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Figure 7-2. Data Flow with Graphics Accelerator 

The overall hierarchy of system-level control is 
shown in Figure 7-3. The application accesses 
Scenic/MX1 through the application interface 
level, using Windows- or DOS-compatible calls. 
These are interpreted by Scenic/MX1 driver soft
ware, which commands and controls 
Scenic/MX1. 

Application 

API Calls 

ScenicJMX1 Drivers 

ScenicJMX1 

CTLHIER 

Figure 7-3. Control Hierarchy 
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7.2 Scenic/MX1 FUNCTIONAL 
PARTITIONING 

Figure 7-3 shows the main functional modules 
within SceniC/MX1 together with the related ex
ternal components. The functions of these mod
ules are described in the following sections. 

I Private Memory (DRAM) I I SonirJAD I 
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r---

Serial 
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Decomprassion (MIU) Decompression (SP) 
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Interface ScenirJMX1 
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Figure 7-4. Scenic/MX1 Block Diagram 

7.3 VIDEO DECOMPRESSION 
ENGINE (VDE) 

The Video Decompression Engine: 

• Accepts input streams of MPEG com
pressed video data 

• Outputs decompressed· video data 

7.4 AUDIO DECOMPRESSION 
ENGINE (ADE) 

The Audio Decoding Engine: 

• Accepts input streams of MPEG com
pressed audio data 

• Outputs decompressed audio data 

PRELIMINARY 

7.5 MEMORY INTERFACE UNIT 
(MIU) 

The Memory Interface Unit: 

• Controls buffers in private memory (lo
cal DRAM) 

• Manages DMA access to!from private 
memory 

• Provides DRAM refresh control 

• Performs arbitration of memory access 
by all SceniC/MX1 functional modules 

SceniC/MX1 uses external dedicated DRAM for 
data buffers. It needs only 0.5 MByte DRAM for 
data storage when decoding most MPEG-1 bit 
streams, but has provision for using 1.0 MByte (2 
DRAMs). The memory size supported is 256Kx16. 

7.6 PCIINTERFACE (PCI) 

• Manages all transactions across the PCI 
Local Bus 

• Provides PCI Bus Mastering for data 
transfers 

SceniC/MX1 contains a PCI bus interface. It han
dles data transfers in and out of SceniC/MX1 
across the bus, and is a PCI bus master. 

7.7 SERIAL AUDIO PORT (SP) 

• Provides digital stereo audio interface to . 
an external audio DAC 

• Accepts DACCLK timing from the audio 
DAC 

• Compatible with 12S standard 

7.8 TIMER 

The on-chip timer enables the software driver to 
control the synchronization of audio and video 
during playback. 
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Section 8: Software Driver 

This section provides a description of the functions supported by the driver software for the 
Scenic/MX1. 

The Scenic/MX1 drivers will support two standard MPEG software interfaces: the Microsoft Windows 
3.1 and Windows 95 MCI MPEG interface, and the Open MPEG (OMl1) DOS API. 

8.1 FUNCTIONS SUPPORTED BY DRIVER SOFTWARE 

Table 8-1 identifies low-level Scenic/MX1 functions supported by Scenic/MX1 software drivers. 

Close Closes Scenic/MX1 as a device; mutes the audio output 

Get Returns driver settings 
Open Opens and initializes Scenic/MX1 as a device 
Pause Pauses playing 

Seek Puts output in pause mode, seeks required place in data source 
Set Puts system information into system memory and sets Scenic/MX1 configuration 
Step Multiple types of stepping supported 

Freeze Freezes last displayed frame and continues outputting audio 

Unfreeze Resumes playing after a freeze 
Play Play MPEG video and audio 

8.2 DRIVER MEMORY ACCESS 

The Scenic/MX1 driver does not use the first 2 KBytes of private memory. This area is reserved and 
should not be accessed by other software. 
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Section 9: PCI Configuration Register Descriptions 

The PCI specification defines a Configuration Register space containing a standard set of registers that 
allow device relocation, device independent system address map construction and automatic configu
rations. Scenic/MX1 provides a subset ofthese registers. 

