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Introduction

This system is a combination of hardware and software that enables fast and detailed evaluation
of Nuvoton audio products. The hardware consists of a base evaluation board and a daughter
card which contains the specific audio product to be evaluated. The daughter card system
enables the use of the same base motherboard hardware and software to evaluate many different
Nuvoton audio products. The software must be installed on a Windows based PC, and is
compatible with most PC products and versions of the Windows operating system.

Summary Hardware Description

The motherboard includes a wide range of audio, power, and data input/output connectors that
enable testing a very wide range of features and audio products. The motherboard kit includes a
USB cable and the specific daughter card that was ordered with the system.

In most applications, the motherboard can be entirely powered via the included USB cable, and
most testing can be done using only this cable as the power source. This system uses a large
amount of USB power, and should NOT be used with longer or unknown quality USB cables.
These can cause unreliable operation.

If additional daughter cards have been ordered with this system, it is strongly recommended to
first install the software and test the system using the pre-installed daughter card. The
motherboard and pre-installed daughter card have been carefully tested together, and it is best to
fully verify the hardware/software system is working before changing to a different daughter card.

Summary Software Description

The supporting software includes many features that enable quick and thorough evaluation of the
various supported Nuvoton audio products. The software includes easy-to-use predefined
configurations, an intuitive GUI user interface, and also detailed register and bit manipulation
controls to facilitate every technical level of device operation and evaluation.

Depending on how this system was ordered and delivered, software may either be provided on
an included CD-ROM, or may be separately downloaded via the Internet. The software must be
installed on a Windows based PC system. Downloaded versions of the software will require a
Username and Password in order to start the installation process. Normally, this login information
will have been provided in advance by a Nuvoton sales representative.
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1 Hardware Overview

All instructions in this guide require some familiarity with the physical layout of the motherboard
and daughter cards. This information is introduced as needed, so it is not necessary at first to
memorize or understand the complete layout and functions of the hardware.

There are various daughter card can be used for the same motherboard. They are NAU8812,
NAU8814, NAU8810, NAU8BC10, NAU8811, NAU8820, WAUB822, NAU8822L, NAU8BC22,
NAU8401, NAU8402, NAU8501, and NAU8502.

However, to get started, a few basic inputs and outputs must be noted. The USB connector and
external audio inputs/outputs are highlighted in this section.

Control and power are supplied via the USB connector. When first learning how to use this
system, it is recommended to choose a simple audio input and output combination. One example
would be to input audio from a line level source such as a CD-audio player into the Aux inputs,
and to listen to the output on the headphone connector.
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Figure 1: CODEC Motherboard SYSTEM
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2 Software Installation and Set-Up

The software is installed using a standard PC installation software program that has been
downloaded or supplied on a CD-ROM. The software installer is not an auto-start program, so it
is necessary to locate the single executable (type .exe) file and run this program manually.

If the installation software has been downloaded, the installer program will request a Username
and Password to complete the installation procedure. Normally, these will have been provided in
advance by a Nuvoton sales representative. Using a downloaded version of the software will
insure having the most recently released version of the program.

1. If no version of this GUI Application has been previously installed on the PC, components
will be added that enable the PC to recognize the Nuvoton USB audio hardware.
Depending on the operating system and configuration, it may be necessary to reboot the
PC after the first-time installation. If the installation program recommends rebooting the
PC, itis best to do so. However, a requested reboot can usually be ignored, and all
components will operate correctly.

The software installation procedure does not overwrite or replace older versions of the GUI
Application software. In some cases, it may be desirable to keep older versions of the application
available while learning to use a newer version.

If it is preferred to remove older versions of the application, the software should be removed
BEFORE installing the new software. The reason is that the un-install process may remove
common shared library components needed by the newer version of the application. An
undesired version application can be removed (before installing a newer version) using the
standard un-install feature included in Windows PC "Add or Remove Programs" control panel.
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3 PC Configuration

IMPORTANT INFORMATION: The GUI Application software installation and configuration is
entirely automatic. However, because the EVB is registered with the PC as an "Audio Device,"
sound from inside the PC may automatically be routed to the Nuvoton EVB. The EVB is
registered as a USB audio device, because it has the capability to receive an audio stream over
the USB bus.

Thus, after plugging the EVB into a PC, audio inside the PC may appear to stop working or be
changed in ways that are surprising. Managing the PC audio routing will be especially important
if it is desired to use the PC as an audio source as part of the EVB evaluation process.

Therefore, it is important to understand how to manage and control the PC built-in software and
hardware audio features. What happens automatically, and the details of how to manage audio
inside the PC will vary depending on the Windows version and specific PC hardware. Further
details may be different if other audio hardware and or software has been installed on the PC.

In all Windows systems, the management of audio is similar. This is typically done using the
"Control Panel" option in the Start Menu, and then selecting the appropriate audio control icon or
menu item. It may also be possible to access the PC audio control panel by clicking or right-
clicking on the speaker icon in the Task Bar, normally at the bottom of the PC screen.

After activating the audio control panel, there will be various options. There will be an option for
routing sound to and from the PC, and in this option there will be a list of possible audio devices.
The Nuvoton EVB is registered as an "Audio Device." Itis possible other audio devices attached
to the PC may have the same or similar name. The Nuvoton EVB can be identified in this case
by unplugging/replugging into the PC to see which item is changed in the list of audio devices.

Again depending on the Windows system and configuration, any selection made in the control
panel may later be automatically changed by the PC system. Also, media player software may
not immediately recognize that the PC audio path has been changed. It is best to quit and then
restart any media player application after making a change to the audio routing using the PC
control panel.
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4 Running the GUI Application

After installation, and depending on the Windows operating system and installation options, an
icon to start the application may have been added to either or both the Desktop and Start Menu
locations. The program will always be available under the Run option in the Start Menu. The
application name will always start with the word "Nuvoton.”

The application may be started with or without the motherboard USB hardware attached. If the
motherboard is not attached, the application will run in a "software demo" mode that enables
becoming more familiar with the software.

After starting, the following start-up screen will be displayed.

The normal use of the application at this time is to click on the icon that matches the actual device
that is on the installed hardware daughter card. Clicking on this icon will then configure the
software to match the attached hardware, and after this, evaluation can begin immediately. The
next window that opens will be the DEMO page that is explained below.

©3 Nuyoton Audio Codec |ZHE,E|
Device Mode <onfig Help

Select A Device

NAUS812 NAUS814 NAUSB10 NAUS811 NAUB820
Mono CODEC Mono CODEC Mono CODEC Mono CODEC Stereo CODEC

o
-. r e
WAUB822/NAUBB22L NAUB402 NAU8501 NAUB502
Stereo CODEC Stereo CODEC Stereo CODEC Stereo CODEC

NnuvoTon emPowerdudio™
]

Figure 2: GUI APPLICATION START-UP SCREEN
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5 Getting Started Using the GUI Application

After making the selection on the start-up screen to select the audio device to be evaluated, the
GUI Application will open to the Demo Panel screen. All panels are structured similarly and
include the Main Menu Bar, Control Tabs, and Status Indicators.

5.1 DEMO Panel Status Indicators

The Status Indicators are located in the lower left hand corner of every Control Tab screen.
These indicators are especially important, as they provide the highest level of system status.

BAR \ = Nuvoton Audio Codec  ---- BB22 Demo -~
Device Mode Config Help
) Derno | PathView | Device Control | Irput Path | ADC/Fikering | Equatzer | Inout Limiter/ALC | DAC/PLL/Dig Audio | Dutput Path | RegisterMap | Serit |
Step1: Choose Settingls)
C 0 N T R o L [~ Choose Input Choose Dutput
[ L/R AUMIN => L/R AuxMixer => L/R MainMixer => : Speaker [BTL mode]
TABS [ L/R AUXIN => L/R AwBstGain => L/RADC =>L/RDAC => M Mixer => :\ Speaker (BTL mode]

] L/R AUXIN => L/R AuxBstGain => (Bypass to] L/R MainMixer => :[ Speaker (BTL mode]

[CIL/R LIN => L/R PGABSTGAIN => (Bypass to) L/R MainMixer => 3 Speaker (BTL mode] |

[T]L/R MIC =5 L/R PGABST =5 L/R ADC => L/R DAC => L/R MainMixer => = Speaker (BTLmode] |

[J USB 125 from PC => LDAC => L MainMixer => < Speaker (BTLmode] |

[71125 from Extemal SPDIF Master => LR DAC => L/R MainMiver => < Speaker (BTLmode] |

Step 2: Step 3: Evaluate sound

| L RO ALCMcde [Disabled ¥ = Flat Defaul] ¥
ALC ALC LPGA  RPGA LAUX  LPGA LLIN  LAusMx LBYP  LADC LDAC O O O
MinG  MaG  Volme Volume Boost | Boost  Boost  Volume Volume Volume Volume
- - = = = e & = EQ1 EQ2 E03 EQ4 EQ5
—( N _( _( l - N d ! 105Hz ¥ [300Hz ¥ [850Hz ¥ [24KHz ¥ BSKHz ¥
== - i | —i = - =2 -= -= - - = = = = =
12 35.25 0.00 0.00 -12 20 12 15 -15 0.00 000
‘ LHP RHP LSPK  RSPK R&UX  RPGA ALIN RéauxMx RBYP RADC  RDAC 0 0 0 0 )

Volume Voume Volume Volume Boost | Boost  Doost  Volume Volume Volume Volume

pue = pud - :i = = Hif H =B ] =
INDICATORS i I = = SR (oa (Eom TR
0 0 0 0 12 20 12 15 -15 0.00 0.00

\ @00
DEVICE} \BUSY

ATTACHED/
DETACHED
POWER UP

Figure 3: DEMO PANEL OVERVIEW

5.1.1 Device Attached/Detached Indicator

The Status Indicator on the far left is the most important. This indicator will be Green when the
motherboard hardware is attached to the PC, and signals that the PC has recognized the
hardware and established communication with the hardware. If the indicator is white, then no
interaction with the motherboard or daughter card is possible.
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5.1.2 Power Up Indicator

The middle status indicator is the Power Up Indicator. This will be Green after the software has
powered up all elements on the motherboard necessary to interoperate with the daughter card. If
the indicator is white, then the motherboard and communications between the motherboard and
daughter card have not been set up, and no interaction with the daughter card is possible.

5.1.3 Busy Indicator

The status indicator on the right-hand side indicates when the GUI Application is making changes
to the motherboard and/or the daughter card. This will be Green when all changes are completed
and the hardware is configured for operation. This indicator will be white when the GUI
Application is busy making changes to the motherboard and/or the daughter card.

5.2 Introduction to Main Menu Bar

The Main Menu Bar is included on the Demo Panel, the start-up screen, and all other views. This
enables direct and quick access to some features common to all devices. Many of these features
are for more experienced users, and this section can be studied as needed at a future time.

5.2.1 Device

The Device menu allows changing the selected daughter card device without restarting the
application. This can be useful if the wrong device was accidentally selected, or it can be used to
switch daughter cards without restarting or powering down the hardware. However it is preferred
to power-down the hardware and restart the application to change daughter cards This more
conservative procedure will insure the greatest reliability for both the hardware and software.

5.2.2 Mode

The Mode selection is normally automatic and the user should NOT change this. This menu item
enables changing the hardware control bus protocol between the motherboard and the audio
device being tested.

The Mode feature is included for instances when the motherboard or daughter card hardware has
been custom modified to be hard-wired into a particular control bus configuration. Then, it is
important to have a top-level menu control to change this selection. The control bus modes are
explained in more detail in the section describing the Device Control menu tab functionality.

5.2.3 Config

The Config menu enables Exporting or Importing settings from a standard file stored on the PC
system. This feature saves only the settings for the audio device being tested, and not the
configuration of the motherboard itself. So, the motherboard must already be initialized and set
up in the desired mode before executing the Import function.

Export/Import is useful for saving configurations for future use, or for sharing configurations with

other users. Itis also a convenient way to copy/paste a set of desired register settings from the
EVB environment directly into software used to control the device in the actual end product.
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6 The Control Tabs

All of the main features and many options are selected by choosing one of the Control Tabs. This
is the horizontal menu list immediately below the Main Menu. After the user selects the device,
the application automatically opens into the Control Tab for the Demo Panel. It is best to first
work with the Demo Panel to begin learning how to use this application and the other Control
Tabs. The following sections describe the functions of each Control Tab in more detail.

