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This documentation provides step-by-step instructions on setting up the Conexant AudioSmart 2-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), set up the Amazon Alexa Voice Service
(AVS), and switch between the keyword detection (voice trigger) modes.

‘

. Target Audience

This document is intended for manufacturers and developers to create Smart Home device prototypes that
utilizes Conexant AudioSmart™ 2-Mic Development Kit and the Raspberry Pi3 (not provided with the
Kit) to offer an ideal Voice Control experience via Amazon’s Alexa Voice Service

3. References

Description

Table 3.1: References

Name of Document Location

[2C I2C Specification http://iww.nxp.com/documents/u
ser_manual/lUM10204.pdf
ACPI Advanced Configuration and Power http://www.acpi.info/ DOWNLOAD
Interface S/ACPIspec50.pdf

Raspberry Pi 3

An open source code single-board
computer.

https://www.raspberrypi.org/produ
cts/raspberry-pi-3-model-b/

ALSA The Advanced Linux Sound http://www.alsa-
Architecture (ALSA) provides audio and | project.org/main/index.php/Main_
MIDI functionality to the Linux operating | Page
system.

ASoC ALSA system on Chip for 12S codecs. http://www.alsa-

project.org/main/index.php/ASoC

4. Definitions, Acronyms, and Abbreviations

Table 4.1: Definitions of Abbreviation

Word, Acronym, Description

or Abbreviation

12C Inter-Integrated Circuit

GPIO General-purpose input/output

DSDT Differentiated System Description Table
RPi3 Raspberry Pi 3

AVS Alexa Voice Service
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The Conexant AudioSmart™ 2-Mic Development Kit for Amazon AVS contains the following:

e  (CX20921 evaluation board, pre-flashed with firmware
e  Microphone module with 2 omnidirectional mics

e  Microphone holder board

e  Stereo 3.5mm Male-to-Male audio cable

e  Micro-USB cable

e Type Ato Type B USB cable

e Cable assembly (colored wires)

+5V power supply for CX20921 evaluation board
Note:
e Micro SD card of at least 8GB is required.

e *Powered speakers, Raspberry Pi3 board, and micro SD card are all mandatory for the set up but are NOT
included in the Conexant AudioSmart™ 2-mic Development Kit.

*Proper speaker selection will enhance overall performance. Please download “External loudspeaker Guidelines and
Recommendation for Smart Speaker Applications” for additional info

Figure 5.1 - components in the development kit
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6. CX20921 evaluation board

Connect to Laptop USB
Siena 12C Contrel Path Isolation Jumpers between CX20709 and CX20921

Connect to Powered Speakers

CX20921 Reset

SPI Flash for
CX20921

Connect to RPi3
3.5mm Audio Jack B

CX20709 Audio CODEC

Connect to USB
Playback/Record Path

Connect to Stereo
Connect to +5V Power Supply ECM Microphones

Figure 6.1 - CX20921 evaluation board: Connections, Interfaces, and Devices
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7. Pin Definition

The pinout definition on Raspberry Pi3 (not included in the kit). The pins that are used are emphasized.

Raspberry Pi 3 GPIO Header

Pin#t  NAME NAME  Pin#

01 3.3v DC Power one DC Power 5v 02
03 GPIO02 (SDAT , 120) O) DC Power 5v 04
05 GPIO03 (SCL1 , 12C) 0) Ground 06
07 GPIO04 (GPIO_GCLK) D (O (TXD0O) GPIO14 08
09 Ground D © (RXDO) GPIO15 10
11 GPIO17 (GPIO GENO) L)) (GPIO GEN1) GPIO18 12
13 GPIO27 (GPIO_GEN2) o0 Ground 14
15 GPIO22 (GPIO_GEN3) Y (GPIO_GEN4) GPIO23 16
17 3.3v DC Power ) O (GPIO_GENS) GPIO24 18
19 GPIO10 (SPI_MOSI) ) Ground 20
21 GPIO09 (SPI_MISO) ) (GPIO_GENG6) GPIO25 22
23 GPIO11 (SPI _CLK) (O (SPI_CEO _N) GPIOO8 24
25 Ground o L® (SPI_CET N) GPIOO7 26
27 ID_SD (12C ID EEPROM)MOMON(12C 1D EEPROM) ID_SC 28
29 GPIOO5 W Ground 30
31 GPIOO6 L GPIO12 32
33 GPIO13 oL e Ground 34
35 GPIO19 Y GPIO16 36
37 GPIO26 L GPIO20 38
39 Ground o & GPIO21 40

