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1. Revision Notes

Being first release, this document describes tH#6%26 Rev. Ax/Bx detailed technical
information. All the information contained in thil®cument can only be applied to SiS6326
Rev. Ax/Bx chips.

1. SiS6326 Overview
1 Introduction

Targeting the emerging PC market, SiS6326 is tts¢ inember of the new SiS63x6 family,

which consists of high integration, super perforoggrand feature-rich 3D/2D graphics &
video accelerators.

Being a 208-pin PQFP package, SiS6326 integrate®/RGlI VGA controller, 3D/2D
graphics accelerator, NTSC/PAL TV-OUT solution, MRR/1 video decoder, and video
accelerator. The target of SiS6326 is to meethel emerging PC requirements which
includes 3D acceleration, output to TV, DVD/VCD y#a and video acceleration in one
chip and in a market acceptable price.

As the first member of 63x6 family, totally new pomits and application circuits are
developed. However the definition of the registers designed as backward compatible
with previous SiS62x5 as possible as to shorteptbduct-to-market time.



1 Features

PCI BusInterface

e Supports 32-bit PCI local bus standard Revision 2.tompliant

e Supports 66MHz PCI operation

e Supports PCI bus master for 3D texture fetch

e Built-in write-once subsystem vendor ID configuraton register

e Supports zero wait-state memory mapped I/O burst wite

e Built-in 8 stages PCI post-write buffer to enhancdrame buffer write performance
e Built-in 128 bits read cache to enhance frame buffeead performance

e Supports full 16-bit re-locatable VGA 1/0O address @&coding

e Supports PCI multimedia design guide Rev. 1.0

AGP Interface
e Supports AGP 1.0 compliant configuration setting
e Supports AGP 133MHz

High Performance & High Quality 3D Accelerator
e Built-in a high performance 3D engine
- Built-in 32-bit floating point format VLIW trianig setup engine
- Built-in texture cache with LRU replacement st
- Supports PCI master and AGP 133 MHz for textetetf
- Peak polygon rate: 800K polygon/sec @ 50 pixadygon with Gouraud shaded,
point-sampled, linear and bilinear texture mapping
- Peak fill rate: 40M pixel/sec
e Built-in a high quality 3D engine
- Supports solid, flat, and Gouraud shading
- Supports high quality dithering
- Supports Z-test, Alpha-test, and scissors cligpast
- Supports stipple patterns, stipple alpha, lingepa, and ROP
- Supports Z-buffer and alpha buffer
- Supports per-pixel texture perspective correction
- Supports point-sampled, linear, bi-linear, amndinear texture filtering
- Supports MIP structure texture
- Supports rectangle structure texture
- Supports 1/2/4 BPP palletize texture
- Supports 1/2/4/8 BPP luminance texture
- Supports 4/8 BPP mix mode texture format
- Supports 8/16/24/32 BPP RGB/ARGB texture format
- Supports video texture in all supported textarenats.
The supported video formats are RGB555, RGB56&,YaJV422 formats
- Supports texture transparency, blending, wrappmgor, and clamping
- Supports fogging, alpha blending, and primitisssparency

High Performance 2D Accelerator
e Built-in 42 double-words hardware command queue
e Supports Turbo Queue (Software Command Queue in ofcreen memory)
architecture to achieve extra-high performance(patent pending)
e Built-in Direct Draw Accelerator
e Built-in an 1T 64-bit BITBLT graphics engine with the following functions:
- 256 raster operations
- Rectangle fill
- Color/Font expansion



- Enhanced Color expansion
- Enhanced Font expansion
- Line-drawing with styled pattern
- Built-in 8x16 pattern registers
- Built-in 8x8 mask registers
- Rectangle Clipping
- Transparent BitBlt
- Direct Draw
e Supports memory-mapped, zero wait-state, burst enge write
e Supports burst frame buffer read/write for SDRAM/SGRAM
e Built-in 64x64x2 bit-mapped hardware cursor
* Maximum 4M Bytes frame buffer with linear addressing
* Built-in 4 stages engine write-buffer and 9x64 bitsead-buffer to minimize engine
wait-state
e Built-in 64x32 CRT FIFOs to support super high restution graphics modes and
reduce CPU wait-state

Complete TV-OUT Solution
e Built-in complete NTSC/PAL video encoder
- Built-in 3-Channel 10-bit DAC with power down mad
- Built-in 3-line anti-flicker filter
- Built-in TV sense circuits for auto detect TV c@ttion
- Supports RCA-style composite video and S-Videtpois
- Supports loadable RAMDAC for gamma correctiomigh color and true color modes
- No external TTL or DAC required
e Supports NTSC/PAL interlaced display in
- 640x480x60Hz and 640x400x60Hz modes for NTSC
- 640x480x50Hz and 800x600x50Hz modes for PAL
- low resolution modes for both NTSC and PAL (hidde
e Supports non-interlaced scan, output either even oodd lines
e Supports 4 types of filtering mode: mild, mediumstrong, and adaptive
e Supports VGA and TV simultaneous output
e Supports TV image positioning by hardware
e Supports under-scan and over-scan scaling

MPEG-2/1 Video Decoder
e MPEG-2 ISO/IEC 13818-2 MP@ML and MPEG-1 ISO/IEC 11T2-2 standards
compliant
* Low cost design based on MPEG macro-block layer deding architecture
- Built-in run length and zig-zag decoder
- Built-in IDCT logic
- Built-in motion compensation logic
e 14 bits resolution in IDCT transformation
» Half pixel resolution in motion compensation
e Built-in two 196x64 video line buffers for MPEG video playback

Video Accelerator

e Supports single frame buffer architecture

e Supports YUV-to-RGB color space conversion

Supports bi-linear video interpolation with integer increments of 1/64
Supports graphics and video overlay function

- Independent graphics and video formats
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- 16 color-key and/or chroma-key operation
- 3-bit graphics and video blending
- Rectangular video window modes

e Supports current scan line of refresh read-back
e Supports tearing free double buffer swapping
e Built-in video decoder interface
- Philips SAA7110/SAA7111
- Brooktree BT815/817/819A (8-bit SPI mode 1,2)
e Supports VMI to connect VMI devices
- Shares VMI control and data bus with MD bus
e Supports Vertical Blank Interrupt
e Supports RGB555, RGB565, YUV422, and YUV420 vide@fmat
e Built-in 64x16 video capture FIFOs to support videccapture
e Built-in two 196x64 video playback line buffers
e Supports DCI Drivers
e Supports Direct Draw Drivers

Display Memory I nterface

e Supports FP, EDO, one-cycle EDO, SDRAM, and SGRAMming

e Supports 1MB, 2MB, and 4MB memory configurations

e Supports 256Kx4, 256Kx8, and 256Kx16 FP and EDO DRW types
e Supports 2-CAS/1-WE DRAM and EDO DRAM types

e Supports 256Kx32 SDRAM and SGRAM types up to 83.3 Mz

e Supports 32/64-bit display memory path

e Supports auto memory size detecting

High I ntegration
e Built-in programmable 24-bit true-color RAMDAC up t o 175MHz pixel clock
- Built-in reference voltage generator and monsiemse circuit
- Supports loadable RAMDAC for gamma correctiomigh color and true color modes
e Built-in dual-clock generator
- Integrates PLL loop filter
e Built-in 14.318 MHz oscillator circuits
e Built-in two 196x64 video line buffers for MPEG video playback
» Built-in standard feature connector logic support
e Built-in PCI multimedia interface

Resolution, Color & Frame Rate
e Supports 175 MHz pixel clock
e Supports super high resolution graphics modes

- 640x480 256/32K/64K/16M colors 85Hz NI

- 800x600 16/256/32K/64K/16M colors 85Hz NI
- 1024x768 16/256/32K/64K/16M colors 85Hz NI
- 1280x1024 16/256/32K/64K colors 75 Hz NI

- 1600x1200 16/256 colors 65Hz NI

- low resolution modes (hidden)
e Supports virtual screen up to 2048x2048
e Supports 80/132 columns text modes

Power Management

e Supports VESA Display Power Management Signaling (BMS) compliant VGA
monitor for power management

e Built-in 30 min. standby and suspend timers with kgboard, hardware cursor,
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and/or video memory read/write as activation source

e Supports direct I/O command to force graphics contoller into standby/suspend/off
state

e Power down internal SRAM in direct color mode

e Built-in a low power signal pin for supporting external power down controller

Multimedia Application
e Supports DDC1 and DDC2B specifications
e Supports RAMDAC snoop for multimedia applications

Miscellaneous

* Only 3 ICs (including DRAMS) required to implement a PCI true-color graphics
adapter without any TTLs

e Supports 64K Bytes ROM decoding

e Supports Signature Analysis for automatic test

e Implemented by 3.3V CMOS technology with 5.0V toleance /O buffers

e 208-pin PQFP package



1 Block Diagram
.1 SiS6326 System Block Diagram
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.1 SiS6326 Block Diagram
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.1 SiS6326 3D Engine Block Diagram
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.1 6326 MPEG Video Decoder Block Diagram

Block Diagram of MPEG accelerator in SiS 6326
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.1 6326 TV-OUT Block Diagram
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1. Function Description

1 Highlight Function Blocks
.1 2D Graphics Engine

Basically the 2D graphics engine of SiS6326 is &®8BitBlt graphics engine. However
SiS6326 makes a tremendous performance improvemehe 2D engine design than its
previous generation in SiS62x5 series.

The most critical design improvement is the engimeughput enhancement. Basically, the
2D engines of SiS62x5 series are classified asrgfiitacture. This means it needs two
memory clocks to generate one pair of address aia for video memory update. This
design architecture could maintain a balanced tfitput in fast page and two-cycle EDO
DRAM configuration. But for one-cycle EDO and SGMAconfiguration, 2T engine is an
unbalanced design and 1T engine is the only reas®rachitecture migration path.
SiS6326 does integrate a new developed 1T grammgsie. So it could outperform its
previous generation in SGRAM and one-cycle EDO igométion. For fast page and
two-cycle EDO DRAM configurations, significant permance jump could also be
expected.

Furthermore SiS6326 improves much timing efficiemcyurbo Queue design. The source
FIFO capacity is also double. This could improegf@grmance in screen-to-screen related
graphics operations. In the mean time, the PClinengommand burst write is also
improved from 3T to 1T.

For enhanced 256-color graphics mode, the engipeosts the following functions:
» 256 raster operations

* Rectangle fill

» Color/Font expansion

» Enhanced Color expansion

* Line-drawing with styled pattern
* Built-in 8x16 pattern registers

* Built-in 8x8 mask registers

* Rectangle Clipping

* Transparent BitBIt

* Direct Draw

For 32K or 64K high-color graphics mode, the enginpports the following functions:
» 256 raster operations

* Rectangle fill

» Color/Font expansion

» Enhanced Color expansion

* Line-drawing with styled pattern
* Built-in 8x16 pattern registers

* Built-in 8x8 mask registers

* Rectangle Clipping

* Transparent BitBIt

* Direct Draw

For 16M-color graphics mode, due to different graphprocess methods, the engine
supports the following functions:

» Source/Destination BitBIt

» Pattern/Destination BitBIt
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» Color/Font Expansion

For detail descriptions of the graphics engine fions, please refer to "4.1 2D Graphics
Engine” on Page 16.

.1 3D Accelerator

Targeting on Direct3D acceleration, SiS6326 aclsexdremely high fill and polygon rate
in high quality with a highly balanced pipeline 3ichitecture. The major key technologies
that guarantee a high 3D performance are the mtedrTurbo Queue, Setup Engine,
Texture Cache, and Pipeline Render Engine.

For more detail description about the 3D engineagé refer to “4.2 3D Acceleration” on
Page 20.

.1 TV-OUT Video Encoder

SiS6326 integrates a complete and high quality NPAC video encoder with the

capability of simultaneously display on both TV av@A monitor. SiS6326 video encoder
supports NTSC and PAL standards and integratesovidieCs, anti-flicker circuits, and

composite and S video sense circuits.

SiS6326 supports the following resolutions in TVipuis. For NTSC system, they are
640x400 @ 60 Hz and 640x480 @ 60 Hz for NTSC systdrar PAL system, they are
640x480 @ 50Hz and 800x600 @ 50Hz are supportedthérmore for all low resolution

modes, SiS6326 supports TV output function for BeTtISC and PAL. All these resolutions
meet the Microsoft OS requirements. Under-scamy-egan, and TV centering functions
are available by registers programming.

For detail description about the TV-OUT video ereodlease refer to “4.12 TV-OUT
Technology” on Page 35.

.1 TV-OUT DAC

The TV-OUT block built-in a 3-channel 10-bit DAGJser can connect the encoder output
DAC to the composite and S-Video decoder (e.g. TVOR) at the same time.

To save power consumption, power-down mode is aatically set when TV encoder
senses no device is attached to the TV DAC outptte electrical characteristics of TV
DAC will be described latter.

.1 MPEG-2/1 Video Decoder

SiS6326 integrates an MPEG video decoder that stgppoth MPEG-2 and MPEG-1 video
standards. Basically, this MPEG video decoder msa@ro-layer decoder that takes about
80% MPEG video decoding computing power and letefte20% done by CPU. Therefore
the scheme used in SiS6326 is the most economice#ficient design approach and
maintains much design flexibility. DVD video stamd is under the coverage of this silicon
design. It costs not much silicon area but sigaiftly reduces CPU loading than that in
pure software MPEG video decoder. What CPU hadoton video decoding are syntax
parsing, variable-length decoding, and inverse tizaton. All the other video tasks will be
done by SiS6326.

For MPEG or AC3 audio decoding, it would count dAlW—Ccomputing power or an external
MPEG or AC3 audio decoder option.

In the process of MPEG video decoding, SiS6326 dallocate four image buffers in
off-screen area. These four image buffers arelfacture, P-picture, B-picture (under
rendering), and one additional B-picture (undepldiging). For MPEG-1 decoding, it takes
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about 490K bytes. For MPEG-2 decoding, It takeeadt 1980K bytes off-screen memory.

In order to support MPEG-2 video overlay, SiS63a6kles its video line buffer length with
total capacity up to 720x16x2 bits.

For detail description about the MPEG video decppierase refer to “4.11 MPEG Decoder
" on Page 33.

.1 Video Accelerator

SiS6326 video accelerator could work in four défer modes: standard FC (feature
connector) mode, direct video mode, VMI interfacede, and PCI multimedia mode.

In standard FC mode, SiS6326 supports standard FC operation.

In direct video mode, SiS6326 could work with the Philips SAA7110 / SAAA and
Brooktree Bt815/817/819A (8-bit SPI mode 1, 2) toyide the PC-Video solution. After
receiving the video data, SiS6326 would performlisgaand store these video data to
display memory. Furthermore SiS6326 would perforcolor-space conversion,
interpolation, and scaling on the stored video detfore overlaying with graphics data for
final display.

In VMI interface mode, SiS6326 could connect to some VMI devices.

In PCI multimedia mode, SiS6326 supports PCI multimedia design specificato meet
future potential trend.

For detail description about the video accelergitaase refer to “4.10 Video Accelerator”
on Page 27.

.1 AGP/PCI Bus Interface

SiS6326 connects directly to the PCI or AGP buswio glue logic, and it decodes the
32-bit address and responds to the applicable aolimes. It could execute both /0O and
memory access as an 8-, 16-, 32-bit device.

For detail description about the AGP/PCI bus irtesf please refer to “4.3 AGP/PCI Bus
Interface” on Page 21.

.1 Display Memory Controller

The Display Memory Controller generates timing éisplay memory. It can support the
following DRAM timing:

» Fast Page (FP) DRAM

* Normal (2-cycle) EDO DRAM

* One cycle EDO DRAM

» SDRAM

+ SGRAM

For both fast page DRAM and EDO DRAM (1-cycle ocy&le), it can support 256Kx4,
256Kx8, and 2-CAS/1-WE 256Kx16 types.

For detail description about the display memorytaier, please refer to “4.6 Display
Memory Architecture” on Page 24.

1 VMI
SiS6326 built-in VMI (Video Module Interface) Spécation version 1.4 compliant
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interface. Since VMI interface signals are mud#d with MD bus in SiS6326, therefore
there would be two TTLs added when implementing ViMierface on the board.

SiS6326 can be programmed to supports both modelArede B for host port interface. It
contains a 128-bit FIFO post-write buffer and 32rbad-cache.

For detail description about the VMI spec, pleasferrto the “VMI Specification Version
1.4".

For how to implement VMI interface in SiS6326 bqaptease refer to related application
circuits released by SiS.

1 Other Function Blocks
.1 Attribute Controller

The Attribute Controller formats the display foretscreen. Display color selection, text
blinking, alternate font selection, and underlinarg performed by the Attribute Controller.

.1 CRT Controller

The CRT Controller generates the HSYNC and VSYNfDais required for the monitor, as
well as BLANK* signals required by the Attribute Qtooller.

.1 CRT FIFO

The 64x64 CRT FIFO allows the Display Memory Colmoto access the display memory
for screen refresh at maximum memory speed ratm@m &t the screen refresh rate. It
provides 3 programmable thresholds - CRT/CPU Thuleshow, CRT/CPU Threshold
High, and CRT/Engine Threshold High. With adequatgramming these three thresholds,
the CPU wait-time would be reduced to improve ttapbics performance.

.1 DDC Controller

The DDC Controller provides two different channéds communicate with the monitor
which supports DDC level 1 or DDC level 2B. OneD®C CLK channel which is
bi-directional and provides the clock for DDC. Tdther is DDC DATA channel which is
bi-directional and could query some informatiomfranonitor.

With the advantage of DDC, VGA BIOS could realizes tcapability of the connected

monitor and take adequate action (such as to progina parameters for higher frame rate,
..., etc.) to make end users feel more comfortable.

.1 DPMS

It provides some registers to control the CRT tigrtim be compatible with the VESA DPMS
specification. (For detail description, pleaserdb “4.8 Power Management” on Page 26.)

.1 Dual-Clock Synthesizer

The Dual-Clock Synthesizer generates MCLK and VQlkKh single external reference

clock. With this character, we could set the MCaikthe maximum speed which the display
memory could work normally, thus it takes the adage of the real peak memory
bandwidth and improves the graphics performané&er detail description, please refer to “
4.7 Internal Dual-Clock Synthesizer” on Page 25.)

.1 Graphics Controller
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It performs text manipulation, data rotation, calwpping, and miscellaneous operations.

.1 Graphics & Video RAMDAC
The RAMDAC contains the color palette and 24-hietcolor DAC.

The color palette, with 256 18-bit entries, conyextcolor code that specifies the color of a
pixel into three 6-bit values, one each for reéegr, and blue.

The 24-bit true color DAC is designed for direciorographics mode. It converts each
digital color value to three analog voltages fat, rgreen, and blue.

.1 Read-ahead Cache

It is a 128-bit cache. With this cache, the tinoéshe operation of display memory read
would be reduced, thus increase the performance.

.1 Write FIFO

The Write FIFO contains a queue of CPU write ace$e display memory that have not
been executed because of memory arbitration. With queue, the SiS6326 will release
CPU as soon as it records the address and datéhemevrite into display memory when the
display memory is available. Thus CPU performaacdecreased.

1. Technical Description

1 2D Graphics Engine
It is an enhanced 1T 64-bit BitBIt Graphics Engine.

For enhanced 256-color graphics mode, the engineaosts the following functions:
» 256 raster operations

* Rectangle fill

» Color/Font expansion

» Enhanced Color expansion

* Line-drawing with styled pattern
* Built-in 8x16 pattern registers

* Built-in 8x8 mask registers

» Rectangle Clipping

* Transparent BitBIt

» Direct Draw

For 32K or 64K high-color graphics mode, the enginpports the following functions:
» 256 raster operations

* Rectangle fill

» Color/Font expansion

» Enhanced Color expansion

* Line-drawing with styled pattern
* Built-in 8x16 pattern registers

* Built-in 8x8 mask registers

» Rectangle Clipping

* Transparent BitBIt

» Direct Draw
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For 16M-color graphics mode, due to different giaphprocess methods, the engine
supports the following functions:

» Source/Destination BitBlt

» Pattern/Destination BitBIt

» Color/Font Expansion

Descriptions of the graphics engine functions ararearized as follows:
Bit Block Transfer (BitBIt)

BitBIt moves a block of data from one location (sm) to another location (destination). It
is a ternary operation. The operands could bestlnece data, the destination data, and the
brush pattern. There are three different kindBitBIt: from the host memory to the display
memory, from the display memory to the host memang from one location of the display
memory to another location of the display memory.

In the first two cases, the operation simply uses"move string instruction” (REP MOVS)
to move the source data to the destination to aptismthe BitBIt operation. It is called
"CPU-driven BitBIt".

In the case of moving from the display memory te display memory, integrated Graphics
Controller could gain the advantage of its advarmegine design to solve the problems of
memory overlapping during the block transfers. ©héy effort is to program the adequate
parameters.

BitBIt with Mask

When the BitBIt operation deals with the hatchedshrpattern, the programmer just needs
to set the monochrome mask into Mask Registerspaogram an adequate BG ROP and
Background Color, then the engine would handlectimaplicated process.

Color/Font Expansion

The color/font expansion is used to expand a mawocé data (one bit per pixel) into a
second color format which is n-bit per pixel dureghoving operation.

The foreground color and background color is adwré@srespectively from 1/O address
8290h to 8292h and from I/O address 8294h to 829Hte font patterns are stored in the
pattern registers (I/O address 82ACh to 82EBhhdhe off-screen memory which is called
Enhanced Color/Font Expansion. These patterntezgistore the monochrome bitmap.

The BitBIt engine can expand 512 pixels at a tirfius the font-drawing and monochrome
bitmap expansion can be easily accomplished.

Enhanced Color Expansion

If the size of a monochrome bitmap is larger thag pixels, there is not enough space in
pattern registers to store this bitmap. In thisecahe bitmap should be stored in the
off-screen display memory instead of the pattegisters. The operation is called Enhanced
Color Expansion or Enhanced Font Expansion depeodélde data format.

The format written into the off-screen memory o tinhanced Color Expansion operation
ismxn.

When the Command 1 Register D[5] (Enhanced ColgraBgion Enable Bit, /0O address
82ABh) is set to 1, the Enhanced Color Expansionenis enable. The SRC Start Linear
Address (I/0O address 8280h to 8282h) is used tafggbe starting address of the off-screen
memory. Integrated Graphics Controller storesmtmmochrome bitmap into the assigned
off-screen memory. Therefore the BitBIt engine Idoexpand more pixels using the
Enhanced Color Expansion.

Font Expansion
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The Font Expansion is very similar to the EnhanCetbr Expansion. The major difference
is the format stored in the off-screen memory. Toemat written into the off-screen
memory of the Enhanced Font Expansion operati@mxis.

When the Command 1 Register D[4] (Font ExpansioabnBit, I/O address 82ABh) is set

to 1, the Font Expansion mode is enable. The SR@& Snear Address (/O address 8280h
to 8282h) is used to specify the start addreskebff-screen memory. Integrated Graphics
Controller stores the monochrome bitmap into ofeea memory byte by byte successively.
Therefore the BitBIt engine would expand thesejsixising the Font Expansion.

Line Drawing

The Bresenham's Line Algorithm is a well populagoaithm in graphics, which is used to

draw a line. The drawing line could be either kdskine or a dashed line. To draw a solid

line, we must use one solid foreground color. Tawda dashed line, we'll use two colors
specified by the foreground and background colgisters. There are several registers
involved to control the starting location, pixelurd, error term, and line style, etc.

Rectangle Fill

A rectangle area fill is a function to fill a spked rectangle area by using either a solid
color (rectangle fill) or a pattern (pattern fill).

Rectangle Fill is simply to fill the destinationctangle with a solid color. The solid color is
specified into the foreground color register.

Pattern Fill repeats a source pattern into a desbim rectangle. Therefore the pattern
registers (I/O address 82ACh to 82EBh) must beipdc The pattern often consists of a
background and foreground color because the calmaresion would be used in conjunction
with the pattern fill.

Raster Operations (Raster Ops or ROPSs)

Raster Ops would perform some logical or arithmefierations on the graphics data. There
are 256 raster ops defined by Microsoft. Eacheragp code is a Boolean operation with
three operands: the source, the selected pattedrtha destination.

Direct Draw

The Windows 95 Game SDK enables the creation ofdmdass computer games. Direct
Draw is a component of that SDK that allows dineetnipulation of video display memory.
In order to enhance the performance of games, 32sGprovides some Direct Draw
functions.

Since the former engine functions can just suppart of Direct Draw capabilities, three
new functions are added into the graphics accelenatorder to meet the other Direct Draw
functions. They are color key range comparisophalblending, and Direct Draw raster
operation.

The register format for Direct Draw is differenoifin those of the engine's functions listed
above.

To enable Direct Draw, the Direct Draw enable Ifiefer to “7.8.3 Register Format for
Direct Draw: Command Register 0 D[3:2]” on pad®lmust be set to “11”. Once Direct
Draw is enabled, all of the engine operations aréeu the “Read-Modify-Write” mode.
That is, the destination data have to be read froemory for processing before being
written back.

After receiving the destination data, the soura# destination data are sent to the color key
range comparators to determine whether they arecleet the high and low color key values.
If they are in the color key range, the Direct Draaster operation (D_Rop) will determine
whether the data after alpha blending or the aaigotestination will be written back to
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memory.

There are two control bits for alpha blending. Tleeg the S_Alpha bit (refer to “Alpha
Blending Control Bit for Source Color” on page 1)1@nd D_alpha Bit (refer to “Alpha
Blending Control Bit for Destination Color” on pade?.). The table below shows the
relationship between these two control bits anditita after alpha blending.

S Alpha D Alpha Data after Alpha Blending
0 0 Source
0 1 Destination
1 0 Source
1 1 (Source + Destination)/2

.1 Turbo Queue in 2D Graphics Engine

In SiS6326, the graphics engine performs the atéa functions as stated in the previous
section via the acceleration commands stored irton@mand queue. The command queue
is a FIFO (First In First Out) and ring structuriee. If an acceleration command is filled in
the last stage of the command queue, then thewoifp acceleration command would be
filled in the first stage of the command queue.

Once this command queue is congested, the CPUigeseqvill be pending until the
command queue has free space to accept more atmelecommands. This would
downgrade the graphics system performance sevefidlys the length of command queue
will dominate the performance of the graphics eagin

To lengthen the command queue as long as requBi&6326 provides two different kinds
of command queue. The first one is built in SiS®3&hich is calledHardware Command
Queue. The other one is built in the off-screen disptagmory, which is calledurbo
Queue and is patent owned by Si®he architecture diagram of SiS6326 command qigeue
as follows.

PCI Bus
SiS6326

hardware queue

Y

»| [
1

MUX » Graphics
Engine

Y

Control Logic|™

Display Memor
pey y Turbo Queue
in off-screen

Figure 4.1

The Hardware Command Queue is a 42 double-wordaequéAnd there are 30K Bytes
off-screen memory space reserved for the Turbo Quegince the average length of an
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engine command is 8 double-words (which is calledtdge), therefore the SiS6326
command queue could be regarded as infinity stagfeésTurbo Queue and could get rid of
the CPU waiting issue to get extra high performance

When the hardware command queue is going to be th#l head commands would be
moved to the Turbo Queue and left hardware queaeesfor new PCI commands. The
command queue architecture makes the transmisdicBiS6326 PCI commands most

efficient.

The Turbo Queue is also a FIFO and ring structarstated before. The Turbo Queue base
address is generally set to the last 32K Bytes sagmn off-screen. To program the
extended register SR2C (Turbo Queue Base AddregsstBg could allocate the Turbo
Queue into the off-screen region of the display mgnautomatically.

1 3D Acceleration

The major technologies for the high performance laigth quality 3D rendering in SiS6326
are:

e Turbo Queue

* Setup Engine

* Texture Cache

* Pipeline Rendering Engine

.1 Turbo Queue in 3D Accelerator

Using the Turbo Queue architectu&S patent pending) will speedup the rendering for 3D
engine. The Turbo Queue length is virtually irtnitherefore 3D driver can issue
commands without waiting. To save the high costluilding a long enough hardware
command queue, 6326 allocates a portion of theaten memory as the command queue
buffer. Once 6326 detects the status of the iatdnardware command queue nearly full,
some of the commands in the hardware queue wileimporally swapped to the off-screen
area. When 2D or 3D engine finishes previous conunthese off-screen commands will
be read back first as the next command for exegutio

In 6326 architecture, 2D and 3D engines share #imeeshardware queue and off-screen
command queue but only one engine is active ana.tiln this way, we can guarantee a
correct execution sequence.

.1 Setup Engine

Setup Engine is one of the most critical parthmtew generation 3D design. It calculates
and prepares all of the parameters for primitiveanding. All these computations need more
than hundreds of addition, subtraction, multipiiat and division. If we do this setup

calculation by host CPU, the sequential coding pratessing forms a bottleneck for 3D
rendering.

To off-load this computation time from host CPU a@adlo it in parallel, SiS6326 integrates
a VLIW-like 32-bit floating point Setup Engine. dan finish all of the setup computations
for a triangle within 60 memory clocks. This shibible 10 times faster than the computing
power from Pentium-200 CPU. Moreover, Setup Engilse supports line and point setup
calculations with much less memory clocks thamgia setup required. This Setup Engine,
specially designed to fit all the data formats incidsoft Direct3D API, can accept vertex
values directly in floating point format.

Once Setup Engine finishes the setup computationsaftriangle, it transfers all these
parameters to Render Engine within one memory clatkile Rendering Engine is busying
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drawing a triangle, Setup Engine can calculatgptirameters needed for the next one.
.1 Rendering Engine

Rendering Engine is a pipeline structure engin&i86326. This engine is formed by
Shading Engine, Texture Engine, and Post Engine.

The output of Shading Engine is a series of pibabrcwhich represents the shade of a
primitive. Texture Engine is responsible for aliag the texture color on a pixel. Then,
Post Engine will do some operations such as foggilpdna blending, dithering, and ROP for
this pixel.

In order to support high quality texture mappingG&26 supports point-sampled, linear,
bi-linear, and tri-linear texture filtering. Witan integrated high-capacity texture cache,
SiS6326 can render texture pixels in the samadi no matter point-sampled, linear, or
bi-linear texture filtering method is in used. Ratlinear texture mapping, half fill rate is

achieved. But better video quality is expectediegimg in tri-linear texture mapping mode.

.1 Texture Cache

Texture Cache is one of the critical part of highfprmance 3D design. Most of the 3D
chips have not built-in texture cache and neecetohf each texture pixel again and again
during the rendering process. If the texture isasad for several times, there is no reason to
fetch texture from memory again and again. Builttéxture cache could significantly
improve texture mapping performance.

With built-in texture cache, each time when a textmiss happens, a segment of texture
will be read from texture buffer and stored in &einal texture cache line. Replacement
policy is based on LRU (Least Recently Used) atbarito optimize the texture cache hit
rate. Under Direct3D benchmark, more than 90%dig has been measured. The texture
buffer can locate in off screen area or system nmgmib you need very large texture buffer
size, the location in system memory is suggested.

.1 Conclusion

The introduction of SiS6326 means the beginninghefnew generation of 3D accelerator
and the end of low-end, unbalanced 3D solutions. adhieve a high performance in 3D
rendering, several strategies have to be used.boT@ueue, Setup Engine, Rendering
Engine, and Texture Cache will become the uncomiamchoice in high performance 3D
architecture.

1 AGP/PCI Bus Interface

In 3D application (especially in 3D games), the rognspace (size) storing texture data is
unexpected since it's up to how many textures aoM¥ Helicate texture the application
programs want to create. And as the market requnest and more delicate image, we may
expect the texture buffer (texture memory) wouldrizeeased very fast. i.e. The 3D board’
s cost would rise and rise due to install morermode memory on the board.

To limit the 3D board’s cost and save user's molaeyl without down-grading the
performance, SiS6326 supports AGP architecture alwmvs locating texture buffer in
system memory. This memory sharing is based gmandic scheme (i.e. You may free the
memory space if you won't need them.) and will mopact system performance when 3D
applications are not active. Even when 3D appboats active, it would only be little
impact. Especially in SiS6326, with built-in tesucache, it would be almost no impact.
Why?
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For texture buffer operation, it is a read-only @en for 3D engine (write is performed by
CPU) and read is faster than write and read / write operation in PC environment.
Therefore we may expect fetching texture from A@Rdrwould only be little impact of
performance. Furthermore with SiS6326 built-intte& cache, it may be regarded as one
time read event in most cases. Therefore it almwostt affect performance.

Basically, SiS6326 only supports texture bufferrgitawith system memory. Back buffer

and z-buffer sharing with system memory are notpetjed since they are not good
candidates. Why? For both back buffer and z-lbwifeerations, they both read and write
quite frequently. That means they would competih WiPU access system memory very
often and therefore pull-down quite lot system perfance.

Due to the limited pin counts in a 208 pins PQFEkpge, SiS6326 could not support
sideband signals in AGP bus design. However with63$26 texture cache, sideband
signaling is not important.

With SiS6326 internal texture cache, the textutenférom AGP bus may be regarded as one
time read event in most cases since the cachedutdwbe normal case. Therefore it may
release most AGP bus loading and would not impaGP Aperformance even lack of
sideband signaling. Only texture miss conditiommald require extra AGP transactions and
it's expect to be seldom.

SiS6326 can support AGP 2X transfer mode, i.e. 133Nexture read bus speed. All the
AGP pinouts sequence is designed to fit AGP comnet#sign to reduce trace length and
improve signal quality. An external reference agk should be generated by low source
impedance voltage divider and by 0.4 Vddq, whicherguired for differential input buffers
of AD and AD_STB pins.

In addition to AGP Bus, SiS6326 supports 32-bit Ré&ial bus standard Revision 2.1.
Ahead of previous generation chips, SiS6326 supd®@l master operation, 66MHz PCI,
and PCI burst write to take advantage of PCI bugiaced feature to further improve
performance. But PCI burst read is not supportedesit has very little impact on
performance in graphics application.

1 BIOS ROM

SiS6326 follows the one-load-per-slot specificatminPCl standard Revision 2.1. The
address bus of BIOS ROM are multiplexed with MD]sand the data bus are multiplexed
with MD[23:16]. Note that this solution is withoglue logic.

SiS6326 could decode 40K/48K/56K/64K Bytes ROM gpalt would be very flexible for
customers to design their own display BIOS and almee memory space in the whole
system.

1 Configuration Pins Definition

The MD[16:32] pins are designed to be power-on igométion pins and should be used
very carefully as not to make any troubles.

The following table describes the definition of¢beconfiguration pins.

Function 0 (default, 1 (with pull-up
without pull-up) resistor)
MD16 I/O Address Select 3C3h 46E8h

MD17 VGA Enable/Disable |Controlled by systein Forced to disable
BIOS
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MD18 Select NTSC/PAL NTSC PAL
MD19 Reserved for BIOS 0 1
MD20 AGP Bus Disable Enable
MD21 | AGP 2X Transfer Mode Disable Enable
MD22 Clock Generator Select Internal External
MD23 64K ROM Decoding Disable Enable
MD24 DRAM Types Select 0 0 1
MD25 DRAM Types Select 1 0 1
MD26 BIOS ROM Decoder Enable Disable
MD27 INTA# Disable Enable
MD28 VMI Enable Disable
MD29 DRAM Speed Set 0 0 1
MD30 DRAM Speed Set 1 0 1
MD31 DRAM Speed Set 2 0 1
Note:
1. MD[25:24]: DRAM Types Select
00: SGRAM/SDRAM
01: 2-cycle EDO DRAM
10: 1-cycle EDO DRAM
11: Fast Page DRAM
2. MDJ[31:29]: DRAM Speed Setting
SGRAM 2-cycle EDO 1-cycle EDO Fast Page
000 66 65 50 55
001 75 70 55 60
010 83 75 60 65
011 90 80 65 70
100 100 85 70 75
101 115 90 75 80
110 134 55 80 45
111 50 60 45 50

1 Display Memory Architecture

SiS6326 supports 1M Byte, 2M Bytes, and 4M BytesAMRconfiguration.

SiS6326 supports the following DRAM types:
Fast Page (FP) DRAM
Normal (2-cycle) EDO DRAM
One cycle EDO DRAM
This is for accessing some fast EDO DRAM.
bandwidth than normal EDO DRAM timing with the saMELK frequency.
256Kx32 SDRAM
256Kx32 SGRAM

The FP DRAM and EDO DRAM types that SiS6326 supmpare: 256Kx4, 256Kx8 and

2-CAS/1-WE 256Kx16.

