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Scope

This documentation provides step-by-step instructions on setting up the Conexant AudioSmart™ 4-Mic
Development Kit for Amazon AVS. The document covers how to make the necessary hardware
connections, install the driver, flash the firmware (only when needed), configure the Raspberry Pi2 (RPi 2),
and set up the Amazon Alexa Voice Service (AVS).

Note: Only use the RPi 2 with this configuration. Do not use the Raspberry Pi 3 (RPi 3).

Target Audience

This document is intended for manufacturers and developers for creating Smart Home device prototypes
that utilize the Conexant AudioSmart 4-Mic Development Kit and the RPi 2 (not provided with the kit)
to offer an ideal Voice Control experience via Amazon's Alexa Voice Service.

References
Subject Description Location
12c I2C Specification http://www.nxp.com/documents/user_manual/UM10204.pdf
ACPI Advanced Configuration and  http://www.acpi.info/DOWNLOADS/ACPIspec50.pdf
Power Interface
RPi 2 An open source code single- https://www.raspberrypi.org/products/raspberry-pi-2-model-b/
board computer
ALSA The Advanced Linux Sound  http://www.alsa-project.org/main/index.php/Main_Page
Architecture (ALSA) provides
audio and MIDI functionality
to the Linux operating
system.
ASoC ALSA system on Chip for 125 http://www.alsa-project.org/main/index.php/ASoC
codecs
RPi 2 Kernel building https://lwww.raspberrypi.org/documentation/linux/kernel/

building.md

Definitions, Acronyms, and Abbreviations

Name of Document Description

AVS Alexa Voice Service

DSDT Differentiated System Description Table
GPIO General-Purpose Input/Output

12c Inter-Integrated Circuit

RPi 2 Raspberry Pi 2

Conexant Confidential
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User Guide Overview

Overview

The Conexant AudioSmart 4-Mic Development Kit for Amazon AVS contains the following:
e (CX20924 EVK

*  Microphone/LED module (positioned on top of the CX20924 when shipped)

e USB cable

e Cable assembly (colored wires)

* 45V power supply

Note:

*  Micro SD card of at least 16GB is required.
* Powered speakers, RPi 2, and micro SD card are all mandatory for the set up but are NOT
included in the Conexant AudioSmart 4-Mic Development Kit for Amazon AVS.

Proper speaker selection will enhance overall performance. Download External Loudspeaker Guidelines
and Recommendation for Smart Speaker Applications (008DGRO0x) document for additional info.

Figure 1: Development Kit Components

Conexant Confidential
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CX20924 EVK

CX20924 EVK

+5V Power
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Figure 2: CX20924 EVK: Connections, Interfaces, and Devices
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Microphone/LED Module

4 Digital
Microphone
Locations

Figure 3: Microphone/LED Module: Four Digital Microphone Locations
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Step-by-Step Setup Summary

1.

Write a Raspbian Image to the micro SD. Load the current Raspbian OS using Linux kernel version
4.4. See "Writing Raspbian OS to the microSD Card" on page 6.

Connections between the CX20924 EVK and the Microphone / LED module are already established.
To set up the hardware connection between these two boards and the RPi 2 (not provided with the kit)
refer to "Connecting the EVK and Microphone/LED Module to the RPi 2" on page 7.

Set up the AVS. See "AVS Setup"” on page 10.
Build and install the Linux kernel. See "Building and Installing the Linux Kernel" on page 14.

Once the hardware and software setup is complete, refer to the following to run the 4-mic setup:
"Running LED Server, Node.js Service, Sample App, Wake Word Engine, and Recording Agent" on
page 18.

Refer to the following to connect to an Amazon account: "AVS Setup: Amazon Account Login" on page
20.

Verify the setup. See "Verifying the Setup" on page 23.

Conduct Cypress Siena USB-to-12C device driver installation if required. This step is optional. See:
"Installing the Cypress Siena USB-to-12C Device Driver" on page 24.

