.

To double check that thisisthe correct device you can use the fdisk command to
display information regarding the device, including the size of partitions.

To view information on the device, issue the command: fdisk -I <device> where device
is some device, for example /dev/sdb.

® Unmount the SD Card before starting

By default, Ubuntu will auto-mount any SD Card that is inserted. Before formatting the
SD Card you will need to un-mount the card.

To check whether your SD Card has been mount, issue the mount command and search
for your device in the output of the command.

Y ou can then un-mount the command using the unmount command. For example if the
SD Card was inserted and contained a /dev/sdbl partition that was mount at /media
Itestuser/sd_card, you can unmount it by issuing the command:

sudo unmount /media/testuser/sd_card

To format the SD Card, follow the commands below. The example code in this section assumes

that the SD Card device isreported to be /dev/sdb. Ensure that you change these commands to use

your device.
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$ sudo fdisk /dev/sdb

/* Create primary partition 1, 256M size*/

Command (mfor help): n

Sel ect (default p): p

Partition nunber (1-4, default 1): 1

First sector (2048-3887103, default 2048): PRESS ENTER

Last sector, +sectors or +size{K,M G (2048-3887103, default 3887103)
PRESS ENTER

/* Save partition */
Conmmand (m for help): w

Once fdisk is closed, your Host PC may mount the SD Card again. If it does, un-mount it following
the instructions above.

Writing the file system to the SD Card

Next, we need to copy the pre-built Linux file system to the SD Card. We install this on to the SD

Card by mounting the file system on to the local Host PC and copying the contents on to the SD
Card.

sudo nkfs.ext3 /dev/sdbl

sudo nount -t ext3 /dev/sdbl /mt

sudo nkdir ~/scbhxx_rootfs

sudo nount /opt/anal og/ cces-1inux-add-in/1.3.1/buildroot-scbxx-1. 3.
1/images/rootfs. ext3 ~/scS5xx_rootfs

$ sudo cp ~/schbxx_rootfs/* -fr /mt

$ sudo unmpunt /mmt

P PP

Thefile system is now installed on to the SD Card. The SD Card can now be safely removed from
the Host PC.

Loading and flashing the DTB File

Before proceeding ensure that u-Boot has been flashed into SPI Flash on the EZ-Kit as per the
instructions in the section Flashing U-Boot for the First Time. Ensure that the serverip variable
is correctly set in the u-Boot environment.

On the Host PC:

$ cp /opt/anal og/ cces-linux-add-in/1.3.1/buildroot-scbxx-1.3.1/inmages
/sc589-ezkit.dtb /tftpboot/
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Using the minicom terminal:

$ sf probe 2:1

$ tftp ${l oadaddr} sc589-ezkit.dtb

$ sf erase 0x100000 0x40000

$ sf wite ${l oadaddr} 0x100000 ${fil esi ze}

Loading and flashing the Linux kernel
On the Host PC:

$ cp /opt/anal og/ cces-Ilinux-add-in/1.3.1/buildroot-scbxx-1.3.1/inmages
/vm mage- sc589-ezkit /tftpboot/

Using the minicom terminal:

$ tftp ${l oadaddr} vnl mage-sc589-ezkit
$ sf erase 0x800000 0x800000
$ sf wite ${l oadaddr} 0x800000 ${fil esi ze}

Configure u-Boot to use the SD Card file system
Next we need to configure u-Boot to boot using the SD Card as our file system.

| ssue the commands below to change the default boot behaviour of u-Boot to always boot using the
SPI flash kernel and SD Card file system.

$ set sdargs set bootargs root=/dev/mtbl kOpl rw rootwai t

root f st ype=ext 3 cl ki n_hz=(25000000) earlyprintk consol e=ttySC0, 57600
$ set sdboot 'run sdargs; sf probe 2:1;sf read ${dtbaddr} 0x100000
0x40000; sf read ${| oadaddr} 0x800000 0x800000; boot m ${| oadaddr} -

${ dt baddr}"

$ set bootcnd run sdboot

$ save

To complete the process press the reset button on the EZ-Kit.
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@ Resorting to Ethernet booting

If for some reason you wish to revert to booting via Boot mode 1: Copying Linux over
Ethernet, you can issue the following commands in uBoot:

$ set bootcmd run ramboot

$ save

2.2.7 Boot Method 3: Booting the kernel from the SD Card (Quicker Boot)

Thefinal boot method improves on Boot M ethod 2 by installing the Linux kernel image into the
file system on the SD Card. This provides us with some performance improvement as the SD Card
provides better performance than the EZ-Kit SPI flash.

u-Boot copies Linux boots
Boot u-Boot on Linux kernel using file

EZ-Kit from file system on SD
system to RAM Card

Formatting the SD Card

Ensure that the SD Card has been formatted using the instructions in the section For matting the
SD Card from the Boot M ethod 2 chapter, above.

Writing the file system and kernel to the SD Card
We then copy the file system to the SD Card along with the Linux kernel image. On the Host PC:

$ sudo nkfs.ext3 /dev/sdbl

$ sudo nmount -t ext3 /dev/sdbl /mt

$ sudo nkdir ~/schxx_rootfs

$ sudo nount /opt/anal og/ cces-Ilinux-add-in/1.3.1/buildroot-scb5xx-1.3.
1/1i mages/rootfs. ext3 ~/scS5xx_rootfs

$ sudo cp ~/scbhxx_rootfs/* -fr /mt

$ sudo cp /opt/anal og/ cces-1linux-add-in/1.3.1/buildroot-scbxx-1.3.1/i
mages/ vim mage- sc589-ezkit / mt

$ sudo unmpunt /mmt

Load and Flash the DTB File
We still need to flash the kernel DTB file to the EZ-Kit. On the Host PC:
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$ cp /opt/anal og/ cces-Ilinux-add-in/1.3.1/buildroot-scb5xx-1.3.1/inmages
/sc589-ezkit.dtb /tftpboot/

Using Minicom:

$ tftp ${l oadaddr} sc589-ezkit.dtb

$ sf probe 2:1

$ sf erase 0x100000 0x40000

$ sf wite ${l oadaddr} 0x100000 ${fil esi ze}

Configure u-Boot to boot using Linux and the file system on the SD Card

$ set sdargs set bootargs root=/dev/ mtbl kOpl rw rootwai t

root f st ype=ext 3 cl ki n_hz=(25000000) earlyprintk consol e=ttySC0, 57600
$ set sdboot 'run sdargs; sf probe 2:1;sf read ${dt baddr} 0x100000
0x40000; ext 2l oad nmt 0: 1 ${| oadaddr} vm nage-sc589-ezkit; bootm

${1 oadaddr} - ${dtbaddr}’

$ set bootcnd run sdboot

$ save

To compl ete the process press the reset button on the EZ-Kit.

@ Resorting to Ethernet booting

If for some reason you wish to revert to booting via Boot mode 1: Copying Linux over
Ethernet, you can issue the following commands in uBoot:

$ set bootcmd run ramboot

$ save

2.2.8 Troubleshooting

This document has been very carefully verified, yet we are trying to list some of the usual trouble
that we might encounter by following it.
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Have problem GDB loading and run u-boot

The board you received may already have some bootable image in the on board SPI Flash, which
may run immediately after you power on. In this case, try to set the boot mode switch to position O
before performing the initial GDB loading and running of u-boot.

Get error message "bad format" when booting from Non-Volatile storage

When do flash erasing and flashing u-boot, dtb file and kernel file into SPI Flash, double confirm
the size of the actual files, and the space you reserve for them by command in the flash operation
commands, to make sure files do not get overwritten by each other. Meanwhile, double check
whether dtb file and kernel file have been wrote into SPI Flash successfully, from the prompt
message on u-boot console after you issue each command. In addition, you only need to do the "sf
probe " only once everytime you reset your board.

Build

Then we can follow section .Configure and build v1.3.1 to build the u-boot and buildroot,
generated images will have Ethernet support inside for ADSP-SC589 EZ-kit 2.0 board.

2.3 Configure and build from source code

2.3.1 Introduction

We will need cutomized configuraiton and building in product development, this document
describes how to extract the source code for u-boot and for Linux and build each of them using the
default configuration. It also shows how to customize features of the Linux kernel, applications and
librariesin Buildroot.

At first follow the quick start guide document to set up the Ubuntu host environment and the
toolchain, and to install CCES and the CCES Linux add in. After that we will copy the source code
for u-boot and Buildroot to a working location.

2.3.2 Extract the source code

In this document we use ~/scbxx_dev as the working path:

$ nkdir ~/scbxx_dev
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Extract the u-boot source code

Run the following commands in sequence to copy the u-boot source code tarfile to the working
directory and unpack it:

$ cd ~/schxx_dev

$ cp /opt/anal og/ cces-Ilinux-add-in/1. 3.1/ uboot-scbxx-1.3.1/src/uboot -
scbxx-1.3.1.tar.gz ./

$ tar -zxvf uboot-scbxx-1.3.1.tar.gz

Now you have the source code for u-boot in ~/sc5xx_dev/uboot.

Extract the buildroot and Linux kernel source code

Run the following commands in sequence to copy the Buildroot and Linux source code tarfile to
the working directory and unpack it:

$ cd ~/schxx_dev

$ cp /opt/anal og/ cces-Ilinux-add-in/1.3.1/buildroot-scbxx-1.3.1/src
[ bui I droot-scbxx-1.3.1.tar.gz ./

$ tar -zxvf buildroot-scbxx-1.3.1.tar.gz

Now you have the source code for Buildroot and the Linux kernel in ~/scbxx_dev/buildroot.

2.3.3 Configure and build u-boot

Follow the steps below to configure and build the u-boot, here we take the ADSP-SC589 EZ-KIT
Board as an example.

Configure the u-boot

$ cd ~/ sc5xx_dev/ uboot
$ make distclean
$ make sc589-ezkit_defconfig

Build the u-boot

$ make
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List of generated files

File Description
u-boot.|dr bootable u-boot image
u-boot u-boot exectuable ELF

2.3.4 Configure and build Buildroot and Linux kernel

Follow below steps to use the default configuration to configure and build the buildroot and Linux
kernel, here we take the ADSP-SC589 EZ-KIT board as an example.

Default Configuration

$ cd ~/schxx_dev/ bui |l dr oot
$ make distcl ean
$ make sc589-ezkit_defconfig

Build
Thefinal step isto make al changesin buildroot and linux-kernel.

$ cd ~/schxx_dev/ bui |l dr oot
$ make

It may take many minutes to build for the first time, as buildroot will try to download all the source
code for packages from the internet in the initial building.

2.3.5 Customize the Buildroot and Linux kernel

Follow below steps to customize features of Linux kernel and Buildroot.

Customize the Linux kernel

$ cd ~/ schxx_dev/ buil dr oot
$ make |inux-nenuconfig
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Above command will invoke Linux kernel configuration menu, which is exactly the same as the
general make menuconfig for Linux kernel. In thisway you can navigate to different sections of
the kernel to enable/disable some features. But never try to go to the source of Linux to do make
menuconfig, thiswill lead to a mess of disaster.

$ make |inux-rebuild

Above command will rebuild the whole buildroot with updated Linux kernel configuration.

Enable new packages in buildroot

Follow below steps if we want to enable new packages in Buildroot and build them into the
generated file system.

$ cd ~/ schxx_dev/ buil dr oot
$ make menuconfig

With command above you can navigate to different sections of the buildroot to enable/disable
some features for application and libraries integrated in it.

$ make

List of generated files

Hereisalist of generated files that are frequently used after building.

L ocation Description
out put /i mages/ ul mage generated Li nux boot inage
out put /i mages/ v mage Li nux kernel image

out put/i mages/ sc589-ezkit.dtb conpiled device tree data file

out put/i mages/rootfs. ext3 ext3 format filesystemm inage of the root filesystel
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L ocation Description

out put/target/ contents of the rootfs
out put/ buil d/ l'i nux- cust om buil d out put of the Linux source tree
out put / bui | d/ <pkg> buil d out put of various packages

2.3.6 Generate Kernel Image for Booting From Non-Volatile Storage

In the quick start guide we introduced how to boot from SD card with prebuilt images, extra
operation is required, however, if you want to boot from SD card with your own built images, file
ulmage generated with customized configuration as described bellow will be used as the kernel
image file instead of the vmimage.

Execute the make menuconfig command and then an interactive configuration application will be
launched. In the application:

1.

2.

Select Filesystem images

In the Filesystem images menu move the cursor down until initial RAM filesystem linked
into linux kernel is highlighted

Ensure that the option is not selected (Press space to toggle selection)
Move the cursor acrossto Save and press Enter
Select Exit and press Enter

Again select Exit and press Enter to leave the interactive menu

Now we can rebuild the kernel and file system:

$ make

2.3.7 More tips about buildroot

Read full document for Buildroot from http://buildroot.uclibc.org/docs.html. Here we are trying to
cover some frequently used tips during devel opment.
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Clean the buildroot

Sometimes we want to run make clean or make distclean for a clean build from scratch, they will
remove all the output during last build, as well asthe dl folder, it's a good practice to backup the dl
folder since it takes long time to download them.

Rebuild an updated package

Sometimes we make changes on the configuration of a package, or source of a package from output
/package. It does not work if we simply run make after the changes. Instead, we need to run make
<pkg>-rebuild

2.4 SC589-MINI Linux Quick Start Guide

2.4.1 Introduction

Overview

This document is a quick start guide for Linux on SC589-MINI board, it covers how to run the pre-
installed Linux up out of box, followed by how to restore the Linux back on the board, as well as
introduction on how to do a customized building from source code. Features for the board and
Linux package are also briefly covered.

It is strongly recommended that the audience has a basic grounding in embedded Linux system
development. Some useful background reading may be found at http://elinux.org/

Board Features

The SC589-MINI board is very similar to the SC5xx-EZKIT, so we'll use the Linux Add-in: User
Guide for SC5xx-EZKIT as agood reference on SC589-MINI board in the next couple of sections.

Page at Feature list for Linux on sc5xx boards provides a feature list for Linux on SC589-MINI
board, a summary is given below:

* Bluetooth USB Dongle
* 10M/100M Ethernet

* |EEE1588 and PTP

* oneMicroSD card slot
® 512Mb SPI Flash

* SPI Bus
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12C Bus

UART

one USB OTG port
one USB HS HOST port
GPIO

Genera Purpose Timer
Watchdog

L2 SRAM

ICC

Filesystem support
DMA

ALSA Library

SSH server

FTP server

SQLite
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Board Layout

FTDI HEADER ethernet

LINE OUT

SPDIF OUTE 7 : ‘ ~ switch

power

-------

MicroSD card slot

2.4.2 Set up the Board and Console output

Set up the Hardware
To complete this step you will require:

* ADSP-SC589 MINI Board, ICE1000 or ICE2000 emulator, 2x micro USB cable (as
provided with the board), 1x ethernet cable

® Host PC running the supported version of Linux (Ubuntu 14.04 LTS, 32-Bit)
The board should have below connections and jumper settings:

* Power cable

* |CE-1000 or ICE-2000 connected to the Linux Host
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® USB TTL seria cable connected from the SC589-MINI board's FTDI Header to USB of the
Linux Host (make sure the black wire is connected to PIN1 of the header, which isindicated
by awhite dot on the SC589-MINI board)

* Ethernet cable connected to the 10/100/1000 Ethernet port of the board, another to the same
local network as Linux Host

® microSD card with Linux images(shipped in SD card adapter) inserted into slot
* switch the BMODE to SPI Master boot(short Jumper 1-2 on JP1)

o

FRERRE |

Set up the Console output

A seria connection is necessary for communicating between user and SC589-MINI board. The
serial output from board is transmitted to the host PC using the USB TTL serial cable connected
from the HOST PC to SC589-MINI board's FTDI Header.

The following instructions in this guide use the minicom application to interact with the serial port:

First we need to install minicom on the host PC:
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$ sudo apt-get install mnicom

Then we need set up minicom to the ADSP-SC589 MINI serial console. Execute the following
commands on the host PC:

1. sudo m nicom -s
2. Within minicom: “ Serial port setup”
3. Select Serial port setup
a. Set Serial Deviceto/ dev/ t t yUSBO
b. Set Bpsg/Par/Bitsto 57600 8N1
c. Set Hardware Flow Control to No
d. Closethe Serial port setup option
4. Select Save setup as dfl
5. Select Exit

Once minicom has been configured, launch the application:

$ sudo mini com

0)

If you are running your Host PC within a virtual machine you will need to configure
the virtual machine to alow access to USB-to-UART connection.

2.4.3 Booting the board Out of the Box

Note that the boards arrive with U-Boot in flash and the Linux images in microSD card, which
allows the board to boot up Linux out of the box without having to build or install any software, so
this section will show you how to boot SC589-MINI board for the first time out of the box.

To get the board running Linux correctly, please make sure that microSD card shipped with the
board has been inserted into slot and minicom has been launched.

Upon powering up the board, you should see U-Boot start up and then messages indicating that the
Linux kernel is starting up from minicom.

U- Boot 2015.01 ADI-1.3.1-00119-g8c05e8c (Aug 10 2017 - 10:04: 25)
CPU: ADSP ADSP- SC589-0.1 (Detected Rev: 1.1) (spi flash boot)
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VCO 450 MHz, Ccl kO: 450 MHz, Scl kO: 112.500 MHz, Sclkl: 112.500
MHz, DCLK: 450 MHz

OCLK: 150 MHz

| 2C. r eady

DRAM 224 M B

MMC: SC5XX SDH: 0O

SF: Detected N25@612 with page size 256 Bytes, erase size 4 KiB
total 64 MB

I n: seri al
Cut : seri al
Err: seri al
other init

Net : dwmac. 3100c000
Hit any key to stop autoboot: O
14396 bytes read in 42 nms (334 Ki B/ s)
5192096 bytes read in 386 ns (12.8 M B/ s)
## Booting kernel from Legacy |mage at c¢2000000 ..
| mage Nane: Li nux-4.0.0-ADI -1. 3. 1- 00069- g78d
| mge Type: ARM Li nux Kernel |nage (unconpressed)
Data Size: 5192032 Bytes = 5 MB
Load Address: ¢2008000
Entry Point: ¢2008000
Verifying Checksum ... K
## Fl attened Device Tree bl ob at ¢4000000
Booting using the fdt blob at 0xc4000000
Loadi ng Kernel Image ... K
Loadi ng Device Tree to cfebc000, end cfe6283b ... K
Starting kerne
Booti ng Linux on physical CPU 0x0
Li nux version 4.0.0-ADI-1. 3. 1-00069-g78da8fb (test @est. ad. anal og.
com (gcc version 4.8.3 (Anal og Devices Inc. ARM Tool s
(d9f 69¢c572e3368746d6d95caf 93dae57¢c97
CPU. ARM/7 Processor [410fc051] revision 1 (ARW7), cr=10c53c7d
CPU. PIPT / VIPT nonaliasing data cache, VIPT aliasing instruction
cache
Machi ne nodel : ADI sc589-mi ni
boot consol e [earl ycon0] enabl ed
Menory policy: Data cache witeback
dunmp init clock rate
CGU0_PLL 450 MHz
CAU0_SYSCLK 225 MHz
CGU0_CCLK 450 MHz
CGU0_SYSO 112 MHz
CGU0_DCLK 450 MHz
CGU0_OCLK 150 MHz
CGUO_SYSO 112 MHz
Built 1 zonelists in Zone order, nobility grouping on. Total pages:
56896
Kernel command |ine: root=/dev/mtbl kOpl rw rootwait rootfstype=ext3
cl ki n_hz=(25000000) earlyprintk consol e=ttySC0, 57600
PI D hash table entries: 1024 (order: 0, 4096 bytes)
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Dentry cache hash table entries:
I node- cache hash table entries:
Menory: 222096K/ 229376K avai | abl e (3493K ker nel

1304K rodata, 152K init,

74K bss,

32768 (order:
16384 (order:

5, 131072 bytes)
4, 65536 bytes)
118K rwdat a,
7280K reserved, OK cnm-reserved)

code,

Virtual kernel nenory | ayout:
vect or Oxffff0000 - Oxffff1000 ( 4 kB)
fixmap Oxf f c0O0000 - Oxfff00000 (3072 kB)
vmal | oc : 0xce800000 - Oxff000000 ( 776 MB)
[ owmem : 0xc0000000 - 0Oxce000000 ( 224 MB)
nmodul es : Oxbf 000000 0xc0000000 ( 16 MB)
. text 0xc0008000 - 0xc04b79c8 (4799 kB)
.init : 0xc04b8000 - 0xc04de000 ( 152 kB)
.data : 0xc04de000 - 0Oxc04f b960 ( 119 kB)
.bss : 0xc04f b960 - 0Oxc050ela8 ( 75 kB)

NR I RQS: 16 nr_irqgs: 16 16

G C CPU nask not found - kernel will fail to boot.
G C CPU mask not found - kernel will fail to boot.

sched clock: 32 bits at 112MHz,
38177486839ns

Consol e: col our dumy devi ce 80x30

Calibrating delay loop... 297.98 BogoM PS (I pj =595968)

pid _max: default: 32768 m ni num 301

Mount - cache hash table entries: 1024 (order: 0, 4096 bytes)
Mount poi nt - cache hash table entries: 1024 (order: 0, 4096 bytes)
CPU. Testing wite buffer coherency: ok

Setting up static identity nmap for 0xc2354298 - 0xc23542cc

resolution 8ns, waps every

devtnpfs: initialized

do_initcall _level level O

do_initcall _level level 1

VFP support v0.3: inplenmentor 41 architecture 2 part 30 variant 5
rev 1

pinctrl core: initialized pinctrl subsystem

NET: Regi stered protocol famly 16

do_initcall _|evel level 2

DMA: preal l ocated 256 Ki B pool for atom c coherent allocations
do_initcall level level 3

L2C. device tree onmits to specify unified cache

L2C- 310 dynamic cl ock gating enabl ed, standby node enabl ed
L2C- 310 cache controll er enabled, 8 ways, 256 kB

L2C 310: CACHE | D 0x410000c9, AUX _CTRL 0x06040000
sch8x_init: registering device resources

sec init...

enabl ed

hw- br eakpoint: Failed to enable nonitor node on CPU 0.

ADI DVA2 Controller

do_initcall _level level 4

SCSI subsysteminitialized

usbcore: registered new interface driver
usbcore: registered new interface driver
usbcore: registered new device driver usb

usbf s
hub

Linux Add-in: User Guide 46
May 2019



i 2c-bfin-twi 31001400.twi: Blackfin on-chip 12C TW Contoll er
regs_base@ 4001400

i 2c-bfin-twi 31001500.twi: Blackfin on-chip I2C TW Contoll er,
regs_base@ 4001500

i 2c-bfin-twi 31001600.twi: Blackfin on-chip 12C TW Contoll er
regs_base@ 4001600

pps_core: LinuxPPS APl ver. 1 registered

pps_core: Software ver. 5.3.6 - Copyright 2005-2007 Rodolfo G onetti
<gi ometti @i nux.it>

PTP cl ock support registered

do_initcall _level level 5

Swi tched to cl ocksource cs_gpti ner

NET: Regi stered protocol famly 2

TCP established hash table entries: 2048 (order: 1, 8192 bytes)
TCP bind hash table entries: 2048 (order: 1, 8192 bytes)

TCP: Hash tables configured (established 2048 bi nd 2048)

TCP:. reno registered

UDP hash table entries: 256 (order: 0, 4096 bytes)

UDP-Lite hash table entries: 256 (order: 0, 4096 bytes)

NET: Regi stered protocol famly 1

do_initcall |evel level 6
hw perfevents: enabled with arnv7_cortex_a5 PMJ driver, 3 counters
avail abl e

futex hash table entries: 256 (order: -1, 3072 bytes)
jffs2: version 2.2. (NAND) © 2001-2006 Red Hat, Inc.
i 0 schedul er noop registered (default)
ADlI serial driver
adi -uart4.0: ttySCO at MM O 0x31003000 (irqg = 20, base_baud =
7031250) is a ADI - UART4
consol e [ttySCO] enabl ed
console [ttySCO] enabl ed
boot consol e [earl ycon0] di sabl ed
boot consol e [earl ycon0] di sabl ed
| oop: nodul e | caded
adi - spi 3 31042000. spi: registered ADI SPlI controller spiO
adi - spi 3 31043000. spi: registered ADI SPlI controller spil
mM25p80 spi 2. 38: n25g512ax3 (65536 Kbyt es)
3 ofpart partitions found on MID device spi 2. 38
Creating 3 MID partitions on "spi2.38":
0x000000000000- 0x000000080000 : "uboot (spi)"
0x000000080000- 0x000000600000 : "kernel (spi)"
0x000000600000- 0x000004000000 : "root file system (spi)"
adi - spi 3 31044000. spi: registered ADI SPI controller spi2
i bphy: Fi xed MDI O Bus: probed
st mmacet h 3100c000. et hernet: no reset control found
stmmac - user ID: 0x10, Synopsys ID: 0x37

Ri ng node enabl ed

DVA HW capability regi ster supported

Enhanced/ Al ternate descriptors

Enabl ed extended descriptors
RX Checksum O fl oad Engi ne supported (type 2)
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TX Checksum i nsertion supported
Wake-Up On Lan supported
Enable RX Mtigation via HW Wt chdog Ti ner

i bphy: stmmac: probed

et hO: PHY I D 20005¢90 at 1 | RQ POLL (strmmac-0:01) active

usbcore: registered new interface driver usb-storage

musb- hdrc nusb-hdrc. 1. auto: MJSB HDRC host driver

musb- hdrc musb-hdrc. 1. auto: new USB bus regi stered, assigned bus

nunber 1

hub 1-0:1.0: USB hub found

hub 1-0:1.0: 1 port detected

nmusb- hdrc nusb-hdrc. 3. auto: MJSB HDRC host driver

musb- hdrc musb-hdrc. 3. auto: new USB bus regi stered, assigned bus

nunber 2

hub 2-0:1.0: USB hub found

hub 2-0:1.0: 1 port detected

g_serial gadget: Gadget Serial v2.4

g_serial gadget: g_serial ready

nousedev: PS/ 2 nouse device comon for all mce

rtc (null): invalid alarmvalue: 1900-1-2 0:0:0

rtc-adi 2 310c8000.rtc: rtc core: registered 310c8000.rtc as rtcO

i 2c /dev entries driver

Driver 'mmcbl k' needs updating - please use bus_type nethods

Synopsys Designware Miultinedia Card Interface Driver

dwmt_adi mmct. 0: numslots property not found, assunming 1 slot is

avai | abl e

dwmt_adi mt.

dwmt_adi mt.
nc

| DMAC supports 32-bit address node.

Using internal DVA controller

dwmt_adi Version IDis 270a

dwmt_adi mmt. DW MVC controller at irq 92, 32 bit host data
wi dth, 1024 deep fifo

dwmt_adi mmt. 0: No vmmt regul ator found

dwmt_adi mmt. 0: No vgmmt regul ator found

dwmt_adi mmt.0: 1 slots initialized

Bl ackfin hardware CRC crypto driver

bfi n-hmac-crc 31001200.crc: initialized

bfi n- hmac-crc 31001300.crc: initialized

usbcore: registered new interface driver usbhid

usbhid: USB H D core driver

TCP: cubic registered

NET: Regi stered protocol famly 17

do_initcall _|evel level 7

ThunbEE CPU ext ensi on supported.

consol e [ netcon0] enabl ed

net consol e: network | ogging started

rtc-adi 2 310c8000.rtc: setting systemclock to 1970-01-01 00: 00: 00
utrc (0)

Waiting for root device /dev/ mthbl kOpl..

mt_host mt0: Bus speed (slot 0) = 50000000Hz (slot req 50000000Hz,
actual 50000000HZ div = 0)

mc0: new hi gh speed SD card at address 0001

Q eeo
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mcbl kO: mmc0: 0001 SD2CGB 1.82 G B

nmcbl kO: pl

EXT4-fs (mmctbl kOpl): nmounting ext3 file systemusing the ext4
subsyst em

EXT4-fs (mmtbl kOpl): recovery conpl ete

EXT4-fs (mmcbl kOpl): nounted filesystemw th ordered data node.
Opts: (null)

VFS. Mounted root (ext3 fil esystem) on device 179: 1.

devt mpfs: nount ed

Freei ng unused kernel menory: 152K (c04b8000 - c04de000)
External inprecise Data abort at addr=0xb6f2a880, fsr=0x1c06 ignored.
EXT4-fs (mmctbl kOpl): re-nounted. Opts: data=ordered

Starting | oggi ng: K

Starting ndev. ..

Starting watchdog. ..

Initializing random nunber generator... random dd urandomread with
55 bits of entropy avail abl e
done.

Starting network. ..

/bin/sh: run-parts: not found
Starting sshd: K

Starting inetd: OK

Vel conme to Buil droot

bui I droot | ogin: root

Passwor d:
a8888b. / Wl cone to the buildroot distribution \
d888888b. / _ _ \
8P" YP" Y88 / | | | | (™™ |
8/o]|o|88 _ | ] R U W A |
8' . 88 \ [ I Y I O B I
8 ._." Y8 \ [ T Y O I A I
d/ " 8b. \ AU B O O O I W VA A W |
ap . Y8b. \ For enbedded processors including |
dag:' " ::88b \ t he Anal og Devi ces ADSP- SCoxx /
dg" ' Y88b \ /
: 8P ' : 888
8a. : _a88P For further information, check out:
. _[/"Yaa_: .| 88P]
\ YP" | 8P .
/ \.__ .d] S - http://buildroot.org/
T--.._)8888P ._." jgs/a:f - http://ww. anal og. con!
Have a | ot of fun...
#
@® Note

The SC589-MINI board should boot out of the box according to this section.
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If you change the u-boot default environmental variables and want to restore them,
please refer to method "Booting Linux from the SD Card" of "Booting Linux" in the"
Recovering the board" section of this page or use the following u-boot commands to
set them:

sc# set sdargs set bootargs root=/dev/ mtbl kOpl rw r oot wai t

root f st ype=ext 3 cl ki n_hz=(25000000) earl yprintk consol e=ttySC0, 57600
sc# set sdboot 'run sdargs;ext2load mt 0:1 ${dtbaddr} sc589-mini.

dt b; ext 2l oad mmt 0: 1 ${| oadaddr} ul mage;run addi p; boot m ${| oadaddr}
- ${dtbaddr}’

sc# set bootcnd run sdboot

Sc# save

2.4.4 Recovering the board

For some reason, if U-Boot image of flash on SC589-MINI board or the Linux images of the
microSD are destroyed, the user will need to recover the system with the images he/she wants.

In this section, we'll see how to setup the environment, flash/boot U-Boot and Linux into SC589-
MINI board using pre-built files or using rebuilt images.

Environment set up

Configure the Linux Host Machine

The Linux Add-In tools need to be installed on a host PC running a supported version of Linux.
The supported distribution is Ubuntu x86 32-bit, version 14.04, however experienced Linux users
will find few issues when installing on newer versions of Ubuntu.

@ Running via virtual machine

Whileit is possible to use this product when installed on a virtual machine running
Linux, we have encountered issues when connecting to some EZ-Kits when the
developer isrunning on avirtual machine. Problems can occur on a machine by
machine basis and may not be consistently reproducible.

We strongly recommend that this product isinstalled on a native PC rather than a
virtual machine.

Networking, both local and internet-wide will be required to complete the steps below.
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Several packages are required on the host machine in order to complete. These can be installed on
your host system with the following command:

$ sudo apt-get install build-essential tftpd-hpa git-all subversion
openssh-server ncurses-dev

Installing the Linux Add-In

The Analog Devices release of the Linux Add-In for CrossCore Embedded Studio provides both
sources and prebuilt binaries for the u-Boot bootloader, linux kernel and filesystem.

Download and install the latest versions of the CrossCore Embedded Studio and Linux Add-In for
CrossCore Embedded Studio.

Both products are provided as Linux Debian (.deb) packages.

Both packages are available from http://www.anal og.com/en/desi gn-center/processors-and-dsp
/evaluation-and-devel opment-software/LinuxAddin.html

Install the packages by executing the commands below. Note that the version numbers of the
packages may differ from those shown on the command lines below.

$ sudo dpkg -i adi-CrossCoreEnbeddedSt udi o-11i nux-x86-2. 8. 3. deb
$ sudo dpkg -i adi-Li nuxAddi nFor CCES- | i nux-x86-1. 3. 1. deb

The products will beinstalled inthe/ opt / anal og directory on your host system.

The files and directories below are required by ADSP-SC589 MINI board for the following
sections:

Location Description
/ opt/ anal og/ cces/ 2. 8. 3/ ARM ar m none- eabi ARM bare-metal toolchain
/ opt/ anal og/ cces- i nux-add-in/1.3.1/ ARM arm | i nux- gnueabi ARM Linux-targeting
toolchain
/ opt/ anal og/ cces- i nux-add-in/1. 3.1/ uboot-sc5xx-1.3.1/bin Init ELF, needed for JTAG
/init-sc589-nini.elf loading
/ opt/anal og/ cces-1inux-add-in/1.3.1/ uboot-sc5xx-1.3.1/bin U-Boot ELF, needed for JTAG
/ u- boot - sc589- i ni loading
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L ocation Description

/ opt/ anal og/ cces- | i nux-add-in/1.3. 1/ uboot-sc5xx-1.3.1/bin U-Boot LDR file, for SPI boot

/ u-boot-sc589-mni.|ldr

/ opt/ anal og/ cces-linux-add-in/1.3.1/buildroot-sc5xx-1.3.1 Board DTB file for Linux
/images/ sc589-mini.dtb booting

/ opt/anal og/ cces-1inux-add-in/1.3.1/buildroot-scbxx-1.3.1 Boot imagefile, including
/i mages/ ul mage- sc589- ni ni kernel and RAM rootfs

/ opt/ anal og/ cces- | i nux-add-in/1.3. 1/ buildroot-sc5xx-1.3.1 Linux kernel file

/i mages/ v mage- sc589- mi ni

/ opt/ anal og/ cces- | i nux-add-in/1.3. 1/ buildroot-sc5xx-1.3.1 Root filesystem image

/i mages/rootfs. ext3

Below table shows the load address and file names for SC589-MINI board:

Board File name File load dtb name dtb load
address address

ADSP- SC589 M NI Board ul mage-sc589-nmini  0xC2000000 sc589-nmini.dtb 0xC4000000

We frequently use variables directly that u-boot console recognizes in following sections, for
example use ${ loadaddr} instead of 0xC2000000 for ADSP-SC589 MINI board.

Set Up the TFTP Server

In order to transfer filesto the SC589-MINI board we use TFTP. TFTP isasimplified file transfer
protocol that is supported by u-Boot.

The following commands will configure and start a TFTP server on your Linux host:

$ sudo nkdir /tftpboot
$ sudo chnod -R 777 /tftpboot

Edit the /etc/default/tftpd-hpa file. Sudo is required to write the contents of the file. Change the
contents to be the following:
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TFTP_USERNAMVE="t f t p"
TFTP_DI RECTORY="/1ft pboot "
TFTP_ADDRESS="0. 0. 0. 0: 69"
TFTP_OPTI ONS="- - secur e"

Now restart the TFTPD service:

$ sudo service tftpd-hpa restart

Configure the Toolchains
Development for Linux requires the use of two toolchains.

The Bare Metal toolchain is provided as part of CrossCore Embedded Studio. It produces bare
metal applications that run directly on the hardware without an underlying operating system.
The bare metal toolcain is used to build the u-Boot bootloader.

The Linux Targeting toolchain is provided as part of the Linux Add-In for CrossCore Embedded
Studio. It produces applications that run under Linux on the ADSP-SC589 MINI board.

The following instructions in the User Guide assume that the bin directories for both toolchains are
included in your path.

To add the paths to your PATH environment variable, add the following line to the end of the ~/ .
bashr c file

export PATH=$PATH: / opt/ anal og/ cces-|i nux-add-in/1.3.1/ ARM arm | i nux-
ghueabi / bi n: / opt/ anal og/ cces/ 2. 8. 3/ ARM ar m none- eabi / bin

Then run the following command, to update your path in your current shell:

$ source ~/.bashrc

Flashing U-Boot for the First Time

U-Boot is an open source boot loader and is responsible for booting the Linux kernel, so we need
to load U-Boot on to the board first, please refer to Section 2.2.3 " Flashing U-Boot for the First
Time" of SChxx EZ-Kit Linux Quick Start Guide for instructions how to flash and run U-Boot on
SC589-MINI board.

Booting Linux
Two methods are supported for booting Linux on SC589-MINI board:
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Copying the Linux image across the network

This method will copy the kernel, DTB file and filesystem from the Host PC to the target board via
Ethernet, please refer to the method in Section 2.2.5 "Boot method 1. Copying the Linux image
across the network" of SC5xx EZ-Kit Linux Quick Start Guide of booting Linux on SC589-MINI
board.

Booting Linux from the SD Card

One method "Booting Linux from the SD Card" is also recommended for SC589-MINI board,
this boot method will install the DTB file and linux kernel images into the file system on the SD
Card. This provides us with some performance improvement as the SD Card provides better
performance than the SPI flash on board. Follow the instructions below for booting Linux from SD
Card on SC589-MINI board:

Formatting the SD Card:

* Unmount the SD Card before starting
By default, Ubuntu will auto-mount any SD Card that is inserted. Before formatting the SD
Card you will need to un-mount the card.
To check whether your SD Card has been mount, issue the mount command and search for
your device in the output of the command.
Y ou can then un-mount the command using the unmount command. For example if the SD
Card was inserted and contained a/dev/sdbl partition that was mount at /media/testuser
/sd_card, you can unmount it by issuing the command:

$ sudo unmount /dev/sdbl

® Formatting the SD Card
To format the SD Card, follow the commands below. The example code in this section
assumes that the SD Card device is reported to be /dev/sdb. Ensure that you change these
commands to use your device.

$ sudo fdisk /dev/sdb

/[* Create primary partition 1, 256M size*/

Command (mfor help): n

Sel ect (default p): p

Partition nunber (1-4, default 1): 1

First sector (2048-3887103, default 2048): PRESS ENTER
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Last sector, +sectors or +size{K, MG (2048-3887103, default 388
7103): PRESS ENTER

/* Save partition */
Command (mfor help): w

Once fdisk is closed, your Host PC may mount the SD Card again. If it does, un-mount it
following the instructions above.

Writing the file system, DTB File and Kernel to the SD Card:

Next, we need to copy the required images of pre-built files("rootfs.ext3", "sc589-mini.dtb" and "
vmlmage-sc589-mini") to the SD Card. Weinstall them on to the SD Card by mounting the file
system on to the local Host PC and copying the contents on to the SD Card.

sudo nkfs.ext3 /dev/sdbl

sudo nount -t ext3 /dev/sdbl /mt

sudo nkdir ~/scbhxx_rootfs

sudo rmount /opt/anal og/ cces-Ilinux-add-in/1.3.1/buildroot-scb5xx-1.3.
1/i mages/rootfs. ext3 ~/scS5xx_rootfs

$ sudo cp ~/schxx_rootfs/* -fr /mt

$ sudo cp /opt/anal og/ cces-1linux-add-in/1.3.1/buildroot-scbxx-1.3.1/i
mages/ vim mage- sc589-m ni / mt

$ sudo cp /opt/anal og/ cces-1linux-add-in/1.3.1/buildroot-scbxx-1.3.1/i
mages/ sc589-m ni . dtb / mt

$ sudo unpunt /mt

H P PP

The pre-built files required are now installed on to the SD Card. The SD Card can now be safely
removed from the Host PC.

Configuring U-Boot to boot from SD Card:
Next we need to configure U-Boot to boot linux using files on the SD Card.

| ssue the commands below to change the default boot behaviour of U-Boot to aways boot using
fileson SD Card.

sc# set sdargs set bootargs root=/dev/ mtbl kOpl rw r oot wai t

root fstype=ext3 cl ki n_hz=(25000000) earlyprintk consol e=ttySC0, 57600
sc# set sdboot 'run sdargs;ext2load mmt 0:1 ${dtbaddr} sc589-ni ni
dtb; ext2l oad mmt 0: 1 ${Il oadaddr} vnl nage-sc589-m ni;run addi p; boot m
${|1 oadaddr} - ${dtbaddr}’

sc# set bootcnd run sdboot

SC# save
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To compl ete the process press the reset button on the board, then messages indicating that the
Linux kernel is starting up from SD Card.

2.4.5 Configuring and Building Source Code

Section 2.3 Configure and build from source code provides procedures for configuring and
rebuilding the following software components used on ADSP-SC5X X. In general, the instructions
for configuring and building source code for SC589-MINI are the same as for ADSP-SC5X X.
Follow the notes below that are specific to SC589-MINI board:

* U-Boot
Note that "sc589-mini_defconfig” is the default U-Boot configuration for SC589-MINI
board.

* Buildroot
Note that "sc589-mini_defconfig" isthe default Buildroot configuration for SC589-MINI
board.

° | inux kernd

It's noted that if you want to generate images for booting from SD Card on SC589-MINI board,
please refer to Section 2.3.6 " Generate Kernel Image for Booting from Non-Volatile Stor age”
of Configure and build from source code to generate required files " rootfs.ext3", " sc589-mini.
dtb" and "ulmage", then follow the instructions of section "Booting Linux from the SD Card"
above in this guide to boot the board, however, onein particular iswe should use ulmage
instead of vml mage when using rebuilt images.

2.4.6 Board Component Descriptions

This section provides a detailed functional description of the board's components and features.
WEe'll see how to configure and run example test for different components from U-boot, Buildroot
and Linux-kernel on SC589-MINI board.

Das U-boot

Note that file "include/configs/sc589-mini.h" in U-Boot is the Configuration header file for SC589-
MINI board.

Ethernet Driver in U-Boot on SC589-MINI

There are 2 network interfaces on ADSP-SC589 MINI board: EMACO and EMACL, but only
EMACO is used on SC589-MINI board, interfacing via RGMII. More information about it, please
refer to Section 3.1 " Ethernet Driver in U-Boot on SC5xx-EZKIT" .
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Creating and Booting Linux Using the New U-boot "fitimage"

U-Boot provides one way to boot Linux using a new image format "fitimage”, please refer to
Section 3.2 " Creating and Booting Linux Using the New U-Boot "fitlmage" to get more
information.

Loading file from USB storage in u-boot

U-Boot supportsto load files from USB storage into RAM, please refer to Section 3.3 " Loading
file from USB storage in u-boot" for more information.

Mobile Storage Interface(MSI)

MSI isafast, synchronous controller that uses various protocols to communicate with MMC, SD,
and SDIO cards, thereis one microSD card slot on ADSP-SC589 MINI board, which allows you to
insert microSD card into the slot. More information about it, please refer to Section 3.4 " Mobile
Storage Interface (MSI)" .

Linux buildroot distribution and applications

Bluetooth and headset audio example

This example shows the steps to configure a Bluetooth SCO headset through USB Bluetooth
controller, please refer to Section 4.1 " Bluetooth and headset audio example” .

Build application outside the buildroot framework

In general, build options will be handled by build framework of buildroot when building
application inside the buildroot framework, but we aso support to build application outside the
buildroot framework, please refer to Section 4.2 " Build application outside the buildroot
framework" for more information.