SiS6326 also supports auto memory size detectingréwide more flexibility in mass

production.

In thiede, it would get double
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.1 Memory Configuration Pins
For FP and EDO DRAM,

In 1-bank configuration,

* RASO* would be active.

* Only CASJ0:3]* would be active.

*  WE* would be active.

e Only MD[0:31] would be active.

* MA[0:8] would be connected to all bank.

In 2-bank configuration,

* RASO* would be active.

» CAS|0:7]* would be active.

*  WE* would be active.

* MDJ[0:63] would be active.

* MA[0:8] would be connected to all bank.

In 4-bank configuration,

* RASO* and RAS1* would be active.

» CAS|0:7]* would be active.

*  WE* would be active.

* MDJ[0:63] would be active.

* MA[0:8] would be connected to all bank.

For SGRAM & SDRAM,

In 1-bank configuration,

e SCLK]|0:1] would be active.

* CSO0* would be active.

e Only DQM[0:3] would be active.

*  WE* would be active.

» SRAS* and SCAS* would be active.

e Only MD[0:31] would be active.

* MA[0:9] would be connected to all bank.

In 2-bank configuration,

* SCLK]|0:1] would be active.

* CSO0* would be active.

* DQM[O0:7] would be active.

*  WE* would be active.

* SRAS* and SCAS* would be active.

* MDJ[0:63] would be active.

* MA[0:9] would be connected to all bank.

In 4-bank configuration,

* SCLK][0:1] would be active.

* (CSO0* CS1* would be active.
 DQM[O0:7] would be active.

*  WE* would be active.

» SRAS* and SCAS* would be active.

* MDJ[0:63] would be active.

* MA[0:9] would be connected to all bank.



-24 -

For recommended memory configuration layout,please refer to “10 Appendix A.
Recommended Memory Configuration” on page 229.

1 Internal Dual-Clock Synthesizer

SiS6326 has built-in a dual-clock synthesizer toegate the MCLK and VCLK. This clock
synthesizer could generate several variable freqjagnthus it could provide the flexibility
for selecting the working frequency.

The following block diagram is for clock synthesize

Numerator <

Divider

+
fr—p DeNumerator CP VCO > Post Scaler »id

PD

GAIN

where PD is phase detection,
CP is charge pump,
VCO is voltage controlled oscillator,
fr is reference frequency, and
fd is desired frequency.

The operation of clock synthesizer is described dsllow:

When the synthesizer outputs the steady frequénaygans that
fr/DeNumerator fd*Post Scalar /(Divider*Numerator)
i.e.
fd=fr*(Numerator/DeNumerator)*(Divider/Post Scalar)
With this formula, we could select adequate valieeNumerator, DeNumerator, Divider,
and Post Scalar to obtain the desired frequency.

The planned Video Clocks (VCLK) are as follow: isnMHz)

25.175 28.322 40.000 50.000 77.000
36.000 44.889 135.000 120.000 80.000
31.500 110.000 65.000 75.000 94.500
162.00 175.500

Other video clocks would be added to the schenes adtrified OK.

The planned Memory Clocks (MCLK) are from 40 MHZ9@ MHz with resolution 2 MHz.

1 Power Management

To satisfy the power saving for Green PC, SiS63&fperts the control protocol of DPMS

(Display Power Management Signaling) proposed bysXBEMonitor Committee.

This
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protocol can reduce the VGA Monitors' power constiomp

SiS6326 has built-in two timers for stand-by andpgind modes that can be programmed
from 2 minutes to 30 minutes (2 min./increase) ik extended registers.

SiS6326 also supports forcing the video subsystemstand-by, suspend, or off modes with
the extended registers.

Power saving is done by blocking HSYNC and/or VSYBiGnals to the VGA monitor.
The sources of activation are from the monitorifigkeyboard, hardware cursor, and/or
video memory read/write. The overview of the sldrlacking requirements are as follows:

POWER HORIZONTAL VERTICAL VIDEO
MANAGEMENT SYNC SYNC DISPLAY
STATE
ON Pulses Pulses Yes
Stand-By No Pulses Pulses No
Suspend Pulses No Pulses No
OFF No Pulses No Pulses No

1 Resolutions Supported

Resolution 1M Byte DRAM 2M Byte DRAM 4M Byte DRAM
640x480x8 V V V
640x480x16 V V V
640x480x24 V V V
800x600x4 V V V
800x600x8 V V v
800x600x16 V V v
800x600x24 X V v
1024x768x4 V V v
1024x768x8 V V v
1024x768x16 X V V
1024x768x24 X X v
1280x1024x4 V V V
1280x1024x8 X V V
1280x1024x16 X X V
1600x1200x4 V V V
1600x1200x8 X V v

Except these real resolution modes, SiS6326 iskal#bin virtual screen mode which could
support up to 2048x2048 resolution.

1 Video Accelerator
.1 Video Password/ldentification Register

A video registers protection is implemented initielex 80h of CRT index register 3D4. To
disable the protection, the software must firstahdhe protection key value of 86h. If not
match, read/write to any of the video associatgaters are denied.

.1 Video Play Back

SiS6326 video accelerator could work in four défer modes: standard FC (feature
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connector) mode, direct video mode, VMI interfaced®, and PCI multimedia mode.

In standard FC mode, SiS6326 supports the indssdrnidard FC spec to provide a standard
video link to the third-parties’ video adapters.

In direct video mode, SiS6326 could work with thkilibs SAA7110 / SAA7111 and
Brooktree Bt815/817/819A (8-bit SPI mode 1, 2),piovide the PC-Video solution and
provide the very flexible overlaying ability merntied below.

SiS6326 allows on-screen video and graphics ovedagn a pixel-by-pixel basis and

supports both interlaced or non-interlaced videomfd. Overlaying occurs within

programmable video extents based on a flexiblerdayg and chroma key mechanism. By
using the programmable filter, scalar, and DDA rptdation to the video data, SiS6326
allows the video data to blend and overlay withdrephics data at the same rate.

In VMI interface mode, SiS6326 supports VMI intedato connect VMI devices from<3
parties.

Furthermore in PCI multimedia mode, SiS6326 sugpB&| multimedia design guide Rev.
1.0 spec to meet future potential trend.

.1 Video Capture Window

BLANK*
ESYNC
Input Video —]
_____________ _VDVES*
Captured Video
_____________ _VDVEE*
: , 1
VDHES* VDHEE*
Figure 4.2

SiS6326 provides video capture windowing to sedegart of input video to be captured into
video frame buffer. This capture window is definbg four parameter: video data
horizontal start (VDHES), video data horizontal efMDHEE), video data vertical start
(VDVES), and video data vertical end (VDVEE).

There are the video data horizontal counter andvideo data vertical counter inside
SiS6326. The video data horizontal counter istraséhe positive edge of signal BLANK*
and counted up by PCLK or LLC1. The video dataival counter is reset at the positive
edge of ESYNC and counted up by positive of BLANKWhen the value of the video data
horizontal counter is equal to or greater than VI3Hinhd the video data vertical counter is
equal to or greater than VDVES, the video dataweapstarts or continues. After the value
of the video data horizontal counter is equal t@@ater than VDHEE or the video data
vertical counter is equal to or greater than VDVHIg, video capture ends.



-27 -

.1 Video Captured Down Scaling

SiS6326 provides independent X-Y down scaling @& tlaptured video image in integer
increments of 1/64. Images may be scaled dowr@é fn = 1 ~ 64) of the original image

size to support video icons for graphics user faters, or to reduce the memory bandwidth.
The scaling factor is controlled by HDSF and VD®Rjch ranging from O to 63, and the

scaling factors are (64-HDSF)/64 in horizontal &4VHSF)/64 in vertical.

.1 Video Capture FIFO

The scaled-down video data would be fed into tldewicapture FIFO before being stored to
display memory. The 64x16 video capture FIFOseses/buffers between the video capture
mechanisms and the display memory, are providefit the bandwidth limitation of the
display memory during video image capture operation

.1 Multi-format Video Frame Buffer

The video frame buffer of SiS6326 is shared witlaphpics frame buffer and is a
multi-format frame buffer. It could accept 16-bpJVY422, RGB555, and RGB565 color
format and 12-bpp YUV420 (plane mode).

The decompression CODEC, hardware or softwareddauthe valid decompressed video
frame data into the off-screen video frame buffieotigh the PCI local bus.

The other PCI motion video card or CPU can trantfervideo data through PCI local bus
directly into video frame buffer.

Then SiS6326 would overlay the video on the screen.

.1 YUV420 Plane Mode

SiS6326 supports YUV420 plane mode. The data rat¥W/420 is 12-bpp which is
smaller than 16-bpp of YUV422. So that the datadiwadth can be reduced and improve the
video playback performance. The YUV420 mode neeéetlstart address for Y, U and V
plane, and two offset for Y and U,V plane.

.1 Video Playback Line Buffers

When CRT refresh the screen, the video data musvéeaid with graphics data. Therefore
the video data would first be read out from offemsr video frame buffer into the video
playback line buffers for further handling.

The video playback line buffers serve as buffettsvben display memory and the playback
mechanisms, are provided to fit the limitation loé display memory during video playback
operation.

.1 Color Space Conversion & Color Format Conversion

If the data read from the video frame buffer isYibV422, the real time YUV-t0-RGB
converter will be turn on. The video data would dmverted to RGB888 format for
successive processing. The YUV422 are convertéavimg the CCIR601-2 standard.

If the data read from the video frame buffer iR@B format, the YUV-to-RGB converter
would be bypassed. All the RGB565 and RGB555 forana supported and then would be
converted to RGB888 format.

.1 Horizontal Interpolation DDA
The DDA (Digital Differential Accumulator) using ¢hfollowing mathematical calculation
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with 2-tap, N-phase and scaling up factor UFACDr{irJ points scaling up to J * UFACT
points):

Destination[i] = (1 - Weight") * Source[j] + Weight Source[j+1]

j = TRUNC(i / UFACT)

Weight" = TRUNC(i / UFACT) - |

However since th&Veight" is not an integer, the multiplication is hard toepiement and
therefore the followingVeight is used for calculation.
Weight = TRUNC(Weight" * N) / N

The SiS6326 built-in an X-interpolation DDA mechsmi to get better video stretching
guality. The interpolation accuracy of DDA meclsmiis 2-tap and 8-phase.

.1 Vertical Interpolation DDA

The SiS6326 built-in a Y-interpolation DDA mechanisnd two line buffers mechanism to
get better video stretching quality. The interpiola accuracy of DDA mechanism is 2-tap
and 8-phase.

.1 Video Playback Horizontal Zooming

The playback video data can be horizontal zoonm-iédi/n factor (n = 1 ~ 64) and zoom-out
in about m/16 factor (m = 1 ~ 16). The zoomingidadHPFACT) is controlled by 4-bit
integer part and 6-bit fraction part. The horizdnvideo size will be zoomed to 1/HPFACT.

If HPFACT<1, it will performing horizontal up siiag. If HPFACT>1, it will performing
horizontal down scaling.

.1 Video Playback Vertical Zooming

The playback video data can be vertical zoom-i&4m factor (n = 1 ~ 64) and zoom-out in
arbitrary factor. The zooming factor (VPFACT) isntrolled by 6-bit fraction part. The
video size will be zoomed to 1/VPFACT. Since th®PRACT is always less than 1,
therefore you can only perform vertical up scalaygthis factor. The vertical down scaling
can be done by multiplying the Video Frame Buffdfsé with an integer I. Then the
vertical video size will be zoomed to 1/(I*VPFACT).

.1 Video Data Blending

The pixels of graphics data can be blended by graptata alpha value, then add with the
blended video data to generate blended data. dtwacy of the blending is 4 bits, the 4
MSBs of this register.

The pixels of video data can be blended by vidda dipoha value, then add with the blended
graphics data to generate blended data. The agcafdahe blending is 4 bits, the 4 MSBs
of this register.

.1 Color Keying

A control signal is generated by comparing the ¢ draphics data to the 24 bits color key
low value and 24 bits color key high value. Therhimber is dependent on color depth
used. If the graphics data value is between the delor key values ( all of three RGB
parts), the color key is detected. This comparis@chanism can be disable by setting the
video window size to zero, i.e. X-start=0, X-end¥6start=0, and Y-end=0.

.1 Chroma Keying

A control signal is generated by comparing the @4 \ideo data to the 24 bits chroma key
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low value and 24-bit chroma key high value. Theooha key can be YUV or RGB format.
If the video data value is between two chroma kalyes ( all of three RGB or YUV parts),
the chroma key is detected.

.1 Graphics & Video Overlay

The overlay of the graphics data and the video dgperformed by color keying and chroma
keying method. The overlay operation is set by Regrlay Operation Mode Register. The
operation is defined below:

Operation [Operation

Mode

0000 always select graphics data

0001 select blended data when color key and chroma key,
otherwise select graphics data

0010 select blended data when color key and not chragga k
otherwise select graphics data

0011 select blended data when color key,
otherwise select graphics data

0100 select blended data when not color key and chragga k
otherwise select graphics data

0101 select blended data when chroma key,
otherwise select graphics data

0110 select blended data when color key xor chroma key,
otherwise select graphics data

0111 select blended data when color key or chroma key,
otherwise select graphics data

1000 select blended data when not color key and notnehrkey,
otherwise select graphics data

1001 select blended data when color key xnor chroma key,
otherwise select graphics data

1010 select blended data when not chroma key,
otherwise select graphics data

1011 select blended data when color key or not chronya ke
otherwise select graphics data

1100 select blended data when not chroma key,
otherwise select graphics data

1101 select blended data when not color key or chronya ke
otherwise select graphics data

1110 select blended data when not color key or not carkay,
otherwise select graphics data

1111 always select blended data

.1 Video Window Control Registers

The video window area is defined by six registdrat tspecify a rectangular region by
X-start, X-end, Y-start, and Y-end (X: Horizontd; Vertical). Please refer to “7.9.2 to
7.9.7” on Page 122 to 124.

The location of the video window is referencedhe YGA sync signals.
The size of the video window is defined in VGA gdixand lines.
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.1 Video Panning

The displayed video image could be panned arouadaptured video image by setting the
video display starting address. i.e. You maycdalely display any part of the captured

video image. The video display starting addressgisal to the video frame buffer starting

address adds the panning offset. Please refet.®@ll, 7.9.12, and 7.9.14” on Page 124 to
125.

.1 Overlay Memory Data

The display memory is configured to two areas: isrtbe graphics area (which is the actual
screen display area) storing graphics pixel datd,the other is the video area (which is also
called off-screen area) storing the video pixehdat

In the graphics area, the corresponding video windeea is reserved with the color key
value. During the CRT scan period, a comparisographics data with color key data is
performed. Once a match meet, the CRT outputwathid be switched from graphics path
to video path to display the video data.

.1 Video Playback Contrast Enhancement and BrightnesControl

To achieve higher video quality, the SiS6326 biiltthe Contrast Enhancement and
Brightness Control mechanism.

For Contrast Enhancement, first, the mean valueaisulated by some pixels and some
frames. The number of sampled pixels and framg@sagrammable by registers. Contrast
Enhancement mechanism then increases the diffeflegiveeen the video data and mean
value. The increasing rate is programmed by gaime value of gain is frame 1.0 to 1.4375.

The Brightness of video data can be controllede Bhghtness is a 2's complement value
from -128 to 127. This value is then added with ¥ideo data to increase or decrease the
brightness of video.

.1 Video CPU Write Data Decimation

The DRAM bandwidth is not enough under some higéoligion and high color depth
graphics modes, so the video overlay cannot perionder these modes. The Video CPU
Write Data Decimation mechanism can decimate twiicoous pixels of video to one pixel
to reduce the video bandwidth. The video perforreacan be improved but video quality
will be downgraded slightly.

1 MPEG Decoder

SiS6326 provides ISO/IEC 11172-1 MPEG-1 and ISO/IEZ818-2 MPEG-2 MP@ML
video decoding functions. It receives commandsaewbdes them from SiS6326 command
gueue FIFO. The command queue space is constitftashe 32-stage, one 10-stage
hardware queue, and one 3840-stage software quklch wses off-screen memory. The
command queue FIFO can provide high speed and dfigtient command transmission
between PCI bus and MPEG decoder module. SoméeoMPEG commands can be
compressed before entering the command queue FiR@duce software queue DRAM
bandwidth.

SiS6326 high speed MPEG video decoding acceleredar provide IDCT and motion
compensation capabilities for supporting DVD andDv{itles playback. It accelerates the
MPEG video playback by macro-block layer decodifitne system layer bit-stream parsing,
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video bit-stream parsing, and inverse quantizadiomn left to CPU. Each 32-bits MPEG
command is transferred via PCI bus burst write &yolone cycle ( 33Mhz bus clock ) or
two cycles ( 66 MHz bus clock ) to get fast commeakption.

At the same time, the video playback module readsata in the decoder buffer. The data
is arranged in YUV (YCbCr) 420 format. After YU\ tRGB conversion and overlay
composition, the RAMDAC outputs the real time vided/GA output port.

Figure 4.3 is SiS6326 MPEG video decompression .flowhe VLD (Variable Length
Decoding) and Iguant (Inverse Quantization) areedmnsoftware.

Software implementation

RUN
Block Stream VLD RUN Inverse| VALUE
f Quant. L
VALUE ‘
,,,,,,,,,,,,,,,,,, Hardware implementation
RUN |
VALUE’? Inverse » IDCT MC _> Display
| Zig-Zag |
Figure 4.3

.1 Turbo Queue in MPEG

The Command Queues Architecture also apply to MREEo decoder and operate in the
same way as described previously (“4.1.1 Turbou@ue 2D Graphics Engine” on page
19). The following paragraph is a re-descriptidiB156326 Turbo Queue operation in terms
of MPEG to re-emphasize the importance of Turbou@ue

In SiS6326, there are two command queues betwednb&C interface and the MPEG
accelerator. One is hardware queue and the otierioTurbo Queue. The architecture
diagram of SiS6326 command queue is as follows.
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PCI Bus
SiS6326

hardware queue

> |

I | MUX »> MPEG
Video
Decoder

Y

Y

Control Logic[—™

Display Memor
ey y Turbo Queue
in off-screen

Figure 4.4

The Hardware Command Queue is a 42 double-wordaequéAnd there are 30K Bytes
off-screen memory space reserved for the Turbo QueBince the average length of an
MPEG command is 8 double-words (which is called tdge), therefore the SiS6326
command queue could be regarded as infinity stagfasTurbo Queue and could get rid of
the CPU waiting issue to get extra high performance

When the hardware command queue is going to be thél head commands would be
moved to the Turbo Queue and left hardware queaeesfor new PClI commands. The
command queue architecture makes the transmisdioBiS6326 PCI commands most
efficient.

The Turbo Queue base address is generally seé tiash 32K Bytes segment on off-screen.
To program the extended register SR2C (Turbo Quease Address Register) could
allocate the Turbo Queue into the off-screen regiaihe display memory automatically.

1 TV-OUT Technology

In SiS6326, three TV DACs and anti-flicker line faug are integrated to create high quality
and non-flicker NTSC/PAL video outputs. All thebgee TV DACs are 10-bit resolution
and share reference voltage with the built-in VGAMreference voltage generator. An
external resistor is designed to adjust TV DAC fwilling voltage. In the normal conditions,
composite and S-video full swings are about 1.2\d dn0V respectively. Current
consumption is about 30 mA for each TV DAC whenivactand less than 1 mA when
disabled.

AS requested by the TV standard, the TV clock sestwould be very precise to generate the
correct color. For NTSC system, 27.000 MHz is refi For PAL system, 36.000 MHz is
required.

To save the precision oscillator cost, SiS6326 giaties the video clock generator to
generate the required high precision TV clock. 86326 high precision sub-carrier
frequency generator is based on a high resolutior/sine ROM table and phase
accumulator. The sub-carrier frequency is prograchiny software and could be fine tuned
through an user friendly utility to fit differentVI'sets. This is very important in practice
since there are so many different TV sets in thddvo
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The SiS6326 TV encoder accepts digital R/G/B sigigalerated by VGA directly as to be
free from A/D distortion. The TV encoder would geates its own synchronization signal
by referencing the VGA synchronization signals,hsas horizontal retrace and vertical
retrace. This encoder run at the same pixel cleckhe VGA does. Both TV and PC
monitor can display simultaneously.

The data path and control signals between TV encd&A core, and DAC are shown in
Figure 2.5. First, the color space conversion lbloanverses R/G/B signals into Y,U,V for
PAL and Y,1,Q for NTSC. Then, these signals arétem into TV line buffer for latter
anti-flicker process.

SiS6326 supports four types of anti-flicker modesiild, medium, strong, and adaptive
modes. Basically, anti-flicker is similar to imagdtering that can reduce flicker

phenomenon. But to some extent, anti-flicker alegrades video quality. Therefore
SiS6326 innovates an “adaptive” anti-flicker modefik flicker issue without down-grade
video quality. In adaptive mode, SiS6326 can adelyt select different anti-flicker filter

strength pixel by pixel, depending on the flickeolmability detected by the internal logic.

Based on this scheme, SiS6326 can offer non-fliskdeo quality with minimum video

quality degradation.

SiS6326 integrates three TV sense analog compdmttatect the status of the composite or
S-video connectivity. Based on the read-back vaBEDS and software utility can
intelligently set the video encoder configuratiofror example, for composite video only
connection, software utility can automatically seldne composite video settings, turn on the
composite video DACs, and disable the Y/C video BAGr power saving. For S-video
only connection, software utility can automaticatlisable luminance and chrominance
filter, which is required in composite video outpiat enhance S-video sharpness.

SiS6326 offers an power-on configuration pin fompo-on selection between PAL and
NTSC in TV boot-up systems. For monitor boot-uptegn, the PAL and NTSC could be
selected by either hardware configuration or saféveetting.

1 Signature Analysis

The signature analysis is provided to automatidaiyy the graphics data which is the input
of the DAC. This technique is based on the conoéplyclic redundancy checking (CRC)
and is realized in hardware using linear feedbadk egisters (LFSRs). It is composed of a
16-bit signature generator register which is cahadtiple-input signature registeM(SR,
shown in the following figure) and is used to emsarunique signature of different patterns.

For a given test image, the signature analysisdcget a right unique signature number. If
an error occurs in the controller or the data malaijon, it would result in a different wrong
signature number as compared to the pre-calcutatgdture value. Thus a test technician
could sort the good or bad chips more quickly asdueately and requires no visual
inspection of the screen for errors in the masslyxb environment. This could save
significant testing time. If the display screercludes blinking attributes or a blinking
cursor, then the signature will be different whemlboff and blink-on for those frames.
Assume all error patterns are equally likely, thie® probability of failing to detect an error
by theMISR is approximately 0.000015.

To match the inputs dMISR, the 24-bit graphics data (i.e. the input of tha@of the
RAMDAC) would be first converted into 16-bit data.he corresponding transfer function
of theMISR of the following figure is
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P(x) = 1+ X+, ¢ +0y C +...bey (X

where ©1:€2:C3:-:C16 can be either 0 or 1. SiS6326 sets the parametdhe signature
register as

p(X) =1+ x+ X + x10 + x1®
Once the software enables the signature analysistifun, SiS6326 could test itself

intelligently and automatically. This function ddwalso be disabled by the extended control
register for power saving purposes.

Dy D, Ds Dis

D.F.F. D.F.F. o D.F.F. D.F.F.

Figure 4.5 Multi-Input Signature Register (MISR)

1 Compatibility

The SiS6326 is fully compatible with all standaiBiM VGA modes and EGA, CGA, MDA,
and Hercules modes.

1 Process and Supply Voltages

SiS6326 is manufactured by 3.3 volts CMOS procedsthe 1/O buffers are 5V tolerant.
Only one 5 volts VDD pin is required for the refece of voltage tolerance. All other
supply voltages must be within 3.3 valt$%.

In non-AGP configuration, all the AGP pins musttigiat to ground.

1 Software Support

To fully utilize and support the SiS6326 hardwarmatfires, SiS has developed a
high-performance VESA extension compliant BIOS.

Extended graphics and text modes are supportedfbyage application drivers developed
by SiS. The following applications are currentlyparted:

e 3D Studio Version 3.0

 AutoCAD/386 Release 11, 12, 13

e Auto Shade/386 Version 2.0

* Microsoft Windows 3.1 & 3.11

e Microsoft Windows 95

* Microsoft Windows NT Version 3.1, 3.5, 3.51, an@ 4.
* 0OS/2 Presentation Manager 2.1, 3.0, and 4.0
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Video operation are supported by software appbeatirivers developed by SiS. The
following applications are currently supported:

* Microsoft Video For Windows
 DCl driver
* Direct Draw driver

3D operation are supported by software applicadiivers developed by SiS. The following
applications are currently supported:

* Microsoft Direct3D
e OpenGL in Windows NT
* Renderware for Windows 95
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1. Pin Description

1 Pin Assignment

.1 Pin QOutline
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.1 Pin List

Pin No. |Pin Name |[Type |Driving Pin No. |Pin Name [Type |Driving
Type Type

1 AD20 l/O 4 27 AD7 I/O 4

2 AD19 I/O 4 28 VDD

3 AD18 l/O 4 29 AD6 I/O 4

4 AD17 l/O 4 30 ADS I/O 4

5 AD16 I/O 4 31 AD4 l/O 4

6 C/BE2 I/O 4 32 AD3 I/O 4

7 FRAME* I/O 4 33 AD2 I/O 4

3 IRDY* I/O 4 34 AD1 I/O 4

9 TRDY* I/O 4 35 ADO I/O 4

10 \VDD 36 \VDD

11 DEVSEL* I/O 4 37 MD63 I/O 4/2D

12 STOP* I/O 4 38 MD62 I/O 4/2D

13 PAR I/O 4 39 MD61 I/O 4/2D

14 C/BE1 I/O 4 40 MD60 I/O 4/2D

15 AD15 I/O 4 41 MD59 I/O 4/2D

16 AD14 I/O 4 42 MD58 I/O 4/2D

17 AD13 I/O 4 43 MD57 I/O 4/2D

18 AD12 l/O 4 44 VSS

19 AD11 I/O 4 45 MD56 I/O 4/2D

20 VSS 46 MD55 I/O 4/2D

21 VSS 47 MD54 I/O 4/2D

22 AD10 I/O 4 48 MD53 I/O 4/2D

23 AD9 I/O 4 49 MD52 I/O 4/2D

24 AD8 I/O 4 50 MD51 I/O 4/2D

25 C/BEO I/O 4 51 MD50 I/O 4/2D

26 AD_STBO I 52 MD49 I/O 4/2D

NOTE: Driving Type 8R: 8mA, 1 driven factor A. I: Analogput

4 : 4mA, 1 driven factor
4R: 4mA, 0.5 driven factor

8: 8mA, 2 driven factor

12: 12mA, 2 driven factor

A. O: Analog Output
D: Internal Pull-Down
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Pin No. |Pin Name [Type [Driving Pin No. |Pin Name [Type |Driving
Type Type

53 CAS7*/DQM7 |0 4/2 79 \VSS

54 CAS6*DQM6 |0 4/2 30 VSS

55 VDD 81 WE* O 4/2
56 CAS5/DQMS [0 4/2 82 MAO O 4/2
57 CAS4*/DQM4 O 4/2 83 MA1 O 4/2
58 MD48 I/O 4/2D 84 MA2 O 4/2
59 MD47 I/O 4/2D 85 MA3 O 4/2
60 MD46 I/O 4/2D 86 MA4 O 4/2
61 MD45 I/O 4/2D 87 VDD

62 MD44 I/O 4/2D 88 MAS O 4/2
63 MD43 I/O 4/2D 89 MAG O 4/2
64 VSS 90 MA7 O 4/2
65 MD42 I/O 4/2D 01 MA8 O 4/2
66 MD41 I/O 4/2D 92 MA9 O 4/2
67 MD40 I/O 4/2D 93 VMIOE*/DSF |0 4R
68 MD39 I/O 4/2D 94 VSS

69 MD38 I/O 4/2D 95 VSS

70 MD37 I/O 4/2D 96 RAS1¥/CS1* [0 4/2
71 MD36 I/O 4/2D 97 RAS0*/CS0*  [O 4/2
72 MD35 I/O 4/2D 98 VDD

73 MD34 I/O 4/2D 99 SRAS* O 4/2
74 MD33 I/O 4/2D 100 SCAS* O 4/2
75 MD32 I/O 4/2D 101 CAS3*/DQM3 |0 4/2
76 \VDD 102 CAS2*/DQM2 |0 4/2
77 SCLK1 O 8/12 103 CAS1*/DQM1 [O 4/2
78 SCLKO O 8/12 104 CAS0*/DQMO [0 4/2

NOTE: Driving Type 8R: 8mA, 1 driven factor A. I: Analogput

4 : 4mA, 1 driven factor

4R: 4mA, 0.5 driven factor

8: 8mA, 2 driven factor

12: 12mA, 2 driven factor

A. O: Analog Output
D: Internal Pull-Down
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Pin No. |Pin Name [Type [Driving Pin No. |Pin Name [Type |Driving
Type Type

105 \VDD 131 MD8 I/O 4/2D

106 MD31 l/O 4/2D 132 MD7 I/O 4/2D

107 MD30 I/O 4/2D 133 MD6 I/O 4/2D

108 MD29 l/O 4/2D 134 MD5 I/O 4/2D

109 MD28 I/O 4/2D 135 MD4 I/O 4/2D

110 MD27 I/O 4/2D 136 VSS

111 MD26 I/O 4/2D 137 MD3 I/O 4/2D

112 MD25 I/O 4/2D 138 MD2 l/O 4/2D

113 MD24 I/O 4/2D 139 MD1 I/O 4/2D

114 MD23 I/O 4/2D 140 MDO I/O 4/2D

115 VSS 141 TVCLK I

116 MD22 I/O 4/2D 142 ROMCS*/ I/O B8R

PWRDN

117 MD21 I/O 4/2D 143 AVDD2

118 MD20 I/O 4/2D 144 YOUT O

119 MD19 I/O 4/2D 145 COUT O

120 MD18 I/O 4/2D 146 COMPOUT |0

121 MD17 I/O 4/2D 147 TVRSET Al

122 MD16 l/O 4/2D 148 AVSS2

123 MD15 I/O 4/2D 149 AVSS1

124 MD14 I/O 4/2D 150 RSET Al

125 MD13 I/O 4/2D 151 COMP Al

126 VDD 152 VREF Al

127 MD12 I/O 4/2D 153 ROUT A.O

128 MD11 I/O 4/2D 154 GOUT A.O

129 MD10 I/O 4/2D 155 BOUT A.O

130 MD9 I/O 4/2D 156 AVDD1

NOTE: Driving Type 8R: 8mA, 1 driven factor A. I: Analogput

4 : 4mA, 1 driven factor

4R: 4mA, 0.5 driven factor

8: 8mA, 2 driven factor

12: 12mA, 2 driven factor

A. O: Analog Output
D: Internal Pull-Down
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Pin No. |Pin Name |[Type [Driving Pin No. |Pin Name [Type |Driving
Type Type
157 AVDD3 183 INTA* ©) AR
158 AVSS3 184 BARST* I
159 AVSS4 185 BCLK I
160 AVDD4 186 GNT* I
161 OSCI I 187 REQ* O 4
162 OSCO O 188 STO I
163 DDCCLK I/O AR 189 ST1 I
164 DDCDAT I/O AR 190 ST2 I
165 BLANK* I/O 8R 191 VDD
166 PCLK I/O 8R 192 RBF* O 4
167 \VIDEO7 I/O 8R 193 PIPE* O 4
168 \VIDEO6 I/O 8R 194 AD31 I/O 4
169 \VIDEOS I/O 8R 195 AD30 I/O 4
170 \VIDEO4 I/O 8R 196 AD29 I/O 4
171 VIDEO3 I/O 8R 197 AD28 I/O 4
172 VIDEO2 I/O 8R 198 AD27 I/O 4
173 VIDEO1 I/O 8R 199 AD26 I/O 4
174 \VIDEOO I/O 8R 200 AD25 I/O 4
175 EVDCLK I 201 AD24 I/O 4
176 VSS 202 VSS
177 ESYNC I 203 IDSEL/ I
AD STB1
178 EVIDEO I 204 C/BE3 I/O 1
179 VSYNC I/O 8R 205 AD23 I/O 4
180 HSYNC I/O 8R 206 AD22 I/O 4
181 VDD 207 AD21 I/O 4
182 \VCC5V 208 AGPVREF
NOTE: Driving Type 8R: 8mA, 1 driven factor A. I: Analogput

4 : 4mA, 1 driven factor
4R: 4mA, 0.5 driven factor
8: 8mA, 2 driven factor
12: 12mA, 2 driven factor

A. O: Analog Output
D: Internal Pull-Down




1 Pin Definition
.1 PCI Bus Interface
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Pin No. Symbol Type |Name and Function

184 BARST* I PCI Reset is used to bring PCl-specific registers,
sequencer, and signals to a consistent state.

185 BCLK I PCI Bus Clock provides timing for all transactigns
on PCI bus.

29~35, AD[6:0], I/O PCl Address/Data Bus are multiplexed on the

27, AD7, same pins. The Address phase is the clock cyfcle in

22~24, AD[10:8], which FRAME?* is asserted and the data phase is

15~19, AD[15:11], immediately after the address phase.

1~5, AD[20:16],

205~207, |AD[23:21],

194~201 AD[24:31]

25, C/BEO, I/O PCI Command/Byte Enable Bus are multiplexed

14, C/BE1, on the same pins. During the address phas¢ of a

6, C/BE2, transaction, C/BE define the bus command,| and

204 C/BE3 during the data phase C/BE are used as|Byte
Enables.

13 PAR O PCI Parity Bit is even parity across AD[31:0] and
C/BE[3:0].

7 FRAME* I/O PCI Frame Cycle is driven by the current master
to indicate the beginning and duration off an
access.

9 TRDY* I/O PCI Target Ready indicates the target agept's
(selected device's) ability to complete the cufrent
data phase of the transaction.

8 IRDY* I/O PCI Initiator Ready indicates the initiating agent's
(bus master's) ability to complete the current|data
phase of the transaction

12 STOP* I/O PCI Sop indicates the current target is requesting
the master to stop the current transaction.

203 IDSEL I PCI Initialization Device Select is used as a chip
select during configuration read and write
transactions.

11 DEVSEL* I/O PCI Device Sdect indicates whether any device
on the bus has been selected.

183 INTA* O PCI Interrupt indicates the interrupt signal
generated by SiS6326.

186 GNT* I PCI Master Request indicates to the arbiter that
this agent desires use of the bus.

187 REQ* O PClI Master Grant indicates to the agent that
access to the bus has been granted.

.1 AGP Interface

Pin No. Symbol Type [Name and Function

184 BARST* I Same as PCI

185 BCLK I AGP Clock provides timing for AGP and P(CI

control signals.
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AD[31:0] I/O Same as PCI
C/BE[3:0] I AGP Command infor mation.

193 PIPE* O AGP Pipelined request is asserted by the cuf
master to indicate a full width request is tg
enqueued by the target.

188~190 ST[0:2] I AGP Satus bus provides information from the
arbiter to a Master on what it may do.