Rev. 2
29/02/2016

www.elementl4.com/RaspberryPi

Figure 7.1 — Pinout of Raspberry Pi3
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8. Setup

1. Connect the CX20921 evaluation board and the Raspberry Pi3 (not provided with the kit). For more
detailed information, refer to:

Section 9 - Connect EVK to Raspberry Pi3 (RPi3

2. Upgrade the firmware for CX20921 device. Note that the CX20921 evaluation board is pre-flashed with
the firmware required, so this step is only necessary if an updated CX20921 firmware is provided. For
detailed information, please refer to:
Section 11 - Flashing New Firmware

3. Setup the AVS. For detailed information, please refer to:

Section 12 - AVS setup

9. Connect EVK to Raspberry Pi3 (RPi3)

Make the following hardware connections between the CX20921 evaluation board and the RPi3 (not provided
with the kit), as shown in Figure 9.1 and Figure 9.2

a. Connect the 3.5mm audio jack on the RPi3 (J7) to LINEIN on the CX20921 evaluation board
(J25)

b. Connect audio jack, J3, (Line Out labeled as HP) on the CX20921 evaluation board to a
*powered speaker

c. Connect the microphone module (Attach 2 microphones to the microphone board) to the
CX20921 evaluation board (J19)

i. Spacing between the left MIC and right MIC should be set to 55mm with the preloaded
configuration. Refer to Figure 9.1.

ii. Software tool (FCP Essential) will be provided for mic distance adjustment between
30mm — 120mm

d. Connect the audio path from micro USB (J1) to USB port on RPi3.

e. Using the Cable Assembly, connect GPIO1 at pin 2.14 from CX20921 evaluation board to
J8.pin13 on RPI3, and the other wire from the Cable Assembly to Ground (GND) at pin 2.15
from CX20921 evaluation board to J8.pin14 on RPi3

f. Connect the power supplies for both CX20921 evaluation board, (J10, +5V power supply
included) and RPi3 (J1). Switch the power switch (SW3) to turn on the CX20921 evaluation
board. LED D6 (5VLED) will turn on when there is power on the board.

*Proper speaker selection will enhance overall performance. Please download “External Loudspeaker
Guidelines and Recommendation for Smart Speaker Applications” for additional info
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Connect to 3.5mm Audio Jack on RPi3
Connect to Powered Speakers

e S

Connect to USB port on RPi3

Connect to Microphone Module

Connect GPIO to pin 13 of RPi3
Connect Ground to pin 14 of RPi3

40 50 60 70 80 90
0921 EVK Microphone Board
G600Z-CO0671R10

Figure 9.1 CX20921 evaluation board setup with Raspberry PI3 board (not included in the kit) and microphone board
(with 2-mic attached)

Connect to Laptop USB ;: Isolation Jumpers between CX20709 and CX20921
Siena 12C Control Path
i
1'% SP1 Flash for CX20921

Connect to Powered Speakers ‘ | CX20921 Reset

Connect to RPi3 3.5mm Audio Jack

CX20709 Audio CODEC
Connect to USB Playback/Record Path

Connect to +5V Power Supply

Connect to Stereo
ECM Microphones

Figure 9.2 Connections for CX20921 evaluation board and microphone board (with 2-mic attached)
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Connect to 3.5mm Audio Jack on RPi3

Connect Audio Path to RPi3 USB port

Connect Blue (GPIO) and Yellow (Ground)
to pin 13 and pin 14 of RPi3 respectively

Figure 9.3 Connections for Raspberry Pi3 (not included in the Kit)

Table 9.1 CX20921 to RPi3 connections

Signal RPi3 CX20921 evaluation board
GPIO (indicating trigger detected | J8.pin 13 (GPIO_GEN2) GPIO1, P2.pin14

in CX20921)

Ground J8,Pin 14 (Ground) GND, P2.pin15

Audio signal from RPi3 3.5mm audio jack (J7) LINEIN (J25)

Processed microphone signal USB port Micro USB (J1)

from CX20921 evaluation board
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10. Cypress Siena USB-to-12C Device Driver Installation

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 CX20921 evaluation board over I2C. This is necessary
to flash firmware.

1. Connect Type A to Type B USB cable between your laptop and the CX20921 evaluation board as
shown in Error! Reference source not found..

a. This cable will interface to a Cypress USB-to-12C control device, allowing you to control
parameters of the CX20921 evaluation board using a Conexant GUI (see separate
section).

b. This cable can also be used to flash new Firmware to the CX20921 evaluation board if
needed (see Section 11 - Flashing New Firmware)

2. The Cypress Siena driver to enable USB-12C communication between your laptop and the
CX20921 evaluation board can be downloaded from http://conexant.com/avs-
support/Conexant Siena.rar

a. Filename = “Cypress Siena Drivers for EVK.zip”

b. Copy the “Cypress Siena Drivers for EVK.zip” file onto your laptop and Unzip.

