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Chapter 1 Introduction

1.1 Overview

The purpose of the AD1812 SoundPort Controller User’s Manual isto provide an
audience of programmers, engineers, and OEMs with the information required to program
the chip, design PC motherboards (and plug-in boards) using the chip, and manufacture
AD1812 based boards.

The AD1812 SoundPort Controller integratesodec, synthesis, and bus interface
functions into a single chip audio sub-system — adding leeost 16-bit stereo audio to
any |1SA busequippedPC. Motherboard or PC plug-in designs using the AD1812 are
compatiblewith virtually all applications written to meound Blastef® Pro, Ad Lib™,
MIDI MPU-401,Windows 93®, and the Microsoff® Windows™ Sound System
standards.

Lrm =D =oED X
AD1812
AonndForh
lendr-lar
TINE OTT o= TINE IF =D OTT
ADBP21Tl Modified AD1ELE
LOW L EO W (1B BT R0 {dn n L]
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Flar = Ty Ceetyambes Tn hxiia
Waisloom don sl Am b mikds:

Benedl B bz Fxe
OO0 T TR
dum Tuxk MIFTT-401
S verr | | am
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PR Zax IO TTT T hohis

I

Figurel.l AD1812 SoundPort Controller Block Diagram
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Figure 1.1showsthe AD1812 audio sub-system combineghe following components

e ADSP-2171 DSP with RAM & ROM
» AD1845 SoundPortStereo Codec
* Plug & Play Compatible ISA Bus Interface

This combinationprovides fivePlug & Playlogical devices:

* Windows Sound System Codedgapplication-level compatible)
» Sound BlasterPro (register level compatible

* AdLib (OPL-3 FM parameter compatible osic synthesizey

e MIDI MPU-401 Port

» Game/Joystick Port

. Modem

The AD1812 contains aregister set that corresponds to those used fd8ound Blaster Prq
Windows Sound System, MIDI MPU-401, Game/Joystick Port, and Pl& Play
Configuration.

Alllogical devicesnthe AD1812 are compliant with the Intel/Microsoft Plug & Play
Specification.Devices (Windows Sound System, MIDI, etc. ...) are automatically
configured at system start. Through the Plug & Play mechanism, the operating system can
reconfigure the AD1812, avoiding conflicts with other hardware devicdhe AD1812

also can be programmedm a non-Plug & Play environment.

The PC plug-in cardshown in Figure 1.21lustrates how few additional components are
needed to build an AD1812 board. Only a power Amp and a few discrete components are
needed to build an AD1812 plug-in card — even fewer are required to add an AD1812 to
amotherboard design.Table 1.1 contains a summary of the controller’s features.

AD1812 SoundPort Controller User’s Manual 1-2
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AD1812
SoundPort

Contraller

Conmectars

Power Amplifier

IS8 Bus Orivers [optional]

Figurel.2 AD1812 PC Plug-In Card

Tablel.1 AD1812 SoundPort Controller Features

* Single-Chip Integration -

16-bit Stereo Codec
Music Synthesizer
16-bit ISA Bus Interface
Power Management
Game Port

* Industry StandardsCompliance -

Sound BlasterPro"

Microsoff® Windows " Sound System
Genera MIDI & MPU-401
Plug & Play Configurable

» Available Software Support -

Microsoft® Windows " 3.1 Drivers
Microsoft® Windows" 95 Drivers
Windows " Control & Diagnostic Applets

* Integrated CodecAdvantages -

Full-Duplex Operation
DynamicSample Rate Variation fronb kHz
to 50 kHz (in 1 Hz increments)

AD1812 SoundPort Controller User's Manual 1-3
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1.2 AD1812 System Architecture

Asshown in Figure 1.3, the AD1812 SoundPort Controller’s architecture connects a set
of Plug & Play logical devicesto the PC ISA bus. These devices include a Sound Blaster
Pro compatible device (SB), an AdLib compatible device (ADLIB), a Windows Sound
System device (WSS), aMIDI MPU-401 compatible device (MIDI), and a Game Port
device (GAME). The AD 1812 also provides a Plug and Play | SA bus interface for an
external modem chipset. To provide these devices, thedindPort Controller s
architecturecombires a codec, digital signal processor, and a | SA businterface m a
single chip.

The AD1812s PC I SA bus interface (INTERFACEgonnectsthe DOS games register
set, Windows Sound System register setand music synthesis hardware to the I SA bus
usinga fully compatible Plug Play (PnP) configurationinterface. Hardware support in
the AD1812includes address decoding for orehip devices control & signal
interpretation, DM A selectior& control logic, IRQ selection& control logic, and
interface configuration logic.

MIDI SB ADLIB WaS GAME MODEM
T R T
CODEG
' P
¥ (Effsats)
DSP F—f-
1 I T L J ¥ ¥
INTERFACE
MIDI SB ADLIE WSS GAME MODEM;

Figurel.3 AD1812 SoundPort Controller System Architecture

The three functional units (Codec, DSP, & Interface) that make up the AD1812
controller have the following architectural features.

Codec

A modified AD1845 stereo-audio 16-bié D codec is integrated into the AD1812
controller. This codec provides support for business audio and multi-media
applications withstereo audio converters, completeon-chipfiltering(some external
capacitors required) MPC Level-2 compliant analog mixing, programmable gaén
attenuation, a variable sampleate frequency generator, and FIFQuffers.

AD1812 SoundPort Controller User's Manual 1-4
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The codec s architectureincludes a stereo pair ofa D analog-to-digital converters
(ADC) and a stereo pair ofa D digital-to-analog converter§DAC). Y ou can select
inputs to the ADC from four stereo pairs of analog signals: line (LINE), microphone
(MIC), auxiliary line #1 (AUX1), and post-mixed DA C outpu\n analog mixerlets
you mixmono (MONO_IN), MIC, AUX1, LINE and auxiliary line #2 (AUX2nputs
with the DACs output. Independent gain for each channel going into the ADIG
available through asoftware-controlled programmable gain stagel his architecture
also lets youdigitallymix the ADCs' output with the DACS' inputAlso, the codec
includes avariable sampleaate frequency generatorthat lets youinstantaneously
change the codecs sample rate with aresolution of 1 HzCreating audio special
effects (like Doppler-effect bullet-shots) without any clicks or pops is easy with this
feature. The codec uses the variable sample rate frequency generator to derive all
internal clocks from asingle, 14.31818 MHz clock input.

Theintegrated codecsupports a DMA request/grant (or a Programmed 1/O mode)
architecture for transferring dataon the ISA bus. Dual DMA count registersin the
AD1812 provide for fuHduplex operation, enabling simultaneous capture and
playback on separate DMA channel or 16-bit).

DSP

An ADSP-2171 Digital Signal Processor (DSP with internal ROM & RAM) is
integrated into the AD1812 controller. Softwareunning on thsinternal signal
processor provides sound effectsand music synthesify emulatingthe responses of

the Yamaha Y M 262 (OPL-3FM synthesis chip. Using this technique, the internal
signal processor delivers 26voice 11-note polyphony Music synthesized on the signal
processor is converted onan additional pair ofa D DACsand sent to the analog mixer
on the codec

Interface

An ESC615 ISA bus interface chip (with added Plug & Play interface) is integrated
into the AD1812 controller. This interface architectureal so supports Sound Blaster
Pro DMA transfers (separate channel from codec).

The controller’ s interface complies with the Intel/Microsoft Plug & Play specification,
making all onchip featuresautomatically configurdle. For compatibility witmon-Plug &
Play systems, you can disable thélug & Play protocoland use a non-Plug & Play
software configuration utility. In either case, the controller is completely software
configurable. To provide Sound Blaster Pro, AdLib, and MIDI MPU-401 support, the
interface includes registers that emulate those used by these devices.
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These three architectural components (Codec, DSP, & Interface) are combined in the
controller to support a broad range of PC audio conversion operations. An AD1812 based
system can do the following audio operations simultaneously:

Synthesize music and sound effects for games

Convert compressed digital wave filesinto analog wave forms
Digitize, format, and compress analog signals

Receive and transmit MIDI MPU-401 UART information
Communicate with an IBM compatible joystick

1.3 AD1812 Development

Virtually all applications developed for Sound Blaster, Windows Sound System, AdLib,
and MIDI MPU-401 platforms run on the AD1812 SoundPort Controller. Follow the
same development process for the controller as you would use for these other devices.
This section provides information on related development kitsardware/software
specifications, and reference texts.

For information on AD1812 signal timing, mechanical, and electrical specifications, see
the Analog Devices:

AD1812 SoundPort Controller Data Sheet
Asthe AD1812 contains Sound Blaster (compatible) and Windows Sound System logical

devices, you may find the following related development kits useful when devel oping
AD1812 applications.

Developer Kit for Sound Blaster Series2nd ed. ©1993, Creative Labsinc., 1901
McCarthy Blvd., Milpitas, CA 95035

Microsoft Windows Sound System Driver Development Kit (CDYersion 2.0, ©1993,
Microsoft Corp., One Microsoft Way, Redmond, WA 98052

Because the AD1812 complies with the following related specificatiog®u can use them
as an additional reference to AD1812 operations beyond the material in this manual.

Plug & Play ISA SpecificationVersion 1.0g ©1993,1994, Intel Corp. & Microsoft
Corp., One Microsoft Way, Redmond, WA 98052

Multimedia PC Level 2 Specification©1993, Multimedia PC Marketing Council,
1730 M St. NW, Suite 707, Washington, DC 20036

AD1812 SoundPort Controller User’s Manual 1-6
Chapter 1—Introduction



MIDI 1.0 Detailed Specification& Standard MIDI Files 1.0 ©1994, MIDI
M anufacturers Association, PO Box 3173 LaHabra, CA 90632-3173

Recommendation G.711—Pulse Code Modulation (PCM) Of Voice Frequenci€s-
Law & A-LawCompanding, The International Telegraph and Telephone Consultative
Committee I X Plenary Assembly Blue Book, Volume lll - Fascicle I11.4, General
Aspects Of Digital Transmission Systems; Terminal Equipments, Recommendations
G.700 - G.795, (Geneva, 1988), ISBN 92-61-03341-5

IMA Digital Audio Doc-Pac(IMA-ADPCM), ©1992, Interactive Multimedia
Association, 48 Maryland Avenue, Suite 202, Annapolis, MD 21401-8011

The following reference text€an serve as additional sources of information on developing
applications that run on the AD1812.

S. De Furia & J. Scacciaferro,The MIDI Implementation Book (©1986, Third Earth,
Pompton Lake)

C. Petzold, Programming Windows the Microsoft guide to writing applications for
Windows 3.1 3rd. ed. (©1992, Microsoft Press, Redmond)

K. Pohlmann,Principles of Digital Audiq (©1989, Sams, Indianapolis)
A. Stolz, The Sound Blaster Book (©1993, Abacaus, Grand Rapids)
J. Strawn, Digital Audio Engineering An Anthology, (©1985, Kaufmann, Los Altos)

T. Yamamoto, MIDI Guidebook 4th. ed., (©1987, 1989, Roland Corp., Japan)

AD1812 SoundPort Controller User's Manual 1-7
Chapter 1—Introduction



1.4 Manual Conventions

Table 1.2 lists the text and layout conventions used in this manual. In addition to the
conventions shown, please note the following euphemisms and acronyms

Sound Blaster, Sound Blaster Prq AdLib, and Music Synthesisrefer to D SP-based
emulationof these devices through a combination of DSP software and dedicated

hardware.

Windows Sound System Codecefers to a modified AD1845 Codec integrated into the
AD1812 SoundPort Controller that (with custom driver software) supports Windows
Sound System applications.

DSP stands for Digital Signal Processor.

Tablel.2 Manual Text & Symbol Conventions

ltem Convention (how shown or used)

Trademarks: Registered trademarks (®) and trademarks (™) used in this
document arehonoredin the front matter of this document

Registers: Registers are documented with a labeled figure and a bit definition
table

Bits: Bits are indicated as part of arange of bits from upper bit to lower
bit, [15:0] indicates bits 15 through O.

Decimal base Decimal basenumbers are shown without a prefix: 2050

Hexadecimal base

Hexadecimal base numbers are shown with a Ox prefix: OxO00F

Binary base Binary base numbers are shown with a Ob prefix: 0b1010,1010

Addresses: Addressesare shown as a hexadecimal numbers: 0x201

(PC and AD1812) (Text with address indicates the type of address)

Bold Text: Bold textis used to indicatevery important text

Italic Text: Italic textis used to indicateimportant text

Courier Text: Courier textis used to indicatepr ogram | i sti ngs

Tables: Tables are shown in grid boxes with title at top

Figures: Figures are shown in a box with title at bottom

Note: Notes indicate information crucial to step, operation, or options

Caution: Cautions indicate information crucial to avoiding component damag

Footnote: Footnotes indicate information that is not required to operate the
part but can be of some assistance
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1.5 Manual Organization

This manual documents the AD1812 SoundPort Controller. Areas of particular interest to
programmers and designers include the following:

Chapter 2 AD1812 Programming

The programming reference provides an overview of AD1812 programming, lists Plug
& Play resource data for the AD1812’ s built-in logical devices, and describes how to
configure/program the AD1812 when it isin non-Plug & Play mode. Also, this chapter
includes descriptions of Windows Sound System Codec programming.

Chapter 3 AD1812 Registers

The register reference provides an overview of AD1812 registers with a map of all
AD1812 registers and describes each register in detail. The manual presentsregister’s
descriptions in functional groupsRlug & Play, Windows Sound System, Sound
Blaster Pro, MIDI, AdLib, and Game Port)

Chapter 4 AD1812 Reference Design

The design reference provides specifications for producing an AD1812-based PC plug-
in card. These specifications include a functional overview, an architectural
description, and board schematics.

1.6 Manual Errata

Thisis the second edition of the AD1812 SoundPort Controller Technical Reference.
Erratain this manual is documented on the Computer Products Division Bulletin Board
Service which can be reached at speeds up to 14,400 baud, no parity, 8 bits data, 1 stop
bit, dialing (617) 461-4258. This BBS supports: V.32bis, error correction (V.42 and MNP
classes 2, 3, and 4), and data compression (V.42bis and MNP clas3.
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Chapter 2 AD1812 Programming

2.1 Overview

Programming the AD1812 SoundPort Controller consists of setting the controller’s
configuration and programming the controller’ s logical devices (Windows Sound System,
Sound Blaster, AdLib, MIDI MPU-401, modem, and Game Port). This chapter describes
AD1812 Plug & Play mode configuration data, non-Plug & Play mode configuration
process, and procedures for programming the integrated Windows Sound System codec.

For information on the Plug & Play mode configuration process, see tRéug & Play |SA
Specification Version 1.0a (May 5, 1994)All the AD1812’ s logical devices comply with
Plug & Play resource definitions described in the specification.

For information on vendor specific Plug & Play registers and all Windows Sound System
codec registers, see Chapter 3AD1812 Registers

The next several sections use Plug & Play related terminolodgg describe configuration
and programming topics. Definitions of terms are as follows:

Plug & Play Logical Devices—Devices that meet the Plug & Play specification for
runtime configuration in an ISA bus PC.

System Boot—Steps a PC system goes through at power up (BIOS, POST, & BOOT)

System Resour ces—Standard PC system resources (i.e. 1/0 addresses, interrupt
channels, and DMA channels)

Plug & Play Resource ROM—Read-Only-Memory in the AD1812 containing alist of
possible resource settings for the orchip logical devices.

Plug & Play Device IDs—Product identifier that the system uses to find and start
corresponding Plug & Play device drivers.

Plug & Play Resource Manager—PC system software (Plug & Play BIOS or after
Boot Plug & Play System Support) that provides runtime system configuration
services.

Active Plug & Play Devices—Active logical devicesrespond to all ISA bus cycles as
per its normal operation. Inactive logical devices daot respond to nor drive any 1SA
bus signals.

AD1812 SoundPort Controller User's Manual 2-1
Chapter 2—AD1812 Programming



Dependent functions—Encoded interdependent options within alogical device's
configuration resource data. The Plug & Play system software weighs these options,
when configuring the system, to achieve the highest rating. Device configurations
involving dependent functions can have the following ratings:

A) Good Plug & Play Configuratior—Configuration that best serves the software
using the device

B) Acceptable Plug & Play Configuratior—Configuration that satisfactorily serves
the software using the device

C) Sub-optimal Plug & Play Configuratior- Configuration that barely serves the
software using the device

Note: The Good, Acceptable and Sub-optimal ratings of dependent function
configurations come from a variety of sources (i.e. most commonly recognizable 1/0 base
addresses for devices, most useful DMA channel assignments, etc. ...). Not all devices
have what could be consideredsood configurations, but all devices do havAcceptable
configurations.

2.2 AD1812 Plug & Play Device Configuration

The operating system configures/re-configures AD1812 Plug & Play Logical Devices after
system boo® . To complete this configuration, the system reads resource data from the

AD1812’ s onrchip resource ROM and from any other Plug & Play cards in the system,
then arbitratesthe configuration of system resources with a heuristic algorithm. The
algorithm maximizes the number ddctive devices and theacceptabilityof their
configurations.

The system considers all Plug & Play logical device resource data at the same time and
makes a conflict-free assignment of resources to the devices. If the system cannot assign a
conflict-free resource to a device, the system does not configure or activate the device. All
configured devices are activated.

The system’s Plug & Play support selects all necessary drivers, starts them, and outputs a
list of system resources allocated to each logical device. Optionally, you can re-assign
system resources at runtime with a Plug & Play Resource Manager. The custom setup
created using the manager can be saved and used automatically on following system boots.

8 There are no “boot-devices’ among the Plug & Play Logical Devicesin the AD1812. Non-Plug &
Play BIOS systems configure the AD1812’s Logical Devices after boot using drivers. Depending on
BIOS implementations, Plug & Play BIOS systemsiay configure the AD1812's Logical Devices
before POST or after Boot. See thd”lug & Play | SA Specification Version 1.0dor more information
on configuration control.
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Plug & Play Device IDgembedded in the logical device' s resource data) provide the
system with the information required to find and load the correct device drivers. In one
case, a custom driver isrequired; the AD1812 Window Sound System driver from Analog
Devicesisrequired for correct operation. In all other cases (Sound Blaster, AdLib, MIDI,
Game Port and modem), the Analog Devices custom driver is preferred, but the system
can use generic drivers (that ship with all Plug & Play systems) if the custom driver is
unavailable. Table 2.1 liststhe AD1812 s logical devices and compatible Plug & Play

device drivers.

Table2.1 AD1812 L ogical Devices And Compatible Plug & Play Device Drivers

Device Name ADI (Device ID) & Driver Compatible (Device ID) &
Name Driver Name
Window Sound System | (ADS7140) (None)
ADS7140 Windows Sound | None
System
Sound Blaster Pro (ADS7141) (PNPB002)
(Compatible) ADS7141 Sound Blaster Pro | PNPB002 Sound Blaster Pro
AdLib(Compatible) (ADS7142) (PNPB020)
ADS7142 Y amaha OPL 3- PNPB020 Y amaha OPL 3-

compatible FM synthesis
device

compatible FM synthesis devicq

MIDI (Compatible) (ADS7143) (PNPB006)
ADS7143 MPU401 PNPB006 MPU401 compatible
compatible

Game Port (ADS7144) (PNPBO2F)
ADS7144 Joystick/Game PNPBO2F Joystick/Game port
port

Modem (ADS7145) (PNP0501)
ADS7145 Modem PNP0501 Compatible COM

port
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When the AD1812’' s PnP pin is asserted, the chip isin Plug & Play moddne
configuration process for the logical devices on the AD1812 is described in thkig &
Play I SA Specification Version 1.0a (May 5, 1994)T he specification describes how to
transfer the logical devices from their startuVait For Keystate to the Config state and
how to assign I/O ranges, interrupt channels, and DMA channels.

Tables 2.2 and 2.3 list the Plug & Play I SA bus registers and configuration data for the
AD1812 in Plug & Play mode. The resource data presented in these tables corresponds to
data described in the AD1812 Resource ROM.

Table2.2 Plug & Play | SA Bus Register §PnP pin asserted)

Port Name | SA Address Type

ADDRESS 0x279 (Printer status port) | Write-only

WRITE_DATA OxA79 (Printer status port +| Write-only
0x800)

READ_DATA Relocatable in range Read-only
0x203 - Ox3FF
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Table2.3

Plug & Play AD1812 L ogical Devices-Descriptors-Configurations

8

A=

Device Descriptor | Configuration
Windows 1/O Port The Windows Sound System address range is from 0x000
Sound Address to OxFFF8 The most commonly used address is 0x530.
System Descriptor O | Therangeis 8 bytes long and must be aligned to an 8 bytg
(LDN==0) (0x60-0x61) | memory boundary.
Interrupt The Windows Sound System requires one of the followin
Request IRQ channels: 3, 4,5, 7,9, 10, 11, or 12.
Level
Select0
(0x70)
DMA The Windows Sound Systenrequires one or two DMA
Channel channels. Possible configurations are as follows:
Sglt;it 0 Two 16-bit DMA channelsselected from channels 5, 6, or
(0x74), 7. Thisisthe Plug & PlayGood configuration.
One 16-bit DMA playbackchannel and one 8-bit DMA
DMA capturechannel, selected from 16-bit channels 5, 6, or 7
Channel and 8-bit channels 0, 1, or 3. ThisisaPlug & Play
Select 1 Acceptableconfiguration.
(0x75) Two 8-bit DMA channels selected from channels 0O, 1, or
3. ThisisaPlug & PlayAcceptableconfiguration.
One 16-bit DMA channe| selected from channels 5, 6, or
7. Because the channel is shared for capture and playback
operations, simultaneous playback and capture ot
possible in this configuration. ThisaPlug & Play
Sub-optimal configuration.
One 8-bit DMA channel selected from channels 0, 1, or 3.
Because the channel is shared for capture and playback
operations, simultaneous playback and capture ot
possible in this configuration. ThisaPlug & Play
Sub-optimal configuration.
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Table 2.3 Plug & Play AD1812 L ogical Devices-Descriptors-Configurations

—

(continued)
Device Descriptor | Configuration
Sound 1/O Port The Sound Blaster address range is from 0x010 to 0x3FO.
Blaster Address Therangeis 16 byteslong and must be aligned to a 16
Compatible | Descriptor O | byte memory boundary.
— (Ox60-0x61) . .
(LDN==1) In Plug & Play terms, a Sound Blaster Configuration that
has a base address 0f0x300 or 0x330is Acceptable The
configuration isSub-optimal if using an address between
0x010 to Ox3FO0 (other than 0x220 or 0x240) because mog
games will not recognize these non-standard ports.
Interrupt The Sound Blaster requires one of the following IRQ
Request channels: 3, 4,5, 7,9, 10, 11, or 12.
Level
Select0
(0x70)
DMA The Sound Blaster requires one 8-bit DMA channel.
Channel Possible choices are (0,1,3).
Select 0
(Ox74)
AdLib 1/O Port The AdLib address range is from 0x008 to Ox3F8. The
. Address range is 4 bytes long and must be aligned to an 8 byte
(LDN==2) .
Descriptor O | memory boundary.