192 RBF* I AGP Read Buffer Full indicates if the master
ready to accept previously requested low pri
read data or not.

26 AD_STBO I IAGP AD Bus Srobe 0 provides timing for 2x data
transfer mode on the AD[15:0]

203 AD_STB1 I AGP AD Bus Srobe 1 provides timing for 2x data
transfer mode on the AD[31:16]. Mux Ww
IDSEL

8 IRDY* O AGP Master Ready indicates the AGP complid
master is ready to provide all write data for
current transaction.

9 TRDY* I AGP Target Ready indicates the AGP complid
target is ready to provide read for the e
transaction.

186 GNT* I Same as PCI.

187 REQ* O Same as PCI.

183 INTA* O Same as PCI.

208 AGPVREF Reference Voltage for AGP AD[31:0] an
AD_STBJ[1:0] I/O pads.

.1 Display Memory Interface

For FP, EDO DRAM,

Pin No. Symbol Type [Name and Function

96~97 RAS*[1:0] O Row Address Strobe

53~54, CAS*[7:6], O Column Address Strobe bus

56~57, CAS*[5:4],

101~104 CAS*[3:0]

81 WE* O \Write Enable

82~86, MAJO0:4], O Memory Address bus

88~91 MA[5:8]

37~43, MD[63:57], I/O Memory Data Bus

45~52, MD[56:49],

58~63, MDI[48:43],

65~75, MDI[42:32],

106~114, |MD[31:23],

116~125, [MD[22:13],

127~135, [MD[12:4],

137~140  [MD[3:0]

For SDRAM/SGRAM DRAM,

Pin No. Symbol Type [Name and Function
77~78 SCLKJ[1:0] O Clock Output
96~97 CS*[1:0] O Chip Select
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53~54, DQM[7:6], Byte I nput/Output Mask

56~57, DQM[5:4],

101~104 DOQMJ3:0]

81 WE* O \Write Enable

99 SRAS* O Row Address Asserted Bank Enable

100 SCAS* O Column Address Asserted

93 DSF O Joecial Functional Input Flag

Mux with VMIOE*

82~86, MA][0:4], O Memory Address bus

88~92 MA[5:9],

37~43, MD[63:57], I/O Memory Data Bus

45~52, MD[56:49],

58~63, MD[48:43],

65~75, MD[42:32],

106~114, |MDJ[31:23],

116~125, |MDJ[22:13],

127~135, |MDJ[12:4],

137~140 MD[3:0]

.1 Clock Signals

Pin No. Symbol Type [Name and Function

161 OSCI I Reference Clock 14.318 MHz I nput

162 OSCO O Reference Clock 14.318 MHz Output
NOTE: A.I: Analog Input; A. O: Analog Output

.1 Video/Video DAC Interface (In Standard FC mode)

Pin No. Symbol Type [Name and Function

180 HSYNC I/O Horizontal Sync

179 VSYNC I/O Vertical Sync

166 PCLK I/O Pixel Clock

167~174 VIDEO[7:0] I/O Video Data Bus

165 BLANK* I/O Blank Video signal

153 ROUT A. O [Red Video Sgnal Output

154 GOUT A. O [Green Video Sgnal Output

155 BOUT A. O [Blue Video Sgnal Output

151 COMP A. | Compensation Pin
Bypass this pin with an external 0.1 uF capacitor
to AVDD.

150 RSET A. | Reference Resistor
An external resistor is connected between the
RSET pin and AGND to control the magnitude of
the full-scale current.

152 VREF A. | \Voltage Reference
If an external voltage is used, it must supply|this
input with a 1.235V reference.

177 ESYNC I Enable Sync Input, active low

175 EVDCLK I Enable Video Clock Input, active low

178 EVIDEO I Enable Video Data Input, active low

NOTE: A. I: Analog Input; A. O: Analog Output
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.1 Video Input Interface (In Direct Video Mode)

Pin No. Symbol Type [Name and Function
167~174  |VIDEQ[7:0] /10 Video Data Bus
177 VDVSYNC I Video Data Vertical Sync Sgnal,
Mux with EVSYNC
175 VDFIELD I Video Data Field Sgnal,
Mux with EVDCLK
178 EVIDEO | Enable Video Data Input, active low
165 \VDDE I/O Video Data Valid,
Mux with Blank*
.1 BIOS Interface
Pin No. Symbol Type |Name and Function
142 ROMCS* O ROM Chip Select
ROMADRJ[15:0] |I/O ROM Address Mux with MD[15:0]
ROMDAT[7:0] I/O ROM Data Bus Mux with MD[23:16]
.1 DDC Interface
Pin No. Symbol Type [Name and Function
164 DDCDAT I/O Display Data Channel Data Line
163 DDCCLK I/O Display Data Channel Clock Line
.1 TV-OUT Interface
Pin No. Symbol Type [Name and Function
144 YOUT A.O S-Video Luminance Output
145 COUT A.O S-Video Chrominance Output
146 COMPOUT A.O Composite Output
147 TVRSET Al Reference Resistor
An external resistor is connected between| the
TVRSET pin and AGND to control the magnitude
of the full-scale current.
141 TVCLK | TV Clock Input
.1 VMI Interface
Pin No. Symbol Type [Name and Function
93 VMIOE* O \VVMI device chip select, active low
Mux with DSF
VMIHD[7:0] 110 VM| Data Bus
Mux with MD[7:0]
VMIHA[3:0] O VM| Address Bus
Mux with MD[11:8]
127 CS* O Chip Select for Both Mode A and Mode B
Mux with MD12
125 DS* O Data Strobe for Mode A
Mux with MD13
124 R/W* O Read/Write# for Mode A

Mux with MD14
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123 DTACK I Data Acknowledge for Mode A
Mux with MD15

125 RD* O Read for Mode B
Mux with MD13

124 WR* O \Write for Mode B
Mux with MD14

123 READY I Data Ready for Mode B
Mux with MD15

.1 Misc.

Pin No. Symbol Type |Name and Function

142 PWDN* I External Power Down Pin
Mux with ROMCS*

.1 Power and Ground

Pin No. Symbol Type [Name and Function

143,156, AVDD Anal og Power

157,160

148,149 AVSS Analog Ground

158,159

10,28,36, [vDD Digital Power

55,76,87,

98,105,126,

181,191

20,21,44, |[VSS Digital Ground

64,79,80,

94,95,115,

136,176,

202

182 \VCC5V 5V Reference Voltage




1. Mode Tables

1 Standard VGA Modes
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MODE [TYPE |DISPLAY COLORS |ALPHA BUFFER [BOX |MAX.
SIZE SHADES |FORMAT START SIZE  [PAGES
0 A/N 320x200 16 40x25 B800 8x8 8
0* A/N 320x350 16 40x25 B800 8x14 [8
0+ A/N 360x400 16 40x25 B800 9x16  [8
1 A/N 320x200 16 40x25 B800 8x8 8
1* A/N 320x350 16 40x25 B800 8x14 [8
1+ A/N 360x400 16 40x25 B800 9x16  [8
2 A/N 640x200 16 80Xx25 B800 8x8 8
2* A/N 640x350 16 80Xx25 B800 8x14 [8
2+ A/N 720x400 16 80Xx25 B800 9x16  [8
3 A/N 640x200 16 80Xx25 B800 8x8 8
3* A/N 640x350 16 80Xx25 B800 8x14 [8
3+ A/N 720x400 16 80Xx25 B800 9x16  [8
4 APA  1320x200 4 40x25 B800 8x8 1
o APA  1320x200 4 40x25 B800 8x8 1
6 APA  1640x200 2 80Xx25 B800 8x8 1
7 A/N 720x350 4 80Xx25 B0OOO 9x14 [8
7+ A/N 720x400 4 80Xx25 B0OOO 9x16  [8
0D APA  1320x200 16 40x25 A000 8x8 8
OE APA  1640x200 16 80Xx25 A000 8x8 4
OF APA  1640x350 2 80x25 B0O0O 8x14 |2
10 APA  1640x350 16 80Xx25 A000 8x14 |2
11 APA  1640x480 2 80x30 A000 8x16 |1
12 APA  1640x480 16 80x30 A000 8x16 [1
13 APA 1320200 256 40x25 A000 8x8 1

NOTE: 1. A/N: Alpha/Numeric
2. APA: All Point Addressable (Graphics)
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MODE DISPLAY COLORS FRAME H-SYNC. [VIDEO

SIZE SHADES RATE. FREQ.
0 320x200 16 70 31.5K 25.1M
0* 320x350 16 70 31.5K 25.1 M
0+ 360x400 16 70 31.5K 28.3 M
1 320x200 16 70 31.5K 25.1M
1* 320x350 16 70 31.5K 25.1M
1+ 360x400 16 70 31.5K 28.3 M
2 640x200 16 70 31.5K 25.1M
2* 640x350 16 70 31.5K 25.1M
2+ 720x400 16 70 31.5K 28.3 M
3 640x200 16 70 31.5K 25.1M
3* 640x350 16 70 31.5K 25.1M
3+ 720x400 16 70 31.5K 28.3 M
4 320x200 4 70 31.5K 25.1M
o 320x200 4 70 31.5K 25.1M
6 640x200 2 70 31.5K 25.1M
7 720x350 4 70 31.5K 28.3 M
7+ 720x400 4 70 31.5K 28.3 M
0D 320x200 16 70 31.5K 25.1M
OE 640x200 16 70 31.5K 25.1 M
OF 640x350 2 70 31.5K 25.1M
10 640x350 16 70 31.5K 25.1 M
11 640x480 2 60 31.5K 25.1M
12 640x480 16 60 31.5K 25.1 M
13 320x200 256 70 31.5K 25.1M

NOTE: i - interlaced mode
n - noninterlaced mode
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MODE [TYPE |DISPLAY COLORS [ALPHA BUFFER |BOX [MAX.
SIZE SHADES [FORMAT  |START SIZE |PAGES
22 A/N 1056x352 |16 132x44 B800 8x8 2
23 A/N 1056x350 (16 132x25 B800 8x14 |4
24 A/N 1056x364 |16 132x28 B800 8x13 |4
25 APA  1640x480 16 80x60 A000 8x8 1
26 A/N 720x480 16 80x60 B800 9x8 3
29 APA  1800x600 16 100x37 A000 8x16 (1
2A A/N 800x600 16 100x40 B800 8x15 |4
2D APA  1640x350 256 80X25 A000 8x14 (1
2E APA  1640x480 256 80x30 A000 8x16 (1
2F APA  1640x400 256 80Xx25 A000 8x16 (1
30 APA  1800x600 256 100x37 A000 8x16 (1
37 APA  11024x768 |16 128x48 A000 8x16 |1
38 APA  11024x768  |256 128x48 A000 8x16 (1
39 APA  11280x1024 |16 160x64 A000 8x16 (1
3A APA  11280x1024 256 160x64 A000 8x16 (1
3B APA  ]11600x1200 |16 200x75 A000 8x16 (1
3C APA  11600x1200 |256 200x75 A000 8x16 |1
40 APA  1320x200 32K 40x25 A000 8x8 1
41 APA  1320x200 64K 40x25 A000 8x8 1
42 APA  1320x200 16.8M 40x25 A000 8x8 1
43 APA  1640x480 32K 80x30 A000 8x16 |1
44 APA  1640x480 64K 80x30 A000 8x16 |1
45 APA  1640x480 16.8M 80x30 A000 8x16 (1
46 APA  1800x600 32K 100x37 A000 8x16 |1
47 APA  1800x600 64K 100x37 A000 8x16 1
48 APA  1800x600 16.8M 100x37 A000 8x16 (1
49 APA  ]1024x768  |32K 128x48 A000 8x16 1
4A APA  11024x768  |64K 128x48 A000 8x16 |1
4B APA  ]1024x768  |16.8M 128x48 A000 8x16 1
4C APA  11280x1024 |32K 160x64 A000 8x16 (1
4D APA  ]1280x1024 64K 160x64 A000 8x16 1

NOTE: 1. A/N: Alpha/Numeric
2. APA: All Point Addressable (Graphics)
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MODE DISPLAY COLORS FRAME H-SYNC. [VIDEO
SIZE SHADES RATE. FREQ.
22 1056x352 16 70 30.5K 40.0 M
23 1056x350 16 70 30.5K 40.0 M
24 1056x364 16 70 30.5K 40.0 M
25 640x480 16 60 31.5K 25.1M
26 720x480 16 60 31.5K 25.1M
29 800x600 16 56 35.1 K 30.0 M
29* 800x600 16 60 37.9K 40.0 M
29+ 800x600 16 72 48.0 K 50.0 M
29# 800x600 16 75 46.8 K 50.0 M
29## 800x600 16 85 53.7 K 56.3 M
2A 800x600 16 56 35.1 K 36.0 M
2D 640x350 256 70 31.5K 25.1M
2E 640x480 256 60 31.5K 25.1M
2E* 640x480 256 72 37.9K 31.5M
2E+ 640x480 256 75 37.5K 31.5M
2E++ 640x480 256 85 43.4 K 36.0M
2F 640x400 256 70 31.5K 25.1M
30 800x600 256 56 35.1 K 36.0 M
30* 800x600 256 60 37.9K 40.0 M
30+ 800x600 256 72 48.0 K 50.0 M
30# 800x600 256 75 46.8 K 50.0 M
30## 800x600 256 85 53.7 K 56.3 M
37i 1024x768 16 87 35.5K 44.9 M
37n 1024x768 16 60 48.4 K 65.0 M
37n+ 1024x768 16 70 56.5 K 75.0M
37n# 1024x768 16 75 60.2 K 80.0 M
37n## 1024x768 16 85 68.7 K 945 M
38i 1024x768 256 87 35.5K 44.9 M
38n 1024x768 256 60 48.4 K 65.0 M
38n+ 1024x768 256 70 56.5 K 75.0 M
38n# 1024x768 256 75 60.2 K 80.0 M
38n## 1024x768 256 85 68.7 K 945 M
391 1280x1024 16 87 48.8 K 80.0 M
39n 1280x1024 16 60 65.0 K 110.0 M
39n+ 1280x1024 16 75 80.0 K 135.0 M
SAI 1280x1024 256 87 48.8 K 80.0 M
3AN 1280x1024 256 60 65.0 K 110.0 M
3ANn+ 1280x1024 256 75 80.0 K 135.0 M
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3Bi 1600x1200 16 87 75.6 K 135.0 M
3B 1600x1200 16 60 75.6 K 162.0 M
3B* 1600x1200 16 65 75.6 K 175.5M
3Ci 1600x1200 256 87 75.6 K 135.0 M
3C 1600x1200 256 60 75.6 K 162.0 M
3C* 1600x1200 256 65 75.6 K 175.5M
40 320x200 32K 70 31.5K 25.1M
41 320x200 64K 70 31.5K 25.1M
42 320x200 16.8M 70 31.5K 25.1M
43 640x480 32K 60 31.5K 25.1M
43* 640x480 32K 72 37.9K 31.5M
43+ 640x480 32K 75 37.5K 31.5M
43++ 640x480 32K 85 43.4 K 36.0M
44 640x480 64K 60 31.5K 25.1M
44> 640x480 64K 72 37.9K 31.5M
44+ 640x480 64K 75 37.5K 31.5M
44++ 640x480 64K 85 43.4 K 36.0M
45 640x480 16.8M 60 31.5K 25.1M
45* 640x480 16.8M 72 37.9K 31.5M
45+ 640x480 16.8M 75 37.5K 31.5M
45++ 640x480 16.8M 85 43.4 K 36.0M
46 800x600 32K 56 35.1 K 36.0 M
46* 800x600 32K 60 37.9K 40.0 M
46+ 800x600 32K 72 48.0 K 50.0 M
46# 800x600 32K 75 46.8 K 50.0 M
AGHH 800x600 32K 85 53.7 K 56.3 M
47 800x600 64K 56 35.1 K 36.0 M
47* 800x600 64K 60 37.9K 40.0 M
A7+ 800x600 64K 72 48.0 K 50.0 M
A4 7# 800x600 64K 75 46.8 K 50.0 M
A 7H# 800x600 64K 85 53.7 K 56.3 M
48 800x600 16.8M 56 35.1 K 36.0 M
48* 800x600 16.8M 60 37.9 K 40.0 M
48+ 800x600 16.8M 72 48.0 K 50.0 M
A48# 800x600 16.8M 75 46.8 K 50.0 M
A8HH 800x600 16.8M 85 53.7 K 56.3 M
49i 1024x768 32K 87 35.5 K 44.9 M
49n 1024x768 32K 60 48.4 K 65.0 M
49n+ 1024x768 32K 70 56.5 K 75.0 M
49n# 1024x768 32K 75 60.2 K 80.0 M
A0n## 1024x768 32K 85 68.7 K 945 M
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4Ai 1024x768 64K 87 35.5K 44.9 M
4AN 1024x768 64K 60 48.4 K 65.0 M
4AN+ 1024x768 64K 70 56.5 K 75.0M
AAN# 1024x768 64K 75 60.2 K 80.0 M
AANH# 1024x768 64K 85 68.7 K 945 M
ABi 1024x768 16.8M 87 35.5K 44.9 M
4Bn 1024x768 16.8M 60 48.4 K 65.0 M
4Bn+ 1024x768 16.8M 70 56.5 K 75.0M
4Bn# 1024x768 16.8M 75 60.2 K 80.0 M
ABn## 1024x768 16.8M 85 68.7 K 945 M
ACi 1280x1024 32K 89 48.8 K 80.0 M
4Di 1280x1024 64K 89 48.8 K 80.0 M

NOTE: i - interlaced mode
n - noninterlaced mode

« For the limitation of memory bandwidth in 1IMB DRARbnNfiguration, the following video
modes is not supported in 1MB configuration: modies 45+, 46+, 46#, 47+, and 47#.
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MODE [TYPE |DISPLAY COLORS [ALPHA BUFFER |BOX [MAX.
SIZE SHADES [FORMAT  |START SIZE  |PAGES
50 APA  1320x240 256 40x30 A000 8x8 1
53 APA  1320x240 32K 40x30 A000 8x8 1
56 APA  1320x240 64K 40x30 A000 8x8 1
51 APA  1400x300 256 50x38 A000 8x8 1
o4 APA  1400x300 32K 50x38 A000 8x8 1
¥4 APA  1400x300 64K 50x38 A000 8x8 1
52 APA  |512x384 256 64x48 A000 8x8 1
55 APA  |512x384 32K 64x48 A000 8x8 1
58 APA  |512x384 64K 64x48 A000 8x8 1

NOTE: 1. A/N: Alpha/Numeric
2. APA: All Point Addressable (Graphics)
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1. Registers Description

7.1to 7.6 are IBM VGA standard registers.

7.7 is SiS6326 Extended Registers, starting froge [&3.

7.8 is SiS6326 2D Graphics Engine Registers, staftom page 105.
7.9 is Video Accelerator Registers, starting fromge 121.

7.10 is PCI Configuration Registers, starting frpage 143.

7.11 is AGP Configuration Registers, starting frpage 146.

7.12 is SiS6326 MPEG Video Decoder Registers,istaftom page 148.
7.13 is SiS6326 TV OUT Registers, starting fromepaf5s.

7.14 is SiS6326 3D Programming Registers, staftog 171.

1 General Registers
.1 Miscellaneous Output Register

Register Type: Read/Write

Read Port: 3CC
Write Port: 3C2
Default: 00h
D7 Vertical Sync Polarity

0: Select 'positive vertical sync'

1: Select 'negative vertical sync'
D6 Horizontal Sync Polarity

0: Select 'positive horizontal sync'

1: Select 'negative horizontal sync'

Sync Polarity vs. Vertical Screen Resolution

D7 D6 EGA VGA
0 0 200 Lines Invalid
0 1 350 Lines 400 Lines
1 0 Invalid 350 Lines
1 1 Invalid 480 Lines
D5 Odd/Even Page
0: Select low page of memory
1. Select high page of memory
D4 Reserved
D[3:2] Clock Select
Table for Video Clock Selection
D3 D2 DCLK
0 0 25.175 MHz
0 1 28.322 MHz
1 0 Don't Care
1 1 For internal clock generator.

D1 Display RAM Enable
0: Disable processor access to video RAM
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1: Enable processor access to video RAM

DO I/O Address Select
0: Sets addresses for monochrome emulation
1: Sets addresses for color graphics emulation

.1 Feature Control Register
Register Type: Read/Write

Read Port: 3CA
Write Port: 3BA/3DA
Default: 00h
D[7:4] Reserved (0)
D3 Vertical Sync Select

0: Normal Vertical Sync output to monitor

1: [Vertical Sync OR Vertical Display Enable] outgo monitor
D[2:0] Reserved (0)

.1 Input Status Register 0
Register Type: Read only

Read Port: 3C2
Default: 00h
D7 Vertical Retrace Interrupt Pending
0: Cleared
1: Pending
D[6:5] Reserved
D4 Switch Sense
D[3:0] Reserved

.1 Input Status Register 1
Register Type: Read only

Read Port: 3BA/3DA
Default: 00h

D[7:6] Reserved

D[5:4] Diagnostic
Table for Video Read-back Through Diagnostic Bit ()

Color Plane Enable Registel Input Status Register 1

D5 D4 D5 D4
0 0 Red Blue
0 1 Secondary Red | Secondary Green
1 0 Secondary Blue Green
1 1 Unused Unused

Table for Video Read-back Through Diagnostic Bit (1)

Color Plane Enable Register| Input Status Register 1
D5 D4 D5 D4
0 0 P2 PO
0 1 P5 P4
1 0 P3 P1
1 1 P7 P6
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D3 Vertical Trace
0: Inactive
1: Active
D[2:1] Reserved
DO Display Enable Not

0: Display period
1: Retrace period

.1 VGA Enable Register

Register Type: Read/Write
Read/Write Port: 3C3 or 46E8
Default: 00h

DO VGA Enable (for 3C3 only)
0: Disable
1. Enable

D3 VGA Enable (for 46E8 only)
0: Disable
1. Enable

.1 Segment Selection Register 0

Register Type: Read/Write
Read/Write Port: 3CD

Default: 00h
If D3 of SRB (Dual Segment Mode Enable bit) set§,tthen
D[7:6] Reserved
D[5:0] Segment Selection Write Bit[5:0]
If D3 of SRB (Dual Segment Mode Enable bit) set8,tthen
D[7:4] Segment Selection Write Bit[3:0]
D[3:0] Segment Selection Read Bit[3:0]

.1 Segment Selection Register 1

Register Type: Read/Write
Read/Write Port: 3CB

Default: 00h
If D3 of SRB (Dual Segment Mode Enable bit) set§,tthen
D[7:6] Reserved
D[5:0] Segment Selection Read Bit[5:0]

If D3 of SRB (Dual Segment Mode Enable bit) set8,tthen
D[7:0] Reserved
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1 CRT Controller Registers
.1 CRT Controller Index Register

Register Type: Read/Write
Read/Write Port: 3B4/3D4
Default: 00h

D[7:0] CRT Controller Index
- 00h ~ 18h for standard VGA
- 19h ~ 26h for SIS extended CRT registers
- 80h ~ BFh for SiS extended video registers

Index (3B4/3D4) CRT Controller Registers (3B5/3D5)

00h Horizontal Total

01h Horizontal Display Enable End

02h Horizontal Blank Start

03h Horizontal Blank End

04h Horizontal Retrace Start

05h Horizontal Retrace End

06h Vertical Total

07h Overflow Register

08h Preset Row Scan

09h Max Scan Line/Text Character Height

0Ah Text Cursor Start

0Bh Text Cursor End

0Ch Screen Start Address High

ODh Screen Start Address Low

OEh Text Cursor Location High

OFh Text Cursor Location Low

10h Vertical Retrace Start

11h Vertical Retrace End

12h Vertical Display Enable End

13h Screen Offset

14h Underline Location

15h Vertical Blank Start

16h Vertical Blank End

17h Mode Control

18h Line Compare

19h Extended Signature Read-Back Register 0
1Ah Extended Signature Read-Back Register 1
1Bh CRT horizontal counter read-back

1Ch CRT vertical counter read back

1Dh CRT overflow counter read back

1Eh Extended Signature Read-Back Register 2
22h Graphics Data Latch Read-back Register
24h Attribute Controller Toggle Read-back Register
26h Attribute Controller Index Read-back Register

.1 CRO: Horizontal Total
Register Type: Read/Write
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Read/Write Port:  3B5/3D5, Index 00h
Default: 00h
D[7:0] Horizontal Total Bit[7:0]
.1 CR1: Horizontal Display Enable End

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 01h

Default: 00h
D[7:0] Horizontal Display Enable End Bit[7:0]
.1 CR2: Horizontal Blank Start

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 02h

Default: 00h
D[7:0] Horizontal Blank Start Bit[7:0]
.1 CR3: Horizontal Blank End

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 03h

Default: 00h
D7 Reserved
D[6:5] Display Skew Control Bit[1:0]
00: No skew

01: Skew 1 character

10: Skew 2 characters

11: Skew 3 characters
D[4:0] Horizontal Blank End Bit[4:0]

.1 CR4: Horizontal Retrace Start

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 04h

Default: 00h
D[7:0] Horizontal Retrace Start Bit[7:0]
.1 CR5: Horizontal Retrace End

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 05h

Default: 00h
D7 Horizontal Blank End Bit[5]
D[6:5] Horizontal Retrace Delay Bit[1:0]

00: Skew 0 character clock
01: Skew 1 character clock
10: Skew 2 character clocks
11: Skew 3 character clocks
D[4:0] Horizontal Retrace End Bit[4:0]

.1 CR6: Vertical Total

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 06h

Default: 00h
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D[7:0] Vertical Total Bit[7:0]
.1 CR7: Overflow Register

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 07h

Default: 00h
D7 Vertical Retrace Start Bit[9]
D6 Vertical Display Enable End Bit[9]
D5 Vertical Total Bit[9]
D4 Line Compare Bit[8]
D3 Vertical Blank Start Bit[8]
D2 Vertical Retrace Start Bit[8]
D1 Vertical Display Enable End Bit[8]
DO Vertical Total Bit[8]

.1 CR8: Preset Row Scan

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 08h

Default: 00h
D7 Reserved
D[6:5] Byte Panning Control Bit[1:0]
D[4:0] Preset Row Scan Bit[4:0]

.1 CR9: Maximum Scan Line/Text Character Height

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 09h

Default: 00h
D7 Double Scan
0: Disable
1: Enable 400 lines display
D6 Line Compare Bit[9]
D5 Vertical Blank Start Bit[9]
D[4:0] Character Cell Height Bit[4:0]

.1 CRA: Text Cursor Start

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index OAh

Default: 00h
D[7:6] Reserved
D5 Text Cursor Off

0: Text Cursor On
1: Text Cursor Off
D[4:0] Text Cursor Start Bit[4:0]

.1 CRB: Text Cursor End

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index O0Bh
Default: 00h

D7 Reserved
D[6:5] Text Cursor Skew
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00: No skew

01: Skew one character clock
10: Skew two character clocks
11: Skew three character clocks
Text Cursor End Bit[4:0]

.1 CRC: Screen Start Address High

Register Type:

Read/Write Port:

Default:
D[7:0]

Read/Write
3B5/3D5, Index 0Ch
00h

Screen Start Address Bit[15:8]

.1 CRD: Screen Start Address Low

Register Type:

Read/Write Port:

Default:
D[7:0]

Read/Write
3B5/3D5, Index 0Dh
00h

Screen Start Address Bit[7:0]

.1 CRE: Text Cursor Location High

Register Type:
Read/Write Port:
Default:

D[7:0]

Read/Write
3B5/3D5, Index OEh
00h

Text Cursor Location Bit[15:8]

.1 CRF: Text Cursor Location Low

Register Type:
Read/Write Port:
Default:

D[7:0]

Read/Write
3B5/3D5, Index OFh
00h

Text Cursor Location Bit[7:0]

.1 CR10: Vertical Retrace Start

Register Type:
Read/Write Port:
Default:

D[7:0]

Read/Write
3B5/3D5, Index 10h
00h

Vertical Retrace Start Bit[7:0]

.1 CR11: Vertical Retrace End

Register Type:
Read/Write Port:
Default:

D7

D6

D5

D4

Read/Write
3B5/3D5, Index 11h
00h

Write Protect for CRO to CR7

0: Disable Write Protect

1: Enable Write Protect

Alternate Refresh Rate

0: Selects three refresh cycles per scanline
1: Selects five refresh cycles per scanline
Vertical Interrupt Enable

0: Enable

1: Disable

Vertical Interrupt Clear
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0: Clear
1: Not Clear
D[3:0] Vertical Retrace End Bit[3:0]

.1 CR12: Vertical Display Enable End

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 12h

Default: 00h
D[7:0] Vertical Display Enable End Bit[7:0]

.1 CR13: Screen Offset

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 13h

Default: 00h
D[7:0] Screen Offset Bit[7:0]
.1 CR14: Underline Location Register

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 14h

Default: 00h
D7 Reserved
D6 Double-word Mode Enable
0: Disable
1: Enable
D5 Count by 4
0: Disable
1: Enable
D[4:0] Underline Location Bit[4:0]

.1 CR15: Vertical Blank Start
Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 15h
Default: 00h
D[7:0] Vertical Blank Start Bit[7:0]

.1 CR16: Vertical Blank End
Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 16h
Default: 00h
D[7:0] Vertical Blank End Bit[7:0]

.1 CR17: Mode Control Register
Register Type: Read/Write
Read/Write Port:  3B5/3D5, Index 17h
Default: 00h
D7 Hardware Reset
0: Disable horizontal and vertical retrace outputs
1: Enable horizontal and vertical retrace outputs

D6 Word/Byte Address Mode
0: Set the memory address mode to word
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1: Set the memory address mode to byte
D5 Address Wrap
0: Disable the full 256K of memory
1: Enable the full 256K of memory
D4 Reserved
D3 Count by Two
0: Byte refresh
1: Word refresh
D2 Horizontal Retrace Select
0: Normal
1: Double Scan
D1 RAL1 replace MA14
0: Enable
1: Disable
DO RAO replace MA13
0: Enable
1: Disable

.1 CR18: Line Compare Register

Register Type: Read/Write
Read/Write Port: 3B5/3D5, Index 18h
Default: 00h

D[7:0] Line Compare Bit[7:0]
.1 CR19: Extended Signature Read-back Register 0

Register Type: Read Only
Read/Write Port: 3B5/3D5, Index 19h
Default: xxh

D[7:0] Signature read-back bit[7:0]
.1 CR1A: Extended Signature Read-back Register 1

Register Type: Read Only
Read/Write Port: 3B5/3D5, Index 1Ah
Default: xxh

D[7:0] Signature read-back bit[15:8]
.1 CR1B: CRT Horizontal Counter Read Back

Register Type: Read Only
Read/Write Port: 3B5/3D5, Index 1Bh
Default: xxh

D[7:0] CRT horizontal counter bit[7:0]
.1 CR1C: CRT Vertical Counter Read Back

Register Type: Read Only
Read/Write Port: 3B5/3D5, Index 1Ch
Default: xxh

D[7:0] CRT vertical counter bit[7:0]
.1 CR1D: CRT Overflow Counter Read Back

Register Type: Read Only
Read/Write Port: 3B5/3D5, Index 1Dh
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Default: xxh
D[7:5] Reserved
D4 CRT horizontal counter bit 8
D3 Reserved
D[2:0] CRT vertical counter bit[10:8]

Note: The horizontal and vertical counter value will laeched when read register CR20.
So the three registers value should be read &#er CR20.

.1 CR1E: Extended Signature Read-Back Register 2

Register Type: Read Only
Read/Write Port:  3B5/3D5, Index 1Eh
Default: xxh
D[7:0] Signature read-back bit[23:16]

.1 CR20: CRT Counter Trigger Port

Register Type: Read Only
Read/Write Port: 3B5/3D5, Index 20h

Default: xxh
D[7:0] Reserved

.1 CR22: Graphics Data Latch Read-back Register

Register Type: Read Only
Read/Write Port: 3B5/3D5, Index 22h
Default: xxh

D[7:0] Graphics Data Latch bit[7:0]

.1 CR24: Attribute Controller Toggle Read-back Regster

Register Type: Read Only
Read/Write Port: 3B5/3D5, Index 24h

Default: xxh
D7 Attribute Controller Toggle
D[6:0] Reserved

.1 CR26: Attribute Controller Index Read-back Regiger

Register Type: Read Only
Read/Write Port: 3B5/3D5, Index 26h

Default: xxh
D[7:6] Reserved
D5 Video Enable

D[4:0] Attribute Controller Index bit[8:4]
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1 Sequencer Registers
.1 Sequencer Index Register

Register Type: Read/Write
Read/Write Port: 3C4
Default: 00h
D[7:6] Reserved
D[5:0] Sequencer Index Bit[5:0]
Table of Sequencer Registers
Index (3C4) Sequencer Register (3C5)
00 Reset Register
01 Clock Mode
02 Color Plane Write Enable
03 Character Generator Select
04 Memory Mode

.1 SRO: Reset Register

Register Type:
Read/Write Port:
Default:

D[7:2]

D1

DO

Read/Write
3C5, Index 00h
00h

Reserved
Synchronous reset
0: Reset
1: Normal
Asynchronous reset
0: Reset
1: Normal

.1 SR1: Clock Mode Register

Register Type:
Read/Write Port:
Default:

D[7:6]
D5

D4

D3

D2

D1
DO

Read/Write
3C5, Index 01h
00h

Reserved

Screen Off

0: Display On

1: Display Off

Shifter Load 32 enable

0: Disable

1. Data shifter loaded every 4th Character Clock
Dot Clock Divide by 2 enable

0: Disable

1. Video Clock is divided by 2 to generate Dot €Ko
Shifter Load 16 (while D4=0)

0: Disable

1. Data shifter loaded every 2nd Character Clock
Reserved

8/9 Dot Clock

0: Dot Clock is divided by 9 to generate CharaCierck
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1: Dot Clock is divided by 8 to generate CharaClierck
.1 SR2: Color Plane Write Enable Register

Register Type: Read/Write
Read/Write Port: 3C5, Index 02h
Default: 00h

D[7:4] Reserved

D3 Plane 3 write enable
0: Disable
1: Enable

D2 Plane 2 write enable
0: Disable
1: Enable

D1 Plane 1 write enable
0: Disable
1: Enable

DO Plane O write enable
0: Disable
1: Enable

.1 SR3: Character Generator Select Register

Register Type: Read/Write
Read/Write Port: 3C5, Index 03h

Default: 00h
D[7:6] Reserved
D5 Character generator table B select Bit[2]
D4 Character generator table A select Bit[2]
D[3:2] Character generator table B select Bit[1:0]
D[1:0] Character generator table A select Bit[1:0]

Table of Selecting Active Character Generator

D5 |D3 D2 Used when text attribute bit 3is 1

D1 DO Used when text attribute bit 3is O

0 Character Table 1

Character Table 2

Character Table 3

Character Table 4

Character Table 5 (VGA only)

Character Table 6 (VGA only)

Character Table 7 (VGA only)

== S S el el s [=le)
~

== el =R ==
N EEEERE R

Character Table 8 (VGA only)

.1 SR4: Memory Mode Register

Register Type: Read/Write
Read/Write Port: 3C5, Index 04h

Default: 00h
D[7:4] Reserved
D3 Chain-4 Mode enable
0: Disable

1: Enable



D2

D1

DO
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Odd/Even Mode enable
0: Enable

1: Disable

Extended Memory

0: Select 64K

1. Select 256K
Reserved
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1 Graphics Controller Registers
.1 Graphics Controller Index Register

Register Type: Read/Write
Read/Write Port: 3CE

Default: 00h

D[7:4] Reserved

D[3:0] Graphics Controller Index Bit[3:0]
Index (3CE) Graphics Controller Register (3CF)
00 Set/Reset Register
01 Set/Reset Enable Register
02 Color Compare Register
03 Data Rotate & Function Select
04 Read Plane Select Register
05 Mode Register
06 Miscellaneous Register
07 Color Don't Care Register
08 Bit Mask Register

.1 GRO: Set/Reset Register

Register Type: Read/Write
Read/Write Port: 3CF, Index 00h

Default: 00h
D[7:4] Reserved
D3 Set/Reset Map for plane 3
D2 Set/Reset Map for plane 2
D1 Set/Reset Map for plane 1
DO Set/Reset Map for plane 0

.1 GR1: Set/Reset Enable Register

Register Type: Read/Write
Read/Write Port: 3CF, Index 01h
Default: 00h

D[7:4] Reserved

D3 Enable Set/Reset for plane 3
0: Disable
1. Enable

D2 Enable Set/Reset for plane 2
0: Disable
1. Enable

D1 Enable Set/Reset for plane 1
0: Disable
1. Enable

DO Enable Set/Reset for plane 0
0: Disable
1. Enable

.1 GR2: Color Compare Register
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Register Type: Read/Write
Read/Write Port:  3CF, Index 02h
Default: 00h
D[7:4] Reserved
D3 Color Compare Map for plane 3
D2 Color Compare Map for plane 2
D1 Color Compare Map for plane 1
DO Color Compare Map for plane 0
.1 GR3: Data Rotate/Function Select Register
Register Type: Read/Write
Read/Write Port:  3CF, Index 03h
Default: 00h
D[7:5] Reserved
D[4:3] Function Select
Table of Function Select
D4 D3 Function
0 0 write data unmodified
0 1 write data AND processor latches
1 0 write data OR processor latches
1 1 write data XOR processor latches
D[2:0] Rotate Count

Table of Rotate Count

D2 D1 Right Rotation

none

1 bits

2 bits

3 bits

4 bits

5 bits

6 bits

N [N N N Y f=1=][=)
Flo|-|o|r|o|+|o|8

Ll Ll [l (@) Pl | ol (@] [e)

7 bits

.1 GR4: Read Plane Select Register

Register Type: Read/Write
Read/Write Port: 3CF, Index 04h
Default: 00h
D[7:2] Reserved
D[1:0] Read Plane Select bit 1, 0
00: Plane O
01: Plane 1
10: Plane 2
11: Plane 3

.1 GR5: Mode Register
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Register Type: Read/Write
Read/Write Port: 3CF, Index 05h

Default: 00h
D7 Reserved
D6 256-color Mode
0: Disable
1: Enable
D5 Shift Register Mode
0: Configure shift register to be EGA compatible
1: Configure shift register to be CGA compatible
D4 Odd/Even Addressing Mode enable
0: Disable
1: Enable
D3 Read Mode
0: Map Select Read
1: Color Compare Read
D2 Reserved
D[1:0] Write mode

Table for Write Mode

D1 [DO Mode Selected

0 0 Write Mode O: Direct processor write (Data Rotate, Set/Reset apgayy).