6.1 Demo Panel

The Demo Panel is important, because it enables complete, proven, and working examples of
how to configure the device on the daughter card. This panel also will automatically initialize the
EVB (if necessary) and do other initialization as may be needed to start up the device on the
daughter card. The idea of this panel is to be able to use the EVB with almost no understanding
of any other function of the EVB and its many options.

The Demo Panel breaks down operation of the EVB into three simple steps. These are grouped
together visually on the PC screen, and each group is labeled as a numbered Step.

---- BB22 Demo ----

5 Nuvoton Audio Codec

Device Mode Config  Help

Demo | Path View | Device Control | Input Path | ADC/Fitering | Equalizet | Inout LimiterALC | DAC/PLL/Dig Audio | Output Path | Register Map | Seript |
Step1: Choose Settingls)

[JL/R LIN = L/R PGABSTGAIN => (Bypass to) L/R MainMixer =>

[C]L/R MIC => L/R PGABST => L/R ADC => L/R DAC => L/R MainMixer =>
[ USB 125 from PC => LDAC => L Maintixer =>

[71125 from Extemal SPDIF Master => LR DAC => L/R Maintixer =>

Step 2: Load Settings

Step 3: Evaluate sound

= Choonsz Input Choose Output
[ L/R AUXIN => L/R Ausbliver => L/ MainMixer => 4[Speaker BTLmode] |
[ L/R AUXIN = L/R AusBstain => L/RADC =>L/RDAC => M Mixer=> 5| Speaker (BTL mode]
L] L/R AUMIN = L/R AuBstBiain = Bypass lo] L/R Mainbliser => 3/ Speaker (BTL mode]

2 Speaker (BTL mode] ‘

C[Speaker [BTL mode] _J
a——
< Speaker (BTL mode] ‘

2/ Speaker (BTL modc]__}

l L0 RO ALCMode |Disabled Flat [Default] v
ALC  ALC LPGA  RPGA LAUX  LPGA | LLIN  LhusMx  LBYP  LADC  LDAC O ]| O
MinG — MasG  Volume Volume Boost  Boost  Boost  Volume Volume Volume — Volume
B = & = = = = = = - - EQ1 EQ2 EQ3 EQ4 EQS
& N o = _ = d 2 ot 105Hz ¥ [300Hz ¥ 850Hz ¥ [24KHz¥ B9KHz¥
== - -i -i E = | o= | -= - - e = = = =
12 35.25 0.00 0.00 12 20 12 15 -15 000 000
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Figure 4: DEMO CONTROL PANEL
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6.1.1 Step 1: Choose Settings

The Choose Settings selection enables selection of the input, as well as the entire path for audio
from the selected input, through all of the device options, and then to the output. The path
descriptions are listed in an abbreviated form to fit within the GUI display.

The Choose Settings selection also enables choosing various possible outputs and output
combinations that will work with the selected input. These selections may be scrolled one-at-a-
time using the up/down arrows in the output selection area. They may also be selected directly
by clicking on the text of the output path that is shown. This will open a pop up a window showing
all of the possible output selections, and then the desired selection can be made directly.

6.1.2 Step 2: Load Settings

Clicking on this button will cause all of the desired settings to be loaded into the audio device
being tested. Additionally, any necessary changes to the EVB initialization or configuration will be
performed automatically at this time.

While the settings are being loaded, the Status Indicators at the bottom left of the screen may
change from Green to White. IMPORTANT: If the configuration was successfully completed, all
three Status Indicators will be Green, and the configuration is now ready for evaluation.

6.1.3 Step 3: Evaluate Sound

The bottom portion of the screen includes a few controls that enable experimentation with some
of the settings that can be changed on the audio device being tested. These can be changed
using the GUI, and the effect on the device will be immediate. Do NOT push the "Load Settings"
button again while using this feature. This will cause all of the settings to revert to the original
selected Demo configuration.

At this time, it may be useful to select any of the other Control Tabs. These make available many
more controls and features that can be changed after the Demo selection has been loaded.
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7 Demo Example for NAU8822

In this example, the goal is to pass audio from the left and right auxiliary inputs, into the ADC,
from the ADC into the DAC, and then output to the headphones. This is accomplished by the
following three steps:

Choose: "L/R AUXIN => L/R AuxBstGain => L/RADC => L/RDAC => M Mixer =>

Select for the output: Headphone
Push the "Load Settings" button and verify all three Status Indicators change to Green

At this point, any line level audio input attached to the Aux inputs should be audible in a
headphone attached to the headphone jack. A suitable line level audio source would be the
output from a CD-audio player or other media player device.

7.1 Path View Control Panel

This panel shows in a graphical form the internal structure of the device being tested as it related
to the available input, output, and control pins on the device. This is a highly interactive panel,
and most of the features and controls are “clickable." This means that on the GUI screen you can
simply click on a functional block or path and change its settings. You can also use this panel to
see some of the settings that are currently in use.

T3 Nuvoton Audio Codec  ---- BE22 Demp -
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Figure 5: PATH VIEW
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This panel is intended to be used after a full set of settings has already been loaded into the
device. This panel is difficult or impossible to use without having done this first. The main reason
for this is that power control features are in the "off" condition, and these are not all directly
available on the Path View.

To simplify use of the Path View, the Demo settings have been set up with all of the power control
features in the "on" condition. This makes the Path View simpler to use, because it may not be at
all obvious that a particular path is not working because one of the elements in the path does not

have power.

7.1.1 Description of Special Icons in Path View
Here is a summary of the "language" that can be used in this graphical environment:

The active path over which audio is enabled, is indicated by red colored
lines in the GUI. In some cases, the lines are clickable and the path can
be enabled/disabled simply by clicking on the line. This includes on/off
switches which are also clickable with the active path indicated in red.

A speaker icon indicates that an output or input block is enabled. The ﬂ
disabled state will show the speaker icon with the international red
"crossed out” overlay.

=

Items for which a drop-down or pop-up menu will appear are marked with
a small down-arrow icon. This can be used to either view the current El
setting or to change a setting.

On NAUS8822 devices, some of the outputs can be in a "boost" or
"non-boost" gain configuration. This status is indicated near the output
icon with a red up-arrow symbol to indicate the Boost state, or a red
horizontal line symbol indicating the "Non-Boost" state.

Additionally, if a block is does not have power, this will be indicated by a

right-angle down-arrow icon. To reduce visual clutter on the display, the

"power-on" status is not shown. Because the Demo selections enable all
power to all blocks, no power-down icons will normally be seen. However,

if power is turned off using other Control Tabs, or the Path View is selected

before loading any settings into the device, then the power-down icons will

be visible.

7.1.2 Path View Navigation Shortcuts

Clicking on blocks in the GUI view that have many functions will in some cases cause the display
to switch to the Control Tab view appropriate for that block. This is a quick, powerful, and
convenient way to change features in a block too complex to show in this Path View.

After clicking on a block that switches to a different Control Tab view, changes can be made in
that view. When the changes are complete, simply right-click on the current Control Tab view,
and the display will automatically switch back to the Path View. The Path View will automatically
be updated to show any changes that were made in any of the other Control Tab panels.
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7.2 Device Control Panel

This panel modifies the basic configuration of both the motherboard and the audio device under
test. In general, these features are for advanced users. Except for the "Initialize Board,"
"Initialize Device," and "Device Control" radio buttons, other settings in this panel should not be
changed without a good understanding of the underlying functions.

The panel manages four basic groups of functions:

1) Radio button controls for motherboard and device management

2) Board Settings to select various motherboard hardware configuration options
3) Device Settings to select power options for high voltage NAU8822 outputs
4) Power Management features for the NAU8822 device

For less experienced users, the only Device Control radio buttons that should be used are the
"Initialize Board" and "Initialize Device" buttons. These set up the motherboard and device,
respectively, to basic starting conditions. These buttons may be most useful after having made
many changes, and the state of the motherboard or device is unclear.

Initialize Board | [ Initialize Davice |

"
[w
O
"
X‘r

Figure 6: DEVICE CONTROL OVERVIEW
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This changes the 5-volt or 3-volt settings of the NAU8822 outputs to match the actual voltage
supplied on the VDDSPK pin. Management of the power options is explained in other sections of

this document.

IMPORTANT: These settings should NOT be changed unless work is being done to change the
internal or external VDDSPK voltage. For reliable operation, it is very important that these
settings match the actual voltage on VDDSPK. The motherboard is set up by default to the 5-volt
settings for VDDSPK, and this default software selection matches this default configuration.

The other Device Control radio buttons change various features as indicated by the text in the
button. These change many different register values, and in many cases require a detailed
understanding of information in the device data sheet and/or design guide.

o Reset: Writes to Register 0x00 of an NAU8822 device for its Reset condition

PowerUp: Turns on basic registers to put an NAU8822 device into an "on" condition
PowerDown: Sets an NAU8822 device into a low power "sleep” condition
MuteAllOutputs: Enables only the Mute function on NAU8822 outputs
EnableAllOutputs: Turns on power control bits for all outputs

DisableAllOutputs: Turns off power control bits for all outputs
LoadDefaultUpdateBits: Write to update bits to cause update feature to take place

---- BB22 Demo ----

Nuvoton Audio Codec

Device Mode Config  Help

Dema | Pathiew Devics Control | Input Path | ADC/Fitering | Equaizer | Inout Limiter/LC | DAC/PLL/Dig Audio | Output Path | RegisterMap | Seiipt|
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Figure 7: DEVICE CONTROL PANEL - DEVICE SETTINGS
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7.2.2 Board Settings

These settings change the basic configuration of the motherboard communications with the
device on the daughter card. These can affect the control bus mode, the 12S audio data stream,
and also select external connectors as alternative sources and sinks for these signals.

IMPORTANT: Changes to this portion of the panel do NOT become effective until pushing the
"Config Board" radio button. This button is located at the bottom of this grouping of controls.

Nuvoton Audio Codec  ---- BB22 Demo ----
Device Mode Config Help
Demo | PathView Device Conlrol | Input Path | ADC/Fitering | Equaizet | Inout Limitet/AL | DAC/PLL/Dig Audio | Dutput Path | Register Map | Seript|
[ mitializeBoara | [ initialize Device | =l
; : [= [DCBUFEN]
Board Settings — Device Settings [T [AUXIMXEN]
Command Interface —— Speaker Power Supply ——— ™ [AURZMREN]
[} 3Wirz SPI Mode - Wite Only (4 Wire SPI when reading) [V]VDDSPK = 5V (Dutput boost = 1.51) ¥ [PLLEN]
[[] 4 wire SPI Mode - Read/wiite [JVDDSPK = 3.3V (Output Boost =-1.0) I™ [MICBIASEN] Microphone Bias Enable
[7] 12C Mode - ReadAwite 12CCLK 500K W [= [4BIASEN]
~— Device Control [* [(IDBUFEN]
[] Estemal Contiol Set Mode Pin High [REFIMF] 75 KOhm N
[ Power Up ] [ Reset Device ]
125 Signal Connection
[ Digital Aucio Reset [Powerpown] [ mutesoutputs | [=" [RHPEN]
¥ [LHPEN]
Errrzrs M
A
[¥] On-Board USB (125) Mode [Feed MCLK ta device] = [RBSTEN] R ADC Mix/Boust stage Enable
[[] Audio Precision (125) Master Mode Interface E nable " [LBSTEN] LADC Mit/Boost stage Enable
i 3 Enzhle All Outputs
[ Digital Audio 125) Master Mode Interface Enable 1t 0 [RPGAEN] Right Channel PGA Enable
- ™ [LPGAEN] Left Channel PGA Enable
125 Slave Dissbls Al Otz [¥ [RADCEN] Right Channel ADC Enable
[ Audio Precision (125] Slave Mode Inteiface Enable [* [LADCEN] Left Channel ADC Enable
[ Digital Audio (125) Slave Mode Interface Enabla — Power M
™ [AUXOUTIEN]
[ Diect Digtal Audio (125) Interface Header Ensble I poacy & [AUXOUT2EN]
I [LPIPBST] [ [LSPKEN]
. urson R s
™ [LPSPKD] [¥ [BIASGEN]
™ [MICBIASM] & [RMIXEN]
[REGVOLT] Normal 1.80vdc operati ¥ 0 [LMIXEN]
[IBADJ] [Mormal operaton - ™ [RDACEN] Right Channel DAC Enable
@ [LDACEN] Left Channel DAC Enable

Figure 8: DEVICE CONTROL PANEL — BOARD SETTINGS

7.3 Command Interface

This selects options for the control bus to the daughter card device. Normally, this selection is
automatic and these settings should not be changed unless there is a specific goal to work with
the command interface.

