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WM8816 Micro-Controller Board User Handbook

INTRODUCTION

The WM8816 Micro-Controller Board is a user-friendly interface for the WM8816 Stereo Volume
Control Evaluation Platform.

By connecting the WM8816 Micro-Controller Board directly to the 10 pin header of the WM8816
evaluation board users can quickly and easily generate the digital signals required to demonstrate
the volume, balance and peak level detection features of the WM8816 volume control chip.

The latest revision of the datasheet offers device functionality information as well as timing and data
format requirements.

GETTING STARTED

PACKING LIST
The WM8816 Micro-Controller Board Kit contains:
. 1 WM8816_MICRO_EV1B Micro-Controller Board
e This manual -1 WM8816_MICRO_EV1M
. 10 Pin Ribbon Cable For Connection To The WM8816_EV1B Board
CUSTOMER REQUIREMENTS
Minimum customer requirements are:
. A 9 Volt D.C. Bench Top Power Supply.

. A WM8816_EV1B Board
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Figure 1 WM8816 Micro-Controller Board Block Diagram
POWER SUPPLIES

A 9 Volt power supply, with a positive centre pin miniature power jack, should be connected to the
power input connector (J3). This 9 Volt supply is regulated onboard to the 5 Volt supply required by
the PIC Micro-Controller (U7).

For normal operation the power on/off switch (SW1) should be in the right hand (on) position,
illuminating the “Power On” LED (D10).

BOARD FUNCTIONALITY

Header J5 of the WM8816 Micro-Controller Board should be connected directly to the 10-pin header
of the WM8816 Evaluation Board using the ribbon cable provided.

The keypad (K1) allows for the input of Volume, Balance, and Peak Level information which is then
sent, via the ribbon cable, to the Evaluation Board. A PIC Micro-Controller is used to convert user
inputs, from the keypad, into the appropriate digital format (as described in the WM8816 data sheet).

Components U2 & U8 form a four-digit display, which is used to display the current Volume, Balance,
and Peak Reference Register settings. LED’s D5, D6 and D7 indicate which of the three display
modes is being currently displayed.
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KEYPAD LAYOUT
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Figure 2 Keypad Layout

The following sections describe the function of each of these keys.

SETTING THE VOLUME

The volume is set using the up and down arrow keys marked “Vol.”. The up arrow increments the
volume in 0.5dB steps whilst the down arrow decrements the volume in 0.5dB steps. The applied
gain can be varied between +15.5dB and —111.5dB. Holding down the keys causes the output
volume level to be changed faster.

When either of the “Vol.” keys are pressed, LED (D7) is illuminated, and the output display (U2 & U8)
is updated to show the latest volume, in dB.

ADJUSTING THE BALANCE SETTING

MUTE

The left and right arrow keys, marked “Bal.”, are used to adjust the relative loudness of each channel.
Attenuating the opposite channel makes one channel (apparently) louder.

The left arrow shifts the balance towards the left channel in 0.5 dB steps. Similarly the right arrow
key shifts the balance towards the right channel in 0.5dB steps. Pressing the “Centre Bal.” key
equalises the volume emitting from both channels.

When any of the balance keys is pressed LED (D6) is illuminated and the output display (U2 & U8) is
updated to indicate the latest setting. Balance settings are displayed as a 3 digit number preceded
by an ‘L’ or ‘R’. The letter ‘L’ indicates that the left channel is the loudest channel, whilst the letter ‘R’
indicates that the right channel is the loudest channel. The following number indicates how many
dB’s the opposite channel has been attenuated to achieve the balance effect. For example a display
of R45.5 indicates that the balance is currently set towards the right channel — and that to achieve
this the left channel has been attenuated by 45.5dB.

Holding down either of the left / right balance keys causes the settings to change much faster. The
maximum volume difference that can be set between channels, in the current board implementation,
is 63.5 dB.

Pressing the key marked MUTE causes the mute option to be toggled between on and off. LED (D8)
is illuminated when the WM8816 is muted.

The WM8816 Micro-Controller Board initiates what the data sheet calls a “Software Mute” - since it is
achieved by writing the code for —112dB to the digital serial interface of the WM8816 chip.

It is still possible to adjust the volume, balance and peak level detection settings whilst the device is
muted. However it should be noted that these settings will only come into effect once the device is
un-muted.
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USING THE PEAK LEVEL DETECTOR
The WMB8816 Datasheet describes the full functionality of the peak level detector.

Pressing the key marked “P.REF.” cycles through, on the output display (U2 & U8), all the values
which can be written to the Peak Reference Register (0,1,2....255). Once 255 is reached the display
wraps back round to zero. These values are written instantaneously to the Peak Reference Register.
When the output display (U2 & U8) is showing peak reference information the first letter of the output
display will be a ‘P’ (i.e. P102) and the LED (D5) will be illuminated.