0 1 Write Mode 1. Use content of latches as write data.

1 0 \Write Mode 2: Color Plane n(0-3) is filled with the value of bitin the
processor write data.

1 1 \Write Mode 3: Color Plane n(0-3) is filled with 8 bits of the oolalue
contained in the Set/Reset Register for that plhe.Enable Set/Reset
Register is not effective. Processor data will idDAWwith Bit Mask
Register content to form new bit mask pattern.gdatate may apply)

.1 GR6: Miscellaneous Register

Register Type: Read/Write
Read/Write Port: 3CF, Index 06h

Default: 00h
D[7:4] Reserved
D[3:2] Memory Address Select
Table of Memory Address Select
D3 D2 Address range
0 0 A0000 to BFFFF
0 1 A0000 to AFFFF
1 0 BOOO0O to B7FFF
1 1 B8000 to BFFFF
D1 Chain Odd And Even Maps
0: Disable
1: Enable
DO Graphics Mode Enable

0: Select alphanumeric mode
1: Select graphics mode
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.1 GR7: Color Don't Care Register

Register Type: Read/Write
Read/Write Port: 3CF, Index 07h

Default: 00h
D[7:4] Reserved
D3 Plane 3 Don't Care

0: Disable color comparison

1: Enable color comparison
D2 Plane 2 Don't Care

0: Disable color comparison

1: Enable color comparison
D1 Plane 1 Don't Care

0: Disable color comparison

1: Enable color comparison
DO Plane 0 Don't Care

0: Disable color comparison

1: Enable color comparison

.1 GRS8: Bit Mask Register

Register Type: Read/Write
Read/Write Port: 3CF, Index 08h
Default: 00h

D[7:0] Bit Mask Enable Bit[7:0]
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1 Attribute Controller and Video DAC Registers
.1 Attribute Controller Index Register
Register Type: Read/Write

Read Port: 3CO0
Write Port: 3CO0
Default: 00h
D[7:6] Reserved
D5 Palette Address Source
0: From CPU
1: From CRT
D[4:0] Attribute Controller Index Bit[4:0] (OOh-14h)
Index (3C0) Attribute Controller Register (3C0)
00h Color Palette Register 0
01h Color Palette Register 1
02h Color Palette Register 2
03h Color Palette Register 3
04h Color Palette Register 4
05h Color Palette Register 5
06h Color Palette Register 6
07h Color Palette Register 7
08h Color Palette Register 8
09h Color Palette Register 9
0Ah Color Palette Register 10
0Bh Color Palette Register 11
0Ch Color Palette Register 12
0Dh Color Palette Register 13
OEh Color Palette Register 14
OFh Color Palette Register 15
10h Mode Control Register
11h Screen Border Color
12h Color Plane Enable Register
13h Pixel Panning Register
14h Color Select Register (VGA)

.1 ARO~ARF: Palette Registers
Register Type: Read/Write

Read Port: 3C1, Index 00h ~ OFh
Write Port: 3CO0, Index 00h ~ OFh
Default: 00h

D[7:6] Reserved

D[5:0] Palette Entries

.1 AR10: Mode Control Register

Register Type: Read/Write
Read Port: 3C1, Index 10h
Write Port: 3C0, Index 10h
Default: 00h
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D7 P4, P5 Source Select
0: ARO-F Bit[5:4] are used as the source for tlekup Table Address
Bit[5:4]
1: AR14 Bit[1:0] are used as the source for thelup Table Address
Bit[5:4]
D6 Pixel Double Clock Select
0: The pixels are clocked at every clock cycle
1: The pixels are clocked at every other clockeyc

D5 PEL Panning Compatibility with Line Compare
0: Disable
1: Enable

D4 Reserved

D3 Background Intensity or Blink enable (while theaCacter Attribute
D7=1)

0: Background Intensity attribute enable
1: Background Blink attribute enable
D2 Line Graphics enable
0: The ninth bit of nine-bit-wide character celillvbe the same as the
background.
1: The ninth bit of nine-bit-wide character ceillide made be the same
as the eighth bit for character codes in the r&@ethrough DFh.
D1 Display Type
0: The contents of the Attribute byte are treatedolor attribute.
1. The contents of the Attribute byte are treaasdMDA-compatible
attribute.
DO Graphics/Text Mode
0: The Attribute Controller will function in texhode.
1: The Attribute Controller will function in graps mode.

.1 AR11: Screen Border Color
Register Type: Read/Write

Read Port: 3C1, Index 11h
Write Port: 3CO0, Index 11h
Default: 00h

D[7:6] Reserved

D[5:0] Palette Entry

.1 AR12: Color Plane Enable Register
Register Type: Read/Write

Read Port: 3C1, Index 12h
Write Port: 3CO0, Index 12h
Default: 00h
D[7:6] Reserved
D[5:4] Display Status MUX Bit[1:0]

These bits select two of the eight bits color otgfa be available in the
status register. The output color combinationslalibe on the status bits
are as follows:

Table for Video Read-back Through Diagnostic Bit ()

Color Plane Enable Register | Input Status Register 1 (Refer to 7.1.4 on page 58)
D5 | D4 | D5 | D4
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0 0 Red Blue

0 1 Secondary Red Secondary Green
1 0 Secondary Blue Green

1 1 Unused Unused

Table for Video Read-back Through Diagnostic Bit (1)

Color Plane Enable Register | Input Status Register 1 (Refer to 7.1.4 on page 58)

D5 D4 D5 D4
0 0 P2 PO
0 1 P5 P4
1 0 P3 P1
1 1 P7 P6

D[3:0] Enable Color Plane Bit[3:0]

.1 AR13: Pixel Panning Register
Register Type: Read/Write

Read Port: 3C1, Index 13h
Write Port: 3CO0, Index 13h
Default: 00h

D[7:4] Reserved

D[3:0] Pixel Pan Bit[3:0]

This field specifies the number of pixels the digpdlata will be shifted to
the left. This field is interpreted as indicatedhe following table:

D3 | D2 D1 DO | Monochrome Text VGA Mode 13 All others
0 0 0 0 8 0 0

0 0 0 1 0 Invalid 1

0 0 1 0 1 1 2

0 0 1 1 2 Invalid 3

0 1 0 0 3 2 4

0 1 0 1 4 Invalid 5

0 1 1 0 5 3 6

0 1 1 1 6 Invalid 7

1 0 0 0 7 Invalid Invalid
1 0 0 1 Invalid Invalid Invalid
1 0 1 0 Invalid Invalid Invalid
1 0 1 1 Invalid Invalid Invalid
1 1 0 0 Invalid Invalid Invalid
1 1 0 1 Invalid Invalid Invalid
1 1 1 0 Invalid Invalid Invalid
1 1 1 1 Invalid Invalid Invalid

.1 AR14: Color Select Register
Register Type: Read/Write

Read Port: 3C1, Index 14h
Write Port: 3CO0, Index 14h
Default: 00h

D[7:4] Reserved



D[3:2]

D[1:0]
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Color Bit[7:6]

These two bits are concatenated with the six bois fthe Palette Register
to form the address into the LUT and to drive F|.7:6

Color Bit[5:4]

If AR10 D7 is programmed to a '1', these two bitplace the
corresponding two bits from the Palette Registeotm the address into
the LUT and to drive P[5:4]. If AR10 D7 is prograrachto a '0', these
two bits are ignored.
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.1 DAC Status Register

Register Type: Read Only
Read Port: 3C7
Default: 00h
D[7:2] Reserved
D[1:0] DAC State Bit[1:0]

00: Write Operation in progress
11: Read Operation in progress

.1 DAC Index Register (Read Mode)

Register Type:
Write Port:
Default:

D[7:0]

Write Only
3C7
00h

DAC Index Bit[7:0]

.1 DAC Index Register (Write Mode)

Register Type:
Read/Write Port:
Default:

D[7:0]

.1 DAC Data Register
Register Type:
Read/Write Port:
Default:

When SR7 D2 =
D[7:6]
D[5:0]

When SR7 D2 =
D[7:0]

Read/Write
3C8
00h

DAC Index Bit[7:0]

Read/Write
3C9
00h

1 (refer to “7.7.4” on page 85),

Reserved

DAC Data [5:0]

Before writing to this register, 3C8h is writtentivthe DAC index. Then
three values, corresponding to the Red, Green,Bhnel values for the
DAC entry are written. After the third value isitten, the values are
transferred to the LUT and the DAC index is increted in case new
values for the next DAC index are to be written.

Before reading from this register, 3C7h is writteith the DAC index.
Then three values, corresponding to the Red, Gia®h,Blue value for
the DAC entry may be read from this DAC index. &kfthe third value is
read, the DAC index is incremented in case theevédu the next DAC
index to be read.

0 (refer to “7.7.4” on page 85),

DAC Data [7:0]

When SR7 D2 = 0, the 24-bit LUT is enabled. ThigTLcan translate
the R, G, B values into new R, G, B values indepetlg. This LUT can
be used for performing GAMMA correction functioifhe programming
procedure is same as standard LUT when SR7 D2 = 1.

.1 PEL Mask Register

Register Type:
Read/Write Port:
Default:

Read/Write
3C6
00h
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D[7:0] Pixel Mask Bit[7:0]
This field is the Pixel Mask for the palette DA . a bit in this field is
programmed to a '0', the corresponding bit in theelpdata will be
ignored in looking up an entry in the LUT.
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1 SiS6326 Extended Registers
.1 Extended Index Register

Register Type: Read/Write
Read/Write Port: 3C4

Default: 00h

D[7:6] Reserved

D[5:0] Extended Register Index Bit[5:0] (05h ~ 37h)
Index (3C4) |Extended Enhanced Register (3C5)
05h Extended Password/Identification Register
06h Extended Graphics Mode Control Register
07h Extended Misc. Control Register 0
08h Extended CRT/CPU Threshold Control Register O
09h Extended CRT/CPU Threshold Control Register 1
0Ah Extended CRT Overflow Register
0Bh Extended Misc. Control Register 1
0Ch Extended Misc. Control Register 2
0Dh Extended Configuration Status O
OEh Extended Configuration Status 1
OFh Extended Scratch Register O
10h Extended Scratch Register 1
11h Extended DDC and Power Control Register
12h Extended Horizontal Overflow Register
13h Extended Clock Generator Register
13h Extended 25Mhz Video Clock Register 2
13h Extended 28Mhz Video Clock Register 2
14h Extended Hardware Cursor Color 0 Red Register
15h Extended Hardware Cursor Color 0 Green Register
16h Extended Hardware Cursor Color O Blue Register
17h Extended Hardware Cursor Color 1 Red Register
18h Extended Hardware Cursor Color 1 Green Register
19h Extended Hardware Cursor Color 1 Blue Register
1Ah Extended Hardware Cursor Horizontal Start Register
1Bh Extended Hardware Cursor Horizontal Start Regikter
1Ch Extended Hardware Cursor Horizontal Preset Register
1Dh Extended Hardware Cursor Vertical Start Register 0
1Eh Extended Hardware Cursor Vertical Start Register 1
1Fh Extended Hardware Cursor Vertical Preset Register
20h Extended Linear Addressing Base Address Register O
21h Extended Linear Addressing Base Address Register 1
22h Extended Standby/Suspend Timer Register
23h Extended Misc. Control Register 3
24h Extended Reserved Register
25h Extended Scratch Register 2
26h Extended Graphics Engine Register 0
27h Extended Graphics Engine Register 1
28h Extended Internal Memory Clock Register O
29h Extended Internal Memory Clock Register 1
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2Ah Extended Internal Video Clock Register 0

2Ah Extended 25Mhz Video Clock Register O

2Ah Extended 28Mhz Video Clock Register O

2Bh Extended Internal Video Clock Register 1

2Bh Extended 25Mhz Video Clock Register 1

2Bh Extended 28Mhz Video Clock Register 1

2Ch Extended Turbo Queue Base Address

2Dh Extended Memory Start Control Register

2Eh Extended Reserved Register

2Fh Extended DRAM Frame Buffer Size Register

30h Extended Fast Page Flip Starting Address Low Regist
31h Extended Fast Page Flip Starting Address Middle ke
32h Extended Fast Page Flip Starting Address High R&gis
33h Extended Misc. Control Register 4

34h Extended Misc. Control Register 5

35h Extended Misc. Control Register 6

36h Extended Scratch Register 3

37h Extended Scratch Register 4

38h Extended Misc. Control Register 7

39h Extended Misc. Control Register 8

3Ah Extended MPEG Turbo Queue Base Address

3Bh Extended Clock Generator Control Register

3Ch Extended Misc. Control Register 9

.1 SR5: Extended Password/Identification Register

Register Type:
Read/Write Port:
Default:

D[7:0]

Read/Write
3C5, Index 05h
00h

Password/Identification Bit[7:0]

If 86h is written into this register, then Alh witle read from this
register, and unlock all the extension registers.

If the value other than 86h is written into thigisger, then 21h will be
read from this register, and lock all the extensiygisters.

.1 SR6: Extended Graphics Mode Control Register

Register Type:
Read/Write Port:
Default:

D7

D6

D5

D4

Read/Write
3C5, Index 06h
00h

Graphics mode linear addressing enable
0: Disable

1: Enable

Graphics mode hardware cursor display enable
0: Disable

1: Enable

Graphics mode interlaced enable

0: Disable

1: Enable

TrueColor graphics mode enable

0: Disable
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1. Enable

D3 64KColor graphics mode enable
0: Disable
1. Enable

D2 32KColor graphics mode enable
0: Disable
1. Enable

D1 Enhanced graphics mode enable
0: Disable
1. Enable

DO Enhanced text mode enable
0: Disable
1. Enable

.1 SR7: Extended Misc. Control Register O

Register Type: Read/Write
Read/Write Port: 3C5, Index 07h

Default: 00h
D7 Merge video line buffer into CRT FIFO
0: Disable
1. Enable

The size of CRT FIFO can be set to 256x64 bit wimenged with video
line buffer only when video playback is disabled.

D6 Enable feature connector (VIDEO 0-7, PCLK) output
0: Disable
1: Enable

D5 Internal RAMDAC power saving mode

0: Power saving mode
1: High power mode
D4 Extended video clock frequency divided by 2
0: Disable
1: Enable
D3 Enable multi-line pre-fetch
0: Enable
1: Disable
D2 24-bit color palette enable for direct color mode
0: Enable
1: Disable
D1 High Speed DAC operation
0: Low speed
1: High Speed
This bit should be set when DCLK frequency is gee#ttan 135MHz
DO External DAC reference voltage input
0: Internal DAC reference voltage
1: External DAC reference voltage
To achieve more accurate reference voltage. Thererefe voltage of
DAC can be input from external.

.1 SR8: Extended CRT/CPU Threshold Control Registed

Register Type: Read/Write
Read/Write Port: 3C5, Index 08h
Default: 00h



D[7:4]
D[3:0]
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CRT/CPU Arbitration Threshold Low Bit[3:0]
CRT/Engine Threshold High Bit[3:0]

.1 SR9: Extended CRT/CPU Threshold Control Registel

Register Type:
Read/Write Port:
Default:

D[7:4]
D[3:0]

Read/Write
3C5, Index 09h
00h

ASCII/Attribute Threshold Bit[3:0]
CRT/CPU Threshold High Bit[3:0]

.1 SRA: Extended CRT Overflow Register

Register Type:
Read/Write Port:
Default:

D[7:4]
D3
D2
D1
DO

Read/Write
3C5, Index OAh
00h

Extended Screen Offset Bit[11:8]

Extended Vertical Retrace Start Bit[10]
Extended Vertical Blank Start Bit[10]
Extended Vertical Display Enable End Bit[10]
Extended Vertical Total Bit[10]

.1 SRB: Extended Misc. Control Register 1

Register Type:
Read/Write Port:
Default:

D7

D[6:5]

D4

D3

D2

D1

DO

Read/Write
3C5, Index 0Bh
00h

True-Color Graphics mode RGB Sequence Selection
0: Red, Green, and Blue in byte order

1: Blue, Green, and Red in byte order
Memory-mapped I/O Space Selection Bit[1:0]

00: Disable

01: Select Axxxxh as Memory-mapped I/O Space
10: Select Bxxxxh as Memory-mapped I/O Space
11: Select PCI config register 14H as Memory-mapf@ space
True-Color frame rate modulation enable

0: Disable

1: Enable

Dual segment register mode enable

0: Disable

1: Enable

I/O gating enable while write-buffer is not empty
0: Disable

1: Enable

16-color packed pixel enable

0: Disable

1: Enable

CPU-driven BITBLT operation enable

0: Disable

1: Enable

.1 SRC: Extended Misc. Control Register 2

Register Type:
Read/Write Port:

Read/Write
3C5, Index OCh



Default:
D7

D6

D5

D4
D3

D[2:1]

DO
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00h

Graphics mode 32bit memory access enable
0: Disable

1: Enable

Text mode 16bit memory access enable
0: Disable

1: Enable

Read-ahead cache operation enable

0: Disable

1: Enable

Reserved

Test mode enable

0: Disable

1: Enable

Memory Configuration Bit[1:0]

00: 1MByte/1 bank

01: 2MByte/2 banks

10: 4MByte/2 banks or 4 banks

11: 1MByte/2 banks

Synchronous reset timing generator enable
0: Disable

1: Enable

.1 SRD: Extended Configuration Status O

Register Type:
Read Port:

Default:
D7

D6

D5

D4

D3
D2

D1

DO

Read Only
3C5, Index ODh
00h

Enable 64K ROM decoding

0: Disable

1: Enable when MD23 is pulled up with resistor.

Clock Generator Selection

0: Select internal clock generator

1: Select external clock generator (used for 8t8rnal test only) when
MD22 is pulled up with resistor

AGP 2X Transfer Mode enable

0: Disable

1: Enable AGP 2X Transfer Mode when MD21 is pulleg with

resistor.

AGP bus enable

0: Disable

1: Enable AGP bus when MD20 is pulled up withstsi

Reserved (i.e. MD19 is reserved.)

NTSC/PAL select

0: NTSC

1: PAL when MD18 is pulled up with resistor

Video subsystem enable/disable at power-on is

0: Controlled by System BIOS

1: Forced to disable when MD17 is pulled up wéhistor.

Select I/0O address 3C3h or 46E8h as video sudiaysort

0: Select 3C3h

1: Select 46E8h when MD16 is pulled up with resist
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.1 SRE: Extended Configuration Status 1
Register Type: Read Only

Read Port: 3C5, Index OEh
Default: 00h
D[7:5] DRAM speed setting bit[2:0]

0: MDJ[31:29] not pulled-up with resistors
1: MD[31:29] pulled-up with resistors

SGRAM 2-cycle EDO 1-cycle EDO Fast Page
000 66 65 50 55
001 75 70 55 60
010 83 75 60 65
011 90 80 65 70
100 100 85 70 75
101 115 90 75 80
110 134 55 80 45
111 50 60 45 50
D4 Enable VMI Interface
0: Enable
1: Disable when MD28 is pulled up with resistor.
D3 INTA# Selection
0: Disable
1: Enable when MD27 is pulled up with resistor
D2 BIOS ROM decoding logic
0: Enable
1: Disable when MD26 is pulled up with resistor.
D[1:0] Reserved (i.e. MD[25:24] are reserved.)

.1 SRF: Extended Scratch Register O

Register Type: Read/Write
Read/Write Port: 3C5, Index OFh
Default: 00h

D[7:0] Reserved for video BIOS
.1 SR10: Extended Scratch Register 1

Register Type: Read/Write
Read/Write Port: 3C5, Index 10h
Default: 00h

D[7:0] Reserved for video BIOS
.1 SR11: Extended DDC and Power Control Register

Register Type: Read/Write
Read/Write Port: 3C5, Index 11h

Default: 00h
D7 Force VGA into suspend mode
0: Disable
1. Enable

D6 Force VGA into standby mode
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0: Disable
1: Enable
D5 Enable video memory access as activation source
0: Disable
1: Enable
D4 Enable keyboard and hardware cursor as systewaiah source
0: Disable
1: Enable
D[3:2] Reserved
D1 DDC DATA Programming
While writing this bit,
0: Output '0' logic into DDC Data Signal.
1: Output '1' logic into DDC Data Signal.
While reading this bit,
0: Get '0' logic from DDC Data Signal .
1: Get'1'logic from DDC Data Signal .
DO DDC CLK Programming
While writing this bit,
0: Output '0' logic into DDC Clock Signal.
1: Output '1' logic into DDC Clock Signal.
While reading this bit,
0: Get '0' logic from DDC Clock Signal .
1: Get'1'logic from DDC Clock Signal .

.1 SR12: Extended Horizontal Overflow Register

Register Type: Read/Write
Read/Write Port: 3C5, Index 12h

Default: 00h
D[7:5] Horizontal Retrace Skew
000 : no delay

001 : delay 1 DCLK
010 : delay 2 DCLK
011 : delay 3 DCLK
100 : delay 4 DCLK
101 : delay 5 DCLK
110 : delay 6 DCLK
111 : delay 7 DCLK

D4 Extended Horizontal Blank End Bit[6]

D3 Extended Horizontal Retrace Start Bit[8]

D2 Extended Horizontal Blank Start Bit[8]

D1 Extended Horizontal Display Enable End Bit[8]
DO Extended Horizontal Total Bit[8]

.1 SR13: Extended Clock Generator Register

Register Type: Read/Write
Read/Write Port: 3C5, Index 13h

Default: 00h
D7 MCLK Post-scale Bit[2]
D6 Internal VCLK Post-Scale Bit[2]
D[5:0] Reserved

.1 SR13-1: Extended 25Mhz Video Clock Register 2



-83-

Register Type: Read/Write
Read/Write Port: 3C5, Index 13h

Default: 00h
D7 Reserved
D6 25Mhz VCLK Post-Scale Bit[2]
D[5:0] Reserved

.1 SR13-2: Extended 28Mhz Video Clock Register 2

Register Type: Read/Write
Read/Write Port: 3C5, Index 13h

Default: 00h
D7 Reserved
D6 28Mhz VCLK Post-Scale Bit[2]
D[5:0] Reserved

.1 SR14: Extended Hardware Cursor Color 0 Red Regisr

Register Type: Read/Write
Read/Write Port: 3C5, Index 14h

Default: 00h
D[7:6] Reserved
D[5:0] Hardware Cursor Color 0 Red Bit[5:0]

.1 SR15: Extended Hardware Cursor Color 0 Green Ragter

Register Type: Read/Write
Read/Write Port: 3C5, Index 15h

Default: 00h

D[7:6] Reserved
D[5:0] Hardware Cursor Color 0 Green Bit[5:0]

.1 SR16: Extended Hardware Cursor Color O Blue Regter

Register Type: Read/Write
Read/Write Port: 3C5, Index 16h

Default: 00h
D[7:6] Reserved
D[5:0] Hardware Cursor Color 0 Blue Bit[5:0]

.1 SR17: Extended Hardware Cursor Color 1 Red Redgisr

Register Type: Read/Write
Read/Write Port: 3C5, Index 17h

Default: 00h
D[7:6] Reserved
D[5:0] Hardware Cursor Color 1 Red Bit[5:0]

.1 SR18: Extended Hardware Cursor Color 1 Green Ragter

Register Type: Read/Write
Read/Write Port: 3C5, Index 18h

Default: 00h

D[7:6] Reserved
D[5:0] Hardware Cursor Color 1 Green Bit[5:0]
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.1 SR19: Extended Hardware Cursor Color 1 Blue Regter

Register Type: Read/Write
Read/Write Port: 3C5, Index 19h

Default: 00h
D[7:6] Reserved
D[5:0] Hardware Cursor Color 1 Blue Bit[5:0]

.1 SR1A: Extended Hardware Cursor Horizontal StartRegister 0

Register Type: Read/Write
Read/Write Port: 3C5, Index 1Ah

Default: 00h
D[7:0] Hardware Cursor Horizontal Start Bit[7:0]

.1 SR1B: Extended Hardware Cursor Horizontal StartRegister 1

Register Type: Read/Write
Read/Write Port: 3C5, Index 1Bh

Default: 00h
D[7:3] Reserved
D[2:0] Hardware Cursor Horizontal Start Bit[10:8]

.1 SR1C: Extended Hardware Cursor Horizontal PreseRegister

Register Type: Read/Write
Read/Write Port: 3C5, Index 1Ch

Default: 00h
D[7:6] Reserved
D[5:0] Hardware Cursor Horizontal Preset Bit[5:0]

.1 SR1D: Extended Hardware Cursor Vertical Start Rgister O

Register Type: Read/Write
Read/Write Port: 3C5, Index 1Dh

Default: 00h
D[7:0] Hardware Cursor Vertical Start Bit[7:0]

.1 SR1E: Extended Hardware Cursor Vertical Start Rgjister 1

Register Type: Read/Write
Read/Write Port: 3C5, Index 1Eh

Default: 00h
D[7:4] Hardware Cursor Pattern Select Bit[3:0]
D3 Hardware Cursor Side Pattern Enable
0: Disable
1: Enable
D[2:0] Hardware Cursor Vertical Start Bit[10:8]

.1 SR1F: Extended Hardware Cursor Vertical Preset Rgister

Register Type: Read/Write
Read/Write Port: 3C5, Index 1Fh

Default: 00h

D[7:6] Reserved
D[5:0] Hardware Cursor Vertical Preset Bit[5:0]
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.1 SR20: Extended Linear Addressing Base Address Bister O

Register Type: Read/Write
Read/Write Port: 3C5, Index 20h
Default: 00h

D[7:0] Linear Addressing Base Address Bit[26:19]
.1 SR21: Extended Linear Addressing Base Address Bister 1

Register Type: Read/Write
Read/Write Port: 3C5, Index 21h

Default: 00h

D7 Reserved

D[6:5] Linear Addressing Space Aperture Bit[1:0]
00: 512 Kbyte
01: 1 Mbyte
10: 2 Mbyte
11: 4 MByte

D[4:0] Linear Addressing Base Address Bit[31:27]

.1 SR22: Extended Standby/Suspend Timer Register

Register Type: Read/Write
Read/Write Port: 3C5, Index 22h

Default: 00h
D[7:4] Suspend Timer Bit[3:0]
The resolution for Suspend Timer is 2 minutes.
D[3:0] Standby Timer Bit[3:0]

The resolution for Standby Timer is 2 minutes.
.1 SR23: Extended Misc. Control Register 3

Register Type: Read/Write
Read/Write Port: 3C5, Index 23h

Default: 00h
D7 Reserved
D6 CRC Generator Enable
0: Disable
1: Enable
D5 EDO DRAM Enable Bit
0: Disable
1: Enable
D4 Bypass SRAM
0: Disable
1: Enable
D3 Video Compatible Hardware Cursor Visibility Enabl
0: Disable
1: Enable
D[2:0] DRAM Control Signal Delay Compensation Bit(]:

000: Delay 4 ns
001: Delay 5 ns
010: Delay 6 ns
011: Delay 7 ns
100: Delay 8 ns
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101: Delay 9 ns
110: Delay 10 ns
111: Delay 11 ns

.1 SR24: Extended Reserved Register

Register Type: Read/Write
Read/Write Port: 3C5, Index 24h
Default: 00h

D[7:0] Reserved
.1 SR25: Extended Scratch Register 2

Register Type: Read/Write
Read/Write Port: 3C5, Index 25h
Default: 00h

D[7:0] Reserved for VGA BIOS
.1 SR26: Extended Graphics Engine Register O

Register Type: Read/Write
Read/Write Port: 3C5, Index 26h

Default: 00h

D7 Reserved

D6 Power-down Internal RAMDAC
0: Disable
1: Enable

D5 PCI Burst-Write Mode enable
0: Disable
1: Enable

D4 Continuous Memory Data Access Enable Bit
0: Disable
1: Enable

D3 Reserved

D2 Slow DRAM RAS pre-charge time

0: Disable (3 MCLK/DRAM cycle)
1: Enable (4 MCLK/DRAM cycle)
D1 Slow FP/EDO DRAM RAS* to CAS* Timing enable
0: Disable (7 MCLK/DRAM cycle)
1: Enable (8 MCLK/DRAM cycle)
DO Reserved

.1 SR27: Extended Graphics Engine Register 1

Register Type: Read/Write
Read/Write Port: 3C5, Index 27h

Default: 00h

D7 Turbo Queue Engine enable
0: Disable
1: Enable

D6 Graphics Engine Register Programming enable
0: Disable
1: Enable

D[5:4] Logical Screen Width and Byte-Per-Pixel SeRit[1:0]

00 1024, 256 colors or 512, 32k/64k colors
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01 2048, 256 colors or 1024, 32k/64k colors
10 4096, 256 colors or 2048, 32k/64k colors
11 invalid

D[3:0] Extended Screen Start Address Bit[19:16]

.1 SR28: Extended Internal Memory Clock Register O

Register Type: Read/Write
Read/Write Port: 3C5, Index 28h

Default: 00h
D[7] MCLK Divider
0: Do not divide
1: Divide by 2
D[6:0] MCLK Numerator Bit[6:0]

[0000000:1111111] = [1:128]

NOTE: For the operation of internal memory clock getiera please refer to “4.7 Internal
Dual-Clock Synthesizer” on Page 25.

.1 SR29: Extended Internal Memory Clock Register 1

Register Type: Read/Write
Read/Write Port: 3C5, Index 29h
Default: 00h

D7 MCLK VCO Gain
0: Gain for low frequency operation
1: Gain for high frequency operation
D[6:5] MCLK Post-Scale Bit[1:0]
When SR13 D6=0 (refer to “7.7.16” on page 90),
00: Do not scale
01: Scaled by 2
10: Scaled by 3
11: Scaled by 4
When SR13 D6=1 (refer to “7.7.16” on page 90),
00: Reserved
01: Reserved
10: Scaled by 6
11: Scaled by 8
D[4:0] MCLK DeNumerator Bit[4:0]
[00000:11111] = [1:32]

NOTE: For the operation of internal memory clock gatien, please refer to “4.7 Internal
Dual-Clock Synthesizer” on Page 25.

.1 SR2A: Extended Internal Video Clock Register O

Register Type: Read/Write
Read/Write Port: 3C5h,Index 2Ah

Default: 00h
D[7] Internal VCLK Divider
0: Do not divide
1: Divide by 2
D[6:0] Internal VCLK Numerator Bit[6:0]

[0000000:1111111] =[1:128]
NOTE: For the operation of internal video clock genemtiplease refer to “4.7 Internal
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Dual-Clock Synthesizer” on Page 25.
.1 SR2A-1: Extended 25MHz Video Clock Register O

Register Type: Read/Write
Read/Write Port: 3C5h,Index 2Ah

Default: 00h
D[7] 25Mhz VCLK Divider
0: Do not divide
1: Divide by 2
D[6:0] 25Mhz VCLK Numerator Bit[6:0]

[0000000:1111111] =[1:128]
.1 SR2A-2: Extended 28MHz Video Clock Register O

Register Type: Read/Write
Read/Write Port: 3C5h,Index 2Ah

Default: 00h
D[7] 28Mhz VCLK Divider
0: Do not divide
1: Divide by 2
D[6:0] 28Mhz VCLK Numerator Bit[6:0]

[0000000:1111111] =[1:128]
.1 SR2B: Extended Internal Video Clock Register 1

Register Type: Read/Write
Read/Write Port: 3C5h, Index 2Bh
Default: 00h

D7 Internal VCLK VCO Gain
0: Gain for low frequency operation
1: Gain for high frequency operation
D[6:5] Internal VCLK Post-Scale Bit[1:0]
When SR13 D7 = 0 (refer to “7.7.16” on page 90),
00: Do not scale
01: Scaled by 2
10: Scaled by 3
11: Scaled by 4
When SR13 D7 =1 (refer to “7.7.16” on page 90),
00: Reserved
01: Reserved
10: Scaled by 6
11: Scaled by 8
D[4:0] Internal VCLK DeNumerator Bit[4:0]
[00000:11111] = [1:32]

NOTE: For the operation of internal video clock genemtiplease refer to “4.7 Internal
Dual-Clock Synthesizer” on Page 25.

.1 SR2B-1: Extended 25MHz Video Clock Register 1

Register Type: Read/Write
Read/Write Port: 3C5h, Index 2Bh
Default: 00h

D7 25MHz VCLK VCO Gain
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0: Gain for low frequency operation

1: Gain for high frequency operation

25MHz VCLK Post-Scale Bit[1:0]

When SR13-1 D7 = 0O (refer to “7.7.17” on page 91),
00: Do not scale

01: Scaled by 2

10: Scaled by 3

11: Scaled by 4

When SR13-1 D7 =1 (refer to “7.7.17” on page 91),
00: Reserved

01: Reserved

10: Scaled by 6

11: Scaled by 8

25MHz VCLK DeNumerator Bit[4:0]

[00000:11111] = [1:32]

.1 SR2B-2: Extended 28MHz Video Clock Register 1

Register Type:
Read/Write Port:
Default:

D7

D[6:5]

D[4:0]

Read/Write
3C5h, Index 2Bh
00h

28MHz VCLK VCO Gain

0: Gain for low frequency operation

1: Gain for high frequency operation

28MHz VCLK Post-Scale Bit[1:0]

When SR13-2 D7 = 0O (refer to “7.7.18” on page 91),
00: Do not scale

01: Scaled by 2

10: Scaled by 3

11: Scaled by 4

When SR13B D7 = 1 (refer to “7.7.18” on page 91),
00: Reserved

01: Reserved

10: Scaled by 6

11: Scaled by 8

28MHz VCLK DeNumerator Bit[4:0]

[00000:11111] = [1:32]

.1 SR2C: Extended Turbo Queue Base Address

Register Type:
Read/Write Port:
Default:

D7
D[6:0]

Read/Write
3C5h, Index 2Ch
00h

Reserved
Turbo Queue Base Address Bit[6:0]

.1 SR2D: Extended Memory Start Control Register

Register Type:
Read/Write Port:
Default:

D[7:4]
D[3:0]

Read/Write
3C5, Index 2Dh
00h

Reserved

Page Size Select

0000: 2 KB at 32-bit mode, 4 KB at 64-bit mode
0001: 4 KB at 32-bit mode, 8 KB at 64-bit mode
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0010: 8 KB at 32-bit mode, 16 KB at 64-bit mode
0011: 16 KB at 32-bit mode, 32 KB at 64-bit mode
0100: 1 KB at 32-bit mode, 2 KB at 64-bit mode
Others: Reserved

.1 SR2E: Extended Reserved Register

Register Type: Read/Write
Read/Write Port: 3C5h, Index 2Eh
Default: 00h

D[7:0] Reserved
.1 SR2F:. Extended DRAM Frame Buffer Size Register

Register Type: Read/Write
Read/Write Port: 3C5, Index 2Fh

Default: 00h

D[7:6] Reserved

D5 Enable Fast Change Mode Timing
0: Disable
1: Enable

D4 Enable Fast Page Flip
0: Disable
1: Enable

D[3:0] Reserved

.1 SR30: Extended Fast Page Flip Starting Addressdw Register

Register Type: Read/Write
Read/Write Port: 3C5, Index 30h
Default: 00h

D[7:0] Fast page flip starting address bit[7:0]
.1 SR31: Extend Fast Page Flip Starting Address Mitle Register

Register Type: Read/Write
Read/Write Port: 3C5, Index 31h
Default: 00h

D[7:0] Fast page flip start address bit[15:8]
.1 SR32: Extended Fast Page Flip Starting Addressigh Register

Register Type: Read/Write
Read/Write Port: 3C5, Index 32h

Default: 00h
D[7:4] Reserved
D[3:0] Fast page flip start address bit[19:16]

Note: The fast page flip starting address is kdictvhen SR32 is written. So the registers,
SR30 and SR31, should be programmed before SRB@seTregisters are enabled by setting
SR2F D4 (refer to “7.7.50” on page 99).