Oprofile for performance benchmark

Oprofile is an open source project that includes a statistical profiler for Linux system, it is capable
of profiling all running code at low overhead. Please refer to Section 4.3 " OProfile for
performance benchmark™ for more information about running it on SC589-MINI board.

FTP Server(ftpd)

FTP isthe commonly used protocol for exchanging files over the Internet, please refer to Section
44" FTP Server (ftpd)" for more information about running it on SC589-MINI board.
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IEEE 1588 and Linux PTP

The IEEE 1588 PTP provides a standard method to synchronize devices on a network with
submicrosecond precision, please refer to Section 4.7 " |[EEE 1588 and Linux PTP" for more
information about running it on SC589-MINI board.

SQLite example for database

This example shows the steps to configure and run SQL ite on SC589-MINI board, please refer to
Section 4.9 " SQLite example for database" for more information.

Watchdog

Watchdog is a hardware timer that automatically generates a system reset if the system neglects to
periodically serviceit, there is a 32-bit watchdog timer on SC589-MINI board, which can be used
to improve system reliability by generating an event to the processor core when the watchdog
expires before software updates it. Please refer to Section 4.10 " Watchdog” for more information.

Linux kernel and drivers

CPU Frequency utility

CPU frequency scaling allows you to change the clock speed of CPUs on the fly. Thisisagreat
method to save power, because the lower the CPU clock speed, the less power the CPU consumes.
Please refer to Section 5.2 " CPU Frequency utility™ for more information to enable and test on

SC589-MINI board.

Ethernet driver and performance

There are 2 network interfaces on ADSP-SC589 MINI board: EMACO and EMACL, but only
EMACO is used on SC589-MINI board, interfacing via RGMI|I.

To enableit, we should add the Device Tree for ethernet on SC589-MINI board:

emacO:
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et her net @x3100C000 {

conpati ble = "snps, dwnac”,
reg = <0x3100C000 0x2000>;

i nterrupt-parent = <&gi c>;
interrupts = <0 148 0>;
interrupt-nanmes = "nacirq";
snps, fi xed- bur st ;

snps, burst _| en = <0x8>;
snps, pbl = <2>;

snps, force_sf_dma_node;
snps, perfect-filter-entries

"snps, dwrac- 3. 710"

/* BLEN16 */

= <32>;

58



phy-node = "rgmi";

cl ock-nanes = "stnmacet h";

pinctrl-nanmes = "default";

pinctrl-0 = <&et hO_def aul t >;
}s

More information please refer to Section 5.4 " Ethernet driver and performance” .

GPIO operation

There are seven PORTX (A-G) blocks on SC589-MINI board, each PROTX interface to 16 GPIO
pins. Linux GPIO support includes the ability to export GPIO control and status for use with
applicaitons using sysfs. We'll show how to configure it and do some GPIO operations via sysfs.
Please refer to Section 5.7 " GPIO operation” for more information.

GPIO Interrupt driver

Thisisademo driver for GPIO working as interrupt source. To test this case users could ssimply
enable the "Button interrupt trigger LED driver" located in "Device Drivers -> Character
devices', after rebuilding and running the Linux up, press push button(PB1/PB2) on the SC589-
MINI Board, general purpose LED (LED10/LED11) will be on or off.

I2C Bus

There isatwo-wire interface(TWI) which provides a smple exchange method of control data

between multiple devices. The TWI module is compatible with the widely used 12C bus standard.

For more information about it on SC589-MINI board, please refer to Section 5.8" 12C Bus" .

USB interface
SC589-MINI board has two USB connectors:

e USBO OTG port

It can act as host and device, supports USB host mode, USB gadget device mode and USB
OTG mode.

® USB1 host port
It can act as host, supports USB host mode, doesn't support OTG and gadget device mode.

For more information please refer to Section 5.10 " USB interface” .
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General Bluetooth Dongle via USB

Linux has support for amost any Bluetooth USB dongle, please refer to Section 5.11 " General
Bluetooth Dongle viaUSB" for more information. Note that "g_serial" is already statically
compiled into kernel, so there is no need to manually load it first.

Kernel API for DMA operation

Linux provides afew of APIsfor DMA operation, please refer to Section 5.12 " Kernel API for
DMA operation™ for more information to do DMA operation on SC589-MINI board.

Linux MTD Driver

MTD subsystem (stands for Memory Technology Devices) provides an abstraction layer for raw
flash devices. It makes it possible to use the same APl when working with different flash types and
technologies, e.g. NAND, NOR, etc. There is one spi flash on SC589-MINI board, to enable it, we
need to add a child device node under spi master node for it in the SC589-MINI board dtsfile. As
our current release, SC589-MINI board has added spi flash as default, you could easily have a
check.

Spi _2: spi @x31044000 {

#address-cel l s = <1>;

#size-cells = <0>;

compati ble = "adi, spi 3";

reg = <0x31044000 OxFF>;

flash: n25g512ax3@ {
#address-cells = <1>;
#size-cell s = <1>;
conpati ble = "m cron, n25g512ax3";
spi - max- frequency = <5000000>;

reg = <38>;
spi - cpol
spi - cpha;

Spi -rx-bus-width = <4>;
i gnor e- enabl e- quad- node;
dna- node;

partition@ {
| abel = "uboot (spi)";
reg = <0x0 0x80000>;
1
partition@ {
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| abel = "kernel (spi)";
reg = <0x80000 0x580000>

i

partiti on@ {
| abel = "root file system (spi)";
reg = <0x600000 0x3a00000>;

i

b

The exsiting u-boot and linux kernel could dynamically detect two different flashes, 1SS flash and
MICRON flash. Please refer to Section 5.13 " Linux MTD Driver" for more details.

SPI Driver

There are 3 SPI instances; SPI0, SPI1 and SPI2 on SC589-MINI board. Well take SPI flash and
spidev as the SPI examples on SC589-MINI board.

Child device node for SPI flash of SPI master2 node can refer to "Linux MTD Driver" above.
Please refer to Section 5.17 " SPI Driver" for more details.

Mobile Storage Interface for MMC/SD

The MSI (stand for Mobile Storage Interface) is afast, synchronous controller which uses various
protocols to communicate with MMC, SD and SDIO cards. ThereisamicroSD card slot on ADSP-
SC589 MINI board, which allows you to insert microSD card into the slot. Please refer to Section
5.18 " Mobile Storage Interface for MM C/SD" for more details.

Multicore support

Linux for SC589-MINI board provides ARM user space APIsthat alow applicationsto easily
communicate with SHARC cores. Communication is performed using the Multi-core
Communications APl (MCAPI) specification which defines an APl and a semantics for
communication and synchronization between processing cores in embedded systems. Please refer
to Section 6 " Multicore support" for more details on SC589-MINI board.

Developing Linux Applications Using CrossCore Embedded Studio

Linux for SC589-MINI board supports CrossCore Embedded Studio in Linux for usersto develop
Linux applications. For more details please refer to Section 8 "Developing Linux Applications
Using CrossCore Embedded Studio”.
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3 Das U-boot

3.1 Ethernet Driver in U-Boot on SChxx-EZKIT

3.1.1 Overview

Ethernet driver provides driver for the MAC controller present in ADI processors. The ethernet
driver package also has code to interface with the PHY s on the ADI released boards.

There are 2 network interfaces on ADSP- SC5xx : EMACO and EMAC1

* EMACO s configurable as 10/100 Mbps, interfacing via RMI1, or 10/100/1000 M bps,
interfacing via RGMI 1. On the SC5xx-EZ-Board the RGMI | interface is used, providing 10
/100/1000 Mbps (gigabit) capability

* EMAClisafixed 10/100 Mbps EMAC, interfacing via RMII.

3.1.2 Hardware Setup
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above

3.1.3 Build U-Boot with emacO or emacl

U-Boot only supports one network port. Y ou have to select one emac port in include/configs/sc589-
ezkit.h at build time.(For SC584/SC573 EZ-Board , we should do it in file sc584-ezkit.h or sc573-
ezkit.h)

#defi ne CONFI G_DW PORTS 1 // enable EMACO
or
#def i ne CONFI G_DW PORTS 2 [/ enable EMACL

3.1.4 Using EMAC Driver
U-boot provides a set of basic net commands:
® dhcp - invoke aDHCP client request to obtain IP/boot params
® ping - send alCMP ECHO_REQUEST to the network host
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¢ tftpboot - boot an image via network using the TFTP protocol

For example:

CPU: ADSP ADSP- SC589-0.0 (Detected Rev: 1.1) (spi flash boot)
VCO 450 MHz, Ccl kO: 450 MHz, Scl kO: 112.500 MHz, Sclkl: 112.500
MHz, DCLK: 225 Mz

OCLK: 150 Mz

| 2C r eady

DRAM 112 M B

MMC: SC5XX SDH: 0

SF: Detected W25QL28BV wi th page size 256 Bytes, erase size 4 KiB,
total 16 MB

I n: seri al
Qut : seri al
Err: seri al
other init

Net : dwmrac. 3100c000

Ht any key to stop autoboot: O

sc #

sc # dhcp

Speed: 100, full duplex

BOOTP br oadcast 1

BOOTP broadcast 2

DHCP client bound to address 10.99.24. 200 (260 ns)

sc # ping 10.99.24.94

Speed: 100, full duplex

Usi ng dwrac. 3100c000 devi ce

host 10.99.24.94 is alive

sc # tftp ${l oadaddr} ${ranfil e}

Speed: 100, full duplex

Usi ng dwrac. 3100c000 devi ce

TFTP from server 10.99.24.94; our |P address is 10.99.24. 200
Fi | ename ' ul nage’

Load address: 0x89000000

Loadi ng:
HHHBHHBHHBHHBHHBHHBHHBH BB H BB R H B H R R R

BRI R R R R R R R R AR R R R R R R A R R A
HHE TR TR R R R R R
2 MB/'s
done
Bytes transferred = 10502080 (a03fcO hex)
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3.2 Creating and Booting Linux Using the New U-Boot "fitimage"

3.2.1 Introduction

Currently, the most common way of booting Linux through U-Boot isto create aulmage and dtb in
Buildroot and then supply these two images to the bootm command, eg. bootm ${ loadaddr} -

${ dtbaddr} . Recently, U-Boot has implemented a new image format modelled on the Linux kernel
device tree, the Flattened Image Tree or "fitimage". This new format allows for multiple
configurations of kernel, ramdisk and dtb images to be combined into asingle imagefile. It also
provides a mechanism to easily specify authentication options, critical for implementing a chain of
trust while booting Linux. This page describes how to configure, implement and boot the new
fitimage format.

Before users start to try the fitlmage, please make sure the following tools have already been
installed.

® CCES (for Linux) isinstalled on the host machine and the location is exported to $SPATH
® SC5xx ARM toolchains are installed and exported to $PATH

* Buildroot and U-Boot sources are installed on the host machine

® The host machine has aready started atftp service

* Device Tree Compiler (DTC) isinstalled (from git) and added to $SPATH

® The'serverip' U-Boot environment variable is set to the | P address of the tftp server

® Run "sudo apt-get install libssl-dev" to install libssl

3.2.2 Hardware Setup
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above

3.2.3 Builroot and kernel Configuration

For Buildroot, two changes to our current configuration are needed. Here we take SC589-EZKIT
board as example, for SC584 and SC573 EZ-Board the steps required are similar except for
different file names.

In Buildroot's menuconfig:

$ make cl ean
$ make sc589-ezkit_defconfig (For SC584 or SC573, it should be nake
sc584-ezkit _defconfi g/ make sc573-ezkit_defconfig )
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$ make nenuconfig

Change kernel format to vmlinux

Kernel --->
Kernel binary format --->
[*] vminux

Desdlect thelinked initial RAM filesystem

Fil esysteminmages --->
[ ] initial RAMfilesystemlinked into Iinux kerne

Compile Linux asusual with " make"

$ make
After the compiling is done, you need to compress the kernel binary and the rootfs using gzip.

Create compressed kernel binary

$ cd out put/i mages/

$ arm | i nux- gnueabi - obj copy -O binary vm inux vminux. bin
$ gzip --best --force vminux.bin

$ gzip --best --force rootfs.cpio

Copy all imagesto common location (Use /tftpboot asthe example)

$ cp vminux.bin.gz rootfs.cpio.gz sc589-ezkit.dtb /tftpboot

3.2.4 U-Boot Configuration

Enable fitimage Support

Compatibility for Flattened Image Tree must be added to U-Boot. In U-Boot's directory, set the
default config and make menuconfig:

$ make cl ean
$ make sc589-ezkit_defconfig
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$ make nenuconfig

Select the following options:

Boot i mges --->

[*] Support Flattened |Inage Tree

[*] Di spl ay verbose nmessages on FI T boot

[*] Enabl e signature verification of FIT ul mage
Device Drivers --->

[*] Enable Driver Mbdel

Compile U-Boot like normal with "make" and then boot into U-Boot on the ezkit.

$ make

Don't forget to run update in your uboot console. For more information about how to boot from U-
Boot, please refer to SCoxx EZ-Kit Linux Quick Start Guide.

3.2.5 Create fitimage device tree

U-Boot's device tree is based on the Linux device tree, so the similarities aren't surprising. Images
are defined as nodes within an "images’ block and can be anything from kernel images, dtb
Images, ramdisk images to u-boot images, firmware images and standal one executabl es.
Configurations are also defined as nodes within a"configurations" block and a default
configuration can be specified. Below is a sample device tree using our previously built images:

In your U-Boot source directory, create afile named fitl mage.its and add the following content:

/dts-vl/;
I A
description = "SC5xx Linux Distribution"
#address-cel |l s = <1>;
i mges {
kernel @ ({
description = "SC5xx Linux kernel";
data = /incbin/("/tftpboot/vm i nux.
bin.gz");
arch = "arnl;
os = "linux";
type = "kernel";
conpression = "gzip";
| oad = <0x89008000>;
entry = <0x89008000>;
}
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fdt@a {
description = "Flattened Device Tree bl ob";
data = /incbin/("/tftpboot/sc589-ezkit.dth")

type = "flat_dt";

arch = "arnt;
conpr essi on = "none";
};
randi sk@ {
description = "SC5xx Linux Rootfs"
data = /incbin/("/tftpboot/rootfs.cpio.gz");
type = "randi sk";
arch = "arnl;
os = "linux";
conpression = "gzip";
| oad = <0x8d000000>;
entry = <0x8d000000>;
};
s
configurations {
default = "conf@";
conf @ {
description = "Boot Linux";
kernel = "kernel @";
randi sk = "randi sk@l";
fdt = "fdt@";
};
s

Don't forget to change the dtb file name and kernel/ramdisk |oad address according to
your board type (i.e. SC589-ezkit or SC584-ezkit or SC573-ezkit), otherwise the
fitimage may not boot properly.About the difference among these boards you could
refer to SChxx EZ-Kit Linux Quick Start Guide.

Compilethe devicetreeinto a.itb " blob"

Please add the Linux kernel dtc script location to your PATH environment variable before building
the fitlmage.For example:

$ export PATH=/ hone/t est/ wor kspace/ bui |l droot/ out put/ buil d/ I i nux-
custoni scri pt s/ dtc: $PATH

In your U-Boot source directory root:
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$ ./tools/nkinage -f fitlnage.its fitlnmage.itb

You will get afitimage.itb file and see the the following output if the compile succeed.

FIT description: SCoxx Linux Distribution
Cr eat ed: Wed Mar 22 10:43:47 2017
I mge 0 (kernel @)
Description: SCbxx Linux kerne

Cr eat ed: Wed Mar 22 10:43:47 2017

Type: Ker nel | mage

Conpression: gzip conpressed

Data Size: 2869587 Bytes = 2802.33 kB = 2. 74 MB
Architecture: ARM

Cs: Li nux

Load Address: 0xc2008000

Entry Point: 0xc2008000

mage 1 (fdt@)

Description: Flattened Device Tree bl ob

Cr eat ed: Wed Mar 22 10:43:47 2017

Type: Fl at Device Tree

Compr essi on:  unconpr essed

Data Size: 18516 Bytes = 18.08 kB = 0.02 MB

Architecture: ARM
mage 2 (randi sk@)
Description: SCbxx Linux Rootfs

Cr eat ed: Wed Mar 22 10:43:47 2017

Type: RAMDI sk | nage

Conpr ession: gzip conpressed

Data Size: 17137994 Bytes = 16736.32 kB = 16.34 MB
Architecture: ARM

Cs: Li nux

Load Address: 0xc6000000

Entry Point: 0xc6000000
Default Configuration: 'conf@'
Configuration O (conf@)

Description: Boot Linux

Ker nel : ker nel @
Init Randi sk: randi sk@l
FDT: fdt @

Then also copy the fitlmage.itb file to the common location. Still use /tftpboot as the example

$cp fitlmage.itb /tftpboot/
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3.2.6 Boot Linux

Boot the ezkit into the newly compiled u-boot with fitlmage support. Once booted, follow the steps
below to boot Linux:

Tftp thefitimageinto RAM

sc # tftp Oxc4000000 fitlmage.ith

Hereis the console output

Speed: 1000, full duplex

Usi ng dwrac. 3100c000 devi ce

TFTP from server 10.100.4.174; our |P address is 10.100.4.50
Filename '"fitlmage.ith'.

Load address: 0xc4000000

Loadi ng:

BHEHBHHHHBHBHBHBHBH B H BB H B B R B H B R BB R R H

HHHHH

BHBHH

HHHHH

BHAHH

HHHHH

done

HHHHHBHBHBHBH BH BB H B H B H B R H B H B H B R R AR

HHBHHHHBHERHBH R BB BB R R R R R B R

HHBHEHHBHIHH BB R R R R R R R R

HHBHHBHBHIRH B H BB B B R BB R R B R

HHHHHBHBHBHBH B H BB H B H B H R H B H B H R AR

3 MB/'s

Bytes transferred = 20027491 (1319863 hex)

Run the boot args (assuming that they have already been flashed to your board)

sc # run ranmargs; run addip;

Boot

sc # bootm

Here is the console output for booting Linux.

Linux Add-in: User Guide

May 2019

69



## Loadi ng kernel fromFIT I mage at c4000000 ...
Using 'conf@' configuration
Verifying Hash Integrity ... OK
Trying 'kernel @' kernel subinmage
Description: SCbxx Linux kernel
Type: Ker nel | nmage
Conpr ession: gzip conpressed
Data Start: 0xc40000d0

Data Size: 2869587 Bytes = 2.7 MB
Architecture: ARM
cs: Li nux

Load Address: 0xc2008000
Entry Point: 0xc2008000
Verifying Hash Integrity ... K
## Loading randisk fromFIT I nage at c4000000 ...
Using 'conf@' configuration
Trying 'ranmdi sk@' randi sk subi nage
Description: SCbxx Linux Rootfs
Type: RAMDI sk | mage
Conpr ession: gzip conpressed
Data Start: Oxc42c13a0

Data Size: 17137994 Bytes = 16.3 M B
Architecture: ARM
Cs: Li nux

Load Address: 0xc6000000
Entry Point: 0xc6000000
Verifying Hash Integrity ... K
Loadi ng ranmdi sk from Oxc42c13a0 to Oxc6000000
## Loading fdt fromFI T I mage at c4000000 ..
Using 'conf@' configuration
Trying 'fdt@' fdt subi mage
Description: Flattened Device Tree blob
Type: Fl at Device Tree
Conpr essi on: unconpressed
Data Start: Oxc42bcad4

Data Size: 18516 Bytes = 18.1 Ki B

Architecture: ARM
Verifying Hash Integrity ... K
Booting using the fdt blob at Oxc42bcad4
Unconpressing Kernel Inmage ... K
Loadi ng Randi sk to cee00000, end cfeb814a ... K
Loadi ng Device Tree to cedf 8000, end cedff853 ... K

Starting kernel .

Booti ng Li nux on physical CPU 0x0

Li nux version 4.0.0-ADI-1.1.0-00048-gd20cee5 (hfeng@feng) (gcc
version 4.8.3 (Anal og Devices Inc. ARM Tool s
(4972be04c874843c07f bal554f 4271c8daeOb9fb). Dist7

CPU. ARM/7 Processor [410fc051] revision 1 (ARMW7), cr=10c53c7d
CPU. PIPT / VIPT nonaliasing data cache, VIPT aliasing instruction
cache
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Machi ne nodel : ADI sc589-ezkit
boot consol e [earl ycon0] enabl ed
Menory policy: Data cache writeback

Wl cone to Buil droot
bui | droot | ogin: root

Passwor d:
a83888b. / Welcone to the buildroot distribution \
d888888b. / _ _ \
8P" YP" Y88 / | | | | (™™ |
8lo||o]88 __ / | | R U W A |
8' . 88 \ 1 I O IR N N I O I
8 ._." V8. \ S T I I O A A I
d/ " 8b. \ AR B O O O R A A W |
apP . Y8b. \ For enmbedded processors including |
dg:' " ::88b \ t he Anal og Devi ces ADSP- SCoxx /
dg" ' Y88b \ /
: 8P ' : 888
8a. : _a88P For further information, check out:
. _["Yaa_: .| 88P]
\ YpP" ‘| 8P .
/ \.__.d| ! - http://buildroot.org/
T--.._)8888P . .' jgs/a:f - http://ww. anal og. coni
Have a | ot of fun...
#

For more information on fitlmage, please see the documentation in the UBoot directory tree at
$(UBOOT_DIR)/doc/ulmage.FIT/

3.3 Loading file from USB storage in u-boot

3.3.1 Overview

This document talks about how we can load files on USB memory stick, into system RAM from u-
boot. Here we take ADSP-SC573 board as example.

3.3.2 Hardware Setup
* An ADSP-SC5xx EZ-Board:
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
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* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
* A USB memory stick
* A USB adapter cable (provided in the ezkit box)
Connect USB stick to the USB OTG port, viathe USB adapter cable, as following, and reset the

3.3.3 Test method

Formatting the USB stick

Insert the USB memory stick into a Linux PC, you will see new items show up in /dev/sd*, as
following:

$ |s /dev/sd*
/dev/sda /dev/sdal /dev/sda2 /dev/sda5 /dev/sdb /dev/sdbl

In this case the /dev/sdb is for the USB stick we just plugged in.

Caution : Please double check the device node newly created for your memory stick, otherwise
serious damage like system permanent crash down happens!

The format avfat partiton on it:

$ sudo nkfs.vfat /dev/sdbl
[ sudo] password for ...
nkfs.vfat 3.0.12 (29 Cct 2011)

Copy files in it

$ sudo nount /dev/sdbl /mt

$ cd /opt/anal og/ cces-Ilinux-add-in/1.3.1/buildroot-scb5xx-1.3.1/inmages
$ sudo cp ul mage-sc573-ezkit /mt/ ul mage

$ sudo cp sc573-ezkit.dtb /mt
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$ sudo unount /mt

Then plug the USB stick to the USB OTG port in board, viathe USB adapter cable, and reset the
board

Start the USB

Run "start ush" In the u-boot console:

sc # usb start
(Re)start USB...
USBO: scanning bus O for devices... 1 USB Device(s) found
scanni ng usb for storage devices... 1 Storage Device(s) found

Run "fatls usb 0:1" In the u-boot console:

sc # fatls usb 0:1

12452384 ui nage
10306 sch73-ezkit.dtb

2 file(s), 0 dir(s)

This showsthe FAT filesinformation in USB device O partition 1, with files we copied.

Load file into RAM
As example we load both the dtb and the ulmage file into proper location.

Don't forget to change the file/dtb name and load address according to your board type
(i.e. SC589-ezkit or SC584-ezkit or SC573-ezkit), otherwise it may not boot properly.

sc # fatload usb 0:1 0x84000000 sc573-ezkit.dthb
readi ng sc573-ezkit.dthb

10306 bytes read in 30 ms (335 KiB/s)

sc # fatload usb 0:1 0x82000000 ul mage

readi ng ul mage

12452384 bytes read in 7772 ms (1.5 MB/s)

Verify the read operation:
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sc # boot m 0x82000000 - 0x84000000
## Booting kernel from Legacy |Inmage at 82000000 ...

| mage Nane: Li nux-4.0.0-ADI -1. 1. 0-00027-g5c7

| mge Type: ARM Li nux Kernel |mage (unconpressed)
Data Size: 12452320 Bytes = 11.9 M B

Load Address: 82008000

Entry Point: 82008000

Verifying Checksum...

XK

## Fl attened Device Tree bl ob at 84000000
Booting using the fdt blob at 0x84000000

Loadi ng Ker nel
Loadi ng Device Tree to 8fe5d000,

Starting kerne

Booti ng Li nux on physi cal

| mage ...

XK

CPU 0x0

end 8fe62841 ...

Li nux version 4.0.0-ADI-1.1.0-00027-g5c77b60 (i 7@ 7-Opti Pl ex-9010)

(gcc version 4.8.3 (Anal og Devices Inc.

(e596c0da91703b047df 99f 5513e6

CPU. ARM/7 Processor [410fc051]

ARM Tool s

revision 1 (ARWT7),

cr=10c53c7d

CPU. PIPT / VIPT nonaliasing data cache, VIPT aliasing instruction

cache
Machi ne nodel

CGU0_CCLK 450
CGUO0_SYSO 112
CGU0_DCLK 225
CGUO0_OCLK 150

ADl sc57x-ezkit

boot consol e [earl yconO] enabl ed
Menory policy: Data cache witeback
dunmp init clock rate
CGU0_PLL 450 MHz
CAU0_SYSCLK 225 MHz

MHz
MHz
MHz
MHz

CGUO_SYSO 112 Mz

Built 1 zonelists in Zone order, nobility grouping on. Total pages:
56896

Kernel conmmand |ine: root=/dev/ntdblock2 rw rootfstype=jffs2

cl ki n_hz=(25000000) earlyprintk=serial,uart0,57600 consol e=ttySC0, 576

00 nmenr224M

PI D hash table entries:

Dentry cache hash table entries:
I node-cache hash table entries:

Menmory: 215024K/ 229376K avail abl e (3139K kerne
1184K rodata, 7736K init,

71K bss,

1024 (order:

0, 4096 bytes)
32768 (order:
16384 (order:

S5,

131072 bytes)

4, 65536 bytes)

Virtual kernel nmenory | ayout:
vect or Oxffff0000 - Oxffffl1000 ( 4 kB)
fixmap Oxf f c00000 - Oxfff00000 (3072 kB)
vmal | oc : Oxce800000 - Oxff000000 ( 776 MB)
[ omrem : 0Oxc0000000 - Oxce000000 ( 224 MB)
nodul es : Oxbf 000000 0xc0000000 ( 16 MB)
. text 0xc0008000 - 0xc044113c (4325 kB)
.init : 0xc0442000 - 0xcObd00O00 (7736 kB)
.data : 0xcO0bd0000 0xc0Obe81e0 ( 97 kB)
.bss : 0OxcObe81e0 OxcObf a098 ( 72 kB)
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NR I RQS: 16 nr_irqgs: 16 16

G C CPU nmask not found - kernel will fail to boot.

G C CPU nask not found - kernel will fail to boot.

sched clock: 32 bits at 112MHz, resolution 8ns, wraps every
38177486839ns

Consol e: col our dumry devi ce 80x30

Calibrating delay loop... 297.98 BogoM PS (| pj =595968)

pid max: default: 32768 m ni num 301

Mount - cache hash table entries: 1024 (order: 0, 4096 bytes)
Mount poi nt - cache hash table entries: 1024 (order: 0, 4096 bytes)
CPU. Testing wite buffer coherency: ok

Setting up static identity nmap for 0x822fdd48 - 0x822fdd7c
devtnpfs: initialized

do_initcall _level level O

do_initcall _level level 1

VFP support v0.3: inplenmentor 41 architecture 2 part 30 variant 5
rev 1

pinctrl core: initialized pinctrl subsystem
NET: Regi stered protocol famly 16

do_initcall _level level 2
DMA: preal l ocated 256 Ki B pool for atom c coherent allocations
do_initcall _level level 3

L2C. device tree omits to specify unified cache

L2C- 310 dynami c cl ock gating enabl ed, standby node enabl ed
L2C- 310 cache controller enabled, 8 ways, 256 kB
L2C 310: CACHE_I D 0x410000c9, AUX _CTRL 0x06040000
sch57x_init: registering device resources

sec init...

enabl ed

hw- br eakpoint: Failed to enable nonitor node on CPU O.
ADI DVA2 Controller

adi -dma2 31026180.dma: Invalid ADI DMA channel

adi -dma2: probe of 31026180.dnm failed with error -2
adi -dma2 31026100.dma: Invalid ADI DVA channel

adi -dma2: probe of 31026100.dnma failed with error -2
adi -dma2 30fff080.dma: Invalid ADI DMA channel

adi -dma2: probe of 30fff080.dnma failed with error -2
adi -dma2 31026280.dma: Invalid ADI DVMA channel

adi -dma2: probe of 31026280.dna failed with error -2
adi -dma2 31026200.dma: Invalid ADI DMA channel

adi -dma2: probe of 31026200.dna failed with error -2
adi -dma2 3109a000. dma: Invalid ADI DVMA channel

adi -dma2: probe of 3109a000.dna failed with error -2
adi - dma2 3109a080. dma: Invalid ADI DVA channel

adi -dma2: probe of 3109a080.dma failed with error -2
adi -dma2 3109b000. dma: Invalid ADI DMA channel

adi -dma2: probe of 3109b000.dna failed with error -2
adi - dnma2 3109b080. drma: Invalid ADI DVA channel

adi -dma2: probe of 3109b080.dma failed with error -2
DMA channel 40 is not registed

DMA channel 39 is not registed
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do_initcall _level level 4

SCSI subsysteminitialized

i 2c-bfin-twi 31001400.twi: Blackfin on-chip |2C TW Contol |l er
regs_base@ 4001400

i 2c-bfin-tw 31001500.twi : Blackfin on-chip 12C TW Contoller
regs_base@ 4001500

i 2c-bfin-twi 31001600.twi: Blackfin on-chip |2C TW Contol |l er
regs_base@ 4001600

pps_core: LinuxPPS APl ver. 1 registered

pps_core: Software ver. 5.3.6 - Copyright 2005-2007 Rodolfo G onetti
<giometti @inux.it>

PTP cl ock support registered

do_initcall level level 5

Swi tched to cl ocksource cs_gpti mer

NET: Registered protocol famly 2

TCP established hash table entries: 2048 (order: 1, 8192 bytes)
TCP bind hash table entries: 2048 (order: 1, 8192 bytes)

TCP: Hash tables configured (established 2048 bi nd 2048)

TCP: reno registered

UDP hash table entries: 256 (order: 0, 4096 bytes)

UDP-Lite hash table entries: 256 (order: 0, 4096 bytes)

NET: Regi stered protocol famly 1

do_initcall _level level 6
hw perfevents: enabled with arnmv7_cortex_a5 PMJ driver, 3 counters
avail abl e

futex hash table entries: 256 (order: -1, 3072 bytes)
jffs2: version 2.2. (NAND) © 2001-2006 Red Hat, Inc.
i 0 schedul er noop registered (default)
ADlI serial driver
adi -uart4.0: ttySCO at MM O 0x31003000 (irq
) is a AD - UART4
console [ttySCO] enabl ed
consol e [ttySCO] enabl ed

boot consol e [earl ycon0] di sabl ed

boot consol e [earl ycon0] di sabl ed
adi -uart4.2: ttySC2 at MM O 0x31003800 (irq
) is a ADI-UART4

| oop: nodul e | oaded

adi - spi 3 3102e000. spi: registered ADI SPlI controller spiO
adi -spi 3 3102f000. spi: registered ADI SPI controller spil
adi - spi 3 31044000. spi: registered ADI SPlI controller spi2
st nmacet h 3100c000. et hernet: no reset control found
stmmac - user ID 0x10, Synopsys ID: 0x37

Ri ng node enabl ed

DVA HW capability regi ster supported

Enhanced/ Al ternate descriptors

Enabl ed extended descriptors

RX Checksum O fl oad Engi ne supported (type 2)

TX Checksum insertion supported

Wake-Up On Lan supported

Enabl e RX Mtigation via HW Wit chdog Ti ner

7031250

20, base_baud

7031250

60, base_baud
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i bphy: stnmmac: probed

ethO: PHY I D 20005c7a at 1 IRQ POLL (stmrac-0:01) active
nousedev: PS/ 2 nouse device comon for all mce

i 2c /dev entries driver

adi_wdt: initialized: tinmeout=20 sec (nowayout =0)

TCP: cubic registered

NET: Regi stered protocol famly 17

do_initcall _level level 7

ThunmbEE CPU ext ensi on supported.

Freei ng unused kernel menory: 7736K (c0442000 - c0bd0000)
Starting | ogging: K

Starting ndev...

Starting wat chdog. ..

Initializing random nunber generator... random dd urandomread wth
8 bits of entropy avail able

done.

Starting network. ..

/bin/sh: run-parts: not found

ssh-keygen: generating new host keys: ED25519

Starting sshd: K

Starting inetd: K

Wl cone to Buil droot

More information

There are more command available for USB in u-boot:

sc # usb info
1: Mass Storage, USB Revision 2.0
- Ceneric USB Storage 000000009451
- Cass: (fromlinterface) Mass Storage
- Packet Size: 64 Configurations: 1
- Vendor: 0x05e3 Product 0x0723 Version 148.81
Configuration: 1
- Interfaces: 1 Bus Powered 500mA
Interface: 0
- Alternate Setting 0, Endpoints: 2
- Class Mass Storage, Transp. SCSI, Bulk only
- Endpoint 1 In Bulk MaxPacket 512
- Endpoint 2 CQut Bul k MaxPacket 512

sc # usb storage
Devi ce 0: Vendor: Generic Rev: 9451 Prod: STORAGE DEVI CE
Type: Renovable Hard D sk
Capacity: 1897.0 MB = 1.8 GB (3885056 x 512)

Linux Add-in: User Guide
May 2019

77



sc # usb tree
USB devi ce tree:
1 Mass Storage (12 Md/s, 500mA)
Generic USB Storage 000000009451

sc # fatinfo usb 0:1
Interface: USB
Device 0: Vendor: Generic Rev: 9451 Prod: STORAGE DEVI CE
Type: Renovabl e Hard Di sk
Capacity: 1897.0 MB = 1.8 @B (3885056 x 512)
Fil esystem FAT32 " "

3.4 Mobile Storage Interface (MSI)

3.4.1 Overview

Some of the ADSP-SC5xx processors provide a mobile storage interface(MSI). MSl isafast,
synchronous controller that uses various protocols to communicate with MMC, SD, and SDIO
cards to address the growing storage need in embedded systems, handheld and consumer
electronics applications requiring low power. The MSI is compatible with the following protocols.

* MMC (Multimedia Card) bus protocol
® SD (Secure Digital) bus protocol
® SDIO (Secure Digital Input Output) bus protocol

All of these storage solutions use similar interface protocols. The main difference between MMC
and SD support is the initialization sequence. The main difference between SD and SDIO support
isthe use of interrupt and read wait signals for SDIO.

3.4.2 Hardware Setup
°* An ADSP-SC5xx EZ-Board:
e ADSP-SC589 Ezkit v1.1 and above, or,

* ADSP-SC584 Ezkit v1.0 and above, (the SC584 processor does not include the MSI
interface), or,

* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
e SD card
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The SD/MMC card slot is J18 on the SC589-EZKIT and SC573-EZKIT board. This slot accepts
full-size SD and MMC cards, or microSD cards with an adapter.

W)
. |
feE Sl

3.4.3 Software Configuration

To enable the M S| driver add the following M SI-related config macros in include/configs/sc589-
ezkit.h or include/configs/sc573-ezkit.h

#def i ne CONFI G_GENERI C_MVC
#def i ne CONFI G MVC

#def i ne CONFI G_SC5XX_DWWNC
#def i ne CONFI G_DWWMC

#def i ne CONFI G_BOUNCE_BUFFER

3.4.4 Build and Load Uboot

A UBoot image can now be built and loaded onto the target board. See SC5xx EZ-Kit Linux Quick
Start Guide for details.
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3.4.5 Usage of MSI Driver

Initialize MSI(MMC/SDIO) Sub-System

# mt info

Devi ce: SC5XX SDH
Manuf acturer |ID: 3
OEM 5344

Name: SDO1G

Tran Speed: 25000000
Rd Bl ock Len: 512
SD version 1.10

H gh Capacity: No
Capacity: 968.8 M B
Bus Wdth: 4-bit

Get More MMC Command Usage

# mt hel p
or
# help mmt
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4 Linux buildroot distribution and applications

4.1 Bluetooth and headset audio example

4.1.1 Introduction

Bluetooth is low-cost, low-power, short-range wireless technology. It was designed as a
replacement for cables and other short-range technologieslike IrDA. Bluetooth operatesin
personal arearange that typically extends up to 10 meters. More information about Bluetooth can
be found at www.bluetooth.com.

The Linux Bluetooth subsystem consists of several layers:
* Bluetooth Core (HCI device and connection manager, scheduler)
® HCI Device drivers (interface to the hardware)
* RFCOMM module (RFCOMM Protocol)
* BNEP module (Bluetooth Network Encapsulation Protocol)
® HIDP module (Human Interface Device Protocol)

The most common use of Bluetooth audio is to make a wireless connection to a cellphone. A
special transport, Synchronous Connection-Oriented, or SCO, was invented to provide this low-
delay monophonic audio. An ALSA plug-in library is designed to reroute the sound stream from
ALSA player to Bluetooth SCO device. Following example shows the steps to configure a
Bluetooth SCO headset through USB Bluetooth controller.

4.1.2 Hardware setup
* An ADSP-SC5xx EZ-Board:
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
* A Bluetooth USB dongle
* A Bluetooth headset
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4.1.3 Software configuration

Linux Kernel Configuration

For the Linux Kernel, users need to configure the Bluetooth socket stack.

[*] Networking support --->

[*] Bluetooth subsystem support --->
[*] Bluetooth O assic (BR EDR) features
<* > RFCOW pr ot ocol support

Bl uet oot h device drivers --->
<*> HCl USB driver
Device Drivers --->

H D support --->

[*] USB support --->

MUSB Mode Sel ection (Host only node)--->
(X) Host only node
( ) Gadget only node
( ) Dual Role only node

Buildroot Configuration

For Buildroot, user needs configure the following applications:

Target Packages --->
Libraries --->
JSOV XML - -->
-*-  expat
Audi o/ Sound --->
-*- alsa-lib

Hardware handling --->
-*- dbus
Audi o and vi deo applications --->
[*] alsa-utils
Al SA utils selection --->
[*] ami xer
[*] apl ay/arecord
[*] play
Net wor ki ng applications --->

[*] bluez-utils
[*] audi o support
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4.1.4 Run headset audio example

Boot the SC5xx EZkit board with the image just compiled (see SC5xx EZ-Kit Linux Quick Start
Guide for details) and plug in the Bluetooth USB dongle. By default USB works on HOST mode,
the device should be detected automatically:

usbhid: USB H D core driver
usb 1-1: new full-speed USB devi ce nunber 2 using musb-hdrc

Scan Bluetooth devices and set up the headset address in asound.conf

Exanpl e

# hciconfig hciO up
# hcitool scan

Scanning ...
30: FO: ED: E1: 9E: A9 DR- BT140Q

# vi [etc/asound. conf

Add the following content to /etc/asound.conf

Exanmpl e

T T T T T T T T T e T e e T e e e e
#

pcm bl uet oot h {

type bl uetooth
devi ce "30: F9: ED: E1: 9E: A9"

Enable bluez Socket in audio.conf:

Exanpl e

# vi [etc/bluetooth/audi o. conf

The content of audio.conf is;

Exanmpl e
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[ General ]
Enabl e=Socket, Cont r ol

Start Bluetooth daemons and create devices

Exanmpl e

# /etc/init.d/ S30dbus start &

Starting system nessage bus: done

# bl uetoothd &

# agent 0000 &

[1]- Done bl uet oot hd

# export BTADAPTER= dbus-send --system --dest=org.bluez --print-
reply / org.bluez. Manager. Def aul t Adapter | tail -n 1 | sed '"s/". *"\(.
\)"ORS/NL

# dbus-send --system--print-reply --dest=org. bluez $BTADAPTER org.
bl uez. Adapt er. Creat eDevi ce string: 30: F9: ED: E1: 9E: A9

met hod return sender=:1.0 -> dest=:1.3 reply_serial =2

obj ect path "/org/bluez/560/ hci 0/dev_30 F9 ED E1 9E A9"

# dbus-send --system--print-reply --dest=org.bluez $BTADAPTER
/dev_30_F9 ED E1 9E A9 org. bl uez. Audi o. Connect

Pi ncode request for device /org/bluez/560/hci0/dev_30 F9_ED E1 9E A9
method return sender=:1.0 -> dest=:1.6 reply_serial =2

Now user can play the music file and hear the voice from the headset.

Exanpl e

# aplay -D bluetooth test.wav

Pl aying WAVE '"test.wav' . Signed 16 bit Little Endian, Rate 44100
Hz, Stereo

4.2 Build application outside the buildroot framework

4.2.1 Introduction

This page describes how to build application outside the buildroot framework. Buildroot will take
care the build options for components of the buildroot, such as Linux Kernel, and different kinds of
packages. For standal one applications which outside buildroot framework, devel opers should deal
with build options by themselves.
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4.2.2 Build Application outside Buildroot Framework

The Buildroot framework appends many compilation and link options in the external toolchain
wrapper when building Buildroot packages.

If you wish to build your application with the GNU Linux toolchain for ADSP-SC5xx, outside the
Buildroot framework, you have to add the following options to your Makefile or command line.
Anaog Devices GNU Toolchain for ARM processors accepts switches to select the Analog
Devices processor (See -mproc) and silicon revision (See -msi-revision). Use of these switches
will ensure that the correct pre-processor macros and run-time libraries are used for the processor.
The switches will also ensure that any silicon anomaly workarounds relevant to the processor are
enabled at compile, assemble and link time. For more information about the switches, please see
ARM® Development Tools Documentation -> Cortex-A -> Analog Devices ARM Toolchain
Manual -> GCC C/C++ Compiler Additional Features-> Additional Compiler Switches on the
CrossCore Embedded Studio IDE Help, or provide the --help or --tar get-help options to the arm-
linux-gnueabi-gcc.

For example to compile for the ADSP-SC589 processor, with a silicon revision of 0.0:

- mabi =aapcs- | i nux - nproc=ADSP- SC589 -nsi-revision=0.0 -narm - pi pe -
nf | oat - abi =hard -std=gnu99 -D GNU_SOURCE - D _LARGEFI LE_SOURCE -
D LARGEFI LE64_SOURCE - D _FI LE_OFFSET_BI TS=64

Take the package ver sion as an example to show the build process:

$ arm | i nux-gnueabi - gcc - mabi =aapcs-1inux -nproc=ADSP- SC589 - nsi -
revision=0.0 -marm - pi pe -nfl oat-abi =hard -std=gnu99 -D GNU SOURCE -
D LARCEFI LE_SOURCE - D_LARGEFI LE64_SOURCE

-D FILE OFFSET BI TS=64 -0s -1/hone/test/projects/buil droot/out put
/host/usr/arm buil droot-Iinux-gnueabi hf/sysroot/usr/include/tirpc/ -
0 version version.c stanp.c

4.3 OProfile for performance benchmark

4.3.1 Introduction

OProfile is one of the packages of the Buildroot distribution. This section will help guide you
through the process of compiling OProfile and running it on your target system. Please find more
OProfile detailsin its user manual at: http://oprofile.sourceforge.net/.
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4.3.2 Hardware Setup
* An ADSP-SC5xx EZ-Board:
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above

4.3.3 Software Configuration

Configure Linux Kernel

First you have to enable OProfile support in Linux kernel.