Scenic/MX1 also contains additional registers for flow-control specific to Scenic/MX1 MPEG data 
operations across the PCI bus. For information on these registers which lie in Scenic/MX1 PCI module 
space, see Section 10. 

The PCI configuration register space occupies 256 bytes. When a configuration read or write command 
is issued, the AD[7:0] lines contain the address ofthe register to be accessed in this space. Scenic/MX1 
supports the registers within this space listed in Table 9-1 or returns a value of zero upon a read if no 
register is present. 

In the register descriptions, 'R' stands for reserved (a reserved bit's read value is undefined unless 
noted, and you may write only zero to a reserved bit). 

Table 9-1. PCI Configuration Space Registers 

DevicelD = 8820H I VendorlD = 5333H OOH 

PCI Status I PCI Command 04H 

ClassCode = 040000H I 01H 08H 

OOH I Latency Timer I OOH OCH 

BaseAddr1 (sets base for access to Scenic/MX1 Control and Status registers) 10H 

BaseAddr2 (sets base for access to Scenic/MX1private memory) 14H 

(Not implemented - returns 0000 OOOOH) 18H 

(Not implemented - returns 0000 OOOOH) 1CH 

(Not implemented - returns 0000 OOOOH) 20H 

(Not implemented - returns 0000 OOOOH) 24H 

(Not implemented - returns 0000 OOOOH) 28H 

(Not implemented - returns 0000 OOOOH) 2CH 

(Not implemented - returns 0000 OOOOH) 30H 

(Not implemented - returns 0000 OOOOH) 34H 

(Not implemented - returns 0000 OOOOH) 38H 

MaxLat = 10H I MinGnt- 05H I IntrPin = 01 H I IntrLine 3CH 

Master Timeout j TarQet Timeout I Memory Timeout I Reserved 40H 
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VendorlD 

Read Only Address: OOH 
Power-On Default: 5333H 

This read-only register identifies the device manufacturer. 

15 14 13 12 11 10 5 4 3 2 1 o 
Vendor ID 

Bits 15-0 Vendor ID 
This is hardwired to 5333H to identify S3 Incorporated. 

DevicelD 

Read Only Address: 02H 
Power-On Default: 8820H 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o 
DevicelD 

Bits 15-0 Device ID 
This is hardwired to 8820H to identify Scenic/MX1. 

Command 

Read/Write Address: 04H 
Power-On Default: OOOOH 

This register controls which types of PCI cycles Scenic/MX1 can generate and respond to. Bits with 
functions defined by the PCI specification but not supported by Scenic/MX1 are shown as reserved. 

15 
R 

=0 

14 13 12 11 10 9 8 7 6 5 4 3 

R R R R R R R R R MWI R 
=0 =0 =0 =0 =0 =0 =0 =0 PER =0 EN =0 

Bit 0 Reserved 

Bit 1 MS EN - Memory Space Accesses 
This bit controls Scenic/MX1's response to memory space accesses. 
o = Disable Scenic/MX1 response to memory space accesses 
1 = Enable response to memory space accesses 

9-2 PCI CONFIGURATION REGISTER DESCRIPTIONS 

2 1 0 
8M MS R 
EN EN =0 
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Bit 2 BM EN- Bus Master Enable 
This bit controls Scenic/MX1's ability to act as a master on the PCI bus. 
o = Disables Scenic/MX1 as a bus master 
1 = Enables Scenic/MX1 as a bus master 

Bit 3 Reserved 

Bit 4 MWI EN - Memory Write and Invalidate Enable 
o = Disable use of Memory Write and Invalidate command 
1 = Enables use of Memory Write and Invalidate command 

Bit 5 Reserved 

Bit 6 PER - Parity Error Response 
o = Scenic/MX1 does not respond to parity errors 
1 = Scenic/MX1 responds to parity errors 

Bits 15-7 Reserved. 

Status 

See bit descriptions Address: 06H 
Power-On Default: 0200H 

Bits with functions defined by the PCI specification but not supported by Scenic/MX1 are shown as 
reserved. 