.1 SR33: Extended Misc. Control Register 4

Register Type: Read/Write
Read/Write Port: 3C5, Index 33h
Default: 00h
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Reserved

Select external TVCLK as MCLK enable

0: Disable

1: Enable

Relocated VGA I/O port addresses decoding disable

0: Disable

1: Enable

The standard VGA register 1/O port address caneb@cated to address
defined by PCI Config Register 18H. This bit diealthe relocated
address decoding.

Standard VGA /O port addresses decoding enable

0: Enable

1: Disable

The standard VGA register I/O port address decodargbe disabled by
this bit.

Enable one cycle EDO DRAM timing

0: Disable

1: Enable

Select SGRAM Latency

0: Latency =3

1. Latency =2

Enable SGRAM Mode Write timing
0: Disable

1: Enable

This bit must be set before accessing SGRAM. Istnalear to O before
setting to 1 to generate a new Mode Write cycle.

Enable SGRAM timing

0: Disable

1: Enable

.1 SR34: Extended Misc. control Register 5

Register Type:
Read/Write Port:
Default:

D7

D6

D[5:3]
D2

D1
DO

Read/Write
3C5, Index 34h
00h

DRAM controller one cycle write enable

0: Disable

1: Enable

DRAM controller one cycle read enable

0: Enable

1: Disable

Reserved

Enable DRAM output PAD low power consumption
0: Disable

1: Enable

Reserved

Enable Hardware Command Queue threshold low
0: Disable

1: Enable

.1 SR35: Extended Misc. Control Register 6

Register Type:
Read/Write Port:

Read/Write
3C5, Index 35h
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Default: 00h

D7 Enable Hardware MPEG
0: Disable
1: Enable
D6 MA delay compensation
0: Add Ons
1: Add 2ns
D5 SGRAM burst timing enable
0: Enable
1: Disable
D4 Enable PCI burst write zero-wait
0: Disable
1: Enable
D[3:2] DRAM CAS LOW period width compensation bit{}:
00: Add Ons
01: Add 2ns
10: Add 4ns
11: Add 6ns
D1 Enable PCI Bus Write Cycle Retry
0: Disable
1: Enable
DO Enable PCI Bus Read Cycle Retry
0: Disable
1: Enable

.1 SR36: Extended Scratch Register 3

Register Type: Read/Write
Read/Write Port: 3C5, Index 36h
Default: 00h

D[7:0] Reserved for VGA BIOS
.1 SR37: Extended Scratch Register 4

Register Type: Read/Write
Read/Write Port: 3C5, Index 37h
Default: 00h

D[7:0] Reserved for VGA BIOS
.1 SR38: Extended Misc. Control Register 7

Register Type: Read/Write
Read/Write Port: 3C5, Index 38h

Default: 00h
D[7:4] Hardware Cursor Location
Hardware Cursor Starting Address Bit[21:18]
D3 Reserved
D2 Disable Line compare
0: Enable
1: Disable
D[1:0] Video Clock Register Selection Bit[1:0]

00 : Select Internal Video Clock Registers
SR13, SR2A, SR2B
01 : Select 25MHz Video Clock Registers
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SR13, SR2A-1, SR2B-1
10 : Select 28MHz Video Clock Registers

SR13, SR2A-2, SR2B-2
11 : Reserved
There are three video clock registers Internal ¥iddock Registers,
25Mhz Video Clock Registers, 28Mhz Video Clock Reeis. All three
registers use the same index of 3C5, index 13,r&A28. The selection
is programmed by Video Clock Register SelectiorjlBf. The VCLK
frequency is generated from Internal Video ClockgiRers when
Miscellaneous Output Register (port 3C2) Bit[3:0]=1The VCLK
frequency is generated from 25Mhz Video Clock Regss when
Miscellaneous Output Register (port 3C2) bit[3:@=0The VCLK
frequency is generated from 28Mhz Video Clock Regs when
Miscellaneous Output Register (port 3C2) bit[3:Q]=0

.1 SR39: Extended Misc. Control Register 8

Register Type:
Read/Write Port:
Default:

D[7:5]
D4

D3

D2

D1

DO

Read/Write
3C5, Index 39h
00h

Reserved

Select external TVCLK as internal TVCLK enable
0: Disable

1: Enable

Select external REFCLK as internal TVCLK enable
0: Disable

1: Enable

Enable 3D Accelerator

0: Disable

1: Enable

MPEG IDCT command software compression mode
0: Disable

1: Enable

Enable MPEG Il video decoding mode

0: Disable

1: Enable

.1 SR3A: Extended MPEG Turbo Queue Base Address

Register Type:

Read/Write Port:

Default:

D7
D[6:0]

Read/Write
3C5h, Index 3Ah
00h

Reserved
MPEG Turbo Queue Base Address Bit[6:0]

.1 SR3B: Extended Clock Generator Control Register

Register Type:

Read/Write Port:

Default:

D[7:4]
D[3:0]

Read/Write
3C5, Index 3Bh
00h

Video clock generator control bit[3:0]
Memory clock generator control bit[3:0]

.1 SR3C: Extended Misc. Control Register 9
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Read/Write Port:
Default:

D7
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D4

D3

D2

D[1:0]
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Read/Write
3C5, Index 3Ch
00h

Reserved

SCLK output enable

0: Enable

1: Disable

AGP request high priority enable

0: Select low priority

1: Select high priority

Enable Oscillator I/O PAD Power Down
0: Enable

1: Disable

Enable AGP Dynamic Power Saving
0: Disable

1: Enable

PCI-66 MHz timing enable

0: Disable

1: Enable

Turbo Queue length 2D/3D configuration biflL:
00: 2D = 32KB, 3D = 0KB.

01: 2D = 16KB, 3D = 16KB.

10: 2D = 8KB, 3D = 24KB.

11: 2D = 4KB, 3D = 28KB.
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1 2D Graphics Engine Registers

SiS6326 integrated graphics controller support®wepful graphics engine to enhance the
performance. The functions of the graphics engin8iS6326 include BitBIt, BitBIt with
mask, Color/Font Expansion, Enhanced Color/FontalBgwn, Line Drawing, and Direct
Draw.

Since the register formats for the line drawing &uckct Draw are different from those of
the other general engine functions, we would li&edéscribe these three register formats
separately in the following paragraphs:

7.8.1 Register Format for General Engine Functions
7.8.2 Register Format for Line Drawing (startsrpage 111)
7.8.3 Register Format for Direct Draw (startsrirpage 116)

.1 Register Format for General Engine Functions
The following table shows the register format toe general Graphics Engine functions.

D[31:24] D[23:16] | D[15:08] | D[07:00] I/O Address
Reserved SRC Start Linear Address [21:0] 8280h
Selection bits DST Start Linear Address [21:0] 8284h
DST Pitch SRC Pitch 8288h
Rectangular Height Rectangular Width 828Ch
FG ROP FG (Foreground) Color 8290h
BG ROP BG (Background) Color 8294h
Mask3 Mask?2 Mask1 MaskO 8298h
Mask7 Mask6 Mask5 Mask4 829Ch
Top Clipping Left Clipping 82A0h
Bottom Clipping Right Clipping 82A4h
Command 1 Command 0 Command Queue Status 82A8h
Pattern 3 Pattern 2 Pattern 1 Pattern O 82ACh
Pattern 7 Pattern 6 Pattern 5 Pattern 4 82B0h
Pattern 11 Pattern 10 Pattern 9 Pattern 8 82B4h
Pattern 15 Pattern 14 Pattern 13 Pattern 12 82B8h
Pattern 19 Pattern 18 Pattern 17 Pattern 16 82BCh
Pattern 23 Pattern 22 Pattern 21 Pattern 20 82CO0h
Pattern 27 Pattern 26 Pattern 25 Pattern 24 82C4h
Pattern 31 Pattern 30 Pattern 29 Pattern 28 82C8h
Pattern 35 Pattern 34 Pattern 33 Pattern 32 82CCh
Pattern 39 Pattern 38 Pattern 37 Pattern 36 82D0h
Pattern 43 Pattern 42 Pattern 41 Pattern 40 82D4h
Pattern 47 Pattern 46 Pattern 45 Pattern 44 82D8h
Pattern 51 Pattern 50 Pattern 49 Pattern 48 82DCh
Pattern 55 Pattern 54 Pattern 53 Pattern 52 82EOh
Pattern 59 Pattern 58 Pattern 57 Pattern 56 82E4h
Pattern 63 Pattern 62 Pattern 61 Pattern 60 82E8h
Pattern 67 Pattern 66 Pattern 65 Pattern 64 82ECh
Pattern 71 Pattern 70 Pattern 69 Pattern 68 82F0h
Pattern 75 Pattern 74 Pattern 73 Pattern 72 82F4h
Pattern 79 Pattern 78 Pattern 77 Pattern 76 82F8h
Pattern 83 Pattern 82 Pattern 81 Pattern 80 82FCh
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Pattern 87 Pattern 86 Pattern 85 Pattern 84 8300h
Pattern 91 Pattern 90 Pattern 89 Pattern 88 8304h
Pattern 95 Pattern 94 Pattern 93 Pattern 92 8308h
Pattern 99 Pattern 98 Pattern 97 Pattern 96 830Ch
Pattern 103 Pattern 102 Pattern 101 Pattern 100 8310h
Pattern 107 Pattern 106 Pattern 105 Pattern 104 8314h
Pattern 111 Pattern 110 Pattern 109 Pattern 108 8318h
Pattern 115 Pattern 114 Pattern 113 Pattern 112 831Ch
Pattern 119 Pattern 118 Pattern 117 Pattern 116 8320h
Pattern 123 Pattern 122 Pattern 121 Pattern 120 8324h
Pattern 127 Pattern 126 Pattern 125 Pattern 124 8328h

Source Start Linear Address

Read/Write
8280h~8283h

Register Type:
Read/Write Port:

Default:

D[31:22]

D[21:0]

00h

Reserved

Source Start Linear Address Bit[21:0]

Destination Start Linear Address

Read/Write
8284h~8287h

Register Type:
Read/Write Port:

Default:

00h

D31

D[30:27]
D26

D25

D24

D[21:0]

Source Pitch

Register Type:
Read/Write Port:
Default:

D[15:12]
D[11:0]

Destination Pitch

Register Type:
Read/Write Port:
Default:

Enhanced Color Expansion Busy Bit
0: Idle

1: Busy

This bit is read only

Reserved

Enable N0.64~127 pattern registers for colora@smn function.

0: Disable
1: Enable

Enable No0.64~127 pattern registers for pattepycunction in high

color mode.
0: Disable
1: Enable

Select pattern registers for pattern-copy fuamcin 256 color mode.

0: Select No.0~63 pattern registers
1: Select N0.64~127 pattern registers

Destination Start Linear Address Bit[21:0]

Read/Write
8288h~8289h
00h

Reserved
Source Pitch Bit[11:0]

Read/Write
828Ah~828Bh
00h
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D[15:12] Reserved
D[11:0] Destination Pitch Bit[11:0]
Rectangular Width

Register Type: Read/Write
Read/Write Port:  828Ch~828Dh

Default: 00h
D[15:12] Reserved
D[11:0] Destination Rectangular Width Bit[11:0]

Rectangular Height

Register Type: Read/Write
Read/Write Port: 828Eh~828Fh

Default: 00h
D[15:12] Reserved
D[11:0] Destination Rectangular Height Bit[11:0]

Foreground Color

Register Type: Read/Write
Read/Write Port:  8290h~8292h

Default: 00h
D[23:0] Foreground Color Bit[23:0]
FG Rop

Register Type: Read/Write
Read/Write Port: 8293h
Default: 00h

D[7:0] Foreground Raster Operation Bit[7:0]

Background Color

Register Type: Read/Write
Read/Write Port:  8294h~8296h

Default: 00h
D[23:0] Background Color Bit[23:0]
BG Rop

Register Type: Read/Write
Read/Write Port: 8297h
Default: 00h

D[7:0] Background Raster Operation Bit[7:0]

Mono Mask Register

Register Type: Read/Write
Read/Write Port:  8298h~829Fh

Default: 00h
D[63:0] Mono Mask Bit[63:0]
Left Clipping

Register Type: Read/Write
Read/Write Port:  82A0h~82A1h
Default: 00h

D[15:12] Reserved
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D[11:0] Rectangular Clipping Left Bit[11:0]
Top Clipping

Register Type: Read/Write
Read/Write Port:  82A2h~82A3h

Default: 00h
D[15:12] Reserved
D[11:0] Rectangular Clipping Top Bit[11:0]
Right Clipping

Register Type: Read/Write
Read/Write Port:  82A4h~82A5h

Default: 00h
D[15:12] Reserved
D[11:0] Rectangular Clipping Right Bit[11:0]

Bottom Clipping

Register Type: Read/Write
Read/Write Port:  82A6h~82A7h

Default: 00h
D[15:12] Reserved
D[11:0] Rectangular Clipping Bottom Bit[11:0]

Command Queue Status

Register Type: Read
Read/Write Port:  82A8h~82A%h

Default: 00h
If Hardware Command Queue is enable, then
D[15:5] reserved
D[4:0] Available Command Queue Length Bit[4:0]
If Turbo Queue is enable, then
D[15:0] Head/Tail Index Bit[15:0]

The Head Index is written into this register, ahd fail Index is read
from this registers.

Command Register 0

Register Type: Read/Write
Read/Write Port:  82AAh
Default: 00h

D7 Rectangular clipping mode
0: Clipping internal region
1: Clipping external region
D6 Rectangular Clipping Control
0: Disable rectangular clipping logic
1: Enable rectangular clipping logic
D5 Y direction control
0: Y counter decrease
1: Y counter increase
D4 X direction control
0: X counter decrease
1: X counter increase
D[3:2] Pattern select bit 1-0
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00: From background color registers
01: From foreground color registers
10: From pattern registers
11: Reserved
D[1:0] Source select bit 1-0
00: From background color registers
01: From foreground color registers
10: From video memory
11: From CPU-driven BitBlt source data

Command Register 1

Register Type: Read/Write
Read/Write Port: 82ABh
Default: 00h

D7 Hardware Command Queue status
0: Hardware Command queue is not empty
1: Hardware Command queue is empty
D6 Graphics engine status
0: Graphics engine is idle and Hardware commardiguis empty
1: Graphics engine is busy or Hardware commandejigenot empty
D5 Enhanced Color Expansion
0: Disable enhanced color expansion
1: Enable enhanced color expansion
D4 Enhanced Font Expansion
0: Disable enhanced font expansion
1: Enable enhanced font expansion
D3 Line drawing last pixel control
0: Last pixel will be drawn
1: Last pixel will not be drawn
D2 Line drawing major axial selection
0: Y-axial is major
1: X-axial is major
D[1:0] Command type select Bit[1:0]
00: BitBIt
01: BitBIt with mask
10: Color/Font expansion
11: Line drawing

NOTE: Word-Writing to Command 1 and Command O, it valltomatically initiate
graphics engine to execute the specified command.
Pattern Register n

Register Type: Read/Write
Read/Write Port:  82ACh-82EBh

Default: 00h
D[7:0] For 256 color mode with BitBIt engine, thesgisters store the 8x8 color
bitmap.

For Color-Expansion, these registers store the wlmome bitmap, thus
it can expand 512 pixels at a time.
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.1 Register Format for Line Drawing
The register format for Line-Drawing is shown ihldaving table.

D[31:24] | D[23:16] D[15:08] | D[07:00] IO Address
Reserved X Start 8280h
Reserved Y Start 8284h
Reserved Reserved 8288h
Reserved Major Axial Pixel Count 828Ch

FG ROP FG (Foreground) Color 8290h

BG ROP BG (Background) Color 8294h
K2 Term K1 Term 8298h
Line Style Error Term 829Ch

Top Clipping Left Clipping 82A0h
Bottom Clipping Right Clipping 82A4h
Command/Status Reserved | Status 0 82A8h

X Start

Register Type: Read/Write
Read/Write Port: 8280h~8281h

Default: 00h
D[15:12] Reserved
D[11:0] X Start Bit[11:0]
Y Start

Register Type: Read/Write
Read/Write Port: 8284h~8285h

Default: 00h
D[15:12] Reserved
D[11:0] Y Start Bit[11:0]

Major Axial Pixel Count

Register Type: Read/Write
Read/Write Port: 828Ch~828Dh

Default: 00h
D[15:12] Reserved
D[11:0] Major Axial Pixel Count Bit[11:0]

Foreground Color

Register Type: Read/Write
Read/Write Port: 8290h~8292h

Default: 00h
D[23:0] Foreground Color Bit[23:0]
FG ROP

Register Type: Read/Write
Read/Write Port: 8293h
Default: 00h

D[7:0] Foreground Raster Operation Bit[7:0]

Background Color
Register Type: Read/Write




Read/Write Port:

Default:
D[23:0]
BG ROP
Register Type:

Read/Write Port:

Default:
D[7:0]
K1 Term
Register Type:

Read/Write Port:

Default:
D[15:14]
D[13:0]

K2 Term

Register Type:

Read/Write Port:

Default:

D15:14]
D[13:0]
Error Term
Register Type:

Read/Write Port:

Default:
D[15:14]
D[13:0]

Line Style

Register Type:

Read/Write Port:

Default:
D[15:0]
Left Clipping
Register Type:

Read/Write Port:

Default:
D[15:12]
D[11:0]

Top Clipping

Register Type:

Read/Write Port:

Default:
D[15:12]
D[11:0]

Right Clipping

Register Type:
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8294h~8296h
00h

Background Color Bit[23:0]

Read/Write
8297h
00h

Background Raster Operation Bit[7:0]

Read/Write
8298h~8299h
00h

Reserved
K1 Term Bit[13:0]

Read/Write
829Ah~829Bh
00h

Reserved
K2 Term Bit[13:0]

Read/Write
829Ch~829Dh
00h

Reserved
Error Term Bit[13:0]

Read/Write
829Eh~829Fh
00h

Style Pattern Bit[15:0]

Read/Write
82A0h~82A1h
00h

Reserved
Rectangular Clipping Left Bit[11:0]

Read/Write
82A2h~82A3h
00h

Reserved
Rectangular Clipping Top Bit[11:0]

Read/Write
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Read/Write Port: 82A4h~82A5h

Default: 00h
D[15:12] Reserved
D[11:0] Rectangular Clipping Right Bit[11:0]

Bottom Clipping

Register Type: Read/Write
Read/Write Port:  82A6h~82A7h

Default: 00h
D[15:12] Reserved
D[11:0] Rectangular Clipping Bottom Bit[11:0]

Command Queue Status

Register Type: Read/Write
Read/Write Port:  82A8h~82A%h

Default: 00h
If Hardware Command Queue is enable, then
D[15:5] reserved
D[4:0] Available Command Queue Length Bit[4:0]
If Turbo Queue is enable, then
D[15:0] Head/Tail Index Bit[15:0]

The Head Index is written into this register and il Index is read
from this registers.

Command Register 0

Register Type: Read/Write
Read/Write Port: 82AAh
Default: 00h

D7 Rectangular Clipping Mode
0: Clipping internal region
1: Clipping external region
D6 Rectangular Clipping Control
0: Disable rectangular clipping logic
1: Enable rectangular clipping logic
D5 Y direction control
0: Y counter decrease
1: Y counter increase
D4 X direction control
0: X counter decrease
1: X counter increase
D[3:2] Pattern select bit[1:0]
00: From background color registers
01: From foreground color registers
10: From pattern registers
11: Reserved
D[1:0] Source select bit[1:0]
00: From background color registers
01: From foreground color registers
10: From video memory
11: From CPU-driven BitBlt source data

Command Register 1



Register Type:
Read/Write Port:
Default:

D7

D6

D5

D4

D3

D2

D[1:0]

- 103 -

Read/Write
82ABh
00h

Hardware Command Queue status

0: Hardware Command queue is not empty
1: Hardware Command queue is empty
Graphics engine status

0: Graphics engine is idle and Hardware commardiguis empty
1: Graphics engine is busy or Hardware commandejigenot empty
Enhanced Color Expansion

0: Disable enhanced color expansion

1: Enable enhanced color expansion
Enhanced Font Expansion

0: Disable enhanced font expansion

1: Enable enhanced font expansion

Line drawing last pixel control

0: Last pixel will be drawn

1: Last pixel will not be drawn

Line drawing major axial selection

0: Y-axial is major

1: X-axial is major

Command type select bit[1:0]

00: Bitblt

01: BitBIt with mask

10: Color/Font expansion

11: Line drawing

NOTE: Word-writing to Command 1 and Command 0, it willt@uatically initiate
graphics engine to execute the specified command.
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.1 Register Format for Direct Draw
The register format for Direct Draw is shown inléaVing table.

D[31:24] D[23:16] | D[15:08] | D[07:00] | 10 Address

Reserved Source Start Linear Address | 8280h
Reserved Destination Start Linear Address | 8284h

Destination Pitch Source Pitch 8288h
Rectangular Height Rectangular Width 828Ch
S Alpha Bit High Value of Source Color Key 8290h
D Alpha Bit High value of Destination Color Key 8294h
D Rop Low Value of Source Color Key 8298h
Reserved Low Value of Destination Color Key 829Ch
Top Clipping Left Clipping 82A0h
Bottom Clipping Right Clipping 82A4h
Command/Status Command Queue Status 82A8h

Source Start Linear Address

Register Type: Read/Write
Read/Write Port: 8280h~8283h

Default: 00h
D[31:22] Reserved
D[21:0] Source Start Linear Address Bit[21:0]

Destination Start Linear Address

Register Type: Read/Write
Read/Write Port: 8284h~8287h

Default: 00h
D[31:22] Reserved
D[21:0] Destination Start Linear Address Bit[21:0]

Source Pitch

Register Type: Read/Write
Read/Write Port: 8288h~8289h

Default: 00h
D[15:12] Reserved
D[11:0] Source Pitch Bit[11:0]

Destination Pitch

Register Type: Read/Write
Read/Write Port: 828Ah~828Bh

Default: 00h
D[15:12] Reserved
D[11:0] Destination Pitch Bit[11:0]
Rectangular Width

Register Type: Read/Write
Read/Write Port: 828Ch~828Dh
Default: 00h

D[15:12] Reserved
D[11:0] Destination Rectangular Width Bit[11:0]
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Rectangular Height

Register Type: Read/Write
Read/Write Port: 828Eh~828Fh

Default: 00h
D[15:12] Reserved
D[11:0] Destination Rectangular Height Bit[11:0]

High value of Source Color Key
Register Type: Read/Write
Read/Write Port:  8290h~8292h
Default: 00h
D[23:0] High Value of Source Color Key Bit[23:0]
Alpha Blending Control Bit for Source Color (S_Alpha Bit)

Register Type: Read/Write
Read/Write Port:  8293h

Default: 00h
D[7:1] Reserved
DO Control Bit for Source Color Alpha Blending

High Value of Destination Color Key (D_Alpha Bit)
Register Type: Read/Write
Read/Write Port:  8294h~8296h
Default: 00h
D[23:0] High Value of Destination Color Key Bit[23:0
Alpha Blending Control Bit for Destination Color (D_Alpha Bit)

Register Type: Read/Write
Read/Write Port:  8297h

Default: 00h
D[7:1] Reserved
DO Control Bit for Destination Color Alpha Blending

Low Value of Source Color Key
Register Type: Read/Write
Read/Write Port: 8298h~829Ah
Default: 00h
D[23:0] Low Value of Source Color Key Bit[23:0]
Direct Draw Rop (D_Rop)

Register Type: Read/Write
Read/Write Port: 829Bh

Default: 00h
D[7:4] Reserved
D[3:0] Direct Draw Raster Operation Bit[3:0]

Low Value of Destination Color Key

Register Type: Read/Write
Read/Write Port: 829Ch~829Fh
Default: 00h

D[23:0] Low Value of Destination Color Key Bit[23:0]
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Left Clipping

Register Type: Read/Write
Read/Write Port:  82A0h~82A1h

Default: 00h
D[15:12] Reserved
D[11:0] Rectangular Clipping Left Bit[11:0]
Top Clipping

Register Type: Read/Write
Read/Write Port:  82A2h~82A3h

Default: 00h
D[15:12] Reserved
D[11:0] Rectangular Clipping Top Bit[11:0]
Right Clipping

Register Type: Read/Write
Read/Write Port:  82A4h~82A5h

Default: 00h
D[15:12] Reserved
D[11:0] Rectangular Clipping Right Bit[11:0]

Bottom Clipping

Register Type: Read/Write
Read/Write Port:  82A6h~82A7h

Default: 00h
D[15:12] Reserved
D[11:0] Rectangular Clipping Bottom Bit[11:0]

Command Queue Status

Register Type: Read/Write
Read/Write Port:  82A8h~82A%h

Default: 00h

If Hardware Command Queue is enable, then

D[15:5] reserved

D[4:0] Available Command Queue Length Bit[4:0]

If Turbo Queue is enable, then

D[15:0] Head/Tail Index Bit[15:0]
The Head Index is written into this register anel Tl Index is read
from this registers.

Command Register 0

Register Type: Read/Write
Read/Write Port: 82AAh
Default: 00h

D7 Rectangular Clipping Mode
0: Clipping internal region
1: Clipping external region
D6 Rectangular Clipping Control
0: Disable rectangular clipping logic
1: Enable rectangular clipping logic
D5 Y direction control
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0: Y counter decrease
1: Y counter increase
D4 X direction control
0: X counter decrease
1: X counter increase
D[3:2] Direct Draw Enable
00: Reserved
01: Reserved
10: Reserved
11: Enable Direct Draw
The two bits (D[3:2]) must be set to “11” then igect Draw function
can be enabled.
D[1:0] Source select bit[1:0]
00: From background color registers
01: From foreground color registers
10: From video memory
11: From CPU-driven BitBIt Source Data

Command Register 1

Register Type: Read/Write
Read/Write Port: 82ABh
Default: 00h

D7 Hardware Command Queue status
0: Hardware Command queue is not empty
1: Hardware Command queue is empty
D6 Graphics engine status
0: Graphics engine is idle and Hardware commarmdiguis empty
1: Graphics engine is busy or Hardware commandejigenot empty
D5 Enhanced Color Expansion
0: Disable enhanced color expansion
1: Enable enhanced color expansion
D4 Enhanced Font Expansion
0: Disable enhanced font expansion
1: Enable enhanced font expansion
D3 Line drawing last pixel control
0: Last pixel will be drawn
1: Last pixel will not be drawn
D2 Line drawing major axial selection
0: Y-axial is major
1: X-axial is major
D[1:0] Command type select bit[1:0]
00: Bitblt
01: BitBIt with mask
10: Color/Font expansion
11: Line drawing

NOTE: Word-writing to Command 1 and Command O, it veilitomatically initiate
graphics engine to execute the specified command.
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1 Video Accelerator Registers

Index(3D4) |Video Accelerator Register (3D5)

80h Password/Identification Register

81h Video Window Horizontal Display Start Low Register

82h \Video Window Horizontal Display End Low Register

83h \Video Window Horizontal Display Overflow Register

84h Video Window Vertical Display Start Low Register

85h \Video Window Vertical Display End Low Register

86h \Video Window Vertical Display Overflow Register

87h Video Capture Frame Buffer Starting Address Low iBieg

88h Video Capture Frame Buffer Starting Address Middegister

89h Video Frame Buffer Overflow Register

8Ah Video Display Frame Buffer Starting Address Low Ré&gr

8Bh Video Display Frame Buffer Starting Address Mid&egister

8Ch Video Frame Buffer Offset Low Register

8Dh Video Display Frame Buffer End Address Low Register

8Eh Video Frame Buffer Offset Address High Register

8Fh Video Capture Threshold Value Register

90h Video Capture Horizontal Down Scaling Factor Reggist

91h Video Capture Vertical Down Scaling Register

92h Horizontal Up Scaling Factor and Horizontal Intdgtion Accuracy
Factor Register

93h \Vertical Up Scaling Factor Register

94h Horizontal Scaling Factor Integer Register

95h Video Overlay Color Key Blue Low Value Register

96h Video Overlay Color Key Green Low Value Register

97h Video Overlay Color Key Red Low Value Register

98h Video Control Misc. Register 0

99h \Video Control Misc. Register 1

9Ah Video Chroma Key B/Y Low Value Register

9Bh Video Chroma Key G/U Low Value Register

9Ch Video Chroma Key R/V Low Value Register

9Dh \Video Control Misc. Register 3

9Eh \Video Playback Threshold Low Value Register

9Fh Video Playback Threshold High Value Register

AOh Line Buffer Size Register

Alh Video Overlay Color Key Blue High Value Register

A2h Video Overlay Color Key Green High Value Register

A3h Video Overlay Color Key Red High Value Register

A4dh Video Chroma Key B/Y High Value Register

A5h Video Chroma Key G/U High Value Register

AGh Video Chroma Key R/V High Value Register

A7h Graphics Data Alpha Value Register

A8h Video Data Alpha Value Register

A9h Key Overlay Operation Mode Register

AAh \Video Capture Horizontal Start Register

ABh \Video Capture Horizontal End Register

ACh Video Capture Vertical Start Register
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ADh Video Capture Vertical End Register

AEh Video Capture Horizontal Overflow Register

AFh Video Capture Vertical Overflow Register

BOh System Memory Video Frame Buffer Setting Register 1

Blh System Memory Video Frame Buffer Setting Register 2

B2h System Memory Video Frame Buffer Setting Registan@ Video Contrp
Register

B3h Contrast Enhancement Mean Value Sampling Rate FReigister

B4h Brightness Register

B5h Contrast Enhancement Control Register

B6h Video Misc. Control Register

B7h Video U Plane Starting Address Low Register

B8h Video U Plane Starting Address Middle Register

B9h Video UV Plane Starting Address High Register

BAh Video V Plane Starting Address Low Register

BBh Video V Plane Starting Address Middle Register

BCh Video UV Plane Offset Register

BDh Video UV Plane Offset High Register

EOh Index Register of TV OUT Registers

Elh Data Register of TV OUT Registers

.1 Password/ldentification Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 80h

Default: 00h
D[7:0] Password/identification Bit[7:0]
Description:

If 86h is written to this register, Alh will be kdrom this register and all the video
extension registers would be unlocked to allowrgelsthange.

If any value other than 86h is written to this stgr, 21h will be read from this register and
all the video extension registers would be loclkedrevent unauthorized change.

.1 Video Window Horizontal Display Start Low Registe

Register Type: Read/Write
Read/Write Port: 3D5, Index 81h

Default: 00h
D[7:0] Video window horizontal display start Bit[4:0
Description:

The Video Window Horizontal Display Start Bit[10:@3rm the left boundary of the video
window. The Bit[10:8] is located in the Video Wma Horizontal Display Overflow
Register (Index 83h, “7.9.4” on page 123). Therulauy is in unit of pixel.

.1 Video Window Horizontal Display End Low Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 82h
Default: 00h

D[7:0] Video window horizontal display end Bit[7:0]
Description:
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The Video Window Horizontal Display End Bit[10:03rin the right boundary of the video
window. The Bits[10:8] is located in the Video Wiow Horizontal Display Overflow
Register (Index 83h, “7.9.4” on page 123). Therutauy is in unit of pixel.

.1 Video Window Horizontal Display Overflow Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 83h

Default: 00h
D[2:0] Video window horizontal display start Bit[18]:
D3 Reserved
D[6:4] Video window horizontal display end Bit[10:8]
D7 Reserved

.1 Video Window Vertical Display Start Low Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 84h

Default: 00h
D[7:0] Video window vertical display start Bit[7:0]
Description:

The Video Window Vertical Display Start Bit[10:0brdm the top boundary of the video
window. The Bit[10:8] is located in the Video Wimd Vertical Display Overflow Register
(Index 86h, “7.9.7” on page 124). The boundariy ignit of line.

.1 Video Window Vertical Display End Low Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 85h

Default: 00h
D[7:0] Video window vertical display end Bit[7:0]
Description:

The Video Window Vertical Display End Bit[10:0] for the bottom boundary of the video
window. The Bit[10:8] is located in the Video Wimd Vertical Display Overflow Register
(Index 86h, “7.9.7” on page 124). The boundariy ignit of line.

.1 Video Window Vertical Display Overflow Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 86h

Default: 00h
D[2:0] Video window horizontal display start Bit[18]:
D3 Reserved
D[6:4] Video window horizontal display end Bit[10:8]
D7 Reserved

.1 Video Capture Frame Buffer Starting Address Low Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 87h

Default: 00h
D[7:0] Video capture frame buffer starting addre&$/B0]
Description:

The Video Capture Frame Buffer Starting Addresg1Bi0] form the video frame buffer
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starting address in unit of double-word. The B5tB] are located in the Video Capture
Frame Buffer Starting Address Middle Register (hd@8h, “7.9.9” on page 124). The
Bit[19:16] are located in the Video Frame Bufferédlow Register (Index 89h, “7.9.10” on
page 124).

.1 Video Capture Frame Buffer Starting Address Middke Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 88h
Default: 00h

D[7:0] Video capture frame buffer starting addre#§1B3:8]
.1 Video Frame Buffer Overflow Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 89h

Default: 00h
D[3:0] Video capture frame buffer starting addre#§18:16]
D[7:4] Video display frame buffer starting addresg19:16]

.1 Video Display Frame Buffer Starting Address Low Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 8Ah

Default: 00h
D[7:0] Video display frame buffer starting addresg B0]
Description:

The Video Display Frame Buffer Starting AddresqBit0] form the video display starting

address in unit of double-word. The Bit[15:8] doeated in the Video Display Frame
Buffer Starting Address Middle Register (Index 8BI7,.9.12” on page 125). The

Bits[19:16] are located in the Video Frame Buffere@low Register (Index 89h, “7.9.10”

on page 124).

This address could be different from the video waptframe buffer starting address to
perform the video display panning function.

.1 Video Display Frame Buffer Starting Address Midde Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 8Bh
Default: 00h

D[7:0] Video display frame buffer starting addresg15:8]
.1 Video Frame Buffer Offset Low Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 8Ch

Default: 00h
D[7:0] Video frame buffer offset Bit[7:0]
Description:

The Video Frame Buffer Offset Bit[11:0] form thefsd#t of the video frame buffer. The
Bit[11:8] are located in the Video Frame Buffer &#f High Register (Index 8Eh, “7.9.15”
125).

The offset defines the size of the scan line ofuiteo data captured in the video frame
buffer in unit of double word. It should slightlgrger than the actual size of captured video
image to avoid the data over stored to next scentuffer.
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.1 Video Display Frame Buffer End Address Low Regigr

Register Type: Read/Write
Read/Write Port: 3D5, Index 8Dh

Default: 00h
D[7:0] Video display frame buffer end address Bil]7:
Description:

The Video Capture Frame Buffer End Address Bit[#@jmn the end address of the video
frame buffer. The address is in unit of 16k bytdsis address defines the end address of
the capture frame buffer. It can prevent the aaotuata to destroy the other data outside
the capture frame buffer when the video data iigpuhstable.

.1 Video Frame Buffer Offset Address High Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 8Eh

Default: 00h
D[3:0] Video frame buffer offset Bit[11:8]
D[7:4] Reserved

.1 Video Capture Threshold Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 8Fh

Default: 00h
D[2:0] Video capture threshold low Bit[2:0]
D3 Reserved
D[6:4] Video capture threshold high Bit[2:0]
D7 Reserved

Description:

This register contains the video capture FIFO thoks low and the video capture FIFO
threshold high.

The threshold low defines the FIFO lower boundahjclv indicates the FIFO is full enough
and the data in the FIFO can be written into theADR But if the priority of the threshold
low is lower than others, it can wait until it ila to write the data of FIFO into the DRAM.

The threshold high defines the FIFO upper bounddxigh indicates the FIFO is about to be
overflow and the data of the FIFO must be writteio the DRAM as soon as possible.

These two thresholds should be modified to catca thaximum performance by
compromising with the CRT threshold, video displaeshold, and DRAM refresh rate, etc.