Flashing New Firmware. This step is optional. Upgrade the firmware for the CX20924 device. Note that
the CX20924 evaluation board is pre-flashed with the firmware required so this step is only necessary
if an updated CX20924 firmware is provided. See "Flashing New Firmware" on page 26.

Conexant Confidential
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Writing Raspbian OS to the microSD Card

1. Format the SD card. This can be done by going to the 'Computer' folder and right clicking on the SD
card. Click Format... to display the format options. When reformatting, confirm that the File system is
FAT32 or FAT, as shown below.

File Edit View Tools Help

Organize v Propetties  System properties  Uninstall or change a program  Map network drive  Open Control Panel - 0 @
¢ Favorites 4 Hard Disk Drives (1)

Local Disk (C)

h Removable Storage (2)

+ Devic
G Network g svoones g

File system: FAT32
BitLocker status: Off

boot (F) Space used:
Removable Disk Space free: 217 M8
Total size: 620 MB

2. Download the Raspbian Jessie OS. The zip file is located at the following link:

http://downloads.raspberrypi.org/raspbian/images/raspbian-2017-07-05/

3. Unzip and write the downloaded image to the SD card using Win32Disklmager. This tool can be found
at the following link: https://sourceforge.net/projects/win32diskimager/

4. Run the Win32Disklmager to write the image to the SD card.

%2 Win32 Disk Imager = |8 =
Image File Device

_A&ka )

Copy| [E MD5 Hash 1. Choose Image 2. Select the device
Progress | drive to write the
‘ Raspbian OS
Version: 0.9.5 Cancel Read

| 3. Click "Write’

— Browse to the subdirectory icon and select the image file.

— Select the device drive in the Device drop down menu to write the Raspbian OS.
— Click Write to write the image to the SD card.

5. After the image has finished writing, insert the microSD card into the RPi 2.

09/19/17
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User Guide Connecting the EVK and Microphone/LED Module to the RPi 2

Connecting the EVK and Microphone/LED Module to the RPi 2

Make the following hardware connections between the CX20924 EVK, the Microphone/LED module, and
the RPi 2 (connections between the CX20924 EVK, Microphone/LED module and cable assembly are
already established). Make sure the microSD card with the Raspbian image and AVS sample app is
inserted into the RPi microSD card slot.

1. Connect the cable assembly to the GPIO pins on the RPi 2. Align the sticker labeled '1' with physical
pin 1 on the RPIi.

Figure 4: Connecting Cable Assembly to RPi GPIO Pins

Conexant Confidential
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2. Connect the output of the 4-mic processed signal.
a. Use the USB cable to connect J4 on the CX20924 EVK to a USB port on the RPi.

Figure 5: Connecting Output of 4-Mic Processed Signal

3. Connect the powered speakers to the LINEOUT port.

a. Connect the 3.5mm jack from the powered speakers to J8 (labeled LINEOUT) on the CX20924
EVK.

Figure 6: Connecting Powered Speakers to the LINEOUT Port

Conexant Confidential
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4. Using the HDMI and USB ports on the RPi, connect the RPi to the monitor, keyboard, and mouse.

5. Connect the 5V supply to the J1 connector on the CX20924 EVK. Use the +5V power supply included
with the kit to power the CX20924 EVK, Microphone/LED module, and the RPi 2.

Note: Power to the RPi 2 is provided from the CX20924 EVK and the Micro-USB power on the RPi 2
is not used.

Figure 7: Connecting 5V Power Supply to J1 Connector on the EVK

The unit should be mounted on top of the speakers, separated by a cushioned material such as putty or
foam, to minimize vibrations from the speaker.