Ceneral setup --->
[*] Profiling support
<*> OProfile system profiling

Thiswill enable the system timer profiling. If you want to use the ARM PMU hardware monitor
feature, please enable following options as well.

Kernel Features --->
[*] Enabl e hardware performance counter support for perf events

Configure Buildroot

At the top of your buildroot user configuration, you have to turn on the OProfile application and
the Whetstone bechmark.

Target packages --->
Debuggi ng, profiling and benchmark --->
[*] oprofile
[*] whetstone
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4.3.4 Simple OProfile usage

Login to your target Linux serial console as root.Copy the kernel image “vmlinux” to your target
filefile system via Ethernet and ssh:

$ scp vminux root@arget:/

Make sure that there are the following files under the /usr/bin directory:

opannotate -- output annotated source file with samples. The executable file needs to contain
debug information, the source file needs to be copied to the target system from the
devel opment system.

oparchive -- backup the oprofiling datafiles.

opcontrol -- control the oprofile system, you need to use bfin_opcontrol for blackfin.
opgprof -- create gprof style report.

ophelp -- help.

opreport -- create summary report from datafiles.

oprofiled -- the oprofiling daemon.

It's important to note that "opcontrol” and "oprofiled" are no longer used in Oprofile 1.0.0 and
later version, please ingore the "opcontrol™ operations in the following examples if you are using
Oprofile 1.0.0 and later version.

If you uesthe latest version Oprofile, please refer to the following "Profile Whetstone Only by
OPerf and ARM PMU Events" section as the example.

Export the OPDIR environment variable first:

# export OPDI R=/usr/bin/

Y ou can get the supported events by executing:

# opcontrol --list-events

Use following commands to start OProfile:

# opcontrol --vnlinux=kernel _i mage_path
# opcontrol --event =EVENT_TYPE: MAX_COUNT: START_COUNT: PROF_KERNEL:
PROF_USER
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# opcontrol --start

--kernel -range=start, end

Thisinitiates the profiling. Please run any application you want to profile.

Then we can run the following to force aflush of the collected profiling data:

# opcontrol --dunp

The sample data file will be generated in /var/lib/opr ofile/samples/. Then we can run:

# opreport -|

Some user-readable output is produced, as in the following example:

Using /var/lib/oprofilel/sanples/ for sanples directory.

CPU. CPU with tiner
Profiling through tiner

i nterrupt
i nterrupt

war ni ng: could not check that the binary file /vminux has not been

nmodi fied since the profile was.

samples % app

411480 88.9696 vmli
195 0.0422 wvnli
136 0.0294 wvnli
132 0.0285 wvnii
118 0.0255 wvnli

Y ou can stop profiling by:
# opcontrol --shutdown

Y ou can reset profiling data by:

# opcontrol --reset

4.3.5 Examples

name
nux
nux
nux
nux
nux

synbol nane
cCpu_v7_nane
sg_mter_get next page
zap_page_r ange
kill_pid_info_as cred
try to free_buffers

Profile Linux Kernel and Whetstone by OPControl and the Timer Interrupt

# export OPDI R=/usr/ bin/
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# opcontrol

oprofile:
oprofile:
#

har dware counters not avail abl e
using tiner

# opcontrol

--vml i nux=/vm i nux

--start
Using 2.6+ OProfile kerne

Readi ng nodul e i nfo.
Using log file /var/lib/oprofilel/sanples/oprofiled.| og
Daenon start ed.

Profiler running.

#

# whet st one 50000
Loops: 50000,

# opcontrol
# opreport
Using /var/lib/oprofilel/sanples/ for sanples directory.
CPU. CPU with tinmer interrupt

Profiling through tinmer

sanpl es
616
580
558

0

RPRRPRRPRRPRRPRRPRRPRPRREPRPREPRPRREPRENOD
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%

34.
32.
31.
. 4469
. 3352
1117
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559
. 0559

ecNeoeolNolololoololololololololololololNolNoNelNe

4134
4022
1732

Iterations: 1, Duration:
C Converted Doubl e Precision Wetstones:

--dunmp
-1

app nane
whet st one
[ibm2.18.so
vl i nux
libc-2.18.so0
| d-2.18.so
vm i nux
busybox
vl i nux

v i nux
vm i nux
vl i nux
vl i nux
vl i nux
vm i nux
vm i nux
vl i nux
vl i nux
vl i nux
vm i nux
vl i nux
vl i nux
vl i nux
vl i nux
vm i nux
vl i nux
vl i nux

i nterrupt.

i nterrupt

- -kernel -range=0xc0000000, Oxffffffff
i nterface.

24 sec.
208.3 M PS

synbol nane

/ usr/ bi n/ whet st one
/1ib/libm2.18.so0
set_nenory_rw
/1ibllibc-2.18.so0
/1ib/ld-2.18.so

bdi _dirty limt

/ bi n/ busybox

SyS sel ect

__d_| ookup
__ptrace_unlink

al | ocate_resource
bdi _set_mn_ratio
d_materialise_unique
d_prune_al i ases
dentry lru_isolate_shrink
dna_pool _all oc
do_sys_truncate

get _cndline
rmap_wal k

set _cpu_itiner
sg_miter_get_next_page
traverse

unl i nk_anon_vmas

vfis fstatat

vsscanf

wai t _consi der _t ask
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Profile Linux Kernel and Whetstone by OPcontrol and the ARM PMU Events

# export OPDI R=/usr/ bin/
--vm i nux=/vm i nux

# opcontrol
# opcontrol
# opcontrol

for operf.

Using 2.6+ OProfile kernel

--event =CPU_CYCLES: 100000: 0: 1: 1
- -kernel -range=0xc0000000, Oxffffffff
i s di scouraged.

--start
ATTENTI ON: Use of opcontrol

Readi ng nodul e i nfo.
Using log file /var/lib/oprofile/sanples/oprofiled.log
Daenon started.

Profil er running.
# whet st one 50000
Loops: 50000,

# opcontrol

# opreport -|
Using /var/lib/oprofilel/sanples/ for sanmples directory.

war ni ng: /oprofile could not
CPU. ARM Cortex- A5

Iterations: 1, Duration:
C Converted Doubl e Precision Wetstones:

--dunmp

i nterface.

be found.

Pl ease see the nan page

24 sec.
208.3 M PS

Count ed CPU CYCLES events (CPU cycle) with a unit mask of 0x00 (No
unit mask) count 100000

samples %

4953 47.
4645 44,

126
39
35
34
30
29
27
25
22
21
20
2
19
18
15
14
14
14
14
14
13
13

OCOO0OO0OO0OO0OO0O00O0

[cNeoNoNeolNololNolNolNoNo)
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2705
3310

. 2025
. 3722
. 3340
. 3245
. 2863
. 2768
. 2577
. 2386
. 2100
. 2004
. 1909

. 1813
. 1718
. 1432
. 1336
. 1336
. 1336
. 1336
. 1336
. 1241
. 1241

app nane
whet st one
libm2.18. so
vm i nux
libc-2.18.s0
busybox

| d-2.18. so
vm i nux
vl i nux
vl i nux
vl i nux
vm i nux
vm i nux
vl i nux

vl i nux
vm i nux
vl i nux
vl i nux
vl i nux
vl i nux
vm i nux
vl i nux
vl i nux
vl i nux

synbol nane

[ usr/ bi n/ whet st one
/1ib/libm2. 18.so0

get _signal _to_deliver
/1ib/libc-2.18.so0

/ bi n/ busybox
/1ib/ld-2.18.so
print_prefix

i nput _handl e_event

set _cpu_itiner

__bdi _updat e_bandwi dt h
kfifo_out _copy_r
vsscanf
evdev_handl e_set keycode_v

al |l ocat e _resource

bdi _dirty limt

ack bad
_armdma_free.isra.23
bdi _set nmin ratio

fl ush_wor kqueue

unl i nk_anon_vnas

wai t _consi der _task
anon_vna_cl one
vfs_fstatat
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12 0.1145 vm i nux dr ai n_wor kqueue
10 0.0954 oprofile /oprofile

Profile Whetstone Only by OPerf and ARM PMU Events

# operf whetstone 10000
operf: Profiler started

Loops: 10000, Iterations: 1, Duration: 10 sec.
C Converted Doubl e Preci sion Wetstones: 100.0 MPS

Profiling done.

#

# opreport -|

Using //oprofile_datal/sanples/ for sanples directory.

war ni ng: /no-vminux could not be found.

CPU:. ARM Cort ex- A5

Count ed CPU CYCLES events (CPU cycle) with a unit mask of 0x00 (No
unit mask) count 100000

samples % i mage nane synbol nane

992 50. 6639 whet stone [ usr/ bi n/ whet st one
944 48.2125 libm2.18.so [1ib/libm2.18.so
18 0.9193 no-vnl i nux / no-vm i nux

4 0.2043 1d-2.18.so0 /1ib/ld-2.18.so0

4.4 FTP Server (ftpd)

4.4.1 Introduction

This document describes how to enable the FTP server (ftpd) on Linux running on an ADSP-
SCbhxx EZ-Kit.

4.4.2 Operation

Enable the FTPD Manually in Busybox
a) make busybox-menuconfig (in the Buildroot source root)
b) Select to enable "Networking utilities -> ftpd"
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c) make

Test the FTP Server

Y ou need to transfer the generated ulmage to your target board, using the steps described in SC5xx
EZ-Kit Linux Quick Start Guide, and boot it. Y ou should now be able to use the ftp server daemon
running on the SC5xx-ezkit to transfer data to or from aremote PC running Linux (or another OS).

Connect to the target board from the Linux host:

host:/> ftp $YOUR_BOARD | P

Upload a file from the Linux host to the target board

ftp:/> put $FILE

Check the uploaded file is there (on the sc5xx-ezkit):

root:/>1s /tnp

Download file from the target board

ftp:/> get $FILE

Run |s on the Linux host's console after this. Y ou should see the file downloaded is present.

The ftp daemon (ftpd) is automatically launched on boot by the file /etc/inetd.conf on the target
SC5xx-ezkit board, with the following command:

root:/> ftp streamtcp nowait root /shin/ftpd ftpd -w-S /tnp

4.5 Touchscreen Library
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4.5.1 Introduction

The touchscreen library (tdlib) is an abstraction layer for touchscreen panel events, aswell asa
filter stack for the manipulation of those events (such asjitter smoothing and calibration
transform). It provides the user space API to interacting with touchscreens under Linux. It isthe
only method supported anymore for accessing touchscreen devices under Linux on the SC58x EZ-
kits. The upstream homepage can be found at github.com/kergoth/tslib

4.5.2 Hardware Setup
* An ADSP-SC58x EZ-Board: ADSP-SC589/SC584 EZ-Board

* A WVGA/LCD EI3 LCD extender board (For more information about this board, you could
refer to the doc in ADI Web Site http://www.analog.com/EX3-LCD )

Connect the J1 socket of EI3 LCD extender to the P1A socket of the SC589-EZKIT board.
Note: This case does not apply to SC573 EZ-kit due board level compatibility issue between it and

the WV GA/LCD EI3 LCD extender board.

4.5.3 Software Configuration

Configure Buildroot

Thetslib package can be enabled under your user/vendor settings in the buildroot distribution.

Target Packages --->
Libraries --->
Har dware Handling --->
[*] tslib

Y ou should also enable the event test program to assist if you're setting things up for the first time.

Target Packages ---->
M scel | aneous --->
[*] event test
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Configure Linux Kernel

There are two things to enable in the Linux kernel. First, you need the common code for the event
interface. Then you need the specific driver for the touchscreen device you're using.

Device Drivers --->
| nput devi ce support --->
[*] Generic input |layer (needed for keyboard, nouse, ...)

<k > Event interface

The touchscreen drivers will be in the same place. Enable the driver for the device you're using.

Device Drivers --->
I nput device support --->
[*] Touchscreens --->
<*>  Anal og Devi ces AD7879-1/ AD7889-1 touchscreen interfact
<* > support SPI bus connection

Don't forget to enable LCD and disable CAN driver for touch screen calibration.

Device Drivers --->
Graphi cs support --->
Frame buffer Devices --->
<*> Support for frame buffer devices --->
<* > NEC NL8048HL WGA LCD for BF609
[*] Networking support --->

< > CAN bus subsystem support ----

4.5.4 Example

Runtime Config

Before you can use the touchscreen, you need to export a few environment variables. Y ou may
want to put theseinto afile so you can easily sourceit at runtime.
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# cat /etc/tslib.env

export TSLI B _FBDEVI CE=/ dev/f b0

export TSLI B CONSOLEDEVI CE=none

export TSLI B CONFFI LE=/etc/ts. conf
export TSLIB_CALI BFI LE=/ et c/ poi nt er cal
export TSLI B_TSDEVI CE=/ dev/i nput/eventO
# . letc/tslib.env

Enable LCD backlight
Set up GPIO 102 to enable the LCD backlight on the EI3 LCD expander

# echo 102 > /sys/cl ass/ gpi o/ export
# echo high > /sys/cl ass/ gpi o/ gpi 0102/ di rection

Soft Switch Configuration
The settings in this section is only apply to ADSP-SC584 EZ-Board.

echo 484 > /sys/cl ass/ gpi o/ export
echo high > /sys/cl ass/ gpi o/ gpi 0484/ direction
echo 491 > /sys/cl ass/ gpi o/ export
echo high > /sys/class/gpi o/ gpi 0491/ direction

HHHH

Calibration

Before you start using the touchscreen, you should calibrate it. This can be easily accomplished
withthet s_cal i br at e application on the EI3 LCD extender. Just follow the on-screen
directions.
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TELIB calibration ntility

Touch crosshair to calibrate

# ts_calibrate

xres = 800, yres = 480

Took 10 sanples...

Top left : X = 661 Y = 392
Took 7 sanples...

Top right : X = 654 Y = 3782
Took 6 sanples...
Bot right : X = 3356 Y = 3801

Took 6 sanples...

Bot left : X = 3409 Y = 412

Took 5 sanples...

Center : X = 2100 Y = 2102

- 30. 183826 -0.001486 0.206507

-46. 264732 0.139335 0.001229

Cal i bration constants: -1978127 -97 13533 -3032005 9131 80 65536

Testing

Once you're up and running and you've loaded al the right drivers, we can check to make sure
things are OK.

Device Nodes

Make sure you have some event input device nodes.

# ls -al /dev/input/

dr wWxr - Xr - X 2 root r oot 100 Jan 1 00:00
dr wxr - Xr - x 7 root r oot 2480 Jan 1 01:18 ..
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Cr'WTIW--- 1 root r oot

Cr'WrW--- 1 root r oot

Cr'WrW--- 1 root r oot
Event Test

13, 64 Jan 1 00:00 eventO
13, 63 Jan 1 00:00 mce
13, 32 Jan 1 00: 00 nobuseO

Assuming you enabled the input event test application, you can run it to test the hardware. After
you give it the right path to the event device, start using the touchscreen. The application should

decode the input immediately.

# event test /dev/input/eventO
I nput driver versionis 1.0.1
I nput device ID bus Oxlc vendor
I nput devi ce nane:
Supported events:
Event type 0 (Sync)
Event type 1 (Key)
Event code 330 (Touch)
Event type 3 (Absolute)
Event code 0 (X)

Val ue 2077

M n 0

Max 4095

Event code 1 (Y)

Val ue 2090

M n 0

Max 4095

Event code 24 (Pressure)

Val ue 0

M n 0

Max 10000
Testing ... (interrupt to exit)
Event: tinme 5070.168834, type 1
Event: tine 5070.168834, type 3
Event: tine 5070.168834, type 3
Event: time 5070. 168834, type 3
Event: tinme 5070.168834, -------
Event: tinme 5070.181232, type 3
Event: tinme 5070.181232, type 3
Event: tinme 5070.181232, type 3
Event: tine 5070.181232, -------
Event: tine 5070.193622, type 3
Event: tinme 5070.193622, type 3
Event: tine 5070.193622, type 3
Event: tine 5070.193622, -------
Event: tinme 5070.206022, type 3
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0Ox0 product Ox7a version 0x3

"AD7879 Touchscreen"

(Key), code 330 (Touch), value 1
(Absolute), code 0 (X), value 2491
(Absol ute), code 1 (Y), value 1422
(Absol ute), code 24 (Pressure), value 6l
------- Report Sync ------------
(Absol ute), code 0 (X), value 2514
(Absolute), code 1 (Y), value 1401
(Absol ute), code 24 (Pressure), value 7:
------- Report Sync ------------
(Absolute), code 0 (X), value 2531
(Absolute), code 1 (Y), value 1383
(Absol ute), code 24 (Pressure), value 7(
——————— Report Sync ------------
(Absolute), code 0 (X), value 2554
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Event: tinme 5070.206022, type 3 (Absolute), code 1 (Y), value 1369
Event: tinme 5070.206022, type 3 (Absolute), code 24 (Pressure), val ue 6!
Event: tinme 5070.206022, -------------- Report Sync ------------

Event: time 5070.218426, type 3 (Absolute), code 0 (X), value 2560
Event: tinme 5070.218426, type 3 (Absolute), code 1 (Y), value 1368
Event: tinme 5070.218426, type 3 (Absolute), code 24 (Pressure), value 6!
Event: tinme 5070.218426, -------------- Report Sync ------------

Event: time 5070.230829, type 3 (Absolute), code 0 (X), val ue 2562
Event: time 5070.230829, type 3 (Absolute), code 1 (Y), value 1369
Event: tinme 5070.230829, type 3 (Absolute), code 24 (Pressure), val ue 6{
Event: tinme 5070.230829, -------------- Report Sync ------------

Event: tinme 5070.243233, type 3 (Absolute), code 0 (X), value 2564
Event: time 5070.243233, type 3 (Absolute), code 1 (Y), value 1374
Event: tinme 5070.243233, type 3 (Absolute), code 24 (Pressure), value 6¢
Event: tinme 5070.243233, -------------- Report Sync ------------

Event: tinme 5070.255633, type 3 (Absolute), code 0 (X), val ue 2562
Event: time 5070. 255633, type 3 (Absolute), code 1 (Y), value 1387
Event: tinme 5070. 255633, -------ccmm--- Report Sync ------------

Event: tinme 5070.268030, type 3 (Absolute), code 0 (X), value 2549
Event: tinme 5070.268030, type 3 (Absolute), code 1 (VY), value 1405
Event: tinme 5070.268030, type 3 (Absolute), code 24 (Pressure), val ue 6
Event: time 5070.268030, -------------- Report Sync ------------

Event: tinme 5070.280430, type 3 (Absolute), code 0 (X), value 2537
Event: tinme 5070.280430, type 3 (Absolute), code 1 (VY), value 1423
Event: tinme 5070.280430, type 3 (Absolute), code 24 (Pressure), value 6
Event: tinme 5070.280430, -------------- Report Sync ------------

Event: time 5070.292829, type 3 (Absolute), code 0 (X), value 2531
Event: tinme 5070.292829, type 3 (Absolute), code 1 (Y), value 1443
Event: tinme 5070.292829, type 3 (Absolute), code 24 (Pressure), value 6
Event: tinme 5070.292829, -------------- Report Sync ------------

Event: time 5070. 344532, type 3 (Absolute), code 24 (Pressure), value O
Event: time 5070. 344532, type 1 (Key), code 330 (Touch), value O

Event: tinme 5070. 344532, -------------- Report Sync ------------

4.6 MPlayer

This page describes the steps required to build and use MPlayer to play video files on Linux using
an ADSP-SC58x-EZKIT board.Here we take ADSP-SC589 EZKIT board as our example. Note
this case does not apply to SC573 EZ-kit due board level compatibility issue between it and the
WV GA/LCD EI3 LCD extender board. If you want to use mplayer command to play a specified
sound, you can refer to Linux Sound Driver.

4.6.1 Hardware Setup
* An ADSP-SC58x EZ-Board: ADSP-SC589/SC584 EZ-Board
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* A WVGA/LCD EI3 Extender Board

Connect the J1 connector on the LCD EI3 Extender Board to the P1A connector on the SC589-
EZKIT.

4.6.2 Software Configuration
All configuration operations are conducted within the Buildroot source directory.

Buildroot can be configured using the following command:

$ make nmenuconfig

The Linux kernel can be configured using the following command:

$ make |inux-nmenuconfig

Default Config

For the SC589-EZKIT board, Buildroot must be configured using the default config file before
further customisation can be made:

$ make sc589-ezkit_defconfig

Configure Buildroot

1) Compile video test program into linux image

Tar get packages --->
M scel | aneous --->
[*] video test program

2) Compile mplayer into linux image
Target packages --->
Audi o and vi deo applications --->
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[*] nplayer
[*] Build and install nplayer

Configure the Linux Kernel

1) Enable touchscreen and backlight

Device Drivers --->
I nput device support --->
[*] Touchscreens --->
<*>  Anal og Devi ces AD7879-1/ AD7889-1 touchscreen interfact
<* > support SPlI bus connection

2) Enable NL8048HL WVGA LCD for ADSP-SC589

Device Drivers --->
G aphi ¢cs support --->
Franme buffer Devices --->
<*> Support for frame buffer devices --->

<* > NEC NL8048HL W/GA LCD for BF609

3) Avoid LCD driver probe failure by disabling CAN bus support

[*] Networking support --->
< > CAN bus subsystem support ----

4.6.3 Build and Load Buildroot

A Buildroot image can now be built and loaded onto the target board. See SC5xx EZ-Kit Linux
Quick Start Guide for details.

4.6.4 Run MPlayer
The following commands are executed on the target board.
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Enable LCD Back-light
Configure soft switch to enable the back-light:

# echo 102 > /sys/cl ass/ gpi o/ export
# echo high > /sys/cl ass/ gpi o/ gpi 0102/ di recti on

Soft Switch Configuration
The settings in this section is only apply to ADSP-SC584 EZ-Board.

echo 484 > /sys/cl ass/ gpi o/ export
echo high > /sys/cl ass/ gpi o/ gpi 0484/ direction
echo 491 > /sys/cl ass/ gpi o/ export
echo high > /sys/class/gpi o/ gpi 0491/ direction

HHHH

Play Video File

# npl ayer -nodoubl e -nosound vi deo. avi

4.7 |EEE 1588 and Linux PTP

4.7.1 PTP Introduction

Precision Time Protocol(PTP)

The Precision Time Protocol (PTP) is a high-precision time synchronization protocol for
networked measurement and control systems. It is defined in the IEEE 1588 standard, which is
designed for local systems requiring very high accuracies - beyond those attainable using NTP
(Network Time Protocol). PTP makes it possible to synchronize distributed clocks with sub-
microsecond accuracy via Ethernet networks, with relatively low demands on the local clocks and
the network and computing capacity.

ADSP-SC573, SC584 and SC589 all support PTP. But only EMACO (the 10/100/1000 Mbps port)
supports PTP, EMACL (the 10/100 Mbps port) is not capable of PTP operation.
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4.7.2 PTP Configuration

Device tree configuration

The timestamps that are the basis of PTP can be acquired with greater accuracy when they are
captured by the ethernet PHY hardware. The RMI1 PHY interface supports hardware timestamps
but the RGMII PHY interface does not. In order to obtain a higher accuracy of time
synchronization the RMII PHY isthe better choice, even though this means being limited to 10
/100 Mbps operation.

The phy-mode can be changed to " rmii" in the device tree header in the linux kernel source arch
/ar m/boot/dts/sc58x-ezkit.dts or ar ch/ar m/boot/dts/sc57x.dts

... . elipsis, means other propertiesin EMACO node stay the same
- : minus, means del ete this property

+ : plus, means add this property

emacO : et hernet @X3100c000{

- phy-node
+ phy-node

};

nrgmin;
"I’[Tii";

Buildroot configuration

Buildroot can be configured using the following command, within the Buildroot source directory.:

$ make nmenuconfig

Target packages --->
Net wor ki ng applications --->
[*] linuxptp
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Kernel Configuration

The Linux kernel can be configured using the following command, within the Buildroot source
directory.:

$ make |inux-nmenuconfig

Ceneral Setup --->
-*- Configure standard kernel features (expert users) --->
[*] Enabl e event pol| support
[ *] Enable timerfd() systemcall
[*] Networking support --->
Net wor ki ng options --->

[*] Timestanping in PHY devices

Device Drivers --->

PPS support --->

PTP cl ock support --->

[*] Network device support --->

[*] Et hernet driver support --->
[*] STM croel ectroni cs devi ces
<* > STM croel ectroni cs 10/100/ 1000 Et hernet driver
<* > STMVAC Pl at f orm bus support
4.7.3 Build

A Buildroot image can now be built, ready to be loaded onto the target board. See SC5xx EZ-Kit
Linux Quick Start Guide for details.

4.7.4 Example

Preliminary work

1) Hardware Setup

Two ADSP-SC5xx boards are required. One board act as a master, and the other act asa slave. The
two boards are connected by their respective EMACO ports using a standard crossover network
cable.
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2) Enable PTP in U-Boot

Add "stmmac.debug=11" to the kernel boot arguments in U-Boot.

Exanpl e

$ set bootargs root=/dev/ntdbl ockO rw st nmmac. debug=11

consol e=t t yBFO, 57600

3) Master's MAC address must be different from slave's

In order to make the master's and the slave's MAC address different, change the slave's addressin

U-Boot.

Exanmpl e

$ set ethaddr 00:20:22:fe:85:29

4) Master's ip address must be different from slave ip
Reset | P address after linux boot up.
Exanpl e: naster

# ifconfig ethO 10.100.4.50 up

Exanpl e: sl ave

# ifconfig ethO 10.100.4.51 up

Run Example

1) Master
Note: Master board should be configured first.

# ifconfig ethO 10.100.4.51
# date -s 2010.01.01-13: 30
Fri Jan 1 13:30:00 UTC 2010
# testptp -g
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clock tinme: 0.000000000 or Thu Jan 1 00:00:00 1970
# testptp -s

set tinme okay

# hwstanp_ctl -i ethO -r 6 -t 1

tx_type 1

rx_filter 6

# ptpdl -i eth0 &

# date

Fri Jan 1 13:30:51 UTC 2010

Date on master board is 2010.1.1-13:30:51.

2) Slave

# hwstanp_ctl -i ethO -r 6 -t 1
tx_type 1

rx_filter 6

# ptp4l -i ethD -s &

# date

Mon Jan 1 00:02: 24 UTC 2007

# phc2sys -s /dev/ptp0 -O0 &
# date

Mon Jan 1 00: 02: 24 UTC 2007

# date
Fri Jan 1 13:30:58 UTC 2010

Date on the slave board is 2007.1.1-00:02:24 before synchronization, and changes to 2010.1.1-13:
30:58 after afew seconds of synchronization with the master.

4.7.5 More information
Linux PTP project
|EEE1588 standard
PTP User guide
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4.8 QT example for GUI

4.8.1 Introduction

Qt isacross-platform application framework created and maintained by Trolltech. Using Qt, you
can develop applications and user interfaces once and deploy them across many desktop and
embedded operating systems without rewriting the source code. Visit the QT homepage at www.
gtsoftware.com for more information.

Qt provides different licensing methods depending on your needs. For people whose project is
open source, they can use the free version. For people whose project is closed source, acommercial
version is available for you to license. See the QT licensing page for more details at www.
gtsoftware.com/products/licensing.

The Qt documentation can be found at doc.qt.io, and every Qt source tree includes full
documentation as well. Simply browse to the doc/ ht m / sub directory in the QT distribution.

This page describes the steps required to build and use gt with WV GA/LCD EI3 Extender Board
on Linux using an ADSP-SC589-EZKIT board.

4.8.2 Hardware Setup
* An ADSP-SC589-EZKIT board
* A WVGA/LCD EI3 Extender Board, an EZ-Extender product

Connect the J1 connector on the LCD EI3 Extender Board to the P1A connector on the SC589-
EZKIT.

Note this case does not apply to SC573 EZ-kit due board level compatibility issue between it and
the WVGA/LCD EI3 LCD extender board.

4.8.3 Software Configuration
All configuration operations are conducted within the Buildroot source directory.

Buildroot can be configured using the following command:

$ make nenuconfig

The Linux kernel can be configured using the following command:

$ make |inux-nmenuconfig
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Default Configuration

For the SC589-EZKIT board, Buildroot must be configured using the default config file before

further customization can be made:

$ make sc589-ezkit _defconfig

Buildroot Configuration

1) Enable Video Test

Target packages --->
M scel | aneous

S

[*] video test program

2) Enable QT

Target packages --->

Graphic libraries and applications (graphic/text)

[*] Q@
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--->
[*]
[* Conpil e and install
[*] Approve free license

Conpil e and install

- GQui Modul e
Pi xel depths --->
[*] 24 bpp,
[ 1 32 bpp,
Mouse drivers --->
[*] linux input
[*] tslib
Keyboard drivers --->
[*] linux input

>

Q@ denps (with code)
Q@ examples (with cot

rgb 8-8-8
argb 8-8-8-8 and r{
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3) Enable Tslib Support

Target packages --->
Li braries --->
Hardware handling --->
[*] tslib

Linux Kernel Configuration

1) Enable Touchscreen and Back-light

Device Drivers --->
I nput devi ce support --->
[*] Touchscreens --->
<*>  Anal og Devices AD7879-1/ AD7889-1 touchscreen interfas
<t > support SPI bus connection

2) Enable NL8048HL WVGA LCD for ADSP-SC589

Device Drivers --->
G aphi ¢cs support --->
Frame buffer Devices --->
<*> Support for frame buffer devices --->

<* > NEC NL8048HL W/GA LCD for BF609

3) Avoid LCD driver probe failure by disabling CAN bus support

[*] Networking support --->
< > CAN bus subsystem support ----
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4) Input Configuration

Device Drivers --->
| nput devi ce support --->
-*- Ceneric input |layer (needed for keyboard, nouse,
<t > Mouse interface
(800) Horizontal screen resol ution
(480) Vertical screen resolution
<t > Event interface

[*] Keyboards --->
[*] Mce --->
H D support --->
USB HI D support --->

<*> USB H D transport |ayer

5) USB Configuration

In order to use USB mouse and keyboard, configure USB to HOST mode or OTG mode. Please
refer "USB interface” for details.

4.8.4 Build and Load Buildroot

After the configuration, user can make and boot the image on SC589. Please refer " SCoxx EZ-Kit
Linux Quick Start Guide" for details.

4.8.5 Example
The following commands are executed on the target board.

This example shows a gt calendar demo running on Linux on SC589-EZKIT board.

Enable LCD Back-light

# echo 102 > /sys/cl ass/ gpi o/ export
# echo high > /sys/class/gpi o/ gpi 0l102/direction

Soft Switch Configuration
The settings in this section is only apply to ADSP-SC584 EZ-Board.

# echo 484 > /sys/cl ass/ gpi o/ export
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# echo high > /sys/class/gpi o/ gpi 0484/ direction
# echo 491 > /sys/cl ass/ gpi o/ export
# echo high > /sys/class/gpi o/ gpi 0491/ direction

Runtime Configuration for QT

The selected event device in /dev/input must corresponds to selected input device.

1) USB Mouse

# export QA5_MOUSE PROTO=USB:/dev/i nput/eventl

2) USB Keyboard

# export QA5 _KEYBOARD=USB: /dev/i nput/eventl

3) Touchscreen

export QA5 MOUSE PROTO=tslib

export TSLI B FBDEVI CE=/ dev/f b0

export TSLI B_CONSCLEDEVI CE=none

export TSLI B _CONFFI LE=/etc/ts. conf
export TSLI B _CALI BFI LE=/ et ¢/ poi nt er cal
export TSLI B TSDEVI CE=/ dev/i nput/eventO

HoHHHHH

Touchscreen calibration

# ts calibrate

The calibration program will displayed on LCD after executing ts_calibrate program. Before you
start using the touchscreen, you should calibrate it.

Run Qt Example

# [usr/sharel/ qt/ exanpl es/ wi dget s/ cal endarw dget/ cal endarw dget -qws
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User can operate a calendar widget displayed on LCD through the selected device.

4.9 SQLite example for database

4.9.1 Introduction

SQLiteisapowerful, embedded relational database management system in acompact C library. It
offers support for multiple tables and indexes, transactions, views, triggers and awide array of
client interfaces and drivers. The library is self-contained and implemented in less than 25,000
lines of ANSI C, which isfreeto use for any purpose. It isfast, efficient and scalable, and it runs
on awide variety of platforms and hardware architectures. Its database format is binary-compatible
between machines with different byte orders and scales up to 2 terabytes (241 bytes) in size.

SQLite Configuration

In order to use SQL ite database, the user needs to select the SQL ite package (in Buildroot) and also
enable command-line editing for SQL.ite.

Target packages --->
Li braries --->
Dat abase --->
[*] sqlite
[*] Conmand-1line editing

The user can optionally also select the SQL ite test as an example.

(Optional)
Tar get packages --->
M scel | aneous --->

[*] sqglite test

4.9.2 Build and Load Buildroot

After the configuration, user can make and boot the image on SC5xx. See SC5xx EZ-Kit Linux
Quick Start Guide for details.
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4.9.3 Run SQLite

Please refer to SQLite Embedded Database for detailed information about how to use SQLite on
embedded Linux.

Here we give an example on how to run an SQL.ite test on SC5xx.
After selecting the "sglite test”, an SQL file wishlist.sgl is built into the /usr directory.

The user can create a database using thisfile:

# cd /usr

# sqlite3 wishlist.db < wi shlist. sql
# sqlite3 wishlist.db ".dunp”

# sqlite_test "foo"

After configuring the database, run the following command to check the resullt.

# sglite test "foo"

If you see output as follows, the test passed.

* foo <foo@est> *

4.10 Watchdog

4.10.1 Introduction

This page describes how watchdog is used in Linux on ADSP-SC5xx board, and we can test it
manually.

A watchdog timer is a hardware device that will reset the system when certain fault conditions are
met, we set atime out period , for example T seconds, when initially setup and enable the
watchdog, this means after atime period of T, it will time out and the system get reset by
hardware. If we clear the counter from software before time of T, it will never get time out and the
system don't reset.
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In Linux, the counter clearing job is done by a daemon process. In normal condition, the daemon
will clear the counter every afew seconds before the timer out happens, so the system never get
reset, if something bad happens on the system, software including the watchdog daemon stops
working normally, time out will be triggered and system get reset.

Watchdog also is supported in Uboot, the counter clearing job is done in many parts of uboot by
calling"WATCHDOG_RESET()", such as"putc", nand w/r, etc.

4.10.2 Software Configuration
To enable the watchdog feature in Linux, we need to configure Buildroot and Linux kernel
properly.

Configure Buildroot

Target packages --->
[*] Install the watchdog daenpon startup script

After enabling the following option, a script entry will be added to the inittab file in the target
board root file system, which will start and run the watchdog daemon automatically after the board
Is up, this daemon writes to watchdog device fd every 5 seconds to keep the system from resetting.

Configure Linux Kernel

Device Drivers --->
[*] Watchdog Ti ner Support --->
-*- Watchdog Timer Driver Core
[ 1 Disable watchdog shutdown on cl ose
[*] adi watchdog

To enable the watchdog feature in Uboot, we need to configure Uboot properly.

Configure Uboot

Please refer to following patch to enable and configure hardware watchdog in the uboot source
code.
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diff --git a/include/configs/sc_adi_conmmon. h b/include/configs
/sc_adi _conmon. h
i ndex cfb5bd4. . 4cfcOb3 100644
--- alinclude/configs/sc_adi _conmon. h
+++ b/incl ude/ configs/sc_adi _conmon. h
@ -287,11 +287,9 @@
# endif
#endi f

- / *

#def i ne CONFI G_HW WATCHDOG

#defi ne CONFI G ADI _WATCHDOG

#defi ne CONFI G WATCHDOG TI MEOUT MSECS 10000
- */

#defi ne CONFI G_RSA

4.10.3 Build and Load Buildroot

A Buildroot image can now be built and loaded onto the target board. See SC5xx EZ-Kit Linux
Quick Start Guide for details.

4.10.4 Test

Test in Linux

If werun "ps-a' on the target console, we will see something like following:

[kblockd]
[kworker/8:1]
[kswapd®]
[kworker/u3:0]
[kloopd]

[spiB]

[spi1]

[spi2]

[kpsmoused]

[iccqd]

[iccqd]

[deferwqg]
/sbin/syslogd -n
fehin/lklnnd -n
watchdog -t 5 fdev/watchdog
UUUS-uderivin - -sysLer
Jusr/sbin/sshd
sbin/inetd

-sh

ps -aux

(<]

0 !
0 !
0 !
0 !
0 !
0 !
0 !
0 !
0 !
0 !

(<]

This means a default watchdog daemon is running, kill the daemon and set the reset timeout time(-
T) less than the reset time(-t), the system will reboot soon.
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O
432 root 0

434 root (0]

490 root o ! [kpsmoused]
512 root ] [iccqd]

513 root 0 ¢ [icecqd]

536 root 8 ! [deferwqg]

552 root 2140 ¢ /sbin/syslogd -n

555 ront 2140 ¢ {shin/kload -n

563 root 2140 watchdog -t 5 fdev/watchdog
5/4 dous 2044 apus-daemon --systTem

584 root 4036 ! Jusrfsbin/fsshd

590 root 2208 ! sbin/inetd

592 root 2212 ¢ -sh

597 root 2212 ps -aux

kill 563

random: nonblocking pool is initialized

watchdog -T 10 -t 20 /dev/watchdog

U-Boot 20815.01 ADI-1.1.0-00044-ged51f15-dirty (Nov 09 2016 - 15:19:47)

CPU:  ADSP ADSP-S5C589-0.0 (Detected Rev: 1.1) (spi flash boot)

VCO: 450 MHz, Cclk®: 450 MHz, Sclk®: 112.500 MHz, Sclkl: 112.500 MHz, DCLK: 225z
OCLK: 150 MHz

I2C: ready

DRAM: 224 MiB

MMC: GRIFFIN SDH: ©

SF: Detected W25Q128BV with page size 256 Bytes, erase size 4 KiB, total 16 MiB
In: serial

Out: serial

Err: serial

other init

Net: dwmac.3100c000

Hit any key to stop autoboot: 5

Test in Uboot

If we configure uboot as the configuration section, we will find watchdog enabled information after
booting uboot.
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U-Boot 2015.01 ADI-1.1.0-80046-g1fb78c7 (Jan 13 2017 - 13:31:10)

CPU:  ADSP ADSP-5C589-0.0 (Detected Rev: 1.1) (spi flash boot)
VCO: 450 MHz, Cclk®: 450 MHz, Sclk®: 112.500 MHz, Sclkl: 112.500 MHz, DCLK: 225 MHz
OCLK: 150 MHz
12C: ready
DRAM: 224 MiB
GRIFFIN SDH: ©
: Detected W25Q128BV with page size 256 Bytes, erase size 4 KiB, total 16 MiB
serial
serial
serial
other init
Net: dwmac.3100c000
Hit any key to stop autoboot: ©
sc # run update
Speed: 100, full duplex
Using dwmac.3100c000 device
TFTP from server 10.99.24.159; our IP address is 10.99.24.195
Filename 'u-boot.ldr'.
Load address: 0xc2000000
Loading: #HHHRHHHEEHHHE
1.8 MiB/s
done
Bytes transferred = 282844 (450dc hex)
: Detected W25Q128BV with page size 256 Bytes, erase size 4 KiB, total 16 MiB
: 524288 bytes @ Ox0® Erased: OK
: 282844 bytes @ 0x0 Written: OK
sc # save
Saving Environment to SPI Flash...
SF: Detected W25Q128BV with page size 256 Bytes, erase size 4 KiB, total 16 MiB
Erasing SPI flash...Writing to SPI flash...done
sc # reset
resetting ...

U-Boot 2015.01 ADI-1.1.0-00046-gl1fb70c7-dirty (Jan 13 2017 - 13:32:41)

CPU: ADSP ADSP-5C589-0.8 (Detected Rev: 1.1) (spi flash boot)
VCO: 450 MHz, Cclke: 450 MHz, Sclk®: 112.500 MHz, Sclki: 112.500 MHz, DCLK: 225 MHz
NCLK: 150 MHz7
Watchdog enabled
Lzt reaay
224 MiB
GRIFFIN SDH: ©
: Detected W25Q128BY with page size 256 Bytes, erase size 4 KiB, total 16 MiB
serial
serial
serial
other init
Net: dwmac.3100c000
Hit any key to stop autoboot: @
sc #

Then we can check the watchdog feature in uboot by accessing addressillegally, and there will be
data-abort exception which will cause system error, after the time you set to init the watchdog
counter(refer to CONFIG_ WATCHDOG_TIMEOUT_MSECS in configuration section), the
watchdog timeout interrupt happens, and watchdog will reboot the CPU automatically.
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U-Boot 2815.81 ADI-1.1.0-80046-g1fb70c7-dirty (Jan 13 2017 - 13:32:41)

CPU: ADSP ADSP-5C589-0.0 (Detected Rev: 1.1) (spi flash boot)
: 450 MHz, Cclk®: 450 MHz, Sclk®: 112.500 MHz, Sclki: 112.500 MHz, DCLK: 225 MHz
OCLK: 150 MHz
Watchdog enabled
I2C: ready
DRAM: 224 MiB
MMC : GRIFFIN SDH: ©
SF: Detected W25Q128BV with page size 256 Bytes, erase size 4 KiB, total 16 MiB
serial
serial
serial
other init
Net: dwmac.3100c000
Hit+ anu kew +n cton autohonot -
sc # md.w OxFF30Fffff
ff30ffff:data abort
[<cff8c7b8>] 1r :
cfe62d10 ip ff3offff 00000004

00000008 ro6 00000040 00000002 00000008

ff3offff r9 : cfe62f08 fr3offff

: 00000000 rzZ : 00000DOGO b cfe62dz24 00000000
Flags: nZCv IRQs off FIQs off SVC_32
Resetting CPU ...

i ERROR ### Please RESET the board ###

U-Boot 2015.01 ADI-1.1.0-00046-g1fb70c7-dirty (Jan 13 2017 - 13:32:41)

ADSP ADSP-5C589-0.0 (Detected Rev: 1.1) (spi flash boot)
450 MHz, Cclk®: 450 MHz, Sclk@®: 112.500 MHz, Sclkil: 112.500 MHz, DCLK: 225 MHz

150 MHz

Watchdog enabled

ready

224 MiB

GRIFFIN SDH: ©
SF: Detected W25Q128BV with page size 256 Bytes, erase size 4 KiB, total 16 MiB
In: serial
Out: serial

serial
other init

dwmac.3100ca00

to stop autoboot:
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5 Linux kernel and drivers

5.1 CAN Bus Data Transaction

5.1.1 Introduction

This document describes how to do a data transaction test via CAN bus on SC5xx EZ-Board.

5.1.2 Hardware Setup
* Two ADSP-SC5xx EZ-Boards:
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
* AnRJ11 crossover cable

Connect the RJ-11 port labelled "CANQO" on each board together with the crossover cable. Note
only CANO isverified in thistest, CAN1 is not.

Connect aseria cable for each of the board to PC so we have a seria console for each of the
boards.