(Ox60-0x61)

In Plug & Play terms, an AdLib Configuration that has a
base address 0f0x388 is Acceptable The configuration is
Sub-optimal if using an address between 0x008 to Ox3F8
(other than 0x388) because most games will not recognizd
these non-standard ports.
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Table 2.3 Plug & Play AD1812 L ogical Devices-Descriptors-Configurations

—

e

(continued)
Device Descriptor | Configuration
MIDI 1/O Port The MIDI address range is from 0x008 to Ox3F8. The
MPU-401 Address range is 4 bytes long and must be aligned to a 16 byte
(LDN==3) Descriptor O | memory boundary.

(0x60-0x61) In Plug & Play terms, aMIDI Configuration that has a
base address 0f0x300 or 0x330isAcceptable The
configuration isSub-optimal if using an address between
0x010 to Ox3FO0 (other than 0x300 or 0x330) because mog
serial devices will not recognize these non-standard ports.

Interrupt The MIDI requires one of the following IRQ channels: 3,

Request 4,5,7,9, 10, 11, or 12.

Level

Select0

(0x70)

Game Port 1/O Port The Game Port address range is from 0x001 to Ox3FF. Th
(LDN==4) Address rangeis 1 byte long. In Plug & Play terms, a Game Port

Descriptor O | Configuration that has a base address of 0x201 is

(Ox60-0x61) | Acceptable The configuration isSub-optimal if using an
address between 0x001 to Ox3FF (other than 0x201)
because most games will not recognize these non-standar(
ports.

Modem 1/O Port The Modem device address range is from 0x008 to Ox3F§.
(LDN==5) Address Therangeis 8 bytes long and must be aligned to an eight
Descriptor O | byte memory boundary. In Plug & Play terms, a Modem

(Ox60-0x61)

Configuration that has a base address of 0x3F8 (with
IRQ4), 0x2F8 (with IRQ3), 0x3E8 (with IRQ4), or OX2E§
(with IRQ3) isAcceptable The configuration is
Sub-optimal if using an address between 0x008 to 0x3F8
(other than above combinations) because most serial
devices will not recognize these non-standard ports.

Interrupt
Request
Level
Select0
(0x70)

The Modem requires one of the following IRQ channels:
4,5,7,9,10, 11, or 12 (see I/O Port Address for address
and interrupt combinations).

NI
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2.3 AD1812 Non-Plug & Play Device Configuration

Configuring the AD1812 in non-Plug & Play mode is similar to configuring the device
whenitisin Plug & Play mode. In non-Plug & Play mode, the logical devices (Windows
Sound System, Sound Blaster, AdLib, MIDI, & Game Port) on the AD1812 are locked in
Config mode, ready to be assigned configuration data. Note that in neRlug & Play mode
all configuration decisions are left to your configuration routine rather than the operating
system’s Plug & Play configuration process.

Use the following procedureo configure the AD1812 SoundPort Controller when the
controller isin NonPlug & Play modgPnP pin is deasserted).

1. Write the value 0x00 to the ADDRESSegister (PC I/O Address 0x234)
(Setsthe AD1812 register index to Set RD_DATA port register)

Write the value 0x87 to the WRITE_DATA register (PC 1/0O Address 0x235)
(Sets the address for the READ_DATA register to PC 1/O Address 0x21F (or any
valid RD 1/O address). See Table 2.4 for a description of how the address value in
WRITE_DATA is calculated and address options.)

2. Write the value 0x02 to the ADDRESSegister (PC 1/0 Address 0x234)
(Sets the AD1812 register index to Config Control register)

Write the value 0x01 to the WRITE_DATA register (PC 1/0O Address 0x235)
(Resets all Plug & Play logical devicesto power up values)

Note: Each AD1812 logical device varies slightly in configurable features. The AD1812
Logical Device Number register (AD1812 register index 0x07) lets you select a
device to configure.Once you have selected a device, AD1812 register indices
0x30 through OxFF correspond to the configuration registers that device The
AD1812 register indices below 0x30 are always available because they are not
indexed by the logical device register.

The series of steps that follow demonstrate the logical device
selection/configuration process for the Windows Sound System. Use the datain
Tables 2.4 through 2.10 (at the end of this procedure) to complete configuration
steps for the other devices.
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3. Write the value 0x07 to the ADDRESSegister (PC 1/0 Address 0x238)
(Setsthe AD1812 register index to Logical Device Number (LDN) register)

Write the value 0x00 to the WRITE_DATA register (PC 1/0O Address 0x239)
(Selects the Windows Sound System Plug & Play device to configure—L ogical
Device Number 0OxO0—other valid device numbers are Ox01 (Sound Blaster), 0x02
(AdLib), 0x03 (MIDI), and 0x04 (Game Port))

4. Write the value 0x60 to the ADDRESSegister (PC 1/0 Address 0x238)
(Setsthe AD1812 register index to IO_BASE, upper byte register for Windows
Sound System)

Write the value 0x05 to the WRITE_DATA register (PC 1/0O Address 0x239)
(Sets upper byte of the IO_BASE register [upper byte of the logical device’s PC
I/O address] to 0x05)

Write the value 0x61 to the ADDRESSegister (PC I/O Address 0x238)
(Setsthe AD1812 register index to 10_BASE, lower byte register for Windows
Sound System)

Write the value 0x30 to the WRITE_DATA register (PC 1/0O Address 0x239)
(Sets lower byte of the IO_BASE register [lower byte of the logical device’'s PC
I/O address] to Ox30—Step 4 sets the Windows Sound System address to PC I/0O
Address 0x530. For other 1/0O Address range options, see Table 2.5.)

5. Write the value 0x70 tathe ADDRESSregister (PC 1/0 Address 0x238)
(Setsthe AD1812 register index to Interrupt level select O register for Windows
Sound System)

Write the value OX0A to the WRITE_DATA register (PC I/O Address 0x239)
(Sets the interrupt level to 10—see Table 2.5 for additional Interrupt request level
options)

6. Write the value 0x74 to the ADDRESSegister (PC I/O Address 0x238)
(Setsthe AD1812 register index to DMA channel select €aptureregister for
Windows Sound System)

Write the value 0x05 to the WRITE_DATA register (PC 1/0O Address 0x239)
(Setsthe DMA channel select O to channel 5, 16-bit DM Aapture—see Table 2.5
for additional DM A options)
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Note: If you do not enable thecaptureDMA channel all DMA (botltapture&
playback occurs on theplaybackDMA channel. Also, note that simultaneous
capture and playback igiot possible using single channel DM A mode.

7. Write the value 0x75 to the ADDRESSegister (PC I/0O Address 0x238)
(Sets the AD1812 register index to DMA channel select @laybackregister for
Windows Sound System)

Write the value 0x06 to the WRITE_DATA register (PC 1/0O Address 0x239)
(Sets the DMA channel select 0 to channel 6, 16-bit DM playback—see Table
2.5 for additional DM A options)

At this point, you have configured the Windows Sound System device. The deviceis
ready to be activated or an 1/O port conflict check can be performed.

In Tables 2.4 through 2.10 the following acronyms describe register and bit types. (RO)
Read Only, (WO) Write Only (WM) Write only Momentaryand (RW) Read/Write.

Table2.4 Non-Plug & Play | SA Bus Registers (PnP pin de-asserted)

Port Name PC 1/0O Address Type

ADDRESS 0x234 Write Only (WO)
WRITE_DATA 0x235 Write Only (WO)
READ_DATA Relocatable in the range Read Only (RO)

0x203 - Ox3FF
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Table2.5 Non-Plug & Play AD1812 ADDRESSRegister Values

Register Name

ADDRESS

Definition (value)

Set RD_DATA Port

0x00 WO

Sets the address-value of the READ_DATA port.
A write to this register must be performed before
any reads. The contents of RD_DATA (bits[7:0])
correspond to part of (bits[9:2]) the PC I/O
address of the READ_DATA port. The upper bits

[15:10] of the PC I/O address contain zeros and thg

lower bits[1:0] contain onesThese bits are not
user accessible,shown in gray typein example .

The location of READ_DATA is Relocatable in th
range 0x203 to Ox3FF.

Example To set the PC 1/0O address of the
READ_DATA port to 0x21F, write 0x87 to the
RD_DATA port register. The example below
indicates the relationship between the bitsin each
register. Bit [7] of RD_DATA issetto 1 aways.

READ_DATA
Address: Ob0000,0010,0001,1111 = Ox21F

RD_DATA contents:  0b1000,0111 = 0x87

174

D

Config Control

0x02 WM

Resets all logical devices.

Write (1) to bit [0:0] to reset all AD1812 logical
devices.

The contents of the configuration registers are set
to power up values. Logical devices are inactive
and the I/O ranges are disabled (set to zero).

Logical Device
Number (LDN)

0x07 RW

Selects the current logical device.

All reads and writes of 1/0, DMA, and interrupt
configuration registers access the logical devices
indexed by this register. AD1812 logical device
number indices are:

0x00 (Window Sound System)
0x01 (Sound Blaster)

0x02 (AdLib Music synthesis)
0x03 (MIDI port)

0x04 (Game port)

0x05 (Modem)
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Table 2.5 Non-Plug & Play AD1812 ADDRESRegister Values (continued)

Register Name

ADDRESS

Definition (value)

Powerdown

0x20 RW

Controls powerdown operations. (For bit
definitions, see Chapter 3AD1812 Registers)
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Table2.6 Non-Plug & Play AD1812 ADDRESS Register Values (Windows Sound
System, L DN==0)

Register Name ADDRESS | Definition (value)

Activate 0x30 RW Activates the device on the | SA bus.
Write (1) to bit [0] to activate the device.

Note: Do not enable Activate and I/0O Range
Check at the same time. Bits[7:1] of thisregister
return (0) on reads. An inactive device doesot
respond to writes to its 1/O address, interrupt
(IRQ), or DMA request (DRQ).

I/O Range Check 0x31 RW Checks for 1/0 port conflicts with other devices on
ISA bus.

Write (1) to bit [0] to select 0x55 return on device
reads in the programmed range.

Write (0) to bit [0] to select OXAA return on devicg
reads in the programmed range.

Write (1) to bit [1] to enable 1/O check.

Note: Do not enable I/0O Range Check and
Activate at the same time. Bits [7:2] of this registel
return (0) on reads.

I/O port base address| 0x60 RW Holds PC 1/0O base address.
0x61 RW Write upper byte to 0x60—I10_BASE, bits [15:8]
Write lower byte to 0x61—IO_BASE, bits[7:0]

Note: The Windows Sound System address range
is from 0x0008 to OXxFFF8. The most commonly
used address is 0x530. The range is 8 bytes long
and must be aligned to an 8 byte memory
boundary.

Interrupt request 0x70 RW Holds the PC interrupt level selection.

level select 0 Write IRQ value to bits [3:0] to set the PC
interrupt level, where valid IRQ values are: 3, 4,5
7,910, 11, & 12

Note: An IRQ value of O represents no interrupt
selection. The most commonly used IRQs are 10 &
11.
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Table2.6 Non-Plug & Play AD181ADDRESSRegister Values
(Window Sound System, L DN==0)

(continued)

Register Name

ADDRESS

Definition (value)

Interrupt request
type select O

0x71 RO

Holds the PC interrupt sensitivity selection.

This Read Only (RO) register contains the value
0x02, indicating that the interrupt sensitivity is set
to active-high & edge-sensitive. The contents of
this register cannot be changed and it is included
only for Plug & Play compatibility.

DMA channel
select O

0x74 RW

Holds thecaptureDMA channel selection.

Write channel value to bits [2:0], where valid
channel values are:

0,1, or 3 (for 8-bit DMA)
4 (for no DMA)
5, 6, or 7 (for 16-bit DMA)

Note: In Plug & Play terms, a Windows Sound
System Configuration that includes two 16-bit
DMA channels igGood, one 16-bit & one 8-bit
DMA channel or two 8-bit DMA channelsis
Acceptable and one 16-bit DMA channel or one 84
bit DMA channel isSub-optimal.

If you do not enable thecaptureDMA channel all
DMA (bothcapture& playback occurs on the
playbackDMA channel. Also, note that
simultaneous capture and playback isot possible
using single channel DMA mode

DMA channel
select 1

0x75 RW

Holds theplayback DM A channel selection.

Write channel value to bits [2:0], where valid
channel values are:

0,1, or 3 (for 8-bit DMA)
4 (for no DMA)
5, 6, or 7 (for 16-bit DMA)
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Table2.7 Non-Plug & Play AD1812 ADDRESSRegister Values (Sound Blaster,

Register Name

ADDRESS

Definition (value)

Activate

0x30 RW

Activates the device on the | SA bus.
Write (1) to bit [0] to activate the device.

Note: Do not enable Activate and I/0O Range
Check at the same time. Bits[7:1] of thisregister
return (0) on reads. An inactive device doesot
respond to writes to its /O address, interrupt
(IRQ), or DMA request (DRQ).

I/0O Range Check

0x31 RW

Checks for 1/0 port conflicts with other devices on
ISA bus.

Write (1) to bit [0] to select 0x55 return on device
reads in the programmed range.

Write (0) to bit [0] to select OXAA return on devicg
reads in the programmed range.

Write (1) to bit [1] to enable 1/O check.

Note: Do not enable I/0O Range Check and
Activate at the same time. Bits [7:2] of this registel
return (0) on reads.

1/O port base address

0x60 RW
0x61 RW

Holds PC 1/0O base address (10-bit descriptor, bits
[15:10] are zero).

Write 2-bits to 0x60—IO_BASE, bits [9:8].
Write lower byte to Ox61—I1O_BASE, bits[7:0].

Note: The Sound Blaster Pro address ranges
from 0x010 to Ox3F0. Therange is 16 bytes long
and must be aligned to a 16 byte memory
boundary. In Plug & Play terms, a Sound Blaster
Configuration that has a base address of 0x220 or
0x240 isAcceptableand Sub-optimal if between
0x010 to Ox3FO0 (other than 0x220 or 0x240)
because most games will not recognize these non-
standard ports.
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Table 2.7 Non-Plug & Play AD181ADDRESSRegister Values
(Sound Blaster, LDN==1)

(continued)

Register Name

ADDRESS

Definition (value)

Interrupt request
level select O

0x70 RW

Holds the PC interrupt level selection.

Write IRQ value to bits [3:0] to set the PC
interrupt level, where valid IRQ values are: 3, 4,5
7,9, 10,11, & 12.

Note: An IRQ value of O represents no interrupt
selection. The most commonly used IRQsare 5 &
7.

Interrupt request
type select O

0x71 RO

Holds the PC interrupt sensitivity selection.

This Read Only (RO) register contains the value
0x02, indicating that the interrupt sensitivity is set
to active-high & edge-sensitive. The contents of
this register cannot be changed and it is included
only for Plug & Play compatibility.

DMA channel
select O

0x74 RW

Holds the PC DMA channel selections.

Write channel value to bits [2:0], where valid
channel values are:

1,0,0r3
4 (for no DMA)
The most commonly used DMA channel is 1.

Table2.8 Non-Plug & Play AD1812 ADDRESSRegister Values (AdLib Music
Synthesis, LDN==)

Register Name ADDRESS | Definition (value)

Activate 0x30 RW Activates the device on the ISA bus.
Write (1) to bit [0] to activate the device.
Note: Do not enable Activate and I/0O Range
Check at the same time. Bits[7:1] of thisregister
return (0) on reads. An inactive device doesot
respond to writes to its 1/O address, interrupt
(IRQ), or DMA request (DRQ).
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Table 2.8 Non-Plug & Play AD181ADDRESSRegister Values
(AdLib Music Synthesis, LDN==2)
(continued)

Register Name ADDRESS | Definition (value)

I/O Range Check 0x31 RW Checks for 1/0 port conflicts with other devices on
ISA bus.

Write (1) to bit [0] to select 0x55 return on device
reads in the programmed range.

Write (0) to bit [0] to select OXAA return on devicg
reads in the programmed range.

Write (1) to bit [1] to enable 1/O check.

Note: Do not enable I/0O Range Check and
Activate at the same time. Bits [7:2] of this registel
return (0) on reads.

I/O port base address| 0x60 RW Holds PC 1/0O base address (10-bit descriptor, bits
Ox61 RW [15:10] are zero).

Write 2-bits to 0x60—IO_BASE, bits [9:8].
Write lower byte to Ox61—I1O_BASE, bits[7:0].

Note: The AdLib address ranges from 0x008 to
O0x3F8. Therangeis 4 bytes long and must be
aligned to an 8 byte memory boundary. In Plug &
Play terms, an AdLib Configuration that has a basq
address of 0x388 isAcceptableand Sub-optimal if
between 0x008 to 0x3F8 (other than 0x388)
because most games will not recognize these non-
standard ports.

Table2.9 Non-Plug & Play AD1812 ADDRESSRegister Values (MIDI, LDN==3)

Register Name ADDRESS | Definition (value)

Activate 0x30 RW Activates the device on the | SA bus.
Write (1) to bit [0] to activate the device.

Note: Do not enable Activate and I/0O Range
Check at the same time. Bits[7:1] of thisregister
return (0) on reads. An inactive device doesot
respond to writes to its 1/O address, interrupt

(IRQ), or DMA request (DRQ).
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Table 2.9 Non-Plug & Play AD181ADDRESSRegister Values

(MIDI, LDN==3)

(continued)

Register Name

ADDRESS

Definition (value)

I/0O Range Check

0x31 RW

Checks for 1/0 port conflicts with other devices on
ISA bus.

Write (1) to bit [0] to select 0x55 return on device
reads in the programmed range.

Write (0) to bit [0] to select OXAA return on devicg
reads in the programmed range.

Write (1) to bit [1] to enable 1/O check.

Note: Do not enable I/0O Range Check and
Activate at the same time. Bits [7:2] of this registel
return (0) on reads.

1/O port base address

0x60 RW
0x61 RW

Holds PC 1/0O base address (10-bit descriptor, bits
[15:10] are zero).

Write 2-bits to 0x60—IO_BASE, bits[9:8]
Write lower byte to Ox61—10O_BASE, bits[7:0]

Note: The MIDI address rangds from 0x008 to
O0x3F8. Therangeis 4 bytes long and must be
aligned to a 16 byte memory boundary. In Plug &
Play terms, aMIDI Configuration that has a base
address of 0x330 isAcceptableand Sub-optimal if
between 0x010 to Ox3FO0 (other than 0x330)
because most games will not recognize these non-
standard ports.

Interrupt request
level select O

0x70 RW

Holds the PC interrupt level selection.

Write IRQ value to bits [3:0] to set the PC
interrupt level, wherevalid IRQ values are: 3, 4,5
7,910, 11, & 12

Note: An IRQ value of O represents no interrupt
selection; IRQ 9 is the most commonly used.

Interrupt request
type select O

0x71 RO

Holds the PC interrupt sensitivity selection.

This Read Only (RO) register contains the value
0x02, indicating that the interrupt sensitivity is set
to active-high & edge-sensitive. The contents of
this register cannot be changed and it is included
only for Plug & Play compatibility.
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Table2.10 Non-Plug & Play AD1812 ADDRESSRegister Values (Game Port,

L DN==4)

Register Name

ADDRESS

Definition (value)

Activate

0x30 RW

Activates the device on the | SA bus.
Write (1) to bit [0] to activate the device.

Note: Do not enable Activate and I/0O Range
Check at the same time. Bits[7:1] of thisregister
return (0) on reads. An inactive device doesot
respond to writes to its /O address, interrupt
(IRQ), or DMA request (DRQ).

I/0O Range Check

0x31 RW

Checks for 1/0 port conflicts with other devices on
ISA bus.

Write (1) to bit [0] to select 0x55 return on device
reads in the programmed range.

Write (0) to bit [0] to select OXAA return on devicg
reads in the programmed range.

Write (1) to bit [1] to enable 1/O check.

Note: Do not enable I/0O Range Check and
Activate at the same time. Bits [7:2] of this registel
return (0) on reads.

1/O port base address

0x60 RW
0x61 RW

Holds PC 1/0O base address (10-bit descriptor, bits
[15:10] are zero).

Write 2-bits to 0x60—IO_BASE, bits [9:8].
Write lower byte to Ox61—I1O_BASE, bits[7:0].

Note: The Game Port address range is from 0x001
to Ox3FF. Therangeis 1 byte long. In Plug & Play
terms, a Game Port Configuration that has a base
address of 0x201 isAcceptableand Sub-optimal if
between 0x001 to Ox3FF (other than 0x201)
because most games will not recognize these non-
standard ports.
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Table2.11 Non-Plug & Play AD1812 ADDRESSRegister Values (M odem,

L DN==5)

Register Name

ADDRESS

Definition (value)

Activate

0x30 RW

Activates the device on the | SA bus.
Write (1) to bit [0] to activate the device.

Note: Do not enable Activate and I/0O Range
Check at the same time. Bits[7:1] of thisregister
return (0) on reads. An inactive device doesot
respond to writes to its /O address, interrupt
(IRQ), or DMA request (DRQ).

I/0O Range Check

0x31 RW

Checks for 1/0 port conflicts with other devices on
ISA bus.

Write (1) to bit [0] to select 0x55 return on device
reads in the programmed range.

Write (0) to bit [0] to select OXAA return on devicg
reads in the programmed range.

Write (1) to bit [1] to enable 1/O check.

Note: Do not enable I/0O Range Check and
Activate at the same time. Bits [7:2] of this registel
return (0) on reads.

1/O port base address

0x60 RW
0x61 RW

Holds PC 1/0O base address (10-bit descriptor, bits
[15:10] are zero).

Write 2-bits to 0x60—IO_BASE, bits [9:8].
Write lower byte to Ox61—I1O_BASE, bits[7:0].

Note: The Modem device addressange is from
0x008 to Ox3F8. The range is 8 bytes long and
must be aligned to an eight byte memory boundary.
In Plug & Play terms, a Modem Configuration thal
has a base address of 0x3F8 (with IRQ4), 0x2F8
(with IRQ3), Ox3ES8 (with IRQ4), or Ox2ES8 (with
IRQ3) isAcceptable The configuration is
Sub-optimal if using an address between 0x008 to
Ox3F8 (other than above combinations) because
most serial devices will not recognize these non-
standard ports.
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Table 2.11 Non-Plug & Play AD181 ADDRESSRegister Values
(Modem, LDN==5)

(continued)

Register Name

ADDRESS

Definition (value)

Interrupt request
level select O

0x70 RW

Holds the PC interrupt level selection.

Write IRQ value to bits [3:0] to set the PC
interrupt level, where valid IRQ values are: 3, 4,5
7,9, 10, 11, & 12 (see I/O Port Address for
address and interrupt combinations).

Interrupt request
type select O

0x71 RO

Holds the PC interrupt sensitivity selection.