The listed options set up the motherboard and device on the daughter card to work together in
the indicated mode. Additionally, the speed of the I12C clock can be altered.
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7.4 External Control

In addition to the built-in interfaces, an external command interface control can be selected. In
this case, control to and from the daughter card is via the CONT. PORT, Connector J24. Bi-
directional level shifters are used to connect the daughter card to this port instead of to the
internal port provided on the motherboard.

Coupled with the External Control is the ability to set the MODE pin on the NAU8822 device to
high or low. This feature is needed to set the control mode in the NAU8822 device as described
in the NAU8822 device design guide.

When using the CONT. PORT interface, an additional option exists to set the voltage used by the
level shifter. This is changed by the jumper on Connector J23. Pin #1 of this connector is
indicated by a square symbol on the PCB silkscreen.

7.5 12S Signal Connection

The 12S path is the serial data path for audio the digital audio signal to and from the device on the
daughter card. This feature is automatically handled, and should be changed only when specific
work is being done with the 12S bus.

7.5.1 Digital Audio Reset

A SPDIF controller chip is included on the motherboard for coupling audio to and from the device
on the daughter card using I2S serial data. Selecting this option will reset the SPDIF controller.

7.5.2 12S Master

The motherboard can be configured as the 12S Master or 12S Slave, but not both at the same
time. In most applications, the motherboard will be the 12S Master. There are several options for
the signal source in 12S Master Mode.

7.5.3 On-Board USB

When audio is streamed from the USB host (typically a PC computer), the USB controller device
on the motherboard is configured by this selection to be the 12S Master. When selecting USB
audio in the Demo Panel, this selection is made automatically.

It should be noted that the built-in USB controller supports only a monophonic data stream. In the
Demo Panel configuration, this same audio stream is output to both the left and right channels.
Also, the USB mode does NOT support streaming of audio from the daughter card to the PC.

7.5.4 Audio Precision 12S Master

This control is for when I12S audio is streamed from an external master source connected to the
I2S_PORT, Connector J15. Bi-directional level shifters are selected by this option to connect the
daughter card to this port instead of to the internal port provided on the motherboard. External
equipment, such as an Audio Precision analyzer must be configured to be the I12S master.
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7.5.5 Digital Audio Master

This control is for when 12S audio is streamed from the SPDIF controller included on the
motherboard. Bi-directional level shifters are selected by this option to connect the daughter card
to the SPDIF controller, instead of to the USB 12S port also provided on the motherboard. When
selecting SPDIF audio in the Demo Panel, this selection is made automatically.
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7.5.6 12S Slave

The motherboard can be configured as the 12S Master or 12S Slave, but not both at the same
time. In most applications, the motherboard will be the 12S Master. This section controls options
for the audio signal source in I12S slave mode.

7.5.7 Audio Precision Slave Mode

This control is for when I12S audio is streamed to an external slave device connected to the
I2S_PORT, Connector J15. Bi-directional level shifters are selected by this option to connect the
daughter card to this port instead of to the internal port provided on the motherboard. External
equipment, such as an Audio Precision analyzer must be configured to be the 12S slave.

7.5.8 Digital Audio Slave

This control is for when 12S audio is streamed to the SPDIF controller included on the
motherboard. Bi-directional level shifters are selected by this option to connect the daughter card
to the SPDIF controller, instead of to the USB 12S port also provided on the motherboard.

At the present time, the GUI Application software does not implement the ability for the SPDIF
controller to stream audio out from SPDIF_OUT, Connector J9.

7.5.9 Direct Digital Audio Interface Header Enable

This control connects the 12S port on the daughter card device directly to the 12S_PORT header
Connector J15, but does not configure the daughter card device 12S direction. The daughter card
device must be configured separately. Bi-directional level shifters are selected by this option to
connect the daughter card to the J15 header connector, and not to any of the 12S devices on the
motherboard.
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8 Power Management

This panel of controls gives direct access to the various power management bits available in the
NAU8822 device. Control of these bits is normally automatic. These bit controls are made
available here for convenient manipulation and evaluation of the power control features.

The function of each of these control bits is explained in detail in the NAU8822 device Design
Guide documentation. The names for each control in this panel match the names given to
specific control bits in the NAU8822 control registers. The description and function for each of
these bits can be found (most easily by doing a text string search) in the Details of Register
Operation appendix portion of the NAU8822 device Design Guide.

Nuvoton Audio Codec ---- BB22 Dempo ----
Device Mode Config Help
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Figure 9: DEVICE CONTROL PANEL — POWER MANAGEMENT
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9 Input Path Control Panel

This Control Tab gives access to the various controls and settings for the analog audio input
routing, power management, and gain blocks up to, but not including, the ADC converters.
Control of these bits is normally automatic when using the Demo Panel. These bit controls are
provided here for convenient manipulation and evaluation of the input path features and settings.

The function of each of these control bits is explained in detail in the NAU8822 device Design
Guide documentation. The names for each control in this panel match the names given to
specific control bits in the NAU8822 control registers. The description and function for each of
these bits can be found (most easily by doing a text string search) in the Details of Register
Operation appendix portion of the NAU8822 device Design Guide. It can also be helpful to switch
to the Path View tab to better see how each of these controls affects the device settings and
routing.
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Figure 10: INPUT PATH CONTROL PANEL

9.1 Microphone Bias

This section also provides control over the microphone bias circuit. This function provides low-
noise DC power from the MICBIAS output pin that is normally used to power one or more external
microphones. The description and function for each of these bits can be found (most easily by
doing a text string search) in the functional descriptions, and also, the Detailed Register Map in
the NAU8822 device Design Guide.
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10 ADC/Filtering Control Panel

This Control Tab gives access to the various controls and settings in the ADC converter blocks.
Controls are also included here for the digital high pass filter, digital notch filter, and gain options
associated with the ADC function.

Control of these bits is normally automatic when using the Demo Panel. These controls are
provided in this panel for convenient manipulation and evaluation of the ADC section features and
signal processing settings.

The function of each of these control bits is explained in detail in the NAU8822 device Design
Guide documentation. The names for each control in this panel match the names given to
specific control bits in the NAU8822 control registers. The description and function for each of
these bits can be found (most easily by doing a text string search) in the Details of Register
Operation appendix portion of the NAU8822 device Design Guide. It can also be helpful to switch
to the Path View tab to better see how each of these controls affects the device settings and
routing.
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Figure 11: ADC/FILTERING CONTROL PANEL
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11 Equalizer Control Panel

This Control Tab gives access to the various controls and settings for the Equalizer and 3-D
Audio digital signal processing blocks. This pair of functions may be applied to either the ADC
digital outputs, or to the DAC digital inputs, but not to both paths at the same time.

These features are explained in detail in the NAU8822 device Design Guide documentation.
Also, the names for each control bit in this panel match the names given to specific control bits in
the NAU8822 control registers as described in the detailed register map in the NAU8822 Design
Guide. The description and function for each of these bits can be found (most easily by doing a
text string search) in the Details of Register Operation appendix portion of the NAU8822 device
Design Guide.

This panel provides both graphical equalizer style controls and control panel style controls to
modify the Equalizer settings. A change in either type of control is reflected in both controls.

Additionally, a few Equalizer presets are provided in a scrolling window beneath the 3-D Audio
controls. These presets give some examples of the many ways to configure the Equalizer. When
a preset is applied, the settings for these are reflected in all of the control panels, and also, in the
register map.

5 Nuvoton Audio Codec  ---- BB22 Demo -—--

Device Mode Config Help

Demn] Path V\ew] Device Enntrnl] Input F'ath] ADC/Fitering  Equalizer | Input Limiter/8LC | DAC/PLLADig &udio | Output Path HeglsterMap] Scnptl
—— B-BAMND Graphic Equaliser 5

EQ3DMODE = EQ & 30 applied to DAC path

—— EO BAND 1 Control

Bl Bet Cemi : ‘Band 1 " Band 2 ‘Band 3 . Band 4 = Band &
CF Si0sHz | 2oooMz|  ZfesoHz | flaakHz| e ok
Band 1 Cut-off Frequency 2| {05Hz
shoswe | 12- 12 T
— EQ BAND 2 Control
Band 2 Gain Control : 8- 5- = B= 5-
Band 2 Cut-off Frequency 2| 300Hz 0 0 0 1] 1]
Bandwidth Contral | 1 srow Bandwidth 5= 5= - -9 -
— E0 BAND 3 Control—————— 2= A2- 12- 12- 12-
Band 3 Gain Contral 5| 0 dB Gan 0 a 0 0 0
Band 3 Cut-off Frequency 4| ganHz 3D Steren Depth —ﬂfl 0533
0.000 0.200 0.400 0.600 0.500 1.000
Bandwidth Cantrol ‘
~| Marrow Bandwidth SRR : 0.00%

— EQ BAND 4 Cantral
Band 4 Gain Cortral 5 0d

[==]

i Flat
Band 4 Cutaff Frequency %[ 2 4xHz Equalizer Fresets

Bandwidth Control 2| b arow B andwidth

-

— EQ BAND 5 Cantral
Band 5 Gain Control  w| 0 d

[==]

Band & Cubaff Frequency % 5 oz

Figure 12: EQUALIZER CONTROL PANEL
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12 Input Limiter and ALC Control Panel

This Control Tab gives access to the various controls and settings for the Input Limiter and ALC
signal control blocks.

The operation of each of these functions is explained in detail in the NAU8822 device Design
Guide documentation. Also, the names for each control bit in this panel match the names given
to specific control bits in the NAU8822 control registers as described in the detailed register map
in the NAU8822 Design Guide. The description and function for each of these bits can be found
(most easily by doing a text string search) in the Details of Register Operation appendix portion of
the NAU8822 device Design Guide.

Additionally, a few Equalizer presets are provided in a scrolling window beneath the 3-D Audio
controls. These presets give some examples of the many ways to configure the Equalizer. When
a preset is applied, the settings for these are reflected in all of the control panels, and also, in the
register map.

T3 Nuvoton Audio Codec - B822 Demo —

Device Mode Config Help

DEI‘HU] Path \u"\ew] Device Cuntrull Input Palh] ADC/FiIlenng] Equalizer Input Limiter/ALC | DAC/PLL/Dig Audio | Output Path HegislerMap] Scripll

ALC Moise Gate Contral

— ALC Contral 1

[ALCEN] ALC Corirol SlaCon |
[ALCMNGAIN] ALC Minimun Gain 21208
[ALCMXGAIN] AL Masimum Gain %/ +35. 2508

™ [ALCNEN] Moise gate function enable

{ALEMTH] ALC Moise gate threshold:: : -39dB

[W [ALCTBLSEL] Targetlevel table select (default 1)

— ALC Contral 2
[BLCSL] ALC target level at ADC output 5| -5dBFS
[ALEHT] Hald time befare ALC gain ;

— ALL Control

ALCH ALC M3 Linkr Mo cprton |

— ALCM = Momal Mode
S|
: B00us/step

[ALCDCY] ALE Decay
[ALCATE] ALE Attack

— ALCH = Limiter Mode

[LODCYIALC Decay 5| Tmsfstep |
2 124usdstep

[ALCATK] ALL Attack

ALC

Music-

Speech-

Gieneric -]

Figure 13: INPUT LIMITER AND ALC CONTROL PANEL
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13 DAC/PLL/Digital Audio Control Panel

This Control Tab manages three major functional groups: control of the DACs themselves,
management of the PLL and voltage reference that support the DACs, and miscellaneous
functions also related to operation of the DACs.

The operation of each of these functions is explained in detail in the NAU8822 device Design
Guide documentation. Also, the names for each control bit in this panel match the names given
to specific control bits in the NAU8822 control registers as described in the detailed register map
in the NAU8822 Design Guide. The description and function for each of these bits can be found
(most easily by doing a text string search) in the Details of Register Operation appendix portion of
the NAU8822 device Design Guide.

The GUI Application performs a few additional services not described in the Design Guide.
These are described in this section.