15 14 13 12 11 10 I 9 
R DEVSEL 

APE =0 RMA RTA STA =01 

Bits 7-0 Reserved 

Bit 8 PE - Parity Error 
o = PERR not asserted 
1 = PERR asserted 

Bits 1G-9 DEVSEL - Device Select Timing 

8 7 6 5 4 3 
R R R R R 

PE =0 =0 =0 =0 =0 

These bits are hardwired to value of 01 - Medium DEVSEL timing. 

Bit 11 STA = Signaled Target Al1lort 
o = Scenic/MX1 has not terminated a transaction as a target 
1 = Scenic/MX1 has terminated a transaction as a target 

Bit 12 RTA - Received Target Abort 
o = Transaction not terminated by target abort 
1 = Transaction terminated by target abort 

2 1 0 
R R R 

=0 =0 =0 
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Bit 13 RMA - Received Master Abort 
o = Transaction not terminated by master abort 
1 = Transaction terminated by master abort 

Bit 14 Reserved 

Bit 15 APE - Address Parity Error 

Class Code 

o = Parity error not detected in AD or elBE lines 
1 = Parity error detected in AD or CIBE lines 

Read Only Address: 08H 
Power-On Default: 0480 OOOOH 

This register is hardwired to 0480 OOOOH to specify that SceniC/MX1 is an "other multimedia device". 

15 1 14 1 13 1 12 1 111 10 1 9 1 8 7 161 5 1 4 1 3 1 211 1 0 
PROGRAMMING INTERFACE REVISION 10 

31130129128127126125124 '23 1 22 1 21 1 20 1 19 1 18 1 17 1 16 

BASE CLASS CODE SUB-CLASS 

Latency Timer 

Read/Write Address: ODH 
Power-On Default: OOOOH 

Bits 7-0 Reserved 

Bits 10-8 Reserved = 0 

These are the 3 Isb's of the latency timer value, providing 8 clocks granularity. 

Bits 15-11 BM LATENCY TIMER - Bus Master Latency Timer 

Value = number of PCI clocks SceniC/MX1 can keep its bus master grant without hav
ing it removed 

These are the 5 msb's of this value. The three Isb's are OOOb. This value is normally 
programmed by the system BIOS based in part on the requested value in bits 15-8 of 
3EH. 
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Base Address 1 

ReadJWrite Address: 12H (high) 10H (low) 
Power-On Default: 0000 OOOOH 

This is a 32-bit register in PCI configuration space that provides for address relocation. This is the base 
address for Scenic/MXl control registers. 

15 I 14 I 13 I 12 I 11 10 9 8 7 6 5 4 3 2 I 1 0 
PREF MSI 

BASE ADDRESS 1 R R R R R R R =0 TYPE =00 =0 

31 I 30 I 29 I 28 I 27 26 25 24 23 22 21 20 19 18 I 17 16 
BASE ADDRESS 1 

Bit 0 MSI - Memory Space Indicator -
o = Base registers map into memory space (hardwired) 

Bits 2-1 TYPE - Type of Address Relocation 
00 = Locate anywhere in 32-bit address space (hardwired) 

Bit 3 PREF - Prefetchable 
o = Does not meet the prefetchable requirements (hardwired) 

Bits 10-4 Reserved 

Bits 31-11 BASE ADDRESS 1 
These are the upper bits ofthe base address used to access Scenic/MXl control regis
ters. The low order bits of Scenic/MXl register address must contain the offset value 
comprised of the register module number together with the register index within the 
module. as shown in Section 10. The control register space occupies 2 KBytes of 
space. 
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Base Address 2 

Read/Write Address: 16H (high) 14H (low) 
Power-On Default: 0000 OOOOH 

This is a 32-bit register in PCI configuration space that provides for address relocation. This is the base 
address for Scenic/MX1 local memory. 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 1 0 
R R R R R R R R R R R R PREF MSI 

=0 TYPE =00 =0 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 I 17 16 
BASE ADDRESS 2 R R I R R 

Bit 0 MSI - Memory Space Indicator 
o = Base registers map into memory space (hardwired) 

Bits 2-1 TYPE - Type of Address Relocation 
00 = Locate anywhere in 32-bit address space (hardwired) 

Bit 3 PREF - Prefetchable 
o = Does not meet the prefetchable requirements (hardwired) 

Bits 10-4 Reserved 

Bits 31-11 BASE ADDRESS 2 

These are the upper bits of the address used to access Scenic/MX1 local (private) 
memory. The low order bits of the address are the private memory address based on 
a starting address of o. Local memory will occupy either 512 KBytes or 1 MByte of 
space. 