Figure 8: DS20924 Mounted on Speaker

Conexant Confidential
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AVS Setup

Prior to completing the steps described in this section, the following tasks should be completed:

— Raspbian OS loaded onto the microSD card

— HDMI monitor, keyboard, and mouse are connected
LAN or WiFi connection has been established

— Hardware setup complete

1. Send the following command to clone the repository from the Conexant GitHub:
$ git clone https://github.com/conexant/alexa-avs-sample-app.git

2. Refer to the following instructions to create a developer account with Amazon:
https://github.com/alexa/alexa-avs-sample-app/wiki/Create-Security-Profile

Before starting AVS installation, the automated_install.sh will require several parameters to be
changed. The following credentials will need to be copied from the developer account
(developer.amazon.com)

Note: These parameters can be found under Alexa -> Alexa Voice Service -> Edit, on the
developer.amazon.com site. The Device Type ID can be found in the Device Type Info and the Client
ID and Client Secret can be found in the Security Profile tab. A representative example is shown
below.

*automated_install.sh - O x

File Edit Search Options Help
#!/bin/bash

# This is the name given to your device or mobile app in tl
[Produc tID=XX000O00XX |

# Retrieve your client ID from the web settings tab within
ClientID=

# Retrieve your client secret from the web settings tab wi

3. Save the file. Then give the necessary file permissions and run the process with the following
command:

chmod +x automated_install.sh
. automated_install.sh

After the installer is started, several screens will display. Follow the screen instructions shown below to
download the AVS sample app.

Conexant Confidential
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User Guide AVS Setup

This requires agreeing to the terms and conditions as shown in the following screen:

+ Raspberry

txt" from the sample app repository

the "ms an tio f f re from the thir
and want 0: t e ) ftw: f e third party

e an Amazon

5. Typey and press Enter. The following screen enables you to set up your RPi 2 credentials, enter your
ProductID, ClientID, and ClientSecret.

Conexant Confidential
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6. Typey and press Enter. The following screen enables you to set up your locale based on language
and country. For example, en (English)-US (USA), en (English)-GB (Great Britain). Locales are a

framework to switch between multiple languages and allow users to use their language, country,
characters, collation order, etc.

Which locale would you like to use?

Please select an option [1-3] D

7. Type1, 2, or 3 depending on your language and locale, and press Enter. The following screen enables
you to select the method of audio output you are using.

Conexant Confidential
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File Edit Tabs Help

Setting Audio Output

\re you using 3.5mm jack or HDMI cable for audio output?

output

ct an option [1-2] D

8. For audio output, select option 1. By default, the 1S interface is used. Thus, the HDMI audio output
selection has no impact.

File Edit Tabs Help

=== Enabling Hands Free Experience using Wake Word "Ale

vant to enable "Alexa"™ Wake Word Detection?

[y/n/quit] >>

9. Typey and press Enter. The following screen enables you to enable Alexa Wake Word Detection.

This starts the installation process. The installer should take approximately one hour to complete.

Conexant Confidential
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Building and Installing the Linux Kernel

Prior to completing the steps described in this section, the following tasks should be completed:

— Before installing the kernel, the microSD card should have completed the AVS setup.

Steps 1-9 must be completed on the host machine (which is running the Ubuntu environment and which
the kernel will be built on). Steps 10 and 11 will be completed on the RPi 2.

1.

Build and install the Linux kernel for the RPi 2. The following instructions refer to cross compiling the
driver on an Ubuntu environment.

— Prior to building the Linux driver, the following packages must be installed: Git, bc, libncurses5-
dey, libncursesw5-dev, and gcc-arm-linux-gnueabihf.

— All these packages can be installed with the following command:

$ sudo apt-get install git bc libncurses5-dev libncursesw5-dev gcc-arm-linux-
gnueabihf

The following instructions create a 4.4.50 kernel running on the RPi 2. If you don't have the toolchain
installed, use the following command to install the toolchain:

$ git clone https://github.com/raspberrypi/tools
Note: For convenience, the sub-directory, "bin", can be added to $PATH

$ PATH=$PATH:~/tools/arm-bcm2708/gcc-linaro-arm-1linux-gnueabihf-raspbian/bin
Clone the following RPI kernel tree:

$ git clone --depth 10 -n --branch cnxt-rpi-4.4.y --single-branch https://
github.com/conexant/rpi-linux.git

$ KERNEL=kernel?7
$ cd rpi-linux

$ git checkout
Build sources

$ make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- bcm2709_defconfig

Enable the driver options

$ make ARCH=arm menuconfig

In the Linux/arm 4.4.50 Kernel Configuration menu, go to: [Device Drivers] => [Sound card support] =>
[Advanced Linux Sound Architecture] => [ALSA for SoC audio support]. Check the following two
boxes:

—  [Support for Smart Speaker Pi add on soundcard (USB)]

— [Support for Smart Speaker Pi add on soundcard (12S)]

Conexant Confidential
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Building and Installing the Linux Kernel

The following screens provide references:

File Edit Tabs Help

.config - Linux/arm 4.4.50 Kernel Configuration

Linux/arm 4.4.50 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y>
Press <Esc><Esc> to
[*] built-in [ ]

includes, <N> excludes, <M> modularizes features.
exit, «?> for Help, </> for Search.
S

1

|

|

|

|

|

|

|

|

L

Legend:

Floating point emulation -2
Userspace binary formats
Power management options

[*] Networking support -->
|
Firmware Dravers
File systems -
Kernel hacking
Securilty options
-*. Cryptographic APL

< Exit > < Help > < Save > < Load >

.config - Linux/arm 4.4.50 Kernel Configuration
~ Device Drivers ~ Sound card support
Sound card support
Arrow Keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M> modularizes features. Press <ESc><Esc> t0
exit, <?> for Help, </> for Search. Legend: [*] built-in

--- Sound card support
[*] _ Preclaim 0SS device numbers

<I>  Advanced Linux Sound Architecture ---

<M> Open Sound System (DEPRECATED) ----

< Exit > < Help > < Save > < Load >

File Edit Tabs Help
.config - Linux/arm 4.4.50 Kernel Configuration
[---] upport - Advanced Linux Sound Architecture - ALSA for SoC audio support
ALSA for SoC audio support
Arrow keys navigate the menu. <Enmter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <v>
includes, <N> excludes, <M> modularizes features. Press <Esc»<Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]
A
<M>  Support for ADAU1977 ADC
<M> Support for audioinjector.net Pi add on soundcard
M>  Support for Red Rocks Audio DigiDAC|
Suppert for Dion Audio LOCO DAC-AMP
support for Alle Piano DAC

> o
rt for Smart Speaker Pi add on soundcard (USB)
[> Smart Speaker P1 add on soundcard (I25))

< Exdt > < Help > < Save > < Load >

File Edit Tabs Help
-config - Linux/arm 4.4.50 Kernel Configuration
N e, e e e e
Device Drivers
Arrow keys navigate the menu. <Enter> selects submemus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M> modularizes features. Press <ESC><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]
e
| <*> Generic Thermal sysfs driver
| [*] Watchdog Timer Support --->
| Sonics Silicon Backplane ---
| Broadcom specific AMBA --->
| Multifunction device drivers --->
| [ ] Voltage and Current Regulator Support =----
|
|
|
|
L

sy

> Multimedia suppert --->

Graphics support =--->
4> Sound card support ---
HID support --->

< Exit > < Help > < Sawe > < Load >

T

o
m
a
=3

.config - Linux/arm 4.4.50 Kernel Configuration

- Device Drivers - Sound card support - Advanced Linux Sound Architecture
Advanced Linux Sound Architecture

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty

submenus ----). Highlighted letters are hotkeys. Pressing <Y>

includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to

exit, <7> for Help, </> for Search. Legend: [*] built-in [ ]

pebug

Generic sound devices
HD-Audio ---—-
Pre-allocated buffer size for HD-audio driver
ARM sound devices ---

St

ARM PrimeCell PLO41 AC Link support
BCM2835 ALSA driver

SPI sound dewices -

USB_sound dewvices

[
<X>  ALSA for SoC audio support

< Exit > < Help > < Save > < Load >

File Edit Tabs Help
-config - Linux/arm 4.4.50 Kernel Configuration

Enter a filename to which this configuration
should be saved as an alternate, Leave blank to
abort.