In order to read the information stored in the Peak Status Register the user should press the key
marked “P.STAT”. If the left channel output has exceeded the value held in the Peak Reference
register then the LED (D4) will be illuminated. If the right channel output has exceeded the value
held in the Peak Reference Register then the LED (D2) will be illuminated. If the left or right channel
outputs have not exceeded the value held in the Peak Reference Register then the LED’s (D3 & D1)
are illuminated as appropriate.

Users should be aware that once the output level has exceeded the reference level that the Peak
Status Register will remain set until read (i.e. when the “P.STAT” key is pressed).

Pressing any key, other than “P.STAT” switches off all the Peak Status output LED’s (D1...D4).

TOGGLING THE DISPLAY MODE

Users can toggle between the Volume, Balance, and Peak Reference display modes by pressing the
key marked “DISP.”. This key cycles through the three output display options, without making any
adjustments to the current settings.

The three LED’s in the top right hand corner of the board (D5, D6, and D7) indicate the current
display mode. This can also be deduced from the first letter of the four digit display (U2 & U8).

Volume displays are preceded by either a ‘-* sign or blank digit, depending on whether attenuation or
gain is being applied. An ‘L’ or ‘R’ precedes Balance displays’ depending on which channel is
currently louder. Peak Reference displays are preceded by a ‘P’.

SETTING UP A 6 CHANNEL VOLUME CONTROL

It is possible to use more than one WM8816_EV1B board to accommodate a multi-channel system.
The same DATA, and CCLK signals can be used for many WM8816’s with different CSB lines used
to select which chip is currently active.

Figure 6 shows how three WM8816’s can be used with a single Micro-Controller to create a 6
channel volume control.

The three WM8816_EV1B’s should be set up and connected to a +25V power supply as described in
the “WM8816_EV1BM” user manual. For correct operation it is vital the links on each board are set
up as described in table 1.

The WM8816_EV1B Evaluation Board that is being used to control the front stereo pair of speakers
should have a 10 pin ribbon cable from its serial interface to header J5 on the Micro-controller board,
marked “front”.

Similarly the WM8816_EV1B Evaluation Board that is being used to control the Rear stereo pair of
speakers should have a 10 pin ribbon cable from its serial interface to header J4 on the Micro-
controller board marked “Rear”.

Finally the WM8816_EV1B Evaluation Board that is controlling the Centre & LFE speakers should
have ribbon connection from the serial interface to header J2 on the Micro-Controller board — marked
“Centre / LFE”. This third WM8816_EV1B is slightly different in that it uses its left channel to control
the gain applied to the Centre speaker and its right channel to control the gain applied to the LFE.

Input to the three evaluation boards can come from any 6 channel analogue source; say a DVD
player or the WM8770 Codec.
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6 Channel Input

WMB8736 - 6 Channel DAC

N
&
.

Figure 3 Using Three WM8816_EV1B Boards to Create a Six Channel Volume Control

WM8816_EV1B LNK1 LNK2 LNK3
Front Closed Open Open
Rear Open Closed Open
Centre / LFE Open Open Closed

Table 1 Link Positions For 6 Channel Operation
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USING THE 6 CHANNEL VOLUME CONTROL

The keys marked “Front”, “Rear” and “Centre / LFE” select which of the three WM8816_EV1B is
currently active.

When the “Front” key is pressed then the WM8816_EV1B that is controlling the Front Stereo Pair of
speakers is made active. Any user inputs to the keypad will be applied to this Evaluation Board only.
This is indicated by LED D13 being illuminated.

If the “Rear” key is pressed then the second WM8816_EV1B, which controls the Rear Stereo Pair of
speakers, is made active. Any user inputs to the keypad will now be applied to this Evaluation Board
only. LED D12 will be illuminated

If the “Centre / LFE” key is pressed then the third WM8816_EV 1B, which controls the centre and LFE
speakers is made active. This third WM8816_EV1B differs from the others since the left channel
controls the Centre speaker and the right channel controls the LFE speaker. It is not a stereo pair of
speakers like the front and rear.

Pressing the “Centre / LFE” key once allows variable gain to be applied to the Centre speaker.
When the centre speaker is under control of the Micro-Controller board then LED D11 is illuminated.

Pressing the “Centre / LFE” key once more allows the Micro-Controller board to vary the volume of
the LFE speaker. When the LFE speaker is currently selected LED D15 will be illuminated.

Because the Centre and LFE are mono signals balance information can not be written to this third
WM8816_EV1B Evaluation Board. If a user attempts to use any of the balance keys when Centre or
LFE is selected then “------ “ is output to the four digit display (U2 & U8).

In 6 Channel Mode the peak reference keys operate as before — except for the fact that data is
written to or read from the WM8816_EV1B which is currently active, as indicated by LEDS D13, D12,
D11, D15.