Interrupt Line 

Read/Write 
Power-On Default: OOH 

Address: 3CH 

This register contains interrupt line routing information written by the POST program during power-on 
initialization. 

7 6 5 4 3 2 1 o 
INTERRUPT LINE 

Bits 7-0 INTERRUPT LINE 

9-6 PCI CONFIGURATION REGISTER DESCRIPTIONS PRELIMINARY 



Scenic/MX1 PCI MPEG-1 Audio/Video Decoder 

S3 Incorpontod 

Interrupt Pin 

Read Only Address: 3DH 
Power-On Default: 01H 

This register is hardwired to a value of 1 to specify that INTA is the interrupt pin used. 

7 6 543 2 1 o 
INTERRUPT PIN 

Bits 7-<J INTERRUPT PIN 

Latency IGrant 

Read Only Address: 3EH 
Power-On Default: 1005H 

Bits 7-<J MINIMUM GRANT 

Value = Length of burst period required in units of 250 ns (33 MHz clock). This value 
is hardwired to 05H. 

Bits 15-8 MAXIMUM LATENCY 

Value = Maximum latency of PCI access in units of 250 ns (33 MHz clock). This value 
is hardwired to 10H. 
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Timeout 

Read/Write Address: 40H 
Power-On Default: See bit definitions 

15 14 13 12 11 I 10 I 9 I 8 7 6 5 4 3 2 1 0 
MTE R R R MEMORY TIMEOUT R R R R R R R R 

31 30 29 28 27126125124 23 22 21 20 19 18 17 16 
MASTER TIMEOUT 1 R 1 R R R TARGET TIMEOUT R PTE 

Bits 7-0 Reserved - reads all Os 

Bits 11-8 MEMORY TIMEOUT 

value = timeout in PCI clocks for obtaining control of the private memory bus 

The timer starts when the SceniC/MX1 receives a private memory access request 
from a master. If control of the private memory bus cannot be obtained before the 
timer expires, the SceniC/MX1 disconnects with retry. This function is enabled by set
ting bit 15 ofthis register to 1. The default value is 1111b. 

Bits 14-12 Reserved - reads 000 

Bit 15 MTE - Memory Timeout Enable 
0= Memory timeout function disabled 
1 = Memory timeout function enabled (default) 

Bit 16 PTE - PCI Timeout Enable 
o = Master and target timeout functions disabled 
, = Master and target timeout functions enabled (default) 

Bit 17 Reserved - reads 0 

Bits 21-18 TARGET TIMEOUT 

value = timeout value in PCI clocks for receiving IRDY asserted by the master 

The timer starts when the SceniC/MX1 as a target asserts TROY and the master has 
deasserted IRDY at this time. If the master does not assert IRDY before the timer ex
pires, the SceniC/MX1 will disconnect. This function is enabled by setting bit 16 of this 
register to 1. 

Bits 25-22 Reserved - reads 0000 

Bits 29-26 MASTER TIMEOUT 

value = timeout value in PCI clocks for receiving DEVSEL after initiating a master cy
cle to a target 

If the SceniC/MX1 acting as master does not receive DEVSEL before the timer expires, 
it will disconnect. This function is enabled by setting bit 16 of this register to 1. 
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Bits 31·30 Reserved - reads 00 
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Section 10: Control Register Descriptions 

This section describes the Control Registers for Scenic/MX1. 

In all register bit descriptions, "U" stands for undefined or unused; the letter "R" identifies reserved 
bits (a reserved bifs read value is undefined unless noted, and you may write only zero to a reserved 
bit). In Power-On Default values, "S" in a bit position means that upon a reset the bit assumes the 
value of the related strap. 

10.1 REGISTER MAPPING AND ADDRESSING 

Scenic/MX1 interfaces to 0.5 or 1.0 MByte of private memory, all of which is mapped into the PC system 
linear memory address space. As shown in Figure 10-1 below, the location ofthe private memory in 
the system linear address space is determined by the programmable PCI Base Address 2 register. 