3. Run the “Setup.exe” file included in the “Cypress Siena Drivers for EVK” folder as shown below:

= | B &R

'@@vl v Libraries » Documents » Siena » Yl{"?” Search Siena |

File Edit View Tools Help
Organize = Share with = Mew folder = O @
't Favorites Documents library Arrangeby: Folder +
Siena
J_J_Libraries Name Date mcciifiecl Type
j Documents
B Musi Siena32 11/14/20161:14 PM  File folder
@' Music
(&) Pictures Sienab4 B/8/2013 7:23 PM File folder
H videos 2| Siena.ini 4/15/20133:15PM  Configurat
B Setup.exe 4/12/2013 4:18 PM Applicatio
M Computer
£, Local Disk (C:)
?l_-l Metwork
4 [} b
4 items

4. You will get this message, Click the “Yes’ button:
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) User Account Control P

Do you want to allow the following program to make

changes to this computer?

.L Program name:  Conexant Universal Device Install/Uninstall
B %86 Application

Verified publisher: Conexant Systems, Inc.

File grigin: Hard drive an this computer

V Show details Yes ‘ [ Mo

Change when these notifications appear

5. In Device Manager, you should shortly see “Conexant Siena USB Driver” appear under
“Universal Serial Bus Controllers”:

= Device Manager o | & =

File Action View Help
&= | = Hm ®

,..j Smart card readers -
- -# Sound, video and game controllers

b £ Storage controllers
b - System devices
s - § Universal Serial Bus controllers
- 1§ Conexant Siena USB Driver
§ Generic USE Hub
§ Generic USE Hub
§ Generic USE Hub
§ Generic USE Hub
- g Intel(R) 6 Series/C200 Series Chipset Family USB Enhanced Host Controller - 1C26
- g Intel(R) 6 Series/C200 Series Chipset Family USB Enhanced Host Controller - 1C2D
v
L}
L}
L}
v

USE Composite Device

m

USE Composite Device
USE Composite Device
USB Root Hub
USB Root Hub

6. The Cypress Siena device is now ready to use.

11. Flashing New Firmware

The CX20921 evaluation board comes pre-flashed with firmware (FW). Below instructions are only
needed if anew FW version needs to be loaded.

1. Connectthe standard USB cable to allow Cypress Siena USB-12C control as shown in Error! Reference
source not found. if not done already.

2. Firmware flashing on the CX20921 device is done from the laptop/PC through the onboard Cypress
Siena CY7C68013A 12C-to-USB converter device going to CX20921 and SPI flash device.

a. FW update system flow:
i. Laptop/PC = Cypress CY7C68013A -> CX20921 - SPI Flash

b. A driver is required to use the Cypress Siena CY7C68013A device, so make sure you have
previously installed the Cypress Siena CX7C68013A driver detailed in section 10.

=
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3. The FW release package comes in a folder called ‘fcp. This folder contains a number of other folders.

E—— el )

®v| I {3 - ¢’|| Search fcp o
- e —— — W T

— = e
|| File Edit View Tools Help
| Organize » = Open Include in library « Share with = Mew folder = | @
R T Name : Date modified Type Size

Bl Desktop . build 12/2/2016 4:29 PM  File folder |

& Downloads ., documentation 12/2/201612:01 PM  File folder

#& OneDrive - Conexan L fw 12/2/20161:46 PM File folder

| Recent Places . scripts 12/2/2016 243 PM  File folder |

. temp 12/2/2016 4:29 PM  File folder |

| = Libraries . tools 12/2/2016 5:15PM  File folder
| @ Documents

J? Music

[E5] Pictures

gﬂ Subversion

E Videos

| 1% Computer
&, Local Disk (C:)

