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Quick start guide for MERUS™ evaluation

boards
EVAL_AUDIO_MA2304DNS_B and EVAL_AUDIO_MA2304PNS_B

About this document

Scope and purpose

This document provides step-by-step instructions on how to get the EVAL_AUDIO_MA2304xNS_B evaluation
board to play audio quickly.

Intended audience

Design engineers, technicians, and developers of electronic systems.

Evaluation board

This board is to be used during the design-in process for evaluating and measuring characteristic curves, and
for checking datasheet specifications.

Figure 1 Overview of the EVAL_AUDIO_MA230xxNS_B evaluation board
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Important notice

Important notice

“Evaluation Boards and Reference Boards” shall mean products embedded on a printed circuit board
(PCB) for demonstration and/or evaluation purposes, which include, without limitation, demonstration,
reference and evaluation boards, kits and design (collectively referred to as “Reference Board”).

Environmental conditions have been considered in the design of the Evaluation Boards and Reference
Boards provided by Infineon Technologies. The design of the Evaluation Boards and Reference Boards
has been tested by Infineon Technologies only as described in this document. The design is not qualified
in terms of safety requirements, manufacturing and operation over the entire operating temperature
range or lifetime.

The Evaluation Boards and Reference Boards provided by Infineon Technologies are subject to functional
testing only under typical load conditions. Evaluation Boards and Reference Boards are not subject to the
same procedures as regular products regarding returned material analysis (RMA), process change
notification (PCN) and product discontinuation (PD).

Evaluation Boards and Reference Boards are not commercialized products, and are solely intended for
evaluation and testing purposes. In particular, they shall not be used for reliability testing or production.
The Evaluation Boards and Reference Boards may therefore not comply with CE or similar standards
(including but not limited to the EMC Directive 2004/EC/108 and the EMC Act) and may not fulfill other
requirements of the country in which they are operated by the customer. The customer shall ensure that
all Evaluation Boards and Reference Boards will be handled in a way which is compliant with the relevant
requirements and standards of the country in which they are operated.

The Evaluation Boards and Reference Boards as well as the information provided in this document are
addressed only to qualified and skilled technical staff, for laboratory usage, and shall be used and
managed according to the terms and conditions set forth in this document and in other related
documentation supplied with the respective Evaluation Board or Reference Board.

Itis the responsibility of the customer’s technical departments to evaluate the suitability of the
Evaluation Boards and Reference Boards for the intended application, and to evaluate the completeness
and correctness of the information provided in this document with respect to such application.

The customer is obliged to ensure that the use of the Evaluation Boards and Reference Boards does not
cause any harm to persons or third party property.

The Evaluation Boards and Reference Boards and any information in this document is provided "as is"
and Infineon Technologies disclaims any warranties, express or implied, including but not limited to
warranties of non-infringement of third party rights and implied warranties of fitness for any purpose, or
for merchantability.

Infineon Technologies shall not be responsible for any damages resulting from the use of the Evaluation
Boards and Reference Boards and/or from any information provided in this document. The customer is
obliged to defend, indemnify and hold Infineon Technologies harmless from and against any claims or
damages arising out of or resulting from any use thereof.

Infineon Technologies reserves the right to modify this document and/or any information provided
herein at any time without further notice.
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Safety precautions
Note: Please note the following warnings regarding the hazards associated with development systems.

Table 1 Safety precautions

Caution: The device surfaces of the evaluation or reference board may become hot
during testing. Hence, necessary precautions are required while handling the board.
Failure to comply may cause injury.

Caution: The evaluation or reference board contains parts and assemblies sensitive to
electrostatic discharge (ESD). Electrostatic control precautions are required when
installing, testing, servicing or repairing the assembly. Component damage may result
if ESD control procedures are not followed. If you are not familiar with electrostatic
control procedures, refer to the applicable ESD protection handbooks and guidelines.
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1 Board overview

The demonstration board EVAL_AUDIO_MA2304xNS_B is an evaluation and demonstration board for MERUS™
audio’s MA2304DNS and MA2304PNS amplifiers.

It contains digital input/output (1/0) and various output and setup/selection features. It also contains one
onboard buck power supply generator (1.8 V/3.3 V selectable) so only one external power supply (PVDD) is
necessary.