5.1.3 Software Configuration

Configure Linux Kernel

Run make linux-menuconfig and configure the kernel asfollows:

Net wor ki ng support --->
<* > CAN bus subsystem support --->
<* > Raw CAN Protocol (raw access with CAN-ID filtering)
<> Broadcast Manager CAN Protocol (wth content

filtering)
CAN Device Drivers --->
<*> Platform CAN drivers with Netlink support
[*] CAN bit-timng cal culation
<M>  Anal og Devices on-chip CAN
Note:

For SC573-ezkit,
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* Need to disable the spidev by from the device tree file arch/arm/boot/dts/sc573-ezkit.dts,
due to SPI chip select line conflict. Please refer to SPI Driver;

* Need to disable ADI MM C support from Linux Kernel menuconfig. Please refer to Mobile
Storage Interface for MM C/SD.

Device Drivers
MVC/ SDY SDI O card support --->
[*] Synopsys DesignWare Menory Card Interface

[*] Synopsys Desi gnware MCl Support as platform device
[ ] ADI specific extensions for Synopsys DW Menory Card
Interface

For SC589-ezkit/SC584-ezkit,

* Need to disable the spidev by from the device tree file arch/arm/boot/dts/sc589-ezkit.dts or
arch/arm/boot/dts/sc584-ezkit.dts, due to SPI chip select line conflict. Please refer to SPI
Driver;

Configure Buildroot

Run make menuconfig, configure the application as following

Target packages --->
Net wor ki ng Applications --->
[*] can-utils
[*] iproute2 --->

Build buildroot

Firstly rebuild linux kernel with the command make linux-r ebuild and then rebuild buildroot with
make.

5.1.4 Test Example

Power Up and Boot The Boards

Power up and boot both boards with the same Buildroot image generated above

Bring Up CANO Interface On Both Boards

Run the following command on both of the boards:

Linux Add-in: User Guide 119
May 2019



root:/> nodprobe bfin-can

bfin_can bfin_can.0: bfin_can device registered (reg_base=ffc02a00,
rx_irg=22, tx_irq=23, err_irg=43, sclk=125000000)

root:/>ip link set canO type can bitrate 125000

bfin_can bfin_can.0: setting can bitrate: 125000 brp: 125 prop_seg: 3
phase_segl: 3 phase_seg2:1

root:/> ifconfig canO up

Data Send & Receive Test

Run the data receiving program on one of the boards:

root:/> candunp canO

Run the data sending program on the other board:

root:/> cansend can0 123#AABBCCDD

root:/> cansend can0O 123#R

root:/> cansend can0 1F334455#1122334455667788
root:/> cansend can0O 1F334455#R

Y ou should now see the transmitted data printing on the console of the receiving board:

can0 123 [4] AA BB CC DD

can0 123 [0] renote request

can0 1F334455 [8] 11 22 33 44 55 66 77 88
can0 1F334455 [0] renote request

5.2 CPU Frequency utility

5.2.1 Introduction

CPU frequency scaling enables the operating system to scale the CPU frequency up or down in
order to save power. Clock scaling allows you to change the clock speed of the CPUs on the fly.

5.2.2 Hardware Setup
e ADSP-SC589 Ezkit v1.1 and above, or,
e ADSP-SC584 Ezkit v1.0 and above, or,
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* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above

The ADSP-SC5xx processors have Clock Generation Unit (CGU) support. The CGU allows
program to change the PLL clock frequency and the CCLKn, SY SCLK, SCLKn, and OUTCLK
clock scaling.

5.2.3 Enabling CPU Frequency Driver in Linux Kernel

Run make linux-menuconfig and configure the kernel asfollows:

CPU Power Managenent --->
CPU Frequency scaling --->
[*] CPU Frequency scaling
<* > CPU frequency translation statistics
[*] CPU frequency translation statistics details

Def aul t CPUFreq governor (performance) --->
-*- ' per formance' gover nor
< > ' power save' governor
<*> 'user space' governor for userspace frequency
scal i ng
< > "ondemand’ cpufreqg policy governor
< > ‘conservative' cpufreq governor
*** CPU frequency scaling drivers ***
< > Generic DT based cpufreq driver
[*] SC58X CPUFreq support

5.2.4 How to Change the CPU cpufreq

Preferred Interface: sysfs

The preferred interface is located in the sysfs filesystem. If you mounted it at /sys, the cpufreq
interfaceislocated in a subdirectory “cpufreq” within the cpu-device directory (e.g. /sys/devices
/system/cpu/cpuO/cpufreq/ for the first CPU).

cpuinfo_mn_freq : This file shows the m ni mum operating
frequency the processor can run at (in kHz)

cpuinfo max _freq : This file shows the nmaxi mum operating
frequency the processor can run at (in kHz)

scal ing_driver : This file shows what cpufreq driver is used
to set the frequency on this CPU

scal i ng_avai | abl e_governors
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This file shows the CPUfreq governors available in th
is kernel. You can see the

currently activated governor inscaling_governor, and
by "echoi ng" the name of another

governor you can change it. Please note t hat sone
governors won't load - they only

work on sone specific architectures or processors.

scaling_mn_freq and scaling_nmax_freq

These files show the current "policy limts" (in
kHz). By echoi ng new values into these

files, you can change these limts. NOTE: when
setting a policy you need to

first set scaling_max_freq, then scaling_m n_freq.

scal i ng_set speed :

By "echoing” a new frequency into this file you can
change the speed of the CPU,

but only within the linmts of scaling_ mn_freq and
scal i ng_nmax_freq.

What Is A CPUFreq Governor?

Governors In the Linux Kernel

Performance

The CPUfreq governor “performance” sets the CPU statically to the highest frequency within the
borders of scaling_min_freq and scaling_max_freq.

Powersave

The CPUfreq governor “powersave” setsthe CPU statically to the lowest frequency within the
borders of scaling_min_freq and scaling_max_freqg.

Userspace

The CPUfreq governor “userspace” allows the user, or any userspace program running with UID
“root”, to set the CPU to a specific frequency by making asysfsfile“scaling_setspeed”’ available
in the CPU-device directory.
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Ondemand

The CPUfreq governor “ondemand” sets the CPU depending on the current usage. To do thisthe
CPU must have the capability to switch the frequency very quickly. There are a number of sysfs
file accessible parameters:

sampling_rate: Measured in uS (10"-6 seconds), this is how often you want the kernel to look at
the CPU usage and to make decisions on what to do about the frequency. Typically thisis set to
values of around '10000' or more.

show_sampling_rate_(min|jmax): The minimum and maximum sampling rates available that you
may set 'sampling_rate' to.

up_threshold: Defines what the average CPU usage between the samplings of 'sampling_rate' needs
to be for the kernel to make a decision on whether it should increase the frequency. For example
when it is set to its default value of ‘80" it means that between the checking intervals the CPU needs
to be on average more than 80% in use to then decide that the CPU frequency needs to be
Increased.

sampling_down_factor: This parameter controls the rate that the CPU makes a decision on when to
decrease the frequency. When set to its default value of '5' it means that at 1/5 the sampling_rate
the kernel makes a decision to lower the frequency. Five “lower rate” decisions have to be madein
arow before the CPU frequency is actually lowered. If set to '1' then the frequency decreases as
quickly asit increases, if set to '2' it decreases at half the rate of the increase.

ignore_nice _load: This parameter takes avalue of ‘0" or '1'. When set to '0' (its default), all
processes are counted towards the ‘cpu utilisation' value. When set to "1, the processes that are run
with a'nice' value will not count (and thus are ignored) in the overall usage calculation. Thisis
useful if you are running a CPU intensive calculation on your laptop that you do not care how long
it takes to complete, as you can 'nice' it and prevent it from taking part in the deciding process of
whether to increase your CPU frequency.

Conservative

The CPUfreq governor “conservative’, much like the “ondemand” governor, sets the CPU
depending on the current usage. It differsin behaviour in that it gracefully increases and decreases
the CPU speed rather than jumping to max speed the moment there is any load on the CPU. This
behaviour is more suitable in a battery powered environment. The governor is tweaked in the same
manner as the “ondemand” governor through sysfs with the addition of

freq_step: This describes what percentage steps the cpu freg should be increased and decreased
smoothly by. By default the cpu frequency will increase in 5% chunks of your maximum CPU
frequency. Y ou can change this value to anywhere between 0 and 100 where ‘0" will effectively
lock your CPU at a speed regardless of its load whilst '100" will, in theory, make it behave
identically to the “ondemand” governor.
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down_threshold: Same as the 'up_threshold' found for the “ondemand” governor but for the
opposite direction. For example when set to its default value of '20' it means that if the CPU usage
needs to be below 20% between samples to have the frequency decreased.

5.2.5 Change Core Clock Frequency via cpufreq-utils

In order to modify frequency settings with cpufreg-utils, you need to have the
user space governor enabled.

# cpufreqg-info
cpufrequtils 005: cpufreqg-info (C) Dom ni k Brodowski 2004-2006
Report errors and bugs to cpufreq@ager. kernel.org, please.
anal yzi ng CPU O:
driver: sc58x cpufreq
CPUs which need to switch frequency at the sane tine: O
hardware limts: 113 MHz - 450 MLz
avai |l abl e frequency steps: 450 MHz, 225 MHz, 113 Mz
avai |l abl e cpufreq governors: performance
current policy: frequency should be within 113 MHz and 450 MHz.
The governor "performance" may deci de which speed
to use
wi thin this range.
current CPU frequency is 450 MHz (asserted by call to hardware).
cpufreq stats: 450 MHz: 0.00% 225 MHz: 0.00% 113 MHz: 0. 00%
#

# cpufreqg-set -f 225000
# cpufreg-info
cpufrequtils 005: cpufreqg-info (C) Dom ni k Brodowski 2004-2006
Report errors and bugs to cpufreq@aoger. kernel.org, please.
anal yzi ng CPU O0:
driver: sc58x cpufreq
CPUs which need to switch frequency at the sanme tinme: 0O
hardware limts: 113 Miz - 450 MHz
avail abl e frequency steps: 450 MHz, 225 WMHz, 113 MHz
avai | abl e cpufreq governors: userspace, perfornmance
current policy: frequency should be within 113 MHz and 450 MHz.
The governor "userspace" may deci de which speed to
use
Wi thin this range.
current CPU frequency is 225 MHz (asserted by call to hardware).
cpufreq stats: 450 MHz: 0. 00% 225 MHz:0.00% 113 MHz: 0.00% (1)
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5.3 CRC Crypto Driver Guide

5.3.1 Introduction

The CRC peripheral in ADSP-SC5xx processors is a hardware block used to compute the CRC of a
block of data. It is a CRC32 engine which computes the CRC value of 32-bit data words presented
to it. For datawords of < 32-bit in size, it isthe responsibility of application to pack the datainto
32-bit data units.

The main features of the CRC peripheral are:
* Memory Scan mode
* Memory Transfer mode
® Data Verify mode
* DataFill mode
® 32b CRC polynomial (Programmable polynomials)
* Bit/Byte Mirroring option
® Fault/Error interrupt mechanisms

The Linux CRC driver is based on the Linux crypto driver framework. The Scatterlist Crypto API
takes page vectors (scatterlists) as arguments, and works directly on memory pages. The CRC
driver implements the asynchronous hash interface. The CRC results are calculated via array-
descriptor-based DMA operation, which is generated at run time. If the input buffer length is not a
multiple of 32 bitsthis driver appends zeroes automatically. The framework only supports Memory
Scan mode. Thisdriver can be found at Linux-kernel/driver g/crypto/bfin_crc.c . The SC5xx and
the BF609 share the same Linux CRC driver because the same CRC peripheral IP is used in both
processors, the only difference is that the driver platform datais defined in the board file for BF609
but in the device tree file for SC5xx.

5.3.2 Hardware Setup
* An ADSP-SC5xx EZ-Board:
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
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5.3.3 Software Configuration

Configure Linux Kernel

Run make linux-menuconfig and configure the kernel asfollows:

Cryptographic APl --->

-*e Crypt ographi ¢ al gorithm manager
<k > HVAC support
[*] Hardware crypto devices --->

<* > Support for Blackfin CRC hareware accel erator

Toinclude a CRC test suite module in the kernd:

Cryptographic APl --->
[ ] Disable run-tinme self tests
<k > Testing nodul e

5.3.4 Example

When the kernel is booting up on SC5xx, you can check if the Crypto CRC driver probes devices
correctly by looking for the following two lines of output:

Bl ackfin hardware CRC crypto driver
bfi n-hmac-crc bfin-hnmac-crc.0: initialized

Y ou can aso run afull test with tcrypt kernel module. This test module always exits with the

warning "can't load module tcrypt" no mater whether the test passes or fails. However, if any test
error occurs, “terypt: one or more tests failed” is printed out.

root:/> nodprobe tcrypt node=110

nodprobe: can't | oad nodule tcrypt (kernel/crypto/tcrypt.ko):
Resource tenporarily unavail abl e
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5.3.5 Linux Kernel Crypto API

If you want to use this CRC driver viathe Linux kernel crypto AP, please refer to the generic
Linux Kernel Crypto API document .

5.4 Ethernet driver and performance

5.4.1 Introduction

This document describes how to enable the gigabit and 10/100 Ethernet devices on the ADSP-
SChxx Ezkit board in Linux. The performance benchmark data of the gigabit Ethernet device are
provided for reference. The datais collected when running netperf testing with an Ubuntu host PC.

5.4.2 Hardware Requirement

ADSP-SC589 Ezkit v1.1 and above, or,
ADSP-SC584 Ezkit v1.0 and above, or,
ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
1 Ubuntu PC with Gigabit Ethernet port

1 Gigahit Ethernet switch

@ Ethernet PHY device on SC5XX Ezkit board

ADSP-SC573 EZ-kit board and ADSP-SC589 EZ-kit board version 2.0 havethe Tl
DP83867 as the Gigabit Ethernet PHY device on the boards, other ADSP-SC5X X EZ-
kit boards have the TI DP83865 as the Gigabit Ethernet PHY device on the boards.

5.4.3 Software Configuration

Configure Buildroot

The netperf test utility is optional. You can build it for both the target board and your host Linux
system.

Target packages --->
Debuggi ng, profiling and benchmark --->
[*] netperf
Host utilities --->
[*] host netperf
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Configure Linux Kernel

Enable EMAC driver

The on-chip Ethernet devices on the ADSP-SC5xx seria processors can be enabled in the Linux
kernel configuration system using make linux-menuconfig.

Device Drivers --->
[*] Network device support --->
[*] Et hernet driver support --->
[*] STM croel ectroni cs devi ces
<t > STM cr oel ectroni cs 10/100/ 1000 Et hernet driver
<* > STMVAC Pl at f orm bus support

Enable Ethernet PHY device driver

Different EZ-kit has the different Gigabit Ethernet PHY device on board, therefore, various
Ethernet PHY device drivers should be enabled in the Linux kernel configuration system for
different ADSP-SC5XX EZ-kit boards.

For ADSP-SC573 EZ-kit board,

Device Drivers --->
[*] Network device support --->
-*e PHY Devi ce support and infrastructure --->
<* > Texas Instrunents DP83867 G gabit PHY

For other ADSP-SC5X X EZ-kit boards,

Device Drivers --->
[*] Network device support --->
- PHY Devi ce support and infrastructure --->
<k > Drivers for National Sem conductor PHYs
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Configure Device Tree

Gigabit Ethernet

The GMAC deviceis based on the STM MAC IP. MAC specific features can be tuned in the
device tree Ethernet node. Node properties start with "snps* can be configured according to the
requirement of the customer. See the Documentation/devicetr ee/bindings/net/stmmac.txt
document in the Linux sources for details.

For ADSP-SC573 EZ-kit board (sc57x.dtsi),

emacO: et hernet @x3100C000 ({
conpati bl e = "snps, dwac", "snps, dwrac-3. 710";
reg = <0x3100C000 0x2000>;
i nterrupt-parent = <&gic>;
interrupts = <0 135 0>;
i nterrupt-nanes = "nacirq";
snps, pwd- gpi 0 = <&gpa 4 0>;
snps, pwd- acti ve-| ow,
snps, reset-gpi 0 = <&gpa 5 0>;
snps, reset-active-1 ow,
snps, reset - del ays-us = <0 10000 10000>;
snps, fi xed- burst;
snps, burst _| en = <0x8>; /* BLEN16 */
snps, pbl = <2>;
snps, force_sf_dma_node;
snps, perfect-filter-entries = <32>;
phy-nmode = "rgmi";
cl ock-names = "stmmuacet h";
pinctrl-names = "defaul t";
pinctrl-0 = <&et hO_def aul t >;

b

For other ADSP-SC5X X EZ-kit boards,

emac0: et hernet @x3100C000 {
conpati ble = "snps, dwmac", "snps, dwrac-3. 710";
reg = <0x3100C000 0x2000>;
i nterrupt-parent = <&gi c>;
interrupts = <0 148 0>;
interrupt-nanes = "nacirq";
snps, reset-gpi o = <&gpb 14 0>;
snps, reset-active-1| ow,
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snps, reset -del ays-us = <0 200 500>;
snps, fi xed- bur st ;

snps, burst _len = <0x8>; /* BLEN16 */
snps, pbl = <2>;

snps, force_sf _dma_node;

snps, perfect-filter-entries = <32>;
phy-node = "rgmi";

cl ock-nanes = "stnmmacet h";
pinctrl-nanes = "defaul t";

pinctrl-0 = <&et hO_def aul t>;

100M Ethernet

The 100M EMAC device is based on the STM MAC IP. MAC specific features start with "snps" in
device node can be configured according to the Documentation/devicetr ee/lbindings/net/stmmac.
txt document in the Linux sources.

emacl: ethernet @x3100E000 ({
compati bl e = "snps, dwrac", "snps, dwrac-3. 710";
reg = <Ox3100E000 0x2000>;
i nterrupt-parent = <&gi c>;
interrupts = <0 149 0>,
interrupt-nanmes = "nmacirq";
snps, fi xed- bur st ;
snps, burst _len = <0x4>; /* BLEN8 */
snps, pbl = <1>;
snps, force_thresh_dna_node;

phy-node = "rmii";
cl ock- nanes = "stmmacet h";
pinctrl-nanmes = "default";

pinctrl-0 = <&et hl _defaul t >;

5.4.4 Performance Benchmark Example

The Ethernet performance is tested with the netperf utility running on a Linux host on one end,
and on the ADSP-SC5xx EZKIT board on the other end. Please select netperf packagein
Buildroot for both target and host.

Linux Add-in: User Guide 130
May 2019



GMAC Ethernet Result

Test case

TCP_STREAM

TCP RR

UDP_STREAM

UDP_RR

No
Preemption
Client

(250HZ)

306.95
Mbps

1300.05
rps

304.04
Mbps

1323.08
rps

No
Preemption
Server

(250HZ)

200.38
Mbps

1305.18
rps

604.73
Mbps

1341.38
rps

Voluntary
Preemption
Client

(250HZ)

285.79
Mbps

1266.92
rps

304.40
Mbps

1321.42
rps

Voluntary Preemptible
Preemption Client
Server

(250HZ)
(250HZ)

195.34 289.40
Mbps Mbps
1293.63 1273.37
rps rps
601.08 27751
Mbps Mbps
1338.78 1298.85
rps rps

Preemptible

Server

(250HZ)

176.93
Mbps

1275.15
rps

597.69
Mbps

1297.38
rps

® Client meansthe netperf tool is running as atest client on the ADSP-SC5xx EZKIT, while
Server meansit isrunning as atest server on the ADSP-SC5xx EZKIT.

* No Preemption, Voluntary Preemption and Preemptible are 3 different kernel schedule

policies.

®* The ARM A5 coreruns at 450M clock whilethe DDR isat 225M clock during the test.

5.5 Linux LCD device driver

5.5.1 Introduction

This section describes the steps required to build and use LCD device driver on Linux using an

ADSP-SC58x board and aWV GA/LCD EI3 extender board.

WV GA/LCD EI3 Extender LCD board is not supported on the ADSP-SC573 EZ-KIT due to some
board level hardawre confilict, the SC573 processor itself is capable of doing this.

5.5.2 Hardware Setup
* ADSP-SC58x EZ-KIT: ADSP-SC589/SC584 EZ-Board

* A WVGA/LCD EI3 Extender Board

Linux Add-in: User Guide
May 2019

131



Connect the J1 connector on the LCD EI3 Extender Board to the P1A connector on the SC58x-
EZKIT

5.5.3 Software Configuration

The following configuration should be done on top of the sc589-ezkit/sc584-ezkit default
configuration.

Configure Buildroot

Run make menuconfig and enable video test program in the Linux image:

Target packages --->
M scel | aneous --->
[*] video test program

Configure Linux Kernel

Run make linux-menuconfig and configure the kernel as follows:

Enable touchscreen and backlight

Device Drivers --->
| nput devi ce support --->
[*] Touchscreens --->
<*> Anal og Devi ces AD7879-1/ AD7889-1 touchscreen interfa
ce
<*> support SPI bus connection

Enable NL8048HL WVGA LCD for ADSP-SC58x

Device Drivers --->
G aphi cs support --->
Frame buffer Devices --->
<*> Support for frame buffer devices --->
<*> NEC NL8048HL W/GA LCD for BF609
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Avoid LCD driver probe failure by disabling CAN bus support

[*] Networking support --->

< > CAN bus subsyst em support

5.5.4 Example

Enable LCD Back-light

# echo 102 > /sys/cl ass/ gpi o/ export
# echo high > /sys/class/gpi o/ gpi 0l02/direction

Make sure your LCD screen becomes white at this point.

Soft Switch Configuration

The settings in this section is only apply to ADSP-SC584 EZ-Board.

HHHH

echo
echo
echo
echo

484 > [ sys/ cl ass/ gpi o/ export
hi gh > /sys/cl ass/ gpi o/ gpi 0484/ di recti on
491 > [ sys/cl ass/ gpi o/ export
hi gh > /sys/cl ass/ gpi o/ gpi 0491/ direction

Run video_test Program

You will see acrossing curve like an"8" in the LCD window.

# video_test

How to Install Modules

Select these drivers as modules:

<w>
<M>

Anal og Devi ces AD7879-1/ AD7889-1 touchscreen interface

support SPI
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<M> Support for frame buffer devices --->
<M> NEC NL8048HL W/GA LCD for BF609

If AD7879 module has already been installed, removed it first:

# | snod

Modul e Si ze Used by
ad7879_spi 2222 0

ad7879 3763 1 ad7879_spi
# nodprobe -r ad7879_spi

# | snod

Modul e Si ze Used by

Then install the modules as follows:

# nodpr obe bf 609 _nl 8048

bf 609_nl 8048 31040000.1cd: LCD fb0O registered@ 4040000, dnma=28, i r q=34,
cs=39
# nodprobe ad7879_sp

i nput: AD7879 Touchscreen as /devices/platforn scb/31042000. sp
/spi _master/spi 0/ spi0.32/input/inputl

Now you can run LCD test as above.

5.6 Linux Sound Driver

5.6.1 Introduction

This section describes the steps required to build and use sound driver to record and play audio
files on Linux using an ADSP-SC5xx board.

The Advanced Linux Sound Architecture (ALSA) provides audio and MIDI functionality to the
Linux operating system.

For more information about the Advanced Linux Sound Architecture (ALSA), please refer to
http://www.al sa-project.org/main/index.php/Main_Page.

5.6.2 Hardware Setup
* An ADSP-SC5xx EZ-Board:
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
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* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
* Two line cables, aline-in and line-out cables

Take the ADSP-SC573 EZ-Board as an example, connect line-in cables to J3 and line-out cables to
J11, or you can plug one headphone into the Headphone JACK directly for DAC.

' T

""" @Pulse
H5007NL
.15389((3 CHINA

Headphone JACK Line outs from DAC Line-in to ADC
To Headphone from MIC

5.6.3 Software Configuration

The following configuration should be done on top of the SC589-ezkit/SC584-ezkit/SC573-ezkit
default configuration.

Configure Buildroot

Run make menuconfig and configure the image as follows:
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Enable alsa-lib support

Target packages --->
Libraries --->
Audi o/ Sound --->

-*- alsa-lib

Compile alsa-utils into Linux image

The ALSA utility provides many simple and powerful tools for testing the ALSA driversto make
sure they are working correctly, such as arecord, aplay, amixer, speaker-test, etc. arecord isa
command-line soundfile recorder for the ALSA soundcard driver, it supports several file formats
and multiple soundcards with multiple devices, aplay is much the same, only it playsinstead of
recording; amixer alows command-line control of the mixer for the ALSA soundcard driver;
speaker -test is a command-line speaker test tone generator for ALSA, it can be used to test the
speakers of adevice.

Target packages --->
Audi 0 and vi deo applications --->
[*] alsa-utils
ALSA utils selection --->
[*] am xer

[*] apl ay/arecord
[*] speaker-test
[*] nplayer
[*] Build and install nplayer (NEW

Configure Linux Kernel

Run make linux-menuconfig and configure the kernel as follows:

Enable ADAU1962 sound card driver

Device Drivers --->
<*> Sound card support --->
<k > Advanced Li nux Sound Architecture --->
<*> ALSA for SoC audi o support --->
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<*>  SoC Audio for the ADI SC5XX chip
<* > Support for the ADAU1962 board on
SC5XX ezkit board

Enable ADAU1979 sound card driver

Device Drivers --->
<*> Sound card support --->
<*>  Advanced Linux Sound Architecture --->
<*>  ALSA for SoC audi o support --->
<* > SoC Audio for the ADI SC5XX chip
<* > Support for the ADAU1979 board on SC5XX

ezkit board

5.6.4 Example

Find the device

After the configuration in above steps, you are able to find the audio device information in boot
log:
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usbcore: registered new interface driver usbhid
usbhid: USB HID core driver

01,2a,a0d,00

00,00,01,00

06,00,00,00

sc5xx-i2s-dal 31002000.12s: SPORT create success

snd-sc5xx scb:sound: adaul962-hifi <-> 31002000.1i2s mapping ok

snd-sc5xx scb:sound: adaul977-hifi <-> 31002000.i2s mapping ok

TCP: cubic registered

NET: Registered protocol family 17

do_initcall_level level 7

ThumbEE CPU extension supported.

IP-Config: Complete:
device=eth®, hwaddr=02:80:ad:20:31:e8, ipaddr=10.99.24.186, mask=255.255.255.0, gw=10.99.24.1
host=sc57x, domain=, nis-domain=(none)
bootserver=10.99.24.159, rootserver=10.99.24.159, rootpath=

ALSA device list:

#0: sc5xx-asoc-card

Freeing unused kernel memory: 9200K (c04depd® - cOddaeee)

Starting logging: OK

Starting mdev...

Starting watchdog...

Initializing random number generator... random: dd urandom read with 18 bits of entropy available

done.

Starting network...

/bin/sh: run-parts: not found

ssh-keygen: generating new host keys: ED25519

Starting sshd: OK

Starting inetd: OK

Welcome to Buildroot
buildroot login: stmmaceth 3100c000.ethernet ethe: Link is Up - 1@0Mbps/Full - flow control rx/tx

Welcome to Buildroot
buildroot login: root
Password:

You are ableto use arecord -l and aplay -I to find the card number.

# arecord -|
**** |ist of CAPTURE Har dware Devices ****
card 0: scbxxasoccard [scb5xx-asoc-card], device 1: ADAUL979 adaul977-
hifi-11]
Subdevices: 1/1
Subdevi ce #0: subdevice #0
# aplay -|I
**** | ist of PLAYBACK Hardware Devices ****
card 0: scbxxasoccard [scbxx-asoc-card], device 0: ADAUL962 adaul962-
hifi-0 []
Subdevi ces: 1/1
Subdevi ce #0: subdevice #0

In capture case, you can find "0" isthe card number, and "1" is the device number;

In playback case, you can find "0" isthe card number, and "0" is the device number.
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Amixer setting

If you want to unmute the ADC and DAC or adjust the volume, you can use the amixer tool.

# am xer -c O controls

num d=41, i f ace=M XER,
num d=49, i f ace=M XER,
num d=45, i f ace=M XER,
num d=42, i f ace=M XER,
num d=50, i f ace=M XER,
num d=46, i f ace=M XER,
num d=43, i f ace=M XER,
num d=51, i f ace=M XER,
num d=47, i f ace=M XER,
num d=44, i f ace=M XER,
num d=52, i f ace=M XER,
num d=48, i f ace=M XER,

name='
name='
name='
name='
name='
name='
name='
name='
name='
name='
name='
name='

ADC1
ADC1
ADC1
ADC2
ADC2
ADC2
ADC3
ADC3
ADC3
ADC4A
ADCA
ADCA

Capture Vol une’
DC Substraction
H ghpass-Filter
Capt ure Vol une'
DC Substraction
H ghpass-Filter
Capt ure Vol une'
DC Substraction
H ghpass-Filter
Capt ure Vol une’
DC Substraction
Hi ghpass-Filter

num d=3, i f ace=M XER, nane=' DAC Deenphasi s Swi tch'
num d=40, i face=M XER, nane=' DAC Over sanpl i ng Rate'
num d=2, i face=M XER, name="' DAC Pl ayback Switch'
nun d=1, i f ace=M XER, nanme=' DAC Pl ayback Vol une'
num d=5, i f ace=M XER, nanme=' DAC1 Pl ayback Switch’
num d=4, i face=M XER, nane=' DAC1 Pl ayback Vol unge’
num d=6, i face=M XER, name="' DAC1 Power Adj ust'

num d=32, i f ace=M XER,
num d=31, i f ace=M XER,
num d=33, i f ace=M XER,
num d=35, i f ace=M XER,
num d=34, i f ace=M XER,
num d=36, i f ace=M XER,
num d=38, i f ace=M XER,
num d=37, i f ace=M XER,
num d=39, i f ace=M XER,

name='
name='
name='
name='
nane='
name='
name='
name='
name='

DAC10
DAC10
DAC10
DAC11
DAC11
DAC11
DAC12
DAC12
DAC12

Pl ayback Switch
Pl ayback Vol une
Power Adj ust'
Pl ayback Switch
Pl ayback Vol une
Power Adj ust'
Pl ayback Switch
Pl ayback Vol une
Power Adj ust'

num d=8, i face=M XER, narme="' DAC2 Pl ayback Switch’
num d=7, i f ace=M XER, name=' DAC2 Pl ayback Vol une’
num d=9, i f ace=M XER, nane=' DAC2 Power Adj ust'

num d=11, i f ace=M XER,
num d=10, i f ace=M XER,
num d=12, i f ace=M XER,
num d=14, i f ace=M XER,
num d=13, i f ace=M XER,
num d=15, i f ace=M XER,
num d=17, i f ace=M XER,
num d=16, i f ace=M XER,
num d=18, i f ace=M XER,
num d=20, i f ace=M XER,
num d=19, i f ace=M XER,
num d=21, i f ace=M XER,
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nanme=
nanme=
nane=
nane=
nanme=
nanme=
name='
name='
nanme=
nanme=
nanme=
name='

DAC3
DAC3
DAC3
DACA
DACA
DACA
DAC5
DACS
DAC5
DACo6
DAC6
DAC6

Pl ayback Switch’
Pl ayback Vol une'
Power Adj ust'
Pl ayback Switch'
Pl ayback Vol une'
Power Adj ust'
Pl ayback Switch'
Pl ayback Vol une'
Power Adj ust'
Pl ayback Switch’
Pl ayback Vol une'
Power Adj ust'

Capture
Capture

Capture
Capture

Capture
Capture

Capture
Capture

Swi tch'
Swi t ch'

Switch'
Swi tch'

Swi tch'
Switch'

Swi tch'
Swi t ch'
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num d=23, i f ace=M XER,
num d=22, i f ace=M XER,
num d=24, i f ace=M XER,
num d=26, i f ace=M XER,
num d=25, i f ace=M XER,
num d=27, i f ace=M XER,
num d=29, i f ace=M XER,
num d=28, i f ace=M XER,
num d=30, i f ace=M XER,

If you want to increase the volume of ADC1, you can set a bigger value.

# am xer -c O cget num d=41

name='
name='
name='
name='
name='
name='
nanme=
nanme=
nane='

DAC7
DAC/
DACY
DAC8
DAC8
DAC8
DAC9
DAC9
DAC9

Pl ayback Switch'
Pl ayback Vol une'
Power Adj ust'
Pl ayback Switch'
Pl ayback Vol une'
Power Adj ust'
Pl ayback Switch'
Pl ayback Vol une'
Power Adj ust'

num d=41, i f ace=M XER, nane=" ADC1 Capt ure Vol une'

; type=l NTEGER, access=r w—R-, val ues=1, ni n=0, max=255, st ep=0

val ues=95

| dBmi nmaxnut e- m n=- 35. 62dB, max=60. 00dB

# amixer -c¢ 0 cset num d=41 200
nunm d=41, i f ace=M XER, nane=" ADC1 Capt ure Vol une’

; type=l NTEGER, access=rw - - R—, val ues=1, ni n=0, max=255, st ep=0

val ues=200

| dBm nmaxmut e- m n=- 35. 62dB, nax=60. 00dB

'DAC Playback Switch' isthe DAC master mute.

'DAC Playback Volume' is the master volume control.

'DACL1 Playback Switch' isthe DAC channel 1 mute control.

# am xer -c¢ 0 cget num d=5
num d=5, i face=M XER, nanme=' DAC1 Pl ayback Swi tch’

; type=BOOLEAN, access=rw-

val ues=on

-, val ues=1

You can set 0 or 1 to mute or unmute DAC channel 1.

'DACL1 Playback Volume' isthe DAC channel 1 volume control.

# am xer -c 0 cget num d=4
nunm d=4, i f ace=M XER, nanme=' DAC1 Pl ayback Vol une’

; type=l NTEGER, access=rw - - R—, val ues=1, ni n=0, max=255, st ep=0

val ues=255

| dBm nmaxmut e- m n=-95. 62dB, max=0. 00dB
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You can set value 0 - 255. Therangeis from -95.625 dB to 0 dB. Each 1-bit step corresponds to a
0.375dB change in volume.

'DACL1 Power Adjust' isthe DAC channel 1 power adjust control.

# am xer -c 0 cget num d=6
num d=6, i f ace=M XER, nane=' DAC1 Power Adj ust'
; type=ENUMERATED, access=rw--- - - - ,val ues=1,itens=4
. Iltem #0 ' Low Power'
;o ltem #1 ' Lowest Power'
|tem #2 ' Best Performnce'
: ltem #3 ' Good Performance'
val ues=2

Y ou can choose a power state for this DAC channel.

Record audio file

Y ou can use arecord tool to record audio stream, and we aready know "0" is the card number, "1"
is the device number for capture case in "Find the device" section, so you can use "-D hw:<card
number>, <device number>" to select the pcm device.

For example, record stereo 48KHz 32bits stream:

# arecord -D hw 0,1 -¢c 2 -r 48000 -f S32 LE -t wav 1.wav

Play audio file

If you have a sample wav file, you can use aplay tool or speaker-test tool or mplayer tool to test
the playback, and we already know "0" is the card number, "0" is the device number for playback

case, so you can use " -D hw:<card number>, <device number>" to select the pcm device. Also
you can use " -D plug:dmix:<card number>" for dmix plugin to test the playback.

# aplay -D hw 0,0 sanpl e. wav
# aplay -D plug:dm x: 0 sanpl e. wav

Or you can use speaker -test tool:

# speaker-test -D hw. 0,0 -c 2 -t sine -F S32_LE
# speaker-test -D plug:dmx:0 -¢c 2 -t sine -f 1000 -r 4800

Or you can use mplayer tool:
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# npl ayer sanpl e. wav

Loopback

If you want to hear the audio at the ADC input, you can use following command:

# arecord -D hw 0,1 -¢c 2 -r 48000 -f S32 LE | aplay -D hw. 0,0

5.7 GPIO operation

5.7.1 Introduction

A Genera Purpose Input/Output (GPIO) is aflexible software-controlled digital signal. They are
provided from many kinds of chip, and are familiar to Linux developers working with embedded

and custom hardware. Each GPIO represents a bit connected to a particular pin, or “ball” on Ball

Grid Array (BGA) packages. Board schematics show which external hardware connects to which
GPIOs. Drivers can be written generically, so that board setup code passes such pin configuration
datato drivers.

Often different aspects of the GPIO need to be controlled, such as:
® direction: input or output
* value: set or unset
® polarity: high or low

® edge: rising or falling

5.7.2 Hardware
* ADSP-SC5xx EZKIT Board:
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above

In the ADSP-SC58x processors there are 7 gpio blocks, called PORTA..PORTG. Each PORTx
interface has 16 GPIO pins. PORT(A-G) pins are brought out on the 110 pins of SC589-EZKIT
(PAO-PG13) and 80 pins of SC584-EZKIT(PAO-PD16). While in the ADSP-SC573 processors
there are only 6 gpio blocks, called PORTA..PORTF.
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5.7.3 Application space GPIO support

Standard Linux kernel have inside a specia interface allow to accessto GPIO pins. Y ou can use

kernel menuconfig (linux-menuconfig) to verify that these interfaces are active in your kernel and,
if necessary, enable them.

The kernel tree path is the following:

Synbol : GPl O_SYSFS [ =y]
Prompt: /sys/class/gpio/... (sysfs interface)
Defined at drivers/gpio/Kconfig:51
Depends on: GPI OLIB && SYSFS && EXPERI MENTAL
Locati on:
-> Kernel configuration
-> Device Drivers
-> GPI O Support (GPIOLIB [=y])

5.7.4 Paths in Sysfs
There are three kinds of entry in /sys/class/gpio:
® Control interfaces used to get userspace control over GPIOs
* GPIOsthemselves
® GPIO controllers ("gpio_chip" instances)
Thisisin addition to standard filesincluding the "device" symlink.

The control interfaces are write-only:

/ sys/ cl ass/ gpi o/

"export" ... Userspace nmay ask the kernel to export control of
a GPIOto userspace by witing its nunber to this file.

Exanpl e: "echo 19 > export" will create a "gpi 019" node
for GPIO #19, if that's not requested by kernel code.

"unexport" ... Reverses the effect of exporting to userspace

Exampl e: "echo 19 > unexport” will renove a "gpi 019"
node exported using the "export" file.

GPl O signal s have paths |ike /sys/class/gpio/gpio42/ (for GPlO #42)
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and have the following read/wite attributes:

/ sys/ cl ass/ gpi o/ gpi oN

"direction" ... reads as either "in" or

"val ue"

" edgen

out Thi s val ue may
normal ly be witten. Witing as "out" defaults to
initializing the value as low. To ensure glitch free
operation, values "low' and "high" may be witten to
configure the GPlO as an output with that initial value.

Note that this attribute *will not exist* if the kerne
doesn't support changing the direction of a GPIQ or
it was exported by kernel code that didn't explicitly
al | ow userspace to reconfigure this GPIO s direction

reads as either 0 (low) or 1 (high). If the GPIO
is configured as an output, this value may be witten;
any nonzero value is treated as high

If the pin can be configured as interrupt-generating interrupt
and if it has been configured to generate interrupts (see the
description of "edge"), you can poll(2) on that file and
pol1(2) will return whenever the interrupt was triggered. If
you use poll(2), set the events POLLPRI and POLLERR. |f you
use select(2), set the file descriptor in exceptfds. After
pol1(2) returns, either |seek(2) to the beginning of the sysfs
file and read the new value or close the file and re-open it
to read the val ue.

reads as either "none", "rising", "falling", or
"both". Wite these strings to select the signal edge(s)
that will make poll (2) on the "value" file return

This file exists only if the pin can be configured as an
i nterrupt generating input pin.

"active_low' ... reads as either 0 (false) or 1 (true). Wite

any nonzero value to invert the value attribute both
for reading and witing. Existing and subsequent
pol 1 (2) support configuration via the edge attribute
for "rising" and "falling" edges will follow this
setting.

GPIO control l ers have paths |ike /sys/class/gpio/gpiochip42/ (for the
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controller inplementing GPICs starting at #42) and have the foll ow ng
read-only attributes:

/ sys/ cl ass/ gpi o/ gpi ochi pN

"base" ... same as N, the first GPI O nanaged by this chip
"l abel™ ... provided for diagnostics (not always unique)
"ngpio" ... how many GPIGs this nanges (Nto N + ngpio - 1)

5.7.5 Dump the GPIO configuration

# cat /sys/kernel/debug/ gpio
GPI Gs 0-15, platform 31004000. gport, adi-gpio:
GPI Gs 16-31, platform 31004080. gport, adi-gpio:
gpi 0-30 (ndio-reset ) out hi
GPl Gs 32-47, platform 31004100. gport, adi-gpio:
GPl s 48-63, platform 31004180. gport, adi-gpio:
GPI Gs 64-79, platform 31004200. gport, adi-gpio:
GPI Gs 80-95, platform 31004280. gport, adi-gpio:
GPl Gs 96-101, platform 31004300. gport, adi-gpio:
GPl Os 480-495, i2c/0-0022, ncp23017, can sl eep:
GPl Gs 496-511, i2c/0-0021, ncp23017, can sl eep:

5.8 12C Bus

5.8.1 Introduction

The Inter-Integrated Circuit (12C) busis atwo wire multi-master/slave low speed serial bus.
Multiple slave devices may be accessed over the same bus, using a unique 7-bit addresses for each
slave. Communication on the busis half-duplex, and slaves do not transmit any data unless a
master has addressed it first.

From the Linux point of view the driver for 12C hardware controller is the adapter driver, while
driversfor the peripheral 12C devices are the client drivers. The adapter driver is provided by ADI,
and most of the work that a product developer needs to do isin implementing the client driver to
connect a specific 12C slave device to applications running under Linux on the SC5xx processor.

Linux Add-in: User Guide 145
May 2019



This document focuses on explaining the programming interface for the 12C client driver, it talks
about how to create the client driver from both kernel and user space, to guide the audience to
develop the client driver of their own.

5.8.212C in the Linux Kernel

This section talks about the |2C kernel driver framework and how to implement the client 12C
driver from kernel space.

I2C Kernel Driver

The main source code for the SC5xx 12C adapter driver isin drivers/i2c/busses/i2c-bfin-twi.c. The
"Blackfin" name is used here because the ADSP-SC5xx processors use the same hardware I P for
the |2C interface as the ADSP-BFxxx series. The device tree description for the 3 controllers, i2c0,
i2cl and i2c2 isin file arch/arm/boot/dts/sc58x.dtsi or arch/arm/boot/dts/sc57x.dtsi. Select from the
following options to enable the 12C adapter driver, and you can set the clock speed from there:

Li nux Kernel Configuration

Device Drivers --->
| 2C support --->
| 2C Hardware Bus support --->

<*> Bl ackfin TW 12C support
(50) Blackfin TW 12C cl ock (kHz)

I2C Client Driver Example

In this section we take audio codec driver for ADAU1977 as an example to show the typical code
structure for the 12C client driver, demonstrating how users normally initialize a client's driver,
register it to the system, then use the registered method to do data read/write viathe 12C bus. The
main source code file for this example includes sound/soc/codecs/adaul977-i2c.c, sound/soc/codecs
/adaul977.c, drivers/base/regmap/regmap-i2c.c and device tree file arch/arm/boot/dts/sc589-ezkit.
dts.

