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1 Introduction

Kinetis® KL2x-72/96 MHz, USB Ultra-Low-Power Microcontrollers (MCUs)
based on Arm® Cortex®-M0+ Core, with support for one I12S interface and full-
speed USB is ideal for USB audio applications.

This application highlights a low power ‘plug and play’ USB audio device based
on KL27. Once set up, the device is plugged into a host system that supports
the USB audio class. The audio is played back or recorded through the
headphone of the phone and line-in connectors respectively.

NOTE
No special software or drivers is installed on the host systems for
this application example.

1.1 System overview

The system contains a Host Controller (KL27) and a CODEC(ALC5658). It is
responsible for transferring data from PC-to-Host Controller through USB
interface and processing; transferring to CODEC through 12S interface to
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complete audio playback. Besides the main components above, the system has a speaker, a microphone, and some buttons to

change volume or mute.

12S slave I2S master
USE2.0 KL27 ALcses8  |MCEH S Texo
PC |Gmummmhl Z256VMPA- |0 ior 12Cslave | AUDIO CODEC 12.288 MHz
BGA64
|:| ANALOG AUDIO HP
24576 MHz | BUTTONS MIC JACKIN || JAck out

Figure 1. Simplified system overview

1.2 Highlights of the USB audio application

The USB audio application highlights the following KL27 MCU features:
* Core platform clock up to 48 MHz, bus clock up to 24 MHz
* Memory option is up to 256 KB flash and 32 KB RAM

* USB audio class support on the USB full-speed device using the in-ROM USB driver
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¢ |2C interface for CODEC control: 12C1

I12S transmits and receives interfaces for CODEC audio data: 12S0
* Very low-power usages during USB suspend
* Debug output support on a UART: UARTO

¢ Audio clock synchronization to host clock

2 USB audio application overview

* How the USB audio application works

e Hardware overview

2.1 How the USB audio application works

When the application is started on the KL27 demo board and a USB cable is connected between the board and an audio host
system, the USB enumerates as an audio class device. The audio class device has several audio endpoints (Isochronous IN and
OUT endpoints) and the control endpoint.

Line-In ALCS658 125_pout == 4 bytes =3»[125_DIN KL27 — 3 bytes —> PC
. Z256VMP4-
M AUDIO CODEC,;; ;¢ 4 bytes —fas pour BGA64 <= 3bytes — AUDIO FORMAT SIZE: 3 bytes
125 Master 125 Slave

Figure 2. Transfer process of up/down stream

1. Record: The IN endpoint is used for streaming of audio data from the board (the red arrow),

e The audio is entered through ‘LINE IN, now CODEC is master of I12S and one output sample contains 32bits data( 1
byte 0x00 added by CODEC in advance and 3 bytes audio data).

W 10.45 us WP 47.96 kHz I 20.85 s

o B 0.2 ys IH 57 mHz I 0.35 us

Figure 3. 12S_Master (CODEC) output 4 bytes data containing 1 byte 0x00

* DMA channel transfers 32 bits data to SAl Receive Data Register (12Sx_RDRn).
* User need delete 1 byte 0x00, then can send 3 bytes to PC through USB interface.

NOTE
User can refer to API of SDK: USB_AudioRecorderGetBuffer’ (audio_unified.c).

KL27 USB Audio Application, Rev. 0, 23 July 2019
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888 void USB_AudioRecorderGetBuffer(uint&_t *buffer, uint32_t size)

881 {

882 int flag = @;

883

884 while (size)

885

886 if( flag == @)

887 {

888 g_deviceAudioComposite->audioUnified.tdWriteNumberRec++;

889 }

898 *puffer = audioRecDataBuff[g_deviceAudicComposite->audioUnified.tdWriteNumberRec];

= Console = Probler Memaory & Debugger | ® Instruction Trace =

Expression Type Value
¥ ® audioRecDataBuff (x20000f44 <audioRecDataBuff>

uintd_t [9216]

- audioRecDataBuff[2]