The board can be used for evaluating or demonstrating key features andadvantages of the MERUS™
technology:

e Energy efficiency
- Power losses at typical audio listening levels
- Idle power loss
e Adaptive power management system
e No output filter components
- Solution cost and size reduction
e Audio performance
- THD performance and audio quality

1.1 Board features and audio performance
e Number of audio channels 2 (BTL) or 1 (PBTL)
e Audio input format Digital (I°S, LJF, RJF or TDM)
e Typical supply voltage 18V (PVDD)
e Output noise level 52 uVrws (high audio performance mode)
e Dynamicrange 106 dB (high audio performance mode)
e Idle consumption at PVDD =18V 61 mW (low power consumption mode)
o Efficiency

- 1W,8Q More than 79 percent

- Full-scale, 8 Q More than 90 percent
Note: Idle consumption is the sum of the output stage (PVDD) current, VDD, and VDD_IO supply current.

As all the supplies are tied to PVDD, the buck converters’s efficiency should be considered when
measuring idle current consumption directly from PVDD. Features on the EVK make it possible to
break the input and output of the buck converters for these purposes. Please refer to the
MA2304xNS device datasheet for the exact current figures.
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Table 2 Typical audio and electrical specifications

Parameter | Description Conditions Typical | Unit

Pipout,srL Instantaneous peak output power THD+N=1%,RL=4Q,f=1kHz 60 W
per channel (BTL)

Prusout,srL RMS output power THD+N=10%,RL=4Q,f=1kHz 37 w
per channel (BTL)

THD+N THD + noise (N) 1 kHz, Poyr=5W,RL=4Q 0.05 %

n Efficiency? Pour =2 x full-scale, 4 Q 84 %

Pour =2 x full-scale, 8 Q 90 %

2Efficiency values do not consider the on-board buck converter power consumption.

1.2 Board operating conditions

Table 3 Recommended operating conditions

Parameter Minimum | Nominal | Maximum | Unit

Pvoo 10 18 20 Vv

Voo 1.62 1.8 3.65 Vv

Maximum output current per channel (BTL) 6.0 A

Maximum output current (PBTL) 12.0 A

For in-depth information on the evaluation board itself, please refer to the EVAL_AUDIO_MA2304DNS_B or

EVAL_AUDIO_MA2304PNS_B hardware user manual.
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2 Quick start

This chapter describes how to configure, power, and start up the board for quick evaluation.

2.1 What’s included
The evaluation kit box comes with:

e EVAL_AUDIO_MA2304xNS board
e Threeinterface boards (analogin, S/PDIF coax, and S/PDIF optical)

e Micro USB cable
e 22 pH power inductor for performance measurements (refer to the hardware user manual for details)

The following items are required, in addition to the items in the evaluation kit, for basic Ul and DSP evaluation:

e DC power supply: 10to 20V DC/6 A for BTL mode or 10 to 20 V DC/12 A for PBTL mode
e Loudspeaker(s): 2 to 8 Q speaker impedance
e (Optional): 2 to 8 Q power resistor, class D filter and audio analyzer

2.2 Hardware setup
First, verify that the board jumpers are in the default position, as shown in Figure 2.
3.3 V/1.8 V internal
supply with enable Pyvpp power supply
jumper terminals
A
° ¢ 4 o8 it -
ERROR 0T - = i s ﬂ B Speaker out
CLIP oo 28 CHO
9 e
12S/TDM e 25
digital /O ool (= R
- = | 125_DI
12C 9 = [ 12¢_spA S
9 « | c_sct QE) 12C address
MUTE Eg = = | MUTE \.E Selection
ENABLE ol E““B“.
5o lo _ BTL/PBTL
= control
' EVAL_AUDIO_MA230xxNS_B g B Speaker out
REV 1,004 3 ,
ENABLE CH1
[m]
u N
USBO008 interface ( : =
Device enable/mute switches
Figure 2 Default jumper settings for EVAL_AUDIO_MA230xxNS_B
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For quick and easy evaluation, plug one of the interface boards into the J1 1/0 header on top of the MA2304xNS
board, as shown in Figure 3.

Evaluation board

S/PDIF
optical

S/PDIF
coax

Interface boards

Figure 3 Interface boards and MA2304xNS evaluation board

An MA2304xNS evaluation setup with an interface board can play audio without software, as the interface
board’s digital audio output format matches the MA2304xNS device default.

The MA2304xNS board’s jumper and switch settings are preconfigured for basic BTL operation as default before
shipping.
2.3 Software installation

The MERUS™ audio amplifier configurator can be downloaded by visiting https://softwaretools.infineon.com/
and registering the board. Once registered, the software can be installed through the Infineon developer center
launcher or downloaded as a separate installer file. This will also install all the necessary device drivers to
communicate with the MA2304xNS evaluation board.