In addition, Scenic/MX1 has internal control and status registers which are also memory mapped. The 
location ofthese registers in the system linear address space is determined by the programmable PCI 
Base Address 1 register. 

PRIVATE MEMORY 
ACCESS INDEXED FROM 

PCI BASE ADDRESS 2 

ScenicJMX1 REGISTER 
ACCESS INDEXED FROM 

PCI BASE ADDRESS 1 

+ 

+ 

16M 

0 

~ enlclMX1 
RY PRIVATE MEMO 

~ REGISTERS 
cenicJMX1 

MEMMAP 

Figure 10-1. Addressing in MS Windows Environment 
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The 2 KByte address space for Scenic/MX1 control registers is subdivided into 8 equally sized address 
blocks. Each address block is associated with the registers for a programmable/observable hardware 
module. Each address block contains 256 bytes of control/status information. 

Table 10-1. Module Register Base Addresses 

Module 
Module Address 
Name (hex) 

MIU 2 

SP 3 
PCI 5 

In this section's register descriptions, register addresses are given as a three digit hexadecimal value 
labeled 'Offset'. The first hex digit of the offset is the base addressoft!le module containing the register. 
The next two digits are the two-byte index position of the register within the module. For example, the 
MIU's DRAM Configuration register is in module 2 at index 30H and has an offset value of 230H. 

The complete register address is formed from the PCI Base Address 1 for the 2K register space, plus 
the offset, and has this structure: 

15 I 14 I 13 I 12 I 11 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 111 0 
Module Address I Register Address (index within module) 

Base Address 1 - Offset-

31 I 30 J 29 I 28 I 27 26 I 25 I 24 I 23 J 22 I 21 I 20 I 19 I 18 1 17-' 16 

Base Address 1 
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10.2 MIU REGISTERS 

MIU Module Address = 2H 

This section lists the Control Registers for the MIU. 

DRAM Configuration (R0230) 

Read/Write Offset: 0230H 
Power-On Default: 0000 OOSSH 

DRAM configuration parameters listed here require hardware strapping. For details on hardware 
pin strapping, see Section 5. 

15 

R 

31 
R 

14 13 12 11 10 9 8 7 6 
RAS 

R R R R R R R R LS 

30 29 28 27 26 25 24 23 22 
R R R R R R R R R 

Bits 1-0 CAS/OE/WE Stretch - Default: PO [1:0] straps 
00 = 6.5 ns (nominal) 
01 = 5.0 ns (nominal) 
10 = 3.5 ns (nominal) 
11 = 0 ns (no stretch) 

5 I 4 3 I 2 

RASPC RASPW 

21 I 20 19 I 18 

R I R R I R 

These bits set the additional duration by which CAS/OE/WE are extended. 

Bits 3·2 RAS PW - RAS Pulse Width-Default: PD[3:2] straps 
00 = 7 or 6.5 MCLKs 
01 = 6 or 5.5 MCLKs 
10 = 5 or 4.5 MCLKs 
11 = 4 or 3.5 MCLKs 

1 I 0 
CAS/OEI 

WE 

17 I 16 

R I R 

These bits are used in combination with bit 6 to select a pulse width. For example, 
setting bits 3-2 to 01 and bit 6 to 1 will select 5.5 MCLKs as the RAS pulse width. See 
Tables 5-2 and 5-3. 

Bits 5-4 RAS PC - RAS Precharge-Default: PO [5:4] straps 
00 = 4 or 4.5 MCLKs 
01 = 3 or 3.5 MCLKs 
10 = 2 or 2.5 MCLKs 
11 = Reserved 

These bits are used in combination with bit 6 to select a precharge duration. 
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Bit 6 RAS LS - RAS Length Select-Default: PD6 strap 
o = RAS Precharge = 2, 3, or 4 MCLKs; 

RAS Pulse Width= 4, 5, 6, or 7 MCLKs 
1 = RAS Precharge = 2.5, 3.5, or 4.5 MCLKs 

RAS Pulse Width= 3.5, 4.5, 5.5, or 6.5 MCLKs 

This bit is used together with bits 3-2 and bits 5-4 to select timing values. See details 
in Section 5. 