This Read Only (RO) register contains the value
0x02, indicating that the interrupt sensitivity is set
to active-high & edge-sensitive. The contents of
this register cannot be changed and it is included
only for Plug & Play compatibility.
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24 AD1812 Windows Sound System Codec Programming

Programmable sample rate, gain, attenuation, muting, mixing, and companding features of
the AD1812' s integrated codec provide many performance options when using the part.
Builtin support for Direct Memory Accessing (DMA) and Programmed 1/0O (PIO) also
provides several options for data transfer.

This section on codec programming provides an overview of the programmable features
of the codec. The codec programming topics in this section include the following:

Codec Data Formats & Sequencing-This section covers the data types and data
transfer sequences supported by the codec.

Codec DMA & PIO Transfers—This section provides procedural overviews of DMA
& PIO transfers and modes.

Codec I/0O Mixing, Gain, & Attenuation—This section provides an overview of the
programmable controls for the codec’ s mixing, gain, attenuation, and mute features.

Codec Autocalibration—This section provides a procedural overview of codec
autocalibration.

Codec Sample Rate Operations—This section provides a procedural overview of the
codec’ s programmable sample rate features.

Codec Powerdown Operations-This section provides a procedural overview of the
codec’ s programmable powerdown features.
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2.4.1 Codec Data Formats & Sequencing

This section describes the data formats supported by the AD1812’ s integrated codec and
the order in which the data can be sent during PIO and DMA transfers. Some tertist
this section uses in describing the codec data formats and data transfer sequences are
defined as follows:

Companding—Compression/Decompression. The AD1812 supports p-Law, A-Law,
and IMA-ADPCM voice band audio compression/decompression.

Big Endian 16-Bit Sgned (Two’'s Complement)- 16-bit Linear data format; the most
significant (Upper) byte is sent first.

Little Endian 16-Bit Sgned (Two’s Complement-16-bit Linear data format; the least
significant (Lower) byteis sent first.

Pulse Code Modulation (PCM}—8-bit Linear data format

p-Law & A-Law PCM—8-bit Companded formats of PCM data (Defined by CCITT
G.711 recommendation).

Inter active Multimedia Association-Adaptive Differential Pulse Code Modulation
(IMA-ADPCM)—4-bit Companded format of PCM Data

The codec supports three linear and three companded data formats. Y ou can transfer data
in any of the following formats:

Linear, Big Endian 16-Bit SignedTwo’s Complement)
Linear, Little Endian 16-Bit Signed (Two’'s Complement)
Linear, Unsigned, 8-Bit PCM

p-Law Companded, 8-Bit PCM

A-Law Companded, 8-Bit PCM

IMA-ADPCM Companded, 4-Bit PCM

Regardless of the data format used, the AD1812’ s codec always transfers 32-bits of data
(two 16-bit words). The number of samples sent in each 32-bit packet (with no unused
bits) varies with the data format (4, 8, or 16-bit, Sgned, Unsigned, or Companded).

Program the DM A countersin the AD1812's codec with the number 8AMPLES
to be transferred.The sample counters in the codec count the number of samples
transferred, not the number of 32-bit packets.
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Each time a 32-bit packet is transferred, the codec decrements the counters by the number
of samplesin the packet. To determine the number of transfers required to cause a
counter underflow—indicated when the codec sets the INT bit—for a programmed sample
count (Number of Samples) and data format (Samples per Packet), use the following
formula:

] & 6 U
¥ o S = ¥
Number of Transfers = ! TRUNC ¢ Number of ples — + 1!’,
i é §Number of Samples 0+ :
f Packet 20 b

Note: During playback DMA if the number of samples to be transferrednst evenly
divisible by the number of samplesin a packdgjll the unused portion of the last packet
with either a mid-scale value or the value of the last sample

Example: If you program the transfer count to 7f¢r 7 sampleg in 8-bit mono format,
how many packet transfers are required to send/receive the samples?

The codec sends/receives 4 samples in each 32-bit packet in 8-bit mono format.
(For acomplete list of sample to packet ratios in supported formats, see tables
2.11, 2.12, and 2.13.). From the truncated transfer count formula, you can
calculate the number of packet transfers required to send the samples as

follows:
] 2 6 U
¥ c + ¥
Number of Transfers = ! TRUNC 9% T+1 l, =2
i é Samples 0+ :
f Packet 20 b

After two 32-bit transfers (four samples per transfer) in this casdp¢ Current
Count register underflows—and the codec generates an interrupt (sets INT bit).

Figures 2.1 through 2.6 display the relationship between 32-bit data transfers used by the
codec and the number of samples per transfer sent in stereo, mono, 4-bit, 8-bit, and 16-bit
modes. It is useful to compare the information displayed in these figures with data transfer
sequences listed in Tables 2.12 through 2.14.

As shown in the tablesthe number ofsamples passed in a 32-bit codec data transfer varies
depending on theformat of thedata sent. Note that in mono mode the codec only uses
the left channel.
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IOR/IOW

DATA[15:0]

Figure2.7 Codec Transfers 16-Bit I nterface

Table2.12 Codec Transfers 16-Bit I nterface, No Byte SwayP/CINF8=0, P/CBSW=0)

Format Word 1 (16-bit) Word 0 (16-bit)
MSB LSB | MSB LSB
Mono, 16-bit Upper 8-bitsof | Lower 8-bitsof | Upper 8-bitsof | Lower 8-bits of
Little Endian Sample 1 Sample 1 Sample 0 Sample 0
Left Channel Left Channel Left Channel Left Channel
Stereo, 16-bit Upper 8-bitsof | Lower 8-bitsof | Upper 8-bitsof | Lower 8-bits of
Little Endian Sample 0 Sample 0 Sample 0 Sample 0
Right Channel Right Channel Left Channel Left Channel
Mono, 8-bit Sample 3, 8-bits| Sample 2, 8-bits| Sample 1, 8-bits| Sample 0, 8-bits|
Linear PCM
pn-Law PCM Left Channel Left Channel Left Channel Left Channel
A-Law PCM
Sereo, 8-bit Sample 1, 8-bits| Sample 1, 8-bits| Sample 0, 8-bits| Sample 0, 8-bits|
Linear PCM
p-Law PCM Right Channel Left Channel Right Channel Left Channel
A-Law PCM
Mono, 4-bit Sample| Sample| Sample| Sample| Sample| Sample| Sample| Sample
IMA-ADPCM | 7 4-bitg 6, 4-bitg 5, 4-bitg4, 4-bitg 3, 4-bits 2, 4-bitg 1, 4-bitg 0, 4-bits
Left Left Left Left Left Left Left Left
Channel | Channel | Channel | Channel | Channel | Channel | Channel | Channel
Sereo, 4-bit Sample| Sample| Sample| Sample| Sample| Sample| Sample| Sample
IMA-ADPCM |3 4-bitg 3, 4-bitg 2, 4-bitg 2, 4-bitg 1, 4-bits 1, 4-bitg 0, 4-bitg 0, 4-bits
Right Left Right Left Right Left Right Left
Channel | Channel | Channel | Channel | Channel | Channel | Channel | Channel
Mono, 16-bit Lower 8-bitsof | Upper 8-bitsof | Lower 8-bitsof | Upper 8-bits of
Big Endian Sample 1 Sample 1 Sample 0 Sample 0
Left Channel Left Channel Left Channel Left Channel
Stereo, 16-bit Lower 8-bitsof | Upper 8-bitsof | Lower 8-bitsof | Upper 8-bits of
Big Endian Sample 0 Sample 0 Sample 0 Sample 0
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Format Word 1 (16-bit) Word 0 (16-bit)
MSB LSB | MSB LSB
Mono, 16-bit Upper 8-bitsof | Lower 8-bitsof | Upper 8-bitsof | Lower 8-bits of
Little Endian Sample 1 Sample 1 Sample 0 Sample 0
Left Channel Left Channel Left Channel Left Channel
Right Channel Right Channel Left Channel Left Channel
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IOR/IOW

DATA[15:0]

Figure2.8 Codec Transfers 16-Bit I nterface

Table2.13 Codec Transfers 16-Bit I nterface, With Byte Swayp/CINF8=0, PPCBSW=1)

Format Word 1 (16-bit) Word 0 (16-bit)
MSB LSB | MSB LSB
Mono, 16-bit Lower 8-bitsof | Upper 8-bitsof | Lower 8-bitsof | Upper 8-bits of
Little Endian Sample 1 Sample 1 Sample 0 Sample 0
Left Channel Left Channel Left Channel Left Channel
Stereo, 16-bit Lower 8-bitsof | Upper 8-bitsof | Lower 8-bitsof | Upper 8-bits of
Little Endian Sample 0 Sample 0 Sample 0 Sample 0
Right Channel Right Channel Left Channel Left Channel
Mono, 8-bit Sample 2, 8-bits| Sample 3, 8-bits| Sample 0, 8-bits| Sample 1, 8-bits|
Linear PCM Left Channel Left Channel Left Channel Left Channel
p-Law PCM
A-Law PCM
Sereo, 8-bit Sample 1, 8-bits| Sample 1, 8-bits| Sample 0, 8-bits| Sample 0, 8-bits|
Linear PCM Left Channel Right Channel Left Channel Right Channel
p-Law PCM
A-Law PCM
Mono, 4-bit Sample| Sample| Sample| Sample| Sample| Sample| Sample| Sample
IMA-ADPCM | 4-bitg 4, 4-bitg 7, 4-bitg 6, 4-bitg 1, 4-bitg 0, 4-bitg 3, 4-bitg 2, 4-bits
Left Left Left Left Left Left Left Left
Channel | Channel | Channel | Channel | Channel | Channel | Channel | Channel
Sereo, 4-bit Sample| Sample| Sample| Sample| Sample| Sample| Sample| Sample
IMA-ADPCM | % 4-bitg 2, 4-bitg 3, 4-bitg 3, 4-bitg 0, 4-bitg 0, 4-bitg 1, 4-bitg 1, 4-bits
Right Left Right Left Right Left Right Left
Channel | Channel | Channel | Channel | Channel | Channel | Channel | Channel
Mono, 16-bit Upper 8-bitsof | Lower 8-bitsof | Upper 8-bitsof | Lower 8-bits of
Big Endian Sample 1 Sample 1 Sample 0 Sample 0
Left Channel Left Channel Left Channel Left Channel
Stereo, 16-bit Upper 8-bitsof | Lower 8-bitsof | Upper 8-bitsof | Lower 8-bits of
Big Endian Sample 0 Sample 0 Sample 0 Sample 0
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Format Word 1 (16-bit) Word 0 (16-bit)
MSB LSB | MSB LSB
Mono, 16-bit Lower 8-bitsof | Upper 8-bitsof | Lower 8-bitsof | Upper 8-bits of
Little Endian Sample 1 Sample 1 Sample 0 Sample 0
Left Channel Left Channel Left Channel Left Channel
Right Channel Right Channel Left Channel Left Channel
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Figure2.9 Codec Transfers 8-Bit Interface

Table2.14 Codec Transfers 8-Bit Interface (P/CINF8=1)

Format Byte 3 Byte 2 Byte 1 Byte O
MSB LSB | MSB LSB | MSB LSB | MSB LSB
Mono, 16-bit Upper 8-bitsof | Lower 8-bitsof | Upper 8-bitsof | Lower 8-bits of
Little Endian Sample 1 Sample 1 Sample 0 Sample 0
Left Channel Left Channel Left Channel Left Channel
Stereo, 16-bit Upper 8-bitsof | Lower 8-bitsof | Upper 8-bitsof | Lower 8-bits of
Little Endian Sample 0 Sample 0 Sample 0 Sample 0
Right Channel Right Channel Left Channel Left Channel
Mono, 8-bit Sample 3, 8-bits| Sample 2, 8-bits| Sample 1, 8-bits| Sample 0, 8-bits|
Linear PCM
pn-Law PCM Left Channel Left Channel Left Channel Left Channel
A-Law PCM
Sereo, 8-bit Sample 1, 8-bits| Sample 1, 8-bits| Sample 0, 8-bits| Sample 0, 8-bits|
Linear PCM
pn-Law PCM Right Channel Left Channel Right Channel Left Channel
A-Law PCM
Mono, 4-bit Sample| Sample| Sample| Sample| Sample| Sample| Sample| Sample
IMA-ADPCM | 7 4-bitg 6, 4-bitg 5, 4-bitg4, 4-bitg 3, 4-bits 2, 4-bitg 1, 4-bitg 0, 4-bits
Left Left Left Left Left Left Left Left
Channel | Channel | Channel | Channel | Channel | Channel | Channel | Channel
Sereo, 4-bit Sample| Sample| Sample| Sample| Sample| Sample| Sample| Sample
IMA-ADPCM |3 4-bitg 3, 4-bitg 2, 4-bitg 2, 4-bitg 1, 4-bitg 1, 4-bitg 0, 4-bitg 0, 4-bits
Right Left Right Left Right Left Right Left
Channel | Channel | Channel | Channel | Channel | Channel | Channel | Channel
Mono, 16-bit Lower 8-bitsof | Upper 8-bitsof | Lower 8-bitsof | Upper 8-bits of
Big Endian Sample 1 Sample 1 Sample 0 Sample 0
Left Channel Left Channel Left Channel Left Channel
Stereo, 16-bit Lower 8-bitsof | Upper 8-bitsof | Lower 8-bitsof | Upper 8-bits of
Big Endian Sample 0 Sample 0 Sample 0 Sample 0
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Right Channel

Right Channel

Left Channel

Left Channel
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2.4.2 Codec DMA & PIO Data Transfers

Y ou can transfer datato and from the AD1812’ s codec using the chip’s built-in support
for Direct Memory Accessing (DMA) and Programmed Input/Output (PI1O). This section
describes the order of operations for both transfer methods. Note these procedures are
subject to signal timing restrictions described in th&D 1812 SoundPort Controller Data
Sheet.

Toinitiatea DM A procesausing the AD1812’ s integrated codec, useate following
steps:

1)

2)

3)

4)

5)

Enter Mode Change Enable state by setting the M CE bit of Codec Index Address
register. (You must put the codec in M CE state to modify the contents of Codec
Indexed register 0x09—except for the PEN and CEN bit}.

Select dual or single channel DMA by writing a0 for dual or a1 for single to the SDC
bit in Codec Indexed register 0x09.

Note that if asingle DMA channel is configured for the AD1812 Codec, that
channel is the playback channel; all DMA transfers (playback or capture) occur on
the playback channel. The codec supports single channel DM A, dual channel DMA
(full-duplex capture/playback), single channel DMA/PIO (one of each at the same
time) and dual channel PIO modes. Use the PIO procedure (follows thisDMA
procedure) to set up a PIO channel.

Use steps (a) and/or (b) to set up DMA channels:

a) Select (while the playback channel is disabled, PEN=0) the playback data format,
stereo/mono, byte swapping, and interface with the PFMT, PC/L, PS/M, PBSW,
and PINF8 bitsin Codec Indexed register 0x08.

b) Select (while the capture channel is dabled, CPEN=0) the capture data format,
stereo/mono, byte swapping, and interface with the CFMT, CC/L, CS/M, CBSW,
and CINF8 bitsin Codec Indexed register Ox1C.

Select the sample rate with the FU and FL bitsin Codec Indexed registers 0x16 and
0x17 (FU must be loaded before FL).

Load the Lower then Upper Base Count registers (Codec Indexed registers OxOF then
OxOE) with the number of samples to playback. For capture, load the Capture L ower
then Upper Base Count registers (Codec Indexed registers Ox1fhen OX1E).

(Continued — Notes on this step continued on next page)

AD1812 SoundPort Controller User's Manual 2-33
Chapter 2—AD1812 Programming



6)

7)

8)

9)

(Continued — Notes on this step continued from previous page)

Note that the DMA count registers select the number ofamplessent or received.
For a description of the relationship between data formats, samples, and the 32-bit
transfers used by the codec, see the previous sectior;odec Data Formats &

Sequencing

Also note that the codec only loads the current count registers when either:
(1) You write to an Upper Base Count register (OXOE or Ox1E), of2) A DMA
counter interrupt occurs.

Finally, note that once DMA transfers are enabled the codec decrements by the
number of samples sent or received in a 32-bit codec transfer. On the next data
transfer after the number of samplesin the current count is reached (underflow),
the codec issues an interrupt (indicates this by setting the INBit) and
automatically reloads the current count registers.

Enable playback (set PENbit & clear PPIObit) and/or capture (set CENbit & Clear
CPIO bit) in Codec Indexed register 0x09.

Note that you can abort the DMA transfer at any point by disabling DMA (clear
the PEN and/or CEN bits) without entering MCE stateSee note in step 9 on
terminating a DMA process.

Start DMA by exiting Mode Change Enable state (clear the M CE bit of Codec Index
Address register) with playback and/or capture control bits set (PEN and/or CEN).

Clear the codec interrupt that occurs after the DMA transfer is complete (count
underflow) by writing to the Codec Status register (clearing INSticky bit).

Note that (unless the TRD bit in the Codec Index Address register is SeEDMA
continues whether or not you clear the INT bit. Clear the INT bit so the bit can
indicate when the next batch of datais needed.

End the DMA process by disabling playback (clear PEDIt) and/or capture (clear
CEN bit) in Codec Indexed register 0x09.

Note that you must service the last sample in the last 32-bit codec transfer after the
DMA process is terminated to complete the processf you disable a DMA

channel (clear the PEN or CEN bits) while the AD1812 DMA request pin is
active, the last complete 32-bit codec transfer (and all the samples within that
transfer) must be serviced before the AD1812 deasserts the DMA request pin.
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Toinitiate a PIO procesausing the AD1812’ s integrated codec, usete followingsteps:

1) Enter Mode Change Enable state by setting the M CE bit of Codec Index Address
register. (You must put the codec in M CE state to modify the contents of Codec
Indexed register 0x09—except for the PEN and CEN bit}.

2) Use steps (a)and/or (b) to set up a PIO channel:

a) Select (while the playback channel is disabled, PEN=0) the playback data format,
stereo/mono, byte swapping, and interface with the PFMT, PC/L, PS/M, PBSW,
and PINF8 bitsin Codec Indexed register 0x08.

b) Select (while the capture channel is disabled, CPEN=0) the capture data format,
stereo/mono, byte swapping, and interface with the CFMT, CC/L, CS/M, CBSW,
and CINFS8 bits in Codec Indexed register 0x1C.

3) Select the sample rate with the FU and FL bits in Codec Indexed registers 0x16 and
0x17 (FU must be loaded before FL).

4) Enable capture or playback PIO by setting either the playback bits (PERPIO=1) or
capture bits (CEN=CPIO=1) in Codec Indexed register 0x09.

Note that the codec supports single channel PIO and single channel DMA/PIO
(one of each at the same time) modes. Use the DM A procedure (precedes this PIO
procedure) to set up aDMA channel.

5) Start PIO by exiting Mode Change Enable state (clear the MCE bit of Codec Index
Address register) with playback and/or capture control bits set (PEN and/or CEN).

6) Poll the capture data ready (CRD¥1) or playback data ready (PRD¥1) bitsin the
Codec Status register. Read or write when data is ready.

Note that the codec clears the appropriate data ready bit when playback datais
valid (just written, donot overwrite) and/or capture data idresh (just received,
not yet read).

Also note that the DMA counters can be used to count the number of samples sent
or received during a PIO process and generate codec interrupts. Clear the IEN bit
in Codec Indexed register OxOA, if you want to inhibit codec interrupts (PC
interrupts only, not the INT bit) during a PIO process.

7) End the PIO process by clearing the playback and/or capture control bits (PEN and/or
CEN).
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2.4.3 Codec 1/0O Mixing, Gain, & Attenuation

The AD1812 sintegrated codec provides control for gain, attenuation, and digital mixing
through a set of registers. This section provides a overview of these audio controls. For
information on each of the codec registers mentioned in this section, see Chapter 3,
AD1812 Registers

Figure 2.10 shows a block diagram of the AD1812 controller’s codec and indicates the
indices of the control registers for each stage.

O, Ox10

L_MIC o— - 000
F_MIC o - - GAIN &p ADC =)
L LINE & Do, et -
F_LIMNE H 5
all=1 -
L o 5 |-=|GAIN|e 8D ADC -
Foall=1 O - 3
M
T 1
o DIGITAL M
0x10 3 Oxl1 o Ox12 g D13 f 0xD2yp Ox034 |~ EInn] ATTENUATE
EIREIEEEa
4 4 1‘ L 0206
OuT o= (S5 ) AN et 80 0AC (o Bjm—0
L = T MUTE
rM_OUT O"— 0x07
T R 1 y F
= - - ATTEN. :
F_OUT e : @.. @.. 'r'-;.l MUTE [ a0 DAL -—diDQ—O
MOMNO_IM Cr I:I:-:1."-.-—| G | | G | 1) Control Pegister Indices are
L_AURZ 0 4 indicated with Qu##.
0x0d
F_Allx2 O P [2) Gain, Atrenuate, & Mute
blocks indicated by GAM

Figure2.10 Map of AD1812 Integrated Codec (With Control Registers)

The following are descriptions of the control registersindicated in Figure 2.10. Use the
figure and the following descriptions to correlate registers with mix, gain, and attenuate
control functions:

Left Input Control (Index Ox0Q

The LMGEDbit of thisregister controlsa0 or 20 dB gain onthe L_MIC input. The
LIG bits of thisregister control a0 to 22.5 dB gain on the left channel ADC input.
The LSShits of thisregister select the input source for the pre-ADC left channel gain
stage.
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Right Input Control (Index 0x0)

The RMGEDbit of this register controls a0 or 20 dB gain on the R_MIC input. The
RIG bits of thisregister control a0 to 22.5 dB gain on the right channel ADC input.
The RSShits of this register select the input source for the pre-ADC right channel
gain stage.

Left AUX1 Input Control (Index 0x02

The LM X1bit of this register controls amute on the L_AUX1 input. The LX1Bits

of thisregister control a 12 to -34.5 dB gain-attenuation on the L_AUX1 input to the
L_OUT output mixer.

Right AUX1 Input Control (Index Ox03

The RMX1bit of thisregister controls a mute on the R_AUX1 input. The RX1Bits

of thisregister control a 12 to -34.5 dB gain-attenuation on the R_AUX1 input to the
R_OUT output mixer.

Left AUX2 Input Control (Index 0x04)

The LM X2bit of this register controls amute on the L_AUX2 input. The LX2Bits

of thisregister control a12 to -34.5 dB gain-attenuation on the L_AUX2 input to the
L_OUT output mixer.

Right AUX2 Input Control (Index Ox0%

The RMX2bit of thisregister controls a mute on the R_AUX2 input. The RX2Bits
of thisregister control a 12 to -34.5 dB gain-attenuation on the R_AUX2 input to the
R_OUT output mixer.

Left Output Control (Index 0x0%

The LDM bit of thisregister controls a mute on the left channel DAC’ s output. The
LDA bits of thisregister control a0 to -94.5 dB attenuation on the left channel DAC’s
output passed to the L_OUT output mixer.

