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AT32-Audio-EV evaluation board

Introduction

The AT32-Audio-EV evaluation board is designed to speed up development cycles of Audio
application solutions. This evaluation board is built on WM8988 stereo CODEC from Cirrus Logic,
dual MIC, headphone interface, audio amplifier and other peripherals. It offers standard Arduino™
Uno R3 connectors that are intended to connect with ARTERY’s AT-START board or other
compatible boards. The AT32-Audio-EV evaluation board can be used for application development
such as multimedia playback, telephones and noise reduction.

Figure 1. AT32-Audio-EV board appearance
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1 Hardware layout and configuration

The AT32-Audio-EV evaluation board is connected with the AT-START board through Arduino™
connectors. The microcontroller available on the AT-START board is capable of communicating
with WM8988 via I12C bus to send commands and set parameters. It also interacts with WM8988 via
I°S bus to access and transmit audio data. The WM8988 can be used to obtain audio signals with
MIC or LINE_IN connector, and to play audio signals sent from MCU through LINE_OUT
connected to headphone or through audio amplifier TC8002D connected to a speaker. The AT32-
Audio-EV board embeds a 128 Mb SPI Flash to store audio data.

The AT-START board is equipped with a MCU (ARTERY) and standard Arduino™ Uno R3
extension connectors that are used to connect with the AT32-Audio-EV evaluation board.

Figure 2 presents the hardware configuration of the AT32-Audio-EV evaluation board.

Figure 3 and Figure 4 show their respective locations on the AT32-Audio-EV evaluation board.

Figure 2. Hardware block diagram
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Figure 3. Top layer layout
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Arduino connectors

Table 1. Arduino™ Uno R3 connectors definition

Connector Pin No. Afrduino Function
pin name
1 NC -
2 IOREF 3.3 V reference voltage
3 RESET -
J2 4 3.3V 3.3V power supply
(power supply) 5 5V 5V power supply
6 GND Ground
7 GND Ground
8 VIN -
1 ANO -
2 AN1 PWM output
3 AN2 The first 12S_WS is connected to LRC via JP3
(anaI:;input) 4 AN3 This GPIO is connected to the CTRL pin of audio amplifier. Its
pull-up is disabled by default.
5 AN4 -
6 AN5 This GPIO is connected to user button, active high
1 DO -
2 D1 -
3 D2 -
J3 4 D3 SPI_SCK is connected to CLK pin of SPI Flash
(logic input/output
low byte) 5 D4 SPI_MOSI is connected to DI pin of SPI Flash
6 D5 SPI_MISO is connected to DO pin of SPI Flash
7 D6 -
8 D7 CLKOUT is connected to MCLK pin by default
1 D8 -
2 D9 -
3 D10 SPI_CS is connected to #CS pin of SPI Flash
4 D11 The first 12S_SD is connected to DACDAT via JP5, or ADCDAT
J1 via JP7
(logic input/output 5 D12 -
high byte 6 D13 The first 12S_CK is connected to BCLK via JP1
7 GND Ground
8 AREF -
9 SDA 12C_SDA is connected to SDIN pin
10 SCL 12C_SCL is connected to SCLK pin

7 Rev. 2.11




IRM-R

AT32-Audio-EV User Manual

2024.4.22

Arduino
Connector Pin No. . Function
pin name
1 MISO I12S_SDEXT is connected to ADCDAT via JP9
2 5V 5V power supply
3 SCK The second 12S_CK is connected to BCLK via JP2
The second 12S_SD is connected to DACDAT via JP6, or
J5 4 MOSI
ADCDAT via JP8
(for others)
5 RESET -
6 GND -
7 NSS The second 12S_WS is connected to LRC via JP4
8 GPIO -

Rev. 2.11



’I?F _\) AT32-Audio-EV User Manual

3

2024.4.22

How to use AT32-Audio-EV

Plug the AT32-Audio-EV evaluation board into the AT-START board through Arduino connectors
and supply 5 V or 3.3 V to the AT-START board (refer to the section Power supply sources of the
AT-START user manual for details). It is now ready to use the AT32-Audio-EV evaluation board.
Note that when connecting the AT32-Audio-EV board to the AT-START board, it is necessary to
make sure of disconnection of pins used in the AT32-Audio-EV from those circuits on AT-START
board (such as USB and Ethernet PHY) to avoid mutual disturbance. This can be done by de-
soldering corresponding resistors on the AT-START board.