Client driver instance

The following C code defines a client driver instance, which is later registered to the Linux 12C
sub-system. See the source code for details on the implementation of each method.

static struct i2c_driver adaul977_i2c_driver = {
.driver = {
. hanme = "adaul977",
.owmer = TH S _MODULE,
.of _match_table = of _match_ptr(adaul977_dt _ids),
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b
. probe = adaul977_i 2c_probe,

.renmove = adaul977_i 2c_renove,
.id _table = adaul977_i 2c_i ds,

Register

The following C code registers the above client driver to the Linux 12C sub-system

nmodul e_i 2c_dri ver (adaul977_i 2c_driver);

Data read/write method

This audio codec driver uses the regmap programming interface, which is built upon the lower
level of the |2C data read/write interface, to do the data read/write immediately with code of the
following stylein the file sound/soc/codecs/adaul977.c

ret regmap_read(adaul977->regmap, ADAUL977 REG PLL, &val);

ret regmap_wite(adaul977->regmap, ADAUL977 REG POVER,

ADAU1977_POWNER_RESET) ;

This regmap interface for the 12C bus isimplemented in file drivers/base/regmap/regmap-i2c.c. In
thisfile, we can see the 12C bus data read/write is carried out via either the raw 12C transfer
interface or the SMBus interface. Take the SMBus for example:

Read data:

static int regmap_snbus_byte_reg_read(void *context, unsigned int

reg,
unsigned int *val)
{
struct device *dev = context;
struct i2c_client *i2c = to_i2c_client(dev);
int ret;
if (reg > Oxff)
return -ElI NVAL;
ret = i2c_snbus_read_byte_data(i2c, reg);
if (ret <0
return ret;
*val = ret;
return O;
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Write data:

static int regmap_snbus_byte reg wite(void *context, unsigned int

reg,
unsigned int val)

{

struct device *dev = context;

struct i2c _client *i2c = to_i2c_client(dev);

if (val > Oxff || reg > Oxff)

return -ElI NVAL;

return i2c_snbus_wite byte data(i2c, reg, val);

}

SMBus protocol and its APIsis a subset of the 12C protocol and iswidely used for the 12C device
driver in Linux, get more details on the SMBus protocol from the kernel source: Documentation/i2c
/smbus-protocol.

5.8.312C in User Space

Usually 12C devices are controlled by the device driver in kernel space, but we can also implement
this from user space.

Kernel configuration

Linux kernel introduced an i2c-dev layer. It exports the adapter driver for the 12C controller as
device nodes to user space, so we can implement the driver for a specific 12C client in user space.
To take advantage of this feature, we need to enable the i2c-dev interface from the kernel menu
configuration

Li nux Kernel Configuration

Device Drivers --->
| 2C support --->
<* > | 2C device interface

Get more detail s about i2c-dev interface from Documentati on/i2c/dev-interface.

Example

The TWI LCD 12C driver code is agood example for an |2C user space driver. Enable the
following package in Buildroot:
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Bui | dr oot Configuration
Target packages --->
M scel | aneous --->
[*] tw lcd test

Once rebuilt, we will have the source code in output/build/twi_lcd test. Thefile
twilcd_userspace test.c isthe main source code for this example. We can see the genera steps for
implementing a user space |2C client driver in function main, code skeleton as follows:

int main (int argc, char *argv[])
{
int file;
int adapter_nr = 2; /* probably dynanically deternined */
char fil ename[ 20];
snprintf(filename, 19, "/dev/i2c-%l", adapter _nr);

[** QOpen the |2C controller device node **/
file = open(fil ename, O RDWR);

if (file <0) {
/* ERROR HANDLI NG you can check errno to see what went
wrong */

}

int addr = 0x40; /* The |12C address */

exit(1);

/** Set the address for the |12C peripheral device **/
if (ioctl(file, 12C SLAVE, addr) < 0) {
/* ERROR HANDLI NG you can check errno to see what went
wrong */

}

/* Using SMBus conmands for data transaction*/
res = i2c_snbus_read word_data(file, reg);
if (res <0) {

/* ERROR HANDLI NG i2c transaction failed */
} else {

/* res contains the read word */
}

exit(1);
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5.9 Link Port driver

5.9.1 Introduction

Link ports allow the processor to connect to other processors or peripheral link ports using asimple
communication protocol for high-speed parallel datatransfer. This peripheral allows a variety of |
/O peripheral interconnection schemesto I/O peripheral devices as well as co-processing and
multiprocessing schemes.This document describes how to do a data transaction test vialink ports

on SChxx EZ-Board.

5.9.2 Hardware Setup
* An ADSP-SC5xx EZ-Board:
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
* A linkport cable
Connect the LINK PORT 0 and LINK PORT 1 with the matched cable in the target board.

\
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5.9.3 Software configuration

The following configuration should be done on top of the SC589-ezkit/SC584-ezkit/SC573-ezkit

default configuration.
Buildroot configuration

Compile Linkport test program into Linux image

Tar get packages --->
M scel | aneous --->
[*] bfin linkport test

Linux kernel configuration

Enable Linkport driver

Device Drivers --->
Character devices --->
<*> Bl ackfin LI NKPORT dri ver

Note:

* Needto disablethe CAN, MTD, SPI support, due to Linkport hardware pin conflicts with

them.

* |tisanormal phenomenon that the network doesn't work when using the Linkport due to

the hardware pin conflicts.

[*] Networking support --->
<N> CAN bus subsystem support ----
Device Drivers --->
<N> Menory Technol ogy Devi ce (MID)
[N SPI support ----
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Build and Load Buildroot

Now build the buildroot and load the image onto the target board. See SC5xx EZ-Kit Linux Quick
Start Guide for more details.

5.9.4 Test Example
linkport_test will send datato linkportl, and receive data from linkportO, then verify the data.

# |inkport_test
i nkport test passed

5.10 USB interface

5.10.1 Introduction

This document introduces usage of USB interface for SC5XX Linux. There are two different kinds
of USB controller on SC5X X silicon, one supports OTG for USB2.0, which is able to work as Host
or Device dynamically according to the standard USB HNP protocol. Another support Host or
Device only, dedicated hardware and software configurations should be made in advance to

identify it isfor Host or Device mode. Below table shows numbers of the USB controller for SC589
/584/573 chips.

USB 2.0 Host/Device/OTG USB 2.0 Host/Device
SC589 1 1
SC584 1 0
SC573 1 0

In this document, we cover configuration and example on how to use USB interface in Host,
Device, and OTG mode, we take ADSP-SC589 EZ-Board as example, on this board, we have one
OTG port, and another port configured as Device port from hardware. We will use OTG USBO
port to illustrate both Host and OTG cases, use USB1 to illustrate Device only example.
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5.10.2 Hardware Setup

Host application

Connect the USB micro-A plug to A receptacle adaptor cable (found in the EZ-Board box) to the
OTG port, below photo shows when it acts as Host and connected to a USB memory stick.

Device application

Connect the USB micro-B plug cable into the USB HS Device port, as showing below:

i -

TO HOST PC

Note we can also connect the cable to the OTG port, in this case OTG port will work as Device.

OTG application

The USB OTG port can work as either Host or Device, depends on the way we connect it, for Host
or Device application, asillustrated previoudly.

5.10.3 USB HOST Example

Below shows how to use the USB in host mode, there are two ways to use USB in host mode, one
isusing as Host when it isworking in OTG mode, another iswhen it isworking in Host only
mode. In this section we take the Host only on SC589 EZ -Board OTG port as example, connect it
to aUSB memory stick for file read/write. We will need to connect the USB cable as described in
Host application in hardware setup section.
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Kernel Configuration

Configure the kernel as below to set the USB controller in Host only mode, and enable the USB
Mass Storage support, then rebuild and boot the generated ulmage

For how to do configuration and rebuilding from source code, refer to: Configure and build from
source code

Device Drivers --->
[*] USB support --->
<* > Support for Host-side USB
USB Physi cal Layer drivers --->
<*> NOP USB Transceiver Driver
<* > USB Gadget Support --->

ADI USB specific configuration depends on selection of the "Support for Host-side USB" and
"USB Gadget Support" options. ADI USB specific configuration will not appear until " Support for
Host-side USB" and "USB Gadget Support" options are selected at the same time:

Device Drivers --->
[*] USB support --->
<* > Inventra Hi ghspeed Dual Role Controller (TI, AD
MJUSB Mode Sel ection (Host only node) --
<* > ADI

MJSB DVA node (Inventra) --->

Device Drivers
SCSI devi ce support --->
<*> SCS| device support
<*> SCSI disk support
[*] USB support --->
<*k> USB Mass Storage support

Host Test

Boot the generated ulmage, connect the USB memory stick, kernel outputs messages |ooks like
below:
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usb 1-1: new hi gh-speed USB devi ce number 8 using rusb-hdrc
usb-storage 1-1:1.0: USB Mass Storage device detected
scsi2 : ush-storage 1-1:1.0

scsi 2:0:0:0: Direct-Access SanDi sk Cruzer Bl ade 1.27 PQ O
ANS] :

sd 2:0:0:0: [sda] 15633408 512-byte | ogical blocks: (8.00 GB/7.45

G B)

sd 2:0:0:0: [sda] Wite Protect is off

sd 2:0:0:0: [sda] Wite cache: disabled, read cache: enabl ed,
doesn't support DPO or FUA

sda:

sd 2:0:0:0: [sda] Attached SCSI renovabl e disk

Then we can mount the memory stick as below for file read/write test, below example assumes
thereis FAT partition on the memory stick.

# mount -t vfat /dev/sdal / mt
EXT2-fs (sda): warning: nounting unchecked fs, running e2fsck is
recommended

5.10.4 USB Device Example

Linux is supporting the USB Device function through gadget framework, when enabling these
gadget modules, SC5X X boards running Linux can be connected to USB Host, presenting
themselves as Device like mass storage, audio sound card, and Ethernet devices.

This example shows SC589 EZ-Board work as USB Device, as a mass storage device. We will
need to connect the cable to USB1 port as described in Device application in hardware setup
section.

Kernel Configuration

Device Drivers --->
[*] USB support --->
<* > Support for Host-side USB
USB Physi cal Layer drivers --->
<*> NOP USB Transceiver Driver
<* > USB Gadget Support --->

ADI USB specific configuration depends on selection of the "Support for Host-side USB" and
"USB Gadget Support” options. ADI USB specific configuration will not appear until " Support for
Host-side USB" and "USB Gadget Support" options are selected at the same time:

Linux Add-in: User Guide 155
May 2019



Device Drivers --->

[*] USB support --->
<* > I nventra H ghspeed Dual Role Controller (TI, AD
MJUSB Mode Sel ection (Gadget only node) --->
*** Platform d ue Layer ***
<k > ADI
MJUSB DVA node (I nventra) --->
Device Drivers --->
[*] USB support --->
<* > USB Gadget Support --->
<M Mass Storage Gadget

Device Test
Build and boot the generated ulmage.
On the SC589 board console:

# dd i f=/dev/zero of =/fsg. bl ock bs=1M count =16

16+0 records in

16+0 records out

# nodprobe g_mass_storage file=/fsg.block stall =0

Nurmber of LUNs=8

Mass Storage Function, version: 2009/09/11

LUN: renmovable file: (no nmediun)

Nunber of LUNs=1

LUN: file: /fsg. bl ock

Nunber of LUNs=1

g_mass_storage gadget: Mass Storage Gadget, version: 2009/09/11
g_mass_storage gadget: userspace failed to provide i Serial Nunber
g_nass_storage gadget: g_nmass_storage ready

When connecting to host PC by USB cable, on the host PC console there will be message:

# g_mass_storage gadget: high-speed config #1: Linux File-Backed
St or age
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Host PC will create a new /dev/sdb(not fixed, just a example) device for DEVICE board
automaticlly, do the following on Host PC to format the mass storage device disk:

$ sudo fdisk /dev/sdb
Devi ce contains neither a valid DOS partition table, nor Sun, SGE@ or

OSF di skl abel
Bui | di ng a new DOS di skl abel with disk identifier 0x5926a9el.
Changes will remain in nmenory only, until you decide to wite them

After that, of course, the previous content won't be recoverable.
Warning: invalid flag 0x0000 of partition table 4 will be corrected

by w(rite)

Conmmand (mfor help): n
Partition type:
p primary (O primary, 0O extended, 4 free)
e ext ended
Sel ect (default p): p
Partition nunber (1-4, default 1): 1
First sector (2048-32767, default 2048):
Usi ng default value 2048
Last sector, +sectors or +size{K, MG (2048-32767, default 32767):
Usi ng default value 32767

Command (mfor help): w
The partition table has been altered!

Calling ioctl() to re-read partition table.

Synci ng di sks.

0. OOuser 0.09system 0: 31. 02el apsed 0%CPU ( Oavgt ext +Oavgdat a
2576maxr esi dent ) k

144i nput s+8out put s

(Omaj or +111mi nor) pagef aul t s Oswaps

On host PC do the following to format the USB mass storage device partition.

$ sudo nke2fs /dev/sdbl

nke2fs 1.42.9 (4-Feb-2014)

Fil esystem | abel = OS

type: Linux

Bl ock size=1024 (| o0g=0)

Fragment size=1024 (| og=0)

Stride=0 bl ocks, Stripe w dth=0 bl ocks

3840 inodes, 15360 bl ocks

768 bl ocks (5.00% reserved for the super user
First data bl ock=1 Maxi mum fil esystem bl ocks=15728640
2 bl ock groups
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8192 bl ocks per group, 8192 fragnments per grou

1920 i nodes per group Superblock backups stored on bl ocks:
8193

Al l ocating group tables: done

Witing inode tables: done
Witing superblocks and fil esystem accounting information: done

Then we can mount it for read/write test from host PC:

$ sudo nkdir -p /mmt/usb
$ sudo nount -t ext2 -o sync /dev/sdbl /mmt/usb

5.10.5 USB OTG Example

SC589 EZ-Board can work in either Host or Device mode from the USBO OTG port, depending on
how it is connected and configured. To support both Host and Device from this port, we will need
to change the kernel configuration slightly from the Host Only modein USB Host Example
section, set it to Dual Role mode, as below:

Device Drivers --->
[*] USB support --->
<* > I nventra Hi ghspeed Dual Role Controller (TI, AD
MJUSB Mode Sel ection (Dual Role node) --->
*** Platform d ue Layer ***
<* > ADI
MJUSB DVA node (Il nventra) --->

Then we can test it to work as either USB Host or Device, following description in "USB Host
Example" and "USB Device Example" sections above. Note for working as Host from this mode,
we will also need to probe either of the gadget modules, for example do "modprobe g_serial”.

5.11 General Bluetooth Dongle via USB

5.11.1 Introduction

Bluetooth is alow-cost, low-power, short-range wireless technology. It was designed as a
replacement for cables and other short-range technologieslike IrDA. Bluetooth operatesin
"personal ared’ range, that typically extends up to 10 meters. More information about Bluetooth
can be found at <http://www.bluetooth.com/>.
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Linux has support for amost any Bluetooth USB dongle. This document will guide users on how
to set up a Bluetooth USB dongle on Linux.

5.11.2 Hardware Setup
* An ADSP-SC5xx EZ-Board:
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
* A Bluetooth USB dongle

5.11.3 Software Configuration

Configure Linux Kernel
Please enable Bluetooth Support and the HCI USB driver.

[*] Networking support --->

<*> Bl uet oot h subsystem support --->

[*] Bluetooth Cassic (BR EDR) features --->

<*> RFCOW protocol support --->
[*] RFCOW TTY support --->

<*> BNEP protocol support
[*] Milticast filter support
[*] Protocol filter support

<*> HI DP protocol support

[*] Bl uet oot h device drivers

<*> HCl USB driver

Note that by the default configuration, the USB port works on OTG mode. Users need to probe the
USB Bluetooth dongle before it can work.

Otherwise users can select USB host mode for the USB dongle. For detailed information about
how to configure USB, please refer to USB interface

(Optional)
Device Drivers --->
HI D support --->
[*] USB support --->
MUSB Mode Sel ection (Host only node)--->
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(X) Host only node
( ) Gadget only node
( ) Dual Role only node

Configure Buildroot

Users need to select bluez-utilities to set up the Bluetooth devices.

Target packages --->
Net wor ki ng applications --->
[*] bluez-utils

5.11.4 Example

Plug in the USB dongle. If the USB interface isin host mode the device should be detected
automatically:

usbhid: USB H D core driver
usb 1-1: new full-speed USB devi ce nunber 2 using nusb-hdrc

If the USB interface isin OTG mode then the device must be probed first:

# nodprobe g_seri al

Bring up the interface:

# hciconfig hci O up
# hciconfig
hci 0: Type: BR/EDR Bus: USB

BD Address: 00:18: E4:08: CC:30 ACL MIU. 192: 8 SCO MIU: 64: 8
UP RUNNI NG PSCAN

RX byt es: 383 acl:0 sco:0 events: 16 errors:0
TX bytes: 300 acl:0 sco: 0 conmmands: 15 errors: 0

Users can use "hcitool"” to set the configuration of Bluetooth connections.
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# hci t ool

hcitool - HClI Tool ver 4.101

Usage:
hci t ool
Opti ons:
--help
-i dev
Commands:
dev
i nq
scan
name
info
spi nq
epi nq
cmd
con
cc
dc
Sr
cpt
rssi
I g
t pl
af h
I'p
| st
aut h
enc
key
cl kof f
cl ock
| escan

[ options] <command> [conmand par amnet er s]

Di splay help
HCl devi ce

Di spl ay | ocal devices

I nquire renote devices

Scan for renote devices

Get name fromrenote device

Get information fromrenote device
Start periodic inquiry

Exit periodic inquiry

Submt arbitrary HCl conmands

Di spl ay active connections

Create connection to renote device
Di sconnect from renote device
Switch master/slave role

Change connection packet type

Di spl ay connecti on RSSI

Display link quality

Di splay transnit power |evel

Di spl ay AFH channel nap
Set/display link policy settings
Set/display |ink supervision tineout
Request aut henti cation

Set connection encryption

Change connection |link key

Read cl ock offset

Read | ocal or renmpte clock

Start LE scan

| ewd add Add device to LE White List

lewlrm
| ewl sz
lewl clr
| ecc

| edc

| ecup

Renove device from LE Wiite List
Read size of LE Wiite List

Clear LE White i st

Create a LE Connection

Di sconnect a LE Connection

LE Connection Update

For nore information on the usage of each command use:

hci t ool

<command> --hel p

For more information on the usage of each command use:

# hcitool <conmand> --help

Take some commands as example, such as show HCI devices
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# hcitool -i hciO dev
Devi ces:
hci O 00: 18: E4: 08: CC: 30

Scan and inquire for Bluetooth devicesin the area:

# hcitool -i hciO scan
Scanning ...

30: F9: ED: E1: 9E: A9 DR- BT140Q

34: 80: B3: 4D: 5F: 5A m 4
# hcitool -i hciO ing
Inquiring ...

34:80: B3: 4D: 5F: 5A cl ock offset: 0x2555 cl ass: 0x5a02
Oc

30: F9: ED: E1: 9E: A9 clock offset: 0Ox57f5 cl ass: 0x2404
08

Get some information from these devices:

# hcitool -i hciO info 30:F9: ED: E1: 9E: A9
Requesting information ...
BD Address: 30: F9: ED: E1: 9E: A9
Devi ce Nane: DR-BT140Q
LMP Version: 2.0 (0x3) LMP Subversion: 0x1225
Manuf acturer: Canmbridge Silicon Radio (10)
Features: Oxff Oxff Ox8f Ox7e 0x98 0x19 0x00 0x80
<3-sl ot packets> <5-slot packets> <encryption> <sl ot
of f set >
<timng accuracy> <role swi tch> <hold nbde> <sniff
node>
<park state> <RSSI > <channel quality> <SCO |i nk>
<HV2 packet s>
<HV3 packets> <u-law | og> <A-law | og> <CVSD> <pagi ng

scheme>
<power control > <transparent SCO> <broadcast encrypt>
<EDR ACL 2 Mips> <EDR ACL 3 Mips> <enhanced i scan>
<interlaced iscan> <interlaced pscan> <inquiry with

RSSI >
<AFH cap. sl ave> <AFH cl ass. sl ave> <3-sl|ot EDR ACL>
<5-sl ot EDR ACL> <AFH cap. naster> <AFH cl ass.

mast er >
<ext ended features>

Ping adevice:
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# 12ping -i hciO -f 30:F9: ED: E1: 9E: A9

Ping: 30: F9: ED: E1: 9E: A9 from 00: 18: E4: 08: CC: 30 (data size 44)
bytes from 30: F9: ED: E1: 9E: A9 id O tinme 30.38ns

bytes from 30: F9: ED: EL: 9E: A9 id 1 tine 8.70ns

bytes from 30: F9: ED. E1: 9E: A9 id 2 tine 8.48ns

bytes from 30: F9: ED: E1: 9E: A9 id 3 tine 8.90ns

bytes from 30: F9: ED: E1: 9E: A9 id 4 tine 8.51ns

ArADMDMAN

5.12 Kernel API for DMA operation

5.12.1 Introduction

The Direct Memory Access (DMA) controller in the ADSP-SC5xx processor allows automated
datatransfers with minimal overhead for the core. DMA transfers can occur between any of the
DMA capable peripherals (such as the SPORT or PPI) and the memory in L2 SRAM or external
DDR.

5.12.2 Linux DMA Framework
There are two aspects of the Linux DMA framework.
® Thegeneric Linux DMA mapping AP
®* The DMA API for the SC5xx onchip DMA controller

Linux DMA Mapping API

* Document: linux-kernel/Documentation/DM A-API-HOWT O.txt, Linux Device Driver

(3rd) - chapter 15.

® API definition: linux-ker nel/include/linux/dma-mapping.h, linux-ker nel/ar ch/arm
/include/asm/dma-mapping.h

DMA operations allocate a buffer and pass bus addresses to your device. A DMA mappingisa

combination of allocating a DMA buffer and generating an address for that buffer that is accessible

by the device.

DMA mappings must also address the issue of cache coherency. Modern processors keep copies of
recently accessed memory areas in afast, local cache. Without this cache, reasonable performance
isnot possible. If your device changes an area of main memory it isimperative that any processor

caches covering that area be invalidated. Otherwise the processor may work with an incorrect

Image of main memory and data corruption may result. Similarly, when your device uses DMA to

read data from main memory any changes to that memory residing in processor caches must be
flushed out first.
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On SCbhxx, DMA mapping is done in the same way as other ARM processors.
dma_alloc_coherent() can be called to allocate a DMA buffer in the drivers. A block of 256k
bytes DDR pool isreserved for DMA atomic, coherent usage while the normal coherent DMA
memory is reserved from DDR without asize limit. New VM areas and page table entries of the
allocated page structures are created with the uncacheabl e page attribute before the area address
pointer is returned.

If you are writing a portable device driver, make sure to use the generic DMA APIs (for afull list
please refer to the documentation):

void *dna_al | oc_coherent (struct device *dev, size_t size, dma_addr _t
*dma_handl e, gfp_t gfp);

voi d dma_free_coherent (struct device *dev, size_t size, void *vaddr,
dma_addr _t dna_handl e);

dma_addr _t dna_map_singl e(struct device *dev, void *ptr, size_t
size, enumdma_data _direction dir)

dnma_addr _t dna_map_page(struct device *dev, struct page *page,
unsigned | ong offset, size t size, enumdnma_data_direction dir)

int dma_map_sg(struct device *dev, struct scatterlist *sg, int
nents, enum dme_data_direction dir);

What is a bus address

When the CPU (say with the MMU turned off) wants to access physical memory it puts that
address on its output pins. Thisaphysical Address.

When a peripheral device wants to access the same physical memory (asin a DMA function) it
may have to use a different address to get to the same physical location. Thisisa bus address.

So abus addressisthe address used by a peripheral to access a certain physical address.

Generic DMA mapping guide
Please refer to the Linux kernel document DMA API HOWTO for details.

DMA APIs for SC5xx
The SC5xx processor offers awide array of DMA capabilities.
* 44 Different DMA channels
* Memory to Memory and 10 to Memory Channel transfers

® Dua X and Y indexing Address counters
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* Register base configuration

* Flexible Descriptor Based Configuration

* Memory interface supporting 8, 16, 32, 64, 128 and 256 bit data transfers
® Peripheral interface supports 8, 16 and 32 bit data transfers

* |nterrupt on each DMA packet completion

* Flexible DMA Priority

Flow Types and Descriptor
There are 6 different ways the DMA controller can be set up. These are called Flow types
* FLOW_STOP - Stop after the current job
* FLOW_AUTO - Autobuffer, Repeat the current transfer until stopped
® FLOW_LIST - Usealinked list of descriptors
* FLOW_ARRAY - Use asequential list of descriptors

* FLOW_LIST_DEMAND - Usealinked list of descriptors and fetch the next only after the
DMA channel detects an incoming trigger event

* FLOW_ARRAY_DEMAND - Use asequential list of descriptors and fetch next only after
the DMA channel detects an incoming trigger event

The flow type can be defined in a CONFIG word in a descriptor so the modes can be mixed and
the operation quite complex.

Descriptors are used to control the DMA channel and allow a complex stream of data packets to be
assembled if required.

® Array Descriptor - Simple Sequential array of descriptorsin memory
® List Descriptor - Descriptors chained via address word in memory

For descriptor list mode, at a minimum the DMA_DSCPTR_NXT register must be written prior to
write to the DMA_CFG register, which is the special action required to start the DMA channel. For
descriptor array mode, at aminimum the DMA_DSCPTR_CUR register must be written prior to
writing to the DMA_CFG register, which is the special action required to start the DMA channel.

One other slight complexity in the descriptor is the fact the DMA controller does not have to read
ALL of thewordsin the descriptor array. The NDSIZE part of the CONFIG Register contains the
number of elementsto read into the DMA controller for this operation.

Descriptor Memory Layout

List Descriptor:
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struct dmasg {
voi d *next _desc_addr;
unsi gned | ong start_addr;
unsi gned | ong cfg;
unsi gned | ong x_count;
| ong x_nodi fy;
unsi gned | ong y_count;
long y_nodify;

} __packed,;

Array Descriptor:

struct dnma_desc_array {
unsigned | ong start_addr;
unsi gned | ong cfg;
unsi gned | ong x_count;
[ ong x_nodify;
} __packed;

2-D DMA
2-D DMA can be roughly viewed as:

/[* Correct nme if the boundary check is wong */
for (; Y_COUNT > 1; Y_COUNT--)
{
for (; X COUNT > 1; X COUNT--)
DMAX_CURR_ADDR += X_MODI FY;
DMAX _CURR _ADDR += Y_MODI FY;
}

In some video application, 2-D DMA is more convenient to use than 1-D DMA.

MDMA Copy Wrapper for Linux Drivers

As an atrenative to setting up MDMA by yourself there exist APIsto use MDMA. See AP
implementation in ar ch/ar m/mach-sc58x/dma.c or ar ch/arm/mach-sc57x/dma.c .

voi d *dma_nencpy(voi d *dest, const void *src, size_t count)

voi d *dma_mencpy_nocache(voi d *dest, const void *src, size_t count)
voi d *safe_dma_nmencpy(voi d *dest, const void *src, size t count)
voi d early dma_nencpy(void *dest, const void *src, size_t count)
void early_dma_nencpy_done(voi d);
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DMA Operation for Linux Drivers

Please refer to: ar ch/ar m/mach-sc58x/include/mach/dma.h, and ar ch/ar m/mach-sc58x/dma.c
or ar ch/ar m/mach-sc57x/include/mach/dma.h, and ar ch/ar m/mach-sc57x/dma.c.

The DMA channel management API:

i nt request _dma(unsigned int channel, const char *device_id)
void free_dma(unsigned int channel)

voi d enabl e_dma(i nt channel)

voi d di sabl e_dma(i nt channel)

The extended DMA manipulation API allows for increased flexibility in SC5xx:

unsi gned | ong gen_dma_config2(char direction, char flow_node, char
intr_node, char dna_node, char memw dth, char syncnode, char

peri _w dth)

unsi gned | ong gen_dnma_config(char direction, char flow _node, char

i ntr_node, char dnma_node, char memw dth, char syncnode)

voi d set _dma_start _addr (unsigned int channel, unsigned | ong addr)
voi d set _dma_next desc_addr (unsi gned i nt channel, unsigned | ong
addr)

voi d set _dma_x_count (unsi gned int channel, unsigned short x_count)
voi d set _dma_x_nodi fy(unsigned int channel, short x_nodify)

void set _dma_y_ count (unsigned int channel, unsigned short y_ count)
void set _dma_y nodify(unsigned int channel, short y_nodify)

voi d set _dma_config(unsigned int channel, unsigned short config)
unsi gned short set_bfin_dma_config(char direction, char flow node, ch
ar intr_node, char dma_node, char w dth)

unsi gned short get _dma_curr _irqgstat(unsigned int channel)

unsi gned short get_dma_curr_xcount (unsi gned i nt channel)

unsi gned short get_dma_curr_ycount (unsi gned i nt channel)

voi d set_dma_sg(unsigned int channel, struct dmasg_t *sg, int nr_sg)
voi d dma_di sabl e_irqg(unsi gned int channel)

voi d dma_di sabl e_i rg_nosync(unsi gned int channel)

voi d drma_enabl e_i rg(unsi gned i nt channel)

void clear_dme_irqgstat(unsigned int channel)

int set_dma_call back(unsigned int channel, dma_interrupt _t call back
voi d *data)

DMA Example

Thisisasimple DMA example taken from the adsp- spi dac. c driver. Thisis getting 8-bit data
from the SPI device int mybuffer.
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#define SPI 0O _RX DVA CH 23
#defi ne BUF_SI ZE 1024 * 32
static usigned char nybuffer[BUF_SI ZE] ;

i nt nydmat est (struct device *dev)
{

int ret;

dnma_addr _t dnma_addr;

/'l Ask for the DVMA channel

ret = request_dnma(SPI0O_RX DVA CH, "SPI RX Test");

if (ret <0) {
printk(" Unable to get SPI0O RX DVMA channel\n");
return 1;

}

/1 Turn off the DMA channel
di sabl e_dma( SPI 0_RX_DVA CH);

/1l Set the I RQ call back
set _dna_cal | back(SPI 0O_RX DVMA CH, nyirq, mnydata);

/1 Map the nenory for DVA device access
dma_addr = dna_map_si ngl e(dev, nybuffer, BUF_SI ZE,
DVA_FROM DEVI CE) ;
i f (dma_nmapping_error(dev, dma_handle)) {
free_dma(SPlI 0_RX DVA CH);
printk(" Unable to nap DMA regi on\n");
return 1;

}

/1l Set up the dma config

/1 VWNR W are going to wite to nmenory

/1 RESTART throw away any old data in the fifo

/1 Enable Interrupts

set _dma_config(SPIO_RX DVA CH, ( WNR | RESTART | DI_EN));

/'l Set address to drop data into
set _dna_start_address(SPI 0_RX DVA CH, dna_addr);

/1l Set the transfer size in bytes
set _dma_x_count (SPI 0_RX_DVA CH, si ze);

/1 Set the X nodify ( dont worry about Y for this one )
set _dma_x_nodi fy(SPI0_RX DVA CH, 1);

Il Of we go
enabl e_dma( SPI 0_RX DVA CH);
The IRQ routine could look like this. It simply clears the IRQ status.
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static irqreturn_t myirqg( int irg, void *data)

{
unsi gend short nystat;
struct device *dev = (struct device*)data;

nystat = get_dma_curr_irqgstat (SPI0_RX DVA CH);

clear_dma_irqgstat (SPI0_RX DVA CH);
/1 Unmap the DVA nenory for processor access
dma_unnmap_si ngl e(dev, nybuffer, BUF_SIZE, DVA TO DEVI CE);
free_dma(SPI 0_RX DVA CH);
wake up_interruptibl e(&mwywaiting task);
return | RQ HANDLED,

}

5.13 Linux MTD Driver

5.13.1 Introduction

This section describes the steps required to build and use MTD(Memory Technology Device)
subsystem on Linux using an ADSP-SC5xx board.

The MTD software stack |ooks like below:

5.13.2 Hardware Required
°* An ADSP-SCbxx EZ-Board:
e ADSP-SC589 Ezkit v1.1 and above, or,
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e ADSP-SC584 Ezkit v1.0 and above, or,
e ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above

5.13.3 Software Configuration

The following configuration should be done on top of the SC589-ezkit/SC584-ezkit/SC573-ezkit
default configuration.

Configure Buildroot

Enable MTD tools.

Target packages --->
Fil esystemand flash utilities --->
[*] ntd, jffs2 and ubi/ubifs tools

[ *] flashcp

] fl ash_erase
] nt d_debug

] nt di nfo

]

nkfs.jffs2

— e, —

*  * ¥ *

Configure Linux Kernel

Enable MTD and SPI NOR flash w25x driver.

Device Drivers --->
<*> Menory Technol ogy Device (MID) support --->

<* > Command |ine partition table parsing
<* > Cachi ng bl ock device access to MID devi ces

<* > SPI - NOR devi ce support --->
Sel f-contai ned MID device drivers --->
<*> Support nost SPlI Flash chips (AT26DF, M5P, W5X, ...)
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Enable JFFS2 filesystem support.

File systems --->
[*] Mscellaneous filesystems --->
<*> Journalling Flash File Systemv2 (JFFS2) support

Configure Device Tree

Add a child device node under spi master node for spi flash. As our current release, SC5xx boards
have added spi flash as default, you could easily have a check.

Spi _2: spi @x31044000 {

#address-cells = <1>;

#si ze-cell s = <0>;

conpatible = "adi, spi 3";

reg = <0x31044000 OxFF>;

flash: w25q932@ {
#address-cell s = <1>;
#si ze-cell s = <1>;
conpati bl e = "w nbond, w25q32";
spi - max- frequency = <5000000>;

reg = <38>;
spi - cpol
spi - cpha;

partition@ {
| abel = "uboot (spi)";
reg = <0x0 0x80000>;

}s

partition@ {
| abel = "kernel (spi)";
reg = <0x80000 0x580000>;

}s

partition@ ({
| abel = "root file system (spi)";
reg = <0x600000 0xa00000>;

H

}s
}
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5.13.4 Example

Get the MTD device info.

# cat /proc/ntd

dev: si ze erasesi ze nane

nt dO: 00080000 00001000 "uboot (spi)"

nt dl: 00580000 00001000 "kernel (spi)"

nm d2: 00a00000 00001000 "root file system (spi)"

# ntdinfo

Count of MID devi ces: 3

Present MID devi ces: nm dOo, ntdl, ntd2
Sysfs interface supported: yes

# ntdinfo /dev/ntdO

nt dO

Nane: uboot (spi)

Type: nor

Er asebl ock si ze: 4096 bytes, 4.0 KiB
Amount of erasebl ocks: 128 (524288 bytes, 512.0 KiB)
M ni mum i nput/out put unit size: 1 byte

Sub- page si ze: 1 byte

Character device major/m nor: 90: 0

Bad bl ocks are all owed: fal se

Device is witable: true

Erase the MTD device.

# flash_erase -j -q /dev/ntdl 0 O

Mount the MTD device.

# mount -t jffs2 /dev/ntdbl ockl /mt
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Read and Write data to the MTD device.

# echo hello > /mt/test
# cat /mmt/test
hell o

Unmount the MTD device.

# unount / mmt

5.14 Linux PCIE device driver

5.14.1 Introduction

This section describes the steps required to build and use PCIE device driver on Linux using two
ADSP-SC589 boards. ADSP-SC584/ADSP-SC573 does not support PCIE in hardware.

5.14.2 Hardware Setup
® One ADSP-SC589 EZ-KIT v1.0 board configured as Root Complex
® One ADSP-SC589 EZ-KIT v1.1 board configured as Endpoint
* One SAMTEC PCIE cable
Connect J5 PCI Express 1x Connector with SAMTEC PCIE cable on two SC589-EZKIT boards.

5.14.3 Software Configuration
The following configuration should be done on top of the SC589-ezkit default configuration.

Configure Linux Kernel

Enable PCIE Bus driver
For both boards:
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Bus support --->
[*] PCl support
[*] Message Signaled Interrupts (MSI and MSI-X)
PCl host controller drivers --->
[*] ADI SC58X PCle controller

Enable PCIE Root Complex Controller driver
For the Root Complex (RC) board:

Device Drivers --->
Character devices --->
<*> SC58X PClI E Device Driver

Enable PCIE Endpoint driver
For the Endpoint (EP) board:

Device Drivers --->
Character devices --->
<*> SC58X PClI E Endpoint Driver

Configure u-boot

The PCIE EP/RC soft switch PIN should be pulled up for the SC589 EZ-Kit v1.1 board in the
PCIE EP mode. Please edit the software configuration array in u-boot file board/adi/sc589-ezkit
/soft_switch.h, and change U48 PORTB array valuel from 0 to 0x80.

{
.dir0 = 0xO0,
.dirl = 0xO0,
.val ue0 = 0xO0,
.val uel = 0x80, /[* 0x0 -> 0x80 */

1

}
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Don't forget to flash the new built u-boot.Idr to the SPI flash. No change is needed for the SC589
EZ-Kit v1.0 board in the PCIE RC mode.

5.14.4 Example

Bring up Endpoint board

You will see below kernel log. "start link training..." means Endpoint is waiting for Root Complex
to start link initialization and training.

console [ttySCO] enabl ed

consol e [ttySCO] enabl ed

boot consol e [earl ycon0] di sabl ed

boot consol e [earl ycon0] di sabl ed

adi -uart4.2: ttySC2 at MM O 0x31003800 (irqg = 91, base_baud = 7031250)
start link training...

random nonbl ocking pool is initialized

Bring up Root Complex board

Y ou will see below kernel log on Root Complex board.

sc58x- pci e 310b8000. pcie: 2.5 GI/s : Wdth x1

sc58x- pci e 310b8000. pcie: PCl host bridge to bus 0000: 00

pci _bus 0000: 00: root bus resource [nmem 0x50000000- Ox5effffff]

pci _bus 0000: 00: root bus resource [nmem 0x60000000-O0x7fffffff pref]
pci _bus 0000: 00: root bus resource [bus 00-ff]

pci _bus 0000: 00: root bus resource [io 0x1000-0xffff]

PCl: busO: Fast back to back transfers disabl ed

pci 0000: 00: 00. 0: BAR 0: assigned [ nmem 0x60000000-0x6fffffff pref]

bar [ 0] =60000000@.0000000
bar[ 1] =0@
bar[ 2] =0@
bar[ 3] =0@
bar[ 4] =0@
bar [ 5] =0@

receive nsi 0O
receive nsi 0O
receive nsi O
i nbound wite finish 1234abcd
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receive nsi O
i nbound read finish

At the same time, you will see below kernel log on Endpoint board.

POE link is up

waiting rc enabl e device...

BARO = 60000008

send nmsi O

out of reset: 8c988000

send nsi O

i nbound wite 4 bytes to 8c988010
send nmsi O

i nbound read 1234abcd[ 55aaaa55]
send nsi O

5.15 Linux Video Driver

5.15.1 Introduction

This section describes the steps required to build and use video driver to capture or display video
images on Linux using an ADSP-SC5xx board, a Video Decoder EI3 Extender Board and a Video
Encoder EI3 Extender Board.

The Linux Kernel Media Subsystems provides support for devices like webcams, streaming
capture and output, analog TV, digital TV, AM/FM radio, Sofware Digital Radio (SDR) and
remote controllers.

The Linux Media Infrastructure API converges the kernel to userspace APIs used on media drivers.
It has 4 parts:

® Partl: TheV4L2 API
® Partll: TheLinux DVB API
® Part I11: The Remote Controller API
* Part1V: The Media Controller API
For more information about the Linux Kernel Media Subsystems, please refer to http://linuxtv.org/.

5.15.2 Hardware Required
* An ADSP-SC5XX EZ-Board
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* ADSP-SC589 Ezkit v1.1 and above, or,

* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
* A Video Decoder EI3 Extender Board
* A Video Encoder EI3 Extender Board
* HDMI Cable and 3RCA Cable

EPPIl on ADSP-SC5XX EZ-Board

The Enhanced Parallel Peripheral Interface (EPPI) is a half-duplex, bidirectional port with a
dedicated clock pin and three frame sync (FS) pins directly output from the processor. It can
support direct connectionsto active TFT LCDs, paralel A/D and D/A converters, video encoders
and decoders, image sensor modules and other general-purpose peripherals. We can find EPPI port
from P1A connector on the back of ADSP-SC5XX EZ-Board.

-

Video Decoder EI3 Extender Board

The Video Decoder EI3 Extender Board is a separately daughter board that plugs onto the EI3 of
an EZ-KIT LITE/EZ-Board, it extends the capabilities of the EZ-KIT LITE/EZ-Board by providing
a connection between the enhanced parallel peripheral interface (EPPI) of the processor and the
ADV 7842 video decoder. For more information about the ADV 7842 or Video Decoder EI3

Extender Board, go to www.anal og.com and search for ADV 7842 or Video Decoder EI3 Extender
Board.
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Connect the Video Decoder EI3 Extender Board board to the P1A connector on the ADSP-SC5X X
EZ-Board.

The following formats are supported:
* 720p60 (HD)
* NTSC (480i60)
* PAL (576i50)

When using 720p60, connect an HDMI cable from your source (e.g. avideo player) to the HDMI
A port and ensure the video source's resolution is set to 720p.

For SD video, connect video cablesto CVBS, S-Video or Component port.

Video Decoder EI3 Extender Board

|l 1 1 | § !.

ANALOG 4
DEVICES °

Video Encoder EI3 Extender Board

The Video Encoder EI3 Extender Board is a separately daughter board that plugs onto the EI3 of
an EZ-KIT LITE/EZ-Board, it extends the capabilities of the EZ-KIT LITE/EZ-Board by providing
a connection between the enhanced parallel peripheral interface (EPPI) of the processor and the
ADV 7511 and ADV 7341 video encoder. For more information about the ADV7511, ADV7341 or
Video Encoder EI3 Extender Board, go to www.anal og.com and search for ADV 7511 or

ADV 7341 or Video Encoder EI3 Extender Board.
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Connect the Video Encoder El3 Extender Board board to the P1A connector on the ADSP-SC5X X
EZ-Board.

Only HD format is supported for ADV 7511, so connect an HDMI cableto a TV to display
captured HD yuv file (720p).

Video Encoder EI3 Extender Board

HDMI cablé

ADV 7341 supports NTSC and PAL format video. Connect the Composite port on the adapter
board to TV video port using 3RCA cable.
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3RCA cable’s

5.15.3 Software Configuration

The following configuration should be done on top of the sc589-ezkit/sc573-ezkit default
configuration.

