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Kit Contents:

The WAU8822-EVB Board

Application Software CD (WAU8822-EVP)
User’s Guide (included in the supplied CD)
USB Cable

Data sheet

System Description:

The WAU8822-EVB system consists of an evaluation board with audio inputs and audio outputs and
application software that sends command and control via USB. Power is normally provided by USB.

Hardware Description:

The Evaluation board is controlled via USB cable. The on board Nuvoton W681308 USB Audio controller
acts as an SPI /I2C & 12S interface between the PC Software GUI and the WAU8822 audio codec.

JI(LIN_IN) J2 J3 J4
FB1 Phono_Right Phono Left AUX INL/R
Optical Connector

] _
i | @l
+ WAUSS22-EVB REV-E e )
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J9 ~ - J16
SPDIF_OUT -k Left Mic
) J38
i ] _ : SPK_JACK
CON1 USB J39 (L/R OUT) ono

Ja5 J423AUX J432AUX J40
Headphone OUT1 OouT2 AUX_IN L/R
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WAU8822 Application Software:

The WAUB8822 Application software is powerful and easy to use GUI software which enables the users
to control the Nuvoton WAU8822 Stereo Codec and aids system designers to develop software for their
system’s microcontroller by importing the register map’s saved file after they are satisfied with their
desired configurations. They are 3 ways to configure and control the W8822/12 Audio Codec family
with the WAU8822-Application Software:

+ Demo Panel
+ Use predefined Saved Configurations
+ Click and configure

Quick Set-Up:

1) Install the software from the CD, follow the on screen directions

2) Print out the user’s guide from the CD

3) Make sure PCB is not connected to PC

4) Start the program

5) From the Start up screen below select WAU8822 to go to Stereo GUI
6) Connect the WAU8822-EVB board to the USB port

3 Nuvoton Audie Codec E 5
Device Made Config Help

Select A Device

WAUS812 WAUS814 WAU8822
Mono CODEC Mono CODEC Stereo CODEC

nuvotTon emPowerdudio™

The first screen you will see is a graphical representation of all relevant blocks of the WAU8822 Audio Code
called path view. Each block has its own screen panel witch represents associated control registers for that
block. When the board is attached to the GUI via the USB cable the Green LED is lit (4)
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Status indicators.

In the left hand corner of the GUI there three indicators.

This indicator turns green when the WAU8822-EVB is attached to the USB cable.
This indictors turns solid green when the software loads setting.
This indictor blinks and stays green after the software has finished writing to the WAU8822 registers.
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Demo Panel:

WAUS8822

In the demo panel there are 2 easy steps for setting up and evaluating a full working path

e Step 1. Choose Settings (selecting input such as MIC AUX or Line in - Output such as HP, SPKR or

Line-out)

e Step 2: Load settings (The GUI writes to each individual control register).

Once the desired path is set, you can evaluate the equalizer or ALC effects here as well.

4 Nuvoton Audio Codec

Device Made Config Help

Step 1: Choose Settingls]
Choose Input

[ LR AUSIN =» LR Sustizer => L/R Mainkizer =>

[ L/R AUKIN =» L/R AusBstGain => L/RADC =3L/RDAL =5 M Miser =
[] LAR AUSIN =3 LAR AusBstGain => (Bypass to] LR Mainbixer =
[C]L/R LIN = L/R PGABSTGAIN => [Bypass to) L/R MainMixer =>

] L/R MIC =» L/R PGABST => L/R ADC =» L/R DAC =5 L/R MainMixer =>
[ USE 125 from PC => LOAL => L MainMiser =>

[1125 from Esternal SPDIF Master =» LR DAC =» L/R Mainlizer =>

Step 3: Evaluate sound

LO RO ALCMode |Disabled ¥

Demo 1 Path V\ew] Device Enntrnl] Input Path | ADC/Filkering | Equalizer | Input Limiter/ALC | DAC/PLL/Dig Audio | Output Path | Register Map

Chooze Output
:. Speaker [BTL mode]
(BTL mods]

[BTL made]

2 Speaker
% Speaker
2 Speak_el [BTL made]
: Speaker [BTL mode]
: Speaker

2 Spesker [BTL mode]

[BTL mode]

E qualizer Rock -
ALC ALC LPGA  RPGA LAl LPGA  LLIN - LAusMz  LBYP  LADC  LDAC || [l |l
MinG  MaxG Vol ol
# In & h _Uume f'ur"E Boost Boost Boost  Wolume  Volume  Volume  Volume EQ1 EQ2 EQ3 E4 £05
A = { = ) y Bl . i [05Hz ¥ [300Hz ¥ [B50Hz ¥ [24KHz ¥ B9 Hz ¥
== = —i —i = i = = = - =
12 3128 0.00 0.00 12 20 12 15 -15 0.00 000 - - - - -
LHF  RHP  LSPK  RSPK RAUX | RPGA  RLIN  RAwMs REYP  RADC | RDAC o 0 0 0 a
Volume  Volume  Wolume  Yolume Boost  Boost Boost  Wolume  Volume  Yolume  Volume
o= = = i = = = = = = =
_i _i _i _i 2 _ = il ] i 2
0 0 0 0 12 20 12 15 -15 0.00 000
OO0 @ |
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Use predefined Saved Configurations:

Saved Configurations:

In path view panel there are some examples of saved configuration. Double clicking on a saved
configuration from the menu will activate that path. Selecting a saved configuration and update also
activates that path. The software will automatically write to each control register immediately. This feature

can be used to tune different parameters and compare them later

2)

(3)

+# Muvoten Audio Codec g =l X
Device Made Canfig Help
Demo PathView | Device Control] Input Path] ADC/Fikering | Equalizer | Input Limiter;"ALC] DAC/PLL/Dig Audio | Output Path | Register Map
LAUXIN O ; @
b LMAIN
- _}_..|I>(-BOOST @ Lian
N I ————— AUXT MIXER
LMICH O—e——|— - X : s
e ’ u |_ LDAG LDAC n—@ ":’M iy
LMIcP O—e o+ - = I | @ RORG—u LRIDTL(‘ :: @ %
LLINEIN O _¢—| DAG—a—o |
— I HPF | ROAC
1 | [ RINMIX—5 o-
: | e LIMITER
D [T N | ---e":e---_
LMIX —& &
: FILTER | LoAC—&
LINMIX—F8 &
! RINMIX I | E LAuxz MIXER
L LM —#
RMICN L ! LOAG —0"e- RMIX I
: -- l H-| moac ROAC —& o '
RMICP I 2 ; RMIX
s L5 1 S I | @&
EIH e 5 — BMAIN
o RADC ; MIXER
1 MIXBODST
RAUXIN Cr -
RMIX
e L
(B " e @7" -
'\.'EF PLL RSPK SUBMIXER /‘ﬂ
1T Saved Configurations -
‘ MICBIAS ‘ ‘ PDWERCONDITIONING‘ ‘ ?Fﬁ'g,\'ﬁlg'; ‘ ‘ EQCV?I";E’;’H;FE} Prssell ALMOLT2
Preset]_alx0UTITOAUXOUTZ
Pl 0us2
o 000 0000 ©0 0 O O 00000 peogiiie
2 28Rg SFEZ X 4 5 oz T34
@ 8 a8 & 8 9 @ a fa} a a coazg
15 s g9 £S5z @ F g o =a z
g g g E g 8 g
eel |

Click ahd Configure:

Path view Panel:

The WAUB8822 is configured through 64 registers. Each individual bit controls a function such as mute or un-

mute of input/output mixers and amplifiers.

In this panel you can set your desired input output path by clicking on the connecting lines or Icons (1), (2).
Notice each time a line is selected the active line is highlighted. The associated registers are written
immediately so you can see and hear the immediate effect. Later you can save the path by clicking on add
icon (3) for comparison with a different sets of parameters. To quickly get back to your original settings

select Load.

The big blocks such as ALC, DAC, and EQ have more than one control bit. Clicking on specific block will
take the users to its associated panel where you can set individual control bits for that block. Right click on

that panel will take you back to the path view panel.
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Device Control Panel:

SELECTION OF CONTROL MODE
In this panel the user’s selects device interfaces for WAU8822 from one of the following options:
= 3 Wire write only
= 4 Wire read and write
= |2C read and write
=  External Control

The 12S signal connection section boxes configures the W8822-EVB to operate in 12S Master or Slave
Mode. In the Master mode the MCLK is generated from:

=  On board USB controller ( select this option for playing Mono Audio from USB)

=  Audio precision equipment

= Digital Audio ( 12S) ( Sect this is option for the SPDIF optical audio interface)

%‘Nuvnlon Audio Codec Q m|

Device Mode Config Help

Dama] Pathiew Device Contiol 1 Input F‘alhl ADCJF\\leHngl Equalizerl Input LimiterALC DACJPLL#‘DigAudio} Output Path | Register Map

[ Initialize Board ] [ Initialize Device l

Board Settings Device Settings
Cormmand rterface Speaker Power Supply
3'Wire SPI Made - wiite Only [4\wire SP| when reading) YDDSPK =5 [Output boost = 1.5)
[ 4'Wire SFI Mode - Read/wiite [1¥DDSPK. = 3.3 [Oulput Boost =-1.0)
7] 12C Made - Read/wfrite 2ok [Fook w
[] Estemal Cortral Set Mode Pin High Device Control
125 Signal Connection [ Power Up l I Reset Device l
[ Digital Audio Reset

125 Master [PuwerDownl I Mute All Outputs l
On-Board USB 125] Mode [Feed MCLE to device] -
[7] Audia Precision 125 Master Mode Interface Enable Load Defautt Update Bits

[] Digital Audio (125] Master Mode Interface Enable

Enahle All Outputs
125 Slave
[7] Audia Precision [125] Slave Mode Interface Enable Disable All Outputs

[] Digital sudia 125) Slave Mode Interface Enable

[ Direct Dighal Audia 125] Interface Header Enable:

20 @ |

Once a device interface is selected, click on the Config Board button to configure the
communication to the W8822-EVB board before powering up the WAU8822.

The Reset, Power up, and Power down buttons control the WAU8822. The default for 1.5X boost stage is
un-checked. Please make sure to Change J35 on the WAU8822-EVM boards to 5V or VDDA (3.5) when
you change this bit.