- audioRecDataBuff[4]

uint8_t

uintd_t

v [&10.99] L f44 <audioRecDataBuff>
|m- audioRecDataBuff[0)] Linta_t D\
= audioRecDataBuff[1] uintd_t 116t

audioRecDataBuff[5]
audioRecDataBuff[6)
- audioRecDataBuff[7
- audioRecDataBufi[8]

uint8_t
uint8_t
uintd t

154172

0"\

* 3 bytes data
* 1 bytes 0x00
at the beginning

- audioRecDataBuff[9]
- audioRecDataBuff[10]
audioRecDataBuff[11]

uint8_t

uintd t 204 T
uint8_t 255
wint8_t 255 '

Figure 4. Stream with 0x00 at the beginning
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| BE2@ void USB_AudioRecorderGetBuffer(uintg_t *buffer, uint32_t size)

§ 881 {

§ 882 int flag = @;

§ 883

8 884 while (size)

f§ 885 {

§ 886 if( flag == @)

§ 887 {

§ 838 g_deviceAudioComposite-raudioUnified.tdWriteNumberRec++; )
B89

§ 890 *buffer = audioRecDataBuff[g_deviceAudioComposite->audioUnified.tdWriteNumberRec];
B 891 g_deviceAudioComposite->audioUnified.tdWriteNumberRec++;

§ 892 buffer++;

§ 893 size--;

8 894

§ B35 flag++;

§ 896 if( flag == 3)

§ 897 {

il 898 flag=6;

# 899 }

H nAan

Installed SDKs [ Properties © Console [ Prablems 0 Memory @ Debugger Console ® Instruction Trace ™ Power Measurement

Expression Type Value
~ ® audioRecPacket uint8_t [294] 20003344 <audioRecPacket>
v 8 [0..99] uint8 t [100] 0x20003344 <audioRecPacket>

v gudioRecPacket[0] uint8_t 16t
v gudioRecPacket[1] uintd_t 255
v audioRecPacket[2 uintd t 255y * 3 b‘y’tES data
- audioRecPacket]3] uinta_t 154 \232 * No0x00
o audioRecPacket[4] wint8 t 00 at the beginning
w0 audioRecPacket[5] uintf_t 0"\
v audiokecPacket|b] uints_t 20471
4 audioRecPacket[7] uintd_t 255y

Figure 5. Stream without 0x00 at the beginning

2. Playback: the OUT endpoint is used for streaming of audio data to the board (the green arrow).

* PC send 3 bytes to KL27 through USB interface, considering 12S was configured to transfer 4 bytes data per
sample, so user need add 1 byte 0x00 in front of every 3 bytes data in USB_AudioSpeakerPutBuffer.

KL27 USB Audio Application, Rev. 0, 23 July 2019
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911 void USB_AudioSpeakerPutBuffer(uint8_t *buffer, uint32_t size)

0x20000e1¢ <audioPlayPacket>
0x20000e1c <audioPlayPacket>

Expression Type Value
v (® audioPlayPacket uint8_t [294]
v [2 [0...99] uint8 t [100]

o audioPlayPacket[0] uint8_t 128 \200
b audioPlayPacket[1] uint8_t 1110
[+ audioPlayPacketi2] uint8 249 '
o audioPlayPacket(3] uint8_t 1227
- audioPlayPacket[4] uint8_t 64 '@
o audioPlayPacket{5] uint8 t 254 'p'
k- audioPlayPacket(6] uint8_t 1571 \227
i audioPlayPacket[7] uint8_t 1057
b audioPlayPacket{8] uint8 t 248 o'

3 bytes data
No 0x00
at the beginning

Figure 6. Stream without 0x00 at the beginning

912 {

913 int flag = @;

914

915 while (size)

916 {

917 if( flag == @) /*--add 8 bits (first), 24+8=32bits*/

918 {

919 audioPlayDataBuff[g_deviceAudioComposite->audioUnified.tdReadNumberPlay] = @xee;

920 g_deviceAudioComposite->audioUnified.tdReadNumberPlay++;