Right Output Control (Index OxOF

The RDM bit of this register controls a mute on the right channel DAC'’ s output. The
RDA bits of this register control a0 to -94.5 dB attenuation on the right channel
DAC' s output passed to the R_OUT output mixer.

Digital Mix/Attenuation (Index 0x0D

The DMEDbit of thisregister controls digital mixing of left and right channel ADCs
output passed to left and right channel DACs input. The DM Aits of this register
control a0 to -94.5 dB attenuation on the mixer’s output.

Alternate Feature Enable/Left MIC Input Control (Index 0x10)

The OL bit of thisregister controls the analog output line level, scaling outputs for
2.8Vppor 2Vpp full scale signal. The LM @its of this register control a 12 to -34.5
dB gain-attenuation on the L_MIC input (post LI1G gain) to the L_OUT output mixer.
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MIC Mix Enable/Right MIC Input Control (Index OxI1L

The RMMEand LMMEDbits of this register control passingtheR_MICand L_MIC
inputsto the R_OUT and L_OUT output mixers. The RM®its of this register
control a12 to -34.5 dB gain-attenuation on the R_MIC input (post RIG gain) to the
R_OUT output mixer.

Left Line Gain, Attenuate, Mute, Mix (Index 0x12)

The LLM bit of thisregister controls amute on the L_LINE input. The LLBits of
this register control a 12 to -34.5 dB gain-attenuation on the L_LINE input to the
L_OUT output mixer.

Right Line Gain, Attenuate, Mute, Mix (Index 0x13)

The RLM bit of thisregister controls a mute on the R_LINE input. The RL@Gits of
this register control a 12 to -34.5 dB gain-attenuation on the R_LINE input to the
R_OUT output mixer.

Mono Control (Index Ox1A

The MIM bit of this register controls a mute on the MONO_IN input. The MOMit
of thisregister controls a mute on the M_OUT output. The MIAits of this register
control a0 to -45 dB attenuation onthe M_IN input totheR_OUT and L_OUT
output mixers.

2.4.4 Codec Autocalibration

Codec autocalibration of theADCs and DA Csprovidesgreater accuracy by minimizing
DC offsets. At power on reset, the AD1812’ s codec always autocalibrates before you can
access it and then clears the ACAL bitThis section describes how to autocalibrate the
codec, if you determine it necessary at some time after power on reset.

Autocalibration occurs when the codeexits M ode Change Enable statecontrolled with
MCE bit in Codec Index Address registenyvith Autocalibration Enabled (ACAL bit setin
Codec Indexed register 0x09) If an autocalibration isiot performed on exiting the Mode
ChangeEnable state, the codec uses theADC and DA C offset compensations retained
from the most recent autocalibration.

Y ou can monitor thecompletion of autocalibration by pollinfpr a Low-High-Low
transition ofthe Autocalibrate-In-Progress (AC) bit inCodec Indexed register 0x0OB

(Test and Initialization register. This bit isset during autocalibratiorand cleared on
completion As an alternative to polling, you can assume autocalibration is complete 384
sample periods after it starts.

Note that data transfers enabled during autocalibration doot begin until the completion
of autocalibration.
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To perform an autocalibration of the AD1812’ s integrated codec, ushé followingsteps:

1) Set (write-1-to) the Mode Change Enable (M CIt bit in the WSS Codec Status
register.

2) Set (write-1-to) the AutocalibrationEnable(ACAL) bit in Codex Indexed register
0x09.

3) Clear (write-0-to) the Mode Change Enable (MCE) bit

After you have toggled theV CE bit, the Autocalibrate-In-Progress (AQlbit
transitiors from LO to Hl immediately This bit remairs HI for 384 sample
periods. Polingthe ACI bitfor its transitionsfrom Low to High andthen from
High to Low provides a flag for completion of autocalibration.

Note that during autocalibration the codec automatically utes the left and
right DAC outputs, AUX1 and AUX?2 inputsnd disables thedigital mix

Also note that whilethe autocalibration sequences in progress data output
from the ADCs ismeaninglessand inputs to the DACs areignored

2.4.5 Codec Sample Rate Operations

To modify the sample rate used by the AD1812’ s integrated codedyangethe rate inthe
Upper andthen Lower Frequency Select registe(writing to codec Indexed registers 0x16
and then 0x17) This feature of the integrated codec lets you modify treample rate
selection in 1 Hz increment®n the fly without entering M CEmode.

Note: Y ou must write to the Lower Frequency Select register (Ox17ast when changing
the frequency because writes to Codec Indexed register Ox17 force the codec to update
the current sample rate (16-bit register).
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2.4.6 Codec Powerdown Operations

Two types of registers control codec powerdown operations. The Plug & Play
Powerdown register (PnP Index 0x20) controls codec and DSP powerdown. Several
codec indexed registers (Powerdown Control-Index 0x1B & Total Powerdown-Index
0x1D) also control codec powerdown.

The powerdown functions that correspond between these two types of registers can be
controlled from either location, but the Plug & Play registers override the codec
registers. f the codec has been powered down using the Plug & Play Powerdown
register’s SP_ PWNDWN or TOT_PWRDWN bits, the codec must be powered up by
clearing those bits; the codec Total Powerdown register’s TOTPWD bit cannot override
the Plug & Play powerdown command. Table 2.15 lists the register bits that correspond.

Table2.15 Powerdown Bits (Plug & Play Versus Codec)

Plug & Play Registers Codec Registers Description (Type)
N/A Codec Index 0x1B, bit 5, 1 Powers Codec DAC &
MIXPWD Mixer down (RW)
N/A Codec Index 0x1B, bit 6, 1 Powers Codec DAC down
DACPWD (RW)
N/A Codec Index 0x1B, bit 7, 1 Powers Codec ADC down
ADCPWD (RW)
N/A Codec Index 0x1D, bit 0, | 1 Powers Codec down
TOTPWD (RW)
PnP Index 0x20, bit 1, N/A 1 Indicates Codec powered
SP_PU_RDY up (RO)
PnP Index 0x20, bit 2, N/A 1 Indicates Codec powered
SP_PD_RDY down (RO)
PnP Index 0x20, bit 7, N/A 1 Powers chip down (RW)
TOT_PWRDWN

When the AD1812 isinitially powered up, the RESET pin should be asserted (high).
Asserting the RESET pin keeps the AD1812 in itsiinimum power consumptioistate. All
analog and digital sections are shut down. Theodec’ sparallel interface does not function;
all bi-directional signal lines are in high-impedange state. The crystal on pins X TALI
and XTALO must be poweredduringthe RESET pulse.

Exit signal imposed powerdown by etassertingthe PWRDWN and RESET pins. On

return from powerdown, initial power up, or reset, the AD1812’' s codec enters
initialization, returning all registersto their initialization values. During initialization, the
codec autocalibrates itself. This technique powers up all the analog amplifiers without any
clicksand pops
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While initializing, theodec ignores writes andreturns 0x8080 onreads Y ou can monitor
for the end of initialization (approximately 300 msin duration) by polling the index
register for any value other than 0x8080.

The AD1812’ s codechas five software programmable Advanced Power Dowmnodes

Y ou can control thesepowerdown modes fromthe Powerdown Control and Total
Powerdownregisters. Table 2.16 provides asummary of power down modes, recovery
periods, and power dissipation.

Table2.16 Power Down M ode Summary

Power TOTPW | ADCPW | DACPW | MIXPW Power - Power - Power
Down D D D D Down Up Use
Mode Bit Bit Bit Bit Delay Delay

Total 1 X X X 3ms 512 ms tbd
Power -

Down

Sandby 0 1 X 1 1/Fs 1/Fs tbd
Mixer 0 0 X 1 1/Fs 1/Fs tbd
Power -

Down

Mixer 0 1 1 0 1/Fs 1/Fs tbd
Only

ADC 0 1 0 0 1/Fs 1/Fs tbd
Power -

Down

DAC 0 0 1 0 1/Fs 1/Fs tbd
Power -

Down

Note: An “X” indicates that the bit does not influence the powerdown mode
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2.4.7 Codec Comparison (AD1845Vs. AD1812'sIntegrated Codec)

The codec integrated into the AD1812 is a modified version of the Analog Devices
AD1845 SoundPort codec. Table 2.17 provides programmers and hardware designers
already familiar with the AD1845 with comparison information on the two codecs.

Table2.17 Comparison of AD1845 Vs. AD1812's Codec

Feature

AD1845

AD1812’s Integrated Codec

Autocalibration

On powerup, the ACAL bit is set,
but you can skip autocalibration

by clearing it before exiting M CEL

On powerup, the codec always
autocalibrates before you have
access to the codec and the
ACAL bitiscleared.

Sample Rate

Sample rate selected with register
0x08 or (when the FREN bit is
set) with registers Ox16 and Ox17

Sample rate only selected with
registers 0x16 and Ox17.

Host Interface

Host interface consists of four
8-bit registers, addressed as
baset+0, +1, +2, & +3.

All capture and playback datais
passed through the 8-bit interface

Host interface consists of four
16-bit registers, addressed as
baset+0, +2, +4, & +6.

Capture and playback data can be
passed in 8 or 16-bit transfer
modes (selected by CINF8 and
PINF8 bits).

Control information is written to
or read from the lower bytes of
the interface registers.

Data Format In Model, dataformat is selected| Because AD1812’s codec is
Selection with register Ox08. awaysin“Mode2":
In Mode2, Playback format is Playback format is selected with
selected with register 0x08. register Ox08.
In Mode2, Capture format is Capture format is selected with
selected with register Ox1B. register Ox1B.
Data Formats The AD1845 supports the The AD1812' s codec supports

following playback/capture data
formats:

16-bit, signed Little Endian
8-bit, unsigned PCM

8-bit, p-Law PCM

8-bit, A-Law PCM

the following playback/capture
data formats:

16-bit, signed Little Endian
16-bit, signed Big Endian
8-bit, unsigned PCM

8-bit, p-Law PCM

8-bit, A-Law PCM

4-bit, IMA-ADPCM
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Table2.17 Comparison of AD1845 Vs. AD1812's Codecontinued

Feature

AD1845

AD1812’s Integrated Codec

Data Transfer

The AD1845 uses the following
techniques for data transfer:

DMA counters are
programmed with the number
of samplesto transfer.
Counters decrement by one
with each transfer

Transfer 1 sample per
transfer, varying the size
(number of bits) of the
transfer.

Store uncompressed datain
fixed depth (16 position)
FIFO buffer.

The AD1812 uses the following
techniques for data transfer:

DMA counters are
programmed with the number
of samplesto transfer.
Counters decrement by the
number of samples (varies
with format) in each transfer.

Transfer 32-bits per transfer,
varying the number of
samples (based on data
format) in each transfer.

Store compressed datain
FIFO buffer. Because the
number of samplesin the
buffer depends on the format,
the number of samplesin the
buffer varies from 16 (16bit,
linear, stereo) to 128 (4hit,
IMA-ADPCM, mono).

Bit Differences

AD1845 INITD Bit

This bit (Ox0A, [0]) is now
reserved. The INITD bit’s
functionality is not needed
because the AD1812 does not
transition between Model and
Mode2.

AD1845 BUFS8 Bit

This bit (Ox0C, [5]) is now
reserved. The BUF8 bit's
functionality is now in the Plug &
Play powerdown register

AD1845 MODE?2 Bit

This bit (0x0C, [6]) is always set
(1), the AD1812 alwaysin
Mode2.

AD1845 FREN hit

This bit (0x1B, [3]) is always set
D.
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2.5 AD1812 Programming Summary

The AD1812 SoundPort Controller contains five Plug & Play logical devices (Windows
Sound System, Sound Blaster Pro, AdLib, MIDI, & Game Port). Programming the logical
devices on the AD1812 consists of configuring each device then sending programming
information to it. Y ou can configure these devicesin Plug & Play Mof&D1812 PnP pin
asserted) or in Non-Plug & Play Mod¢AD1812 PnP pin de-asserted).

Windows Sound System codec programming is also covered in this chapter. Programming
procedures for data transfer, mixing, attenuation, and gain are described. The information
in this chapter includes the following:

AD1812 Programming Overview

AD1812 Plug & Play Resource Data

AD1812 Non-Plug & Play Configuration Procedure
AD1812 Windows Sound System Codec Programming

The Plug & Play Logical Devicesin the AD1812 comply fully with tPieig & Play ISA
Specification Version 1.0a (May 5, 1994)
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Chapter 3 AD1812 Registers

3.1 Overview

The AD1812 has many direct register@PC 1/O addressable) and indirect registers
(indexed through the direct registers). This chapter describes all the direct registers and
the set of indirect registers unique to the AD1812.

Indirect (indexed) registers not unique to the AD1812 are described in other documents.
For example, the AD1812 provides similar functionality and a register set that corresponds
to the Sound Blaster Pro PC plug-in card. This manual lists the PC 1/O ports (registers)

for the Sound Blaster Pro logical device in the AD1812, but not the indexed registersin
the Sound Blaster Pro. For a description of the indexed registers in a Sound Blaster Pro,
see theDeveloper Kit for Sound Blaster Seriesprogrammer’ s referenceSound Blaster:

Register descriptions include the following:

Register Figure: The figure shows the register name, address (direct or indirect), bit
names, and reset valuesor each bit (0, 1, orX for undetermined).

Laft Input Contral Codac Indax 0x00 -"—{: Register name and address :]l
7 8 5 4 3 2 1 0 =—i Bit number B
olololxlolololo Fle_gister initializatin:u:: Uf!ue.[Ehading

indicates reserved, "X indicates
indeterminate at powerup reset)

LEE [1:0] |LMSE res (w— LIG [3:0] —M~ =—— Bt andbit field acronyms )

Laft Input Gain -"—C Bit and bit field names= :)

Reazanrad
Laft Input Miz Gain Enabla
Left Input Source Salact
Figure3.1 Register Diagram Example

Register Bit Table: The table lists the register’s bits (in ascending order) by name and
gives a usage description and bit type: (RO) Read OnlyWO) Write Only (STKY)
Sticky, and (RW) Read/Write. Table8.1 lists the AD1812 registers that are directly
available from the ISA Bus (PC 1/O addressable ports).
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Table3.1 Map of AD1812 | SA Bus Registers

Register Type—Register Name

Register PC 1/0O Address

Plug & Play (PnP pin asserted)

ADDRESS 0x279

WRITE DATA OxA79

READ DATA Relocatable in range 0x203 - Ox3FF
Non-Plug & Play (PnP pin de-asserted)

ADDRESS 0x234

WRITE DATA 0x235

READ DATA Relocatable in range 0x203 - Ox3FF
Windows Sound System

WSS Codec Index Address(r,w)

Ox(WSS Base) Relocatable in range 0x0008 -
OxFFF8

WSS Codec Indexed Data(r,w) Ox(WSS Baset2)
WSS Codec Status(r,w) Ox(WSS Basetd)
Codec PIO Data(r,w) Ox(WSS Basett)

Sound Blaster Pro

MusicQ Address (w), Status (r)

Ox(SB Base) Relocatable in range 0x010 - Ox3F(

MusicO: Data (w) Ox(SB Baset])
Musicl Address (w) Ox(SB Baset?
Musicl: Data (w) Ox(SB Baset3
Mixer Address(w) Ox(SB Baset4)
Mixer Data(w) Ox(SB BasetH
Reset (w) Ox(SB Baset6
MusicO: Address (w) Ox(SB Baset9
MusicO: Data (w) Ox(SB Baset9
Input Data (r) Ox(SB BasetA)
Status (r), Output Data (w) 0x(SB BasetQ
- Status (r) Ox(SB BasetE)
AdLib

MusicO: Address (w), Status (r)

Ox(Adlib Base) Relocatable in range 0x008 -
Ox3F8

Music0: Data (w)

Ox(Adlib Base+1)

Musicl: Address (w)

ox(Adlib Base+2)

Musicl: Data (w)

Ox(Adlib Base+3)

MIDI MPU-401

MIDI Data (r/w)

Ox(MIDI Base) Relocatable in range 0x008 -
Ox3F8

MIDI Status (r), Command (w)

Ox(MIDI Base+])

Game Port

Game Port 1/0 Ox(Game Base) Relocatable in range 0x001 -
Ox3FF
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3.2 AD1812 Plug & Play AndNon-Plug & Play Registers

This section describes the Plug & Play and Non-Plug & Play registers unique to the
AD1812. For descriptions of direct and indirect Plug & Play (and corresponding Non-Plug
& Play) registers, see theéPlug & Play ISA Specification Version 1.0a (May 5, 1994yom
Intel and Microsoft.

3.2.1 Plug & Play And Non-Plug & Play | SA Bus Registers (Ports)
The AD1812 has two configuration modes, Plug & Play (PnP pin asserted) and Non-Plug
& Play (PnP pin de-asserted). Tables 3.2 and 3.3 list the Plug & Play and Non-Plug &

Play ISA Bus Registers. For programming information (i.e. using Plug & Play registers to
configure the AD1812), see Chapter 2AD1812 Programming

Table3.2 Plug & Play | SA Bus Registers (PnP pin asserted)

Register Description

ADDRESS 0x279

WRITE_DATA OxA79

READ_DATA Relocatable in range 0x203 - Ox3FF

Table3.3 Non-Plug & Play | SA Bus Registers (PnP pin de-asserted)

Register Description

ADDRESS 0x234

WRITE_DATA 0x235

READ_DATA Relocatable in range 0x203 - Ox3FF

3.2.2 Plug & Play And Non-Plug & Play Indexed Registers

The AD1812 supports all required registers described in tHélug & Play |SA

Specification Version 1.0a (May 5, 1994from Intel and Microsoft. This section contains
descriptions of the AD1812’s vendor defined Plug & Play registers. For descriptions of
the complete set of Plug & Play registers see the Intel/Microsoft specification. As with the
I SA bus registers—for programming information, see Chapter 2D1812 Programming

In Plug & Play mode (PnP pirasserted) and Non-Plug & Play mode (PnP pin de-
asserted), your SoundPort Controller configuration routine uses the ADDRESS
WRITE_DATA, and READ_DATA registers (ports) to configure the chip. Writesto
WRITE_DATA and reads from READ_DATA access the internal Plug & Play register
pointed to by the address in the ADDRESSegister (port).
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Table3.4 Map of AD1812 Plug & Play—Indexed Registers

Indexed Plug & Play Register | ndex Reset Sate
Set RD_DATA Port 0x00 0x00
Serial Isolation 0x01 0x00
Config Control 0x02 0x00
Wake [CSN] 0x03 0x00
Resource Data 0x04 0x00
Status 0x05 0x00
Card Select Number 0x06 0x00
Logical Device Numbe(LDN) 0x07 0x00
Powerdown 0x20 0x00
Activate(LDN Indexed) 0x30 0x00
I/0O Range Check(LDN Indexed) 0x31 0x00
I/O port base addressdescriptor O (LDN Indexed) 0x60 - 061 0x00
Interrupt level selectO (LDN Indexed) 0x70 0x00
Interrupt type selectO (LDN Indexed) 0x71 0x02
DMA channel selecD (LDN Indexed) 0x74 0x04
DMA channel select 1 (LDN Indexed) 0x75 0x04
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For Plug & Play indexed registers with addresses of 0x30 and up, the contents of the
Logical Device Number register applies a second tier of indexing. Figure 3.2 shows how
the indexing scheme applies to Plug & Play register types. Table 3.4 lists the internal Plug
& Play registers, their indices, and reset values.

Flug & Flay
BEegister Index FPlug & Flay Begister Type
000 A
a7 Card Control
Ox0%
0xlF Card-level, reserved One per catd
020
03F Card-lewel, wendor defined v
030 — A
031 Logical device control gl
052 .
0537 Logical device control, reserved 1|
(3% Logical desiace control, ml
0:5F vencor defined —
gﬂg Logical device configwation | [ | h;ﬂﬁ L
g Logical device configuration, [ |
OzEF reserved] —
il Logical device corfiguration,
0:zFE wencdor defined —
0:FF Reserved | L 4
| I ||
l

Figure3.2 AD1812 Plug & Play Register Indexing
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Figure3.3 Vendor Defined Powerdown Plug & Play Register

Flug & Flay Fowardown F&F Index 020

T i & 4 3 2 1 0
0 ‘ 0|0 ‘ 0O]J]OoOjJO]O ‘ 0
& F—‘-. I & X 4 =
*P? f:,,..i f}; }a?flf; :?;..i }aﬁnf
& {;ﬁ {;ﬁ F F F F

Total Powardown

ISA Bua Driver Salact

SoundFPort IEA Bua Ready
SoundFort Fowerup Ready
SoundFort Fowsardown Ready
SoundFort [SA Bus Ragqueaat

DEF Fowarup Ready
DSFP Fowardown Raady

A —g

Bits Description (Plug & Play Indexed (0x20) Powerdown Register
[O] SoundPort | SA Bus Ready
SP_ISA_RDY 1 Indicates SoundPort is in Windows Sound System mode
(RW) 0 Indicates SoundPort isin Sound Blaster mode.
Note: Compare the contents of SP_ISA_RDY and SP_ISA_RE(
(must be identical, either O or 1) before using the Sound Port.
[1] SoundPort Powerup Ready
SP_PU_RDY 1 Indicates the 1845 is powered up.
(RO)
[2] SoundPort Powerdown Ready
SP_PD_RDY 1 Indicates the 1845 is powered down.
(RO)
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Bits Description (Plug & Play Indexed (0x20) Powerdown Register
(continued)

[3] SoundPort | SA Bus Request

SP_ISA_REQ 1 Requests the SoundPort in Windows Sound System mode

(RW) 0 Requests the SoundPort in Sound Blaster mode.
The codec changes modes within approximately 1 ms of writing
to SP_ISA_REQ and in Windows Sound System mode is
delivered in MCE mode with outputs muted.
Note: Compare the contents of SP_ISA_RDY and SP_ISA_RE(
(must be identical, either O or 1) before writing to SP_ISA_RDY].

[4] DSP Powerup Ready

DSP_PU_RDY 1 when the DSP is powered up.

(RO)

[5] DSP Powerdown Ready

DSP PD_RDY 1 when the DSP is powered down.

(RO)

[6] ISA 8 mA Driver Enable

ISASBMA Writing a 1 selects 8 mA line driversfor |SA bus signals.

(RW) Writing a 0 selects 24 mA line drivers.

[7] Total Powerdown

TOT_PWRDWN
(RW)

Writing a 1 powers down the chip.

Writing a O powers up again.
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3.3 ADI1812 Windows Sound System Registers

This section describes the Windows Sound System’ s four directly accessible | SA bus
registers and 32 indirectly accessible indexed registers. These registers let you transfer
data to and from the codec and control mixing and gain.

3.3.1 Windows Sound System | SA Bus Registers (Ports)

The AD1812 s Windows Sound System contains four direct accessible ISA bus registers
(ports). To access these registers, you address them using their ISA bus address. Table 3.5
lists the Windows Sound System direct registers and their bit acronyms.