.1 Video Capture Horizontal Down Scaling Factor Regiter

Register Type: Read/Write
Read/Write Port: 3D5, Index 90h

Default: 00h
D[5:0] Video capture horizontal down scaling facBit]5:0]
D[7:6] Reserved

Description:

This register contains the video capture horizomtadvn scaling factor (HDSF). The
horizontal size of the captured video frame will $ealed to (64-HDSF)/64. Since the
scaled-down video frame maybe will not fit into thieleo display window, the margins
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outside the video display window will be cut offThis factor is not only used to fit the
window size but also is used to reduce the bandwidtjuired for the video capture and

video display.
.1 Video Capture Vertical Down Scaling Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 91h

Default: 00h
D[5:0] Vertical down scaling factor Bit[5:0]
D[7:6] Reserved

Description:

This register contains the video capture vertiaadl scaling factor (VDSF). The vertical

size of the captured video frame will be scaled@4-VDSF)/64. Since the scaled-down
video frame maybe will not fit into the video diaglwindow, the margins outside the video
display window will be cut off. This factor is nohly used to fit the window size but also is
used to reduce the bandwidth required for the vidgaiure and video display.

.1 Horizontal Up Scaling Factor and Horizontal Interpolation Accuracy Factor Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 92h

Default: 00h
D[5:0] Horizontal up scaling factor Bit[5:0]
D[7:6] Horizontal up-scaling interpolation accurdeagtor
00: replication
01: 2-phase
10: 4-phase
11: 8-phase
Description:

This field contains the video playback horizontal scaling factor fraction (HSFF). It is
combined with the horizontal scaling factor intedSFI) register (Index 94h, “7.9.21” on
page 127) to form horizontal scaling. The horiabnsize will be scaled to
1/(HSFI+(HSFF/64)). The HSFI should be zero forsgpling. The HSFI should not be
zero for down-scaling.

The Up-scaling interpolation accuracy factor cardifyothe up-scaling interpolation DDA
accuracy phases.

.1 Vertical Up Scaling Factor Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 93h
Default: 00h

D[5:0] Vertical up scaling factor Bit[5:0]
D[7:6] Video frame buffer data format selection Rif]]

for YUV format,
00: UYVY 4:2:2
01: VYUY 4:2:2
10: YUYV 4:2:2
11: YVYU 4:2:2

for RGB format,
00: RGB 5:5:5
01: RGB5:6:5
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Description:
This field contains the video playback vertical agaling factor (VUSF). The vertical size
will be scaled to 64/VUSF. If VUSF=0, the vertisae will not be scaled.

.1 Horizontal Scaling Factor Integer Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 94h

Default: 00h
D[3:0] Horizontal Scaling Factor Integer Bit[3:0]
D[7:4] Reserved

.1 Video Overlay Color Key Blue Low Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 95h

Default: 00h
D[7:0] Blue Key Bit[7:0]
Description:

This register contains the blue video overlay céky low value.

In 8-bit color mode, it is used as the color key halue.

In 16-bit color mode, it is used as the low bytealbr key low value.

In 24-bit color mode, it is used as the blue bytthe color key low value.

If the value of the graphics data is greater thaequal to the color key low value, and lower
than or equal to the color key high value, the giegdata may be replaced by video data in
the way defined by key operation mode.

.1 Video Overlay Color Green Low Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 96h

Default: 00h
D[7:0] Green Key Bit[7:0]
Description:

This register contains the green video overlayrcody low value.

In 8-bit color mode, it is invalid.

In 16-bit color mode, it is used as the high byftealor key low value.

In 24-bit color mode, it is used as the green bytide color key low value.

If the value of the graphics data is greater thaequal to the color key low value, and lower
than or equal to the color key high value, the giegdata may be replaced by video data in
the way defined by key operation mode.

.1 Video Overlay Color Red Low Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 97h

Default: 00h
D[7:0] Red Key Bit[7:0]
Description:

This register contains the red video overlay c&ly low value.

In 8-bit color mode, it is invalid.

In 16-bit color mode, it is invalid.

In 24-bit color mode, it is used as the red bytthefcolor key low value.
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If the value of the graphics data is greater thaequal to the color key low value, and lower
than or equal to the color key high value, the giegdata may be replaced by video data in
the way defined by key operation mode.

.1 Video Control Misc. Register 0

Register Type: Read/Write
Read/Write Port: 3D5, Index 98h
Default: 00h

DO Enable video capture
0: Disable video capture
1: Enable video capture
This bit could enable the video capture. If th@ead data is input through
feature connector (FC), this bit should be sete Video pause function
can be performed by disable this bit but enablevitieo playback bit.

D1 Enable video playback
0: Disable video playback
1: Enable video playback
This bit could enable the video playback. When daga of the video
frame buffer are fetched by the system, the banitimadl DRAM maybe
not enough. The video playback can be disableghin the bandwidth
but the video will not be played back.

D2 Reserved
D3 Reserved
D4 Video only display mode

0: Disable video only display mode
1: Enable video only display mode
The graphics display can be disable by setting littis This can reduce
the DRAM bandwidth especially on the full screedeo playback mode.
D5 Video capture interlace control
0: Disable video capture interlace control
1: Enable video capture interlace control
The video data input through feature connectordbel interlaced. If the
input video data are interlaced this bit shouldéie
D6 Video format selection
0: Select RGB format
1: Select YUV format
This bit is used with the video frame buffer daieniat selection field of
register CR92 to select the correct video data &rm
D7 Field Polarity Selection
0: Select Odd/*Even
1: Select *Odd/Even
This bit can select the polarity of Field signal.

.1 Video Control Misc. Register 1

Register Type: Read/Write
Read/Write Port: 3D5, Index 99h
Default: 00h

DO Enable YUV data capture

0: Capture RGB format video data

1: Capture YUV format video data

The video capture can be RGB and YUV format.
D1 Enable dithering
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0: Disable dithering

1: Enable dithering

The captured video data can be dithered for beitieo quality.
D2 Capture format select

0: Format RGB 565

1: Format RGB 555

The capture video data may be RGB 555 or RGB56hdar
D[5:3] Horizontal filter select

000: 1

001: (1/8(1+32+3z2+z3))

010: (1/4(1+22+z-2))

011: (1/2(1+2))

100: (1/8(1+22+2z2+2z3+24))

others: Reserved
D6 Enable vertical sync. interrupt

0: Disable

1: Enable

The video input vertical sync. signal could cauderrupt when this bit is

enabled.
D7 Clear vertical sync. interrupt

0: Disable

1: Enable

After the vertical sync. caused an interrupt, thitsshould be set for clear

the interrupt request.

.1 Video Chroma Key B/Y Low Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 9Ah

Default: 00h
D[7:0] Video Chroma B/Y Key Low Bit[7:0]
Description:

This register contains the blue or Y video ovedhyoma key low value.

In RGB chroma key mode, it is used as the blue bfjtbe chroma key low value.

In YUV chroma key mode, it is used as the Y of¢theoma key low value.

If the value of the video data is greater thanquat to the chroma key low value, and lower
than or equal to the chroma key high value, thewidata may be replaced graphics data in
the way defined by key operation mode.

.1 Video Chroma Key G/U Low Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 9Bh

Default: 00h
D[7:0] Video Chroma G/U Key Low Bit[7:0]
Description:

This register contains the green or U video ovettayma key low value.

In RGB chroma key mode, it is used as the grees diythe chroma key low value.

In YUV chroma key mode, it is used as the U ofcheoma key low value.

If the value of the video data is greater thanguad to the chroma key low value, and lower
than or equal to the chroma key high value, thewidata may be replaced graphics data in
the way defined by key operation mode.
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.1 Video Chroma Key R/V Low Value Register

Register Type:
Read/Write Port:
Default:

D[7:0]
Description:

Read/Write
3D5, Index 9Ch
00h

Video Chroma R/V Key Low Value Bit[7:0]

This register contains the red or V video overlagoma key low value.

In RGB chroma key mode, it is used as the red dfytee chroma key low value.

In YUV chroma key mode, it is used as the V of¢heoma key low value.

If the value of the video data is greater thanquat to the chroma key low value, and lower
than or equal to the chroma key high value, thewidata may be replaced graphics data in
the way defined by key operation mode.

.1 Video Control Misc. Register 3

Register Type:
Read/Write Port:
Default:

D7

D6

D5

D4

D3

D2

D1

DO

Read/Write
3D5, Index 9Dh
00h

Enable system memory video frame buffer

0: Disable

1: Enable

The captured frame buffer can be placed on systemary.
But this mode can only be enabled under shared-meanchitecture.
Support for Brooktree Bt819A video decoder SPtUma

0: Disable

1: Enable

Enable VMI interrupt

0: Disable

1: Enable

The VMI device could cause interrupt when thisibienabled.
Enable VMI interface

0: Disable

1: Enable

Enable VMI device access

0: Disable

1: Enable

Chroma Key Format selection

0: RGB format

1: YUV format

UV format select for video playback

0: CCIR 601 format

1. 2's complement format

UV format select for video capture

0: CCIR 601 format

1. 2's complement format

.1 Video Playback Threshold Low Value Register

Register Type:
Read/Write Port:
Default:

D7

Read/Write
3D5, Index 9Eh
00h

Reserved
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D[6:0] Video playback threshold low Bit[6:0]

Description:
This register contains the video line buffer thadHow.
The threshold low defines the video line buffer éswboundary which indicates the line

buffer is not enough and the video data shouldebd from the DRAM.
.1 Video Playback Threshold High Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index 9Fh

Default: 00h

D7 Reserved

D[6:0] Video playback threshold high Bit[6:0]
Description:

This register contains the video line buffer thadhigh.
The threshold high defines the video line buffepempboundary which indicates the data in

the video line buffer is enough.
These two thresholds (video playback thresholddow threshold high) should be modified
to get the maximum performance by compromising whign CRT threshold, video capture

threshold, and DRAM refresh rate, etc.
.1 Line Buffer Size Register

Register Type: Read/Write
Read/Write Port: 3D5, Index AOh

Default: 00h
D[7:0] Line Buffer Size Bit[7:0]
Description:
This register should be set to the line buffer siged by playback. The size is in unit of
guad-word.

.1 Video Overlay Color Key Blue High Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index Alh

Default: 00h
D[7:0] Blue Key High Value Bit[7:0]
Description:

This register contains the blue video overlay ca&ly high value.

In 8-bit color mode, it is used as the color keyhhwalue.

In 16-bit color mode, it is used as the low bytealbr key high value.

In 24-bit color mode, it is used as the blue bytthe color key high value.

If the value of the graphics data is greater thaequal to the color key low value, and lower
than or equal to the color key high value, the giegdata may be replaced by video data in
the way defined by key operation mode.

.1 Video Overlay Color Key Green High Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index A2h
Default: 00h

D[7:0] Green Key High Value Bit[7:0]

Description:
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This register contains the green video overlayrckdy high value.

In 8-bit color mode, it is invalid.

In 16-bit color mode, it is used as the high byitealor key high value.

In 24-bit color mode, it is used as the green bytide color key high value.

If the value of the graphics data is greater thaequal to the color key low value, and lower
than or equal to the color key high value, the giegdata may be replaced by video data in
the way defined by key operation mode.

.1 Video Overlay Color Key Red High Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index A3h

Default: 00h
D[7:0] Red Key High Value Bit[7:0]
Description:

This register contains the red video overlay ckky high value.

In 8-bit color mode, it is invalid.

In 16-bit color mode, it is invalid.

In 24-bit color mode, it is used as the red bytthefcolor key high value.

If the value of the graphics data is greater thaequal to the color key low value, and lower
than or equal to the color key high value, the giegdata may be replaced by video data in
the way defined by key operation mode.

.1 Video Chroma Key B/Y High Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index A4h

Default: 00h
D[7:0] Video Chroma B/Y Key High Value Bit[7:0]
Description:

This register contains the blue or Y video ovedhyoma key high value.

In RGB chroma key mode, it is used as the blue bftbe chroma key high value.

In YUV chroma key mode, it is used as the Y of¢heoma key high value.

If the value of the video data is the greater tbaequal to the chroma key low value, and
lower than or equal to the chroma key high valle, video data may be replaced by
graphics data in the way defined by key operatioalen

.1 Video Chroma Key G/U High Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index A5h

Default: 00h
D[7:0] Video Chroma G/U Key High Value Bit[7:0]
Description:

This register contains the green or U video ovettayma key high value.

In RGB chroma key mode, it is used as the greea ddythe chroma key high value.

In YUV chroma key mode, it is used as the U of¢cheoma key high value.

If the value of the video data is the greater tbaequal to the chroma key low value, and
lower than or equal to the chroma key high valle, video data may be replaced by
graphics data in the way defined by key operatioalen

.1 Video Chroma Key R/V High Value Register
Register Type: Read/Write
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Read/Write Port: 3D5, Index A6h

Default: 00h
D[7:0] Video Chroma R/V Key High Value Bit[7:0]
Description:

This register contains the red or V video overlagoma key high value.

In RGB chroma key mode, it is used as the red dfytee chroma key high value.

In YUV chroma key mode, it is used as the V of¢theoma key high value.

If the value of the video data is the greater tbaequal to the chroma key low value, and
lower than or equal to the chroma key high valbe,tideo data may be replaced graphics
data in the way defined by key operation mode.

.1 Graphics Data Alpha Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index A7h

Default: 00h
D[7:0] Graphics Data Alpha Value Bit[7:0]
Description:

The pixels of graphics data can be blended by graplata alpha value, then added with the
blended video data to generates blended data.adtweacy of the blending is 4 bits, the 4
MSBs of this register.

.1 Video Data Alpha Value Register

Register Type: Read/Write
Read/Write Port: 3D5, Index A8h

Default: 00h
D[7:0] Video Data Alpha Value Bit[7:0]
Description:

The pixels of video data can be blended by videm dépha value, then added with the
blended graphics data to generates blended ddta.adcuracy of the blending is 4 bits, the
4 MSBs of this register.

.1 Key Overlay Operation Mode Register

Register Type: Read/Write
Read/Write Port: 3D5, Index A9h

Default: 00h

D[7:4] Reserved

D[3:0] Key Overlay Operation Mode Bit[3:0]
Description:

There are two keys for graphics data and video a\aday, which are color key and chroma
key. The key overlay operation mode indicatesithg the overlay would be performed.

Operation [Operation

Mode

0000 always select graphics data

0001 select blended data when color key and chroma key,
otherwise select graphics data

0010 select blended data when color key and not chraega k
otherwise select graphics data
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0011 select blended data when color key,
otherwise select graphics data

0100 select blended data when not color key and chragga k
otherwise select graphics data

0101 select blended data when chroma key,
otherwise select graphics data

0110 select blended data when color key xor chroma key,
otherwise select graphics data

0111 select blended data when color key or chroma key,
otherwise select graphics data

1000 select blended data when not color key and notnerkey,
otherwise select graphics data

1001 select blended data when color key xnor chroma key,
otherwise select graphics data

1010 select blended data when not chroma key,
otherwise select graphics data

1011 select blended data when color key or not chronya ke
otherwise select graphics data

1100 select blended data when not chroma key,
otherwise select graphics data

1101 select blended data when not color key or chronga ke
otherwise select graphics data

1110 select blended data when not color key or not carkay,
otherwise select graphics data

1111 always select blended data

.1 Video Capture Horizontal Start Register

Register Type: Read/Write
Read/Write Port: 3D5, Index AAh

Default: 00h
D[7:0] Video Capture Horizontal Start Bit[7:0]
Description:

The Video Capture Horizontal Start Bit[10:0] indieathe left boundary of the captured
video data. The Bit[10:8] is located in the Vid€apture Horizontal Overflow Register

(Index AEh, “7.9.47” on page 138). The boundargasnted by the input video data clock.

When the signal BLANK* is valid, the video data lzontal counter starts to count.

The video data capture would be started or continvigen the video data horizontal counter
is equal to or greater than the Video Capture Hotial Start and the video data vertical

counter

The video data capture would be ended when thevddéa horizontal counter is equal to or
than the Video Capture Horizontal End ervideo data vertical counter is equal to

greater

is equal to or greater than the Video Gaptiertical Start.

or greater than the Video Capture Vertical End.

Note: This register should be set to zero at Brodkee BT819A video decoder SPI mode

2.

.1 Video Capture Horizontal End Register

Register Type: Read/Write
Read/Write Port: 3D5, Index ABh

Default:

00h
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D[7:0] Video Capture Horizontal End Bit[7:0]

Description:

The Video Capture Horizontal End Bit[10:0] indicatee right boundary of the captured

video data. The Bit[10:8] is located in the Vid€apture Horizontal Overflow Register

(Index AEh, “7.9.47” on page 138). The boundargasnted by the input video data clock.

When the signal BLANK* is valid, the video data lzontal counter starts to count.

The video data capture would be started or continvigen the video data horizontal counter
is equal to or greater than the Video Capture Hotial Start and the video data vertical
counter is equal to or greater than the Video Gaptertical Start.

The video data capture would be ended when theovddéa horizontal counter is equal to or
greater than the Video Capture Horizontal End ervideo data vertical counter is equal to
or greater than the Video Capture Vertical End.

.1 Video Capture Vertical Start Register

Register Type: Read/Write
Read/Write Port: 3D5, Index ACh

Default: 00h
D[7:0] Video Capture Vertical Start Bit[7:0]
Description:

The Video Capture Vertical Start Bit[9:0] indicdtes upper boundary of the captured video
data. The Bit[9:8] is located in the Video Capt\iertical Overflow Register (Index AFh, “
7.9.48” on page 138). The boundary is countedheyibput video data clock. In the
positive edge of the signal VDVSYNC, the video degatical counter would be reset and
then starts to count.

The video data capture would be started or continvigen the video data horizontal counter
is equal to or greater than the Video Capture Hotial Start and the video data vertical
counter is equal to or greater than the Video Gaptertical Start.

The video data capture would be ended when theovddéa horizontal counter is equal to or
greater than the Video Capture Horizontal End ervigeo data vertical counter is equal to
or greater than the Video Capture Vertical End.

.1 Video Capture Vertical End Register

Register Type: Read/Write
Read/Write Port: 3D5, Index ADh

Default: 00h
D[7:0] Video Capture Vertical End Bit[7:0]
Description:

The Video Capture Vertical End Bit[9:0] indicateethpper boundary of the captured video
data. The Bit[9:8] is located in the Video CaptMertical Overflow Register (Index Afh, “
7.9.48” on page 138). The boundary is counted byrthut video data clock. In the positive
edge of the signal VDVSYNC, the video data vertmalinter would be reset and then starts
to count.

The video data capture would be started or continvigen the video data horizontal counter
is equal to or greater than the Video Capture Hotial Start and the video data vertical
counter is equal to or greater than the Video Gaptertical Start.

The video data capture would be ended when theovddéa horizontal counter is equal to or
greater than the Video Capture Horizontal End ervigeo data vertical counter is equal to
or greater than the Video Capture Vertical End.

.1 Video Capture Horizontal Overflow Register
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Register Type: Read/Write
Read/Write Port: 3D5, Index AEh

Default: 00h
D7 Reserved
D[6:4] Video Capture Horizontal End Bit[10:8]
D3 Reserved
D[2:0] Video Capture Horizontal Start Bit[10:8]

.1 Video Capture Vertical Overflow Register

Register Type: Read/Write
Read/Write Port: 3D5, Index AFh
Default: 00h

D7 Reserved
D[6:4] Video Data Input Delay Compensation Bit[2:0]
000: no delay
001: 2ns
010: 4ns
011: 6ns
100: inversed
101: 2ns, inversed
110: 4ns, inversed
111: 6ns, inversed
This field is programmed for input video data claokd input video data
delay compensation.
D[3:2] Video Capture Vertical End Bit[9:8]
D[1:0] Video Capture Vertical Start Bit[9:8]

.1 System Memory Video Frame Buffer Setting Registet

Register Type: Read/Write
Read/Write Port: 3D5, Index BOh
Default: 00h

D[7:0] Reserved
.1 System Memory Video Frame Buffer Setting Registe2

Register Type: Read/Write
Read/Write Port: 3D5, Index Blh
Default: 00h

D[7:0] Reserved
.1 System Memory Video Frame Buffer Setting Reg. 3nal Video Control Reg.

Register Type: Read/Write
Read/Write Port: 3D5, Index B2h

Default: 00h
D7 Enable Video Decimation
0: Disable
1: Enable
D[6:5] Reserved
D4 Support for Brooktree BT819A video decoder SPtma
0: Disable

1: Enable
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D[3:0] Reserved
.1 Contrast Enhancement Mean Value Sampling Rate F&mr Register

Register Type: Read/Write
Read/Write Port: 3D5, Index B3h

Default: 00h
D[7:0] Contrast Enhancement Mean Value Sampling Ratgor Bits[7:0]
Description:

The contrast enhancement needs mean value forfieaoh. This mean value is calculated
by sampling some pixels from one video frame. Tlamg@ing rate = Contrast
Enhancement Mean Value Sampling Rate Factor / 1024.

.1 Brightness

Register Type: Read/Write
Read/Write Port: 3D5, Index B4h

Default: 00h
D[7:0] Brightness Bit[7:0]
Description:

The Brightness is an 8-bit 2's complement numb@nfr128 to +127. This value is added
with the video data to control the brightness.

.1 Contrast Enhancement Control Register

Register Type: Read/Write
Read/Write Port: 3D5, Index B5h
Default: 00h

D[2:0] Contrast Gain Bit[2:0]
000: 1.0
001: 1.0625
010: 1.125
011: 1.1875
100: 1.25
101: 1.3125
110: 1.375
111: 1.4375
D[5:3] Contrast Mean Frame Samples Bit[2:0]
000: 2 frames
001: 4 frames
010: Reserved
011: 8 frames
100: Reserved
101: Reserved
110: Reserved
111: 16 frames
D[7:6] Contrast Mean Pixel Samples Bit[1:0]
00: 2048 pixels
01: 4096 pixels
10: 8192 pixels
11: 16384 pixels

.1 Video Control Misc. Register 4
Register Type: Read/Write
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Read/Write Port: 3D5, Index B6h
Default: 00h

D[1:0] CPU Writing Video Data Type
00: RGB 555
01: YUV 422
10: RGB 565
11: Reserved
D2 Enable YUV 420 mode
0: Disable
1: Enable
D[7:3] Reserved

.1 Video U Plane Starting Address Low Register

Register Type: Read/Write
Read/Write Port: 3D5, Index B7h
Default: 00h

D[7:0] Video U Plane Starting Address Low Bit[7:0]
.1 Video U Plane Starting Address Middle Register

Register Type: Read/Write
Read/Write Port: 3D5, Index B8h
Default: 00h

D[7:0] Video U Plane Starting Address Middle Bit[85b:
.1 Video UV Plane Starting Address High Register

Register Type: Read/Write
Read/Write Port: 3D5, Index B9h

Default: 00h
D[7:4] Video V Plane Starting Address High Bit[19]16
D[3:0] Video U Plane Starting Address High Bit[19}16

.1 Video V Plane Starting Address Low Register

Register Type: Read/Write
Read/Write Port: 3D5, Index BAh
Default: 00h

D[7:0] Video V Plane Starting Address Low Bit[7:0]
.1 Video V Plane Starting Address Low Register

Register Type: Read/Write
Read/Write Port: 3D5, Index BBh
Default: 00h

D[7:0] Video V Plane Starting Address Middle Bit[85:
.1 Video UV Plane Offset Register

Register Type: Read/Write
Read/Write Port: 3D5, Index BCh
Default: 00h

D[7:0] Video UV Plane Offset Bit[7:0]
.1 Video UV Plane Offset High Register
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Register Type: Read/Write
Read/Write Port: 3D5, Index BDh

Default: 00h
D[7:4] Reserved
D[3:0] Video UV Plane Offset Bit[11:8]

.1 Index Register of TV-OUT Registers

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh
Default: 00h

D[7:0] TV-OUT Register Index

Note: For detail TV-OUT Registers description, plase refer to “7.13 TV OUT
Registers” on page 155.

.1 Data Register of TV-OUT Registers

Register Type: Read/Write
Read/Write Port: 3D5, Index E1h
Default: 00h

D[7:0] TV-OUT Register Data

Note: For detail TV-OUT Registers description, plase refer to “7.13 TV OUT
Registers” on page 155.
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1 PCI Configuration Registers
.1 Configuration Register 00h
Register Type: Read

Read Port: 0000h
Default: 63261039h
D[31:16] Device ID
SiS6326 Device ID is 6326h
D[15:0] Vendor ID

Integrated Vendor ID is 1039h
.1 Configuration Register 04h
Register Type: Read/Write

Read Port: 0004h
Default: 02200004h
D[26:25] DEVSEL* timing (= 01, Read Only)
00: fast
01: medium (fixed at this value)
10: slow
D21 66 MHz Capable

0: Support 33MHz

1: Support 66 MHz (fixed at this value)
D12 Capabilities List

0: does not implement a list of capabilities

1: implements a list of capabilities

D5 VGA Palette Snoop
0: Disable
1: Enable

D3 Bus Master

0: Device is not a bus master

1. Device is a bus master (fixed at this value)
D1 Memory Space

0: Disable

1. Enable
DO I/O Space

0: Disable

1. Enable

.1 Configuration Register 08h
Register Type: Read

Read Port: 0008h
Default: 030000AXh
D[31:8] Class Code (= 030000h)
D[7:0] Revision ID (= Axh, for Rev. Ax)

.1 Configuration Register 10h

Register Type: Read/Write
Read Port: 0010h
Default: 00000008h

D[31:0] 32-bit memory base register for 4MB linegarhe buffer
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.1 Configuration Register 14h
Register Type: Read/Write

Read Port: 0014h
Default: 00000000h
D[31:0] 32-bit memory base register for 64KB memuorgpped I/O

.1 Configuration Register 18h
Register Type: Read/Write

Read Port: 0018h
Default: 00000001h
D[31:0] 32-bit 1/0 base register for 16 /0O spaceickhis reserved for VMI
interface

.1 Configuration Register 2Ch
Register Type: Read/Write Once Only

Read Port: 002Ch

Default: 00000000h
D[31:16] Subsystem ID
D[15:0] Subsystem Vendor ID

.1 Configuration Register 30h
Register Type: Read/Write

Read Port: 0030h
Default: 000C0000h
D[31:11] Expansion ROM Base Address
DO ROM Enable Bit
0: Disable
1: Enable

.1 Configuration Register 3Ch
Register Type: Read/Write

Read Port: 003Ch

Default: 00000100h
If D3 of SRE (“7.7.11” on page 88) is 1, then
D[15:8] Interrupt Pin (= 01h, Read Only)
D[7:0] Interrupt Line (= 00h)
If D3 of SRE (“7.7.11” on page 88) is 0, then
D[15:8] Interrupt Pin (= 00h, Read Only)

D[7:0] Interrupt Line (= 00h)
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1 AGP Configuration Registers
Note: All the registers described in this section carabcessed only when AGP is enable.

.1 Configuration Register 34h
Register Type: Read Only

Read Port: 0034h
Default: 00000050h
D[7:0] Capabilities list offset pointer (Read Only)

.1 Configuration Register 50h
Register Type: Read Only

Read Port: 0050h
Default: 00105c02h
D[23:20] Major revision number
D[19:16] Minor revision number
D[15:8] Pointer to next item
D[7:0] Cap_ID: value 02h identifies the list iters jpertaining to AGP register

.1 Configuration Register 54h
Register Type: Read Only

Read Port: 0054h
Default: 01000003h
D[31:24] Maximum number of AGP command requests
D9 Side band addressing support
0: Not support
1: Support
D1 2X mode support
0: Not support
1: Support
DO 1X mode support
0: Not support
1: Support

.1 Configuration Register 58h
Register Type: Read/Write

Read Port: 0058h
Default: 00000000h
D[31:24] Maximum number of AGP requests can be eangde
D9 1. side band address mode enable
0: sideband address mode disable
D8 1: AGP enable
0: AGP disable
D1 1: 2X mode enable
0: 2X mode disable
DO 1. 1X mode enable
0: 1X mode disable

.1 Configuration Register 5Ch

Register Type: Read
Read Port: 005Ch
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Default: 00000000h
D[15:8] NULL: 00h indicates final item in the caplty list
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1 MPEG Video Decoder Registers
.1 IDCT Coefficient Register

Register Type: Read/Write
Read/Write Port: 8600h~86FFh
Default: all 0

All Memory Mapped /0O 86XX are decoded into thisAD coefficient register. The
definitions of the bit fields in this register deygeon the value of MCMDMODE (3C4h,
Index 39h, "7.7.60" on page 138). If it is seOtdhe definitions of the bit fields are:

D[11:0] 12-bit Dequantized IDCT Coefficient
D[15:12] Reserved

D[21:16] 6-bit IDCT Run Length Coefficient
D[31:22] Reserved

If MCMDMODE is set to 1, then there are three comthtypes which are identified by D31
(rvmode[1] ) and D15 ( rvmode[0] ).

Type 1. rvymode[1:0] = 00 (for two run-value paid)ose values are between -256 and 255)

D[8:0] 9-bit Dequantized IDCT CoefficientO
D[14:9] 6-bit IDCT Run Length CoefficientO
D[24:16] 9-bit Dequantized IDCT Coefficientl
D[30:25] 6-bit IDCT Run Length Coefficientl

Type 2. rvmode[1:0] = 01 (for one run-value paihose value is between 256 and 2047 or
between -2048 and -257)

D[8:0] Reserved
D[14:9] 6-bit IDCT Run Length Coefficient
D[27:16] 12-bit Dequantized IDCT Coefficient
D[30:28] Reserved
Type 3. rvmode[1:0] = 10 (for one run-value paihose value is between -256 and 255)
D[8:0] 9-bit Dequantized IDCT Coefficient
D[14:9] 6-bit IDCT Run Length Coefficient
D[30:16] Reserved

.1 Macro-Block Type Register

Register Type: Read/Write
Read/Write Port:  8700h~8703h

Default: allo
D[31:28] Sub-Pixel Compensation Flag of the Fourtbtiwh Vector: filflgd[3:0]
Bit definitions are the same as filflga[3:0].
D[27:24] Sub-Pixel Compensation Flag of the ThirdtMo Vector: filflgc[3:0]

Bit definitions are the same as filflga[3:0].
D[23:20] Sub-Pixel Compensation Flag of the Secomdidm Vector: filflgb[3:0]
Bit definitions are the same as filflga[3:0].
D[19:16] Sub-Pixel Compensation Flag of the Firsttidio Vector: filflga[3:0]
filflga3: for chrominance block in vertical direch
1. enable sub-pixel compensation
0: disable
filflga2: for chrominance block in horizontal ditémn
1. enable sub-pixel compensation
0: disable
filflgal: for luminance block in vertical direction
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1: enable sub-pixel compensation

0: disable

filflga0: for luminance block in horizontal direota
1: enable sub-pixel compensation

0: disable

Field Type

1: Bottom Field

0: Top Field or Frame Picture

In MPEG-1, always set to 0.

DCT Encoding Type

1: Field Based DCT for Frame Picture

0: Frame Based DCT for Frame Picture

If picture type is field picture, always set to 1.

In MPEG-1, it is always setto O.

Motion Compensation Mode Bit[1:0]

If picture type is frame picture,

00: Intra Macro-Block

01: Field Mode Compensation

10: Frame Mode Compensation

11: Dual Prime Mode Compensation

If picture type is field picture,

00: Intra Macro-Block

01: Field Mode Compensation

10: 16*8 Mode Compensation

11: Dual Prime Mode Compensation

In MPEG-1, only frame mode compensation is used.
Picture Type Flag

1: Field Picture

0: Frame Picture

In MPEG-1, only frame picture is used.
Backward Compensation Flag

1: Required

0: Not Required

Forward Compensation Flag

1: Required

0: Not Required

Macro-Block Intra Flag

1: Current Macro-Block is Intra Macro-Block.

0: Current Macro-Block is not Intra Macro-Block
Flag of Wait for Page Flip End

1: Wait for Flipping End Signal

0: Do not Wait for Flipping End Signal

Flag of Last Macro-Block of Each Picture

1: Last Macro-Block of a Picture

0: Not the Last Macro-Block of a Picture

Coded Block Pattern: cbp[5:0]

cbp[5] =1, if YO block IDCT data exists in the stre
cbp[4] =1, if Y1 block IDCT data exists in the stre
cbp[3] =1, if Y2 block IDCT data exists in the stre
cbp[2] =1, if Y3 block IDCT data exists in the stre
cbp[1] =1, if Cb block IDCT data exists in the stne
cbp[0] =1, if Cr block IDCT data exists in the stne
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.1 Macro-Block Address Register

Register Type: Read/Write
Read/Write Port: 8704h~8707h

Default: allo
D[5:0] X Coordinate of Current Macro-Block Bit[5:0]
D[9:6] Reserved
D[11:10] Current Buffer Select Bit[1:0]

00: Use Buffer0
01: Use Bufferl
10: Use Buffer2
11: Use Buffer3

D[15:12] Reserved
D[21:16] Y Coordinate of Current Macro-Block Bit[3:0
D[31:22] Reserved

Description:

The X and Y coordinate of current macro-block pn¢slee position in a frame or field
picture in macro-block unit.

.1 The First Motion Vector Register

Register Type: Read/Write
Read/Write Port: 8708h~870Bh

Default: allo
D[9:0] X Direction Vector Relative to Buffer OrigiBit[9:0] in Pixel Unit
D[11:10] Buffer Select Bit[1:0]

00: Reference Buffer0
01: Reference Bufferl
10: Reference Buffer2
11: Reference Buffer3

D[14:12] Reserved
D15 X Direction Chrominance Vector Add One Flag
1: Add one
0: not
D[25:16] Y Direction Vector Relative to Buffer OrigiBit[9:0] in Pixel Unit
D[30:26] Reserved
D31 Y Direction Chrominance Vector Add One Flag
1: Add one
0: not
Description:

The X and Y Direction Chrominance Vector Add Onadd are set to 1 when the PMV
values of x and y direction equal to -(4m+1), whexe0, 1, 2, 3, ...

.1 The Second Motion Vector Register

Register Type: Read/Write
Read/Write Port: 870Ch~870Fh
Default: all 0

The definitions of the bit fields are the samelasé of the First Motion Vector Register.
.1 The Third Motion Vector Register

Register Type: Read/Write
Read/Write Port: 8710h~8713h
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Default: allo
The definitions of the bit fields are the samelasé of the First Motion Vector Register.
.1 The Fourth Motion Vector Register

Register Type: Read/Write
Read/Write Port: 8714h~8717h
Default: all o

The definitions of the bit fields are the samelasé of the First Motion Vector Register.
.1 Dummy Register 1
Register Type:  Write

Write Port: 8718h
Default: allo
Description:

This register is written at the end of the Motioan@pensation Parameter series to indicate
the end of the Motion Compensation Parameters. cbident written into this register is
ignored because there is no physical device foctimeent storage.

.1 Dummy Register 2
Register Type:  Write

Write Port: 871Ch
Default: allo
Description:

This register is written at the end of every blo€RDCT coefficients to indicated the end of
one 8x8 IDCT block. The content written into tiegister is ignored because there is no
physical device for the content storage.