921 }

922

923 audioPlayDataBuff[g_deviceAudioComposite->audioUnified.tdReadNumberPlay] = *buffer;
<

(lInstalled ... [ Properties © Console . Problems 0 Memory @Debugger.. ®Instructi.. ® Power Me... = SWO Trac... & Search -
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' 911 void USB_AudioSpeakerPutBuffer(uint8_t *buffer, uint32_t size)
912 {
913 int flag = @;

while (size)

if( flag == @) f*--add 8 bits (first), 24+8=32bits*/
¢ audioPlayDataBuff[g_deviceAudioComposite->audioUnified.tdReadNumberPlay] = exee;
g_deviceAudioComposite->audioUnified.tdReadNumberPlay++;
)
# 923 audioPlayDataBuff[g_deviceAudioComposite->audioUnified.tdReadNumberPlay] = *buffer;
- - S—— . T ————
Expression Type Value
[-audioPlayDataBuff768] uint8 t 0"\0'
e audioPlayDataBuff[769] wint8_t 128 ‘5
- audioPlayDataBuff[770] uint8_t 110
- audioPlayDataBuffl771 uint8 t gy’ * 3 bytes data
4+ audioPlayDataBuff[772] uint8_t A0 « 1 bytes 0x00
e+ audioPlayDataBuff[773] uint8_t 1227 at the beginning
e gudioPlayDataBuff[774] wint8_t 64 '@
»+ gudioPlayDataBuff[775) uint8_t 254 'p’
m‘
- audioPlayDataBuff[777) uint8_t 151 \227
e audioPlayDataBuff[778] wint8_t 105
- gudioPlayDataBuff[779] wint8_t 248 g’

Figure 7. Stream with 0x00 at the beginning

B 10.4 ys I 48.08 kHz I 20.8 s

+-+ I 0.2 ys I 2.857 mHz I 0.35 s

Figure 8. 12S_Slave (KL27) output 4 bytes data containing 1 byte 0x00

e Then transfer modified 4 bytes data to SAl Transmit Data Register (12Sx_TDRn) using DMA channel.

2.1.1 SAl and CODEC
* In SAl configuration, data length of audio data is equal to 32, it means that one sample contains 32 bits data.
* In CODEC configuration, valid data length of audio data is equal to 24.

1. For audio playback, The I2S transmit interrupt is used to provide audio playback data to the 12S transmit block. The
interrupt triggers when the 12S transmit FIFO is half empty. The interrupt moves data from the audio playback buffer to
the 12S FIFO. The I12S block outputs data to the CODEC for playback based on the audio clock rate.

2. For audio record, the 12S block reads data from the CODEC based on the audio clock rate. The 12S receive interrupt
triggers when the 12S receive FIFO is half full. The interrupt moves data from the 12S FIFO to the audio record data
buffer.

KL27 USB Audio Application, Rev. 0, 23 July 2019
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2.1.2 Audio sample clocks

The main purpose of this document is to provide a solution for 48 KHz/24 bits up/down stream, this section lists all related clock
information.

Figure 9. Sample clocks information

In #unique_9,
Channel 2: BCLK / SCLK

The I2S/SAl transmitter and receiver support asynchronous bit clocks (BCLKs) that can be generated internally from the audio
master clock or supplied externally.

* if the clock division is 16, BLCK = MCLK / 16 = 24.567 MHz / 16 = 1.5035 MHz.
This value corresponds to a sample rate of 48 KHz, 2 channels (stereo) and 2 bytes (16 bits) per sample.
* if the clock division is 8, BLCK = MCLK / 8 = 24.567 MHz / 8 = 3.0709 MHz.
This value corresponds to a sample rate of 48 KHz, 2 channels (stereo) and 4 bytes (32 bits) per sample.
Channel 3: LRCK/WS
Frame clock WS(word select)/LRCK(left-right clock) , switch the data of left and right channels.
When LRCK is "1", it means that the data being transmitted is the data of right channel.
when LRCK is "0", it means that the data being transmitted is the data of left channel.
The frequency of LRCK is equal to the sampling frequency.
* The Master Clock ( 24.567 MHz ) can be obtained by using PLL or come from an external crystal.