Table3.5 Map of Windows Sound System Register Bits

Direct |Bit 19Bit 14Bit 13Bit 12Bit 11Bit 1Q Bit 9| Bit 8| Bit 7| Bit 6| Bit 5| Bit 4| Bit 3| Bit 2| Bit 1| Bit O
Address

WSSBasg res| res| res| res| res| res| res| res |INITIMCE TRD|IXA4IXA3IXA2IXA1IXAQ

WSS res| res| res| res| res| res| res| res [IXD7IXD6IXD5IXD41XD3IXD2IXD11XD0O
Baset+2

WSS res| res| res| res| res| res| res| res |CU/L|CL/RCRD |SOU |PU/L|PL/R|PRD | INT
Baset+4 Y R Y

WSS |CD15CD14CD13CD12CD11CD10 CD9 CD8 CD7 CD6 CD5 CD4 CD3 CD2 CD1 CDO
Baset+6
(read)

WSS |[PD15PD14PD13PD12PD11PD10 PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
Baset6
(write)
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Figure3.4 Windows Sound System Codec Index Address Register

WSS Codec Index Addmess O Y¥55 Base }

15 14

13

12

11 10 8 g [ fi ] ) 4 2 1 1]

010

0

0

glojolo|1]OojJO0OjO[0O]O]O]O0O

—— FHoesorved ——®=|NIT MCE TRD ll——  [KA[40] —

Index Address
Mode Change Emnable
Tranzfer Request Dieable

After reset this register contains 0x40 (8-bit mode or 16-bit mode). During codec
initialization, this register is read only and contains 0x80 (8-bit mode or 16-bit mode).

Bits Description WSS Codec Index Address—0OxX{VSS Base)

[4:0] Index Address These bits holdthe index address of the Codec

IXA [4:0] register accessible througtthe Codec Indexed Data Register.

(RW)

[5] Transfer Request Disable

TRD 0 Enables codec transfers during a codec interrupt.

(RW) 1 Disables codec transfers during a codec interrupt.
This bit disables (1) or enables (0) codec DMA transfers during
codec interrupt (interrupt indicated by the WSS Codec Status
register’ sINT bit being set (1)). (This assumes codec DMA
transfers were enabled—the WSS Codec Indexed (0x09)
Interface Configuration register’s PENor CEN bits are set.)
Playback or capture DMA requests pending when the TRD bit i4
set (1) are allowed to complete After completing apending
request, the codec processes thedata in the FIFO at the sample
rate.
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Bits

Description WSS Codec Index Address—OxX{VSS Base)
(continued)

(continued)
[5]

TRD

(RW)

Note: If the codec processes all the data in the FIFGruns out
of data), the codec has one of the following responses—
either:

» Generatesmid-scale inputs for the DAC. The codec
generates these inputs if the WSS Coded Indexed
(0Ox10) Alternate Feature Enable /Left Mic Mix Gain
register SDACZ bit is set.

or

* Repeatsthe previous valid sample as input for the
DAC. In this case, the codec’s ADC output buffer
retains the last valid output.

Resume processing ofplayback and/or capture requestby
clearing (set to 0) either the TRD bit or the WSS Codec Status
register’sINT bit.

Note: The codec does not reportover-run or under-run errors
whiletransfers are disabledduring a codec interrupt.

[6]
MCE
(RW)

Mode Change Enable
0 Disables changesto the codec’s current functional mode,
1 Enables changes to the codec’s current functional mode.

This bit enables (1) or disables (0) changes to the codec’s curren
functional mode. To change the codec’s current functional mode
(selected with WSS Codec Indexed (0x080x09, 0x1C & 0x1D)
registers), you must first set (1) this bit, make the mode changes
in the indexed registers, and then clear (0) the bi{For noted
exceptions,see theindexedregisters’ descriptiors.)

The codec mutes DA C outputs while the MCE bit is set (1).
After the bit is cleared (0), the codec sets DA C outputs to the
state specified by the WSS Codec Indexed (0x06) Left DAC
Control register’s LDAbits and WSS Codec Indexed (0x07)
Right DAC Control register’s RDAbits. After exiting the mode
change state, the DACs’ analog outputs mute and the ADCs
output mid-scale values for 128 sample cycles, allowing the
reference and filters time to settle.

During the 128 cycle delay, the WSS Codec Indexed (OxOB)est
and Initializatiorregister’s AClbit is set (1), providing aflag for

—

system software to poll rather than count the cycles.
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Bits Description WSS Codec Index Address—OxX{VSS Base)
(continued)

(continued) Note: If the WSS Codec Indexed (0x09) nterface Configuration

(6] register’s ACALDbit is set (1) when exiting mode change state,
the codec goes through an autocalibration. (For information on

MCE the autocalibration sequence, see Chapter 2AD1812

(RW) Programming

[7] Codec Initialization

INIT 0 Codec can respondto parallel bus cycles.

(RO) 1 Codec does not responseto parallel bus cycles.
Thisbit is set(1) by the codecwhen the codecs state dis-allows
responseto parallel bus cycles.

[15:8] Reserved for future expansionAlways write a zero to these bits.

Reserved
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Figure3.5 Windows Sound System Codec | ndexed Data Register

WSS Codec Indexed Dala OYY55 Base + 2)

15 14 13 12 11 10 8 a ¥ fi ] L) 4 2 1 1]

o|jo|lO0o (O |O|O|O0O(O0]lO]O]JO]JO(O(0]0]|O0

o ————  Razanad P-1oalf KD [7:0] ——=

Indexed Data

During codec initialization, this register is read only and contains 0x80 (8-bit mode or 16-
bit mode).

Bits Description WSS Codec Indexed Data—OX{VSS Base+2))
[7:0] Indexed DataRegister. These bits hold thecontents of the

) indexed @dec register pointed to by the WSSCodec Index
IXD [7:0] )

Address register

(RW)
[15:8] Reserved for future expansionAlways write a zero to these bits.
Reserved
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Figure3.6 Windows Sound System Codec Status Register

WSS Codec Slatus

15 14 13 12

Ox(¥WS5 Base + 4)

11 10 8 2 T fi L] ) 4 2 1 1]

OO0 0|0

ogjojofOol1f|1jo0jo(1|(1]0]|0

———————— Hamarvad ——F—®CUL CU'R CRDOY SOUR FU/L FLU'R FRDY INT

Captura Uppan Lowar Byte
Captura Left'Right Sample
Captura Data Raady

Sampla Owar'ndarrun
Flayback UppanLowar Byta
Flayback Laft/Right Sampla
Flayback Data Raady

Intarrupt Status

During codec initialization, this register is read only and contains 0x80 (8-bit mode) or
0x88 (16-bit mode). The register contains OXCC after reset. Note thahe PRDY, CRDY,
and INT bits of this registercan change asynchronously td SA busaccesses. Reads of
these bits during bit transition wilhot always return the post transition bit value. For
timing information used when reading this register, see t#d 1812 Data Sheet

Bits

Description WSS Codec Status—Ox{VSS Base+4))

[0]
INT
(STKY)

Codec Interrupt
0 No codec interrupt.
1 Active codec interrupt.

This bit indicates that a codec interrupt is active (1) or inactive
(0). The bit issticky, cleared (0) wheneverany value is written to
this register.

Note: Underflowconditions generate codec interrupts. An
underflow of either the DM A current count or timer
registers generates a codec interrupt.
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Bits

Description WSS Codec Index Address—OxX{VSS Baset4))
(continued)

[1]
PRDY
(RO)

Playback Data Ready
0 DAC datafor playback valid.
1 DAC datafor playback invalid.

This bit indicates that the DAC data for playback is valid (0) or
invalid (1).

When the PRDY bit is set (1), the Windows Sound System
Programmed 1/O Playback Data register (OXWSS Base + 6) is
ready for more data. When the PRDY bit is cleared (0), the data

in the playback register is valid and you should not overwrite thg

data

174

[2]
PL/R
(RO)

Playback Left/Right Sample
0 Playback data needed for right channel
1 Playback data needed for left channel or mono.

This bit indicatesPl O playback datais needed for the left channe
DAC (1), right channel DAC (0), or mono (1).

[3]
PU/L
(RO)

Playback Upper/Lower Byte

0 Word O (if PINF8=0) or lower 8 bits (if PINF8=1) of
playback data needed.

1 Word 1 (if PINF8 =0) or upper 8 bits (if PINF8=1) of
playback data needed.

If using the 16 bit interface, (PINF8=1) with any format (16, 8 0
4-bit), Word 0 or Word 1 istransferred according to the order
shown in Tables 2.11 and 2.12. If using the 8-bit interface
(PINF8=1) with any 16 bit format, the codec transfers bytes
according to the order shown in Table 2.14. Note that if using th
8-bit interface (PINF8=1) with 8 or 4-bit formats, datais only

.

needed when PU/L=1 (always upper).
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Bits

Description WSS Codec Index Address—OxX{VSS Baset4))
(continued)

[4]
SOUR
(RO)

Sample Over/Underrun
0 Most recent sample was serviced in time.
1 Most recent sample was not serviced in time.

On a sample-by-sample basis, this bit indicates that the most
recent sample was (0) or was not (1) serviced in time.

If the sample was not serviced in time, a capture overrun or
playback underrun condition occurs. The codec indicates these
conditions with bitsin the WSS Codec Indexed (0x0B) Test and
Initialization register; setting (1) the CORIt on capture overruns
and setting (1) the PURDbit on playback underruns.

[S]
CRDY
(RO)

Capture Data Ready.
0 ADCdataisfresh.
1 ADC dataisstae.

Use this bit when using direct programmed |/O transfers to
indicate whether the ADC dataisfresh (0) or stale (1). If the dat
isfresh, read it. Donot re-read stale data.

by

[6]
CL/R
(RO)

Capture Left/Right Sample
0 PIO capture data waiting for right channel ADC.
1 PIO capture data waiting for left channel ADC or mono.

This bit indicates PIO capture data is waiting for the right channgl
ADC (0), left channel ADC (1), or mono (1).

[7]
CU/L
(RO)

Capture Upper/Lower Byte

0 Word O (if PINF8=0) or lower 8 bits (if PINF8=1) of
capture datais ready.

1 Word 1 (if PINF8 =0) or upper 8 bits (if PINF8=1) of
capture datais ready.

If using the 16 bit interface, (PINF8=1) with any format (16, 8 oy
4-bit), Word 0 or Word 1 istransferred according to the order
shown in Tables 2.11 and 2.12. If using the 8-bit interface
(PINF8=1) with any 16 bit format, the codec transfers bytes
according to the order shown in Table 2.14. Note that if using the
8-bit interface (PINF8=1) with 8 or 4-bit formats, datais only
ready when CU/L=1 (always upper).

[15:8]

Reserved for future expansionAlways write a zero to these bits.
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Figure3.7 Windows Sound System Codec Programmed |/O Data Register

¥WSS Codec PIO Data WSS Base + G)
15 414 13 12 11 10 9 & 7 B 2 4 0
o0 |0 | O[O0 0| O0O[0] 0|0 00| 0|0

- PO [15:0] (Reads) -

Flayback Data (Reada)

-

OO [15:0] (Writes)

Captura Data (Writas)

-

During codec initialization, this register is read only and contains 0x80 (8-bit mode) or

0x88 (16-bit mode).The PIO Dataregisters are two registers mapped to the same

address. Writes send data to the PIO Playback Dateegister (PD [15:0]). Reads receive

data from the PIO Capture Data

Register (CO15:0]).
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Bits

Description WSSCodec PIO Data—Ox{VSS Base+6))

[15:0]
CD [15:0]
(R)

PD [15:0]
(W)

Capture Data(R). These bits hold the capture data read during
Programmed I/O transfers. When you read from this register, the
codec increments the state machine to read from the next byte oy
word in the sample.

Note that the contents of theW SS Codec Status register indicate
the identity (upper/lower byte, left/right sample) of the next byts
to be read.

After all bytesin the sample are read, the codec points the state
machine and WSS Codec Status register to the last byte or word
in the sample, and until a new sample is received the register
returns the last byte in the sample on reads.

When the codec receives this new sample, it points the state
machine to the first byte/word in the sample. The ready bit
indicates a new sampleis available.

Playback Data(W). These bits hold the playback data written
during Programmed 1/0 transfers. When you write to this
register, the codec increments the playback byte tracking state
machine for the write of the next byte in the sample.

After all bytesin the sample are written, the codec ignores
subsequent writes to this register until the sampleis sent to the
DAC:s; at that point the codec resets the state machine and sets
the ready bit in the status register.
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3.3.2 Windows Sound System Indexed Registers

The AD1812 s Windows Sound System contains 32 indexed registers. To access these
registers, you address them through an index address register (WSS base address) and

write/read data through an index data register (WSS Base address + 2). Table 3.6 lists the

internal codec registers, their indices, and reset values (an “x” digit in the reset value
indicates the bit is indeterminate (not set) on reset). Table 3.7 shows a map of the Index
register bits. Note that you can always access the WSS Codec Status and WSS Codec
PIO Dataregisters because these registers are directly accessible without indexing.

Table3.6 Map of AD1812 Windows Sound SystenCodec—I ndexed Registers

Windows Sound System Codec Indexed Register | Index Reset State
L eft Input Control 0x00 0x80
Right Input Control 0x01 0x80
Left Aux #1 Input Control 0x02 Ox9F
Right Aux #1 Input Control 0x03 Ox9F
Left Aux #2 Input Control 0x04 Ox9F
Right Aux #2 Input Control 0x05 Ox9F
L eft Output Control 0x06 OxBF
Right Output Control 0x07 OxBF
Playback Data Format 0x08 0x08
Interface Configuration 0x09 0x00
Pin Control Ox0A 0x05
Test and Initialization 0x0B 0x20
Miscellaneous Information 0x0C OxCA
Digital Mix/Attenuation 0x0D 0x00
Playback Upper Base Count OX0E 0x00
Playback L ower Base Count OxOF 0x00
Alternate Feature Enable/Left MIC Input Control | 0x10 0x80
MIC Mix Enable/Right M1C Input Control Ox11 0x00
Left Line Gain, Attenuate, Mute, Mix 0x12 Ox9F
Right Line Gain, Attenuate, Mute, Mix 0x13 Ox9F
Lower Timer 0x14 0x00
Upper Timer 0x15 0x00
Upper Frequency Select 0x16 Ox2A
L ower Frequency Select Ox17 OxF8
Capture Playback Timer 0x18 0x30
Revision ID 0x19 0x80
Mono Control Ox1A 0xCO
Power-Down Control 0x1B 0x08
Capture Data Format 0x1C 0x50
Total Power-Down 0x1D 0x00
Capture Upper Base Count Ox1E 0x00
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| Capture Lower Base Count | Ox1F | 0x00
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Table3.7 Map of Window Sound System Indexed Register Bits

Indirect| Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Address
0x00 LSS1 LSS0 | LMGE res LIG3 LIG2 LIG1 LIGO
0x01 RSS1 RSSO | RMGE res RIG3 RIG2 RIG1 RIGO
0x02 | LMX1 res res LX1A4 LX1A3 LX1A2 LX1A1l LX1AO
0x03 | RMX1 res res RX1A4 RX1A3 RX1A2 RX1A1 RX1AO0
0x04 | LMX2 res res LX2A4 LX2A3 LX2A2 LX2A1 LX2A0
0x05 | RMX2 res res RX2A4 RX2A3 RX2A2 RX2A1 RX2A0
0x06 LDM res LDAS LDA4 LDA3 LDA2 LDA1 LDAO
0x07 RDM res RDA5 RDA4 RDA3 RDA2 RDAl1 RDAO
0x08 [PFMT1 PFMTO | PC/L PS/M PBSW | PINF8 res res
0x09 | CPIO PPIO res res ACAL | SDC CEN PEN
Ox0A | XCTL1 | XCTLO res res res res IEN res
0x0B COR PUR ACI DRS ORR1 ORRO | ORL1 ORLO
0x0C | MID res res res ID3 ID2 ID1 IDO
oxob | DMA5 DMA4 DMA3 DMA2 DMA1 DMAO res DME
OxOE | UB7 UB6 UB5 uB4 uB3 uB2 uBl UBO
OxOF LB7 LB6 LB5 LB4 LB3 LB2 LB1 LBO
0x10 OL TE LMG4 LMG3 LMG2 LMGl1 LMGO | DACzZ
0x11 |LMME |RMME | RMG4 RMG3 RMG2 RMG1 RMGO res
0x12 LLM res res LLG4 LLG3 LLG2 LLG1 LLGO
0x13 RLM res res RLG4 RLG3 RLG2 RLLG1 RLGO
0x14 TL7 TL6 TLS TL4 TL3 TL2 TL1 TLO
Ox15 | TU7 TUG6 TUS TU4 TU3 TU2 TUl TUO
0x16 FU7 FU6 FU5 FU4 FU3 FU2 FU1 FUO
0x17 FL7 FL6 FL5 FL4 FL3 FL2 FL1 FLO
0x18 res TI Cl Pl CU CO PO PU
0x19 V2 V1 VO res res CID2 CID1 CIDO
Ox1A MIM MOM res res MIA3 MIA2 MIA1 MIAO
0x1B ADCPWIIDACPWIOMIXPWD  res res res res res
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Ox1C |CFEMT1 CFMTO | CC/L CSIM ‘ CBSW ‘ CINFS8 res res
O0x1D res res res res res res res TOTPWD
Ox1E | CuB7 CuB6 CuB5 CuB4 CuB3 CuB2 CuUBl1 CuUBO
Ox1F | CLB7 CLB6 CLB5 CLB4 CLB3 CLB2 CLB1 CLBO
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Figure3.8 Codec Reg.—L eft Input Control (I ndex: 0x00)

Laft Input Control Codec Index 0x00

¥ i ] 4 4 2 1 n

110|000 |0 |00

LSE [1:0] [LMGE rea (ell—— LIG [3:0] ——F'-

Left Input Gain;
Razanrad :

Left Input Miz Gain Enable
Laft Input Source Salact

Bits Description (Left Input Control—WSS Codec Index 0x00)
[3:0] Left Input Gain select These bits hold the gain select for the | eft
LIG [3:0] input. Using these bits, you can select gains from 0 dB
' (L1G=0x0) to +22.5 dB (L1G=0xF) in +1.5 dB increments.
(RW) The following equation lets you determine the value to load into
LIG[3:0]: (GaindB)/(1.5dB) =LIG
For 18 dB gain, example: 18 dB /1.5dB =12 =0b1100=LIG
[4] Reserved for future expansion. Always write a zero to this bit.
res
[9] Left Input Microphone Gain Enable
LMGE 0 Disablesa20 dB gain of théeft mic input signal.
(RW) 1 Enablesa?20 dB gain of theéeft mic input signal.
This bit enables (1) or disables (0) a 20 dB gain of tHeft mic
input signal.
[7:6] Left Input Source Select These bits hold the selection of input
. source for the left gain stage (preceding the left ADC) according
LSS[1:Q] .
to the following table:
(RW)
LSS1 LSS0 Left Input Source
0 0 Left Line Source Selected
0 1 Left Aux #1 Source Selected
1 0 Left Microphone Source Selected
1 1 Left Line Post-Mixed DAC Output Source Selecteq
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Figure3.9 Codec Reg.—Right Input Control (Index: 0x01)
Right Input Contral Codec Index 0x01

) i ] 4 4 2 1 0

110|000 | 0O(0] 0

RES [1:0] [RMEE rea tl— RIG [3:0] —=~

Right Input Gain;
Razansad

Right Input Miz Gain Enable
Right Input Sourza Salact

Bits Description (Right Input Control—WSS Codec Index 0x01)
[3:0] Right Input Gain select These bits hold the gain select for the
RIG [3:0] right input. Using these bits, you can select gains from 0 dB
' (RIG=0x0) to +22.5 dB (RIG=0xF) in +1.5 dB increments.
(RW) The following equation lets you determine the value to load into
RIG [3:0]: (GaindB)/(1.5dB) =RIG
For 18 dB gain, example: 18 dB /1.5 dB = 12 = 0b1100 = RIG
[4] Reserved for future expansion. Always write a zero to this bit.
res
[5] Right Input Mic Gain Enable
RMGE 0 Disablesat+20dB gain of the right mic input signal.
(RW) 1 Enablesat+20 dB gain of the right mic input signal.
This bit enable (1) or disables (0) a+20 dB gain of the right mic
input signal.
[7:5] Right Input Source Select These bitshold theselection of input
. source for the right channel gain stagépreceding the right ADQ
RSS[1:0] : : _
according to the following table:
(RW) RSS1 RSSO Right Input Source
0O O Right Line Source Selected
0O 1 Right Aux #1 Source Selected
1 O Right Microphone Source Selected
1 1 Right Post-Mixed DAC Output Source Selected
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Figure3.10 Codec Reg.—L eft Aux #1 Input Control (Index: 0x02)

Left Aux #1 Codac Indax 0x02
Input Control
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Laft Aux Input #1 Attenuata

Bits Description
(Left Aux Input #1 Attenuate Select—WSS Codec Index 0x02)
[4:0] Left Auxiliary Input #1 Attenuate SelectThese bits hold the
LX1A [4:0] gain/attenuatesel ect for the left #1 axiliaryinput. Using these
' bits, you can select gain/attenuates from 12 dB (L X1A=0x00) to
(RwW) -34.5dB (LX1A=0x1F) in1.5 dB increments.
The following equation lets you determine the value to load into
LX1A [4:0]: ((Gainor-Atten. dB) - 12 dB) / (1.5 dB) = LX1A
For +3 dB gain, example:
(3dB - 12dB) / (-1.5dB) = 6 = 0b00110 = LX1A
Note: For 0 dB gain, set LX1A [4:0] = 0b01000
[6:5] Reserved for future expansion. Always write zeros to these bits.
res
[7] Left Auxiliary #1 Mute
LMX1 0 Un-mutesthe left #1 auxiliary input source.
(RW) 1 Mutesthe left #1 auxiliary input source.
This bit mutes (1) or un-mutes (0) the left #lailiary input
source.
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Figure3.11 Codec Reg.—Right Aux #1 Input Control _(I ndex: 0x03)

Right Aux #1 Codac Indax 0x02
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Bits Description
(Right Aux Input #1 Attenuate Select—WSS Codec |ndex 0x03)
[4:0] Right Auxiliary Input #1 Attenuate SelectThese bits hold the
RX 1A [4:0] gain/attenuatesel ect for the right #1 aixiliaryinput. Using these
' bits, you can select gain/attenuates from 12 dB (RX1A=0x00) tg
(RwW) -34.5 dB (RX1A=0x1F) in-1.5 dB increments.
The following equation lets you determine the value to load into
RX1A [4:0]: ((Gairor-Atten. dB) - 12 dB) / (1.5 dB) = RX1A
For +3 dB gain, example:
(3dB - 12dB) / (-1.5 dB) = 6 = 0b00110 = RX1A
Note: For 0 dB gain, set RX1A [4:0] = 0b01000
[6:5] Reserved for future expansion. Always write zeros to these bits
res
[7] Right Auxiliary #1 Mute
RMX1 0 Un-mutestheright #1 auxiliary input source.
(RW) 1 Mutestheright #1auxiliary input source
This bit mutes (1) or un-mutes (O)the right #1auxiliary input
source
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Figure3.12 Codec Reg.—L eft Aux #2 Input Control (Index: 0x04)

Laft Aux #2 Codac Indax Ox04
Input Control
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Laft Aux Input #2 Attenuata

Bits Description
(Left Aux Input #2 Attenuate Select—WSS Codec Index 0x04)
[4:0] Left Auxiliary Input 2 Attenuate Select These bits hold the
LX2A [4:0] gain/attenuatesel ect for the left #2 aixiliaryinput. Using these
' bits, you can select gain/attenuates from 12 dB (L X2A=0x00) to
-34.5 dB (LX2A=0x1F) in1.5 dB increments.
The following equation lets you determine the value to load into
LX2A [4:0]: ((Gainor-Atten. dB) - 12dB) / (1.5dB) = LX2A
For +3 dB gain, example:
(3dB - 12dB) / (-1.5 dB) = 6 = 0b00110 = LX2A
Note: For 0 dB gain, set L X2A [4:0] = 0b01000
[6:5] Reserved for future expansion. Always write zeros to these bits
res
[7] Left Auxiliary #2 Mute
LMX2 0 Un-mutes the left auxiliary #2 input source.
1 Mutesthe left auxiliary #2 input source
This bit mutes (1) or un-mutes (0)the left auxiliary #2 input
source. This bit powers up set.
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Figure3.13 Codec Reg.—Right Aux #2 Input Control (Index: 0x05)

Right Aux #2 Codec Index 0x0E
Input Control
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Bits Description
(Right Aux Input #2 Attenuate Select—WSS Codec |ndex 0x05)
[4:0] Right Auxiliary Input 2 Attenuate Select These bits hold the
RX 2A [4:0] gain/attenuatesel ect for the right #2 axiliaryinput. Using these
' bits, you can select gain/attenuates from 12 dB (RX2A=0x00) tg
(RwW) -34.5 dB (RX2A=0x1F) in-1.5 dB increments.
The following equation lets you determine the value to load into
RX2A [4:0]: ((Gainror-Atten. dB) - 12 dB) / (-1.5 dB) = RX2A
For +3 dB gain, example:
(3dB - 12dB) / (-1.5 dB) = 6 = 0b00110 = RX2A
Note: For 0 dB gain, set RX2A [4:0] = 0b01000
[6:5] Reserved for future expansion. Always write zeros to these bits
res
[7] Right Auxiliary #2 Mute
RM X2 0 Un-mutesthe right #2 auxiliary input source.
(RW) 1 Mutesthe right #2 auxiliary input source.
This bit mutes (1) or un-mutes (O)the right #2auxiliary input
source.
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Figure3.14 Codec Reg.—L eft Output Control (Index: 0x06)
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Bits Description

(Left Output Control—WSS Codec Index 0x06)
[5:0] Left Output Attenuateselect. These bits hold the attenuate select
LDA [5:0] for the left output. Using these bits, you can select attenuation

' from 0 dB (LDA=0x00) to -94.5 dB (LDA=0x3F) irl.5 dB

(Rw) increments.