Buildroot

Compile V4L 2 video test program into Linux image

Tar get packages --->
M scel | aneous --->
[*] V4L2 video test program
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Kernel

Enable I2C support

Device Drivers --->
| 2C support --->
| 2C Har dwar e Bus support --->

<*> Bl ackfin TW |2C support
(50) Blackfin TW 12C clock (kHz)

Enable Microchip MCP23xxx I/O expander support

Device Drivers --->
-*- @GPl O support  --->
<*> M crochi p MCP23xxx |/ O expander

Enable VAL2 capture platform driver and ADV7842 video decoder driver

Device Drivers --->
<*> Mul tinmedia support --->
[*] Camer as/ vi deo gr abbers support
[*] Medi a Control |l er APl ( EXPERI MENTAL)
[*] V4L pl atform devices --->
<* > Bl ackfin Video Capture Driver
Encoders, decoders, sensors and ot her hel per chips
<*> Anal og Devi ces ADV7842 decoder

Enable V4L2 display platform driver and ADV7343 video encoder drivers

Asthereisonly one PPl on the ADSP-SC5xx board, please don't select V4L 2 capture and display
platform driver at the same time. Y ou can't select ADV7511 and ADV 7343 either. If you want to
display HD video, please select ADV7511 HDMI transmitter driver. For SD video you should
choose ADV 7343 video encoder driver, it should be noted that driver for ADV 7343 works for

ADV7341 aswell.

Linux Add-in: User Guide
May 2019



Device Drivers --->
<*> Mul tinmedia support --->
[ *] Caner as/ vi deo grabbers support
[*] Medi a Controller APl ( EXPERI MENTAL)
[*] VAL platformdevices --->

<* > Bl ackfin Video Display Driver
Encoders, decoders, sensors and other helper chips --->

<*> Anal og Devices ADV7511 HDM transmtter
<*> ADV7343 vi deo encoder

Asthe PPl hardware pin conflicts with SPI on the ADSP-SC573 EZ-Board, you should disable SPI
before using ppi, otherwise you will get a pin request error message from pinctrl. So extra
configuration only for ADSP-SC573 EZ-Board:

Device Drivers --->
[*] SPI support --->
<> SPI controller v3 for AD

Device Tree

Device node for soft switch on Video Decoder EI3 Extender Board

Please add following child node ssw2 to i2cO master node in the device tree(sc589-ezkit.dts/sc573-
ezkit.dts). We need to setup soft switch before we start capture streaming.

i2c0: tw @1001400 ({

sswl: gpi o@x22 {
conpati ble = "m crochi p, nrcp23017";
gpi o-control |l er;
#gpi o-cel | s = <2>;
reg = <0x22>;

1

+sswW2: gpi o@x26 {

+ conpatible = "m crochip, ncp23017";
+ gpi o-controller;

+ #gpi o-cel |l s = <2>;

+ reg = <0x26>;

+};

adaul979@x11 {
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conpati bl e = "adi, adaul977";
reg = <Ox11>;
1

Device node for adi video capture driver

Please add following node video_decoder in the device tree to support adi video capture driver.

For ADSP-SC573 EZ-Board(sc573-ezkit.dts):

+vi deo_decoder: cap {

+ conpati ble = "adi, cap";

+ card- nane = "SC57X"

+  type = <23

+ dma-channel = <28>;

+ interrupts = <0 83 0>;

+ reg = <0x3102D000 Oxfff>;
+ Spu_securep_id = <68>;

+ i 2c_bus_id = <0>;

+ pinctrl-nanes = "8bit", "16bit"
+ pinctrl-0 = <&ppi 0_8hb>;

+ pinctrl-1 = <&ppi 0_16b>;
+};

For ADSP-SC589 EZ-Board(sc589-ezkit.dts):

+vi deo_decoder: cap {

+ conpatible = "adi, cap”;

+ card-nanme = " SC58X"

+ type = <2>;

+ dma- channel = <28>;

+ interrupts = <0 83 0>;

+ reg = <0x31040000 Oxfff>;
+ spu_securep_id = <95>;

+ i 2c_bus_id = <0>;

+ pinctrl-nanmes = "8bit", "16bit"
+ pinctrl-0 = <&ppi 0_8b>;

+ pinctrl-1 = <&ppi 0_16b>;
+ pinctrl-2 = <&ppi 0_24b>;
+};
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Device node for soft switch on Video Encoder EI3 Extender Board

Please add following child node ssw2 to i2c0 master node in the device tree(sc589-ezkit.dts/sc573-

ezkit.dts). We need to setup soft switch before we start display streaming.

i2c0: tw @1001400 ({

ssvvl gpi o@x22 {

conpati ble = "m crochip, ncp23017";

gpi o-control |l er;
#gpi o-cel | s = <2>;
reg = <0x22>;

1

+sswW2: gpi o@x25 {

+ conpati ble = "m crochip, ncp23017";
+ gpi o-control |l er

+ #gpi o-cel |l s = <2>;

+ reg = <0x25>;

+};

adaul979@x11 {
conpatible = "adi,adaul977";
reg = <0x11>;

Device node for adi video display driver

Please add following node video_encoder in the device tree to support adi video display driver.

For ADSP-SC573 EZ-Board(sc573-ezkit.dts):

+vi deo_encoder: disp {

+ conmpati ble = "adi, di sp”;
+ card- nane = "SC57X"

+ type = <2>;

+ dma- channel = <28>;

+ interrupts = <0 83 0>;

+ reg = <0x3102D000 Oxfff>;
+ spu_securep_id = <68>;

+ i 2c_bus id = <0>;

+ pi nctrl-names = "8bit", "16bit"
+ pinctrl-0 = <&ppi 0_8b>;

+ pinctrl-1 = <&ppi 0_16b>;
+};
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For ADSP-SC589 EZ-Board(sc589-ezkit.dts):

+ video_encoder: disp {

+ conpatible = "adi, di sp"
+ card- nane = " SC58X"

+ type = <2>;

+ dma- channel = <28>;

+ interrupts = <0 83 0>;

+ reg = <0x31040000 Oxfff>;
+ spu_securep_id = <95>;

+ i 2c_bus_id = <0>;

+ pinctrl-nanes = "8bit", "16bit", "24bit";
+ pinctrl-0 = <&ppi 0_8b>;

+ pinctrl-1 = <&ppi 0_16b>;
+ pinctrl-2 = <&ppi 0_24b>;
+};

5.15.4 Example

The state of pinsfrom |O expander is "uncertain” after we enable Soft Switch on the ADSP-SC573
EZ-Board, some pins are also the OE pins (active low) of modules, as the PPl signal pins are
reused by many modules, you should disable related modules by setting Soft Switch first,
otherwise the signals from ppi will be interfered. So extra configuration only for ADSP-SC573 EZ-

Board:

echo
echo
echo
echo
echo
echo

HoHHHHH

482 > [ sys/ cl ass/ gpi o/ export
hi gh > /sys/cl ass/ gpi o/ gpi 0482/ di recti on
485 > [ sys/ cl ass/ gpi o/ export
hi gh > /sys/cl ass/ gpi o/ gpi 0485/ di recti on
505 > /sys/cl ass/ gpi o/ export
hi gh > /sys/cl ass/ gpi o/ gpi 0505/ di recti on

Video Decoder EI3 Extender Board

Setup Soft Switch

# echo
# echo

464 > [ sys/ cl ass/ gpi o/ export
| ow > /sys/cl ass/ gpi o/ gpi 0464/ di rection
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# echo 466 > /sys/cl ass/ gpi o/ export
# echo | ow > /sys/cl ass/ gpi o/ gpi 0466/ di recti on

Capture Video Stream

You can use "v4l2_video capture" provided by Buildroot to test video capture function for
ADV 7842, it shows the decoding of HD signal input and Y CbCr pixel output in this example:

# v4l 2_video_capture -1 4 -F adv7842.yuv

The 720p yuv file can be played by araw video sequence player, for example pYUV. Or it can be
saved as the input of the ADV7511. PY UV must be configured as below:

Resol uti on -> HD720

Col or space -> YChCr
Subsanpling -> 4:2:2

Ordering -> UYVY

And select Interleaved option.
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@ Video sequence Format

Main settings ‘ Extra settings ‘

Frame size

Resolution: HD720 o

Size (WxH): | 1280 x[720

File Control View Settings Helf

Frame rate

Frames/second: 25.00 ?‘ : ?I

[ Interlaced

Video Format-

-

Color space: ¥YCbCr =

_J Subsampling: 4:2:2 =

|welcome to PYU
Ordering: uyvy |+

Cancel |

Video Encoder EI3 Extender Board

ADV7511 HDMI transmitter

One thing to note here is that the ADSP-SC573 can support up to 56.25MHz ppi clock when
transmitting data or frame sync, however, ADSP-SC589 can support up to 75MHz ppi clock, and
there are two different ppi clock generators on Video Encoder EI3 Extender Board: 27MHz and
74MHz, so we can enable 27MHz clock both for ADSP-SC573 EZ-Board and ADSP-SC589 EZ-
Board, and 74MHz clock only for ADSP-SC589 EZ-Board. For more information, please refer to
the data sheets of ADSP-SC573/ADSP-SC589 and the Video Encoder EI3 Extender Board
Manual.

Setup Soft Switch
Only for ADSP-SC589 EZ-Board (74MHz PPI clock):

# echo 466 > /sys/cl ass/ gpi o/ export
# echo | ow > /sys/cl ass/ gpi o/ gpi 0466/ di recti on
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# echo 469 > /sys/cl ass/ gpi o/ export
# echo | ow > /sys/cl ass/ gpi o/ gpi 0469/ di rection

Both for ADSP-SC573 EZ-Board and ADSP-SC589 EZ-Board (27MHz PPI clock):

echo 466 > /sys/cl ass/ gpi o/ export
echo low > /sys/cl ass/ gpi o/ gpi 0466/ di rection
echo 468 > /sys/cl ass/ gpi o/ export
echo |l ow > /sys/cl ass/ gpi o/ gpi 0468/ di rection

HHHH

Display Video Images

You can use "v4l2_video_display" provided by Buildroot to play HD yuv file and output the HD
signal viaADV 7511, the HD signal will be transmitted to TV, then you will seetheimageon TV.

# v4l 2_video_display -F 720p60. yuv

ADV7341 Video Encoder

Setup Soft Switch

echo 468 > /sys/cl ass/ gpi o/ export
echo low > /sys/cl ass/ gpi o/ gpi 0468/ di rection
echo 470 > /sys/cl ass/ gpi o/ export
echo |l ow > /sys/cl ass/ gpi o/ gpi 0470/ di rection

HHHH

Display Video Images

You can use "v4l2_video_display" provided by Buildroot to play pal yuv file and output the
component analog signal viaADV 7341, the analog signal will be transmitted to TV by 3RCA
cable, then you will seetheimageon TV.

# v4l 2_video_display -F pal.yuv
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5.16 Rotary driver

5.16.1 Introduction
SC5xx processors feature an up/down counter and thumbwheel interface.

A 32-bit up/down counter is provided that can sense 2-bit quadrature or binary codes as typically
emitted by industrial drives or manual thumb wheels. The counter can also operate in general-
purpose up/down count modes, in which case count direction is either controlled by alevel
sensitive input pin or by two edge detectors. A third input can provide flexible zero marker support
and can alternatively be used to input the push-button signal of thumb wheels. All three pins have a
programmabl e debouncing circuit.

5.16.2 Hardware Setup
* An ADSP-SC5xx EZ-Boards:
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
The SC589-EZKIT board does not include the rotary input hardware.

@Pulsé B

H5007NL 5.
1536-YC CHINA

Rotary Input Hardware

5.16.3 Software Configuration

® For ADSP-SC573 EZ-Board Only
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Asthe Rotary hardware pin conflicts with MSI function on the ADSP-SC573 EZ-
Board, thumb wheel switch is disabled by default in U-Boot for ADSP-SC573 EZ-
Board out of box. To enable thumb wheel hardware switch, you should enable the
thumb wheel switch in U-Boot and disable MSI function in Linux kernel. Please refer
to ADSP-SC573 EZ-Board schematic and the section Mobile Storage Interface for
MMC/SD for more information.

Enable Thumb Whed switch in U-Boot:

Y ou need to apply below change in the file uboot/board/adi/sc573-ezkit/soft_switch.c,
then rebuild u-boot and flash the new generated u-boot image. Please refer to Configure
and build from source code and SC5xx EZ-Kit Linux Quick Start Guide for more

information.

{
/*

u4a8 Port A u48 Port B

Tommmmemacaaaaan ~FLG3_LOOP e
EMPTY

| 6----mmmmee- - ~FL&_LOOP | | 6-----mmmme--
EMPTY

| | B----ecnm--- ~FLGL_LOOP | | | 5-----n--n--
EMPTY

N R ~FLGD_LOCP T A
AD2410_ MASTER SLAVE

N ~LEDS_EN IR SRR
~ENG NE_RPM CE

[ 111 ] 2----- ~PUSHBUTTONL_ EN | | | | | | 2-----
~THUVBWHEEL OE

| 1 | | | | 1--- ~PUSHBUTTON2 EN| | | | | | | 1---
~ADAU1977 FAULT_RST_EN

[ [ 1 | | 0 ~PUSHBUTTONS_EN | | | | [ [ | | O-

~ADAU1977_EN

HEEEREN NN
O000000O0 | 00000000

(/O direction)
100000O00O0 | XXX10100
(val ue being set)
*/
.dir0 = 0x0, /* all output */
.dirl = 0x0, /* all output */
.val ue0 = 0x80,
- .valuel = 0x14,
+ .val uel = 0x10,

b

Disable M SI function in Linux ker nel:
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Device Drivers

MMC/ SIY SDI O card support --->
[*] Synopsys DesignWare Menory Card Interface
[*] Synopsys Designware MCI Support as platform
devi ce
[N ADlI specific extensions for Synopsys DW

Menory Card Interface

Configure Linux kernel

Y ou need to enable the ADI rotary driver in Linux kernel.

Device Drivers --->
| nput device support --->
<* > Event interface
[*] M scel | aneous devices --->
<* > ADlI Rotary support

Configure Buildroot

Y ou should also enable the event test program to assist with testing.

Target Packages ---->
M scel | aneous --->
[*] event test

Customization

The driver can be customized viathe device tree node, take the SC573-ezkit board as an example,
add rotary device and pinctrl node in linux_kernel _sour ce/ar ch/ar m/boot/dts/sc573-ezkit.dts:

... . ellipsis, means other propertiesin i2c node stay the same
- . minus, means delete this property

+ : plus, means add this property
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+r ot ar y@x3100B000 {

#address-cel l s = <1>;

#si ze-cell s = <0>;

conpatible = "adi,rotary"

reg = <0x3100B000 OxFF>;
pinctrl-nanes = "default”;
pinctrl-0 = <& otary0_defaul t>;
interrupts = <0 118 0>;

debounce = /bits/ 16 <10>; /* 0..17 */
debounce_en = /bits/ 16 <1>;

invert_czm
i nvert cud
i nvert_cdg

/bits/ 16 <0>;
/bits/ 16 <0>;
[bits/ 16 <0>;

+ 4+ + + A+ F o+ +

+
—

pinctrl @ {
mt {
+rotary {
+ rotary0_default: rotary0@ {
+ adi , group = "rotaryO0grp";
+ adi , function = "rotaryQ";
+ b
+};

1

The driver provides two options. It can either send Key (KEY) or Relative (REL) events.

Option 1 —send Key events: Provide two KEY Codesfor:

rotary_up_key = KEY_PLUS
rotary_down_key = KEY_M NUS

Option 2 —send REL events. Provide one REL event type:

rotary rel code = REL_WHEEL

rotary rel code = <0x08>; /* REL VWHEEL */
rotary button_key = <28>; /* KEY_ENTER */

cnt_node = /bits/ 16 <0>; /* CNTMODE_QUADENC */
boundary _node = /bits/ 16 <0>; /* BNDMODE COWP */

In case your CZM input is connected (push-button signal of thumb wheels) Specify the KEY event

—thiswill enable the CZM input. See include/linux/input.h for afull list of supported events.

rotary_button_key = KEY_ENTER
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The debounce prescale value is used to select the noise filtering characteristic of the input pins.

Must be in the range of 0..17

debounce = 10

The driver supports various Counter types

cnt_node = CNTMODE_QUADENC

5.16.4 Example

Y ou will get following information when the rotary hardware device is turned left, right or pushed.

# event test /dev/input/eventO
I nput driver versionis 1.0.0

I nput device I D bus 0x19 vendor Ox1 product Ox1 version 0x100

I nput devi ce nane:
Supported events:
Event type 0 (Reset)

Event code 0 (Reset)

Event code 1 (Key)

Event code 2 (Rel ative)

Event type 1 (Key)

Event code 28 (Enter)

Event type 2 (Relative)

Event code 8 (Weel)
Testing ... (interrupt to exit)
Event: time 21755. 740000, type
Event: time 21755. 740000, type
Event: tinme 21755. 780000, type
Event: tinme 21755. 780000, type
Event: tinme 21755.808000, type
Event: tinme 21755. 808000, type
Event: time 21755.812000, type
Event: tinme 21755.812000, type
Event: tinme 21756. 040000, type
Event: time 21756. 040000, type
Event: time 21756. 208000, type
Event: time 21756. 208000, type
Event: tinme 21757.152000, type
Event: tinme 21757.152000, type
Event: time 21757.176000, type
Event: time 21757.176000, type
Event: tinme 21757.184000, type
Event: tinme 21757.184000, type
Event: time 21757.188000, type
Event: time 21757.188000, type
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(Rel ative), code 8 (Weel), value
(Reset), code 0O (Reset), value O
(Rel ative), code 8 (Weel), value
(Reset), code 0 (Reset), value O
(Rel ative), code 8 (Weel), value
(Reset), code 0 (Reset), value O
(Rel ative), code 8 (\Weel), value
(Reset), code 0 (Reset), value O
(Rel ative), code 8 (Weel), value
(Reset), code 0 (Reset), value O
(Rel ative), code 8 (\Weel), value
(Reset), code 0O (Reset), value O
(Rel ative), code 8 (Weel), value
(Reset), code 0 (Reset), value 0O
(Rel ative), code 8 (Weel), value
(Reset), code 0O (Reset), value O
(Rel ative), code 8 (Weel), value
(Reset), code 0 (Reset), value O
(Rel ative), code 8 (Weel), value
(Reset), code O (Reset), value O
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Event: tinme 21757.380000, type 2 (Relative), code 8 (Weel), value -1
Event: tinme 21757.380000, type O (Reset), code O (Reset), value O
Event: tinme 21760. 336000, type 1 (Key), code 28 (Enter), value 1
Event: time 21760. 336000, type O (Reset), code 0 (Reset), value O
Event: tinme 21760. 336000, type 1 (Key), code 28 (Enter), value O
Event: tinme 21760. 336000, type O (Reset), code O (Reset), value O

5.17 SPI Driver

5.17.1 Introduction

This section describes the steps required to build and use the SPI bus on Linux using an ADSP-
SC5xx board.

The Serial Peripheral Interface (SPI) busis afour wire master/dave full duplex synchronous bus.
Y ou can hook up multiple slave devices by utilizing chip select lines.

The bus is composed of two data pins, one clock pin, and one chip select pin:

® SCLK - Seria Peripheral Interface Clock Signal (generated by the master) (also referred to
as SCK)

®* MOSI - Master Out Slave In data (output from the master)
®* MISO - Master In Slave Out (output from the slave)
® CS- Chip Select (also referred to as Slave Select (SS))

It is not uncommon to use the bus with just one master and one slave, but it is certainly possible to
useit asarea buswith many deviceson it.

SCLE » SCLK
SPI MOSI - MOSI SPI
Master MISO | MISO Slave
55 » S5
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SCLK P SCLK
MOSI » MOS| SPI
SPI MISO |4 MISO Slave
Master 551 =1
552
S53 M
p SCLK
»{ MOSI SPI
MISD Slave
» 55
| SCLK
p MOS| SPI
MISD Slave
B SS

Each slave may operate at different clock frequencies as well as different clock polarities and clock
phases with respect to the data. The permutations of polarities and phases are referred to as SPI
modes. Below you can see the relationship between modes and the polarity/phase of the clock.

Mode Polarity Phase
SPI_MODE_0 0 0
SPI_MODE_1 0 1
SPI_MODE_2 1 0
SPI_MODE_3 1 1

Chip specifications won't always say "uses SPI mode X" in as many words, but their timing
diagrams will make the CPOL and CPHA modes clear.

The figures below demonstrate the two basic transfer formats as defined by the CPHA bit. Two
waveforms are shown for SPI_ CLK—one for SPI_CTL.CPOL =0 and the other for SPI_CTL.
CPOL=1.
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SPI Transfer Protocol for CPHA = 1 (= UNoEANED)

5.17.2 Hardware Setup
* An ADSP-SC5xx EZ-Board:
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above

5.17.3 Software Configuration

The following configuration should be done on top of the SC589-ezkit/SC584-ezkit/SC573-ezkit
default configuration.

Configure Buildroot

Enable spidev_test program if you want to use user space SPI test utility.
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Target packages --->
Debuggi ng, profiling and benchmark --->
[*] spidev_test

Configure Linux Kernel

Enable SPI controller driver for ADSP-SC5xx

Device Drivers --->
[*] SPI support --->
<F > SPI controller v3 for AD

Enable SPI slave driver (for example spi flash w25q128)

Device Drivers --->
<*> Menory Technol ogy Device (MID) support --->
<* > SPI - NOR devi ce support --->
Sel f-contai ned MID device drivers --->

<*> Support nost SPI Flash chips (AT26DF, M5P, W25X,

Enable spidev driver if you want to use user space API.

Device Drivers --->
[*] SPI support --->
<* > User node SPI device driver support

Configure Device tree

SPI slave node properties

+)

SPI busses can be described with a node for the SPI master device and a set of child nodes for each

SPI slave on the bus.
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Below isthe child node for SPI flash of SPI master2 node.

flash: w25932@ {
#address-cell s = <1>;
#si ze-cel l s = <1>;
conpati bl e = "wi nbond, w25q32";
spi - max-frequency = <500000>;
reg = <38>;
spi - cpol
spi - cpha;
Spi -rx-bus-wi dth = <4>;
dma- node;

SPI dave nodes must be children of the SPI master node and can contain the following properties.
reg - (required) Chip select address of device.

compatible - (required) Name of SPI device following generic names recommended practice
spi-max-frequency - (required) Maximum SPI clocking speed of device in Hz

spi-cpol - (optional) Empty property indicating device requires inverse clock polarity (CPOL)
mode

spi-cpha - (optional) Empty property indicating device requires shifted clock phase (CPHA) mode
spi-cs-high - (optional) Empty property indicating device requires chip select active high

spi-rx-bus-width - (optional) A value of 4 indicates to setup the SPI controller to receive datain
Quad SPI mode.

dma-mode - (optional) Empty property indicating device requires DMA mode transfer

spidev device node

If you want to use spidev, please add following SPI slave node to SPI masterO node.

spi dev {
#address-cel |l s = <1>;
#si ze-cell s = <1>;
conpati ble = "rohm dh2228fv";
spi - max- f requency = <5000000>;
reg = <44>;
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5.17.4 Example

# spi dev_test

spi

nmode:

0x3

-D /dev/spidev0.44 -b 8 -H -0

bits per word: 8

max speed: 500000 Hz (500 KHz)

FF
40
3F
00
FF
DE
30

5.18 Mobile Storage Interface for MMC/SD

80
00
FF
00
80
AD
0D

00 00
00 00
FF FF
3F FF
00 00
BE 80

3F
02
FF
FF
3F
00

FF
00
80
FF
FF
00

The ADSP-SC5xx processors provide a mobile storage interface (MSl). MSI isafast, synchronous
controller that uses various protocols to communicate with MMC, SD, and SDIO cards to address

the growing storage need in embedded systems, handheld and consumer electronics applications
requiring low power. The MS! is compatible with the following protocols.

* MMC (Multimedia Card) bus protocol
® SD (Secure Digital) bus protocol
® SDIO (Secure Digital Input Output) bus protocol

All of these storage solutions use similar interface protocols. The main difference between MMC
and SD support isthe initialization sequence. The main difference between SD and SDIO support

isthe use of interrupt and read wait signals for SDIO.

5.18.1 Hardware Setup

°* An ADSP-SCb5xx EZ-Board:
e ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above

® SC584 processor does not include MMC/SD controller

The SD/MMC card slot is J18 on the SC589/SC573 EZKIT board . This slot accepts full-size SD
and MMC cards, or microSD cards with an adapter.
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High Speed

5.18.2 Software Configuration
Configure Linux Kernel

1) MSI Support

Devi ce Drivers
MVC/ SDY SDI O card support --->
[*] Synopsys DesignWare Menory Card Interface

[*] Synopsys Desi gnware MCl Support as platform device

*
[*] ADI specific extensions for Synopsys DW Menory Card

Interface

This configuration has been added in sc589-ezkit_defconfig/sc573-ezkit_defconfig as the default
configuration.

2) File System Support

if you want to mount an SD card in a particular format, you should compile the Linux kernel with
the corresponding file-system first.

ExamplelFAT32 SD card, corresponding filesystem is VFAT. Configuration is shown below
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File systens --->
-> DOS/ FAT/ NT Fil esyst ens
[*] VFAT (W ndows-95) fs support
(437) Default codepage for FAT
(1 s08859-1) Default iocharset for FAT

Example2 : ext2 SD card, corresponding filesystem is ext2. Configuration is shown below

File systens --->

<*> Second extended fs support

[*] Ext 2 extended attributes

[*] Ext2 POSI X Access Control Lists
[*] Ext2 Security Labels

Configure Buildroot

Add Bonniet++ to the Buildroot configuration. Bonniet++ is a program for testing filesystem
throughput, see www.coker.com.au/bonnie++ for details.

Target packages --->
Debuggi ng, profiling and benchmark --->
[*] bonnie++

5.18.3 Build and Load Buildroot

A Buildroot image can now be built and loaded onto the target board. See SC5xx EZ-Kit Linux
Quick Start Guide for details.
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5.18.4 Usage of MSI

Mount

The most typical use of an SD Card in embedded applications is as a removable storage device
(disk) that can be easily taken from the embedded target board. 1n such contexts, the SD Card
installed to the embedded target board is typically already formatted with an MS-DOS file system.
The Linux kernel must be specially configured to allow mounting the MS-DOS file system. See
part 2 in section 2.1 for details. The mount utility is aso needed. Typically, mount will already be
enabled in your busybox configuration.

Insert a pre-formatted card with an MS-DOS (FAT) file system to the SD Card slot on the ADSP-
SC5hxx. When you boot the ulmage on the ADSP-SC5xx, there should be messages similar to the
ones shown below. In the below example, Linux has detected an SD Card with a single partition on
it:

mrc_host mmt0: Bus speed (slot 0) = 50000000Hz (slot req 25000000Hz,
actual 25000000HZ div = 1)

mt0: new SD card at address b368

mtbl kO: mt0: b368 FFFFF 1.85 G B

At this point you are ready to mount the MS-DOS file system on the SD Card. Thisis done as
follows:

# mount -t vfat -o sync /dev/mtbl kOpl / mt

Check that the file system has indeed been mounted (refer to the last line in the below output):

# nount

rootfs on / type rootfs (rw)

devtnpfs on /dev type devtnpfs (rw,relatine, size=42740k, nr _i nodes=106
85, node=755)

proc on /proc type proc (rw,relatine)

devpts on /dev/pts type devpts (rw, relatinme, gi d=5, node=620)

tnmpfs on /dev/shmtype tnpfs (rw, rel atine, node=777)

tmpfs on /tnp type tnpfs (rw,relati me, node=777)

sysfs on /sys type sysfs (rw,rel atine)

debugfs on /sys/kernel /debug type

debugfs (rw, rel ati ne)

/ dev/ nmthbl kOpl on /mt type vfat (rw, sync,relatinme, fnmask=0022, dmask=0
022, codepage=437, i ochar set =i s08859- 1, shor t nane=ni xed, err or s=r enount -
ro)
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Now you can write something to the SD Card. In the below example, we store the current date and
timeto alog file, although in real-life applications you will probably want to do something more
meaningful:

# date > /mt/log.file

Verify the written content by reading the log file back:

# cat /mt/log.file
Wed Aug 12 10:29:00 UTC 2015

Now you can remove the card the from the embedded target board. Unmount the file system and
then extract the card from the SD card dlot:

# unount / mmt
mt0: card b368 renpved

Test MSI Performance with Bonnie++

1) Test Case 1: Bonnie++ on Ext2

Input the following command on the target board console

root:/> nkfs.ext2 /dev/mtbl kOpl
root:/> nount /dev/mtbl kOpl /mmt/
root:/> bonnie++ -u root -d /mt/

Result

Using uid:0, gid:O.

Witing with putc()...done

Witing intelligently...done
Rewriting...done Reading with getc()...done
Reading intelligently...done

start 'em..done...done...done...

Create files in sequential order...done.
Stat files in sequential order...done.
Delete files in sequential order...done.
Create files in random order...done.
Stat files in random order. .. done.
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Delete files in random order. .. done.

Version 1.03e  ------ Sequential Qutput------ - - Sequent i al
| nput - --Random
-Per Chr- --Block-- -Rewite- -Per Chr- --Block-- --
Seeks- -
Machi ne Size Kisec UCP K/ sec %P K/ sec YCP K/ sec UCP K/ sec
CP /sec 9P
bui | dr oot 300M 2568 70 2780 2 4212 6 3734 97 18000
1169 16
------ Sequential Create------ --------Random
Create--------
-Create-- --Read--- -Delete-- -Create-- --
Read--- -Del ete--
files [sec UCP /sec P /sec P [/sec UCP [sec
CP [/sec %P

16 958 98 +++++ +++ +++++ +++ 1032 98 +++++

%

11

%

+++ 2449 99 buil droot, 300M 2568, 70, 2780, 2, 4212, 6, 3734, 97, 18000, 11, 1

169. 2, 16, 16, 958, 98, +++++, +++, +++++, +++, 1032, 98, +++++, +++, 2449, 99

2) Test Case 2: Bonnie++ on FAT32

Input the following command on the target board console

root:/> nkfs.vfat -F 32 /dev/mtbl kOpl
root:/> nount /dev/mtbl kOpl /mmt/
root:/> bonnie++ -u root -d /mt/

Result

Using uid:0, gid:0. Witing with putc()...done
Witing intelligently...done
Rewriting...done

Reading with getc()...done

Reading intelligently...done

start 'em..done...done...done...
Create files in sequential order...done
Stat files in sequential order...done.
Delete files in sequential order...done.
Create files in random order. .. done.
Stat files in random order. .. done.
Delete files in random order. .. done.

Version 1.03e - ----- Sequential Qutput------ --Sequenti al
I nput - --Random
-Per Chr- --Block-- -Rewite- -Per Chr- --
Bl ock-- --Seeks--
Machi ne Size K/ sec %P K/sec %P K/ sec UCP K/ sec %UCP K/ sec
CP /sec %P
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bui | dr oot 300M 2414 64 5529 8 4502 8 3715 96 17941

92.0 1
—————— Sequential Create------ --------Random
Create--------
-Create-- --Read--- -Delete-- -Create-- --Read---
-Del ete--

files /sec UCP /sec %P /sec %P [/sec UCP [/sec

CP /[sec uCP
16 12 99 29536 100 156 99 18 99 +++++

+++ 41 97

bui | dr oot, 300M 2414, 64, 5529, 8, 4502, 8, 3715, 96, 17941, 12,92. 0, 1, 16, 12, 99

, 29536, 100, 156, 99, 18, 99, +++++, +++, 41, 97

5.19 Real Time Clock on ADSP-SC58x

5.19.1 Introduction

This page describes the steps required to build and use the RTC on the ADSP-SC589 EZ-board

(ADSP-SC584 and ADSP-SC573 don't support RTC).

The Real Time Clock (RTC) serves two purposes: to keep accurate time/date information and to

provide wake up aarms (both during runtime and while sleeping). Since the RTC can be externally

powered and clocked independently of the processor it can remain running even when the rest of

the system is turned off.

5.19.2 Hardware Required
* An ADSP-SC589 EZ-Board

5.19.3 Software Configuration

Configure Buildroot

Enable RTC test:
Target packages --->
M scel | aneous --->

[*] rtc test
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Configure Linux Kernel

Enable RTC support:
Device Drivers --->
[*] Real Tinme dock --->

<*> ADI On-Chip RTC v2

5.19.4 Build and Load Buildroot

After configuration, users can make and boot the image on SC589 EZ-Board. Please refer SC5xx
EZ-Kit Linux Quick Start Guide for details.

5.19.5 Example
Usersjust need to run rtc_test command on board to test rtc.

Results as shown below:

# rtc_test

0. open and rel ease

opened '/dev/rtcO . fd = 3

1. ioctl RTC UE ON

2. RTCread 5 tines

RTC read 1

RTC read 2

RTC read 3

RTC read 4

RTC read 5

3. ioctl RTC U E OFF

4, Get RTC Tine

Current RTC date/tine is 24-4-76, 22:48:15
5. Set RTC Tine

Set Current RTC date/tine to 31-5-104, 02:30:00
Cet RTC tine

Current RTC date/tine is 31-5-104, 02:30:00
6. Set alarm Tine

7. Get alarm Tinme

Alarmtinme now set to 02:30:50

Waiting 50 seconds for alarm..

random nonbl ocking pool is initialized
Ckay. Al armrang.

Current RTC date/tinme is 31-5-104, 02:30:50
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8. ioctl RTC AlE OFF

8.5 test sleep 10

Current RTC date/tine is 31-5-104, 02:31:00
Current RTC date/tine is 31-5-104, 02:31:00
RTC Tests done !

5.20 User manual for uart hardware flow control in linux kernel

5.20.1 Introduction

This section describes the steps required to enable UART hardware flow control on ADSP-SC5xx

board.

5.20.2 Hardware Setup
* An ADSP-SC5xx EZ-Board:
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above

The UART interface isthe USB to UART port on the ADSP-SC5xx EZ-board.

5.20.3 Software Configuration

Configure Linux kernel

Device Drivers --->
Character devices --->
Serial drivers --->
<*> ADI uart4 serial port support
[ *] Consol e on ADI uart4 serial port

Configure Buildroot

Target packages --->
M scel | aneous --->
[*] UART flow control test utility
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Configure Device tree

Add in uartO node of 'linux sour ce code dir ectory'/ar ch/arm/boot/dts/sc58x.dtsi or 'linux
sour ce code directory'/ar ch/ar m/boot/dts/sc57x.dtsi

uart0: uart @x31003000 {
adi ,uart-has-rtscts;

b

5.20.4 Build and Load Buildroot

A Buildroot image can now be built and loaded onto the target board. See SC5xx EZ-Kit Linux
Quick Start Guide for details.

5.20.5 Example

Preliminary setup

Setting serial port parameter

# mnicom-s
Sel ect "Serial port setup”
Select "F - Hardware Fl ow Control: Yes"

Test

1) Input invalid before Linux boot up

After powering-off and restarting the board you will find that UBoot doesn't accept the input from
the serial console. Instead it automatically boot up kernel according to its predefined parameters.
Once the Linux kernel has been booted it will accept input..

2) run rtscts_test case

# rtscts_test ttySQ0 -t
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In the above command the serial deviceis given as an example, and will not necessarily
be tty SCO.

5.21 USB Gadget Audio

5.21.1 Introduction

SC5xx boards running Linux is able to work as a sound card device when connecting to host PC
viaUSB interface, in this case, when sound file is played from host PC, it get played back from the
audio output Jack on the SC5X X board. In Linux, thisisimplemented by USB Gadget audio
framework, below shows example of how to set this demo up and run it, on an ADSP-SC589 EZ-
Board.

5.21.2 Hardware Setup

An ADSP-SC589 EZ-Board is used as example, it is connected to headphone from the audio
output connectors, and connected to Ubuntu Linux host PC by USB cable from the OTG port, as
showing below:
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5.21.3 Software Configuration

Customize the linux kernel configuration, as following, and rebuild.

Device Drivers --->

[*] USB support --->

MUSB Mode Sel ection (Gadget only node)
( ) Host only node

(X) Gadget only node

( ) Dual Role node

Device Drivers --->
<*> Sound card support --->
<*> Advanced Li nux Sound Architecture --->

<*> ALSA for SoC audi o support --->
<*> SoC Audio for the ADI SC5XX chip
<*> Support for the ADAU1962 board on SC5XX ezkit board
<*> Support for the ADAU1979 board on SC5XX ezkit board

Device Drivers --->
[*] USB support --->
[*] USB Gadget Support
[M USB Gadget Drivers
[M Audi o Gadget

[*] UAC 1.0(Legacy)

5.21.4 Run the test
Boot up the updated ulmage, then do the following on the uart console:

Probe gadget audio module

# nmodpr obe g_audi o

g_audi o gadget: Hardware paranms: access 3, format 2, channels 2, rate 48000
g_audi o gadget: Linux USB Audi o Gadget, version: Feb 2, 2012

g_audi o gadget: g_audi o ready

# g_audi o gadget: high-speed config #1: Linux USB Audi o Gadget
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After the successful probe, with command Isusb we should be able to see the USB Gadget Audio

deviceisthere:

$ I'susb
Bus 001
Bus 002
Bus 003
Bus 004
Bus 001
Bus 002
Bus 001
Bus 002
USB- Ser i
Bus 002
Bus 002

Devi
Devi
Devi
Devi
Devi
Devi
Devi
Devi

ce

ce

ce

ce

ce

ce

ce

ce

001:
001:
001:
001:
002:
002:
003:
003:

al (UART)

Devi ce 004:
Devi ce 006:

I D
I D
I D
I D
I D
I D
I D
I D

IC

I D
I D

1d6b:
1d6b:
1d6b:
1d6b:
8087:
8087:
413c:
0403:

O4ca:
1d6b:

0002
0002
0002
0003
8008
8000
2107
6001

0061
0101

Li nux
Li nux
Li nux
Li nux
I nt el
I nt el

Del |

Fut ure Technol ogy Devi ces

Conmput er

Foundati on

Foundation 2.0

Foundation 2.0

Foundat i on
Cor p.
Cor p.

Cor p.

r oot
r oot
r oot

r oot

Li te-On Technol ogy Cor p.

hub
hub
hub
hub

International, Ltd FT232

Li nux Foundati on Audi o Gadget

Then we list the available sound card on host PC, to decide which sound card is associated with
SC589 board.

$ cat /proc/asound/cards

0 [ HDM

HDA | nt el
1 [PCH ]:
HDA | nt el

]: HDA-Intel
HDM at Oxf7e14000 irq 34
PCH
Oxf 710000 irq 32

2 [Gadget ]:
Li nux 4.0.0-ADI-1. 1. 0-00009-g63a092f w th nusb-hdrc Linux USB Audi o Gadget at u

PCH at
USB- Audi o -

HDA- | nt el

HDA | nt el

HDA | nt el

HDM

Li nux USB Audi o Gadget

From above list information we can tell sound card 2 is the one associated with SC589 USB

Gadget Audio device, then we play sound file to this card.

In this example, we are using aplay to play a PCM wave audio file.

$ aplay -D hw 2 test.wav

From the headset we can hear music is playing out.
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6 Multicore support

6.1 Multi-Core Communication

The CrossCore Embedded Studio Linux Add-In provides user space APIs that allow applicationsto
easily communicate with the SHARC cores of the ADSP-SC5xx processor.

Communication is performed using the Multi-core Communications APl (MCAPI) specification
which defines an API and a semantics for communication and synchronization between processing
cores in embedded systems. MCAPI is supported on the SHARC cores of the ADSP-SC5xx
processors in both bare-metal and RTOS using CrossCore Embedded Studio.

For more information about MCAPI, please refer to the MCAPI Specification document from
MCAPI.org.

6.1.1 MCAPI Supported Functions
The Linux Add-In supports a subset of the APIs stated in the MCAPI specification, version 2.0.15.

® |nter-core communication is only supported using messaging mode. Communication using
packet and scalar types is not supported.

® Communication can be performed using blocking and non-blocking methods.

The following table summarizes the APIs supported in this release of the Linux Add-In.

Function Supported APIs Un-supported APIs

General Functions

Initialize MCAPI mcapi_initialize
Environment
Finalize MCAPI Environment mcapi_finalize
Get Domain ID mcapi_domain_id_get
Get Node ID mcapi_node_id_get
Initialize Structure Vaues mcapi_node_init_attributes
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Change Default Vaues mcapi_node_set_attribute

Query Node Attributes mcapi_node_get_attribute

Endpoint Functions

Create Endpoint mcapi_endpoint_create
Delete Endpoint mcapi_endpoint_delete
Get Endpoint Identifier mcapi_endpoint_get i

mcapi_endpoint_get

Query Endpoint Attribute mcapi_endpoint_get attribute

Assign Endpoint Attribute mcapi_endpoint_set_attribute

Message Functions

Send message mcapi_msg_send i
mcapi_msg_send

Receive message mcapi_msg_recv_i
mcapi_msg_recv

Check Message Availability mcapi_msg_available

Non-Blocking, Connectionless Message, Packet, and Channel Functions

Wait for Completion of mcapi_wait
Operation
mcapi_test
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Check for Non-blocking Ops

Completion

Cancel Non-blocking Ops mcapi_cancel
Wait for Completion of Ops mcapi_wait_any
List

Support Functions

Display MCAPI Status mcapi_display_status
Message

6.1.2 Multi-core Development

Following Documents covers how to run the dual core data transaction demo with MCAPI, as well
as some general multi-core devel opment/debugging introduction.

Run the MCAPI demo
® Runthe MCAPI demo
Debugging multi-core application in general
® Run Linux on ARM and bare-metal application on SHARC

In amulti-core system such as the ADSP-SC5xx, there are lots of resources that are shared
between the ARM and SHARC cores. This guide will introduce two shared resources (pins and
SEC). It isimportant to understand how to avoid inter-core conflicts in these devices. For more
information about using these devicesin Linux, please refer to:

® Reserve Pinmux Functionsin Linux for SHARC Applications

® SEC driver and multicore development

6.2 Run the MCAPI demo

6.2.1 Introduction
This document shows how to run the MCAPI demo on ADSP-SC5xx EZ-Kit board.

One method of loading applications to multiple cores of the ADSP-SC5xx processor is to use the
loader functionality in the processor BootROM.
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The BootROM supports the loading of multiple binary files onto separate cores from one LDR
image which is stored in the SPI flash. In order to achieve this aloader image must be created
using the proprietary ELF loader, elfloader .exe that is provided in the windows version of
CrossCore Embedded Studio.

For more information on the elfloader.exe application see the CrossCore Embedded Studio IDE
Help, or provide the -help option to the elfloader .exe application.

® No GNU ARM Loader support

The GNU ARM loader utility provided with Linux does not currently support the
linking of SHARC binary images into a loader image.

6.2.2 Hardware Requirement
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
* |CE1000 or ICE2000 JTAG board
Here we take ADSP-SC589 EZ-kit as our example.

6.2.3 Configure and build

This section shows how to configure, build the source code, and generate the dual core combined
bootloader.

Generate Linux Kernel image

Configure Linux kernel

MCAPI lib isbuilt on top of the ICC (Inter-Core Communications) device driver. Y ou should run
make linux-menuconfig in Linux kernel to enable the ICC driver in Linux kernel first:

Device Drivers --->
[*] Staging drivers --->
[*] icc driver --->
--- icc driver
[*] i cc protocol

[ ] i cc debug
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Configure Buildroot

Then you need to run make menuconfig in buildroot to enable libmcapi in Buildroot:

Target packages --->
Libraries --->
Gher --->
[*] 1ibncapi

Two methods to control SHARC cores are described in the document Enable and Disable SHARC
Cores. Here we use corecontrol tool in Linux to enable and disable SHARC cores.

Target packages --->
M scel | aneous --->
[*] scbxx corecontrol tool

Build
Finally, build the buildroot to generate the linux kernel image.