Actually, considering that the SDK already provides some 48khz/16bits demos, this document mainly described how to configure
KL27 for 48 KHz/24bits up/down stream. In the demo, setting 48 KHz sample rate on LRCK/WS with result in 3.07 MHz BCLK/
SCLK (2 * 32 bits/word * 48000 Hz).

2.2 Hardware overview
¢ Pin setup

* Peripheral functions

2.2.1 Pin setup

All used pins are set up to their MUX state as needed by the system. This includes I2C Interface, 12S Interface, UART Interface,
USB, and the audio clock output. Table 1 shows the pins that are used by this application.

KL27 USB Audio Application, Rev. 0, 23 July 2019
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Table 1. USB Audio application pin mapping

Interface Pin name Pin function
UART PTE20/UARTO_TX UART receive
PTE21/UARTO_RX UART transmit
12C PTC10/12C1_SCL 12C clock pin to CODEC
PTC11/12C1_SDA 12C data pin to CODEC
I12S transmit PTCO/ AUDIOUSB_SOF_OUT I12S transmit data (to CODEC)
PTC2/(WS/FS/LRCK) 12S transmit frame (to CODEC)
PTC3/(BCLK/SCLK) 12S transmit clock (to CODEC)
I2S receive PTC5/( AUDIOUSB_SOF_IN) I12S receives data (from CODEC)
PTC7/(WS/FS/LRCK) 12S receives frame (to CODEC)
- 12S receives clock (to CODEC)
Audio clock - USB D+ Audio MCLK (to CODEC)
usB USB_DP USB D+
USB_DN USB D-

2.2.2 Peripheral functions

Table 2 lists the function of each peripheral or interface used by the board or USB Audio application.

Table 2. Peripherals and interfaces mapped to application function

Peripheral or interface

USB Audio application function

UART Used for status messages with the DEBUGOUT () macro. Outputs text strings to a console
connected to the debugger.

12C The 12C interface is connected to the audio CODEC. It is used for CODEC configuration
and setup, volume control, and CODEC status.

12S The 12S interface handles the serial data to and from the audio CODEC. Two 12S

blocks are used — one for playback and one for record.

Audio output

The Audio HP/Line-Out’ plug on the MIC/Audio/OLED shield board is used as the analog
audio output from the CODEC. This can be connected to a pair of headphones or the
line-in of another system.

Audio input

The Audio Line-In’ plug on the MIC/Audio/OLED shield board is used as the analog audio
input from a Line-in source. It is connected to the audio CODEC.

KL27 USB Audio Application, Rev. 0, 23 July 2019
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3 Software based on SDK 48 KHz/16 bits

This section describes how to modify relevant API based on SDK to obtain a demo for 48 KHz/16 bits up/down stream.

3.1 Playback section

The following section assumes that the user has acquired a 48 KHz WS/FS/LRCK.

3.1.1 Usb_device_descriptor.h

#define AUDIO FORMAT BITS (24)
#define AUDIO FORMAT SIZE (3)
#define FS_ISO OUT ENDP PACKET SIZE DMA (384)

3.1.2 USB_AudioSpeakerPutBuffer

The data sent from PC using USB cable is modified as below.

void USB_AudioSpeakerPutBuffer(uint8_t *buffer, uint32_t size)

{

int flag = @;

while (size)

{

Figure 10.

Add 1 byte 0x00 in front of the next 3 bytes

if( flag == @) :"
{

audioPlayDataBuff[g_deviceAudioComposite->audioUnified.tdReadNumberPlay] = ©xee;
g_deviceAudioComposite->audioUnified.tdReadNumberPlay++;

}

audioPlayDataBuff[g_deviceAudioComposite->audioUnified.tdReadNumberPlay] = *buffer;
g_deviceAudioComposite->audioUnified.tdReadNumberPlay++;

buffer++;

size--;

flag++;
if( flag == 3)
{

}

if (g_deviceAudioComposite->audioUnified.tdReadNumberPlay >=
AUDIO_SPEAKER_DATA_WHOLE_BUFFER_LENGTH * FS_ISO_OUT_ENDP_PACKET_SIZE)
{