The following equation lets you determine the value to load into

LDA [5:0]: (Attenuation dB)/ (-1.5 dB) = LDA

For -12 dB att., example: -12 dB / -1.5 dB = 8 = 0b01000 = L DA
[6] Reserved for future expansion. Always write a zero to this bit.
res
[7] Left DAC Mute
LDM 0 Un-mutesthe left DAC output.
(RW) 1 Mutesthe left DAC output.

This bitmutes (1) or un-mutes (O)the left DAC output.
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Figure3.15 Codec Reg.—Right Output Control (Index: 0x07)
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Bits Description
(Right Output Control—WSS Codec Index 0x07)
[5:0] Right Output Attenuateselect These bits hold the attenuate
RDA [5:0] select for the right output. Using these bits, you can select
' attenuation from 0 dB (RDA=0x00) to -94.5 dB (RDA=0x3F) in
(Rw) -1.5 dB increments.
The following equation lets you determine the value to load into
RDA [5:0]: (Attenuation dB) / (-1.5 dB) = RDA
For -12 dB att., example: -12 dB / -1.5 dB = 8 = 0b01000 =RDA
[6] Reserved for future expansion. Always write a zero to this bit.
res
[7] Right DAC Mute
RDM 0 Un-mutesthe right DAC output.
(RW) 1 Mutestheright DAC output.
This bitmutes (1) or un-mutes (0) theright DA C output
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Figure3.16

Codec Reg.—Clock and Data Format (Index: 0x08)
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NOTE: To change the bits in this register, place the codec in the Mode Change Enable
(MCE) state or set PEN=0.

Bits Description
(Playback Data Format—WSS Codec Index 0x08)

[1:0] Reserved for future expansion. Always write a zero to this bit.

res

[2] Playback 8-bit Interface

PINF8 0 Playback channel isin 16-bit mode.

(RW) 1 Playback channel isin 8-bit mode
This bit indicates thatthe playback channel isin8-bit (1) or 16-
bit (0) mode.
Note: The PEMT bitsin this register select among 8-bit or 16-bif
interface on the codec; programming this bit’s contents must be
coordinated with programming the Plug & Play configuration
registers selection of 8-bit or 16-bit transfers and DMA channel§.

[3] Playback Byte Swap

PBSW 0 The byte order of output words s at default.

(RW) 1 The byte order of output words is swapped.
For 16-bit interface (PINF8=0), this bit swaps (1) or leaves at
default (0) the byte order of output words.
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Bits

Description
(Clock and Data Format—WSS Codec Index 0x08)
(Continued)

[4]
PS/M
(RW)

Playback Stereo/Mono Select
0 Mono output audio data stream format is mono.
1 Stereo output audio data stream format is stereo.

This bit selects stereo (1) or mono (0) formatting for the output
audio data streams. In stereo, the codec alternates samples
between channels to provide left and right channel output. For
mono, the codec plays the same sample on both channels.

[5]
PC/L
(RW)

Playback Companded Select /Linear
0 Linear-digital Representation format for output data.
1 Non-linear, companded format for output data.

Use this bit to select alinear-digital, representation format (0) or
anon-linear, companded format (1) for output data. The PC/L bi
works in concert with the PFMT bits for output format selection

[7:6]
PFMT [1:0]
(RW)

Playback Format Select Use these bits and the PC/L bit to select
the format for output data according to the following table.

PFMT1 PFMTO PC/L Playback Audio @xta Type

8-bit, unsigned PCM (Linear)

8-bit, p-Law companded PCM
16-bit, signed Little Endian (Linear)
8-bit, A-Law companded PCM
reserved

4-bit, IMA-ADPCM Companded
16-bit, signed Big Endian (Linear)
reserved

PRPPFPPOOOO
PFRPOORFREFR OO
POPFRPOPRFRLOPFrO
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Figure3.17 Codec Reg.—Interface Configuration (Index: 0x09)
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NOTE: Placing the Codec in the Mode Change Enable (M QEtate is not required when
changing the CEN and PEN bitsin this register.

Bits Description
(Interface Configuration—WSS Codec Index 0x09)

[O] Playback Enable

PEN 0 Disables data playback.

(RW) 1 Enables data playback.
This bit enables (1) or disables (0) data playback. If the PPIGit
is set (1), PEN enables programmed I/O playback mode. If the
PPIO bit is cleared (0), PEN enables DMA playback mode.

[1] Capture Enable

CEN 0 Disables data capture.

(RW) 1 Enables data capture.
This bit enables (1) or disables (0) data capture. If the CPIOit is
set (1), CEN enables programmed 1/O capture modeflthe CPIO
bitis cleared (0), CEN enables DMA capture mode.
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Bits Description
(Interface Configuration—WSS Codec Index 0x09)
(Continued)
[2] Single DMA Channel
SDC 0 Dual channel DMA mode selected.
(RW) 1 Single channel DMA mode selected.
This bit selects single channel (1) or dual channel (0) DMA mode.
Playback and capture DM A occur on the playback channel in
single channel mode. If playback and capture DMA are enabled|at
the same time (PEN=CEN=1), the codec only performs playback
DMA operations. Note that in single channel mode the codec
cannot perform simultaneous playback and capture DMA
operations. When the SDC is set (1), the single DMA and/or PIQ
channels are selected for playback and/or capture as follows:
Capture Playback SDC CPIO PPIO CEN PEN
off DMA 1 0 0 1 1
DMA PIO 1 0 1 1 1
PIO DMA 1 1 0 1 1
PIO PIO 1 1 1 1 1
DMA  off 1 0 0 1 0
of f DMA 1 0 0 0o 1
[3] Autocalibrate Enable
ACAL 0 Disables codec autocalibration on exiting from a mode
(RW) change operation.
1 Enables codec autocalibration on exiting from a mode
change operation.
This bit enables (1) or disables (0) codec autocalibration on
exiting from a mode change operation (occurs whenever M Cit
togglesfrom 1 to 0). Note that the codec performs an
autocalibration on the first exit from M CE after the RESET pin ifs
pulsed low regardless of the state of ACAL.
[5:4] Reserved for future expansion. Always write zeros to these bits
res
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Bits Description

(Interface Configuration—WSS Codec Index 0x09)
(Continued)

[6] Playback PIO Enable

PPIO 0 DMA mode for playback data transfer selected.

(RW) 1 Programmed I/O mode for playback data transfer selected
This bit selects Programmed 1/0 (1) or DMA (0) mode for
playback data transfers.

[7] Capture PIO Enable

CPIO 0 DMA mode for capture data transfer selected.

(RW) 1 Programmed I/O mode for capture data transfer selected.
This bit selects Programmed 1/0 (1) or DMA (0) mode for
capture data transfers.
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Figure3.18 Codec Reg.—Pin Control (Index: Ox0A)
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Bits Description
(Pin Control—WSS Codec Index 0x0A)

[O] Reserved for future expansion. Always write zeros to these bits

res

[1] Interrupt Enable

IEN 0 Disables codec interrupts.

(RW) 1 Enables codec interrupts.
This bit enables (1) or disables (0) codec interrupts. These
interrupts occur when the transfer count in the Base Count
register matches the number of samplesto transfer. A (1) in the
INT bit in WSS Codec Status register indicates an active codec
interrupt.

[4:2] Reserved for future expansion. Always write zeros to these bits

res

[6:5] External Control

XCTL[1:0] 0 TheXCTL[1:0] pinisat TTL logic low.

(RW) 1 TheXCTL[1:0] pinisat TTL logic high.
Thisbit indicatesthat a TTL logic high (1) or logic low (0) in o
the SoundPort Controller’s XCTL[21:0] pin.
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Figure3.19 Codec Reg.—Test and Initialization (Index: 0x0B)
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Bits

Description
(Test and Initialization—WSS Codec Index 0x0B)

[1:0]
ORL [1:0]
(RO)

Overrange Left Detect These bits indicate over/under range
detection on the current left capture channel sample according to
the following table:

ORL Over/Under Range Detection

0 Lessthan —1 dB underrange

1 Between —1 dB and 0 dB underrange
2 Between 0 dB and +1 dB overrange
3 Greater than +1 dB overrange

[3:2]
ORR[1:0]

Overrange Right Detect These bits indicate over/under range
detection on the current right capture channel sample according to
the following table:

ORR  Over/Under Range Detection

0 Less than —1 dB underrange

1 Between —1 dB and 0 dB underrange
2 Between 0 dB and +1 dB overrange
3 Greater than +1 dB overrange

[4]
DRS
(RO)

Data Request Status
0 A DMA capture/playback request isot being serviced.
1 A DMA capture/playback request is being serviced

This bit that the codec is currently servicing aDMA capture /
playback request (1) or that no request is being serviced (0).
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Bits Description

(Test and Initialization—WSS Codec Index 0x0B)
(Continued)

[5] Autocalibrate-In-Progress

ACI 0 Autocalibration isnot in progress.

(RO) 1 Autocalibrationisin progress.
This bit indicates an autocalibration isin progress (1) or isnot ir
progress (0). Thisbit is high (1) for 128 sample periods after
exiting MCEmode if an autocalibration is not in progress and
384 sample periods if an autocalibration isin progress.

[6] Playback Underrun

PUR 0 Nounderrun.

(RO) 1 Underrun.
The codec sets (1) this bit when playback data is not written
within 1 sample period after the playback FIFO empties. The
codec clears (0) this bit immediately after afour byte playback
sample iswritten. When PUR is set, the playback channel has
“run out” of data and either plays back a mid-scale value
(DACZ=1) or repeats the last sample (DACZ=0).

[7] Capture Overrun

COR 0 Nooverrun.

(RO) 1 Overrun.
The codec sets (1) this bit when capture datais not read within 1
sample period after the capture FIFO fills. When COR is set, theg
FIFO isfull and the codec discards any new data generate. The
codec clears (0) this bit immediately after a four byte capture
sampleisread.
Note: The WSS CodecSOUR bit containsthe logical OR of the
COR and PUR bits
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Figure3.20 Codec Reg.—M iscellaneous I nfor mation (Index: 0x0C)
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Bits Description
(Miscellaneous I nfor mation—WSS Codec Index 0x0C)
[3:0] Codec Revision ID These bits indicate the revision level of the
. codec. The initialrevision level of thecodecis OxA.
ID [3:0]
(RO)
[5:4] Reserved for future expansion. Always write 0’s to these bits.
res
[6] Thisbit isaways 1.
1
[7] Manufacturer ID Bit Thishitissetto 1.
MID
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Figure3.21 Codec Reg.—Digital Mix/Attenuation (Index: OxOD)
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Bits

Description
(Digital Mix/Attenuation—WSS Codec Index 0x0D)

[O]
DME
(RW)

Digital Mix Enable
0 Mutesdigital mixing.
1 Un-mutesdigital mixing.

This bit enables (1) or mutes (0) digital mixing of the ADCS
output with the DACs' input. When mixing is enabled, the codec
digitally mixes the data from the ADCs with the other data
delivered to the DACs.

If a capture overrun (COR=1)occurs during capture (CEN=1)
the codec uses the last sample captured before overrun for the
digital mix.

If a playback underrun (PUR1) occurs during playback (PEN=1)
with DACZset (1), the codec adds a mid-scale zero to the digital
mix data. If the underrun occurs with DAC2ot set (1), the codec
repeats the last valid sample for the digital mix.

[1]

res

Reserved for future expansion. Always write a zero to this bit.

[7:2]
DMA [5:0]
(RW)

Digital Mix AttenuationThese bits hold the attenuate select for
the ADC data mixed with the DAC input. Using these bits, you
can select attenuation from 0 dB (DM A=0x00) to -94.5 dB
(DMA=0x3F) in-1.5 dB increments.

The following equation lets you determine the value to load into
DMA [5:0]: (Attenuation dB) / (-1.5 dB) = DMA

For -12 dB att., example: -12 dB / -1.5 dB = 8 = 0b01000 = DMA
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Figure3.22 Codec Reg.—Upper Base Count (Index: OXOE)
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Bits Description
(Playback Upper Base Count—WSS Codec Index Ox0E)
[7:0] Playback Upper Base Count These bits hold the upper byte of
PUB [7:0] the 16-bit base count (eight most significant bits Note that reads
' from this register return the same valugvritten, not the current
(Rw) count. Also note that the current count is not loaded into the
counter until you write the upper base count register (write
register OxOF first, then OxOE)
Figure3.23 Codec Reg.—L ower Base Count (Index: OxOF)
Flayback Lowear Codac Index 0x0F:
Ba=a Count
F B 5 4 2 2 1 0
O(0 (0 (O |0 |0 |0 |0
i} ——— FLE [7:]] —————————
Flayback Lowar Baza Count
Bits Description
(Playback Lower Base Count—WSS Codec Index OxOF)
[7:0] Playback Lower Base CountThese bits hold the ower byte of
PLB [7:0] the 16-bit base count (eight |east significant bity. Note that reads
' from this register return the same valugritten, not the current
(Rw) count.
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Figure3.24 Codec Reg.—Alt. Feature Enable/Left MIC Input Ctrl (Index: 0x10)
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Bits

Description
(Alt. Fea. Enable/Left Mic Input Ctrl—WSS Codec Index 0x10)

[O]
DACZ
(RW)

DAC Zero.
0 Output the previous valid sample.
1 Output amid-scale value.

During an underrun condition, this bit directs the DAC to output
amid-scale value (1) or output the previous valid sample (0).

[5:1]
LMG[4:0]
(RW)

Left Mic Gain These bits hold thegain/attenuatesel ect for the
left microphone nput. Using these bits, you can select
gain/attenuates from 12 dB (LM G=0x00) te34.5 dB
(LMG=0x1F) in-1.5 dB increments.

The following equation lets you determine the value to load into
LMG [4:0]: ((Gairor-Atten.dB) - 12dB)/¢1.5dB) =LMG

For +3 dB gain, example:
(3dB - 12dB) / (-1.5dB) = 6 = 0b00110 = LMG
Note: For 0 dB gain, set LMG [4:0] = 0b01000
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Bits Description

(Alt. Fea. Enable/Left Mic Input Ctrl—WSS Codec Index 0x10)
(Continued)

[6] Timer Enable

TE 0 Disablesthetimer.

(RW) 1 Enablesthe timer.
This bit enables (1) or disables (0) the 16-bit programmable timg
loaded by the Upper and Lower Timer Count registers (Indices
0x14 & 0x15. When you enable the timer, the codec loads the
timer count and generates interrupts at the specified period.

[7] Output Level.

oL 0 2 Vpp full scale analog output.

(RW) 1 2.8 Vpp full scale analog output.
This bit selects the analog output level attenuation as either full
scale 2.8 Vpp signal applying no attenuation (1) or full scale 2
Vpp signal applying -3 dB attenuation (0).
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Figure3.25 Codec Reg.—MIC Mix Enable/Right MI1C Input Ctrl (Index: 0x11)
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Bits

Description
(Mic Mix Enable/Right Mic Input Ctrl—WSS Codec Index Ox11

[O]

res

Reserved for future expansion. Always write 0’ s to these bits.

[5:1]
RMG [4:0]
(RW)

Right Mic Gain These bits hold thegain/attenuatesel ect for the
right microphone nput. Using these bits, you can select
gain/attenuates from 12 dB (RM G=0x00) te34.5 dB
(RMG=0x1F) in-1.5 dB increments.

The following equation lets you determine the value to load into
RMG [4:0]: ((Gainor-Atten. dB) - 12dB) / (1.5dB) = RMG

For +3 dB gain, example:
(3dB - 12dB) / (-1.5dB) = 6 = 0b00110 = RMG
Note: For 0 dB gain, set RMG [4:0] = 0b01000

[6]
RMME
(RW)

Right Mic Mix Enable

0 Mutes mixing of right microphone input with DAC output
onthe R_OUT line.

1 Enables mixing of right microphone input with DAC
output on the R_OUT line.

This bit enables (1) or mutes (0) mixing of right microphone inp
with DAC output on the R_OUT line.

Note the RMME and LM ME bits mute when cleared (0) and
enable when set (1); these bits operate opposite of all other

mute/enable bits in the codec.
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Bits Description
(Mic Mix Enable/Right Mic Input Ctrl—WSS Codec Index 0x11
(Continued)
[7] Left Mic Mix Enable
LMME 0 Mutes mixing of left microphone input with DAC output
(RW) ontheL_OUT line.
1 Enables mixing of left microphone input with DAC outpu
ontheL_OUT line.
This bit enables (1) or mutes (0) mixing of left microphone inpug
with DAC output on the L_OUT line.
Note the RMME and LM ME bits mute when cleared (0) and
enable when set (1); these bits operate opposite of all other
mute/enable bits in the codec.
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Figure3.26 Codec Reg.—L eft Line Gain, Attenuate, Mute, Mix (Index: 0x12)

Laft Lina Gain, Codac Indax Ox12
Attenuate, Mutsa, Mix

¥ ] & 4 < z2 1 n

1101011 (1 (1 ]1]1

LLM | Reaarved —— LLG [4:0] —W

Laft Lina Muta Laft Lina Gain
Bits Description
(Left Line Gain, Atten., Mute, Mix—WSS Codec Index 0x12)
[4:0] Left Line Mix GainThese bits hold thegain/attenuatesel ect for
LLG [4:0] the left line mix gain. Using these bits, you can select
' gain/attenuates from 12 dB (LL G=0x00) te34.5 dB
(RW) (LLG=0x1F) in-1.5 dB increments.
The following equation lets you determine the value to load into
LLG [4:0]: ((Gainor-Atten.dB) -12dB)/(1.5dB) =LLG
For +3 dB gain, example:
(3dB -12dB)/(-1.5dB) =6 =0b00110=LLG
Note: For 0 dB gain, set LLG [4:0] = 0b01000
[6:5] Reserved for future expansion. Always write zeros to these bits.
res
[7] Left Line Mute
LLM 0 Un-mutes left line input into the output mixer.
(RW)
1 Mutesleft line input into the output mixer.
This bit mutes (1) or un-mutes (0) the left line input into the
output mixer.
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Figure3.27 Codec Reg.—Right Line Gain, Attenuate, Mute, Mix (Index: 0x13)

Right Lina Gain, Codeac Index 0x12
Attanuate, Mute, Mix

¥ ] & 4 3 z2 1 ]

RLM | Rezarvad ~f—— RLG [4:0] —

Right Lina Muta Right Lina Gain
Bits Description
(Right Line Gain, Atten., Mute, Mix—WSS Codec Index 0x13)
[4:0] Right Line Mix Gain These bits hold thegain/attenuatesel ect for
RLG [4:0] the right line mix gain. Using these bits, you can select
' gain/attenuates from 12 dB (RLG=0x00) t634.5 dB
(RW) (RLG=0x1F) in-1.5 dB increments.
The following equation lets you determine the value to load into
RLG [4:0]: ((Gainor-Atten. dB) - 12dB)/ (1.5dB) =RLG
For +3 dB gain, example:
(3dB - 12dB) / (-1.5dB) = 6 = 0b00110 = RLG
Note: For 0 dB gain, set RLG [4:0] = 0b01000
[6:5] Reserved for future expansion. Always write zeros to these bits.
res
[7] Right Line Mute
RLM 0 Un-mutesright line input into the output mixer.
(RW) 1 Mutesright line input into the output mixer.
This bit mutes (1) or un-mutes (0) theight line input into the
output mixer.
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Figure3.28 Codec Reg.—Lower Timer (Index: 0x14)

Lowwar Timar Codec Indeax 0x14

¥ i & 4 3 2 1 n

Lower Timer

Bits Description

(Lower Timer—WSS Codec Index 0x14)
[7:0] Lower Timer. These bits hold the ower byte of thel6-bit timer
TL [7:0] (eight least significant bity. Note that reads from this register

return the same valuewritten, not the current count.Thetime
(RwW) base iscalculated from the following formula:

(PC system clock) / 144 = Time Base.
Example: 14.3818 MHz / 144 = 10.057ns
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Figure3.29 Codec Reg.—Upper Timer (Index: 0x15)

Uppar Timear Codeac Index 0«16

T fi 7] d ] b 1 n

- TU[T0] —

Uppar Timear
Bits Description
(Upper Timer—WSS Codec Index 0x15)
[7:0] Upper Timer. These bits hold theupper byte of thel6-bit timer
TU [7:0] (eight most significant bity. Note that reads from this register

return the same valuewritten, not the current count.Thetime
(RwW) base iscalculated from the following formula:

(PC system clock) / 144 = Time Base.
Example: 14.3818 MHz / 144 = 10.057ns.