T3 Nuvoton Audio Codec  ---- B822 Demo -

Device Mode Config  Help

DEmU] Fath \u"\ew] Device Cuntrull Input Palh] ADC/FiIlenng] Equal\zar] Input Limiter/LC - DACAPLL/Dig Audic | Dutput F'alh] HegislerMap] Scripll

— Pawer Management FLL contral Clock Generation Control
REFIMP
O e (A G PR W . ] y ;ETDR';F;IMP tbv - [CLKIOEN] Master mods: 88 diives FS, BOLK
i 0 enable " can not De open Lircuit.
Ol (IRBCEE) (Rt i R (Eeils [CLER] taster Clock select uzes PLL output
[FLLEM] Internal PLL Enable
— DAC Control FS [Frame Sunch] = Defaull (48 KHz] [BCLKSEL] [Divide by 4 ¥
[LDACPL] Left DAC Duput Palarity : [SMPLR] Sample Rate |48KHz bt
‘ Fized |- [FLLMCLE] MCLE Prescaler [Divide by 1 =
ROACPL] Right DAC Output Polarty = Nomal = ; ; 5
L 1Fiig SR R Bulo ¥ - [MCLKSEL] IMCLK Prescsler [Divids by 2 ¥ [ {SELKEN] Show Tmer Clack Enable:
DACOS] DAC O ling Fiat 4]
L ! VEISAMPING A | 1268(Best Re Input MCLK (MHz) [ 12.000000
[W  [AUTOMT] Autarute Enable Desired Fs [KHz] [45,000000 Calculate
™ [SOFTMT] Softmute Enable —— Companding Contral
= = 286" f5 > (i 12.288000
— BEE Y Gt DEIR=EE D < (ot [PASSTHRL] ADC Output Fouted to DAC Input
LACEAN] Lt Ch DAC B T fz = 4 MCLKSEL" IMCLK ~3(in MHzZ] | 95.304000 [ADCM] ADC companding mode [ v
[ 1 Left Ch. an '_ ** |tig prefered to have 12 inrange: 90MHz - 100 MHz. .
a [DACK] DAC companding mode  |off -
[RDACGAIN] Right Ch. DAC Gain  « 0.0dB
PLLK1 (22:18) PLLM Intsger [ [CMBE] &bt Dperation for Companding Mode
[ Lpacvu [ RDACVU PLLK 2(17:9]
— DAC Limiter Control PLLK3(8:0)  [<0ES | [ Config PLL ] — Audio Interface Contral
[] [MOMO] Choose Mono over Sterso

[T [DACLIMEN] DAL Limiter Enable

[DACLIMATE] Limiter Attack Time =| 375.0 us

[DACLIMDCY] Limiter Decay Time S EOms

[] [ADCPHS]1ADC Data Left Phase of Frame

Jack Detect Buzs Switching [ [DACPHS] DAC Data Left Phase of Frame

[] MACDEM] Jack Detection Enable [AIFMT]  Audio Data Farmat  [DSP/PCH Mow
DACLIMBST] Max Auto G soode
[ Y bibatale B GFI02 ¥ [JCKDIO] Select Jack Detect Pin [WLEN] ‘word Length 15 Bits -
[DACLIMTHL] Threshald Ratio o -1.0dB JACK DET 1w

[] [LRP] Irvert 125 data phase
[ECLKP] Irwert BCLE. Palarity

AUXOUTI

Figure 14: DAC/PLL/DIGITAL AUDIO PANEL OVERVIEW
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13.1 DAC Control

As mentioned in the heading of this section, the details of all of the functions and bits are
described in detail in the NAU8822 Design Guide and appendices. The bit names match this
documentation, and using a text string search in the Design Guide is a good method to quickly
locate specific information about a specific control bit function.

— DAC Control

(LDACPL] Lsit DAC Duput Folarty
[RDACPL] Right DAC Dutput Poleriy
[DACOS] DAC Oversampling Rate 41 28¢(Best Re

[ [AUTOMT] Automute Enzble
™ [SOFTMT] Sofmute Enable

— DAC Volume Contcl
(LDACGAIN] Left Ch DACGain =
(RDACGAIN] Right Ch DAC Gan 5008 |

= Lpacvu " RDACYU

— DAC Limiter Control

™ [DACLIMEN] DAC Limiter Enable

[DACLIMATK] Limier Attack Tine % 375 0 us
[DACLIMDCY] Limter Decay Time
[DACLIMBST] Max Auto Gain 5 0.0.4B

[DACLIMTHL] Threshold Ratio  w 1.0dB

Figure 15: DAC/PLL/DIGITAL AUDIO PANEL — DAC CONTROL

13.2 Oversampling

DAC and ADC performance is optimized when both are operated at the same oversampling rate.
An added feature of the GUI Application is that when either the ADC or DAC oversampling rate is
changed, both are changed by the application. If it is desired to make the ADC and DAC operate
at different oversampling rates, this can be done using the Register Map control tab.
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13.3 PLL Control

The PLL is one of the most powerful and also most difficult to understand features of NAU8822
devices. Itis important to understand carefully the detailed information regarding the PLL that is
included in the NAU8822 Design Guide.

As mentioned in the heading of this section, the details of all of the functions and bits are
described in detall in the NAU8822 design guide and appendices. The bit names match this
documentation, and using a text string search in the Design Guide is a good method to quickly
locate specific information about a specific control bit function.

PLL control
[REFIMP]  [%5K0hm ¥
=Nio enebbPLL REFIMP can not be open Circuit.
[PLLEN] Intemal PLL Enable

FS [Frame Synch] 5 Default (48 KHz)
<= [PLLMCLK] MCLK Prescaler [Bivide by 1 ¥

léuto ¥ - [MCLKSEL] IMCLK Prescaler Divide by2 ¥
Input MCLK (MHz) [ 12.000000
Desiied Fs (KH2) [ 48000000 | Colculate |

** IMCLK = 256" fg ~> (in MHz) 12 288000
= {2 = 4" MCLKSEL" IMCLK ->(in MH2) | 38 304000
** |tis prefered to have f2 inrange: S0MHz -- 100 MHz.

PLLK1 (23:18) PLLN Infeger
PLLK 2(17:9) [x033
PLLK3(80) [<DES [ cofigrL |

Figure 16: DAC/PLL/DIGITAL AUDIO PANEL - PLL CONTROL

13.4 REFIMP

The PLL cannot be enabled unless the reference impedance is enabled. This is part of the power
management functionality to help minimize power consumption when the device is put into a non-
operating mode.
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13.5 FS (Frame Sync)

This is the pin name and bit name for the Frame Sync function. The FS rate is normally the same
as actual sampling rate intended for the device. However, FS is simply the rate at which samples
are transmitted over the 12S or PCM digital audio bus. It is not inherent in the device that the
ADC and DAC are actually also operating at the FS sample rate.

The FS rate can be left as Default, or selected to be Custom. In either case, this section of the
PLL Control features will set up the PLL to operate the ADC and DAC at the desired sample rate.
If the device is set to be the bus master, then FS will be exactly the specified sample rate.

If the device is in "slave" mode, best performance will be achieved when the FS signal is phase
locked with the ADC and DAC and operating at the same exact sampling rate. The default
configuration for the PLL is to convert a 12.000MHz external MCLK into an internal 12.288MHz
signal for the internal IMCLK signal, which sets a 48.000kHz sample rate for both the ADC and
DAC. The ADC and DAC always have the same sampling rate.

13.6 Clock Prescalers

Choosing the optimum prescale values and PLL coefficients is a complex process linked to the
details of the configuration and desired operation of the end-product system. As an aid to this
process, the GUI Application can be asked to automatically determine the best PLL parameters.

However, this needs to be checked against the instructions in the Design Guide, because the
automatic calculation may not guess correctly the entire desired configuration. As a further aid,
the clock prescalers can be set to "Fixed" or "Auto." If set to "Auto,” the Calculate function will
make its best guess how to set the prescaler value. If set to "Fixed," the Calculate function will
use the prescaler value set in this control panel.

13.7 Config PLL

This radio button causes all manually entered or automatically determined PLL parameters to be
loaded into the PLL control registers. No change to the PLL control registers is made until the
button is activated.
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13.8 Digital Audio Control

Nuvoton Audio Codec  ---- BB22 Demo ----

Device Mods Config Help

Demo | Path View | Device Control | Input Path | ADC/Fittering | Equalizer | Input Limiter/ALC  DAC/PLL/Dig Audio | Output Path | Register Map | Seript|

— Power M. PLL contiol Clock Generation Control
O O R e e [iEFIMP] Felftli h o [CLKIDEN] Master mode: 88xx drives FS, BCLK
= [RDACEN] Right Channel DAC Enable To enable FLL, REFIMP can not be open Circuit.

IPLLEN] Internal FLL Enabl [CLEM] Master Clock select uses PLL output
nternal nable

— DAC Control FS [Frame Synch] 3| Default (48 KHz) [EELECEE D vide by d ¥

[LDACPL] Lett DAC Ouput Polarity :1 Normal [SMPLR] Sample Rate 48KHz v
; : lFmed V]»-— [PLLMCLK] MCLK Frescaler [[Divids by 1 VI
[RDACPL] Right DAC Output Pelarity o ¥ - [MCLKSEL] IMCLK Prescaler Divideby2 ¥ [ J{SELKEN] Slow Timer Clock Enable:
[DACOS] DAC Dversampling Rate 128X(Best Re LM i |
O I B DestedFs (kHa) [400oom0 | | Caloulate
™ [SDFTMT] Softmute Enable i iz
— DAG Vokane Contal f':m: ;Eii:;::;’i“j - ;i::zzz [PASSTHRU] ADC Output Fouted to DAL Input
= >IN 2] .
2 [ADCM] ADC companding mode off v
(LDACGAIN] Left Ch. DAC Gan = |tis preferedto have 12 in range: S0MHz - 100 MHz. }
[DACM] DAC companding mode  |off v
[RDACGAIN] Right Ch DAL Gain :{ 0.0d8
PLLK 1 (2318) PLLN Integer [ (CMBS] E-bit Operation for Companding Mode
= Lpacvu " RDACVU PLLK 2(17:9) |«093
 DAC Limiter Cortrol PLLK 3(8:0) [<OES [ corfig Pt | — Audio Interface Control
= [] [MONO] Choose Mono over Stereo
™ [DACLIMEN] DAC Limiter Enable
o [ [4DCPHS]ADC Data Left Phase of Frame
[DACLIMATE] Limiter Attack Time + 375 0us
= ek Detect B S htchung [] [DACPHS]DAC Data Left Phase of Frame
[DACLIMDCY] Limiter Decay Time w B.0ms ‘ - =
[[] MACDEN] Jack Detection Enable [AIFMT]  Audio Data Format  [DSP/PCM Mc v
in = 00d8
IDERLME ST o e GFI02 ¥ [JCKDID] SelectJack Detect Pin IWLEN] WordLength 1BBis ¥
[DACLIMTHL] Theshold Ratio  + 1.0 UACK_DET1 W [ ILRP] Invert 125 data phase
[v] [BCLKP] Invert BCLK Polariy
AUXOUTT

EXXN
Figure 17: DAC/PLL/DIGITAL AUDIO PANEL - DIGITAL AUDIO CONTROL

13.9 Clock Generation Control

The Clock Generation Control block sets up the relationship of the ADC and DAC to the FS and
BLCK digital audio data bus signals. It is important to understand carefully the detailed
information regarding this, which is in the PLL description in the NAU8822 Design Guide.

As mentioned in the heading of this section, the details of all of the functions and bits are
described in detail in the NAU8822 design guide and appendices. The bit names match this
documentation, and using a text string search in the Design Guide is a good method to quickly
locate specific information about a specific control bit function.

13.10 CLKIOEN Master Mode

Selecting this control bit will cause NAU8822 device to drive the FS and BCLK pins as the master
of the 12S or PCM digital audio data bus. If this is not selected, the NAU8822 device will be the
slave of the digital audio data bus and the FS and BLCK pins will be used as inputs to the
NAU8822 device.
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13.11 CLKM Master Clock

Selecting this control bit will cause the NAU8822 device to use the PLL output as the input to its
Master Clock (IMCLK) Prescaler. If this is not selected, the IMCLK Prescaler will use the signal
on the external MCLK pin as its input.