}

Modification of USB_AudioSpeakerPutBuffer

flag=0;

g_deviceAudioComposite->audioUnified.tdReadNumberPlay = 9;

Add 1 byte 0x00 at the beginning of each 3 bytes data, then can obtain 4 bytes data as sample. Table 3 provides introduction
about 24 / 32 bits data as below,

Table 3. Audio data introduction

24bits

0x00, 0x00, 0x00, 0x15, OxB5, 0x10,

32bits

0x00, 0x00, 0x00, 0x00, 0x00, 0x15, 0xB5, 0x10,

KL27 USB Audio Application, Rev. 0, 23 July 2019
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For example ‘0x15, 0xB5, 0x10;
* 0x00 was added at the beginning of each 3 bytes, the modified data buffer contains 0x00, 0x15, 0xB5, 0x10.
¢ Actual order of play is 0x10, 0xB5, 0x15, 0x00.

3.1.3 Codec
* LRCK/WS
» Configuration table

* BitWidth

3.1.3.1 LRCK/WS

Configure SAl interface based on SDK demo to make sure WS is equal to 48 KHz.

— W 10.4 ps— f

fF| F

Figure 11. Frequency of LRCK /WS

3.1.3.2 Configuration table

This demo provides two tables that can be used as 16 bits and 24 bits repectively. For more configuration information, view the
function in audio_unified.c as below:

ALC5658 PowerOnCMDtable [RT5658 command word length] [5]

3.1.3.3 BitWidth
User can configure the data length of audio data according to their actual needs, the function is ‘SGTL_Config_Audio_Formats:
¢ audioFormat.bitWidth = 32;

The length of audio data is 32 bits, for example, user need to add 1 byte 0x00 to obtain 32 bits data if the length of original data
sent from PC is 24 bits.

¢ audioFormat.bitWidth = 16;

The length of audio data is 16 bits, for example, user need to delete 1 byte 0x00 to obtain 16 bits data if the length of original data
sent from PC is 24 bits.

3.1.4 DMA
* DMA Control Register (DMA_DCRn)

¢ DMA-related ‘Transfer size’

3.1.4.1 DMA Control Register (DMA_DCRn)

In DMA_DCRn, SSIZE (bit 21-20) represents ‘Source Size, it determines the data size of the source bus cycle for the DMA
controller, including 32 bits (00), 8 bits (01 ), 16 bits (10), and reserved value.

For 48 KHz/24 bits up/down stream requirement, a sample contains 24 bits data, user could obtain 32 bits data by adding 1 byte
0x00 or acquire 16 bits data by deleting 1 bytes data.

For more information, see ‘KL27 Sub-Family Reference Manual'.

KL27 USB Audio Application, Rev. 0, 23 July 2019
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3.1.4.2 DMA-related ‘Transfer size’
Change the DMA-related ‘Transfer size’ to 384.

(composite.c) void BOARD DMA EDMA Start ()

(composite.c) static void txCallback(I2S Type *base, sai dma handle t *handle, status t status, void
*userData)

(composite.c) static void rxCallback(I2S Type *base, sai dma handle t *handle, status t status, void
*userData)

3.1.5 MSB First
To configure bit 4 ‘MF’ of ‘SAl Transmit Configuration 4 Register’ (as the MSB is transmitted first):

MSB( base->TCR4 = I2S TCR4 MF(1U) | I2S TCR4 SYWD )

This document provides a brief introduction on how to configure bit 4 'MF'. For example, a sample contains 0x00, 0x01, 0x02 ,
0x03.
¢ Store process : software saves 0x00 first, so the sample buffer[4]={ 0x00, 0x01,0x02,0x03 };

¢ Transmit process: software trnsfers 32 bits to 1I2Sx_TDRn, actually CODEC view 24 bit ( 0x03, 0x02, 0x01) as valid data.
3.2 Record section
e USB_AudioRecorderGetBuffer