Also note that the timer is not loaded until you write the upper
timer register (write register 0x14 first, then 0x15)
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Figure3.30 Codec Reg.—Upper Frequency Select (Index: 0x16)

Uppar Fraquanecy Salact Codac Index Dx18

T fi 7] d ] b 1 n

o|lo0o|1 |01 [0O(1 |0

Uppar Fraquancy

Bits Description
(Upper Frequency Select—WSS Codec Index 0x16)
[7:0] Upper Frequency Select These bits hold theupper byte of the

FU [7:0] 16-bit sampling frequency selectiofeight most significant bit}.

' Using these bits and the bits in the Lower Frequency Select
(RW) register, you can select sampling frequencies from 5 kHz
(FU [7:0] & FL [7:0] = OXOFAOQ) to 50 kHz (FU[7:0] & FL [7:0]
= 0xC350) in 1 kHz increments.

To find the value to load into FU7:0] & FL [7:0], convert the
decimal sampling frequency (between 5 to 50 kHz) to atwo byt¢
binary number. To sample a8.0 kHz for example:

8000 = 0001,1111,0100,0000= FU [7:0] & FL [7:0]
Some commony usedsample rates are listed below:

Sampling
Quality  Frequency FU [7:Q] FL [7:0]
Voice 8.0 kHz 0001 1111 0100 0000 (defaulf)

Radio  11.025 kHz 00101011 0001 0001
Tape 22.05 kHz 01010110 0010 0010
CD 44.1 kHz 10101100 0100 0100
DAT 48.0 kHz 10111011 1000 0000

Also note that the timer is not loaded until you write the upper
timer register (write register 0x14 first, then 0x15)

[Load FU beforeFL]
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Figure3.31 Codec Reg.—L ower Frequency Select (Index: 0x17)

Lowar Fraquancy Salact Codac Index Ox ?

Lowwar Fraquancy

Bits

Description
(Lower Frequency Select—WSS Codec Index 0x17)

[7:0]
FL [7:0]

L ower Frequency Select These bits hold theower byte of the
16-bit sampling frequency selectiofeight least significant bits.
Using these bits and the bits in the Upper Frequency Select
register, you can select sampling frequencies from 4 kHz

(FU [7:0] & FL [7:0] = OXOFAOQ) to 50 kHz (FU[7:0] & FL [7:0]
= 0xC350) in 1 kHz increments.

Note that the sample rate is not loaded into the until you write
the lower frequency register (write register Ox16 first, then Ox17

To find the value to load into FU7:0] & FL [7:0], convert the

decimal sampling frequency (between 5 to 50 kHz) to atwo byt¢

binary number. To sample a8.0 kHz for example:
8000 = 010001,1111,0100,0000= FU [7:0] & FL [7:0]
Some commony usedsample rates are listed below:
Sampling
Quality  Frequency FU [7:Q] FL [7:0]
Voice 8.0 kHz 0001 1111 0100 0000 (defaul?)
Radio  11.025 kHz 00101011 0001 0001
Tape 22.05 kHz 0101 0110 00100010

CD 44.1 kHz 10101100 0100 0100
DAT 48.0 kHz 10111011 1000 0000

174

AD1812 SoundPort Controller User's Manual 3-50
Chapter 3— AD1812 Registers



Figure3.32 Codec Reg.—Capture Playback Timer (Index: 0x18)

Captura Flayback Timar Codacindax 0x13

F o8& 5 4 3 2 1 0
olo 11 ‘ 1010|010
res TI ©C Pl CU CO FO PU

Timear Intarrupt

Flayback Undarrun
Flayback Qwarrun
Captura Qwarrun
Captura Undarrun
Flayback Intarrupt
Capture Intarrupt

Bits Description
(Capture Playback Timer—WSS Codec |ndex 0x18)

[O] Playback Underrun

PU 0 No underrun.

(RO) 1 Underrun.
The codec sets (1) this bitwhen the DAC runs out of dataand a
sample has been missedT he codec clears (0) this bit when the
DAC receives a fresh sample.

[1] Playback Overrun

PO 0 No overrun.

(RO) 1 Overrun.
The codec sets (1) this bit when a busvriteisignored because
the FIFOisfull. The codec clears (0) this bit when there is space
in the FIFO for the next write.

[2] Capture Overrun

CO 0 No overrun.

(RO) 1 Overrun.
The codec sets (1) this bit when a sample from the ADC is
ignored because the ADC FIFO isfull. The codec clears (0) this
bit when there is space in the ADC FIFO for the next write.
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D

Bits Description
(Capture Playback Timer—WSS Codec Index 0x18)
(Continued)
[3] Capture Underrun
CuU 0 No underrun.
(RO) 1 Underrun.
The codec sets (1) this bit when it has to repeat the last valid byt
sent for a bus read from an emptyADC FIFQ The codec clears
(0) this bit when the ADC FIFO has data for the next read.
[4] Playback Interrupt
Pl 0 Nointerrupt.
(R) 1 Interruptispending from the playback DMA count
(Write 0) registers.
The codec sets (1) this bit to indicatéhat an interruptis pending
from the playback DMA count registers.
Clear (write 0 to) the PI bit toclear theplayback DM Ainterrupt.
[5] Capture Interrupt
Cl 0 Nointerrupt.
(R) 1 Interrupt is pending from the capture DMA count
(Write 0) registers.
The codec sets (1) this bit to indicate that an interrupt is pending
from the capture DMA count registers.
Clear (write 0 to) the CI bit to clear the capture DMA interrupt.
[6] Timer Interrupt
TI 0 Nointerrupt.
(R) 1 Interrupt is pending from theimer count registers.
(Write 0) The codec sets (1) this bit to indicate that an interrupt is pending
from thetimer count registers.
Clear (write O to) theTl bit to clear the timer interrupt.
[7] Reserved for future expansion. Always write zeros to these bits.
res

Note: You can clear al three interrupts (PI, CI & TI) by writing to the Codec Status
register. The INT bit in the Codec Status register isalogical OR of these three interrupts.
While you can clear (0) the PI, CI & TI bits, setting (1) these bits manually has no effect.
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Figure3.33 Codec Reg.—Revision ID (Index: 0x19)

Rewvigion IO Codac Indax 0«19

¥ ] & 4 4 2 1 1]

1 |0 |0 |0 (O0]O0 |0 0

- W [2:0] | Razarvad CID [2:0]

Waraion Codac Rewvizion |D

Bits Description
(Revision ID—WSS Codec Index 0x19)

[2:0] Revision ID Number
CID [2:0]
[4:3] Reserved for future expansion. Always write zeros to these bits.
res
[7:5] Version Number Indicates the version of the Codec.
V [2:0]
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Figure3.34 Codec Reg.—Mono Control (Index: 0x1A)

Mono Control Codac Index 0x1A

) ] ] 4 4 bl 1 n

11110 |0]0 (0|0 |0

MW MOM | Rasarvad pill— MIA[3:0] —F

Mono Qutput Mute

Mono Input Muts Mono Input Attanuatinné

Bits Description

(Mono Control—WSS Codec Index 0x1A)
[3:0] Mono Input Attenuationselect. These bits hold the attenuate
MIA [3:0] select for the mono input. Using these bits, you can select

attenuates from 0 dB (M1A=0x0) to -45 dB (MIA=0xF) if¥8 dB
(RwW) increments.

The following equation lets you determine the value to load into
MIA [3:0]: (AttenuationdB) /(-3 dB) = MIA

For -9 dB attenuation, example:
-9dB /-3dB =3 =000011 = MIA

[5:4] Reserved for future expansion. Always write zeros to these bits.

res

[6] Mono Output Mute

MOM 0 Un-mutes Mono output signal.

(RW) 1 Mutes Mono output signal.
This bit mutes (1) or un-mutes (0) the mono output (M_OUT)
signal.

[7] Mono Input Mute

MIM 0 Un-mutes Mono input signal.

(RW) 1 Mutes Mono input signal.

This bit mutes (1) or un-mutes (0) the mono input (M_IN) signa'.
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Figure3.35 Codec Reg.—Power-Down Control (Index: 0x1B)

Fowsardown Control Codac Index 0x1B

¥ i & 4 4 b 1 0

ADCPWD Rez 1 Rezarrad

DACPWD
WK PO
Alwwaya 1

DAGC & Mixar Foweardown
DAGC Poweardowen
ADGC Powardown

Bits Description
(Powerdown Control—WSS Codec Index 0x1B)

[2:0] Reserved for future expansion. Always write zeros to these bits.

res

[3] Thisbit isaways 1.

1

[4] Reserved

[5] DAC and Mixer Power Down Setting this bit powers the DAC

MIXPWD and mixer down. When the DAC is powered down, tHeAC
sample clock is turned off.

(RW)

[6] DAC Power Down Setting this bit powers the DAC down.

DACPWD When the DAC is powered down, th®AC sample clock is
turned off.

(RW)

[7] ADC Power Down Setting this bit powers the ADC down.

ADCPWD When the ADC is powered down, the ADGample clock is
turned off.

(RW)
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Figure3.36 Codec Reg.—Capture Data Format Control (Index: 0x1C)

Captura Data Format Codec Index 0x1C

¥

] & 4 4 2 1 1]

0

1101 ]0]O0]0 |0

Captura Format Salact

GFMT [1:0] [CC/L GS'MCEMY CINFG]  Rezaread

Captura 2-bit Intarfaca
Captura Byta Swap
Captura Starac'Mono Salact

Captura Compandad/Linaar Salact

NOTE: To change the bits in this register, place the codec in the Mode Change Enable
(MCE) state or set CEN=0.

Bits Description
(Capture Data Format Control—WSS Codec Index 0x1C)

[1:0] Reserved for future expansion. Always write zeros to these bits.

res

[2] Capture 8-bit Interface

CINF8 0 16-hbit capture mode.

(RW) 1 8-bit capture mode.
This bit indicates thatthe capture channel isir8-bit(1) or 16-bit
(0) mode.
Note: The CFMT bitsin this register select among 8-bit or 16-bif
interface on the codec; programming this bit’s contents must be
coordinated with programming the Plug & Play configuration
registers selection of 8-bit or 16-bit transfers and DMA channelg.

[3] Capture Byte Swap

CBSW 0 Default capture word byte order.

(RW) 1 Swaps capture word byte order.
For 16-bit data transfers (CINF8=0)this bit swaps (1) or leaves
at default (0) the byte order of capture words.

AD1812 SoundPort Controller User's Manual 3-56

Chapter 3— AD1812 Registers



Bits

Description
(Capture Data Format Control—WSS Codec Index 0x1C)
(Continued)

[4]
CSIM
(RW)

Capture Stereo/Mono Select
0 Mono input format.
1 Stereo input format.

This bit selects stereo (1) or mono (0) formatting for the input
audio data streams. In stereo, the codec alternates samples
between channels to provide left and right channel input. For
mono, the codec captures samples on the left channel.

[5]
CCIL
(RW)

Capture Companded Select /Linear
0 Linear-digital representation format.
1 Non-linear, companded format.

Use this bit to select a linear-digital, representation format (0) of
anon-linear, companded format (1) for input data. The CC/L bit|
works in concert with the CFMT bits for input format selection.

[7:6]
CFMT[1:0]

Capture Format Select Use these bits and the CC/L bit to select
the format for input data according to the following table.

CFMT1CFMTO CC/L Playback Audio Data Type

8-bit, unsigned PCM (Linear)

8-bit, p-Law companded PCM
16-bit, signed Little Endian (Linear)
8-bit, A-Law companded PCM
reserved

4-bit, IMA-ADPCM Companded
16-bit, signed Big Endian (Linear)
reserved

PRPRPPRPOOOO
PRPOORROO
PORORORO
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Figure3.37 Codec Reg.—Crystal, Clock Select/Total Power-Down (Index: 0x1D)

Total Fowardown Codac Indax 0x10

¥ i & 4 4 2 1 n

OO0 |0 |0 |0 [0O]0

o Reservad —— = TOTPWD]

Total Powardown

NOTE: To change the bits in this register, place the codec in the Mode Change Enable

(MCE) state.
Bits Description
(Crystal, Clock Sel./Total Powerdown—WSS Codec Index 0x1D
[O] Total Power Down Setting this bit powersthe DAC, ADC, and
TOTPWD mixer down. When the DAC and ADC are powered down, the
DAC and ADCsample clocls are turned off.
(RW) Note: When the codec has set (1) this bit, oly the digital
interfaceon-chip remains active awaiting the power up signal.
[7:1] Reserved for future expansion. Always write zeros to these bits.
res
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Figure3.38 Codec Reg.—Capture Upper Base Count (Index: OxX1E)

Capture Uppear Codac Indax 0s1E
Baza Count

T ] & 4 3 2 1 n

OO0 |0 |0 |0 |0 |0 |0

- ————— CUE [7:0] ————————

Captura Uppar Baze Count

Bits Description
(Capture Upper Base Count—WSS Codec Index Ox1E)
[7:0] Capture Upper Base Count These bits hold the upper byte of the
) 16-bit base count (eight most significant bifs Note that reads
CUB [7:0] : ) :
from this register return the same valugritten, not the current
(RW) count. Also note that the current counter is not loaded until you
write the upper base count register (write register Ox1F first,
then Ox1E)
Figure3.39 Codec Reg.—Capture Lower Base Count (Index: Ox1F)
Captura Lowwar Codec Indeax 0x1F
Ba=a Count
F &8 & 4 = = 1 i
O(0 (0 (O |0 |0 |0 |0
i ——— CLE [7:0]] ———
Captura Lowar BEaza Count
Bits Description
(Capture Lower Base Count—WSS Codec Index Ox1F)
[7:0] CaptureLower Base Count These bits hold theower byte of the
) 16-bit base count (eight least significant bity. Note that reads
CLB[7:0] : ) ;
from this register return the same valugritten, not the current
(Rw) count.
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3.4 AD1812 Sound Blaster Pro | SA Bus Registers (Ports)

The AD1812 contains a set of ISA Bus registers (ports) that correspond to those used by
the Sound Blaster Pro audio card from Creative labs. Table 3.8 lists the ISA Bus Sound
Blaster Pro registers. For complete information on using these registers, see tBeeveloper
Kit for Sound Blaster Series2nd ed. ©1993, Creative LabsInc., 1901 McCarthy Blvd.,
Milpitas, CA 95035.

Table3.8 Sound Blaster Pro | SA Bus Registers

Register Name Address
MusicO: Address (w), Status (r) O0x(SB Base) Relocatable in range 0x010 -
Ox3F0

MusicO: Data (w) Ox(SB Baset])

Musicl: Address (w) Ox(SB Baset?

Musicl: Data (w) Ox(SB Baset3

Mixer Address (w) Ox(SB Baset4)

Mixer Data (w) Ox(SB BasetH

Reset (w) Ox(SB Baset6

MusicO: Address (w) Ox(SB Baset9

MusicO: Data (w) Ox(SB Baset9

Input Data (r) Ox(SB BasetA)

Status (r), Output Data (w) 0x(SB BasetQ

Status (r) Ox(SB BasetE)
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3.5 AD1812 AdLib ISA BusRegisters (Ports)

The AD1812 contains a set of ISA Bus registers (ports) that correspond to those used by
the AdLibaudio card from AdLib Multimedia. Table 3.9 liststhe ISA Bus AdLib
registers. Because the AdLib registers are a subset of those in the Sound Blaster card, you
can find complete information on using these registersin tieevel oper Kit for Sound
Blaster Series 2nd ed. ©1993, Creative LabsInc., 1901 McCarthy Blvd., Milpitas, CA
95035.

Table3.9 AdLib I SA BusRegisters

Register Name Address

MusicO: Address (w), Status (r) Ox(Adlib Base) Relocatable in range 0x008
- Ox3F8

MusicO: Data (w) Ox(Adlib Baset1)

Musicl: Address (w) Ox(Adlib Baset2)

Musicl: Data (w) Ox(Adlib Baset+3)

3.6 AD1812MIDI MPU-401 | SA Bus Registers (Ports)

The AD1812 contains a set of ISA Bus registers (ports) that correspond to those used by
the ISA bus MIDI audio interface cards. Table 3.10 lists the ISA Bus MIDI registers and
Figures 3.39 and 3.40 show them. These registers support commands and data transfers
described in theMIDI 1.0 Detailed Specification& Standard MIDI Files 1.0 ©1994,
MIDI Manufacturers Association, PO Box 3173 LaHabra, CA 90632-3173.

Table3.10 MIDI | SA Bus Registers

Register Name Address

MIDI Data (r/w) Ox(MIDI Base) Relocatable in range 0x008
- Ox3F8

MIDI Status (r), Command (w) OX(MIDI Baset])
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Figure3.40 MIDI Data Register

MIDI Data OxiMIDI BEaze)

T ] & ) 3 2 1 1]

OO0 |0 |0 |0 |0 |0 |0

g ——————— MDO[F0] ———————

MIDI Data
Bits Description
(MIDI Data—Ox(MIDI Base))
[7:0] MIDI Data Use these bits for reading/writing MIDI datato the
MD [7:0] MIDI MPU-401 UART.
(RW)
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Figure3.41 MIDI Status’Command Register

MIDI Statua (Read) OxiMIDI Baza+ 1)
MIDI Command (Writa)

T i & 4 4 2 1 n

oOjojo |0 |0 |0 (00

’4—— CMD [7:0]

DRR DSR —— Reservad {Read) ——=|:

Data Set Ready (Read)
Data Racaiva Haady [(Raad)

MIDI Command (Writa)

Bits Description
(MIDI Status/Command—Ox(MIDI Baset 1))

[5:0] (R) On reads from this register, these bits do not indicate anything;

res ignore them.

[6] (R) Data Set Ready. When read, this bit indicates that you can (0) or

DSR cannot (1) write to the MIDI Data register.

(Full=1, Empty=0)

[7] (R) Data Receive Ready When read, this bit indicates that you can

DRR (0) or cannot (1) read from the MIDI Dataregister.
(Un-readable=1, Readable=0)

[7:0] (W) MIDI Command Write MIDI commands to this register.

CMD [7:Q] Note: The AD18120nly supports the MIDI OxFF (reset) and
Ox3F (pass-through mode) commands. The controller powers ug
set for intelligent MIDI mode, but must be put in pass-through
mode. To start MIDI operations, send areset command (OxFF)
and then send a pass-through mode command (0x3F). The MID
data register contains an acknowledge byte (OXFE) after each
successful command transfer.
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3.7 AD1812 Game Port

The AD1812 contains a Game Port I SA Bus register that correspond to the game port
described in the Plug & Play specification. Table 3.11 show the address range for the port.

Table3.11 Game Port | SA Bus Register (Port)

Register Name Address

Game Port 1/0 Ox(Game Base) Relocatable in range

0x001 - Ox3FF

3.8 AD1812 Register Summary

The AD1812 SoundPort Controller contains registers that correspond to those found in
Sound Blaster Pro, AdLib, MIDI, and Game Port Plug & Play devices. Figure 3.41 shows
an overview of the direct and indirect registersin the controller.

This chapter provides detailed information on the vendor specific Plug & Play Powerdown
register, all registers in the Windows Sound System codec, and MIDI interface registers.
For detailed information on Sound Blaster and AdLib registers, see tbeveloper Kit for
Sound Blaster Series2nd ed. ©1993, Creative Labslnc., 1901 McCarthy Blvd.,

Milpitas, CA 95035.

[54 Bus Registers (Ports) Internal (Indexed) Fegisters

|
%Plug & Play — _ | |
Direct Fegisters | =~ | Indirect Registers

1 2--SoundBlaster
& bdlh
Direct Bemisters

4-Windows
Sound Systemn
Direct Bemisters

2--IIDI
Begsters

rarne Port
Register

'

'

Inchrect Beqsters

i

Inchrect Beqsters

i

Figure3.42 Register Overview
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Chapter4 AD1812 Reference Design

4.1 Overview

A reference design using the AD1812 provides a starting point for motherboard and PC plug-in card
OEM’ s beginning their designs using the SoundPort Controller. The AD1812 reference design
described in this chapter shows how few components are required for building an AD1812 based PC
plug-in card.

The AD1812 evaluation kit (available through your Analog Devices representative) comes with the
reference design board described here plus software drivers for DOS, Windows 3.1 and Windows 95
applications. To really get an idea of the AD1812’ s capabilities, you should participatein a
demonstration with the evaluation kit.

The AD1812 reference design board’ s architecture supports all the controller’ s features. The board isa
16-bit audio plug-in card for ISA bus personal computers. The 1/O features of the card include the
following:

Stereo jacks (four) provide connections for MIC IN, CD-ROM IN (external), LINE IN, and LINE
OUT signals.

Headers provide audio connections for an internal CD-ROM.
A D-type (DB15) connector lets you connect Joystick /Game and MIDI devices

A single jumper for selection of Plug & Play or Non-Plug & Play configuration mode, all other
board configuration is performed by software.
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4.2 ReferenceDesign Architecture

This section provides some detail on the AD1812 reference design board’ s architecture. For more
detailed information, examine the board’ s schematics in the next sectid@esign Information

AD1812 SoundPort Controller based designs (plug-in & motherboard) provide software and hardware
compatibility with SoundBlaster, AdLib, Windows Sound System, MIDI, and Game Port industry
standards. The controller provides these feature through a set of internal integrated device and external
I/O ports. Figure 4.1 shows an overview of the reference design board’ s architecture.

IM IERMAL CD ATDIO HEATER S

Somy
EXIERHAL
IERHAL ICE EFO4CKET
HEATERS & JIMPER % CONWEC IS
—— MICIN
AMNALOG o CO-ROMIN
ADI%12 - AU IH
Flug & Floy ¢ —— gm LINE IN
HorrFlug & Play SoundPort * i
. LINE
Mods Selaction Controller *
[—
MICT
IS TICES
CATME FOR T

MODEM IRS
MZDEM SELECT

14 BUTS DRIVERS
(Cptiozal)
Figure4.1 SoundPort Reference Design Board I/0O

Asshown in Figure 4.1 the reference design board’ s features include the following:
MICROPHONE INPUT. This input contains an op-amp buffer with again of 4 dB and, for

microphones with larger signals, you can apply a software controlled 20 dB gain block as well. You
can mix this analog input with a digital signal from the ISA bus.
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CD-ROM INPUT. This input has an input impedance of approximately 1@kwvith a maximum full-
scale input level of 2 Vrms. Thisinput jack (and internal CD audio headers) support Panasonic,
Mitsumi, and Sony CD-ROMSs. Y ou can mix this analog input with adigital signal from the ISA bus.