Pressing the Mute key will mute all 6-output speakers. Pressing the key again will un-mute all the
channels and restore them to their original state.
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KEY FUNCTION SUMMARY

KEY

FUNCTION

VOL.

Increments the output gain in 0.5 dB steps

VOL.

Decrements the output gain in 0.5dB steps

BAL.

Shifts the Balance towards the left channel in 0.5
dB steps.

—

BAL.

Shifts the Balance towards the right channel in
0.5 dB steps.

CENTRE
BAL.

Makes the output gain from each channel equal.

MUTE

Mutes the output of the WM8816 Volume Control
Chip. Pressing again un-mutes the device.

DISP.

Cycles through the three output display modes
Volume, Balance and Peak Reference.

P.REF

Sets the Peak Reference Register

P.STAT

Reads the Peak Status Register. LED’s
D1,D2,D3, & D4 used to display the result

FRONT

Selects the Front speakers as those currently
under control of the Micro-Controller board.

(6 Channel Mode Only).

REAR

Selects the Rear speakers as those currently
under control of the Micro-Controller board.

(6 Channel Mode Only).

CENTRE
/ LFE

Selects the Centre & LFE speakers as those
currently under control of the Micro-Controller
board (6 Channel Mode Only).

Table 2 Key Function Summary
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HEADERS/CONNECTORS/SWITCHES

FUNCTION
SW1 Power On / Off Switch
J3 9 Volt Power Input
J1 PIC Micro-Controller Programming Socket
J2 For use with a 6-channel system only
(see "Setting Up A 6 Channel Volume Control)
J4 For use with a 6-channel system only
Table 3 Miscellaneous Functions
J5 FUNCTION
1 Chip Select 1
2 GND
3 Chip Select 2
4 GND
5 Chip Select 3
6 GND
7 Data
8 GND
9 Cclk
10 GND
Table 4 Digital Serial Interface
Rev 1.1, December 2002
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WM8816_MICRO_EV1_REV1 SCHEMATIC

POWER

PIC_LEDS_HEADERS_& KEYPAD

FOUR_DIGIT _DISPLAY

|

Figure 4

FTT

In_Circuit Seriol Programming Header

61
Red
R23
RD2
0R
P2
Red
R24
RDI
0R

Top Level View

LED | Function
DI |PK. LEVEL - RChamnel 0K
D2 |PK! LEVEL - RiChonnel Overlood
{Oro7 D3 [PK. LEVEL - LChonnel OK
ros D4 |PK. LEVEL - L.Channel Overload
05 |DISPLAY NODE — Peak Ref.
Eows 55852 358 D6 [DISPLAY NODE - Bolonce
{Oro4 PEEER Eex D7 |DISPLAY NODE - Valume
ro3 OGG +5VD D8 |MUTE INDIGATOR
6 Q.10F
5eRInNss
58820858
Ri8 17 ot A
RO7 > ¢ €7 0.0F A BylK
R19_10R
RO6[DO——T 1} S60R 02 w4 Green
o 10R_R20 - AR
RDS
R21_10R vss 8 SR Res D2 AN
RD4 VoD VSSHER o
10k R22 — 560R D+ w0
RO3 [ — RD7/PSP7 RC7/RX/DT Her= R29 A e
108 4 Ros/PSps RC6/Tx/ck T S
3 R05/PSPS RC5, 3 560R
| Fro4/psed R+ /SD1/S0A 42 Red
Z-fRo3/PsP3 RC3/SCK/SCL -3F 05w
$5JR02/PSPZ RC2/CCPi 52 R28
$aR0i/ PSPl re1/Ti0s1/ecP2 55
45v0 - /PSFO - RCO/TIOSG/Titk 5 Green 35 ax
REZ 3L Re2/an7/CS R . a7 N
RE] Fo-[RE1/ANS/WR RB6,/PGC HE Res
REO RET/AN/RD RB5 T Ra5 S50R 07 N4
a3 /PN R5 £33 app
0 0
1/CLKIN RB2 RE2
0502 [>———315¢7/cikout Re1 560R Green D08 AN
- 18 RBO/INT £ Ra0 R32 N
WCIR[> R/VPP/THV A5 /ANé /55124 h5
2 RS 3 RAL 900R Red
NS RA3/AN3/VREF + (57 RAS
S3HNC RAZ/AN2/VREF ~ |75 RAZ
SHNC RAL/ANTSE RAf
e RaD
PICIBFB74-04PQ
L ol
o IN4002
R26 o
100R K1
WF )
16 Way_
KeyPad [
. o1 A 6 Chonnel LED's X3g 220k R40
X
RE2 APpE—— || These indicate which speakers - o
S60R Yellow In a surround sound system
PP are currently under control
R4
RET APl o 2208
S60R Yellow
o A LED | Speoker
Rz N o1l Front Stereo Pair
RED —s
560R Vellow 012 Rear Stereo Pair
013 Centre
o5
RS < 015 Sub-Wooler
R00 Apc 4
560R Yellow