3.2.1 USB_AudioRecorderGetBuffer
Figure 12 shows how to modify the data sent from CODEC.

void USB_AudioRecorderGetBuffer(uint8_t *buffer, uint32_t size)

int flag = @;
Delete 1 byte 0x00 in front of the next 3 bytes

while (size)
{ /

if( flag == @)
{

g _deviceAudioComposite->audioUnified. tdWriteNumberRec++;
1

*pbuffer = audioRecDataBuff[g_deviceAudioComposite->audioUnified.tdwWriteNumberRec];
g_deviceAudioComposite->audioUnified.tdWriteNumberRec++;

buffer++;

size--;

flag++;

if( flag == 3)

{

}

flag=0;

if (g_deviceAudioComposite->audioUnified.tdWriteNumberRec >=
AUDIO_RECORDER_DATA_WHOLE_BUFFER_LENGTH * FS_ISO_IN_ENDP_PACKET_SIZE)
{

}

Figure 12. Modification of ‘USB_AudioRecorderGetBuffer

g_deviceAudioComposite->audioUnified.tdWriteNumberRec = ©;

KL27 USB Audio Application, Rev. 0, 23 July 2019
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From the code above see, delete 1 byte 0x00 in front of next 3 bytes data, then can obtain 3 bytes data as new sample and
send it to PC through USB interface. For details on setting information, see Playback section.
4 Firmware development

This section provides an overview on the different steps to set up the MCUXpresso environment. Table 4 describes the materials
required to perform the steps described in this chapter.

Table 4. Materials list

List Description

PC Host device connected to the development board
Debugger J-Link

IDE The MCUXpresso IDE

SDK SDK_2.5.0_MKL27Z256xxx4.zip

Demo USB_Audio_96KHz_24bit_Playback_Record

MCUXpresso is available for download on the NXP website:

https://www.nxp.com/support/developer-resources/software-development-tools/mcuxpresso-software-and-tools/mcuxpresso-
integrated-development-environment-ide:MCUXpresso-IDE

The following steps assume that the user has installed the IDE.
Initiating MCUXpresso prompts you to create a workspace.

Select a directory as workspace

MCUXpresso IDE uses the workspace directory to store its preferences and development artifacts.

Workspace; | _2169 prr}‘\wmk\;pafe\u.‘;!i Audio 20190620 AN~ Browse...

[[JUse this as the default and do not ask again
+ Recent Workspaces

Figure 13. MCUXpresso workspace prompt

The location of this workspace can be chosen as the default value or as preferred. If you do not intend to switch workspaces, you
can check the box to use this workspace as default. After choosing a workspace, you should see an empty workspace.

KL27 USB Audio Application, Rev. 0, 23 July 2019
Application Note 12/20



https://www.nxp.com/support/developer-resources/software-development-tools/mcuxpresso-software-and-tools/mcuxpresso-integrated-development-environment-ide:MCUXpresso-IDE
https://www.nxp.com/support/developer-resources/software-development-tools/mcuxpresso-software-and-tools/mcuxpresso-integrated-development-environment-ide:MCUXpresso-IDE

NXP Semiconductors

Firmware development

. USBE_Audio_20190620_AN - Welcome page - MCUXpresso IDE = O >
File Edit Navigate Search Project ConfigTools Run FreeRTOS Window Help
=g b b BTOTR YIS @viBiw w Al RPN N S )T
- - - - .[}uif.'k Access|: B | A&
& Proj.. © FPeri.. MReg. #Faul. £5.. ~ ©  @Welcome i s
e s B~ ~ ® & 169_prc2fide/plugins/com.crtpexpresso.brand_10.3.0.20181004 1206/ pages/registered.htm e B

A T L W] El ) (N ]