.1 MPEG Page Flip Buffer Register

Register Type: Read/Write
Read/Write Port: 8720h~8723h
Default: all o

D[1:0] Buffer Select for Video Playback Page Flip
00: Use Buffer0
01: Use Bufferl
10: Use Buffer2
11: Use Buffer3

D2 Even/Odd Field Select

1: Even Field

0: Odd Field or Frame Picture
D[31:3] Reserved

.1 Line Offset Register

Register Type: Read/Write
Read/Write Port: 8724h~8727h

Default: allo
D[7:0] Luminance Line Offset in Double Word Unit
D[15:8] Reserved
D[23:16] Chrominance Line Offset in double Word Unit

D[30:24] Reserved
D31 Scan Type of the Current DCT-Encoded Block
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1: Alternate Scan
0: Zig-Zag Scan

.1 Y Section Start Address of MPEG BufferO Register

Register Type: Read/Write
Read/Write Port: 8728h~872Bh

Default: allo
D[31:20] Reserved
D[19:0] Y Section Start Address of MPEG BufferO iouble Word Unit

.1 Cb Section Start Address of MPEG BufferO Register

Register Type: Read/Write
Read/Write Port: 872Ch~872Fh

Default: allo
D[31:20] Reserved
D[19:0] Cb Section Start Address of MPEG Buffer@iouble Word Unit

.1 Cr Section Start Address of MPEG BufferO Register

Register Type: Read/Write
Read/Write Port: 8730h~8733h

Default: allo
D[31:20] Reserved
D[19:0] Cr Section Start Address of MPEG Buffer@auble Word Unit

.1 Y Section Start Address of MPEG Bufferl Register

Register Type: Read/Write
Read/Write Port: 8734h~8737h

Default: allo
D[31:20] Reserved
D[19:0] Y Section Start Address of MPEG Bufferl iouble Word Unit

.1 Cb Section Start Address of MPEG Bufferl Register

Register Type: Read/Write
Read/Write Port: 8738h~873Bh

Default: allo
D[31:20] Reserved
D[19:0] Cb Section Start Address of MPEG BufferDiouble Word Unit

.1 Cr Section Start Address of MPEG Bufferl Register

Register Type: Read/Write
Read/Write Port: 873Ch~873fh

Default: allo
D[31:20] Reserved
D[19:0] Cr Section Start Address of MPEG BufferlDauble Word Unit

.1 Y Section Start Address of MPEG Buffer2 Register

Register Type: Read/Write
Read/Write Port: 8740h~8743h
Default: all 0

D[31:20] Reserved
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D[19:0] Y Section Start Address of MPEG Buffer2 iouble Word Unit
.1 Cb Section Start Address of MPEG Buffer2 Register

Register Type: Read/Write
Read/Write Port: 8744h~8747h

Default: allo
D[31:20] Reserved
D[19:0] Cb Section Start Address of MPEG BufferDiouble Word Unit

.1 Cr Section Start Address of MPEG Buffer2 Register

Register Type: Read/Write
Read/Write Port: 8748h~874Bh

Default: allo
D[31:20] Reserved
D[19:0] Cb Section Start Address of MPEG BufferDiouble Word Unit

.1 Y Section Start Address of MPEG Buffer3 Register

Register Type: Read/Write
Read/Write Port: 874Ch~874Fh

Default: allo
D[31:20] Reserved
D[19:0] Y Section Start Address of MPEG Buffer3 iouble Word Unit

.1 Cb Section Start Address of MPEG Buffer2 Register

Register Type: Read/Write
Read/Write Port:  8750h~8753h

Default: allo
D[31:20] Reserved
D[19:0] Cb Section Start Address of MPEG Buffer®iouble Word Unit

.1 Cr Section Start Address of MPEG Buffer2 Register

Register Type: Read/Write
Read/Write Port: 8754h~8757h

Default: allo
D[31:20] Reserved
D[19:0] Cb Section Start Address of MPEG Buffer®iouble Word Unit

.1 MPEG Status Register
Register Type: Read

Read Port: 8758h~875Bh
Default: xxh
D[31:19] Reserved
D18 Motion Compensation Status

1: Motion Compensation Busy
0: Motion Compensation Free

D17 IDCT Status
1: IDCT Busy
0. IDCT Free
D16 MPEG decoder Idle Status

1: MPEG decoder Idle
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0: MPEG decoder Busy
D[15:0] Available Command Queue Length
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1 TV OUT Registers
Index Register of TV-OUT Registers

Register Type:
Read/Write Port:
Default:

D[7:0]

Read/Write
3D5, Index EOh
00h

TV-OUT Register Index

Data Register of TV-OUT Registers

Register Type:
Read/Write Port:
Default:

D[7:0]

Read/Write
3D5, Index E1lh
00h

TV-OUT Register Data

.1 VRO: Basic TV Function Control Register

Register Type:
Read/Write Port:

Default:
D[7:5]

D4

D3

D2

D1

DO

Read/Write

3D5, Index EOh, Index 00h
3D5, Index E1h

00h

FSEL, TV antiflicker mode selection
000: No filtering

001: Light filtering

010: Median filtering

011: Strong filtering

1xx: Adaptive filtering

COMPN, Composite signal out

0: Enable Composite TV siganl out
1: Disable Composite TV signal out
SVIDEON, S-Video signal out

0: Enable S-Video signal out

1. Disable S-Video signal out
ENTV, Enable TV mode

0: Disable

1: Enable

SHRINK, Shrink VGA vertical display to fit intoM mode
0: Normal, no shrinking

1. Shrink

REGODD, Set interlace scan mode
0: Set non-interlace scan mode, odd lines areyaldsplayed.
1: Set interlace scan mode

.1 VR1: Vertical Shrink Scale

Register Type:

Read/Write Port:

Default:
D[7:0]

Read/Write

3D5, Index EOh, Index 01h
3D5, Index E1h
00h

TVSCALE[7:0]

.1 VR2: Phase Increment for Sub-carrier Frequency @neration 1

Register Type:

Read/Write
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Read/Write Port: 3D5, Index EOh, Index 02h
3D5, Index E1h
Default: 00h

D7 NTSC/PAL mode select
0: Select NTST mode TV output
1: Select PAL mode TV output
D[6:0] FSC[22:16]

.1 VR3: Phase Increment for Sub-carrier Frequency @®neration 2

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 03h
3D5, Index E1h

Default: 00h

D[7:0] FSC[15:8]
.1 VR4: Phase Increment for Sub-carrier Frequency @®neration 3

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 04h
3D5, Index E1h

Default: 00h

D[7:0] FSC[7:0]
.1 VR5: TV Vertical Active Start; Odd Field

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 05h
3D5, Index E1h

Default: 00h

D[7:0] RTVACTSO[7:0]
Note: RTVACTSOI[9:8] are located in VR9 D[1:0].
.1 VR6: TV Vertical Active Start: Even Field

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 06h
3D5, Index E1h

Default: 00h

D[7:0] RTVACTSE[7:0]
Note: RTVACTSE[9:8] are located in VR9 D[3:2].
.1 VR7: TV Vertical Active End: Odd Field

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 07h
3D5, Index E1h

Default: 00h

D[7:0] RTVACTEOQ[7:0]
Note: RTVACTEOJ9:8] are located in VR9 D[5:4].
.1 VR8: TV Vertical Active End: Even Field

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 08h
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3D5, Index E1h
Default: 00h

D[7:0] RTVACTEE[7:0]
Note: RTVACTEE[9:8] are located in VR9 D[7:6].
.1 VR9: Overflow Register 1

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 09h
3D5, Index E1h

Default: 00h
D[1:0] RTVACTSO[9:8]
D[3:2] RTVACTSE[9:8]
D[5:4] RTVACTEO[9:8]
D[7:6] RTVACTEE[9:8]

.1 VROA: TV Vertical SYNC End: Odd Field

Register Type: Read/Write

Read/Write Port:  3D5, Index EOh, Index OAh
3D5, Index E1h

Default: 00h

D[7:0] RVSYNCEOQ[7:0]
Note: RVSYNCEO[9:8] are located in VROE DJ[1:0].
.1 VROB: TV Vertical Equalizerl End: Odd Field

Register Type: Read/Write

Read/Write Port:  3D5, Index EOh, Index OBh
3D5, Index E1h

Default: 00h

D[7:0] RVEQ1EO][7:0]
Note: RVEQ1EQ[9:8] are located in VROE D[3:2].
.1 VROC: TV Vertical Equalizer2 End: Odd Field

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index OCh
3D5, Index E1h

Default: 00h

D[7:0] RVEQZ2EQ][7:0]
Note: RVEQ2EQ[9:8] are located in VROE D[5:4].
.1 VROD: TV Vertical SYNC End: Even Field

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index ODh
3D5, Index E1h

Default: 00h

D[7:0] RVSYNCEE[7:0]
Note: RVSYNCEE[9:8] are located in VROE D[7:6].
.1 VROE: Overflow Register 2
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Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index OEh
3D5, Index E1h

Default: 00h
D[1:0] RVSYNCEQ[9:8]
D[3:2] RVEQ1EO[9:8]
D[5:4] RVEQ2EO][9:8]
D[7:6] RVEQ1EE[9:8]

.1 VROF: TV Vertical Equalizerl End: Even Field

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index OFh
3D5, Index E1h

Default: 00h

D[7:0] RVEQ1EE[7:0]
Note: RVEQLEE[9:8] are located in VR13 D[1:0].
.1 VR10: TV Vertical Equalizer2 End: Even Field

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 10h
3D5, Index E1h

Default: 00h

D[7:0] RVEQ2EE[7:0]
Note: RVEQZ2EE[9:8] are located in VR13 D[3:2].
.1 VR11: TV Vertical Counter Initial Value

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 11h
3D5, Index E1h
Default: 00h
D[7:0] RTVVCINI[7:0]
Note: RTVVCINI[9:8] are located in VR13 D[5:4].
.1 VR12: Line Buffer Read Address Initial Value

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 12h
3D5, Index E1h

Default: 00h

D[7:0] RAINI[7:0]
Note: RAINI[9:8] are located in VR13 D[7:6].
.1 VR13: Overflow Register 3

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 13h
3D5, Index E1h

Default: 00h

Register Type: Read/Write

D[1:0] RVEQ1EE[9:8]
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D[3:2] RVEQ2EE[9:8]
D[5:4] RTVVCINI[9:8]
D[7:6] RAINI[9:8]
.1 VR14: Frame 1 Burst Start: Odd Field
Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 14h

3D5, Index E1h
Default: 00h

D[7:0] RF1BRSTSO[7:0]

Note: RF1BRSTSO[9:8] are located in VR18 D[1:0].

.1 VR15: Frame 1 Burst Start: Even Field

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 15h
3D5, Index E1h

Default: 00h

D[7:0] RF1BRSTSE[7:0]

Note: RF1BRSTSE[9:8] are located in VR18 D[3:2].

.1 VR16: Frame 1 Burst End: Odd Field

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 16h
3D5, Index E1h

Default: 00h

D[7:0] RF1BRSTEO[7:0]

Note: RF1BRSTEOI[9:8] are located in VR18 D[5:4].

.1 VR17: Frame 1 Burst End: Even Field

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 17h
3D5, Index E1h

Default: 00h

D[7:0] RF1BRSTEE[7:0]

Note: RF1BRSTEE[9:8] are located in VR18 D[7:6].

.1 VR18: Overflow Register 4

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 18h
3D5, Index E1h

Default: 00h
D[1:0] RF1BRSTSO[9:8]
D[3:2] RF1BRSTSE[9:8]
D[5:4] RF1BRSTEQ[9:8]
D[7:6] RF1BRSTEE[9:8]

.1 VR19: Frame 2 Burst Start: Odd Field

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 19h
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3D5, Index E1h
Default: 00h

D[7:0] RF2BRSTSO[7:0]
Note: RF2BRSTSOJ[9:8] are located in VR1D DJ[1:0].
.1 VR1A: Frame 2 Burst Start: Even Field

Register Type: Read/Write

Read/Write Port:  3D5, Index EOh, Index 1Ah
3D5, Index E1h

Default: 00h

D[7:0] RF2BRSTSE[7:0]
Note: RF2BRSTSE[9:8] are located in VR1D D[3:2].
.1 VR1B: Frame 2 Burst End: Odd Field

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 1Bh
3D5, Index E1h

Default: 00h

D[7:0] RF2BRSTEQ[7:0]
Note: RF2BRSTEOI[9:8] are located in VR1D DI[5:4].
.1 VR1C: Frame 2 Burst End: Even Field

Register Type: Read/Write
Read/Write Port:  3D5, Index EOh, Index 1Ch
3D5, Index E1h
Default: 00h
D[7:0] RF2BRSTEE[7:0]
Note: RF2BRSTEE[9:8] are located in VR1D D[7:6].
.1 VR1D: Overflow Register 5

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 1Dh
3D5, Index E1h

Default: 00h
D[1:0] RF2BRSTSO[9:8]
D[3:2] RF2BRSTSE[9:8]
D[5:4] RF2BRSTEQ[9:8]
D[7:6] RF2BRSTEE[9:8]

.1 VR1E: Half Line Definition for Vertical SYNC/Equ al./Display

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 1Eh
3D5, Index E1h

Default: 00h

D7 RTVACTSOh

0: Odd field TV Active Video start at the half 6¥ scan line

1: Odd field TV Active Video start at the begingiaf TV scan line
D6 RTVACTSEh
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0: Even field TV Active Video start at the half BY scan line
1: Even field TV Active Video start at the begingiof TV scan line
D5 RTVACTEOh
0: Odd field TV Active Video end at the half of T8¢an line
1: Odd field TV Active Video end at the end of B¥an line
D4 RTVACTEEh
0: Even field TV Active Video end start at thefl@all TV scan line
1: Even field TV Active Video end at the end of Evan line
D3 RVSYNCEOh
0: Odd field TV Vertical SYNC end at the half of T8¢an line
1: Odd field TV Vertical SYNC end at the end of Evan line
D2 RVEQ1EOh
0: Odd field TV First Equalizer end at the halfléf scan line
1: Odd field TV First Equalizer end at the enddfscan line
D1 RVEQ2EOh
0: Odd field TV Second Equalizer end at the h&lf'\d scan line
1: Odd field TV Second Equalizer end at the ent\dfcan line
DO RVSYNCEEh
0: Even field TV Vertical SYNC end at the halfD¥ scan line
1: Even field TV Vertical SYNC end at the end &f $can line

.1 VR1F: SYNC Slop/Level

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 1Fh
3D5, Index E1h

Default: 00h

D7 RVEQ1EEh
0: Even field TV First Equalizer end at the hdlf BV scan line
1: Even field TV First Equalizer end at the end’®fscan line
D6 RVEQZ2EEh
0: Even field TV Second Equalizer end at the b&lfTV scan line
1: Even field TV Second Equalizer end at the eintivoscan line

D[5:1] RSYSLOP[4:0]
TV horizontal SYNC expansion slop
DO RSYNCLVI[8]

TV horizontal SYNC level Bit[8]
Bit[7:0] are located in VR20 D[7:0]

.1 VR20: TV Horizontal SYNC Level

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 20h
3D5, Index E1h

Default: 00h

D[7:0] RSYNCLV[7:0]
.1 VR21: Vertical State Initial Value

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 21h
3D5, Index E1h

Default: 00h

D[7:5] Reserved
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D[4:0] RVSTINI[4:0]
.1 VR22: TV Horizontal Cycle Count

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 22h
3D5, Index E1h

Default: 00h

D[7:0] HTVCOUNT[7:0]
Note: HTVCOUNT[11:8] are located in VR24 D[3:0].
.1 VR23: TV Horizontal Burst Start

Register Type: Read/Write
Read/Write Port:  3D5, Index EOh, Index 23h
3D5, Index E1h
Default: 00h
D[7:0] RHBURSTS[7:0]
Note: RHBURSTS[11:8] are located in VR24 DJ[7:4].
.1 VR24: Overflow Register 6

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 24h
3D5, Index E1h

Default: 00h
D[7:4] RHBURSTS[11:8]
D[3:0] HTVCOUNT[11:8]

.1 VR25: TV Horizontal Burst End

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 25h
3D5, Index E1h
Default: 00h
D[7:0] RHBURSTE[7:0]
Note: RHBURSTE[11:8] are located in VR24 D[3:0].
.1 VR26: TV Horizontal Blank End

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 26h
3D5, Index E1h

Default: 00h

D[7:0] RHBLKE[7:0]
Note: RHBLKE[11:8] are located in VR27 D[7:4].
.1 VR27: Overflow Register 7

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 27h
3D5, Index E1h

Default: 00h

D[7:4] RHBLKE[11:8]
D[3:0] RHBURSTE[11:8]
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.1 VR28: TV Horizontal SYNC Start

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 28h
3D5, Index E1h

Default: 00h

D[7:0] RHSYS[7:0]
Note: RHSYS[11:8] are located in VR2A D[3:0].
.1 VR29: TV Horizontal SYNC Start: Half Line

Register Type: Read/Write
Read/Write Port:  3D5, Index EOh, Index 29h
3D5, Index E1h
Default: 00h
D[7:0] RHFSYS[7:0]
Note: RHFSYS[11:8] are located in VR2A D[7:4].
.1 VR2A: Overflow Register 8

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 2Ah
3D5, Index E1lh

Default: 00h
D[7:4] RHFSYS[11:8]
D[3:0] RHSYS[11:8]

.1 VR2B: TV Horizontal SYNC Expansion2 Start

Register Type: Read/Write
Read/Write Port:  3D5, Index EOh, Index 2Bh
3D5, Index E1h
Default: 00h
D[7:0] RHSYEXP2S[7:0]
Note: RHSYEXP2S[11:8] are located in VR2D DI[3:0].
.1 VR2C: TV Horizontal SYNC Expansion2 End

Register Type: Read/Write

Read/Write Port:  3D5, Index EOh, Index 2Ch
3D5, Index E1h

Default: 00h

D[7:0] RHSYEXP2E[7:0]
Note: RHSYEXP2E[11:8] are located in VR2D DJ[7:4].
.1 VR2D: Overflow Register 9

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 2Dh
3D5, Index Elh

Default: 00h

D[7:4] RHSYEXP2E[11:8]
D[3:0] RHSYEXP2S[11:8]
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.1 VR2E: TV Equalizer Pulse End

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 2Eh
3D5, Index E1h

Default: 00h

D[7:0] RHEQPLE[7:0]
Note: RHEQPLE[11:8] are located in VR30 D[3:0].
.1 VR2F: TV Equalizer Pulse End: Half Line

Register Type: Read/Write
Read/Write Port:  3D5, Index EOh, Index 2Fh
3D5, Index E1h
Default: 00h
D[7:0] RHFEQPLE[7:0]
Note: RHFEQPLE[11:8] are located in VR30 D[7:4].
.1 VR30: Overflow Register 10

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 30h
3D5, Index E1h

Default: 00h
D[7:4] RHFEQPLE[11:8]
D[3:0] RHEQPLE[11:8]

.1 VR31: TV SYNC Pulse End

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 31h
3D5, Index E1h
Default: 00h
D[7:0] RHSYPLE[7:0]
Note: RHSYPLE[11:8] are located in VR33 D[3:0].
.1 VR32: TV SYNC Pulse End: Half Line

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 32h
3D5, Index E1h

Default: 00h

D[7:0] RHFSYPLE[7:0]
Note: RHFSYPLE[11:8] are located in VR33 D[7:4].
.1 VR33: Overflow Register 11

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 33h
3D5, Index E1h

Default: 00h

D[7:4] RHFSYPLE[11:8]
D[3:0] RHSYPLE[11:8]
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.1 VR34: TV Equalizer SYNC Expansion2 End

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 34h
3D5, Index E1h

Default: 00h

D[7:0] RHEQSYE[7:0]
Note: RHEQSYE[11:8] are located in VR36 D[3:0].
.1 VR35: TV Equalizer SYNC Expansion2 End: Half Line

Register Type: Read/Write
Read/Write Port:  3D5, Index EOh, Index 35h
3D5, Index E1h
Default: 00h
D[7:0] RHFEQSYE[7:0]
Note: RHFEQSYE[11:8] are located in VR36 D[7:4].
.1 VR36: Overflow Register 12

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 36h
3D5, Index E1h

Default: 00h
D[7:4] RHFEQSYE[11:8]
D[3:0] RHEQSYE[11:8]

.1 VR37: TV SYNC SYNC-Expansion2 End

Register Type: Read/Write
Read/Write Port:  3D5, Index EOh, Index 37h
3D5, Index E1h
Default: 00h
D[7:0] RHSYSYE[7:0]
Note: RHSYSYE[11:8] are located in VR39 D[3:0].
.1 VR38: TV SYNC SYNC-Expansion2 End: Half Line

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 38h
3D5, Index E1h

Default: 00h

D[7:0] RHFSYSYE[7:0]
Note: RHFSYSYE[11:8] are located in VR39 D[7:4].
.1 VR39: Overflow Register 13

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 39h
3D5, Index E1h

Default: 00h

D[7:4] RHFSYSYE[11:8]
D[3:0] RHSYSYE[11:8]



- 149 -

.1 VR3A: TV Horizontal Active Start

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 3Ah
3D5, Index E1h

Default: 00h

D[7:0] RHACTS[7:0]
Note: RHACTS[11:8] are located in VR3C D[3:0].
.1 VR3B: TV Horizontal Blank-Expansion2 End

Register Type: Read/Write
Read/Write Port:  3D5, Index EOh, Index 3Bh
3D5, Index E1h
Default: 00h
D[7:0] RHBK2XPE[7:0]
Note: RHBK2XPE[11:8] are located in VR3C D[7:4].
.1 VR3C: Overflow Register 14

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 3Ch
3D5, Index E1h

Default: 00h
D[7:4] RHBK2XPE[11:8]
D[3:0] RHACTS[11:8]

.1 VR3D: TV Horizontal Blank-Expansion2 End: Half Line

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 3Dh
3D5, Index E1h
Default: 00h
D[7:0] RHFBK2XPE[7:0]
Note: RHFBK2XPE[11:8] are located in VR3F D[3:0].
.1 VR3E: TV Horizontal Active End

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 3Eh
3D5, Index E1h

Default: 00h

D[7:0] RHACTE[7:0]
Note: RHACTE[11:8] are located in VR3F D[7:4].
.1 VR3F: Overflow Register 15

Register Type: Read/Write

Read/Write Port: 3D5, Index EOh, Index 3Fh
3D5, Index E1h

Default: 00h

D[7:4] RHACTE[11:8]
D[3:0] RHFBK2XPE[11:8]
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.1 VR40: TV Horizontal Active End: Half Line

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 40h
3D5, Index E1h
Default: 00h
D[7:0] RHFACTE([7:0]
Note: RHFACTE[11:8] are located in VR41 D[3:0].
.1 VR41: TV Horizontal Active End: Half Line

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 41h
3D5, Index E1h

Default: 00h
D[7:4] Reserved
D[3:0] RHFACTE[11:8]

.1 VR42: TV DAC Sense Input Register 1

Register Type: Read/Write
Read/Write Port:  3D5, Index EOh, Index 42h
3D5, Index Elh
Default: 00h
D[7:0] PYCIN[7:0]
Note: PYCIN[9:8] are located in VR43 D[1:0].
.1 VR43: TV DAC Sense Input Register 2/Encoder Fiéir Enable Bits

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 43h
3D5, Index E1h

Default: 00h
D[7:5] Reserved
D4 ENYF

0: BypassY filter
1: Enable Y filter
D3 ENCF
0: Bypass chrominance filter
1: Enable chrominance filter
D2 TVSENSE
0: Disable TVSENSE
1: Enable TVSENSE
D[1:0] PYCIN[9:8]

.1 VR44: TV DAC Sense Read-back Register

Register Type: Read/Write
Read/Write Port: 3D5, Index EOh, Index 44h
3D5, Index E1h

Default: 00h
D[7:3] Reserved
D2 RSENY

Y signal read-back
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RSENC

Cb & Cr signal read-back
RSENCO

Composite signal read-back
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1 3D Programming Registers
.1 Legend of 3D Registers

Notation
(number)
0)

(i)

(s12)

A

A8
Addrnumber
Apix
Atex

B

Cout
Cpix

Cr

SB

SG

SR
TSARGBa
TSARGBb
TSARGBC
TSFSa

TSFSb
TSFSc

TSUa
TSUb
TSUc
TSVa
TSVDb
TSVc
TSWa

TSWb
TSWc

TSXa
TSXb
TSXc
TSYa
TSYb
TSYc
TSZa
TSZb

Definition

The number of bits

Floating point representation

Integer representation

Sign Magnitude Representation with 12 intéduxgjesr
Alpha component

Alpha component, 8 bits integer representation

Address buss
Alpha component of a pixel

Alpha component of a texel

Blue color component

Output color

Pixel color

Color stored in the color register CR

Fog factor

Green color component

Luminance of a texel

Mix mode factor

Red color component

Specular blue color component

Specular green color component

Specular red color component

The register which stores the color compbA&GB of vertex a
The register which stores the color compoA&GB of vertex b
The register which stores the color compbA&GB of vertex ¢
The register which stores the fog factor gedidar color
components of vertex a

The register which stores the fog factor gedsar color
components of vertex b

The register which stores the fog factor gedsar color
components of vertex c

The register which stores the U coordinatesatfex a

The register which stores the U coordinateeofex b

The register which stores the U coordinateenfex c

The register which stores the V coordinateavfex a

The register which stores the V coordinateestex b

The register which stores the V coordinateestex c

The register which stores the W perspectiveection factor of
vertex a

The register which stores the W perspectiveection factor of
vertex b

The register which stores the W perspectiveection factor of
vertex ¢

The register which stores the X coordinateavfex a

The register which stores the X coordinateestex b

The register which stores the X coordinateestex c

The register which stores the Y coordinateavfex a

The register which stores the Y coordinateesfex b

The register which stores the Y coordinateestex c

The register which stores the Z coordinatecofex a

The register which stores the Z coordinateenfex b
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N<Xs<C

Z8
Z16

- 153 -

The register which stores the Z coordinateenfex ¢
The X coordinate in a Texture

The Y coordinate in a Texture

Perspective correction factor

X coordinate
Y coordinate
Z coordinate
Z value, 8 bits representation
Z value, 16 bits representation

.1 3D Registers Summary
Vertex Parameter Registers

Name I/O Address Triangle Line Point
Drawing Drawing Drawing
1 TSFSa 8803h-8800h v V v
2 TSZa 8807h-8804h v V v
3 TSXa 880Bh-8808h v V v
4 TSYa 880Fh-880Ch v V v
5 TSARGBa | 8813h-8810h v V v
6 TSUa 8817h-8814h v V v
7 TSVa 881Bh-8818h v V v
8 TSWa 881Fh-881Ch V V
9 TSFSb 8823h-8820h V V
10 TSZb 8827h-8824h V V
11 TSXb 882Bh-8828h V V
12 TSYb 882Fh-882Ch V V
13 | TSARGBDb 8833h-8830h V V
14 TSUb 8837h-8834h V V
15 TSVb 883Bh-8838h V V
16 TSWhb 883Fh-883Ch V V
17 TSFSc 8843h-8840h V
18 TSZc 8847h-8844h V
19 TSXc 884Bh-8848h V
20 TSYc 884Fh-884Ch V
21 | TSARGBc 8853h-8850h V
22 TSUc 8857h-8854h V
23 TSVc 885Bh-8858h V
24 TSWc 885Fh-885Ch V
25 Reserved 89F7h-8860h v
Primitive Setting Register
89FBh ~ D[31:24] Reserved
89F8h D[23:21] Reserved
D[20:18] TSHMD Shading Mode
D[17:16] TTFROM Point, Start, or Top Vertex Come From
D[15:14] TMFROM Middle Vertex Come From
D[13:12] TBFROM End or Bottom Vertex Come From
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D[11:8] TSETFIRE Set 3D Engine Fire Position
D[7] TDRAWDIR Drawing Direction

D[6:3] Reserved

D[2:0] TDRAW Drawing Primitive Command

Engine Fire & Status Register

89FFh ~
89FCh

D[31:0]

TFIRE

\Write for 3D Engine Fire

D[31:0]

TSTATUS

Read for 3D Engine Status

Enable Setting Register

8A03h ~ D[31:24] Reserved

8A00h D[23:22] Reserved
D[21] TenZW Z Write Enable
D[20] TenZT Z Test Enable
D[19] Reserved
D[18] TenAW Alpha Write Enable
D[17] TenAT Alpha Test Enable
D[16] TenABUF Alpha Buffer Enable
D[15] Reserved
D[14] TenSTIP Stipple Enable
D[13] TenSTIPA Stipple Alpha Enable
D[12] TenLPT Line Pattern Enable
D[11] TenPRSET Primitive Setup Enable
D[10] TenTXMP Texture Mapping Enable
D[9] TenTXPP Texture Perspective Enable
D[8] TenTXTR Texture Transparency Enable
D[7] TenCACHE Enable Texture Cache
D[6] Reserved
D[5] TenLCH Enable Large Cache Size
D[4] TenSPEC Specular Enable
D[3] TenFOG Fog Enable
D[2] TenBLEND Blending Enable
D[1] TenTRSP Transparency Enable
D[O] TenDITH Dither Enable

Z Setting Registers

8A07h ~ D[31:24] Reserved

8A04h D[23:22] Reserved
D[21:20] TZBUFFM Z-Buffer Data Format
D[19] Reserved
D[18:16] TZTMD Z-Test Mode
D[15:14] Reserved
D[13:0] TZPIT Z-Buffer Pitch

8AOBh ~ D[31:0] TZBAS Z-Buffer Base Address

8A08h




Alpha Setting Registers
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8AOFh ~ D[31:30] Reserved
8A0Ch D[29:28] TABUFFM Alpha Buffer Data Format
D[27] Reserved
D[26:24] TATMD Alpha Test Mode
D[23:16] TAREF Alpha Reference Value
D[15:12] Reserved
D[11:0] TAPIT Alpha Buffer Pitch
8A13h ~ D[31:0] TABAS Alpha Buffer Base Address
8A10h

Destination Setting Registers

8A17h ~ D[31:28] Reserved
8Al4h D[27:24] TROP Raster Operation
D[23] Reserved
D[22:16] TDSTCFM Destination Color Format
D[15:14] Reserved
D[13:0] TDSTPIT Destination Color Surface Pitch
8A1Bh ~ D[31:0] TDSTBAS Destination Color Surface Base Address
8A18h

Line Setting Register

8A1lFh ~
8A1Ch

D[31:0]

TLPT

Line Pattern and Repeat Factor

Fog Setting Register

8A23h ~ D[31:25] Reserved
8A20h D[24] TFOGMD Fog Mode
D[23:0] TFOGC Fog Color Register
Miscellaneous Setting Registers
8A27h ~ D[31:24] Reserved
8A24h D[23:0] TTRSL Transparency Color Range Low Value
8A2Bh ~ D[31:28] TBLDST Destination Blending Mode
8A28h D[27:24] TBLSRC Source Blending Mode
D[23:0] TTRSH Transparency Color Range High Value
8A2Fh ~ D[31:0] Reserved
8A2C
8A33h ~ D[31:26] Reserved
8A30h D[25:0] TCLTB Clipping Value for Top & Bottom
8A37h ~ D[31:26] Reserved
8A34h D[25:0] TCLLR Clipping Value for Left & Right

Texture Setting Registers

8A3Bh ~
8A38h

D[31:24]

TTXFM

Texel Format

D[23:16]

TTXMPMD

Texture Mapping Mode
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D[15] UVPOLAR Set Sign or Un-sign Format of U,V
D[14:12] TTXBLMKB Texture Blending Mask Bit Setting
D[11:8] TTXLV Texture Level
D[7:6] Reserved
D[5] TTXINSY Texture Memory Located in System
Memory
D[4] TTXCHCL Clear Texture Cache
D[3] TTXFLMAX Texture Magnified Filter Mode
D[2:0] TTXFLMIN Texture Restrictional Filter Mode
8A3Fh ~ D[31:26] TTXBLCMD Texture Blending Color Mode Setting
8A3Ch D[25:24] TTXBLAMD Texture Blending Alpha Mode Setting
D[23:0] TTXTRSL Texture Transparency Color Range Low
Value
8A43h ~ D[31:24] Reserved
8A40h D[23:0] TTXTRSH Texture Transparency Color Range High
Value
8A47h ~ D[31:0] TTXOBAS Texture Level O Base Address
8A44h
8A4Bh ~ D[31:0] TTX1BAS Texture Level 1 Base Address
8A48h
8A4Fh ~ D[31:0] TTX2BAS Texture Level 2 Base Address
8A4Ch
8A53h ~ D[31:0] TTX3BAS Texture Level 3 Base Address
8A50h
8A57h ~ D[31:0] TTX4BAS Texture Level 4 Base Address
8A54h
8A5Bh ~ D[31:0] TTX5BAS Texture Level 5 Base Address
8A58h
8A5Fh ~ D[31:0] TTX6BAS Texture Level 6 Base Address
8A5Ch
8A63h ~ D[31:0] TTX7BAS Texture Level 7 Base Address
8A60h
8A67h ~ D[31:0] TTX8BAS Texture Level 8 Base Address
8A64h
8A6Bh ~ D[31:0] TTX9BAS Texture Level 9 Base Address
8A68h
8A6Fh ~ D[31:27] Reserved
8A6Ch D[26:16] TTXOPCTL Texture Level O Pitch
D[15:11] Reserved
D[10:0] TTX1PCTL Texture Level 1 Pitch
8A73h ~ D[31:27] Reserved
8A70h D[26:16] TTX2PCTL Texture Level 2 Pitch
D[15:11] Reserved
D[10:0] TTX3PCTL Texture Level 3 Pitch
8A77h ~ D[31:27] Reserved
8A74h D[26:16] TTX4PCTL Texture Level 4 Pitch
D[15:11] Reserved
D[10:0] TTX5PCTL Texture Level 5 Pitch
8A7Bh ~ D[31:27] Reserved
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8A78h D[26:16] TTX6PCTL Texture Level 6 Pitch

D[15:11] Reserved

D[10:0] TTX7PCTL Texture Level 7 Pitch
8A7Fh ~ D[31:27] Reserved
8A7Ch D[26:16] TTX8PCTL Texture Level 8 Pitch

D[15:11] Reserved

D[10:0] TTXOPCTL Texture Level 9 Pitch
8A83h ~ D[31:28] TTXW \Width of Texture Level O
8A80h D[27:24] TTXH Height of Texture Level O

D[23:0] TTXCB Texture Color Base Register for Mix Mod
8A87h ~ D[31:24] Reserved
8A84h D[23:0] TTXCO Texture Color Register O for Mix Mode
8A8Bh ~ D[31:24] Reserved
8A88h D[23:0] TTXC1 Texture Color Register 1 for Mix Mode
8A8Fh ~ D[31:0] Reserved
8A8Ch D[23:0] TTXCR Texture Color Register for Luminance
8A93h ~ D[31:0] TTXCTB Texture Border Color Register
8A90h
8AD3h ~ D[31:0] x 16 [TTXIDX15 ~ Texture Index Palette Register 0 ~
8A94h TTXIDXO0 Texture Index Palette Register 15

Index Format

Index4: Use TTXIDX15 - TTXIDX0
Index2: Use TTXIDX3 - TTXIDXO0
Index1: Use TTXIDX1 - TTXIDXO

Reserved Registers

8AFEh ~
8AD4h

Reserved

End of Primitive Setting Register

IBAFFh |

D[7:0]

[TEND

[End of Primitive List |

Stipple Setting Registers

8B7Fh ~
8BO0h

D[31.0] x 32

TOSTIP ~
T31STIP

Stipple Pattern 0 ~ Stipple Pattern 31

.1 Vertex Parameter Registers
Fog & Specular Color Components of Vertex a

Register

Type:

Read/Write Port:

Default:

D[31:24]
D[23:16]
D[15:8]

D[7:0]

Register

Type:

Read/Write
8803h ~ 8800h
XX XX XX Xxh

TSFSa (i)aa fog factor of vertex a

TSSRa (i)da specular red color of vertex a
TSSGa (i)aa specular green color of vertex a
TSSBa (i) 44 specular blue color of vertex a

Z Coordinate of Vertex a

Read/Write

e
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Read/Write Port: 8807h ~ 8804h
Default: XX XX XX xxh
D[31:0] TSZa (f) 44 Z of vertex a
X Coordinate of Vertex a

Register Type: Read/Write
Read/Write Port: 880Bh ~ 8808h
Default: XX XX XX xxh

D[31:0] TSXa (f) aa X of vertex a

Y Coordinate of Vertex a
Register Type: Read/Write
Read/Write Port: 880Fh ~ 880Ch
Default: XX XX XX XXh
D[31:0] TSYa (f) aa Y of vertex a
Color Component ARGB of Vertex a

Register Type: Read/Write
Read/Write Port: 8813h ~ 8810h
Default: XX XX XX xxh

D[31:24] TSAa (i) aa A of vertex a
D[23:16] TSRa (i)aa R of vertex a
D[15:8] TSGa (i) a4 G of vertex a
D[7:0] TSBa (i) aa B of vertex a
X Coordinate in a Texture of Vertex a
Register Type: Read/Write
Read/Write Port: 8817h ~ 8814h
Default: XX XX XX Xxh
D[31:0] TSUa (f) aa U of vertex a
Y Coordinate in a Texture of Vertex a
Register Type: Read/Write
Read/Write Port: 881Bh ~ 8818h
Default: XX XX XX XXh
D[31:0] TSVa (f) aa V of vertex a
Perspective Correction Factor in a Texture of Vert& a
Register Type: Read/Write
Read/Write Port: 881Fh ~ 881Ch
Default: XX XX XX Xxh
D[31:0] TSWa (f) 44 W of vertex a
Fog & Specular Color Components of Vertex b