Preliminary Evaluation Document Rev 0.7 Page 8 of 33 January 09
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Input Signal path:

WAUS8822

4 Nuvoton Audio Codec

Device Made Config Help

— Power Management
™ [LPGAEM] Lekt Channel PGA Ensble
™ [RPGAEN] Right Channel PGA Enable

Power b anagement

[ [MICBIASEN] Microphone Bias Enable

Demo | Path View | Device Control  Input Path | ADC/Fitering | Equalizer | Input Limiter/ALC | DAC/PLL/Dig udio | Dutput Path | Register Map |

— Power bManagement
[ [LBSTEM] L ADC Mix/Boost stage Enable
[T [RESTEM] R ADC Mix/Boost stage Enable

MicroPhone Bias Yoltage Cantrol

— Input Control
[ [LMICPLPGA] LMICF to L PGA Pasitive nput

™ [LMICHLPGA] LMICN to L PGA Megative Input
™ [LLINLPGA) LUIN to L PGA Postive Input

™ [FMICPRPGA] RMICF to R PGA Pasitive Input
™ (RMICNAPGA] AMICH to B FGA Negative Input

[MICBI&SM] MIC BI&S Mode 5 Mormal Mode
[MICBIASY] Mic. Biss ¥ 5 Momal Mode: 08 ° YO0

* MIC BIAS output pin is currently disabled: MICBIASEN =0

[T [RLIMRPGA] FLIM to B PG& Posiive Input

— Left Input PGA G ain

[LPGAGAIM] L PGA Vaolume Setting : 0.0d8

™ [LPG&MT] L PGA Mute

I™  [LPGAZLC] L PG& Zero Cross — ALC Contral
[ALCEM] ALC Select

" [LPGAU] PGAVolume Update bit S ALC Dif

“when ALC iz enabled, PGA volumes are controlled
automatically, and LAPGAGAIM bits should nat be
used. ™

— Right Input PGA Gain

[RPGAGAIN] R PGA Yolume Seting 2 0.0d5

™ [RPGAMT] R PGA Mute
r [RPGAZC] A PGA Zero Cross
™ [RPGAU] PGAYolume U pdate bit

— Left ADC Boost

[w [LPGABST] L PG& Boost (+20dE over OdE)
[LAUKBSTGAIN] LALKIN Gain 2 Path Disable

[LFGABSTGAIM] LLIN Gain 3 Path Disable

— Right ADC Boost
[w [RPGABST] R PGA Boost (+20dB over OdB)

[RAURBSTGEAIN] RAUXIN Gain & Path Disable

[RPGABSTGAIN] BLIN Gan = Path Disable

exeN

The ADC control registers and notch filter are selected in this panel. In the digital ADC volume control
section a pop up ring select window selects various gains. The selected values are written to its registers

automatically.

Preliminary Evaluation Document Rev 0.7 Page 9 of 33
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ADC/Filtering Panel:

The ADC control registers and notch filter is selected in this panel. In Digital ADC volume control section a

pop up ring select window selects various gains. The selected values are written to its registers
automatically.

& Muvoton Audio Codec g il
Device Mode Config Help

Demao ] Path V\ew] Device Contral | Input Path - ADCAFiltering ] Equalizer] Input Limiter/ALC | DAC/PLL/Dig Audio | Output Path | Register Map
— Power Management Digital ADC Wolume Caontral
™ JLADCEN] Left Channel ADC Enable:

[LADCGAIN] Left Ch ADC Digital Yolume = 0.0dB
I~ [RADCEN] Right Channel ADC Enable

[RADYGAIN] Right Ch, ADC Digital Volume = 0.08

— ADC Contral

I [LADCYU] Update: LADC immediate, RADC pending.

A
[LADCPL] LeftCh. ADC Folarty | Nomal ™ [RADCVU] Update: RADC immediate, LADC pending.

[R&DCFL] Right Ch ADC Polarity 2 Momal

[ADCOS] ADC Owerzample rate : G4X[Lov Pow.)

[w  [HPFEN] HF Filter Enable
I~ [HPFAM] HF Filter Mode Selection

[HPF]HP Cuttoff Freq (H2) 3 000

— Natch Filter

[~ [MFCENM] Motch Filter Contral Enable

Center Frequency [Hz] 1000
-3 dBl Bandwidth (Hz) 100
Sample Frequency [KHz] : A8 [Hz
= [NFCU1] A27 Update T [NFCUZ] R29 Update

7 [NFCU2] R28 Update [T [NFCU4] R30 Update

Calculate and Configure Motch Filker

Preliminary Evaluation Document Rev 0.7 Page 10 of 33 January 09



WAUS8822
NUVYOTON
PE—!!_!"!T__r—

Input Limiter and ALC Panel:

In this panel aside from configuring the ALC stage to operate in normal or limiter modes, there is an ALC
slider bar that sets the ALC control registers with pre defined parameters for Music, Speech and generic
recording. These are suggested optimal values based on experiments and it's only a guide for further
optimization for the end portable application.