«configh

< Halp >

Conexant Confidential
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User Guide Building and Installing the Linux Kernel

| -config - Linux/arm 4.4.50 Kernel Configuration

7.
8.

10.

1.

12

File Edit Tabs Help : : |

configuration written to .config

< Bxit >

When this process is complete, exit back to the terminal.
Send the following commands to build the kernel:

Note: The compilation can be sped up by using the '-j n' option, with n equal to the number of
processors * 1.5. This will reduce the compilation time significantly.

$ make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- zImage modules dtbs

Once the kernel has finished building, power down the 4-mic development kit, remove the SD card
(with the AVS already loaded), and use an SD card adapter to connect the card to the host. Identify the
FAT partition (boot) and the ext4 partition (root). This will be necessary to install the kernel to the SD
card. See the section Install Directly onto the SD card at the following link for details:

https://www.raspberrypi.org/documentation/linux/kernel/building.md

After the installation of the kernel is complete, edit the /boot/config.txt file. On the RPi 2, send the
following command to edit the file:

$ sudo pico /boot/config.txt
In the text editor, add the following options:

dtoverlay=rpi-cxsmartspk-usb
dtoverlay=i2s-mmap
dtparam=i2c_arm=on
program_usb_boot_mode=1

To ensure audio playback is through the driver just built/installed, the default audio device should be
disabled. Make the following change to the /boot/config.txt file.

dtparam=audio=off
Save the file and exit.

Now the hardware connections should be established and the RPi 2 should be correctly configured.
Refer to "Running LED Server, Node.js Service, Sample App, Wake Word Engine, and Recording
Agent" on page 18 for running the 4-mic setup.

To verify that the driver is installed, open a terminal on the RPi 2 and send the following command:
$ aplay -1
The following device should display:

Conexant Confidential
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User Guide Running LED Server, Node.js Service, Sample App, Wake Word Engine, and Recording Agent

Running LED Server, Node.js Service, Sample App, Wake Word
Engine, and Recording Agent

Once the installation is complete, you are ready to try out the Conexant AudioSmart 4-Mic Development
Kit for Amazon AVS.

On the home directory, run the startup.sh script to open all necessary windows at once.

./startup.sh

File Edit Tabs Help
pi€raspberrypi: 1s
leftarc
startup.sh

pi€raspberrypi: D

Alternatively, these windows can be opened manually. See the following for more information.
Note: It is recommended that these commands be run in the following order.

e Terminal Window 1: for LED functionality on the 4-mic setup

e Terminal Window 2: to run the web service for authorization

e Terminal Window 3: to run the sample app to communicate with AVS

e Terminal Window 4: to run the wake word engine which allows you to start an interaction using the
phrase "Alexa"

e Terminal Window 5: to run the recordingAgent, which sends audio content continuously to the client

Conexant Confidential
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Terminal Window 1

Open a new terminal window and type the following command to run the LED server for the 4-mic setup:

cd ~/alexa-avs-sample-app/samples/tLED && sudo python tLEDServer.py

Terminal Window 2

Open a new terminal window and type the following commands to bring up the web service which is used
to authorize your sample app with AVS:

cd ~/alexa-avs-sample-app/samples/companionService && npm start

The server is now running on port 3000 and you are ready to start the client.

Terminal Window 3

1. Configure the .asoundrc file with the correct settings.
Note: This step is hecessary to ensure correct audio playback and recording.

cd ~/alexa-avs-sample-app/samples
cp ~/leftarc ~/.asoundrc

2. Open a new terminal window and type the following commands to run the sample app, which
communicates with AVS:

cd ~/alexa-avs-sample-app/samples/javaclient && mvn exec:exec

See "AVS Setup: Amazon Account Login" on page 20 for more information.