Bits 31·7 Reserved. (Returns zero upon read) 

Refresh Count (R0238) 

ReadJWrite Offset: 0238H 
Power-On Default: 0000 1200H 

15 14 13 12 11 1 10 1 9 1 8 1 7 1 6151413121110 
REF 

R R R EN RCT 

31 30 29 28 27 I 26 I 25 I 24 I 23 I 22 I 21 I 20 I 19 I 18 I 17 I 16 

R R R R R I R I R I R I R I R I R I R I R I R I R I R 

Bits 11-0 RCT - Refresh Count in MCLKs 
The default value is 512. 

Bit 12 REF EN- Refresh Enable 
o = Disable DRAM Refresh 
1 = Enable DRAM Refresh (default) 

Bits 31·13 Reserved. (Returns zero upon read) 
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10.3 SP REGISTERS 

SP Module Address = 3H 

This section lists the Control Registers for the Serial Port functions. 

Data Output (R0300) 

See bit descriptions Offset: 0300H 
Power-On Default: 0000 0000 OSSS SOOO OSSS S001 0000 0101 b 

Certain bits of this register require hardware strapping to set the values upon power up. These bits 
are identified in the accompanying text below and the corresponding signal line to strap is identi
fied. For details of hardware pin strapping, see Section 5. 

15 

R 

31 
R 

14 1 13 J 12 11 10 9 1 8 7 

SLD LRC R AM AF 

30 I 29 I 28 27 26 25 I 24 23 

R I R I R R R R I R R 

Bit 0 SA EN - Software Audio Enable (read/write) 
a = Audio Enable 
1 = Audio Disable (default) 

Bit 1 Reserved 

Bits 3-2 SF - Sampling Frequency (read/write) 
00 =32 KHz 
01 = 44.1 KHz (default) 
10 =48 KHz 
11 = PLL Select (53 Sonic/AD) 

Bits 6-4' Reserved 

Bit 7 AF - Audio Freeze (read/write) 

6 I 5 I 4 3 I 2 1 0 
SA 

Reserved SF R EN 

22 I 21 I 20 19 I 18 17 16 

SCI I ADA I ABO LT j R R R 

When this is asserted, the data in the output FIFO is untouched. Scenic/MX1 can re
sume without losing samples when this is deasserted. 
a = Audio Freeze off (default) 
1 = Audio Freeze on 
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Bit 9-8 AM - Audio Mute (read/write) 
Sets audio mask to zero and also sends mute control bit to audio DAC. 
00 = No mute 
01 = Hard mute 
10 = Soft mute (10 ms) 
11 = Soft mute (20 ms) 

Bit 10 Reserved (Returns zero upon read) 

Bit 11 LRC - LRCHN Channel Interpretation {read)-Default: PD7 strap. 
0= LRCHN active high left channel 
1 = LRCHN active high right channel 

Bits 14-12 SLD-SCLK and LRCHN Definition (read)-Default: PD[10:8] strap 
000 = 256 DAC clocks per LRCHN, 2 DAC clocks per SCLK 
001 = 256 DAC clocks per LRCHN, 4. DAC clocks per SCLK 
010 = 384 DAC clocks per LRCHN, 2 DAC clocks per SCLK 
011 = 384 DAC clocks per LRCHN, 4 DAC clocks per SCLK 
100 = 384 DAC clocks per LRCHN, 6 DAC clocks per SCLK 
101 = 384 DAC clocks per LRCHN, 8 DAC clocks per SCLK 
110 = 512 DAC clocks per LRCHN, 4 DAC clocks per SCLK 
111 = 512 DAC clocks per LRCHN, 8 DAC clocks per SCLK 

Bit 18-15 Reserved (Returns zero upon read) 

Bit 19 L T - Lag TIme (read)-Default: PD11 strap 
0= First 16 bits latched on an LRCHN phase 
1 = Last 16 bits latched on an LRCHN phase 

Bit 20 ABO - Audio Bit Order-Default: PD12 strap 
0= Bit 0 first 
1 = Bit 15 first 

Bit 21 ADA - Audio DAC Absent {read)-Default: PD13 strap 
o = Audio DAC present 
1 = Audio DAC absent 