13.12 BCLKSEL

This has an effect only if the NAU8822 device is the audio bus master. When the device is the
audio bus master, the internal IMCLK rate will be divided by the factor set in this panel, and this
will become the rate of the FS signal on the FS output pin.

13.13 SMPLR Sample Rate

This control value does NOT change the sampling rate in any way. The SMPLR value exists
because the digital signal processing algorithms have no information to know the actual physical
sample rate. This is determined by the external MCLK frequency. The only function of the
SMPLR value is to scale the ADC high pass filter coefficients to be compensated for the actual
sample rate of the system. If SMPLR is set correctly, then the high pass filter cutoff frequency will
be the desired value as listed in the NAU8822 Design Guide. The Equalizer cutoff frequencies
have no such compensation. The nominal Equalizer cutoff frequencies in the design guide are
for a 48kHz sample rate. For example, if the actual sample rate is 24kHz, then the Equalizer
cutoff frequencies will be one half of the values listed for 48kHz in the Design Guide.

13.14 Companding Control

Companding implements a non-linear compression/decompression of the audio signal as
explained in the NAU8822 device Design Guide. Most applications for the NAU8822 will not use
this feature.

13.15 PASSTHRU

When enabled, the pass-through mode causes data from the left and right ADC outputs to flow
directly into the digital signal processing chain for the DAC output section. In this mode, data on
the DACIN pin are ignored and replaced with data from the corresponding ADCs. ADC data
continues to be output on the ADCOUT pin.

13.16 Audio Interface Control

These controls affect how audio data are formatted and input or output on the serial digital audio
bus and are explained in the device Design Guide. The "MONQO" control does not affect
formatting. This feature may be useful when only the left ADC is being used, and it is important
to guarantee that the right channel information is exactly zero.

13.17 Jack Detect Bus Switching

These controls affect various options related to the jack detection feature as detailed in the device
Design Guide. The idea of jack detection is that a logic level change can be sensed on one of the
GPIO pins, and this change will then enable/disable specified outputs and power control blocks.
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14 Output Path Control Panel

This Control Tab gives access to the various controls and settings for the analog outputs, and the
analog mixers that work together with the analog outputs.

The operation of each of these functions is explained in detail in the NAU8822 device Design
Guide documentation. Also, the names for each control bit in this panel match the names given
to specific control bits in the NAU8822 control registers as described in the Design Guide detailed
register map. The description and function for each of these bits can be found (most easily by
doing a text string search) in the Details of Register Operation appendix portion of the NAU8822
device Design Guide.

5 Nuyvoton Audio Codec  ---- 8822 Demo -

Device Mode Config Help
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HFF [Right Headphone] Yolume Cantral = [T [RDACALX1] RDAC Output to ALK

LALLM LALBIN M to L= 2 Not Selected a .
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Gl Wl Gt ™ [LDACAL2] LDAC Output to ALK2

[ SPKN [Left Speaker) Yolume Contral RSPK SubMixer Control
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[LSPEGAIN] LSPK.Volume < 0dB [RAUXRSUBG] RALX SubMizer Valume %] 1545
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™
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[RALMMHGAIN] RALIKIN M Gain 2|-15db
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[ Output Enable — SPKP [Right Speaker] Yolume Contral 1 |
SPKBST] Speaker Boost 3 Output Gain = +1.5
E [LMIEEN] E [LHPEM] [RSPKMUTE] FSFK Mute : [ | Speaker Boos :
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Figure 18: OUTPUT PATH CONTROL PANEL
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15 Register Map Control Panel

When the Register Map control tab is selected, all of the bits in all of the registers will be
displayed corresponding to the current settings in the device. In the case of any write-only bits, or
in the case when the control bus is write-only (register values cannot be read back by software),
the values displayed are values that are remembered by software, and that should be the same
as the actual values used by the device.

If there is ever any uncertainty whether or not the values in the display truly reflect the values in
the physical device, and if the control bus allows reading from the device, the display values can
be refreshed by selecting the "Read All and Update" radio button in the “Audio Codec Register
Control" panel. This will read all of the registers from the device, and all bits values that can be
read from the device will then be updated in the GUI display to be the same.

5 Nuvoton Audio Codec  ---- BE22 Demo -

Device Mode Config Help
Dema | Path View | Device Contral | Input Path] ADCJFiItenng] Equal\zar] Input Limitalz’ALCl DAC/PLLADig Audio | Output Path - Register Map ] Scriptl
WAU8822 Register Map!
Audio Codec Register Control

Hex&ddr | Decaddr Bitd Bit 7 Bit & Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 Hexval 2]
Software_Reset il 0 0 0 0 0 0 0 0 0 oo Address 00
Power_M anagement_1 01 1 1 1 1 1 1] 1 1 0 1 1ED
Power_Management 2| 02 2 1 1 0 1 1 1 1 1 1 1BF Value  |«000
Power_ anagement_3 03 3 1 1 1 1 1 1 1 1 1 1FF
Audio_|nterface 04 4 1 1] 1] 1] 1 1 1] 0 0 118
Caompanding 05 5 o o 1] 0 o 1] 1] i} 1 om
Clock_Contiol_1 06 3 1 0 1 0 0 1 1] 0 1 143
Clock_Contial_2 07 7 1] 1] 1] 1] 1] 1] 1] 0 0 0oa
GPIO 02 8 0 0 0 0 0 0 0 0 0 oo [
Jack_Detect_1 03 3 1] 1] 1] 1] 1] 1] 1] 0 0 0oa
DAC_Control 04 10 0 0 0 0 0 1 1 0 0 ooc
Left_DAC_Yalume 0B 11 1 1 1 1 1 1 1 1 1 1FF
Right_DAC_Yalume oc 12 1 1 1 1 1 1 1 1 1 1FF
Jack_Detect_2 L8] 13 0 0 1] 0 0 1] 1] 0 0 Jaluln}
ADC_Coniral 0E 14 1 0 0 0 0 1 0 0 0 108
Left_4DC Yalume F 15 1 1 1 1 1 1 1 1 1 1FF
Right_ADC_Yalume 10 16 1 1 1 1 1 1 1 1 1 1FF
EQ1-low_self 12 18 1 0 1] 1 0 1 1 0 0 12C
EQ2-peak_1 13 15 1] 1] 1] 1 o 1 1 o o 02C
EQ3-peak_2 14 20 0 0 0 1 0 1 1 0 0 02C
EQ4-peak_3 15 21 0 0 1] 1 0 1 1 0 0 0zC
EQ5-high-self 18 22 0 0 0 1 0 1 1 0 0 02C
DAC_Limiter_1 18 24 0 0 1] 1 1 1] 1] 1 0 032
MAT |irnibar 2 19 i n n n n n n n n n nnn j
@99 |

Figure 19: REGISTER MAP CONTROL PANEL OVERVIEW
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15.1 Register Map Bit Control

In this view, any bit can be selected and altered. The changed value will be written to the actual
device control register by hitting the "enter" or "return" key on the PC keyboard, or by simply
moving the cursor to a different bit field. When any of these completing actions is done, the
hexadecimal value column entry for that register will also be updated.

In this view, hexadecimal values may also be directly changed in the "Hex Val" column. The
changed value will be written to the actual device control register by hitting the "enter" or "return”
key on the PC keyboard, or by simply moving the cursor to a different bit field.

15.2 Register Map Update Bits (write-only bits)

The bits known as "update bits" are commands to the device that are not physically stored in the
device control registers. These bits are displayed in the Register Map view as the present user
preference. This preference may be altered at any time. When writing the device from the
Register Map view, the displayed preferences for each update bit will be used when writing the
respective register which contains that update bit.

5 Nuvoton Audio Codec  ---- BB22 Demo -

Device Mode Config Help
Dema | Pathiew | Devics Control | Input Path | ADC/Fiering | Equalizer | Input Limiter/ALC | DAC/PLL/Dig Audic | Dutput Pt Riegister Map | Sciipt|
WAU8822 Register Map;
Audio Codec Register Control

HexAddr DecAddr| B3 | Bt7 | Bité | Bit5 | B4 | Bit3 | B2 | Bl | B0 | Hexval -2
Software_Reset i i i i i i i i i i Jidl] Address 1«00
Power_Management_1 0 1 1 1 1 1 0 1 1 1} 1 1ED
Power_Management 2| 02 2 1 1 0 1 1 1 1 1 1 1BF Value  |<000
Power_Management 3| 03 3 1 1 1 1 1 1 1 1 1 1FF
Audio_Interface 04 4 1 i i i 1 1 i 0 0 18 Fiead 4l and Update ]
Companding 05 5 i i i i 0 0 0 0 1 ]
Clock_Control_1 06 ] 1 i 1 i i 1 0 0 1 143
Clock_Control_2 o7 7 i i i i i 0 0 0 0 000
GPIO 08 8 i i i i 0 0 0 0 0 oo ||
Jack_Detect_1 09 El i i i i i 0 0 0 0 000
DAC_Control 04 10 i 0 i i 0 1 1 0 0 nic
Left_DAC_Yolume 08 1 1 1 1 1 1 1 1 1 1 1FF
Right_DAC_Yolume o 12 1 1 1 1 1 1 1 1 1 1FF
Jack_Detect_2 [ih] 13 i i i i 0 0 0 0 0 000
ADC_Control 0E 14 1 i i 0 0 1 0 0 0 108
Left_ADC_Yolume oF 15 1 1 1 1 1 1 1 1 1 1FF
Right_ADC,_Yolume 10 18 1 1 1 1 1 1 1 1 1 1FF
EQ1-ow_sel 12 18 1 0 i 1 0 1 1 0 0 12c
EQzpesk_1 13 13 i i i 1 0 1 1 0 0 nzc
E03peak_2 14 20 i i i 1 0 1 1 0 0 0zc
EQ4-peak_3 15 2 i i i 1 0 1 1 0 0 0
EQS-high-sell 16 2 i i i 1 0 1 1 0 0 nzc
DAC_Limiter_1 18 2 i i i 1 1 0 0 1 0 032
PAT Lirnitar 3 19 R n n n n n n n n n nnn j
99

Figure 20: REGISTER MAP CONTROL DETAILS

15.3 Audio Codec Register Control

This panel gives simple hexadecimal read and write control to all of the registers in the device.
Both the register address and register data are in hexadecimal format. If the control bus is set up
in a write-only format, then reading the device is not possible, and attempts to read the device will
result in an error message from the GUI Application software.
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16 Script Control Panel

In all of the other Control Tabs, any time sequencing of operations to the device is automatic.
This panel enables creating specific sequences of any specified register write operations. Only
the commands in the script are executed, so the codec may already be configured using the other
controls and panels. Then the script will modify what is already in the codec. This simplifies the
script, because the script does not necessarily have to set up the entire codec.

16.1 Script Panel Structure

The main body of this panel contains the script to be executed, and at the top of the panel are
three the radio button controls. The "Run" command will cause the entire script to be executed at
that time. The "Save" command will save the current script into short term system memory (but
not as a file). The "Load" command will recall an existing script from short term memory.

2 Nuvoton Audio Codec  ---- BE22 Demo -

Device Mode Config Help

Demo | Path View | Device Control | Input Path | ADC/Filtering | Equalizer | Input Limiter/4LT | DAC/PLL/Dig dudio | Dutput Path | Register Map  Seript

W _ "
-1 = mmm'' means Delay mmm mzec T ST

: Thig is a comment
: This is a comment
(0x00 = 0<000 ;;// Reset
Ox-1 = 1000 ;M ait [1000ms]
0x06 = 0x000  ; MCLK must be running for output register changes to be effective
0x31 = 0x003  ; set tie-off resiztance to 30k to soften effect of initial (JEUFEM effects
0407 = 02000 ; set REFIMP = 80k, and enable IDBUFEM and ABIASEN
S howe wait as long as possible to charge at the slow charging rate
Sty to wait at least bwo seconds
Ox¢-1 = 2000 ;wait at least two seconds for slow charging to partially finish
0x31 = 08002 ; change tie-off to Tk-ohm for faster charging
5 thiz will make a click, however,
> the longer you wait before this time, the smaller the click
Ox¢-1=1000 ; wait at least one second for Faster charging to begin working
0x07 = 0x00F ; set REFIMP = 3k for faster charging
Ox¢-1=1000 ; wait at least one second for faster charging to finish

S hiows turh on the line-to-aus output power control and analog paths

0:01 = 0«1CF ; enable power Aux mikers, |0 buffers, and refimp=80k

0x02 = 02030 ; enable power for input boost mikers

0x03 = 04180 ; enable aux output amplifiers

0x2F = 0x080 ; zat up left input boost miker for LLIN=0.0dB gain, and boost=0dE
(30 = 0x050  ; set up right input boost miser for RLIN=0.0dB gain, and boost=0dB
031 = 0«01F ; set up aux out For 3.3Vdc YD DSPK supply voltage

5 0w31 = 04003 ; commented out, but sets up aux out for SYde YDDSPK supply woltage
038 = 02004 ; unmute Aus2 mizer output and enable path to left input boost miser
(%39 = 02004 ; unrnute AT mizer output and enable path ta right input boost miser

Figure 21: SCRIPT CONTROL PANEL

16.2 Script Panel Syntax

The script panel has a simple syntax. Each line contains a register address in hexadecimal form,
followed by an equals sign, then followed by another hexadecimal value to be written into that
register. The hexadecimal values are the same 9-bit long values as are shown in the Register
Map view and device register level documentation.