Terminal Window 4

Note: Skip this step to run the same app without a wake word engine.

This project supports two versions of Sensory's TrulyHandsFree wake word engine. The “-e" option is used
to select the low-power embedded wake word engine running on the Conexant development kit or the
high-performance wake word engine running on the RPi 2.

1. Open a new terminal window and use the following commands to bring up the wake word engine from
Sensory. The wake word engine will allow you to initiate interactions using the phrase "Alexa".

2. To run the embedded low-power Sensory wake word engine (on the Conexant CX20924), type:

cd ~/alexa-avs-sample-app/samples/wakeWordAgent/src
sudo ./wakelWordAgent -e gpio

Note: For the low-power Sensory wake word engine, the wake word agent must be run as
admin.

3. To run the high-performance Sensory wake word engine (on the RPi 2), type:

cd ~/alexa-avs-sample-app/samples/wakeWordAgent/src && ./wakeWordAgent -e sensory

Conexant Confidential
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Terminal Window 5

Open a new terminal window and type the following command to run the recordingAgent, which sends the
processed microphone signals to the javaclient:

cd ~/alexa-avs-sample-app/samples/recordingAgent && ./run.sh

You now have a working hands-free AVS prototype.

AVS Setup: Amazon Account Login

An Amazon account will need to be connected to use the Conexant AudioSmart 4-Mic Development Kit for
Amazon AVS. A monitor, keyboard, and mouse is required for this procedure.

1. Using the HDMI and USB ports on the RPi, connect the RPi to the monitor, keyboard, and mouse.

2. After the RPi boots up and the startup.sh is run, the following window will popup. Note that the 'Bearer
Token' is empty.

-

Device: pi DSN: 123456789

I ncalelandlIS | w

Login to Register/Authenticate your Device - X

)| | a yUUl UC

E Please register your device by visiting the following URL in a web browser and follow the instructions:
https://localhost:3000/provision/4706731af810259d28cb2d43

Would you like the URL copied to your clipboard?

Figure 9: Alexa Voice Service User Interface

3. Click Yes and open a web browser. Go to the copied URL.

Conexant Confidential
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If a warning page appears, click Advanced and then click Proceed to Localhost (unsafe). The
following shows representative screens.

Privacy error - Chromium -0 x
[ Privacy error x &
€ C | A Notsecure | baps://localhost:3000/provision/ebc557474fea5af2dde35933 # -]
Your connection is not private
Attackers might be trying to steal your information from localhest (for example,
passwords, messages or credit cards). NET:ERR_CERT_AUTHORITY_INVALID
[J Automatically report details of possible security incidents to Google. Privacy Policy
ADVANCED Back to safety
Privacy error - Chromium -0x
[ Privacy error x a
(% C | A Notsecure | bupS://localhost:3000/provision/ebc557474fed5af2dde35933 r ©

A

Your connection is not private

Attackers might be trying to steal your information from localhost (for example,
passwords, messages or credit cards). NET:ERR_CERT_AUTHORITY_INVALID

[ Automatically report details of possible security incidents to Google. Privacy Policy

HIDE ADVANCED Back to safety

This server could not prove that it is localhost; its security certificate is not trusted by
your computer's operating system. This may be caused by a misconfiguration or an
attacker intercepting your connection. Find out more.

Proceed to localhost (unsafe!

Conexant Confidential
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AVS Setup: Amazon Account Login

4. The URL will go to a page to sign in using an Amazon account. Login with your Amazon account

credentials.

Amazon.co.uk Sign In - Chromium
a Amazon.co.uk Sic x

“ C | & Secure | https.//www.amazon.com

amazon

Sign in to pi using your Amazon account

E-mail or mobile number:

What is your password?

Amazon does not share your
password with this site

Keep me signed in. Details Learn More

Sign in using our secure server

Fargotten your password?

Create an Amazon.co.uk account.