Bit 22 SC 1- SCLK Inverted (read)-Default: PD14 
o = Data latched on rising edge of SCLK 
1 = Data latched on falling edge of SCLK 

Bits 31-23 Reserved (Returns zero upon read) 
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S3 DAC Control Data (R0308) 

Read/Write Offset: 030BH 
Power-On Default: 0000 OOOOH 

15 14 13 12 11 10 9 8 7 6 5 4 3 
PLL RC PLL LC 

31 30 29 28 27 26 25 24 23 22 21 20 19 

R R R R R R R R 

Bits 7-0 PLL LC - PLL Data on Left Channel 

M[7:0) data for the S3 Sonic/AD 

Bits 15-8 PLL RC - PLL Data on Right Channel 

N[7:0) data for the S3 Sonic/AD 

Bit 16 ISF SEL - ISF Select 

R R R 

o = Choose the sampling frequency from external FS pins 
1 = Choose the sampling frequency from the audio data 

Bit 17 APR LC - S3 Sonic/AD PLL Registers Load Control 
o = Do not load PLL registers 
1= Load Sonic/AD PLL registers from SDATA 

Bits 31-18 Reserved. (Returns zero upon read) 

R R 

2 1 0 

18 17 16 
APR ISF 

R LC SEL 
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10.4 PCI CONTROL REGISTERS 

PCI Module Address = 5H 

This section lists the Scenic/MX1 PCI Control Registers. These registers provide functions that 
supplement those of the PCI configuration registers described in Section 9. 

PCI Address RO (R0500) 

Write Offset: 0500H 
Power-On Default: 0000 0002H 

This is register 0 of a double-buffer pair. 

15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 
DMAADRO 

31 I 30 I 29 I 28 I 27 I 26 I 25 I 24 I 23 I 22 I 21 I 20 I 19 I 18 

Bits 1'() TMO - TransferModeO 
00 = Burst Transfer 
01 = Not Supported. 

DMAADRO 

10 = Single Cycle transfer (default) 
11 = Single Cycle transfer (same as 10) 

1 I 0 
TMO 

17 I 16 

These bits determine the master transfer mode; complies with PCI specification defini
tions of low address bits. 

Bits 31-2 DMA ADRO - DMA DWORD Address 0 

This value sets the start address for the DMA. The default value is zero. 
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PCI Address R1 (R0504) 

Write Offset: 0504H 
Power-On Default: 0000 0000 0000 0002H 

This is register 1 of a double-buffer pair. 

15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 
DMAADR1 

31 I 30 I 29 I 28 I 27 I 26 I 25 I 24 I 23 I 22 I 21 I 20 I 19 I 

Bits 1"() TM1 - TransferMode1 
00 = Burst Transfer 
01 = Not Supported. 

DMAADR1 

10 = Single Cycle transfer (default) 
11 = Single Cycle transfer (same as 10) 

2 1 I 0 
TM1 

18 17 I 16 

These bits determine the master transfer mode; complies with PCI specification defini
tions of low address bits. 

Bits 31·2 DMA ADR1 - DMA DWORD Address 1 

This value sets the start address for the DMA. The default value is zero. 

DMA Transfer Count RO (R0508) 

Write Offset: 0508H 
Power-On Default: 0000 OOOOH 

This is register 0 of a double-buffer pair. 

15 I 14 I 13 I 12 I 11 I 10 I 9 1 8 1 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 
TSO 

31 I 30 I 29 1 28 J 27 J 26 I 25 L 24 1 231 22 J 21 J 20 1 19 L 18l 17 J 16 

R I R I R I R 1 R 1 R 1 R I R 1 R I R I R 1 R I R I TSO 

Bits18..() TSO - Transfer Size RO 

Sets number of PCI transfers. Each transfer moves 4 bytes. 

Bits 31-19 Reserved 
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DMA Transfer Count R1 (R05OC) 

Write Offset: 050CH 
Power-On Default: 0000 OOOOH 

This is register 1 of a double-buffer pair. 