<
Dlnstall.. = £ - a L = € w SW
e @ 0o ees
- .
To install an SDK, simply drag and drop an SDK (zip file/folder) into the ‘Installed SDKs' view. [Common 'mcuxpre:
< Quic... Va ! T Name SDK Versi.. Manifest.. Location SDK Details
£ & SDK_2.x_FRDM-KL2' 2.5.0 340 ] \SDK_2.5.0_FRC Selected SDK content.
- McUxPresso IDE - Quickstart Pai . £ & SDK_2.x_LPCXpresst 2.5.0 340 =4 \SDK_2.5.0_LPC
*~' No project selected B4 & SDK_2.x_LPCXpresst 2.5.0 340 [ \SDK_2.5.0_LPC  » B Boards
) - i
T e T T £+ sDK_2.x_ MKL27Z25 2.5.0 340 <Common>\SDK_2.5.0 MKl > © Devices
s Compilers
— X New project... w < ~
L4 > L4 >
Y ISR Andin 20190AZN AN 0 items selected &
Figure 14. MCUXpresso empty workspace
To import a project, follow these steps:
1. From the Quickstart panel, select Import project(s) from file system.
. USB_Audio_20190620_AN - Welcome page - MCUXpresso IDE - ] X
File Edit Navigate Search Project ConfigTools Run FreeRTOS Window Help
(4 v - BTOvTRySdg~ v Oivw - o AR RGvISF AN
GProj.. i % Peri.. 'Reg.. % Faul. % Sy.. S 3 Welome
|- L 169_prc2/ide/plugins/com.crtIpaxpresso.brand_10.3.0.201810041206/pages/registered.htm ~ | b .
e — - e -k

< >
Finstall... ! « - o E

To install an SDK, simply drag and drop an SDK (zip file/folder) into the ‘Installed SDKs' view. [Common 'mcuxpre:

< Quic. "% Name SDK Versi.. Manifest .. Location SDK Details
— - £ SDK_2.x_FRDM-KL2 2.5.0 340 G \SDK_ 2.5.0 FRD Selected SDK content
- "~ EA®SDK 2x LPCXpress: 250 340 e \SDK_25.0_LPC
. ® | oort SDK exa plels 2 8 SDK_2.x_LPCXpresst 2.5.0 340 G \SDK_2.50_LPC > M Boards
P o o e oo £ 4 SDK_2.x MKL27Z25: 2.5.0 340 * <Common>\SDK_25.0_MKI * © Devices
a Compilers
* Build your project v <
< > < >
J 1ICR Avidia 2N1GNRIN AN 0 items selected &

Figure 15. MCUXpresso import projects from file system

2. Fill'in the path to the NxH3670 Kinetis apps folder under Project directory (unpacked).

KL27 USB Audio Application, Rev. 0, 23 July 2019
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B Import project(s) from file system... O X f

Import project(s) from file system... 4 = |
Select the examples archive file to import.

Projects are contained within archives (.zip) or are unpacked within a directory. Select your
project archive or root directory and press <Next>. On the next page, select those projects you
wish to import, and press <Finish>.

Project archives for LPCOpen and ‘legacy’ examples are provided.
Project archive (zip)

Archive Browse...

Project directory (unpacked)
Root directory |1509_USE Audio Device 96Khz32bits\USE_Audio_96KHz_24bit_Playback_ Recordl Browse...

LPCOpen
LPCOpen is the recommended code base for Cortex-M based MXP LPC Microcontrollers,

MCUXpresso IDE includes the LPCOpen packages which can be imported directly by pressing the Browse |
button in the Project archive (zip) section, above, and navigating to the Examples/LPCOpen directory.

Alternatively, press the button below to Browse the nxp.com website for latest resources.

Browse LPCOpen resources on Nxp.com...

o
L

< Back Mext > Finish Cancel

Figure 16. MCUXpresso import project directory

The projects should now appear in a list.

KL27 USB Audio Application, Rev. 0, 23 July 2019
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Firmware development

. Import project(s) from file systern...

Import project(s) from file system...

Select a directory to search for existing Eclipse projects.

Projects:

<

Options
J Copy projects into workspace

Working sets

[] Add project to working sets

Figure 17. MCUXpresso projects list

USB_Audio (C:\Adision Zhang\0_Main work\13_Community\5_201290509_USB Al

2 < Back Next >

O

Select All
Deselect All

Refresh

New...