+# Muvoten Audio Codec g il
Device Made Canfig Help

Demo]Path\u"\ew]DeviceControI]InputPath ADC/Fikering | Equalizer  Input Limiter/ALC | DAC/PLL/Dig Audio | Output Path | Register Map

— ALC Caontral 1 ——ALC Moise Gate Contral
[ALCEM] ALC Contral % ALCBaothOn W [ALCMNEMN] Moise gate function enable
[ALCMNGAIN] ALC Minimum Gain -~ % -12d8 [ALCNTH] ALC Moise gate threshold: = -81dB

-

[ALCMAGAIN] ALC Maximum Giain - 7 +35 7508 [ [ALCTBLSEL] Target level table selact (default 1)

— ALC Control 2

[BLCSL] ALC target level at ADC output 5 -1 2dBFé

[ALCHT] Hold time befors ALT gain—~—— 2 0 e o
- Music -

— ALC Control 2
[ALCM] ALC Mode 3 namal ALC operation
Speech
— ALCH = Nomal Mode
al

[ALCDCY] ALC Decay - Sms/step

[4LCATK] ALC Attack : SDDus/slep
i Genetic—

— ALCH = Limiter Mode

[ALCDCY] ALE Decay o) 2msitep

[ALCATKIALC Attack 1 24us/step

00 @ |

Preliminary Evaluation Document Rev 0.7 Page 11 of 33 January 09
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DAC Filtering/ Digital Audio Panel:

This Panel is divided into three sections;

= PLL
= DAC

= Digital Audio Control

WAUS8822

In each section control bits can be enabled or disabled. The associated registers are written automatically.

In the PLL sections the default is open circuit or disabled. There are two PLL settings (Default 12.2886
MHz) or custom setting, where valid supported frequencies are calculated given the PLL parameters. Other
section in this panel enables or disables clock generation from external source, companding control, jack
detect. The audio interface box also selects individual bits such as FMT and Word length.

+# Muvoten Audio Codec

LJoEs

Device Made Canfig Help

— Power Management

[T [LDACEN] Left Channel DAC Enable
I~ [RDACEN] Right Channel DAC Enable

— DAL Cantrol

[LDACPL] Left DAC Ouput Polarity = Nomnal
[RDACPL] Right DAL Output Polarity % Momal
[DACOS] DAC Oversampling Rate % B4I><[Low Pow

™ [BUTOMT] Autarute Enable
[ [SOFTMT] Softmute Enable

— DAC Wolumne Control
[LDACGAIN] Left Ch DAC Gain = 0.0dB

[RDACGAIN] Right Ch. DAC Gain o 0.0dB

™ LDacvu ™ Roacyl

— DAL Limiter Control

™ [DACLIMEN] DAC Limiter Enable
[DACLIMATE] Limiter Attack Time = 375.0 us
[DACLIMDCY] Limiter Decay Time : B.0ms
[DACLIMBST] Max Auts Gain 3 0.0 dB

[DACLIMTHL] Threshald Ratio o -1.0dB

Demo] Path \u"\ew] Device Control] Input Path ADC.-"Fi\tering] Equalizer] Input LimitersLC  DAC/PLL/Dig Audio | Output Pathl HegisterMap}

— Audio Interface Control

[] [MONO] Choose Maono aver Stersa

[] [ADCPHS]ADC Data Left Phase of Frame

[] [DACPHS] DAL Data Left Phase of Frame
[AIFMT]  Audio Data Format 125 format W
[WLEN] word Length 24 Bitz .

[ [LRP] Irwert 125 data phase
[] [BCLEF] Irwert BCLK Polarity

Clack Generation Contral

[] [CLKIDEM] Master mode: 88w dives FS. BCLK
[CLEM] Master Clack zelect uses PLL output

[MCLKSEL] Dividety2 *
[BCLKSEL] Divideby1 w

[SMPLR] Sample Rate [48KHz bl

[ SCLKEN] Slow Timer Clock Enable:

——— PLL control

[REFIMPF] Dizable[Open Circuit]
*To enable PLL. REFIMP can nat be open Ciicuit. *

[FLLEN] Internal PLL Enable

[ fF’LL] PLL Output Frequency : Default [24.575 MHz]

[ PLL Frescale [divide MCLE by 2]
Irput MCLE [MHz] 1200000000

Desited TRLL(MHZ) | 24.57600000

Calculate

FLLN Integer [B__
PLLK 1 (23:18] [=0C
PLLE 2(17:9) |w083

PLLK 3{%0) |=DES Config PLL

— Campanding Cantral

F] [PASSTHRLU] ADC Output Fouted to DAC Input
[ADCK] ADC companding mode loff -
[DACK] DAL companding mode ot i

] [CMBA] 8-bit Operation far Companding Made

[3DDEPTH] 30 Sterea Depth Contral 2

—Jack Detect Bus Switching

[ MACDEM] Jack Detection Enable

GFIOZ ¥ [ICKDIO] Select Jack Detect Pin
UACK_DET_1 ¥

ouTl OUT2 OUT3 OUT4

Preliminary Evaluation Document Rev 0.7
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Output Path Panel:

In this panel all output control bits are written in real time, any selection’s effect can be seen in the path view
panel or register map panel.