15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 
TS1 

31 I 30 I 29 I 28 I 27 I 26 I 25 I 24 I 23 I 22 I 21 I 20 I 19 I 18 I 17 I 16 

R I R I R I R I R I R I R I R I R I R J RI R I R I TS1 

Bits 18'() TS1 - Transfer Size R1 
Sets number of PCI transfers. Note: each transfer moves 4 bytes. 

Bits 31-19 Reserved (Returns zero upon read) 

DMA Control/Status (R0510) 

See bit descriptions Offset: 0510H 
Power-On Default: 0000 OOOOH 

15 14 13 12 11 10 9 8 7 6 5 4 3 I 2 I 1 I 0 

R 

31 
R 

DMS DMS 
R R R R R R HEN DAB ST HDIR EN HB EN 

30 29 28 27 26 25 24 23 22 21 20 19 I 18 I 171 16 

R R R R R R R R R R R R I R I R I R 

Bit 3'() HB EN - Host Byte Enable (read/write) 
Host DMA Byte Enables; the Host DMA generates PCI byte enables according to the 
settings of these bits. Writing a low to a bit enables transfer of the corresponding 
byte. When all bits are '0', all four bytes are enabled and a Dword is transferred. De
fault is '0000' causing Dword transfer. 

Bit 0: 
o = enables transfer of Byte 0 
1 = disables transfer of Byte 0 

Bit 1: 
o = enables transfer of Byte 1 
1 = disables transfer of Byte 1 

Bit 2: 
o = enables transfer of Byte 2 
1 = disables transfer of Byte 2 
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Bit 3: 
o = enables transfer of Byte 3 
1 = disables transfer of Byte 3 

Bit 4 DMS EN - DMA Manual Start Enable (write) 
Master DMA Enable. Active high. 
o = Disable PCI Master DMA (default) 
1 = Enables Host and PCI Master DMA. When this bit is set, assertion of the DMA 

Manual Start bit (bit 6 of this register) starts the Master DMA transfer in the 
direction set by bit 5 ofthis register. 

Bit 5 HDIR - Transfer Direction (write) 
Master DMA transfer direction. Only applies to DMA Manual Starts. 
o = Data is transferred from SceniC/MX1 to PCI. (Default) 
1 = Data is transferred from the PCI system to Scenic/MX1. 

Bit 6 DMS ST- DMA Manual Start (write) 
o = No effect (default) 
1 = Starts a PCI Master DMA operation. If transfer direction is from PCI to 

SceniC/MX1, the Host DMA reads from PCI and writes to SceniC/MX1. If transfer 
direction is to PCI, the Host DMA waits for Scenic/MX1 to have data 
(to be 'un-emptY) and then starts accessing the PCI bus. The bit is automatically 
reset to '0' after the DMA operation has started. 

Bit 7 DAB - DMA Abort (write) 
0= No effect (default) 
1 = Stops Host and PCI Master DMAs. FIFO pointers are cleared and the DMA control 

register state machine is reset into the IDLE state. This bit is automatically 
deasserted by hardware. 

Bit 8 HEND - HDMA End (read/write) 

Master DMA End. This bit is set to '1' when Master DMA Transfer Counter expires 
(reaches '0'). The software clears this bit to 0 by writing '1' to this location. 

Bits 31-9 Reserved. (Returns zero upon read) 
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PM DMA Control and Status Register (R052C) 

Read/Write Offset: 052CH 
Power-On Default: 000000000000 0010H 

15 J 14 I 13 12 11 10 9 8 
NFD LFD R R R R 

31 I 30 I 29 28 27 26 25 24 

R I R I R R R R R R 

Bits 3· 0 Reserved 

Bit 4 PF - Pixel Format 
0= PCI mode: V1, VO,VO, UO 
1 = S3 mode: VO, V1, UO, VO (Default) 

Bits 11-5 Reserved 

Bit 12 LFD- Last Frame Dropped 
o = Frame not dropped 

7 6 5 4 
R R R PF 

23 22 21 20 
R 

1 = Last frame was not completely sent out across the PCI bus 

Bits 22·13 NFD - Number of Frames Dropped 

3 2 1 0 
R R R R 

19 18 17 16 
NFD 

This is the value of a counter that accumulates the number of frames that have been 
dropped. 

Bits 31·23 Reserved 
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