Use Amazon to log into this
site without another password.

- 0O %

*|m g

B A

5. The next page should display the message 'device tokens ready' as shown below. The web browser

can now be closed.

https:/localhost:3000/authresponse?code=ANKRFwZBeymiHR...|&state=41a0ce5c-4f4e-4¢57-a524-3edfabc12508 - Chromium - o %

[ https://localhost:  x
= C | A Notsecure | b#tpS//localhost

device tokens ready

Conexant Confidential
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6. Click OK in the following window.

Alexa Voice Se e - v2l( 020 “pilmpie o
Device: pi DSN: 123456789
Locale:/en-118 | =
Login to Register/..icate your Device - X
Bearer t« _
@ Click the OK button once you've authenticated with AVS
EEEEE
= » 11 -

Now, the 'Bearer Token' field from Step 2 should be filled. The Amazon account is set up and the demo
unit is ready to be used.

Verifying the Setup

Once the RPi is correctly configured and the hardware connections are established, the unit is ready to be
run when all LEDs turn off.

e Say Alexa and three LEDs will point in the direction of the talker.

*  When the command is being processed, blue LEDs will flash around the board.

*  While the response is played out, the LEDs on the device will brighten and dim.
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Installing the Cypress Siena USB-to-12C Device Driver

A driver must be installed to enable the onboard Cypress Siena USB-to-12C device. Once enabled, this

device will allow the user to communicate with the CX20924 evaluation board over I2C. This is necessary

to flash firmware.

1. Connect the Type A to Type B USB cable between your laptop and the CX20924 evaluation board to

connector J2.

a. This cable will interface to a Cypress USB-to-1°C control device, allowing you to control
parameters of the CX20924 evaluation board using a Conexant GUI.

b. This cable can also be used to flash new Firmware to the CX20924 evaluation board if needed

(see "Flashing New Firmware" on page 26).

2. The Cypress Siena driver that enables USB-12C communication between your laptop and the
CX20924 evaluation board can be downloaded from:

http://www.conexant.com/avs-support/Conexant_Siena_Driver.rar

a. Filename: Conexant_Siena_Driver.rar

b. Extract the Conexant_Siena_Driver.rar file onto your laptop.

3. Run the Setup.exe file included in the Conexant_Siena_Driver folder as shown below:

&, Local Disk (C)
Eil Network

4 items

LU

o B P4
@@v| ; » Libraries » Documents » Siena » v|‘1|| Search Siena o
File Edit View Tools Help
Organize v Share with v New folder =~ Ol 'ZQ,'
7 Favorites E)ocuments library e s okl =
Siena
= ‘I:ibrar\es Name Date modified Type
__:2 Documents
J< Miciss Siena32 11/14/2016 1:14 PM  File folder
@' Music
) Sienab4 8/8/2 3PM File folder
=] Pictures
B Videos & | Sienaini 4/15/20 115 PM Configurat
By Setup.exe 4/12/20134:18PM  Applicatio
e Computer

09/19/17
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4. When the following message appears. Click Yes.

( -
# User Account Control X

Do you want to allow the following program to make

changes to this computer?

[ !' | Program name:  Conexant Universal Device Install/Uninstall
%86 Application

Verified publisher: Conexant Systems, Inc.
File origin: Hard drive on this computer

'ﬁ:‘zﬁ‘ Show details [ Yes ] ’ No

Change when these notifications appear

. J

In the Device Manager, you should shortly see Conexant Siena USB Driver appear under Universal
Serial Bus Controllers.