& Muvoton Audio Codec g &
Device Mode Config Help

Dema | Path View | Device Control | Input Path | ADC/Fitering | Equalizer | Input Limiter#ALC | DAC/PLL/Dig udio  Dutput Path | Register Map |

—— Main Mixer Corntral Headphone Yaolume Contral ———————————————— — AUX0OUT1 Mizer Contral
™ [LMIXEN] Left Main Mixer Enable [T HPHM [Left Headphone] Yolume Control = ™ [AUXOUTIMT] AUXOUTT Mute
Lol Eyannck ser Eonlial [LHPMUTE]LHP Mute = Marmal Operation [BUXTHALF] 3 Dut! Normal autput
[LDACLM:] LDAC ko L his %+ Selected S
= [LHPZC] Zero Cross 2 Change gain immediately ™ [LMIXAURT] L Maintiser Output to AL
[RDALCLM=] RDAC to L M= ~ Mot Selected I
L P CAlN L oo =y [LDACALS] LDAC Output ta AL
[LEYPLMH] LEYPMXto LM % Mot Selected ™ [RADCALK1] RADC Input to ALK
= [LHPYU] LHP Output Update ™ [RMBGAUNIT R MainMiser O AL
[LEYPMXGAIN] LEYPMX Gain -~ & -15db : I 1 A MainMizer Output to
53 HPP [Right Headphone] Yolume Contral — [ [RDACAL1] RDAC Dutput ba ALK
[LALESLME] LALIN M to LM 2 Mot Selected ] -
[RHPMUTE] RHP Mute «| Mormal Operation
[LAUSMRGAIN] LAUXIN M Gain 2| 1548 - [ AUXOUTZ Mixer Control
[RHFZC] Zero Cross . Change gain immediately | [ALEOUT2MT] AUXOUT2 Mute
™ [AMIEN] Right Main Miser Ensble [RHPGAIM] RHP Yolume s 0 ™ [AUXIMIX> 2] AUXT Miser Output to ALX2
—— Right Dlutput Channel Miser Control ————— ™ [RHPYU] RHP Dutput Update I [LADEALI2] LADC Inpul to A2
Mot Selocted [ [LMIXAUR2] LMainkizer Output to AUR2
[LDACRM] LDAC to R M fgi oL 2SI EE ™ [LDACAUX2] LDAC Dutput to ALIK2
~ —— Speaker Yolume Control
[RDACRMX] RDAL to R M + Selected
SPEN [Left Speaker] Volume Contral —— RSPE SubMixer Control
[REYPRA] RBYPMX loR MK | Not Selected [LSPKMUTE] LSPK Mute Normal Operation I [RMIXMUTE] RMIX to SubMiser Muts
[REYPM=GAIN] REYPMX Gain - 1588 LSFKZE] Zero Cross 2 o o ™ [RSUBBYF] Bypass Submixer Inverter]
= ero Lross o Change gain immediately i
[RALXAM:] BALXIN M 1o R M 3 Mot Selectad % N ™ [RAUKMUT] RAUKIN to SubMiser Mute
[LSPRGAIN] L3PK Volume il ] [RALXRSLIBG] RALS SubMiser Yolume % 1548

[RALXMAGAIN] FALKIN M Gain 5 -150h

™ [LSPEWU] LSPE Output Update

~ Dutput Enable — SPEP [Right Speaker] Yalume Control ——7  Miscelansous
. r [SPEEST] Speaker Boast 2 Output Gain = +1.5
r B r W1 [RSPKMUTE] RSPK Mute : Normal O peration of
Ml [FHREN] [AUX1BST] AuxOut] Boost & Output Gain=+1.5
[ [BURIMREN] I [LSPKEN] [RSPKZL] Zera Cioss 3| Charge gain immediately E ;
™ [AUXZMXEN] ™ [RSPKEN] e EER v = [BUX2BS T] AuxOut? Boost & Output Gain = +1.5
I [OBUFEN] I BUXOUTIEN] ~| 0B [ [TSEM] Thermal Shutdown Enable
L DERUEEN] B 5 R HIER Ko [ADUTIMP] Dutput Fies Ctd S Appros 1K0hm
™ [SLEEP] ™ [SBIASEN]
exeN |
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Register Map Panel:

In the Register map view all control address are in hex. To write to a particular register enter the register
address followed by the registers new value and click write.Or you can directly enter binary number for each
individual bit. To Read a register , enter a register address and click read, the value will be displayed in the
register value box. You can also Read all and Update to see all register.

% Muvoton Audio Codec E il
Device Made Canfig Help

Demo | Path View | Device Control | Input Path | ADC/Fitering | Equalizer | Input Limiter/ALC | DAC/PLL/Dig Audio | Dutput Path  Flegister Map