$ make

Copy the ulmage file to /tftpboot folder.

Generate Combined u-boot LDR image

Note there is aknown issue, check detailsin "trouble shooting". The elfloader.exe tool in CCES
installation directory in windows supports alarge number of parameters. In order to generate a
combined u-boot LDR image with both the u-boot and SHARC code, you have to use many
parameters. Required steps should be done follow the following parts.

In order to get the MCAPI Demo to pass, we should use CCES (2.7.0 or later) to build
the MCAPI demo project.
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Stepl: Copy files from Linux host to Windows host

We should first customize a default u-boot according to your board.

$ cd u-boot/
$ make sc589-ezkit_defconfig
$ make

Then copy three files we need from the Linux Add-In to the Windows host.
1. Copy the cces_mcapi_test example which islocated in the /opt/analog/cces-linux-add-in/1.
3.1/examples/cces mcapi_test folder as part of the Linux Add-1n to a Windows host PC .

2. Copy your u-boot file that is located at the top level of your u-boot sourcesto the
$CCES DIR in Windows host PC.

3. Copy the u-boot init file that is located in the ar ch/ar m/cpu/ar mv7/sc58x directory of your
u-boot sourcesfile to the $CCES_DIR in Windows host PC.

$CCES _DIR istheinstallation directory of CCES which is often in "C:\Anaog
Devices\CrossCore Embedded Studio 2.7.0".

Step2: Build project on the Windows host in CrossCore Embedded Studio
Here we build the SHARC core project within CrossCore Embedded Studio

1. From the File menu select Import...

2. From the Import dialog expand the General entry, select Existing Projects Into Workspace
and click Next

3. Browseto the location where you copied the mcapi_send_recv_Corel project to the
Windows PC, and select the mcapi_send_recv_Corel project for your EZ-Kit, then click
Import

4. Inthe Project Explorer right click on the mcapi_send_recv_Core_sc589 project and select
the Build Project option

5. Copy mcapi_send_recv_Corel sc589.dxein $your_project_folder/Debug to the
$CCES DIR
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Step3: Generate a combined u-boot LDR using a command line Shell

Here we use the command line CrossCore Embedded Studio elfloader utility to produce asingle
loader image containing u-boot and the SHARC executable.

Before creating the loader image, ensure that command line shell isin the directory where the
output executable from the CrossCore Embedded Studio project resides.
Also ensure that the uBoot and init binaries have been copied to the same directory.

1. Run following command to generate u-boot-mcapi.ldr, replacing the $CCES DIR with the
installation directory for CrossCore Embedded Studio:

$CCES DI R el fl oader. exe -proc ADSP-SC589 -si-revision 1.0 -b
spimaster -f binary -width 8 -bcode 1 -init init -coreO=u-boot -
corel=ntapi _send recv_Corel sc589. dxe - NoFi nal Tag=u-boot -0 u-boot.
| dr

2. Copy the resultant u-boot.ldr fileto the Linux Host PC asthe file /tftpboot/u-boot.ldr

Step 4: Flash your new uboot to the SPI flash

sc# run update

6.2.4 Running MCAPI MSG Test Example

After flashing a combined u-boot, hit the reset button on the ezkit board, boot the Linux to the
serial console

Then start the sharc core 1

$ corecontrol --start 1
Test core 1 start
Test core 1 end: O

Test the MCAPI protocol in Linux

# arm sharc_nsg_deno
CHECK_STATUS---init_node_attr: MCAPI _SUCCESS
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senget
CHECK _STATUS---initialize: MCAPI _SUCCESS
node=0, port=101
CHECK_STATUS- - - creat e_ep: MCAPI _SUCCESS
epl 65
CHECK _STATUS- - -get _ep_i : MCAPI _PENDI NG
node=1, port=5
CHECK_STATUS- - - wai t: MCAPI _SUCCESS
ep2 10005
send() start......
CHECK_STATUS- - - send_i : MCAPI _PENDI NG
CHECK_STATUS- - -t est: MCAPI _SUCCESS
CHECK_STATUS- - -wai t: MCAPI _SUCCESS
end of send() - endpoint=101 has sent: [HELLO MCAPI core0O O]
coreA: node(0) nessage send. The 0 tine sending
recv() start......
session_idx O
node=1, port=31
CHECK_STATUS- --recv_i: MCAPI _SUCCESS
CHECK_STATUS- - -wai t: MCAPI _SUCCESS
end of recv() - endpoint=101 size 0x9ca8 has received: [hello ntapi
corel 1]
CoreA: node(0) message recv. The O tinme receiving
send() start......
CHECK_STATUS- - - send_i : MCAPI _PENDI NG
CHECK_STATUS- - -t est: MCAPI _SUCCESS
CHECK_STATUS- - - wai t: MCAPI _SUCCESS
end of send() - endpoint=101 has sent: [HELLO MCAPI core0O 1]
coreA: node(0) nessage send. The 1 tine sending
recv() start......
session_idx O
node=1, port=31
CHECK STATUS---recv_i: MCAPI _SUCCESS
CHECK_STATUS- - -wai t: MCAPI _SUCCESS
end of recv() - endpoint=101 size 0x9ca8 has received: [hello ntapi
corel 2]
CoreA: node(0) message recv. The 1 tinme receiving

send() start......
CHECK_STATUS- - - send_i : MCAPI _PENDI NG
CHECK_STATUS- - -t est : MCAPI _SUCCESS
CHECK_STATUS- - -wai t : MCAPI _SUCCESS
end of send() - endpoint=101 has sent: [HELLO MCAPI core0O 99]
coreA: node(0) nessage send. The 99 tinme sending
recv() start......
session_idx O
node=1, port=31
CHECK_STATUS- - -recv_i : MCAPI _SUCCESS
CHECK_STATUS- - - wai t : MCAPI _SUCCESS
end of recv() - endpoint=101 size 0x9ca8 has received: [hello ntapi
corel 100]
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CoreA: node(0) nessage recv. The 99 tinme receiving
CHECK_STATUS- - - del _ep: MCAPI _SUCCESS

ncapi _finalize 322

CHECK_STATUS---finalize: MCAPI _SUCCESS

CoreA 100 rounds node(0) denp Test PASSED! !

More details of the introduction of MCAPI examples, please refer to Introduction of MCAPI
examples.

6.2.5 Troubleshooting

After flashing a multi-cor e uboot.ldr which is combined with mcapi_send recv_Corel sc589.dxe
and u-boot and init file , the console gives out a message "Warning —bad CRC , using default
environment”, the board will not boot on next power on or reset.

Thisissue is mostly because elfloader.exe does not support the "punchit” feature as of now, save
command will write into Flash and break the dual core u-boot.|dr image on it. For users prefer to
use save command to change the environment on fly in dual core application, we recommend a
workaround as following:

Change the u-boot source file as following, note in this example the location for saving
environment variable on Flash will start from 0x70000, you will need to increase it more if the size
of your combined u-boot.ldr islarger than that, but make sure to update your usage of MTD table
in Linux kernel accordingly so that your MTD partion does not get overwritten by accident.

diff --git a/include/configs/sc589-ezkit.h b/include/configs/sc589-
ezkit.h
i ndex adde83a..25b373c 100644
--- alinclude/configs/sc589-ezkit.h
+++ b/incl ude/ configs/sc589-ezkit.h
@ -169, 10 +169,9 @@
* Env Storage Settings
*/
#define CONFIG ENV_ IS I N SPI _FLASH

-#defi ne CONFI G_ENV_OFFSET 0x10000
+#def i ne CONFI G_ENV_OFFSET 0x580000
#define CONFI G ENV_SI ZE 0x2000

#define CONFI G ENV_SECT_SIZE  0x10000
-#define CONFI G_ENV_| S_EMBEDDED | N _LDR
#define CONFI G ENV_SPI _BUS 2

#define CONFIG ENV_SPI_CS 1

diff --git a/include/configs/sc_adi _comon. h b/include/configs
/sc_adi _conmon. h

i ndex da3599c. . 8d58f bf 100644

--- alinclude/configs/sc_adi _conmon. h

+++ b/incl ude/ configs/sc_adi _conmon. h
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@ - 258, 7 +258,7 @@

/~k
* Env Storage Settings
*/

- #def i ne CONFI G_ENV_OFFSET 0x10000
+#defi ne CONFI G_ENV_OFFSET 0x580000
#defi ne CONFI G_ENV_SI ZE 0x2000

#defi ne CONFI G ENV_SECT Sl ZE 0x10000
/* We need envcrc to enbed the env into LDRs */

Then run make, and continue with section “Generate Combined u-boot LDR image”.

6.3 Enable and Disable SHARC Cores

6.3.1 Introduction

This document introduces two kind of core control solutions which support ADSP-SC573, SC584
and SC589 EZ-Kits. One method isto control SHARC Cores with u-boot |CC command. Other
way includes akernel device driver and a command-line utility, for enabling and disabling the
SHARC cores (Core 1 & 2) from the ARM core (Core 0), which have been added to the Buildroot
Linux distribution for ADSP-SC573, SC584 and SC589.

6.3.2 Method 1: Enable SHARC cores with u-boot ICC command

Configure u-boot to Enable Slave Cores

The slave SHARC core 0 and 1 in SC5xx silicon can be enabled and disabled in u-boot command
console. In order to include this ICC command into u-boot, you need to select it in u-boot
configuration.

$ cd u-boot/
$ make sc589-ezkit_defconfig
$ make nenuconfig

ARM architecture --->
[*] 1CC command to enabl e and di sabl e sl ave cores
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After saving the configuration in u-boot, rebuild the u-boot Idr image for SC58x-EZKIT.

$ make

Finally, flash the u-boot LDR image into the SPI flash of SC5xx-EZKIT.

U-boot ICC command usage

The ICC command can enable or disable a specific slave core. The SHARC core ids accepted by
this command for SC5xx are 1 and 2, any other id value isignored. The |CC message queue at the
beginning of L2 SRAM is reset before enabling the SHARC cores.

sc # icc
icc - Inter core conmuni cation interface
Usage:

icc icc enable <coreid>
- enable coreid

i cc disabl e <coreid>

- disable coreid

6.3.3 Method 2: Enable SHARC Cores with corecontrol Utility in Linux
Linux Core Control Driver

The corectrl Device

A new corectrl device has been created to allow Linux user to enable and disable the SHARC
cores. Seeicc.h for macro values.

The device, /dev/corectrl, supports the following ioctl requests:

Request Description For mat
CMD_CORE_START Start the specified core running from the int ioctl(<FD>,
programmed SVECT address. CMD_CORE_START,
<COREID>);
CMD_CORE_STOP Stop the specified core by putting it back in
reset.
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Request Description Format

int ioctl(<FD>,
CMD_CORE_STORP,
<COREID>);

<FD> - File descriptor of /dev/corectrl

<COREID> - The number of the coreto start or stop. Values accepted are CCTRL_COREL and
CCTRL_COREZ2.

Both requests return 0 on success and -1 on failure.

Usage Example

An example to enable both coresis asfollows:

#i ncl ude <icc. h>

int fd = open("/dev/corectrl", O RDWR);
if (fd <0) {
perror("Unable to open /dev/corectrl™);
exit(1l);
}

if (ioctl(fd, CVMD_CORE _START, CCTRL_COREl)) {
perror("Unable to start Core 1");
exit(2);

}

if (ioctl(fd, CVMD_CORE_START, CCTRL_CORE2)) {
perror("Unable to start Core 2");
exit(3);

}

Configuration

The SHARC cores can be controlled from the Linux command line using the corecontrol utility. To
use corecontrol, first enableit in Buildroot:

[*] scbxx corecontrol tool
Pronpt: scbxx corecontrol tool
Locat i on:
-> Target packages

-> M scel | aneous
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With the corecontrol utility, sharc cores can be controlled to start or stop.

Usage Example

# corecontrol -h

Val id options

--start CORE_NUM
--stop CORE_NUM

# corecontrol --start 1
# corecontrol --stop 1

6.4 Introduction of MCAPI examples

6.4.1 Introduction
This document gives amore detailed introduction of MCAPI examples.
This example involves two following parts:
* Baremetal: MCAPI Baremetal CCES projects run on SHARC 1 core
® Linux: Linux MCAPI demo examples run on ARM core

There are 3 MCAPI inter-operability demos included in the libmcapi tests, currently we only
support msg demo:

® msg (unconnected message protocol) — supported
® gclchan (connected scalar channel protocol) — unsupported
® pktchan (connected packet channel protocol) — unsupported

There are 2 ways to load the MCAPI baremetal project: loaded by ROM code and loaded by
ICE1000 in CCES.

For more information about "loaded by ROM code", please refer to Run the MCAPI demo

For more information about "loaded by ICE1000 in CCES", please refer to Run Linux on ARM
and bare-metal application on SHARC
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MCAPI Baremetal test examples

Y ou can get the MCAPI Baremetal test examples code after installing the linux kit, and the
examples code in "/opt/anal og/cces-linux-add-in/1.3.1/examples/cces_ mcapi_test/". You'll find
three folders which are for msg, sclchan and pktchan, each folder contains the baremetal mcapi
cces projects for sc589, sc584 and sc573 boards, "Mcapi_Test Corel.c" isthe main application ¢
file. You should use CCES to open and build the project, since we only support msg test example,
we'll take the MCAPI Baremetal M SG test as the example in the next section.

MCAPI Linux demos

After buildroot has been compiled, source files of MCAPI-lib, demos can be found in "buildroot
/output/build/libmcapi-HEAD/", "arm_sharc_msg_demo.c" is the main application c file.

Once the linux boot finished, one command for MCAPI demo test can be found in linux, you are
ableto use "arm_sharc_msg_demo -h" to get more information about the command:

# arm sharc_nsg_denp -h
Usage: arm sharc_nsg _deno <options>
Avai |l abl e opti ons:

-h,--help this help
-m - - node sel ect the node:
0 --- nonbl ocki ng nodeO(defaul t)
1 --- nonbl ocki ng nodel
2 --- nonbl ocki ng node2
3 --- bl ocking node
-t,--timeout tinmeout value in jiffies(default:5000
)
-r,--round nunber of test round(default: 100)

"arm_sharc_msg_demo" shows the example use of blocking/nonblocking message send/receive
between two different endpoints on different nodes, the endpoint of ARM sends a message then
receives a message from another endpoint of COREL in one round, after comparing the receive
data with the data you expect, the number of passed rounds will be increased, only when the passed
rounds and the test rounds are equal, it'll give demo passed |og.

Each mode means the different ways to do message transaction between two endpoints using
different MCAPI APIswe supported(Multi-Core Communication), and you can choose the way by

n - mll :
options Descrition
mode 0 nonblocking send mcapi_test() / mcapi_msg_available() nonblocking recv
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options Descrition

-m,--

mode
mode 1 nonblocking send mcapi_test() nonblocking recv
mode 2 nonblocking send mcapi_wait() nonblocking recv
mode 3 blocking send blocking recv

-t,-- Timeout value is used to set the maximum wait time for wait and blocking function

timeout

-r,-- Round is the number of rounds you want to test, since thetotal number of check round in MCAPI

round baremetal test exampleis 100, we should also make surethat thetotal number of check round in

linux islessthan or equal to 100, if number equals 100, passed log will be output in CCES.

6.4.2 Performance of MCAPI

The test method of the performance data of MCAPI isto measure the time required of doing
message transactions about 1000 rounds between 2 endpoints on ARM and SHARC, and one round
includes sending and receiving one message for each endpoint, that's what the MCAPI demo
example does, so we'll measure the interval time by running the MCAPI demo example. For more
information about the message transaction, please refer to Multi-Core Communication .

Dependencies
There are many influences in measuring the MCAPI performance:
¢ Different platform Wel'll test on all scbxx boards(SC589, SC584, SC573)

* System load We assume that the system load should be normal, and can be ingored, we
disable al logs of MCAPI(both Linux and Baremetal)

* MCAPI operation mode

Result

Below tableisthe interval time of 1000 rounds message transaction under different conditions:
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Board ModeO Mode 1 Mode 2 M ode3

sc589-ezkit 190.98ms 186.48ms 174.34ms 150.49ms
scb84-ezkit 188.72ms 180.95ms 176.29ms 145.65ms
sc573-ezkit 191.28ms 184.99ms 178.85ms 147.92ms

6.5 Run Linux on ARM and bare-metal application on SHARC

6.5.1 Introduction

This document introduces stepsto run Linux on ARM core and SHARC baremetal application on
SHARC cores(Core 1 & 2) by Windows CCES. Take the Linux MCAPI inter-operability demo
example as a SHARC baremetal application.

6.5.2 MCAPI Test Example

Y ou can get the MCAPI Baremetal test examples code after installing the linux kit, and the
examples code in "/opt/anal og/cces-linux-add-in/1.3.1/examples/cces_ mcapi_test/". You'll find
three folders which are for msg, sclchan and pktchan, each folder contains the baremetal mcapi
cces projects for sc589, sc584 and sc573 boards, "Mcapi_Test_Corel.c" isthe main application ¢
file. You should use CCES to open and build the project on Windows Host, since we only support
msg test example, we'll take the MCAPI Baremetal M SG test as the example.

In order to get the MCAPI Test to pass, we should use CCES (2.7.0 or later) to build
and run the MCAPI Test Example on Windows Host.

Hardware Requirement
* ADSP-SC589 Ezkit v1.1 and above, or,
* ADSP-SC584 Ezkit v1.0 and above, or,
* ADSP-SC573 Ezkit v1.2 (BOM 1.8) and above
* |CE1000 or ICE2000 JTAG board
Here we take ADSP-SC589 EZ-kit as our example.
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Software Configuration

This section shows how to config Linux to prepare for thistest.

Configure Linux kernel

MCAPI lib isbuilt on top of the ICC (Inter-Core Communications) device driver. Y ou should run
make linux-menuconfig in Linux kernel to enable the ICC driver in Linux kernel first:

Device Drivers --->
[*] Staging drivers --->
[*] icc driver --->
--- icc driver
[ *] i cc protocol
[ ] i cc debug

Configure Buildroot

Then you need to run make menuconfig in buildroot to enable libmcapi and corecontrol in
Buildroot:

Target packages --->
Li braries --->
Qher --->
[*] |ibntapi

Refer to Enable and Disable SHARC Cores, you can enable SHARC cores with ICC command in u-
boot or with corecontrol utility in Linux. Here we use corecontrol tool in Linux to enable and
disable SHARC cores.

Target packages --->
M scel | aneous --->
[*] scbxx corecontrol tool
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Build
Finally, build the buildroot to generate the linux kernel image.

$ make

Load Linux on ARM and SHARC applications on SHARC by Windows CCES

A brief step to run multicore on the EZ-Kit board is showing as follows:

1. Boot u-boot to console and stop at u-boot;

2. Start CCES on Windows Host to load application to SHARC cores and wait;
a. Build baremetal example in CCES;
b. Remove the program of Device O[Core Q];

c. Uncheck automaticlly setted breakpoints and disable semihosting in "Automatic
Breakpoints' view of debug configuration;

d. Uncheck "Halt core after connecting to target” for ARM core in debug configuration
and start debug;

e. Click the debug button, it will load the dxe file then waiting for linux to start Core 1 &
2;
3. Enable SHARC coresin Linux
4. Resume Core 1 & 2 Application running in CCES

Stepl: Boot u-boot to Console

U-Boot 2015.01 ADI-1.3.1-00006-9g857884c (Nov 07 2017 - 13:31:01)

CPU: ADSP ADSP- SC589-0. 1 (Detected Rev: 1.1) (spi flash boot)
VCO 450 MHz, Ccl kO: 450 MHz, SclkO: 112.500 MHz, Sclkl: 112.500
MHz, DCLK: 450 MHz

OCLK: 150 MHz

| 2C r eady

DRAM 224 M B

MMC: SC5XX SDH: 0

SF: Detected W25QL28BV with page size 256 Bytes, erase size 4 KiB,
total 16 M B

I n: seri al

Linux Add-in: User Guide 229
May 2019



Qut: seri al
Err: seri al
other init

Net :

dwnmac. 3100c000

Hit any key to stop autoboot:

sc #

0

Step2: CCES Debug Configuration on Windows Host

Before running the application we need to first config CCES debug configuration.

Linux Add-in: User Guide

1. Connect | CE-1000/2000 JTAG emulator between the SC589-EZKIT and your PC

2. Start CCES (2.7.0 or later) and open the application project, build it and enter into the debug
configuration.

X€270- ¢/Ce+ - mcapi_send_recv_Core1_sc589/src/Mcapi_Test_Core1.c - CrossCore Embedded Studio

File Edit Source Refactor Navigate Search Project Run Window Help

- HR®- K- B8R - Q- i - ERE TS - F - ee -
|Quick Access| | | Egjc/c+ | %5 Debug @1 CMSIS Pack Manager
| [t Project Explorer i3 = O || [€] Mcapi_Test Corel.c i3 = O || 8= outline 2 = 0
) e o
= ﬂ:‘ﬁv & @ * ThreeWayTest_Corel.c[] ~ = lﬂz};{ \‘skﬁ o -
| ol . n
v wm;a?l‘se‘ndjecv‘Corﬂ,sc589 #include <sys/platform.h> .J sys/p\éﬁorm,h
’ f; Binaries #include <sys/adi_core.h> ® sys/adi_coreh
> [ Includes H stdioh
v B #include <stdio.h> Bl 4efSC589.h
> E:j Mcapi_Test_Corel.c #%nclude <defS(5589.h> = mcapih
. #include <mcapi.h> a ik
> EFsystem #include <string.h> : sirfn.g.”
> = Debug #include "adi_initialize.h" ® adi_initialize.h
=] examplexm! # BUF SIZE
[5) Readme.txt #define BUF_SIZE 64 # TEST_ROUNDS
mSyS‘(ern.Sv( #define TEST_ROUNDS 100 # DOMAIN
#define DOMAIN o # NODEO
#define NODE_@ [} # CORE1_PORT_NUM
#define CORE1_PORT_NUM 5 # CORE0_PORT_NUM
bickine RECV.STRIIG | "hello neept coreo” 8 B
efine | ello mcapi core
#define SEND_STRING "hello mcapi corel” #SSEND'STRWG
® * mcapiErrorCheck(mcapi_statu
= /% @ main(void) : int

* mcapiErrorCheck()

* This function checks the status code, and if it is not MCAPI_SUCCESS then

* an error message is output and the program exits. This should typically
# ha callad aftar avary MOADT ~211 which c+atie  Aumina devalanmant
< > < 55

ratiinne

[22 Problems | &] Tasks | B console 1
Output

[Z] Properties| 4 Search | %3 Debug| 6" Expressions

Writable Smart Insert 2351

3. Removethe ARM core project from the debug configuration, only load corel and core2,
MCAPI test example only need to load core 1.
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ebug Configurations

Create, and run

Select a debug session to launch and a program to load

BEXE3-

Name: |mcapi_send_recv_Core1_sc589 Debug

‘ﬂ Session ?9 Automatic Breakpoints @ Target Options} %4 Custom Board Support @ Multiprocessor Groups‘ E/ Source E Common
v E Application with CrossCore Debugger
E mcapi_send_recv_Core1_sc589 Debug
I Application with GDB and OpenOCD (Emulator) Target: Emulation Debug Target
I Application with GDB and QEMU (Simulator)
= Launch Group

Session configuration

Select Session...
Platform: ADSP-SC589 via ICE-1000
Processor: ADSP-SC589

The following program(s) will be loaded:

Program h Options Silicon revision Add.
v %R Device 0[Core 0] "€MOVE the program

I_[_I—I Edit...
[ <Click here to select a program to load>

v i Device 0 [Core 1]

Remove...
Ij mcapi_send_recv_Core1_sc589\Debug\mcapi_send_r Reset, Check si-revision, Run after load  any P—

v & Device 0 [Core 2]
[ <Click here to select a program to load> Move Up

Move Down

Restore Defaults...

Filter matched 5 of 8 items

@

Revert Apply

Close

1. Uncheck automaticlly setted breakpoints and disable semihosting in " Automatic
Breakpoints' view of debug configuration.

Debug Configurations

Create, and run

Specify and launch a CrossCore Embedded Studio program

FEXBE3®-
\

v E Application with CrossCore Debugger
E mcapi_send_recv_Core1_sc589 Debug 5
Application with GDB and OpenOCD (Emulator) DT OIEEE ] (G

E Application with GDB and QEMU (Simulator) Breakpoints to set automatically after load:
B Launch Group

Name: |mcapi_send_recv_Core1_sc589 Debug

3 Session ‘ @g Automatic Breakpoints @ Target Options 1‘:% Custom Board Support a Multiprocessor Groups Ef Source | [Z] Common|
Processor:

Label Description New...
ge Edit...
oo
oo Delete...
4o Delete All...
go
go
uncheck
[JfEnable semihosting
Filter matched 5 of 8 items BEvE AL

®@

2. Uncheck the debug target option "Halt core after connecting to target” for ARM core.
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Create, and run

Specify and launch a CrossCore Embedded Studio program

CExXE®-
\

Name: ‘mcap\',send_recv_Core1_sc589 Debug

B} Session | @ Automatic Breakpoints [@ Target thion§ }m

o Custom Board Support ﬁ Multiprocessor Groups‘ 1%/ Source‘ E Common
¥ E Application with CrossCore Debugger

Processor:
E mcapi_send_recv_Core1_sc589 Debug =
Application with GDB and OpenOCD (Emulator) Bevice 0llCore OliConecio)
E Application with GDB and QEMU (Simulator) Connection options

¥ Launch Group [JHalt core after connecting to target

Haft options

[[JHalt peripherals on suspend

uncheck

Filter matched 5 of 8 items

@

Revert Apply

Close

3. Start debug and wait for Linux to start corel.

end_recv_Core1_sc589/src/Mcapi_Te: ossCore Embedded Studio

File Edit Source Refactor Navigate Search Project Target Run Window Help

i HE @ S W Qi@

HlédSPUET R

{ B[ ERc/cr+ %5 Debug @ CMsIs Pack Manager

i’} Debug 0% 333 - =0 | (9= Variables 9 Breakpoints £ &Y Expressions} 836 Registers | B\ Modules | = 0
v E mcapi_send_recv_Core1_sc589 Debug [Application with CrossCore Debugger] i % @ e W ‘ <§=='{> .
v @ ADSP-5C589 via ICE-1000

p@ Device 0 [Core 0] ( Cortex-A5 ) (Running : User Request)

2 Device 0 [Core 1] ( SHARC ) [Debug\mcapi_send_recv_Core1_sc589.dxe] (Running : User Req
;@ Device 0 [Core 2] ( SHARC ) (Running : User Request)

waiting for linux to start core1

<

[€] Mcapi_Test_Core1.c §2

= | EE Outline o ZZ Disassembly | =
@ * ThreeWayTest_Corel.c[] ~ E\lazﬁ'ﬁe @ * =
[ ]
#include <sys/platform.h> :I sys/plélform.h e
#include <sys/adi_core.h> = sys/adi_coreh
= stdioh
#include <stdio.h> 5] defSC589.h
#include <defSC589.h> 2 meapih
#include <mcapi.h> - R
#include <strine hs v ™ stingh v

(E Console Z{ X @ Tasks\\ {2} Problems | (V] Executables | Debugger Console
\Output

|Loading application: "C:\Users\jchenll\chj_work\linux\mcapi\svn_mcapi\mcapi_send_recv_Corel\mcapi_send_recv_Corel_sc589\Debug\mcapi_send_recv_Corel_sc5¢
Load complete.
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Step3: Enable SHARC cores in Linux
In u-boot, enable SHARC core then boot linux

sc # icc enable 1

Or boot Linux, and then in Linux use the corecontrol utility to start the SHARC core:

# corecontrol --start 1

After running SHARC core, CCES haltsin thefirst line of the application code on SHARC core 1.

7’45 2.7.0 - Debug - mcapi_send_recv_Core1_sc589/src/Mcapi_Test_Corel.c - CrossCore Embedded Studio

File Edit Source Refactor Navigate Search Project Target Run Window Help

[mif |&iF: dedm @2 R &M £ R el P AW HURETRA SRCR VR
@‘ %C/C++ '%;Debug @CMSIS Pack Manager
% Debug 2 ) % — =0 "kx)= Variables @@ Breakpoints 7 6 Expressions\ 199 Registers | B\ Modules =8
v E mcapi_send_recv_Core1_sc589 Debug [Application with CrossCore Debugger] | & | [FE i

¥ u{EADSPfSC589 via ICE-1000
hr@ Device 0 [Core 0] ( Cortex-A5 ) (Running : User Request)
v I:I?) Device 0 [Core 1] ( SHARC ) [Debug\mcapi_send_recv_Core1_sc589.dxe] (Suspended : Breaky/
= main() at Mcapi_Test_Core1.c:50 0x1c0e51
p.@ Device 0 [Core 2] ( SHARC) (Running : User Request)

<

>
@ Mcapi_Test_Corel.c ¢3 =8 EE Outline 57 2= Disassembly = 0
[ = Ed
! int i » SFARSCR
- 2 # CORE1_PORT_NUM A
int recv_num = @;
int digit = @; # COREO_PORT_NUM
size_t msg_size = 0; # RECV_STRING
char msg[BUF_SIZE]; # SEND_STRING
char.vBuffer[BUF_SI?E]; @ B mcapiErrorCheck(mcapi_status_t, const
mcapi_status_t mcapi_status; . Ay
meani endnaint + Tacal en- Y. ©®  main(void) : int v
< >
E console i3 = Tasks L;l Problems | {3 Executables E Debugger Console Ex pH 1 ‘ #BE-5-°=0

| Output

Loading application: "C:\Users\jchenll\chj_work\linux\mcapi\svn_mcapi\mcapi_send_recv_Corel\mcapi_send_recv_Corel_sc589\Debug\mcapi_send_recv_Corel_sc5¢ |
Load complete.

Step4: Resume Core 1 & 2 Application running in CCES
Resume(F5) core 1 and continue running the application in CCES.
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#% 2.7.0 - Debug - mcapi_send_recv_Core1_sc589/src/Mcapi_Test_Core1.c - CrossCore Embedded Studio

File Edit Source Refactor Navigate Search Project Target Run Window Help

D HRIENSOP SRR R SNBR S -C-i®P - HF-F oD
| B | ERc/ce+ 4 Debug [l CMSIS Pack Manager
%5 Debug =7 % T = O | (= Variables | O Breakpoints 57 - G Expressions | if4¢ Registers i\ Modules| = E
. E mcapi_send_recv_Core1_sc589 Debug [Application with CrossCore Debugger] N % é@ el & ‘ @ @ Q:='> T

v EADSP*SC589 via ICE-1000
hv@ Device 0 [Core 0] ( Cortex-A5 ) (Running : User Request)
p@ Device 0 [Core 1] (SHARC ) [Debug\mcapi_send_recv_Core1_sc589.dxe] (Running : User Req
p@ Device 0 [Core 2] ( SHARC) (Running : User Request)

< >
HE' Mcapi_Test_Core1.c 547G 7 =0 EE Outline 52 'Disassembiyxi = 0
L ° Bl o % ~
- ’ # CORE1_PORT_NUM ~
int recv_num = 0;
int digit = e; # COREO_PORT_NUM
size_t msg_size = 0; # RECV_STRING
char msg[BUF_SIZE]; # SEND_STRING
char.vBuffer[BUF_SI?E]; of mcapiErrorCheck(mcapi_status_t, const
mcapi_status_t mcapi_status; ° B S
meani andnaint + 1aral an- Y EiainivordlE ~
< 5

& console % N é Tasks | [;2 Problems\} 0 Executables:\ E Debugger Console |

lo utput
ﬂoading application: "C:\Users\jchenll\chj_work\linux\mcapi\svn_mcapil\mcapi_send_recv_Corel\mcapi_send_recv_Corel_sc589\Debug\mcapi_send_recv_Corel_sc5¢
Load complete.

Now Linux isrunning on ARM core 0 while SHARC baremetal application is running on core 1.

Run Linux MCAPI MSG Demo Test

Run "arm_sharc_msg_demo" command in Linux and the passed log in linux is showing as the
picture.

# arm sharc_nsg_denp
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end of send() - endpoint=161 has sent: [hello mcapi core@® 96]
Cored: mode(0) message send. The 96 time sending
recv() start......
CHECK_STATUS---available:MCAPI_SUCCESS
node=1, port=5
CHECK_STATUS---recv_1i:MCAPI_SUCCESS
CHECK_STATUS---wailt:MCAPL SUCCESS
end of recv() - endpoint=181 size @x14 has received: [hello mcapi corel 97]
Core®: mode(0) message recv. The 96 time receiving
send() start......
CHECK_STATUS- --send_1i:MCAPI_PENDING
CHECK_STATUS---test:MCAPI_SUCCESS
CHECK_STATUS---walt:MCAPI_SUCCESS
end of send() - endpoint=181 has sent: [hello mcapi core@ 97]
Core®: mode(®) message send. The 97 time sending
recv() start......
CHECK_STATUS---available:MCAPI_SUCCESS
node=1, por
CHECK_STATUS---recv_1i:MCAPI_SUCCESS
CHECK_STATUS- --wailt:MCAPI_SUCCESS
end of recv() - endpoint=181 size 0x14 has received: [hello mcapi corel 98]
Core®: mode(®) message recv. The 97 time receiving

= send_1:MCAPI_PENDING
CHECK_STATUS---test:MCAPI_SUCCESS

| --wWwalt:MCAPI_SUCCESS
end of send() - endpoint=101 has sent: [hello mcapi core@ 98]
CoreB: mode(@) message send. The 98 time sending
CHECK_STATUS---available:MCAPI_SUCCESS
node=1, port=5
CHECK_STATUS---recv_1i:MCAPI_SUCCESS
CHECK_STATUS---walt:MCAPI_SUCCESS
end of recv() - endpoint=181 size 8x14 has received: [hello mcapi corel 99]
Cored: mode(@) message recv. The 98 time receiving
send() start......
CHECK_STATUS---send_1i:MCAPI_PENDING
CHECK_STATUS---test:MCAPI_SUCCESS
CHECK_STATUS---wailt:MCAPI_SUCCESS
end of send() - endpoint=181 has sent: [hello mcapi core@ 99]
Core®: mode(@) message send. The 92 time sending
recv() start......
CHECK_STATUS---available:MCAPI_SUCCESS
node=1, port
CHECK_STATUS---recv_1i:MCAPI_SUCCESS
CHECK_STATUS---wait:MCAPI_SUCCESS
end of recv() - endpoint=101 size 8x15 has received: [hello mcapi corei 188]
CoreB: mode(@) message recv. The 99 time receiving
CHECK_STATUS---del_ep:MCAPI_SUCCESS
mcapi_finalize 322
CHECK _STATHS---finalize:MCAPT SIICCESS
CoLea 1060 rounds mode(®) demo Test PASSED!!

H
CTRL-A Z for help | 57600 8N1 | NOR | Minicom 2.7 | VTi82 | Offline | ttyUSBi

The output on CCES console:
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K 2.7.0 - Debug - mcapi_send_recv_Core1_sc589/system/startup_ldf/app_startup.s - CrossCore Embedded Studio

File Edit Navigate Search Project Target Run Window Help

ﬁ v ‘;_T?;%'n‘ C?é Q{@Ub B A‘ @ | 3{?‘ v % v \J vig] ~ el M @‘%C/C++ ﬁDebug @CMSISPackManager

3§ Debug 2 R = 5 | (= Variables | O Breakpoints 22 69 Expressions | 38! =08

o101 Registers | B\ Modules
v E mcapi_send_recv_Core1_sc589 Debug [Application with CrossCore Debugger] A o W ‘ =] <;,==f> i
o ;S;,}ADSP—SC589 via ICE-1000

Hr@ Device 0 [Core 0] ( Cortex-A5 ) (Running : User Request)
W m@ Device 0 [Core 1] ( SHARC ) [Debug\mcapi_send_recv_Core1_sc589.dxe] (Suspended : Bre
= start() at app_startup.s:306 Ox1cOdeb
= <_adi_no_dispatched_handler>() at Ox1c5e54
= start() at app_startup.s:306 Ox1cOdeb

=& Device 0 [Core 21 ( SHARC ) (Runnina : User Reauest) h
<

-|£] Mcapi_Test_Corel.c @ app_startup.s o

= 0 EE Outline 2% == Disassembly = O
» IDLE; ~ =l <sys/anomaly_macros_rtl.h> A
.JUMP ___lib_prog_term; // Stay put. 2 <interrupth>
-_1ib_prog_term.end: o <platform_include.h>
= /% 2l <adi_osal.h>
** The call to _adi_osal_Init returned an error so call _adi_fatal_error. &l <sys/fatal_error_code.h>
&/ v = start
.EXTERN adi_fatal_error.; 4 ENABLED_PARITY_ERROR_CHECKING
= .osal_Init_failed:

& non loan stack v
>
E Console o | Tasks E Problems O Executables % Debugger Console

BE B - -0
Output

ﬂoading application: "C:\Users\jchenll\chj_work\linux\mcapi\svn_mcapi\mcapi_send_recv_Corel\mcapi_send_recv_Corel_sc589\Debug\mcapi_send_recv_Corel_sc5¢
Load complete.

Corel Test 100 rounds Passed

More details about the introduction of MCAPI examples, please refer to Introduction of MCAPI
examples.

Reset the board then follow the above steps if you want to restart the demo test.

Relaunching or restarting the MCAPI application in CCES without resetting the board
is not recommended.

6.6 Reserve Pinmux Functions in Linux for SHARC Applications

6.6.1 Introduction

For ADSP-SC573, SC584 and SC589, most of on-chip peripherals are shared between the ARM
core and the SHARC cores. When a peripheral isused in a SHARC application it can't be used by
Linux on the ARM core. This can be ensured by compiling configuration statically in both the
SHARC application and the Linux kernel. However, different peripherals used on different cores
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may still share some pins, which are configured through the pinmux controller. In order to avoid

Linux drivers altering the pinmux functions set in SHARC applications by mistake, the Linux ICC

driver allows devel opers to reserve the pinmux functions for peripherals used by the SHARC

application. Take ADSP-SC589 as example in following sections.
6.6.2 Linux Kernel Configuration

Set Up ICC Device Tree Node

In order to reserve the pinmux function, it should be defined as a pinctrl configuration node first in

the device treefile.

pinctrl0: pinctrl @ {
conmpati ble = "adi, adi 2-pi nctrl";
#address-cel |l s = <1>;
#si ze-cel l s = <1>;
#interrupt-cells = <2>
interrupt-controller

reg = <0 0>;
icc {
icc_default: iccO@ {
adi , group = "ppi 0_16bgrp", "I pOgrp";
adi , function = "ppi 0", "Ip0";

}s
b

The pinmux node icc_default should be referenced in the ICC node if you want the reservation to

take effect. Y ou can now rebuild the device tree binary using the make linux-r ebuild; make;

command in Buildroot.

icc@ {
conmpatible = "adi,icc"
reg = <0x20080000 0x1000>;
i nterrupt-parent = <&gi c>;
interrupts = <0 251 0>;
peerinfo = <1 97>,

<2 98>;

pinctrl-names = "defaul t";
pinctrl-0 = <& cc_defaul t >;
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Peripheral Group and Function Definition

The group and function properties are string arrays of the same length. The elements of the same
array 1D should be corresponding and are defined in file linux/driver §/pinctrl/pinctrl-adi-sc58x.c

static const struct adi _pin_group adi _pin_groups[] = {
ADI _PI'N_GROUP("uartOgrp", uartO_pins, uartO_nux),
ADI _PI'N_GROUP("uartO_hwfl owgrp", uartO_hwfl ow pins,
uart 0_hwf | ow_mux),
ADI _PIN GROUP("uart1grp", uartl pins, uartl nux),
ADI _PIN GROUP("uartl hwflowgrp", uartl hwfl ow pins,
uart1_hwf | ow_nux),
ADI _PI'N GROUP("uart 2grp", uart2_pins, uart2_nux),
ADI _PIN GROUP("uart2_hwfl owgrp", uart2 hwfl ow pins,
uart 2_hwf | ow_nux) ,
ADI _PI N_GROUP( " et hOgr p", ethO_pins, ethO_nux),
ADI _PI N_GROUP( " et hOpt pgrp", ethO_ptp_pins, ethO_ptp_nux),
ADlI _PI N_GROUP("et higrp", ethl_pins, ethl_nux),
ADI _PI' N GROUP("spi Ogrp", spi0O_pins, spi0_nmux),
ADI _PI N GROUP("spi 1grp", spil _pins, spil mux),
ADI _PI N_GROUP("spi 2gr p", spi2_pins, spi2_nmux),
ADI _PI N_GROUP( " canOgr p", canO_pins, can0_nux),
ADI _PI'N GROUP("canlgrp", canl_pins, canl_nux),
ADI _PI N GROUP("sntOgrp", snc0_pins, sncO_mux),
ADI _PIN_GROUP("I pOgrp", |pO_pins, |p0_nux),
ADlI _PI N_GROUP("I p1grp", |pl_pins, |pl_nux),
ADI _PI' N _GROUP( " ppi 0_8bgrp", ppi0_8b_pins, ppi0_8b nux),
ADI _PI' N GROUP( " ppi 0_16bgrp", ppi 0_16b_pins, ppi 0_16b_nux),
ADI _PI N GROUP( " ppi 0_24bgrp", ppi 0_24b_pins, ppi0_24b mux),
ADI _PI N_GROUP( " mrcOgr p", mmtO0_pins, mt0_nux),
1

static const struct adi _pnx_func adi _pnx_functions[] = {
ADI _PMX_FUNCTI ON("uart 0", wuartOgrp),
ADI _PMX_FUNCTI ON("uart 1", uartlgrp),
ADlI _PMX_FUNCTI ON("uart 2", uart2grp),
ADI _PMX_FUNCTI ON( " spi 0", spi Ogrp),
ADI _PMX_FUNCTI ON( " spi 1", spilgrp),
ADI _PMX_FUNCTI ON( " spi 2", spi2grp),
ADI _PMX_FUNCTI ON("can0", canOgrp),
ADI _PMX_FUNCTI ON("canl", canlgrp),
ADI _PMX_FUNCTI ON("snt0", sntOgrp),
ADlI _PMX_FUNCTI ON(" | pO", | pOgrp),
ADI _PMX_FUNCTI ON( "1 p1", | pigrp),
ADI _PMX_FUNCTI ON(" et h0", et hOgrp),
ADlI _PMX_FUNCTI ON(" et h1", ethlgrp),
ADlI _PMX_FUNCTI ON(" mme 0", nmmcOgrp),

ADI _PMX_FUNCTI ON( " ppi 0", ppi Ogrp),
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6.6.3 Pinmux Reservation Example

After Linux boots up with the new device tree binary file, you can find the specified PPIO and L PO
pinmux functions reservation information from the sysfs.