Lines are separated by carriage returns (new line or "enter" on the PC keyboard).
Comments are limited to one line and are any text preceded by a semicolon.
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A time delay can be inserted by using negative 1 (hexadecimal 0x-1) as the register address
followed by an equal sign and then an integer decimal value. In this case, the script program will
pause for the duration of the decimal value in milliseconds.
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17 Daughter Card System

The daughter card is the small PCB mounted onto a socket connector on the main EVB
motherboard, and this contains the device being evaluated. This arrangement enables a single
EVB hardware and software system to support testing of a very wide range of Nuvoton audio
products in a consistent, stable, and easy to use environment.

17.1 Changing Daughter Cards

If it is desired to use a different daughter card on the system, it is best to first completely remove all power
connections to the EVB. Then, simply remove the existing daughter card and insert the new daughter card
in the same location.

IMPORTANT: When inserting the new daughter card, make certain that the Pin #1 alignment matches the
Pin #1 location indicated on the motherboard. Also, be careful to mount the daughter card so that all four
rows of connectors are in fact connected. It is possible to offset the daughter card horizontally so that some
rows are connected and other rows are not connected.

A good technique to insert a new daughter card is to hold the card at an angle so that it can be
seen clearly visually that one row is completely and correctly aligned. After this first row begins to
become connected, then in a rolling or rotating motion, swing the daughter card so that it is
parallel with the motherboard and push to engage all of the other connectors.

17.2 NAU8822 Daughter Card

The new style NAU8822 daughter card includes series resistors on all of the low-current analog
and digital signal paths. Most are zero-ohm resistors, but some have a small value to optimize
clock signal integrity. A schematic diagram of the daughter card is included for reference.

The series resistors make it easy to modify the daughter card for experimentation, eliminating the
need to cut actual foil traces on the PCB. Additionally, test points are included for:

* digital ground (convenient for attaching test equipment)

* analog ground (important for precise analog performance measurement)

* Vref (AC and DC voltage reference used by the device)

A built-in microphone is also included on the new style daughter card. This can be connected by
moving the two left microphone path jumpers, J11 and J14, from the normal location on the EVB
onto the J1 and J2 pin-pairs on the daughter card as shown in the picture below. The Demo
panel option for microphone input will now operate using the built-in microphone.
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Figure 22: NAU8822 DAUGHTER CARD; AS ORIENTED ON EVB; WITH MIC ENABLED
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18 Jumpers and Connectors

The EVB motherboard has many jumpers and connectors for maximum flexibility. These enable
various combinations of internal/external power, simplify power measurements, change audio
paths, change external command and control paths, and enable external streaming of audio data
to and from the device on the daughter card.

18.1 Power Related Connectors and Options

The main power supply for the EVB and each regulated supply that supports the daughter card
can be replaced with an external power supply connection. This makes it easy to test alternative
power configurations.

WARNING: The EVB is carefully designed to keep built-in power supply combinations within safe
limits for the device on the daughter card. When using external power supply sources, extreme
care must be used to make certain that the maximum power supply limits and power supply
combination voltages on the device under test are never exceeded. Excessive power or incorrect
power combinations may destroy both the daughter card and the motherboard.

DIGITAL
GROUND

) WAUBB22-EVB REV-B

WECA 03-14-08

vDDC
SOURCE
SELECTION [N = |
J17 - b
b= Tn
A g oy l . i 0 & Tor Pae- - = J19 Eaies
EXTERNAL J18 §i& S - . . J17-VDOC SRC ot > _ df & EXT_VDDA. !
VDDC ) S B ST e IS L o
% / L
VDDB J20 - - ' "
SOURCE (. VDDA

SELECTION J22 [l SOURCE

SELECTIC

25
VDDB J26 sl : vy : VDDSP
- 2106 = 09 0_ . > )% RTI . N RC
EXTERNAL/) e’ . - ot Ty .r’gu;'g(;»i“ N ng_)éjcn
+5voc/¢ : =i i e e R
; 2 s - ' L_oUT~ L_ouT+

EXTERNAL g o G ] (R WLl A ‘\ ERRA K36 N #1
+5VDC Fasihi | | gt L :

(CENTER POSITIVE) [ e = s = [ EXTERNAL

VDDSPK

DIGITAL

g
GROUND

19

Figure 23: POWER RELATED CONNECTORS AND OPTIONS

CODEC Motherboard Manual Version 1.3 Page 40 of 66 April 12, 2016



NUVOTON

I

CODEC Motherboard

19.1 Summary of Power Options and Limits

IMPORTANT: Physical orientation of the various power selection jumpers is NOT the same.
Each jumper must be examined carefully to determine its Pin #1 designator and orientation. The
connector Pin #1 is marked with a white square in the silkscreen pattern on the PCB.

: Option Power optioning description
Connector Signal Supply Range i e
Name Name and Limits Jumper Important: Note carefully the differing
Name pin #1 positions on each jumper
Power is normally supplied entirely from the USB host.
_ Series diodes will substitute power from the greater of
CON1 UsSB USB host limited n/a either P1 or from J26 if either source is greater than
5Vdc from the USB host.
. Note: There is no jumper for this option. Series diodes
P1 5VD.(? Center Pin = 0.0Vvdc to 5.5vVdc n/a pass power from P1 if this voltage is greater than 5Vdc
Positive (+V) .
coming from USB
J6 DGND 0V (digital ground) | n/a n/a
Pin 1-2 shorted selects External VDDC via J18
J18 EXT_VDDC 1.6Vdc to 3.6Vdc J17 Pin 3-4 shorted selects VDDC=VDDB
Pin 5-6 shorted selects VDDC=1.8Vdc
2.5V to 3.6V . .
Pin 1-2 shorted selects external VDDA via J19
J19 EX_VDDA VDDA must be J21 Pin 2-3 shorted selects VDDA = 3.3Vdc
VDDC
122 EXT_VDDB \1/.I§\I;Et30n?ﬁ6$§[/be S 320 Pin 1-2 shorted selects External VDDB via J22
VDDC - Pin 2-3 shorted selects VDDB=3.3Vdc
Note: There is no jumper for this option. Series diodes
J26 EXT_+5V_IN 0.0Vdc to 5.5Vvdc n/a pass power from J26 if this voltage is greater than 5Vdc
coming from USB
Pin 1-2 shorted selects external VDDSPK via J36
J36 EX_VDDSPK 2.5V to 5.0V J25 Pin 3-4 shorted selects built-in 5.0Vdc
Pin 5-6 shorted selects VDDSPK = VDDA

Default factory configuration highlighted in color

should be noted that the voltage supplied via USB is nominally 5Vdc.

Table 1: POWER OPTIONS

19.2 Main 5Vdc Power
All power is usually supplied to the NAU8822-EVB USB interface via the USB connector. It

However, this voltage

supplied by the external USB host may be significantly less, especially if driving a loudspeaker at
high volume using the device on the daughter card.

With most USB host devices and USB cables, it is not possible to achieve the full rated 1-Watt of
loudspeaker power using only USB as the power source. Additionally, long or poor quality USB
cables can cause the EVB to operate unreliably. The USB cable used with the EVB should be a
high quality product and not longer than 1-meter.

If the primary purpose to use alternative power is to drive the speaker output to the full rated
power, it is preferred to simply substitute an external supply for VDDSPK via J36. EVB operation
is simpler if the main 5Vdc power other than for VDDSPK is supplied from the USB host.
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19.3 Power LINK Jumpers

Each power rail between the motherboard and the daughter card passes through a Link jumper.
If this jumper is removed, the power connection is completely disconnected. These jumpers are
useful as a point to measure power rail supply current, or to substitute external power directly to
the device on the daughter card with no connection at all to any component on the motherboard.

On newer revisions of the EVB motherboard, the LINK jumpers are a red color plastic.

Jumper S,\llfrg:ay Jumper Selection
LINK2 vVDDC Removing jumper completely disconnects DC path for VDDC from motherboard
LINK3 VDDA Removing jumper completely disconnects DC path for VDDA from motherboard
LINK4 VDDB Removing jumper completely disconnects DC path for VDDB from motherboard
LINK5 VDDSPK Removing jumper completely disconnects DC path for VDDSPK from motherboard

Table 2: POWER LINK JUMPERS

WECA 03-14-08

@:\muaszz{vff REV-B

RMIC_t+ naiC_N- LG NG (. s, Ll .
i R o
e "
ones work - R
DAC Ii =

uf o e '
2, - h0

* [J17-VOOC SRC
2 BXT (918) | =
26 |34 vooR  |=
* |58 18v0c L
20 VD08

- 2 EXT (430)
-4 +5V_N

.
3 :
® | = tw
d A0
LOUT- L_OUT+, b o e —
e S G- e 6 3 00 O A g 00K
whe -

UNEOUT  HEADPHONE AUXOUTI AUXOUT2 DFF-""

LINK 2 LINK 4
vDDC VvDDB

Figure 24: POWER LINK JUMPERS
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20 Analog Inputs for NAU8822

The analog inputs connect via passive components to pins on the daughter card. All paths are
AC coupled, and passive components are typically transparent (such as zero-ohm resistors and
RF bypass capacitors) at audio frequencies. Some paths may also pass through a jumper
selection as outlined in this documentation.

In most cases, the analog inputs may be used intuitively without the need to know further details
of the actual path through the EVB. The EVB schematic is included and readily available if
further detailed understanding is needed.

DIFFERENTIAL DIFFERENTIAL

RIGHT LEFT
L/R INPUT INPUT UR
LINE (JOL;I\:E)ENR) (JUMPER AUX
OPTION)
INPUT INPUT

v/

O}‘wwaazz—svf REV—B

WECA 03-14-08

: - _ .o STEREO
S TR TR B S 112 MICROPHONE

L &

~
J16 MONO
MICROPHONE

Jack Daughter | Jumper . Functior] and.
Name Connector cqrd To Signal Name / Device Pin Number
Pin Connect on NAU8822
J1 RCA jack - top H1,3 None Left Line Level Input: LLIN: Pin #3
Line In RCA jack - bottom H1,6 None Right Line Level Input: RLIN, Pin #6
J2 RCA jack - top H1,5 J10: 2-3 | Right Inverting Mic Input: RMICN, Pin #5
Phono Right | RCA jack - bottom H1,4 J12: 2-3 | Right non-Inverting Mic In: RMICP, Pin #4
J3 RCA jack - top H1,2 J11: 2-3 | Left Inverting Mic Input: ~ LMICN, Pin #2
Phono Left | RCA jack - bottom H1,1 J14: 2-3 | Left non-Inverting Mic In: LMICP, Pin #1
J4 RCA jack - top H4,3 None Left Auxiliary Line Input:  LAUXIN, Pin #19
Auxin RCA jack - bottom H4,4 None Right Auxiliary Line Input: RAUXIN, Pin #20
J12 3.5mm jack - tip H1,4 J13:1-2 Right non-Inverting Mic In: RMICP, Pin #4
Stereo Mic/ | 3.5mm jack - ring H1,1 Linkl=on | Left non-Inverting Mic In: LMICP, Pin #1
Right Mic 3.5mm jack - sleeve H1,5 J10: 1-2 | Right Inverting Mic Input: RMICN, Pin #5
J16 3.5mm jack - tip H1,1 J14: 1-2 Left non-ln\{erting Mic In:  LMICP, Pin #1
Left Mic 3.5mm j_ack - ring None None No connet_:tlon _ _
3.5mm jack - sleeve H1,2 J11: 1-2 | Left Inverting Mic Input:  LMICN, Pin #2
Default factory configuration highlighted in color
Table 3: ANALOG INPUTS
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21 Analog Outputs for NAU8822

The analog outputs connect via passive components to pins on the daughter card. All paths are
AC coupled, and passive components are typically transparent (such as zero-ohm resistors and
RF bypass capacitors) at audio frequencies. Some paths may also pass through a jumper
selection as outlined in this documentation.