Figure 5 PIC Micro-Controller, LED’s, Header + Keypad

&

i

Rev 1.1, December 2002

9



WM8816-MICRO-EV1M

R43 u2

1
RB4[ S 1A_ANODE
& 220R 15 115 ~aNODE
RBS[ > E— S-1C_ANODE
220R R45 1D _ANODE
RB6 [ 73| 1E ZANODE
1F ZANODE
RV O—1 1 4|10 ANQDE
1DP_ANGDE

220R 14 1_CATHODE

h
=
~
[N}
—
=z
~
=

§
9

o i o
RAT > 1} B MMBT 3904 RB2 Z20R Z 2CANODE
K7 220R 22D ANODE

2

7

9

H

2E_ANODE
2F _ANODE
2G_ANODE
2DP_ANODE
2_CATHODE

“o ¢ HDSP523E
us

Q1
RAO[ > 1 B MMBT3904 5
4K7 R15 12—1A_ANODE

3

2

i

£ RBIC >—1  } 1B_ANODE
> 220R R16 1C_ANODE
RB3 1D_ANODE
78 |1E_ANODE
77 11F _ANODE
1G_ANODE
1DP _ANODE
1_CATHODE

220R

LNK3

2A_ANODE
2B_ANODE
2C_ANODE
2D_ANODE
2E_ANODE
2F _ANODE
2G_ANODE
2DP _ANODE
2_CATHODDE

S HDSP523E

Gl o S| | | 0| D)

R13

Q4
RAZ[> L1 B MMBT3904
4K7

™

R27 5 Q5
RAS> MMBT3304
4K7

_leno

Figure 6 Four Digit Display

+5VD

J3 09 ]
uio

—1—H 3
% 2 VIN  VOoUT 1

IN4002
+ ¢

~|o|wina oo
@
=
S

Figure 7 Power

Rev 1.1, December 2002

10



WM8816-MICRO-EV1M

MICRO_CONTROLLER

A PIC16F874 Micro-Controller was used for the WM8816_MICRO_EV1B board. Code was compiled
and programmed using MPASM V5.0. Further details on PIC Micro-Controllers can be found at:

www.microchip.com.

The Micro-Controller code is available on request.

EVALUATION SUPPORT

The aim of this evaluation kit is to enable you to become familiar with the functionality and
performance of the WM8816_EV1B Micro-Controller Board.

If you require further information or require technical support please contact Wolfson
Microelectronics Applications group through the following channels:

Email: apps@wolfsonmicro.com

Telephone :  (+44) 131 272 7070

Fax: (+44) 131 272 7001

Mail: Applications Department at address on last page.

Or contact your local Wolfson representative.

Additional information may be made available from time to time on our web site at:

http://www.wolfsonmicro.com
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IMPORTANT NOTICE

Wolfson Microelectronics plc (WM) reserve the right to make changes to their products or to discontinue any product or service
without notice, and advise customers to obtain the latest version of relevant information to verify, before placing orders, that
information being relied on is current. All products are sold subject to the WM terms and conditions of sale supplied at the time of
order acknowledgement, including those pertaining to warranty, patent infringement, and limitation of liability.

WM warrants performance of its products to the specifications applicable at the time of sale in accordance with WM’s standard
warranty. Testing and other quality control techniques are utilized to the extent WM deems necessary to support this warranty.
Specific testing of all parameters of each device is not necessarily performed, except those mandated by government
requirements.

In order to minimize risks associated with customer applications, adequate design and operating safeguards must be used by the
customer to minimize inherent or procedural hazards.

WM assumes no liability for applications assistance or customer product design. WM does not warrant or represent that any
license, either express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property right of
WM covering or relating to any combination, machine, or process in which such products or services might be or are used. WM'’s
publication of information regarding any third party’s products or services does not constitute WM’s approval, license, warranty or
endorsement thereof.

Reproduction of information from the WM web site or datasheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations and notices. Representation or reproduction of this information
with alteration voids all warranties provided for an associated WM product or service is an unfair and deceptive business practice,
and WM is neither responsible nor liable for any such use.

Resale of WM's products or services with statements different from or beyond the parameters stated by WM for that product or
service voids all express and any implied warranties for the associated WM product or service, is an unfair and deceptive business
practice, and WM is neither responsible nor liable for any such use.

ADDRESS:

Wolfson Microelectronics plc
20 Bernard Terrace
Edinburgh

EH8 9NX

United Kingdom

Tel 1 +44 (0)131 272 7000
Fax :: +44 (0)131 272 7001

Email :: apps@wolfsonmicro.com
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