=4 Device Manager = B %

File Action View Help
e | @ EE®

j Smart card readers -
b % Sound, video and game controllers
. -&3 Storage controllers
> {8 System devices
a- ri Universal Serial Bus controllers
i Conexant Siena USB Driver

i Generic USB Hub

G Generic USB Hub
--§ Generic USE Hub
i Generic USB Hub

i Intel(R) 6 Series/C200 Series Chipset Family USB Enhanced Host Controller - 1C26
b Intel(R) 6 Series/C200 Series Chipset Family USB Enhanced Host Controller - 1C2D

USB Composite Device

m

5 USB Composite Device
- § USB Composite Device
- § USBRoot Hub

§ USBRoot Hub 3

The Cypress Siena device is now ready to use.
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Flashing New Firmware

The CX20924 evaluation board comes pre-flashed with firmware (FW). The following instructions are only
needed if a new FW version needs to be loaded.

1. Connect the standard USB cable to allow Cypress Siena USB-I2C control if not done already.

2. Firmware flashing on the CX20924 device is done from the laptop/PC through the onboard Cypress
Siena CY7C68013A 12C-to-USB converter device going to the CX20924 and the SPI flash device.

a. FW update system flow: Laptop/PC>Cypress CY7C68013A>CX20924>SPI Flash.

b. Adriver is required to use the Cypress Siena CY7C68013A device, so make sure you have
previously installed the Cypress Siena CX7C68013A driver as described in "Installing the Cypress
Siena USB-to-12C Device Driver" on page 24.

The FW release package is stored in a folder named fcp. This folder contains a number of subfolders as
shown below.

@@vl » fep o i e A B vl‘yll Search fcp PI

File Edit View Tools Help

I Organize v 4 Open Include in library ~ Share with v New folder =~ @ 49
¢ Favorites Name . Date modified Type Size
Bl Desktop build File folder
@ Downloads documentation File folder
&& OneDrive - Conexan fw
i< Recent Places scripts
temp File folder
i . Libraries tools File folder
=) Documents
J Music
=) Pictures
o)l Subversion
B vVideos
L
| & Computer

&, Local Disk (C:)

ﬁh Network

build Date modified: 12/2/2016 4:29 PM
File folder

Figure 10: Example FCP Folder
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3. Open the build folder which contains the *.sfs FW image file.

w. [E=aaey X
@,\)vl » fep » build - ¢7|‘ Search build e
- - =
File Edit View Tools Help
l| Organize~  [B Open  Sharewith v New folder =~ 0 @
ExiiRaE Name ‘ Date modified Type Size
Bl Desktop _| amazon-ss_sensory--3176.1 sfs
& Downloads | amazen-ss_sensory--3176.1-padded.sfs
#& OneDrive - Conexan amazon-ss_sensory--31761M.sfs.orig
| Recent Places amazon-ss_sensory--31761M-padded.sfs... 12/2
x| i2c_flash.exe
i -4 Libraries 8| iflash.bin
<] Documents ¥ uflash.bin
@' Music
= Pictures
)| Subversion
B Videos

1% Computer
&2 Local Disk (C)

‘i,i Network

mm 1| i2c_flash.exe Date modified: 12/2/2016 2:31 PM Date created: 12/2/2016 3:33 PM
Size: 96.5 KB

Application

Figure 11: Build Folder Contents

4. Double click on the i2¢c_flash.exe file. FW updating will begin, and the following window will appear.

B ' C:\Users\phank\Desktop\fcp\build\i2¢c_flash.exe

Image file size : 54888h bytes
partition @ : Inactive
partition 1 : Active

[RI2 020202022120 21212 21202 212 R 200 Ri2IR IR 212 2 RiRiR R iR R R R R R IR IRIRIRIRIBIR BB NRBDR BB R221212121202 002

Uerify CRC for partition 0...Good
Mark partition @ as active...
Mark partition 1 as inactive...

Image transfer completed successfully?
Device rebooting

Device rebooted successfully?! Rehoot
Uerify firmware version....Good

Press any key to exit

LS

Wait for the green PASS message to appear, indicating that the FW was updated successfully. The FW
upgrade should take less than 30 ms to complete.

5. Once the successful PASS message appears, close the window and cycle power on the board by
unplugging and plugging back the power on the CX20924 evaluation board. The CX20924 device is
ready to be used with the new updated FW.
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