In most cases, the analog outputs may be used intuitively without the need to know further details
of the actual path through the EVB. The EVB schematic is included and readily available if
further detailed understanding is needed.

Jack Daughter Jumper Function and
Name Connector card To Signal Name / Device Pin Number
Pin Connect on NAU8822
J39 RCA jack - top H1,3 J30: 1-2 Left Line Level Output: LHP: Pin #30
Line Out RCA jack - bottom H1,6 J31: 1-2 Right Line Level Output: RHP, Pin #29
345 3.5mm jack - tip H1,5 J30: 2-3 Left Headphone Output:  LHP, Pin #30
Headphone 3.5mm jack - ring H1,4 J12: 2-3 Right Headphone Output: RHP, Pin #29
P 3.5mm jack - sleeve n/a J32: 1-2 Sleeve connected to Analog Ground
J43 . . " . .
Auxoutl RCA jack (single) H4,5 None Auxiliary Output #1: AUXOUT1Z, Pin #21
J42 : : . _ .
AUXOUL2 RCA jack (single) H4,6 None Auxiliary Output #2: AUXOUT?2, Pin #22
J40 RCA jack - top H3,1 None Left Speaker line out: LSPKOUT, Pin #25
Spkr LineOut | RCA jack - bottom H4,7 None Right Speaker line out: RSPKOUT, Pin #23
J38 3.5mm jack - tip H4,7 None Mono-speaker right: RSPKOUT, Pin #23
Speaker Out | 3.5mm jack - sleeve H3,1 None Mono-speaker left: LSPKOUT, Pin #25

Default factory configuration highlighted in color
Table 4: ANALOG OUTPUTS

Lour- L_outs "

Aot
e 8

AUXouT!

R W -
. LINEOUT HeADPHONE

i 3
‘/

190

J45T Ja2 RJ43
HEADPHONE

J38K 8-OHM

' MONO
SPEAKER
STEREO =40 \

HEADPHONE AUXOUT1 SPEAKER

L/R LINE AUXOUT2 L/RLINE
LEVEL OUT LEVEL OUT
(JUMPER OPTION)
Figure 26: ANALOG OUTPUTS
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21.1 Analog Output Options for NAU8822

Several functional feature options are available related to the analog outputs.

Jumper and
Label on Jumper Selection

Motherboard
Installing this jumper on the motherboard connects the LLIN/GPIO2 pin of the NAU8822 to a pullup resistor tied
to VDDB, and shorted to a lower voltage by the headphone jack in the state when nothing is inserted in the
headphone jack.

J34

HP-DETECT Care should be taken to remove J34 if the headset detection function is not needed or being evaluated. This
otherwise creates a large DC offset for the LLIN signal, and may give the appearance the LLIN input is
malfunctioning.
"AC" default position, connecting pins 1-2. Headphone is tied to analog ground and should be AC coupled (J33

132 and J35 not-installed on motherboard).

HP_DC-AC N - . . R . ) .

- DC" position, connecting pins 2-3. Headphone is tied to AUXOUT2 which should be configured as a virtual

ground, and in which case the headphone may be DC coupled.

J33 Installing J33 causes the left headphone connector output to be DC coupled to the LHP headphone output of the

HP-DC NAU8822.

J35 Installing J35 causes the left headphone connector output to be DC coupled to the LHP headphone output of the

HP-DC NAU8822.

H5 (header) This is intended as the two-pin connection for an external ear speaker load, such as a telephony 150-ohm

AUX1 receiver transducer. This is not a jumper option location and no jumper should ever be installed at this location.

EISI\?E-HP Position 1-2 Left Line_Out select and Position 2-3 selects Left HP-_Out (Left headphone out)

EISI\TE-HP Position 1-2 Right Line_Out select and Position 2-3 selects Right HP+_Out (Right headphone out)

Default factory configuration highlighted in color

CODEC Motherboard Manual Version 1.3
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22 Headphone Detect

The NAUB822 can detect the presence of a headphone by sensing a logic level DC voltage
change at its GPIO pins. On the motherboard, an option exists to connect the GPIO function of
the Left Line input (LLIN/GPIO2) to a 33k-ohm pullup resistor to VDDB. This connection is made
by inserting J34 onto the motherboard.

IMPORTANT: If jumper J34 is left inadvertently on the motherboard, the LLIN input will have a
large DC offset voltage when no headphone is inserted into the headphone jack. This will cause
this input to have a very limited voltage range and unexpected clipping owing to the large DC
offset voltage. If it is desired to use the LLIN input as a signal input, J34 should be removed from
the motherboard. Other GPIO pins can be selected for headphone jack detection in the same
way by setting up the appropriate software configuration.

22.1 Headphone Virtual Ground

The headphone is normally connected to analog ground in the default configuration. An
alternative configuration is to use Auxout2 as a "virtual ground" for the headphone. This is done
by moving jumper J32 to short the pin 2-3 position. In this mode of operation, the Auxout2 output
is normally set to Mute, but enabled to output the same DC voltage output as the headphone
output pins. When this is done, AC coupling of the headphone output drivers is not necessary.

IMPORTANT: If jumper J32 is left inadvertently in the pin 2-3 position, unexpected results will
happen depending on how Auxout2 is being used. The most common unexpected result is for
Auxout2 to be in the high impedance state (not powered). In this case, the headphones will have
no ground. Stereo signals will partially cancel, and an unusual mix in the headphones will result.

22.2 DC Coupled Headphone Outputs

The headphone outputs may optionally be DC coupled by inserting a jumper on the motherboard.
Inserting J33 will cause the left headphone output to be DC coupled, and inserting J35 will cause
the right headphone output to be DC coupled.

22.3 Ear Speaker Mode

This mode is typically used in telephony applications when the ear speaker transducer (such as a
standard 150-ohm impedance receiver transducer) is driven as a floating monaural load. For this
application, the ear speaker transducer would be placed across the two pins of the H5 two-pin
header on the motherboard.
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23 Digital Audio Using the NAU8822

The NAUB822 supports digital audio input and output using 12S or PCM (DSP Mode) serial data
communications. These various paths may be used directly, or as a convenience, the
motherboard provides resources to convert these formats into commonly used external formats
such as S/PDIF and USB audio. The connectors supporting these digital audio options are listed
and discussed in this section.

23.1 NAUB822 Master Clock Requirement

The NAU8822 requires a high frequency master clock supplied via its MCLK pin to operate either
the ADC or DAC blocks inside the NAU8822. For the best audio quality, the master clock should
be phase locked in an integer ratio relationship with the sample clock (FS signal) of the external
source. Further, the internal IMCLK signal clock rate to the ADC and DAC should be exactly 256
times the FS sample rate. This is explained in the Design Guide for the NAU8822.

23.2 Master Clock Selection

Many options are available for supplying a suitable MCLK under control of the W681308
microcontroller and using the extensive MCLK management resources provided by the NAU8822.
The NAUB822 also includes a fractional-N PLL (phase locked loop) that can create a suitable
internal MCLK signal using a wide range of available signals on its MCLK pin.

When using S/PDIF as an audio source, the S/PDIF transceiver provides a suitable MCLK.
When using USB, the W681308 provides the 12.000MHz USB clock as the MCLK signal.

An external MCLK clock may be supplied directly to the device on the daughter card via TP33.
To select this option, the J47 jumper selector must be moved from the default Pin 2-3 position to
the Pin 1-2 position. MCLK may also be supplied to J8, however, this SMB style connector is not
populated on the motherboard.

23.3 Frame Sync (Sample Rate Clock)

The FS signal is synonymous with the sample rate of the digital audio data bus. This signal does
NOT in any way determine the ADC and DAC sample rate. For best audio quality, the master
clock inside the NAU8822 should be set up so that the ADC and DAC are running phase locked
at exactly the same sample rate as the FS signal. The FS signal is provided by the audio bus
master. The W681308 microcontroller determines which device is the bus master and sets up
the NAU8822 clock subsystem accordingly.

23.4 Bit Clock (BLCK)

The bit clock is a medium speed clock that initiates transfer of each audio bit in the 12S or PCM
audio data stream. This clock is synchronous with the Frame Sync and provided by the same
bus master that supplies the Frame Sync signal. The only requirement for the bit clock is to have
a sufficient number of clock-edge transitions to transfer all of the audio data bits in the audio
sample before the next Frame Sync transition occurs.
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24 Digital Audio Input

There are three methods to stream digital audio from the motherboard or external devices into the
NAUB8822 audio data interface. These paths are set up using the appropriate connectors, and

also, using the W681308 microcontroller managed by the GUI Application software to set up the
paths accordingly.
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24.1 Formatted Digital Audio

A serial audio transceiver that supports AES/EBU, UEC958, S/PDIF, EIAJ CP340/1201 serial
digital audio formats is on the motherboard. Audio to the transceiver may be connected via either
the S/PDIF optical coupler, S/IPDIF RCA jack, or connected directly through the J7 header.

The transceiver and serial audio paths between the transceiver and the device on the daughter
card are managed by the W681308 microcontroller. Level shifters are included on the
motherboard to adjust signal levels appropriately for the voltages selected for the device on the
daughter card.

24.2 USB Audio

Audio in mono format can be streamed from an external USB host through the W681308
microcontroller and output in 12S format to the device on the daughter card. USB audio is in a
standard USB isochronous stream format. Level shifters are included on the motherboard to
adjust signal levels appropriately for the voltages selected for the device on the daughter card.

24.3 Unformatted Audio

Bi-directional serial audio may be connected directly to a device on the daughter card via the J15
serial audio connector. Although J15 is labeled on the motherboard as an 12S port, this port may
be used for either I12S or PCM (DSP mode) audio data modes as determined by the external
device connected to the J15 header. The path to use the J15 header is managed by the
W681308 microcontroller. Level shifters are included on the motherboard to adjust signal levels
appropriately for the voltages selected for the device on the daughter card.

SPDIF
OPTICAL
INPUT
SPDIF/ MCLK EXTERNAL
DIGITAL * SOURCE MCLK
AUDIO SELECTION , )

SPDIF
AUDIO
OUTPUT
EXTERNAL
J15 MCLK
128 TP33
PORT
DIGITAL
AUDIO

& L 125 VOOSPK SAG
- ’—1 X1 (400)
= 4 +5V_N
8 -8 VOO
4 ot ACNO
oo SPeakex

300 D A e o0sex
AUXOUT2 ¥~ e

18
usB

Figure 28: DIGITAL AUDIO INPUTS/OUTPUTS
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25 Digital Audio Output

There are three methods to stream digital audio from the NAU8822 audio data interface to the
motherboard or external devices. These paths are set up using the appropriate connectors, and
also, using the W681308 microcontroller managed by the GUI Application software to set up the
paths accordingly.

25.1 Formatted Digital Audio

A serial audio transceiver that supports AES/EBU, UEC958, S/PDIF, EIAJ CP340/1201 serial
digital audio formats is included on the motherboard. Audio data from the NAU8822, and clock
information to or from the NAU8822 may be routed to the transceiver under control of the
W681308. The audio data from the NAU8822 ADC will then be available on the S/PDIF serial
output from RCA jack, J9.

When the W681308 has configured the motherboard to use the S/PDIF transceiver, the 12S audio
and clock signals to/from the NAU8822 are available on header J7.

25.2 USB Audio

Audio data in mono format can be streamed from the NAU8822 ADC to the USB host through the
W681308 microcontroller. USB audio is in a standard USB isochronous stream format.

