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Chapter 1: Introduction

The Knowles IA611 Reference Design for IoT is based on I[A611 Smart Mic. The
IA611 enables ultra-low power voice and event detection including voice UI
supporting keywords and voice commands and acoustic event detection. To achieve
low power and compact design, it is designed to be implemented with a readily
available MCU board. The implementation discussed is this guide is the IA611
Xplained Pro development board designed to be used with the Microchip SAM D21
Explained Pro MCU.

This document describes using the IA611 Xplained Pro development board with the
SAM D21 Xplained Pro Evaluation Kit. The goal of this guide is to enable a
developer to setup the hardware and detect keywords with the IA611 digital
microphone with integrated DSP.

1.1 Document Scope
The TA611 Xplained Pro Atmel Studio 7 User Guide explains the structure and
behavior of the IA611 Xplained Pro development board. It also covers how to setup

the all the hardware and software components and describes how these components
are used to meet the product goals and objectives.

1.2 Overview

The IA611 Xplained Pro is a development board for the Knowles IA61x series of
Smart Microphones. VoiceQ will run on an IA611 microphone connected to a
Microchip SAM D21 Xplained Pro development board.

el

Figure 1 1A611 Xplained Pro connected to a SAM D21 Xplained Pro Development board
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1.3 Product Overview

1.3.1 Hardware Components
The IA611 Xplained Pro Development Board contains the following hardware:
e TA611 Digital Top Port Microphone with integrated DSP

o Level Shifter to shift digital signals from the SAM D21 at 3.3V to 1.8V for
the IA611 microphone.

e Knowles SPK0641HT4H-1Digital Microphone

e 1.8V LDO to power the level shifter, IA611 and SPK0641HT4H-1

microphones
Knowles SPKO641HT4H-1 Knowles 1A611
Digital Microphone Smart Mic

- f
. Riogd o fie
R4 RS
Ko o
R R3

Interface 1.8V LDO Level Shifter
Jumpers

Figure 2 14611 Xplained Pro Development Board

1.3.2 Software Components

The TA611 Xplained Pro Development Kit has an integrated sample software
application for Atmel Studio 7 that is available from your Knowles Sales
Representative.

Knowles Confidential AUD-ESP-00445-V2.0 Page 6



‘( knowles 1A611 Xplained Pro Atmel Studio 7 User Guide

Chapter 2: 1A611 Xplained Pro Hardware Setup

The IA611 Xplained Pro development board should be plugged into connector
EXT1 of the SAM D21 development board.

Figure 3 14611 Xplained Pro Plugged into EXTI of the SAM D21 Board
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Chapter 3: IA611 Xplained Pro Software Setup

3.1 Loading the Example Project

1. Install Atmel Studio 7 from the Atmel/Microchip website:
http://www.microchip.com/avr-support/atmel-studio-7

Extract the sample project provided by a Knowles Sales Representative.

Launch Atmel Studio 7 and select File->Open->Project/Solution...

] sam 021 xplained Pro - 6731 - Atmelstudio StandardMode ¥ | Quick Launch (Ctrl+Q) S - B x
Fie | Edit View VAssistt ASF  Project Debug Tools Window  Help
New rhl2-e-Eal Debug Eronser = | 8 SRl
Open * | ] ProjectSolution... Ctrl+Shift+0 MoDevice § NoTool
Close 2] Fie.. Ci+0
I Solution Explorer - 1x
R 3} Open Object File For Debugging - | » ‘
Import »
i save sl Cirl +5hift+S
Print... Cul+p
Recent Files »
Recent Projects and Salutions ) Bys-on” Smart Microphones featuring Voice
letectors, an audio buffer, and Knowles' proven
B Bt AesFa anicTM MEMS technology in a single, miniature,
& IAG 1 offers flexbility by supporting the
mast relevant audio and data interfaces, including is a spedal version with 2
U face making it the World's first crophone,

Figure 4 Opening the sample Project

4. Navigate to the Danza-SAMD21-sample directory from the extracted sample
project.

5. Select Danza-SAMD?21 .atsln file and select Open

p—
’7@\ i | ~ Popper, Bob = My Documents = Atmel Studio = 7.0 » Danza-SAMD21-sample =

x|
- @Jl Search Danza-SAMD21-sample @J
> [l @

Fes

Organize v  New folder B

Tl-trace
JirtualBos
AppData
55 Contacts
I Desktop
& Downloads
Lr Favorites
ait
git2
git3
im 7d-sabre-voice-demo
Intel
& Links
Lync Recordings
MPLABXProjects
£| My Documents
Atmel Studio
7.0