# |ls /dev/icc
/dev/icc

#

# cd /sys/ ker
# cat

gpi o- ranges
pi ngr oups

# cat pi nnux-
Pi nnux settin
Format: pin (
pin 0 (PAO):
et hOgrp

pin 1 (PAl):
et hOgrp

pin 2 (PA2):
et hOgr p

pin 3 (PG3):
et hOgrp

pin 4 (PA4):
et hOgrp

pin 5 (PA5):
et hOgrp

pin 6 (PA6):
et hOgrp

pin 7 (PA7):
et hOgrp

pin 8 (PA8):
et hOgrp

pin 9 (PA9):
et hOgrp

pin 10 (PA10)
group et hOgrp

pin 11 (PALL):

group et hOgrp

pin 12 (PA12):

group et hOgrp

pin 13 (PA13):

group et hOgrp
pin 14 (PA14)
pin 15 (PAL5)
pin 16 (PBO):
ppi 0_16bgrp
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nel / debug/ pi nctrl/ pinctrl-adi 2. 0/
p?nnux-fgnctions pi ns

_ pi NMux- pi ns
pi ns _
gs per pin
name) . mux_owner gpi o_owner hog?
3100c000. et hernet (GPI O UNCLAI MED) function ethO group
3100c000. et hernet (GPI O UNCLAI MED) function ethO group
3100c000. et hernet (GPI O UNCLAI MED) function ethO group
3100c000. et hernet (GPlI O UNCLAI MED) function ethO group
3100c000. et hernet (GPI O UNCLAI MED) function ethO group
3100c000. et hernet (GPI O UNCLAI MED) function ethO group
3100c000. et hernet (GPlI O UNCLAI MED) function ethO group
3100c000. et hernet (GPI O UNCLAI MED) function ethO group
3100c000. et hernet (GPlI O UNCLAI MED) function ethO group
3100c000. et hernet (GPI O UNCLAI MED) function ethO group
: 3100c000. et hernet (GPI O UNCLAI MED) function ethO
3100c000. et hernet (GPI O UNCLAI MED) function ethO
3100c000. et hernet (GPI O UNCLAI MED) function ethO
3100c000. et hernet (GPlI O UNCLAI MED) function ethO
: (MJX UNCLAI MED) adi -gpio: 14

: (MUX UNCLAI MED) ( GPI O UNCLAI MED)
20080000.i cc (GPl O UNCLAI MED) function ppi O group
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pin 17 (PBl):
ppi 0_16bgrp
pin 18 (PB2):
pin 19 (PB3):
pin 20 (PB4):
ppi 0_16bgrp
pin 21 (PB5):
ppi 0_16bgrp
pin 22 (PB6):
pin 23 (PB7):
pin 24 (PB8):
pin 25 (PB9):
canlgrp

pin 26 (PB10):

canlgrp
pin 27
pin 28
pin 29
pin 30
pin 31
pin 32
pin 33
Spi 2grp
pin 34 (PC2):
spi 2grp

pin 35 (PC3):
spi 2grp

pin 36 (PC4):
pin 37 (PC5):
pin 38 (PC6):
pin 39 (PC7):
canOgrp

pin 40 (PC8):
canOgrp

pin 41 (PC9):
spi Ogrp

5 53 3 3 5

(PCO):
(PCl):

pin 42 (PC10):

spi Ogrp

pin 43 (PCl11):

spi Ogrp

pin 44 (PCl12):
pin 45 (PC13):

uart Ogrp

pin 46 (PCl4):

uartOgrp

pin 47 (PC15):

ppi 0_16bgrp

pin 48 (PDO):
pin 49 (PD1):
pin 50 (PD2):
pin 51 (PD3):
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(PB11):
(PB12) :
(PB13) :
(PB14) :
( PB15) :

20080000.icc (GPlI O UNCLAI MED) functi

( MUX UNCLAI MED) adi - gpi 0: 18
( MUX UNCLAI MED) ( GPI O UNCLAI MVED)
20080000.icc (GPlI O UNCLAI MED) functi

20080000.icc (GPl O UNCLAI MED) functi

( MUX UNCLAI MED) ( GPI O UNCLAI MVED)

( MUX UNCLAI MED) ( GPI O UNCLAI MVED)
(MUX UNCLAI MED) adi - gpi o: 24
31000a00. can (GPI O UNCLAI MED) functi

on

on

on

on

ppi O group

ppi O group

ppi O group

canl group

31000a00. can (GPI O UNCLAI MED) function canl group

(MUX UNCLAI MED) ( GPI O UNCLAI MED)
(MUX UNCLAI MED) ( GPI O UNCLAI MED)
(MUX UNCLAI MED) ( GPI O UNCLAI MED)
(MUX UNCLAI MED) adi - gpi o: 30
(MUX UNCLAI MED) ( GPI O UNCLAI MED)
( MUX UNCLAI MED) adi - gpi 0: 32
31044000. spi  (GPI O UNCLAI MED) functi

31044000. spi (GPI O UNCLAI MED) functi

31044000. spi (GPI O UNCLAI MED) functi
(MUX UNCLAI MED) ( GPI O UNCLAI MVED)

( MUX UNCLAI MED) ( GPI O UNCLAI MVED)

( MUX UNCLAI MED) adi - gpi o: 38
31000200. can (GPI O UNCLAI MED) functi
31000200. can (GPI O UNCLAI MED) functi
31042000. spi  (GPI O UNCLAI MED) functi
31042000. sp
31042000. sp

(MUX UNCLAI MED) adi - gpi 0: 44

on

on

on

on

on

on

spi 2 group
Spi 2 group

spi 2 group

canO group
canO group

spi 0 group

(GPlI O UNCLAI MED) function spi 0 group

(GPI O UNCLAI MED) function spi 0 group

adi -uart4.0 (GPlI O UNCLAI MED) function uartQO group

adi -uart4.0 (GPlI O UNCLAI MED) function uartO group

20080000.icc (GPl O UNCLAI MED) function ppiO group

(MJX UNCLAI MED) (GPI O UNCLAI MED)
(MUX UNCLAI MED) (GPI O UNCLAI MED)

20080000.i cc (GPl O UNCLAI MED) function | pO group | pOgrp
20080000.icc (GPI O UNCLAI MED) function | pO group |pOgrp
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pin 52 (PD4): 20080000.icc (GPI O UNCLAI MED) function | pO group | pOgrp
pin 53 (PD5): 20080000.icc (GPI O UNCLAI MED) function | pO group |pOgrp
pin 54 (PD6): 20080000.icc (GPI O UNCLAI MED) function | pO group |pOgrp
pin 55 (PD7): 20080000.icc (GPlI O UNCLAI MED) function | pO group | pOgrp
pin 56 (PD8): 20080000.icc (GPlI O UNCLAI MED) function | pO group | pOgrp
pin 57 (PD9): 20080000.icc (GPI O UNCLAI MED) function | pO group |pOgrp
pin 58 (PD10): 20080000.icc (GPI O UNCLAI MED) function | p0O group

| pOgr p

pin 59 (PD11): 20080000.icc (GPI O UNCLAI MED) function | p0O group

| pOgrp

pin 60 (PD12): adi-uart4.2 (GPI O UNCLAI MED) function uart2 group

uart 2grp

pin 61 (PD13): adi-uart4.2 (GPlI O UNCLAI MED) function uart2 group

uart 2grp

pin 62 (PD14): 20080000.icc (GPl O UNCLAI MED) function ppi 0O group

ppi 0_16bgrp

pin 63 (PD15): 20080000.icc (GPI O UNCLAI MED) function ppi O group

ppi 0_16bgrp

pin 64 (PEO): 20080000.icc (GPlI O UNCLAI MED) function ppiO group

ppi 0_16bgrp

pin 65 (PE1l): 20080000.icc (GPI O UNCLAI MED) function ppiO group

ppi 0_16bgrp

pin 66 (PE2): 20080000.icc (GPI O UNCLAI MED) function ppiO group

ppi 0_16bgrp

pin 67 (PE3): 20080000.icc (GPI O UNCLAI MED) function ppiO group

ppi 0_16bgrp

pin 68 (PE4): 20080000.icc (GPlI O UNCLAI MED) function ppiO group

ppi 0_16bgrp

pin 69 (PE5): 20080000.icc (GPI O UNCLAI MED) function ppiO group

ppi 0_16bgrp

pin 70 (PE6): 20080000.icc (GPlI O UNCLAI MED) function ppiO group

ppi 0_16bgrp

pin 71 (PE7): 20080000.icc (GPI O UNCLAI MED) function ppiO group

ppi 0_16bgrp

pin 72 (PE8): 20080000.icc (GPI O UNCLAI MED) function ppi O group

ppi 0_16bgrp

pin 73 (PE9): 20080000.icc (GPlI O UNCLAI MED) function ppiO group

ppi 0_16bgrp

pin 74 (PE10): 20080000.icc (GPl O UNCLAI MED) function ppi 0O group

ppi 0_16bgrp

pin 75 (PE11): 20080000.icc (GPl O UNCLAI MED) function ppi 0O group

ppi 0_16bgrp

pin 76 (PE12): 20080000.icc (GPI O UNCLAI MED) function ppi 0O group

ppi 0_16bgrp

pin 77 (PE13): 31043000.spi (GPI O UNCLAI MED) function spil group

spi 1grp

pin 78 (PE14): 31043000.spi (GPl O UNCLAI MED) function spil group

spi 1grp

pin 79 (PE15): 31043000.spi (GPI O UNCLAI MED) function spil group

spi 1grp

pin 80 (PFO): (MJX UNCLAI MED) (GPl O UNCLAI MED)
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pin 81 (PF1): (MJX UNCLAI MED) (GPl O UNCLAI MED)

pin 82 (PF2): mmt.0 (GPI O UNCLAI MED) function mtO group mtOgrp
pin 83 (PF3): mmt.0 (GPI O UNCLAI MED) function mtO group mtOgrp
pin 84 (PF4): mmt.0 (GPI O UNCLAI MED) function mmtO0 group mmtOgrp
pin 85 (PF5): mmrt.0 (GPI O UNCLAI MED) function mt0 group mtOgrp
pin 86 (PF6): mt.0 (GPI O UNCLAI MED) function mtO group mtOgrp
pin 87 (PF7): mmrt.0 (GPI O UNCLAI MED) function mtO group mtOgrp
pin 88 (PF8): mmt.0 (GPI O UNCLAI MED) function mrO0 group mmtOgrp
pin 89 (PF9): mrt.0 (GPI O UNCLAI MED) function mtO0 group mtOgrp
pin 90 (PF10): mmt. 0 (GPI O UNCLAI MED) function mtO group nmcOgrp
pin 91 (PF11): mmt. 0 (GPlI O UNCLAI MED) function nmcO group nmmtOgrp
pin 92 (PF12): mmt. 0 (GPlI O UNCLAI MED) function nmcO group mmtOgrp

pin 93 (PF13): 3100e000. et hernet (GPI O UNCLAI MED) function ethl
group ethlgrp

pin 94 (PF14): 3100e000. et hernet (GPI O UNCLAI MED) function ethl
group ethlgrp

pin 95 (PF15): 3100e000. et hernet (GPI O UNCLAI MED) function ethl
group et higrp

pin 96 (PQD): 3100e000. et hernet (GPlI O UNCLAI MED) function ethl group
et hlgrp

pin 97 (PGLl): 3100e000. et hernet (GPlI O UNCLAI MED) function ethl group
ethlgrp

pin 98 (P&): 3100e000. et hernet (GPlI O UNCLAI MED) function ethl group
et hlgrp

pin 99 (PG&3): 3100e000. et hernet (GPlI O UNCLAI MED) function ethl group
et hlgrp

pin 100 (P&): 3100e000. et hernet (GPI O UNCLAI MED) function ethl
group ethlgrp

pin 101 (PG5): 3100e000. et hernet (GPI O UNCLAI MED) function ethl
group ethlgrp

6.7 SEC driver and multicore development

6.7.1 Introduction

There are two Interrupt Controllers on the ADSP-SC573, SC584 and SC589. The GIC (Generic
Interrupt Controller) for the ARM core and the SEC (System Event Controller) for the SHARC
cores. The SEC manages the configuration of all system event sources, and also manages the
propagation of system eventsto all connected SHARC cores and the system fault interface.

Linux, running on the ARM core, manages all of itsinterrupts viathe GIC. However, if any Linux
driver wants to trigger an interrupt to the SHARC cores directly it should raise an SSI source event
in the SEC. In addition, the watchdog device can only reset the cores via the system fault interface.
The Linux watchdog driver hasto set up its event route in the SEC aswell. All of these interactions
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with the SSI depend on proper initialization of the SEC controller. Because, the SEC controller can
beinitialized by code on either the ARM core or the SHARC cores, there must be away to avoid
conflicting initialization on different cores. This guide apply to both ADSP-SC573, SC584 and
SC5H89. Take ADSP-SC589 as example in following sections.

6.7.2 Linux kernel Configuration

The SHARC dlave core number in the ADSP-SC58x serial processors differs among models. So,
the slave core count should be set up accordingly in the Linux kernel. The Linux SEC driver
initializes the proper SClsin the SEC controller according to this setting. However, the SEC driver
Is built into the Linux kernel no matter how many slave cores are configured.

System Type --->
sc58x platformtype --->
(2) Slave core count in sc58x

Thevalid slave core count is 0, 1 or 2.

When the Linux kernel is booting up, following message is printed out.

sec init...
enabl ed

6.7.3 Coordinate the SEC Initialization for multicore Development

If both Linux SEC driver and the SHARC SEC code initialize the SEC controller independently,
the SEC may be in an unknown and wrong state. In multicore development, if the SHARC
applications start executing earlier than Linux, the Linux SEC driver should skip the SEC
initialization. Meanwhile, if the SHARC applications start executing after Linux boots up, the
SHARC SEC driver should not initialize the controller.

Allow Linux to skip the SEC initialization

A Linux kernel early parameter "enable _sec" is defined in the SEC driver to get the instruction
from user. This parameter should be provided in the kernel boot-up command line either viathe U-
Boot environment or viathe device tree property.

* |n u-boot console
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sc# set ramargs boot ar gs=root =/ dev/ nt dbl ockO rw consol e=tt ySC0,
115200n8 earl yprintk enabl e_sec=no

® |n Linux devicetreefile

chosen {

bootargs = "=/dev/ntdbl ockO rw consol e=ttySC0, 115200n8
ear |l yprintk enabl e_sec=no";
1

With parameter enable_sec=no set, the Linux kernel prints out the following message during boot.

sec init...
ski pped

Allow SHARC SEC Code to Skip the SEC Reset

By default, the scbxx SEC library for SHARC cores always resets the SEC registersin function

adi_sec Reset() and adi_sec ResetSFI(). To skip resetting the SEC registers on SHARC core, the

APl ADI_SEC RESULT adi_sec Init(void) should be revised to accept a skip flag.
* fileeSHARC\ib\src\services\Sour celint\adi_int.c

ADI _SEC RESULT adi _sec_lnit(bool skip_reset) {

if (!skip_reset)
adi _sec_Reset ();
/* Initialize SEC data structure */
gSECDat a. pf Handl er = &Def aul t Err or Handl er ;
gSECDat a. pCBPar am = NULL;
/* Register the SEC error handler */
i f(adi _int_Install Handl er((uint32_t)AD _SEC ERR | NTR
adi _SEC ErrorHandl er,

NULL, true) !=
ADI _| NT_SUCCESS)
{
return ADI _SEC REGQ STRATI ON_FAI LED;
}

/* Reset fault interface */
if (!skip_reset)
adi _sec_Reset SFI () ;
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The API adi_initComponents(void) should be revised to support no SEC reset as well.

¢ filezsystem\adi_initialize.c

int32_t _adi _initConponents(bool skip_reset)
{

int32_ t result = 0;

result = adi _sec_Init(skip_reset);

if (result == 0) {
result = adi _initpinmux(); /* auto-generated code (order:0) */
}
if (result == 0) {
result = adi _SRU Init(); /* auto-generated code (order:0) */
}
if (result == 0) {
result = adi_ntapi_Init(); /* auto-generated code (order:6) */

}
return result;
}
int32_t adi _initConponents(void)
{
_adi _i ni t Conponent s(fal se);
}
int32_t adi _initConponents _no_sec_reset(void)
{
_adi _i ni t Conmponent s(true);
}
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7 Generic Linux Documents

7.1 Generic U-Boot Documents

* U-Boot Frequently Asked Questions
* U-Boot User Manual
® Subscribe U-Boot Development Mailing List

7.2 Generic Linux Kernel Documents

® Linux Kernel Device Tree Specification
® Understanding the Linux Kernel, 3rd Edition
¢ Linux Device Drivers, 3rd Edition

® Subscribe To Development Mailing Lists for Linux Kernel and Driver Frameworks

7.3 Generic Buildroot Documents

® Buildroot User Manual

® Subscribe to Buildroot Development Mailing Lists
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http://www.denx.de/wiki/DULG/Faq
http://www.denx.de/wiki/DULG/Manual
https://lists.denx.de/listinfo/u-boot
http://www.devicetree.org/specifications/
http://shop.oreilly.com/product/9780596005658.do
https://lwn.net/Kernel/LDD3/
http://vger.kernel.org/
http://buildroot.uclibc.org/downloads/manual/manual.html
http://lists.busybox.net/mailman/listinfo/buildroot

8 Developing Linux Applications Using CrossCore Embedded
Studio

8.1 Create and build a project using the Linux targeting toolchain

8.1.1 Install CCES and Linux Add-in on Linux host

Firstly we need get CCES and Linux Add-in latest deb package ready and install the debian kits on
Linux machine with Ubuntu 14.04 distribution(32 bit).

a Toinstall Linux Add-in for CCES, run the following command:

$ sudo dpkg -i adi-Li nuxAddi nFor CCES- | i nux-x86-1. 3. 1. deb

b. If you need reinstall Linux Add-in for CCES later, please remove it completely with the
following command before starting installation:

$ sudo dpkg -P adi - Li nuxAddi nFor CCES- | i nux-x86-1. 3. 1. deb

8.1.2 Start CCES IDE on Linux Host

/1 start CCES |DE
$ cd /opt/anal og/ cces/ 2. 8. 3/ Eclipse
$ ./cces

There would be "Workspace Launcher”, use the default directory(e.g /home/test/cces/2.8.3), click
OK. Here comes the Welcome page!

Move the mouse to the top of the screen, there shows up the menu bar of CCES IDE.

8.1.3 Creating a new project using CCES

To create anew project:
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1. Select File| New | CrossCor e Project from the main menu.

2. Giveyour project aname (e.g. Helloworld). Click Next.

3. Choose your Processor family(e.g SHARC), Processor type(e.g ADSP-SC589) and Silicon
revision(e.g 1.0). Click Next.

4. Choose the "CrossCore ARM Linux Toolchain" from the Toolchain drop-down list and click

Finish.

%®WEmmmwdm@

Specify the toolchain and settings that you would like to use for this ADSP-SCs89 project. | ¥~ |

Project configuration

Toolchain: | CrossCore ARM Linux Toolchain
~ Configuration Summary
Selected Add-ins:

Template Code:
Adding a source file with a default main() Function
+ Source files will be generated in C

ou g edin
+ Comments will be added to the generated source files

i @ | <Back | cancel
[£2 Problems | &

# Configure Project...

[:= Ric/c+
= 0O | & outline & = g
Anoutline s not available.
ish
R

No consoles to displayatthis time.

Here we see our "HelloWorld" project generated!
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(iR B-R -Gt Ur® P HBE @Y G
[ Project Explorer 5 S ¥ = B8 [ Helloworld.c & . "8 Helloworld/system.sve = B | & outline 8 = a
¥ = Helloworld #|* Helloworld. <[] S R e % T
> i includes #include <sys/platforn.h> U sys/platform.h
v @ sre #include "adi initialize.h" u adi_initialize.h

» [& Helloworld.c #include “Helloworld.h* u Helloworld h

» (8 Helloweorld.h int wain(int arge, char *argv(l) o mainint, char*[})
> @ system {

g system.sve

Wy Initialize managed drivers and/or services that have been added to

the project

+ @ret
adi_initComponents () ;
* Begin adding your custom code here

return @;

ABADD DD Jm e

[£2 Problems | & Tasks| & console &2 - [T Properties
No consoles to display at this time.

writable Smart Insert  2:1

In the left-handed window, there lists various component of this projects, like include paths, source
files, etc, unfold the Project Name "HelloWorld", you can see all of them.

Y ou can also add your own linesin src/HelloWorld.c to realize desired function.

In our example, we write a simple printf command for demostration:

printf("Hello World\n");

To build your new project:

1. Select Project | Build All from the main menu.

2. or Click the hammer icon on the toolbar.
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@ [=ilR4 B-R-RBi-QW-dF i mi% -~ B B/
B - Project Explorer &2 = O ||l Helloorld.c £ . % HelloWorld/system.svc = o (& outline 8 =
= = & * HelloWorl S
E D% - Helloworld. c[J AR e %
¥ = Helloworld #include <sys/platform.h= U sys/platform.h
E » B #include “adi initialize.h® u adi initializeh
i e Binaries #include "HelloWorld.h" aclinitallze
» @includes #include "stdio h a1 Helloworld.h
v s ) o stdioh
é > ¢ Helloworld.c {rt medniint arge, char rargvil) s maintint, char+{])
> [& Hellowerld.h s
‘ » @system managed drivers and/or services that have been added to
| * @return zero on success
B system.sve N
i adi. initconponents ) ;
= /* Begin adding your custom code o
E printf("Hello World\nf);
return 6;
}
[£2 problems | & Tasks| @ console 3 . [ Properties. & ¢ (g =6 % #=B-tv =08

€OT Build Console [Helloworld]
18:03131 =70+ BULLU U1 LUNILYUI dLAUN USUUY 101 PIUJECL RELLORDI L
make all

Building file: ../systen/adi_initialize.c

Invoking: CrossCore ARM Linux C Compiler

arm-Linux-gnueabi-gce -q -gdwarf-2 -ffunction-sections -fdata-sections -DCOREQ -D DEBUG -I°/home/test/cces/2.6.0/HelloWorld/systen” -Wall -c -mproc-ADSP-SCS589 -msi-revision=
Finished building: ../system/adi initialize.c

.0 -HHD -MP -HE"syS

Building file: ../src/HelloWorld.c

Invoking: CrossCore ARM Linux C Compiler

arm-linux-gnueabi-gcc -g -gdwarf-2 -ffunction-sections -fdata-sections -DCOREQ -D DEBUG -1"/home/test/cces/2.6.9/Helloworld/systen” -Wall -c -mproc=ADSP-SC589 -msi-revision=:
Finished building: ../src/HelloWorld.c

.0 -MMD -MP -MF"sTC

Building target: HelloWorld
Invoking: CrossCore ARM Linux C Linker

arm- Linux-gnueabi-gee -mproc=ADSP-SC589 -msi-revision=
Finished building target: HelloWorld

.0 -Wl,--gc-sections -0 “Helloworld" @input-file.txt -lm

16:03:32 Build Finished (took 1s.91ms)

Writable Smart Insert  20:26

We can see that this building processis carried out by ARM Linux toolchain (arm-linux-gnueabi-
gcc) combined with several other params, dynamically linked with -Im.

Surely we can change the setting by right clicking at the HellowWorld project and selecting
Properties, the following window comes out.

> & Debug
B system.sve

cess Warihos (% warnings E::;;;'t";n: S{COMMAND} S{FLAGS} ${OUTPUT_FLAG} ${OUTPUT_PREFIX}S{OUTPUT} ${INPUTS}

* greturn zero on

€/C++ General 3 Additional Options

- adi_initComponents(); Project Ref
: P roject References T
n

Run/Debug Settings

/* Begin adding yo General

I printf("Hello World\n®

(& Libraries

@ v Br-&-hitt-Qri® P v iy G oy | B (Bic/eer
- RN Y) YR PPN MR ©  propersesforvelowerid _____________________________________________________|&§F
— = T > | i B
= T HelloWorld. ] @| Settings % -
¥ = Helloworld #include <sys/platforn.h> * Resource . " ~
“ » 4 Binaries #include .‘agl fn]uauze e suilders ¥ ® CrossCore ARM Linux Assembler Command: |arm-linux-gnueabi-gcc
’ “ i i)
+ @includes Fiuclada; *Hellowor T, b v C/cpuild & General All options: ‘mproc=ADSP-SC589 -msi-revision=1.0-,—gc-sections Im
) #include "stdio.h 5 Preprocessor
~ @src = Dudivariabies 3 Additional Options
. B int (int argc, char *argvll}  Enironment e
é 8 tellowarid.c R g % CressCore ARM Linux C Compiler
oggin
- * (@ HelloWorld.h E 99ing (& General
> (@ system * Initializ d drivef  Settings b prcicocissor Expert settings:

return @; 22 Additional Options

[£2 Problems | & Tasks| & Console 52 . Properties| 5 - = A B =
CDT Build Console [Helloworld]
10103131 T1o+ BULL U1 CUMIIgUTaLion USUY 11 PIUJELL NELLOMDT L <o -

make all
Building file: ../systen/adi initialize.c

Invoking: CrossCore ARM Linux C Compiler

arn- Linux-gnueabi-gee -g -gdwarf-2 -ffunction-sections -fdata-sections -DCORE® -D_DEBUG -I°/home/test/cces/2.6.8/HelloWorld/systen” -Wall -C -mproc=ADSP-SCS89 -msi-revision=1.0 -MMD -MP -MF"sys
Finished building: ../systen/adi initialize.c

Building file: ../src/HelloWorld.c
Invoking: Crosscore ARM Linux C Compiler
arm-linux-gnueabi-gcc -q -qdwarf-2 -ffunction-sections -fdata-sections -DCORE -D DEBUG -I*/home/test/cces/2.6.8/HelloWorld/systen® -Wall -c -mproc=ADSP-SC589 -msi-revision=1.
Finished building: ../src/Helloworld.c

D -MP -MF"src

Building target: HelloWorld
Invoking: CrossCore ARM Linux C Linker

arn- Linux-gnueabi-gce -mproc=ADSP-SC589 -msi-revision=1.8 -Wl,--gc-sections -0 “HelloWorld* @input-file.txt -Im
Finished building target: HelloWorld

16:03:32 Build Finished (took 1s.91ms)

& Helloworld

After modification, build the project again. Finally the building process says: "Build Finished (took
XXX Ms)".
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The generated HelloWorld binary is put under your workspace(e.g /home/test/cces/2.8.3)
/HelloWorld/Debug/Helloworld

This HellowWorld binary file can be copied over to SC589 board which is booted up with Linux and
executed.

/1 copy this file to target board, replace ipaddr 10.100.4.50 with youl
$ scp /hone/test/cces/2.8.3/Hell owrl d/ Debug/ Hel | owbrl d root @O0. 100. 4. 5(

Boot up SC589-EZKIT board with Linux:
Please refer to : SChxx EZ-Kit Linux Quick Start Guide

After Linux is booted up on SC58X-EZKIT board, you can run this HelloWorld binary directly on
the Linux shell prompt:

test@grace: /opt/analog/cces/2.6.0/Eclipse % | test@grace: ~/cces/2.6.0/Helloworld/Debug
test@grac 5/2.6.0/HelloWorld/Debug$
e s/2.6.0/HelloWorld/Debug$ scp HelloWorld root@18.100.4.50:

ntly added '10.100.4.50' (ECDSA) to the list of known hosts.

's password:

100% 8055 7.9KB/s 00:00
ei~/cces/2.6.0/HelloWorld/Debug$ file HelloWorld
: ELF 32-bit LSB executable, ARM, EABIS version 1 (SYSV), dynamically linked (uses shared libs), fo
ERTH ripped
1loWorld/Debug$

. Distributed as part of C7

@
C e
& |5
B
2
a)
)
&
X

b=l cTRL-A 2 for help | 57600 8N1 | NOR | Minicom 2.7 | VT102 | Offline | ttyUsso |
. test@grace:~/cces/2.6.6/Hellokor Ld/Debugs [|

Now we can see the HelloWorld binary is executed, and the expected "Hello World!" message is
printed on the console.
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8.2 Debug a Linux application from within the CCES IDE

8.2.1 Create a new Linux application from within the CCES IDE

After you create a new Linux application(e.g sum) within the CCES IDE by following the previous

page:

Create and build a project using the Linux targeting toolchain, we can now start to debug the

File Edit Sc

e

ARoEDEm

application if we want to know how the binary executes or root cause bugs.

dow Help

_exit() at Oxb6F01602 | [E] sum.c &3 . T sum/system.svc
#include <sys/platform.h>

#include “adi initialize.h*

#include “sum.h”

#include “stdio.h"

int sum(int a,int b)
{

int s5;

s=a+h;

return s;
}

int main(int argc, char *argv[])
il

c=sun(a,b);
printf("The

sun of %d and %d is %d1\n",a,b,c);

2 problems & Tasks| & console 32 . [T Properties| @ Debugger Console 4 Debug

DT Build Console [sum]

10:42:27 **** Build of configuration Debug for project sum +==+

make all

Building file: ../systen/adi_initialize.c

Invoking: CrossCore ARM Linux C Compiler

arn-Linux-gnueabi-gcc -g -gdwarf-2 -ffunction-sections -fdata-sections -DCORE® -D_DEBUG
Finished building: ../systen/adi_initialize.c

Building file: ../src/sum.c
TInvoking: CrossCore ARM Li

nux C Compiler
arm-Linux-gnueabi-gcc -g -gdwarf-2 -ffunction-sections -fdata-sections -DCORE® -D_DEBUG -I"/root/cces/2.6.8/sum/systen”

Finished building: ../src/sum.c

Building target: sum
Tnvoking: CrossCore ARM Linux C Linker

1"/reot/cces/2.6.0/sun/systen"

gnueabi-gce -mproc=ADSP-5C589 -msi-revision=1.8 -Wl,--gc-sections -0 "sum® @input-file.txt -lm

! i
Finished building target: sum

18:42:28 Build Finished (took 434ms)

writable Smart Insert

= 0O | E outline 22

B w e

o sys/platformh
o adi_initialize.h

¥ sumh

u stdio.h

» sum(int, int): inc

= main(int, char#[]) : int

[Ric/ce+ % Debug

=

* -

-Wall -c -mproc=ADSP-SC589 -msi-revision=1.0 -MMD

-Wall -c -mproc=ADSP-SC589 -msi-revision=1.0 -MMD

34:2

8.2.2 Copy your newly built application to your Linux target and set-up

debugging

To debug your newly built application, you need to copy the binary from your CCES workspace to

your Linux target.

1. scp (Secure Copy) you sum application to your Linux target.

$ scp ~/cces/ 2.8. 3/ sunl Debug/ sum r oot @.0. 100. 4. 50: /

2. If you did not opt to build your Linux Image with gdbserver included, then you need copy it
from the Linux Add-in installation directory (/opt/analog/cces-linux-add-in/1.3.1/ARM/arm-
linux-gnueabi/sysroot/usr/bin) to your Linux target.
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$ scp /opt/anal og/ cces-1inux-add-in/1.3.1/ ARM arm | i nux- gnueabi
/ sysroot/usr/ bin/ gdbserver root @0.100. 4. 50:/

3. Inorder to debug using CCES, you should run gdbserver on Linux target and listen on an IP
and port.

# gdbserver 10.100.4.174:10000 sum

Terminal

B = ) 1045 &
test@grace: /opt/analog/cces/2.6.0/Eclipse ~/cces/2.6.0/set/Debug x| test@grace: ~/Downloads
6/set/Debug# 1s
le objects.mk set sources.mk
6/set/Debug# scp set root@10.160.4.5
Warning: Permanently added '16.106.4.50' (ECDSA) to the list of known hosts
root@10.160.4.50's password:

100% 7800 7.6KB/s  00:00
50:

'10.100.4.50' (ECDSA) to the list of known hosts.

100% 331KB 331.1KB/s  00:00

SPORT create success
-sc5xx scb:sound: adau1ds ifi <-> 31002400.1i2s mapping ok
-sc5xx scb:sound: adau19’ fi <-> 31002400.12s mapping ok
: cubic registered
: Registered protocol family 17
: controller area network core (rev 20120528 abi 9)
: Registered protocol family 29
n: raw protocol (rev 20120528)
: broadcast manager protocol (rev 20120528 t)
n: netlink gateway (rev 20130117) max_hops=1
do_initcall_level level 7
ThumbEE CPU extension supported.
console [netcond] enabled
netconsole: network logging started
rtc-adi2 310c8000.rtc: setting system clock to 1976-01-01 00:00:00 UTC (0)
IP-Config: Gateway not on directly connected network
ALSA device list:
#0: sc5xx-asoc-card
Freeing unused kernel memory: 16884K (c565000 - C15¢2000)
randon: dd urandom read with 49 bits of entropy available
strmaceth 3100c000.ethernet etho: Link is Up - 1Gbps/Full - flow control rx/tx
randon: nonblocking pool is initialized

#
/ # cat /proc/version

Linux version 4.0.0-ADI-1.2.0 (test@linux112-sc589-usb) (gcc version 4.8.3 (Analog Devices Inc. ARM Tools (d9f69c572e3368746d6d95caf93daes7coac89d4). Distributed as part of C7
/

#

/ # [root/gdbserver 10.100.4.174:16000 /root/set
Process /root/set created; pi 12

Listening on port 10000

57600 8N1 NOR Minicom 2.7 V1102 of fline ttyusee
/Debugit
cces/2.6.0/set/Debug#
cces/2.6.0/set/Debug# [l

Y ou're now set-up to connect to gdbserver viathe CCES IDE.

8.2.3 Launch CCES and create a Debug configuration
1. Select Run | Debug configurations... from the main menu.
2. Or click the Debug Beetle icon on the tool bar

3. Onthe Main tab, select the project and application that we would like to debug. For example,
project is sum and the C/C++ application is called Debug/sum.
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Project Ruf

® | Ghc/C++ ¥ Debug
[t project Explorer £t

v Gsum | Create, manage, and run configurations
» 4 Binaries

» @iincludes

=

Bk R o % <

¥ Bsrc 2 X B3 Name: |sum Debug

: 5 sum.c | @ (Emain., % Debugger| & Startup) & source| [ Common
. \_DE;::‘,: @ Applicationwith GDB and OpenOCD (Emulator) Project: B
» & Debug i Applicationwith GDB and QEMU (simulator) sum Browse... 2

B system.sve & Launch Group Cjc++ Application

¥ I Linux Application with G

Debug/sum

Variables... | searchProject...|  Browse..

Build (if required) before launching

Build Configuration: | select Automatically

Enable auto build Disable auto build

@ Useworkspace settings Configure Workspace Setting:

Filter matched 5 of 7 items Fmsi-revision=1.0 -HMD

@ Close | Debug

“msi-revision=1.0 -HMD

i q G =gdva
Finished building: ../src/sun.c

Building target: sum

Invoking: CrossCore ARM Linux C Linker

arn-Linux-gnueabi-gce -mproc=ADSP-SC589 -msi-revisio

Finished building target: sun

.8 -Wl,--gc-sections -0 “sua® @input-file.txt -ln

16:42:28 Build Finished (took 43ams)

writable Smartinsert  34:2

4. Switch to the Debugger tab
a. Enter the IP address for your Linux target. For example, 10.100.4.50.

b. Enter the Port number on which gdbserver is listening. For example, 10000.

4 - ® ® | Bic/ce+| 1 Debug
Debug Configurations
[ Project Explorer 52 9 ) =n
. | Create, manage, and run configurations
v & sum o 9 B AR % -
> ¥ Binaries
» @lincludes
¥ @sre B X Name: |sum Debug
> 5 sum.c | E) Main (§ Debugger , & Startup| § Source | Common
" Bsumh GDB Setuy
» @ system i Application with GDB and OpenOCD (Emulator) = =
+ & Debug i Application with GDB and QEMU (simulator) GDB Command; ) nt
system.sve & Launch Group linux-add-in/1.2. 1 i T bi-g) Browse...| | Variables.
¥ @ Linux Application with GDB.
i sum Debug Remote Target
8 Use remote target:
JTAGDevice:  Generic TCR/IP +
Host name or IP address: (10.100.4.50] ]
Port number: 10000
| Force thread list update onsuspend
#mBvxvy =0
Revert Appl
Filter makched 5 of 7items PR Brsi-revision=1.0 -0
@ close | [ Bebug
u g gdwa T -msi-revision=1.0
Finished building: ../src/sum.c
Building target: sum
Invoking: CrossCore ARM Linux C Linker
arn-Linux-gnueabi-gec -mproc=ADSP-5C589 -msi-revision=1.8 -Wl,--gc-sections -0 “sun” @input-file.txt -ln
Finished building target: sum
16:42:28 Build Finished (took 434ms)
= -
L Wiable  srmertimsert | 3452

c. Click Apply and then Debug
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8.2.4 Debugging your application with CCES

1. After clicking Debug button in the above pop-up window , CCES will launch GDB and
connect to your gdbserver.

2. Or right clicking on the vertical bar of the code window, select Add Breakpoint..., you can
add breakpoint and stop at the desired code segament.

Search_Proje indow _Help
§ r > = QS $ & g - = EiC/cH+ | fpDebug
E 4 Debug 2 = = B |[orvariables 52 . % Breakpoints ‘! Registers = Modules oo ~°08
& sum Debug [Linux Application with GDE] Name Type Value
“‘ + @ sum [612] [cores: 0] e arge int
v 4 Thread #1612 [core: 0] (Suspended : Breakpoint) | char
. = main() ot sum.c:24 0x8476 int
5 Y i
int
Class: C/C++ Line Breakpoint
B
B Type: Software
' File: Jroot/cces2.6.0/sum/src/sum.c
Line number: (13
E [ Enabled
[ _exit() at Oxbsfo1602 | [@ 5. % sum/system.svc ooitior E = 0 |[& outline| 0 Memory &2 =
i e h | Ignere count: |0 - - e
word
§. tors *
s=asb;
_\&‘ return s;
int main(int argc, char *argy[])
{
Ini ded o
Bre 2 cancel | (OK
s adi initConponents();
B console 22 . & Tasks [f] Problems| @ Executables L) % bE g® 98-8~ =0
sum Debug Linux Application with GDB] sum
=
- Writable Smart Insert 24:1

3. You are now able to debug your Linux application from within the CCES IDE.

In this example, we set up breakpoint at variables assignment, then click " Step into/over"
icon continously on the toolbar:
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% Breakp

(= variables 32

Name
e arge

» * argy
o2
erb
orc

Teaporary breakpoint
3, main (argc=1, arg=exbefffdcd) at
23 adi_initComponents ()
No breakpoint number 8

Jsressun, c:23

Breakpoint 2, main (argc=1, argv=xbefffdcd) at ../src/sum.c:27
27 a=18;

Breakpoint 7, main (arge=1, argv=exbefffdcd) at ../src/sum.c:28
28 b=s;

Breakpoint 6, main (argc=1, arg=gxbefffdcd) at ../src/sun.c:29
29

c=sun(a,b);

. Btk L] v G~ vils . :
17 Debug & e Apol n
* I3 sum Debug [Linux Application with GDB]
& sum [579] [cores: O
v 4 Thread #1579 [core: 0] (Suspended : Breakpoint)
main{) at sum.c:29 0x8482
ol /opt/analog/cces-inux-add-in/1.2.0/ARM/arm-linux-gnueabi/biry/arm-linux-gnueabi-gdb (7.8.1)
m/system.sve _exit() at oxbefo1602
=asb
return s;
int main(int arge, char *argu(]
-
»
L4
- ;
& | cesum(ab);
printf(*The sum of %0 and 34 1s ¥1\n",3,b,¢)
return @
@ console & Tasks (£ Problems G Executables & Debugger Console
sum Debug [Linux Application with GDB] /opt/analog/cces-| farm-linux-gnueabi/binfarm-linux-gnueabi-gdb (7.8.1)

nts| 1l Registers | @ Modules

Type
int
char #+
int
int
int

writable

Value

1
Oxbeffdcd
10

5

0

5 Outline | Memory 5 Disassembly 51
Enter location here 0|5l i

»00068482: | ldr re, [r7, #20]

00008484:  ldr  rl, [r7, #16
06008486: bl BxBadc <sum>
0800848a:  str e, [r7, #12
printf(“The sun of %d and d is

0000848c:  moww T8, #34068 oxB56¢
00008496 movt  re, #0

r 1, [r7, #20]

W rz, [r7, 716
600e8498: ldr  r3, [r7, #12
0006849a:  blx  6xB33 <printfgpli>
32 return 8;

000084%¢:  Wovs 13, #0
EE] ¥

00068420 e, r3
60068422 r7, #24
99908: sp, 7
686884a6: {r7, p
initcomponents:
AaaaAdaa:  nish  {r7h

smartinsert 29

Y ou can see in the variable window the value of variables(a,b,c) changing as the binary goes

on.

The bottom "Debugger console” window shows the output of the running process.

4. When you terminate your debug session, gdbserver on the Linux target will also terminate.

Terminal File Edit View Search Terminal Help
test@grace: ~/workspace/src/kernel/label/MYDESKTOP/testsuites/audio
bfin-hmac-crc 3100130.crc: initialized
usbcore: registered new interface driver usbhid
usbhid: USB HID core driver
icc 20080000.1icc: initialized

SPORT create success
snd-sc58x-adau1979 snd-sc58x-adau1979.0: adau1977-hifi <-> 31002400.audio mapping ok
snd-sc58x-adau1962 snd-sc58x-adau1962.0: adau1962-hifi <-> 31002400.audio mapping ok
TCP: cubic registered
NET: Registered protocol family 17
can: controller area network core (rev 20120528 abi 9)

NET: Registered protocol family 29
can: raw protocol (rev 20120528)
broadcast manager protocol (rev 20120528 t)
netlink gateway (rev 20130117) max_|
do_initcall_level level 7
ThumbEE CPU_ extension supported.
console [netcono] enabled
netconsole: network logging started
rtc-adi2 310c8000.rtc: setting system clock to 1976-81-61 00:00:00 UTC ()
IP-Config: Gateway not on directly connected networl
ALSA device list:
#9: scs58x-adau1979
#1: scs8x-adau1962
) Freeing unused kernel memory: 16856K (c534600 - c15aa000)
starting logging: OK
Starting mdev...
starting watchdog
Initializing random number generator
done
Starting system message bus: done
starting network
/bin/sh: run-parts: not found
ssh-keygen: generating new host keys: ED25519
starting sshd: OK

random: dd urandom read with 53 bits of entropy available

/ # stomaceth 3100c000.ethernet etho: Link is Up - 1Gbps/Full - flow control rx/tx
randon: nonblocking pool is initialized

I
/ # gdbserver 10.100.4.174:10000 sun
Process sun created; pid = 609
Listening on port 10000

Remote debugging from host 10.100.4.174
The sum of 10 and 5 is 151

child exited with status 0
®= coBserver exiting
#

NOR | Minicom 2.7 | VT102 | Offline | ttyusse

BEsECTRL-A Z for help | 57600 8N1 |

5. To relaunch a debug session, you will also need to relaunch gdbserver on the Linux target.
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9 Appendix A: Hardware Used During Testing

The following hardware was used during validation of the ADSP-SC5xx EZ-Kit by Analog
Devices. Anaog Devices does not recommend specific hardware to use with the ADSP-SC5xx Ez-

Kit, but the following hardware has been proven to work in atesting environment.

Bluetooth
ALSA/usb

Wireless
network driver
USB dongle

USB camera
test

ADV 7842
video decoder
driver
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Device

Bluetooth headset

USB Bluetooth Dongle

Wifi dongle

Camera

Set - top box

M odel

DR-BT140Q

CN-512v1 001

DWL-G122

PID:LZ115SR

H7

M anufacturer

SONY

SITECOM

D-Link

Logitech

HIMEDIA

Picture
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