25.3 Unformatted Audio

Bi-directional serial audio may be connected directly to a device on the daughter card via the J15
serial audio connector. Although J15 is labeled on the motherboard as an 12S port, this port may
be used for either I2S or PCM (DSP mode) audio data modes as determined by the external
device connected to the J15 header. The path to use the J15 header is managed by the
W681308 microcontroller. Level shifters are included on the motherboard to adjust signal levels
appropriately for the voltages selected for the device on the daughter card.
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25.4 Digital Audio Related Connector Options

Bigltel Connector
Audio Signal Name and Description
Type
Connector
J5 RCA Jack SPDIF_IN digital audio from an external audio device
(single)
J9 RCA Jack SPDIF_OUT digital audio to an external audio device
(single)
TP33 Test Point MCLK_IN external source for master clock
MCLK_IN external source for master clock
J8 SMB Connector (note: SMB connector not populated on PCB)
37 pinl Header SPDIF_MCLK_OUT high speed clock generated by S/PDIF transceiver
P Passed to MCLK pin on daughter card if S/PDIF is set to be bus Master
37 pin2 Header SPDIF_ADCDAT_IN audio data from daughter card into S/PDIF transceiver
P This path is level shifted, but always enabled.
J7 pin3 Header SPDIF_FRAME_IN frame sync from daughter card if provided by device on card
J7 pin4 Header SPDIF_BCLK_IN bit clock from daughter card if provided by device on card
J7 pin5 Header SPDIF_DACDAT_OUT serial audio data to daughter card
J7 pin6 Header SPDIF_FRAME_OUT frame sync signal provided by S/PDIF transceiver
J7 pin7 Header SPDIF_BLCK_OUT bit clock signal provided by the S/PDIF transceiver
J15pin1 Header ADCOUT_AP audio data from daughter card if provided by device on card
J15 pin 3 Header BCLK_AP bit clock to or from external device connected to J15
J15 pin 5 Header FS_AP frame sync to or from external device connected to J15
J15 pin 7 Header DACIN_AP audio data from external device
J15 pin 9 Header MCLK_AP high speed MCLK signal to or from external device connected to J15
347 Jumper Pin 1-2 shorted to select external MCLK
P Pin 2-3 shorted to select internal MCLK on motherboard

Default factory configuration highlighted in color
Table 6: DIGITAL AUDIO CONNECTOR OPTIONS

CODEC Motherboard Manual Version 1.3 Page 51 of 66 April 12, 2016



NUVOTON CODEC Motherboard
=

26 USB and External Control CONNECTIONS

The motherboard is connected to the USB host using a standard mini-USB type connector. USB
V1.1 is supported, and in most cases, all power for the EVB is supplied via the USB cable.

Reference
Designator

Connector
Style

Pin Number

Signal Name

VCC
USBD-
USBD+

NC
GND
SHIELD
SHIELD
SHIELD
SHIELD

miniUSB

CON1 Type B

(N[O |~ [W|N|PF

©

Table 7: USB CONNECTOR

26.1 Special Connectors

The motherboard is connected to the USB host using a standard mini-USB type connector. USB
V1.1 is supported, and in most cases, all power for the EVB is supplied via the USB cable.

Connector Name Description
J15 JTAG_ICE JTAG ICE connector
J29, J37, J41 J29 For Nuvoton use to program the W681308 USB controller

Table 8: SPECIAL CONNECTORS
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27 Jumpers

All images of the motherboard show the jumpers in the standard configuration. This image may
be used for reference to restore jumpers to the original factory-new positions.

J10 J1
J13  J14

) WAUBB22-EVB REV-B
SPARES @ ©)wech 03-u-08

J17 EXT_VODR
‘ JT-VO0C SRC] 04 R23[ . 500 = ;
‘ L 12 EXT (418) | =
. s ' [3-4 vooe" " |3 g
LI C g™ 58 wavie. L At ; F e
J20 1 J S & Uit cas 2 J s o . yl,‘-: LINK 3
T_vooB : -3 3VDC | FZ7y-06 o3 ; T F
22 Ny GaAm LT e = . , - -4 kVDDA

S CONL PORT [
wos! Fig

J23

L_OuT- L_0
a .
LINEOUT

SPARES
LINK 5
VDDSPK

LINK 2 LINK 4 J30  J34 135 H5
vDDC VDDB J31 J33 AUX1

Figure 29: JUMPERS IN STANDARD CONFIGURATION
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27.1 Table of Jumper Options

Jumpers | Default Position Description
J10 1-2 (short) Position 1-2 selects Right MIC and Position 2-3 selects Right Phono
J11 1-2 (short) Position 1-2 selects Left MIC and Position 2-3 selects Left Phono
J13 1-2 (short) Position 1-2 selects Right MIC and Position 2-3 selects Right Phono
J14 1-2 (short) Position 1-2 selects Left MIC and Position 2-3 selects Left Phono
17 3-4(short) The 3 position jumper selects the VDDC source. Position 1-2 Selects External VDD via
J18, 3-4 Selects VDDB, and position 5-6 sects 1.8VDC
J20 Selects the VDDB source, position 1-2 selects external source via J22 position 2-3
J20 2-3(short) selects 3.3VDC
121 2-3(short) J21 Selects the VDDA source, position 1-2 selects external source via J19 position 2-3
selects 3.3VDC
J23 2-3(short) Install for external 12C at VDDB or I12C at 3.3V operation
125 3-4 (short) Speaker VDD selection jumper. Position 1-2 selects external source via (J36), position 3-
4 selects 5VDc and position 5-6 selects analog power (VDDA)
J28 Not on PCB JTAG.connector for factory use with the W681308 USB controller
330 2-3(short) cF)’l?tS)Itlon 1-2 Left Line_Out select and Position 2-3 selects Left HP-_Out (Left headphone
331 2-3(short) Position 1-2 Right Line_Out select and Position 2-3 selects right HP+_Out (Right
headphone out)
) Position 1-2 selects Headphone cap-less mode and
J32 1-2 (short) Position 2-3 selects AC coupled headphone output
133 Open Open position selects Headphone cap-less mode and Closed Position selects DC
P coupled headphone output (HP-) (Output for WAU8812, and WAU8814)
J34 Open Headphone detect
135 Open Open position selects Headphone cap-less mode and
P Closed Position selects DC coupled headphone output (HP+)
J41 Not on PCB Connector for JTAG ICE
Install this jumper for external MCLK Position 1-2 enables external MCLK and poison 2-3
a7 2-3(short) disables the external MCLK.
AUX1 Open H5 header on schematic. This is never a jumper. Two pin header for 150-ohm ear
speaker load.
Link1 Closed Set up 3.5mm stereo microphone for stereo operation.
Link2 Closed Connects VDDC pin H2-5, on daughter card to VDDC supply voltage
Link3 Closed Connects VDDA pin H3-7, on daughter card to VDDA supply voltage
Link4 Closed Connects VDDB pin H2-6, on daughter card to VDDB supply voltage
Link5 Closed Connects VDDSPK pin H3-2, on daughter card to VDDSPK supply voltage

Table 9: JUMPER OPTIONS
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Figure 30: TEST POINTS

CODEC Motherboard Manual Version 1.3 Page 55 of 66 April 12, 2016



NUVOTON CODEC Motherboard
=

28.1 Table of Test Points

Refgrence Description Signal Name
Designator
TP1 Digital Ground DGND
TP2 Right Line_In R_LIN
TP3 Left Line_In L_LIN
TP4 Right Phono-In positive RMIC_IN+
TP5 Right Phono-In Negative RMIC_IN-
TP6 Left Phono-In positive LMIC_IN+
TP7 Left Phono-In Negative LMIC_IN-
TP8 Right Aux_IN RAUXIN
TP9 Left Aux_IN LAUXIN
TP10 Right Mic-In Positive RMIC+
TP11 Right MIC-In Negative RMIC-
TP12 Left MIC-In positive LMIC+
TP13 Left MIC-In Negative LMIC-
TP14 VDDC Source (J17) J17-VvDD-SRC
TP15 VDDB Source (J23) J2312C
TP16 Analog Voltage test point VDDA
TP17 Speaker VDD VDDSPK
TP18 Digital Ground DGND
TP19 Analog Ground AGND
TP20 Analog Ground AGND
TP21 External +5VDC P1 DC_EXT
TP22 Internal +5VDC Rail +5V_IN
TP23 LINE OUT L_OuUT-
TP24 LINE OUT L_OuUT+
TP25 Headphone HP-
TP26 Headphone HP+
TP27 Differential Speaker Negative DIFF-
TP28 Speaker Negative SPK-
TP29 Differential Speaker Positive DIFF+
TP332 Speaker positive SPK+
TP31 AUXOU2 AUXOUT1
TP30 AUXOUT1 AUXOU2
TP33 External clock Input MCLK_IN

Table 10: TEST POINTS
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29 NAU8822-EVB Schematics (High Resolution Images)

anov
AN
[ m El
HTHT SUERNT] 3] dInoYds 1na
QaAv_Lnd 2LNoxXnNy_1nad
sed NdH_LN0g TLOOXNY_LN!
ddH 1Na NXOVH_L0
ozm&A NXNV1LNd
4Ny dJ349A LNJ 2don_Lnd
1 Janids 1Na NIGS 1Na L
INOHJOHDIN z° T I NOINT 1nd NLNOXdS 1Na L] vH
" 171 H
=
' w any 1 _
o ol | 3155 1Na x|
T I dOINT Lna 0I1d9_8s2_LNad A108_1N0d
& 910 dgA8a_LNa __sin
QaAda LNa Gld5 NMY_LN
NOINY_LNd
woer _ SOOW_LNG OINY_LNQ
o SViEOW 1Ina NIDVQ_LNG GidO NIT_LN:
Lnodav 1na LI NOIAT_LN!
A JOINT LNa LI
A
anoa
aNov ANV ansv edt
dodou 40,y TanL Y (dod-ou) 3N anev
4FININAG Vezy 20—— 82 €10
2288NVN/ZZ88NY.
dL O EEET 0IGS |r—/ Vg NIgs_1na
_ e 198 IéwTA ¥10s°1Na_ zdL
SvIBOIN LN 5 T 2| svieom  Toidoraso 3T I = % 019 8557 1na
NIXNVY oo )\uJ|Am < NXNvd 1na
- NKOVT (2 BAAEE——& NXNVT 1Nd
TLNOXNY 1NA 5 5 | TLnoxny
2LNOXNY L1NA S5———GA/ 55| ZLNOXNY ZOIOINITI
R Y e [T SR VAV E—
- DI |,m W)>4|Am < doNT LNa
NLNOYdS"LNQ P! 1NOMdST B
&Dov_uwﬁ_._n_vvlmw LNOMdSY EOIAOINITY (= 5 5 (OIdO NITH LN u:owwl umhuq
oI (9 BONAZE & Nower 1na
- O (T FAAZE——& 9O 1na
NdHLNa 5 5 o] <H1
un_zwt._n_vv|/\/T dHY MIOW M1OWLNa
[ ] 6 wiova [T NIova Lha aN9O GN9@  GN9G ON9A N9V anov  aN9a  anea anov  anov
Lnooav 1nooav Lna 4 =TT =TT 4 T T E
300N™LN0 »— g A g o 300 08 o8 Lha 4Nt ANt Ant 4Nt ANt 4nt Ly T ancy u@wo«H u:%me@hﬁm
anNoa = s4 sd.tna :ulﬁ wul_\ mﬁul_\ 9 [ v [ e | T T ﬂ
aNoy, T assa MdSAan |
T yasesn aqan | 92__damids 1na T T T
V2| avas Saan [ ¥T__darga_ing
€€ | yssa vaan |-EL Qaaada_Lng
g e QaAv 1na
™

aamuds™1na
aanga_Lna
aaAoa Lna
aanv 1na

April 12, 2016

Page 57 of 66

CODEC Motherboard Manual Version 1.3



NUVOTON CODEC Motherboard
=

Figure 31: NAU8822 DAUGHTER CARD SCHEMATIC
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Important Notice

Nuvoton products are not designed, intended, authorized or warranted for use as components in systems or
equipment intended for surgical implantation, atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control instruments, or for
other applications intended to support or sustain life. Further more, Nuvoton products are not intended for
applications wherein failure of Nuvoton products could result or lead to a situation wherein personal injury,
death or severe property or environmental damage could occur.

Nuvoton customers using or selling these products for use in such applications do so at their own risk and
agree to fully indemnify Nuvoton for any damages resulting from such improper use or sales.

The information contained in this document may be subject to change
without notice. It is the responsibility of the customer to check the Nuvoton
USA website (www.nuvoton.com) periodically for the latest version of this
document, and any Errata Sheets that may be generated between
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