Danza-SAMD21-sample

File name:

=

Mame -

Date modified | Type | Size |

Danza-SAMD21
& Danza-SAMD2L.atshn

1/8/2018 7:00 PM
1/8/2018 7:00 PM
1/8/2018 7:00PM

File folder
File folder
File folder
ATMEL Studio 7.0 5...

| 2

Danza-SAMD21 atsin

j |AII Project Files (’.atsln;’.cpppr(j

Cancel |

o

-

Open

Figure 5 Selecting the Project
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6. Select Debug->Start Debugging and Break.

Danza-SAMD21 - AtmelStudio - x
Fie Edt View VAssstC ASF  Project Buld | Debug | Tooks  Window  Help

e-o|@-du-aud|YT s * Josonee - |

W ‘ » ‘ + = [ “ Pl Start Debugging and Break Alt4FS | -5 smATSAMD2UI8A 7§ Noneon

[rane = I

Attach to Target

Solution Explorer

TAG1x->dounload_keyword((unsig

printf("0EML Keyword Downloaded.\r\n”

TABIx->download_keyword((unsigned char *)OEM2,
printf("0EM2 Keyword Downloaded.\rin");

IA61x->download_keyword((unsigned char *)0EM3,
primtf("0EM3 Keyword Downloaded.\rin");

IA61x->download_keyword((unsigned char *)0gm4,

sizeof(0EM2));

sizeof (0EM3));

sizeof(0EMA));

= p Debugging -
= main B BT i ~|&ce A o-am|F= @
tart a =
Y oo i )
/*Initialize Debug UART port to en e debug B .6 ch Sotution Explocer (Cii+i)
sand2]_vep_uart_init(); L N = b =4 OutputFiles &
/=*printf function uses the Virtua b [ Libraries
Debug USB port will be detected as| to 1152007%/ -
printf(HEADER_STRING) ; b G A
/* Insert application code here, a 0 Restart P licorify
QuidaWateh.., stift4Fa b asth
B e=Initializ = ©l meix
/*=*Initialize SAMD21 USART port a — ey J <
IA61x auto detects the UART inter n Aslch
Step Over Fio n! A6 1x_config.h
IA61x = IAB1x init(); /**Returns I Step Out Shift £ 11 ns=*/ €] 1A81x_samd21_VQ_uart.c =
R RunTo Cursor cirl+F10
if (Taslx) Shift4£5
¢ Toggle Breakpaint F
retValue = IA61x->download_pro| New Breakpoint v
if (retvaluel=exeso) printf(" Cirlshift+Fa
else printf("Ia61x Firmiare D
£t Options..
/**Download OEM keywrds. downl| || Danzs-saMD21 Propertes. ., D for each keyword binary before downloading™*/

printf("0EMA Keyword Downloaded.\r\n");

Tas1x->0pen(); / Stop --» Set --> Restart the route
printf("IAG1x Route Setup Completed.\rin");

printf("Iaslx is ready now...\rin");

while (1)
.

