1.1 SPDIF Interface

1.1.1 System Environment

The SPDIF interface is a single output pin that provides serial data in the SPDIF format. The origin of the data can either be from external memory (AC-3 data) or directly from the NX mixer output. Data retrieved from external memory can be supplied at 3 frequencies 32KHz, 44.1KHz and 48KHz. The SPDIF output pin is shared by the I2S interface data input which means that the user can either have I2S or SPDIF but not both.

1.1.2 Software Programming Model

The Driver software will be required to work with the Application & API in setting up the interface. The following steps are required to initialize the hardware. There are 2 data sources for SPDIF and each has a separate programming model.

SPDIF DATA SOURCE FROM INTERNAL NX AUDIO MIXER (48KHZ Only)

1. Program the SPDIF Channel Status register.

2. Program SPDIF mode (00)

3. Remove SPDIF reset

4. Enable SPDIF output

SPDIF DATA SOURCE FROM EXTERNAL MEMORY (32, 44.1 and 48KHZ)

1. Program SPDIF Channel Status, ESO, CSO and LBA registers (All of these should be 4 Dword aligned).

2. Program SPDIF mode

3. Remove SPDIF reset

4. Enable SPDIF bus mastering

5. Poll SPDIF CSO until CSO has incremented (shows valid data has entered SPDIF fifo)

6. Enable SPDIF output

When disabling and re-enabling SPDIF output when the data source is external memory the programmer must disable SPDIF bus mastering and resume programming from step #4 above. This will flush the SPDIF fifo of any old data.

1.1.3 MPU-401 UART

1.1.3.1 MPUR0 (Legacy MPU-401 Data Port / IRQ Acknowledge Port) 

I/O Port
Size
Access
Default

AudioBase + 20h; MIDIBase + 0h
8-bits
Read/Write
xxh

(Reset as xxh)



Bit
Description

7:0
Read:

MPU-401 Acknowledge Byte or External MIDI Input Data in MIDI-IN FIFO;

Write:

MIDI Output Data

1.1.3.2 MPUR1 (Legacy MPU-401 Command / Status Port)

I/O Port
Size
Access
Default

AudioBase + 21h; MIDIBase + 1h
8-bits
Read/Write
80h



Bit
Description

7
Read: MPU-401 Status

0 = Ack. Byte is available or External MIDI Input Data is Available in MIDI-IN FIFO; 

1 = NO Acknowledge Byte or External MIDI Input Data;

Write: MPU-401 Command

MIDI Command Data [7]

6
Read: MPU-401 Status

0 = Ready for MIDI Data Output or New MIDI Command

1 = MIDI-OUT FIFO is Full

Write: MPU-401 Command

MIDI Command Data [6]

5
Read: MPU-401 Status

0 = MIDI-IN FIFO is not Full

1 = MIDI-IN FIFO is Full

Write: MPU-401 Command

MIDI Command Data [5]

4
Read: MPU-401 Status

0 = MPU401 engine is at PASS-THRU mode

1 = MPU401 engine is at UART mode

Write: MPU-401 Command

MIDI Command Data [4]

3:0
Read: MPU-401 Status

Reserved

Write: MPU-401 Command

MIDI Command Data [3:0]

1.1.3.3 MPUR2 (MPU-401 Operation Control  / Status Register)

I/O Port
Size
Access
Default

AudioBase + 22h; MIDIBase + 2h
8-bits
[7:2] Read/Write

[1:0] Read
10h



Bit
Description

7
MIDI-IN FIFO Source – Internal Loopback

0 = MIDI-IN FIFO Source From External MIDI-IN Pad

1 = MIDI-IN FIFO Source From MIDI-OUT FIFO (MIDI-OUT pad is also disabled, always high)

6
MIDI-OUT Pad Source – External Loopback
0 = External MIDI-OUT Pad Source From MIDI-OUT FIFO;

1 = External MIDI-OUT Pad Source From External MIDI-In Pad;

5
MIDI Clock Control

0 = Regular MIDI Clock is being used ;

1 = Fast MIDI Clock (12.288MHz) is being used;

4
Pass-Thru Mode UART Enable

0 = MPUR0 Disconnect From MIDI-OUT FIFO;

1 = Connect MPUR0 to MIDI-OUT FIFO;

3
MIDI-IN Interrupt Enable

0 = Interrupt will be generated When MIDI-IN FIFO is not Empty;

1 = Interrupt will not be generated When MIDI-IN FIFO is not Empty;

2
MIDI-OUT Fifo Full Mask

0 = Normal MIDI-OUT fifo full operation

1 = Mask MIDI-OUT fifo full flag if MIDI-IN and MIDI-OUT fifos are full and internal loopback is enabled

1
Read: MIDI-OUT FIFO status

0 = MIDI-OUT FIFO is Empty;

1 = MIDI-OUT FIFO is Not Empty;

Write: 

Reserved

0
Read: MIDI-IN FIFO status 

0 = MIDI-IN FIFO is Empty;

1 = MIDI-IN FIFO is not Empty;

Write: 

Reserved

1.1.3.4 MPUR3 (MPU-401 MIDI-IN FIFO Access Port)

I/O Port
Size
Access
Default

MIDIBase + 3h

AudioBase + 23h
8-bits
Read
xxh



Bit
Description

7:0
MIDI Data Serialized In MIDI-IN FIFO

1.1.4 SPDIF

1.1.4.1 SPDIF Control/CSO

I/O Port
Size
Access
Default

AudioBase + 24h
32-bits
Read/Write
00xxxxxxh



Bit
Description

31
RSVD

30
SPDIF Test Mode

0 = SPDIF Test Mode disabled

1= SPDIF Test Mode enabled

29
SP Enable Data

0 = SPDIF Data Output Disabled

1 = SPDIF Data Output Enabled

28
SP Bus Request

0 = SPDIF Will not request NX PCI master for data

1 = SPDIF Will request NX PCI master for data when needed

27
SP Reset

0 = SPDIF Reset active, all SPDIF logic will remain in reset state

1 = SPDIF Reset inactive

26:24
SP Mode

000 = 48KHz mode - data source is from the AC97 fifo, no bus mastering

100 = 48KHz mode - data source is from system memory

101 = 32KHz mode - data source is from system memory 

110 = 44.1KHz mode - data source is from system memory and external crystal frequency to generate 44.1KHz is 11.2896MHz

111 = 44.1KHz mode - data source is from system memory and external crystal frequency to generate 44.1KHz is 16.9344MHz

23:0
CSO is the offset of current sample relative to loop begin sample

1.1.4.2 SPDIF LBA

I/O Port
Size
Access
Default

AudioBase + 28h
32-bits
Read/Write
xxxxxxxxh



Bit
Description

31:2
LBA is the linear address of the loop begin sample.

1:0
RSVD 

1.1.4.3 SPDIF ESO

I/O Port
Size
Access
Default

AudioBase + 2Ch
32-bits
Read/Write
00xxxxxxh



Bit
Description

31:24
RSVD

23:0
ESO is the offset of loop end sample relative to loop begin sample (# of Dword samples: 1 sample = 16-bit Left & 16-bit Right).

1.1.5 SPDIF Channel Status Register
1.1.5.1 SPCSTATUS

I/O Port
Size
Access
Default

AudioBase + 64h
32-bits
Read/Write
xxxxxxxxh



Bit
Description

31:0
SPDIF Channel status. These register bits are output as the SPDIF channel status bits: bit 0 in FRAME 0 … bit 31 in FRAME 31