To install, search for “merus” under the Tools tab of the Infineon developer center website or launcher:

o, Technical Support & v | Cart
( Infineon Developer Center
My Space Tools Software
Tools
Filter by Clearallfilters 1 result
. 0 merus Q M
Embedded Software (0) v
MERUS™ Audio Amplifier Configurator 9
Development Tools (1)
MERUS™ Audio Amplifier Configurator is the configuration tool the Merus Audio
- Services (0) Amplifier devices Download v
Figure 4 How to find the MERUS™ audio amplifier configurator

For proper operation, the software must be installed using administrative privileges, as shown in Figure 5.
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Select Setup Install Mode X

Select install mode
e ~
Ny

MERUS™ Audio Amplifier Configurator can be installed
for you only, or for all users (requires administrative
privileges).

merusaudioa

mplifiercgofi

—> Install for me only (recommended)

St | © Run a5 administrator |

=g @ Install for all users

£ Claccifv and nratect

Cancel

Figure 5 How to install the software using administrative privileges

This concludes the software installation.

2.4 Power and start-up procedure
The following steps describe the power-up procedure and device configuration using the GUI software tool.

1. First, connect all the sources and speaker/load cables as follows:

Power
"10t0 20 V DC

VDD select

‘ 3,5 I e = o=
| s == :
I;O « o | iswe %; 5 \
J1/J2 header I;g; DS« =E Chat Do B /
S . =
Interface board or e~ | il sionih\\ X5 :
external 12S I=° cafwre |\ tow | - -
— AL VT S . RADO g Speakers
s T . = , - 2 to 8 ohm

‘- R9 R20 < N
L] = 1 S R_FB1BI
= - ; EVAL_AUDIO_MA230xxNS_B L | ‘ |
I b s Egoce REVLOO4 &
. L v

: D18
USB £ USBOO8 interface £
2

'&@ ENABLE/UNMUTE switches
" Set both to low

Figure 6 Default EVK configuration for audio playback

2. Priorto launching the software:
a. Power up the Pypp DC power supply. 18 Vis recommended for typical evaluation.

V1.0
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b. Make sure the Micro USB cable from the computer is connected to the EVK board.
Mute and connect an external audio source to the interface board input (analog, S/PDIF coax,
or optical).
d. Setthe SW_ENABLE switch to ON and SW_MUTE to UNMUTE, as shown in Figure 7.
ENABLE UNMUTE

R_MUTE L®

m
]
w
=
o
—e_(‘
=
w
o

SW_ENABLE
SW_MUTE

Figure 7 SW_ENABLE set to ENABLE; SW_MUTE set to UNMUTE

At this point, the MA2304xNS should be able to play audio. Set the audio source to a low volume and unmute it.

3. Once the hardware is configured, double-click the “Developer center launcher” or the “MERUS audio
amplifier configurator” icon on your desktop to launch the application.

S
I !
kd
Developer
Center

Launcher
2022

||||||||||||.
2]

MERUS™
Audio
Amplifier
Configurator

Figure 8 MERUS™ audio amplifier configurator

After a few seconds, the following screen should appear:

DEVICE 1

cHo: LI 0% | 0.00 dB
L [

cHE: NI 1% ——"

REFRESH ® Main Demo-Board is Connected

Figure 9 MERUS™ audio amplifier configurator

4. Atthis point, feel free to adjust the volume level or put the device on standby.
The 'O Connected indicator means that the software can communicate with the MA2304xNS device.

) button and select the

5. To access advanced device features and DSP flows, click the <
Configuration option.
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. _= -'I'-';";nﬂmrmﬂﬁn
Configuration
L
Save Configuration As
IEXY Open Configuration
Figure 10 Configuration dropdown menu

The Configuration page should now appear. This page provides access to advanced device features, DSP flows,
device registers, and status indicators.

12C Address: 20 DEVICE 1 - o x |

12S/TDM REGISTER BROWSER

Amplifier Gain: @ - —=-= 3 ; » Gate Driver Strength:
peak output voltage for full scale input audio stream ’OWER DE MON R . EMI perfomance vs Efficiency

18V peak output voltage for full scale input audi... ~ 2 Strongest gate driver strength for highest efficie... ~

Figure 11 Configuration page

Please refer to the evaluation board user manual for details on how to perform audio performance
measurements as well as board schematics, layout views, and bill of materials (BOM).
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