LINE INPUT. Thisinput has an input impedance of approximately 10with a maximum full-
scale input level of 2 Vrms. Y ou can mix this analog input with adigital signal from the ISA bus.

LINE OUTPUT. This output has a maximum full-scale output level of\&ms. This outputs provide
a high-quality line output for use with equipment containing line-level inputs and provides
exceptional audio quality when driving speakers designed for the PC (game speakers).

MIDI/JOY STICK/GAME PORT. This D-type connector lets you connect a Joystick, other Game
Port device, or MIDI devicesto your PC.

Mono Input Header (on-board header JP4). This header connects to the SoundPort Controller’s
mono input. Y ou can mix this analog input with adigital signal from the ISA bus.

Plug & Play / Non-Plug & Play Selection Jumper (on-board jumper JP10). This jumper selects Plug
& Play mode (jumper not installed) or Non-Plug & Play mode (jumper connects pins1 & 2). In
either mode, the reference design board is completely software configurable with driver software.
For more information on the configuration process, see Chapter 2, AD1812 Programming.

Two other SoundPort Controller features that could be useful on your own board are an optional Wave
Blaster header and an on-board modem. The reference design would have to be modified if you wanted
to include these features.

Wave Blaster. Adding an external Wave Blaster card lets the SoundPort Controller board use the
external wavetable for true instrument quality sounds.

Modem. The AD1812 can support an external modem chipset. This chipset can provide
V.34/DSVD Full Duplex M odem/Speakerphone operation.
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4.3 Design Information

This section includes a set of schematics for the AD1812 Reference Design Board and component side
silk-screen drawing. Complete production files (schematics, pcb layout, & fabrication instructions
schematic) are available in Data Exchange Format (DXF) on the Analog Devices, Computer Products
Division, Applications Bulletin Board Service (BBS).

To access these files (in the Development Tools section of the BBS), contact the BBS by modem at
speeds up to 14,400 baud, no parity, 8 bits data, 1 stop bit by dialing (614%1-4258. ThisBBS

supports: V.32bis, error correction (V.42 and MNP classes 2, 3, and 4), and data compression (V.42bis
and MNP classb).
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Interrupt Selection Lower Frequency Select
MOAEM....eiiiiirieee e 2-21 register ....cooovvereeeeenne 2-36, 3-18, 3-19, 3-48
SoundBIaster..........ccooeeiienieiieeeen 2-16 Lower TIMer.....ccooeeveeneenieenieeieen, See TL bits
Windows Sound System.............cceeueee. 2-13 Lower Timer register........ 3-18, 3-19, 3-40, 3-45
Interrupt type select register.........cooceevienee. 34 [IRSISY o)1 £ TR 2-33, 3-19, 3-20
INErodUCtion.........coiveiieiieee e 1-1 LX1A DitS..ccveeieieeieeieeieeies 2-34, 3-19, 3-22
[SABMA Dit....oeeeiiiiieeeeeee e 3-7 LX2A DitS..c.ooviieiieeieiesieeeen, 2-34, 3-19, 3-24
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Errata...ccoocveeiieeee e 1-9
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LDM Ditoeeeiiiieeeeeee e, 2-34, 3-19, 3-26 Manufacturer 1D Bit........c..cceceeennee. See MID bit
Left Aux #1 Input Control Maps
FEQISter...ccccveeeiieeiiene 2-34, 3-18, 3-19, 3-22 ISA BUS REQISLEIS.....coiiiieieeieeiee e 3-2
Left Aux #2 Input Control Plug & Play indexed registers................. 3-6
FEQISter...ccocveriieeeiiene 2-34, 3-18, 3-19, 3-24 Windows Sound System Codec Indexed
Left Auxiliary #1 Mute................ See LM X1 bit FEJISLEIS ..ot 3-18
Left Auxiliary #2 Mute................ See LM X2 Bit MCE
Left Auxiliary Input #1 Attenuate Select it 2-36, 3-8, 3-10, 3-28, 3-30,
............................................... See LX1A bits rereereeneene e 3-31, 3-35, 3-54, 3-56
Left Auxiliary Input #2 Attenuate Select........... MD DItS....eeiiiieee e 3-60
............................................... See LX2A bits MIA bits.....ccooeviiiiirieieenn.2-35, 3-19, 3-52
Left DAC MULE.......oevvieeeieieiiene See LDM hit MIC Mix Enable/Right MIC Input Control
Left Input Control register............... 2-35, 3-18, 3-19, 3-41, 3-42
FEQiSter....cccovveiiereiiene 2-33, 3-18, 3-19, 3-20 MICIOSOft ... 1-6
Left Input Gain select.................... See LIG Bits MID DIt 3-19,3-36
Left Input Microphone Gain Enabl&ee LM GE bit MIDI
Left Input Source Select................. See LSS bits Addressrange.......c..coceeieeeieeeieeens 2-7,2-18
Left Line Gain, Attenuate, Mute, Mix DIIVES o 2-3
Fegister......ccovveeenneens 2-35, 3-18, 3-19, 3-43 Interrupt request level.................... 2-7,2-18
Left Line MixX Gain.......ccccoceeeveeennee See LLG hits Logical Device Number==3.. 2-7, 2-11, 2-17
Left Line Mute.......cccoeveeeiieeniennne SeeLLM bit REQISErS.....ooiiieeiie e 3-2,3-59
Left Mic Gain......ccocoeeveeeiieeiens See LMG hits Support definition.........cocoevieeiiereinns 3-59
Left Mic Mix Enable.................. See LMME bit MIDI 1.0 Detailed Specification......... 1-7, 3-59
Left Output Attenuate select......... See LDA hits MIDI Command...........ccceevueeennennn See CMD bits
Left Output Control MIDI Data......cccoeveieeeiieeiieeieeeene See MD bits
FEQiSter....cccovveiiereiiene 2-34, 3-18, 3-19, 3-26 MIDI Dataregister.......cccovoveereveerieeeniieeeiennns 3-60
LIG DItS....ceiiiiiieeeieiceeee e, 2-33, 3-19, 3-20 MIDI GUIdEDOOK.......ccceereieireirieienieseeiee 1-7
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Mixer Dataregister........coooeeeieeeieeeieeeiieenne 3-2
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MIXPWD bit.......ccecuennnne 2-37, 2-38, 3-19, 3-53
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DIV e 2-3
Interrupt selection..........ccoceeveeeeeiieeenenn. 2-21
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Mono Control register.....2-35, 3-18, 3-19, 3-52
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MUSICL rEgiSter.....cccveereereeieeieeeeiee e 3-2
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NON-Plug & Play......ccoceeiiiiiiiiiicieceee 3-2
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Device Configuration...........ccccceereeenieenne 2-8
Device configuration procedure............... 2-8
MOGE....c.eiieiieirieiee e 2-8,2-41
Numeric base indication.............cccoceveernenne. 1-8
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OL Dt 2-34, 3-19, 3-40
ORL DitS....coveiieiiisieseeeeeee 3-19,3-34
ORR DItS...coviieeeeieiesee e 3-19,3-34
Output Level.......ccoooeeiiiiiieee, See OL bit
Overrange Left Detect................... See ORL bits
Overrange Right Detect................ See ORR bits
Overview
Manual & Controller...........ccevverieniennne. 1-1
Non-Plug & Play resource arbitration......2-8
Plug & Play resource arbitration.............. 2-2
Programming ........ccocceveveeeneeenieeesneeenennn 2-1
REQISErS. ..o 31
System Architecture............ccoceeveeeiieenee. 1-4
P
PBSW Dit.....cooeieierieins 2-27,2-28, 3-19, 3-28
PC addresses........ooovvevveeiieeieeeceeseeseenens 1-8
PC/L DIt 3-19, 3-29
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PEN bit...2-31, 2-32, 3-9, 3-19, 3-28, 3-30, 3-37
PEMT DitS...cooiiiieeeeeeee e 3-19, 3-29
PlDit. ..o, 3-19, 3-50
Pin Control register................... 3-18, 3-19, 3-33

PINF8 bit................ 2-27, 2-28, 2-29, 3-19, 3-28
PIO Dataregister........ccccovreeeennn. 3-2,3-8,317
PL/R DIt 3-8,3-14
Playback.........cccoeiiniienieieeeiees 2-5,2-10
Playback 8-bit Interface............... See PINFS8 bit
Playback Byte Swap..........c..c...... See PBSW bit
Playback Companded Select /LineaBee PC/L bit
Playback Data.........cccceveeeieeeneeennne See PD bits
Playback Data Format register.................... 3-28
Playback Data Register Ready........ See PRD hit
Playback Enable..........ccccoceenienne. See PEN bit
Playback Format Select............... See PFMT bits
Playback Interrupt..........ccocoeevieenieennne See Pl bit
Playback Left/Right Sample.......... See PL/R bit
Playback Lower Base Count.......... See PLB bits
Playback Overrun.........cccocoeeveeenenn. See PO bit
Playback PIO Enable..................... See PPIO bit
Playback Stereo/Mono Select........ See PS/M bit
Playback Underrun....... See PU bit See PUR bit
Playback Upper Base Count.......... See PUB hits
Playback Upper/Lower Byte.......... See PU/L bit
PLB DitS....ccoiiiiiiicieeieeeeee, 3-19,3-38
Plug & Play.....ccocoeiiiiieecieeeeee e 3-2
Acceptable Configuration, definition...... 2-2
Active Devices, definition....................... 2-1
Device Configuration..........ccceceeeiueeeneen. 2-2
DeVviCe IDS....cveeeieeie e 2-3
Device IDs, definition...........cccceeeverenee. 2-1
Good Configuration, definition............... 2-2
Indexed Registers........cooovevieeneeeniieennnen, 3-6
ISA BUS REQISLEIS.....ooiiiieiieeieeeiee e 2-4
Logical Devices, definition..................... 2-1
MOGE. ... 2-4,2-41
Register INndexing.........cococeeveeeneeeneeeene 35
Resource Manager, definition................. 2-1
Resource ROM, definition...................... 2-1
Sub-optimal Configuration, definition.... 2-2
Plug & Play ISA Specification..................... 1-6
PNP_ENABLE PIN...ccoeiiiinieieese e 3-3
PO DIt 3-19, 3-49
Powerdown
ADC Power Down............. See ADCPWD hit
DAC and Mixer Power Down...........cccceen.e..
..................................... See MIXPWD bit
DAC Power Down............. See DACPWD bit
Plug & Play.............. See Powerdown register
Plug & Play Vs. Codec..........ccceerueenee. 2-37
Total Power Down............. See TOTPWD hit
Power-Down Control register....3-18, 3-19, 3-53
Powerdown register..........oooeeveeeieeennen. 3-4,3-6
Powerdown registers.........cocvoeerieenieenennn. 2-12
PPIO bit......cccceennee 2-31, 2-32, 3-19, 3-30, 3-32
PRDY bit....ccoeiiiireene 2-32, 3-8, 3-13, 3-14
Principles of Digital AudiQ..........cccccceeneeen. 1-7
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Programming..........cccoeeeerceeniieesiiie e 2-1
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Programming SUMMary.........cccceceeeeieeeeeenns 2-41 register.......coceene.. 2-34, 3-18, 3-19, 3-24
Programming Windows..........ccccceeveeeinennne 1-7 Left Input Control
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PURDBIt....oooiiicieeee 3-15, 3-19, 3-35, 3-37 register.....cccceveennen. 2-34, 3-18, 3-19, 3-26
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RDA bitS.....cccoiiiiiieeee 2-34, 3-10, 3-19, 3-27 Lower Frequency Select
RDM Dit...coiiiiiieieieseeee e, 2-34, 3-19, 3-27 register .....coovvvveereeenne 2-36, 3-18, 3-19, 3-48
Read Full ..., See RF bit Lower Timer register...3-18, 3-19, 3-40, 3-45
Read Only, bit type......cccoveeiieeiiennne 2-10, 3-1 Map of ISA Busregisters..........cccevueenee. 3-2
Read/WIte. ..o 31 MIC Mix Enable/Right MIC Input Control
Read/Write, bit type.....c.cooceerieeieeiieeeen, 2-10 register........... 2-35, 3-18, 3-19, 3-41, 3-42
READ_DATA register.......ccccoevereeeenn. 3-2,3-3 MIDI i 3-59
Reference texts. ... veerieeiieenee e 1-7 MIDI Data register........cccveveeeneeeneeennnn 3-60
REGISIENS.....ooiii s 3-1 MIDI registers......cccovvreriinieneeree e 3-2
Activate register MIDI Status’Command register.............. 3-61
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.............................. 2-14, 2-15, 2-16, 2-17, rerreereeneeeeneeneenn. 2239, 3-18; 3-19, 3-52
.......................... 2-18, 2-19, 2-20, 3-2, 3-3 Pin Control register...............3-18, 3-19, 3-33
AdLib registers......ccocoiviiniieniene 3-2, 3-59 Playback Data Format register................ 3-28
Alternate Feature Enable/Left MIC Input Plug & Play register areas...........cccceeu.e. 3-5
Control Power-Down Control register..........ccccoeeeueee..
register.....2-34, 3-10, 3-18, 3-19, 3-39, 3-40 3-18, 3-19, 3-53
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register........... 3-10, 3-18, 3-19, 3-54, 3-55 READ_DATA register.....ccooovererenieenns 3-3
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FEQISter. ..o 3-18, 3-19, 3-57 Revision ID register.............. 3-18, 3-19, 3-51
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register.......cccoeeuenne. 3-18, 3-19, 3-49, 3-50 register.......cccoenuennn. 2-34, 3-18, 3-19, 3-23
Capture Upper Base Count Right Aux #2 Input Control
register.......cccoenuenne. 2-30, 3-18, 3-19, 3-57 Fegister.......cccoennne 2-34, 3-18, 3-19, 3-25
Card Select Number register..................... 3-4 Right Input Control register..........cccoeeeeenenn.
Clock and DataFormat 2-34, 3-18, 3-19, 3-21
(50 [1S < SO 3-10, 3-18, 3-19 Right Line Gain, Attenuate, Mute, Mix
Config Control register..........cccoeceeereeennee. 3-4 register.......cocevueene 2-35, 3-18, 3-19, 3-44
Crystal, Clock Select/Total Power-Down Right Output Control
register........... 2-37, 3-10, 3-18, 3-19, 3-56 register.......cccoennne 2-34, 3-18, 3-19, 3-27
Digital Mix/Attenuation Serial Isolation register..........cccoceereeennen. 3-4
register.......cceeee.. 2-34, 3-18, 3-19, 3-37 Set RD_DATA Port register...........ce..... 3-4
DMA Channel Select registers................. 3-4 SoundBlaster registers..........coceveerieeennn. 3-2
Game Port register........cooeveveeeieeenieee 3-2 StAtUS FEQIStEr....eeeveeeiee e 3-4
I/O Port Base Address register................. 3-4 Test and Initialization register
I/0O Range Check register.........cccoeeveveennee 34 3-18, 3-19, 3-34
Interface Configuration registe-18, 3-19, 3-30, 3-31, 3-%2pper Base Count register
Interrupt Level Select register.................. 34 2-30, 3-18, 3-19, 3-38
Interrupt Type Select register................... 3-4 Upper Frequency Select
Left Aux #1 Input Control register.....ccoovenueene 2-36, 3-18, 3-19, 3-47
register......cocveuene 2-34, 3-18, 3-19, 3-22 Upper Timer register....3-18, 3-19, 3-40, 3-46
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Wake [CSN] register.......ccooveeeveeneneenienne. 3-4 RX1A bitS....ooviiereeieereeeen, 2-34, 3-19, 3-23
WRITE_DATA register.........ccccueuee. 3-2,3-3 RX2A bitS....coviiirieieeeeeen, 2-34, 3-19, 3-25
WSS Codec Index Address S
(5 0[5 (= PR SRSR 3-2,3-8, 39
WSS Codec Indexed Data Sample Over/Underrun................ See SOUR hit
FEQISLEN....veeeeeeeeee e 3-2,3-8,312 SDC Dt 2-30, 3-19, 3-31
WSS Codec Indexed Registers.............. 3-18 Selecting
WSS Codec Indexed Status register....... 3-13 Logical Devices.........cccoceerueenne See Indexing
WSS Codec PIO Dataregister..3-2, 3-8, 3-17 READ_DATA Address, Non-Plug & Play
Related development KitS.........c.ccoecvereernnne. 1-6 MOCE.....ciietieieeieeee e 2-8
Related specifications..........cccceeveeiieeiienneens 1-6 Serial Isolation register..........ccovereeneeneene 34
RESEL register.....cceeivieieeieeeeeeeeseeseeee 3-2 Set RD_DATA Port register................ 2-11, 3-4
Reset values..........cccoeeveeieeiiennens 3-1, 3-6, 3-18 Setting, Logical Device Index....... See Indexing
Resetting, Non-Plug & Play Devices Single channel DMA mode...........c.ccceuee.e. 2-14
................................................. 2-8,2-11, 34 Single DMA Channel......................See SDC bit
Resource arbitration...........c.ceeeeveeiierieennieens 2-2 Software SUPPOIt........cccvereereenieneenie e 1-3
Resource Data register.........ccovveveeiveeieennens 34 Sound Blaster
Revision ID Number....................... See CID bits Support definition..........cceeeeveeieniennens 31
Revision ID register.................. 3-18, 3-19, 3-51 SoundBlaster
RE DIt 3-61 AdAress range........cceeeveeeereeseenee e 2-15
RIG DitS....cooiiiirieieeseeee e, 2-34, 3-19, 3-21 DMA selection........ccceeeeeieeiieniecieeniee 2-16
Right Aux #1 Input Control DIIVESN et 2-3
register.....ccovveveenenne 2-34, 3-18, 3-19, 3-23 Interrupt Selection..........cccceveereeneeneenn 2-16
Right Aux #2 Input Control Logical Device Number==1.. 2-6, 2-11, 2-15
register.....ccovveveenenne 2-34, 3-18, 3-19, 3-25 REQISIEIS... .o 3-2
Right Auxiliary #1 Mute............. See RM X1 bit Support definition..........cccoeeveeieniennens 1-8
Right Auxiliary #2 Mute............. See RM X2 bit SoundBlaster BooK...........cccocvereeneenieeninnns 1-7
Right Auxiliary Input #1 Attenuate Select SOUR DIt ..o 3-8, 3-15, 3-35
............................................... See RX1A bits SP_PD_RDY bit.......cccccevevinirinnnnnn. 2-37, 3-6
Right Auxiliary Input #2 Attenuate Select......... SP_PU_RDY bit..ccoeoiiieieiieieeeee 2-37,3-6
............................................... See RX2A bits SP_PWNDWN bit......ccccoererernnennnn. 2-37, 3-6
Right DAC MUte.......cccoocevereenne See RDM bhit Status register.........ccoveveenen. 3-2,3-4,38, 313
Right Input Control register..........cccooceeieeeneenne Sticky, DIt type. ..o 31
.................................... 2-34, 3-18, 3-19, 3-21 Sub-optimal Plug & Play Configuration,
Right Input Gain select................... See RIG bits definition........ccooeeiiiee 2-2
Right Input M ic Gain Enable...... See RM GE bit System OOt v 2-2
Right Input Source Select.............. See RSS hits System Boot, definition..........c.cceeeeveenieenne. 2-1
Right Line Gain, Attenuate, Mute, Mix System Resources, definition....................... 2-1
FEQISEN .o 2-35, 3-18, 3-19, 3-44 T
Right Line Mix Gain.........ccccccee.... See RLG bits
Right LineMute.........ccoooeeiene See RLM bits TE 3-40, 3-61
Right Mic Gain.........cccoceeieeeieene See RMG hits Terms
Right Mic Mix Enable................ See RMME bit Bit Types, definitions..................... 2-10, 3-1
Right Output Attenuate select....... See RDA hits Codec related........ccoeeveeneeneeieeeereeen 2-23
Right Output Control register.........ccccccveeueeunnee. Euphemisms and acronyms..................... 1-8
.................................... 2-34, 3-18, 3-19, 3-27 Plug & Play related...........cccocvevienienen 2-1
RLG bits.....ccccoeeiecieciecees 2-35, 3-19, 3-44 Test and Initialization register...3-18, 3-19, 3-34
RLM bit....ooooiiiiiicieciecee 2-35, 3-19, 3-44 Text & Symbol Conventions...........cccceeu... 1-8
RMG DitS...cooviiiiieieicseeeee, 2-35, 3-19, 3-41 TIDI e 3-19, 3-50
RMGE bit.....cooooiiieiiiiieneen, 2-34, 3-19, 3-21 Timer Enable........ccooeiieniiiie See TE bit
RMMEbit.......ccoooeviiiiieces 2-35, 3-19, 3-41 Timer INterrupt .....coeecveeeieeeeeeeeee See Tl hit
RMX1Dit..coiiiiiieeesieeeee, 2-34, 3-19, 3-23 TL DIt 3-19, 3-45
RMX2 Dit..ceiiiiieiieeeeen, 2-34, 3-19, 3-25 TOT_PWRDWN bit....c.ccoveiiiiiiennens 2-37, 3-7
RSS DitS....ccoiiiriirieieieseeee e, 2-34, 3-19, 3-21 Total Power Down................. See TOTPWD bit
AD1812 SoundPort Controller User’s Manual Index
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Transfer Request Disable................ See TRD bit
Transmit Enable.........ccccooeeiiiieenens See TE bit
TRD Dit.eiiieeeeeee e 3-8,3-9
TU DItS e 3-19, 3-46
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.................................... 2-30, 3-18, 3-19, 3-38
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Upper Frequency Select register
.................................... 2-36, 3-18, 3-19, 3-47
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Upper Timer register........ 3-18, 3-19, 3-40, 3-46
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V DItS. e, 3-19, 3-51

Version NUMDES........coceveereenieneene SeeV hits
w
Wake [CSN] register........cocovveeeieniieeeieeene 34
Windows Sound System...........ccccevceeenenn. 3-18
Addressrange.........ocoeeeeeereeenieeeniee e 2-5
DMA Channél ........ccccoereriinininecienne 2-5
DIIVE o 2-3
Interrupt Request Level...........ccccoceeneee. 2-5
Logical Device Number==qQ........... 2-5,2-11
REQISEIS. .. eeiiiii et 3-2
Windows Sound System dependent functions...
................................................................ 2-5
Write only Momentary, bit type................. 2-10
Write Only, bit type......cocoeeveeriieennn. 2-10, 3-1
WRITE_DATA register......cccoovreenenen. 3-2,3-3
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