WAU8822 Register Map

Audio Codec Register Contral

HexAddr Dec Addr|  Bitd Eit 7 Bit & Bit5 Eit 4 Eit 3 Bit 2 Bit 1 Bit 0 Hewval |2

000

000 Walue 000

000

Power_Management_1 01

Power_Management_2 0z

Power_Management_3 03

Software_Reset o I - 0 0 0 0 0 i i 0 000 Address |00

1 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0
Audio_|nterface 04 4 0 1] 1 1) 1 0 0 0 1] 050 3 Fiead All and Update
Companding 05 5 0 0 0 0 0 0 0 0 0 000
Clock_Contiol_1 06 6 1 0 1 0 0 0 0 0 0 140
Clock_Contiol_2 o7 7 0 0 0 0 0 0 0 0 0 000
GPID 08 8 0 0 0 0 0 0 0 0 0 000
Jack_Detect 1 03 3 0 0 0 0 0 0 0 0 0 000
DAL Carrol 04 10 0 0 0 0 0 0 0 0 0 000
Left_DAC_ Yalume [} 11 0 1 1 1 1 1 1 1 1 OFF
Right_DALC_Yolume o 12 0 1 1 1 1 1 1 1 1 OFF
Jack _Detect 2 oo 13 0 0 0 0 0 0 0 0 0 000
ADC_Cortral 3 14 1 0 0 0 0 0 0 0 0 100
Left_ADC_ Yalume oF 15 0 1 1 1 1 1 1 1 1 OFF
Right_ADC_Volume 10 16 0 1 1 1 1 1 1 1 1 OFF
E1-low_self 12 18 1 0 0 1 0 1 1 0 0 12C
E02-pesk_1 13 19 0 0 0 1 0 1 1 0 0 020
EQ3-peck 2 14 20 0 0 0 1 0 1 1 0 0 D2C
EQ4-peak_2 15 21 0 0 0 1 0 1 1 0 0 020
EQ5-high-sell 16 2 0 0 0 1 0 1 1 0 0 D2C
DA Limiter_1 18 2 0 0 0 1 1 0 0 1 0 032
DT | inibar 2 19 Pt n n il [l n n 0 n n ann |‘_,}
oReN B
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Jumpers and Connectors:

Power:

Power is supplied to the WAU8822-EVB USB interface via the USB connector. If preferred it is also possible
to supply +5V power to the level shifters using external supplies connected via Banana jacks.

= Using a USB cable +5V can be provided by the PC at CON1.

= |f needed, a stronger 5V supply can be added using the 2.1mm jack at P1.

= Using Banana jacks the various supplies of the CODEC can also be supplied externally; connections
are described below: Please make a note to change jumper J17, J20, J21 and J25 source from
factory default (powered by USB) to EXT(position 1-2) as needed. See page 21 for detailed

descriptions of jumpers.

Sgg&iﬂ%ﬁ SOCKET NAME SUPPLY
J6 DGND oV
18 EXT_VDDC 16V 10 3.6V
J19 EX_VDDA 25V 10 3.6V
322 EXT_VDDB 18V 10 3.6V
26 EXT_+5V_IN +5
J36 EX_VDDSPK 25V 10 5.0V
J6 (DGND)

J17
EXT VDDC
Source Selection

J20
EXT VDDB
Source Selection

J18
EXT_VDDC

J22
EXT vDDB

J26
EXT +5V IN

P1 2.1m
5vDC
Center
positive

Preliminary Evaluation Document Rev 0.7

LR R R J19
P T htm

B EX_VDDA

J21
EXT VDDA
Source Selection

J25
EXT VDDSPK
Source Selection

J36
EX_VDDSPK
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Selecting 3.3/5V operation jumper settings:
The default setting for WAU8822-EVB VDDSPK is 5V. To select 3.3V operation set J25 (VDDSPK source)
to position (5-6) and J21 to Position (2-3).

Digital Input:

There are three methods to input the required digital signal clocks to the WAU8822 audio interface.

= An AES/EBU, UEC958, S/PDIF, EIAJ CP340/1201 signal from coaxial input can be provided via a
standard phono jack (J5),
= Direct digital data can be input via a 1x7 pin header (J7)

= Digital Audio Interface is available via one side of a 2x10 pin header (J15). This supports an Audio
Precision interface.

J9

- Ear
WECA _STERED_QFN32_FP
REV=A WAUBBZZ .14

J23

CONI1 CONT-PORT
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Level shifters have been included in the digital input interface path to provide signal buffering to the input

signals; this allows an external clock source to be matched to the WAU8822 requirements.

The WAUB8822 requires an MCLK input to produce an ADCOUT output, which can be derived either from
S/PDIF signal clock recovery or by connecting an external MCLK direct to J8, TP33 or H2. The BCLK and
FS clocks can also be derived from the S/PDIF signal clock recovery or by discrete input to header J7.
When EVB board is attached to USB the MCLK is generated from on board 12Mhz crystal by the USB

controller.

g:;%ﬁgf; Connector Style Signal Name
J5 Phono Connector SPDIF_IN
J7 Header MCLK_IN
J7 pin2 Header SPDIF_ADCDAT_IN
J7 pin3 Header SPDIF_FRAME_IN
J7 pin4 Header SPDIF_BCLK_IN
SMB Connector ( not
J8 populated on the MCLK
board)
J15 pin 1 Header ADCOUT_AP
J15 pin 3 Header BCLK_AP
J15 pin 5 Header FS_AP
J15 pin 7 Header DACIN_AP
J15 pin 9 Header MCLK_AP
J47 Header Ext MCLK enable/disable

Digital Input Connections

Note: External clock to J8, TP33:

To use the WAU8822 as master you still need to apply an external clock to J8, TP33. Please disable any
clock source from the board (Set J47 to position EN and in application software, please select Slave 12S
mode in device selection panel see page 15)

Preliminary Evaluation Document Rev 0.7
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Digital Output:

The ADC output can be obtained in the following ways:

= Converted to an S/PDIF signal via the CS8427CS device (U2) and output from the
WAU8822-EVB evaluation board via a standard Phono connector (J9).

