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Command
Data
Write

CSYNC

CSDO

CSDI0 (CSDI1)

PBUSY, SBUSY

Valid Slot
Command
Address

Write �
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Command
Address

Write

CSYNC

CSDO

CSDI0 (CSDI1)

PBUSY, SBUSY

Valid Slot
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Start

CRST="0"
TimeOutCount=3500000

PBUSY="0"

TimeOut ?

Yes DOCKA="0" ?

No

No

ID = "1"

TimeOutCount=5000

Read 28h register

SBUSY="0"?

SBUSY="0" ?

b[15:14]=ID?

TimeOut?

ID=ID+1

ID=3?

TimeOutCount=3500000

TimeOut ?

Secondary AC97 found.
Initialize Primay and

Secondary AC97.

No Secondary AC97.
Initialize Primay AC97No Primary AC97.

No Secondary AC97.
Check if Primary AC97 is

4CH Codec.
Initialize Primary AC97

A

B

A

Yes

Yes

No

No
Yes

YesNo

Yes

No

No

Yes

Yes

No

Yes

No

GPO2="0",
GPC2="0",
GPE2="1",

GPO2="0" -> "1"

Deassertion of Secondary AC97
Reset. When CRST# is used for
reset of Secondary AC97, this
operation is not necessary.

B

Cold Reset

A

�
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��4��� 1,!�������"�,�/��&��#��+�(�����#�� 1,!�������"�,�/��&��#��+�(����/#�� �
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���,�� 1,!��������3,�! &�$�+�(�����#�� 1,!��������3,�! &�$�+�(����/#�� �

��5��� 1

0(�$�2�$&�$�+�(�����#�� 1

0(�$�2�$&�$�+�(����/#�� �

��5
�� 1

0(�$�/��&��#��+�(�����#�� 1

0(�$�/��&��#��+�(����/#�� �

��5��� 01"!'�! �2�$&�$�+�(�����#�� 01"!'�! �2�$&�$�+�(����/#�� �
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SRC1

SRC2

SRC8

RSOC

SRC10
2

2

2

2

2

2

2

2

49.7 --> 48.0

4 - 48.0 --> 48.0

5.5 - 48.0 <-- 48.0

5.5 - 48.0 <-- 48.0

(12)

SRC7
22

22.05, 32.0, 44.1, 48.0 --> 48.0

(7)

(1)

(2)

(14)

(13)

(8)

(9)

0

1

SRC11
2

44.1 --> 48.0

(10)

2

2

2

2

2

2

2

SRC12
22

32.0, 44.1, 48.0 --> 48.0

(11)

0080h

0088h

0090h

008Ch

0084h

Output Mixer

00B0h

00B8h

SB Master&Voice

SB Master&MIDI

009Ch

0094h

00A4h

00A0h

0098h

00B4h

00BCh

2

2

2

2

2

2

2

00ACh

00A8h

Zoomed Video Port

SB Pro

PCI Audio REC

FM Synthesizer

PCI Audio ADC

PCI Audio DAC

Input Mixer

SPDIF Input

44.1kHz Slot

(0)

Primary AC97 ADC
(Slot3,4 on CSDI0) 

Secondary AC97 ADC
(Slot3,4 on CSDI1) 

AC97 DAC
(Slot3,4 on CSDO) 
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Flow of data processing (normal case)

ACTV2=1

Read
Control_1

Read/Write
data

Write
Control_2

driver processing

Read
Control_2

Read/Write
data

Write
Control_1

Flame time

int

driver processing

When PCI Audio detects to be
set ACTV to "1", PCI Audio 
starts internal counter and 
initiates Read Control.

Software sets ACTV2 to "1" after
it completes to write the ControlData
and PCM Data of the following frame.

If no playback PCM data is available,
PCI Audio outputs silence data.

When software sets ACTV2 to
"1" in the previous frame, 
PCI Audio initiates Read Control.

PCI Audio starts to output
the playback data actually.

Recorded data is available.

If recorded data is not enough to
one-frame data, PCI Audio adds
silence data to PCM data.
PCI Audio outputs silence data.

AC'97 stream out

AC'97 stream in

ACTV2=1
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PlayControlBase ?

NumOfPlay ?

n = 1

Reads the Bank-x of PlaySlotControlData (n)

PgBase ?

Reads PCM data to be processed from PgStart of
Playback PCM buffer

Processing PCM data, writes back parameters to the Bank_y of
PlaySlotControlData (n)

n = n + 1

n = NumOfPlay ?

!=0

!=0

=0

=0

Yes

No

=0

!=0

Jumps to Recording
operation

Starts Playback Operation

Reads PlayControlDataTable
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MapOfRec ?

Reads the bank_x of RecSlotControlData
corresponded to

PgBase ?

Writes PCM data into PgStart of Recording buffer

Writes parameters back to Bank_y of
RecSlotControlData corresponded to

!=0

=0

=0

!=0

Jumps to Effect operation

Starts Recording operation

Reads MapOfRec register

For Each MapOfRec = "1"

For Each MapOfRec = "1"
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MapOfEffect ?

Reads the Bnak_x of EffectSlotControlData corresponded to

PgBase ?

Reads PCM sample of 1-Frame from PgStart of Effect
buffer

Processing Effect operation, writes parameters back to bank_y of
EffectSlotControlData corresponded to

!=0

=0

=0

!=0

Sleep, wait next frame
boundary

Starts Effect operation

Reads MapOfEffect register

For Each MapOfEffect = "1"

For Each MapOfEffect = "1"
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PlayControlBase

DS-1E
PlayControlDataTable

Slot1Base

PlaySlotControlData

Main Memory

PlayControlSize

ControlSelect

SlotNBase

Bank1

Bank2

Bank1

Bank2

Bank1

Bank2
NumOfPlay

Slot2Base
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RECControlBase

DS-1E

MapOfRec

RECSlot

RecSlotControlData

Main Memory

RECControlSize

ControlSelect

Bank1

Bank2
ADCSlot

Bank1
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EffectControlBase
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MapOfEffect

DryLSlot

EffectSlotControlData

Main Memory
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ControlSelect
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Format
Convert

Pitch
Change

LPF

MainL

MainR

DryL

DryR

Effect1

Effect2

Effect3

EG

MIX1

MIX2

MIX3

MIX4

MIX5

EgGainEnd

LchGainEnd

Effect1GainEnd

Effect2GainEnd

Effect3GainEnd

RchGainEnd
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