Gh MNetwork

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

|

Figure 11.1 Example FCP folder

5. Open the ‘build’ folder, which contains the *.sfs FW image file.
6. Double click on the “i2¢c_flash.exe” file.
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1 (=] & ]
e | R
@.\_-_/ﬂv » fcp v build 2 2
File Edit View Teools Help
| Organize = [= Open Share with = MNew folder 4= - all @
Bl e Name Date modified Type Size
Bl Desktop || amazon-ss_sensory--3176.1 sfs SFS File
4. Downloads || amazon-ss_sensory--3176.1-padded.sfs SFS File
#& OneDrive - Conexan || amazon-ss_sensory--31761M.sfs.orig ORIG File
= Recent Places || amazon-ss_sensory--31761M-padded.sfs... 12 32PM  ORIGFile
5 i2c_flash.exe 016 2:31 PM Application
1 =4l Libraries |8 iflash.bin EIM File
<] Documents |¥| uflash.bin BIM File
, Music
= Pictures
Subversion
E Videos
M 1™ Computer
&, Local Disk ()
€l Network
mw | i2c_flash.exe Date modified: 12/2/2016 2:31 PM Date created: 12/2/2016 3:33 PM
Application Size: 96.5 KB
Figure 11.2 ‘build’ folder contents
7. FW updating will begin, and the following window will appear:
B | CAUsers\phank\Desktop\fcphbuildii2c_flash.exe = | 5 |

Image file size : 548088k hytes
partition A Inactive
partition 1 Active

CHERHH S SRS R S R S R S R R S R e e 1 ]

lerify CRC for partition A...Good
Mark partition B as active...
Mark partition 1 as inactive...

Image transfer completed successfully? Download Time : 25855 ms
Device rebooting
Device rebhooted successfully?! Reboot Time 478 ns

Verify firmuware version....Good

Prezs any key to exit
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8. Wait for the green “PASS” message to appear, indicating your FW was updated successfully. FW
upgrade should take less than 30msec to complete.

9. Once the successful “PASS” message is seen, close the window and cycle power on the board
by unplugging and plugging back the power on the CX20921 evaluation board.

10. The CX20921 device is ready to be used with the new updated FW.

Note: Micro SD card with at least 8GB is MANDATORY.

1. Formatthe SD card. When reformatting, confirm that the File system is FAT32 or FAT, as shown below.

Format boot (E:) 1" 23 J
Capadty:
[s0.0mB -
File system
|FAT (Default) |
Allocation unit size
|8192 bytes |
| Restore device defaults
Volume label
boot
Format options
| Quick Format
Create an M5-DOS startup disk
| Start | | Close |

2. Use the September 23, 2016 release of the Raspbian OS (Raspbian Jessie with PIXEL). This can be
found at the following:

http://downloads.raspberrypi.org/raspbian/images/raspbian-2016-09-28/
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3. Unzip and write the downloaded image to the SD card using Win32Diskimager. This tool can be found
at:

https://sourceforge.net/projects/win32diskimager/

4. Run the Win32Disklmager. The following window should display:

i N
%, Win32 Disk Imager = B =
Image File Deyice
M
.
o b.
Copy | ] MD5 Hash:
Progress
C.
NN |
Version: 0.9.5 Cancel Read @
L. "

a. Select the path to the downloaded image
b. Selectthe SD card device
c. Select ‘Write’ to write the image to the SD card. This process will take approximately 10
minutes.
5. Once the SD card has the OS loaded, next set up AVS on the RPi3. Connect the RPi3 to a monitor,

keyboard, and mouse. Instructions can be found at the following link:

6. hitps://github.com/alexa/alexa-avs-sample-app/wiki/Conexant2Mic-Raspberry-Pi

7. Note: The 3.5mm jack will be used for audio output

8. Before step 7, make the hardware connection between the RPi3 and the CX20921 evaluation board
and reboot the board. Information on the hardware setup is located at:

Section 9 - Connect EVK to Raspberry Pi3 (RPi3

As shown in the instructions from https://github.com/alexa/alexa-avs-sample-
app/wiki/Conexant2Mic-Raspberry-Pi, the commands to run the Alexa wake word are run in three
terminals:

a. Interminal one, send the commands:

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

b. Interminal two, send the commands:

cd ~/Desktop/alexa-avs-sample-app/samples
cd javaclient && mvn exec:exec
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After this step, a window as shown below should pop-up. Press “Yes” to continue

Login to Register/Authenticate your Device - x

Please register your device by visiting the following URL in a web browser and follow the instructions:
= https:iflocalhost: 200 0/provision/97 d07a6l OfacGdbcabféiced

would you like to open the URL automatically in your default browser?

Yes Mo

Ignore the warning and click to display advanced settings. Click ‘Proceed to localhost’. The following window
should display:

3%

® @ MA@ ¢ [Boemnal [BRoceminel B ucreminal

[| £ atexa voice service - | Eipi@raspbenypi:~) [ Privacy error- Chvom..