Figure 6 Start Debugging and Break

7. After the project builds and downloads into the SAM D21 Board, press the green
triangle to run the sample.

Danza-SAMD21 (Debugging) - AtmelStudio StandardMode W Quick Launch {Ctrl4Q) Fd =} b 4
Edt View VAssistX ASF  Project Buld Debug Tools Window Help
©-0 |1~ [~ IS o Debug Eromser ~ -] | L L
: L S P - I EeEE, ATSAMD21318A | SWD on EDBGMSD { 1800025731)
fcontrue (=5) i - :
3 main.if - 3> iFA6L) - |&6o @ o-aE ‘ F “ D}
stdio_serial_init(&dc_uart module, EDBG_CDC_MODULE, &usart_conf); 1 o Soluon Explorer (Cal+; p-
usart_enable(8&cde_uart_module); =
(4] Solution 'Danza-SAMD21 (1 project)
13 4 [ Danza-samp21
b 1 Dependencies
" b output Fies
* \brief Main application function. b B Libraries
- bE=
* Initialize system, UART console, IA61x board, download the IA61x firmware and wake keywords. B
* Wait in loop for keyword to be detected by IASlr.
o [ config
= \return program return value, " asfih
L= € IA6IX.C
int main (void) n) 1a61xh
® (¥ ' [AG1x_config.h
IAG1x_instance *IA6Lx; ) IA61x_samd21_VQ_uart.c
int retvalue; 1] 1A61x_samd21_VQ_uarth
B
/% Initialize the board. =/ & mainc
system_init();
/*Initialize Debug UART part to enable the debug prints*/
samd21_vep_uart_init();
/**printf function uses the Virtual com port of the SAMD21 Xplained pro.
Debug USB port will be detected as virtual com port on the PC. Baudrate is set to 115266°%/
printf(HEADER_STRING);
/% Insert application code here, after the board has been initialized. */
Memory 4
Name, value Tipe Memary:  base FLASH | | Address: | 0x00000000
8 21 06 20 @8 do of 60 62 do of 60 02 0@ 0O 60 G 0 08 00 60
e 20 99 02 90 00 00 0@ 00 00 20 00 20 o0 dI of @0 ee
a8 80 do ef 86 60 d9 of @8 88 d9 of 00 o0 dI of 60 6e
08 80 do @f 80 60 d9 of @8 88 da of o0 o0 dI of 60 6o
8 @@ do of 8@ 82 d9 of @e 8e da ef @@ ée dI ef @0 6e
ee @0 do ef ee ee d9 of @2 22 do of e o0 dI of @0 ee
a8 80 do ef 86 60 d9 of @8 88 d9 of 00 o0 dI of 60 6e
o8 0 @0 @0 00 0@ 16 b5 @6 4c 23 78 0@ 2b 07 d1 65 4b
de e8 80 bf @1 23 23 78 10 bd 63 06 60 20 08 03 60 B0

Autos Locals [[UISIRY Watch 2

Stopped

Call Stack  Breakpoints Command Window Tmmediate Window Output [LCL )

Figure 7 Run the sample
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8. Say the wakeup keyword phrase “Hello VoiceQ” followed by one of the
command phrases below and observe the state of LEDQ. Alternately, use a
terminal program that supports DTR flow control and the settings shown to
monitor the SAM D21’s EDBG Virtual COM Port.

NOTE Ifthe command phrase is not said within six seconds, the keyword will time
out as indicated by LEDQ blinking six times.

WakeUp Keyword | LEDO Blinks | Command LEDO Blinks

Switch the Light 2 times

Hello VoiceQ 1 time Next Song 3 times
Biadu-Yi Xia 4 times
o4 Device Manager _-E [ S|

r& Eile | Action View Help

RealTerm: Serial Capture Program 2.0.0.70 i =
T WKL Aol NERN 7 Bool EING: & 3
Hello UoiceQ
Jion Jommeg Yot 277 pors COM BT >
[Switch The Light ¥ Communications Port (COM1)
Hello UoiceQ '7 nications Po OM.,

Next Song

on :
Hello UoiceQ 7| EDBG Virtual COM Port (COMS8)

Baidu YiXia | ¥=

Display Port | Captwe | Pins | Send | EchoPort] 12C | 12C2 | 12CMisc | Mise | An| Clear| Freeze| ?|
Status
Baud I115200 L]Eorl I53 E_I Open Spy 4 _ | Disconnect
Parity Data Bits| [ Stop Bits Solivias Flow Eortgs J‘ ?::g [[:f]]
3 = - Recer - [17 L]
G None || @ gbis| | @ 16k C 2bis [J Hecaove: Ron Char s @
- E\?edn " 7bits Hardware Flow Control I™ Transmit Xoff Char. |19 |DCD (1)
€ Mak || © Bbits|| C None " RTS/CTS o _|DSR (8)
¢ Space | C 5bis| | @ DTR/DSRC RS485its i |Ring 9)
& Telnet  |BREAK
_|Emor m

Figure 8 Terminal Setup and Output

9. Repeat the keyword plus command for the other command phrases.
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Revision History

The following lists the changes made since the previous version of this document.

Version | Revision Date Author(s) Comments

1.0 1/26/2018 Popper/Cawley Release

1.0.1 1/29/2018 Cawley Updated keyword+ command.
1.0.2 2/20/2018 Cawley Updated DMIC PN and graphics.
2.0 4/5/2018 Cawley Updated for V3 board.
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