= The ADC output data and clocks may be accessed via a 1x7 pin header (J7).

= Digital Audio Interface is available via one side of a 2x10 pin header (J15)

Level shifters have been included in the digital input interface path to provide signal buffering to the output
signals; this allows external receiver requirements to be met.

Reference

Designator Connector Style Signal Name
J7 pin2 Header SPDIF_ADCDAT_IN
J7 pin3 Header SPDIF_FRAME_IN
J7 pin4 Header SPDIF_BCLK_IN

J8 SMB Connector MCLK
J9 Phono Connector SPDIF_OUT

J15 pin 1 Header ADCOUT_AP

J15 pin 3 Header BCLK_AP

J15pin 5 Header FS_AP

J15 pin 7 Header DACIN_AP

J15 pin 9 Header MCLK_AP

USB and External Control CONNECTIONS

The 2-wire, 3-wire or 4 wire control signals can be input from the control software via USB connector
(CON1); these signals are interpreted by the Nuvoton W861308 USB Controller (U27). Alternatively it is
possible to connect control signals directly via J24.

Reference Connector

Designator Style

miniUSB
Type B

Pin Number Signal Name

CON1

N

VCC

USBD-
USBD+
NC
GND
SHIELD
SHIELD
SHIELD
SHIELD

O[N] W|N
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Connector Name Description
J15 JTAG_ICE JTAG ICE connector
J15 12S_PORT Direct interface Port for 1IS2 ( digital audio)
. 12C Voltage source selection. Position (1-2) VDDB
J23 EXT-12C and position (3-4) selects V3.3V USB
J24 CONT_PORT External Signal Interface ( SPI)
29,3741 129 For Nuvoton use to program the W681308 USB
controller

Note that J15 and J24 can be used together to connect the Nuvoton WAU8822 Audio CODEC to any
external controller.

Preliminary Evaluation Document Rev 0.7 Page 19 of 33 January 09
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ANALOG INPUT

The main analog inputs can be configured in one of two ways, either input via 4 phono connectors or via two
jack sockets; both of which can be used with a pair of pseudo-differential input signals. Additional auxiliary
inputs and line inputs can be input via two pairs of phono connectors. Jumpers J13 and J14 select between
the jack socket or phono connector for each input.

J1 J2 J13 J4

ol

BE_E
WECA _STEREQ_QGFN3Z_FP
REV-A WAUBBZ2 e

i
Lo Lo, e
ey by P
[P

J34 J39 J45 J43  J42  J40 J38

gefgrence Connector Style Signal Name
esignator
J1 Phono Connector LIN_IN
J2 Phono Connector Phono_Right
Phono_Left
J3 Phono Connector |1t for WAU8812, and WAUS814)
J4 Phono Connector AUX_IN L/R
(Left jack is used for WAU8812, and WAU8814 AUX input)
J12 Jack Socket Right Mic Input
Left Mic Input
J16 Jack Socket (Input for WAU8812, and WAU8814)
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ANALOG OUTPUT

The analog outputs can be configured in one of two ways, either input via 4 phono connectors or via two
jack sockets; both of which can be used with a pair of pseudo-differential input signals.

Sef@rence Connector Style Signal Name
esignator
J34 Header HP-Detect
Headphone
J45 Jack Socket (Output for WAU8812, and WAU8814)
J39 Phono Connector L/R OUT
J42 Phono Connector AUXOUT1
J43 Phono Connector AUXOUT2
J40 Phono Connector AUX_IN L/R
SPK_JACK ( Mono)
J38 Jack (Input for WAU8812, and WAUS814)

All WAUB822 pins are easily accessible via the headers running along each side of the device.

NOTE: It is possible to run a Mono Audio CODEC (e.g. WAU8812) on the WAU8822 platform by using an
appropriate daughter card. In this case the left stereo inputs are connected to the Mono device.
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J14

J13

J21

J25

J48

J32

J28 J31 J34" J33 J35

Jumpers:

Jumpers Default Position Description

Position 1-2 selects Right MIC and

J10 1-2 (short) Position 2-3 selects Right Phono

Position 1-2 selects Left MIC and
J11 1-2 (short) Position 2-3 selects Left Phono
(Input for WAU8812, and WAU8814)

Position 1-2 selects Right MIC and

J13 1-2 (short) Position 2-3 selects Right Phono

Position 1-2 selects Left MIC and
J14 1-2 (short) Position 2-3 selects Left Phono
(Input for WAU8812, and WAU8814)
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Jumpers Default Position Description

The 3 position jumper selects the VDDC source. Position 1-2 Sects

7 3-4(short) 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

J20 2-3(short) position 2-3 selects 3.3VDC
J21 Selects the VDDA source, position 1-2 selects external source via J19