*

021531

File Edit Tabs Help

@

Would you like to open the Ul

localhost:

) Privacy error
C | B burs//localhost

Your connection is not private

Attackers might be trying to steal your information from localhost (for example.

sswords, messages or credit cards).

possible security

incidents to Google. Privacy policy

This server could not prove that it is localhost: its security certificate is not trusted by

's operating system. This may

your comp caused by a misconfiguration or an

attacker intercepting your connection.

Proceed tolocalhost (unsafe

Login using an Amazon account. After the login, the following window will display:
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B Lteminal B xerminal B xteminal [|£: | Avexa voice senvice. | ipi@raspberypi: ~1 8% Amazon.co.uk Sign.|( )i b 25 %|1532
- — — —— e

LT

by visiting t

gister your device g the fo RL In @ web browser and follow the instructions:
0st:3000/provision/97d07a61;

sc64bcatf67ced
a Amazon.co.uk S
Would you like to open the URL automatically in your defauit browser?

¢ C @ htps//www.amazon.com avl @

amazon

No

Sign in to pi using your Amazon account

E-mail or mobile number:

conexant3@conexant.com URSAniazor 0. fog inko thi J

What is your password?
Keep me signed in. Details
Sign in using our secure server

Forgotten your password?

Create an A

1.co.uk account

Conditions of Use  Privacy Notice

, Amazon.com, Inc. o its affiiates

Once the login is complete, the window will display the message ‘device tokens ready’

ce by visiting the following URL browser and follo ns h localhost:3000/authresponse’

ollowing URL In a
d072610fac64bcaBfs7
- — " https://localhos

< C | B buws//localhost

Would you like to open the URL automatically in your default browse

Yes || No

device tokens ready

When AVS is set up, the following window should display with a value in the Bearer Token parameter:

CONEXANT
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Device: pi DSN: Lxoooo00on

Bearer Token:

Atza |WEBIPYNaCdEGUpAkSzPE7 Z)GlnoyNmY&aCb4rOvsY Czjig G}<e1

Listen

= 11 - |

9. For the 3 terminal, there are options to select high performance trigger or low power embedded
trigger.
a. For high performance trigger mode, send the following commands

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

b. For low power embedded trigger mode, send the following commands

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

10. To switch trigger modes, first kill the currently running process. For more detailed information, see
Section 13 - Changing trigger modes

13. Changing trigger modes

To test and verify different trigger modes, please follow the instruction below.

Before switching the trigger mode, kill the process running the current trigger mode by using ‘Ctrl + C’ in the
terminal running the “wakeWordAgent”

a. To confirm the process is successfully ended, open a terminal and send

top

b. If a process called ‘wakeWordAgent’ is not displayed, then the process is killed.

Note: Each time the trigger mode is changed, the previous processes must be killed. If the terminal windows
are closed before the process is killed, it is necessary to find the PID of the process and kill the process.

Find the PID of the process with the following command:

‘top

The process to kill is called ‘wakeWordAgent'. This process can be killed by the following command,
using the PID number found above.

| sudo kill [PID#]

Example - Killing a process
1. Opening a terminal and send the following command

C O NEXANT
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top
2. Note the PID of the process called ‘wakeWordAgent'. This is needed for the next step
":.'.'-EII%"_I - 0 X

947740 718680 usec 229060 fi
102396 . 0 u: 102396 fr

|/ PID DRER PR NI VIRT RES SHR S %CPU ¥MEM TIME+ COMMAND
g 0 . i

11

N N T

3. Send the command:

sudo kill [PID#]

For this example, send the following command:

LraspDerTypi: ~ - 0 x
File Edit Tabs Help
pieraspberrypi:

4. After the command is sent, the ‘wakeWordAgent’ process is gone from the ‘top’ window.

C O NEXANT

A
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i

File Edit Tabs Help

1.4 us,
947740
102396

pieraspberrypi:
pi@raspberrypi:

To verify whether the setup is done properly, please say “Alexa” followed by a question or command.

1. A green LED will light up if Alexa wake word is heard. This confirms that CX29021 evaluation board is
working properly.

a. If LED does not light up when speaking less than 1m away, please check power connection.
2. Avoice feedback can be heard if the development kit is successfully connected to AVS network.
a. Ifthere is no voice feedback, please check
i. Whether speaker is on

ii. All cables are connected properly between the evaluation board and Raspberry Pi3

To learn more about Amazon Alexa Voice Service and access the AVS API reference guide, visit:
https://developer.amazon.com/alexa-voice-service/

Amazon, Alexa, and all related logos are trademarks of Amazon.com, Inc. or its affiliates
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