Cancel

X
'r —
I.*’_.af‘l

3. Select the projects you want to build.
4. Ensure to clear the Copy projects into workspace checkbox.
5. Click the Finish button.

You can now build the copied projects.

To build the projects:

1. Select the project you want to build in the “Project Explorer” tab.

2. Select the configuration you want to build from the dropdown menu (next to the hammer-symbol).

The project is built for the selected configuration.
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Playing and recording audio

. USB_Audio_20190620_AN - Welcome page - MCUXpresso IDE - O X
File Edit Navigate Search Project ConfigTlools Run FreeRTOS Window Help
=l LA A FhvOvQhvidg~ ®vOn E|pUERDRI® ISP

Quick Access|: & |[A&

& Proj... © #Peri.. MReg. ®Faul. £Sy. ~ 7 @Welcome 2
—alee @~ - ® & 169_pre2/ide/plugins/com.crt.lpaxpresso.brand_10.3.0.201810041206/pages/registered.htm ~ | & -
v i USB_Audio <Debug> ~ - e s -
€ Project Settings = —A
¢ Binaries i = "\ e
' Indudes - h-. -
& AmpacsDrivers -
@ CMSIS |_IDE_J o g Fon -V
& board < >
& component v Oinstall.. = ¢ = I % { L s SW
JQ-.'I - a M-
e ' » Installed SDKs L

= Build p t
—_— #  To install an SDK, simply drag and drop an SDK (zip file/folder) into the ‘Installed SDKs' view. [Common 'mecuxpre:
R Bui p
u% Stepl Name SOK Versi... Manifest... Location SDK Details
Clean [

=1 ®5DK_2x_FRDM-KL2 25.0 340 ) \SDK_2.5.0_FRC Selected SDK content.
| RA™E 4 £4 # SDK_2.x_LPCXpresst 2.5.0 340 5% \SDK_2.5.0_LPC.
B4 # SDK_2.x_LPCXpresst 2.5.0 340 [ \SDK_2.5.0_LPC. > M Boards
1% SDK_2.x_MKL27225 2.5.0 340 & <Common>\SDK_2.5.0_ MKI B Devices
v

w1 Compilers v

~

v

~
W

O WP MK 2T725Avvwd ISR Anidin . B =

Figure 18. MCUXpresso building and debugging a reference project

5 Playing and recording audio

After downloading the demo code, user can press the ‘RESET’ button of the board. The USB simultaneously enumerates the
board as the audio class device, including playback device, and the record device.
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Playing and recording audio

» Sound 4

Playback Recording Sounds Communications

Select a playback device below to modify its settings:

Speakers / Headphones
a Realtek Audio

Ready

Speakers

[‘ Realtek USB Audio

Mot plugged in

4

( Headphones

a Realtek USB Audio
4

Mot plugged in

Speakers

USE AUDIO+HID DEMO
Default Device

Configure Set Default |w Properties

0K Cancel Apply

Figure 19. Playback device
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Playing and recording audio

» Sound 4

Playback Recording Sounds Communications

Select a recording device below to modify its settings:

Jack Mic
.J Realtek Audio

“¥) Notplugged in

Microphone Array

‘ Realtek Audio
Ready —
Stereo Mix

Hmiel  Realtek Audio

Disabled

-
Microphone
QJ Realtek USB Audio
“®) Not plugged in

Microphone

USE AUDIO+HID DEMO
Default Device

Configure Set Default |+ Properties

0K Cancel Apply

Figure 20. Record device

In this document, the measurement of the main signal using oscilloscope are provided. You can use it as a reference to debug
your demo project.
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Conclusion

0.00000 s][ FA

B ooy 500

Figure 21. Measurement of the main signal using oscilloscope

tHz

6 Conclusion

This document described how to configure KL27 for 48 KHz/24 bits up/down stream. For more information, download and run

the demo.

7 Revision history
This table summarizes changes to this document.

Table 5. Revision history

Rev Date

Description

0 283 July 2019

Initial version
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