J21 2-3(short) position 2-3 selects 3.3VDC

J23 2-3(short) Install for external 12C at VDDB or 12C at 3.3V operation.
Speaker VDD selection jumper. Position 1-2 selects external source via

J25 3-4 (short) (J36), position 3-4 selects 5VDc and position 5-6 selects analog power
(VDDA)

J28 2-3(short) For Internal use with the W681308 USB controller

J30 2-3(short) Position 1-2 Left Line_Out select and Position 2-3 selects Left HP-_Out (
Left headphone out)

J31 2-3(short) qufuon 1-2 Right Line_Out select and Position 2-3 selects right HP+_Out
(Right headphone out)

J32 1-2 (short) Position 1-2 selects Headphone cap-less mode and

Position 2-3 selects AC coupled headphone output

Open position selects Headphone cap-less mode and
J33 (Open) Closed Position selects DC coupled headphone output ( HP-)
(Output for WAU8812, and WAU8814)

J34 1-2 (short) Headphone detect

Open position selects Headphone cap-less mode and

J35 (Open) Closed Position selects DC coupled headphone output (HP+)
Install this jumper for external MCLK Position 1-2 enables external MCLK
J47 2-3(short) and poison 2-3 disables the external MCLK.
J48 Aux1 connection header
Link1 Closed Stereo MIC select
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Test Points:

DRSL?grﬁgf:r Description Signal Name
TP1 Digital Ground DGND
TP2 Right Line_In R_LIN
TP3 Left Line_In L_LIN
P4 Ecigi‘ttivzhon""” RMIC_IN+
P5 Eg;;tmono"” RMIC_IN-
TP6 IF_)gl;titil\:l’gono-ln LMIC_IN+
TP7 Il:jeef;;R/(;no-ln LMIC_IN-
TP8 Right Aux_IN RAUXIN
TP9 Left Aux_IN LAUXIN
TP10 Right Mic-In Positive RMIC+
P11 ﬁg’;;tx'ec"” RMIC-
TP12 Left MIC-In positive LMIC+
TP13 Left MIC-In Negative LMIC-
TP14 VDDC Source (J17) | J17-VDD-SRC
TP15 VDDB Source (J23) J2312Cc
TP16 ﬁc?i?]ltog Voltage test VDDA
TP17 Speaker VDD VDDSPK
TP18 Digital Ground DGND
TP19 Analog Ground AGND
TP20 Analog Ground AGND
TP23 LINE OUT L_OuUT-
TP24 LINE OUT L_OuUT+
TP25 Headphone HP-
TP26 Headphone HP+
TP27 ﬁfge;ﬁcga' Speaker DIFF-
TP28 | Speaker Negative SPK-
TP29 IIID)icl‘;eitriia/gtial Speaker DIFF+

TP332 Speaker positive SPK+

TP31 AUXOU2 AUXOUT1
TP30 AUXOUT1 AUXOU2
TP33 External clock Input MCLK_IN
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TP33 TP1 TP2 TP3 TP4 TPS TPé6 TP7 TP8

TP13

TP15
TP16

E, M, P \

e e . ! . R TP20

TP22

TP23 TP24 TP25 TP26 TIP30 TP31 TP27 TP28 TIP29 TP32
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WAUS8822-EVB Schematics

Block Diagram
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Analog-out
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W861308 USB controller
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Codec Power:

J7
PDIF_MCLK_OUT
SPDIF_ADCDAT_IN 2
FRAME_IN
V33USB CLR_IN 7
CDAT OUT
FRAME_OUT
V33USB VA+ CLK_OUT
Q C[ U2 R2 47K
S var AGND [ I R1 47K
23 22 CON7
27 | UL DGND 5 beND
VL2+ DGND
PG4 SPDIF_FRAME_| 121 1Lrek oscLk [H2  SPDIF_BCLK_OUT PG4
+5V_IN PG4 SPDIF_BCLK | 4] ISCLK OLRCK [—g < SPDIF_FRAME_OUT PG4
PG4,5 SPDIF_ADCDAT_IN SDIN SDOUT |5 X SPDIF_DACDAT OUT PG4
RMCK SPDIF_MCLK_OUT PG4
L2 —_— R3
EMPH/U
47uH Rid o0 | _ PRO/C 4
u1 —/\/\/—1 » H/S TCBL J9
0 RERR = DGND T IF_ouT
o 3 | torx177 |1_C6 ” 0.1UF g RxP e gg R16, A~ 620 1 52
RXN ™N R15
0.1UF NoLoad
4 Aupion [ oo
oo AUDIONV C10 ||0.1UF 4 8 -
1 ! Black
coPY
DGND g; APMS RST —Gg SPDIF_RESB PG5
5 ORIG FILT
SPDIF_IN R5 47K cseazr
2 C79 | |0.01UF R13 47K R4
] R17 47K 1.2K NoLoad
R58 c2
75 .0047U
- = DGND c3 = DGND
Yellow 5 IUF
= DGND = DGND
TP1
GND
Note: CS8427 is setup for I2S data format
= DGND
+5V_IN VA+
L1
3.3uH
c7 c5 ca
_Eo.1up 354.7“ :|_o.1UF

= DGND
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0.6 December 24, 2008 Preliminary revision
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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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