The specific 1?S signals used to connect with WM8988 should be selected depending on the AT-
START board you are using. It is important to ensure that JP1~JP9 (short or open) are properly set
according to actual needs.

The MCLK pin of the WM8988 is used as the main clock input of this device. It is from the CLKOUT
(PAB8) output from the microcontroller by default. Alternatively, there is a 12.288 MHz oscillator on
the board to be used as a main clock source. It is possible for the user to adjust R9 and R19
resistors according to needs. Some of the AT-START boards, however, are not equipped with
CLKOUT clock. In this case, the user has to use the oscillator on the AT32-Audio-EV board.

The speaker output is from LOUT2 channel of the CODEC chip, by default. To use ROUT2, LOUT1
or PWM output, the user can adjust R13 and R33~35 solder bridge according to actual needs.

Figure 5. AT32-Audio-EV evaluation board combined with AT-START
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4 Revision history
Table 2. Document revision history
Date Revision Changes
2019.6.4 1.0 Initial release

1. Changed the revision code of the document into a three-digit format. The
first two digits refer to hardware version, and the last digit refers to the
document version code

2020.9.8 2.00 . Simplified circuit by applying a single CODEC

. Added SPI to store audio data

. Added on-board 12.288 MHz oscillator

. Optimized 1S signal select, changing solder bridge to jumper

. Corrected wrong routing of SDIN and SCLK of WM8988

. Corrected 12S2_SDEXT connected to J5’s PB14 pin and disconnected
2022.9.15 2.10 from PB11

. Replaced power amplifier with TC8002D

. Replaced LINE_IN/LINE_OUT 3.5 mm connectors

N PO M WODN

. Removed Schematic section from the document

N P W

. Removed AT-START-F403A pin nhames and only maintained pin function

2024.4.22 2.11 description to avoid misunderstanding when using other AT-START
board than AT32F403A

3. Changed the “IMPORTANT NOTICE” at the end of the document

2024.4.22 10 Rev. 2.11
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

Purchasers are solely responsible for the selection and use of ARTERY’s products and services, and ARTERY assumes no liability

whatsoever relating to the choice, selection or use of the ARTERY products and services described herein

No license, express or implied, to any intellectual property rights is granted under this document. If any part of this document deals with any
third party products or services, it shall not be deemed a license granted by ARTERY for the use of such third party products or services, or
any intellectual property contained therein, or considered as a warranty regarding the use in any manner of such third party products or
services or any intellectual property contained therein.

Unless otherwise specified in ARTERY’s terms and conditions of sale, ARTERY provides no warranties, express or implied, regarding the
use and/or sale of ARTERY products, including but not limited to any implied warranties of merchantability, fithess for a particular purpose

(and their equivalents under the laws of any jurisdiction), or infringement on any patent, copyright or other intellectual property right.

Purchasers hereby agree that ARTERY’s products are not designed or authorized for use in: (A) any application with special requirements
of safety such as life support and active implantable device, or system with functional safety requirements; (B) any aircraft application; (C)
any aerospace application or environment; (D) any weapon application, and/or (E) or other uses where the failure of the device or product
could result in personal injury, death, property damage. Purchasers’ unauthorized use of them in the aforementioned applications, even if
with a written notice, is solely at purchasers’ risk, and Purchasers are solely responsible for meeting all legal and regulatory requirements in
such use.

Resale of ARTERY products with provisions different from the statements and/or technical characteristics stated in this document shall
immediately void any warranty grant by ARTERY for ARTERY’s products or services described herein and shall not create or expand any
liability of ARTERY in any manner whatsoever.

© 2024 ARTERY Technology — All rights reserved
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