Register Type: Read/Write
Read/Write Port: 8823h ~ 8820h

Default: XX XX XX Xxh
D[31:24] TSFSb (i)aa fog factor of vertex b
D[23:16] TSSRb (i)aa specular red color of vertex b
D[15:8] TSSGbh (i)aa specular green color of vertex b
D[7:0] TSSBb (i) aa specular blue color of vertex b

Z Coordinate of Vertex b
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Register Type: Read/Write
Read/Write Port: 8827h ~ 8824h
Default: XX XX XX xxh

D[31:0] TSZb (f) @& Z of vertex b

X Coordinate of Vertex b

Register Type: Read/Write
Read/Write Port: 882Bh ~ 8828h
Default: XX XX XX xxh

D[31:0] TSXb (f) 44 X of vertex b

Y Coordinate of Vertex b
Register Type: Read/Write
Read/Write Port: 882Fh ~ 882Ch
Default: XX XX XX Xxh
D[31:0] TSYb (f) 44 Y of vertex b
Color Component ARGB of Vertex b

Register Type: Read/Write
Read/Write Port: 8833h ~ 8830h
Default: XX XX XX xxh

D[31:24] TSADb (i) 44 A of vertex b
D[23:16] TSRb (i) aa R of vertex b
D[15:8] TSGb (i) aa G of vertex b
D[7:0] TSBb (i) aa B of vertex b
X Coordinate in a Texture of Vertex b
Register Type: Read/Write
Read/Write Port: 8837h ~ 8834h
Default: XX XX XX Xxh
D[31:0] TSUDb (f) 44 U of vertex b
Y Coordinate in a Texture of Vertex c
Register Type: Read/Write
Read/Write Port: 883Bh ~ 8838h
Default: XX XX XX Xxh
D[31:0] TSVb (f) 44 V of vertex b
Perspective Correction Factor in a Texture of Vert& b
Register Type: Read/Write
Read/Write Port: 883Fh ~ 883Ch
Default: XX XX XX Xxh
D[31:0] TSWhb (f) aa W of vertex b
Fog & Specular Color Components of Vertex c

Register Type: Read/Write
Read/Write Port:  8843h ~ 8840h

Default: XX XX XX Xxh
D[31:24] TSFSc (i)aa fog factor of vertex ¢
D[23:16] TSSRc (i)aa specular red color of vertex ¢
D[15:8] TSSGc ()44 specular green color of vertex ¢

D[7:0] TSSBc (i) @4 specular blue color of vertex ¢
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Z Coordinate of Vertex c
Register Type: Read/Write
Read/Write Port: 8847h ~ 8844h
Default: XX XX XX xxh
D[31:0] TSZc (f) 44 Z of vertex ¢
X Coordinate of Vertex c
Register Type: Read/Write
Read/Write Port: 884Bh ~ 8848h
Default: XX XX XX xxh
D[31:0] TSXc (f) aa X of vertex ¢
Y Coordinate of Vertex c
Register Type: Read/Write
Read/Write Port: 884Fh ~ 884Ch
Default: XX XX XX xxh
D[31:0] TSYc (f) aa Y of vertex ¢
Color Component ARGB of Vertex ¢

Register Type: Read/Write
Read/Write Port: 8853h ~ 8850h
Default: XX XX XX xxh

D[31:24] TSACc (i) 44 A of vertex ¢
D[23:16] TSRc (i) @4 R of vertex ¢
D[15:8] TSGc (i) 44 G of vertex ¢
D[7:0] TSBc (i) aa B of vertex ¢
X Coordinate in a Texture of Vertex c
Register Type: Read/Write
Read/Write Port: 8857h ~ 8854h
Default: XX XX XX Xxh
D[31:0] TSUc (f) aa U of vertex ¢
Y Coordinate in a Texture of Vertex c
Register Type: Read/Write
Read/Write Port: 885Bh ~ 8858h
Default: XX XX XX Xxh
D[31:0] TSVc (f) aa V of vertex ¢

Perspective Correction Factor in a Texture of Vert& c
Register Type: Read/Write
Read/Write Port: 885Fh ~ 885Ch
Default: XX XX XX Xxh
D[31:0] TSWc (f) 44 W of vertex ¢
Reserved Registers

Register Type: Read/Write
Read/Write Port: 89F7h ~ 8860h
Default: XX XX XX xxh

D[31:0] Reserved
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.1 Primitive Setting Registers

Read/Write
89FBh ~ 89F8h
XX XX XX xxh

Register Type:
Read/Write Port:
Default:

D[31:24]
D[23:21]

D[20:18]

D[17:16]

D[15:14]

D[13:12]

Reserved
Reserved

TSHMD 4& Shading Mode
For triangle shading,

000:
001:
010:
011:
100:

111

Reserved

FLAT_SHADING via top vertex

FLAT _SHADING via middle vertex

FLAT _SHADING via bottom vertex
SMOOTH_SHADING via GOURAUD_SHADING

~101: Reserved

For line shading,

000:
001:
010:
011:
100:

111

Reserved

FLAT_SHADING via start vertex

Reserved

FLAT _SHADING via end vertex
SMOOTH_SHADING via GOURAUD_SHADING

~101: Reserved

TTFROM &a top vertex come from
For triangle,

00: top vertex come from vertex a
01: top vertex come from vertex b
10: top vertex come from vertex c
11: reserved

For line,

00: start vertex come from vertex a
01: start vertex come from vertex b
10: start vertex come from vertex ¢
11: reserved

For point,

00: vertex come from vertex a

01: vertex come from vertex b

10: vertex come from vertex c

11:

reserved

TMFROM aa middle vertex come from
For triangle,

00:
01:
10:
11.

middle vertex come from vertex a
middle vertex come from vertex b
middle vertex come from vertex c
reserved

TBFROM &aa bottom vertex come from
For triangle,

00:
01:
10:
11.

bottom vertex come from vertex a
bottom vertex come from vertex b
bottom vertex come from vertex c
reserved



D[11:8]

D7

D[6:3]
D[2:0]
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For line,

00: end vertex come from vertex a
01: end vertex come from vertex b
10: end vertex come from vertex c
11: reserved

TSETFIRE 44 Set 3D Engine Fire Position

0000: 3D Engine fired right after the write of RH
0001: 3D Engine fired right after the write of TRGBa
0010: 3D Engine fired right after the write of T&W
0011: 3D Engine fired right after the write of TR&Bb
0100: 3D Engine fired right after the write of TBW
0101: 3D Engine fired right after the write of TR&Bc
0110: 3D Engine fired right after the writE of T8W
0111: 3D Engine fired right after the write of T&V
1000-1111: Reserved

TDRAWDIR 4&& Drawing Direction
For triangle drawing,

0: left to right

1: right to left

For linedrawing,

0: horizontal

1: vertical

Reserved

TDRAW &a Drawing Primitive Command
000: Draw a Point

001: Draw a Line

010: Draw a Triangle

011-111: Reserved

.1 Engine Fire & Status Register

Register Type:
Read/Write Port:

Default:

Read/Write
89FFh ~ 89FCh
XX XX XX xxh

For write operation,

D[31:0]

TFIRE aa Write to Fire 3D Engine

For read operation,

D[31:0]
D[27:16]

D[15:2]
D1

DO

TSTATUS aa Read for 3D Engine Status as follow:

Available 3D Queue Length

3D Queue Length = D[27:16] * 8 Bytes

Reserved

T3IDLEQE aa 3D Engine Idle & 3D Queue Empty
0: 3D Engine Busy or 3D Queue not Empty

1: 3D Engine Idle and 3D Queue Empty

T3IDLE &4 3D Engine Idle

0: 3D Engine Busy

1: 3D Engine Idle

.1 Enable Setting Register
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Register Type: Read/Write
Read/Write Port:  8A03h ~ 8A00h

Default: all 00h
D[31:22] Reserved
D21 TenZW aa Z Write Enable

0: Z Write Disable
1: Z Write Enable
D20 TenZT a4 Z Test Enable
0: Z Test Disable
1: Z Test Enable
D19 Reserved
D18 TenAW aa Alpha Write Enable
0: Alpha Write Disable
1: Alpha Write Enable
D17 TenAT aa Alpha Test Enable
0: Alpha Test Disable
1: Alpha Test Enable
D16 TenABUF aa Alpha Buffer Enable
0: Alpha Buffer Disable
1: Alpha Buffer Enable
D15 Reserved
D[14:13] TenSTIP, TenSTIPAa Stipple Enable, Stipple Alpha Enable
Ox: Stipple Disable
10: Stipple Enable, Stipple Alpha Disable
11: Stipple Enable, Stipple Alpha Enable
D12 TenLPT &a Line Pattern Enable
0: Line Pattern Disable
1: Line Pattern Enable
D11 TenPRSETaa Primitive Setup Enable
0: Primitive Setup Disable
1: Primitive Setup Enable
D10 TenTXMP 4a Texture Mapping Enable
0: Texture Mapping Disable
1: Texture Mapping Enable
D9 TenTXPPaa Texture Perspective Correction Enable
0: Texture Perspective Correction Disable
1. Texture Perspective Correction Enable
D8 TenTXTR &a Texture Transparency Enable
0: Texture Transparency Disable
1. Texture Transparency Enable
D7 TenCACHE 4a Enable Texture Cache
0: Texture Cache Disable
1: Texture Cache Enable
D6 Reserved
D5 TenLCH 44 Enable Large Cache Size
0: Small Cache Size
1: Large Cache Size
D4 TenSPECaa Specular Enable
0: Specular Disable
1: Specular Enable
D3 TenFOGaa Fog Enable



D2

D1

DO

.1 Z Setting Registers
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0: Fog Disable

1: Fog Enable

TenBLEND aa Blending Enable
0: Blending Disable

1: Blending Enable
TenTRSPaa Transparency Enable
0: Transparency Disable

1: Transparency Enable
TenDITH aa Dither Enable

0: Dither Disable

1: Dither Enable

Z Setting Register 1

Register Type:
Read/Write Port:
Default:

D[31:24]
D[23:22]
D[21:20]

D19
D[18:16]

D[15:14]
D[13:0]

Read/Write
8A07h ~ 8A04h
XX XX XX xxh

Reserved

Reserved

TZBUFFM aa Z Buffer Format
00: Z8

01: 716

1x: Reserved

Reserved

TZTMD 4a Z Test Mode
000: Z test never pass
001: Pass if Znew < Zdst
010: Pass if Znew = Zdst
011: Pass if Znew Zdst
100: Pass if Znew > Zdst
101: Pass if Znew Zdst
110: Pass if Znew Zdst
111: Ztest always pass
Reserved

TZPIT aa Z Buffer Pitch
Addrl3 ~ AddrO

Z Setting Register 2

Register Type:

Read/Write Port:

Default:
D[31:0]

Read/Write
8A0Bh ~ 8A08h
XX XX XX xxh

TZBAS aa Z Buffer Base Address

If Z Buffer is located in system memory,

D[31:0]

Addr31 ~ AddrO

If Z Buffer is located in local frame buffer,

D[31:23]
D[22:0]

Reserved
Addr22 ~ AddrO

.1 Alpha Setting Registers
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Alpha Setting Register 1

Register Type: Read/Write
Read/Write Port: 8A0Fh ~ 8AOCh
Default: XX XX XX xxh

Al

D[31:30] Reserved
D[29:28] TABUFFM aa Alpha Buffer Color Format
00 ~ 10: Reserved
11: A8 (alpha component, 8-bit integer repredenta
D27 Reserved
D[26:24] TATMD aa Alpha Test Mode
000: Alpha test never pass
001: Pass if Anew < Aref
010: Pass if Anew = Aref
011: Pass if Anew Aref
100: Pass if Anew > Aref
101: Pass if Anewt Aref
110: Pass if Anew Aref
111: Alpha test always pass
D[23:16] TAREF aa Alpha Reference Value
A8 format (alpha component, 8-bit integer représstam)
D[15:12] Reserved
D[11:0] TAPIT 4a Alpha Buffer Pitch
Addrll ~ AddrO

pha Setting Register 2

Register Type: Read/Write
Read/Write Port: 8A13h ~ 8A10h

Default: XX XX XX Xxh
D[31:0] TABAS aa Alpha Buffer Base Address
If Alpha Buffer is located in system memory,
D[31:0] Addr31 ~ AddrO
If Alpha Buffer is located in local frame buffer,
D[31:23] Reserved
D[22:0] Addr22 ~ AddrO

.1 Destination Setting Registers
Destination Setting Register 1

0000:
0001:
0010:
0011:
0100:
0101:
0110:

Register Type: Read/Write
Read/Write Port: 8A17h ~ 8Al4h

Default: XX XX XX xxh

D[31:28] Reserved

D[27:24] TROP a4 Raster Operation
BLACK 0
NOT_MERGE_PEN DPon
MASK_NOT_PEN DPna
NOT_COPY_PEN Pn
MASK_PEN_NOT PDna
NOT Dn

XOR_PEN DPx



0111: NOT_MASK_PEN DPan
1000: MASK_PEN DPa
1001: NOT_XOR_PEN DPxn
1010: NOP D
1011: MERGE_NOT_PEN DPno
1100: COPY_PEN P
1101: MERGE_PEN_NOT PDno
1110: MERGE_PEN DPo
1111: WHITE 1
D23 Reserved
D[22:16] TDSTCFM 4a Destination Color Format
D22 0: RGB ordering in RGB format
1: BGR ordering in RGB format
D[21:20] 00: Index format or RGB_8bpp format
01: RGB_16bpp format
10: RGB_24bpp format
11: RGB_32bpp format
For D[22] = 0,
D[19:16] For D[21:20] = 01 (RGB_16bpp format),
0000: RGB555, xRRR RRGG GGGB BBBB
0001: RGB565, RRRR RGGG GGGB BBBB
0010: ARGB1555, ARRR RRGG GGGB BBBB
0011: ARGB4444, AAAA RRRR GGGG BBBB
For D[21:20] = 11 (RGB_32bpp format),
0000: ARGB1888 Axxx xxxxX RRRR RRRR GGGG GEGG
BBBB BBBB
0001: ARGB2888 AAxx xxxx RRRR RRRR GGGG GGGG
BBBB BBBB
0010: ARGB4888 AAAA xxxx RRRR RRRR GGGG GGGG
BBBB BBBB
0011: ARGB8888 AAAA AAAA RRRR RRRR GGGG GGGG
BBBB BBBB
0100: RGB0888 XXXX XXXX RRRR RRRR GGGG GGEGG
BBBB BBBB
Others: Reserved
For D[22] = 1,
D[19:16] For D[21:20] = 01 (RGB_16bpp format)
0000: BGR555 xBBB BBGG GGGR RRRR
0001: BGR565 BBBB BGGG GGGR RRRR
0010: ABGR1555 ABBB BBGG GGGR RRRR
0011: ABGR4444 AAAA BBBB GGGG RRRR
For D[21:20] = 11 (RGB_32bpp format),
0000: ABGR1888 AxXxx xxxx BBBB BBBB GGGG GGGG
RRRR RRRR
0001: ABGR2888 AAXX xxxXx BBBB BBBB GGGG GGGG
RRRR RRRR
0010: ABGR4888 AAAA xxxx BBBB BBBB GGGG GGGG
RRRR RRRR
0011: ABGR8888 AAAA AAAA BBBB BBBB GGGG GGGG
RRRR RRRR
0100: BGR0888 XXXX XXXX BBBB BBBB GGGG GGGG
RRRR RRRR

Others: Reserved
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D[15:14] Reserved

D[13:0] TDSTPIT 44 Destination Pitch
Addrl3 ~ AddrO
Destination Setting Register 2

Register Type: Read/Write
Read/Write Port: 8A1Bh ~ 8A18h

Default: XX XX XX Xxh
D[31:0] TDSTBAS 44 Destination Base Address
If Destination Surface is located in system memory,
D[31:0] Addr31 ~ AddrO

If Destination Surface is located in local framédféy
D[31:23] Reserved
D[22:0] Addr22 ~ AddrO

.1 Line Setting Register

Register Type: Read/Write
Read/Write Port:  8A1Fh ~ 8A1Ch

Default: XX XX XX Xxh
D[31:16] TLPT aa Line pattern
D[15:0] TLPTNRP (i) aa Repeat factor of Line Pattern

.1 Fog Setting Register

Register Type: Read/Write
Read/Write Port:  8A23h ~ 8A20h

Default: XX XX XX xxh
D[31:25] Reserved
D24 TFOGMD aa Fog Mode

0: Constant Fog Mode
1: Normal Fog Mode

D[23:0] TFOGC aa Color Register of Fog
D[23:16] = TGFR (i) @4 Fog Color R
D[15:8] = TGFG (i) 44 Fog Color G
D[7:0] = TGFB (i) a4 Fog Color B

.1 Miscellaneous Setting Registers
Miscellaneous Setting Register 1

Register Type: Read/Write
Read/Write Port: 8A27h ~ 8A24h

Default: XX XX XX Xxh
D[31:27] Reserved
D[23:16] TTRSLR (i) 44 R of Transparency Color Low Range
D[15:8] TTRSLG (i) aa G of Transparency Color Low Range
D[7:0] TTRSLB (i) aa B of Transparency Color Low Range

Miscellaneous Setting Register 2
Register Type: Read/Write
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Read/Write Port: 8A2Bh ~ 8A28h
Default: XX XX XX xxh

D[31:28] TBLDST aa Destination Blending Mode
0000: BLEND_ZERO
Blend factor is (0, 0, 0, 0) for (A,R,G,B)
0001: BLEND_ONE
Blend factoris (1, 1, 1, 1) for (A,R,G,B)
0010: BLEND_SRC_COLOR
Blend factor is [R(s),G(s),B(s),A(S)]
0011: BLEND_INV_SRC_COLOR
Blend factor is [1-R(s),1-G(s),1-B(s),1-A(S)]
0100: BLEND_SRC_ALPHA
Blend factor is [A(S),A(S),A(S),A(S)]
0101: BLEND_INV_SRC_ALPHA
Blend factor is [1-A(S),1-A(S),1-A(S), 1-A(S)]
0110: BLEND_DST_ALPHA
Blend factor is [A(d),A(d),A(d),A(d)]
0111: BLEND_INV_DST_ALPHA
Blend factor is [1-A(d),1-A(d),1-A(d)]
1111 ~ 1000: Reserved
D[27:24] TBLSRC a4 Source Blending Mode
0000: BLEND_ZERO
Blend factor is (0, 0, 0, 0)
0001: BLEND_ONE
Blend factoris (1, 1, 1, 1)
0010-0011: Reserved
0100: BLEND_SRC_ALPHA
Blend factor is [A(S), A(S), A(S), A(S)]
0101: BLEND_INV_SRC_ALPHA
Blend factor is [1-A(S), 1-A(S), 1-A(s), 1-A(s)]
0110: BLEND_DST_ALPHA
Blend factor is [A(d), A(d), A(d), A(d)]
0111: BLEND_INV_DST_ALPHA
Blend factor is [1-A(d), 1-A(d), 1-A(d)]
1000: BLEND_DST_COLOR
Blend factor is [R(d), G(d), B(d), A(d)]
1001: BLEND_INV_DST_COLOR
Blend factor is [1-R(d), 1-G(d), 1-B(d), 1-A(d)]
1010: BLEND_SRC_ALPHA_SAT
Blend factor is (f, f, f, 1 ); f = min[A(s), 1-Ajd
1011: BLEND_BOTH_SRC_ALPHA
Source blend factor is [A(S), A(S), A(S), A(S)]
Destination blend factor is [1-A(S), 1-A(s), 1-A(&)}A(s)]
1100: BLEND_BOTH_INV_SRC_ALPHA
Source blend factor is [1-A(S), 1-A(S), 1-A(s), 1sH
Destination blend factor is [A(S), A(S), A(s), A(S)
1111-1101: Reserved
D[23:16] TTRSHR (i) @& R of Transparency Color High Range
D[15:8] TTRSHG (i) 44 G of Transparency Color High Range
D[7:0] TTRSHB (i) aa& B of Transparency Color High Range

Miscellaneous Setting Register 3
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Register Type: Read/Write

Read/Write Port: 8A2Fh ~ 8A2Ch

Default: XX XX XX Xxh
D[31:0] Reserved

Miscellaneous Setting Register 4

Register Type: Read/Write
Read/Write Port:  8A33h ~ 8A30h

Default: XX XX XX Xxh
D[31:26] Reserved
D[25:13] TCLTOP (s12)ada Top Clipping Value
D[12:0] TCLBOT (s12)aa Bottom Clipping Value

Miscellaneous Setting Register 5

Register Type: Read/Write
Read/Write Port:  8A37h ~ 8A34h

Default: XX XX XX Xxh
D[31:26] Reserved
D[25:13] TCLLEFT (s12)4a Left Clipping Value
D[12:0] TCLRGT (s12)aa Right Clipping Value

.1 Texture Setting Registers
Texture Setting Register 1

Register Type: Read/Write
Read/Write Port:  8A3Bh ~ 8A38h

Default: xxh, xxh, x0000000b, 00h
D[31:24] TTXFM aa Texel Format
D31 RGB ordering

0: RGB ordering in RGB format

1: BGR ordering in RGB format
D[30:28] format

000: Palette Index format

001: Mix format

010: YUV format

011: Luminance format

100: RGB_8bpp or BGR_8bpp format

101: RGB_16bpp or BGR_8bpp format

110: RGB_24bpp or BGR_24bpp format

111: RGB_32bpp or BGR_32bpp format

(Color ordering is shown from MSB to LSB)
For D[31:28] = 0000 (RGB ordering & palette index format),
D[27:24] 0000: Index1
Use TTXIDXO, 1
0001: Index2
Use TTXIDXO, 1, 2, 3
0010: Index4
Use TTXIDX0-15
For D[31:28] = 0001 (RGB ordering & mix format),
D[27:24] 0000: M4
MMMM
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0110: AM44
AAAA MMMM

For D[31:28] = 0010 (RGB ordering & YUV format),

D[27:24]

0000: Yuv422
Y.Y.Y.Y.Y.Y.Y.Y, CuCuCuCu CuCuCuCu,Y, Y Y, YoY,Y,Y,
CvCvCvCv CvCvCvCv

0001: YVu422
Y.Y.Y.Y.Y.Y.Y.Y, CvCvCvCv CvCVCVCV YY, Y, Y, Y Y,Y,Y,
CuCuCuCu CuCuCuCu

0010: UvyY422
CuCuCuCu CuCuCuCu,Y.Y.Y.Y.Y.Y.Y,
CvCvCvCVCVCVCVCYV XYY, Y, Y, Y, Y, Y, Y,

0011: vUY422
CvCvCvCv CvCvCVvCV YY.Y.Y. Y.Y.Y.Y,
CuCuCuCuCuCuCuCu,Y Y, Y, Y Y, Y,Y,

For D[31:28] = 0011 (RGB ordering & luminance format),

D[27:24]

0000: L1
L
0001: L2
LL
0010: L4
LLLL
0011: L8
LLLL LLLL
0101: AL22
AALL
1000: AL44
AAAA LLLL
1100: AL88
AAAA AAAA LLLL LLLL

For D[31:28] = 0100 (ARGB 8bpp format),

D[27:24]

0000: RGB332
RRRG GGBB
0001: RGB233
RRGG GBBB
0010: RGB232
XRRG GGBB
0011: ARGB1232
ARRG GGBB

For D[31:28] = 0101 (ARGB 16bpp format),

D[27:24]

0000: RGB555

XRRR RRGG GGGB BBBB
0001: RGB565

RRRR RGGG GGGB BBBB
0010: ARGB1555

ARRR RRGG GGGB BBBB
0011: ARGB4444

AAAA RRRR GGGG BBBB
0111: ARGB8332

AAAA AAAA RRRG GGBB
1011: ARGB8233

AAAA AAAA RRGG GBBB
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1111: ARGB8232
AAAA AAAA XxRRG GGBB

For D[31:28] = 0110 (ARGB 24bpp format),

D[27:24]

0011: ARGB8565

AAAA AAAA RRRR RGGG GGGB BBBB
0111: ARGB8555

AAAA AAAA xRRR RRGG GGGB BBBB
1000: RGB888

RRRR RRRR GGGG GGGG BBBB BBBB

For D[31:28] = 0111 (ARGB 32bpp format),

D[27:24]

0011: ARGB8888

AAAA AAAA RRRR RRRR GGGG GGGG BBBB BBBB
0100: ARGBO0888

xxxX xxxX RRRR RRRR GGGG GGGG BBBB BBBB

For D[31:28] = 1100 (ABGR 8bpp format),

D[27:24]

0000: BGR332
BBBG GGRR
0001: BGR233
BBGG GRRR
0010: BGR232
xBBG GGRR
0011: ABGR1232
ABBG GGRR

For D[31:28] = 1101 (ABGR 16bpp format),

D[27:24]

0000: BGR555

xBBB BBGG GGGR RRRR
0001: BGR565

BBBB BGGG GGGR RRRR
0010: ABGR1555

ABBB BBGG GGGR RRRR
0011: ABGR4444

AAAA BBBB GGGG RRRR
0111: ABGR8332

AAAA AAAA BBBG GGRR
1011: ABGR8233

AAAA AAAA BBGG GRRR
1111: ABGR8232

AAAA AAAA xBBG GGRR

For D[31:28] = 1110 (ABGR 24bpp format),

D[27:24]

0011: ABGR8565

AAAA AAAA BBBB BGGG GGGR RRRR
0111: ABGRS8555

AAAA AAAA XRRR RRGG GGGB RRRR
1000: BGR888

BBBB BBBB GGGG GGGG RRRR RRRR

For D[31:28] = 1111 (ABGR 32bpp format),

D[27:24]

0011: ABGR8888

AAAA AAAA BBBB BBBB GGGG GGGG RRRR RRRR
0100: ABGR0888

XxxxX Xxxx BBBB BBBB GGGG GGGG RRRR RRRR
Others: Reserved
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TTXMPMD aa Texture Mapping Mode
(Priority: wrap > mirror > clamp)
xX xxxx00: Wrap Disable
xx Xx00xx: Mirror Disable
xX 00xxxx: Clamp Disable
XX xxxxx1: Wrap along U axis
XX XXxx1x: Wrap along V axis
xX xXx1x0: Mirror along U axis
XX XxX1x0x: Mirror along V axis
xX Xx1x0x0: Clamp along U axis
xX 1x0x0x: Clamp along V axis
X0 xxxxxx: Do not use Border Color (CTB) for smbioigy
x1 xxxxxx: Use CTB for smoothing
Ox xxxxxx: Do not use CTB if out of texture area
1x xxxxxx: Use CTB if out of texture area
UVPOLAR aa Set Sign or Un-sign Format of Cu, Cv
0: Cu and Cv are un-sign representation
1: Cu and Cv are Sign magnitude representation
TTXBLMKB &a Texture Blending Mask Bit Setting
000: Bit n = Bit O of Atex
001: Bit n = Bit 1 of Atex
010: Bit n = Bit 2 of Atex
011: Bit n = Bit 3 of Atex
100: Bit n = Bit 4 of Atex
101: Bit n = Bit 5 of Atex
110: Bit n = Bit 6 of Atex
111: Bit n = Bit 7 of Atex
TTXLV &a Texture Level
0000: Single Texture Structure
1001 ~ 0001: MIP structure
This number must small than or equal to
max {TTXW, TTXH]}.
1111 ~ 1010: Reserved
Reserved
TTXINSY &a Texture Memory Located in System Memory
0: Texture Memory is located in local frame buffer
1: Texture Memory is located in system memory
TTXCHCL aa Clear Texture Cache
0: Let Texture Cache Work Normally
1: Clear Data in Texture Cache
TTXFLMAX aa Texture filter mode when a texture is magnified
0: Nearest
1: Linear
TTXFLMIN && Texture filter mode when a texture is restricted
000: NEAREST
001: LINEAR
010: NEAREST_MIP_NEAREST
011: NEAREST_MIP_LINEAR
100: LINEAR_MIP_NEAREST
101: LINEAR_MIP_LINEAR
11x: Reserved

Texture Setting Register 2
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Register Type: Read/Write
Read/Write Port:  8A3Fh ~ 8A3Ch

Default: XX XX XX Xxh
D[31:26] TTXBLCMD aa Texture Blending Color Mode Setting
For ARGB format,

00 0000: Cout = Ctex

00 0001: Cout = Cpix

00 0010: Cout = Cpix Ctex

00 0011: Cout = Cpix Ctex

00 0100: Cout = (1 - Atex) Cpix + Atex Ctex

00 0101: Reserved

00 0110: Cout = (1 - Apix) Ctex + Apix Cpix

00 0111: Cout = (1 - Apix) Ctex + Apix Cpix

00 1000: Cout = Ctex, if Bit n of Atex = 1,
Cout = Cpix, if Bit n of Atex =0

00 1001: Cout = Ctex , if Bit n of Atex = 1,
Cout = Cpix, if Bit n of Atex =0

00 101x: Reserved

00 1100: Cout = Cpix Ctex, if Bit n of Atex =1,
Cout = Cpix , if Bit n of Atex =0

00 1101: Cout = Cpix Ctex, if Bit n of Atex =1,
Cout = Cpix, if Bit n of Atex =0

00 1110: Cout = Cpix Ctex, if Bit n of Atex =1,
Cout = Cpix, if Bit n of Atex =0

0 1111: Reserved

01 xxxx: Reserved

1x xxxx: Reserved

For RGB format,

00 0000: Cout = Ctex

00 0001: Cout = Cpix

00 0010: Cout = Cpix Ctex
00 0011: Cout = Cpix Ctex
00 0100: Cout = Ctex

00 0101: Reserved

00 0110: Cout = Cpix

00 0111: Cout = Cpix

00 1000: Cout = Ctex

00 1001: Cout = Cpix

00 101x: Reserved

00 1100: Cout = Cpix Ctex
00 1101: Cout = Cpix

00 1110: Cout = Cpix Ctex
00 1111: Reserved

01 xxxx: Reserved

1x xxxx: Reserved

For AL format,

00 0000: Cout = Ltex Cr

00 0001: Cout = Cpix

00 0010: Cout = Ltex Cpix

00 0011: Cout = Ltex Cr Cpix

00 0100: Cout = (1 - Ltex ) Cpix + Ltex Cr



D[25:24]

D[23:16]
D[15:8]
D[7:0]
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00 0101: Reserved

00 0110: Cout = ( 1- Apix ) Cr + Apix Cpix

00 0111: Cout = ( 1- Apix ) Ltex Cr + Apix Cpix

00 1000: Cout = Ltex Cr, if Bit n of Atex =1
Cout = Cpix, if Bit n of Atex =0

00 1001: Cout = Ltex Cr, if Bit n of Atex =1
Cout = Cpix, if Bit n of Atex =0

00 101x: Reserved

00 1100: Cout = Ltex Cpix, if Bit n of Atex =1
Cout = Cpix, if Bit n of Atex =0

00 1101: Cout = Ltex Cpix, if Bit n of Atex =1
Cout = Cpix, if Bit n of Atex =0

00 1110: Cout = Ltex Cr Cpix, if Bit n of Atex = 1
Cout = Cpix, if Bit n of Atex =0

00 1111: Reserved

01 xxxx: Reserved

1x xxxx: Reserved

For L format,

00 0000: Cout = Ltex Cr

00 0001: Cout = Cpix

00 0010: Cout = Ltex Cpix
00 0011: Cout = Ltex Cr Cpix
00 0100: Cout = Ltex Cr

00 0101: Reserved

00 0110: Cout = Cpix

00 0111: Cout = Cpix

00 1000: Cout = Ltex Cr

00 1001: Cout = Cpix

00 101x: Reserved

00 1100: Cout = Ltex Cpix
00 1101: Cout = Cpix

00 1110: Cout = Ltex Cr Cpix
00 1111: Reserved

01 xxxx: Reserved

1x xxxx: Reserved

TTXBLAMD &a Texture Blending Alpha Mode Setting
00: Aout = Atex, for ARGB, AL texture format
Aout = Apix, for RGB, L texture format
01: Aout = Apix
10: Aout = Apix Atex, for ARGB, AL texture format
Aout = Apix, for RGB, L texture format
11: Reserved

TTXTRSLR (i) @44 R of Texture Transparency Color Low Range
TTXTRSLG (i) 44 G of Texture Transparency Color Low Range
TTXTRSLB (i) a4 B of Texture Transparency Color Low Range

Texture Setting Register 3

Register Type:
Read/Write Port:
Default:

Read/Write
8A43h ~ 8A40h
XX XX XX xxh
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D[31:24] Reserved

D[23:16] TTXTRSHR (i) 44 R of Texture Transparency Color High Range
D[15:8] TTXTRSHG (i) aa G of Texture Transparency Color High Range
D[7:0] TTXTRSHB (i) 44 B of Texture Transparency Color High Range

Texture Level O Base Address

Register Type: Read/Write
Read/Write Port: 8A47h ~ 8A44h

Default: XX XX XX Xxh
D[31:0] TTXOBAS aa Texture Level O Base Address
If Texture Memory is located in system memory,
D[31:0] Addr31 ~ AddrO
If Texture Memory is located in local frame buffer,
D[31:23] Reserved
D[22:0] Addr22 ~ AddrO

Texture Level 1 Base Address

Register Type: Read/Write
Read/Write Port:  8A4Bh ~ 8A48h

Default: XX XX XX Xxh
D[31:0] TTX1BAS aa Texture Level 1 Base Address
If Texture Memory is located in system memory,
D[31:0] Addr31 ~ AddrO
If Texture Memory is located in local frame buffer,
D[31:23] Reserved
D[22:0] Addr22 ~ Addr0

Texture Level 2 Base Address

Register Type: Read/Write
Read/Write Port:  8A4Fh ~ 8A4Ch

Default: XX XX XX Xxh
D[31:0] TTX2BAS aa Texture Level 2 Base Address
If Texture Memory is located in system memory,
D[31:0] Addr31 ~ AddrO
If Texture Memory is located in local frame buffer,
D[31:23] Reserved
D[22:0] Addr22 ~ Addr0

Texture Level 3 Base Address

Register Type: Read/Write
Read/Write Port:  8A53h ~ 8A50h

Default: XX XX XX Xxh
D[31:0] TTX3BAS aa Texture Level 3 Base Address
If Texture Memory is located in system memory,
D[31:0] Addr31 ~ AddrO
If Texture Memory is located in local frame buffer,
D[31:23] Reserved

D[22:0] Addr22 ~ Addr0



- 176 -

Texture Level 4 Base Address

Register Type: Read/Write
Read/Write Port:  8A57h ~ 8A54h

Default: XX XX XX Xxh
D[31:0] TTX4BAS aa Texture Level 4 Base Address
If Texture Memory is located in system memory,
D[31:0] Addr31 ~ Addr0
If Texture Memory is located in local frame buffer,
D[31:23] Reserved
D[22:0] Addr22 ~ Addr0

Texture Level 5 Base Address

Register Type: Read/Write
Read/Write Port:  8A5Bh ~ 8A58h

Default: XX XX XX Xxh
D[31:0] TTX5BAS aa Texture Level 5 Base Address
If Texture Memory is located in system memory,
D[31:0] Addr31 ~ AddrO
If Texture Memory is located in local frame buffer,
D[31:23] Reserved
D[22:0] Addr22 ~ AddrO

Texture Level 6 Base Address

Register Type: Read/Write
Read/Write Port:  8A5Fh ~ 8A5Ch

Default: XX XX XX Xxh
D[31:0] TTX6BAS aa Texture Level 6 Base Address
If Texture Memory is located in system memory,
D[31:0] Addr31 ~ AddrO
If Texture Memory is located in local frame buffer,
D[31:23] Reserved
D[22:0] Addr22 ~ Addr0

Texture Level 7 Base Address

Register Type: Read/Write
Read/Write Port:  8A63h ~ 8A60h

Default: XX XX XX Xxh
D[31:0] TTX7BAS aa Texture Level 7 Base Address
If Texture Memory is located in system memory,
D[31:0] Addr31 ~ AddrO
If Texture Memory is located in local frame buffer,
D[31:23] Reserved
D[22:0] Addr22 ~ Addr0

Texture Level 8 Base Address

Register Type: Read/Write
Read/Write Port: 8A67h ~ 8A64h
Default: XX XX XX xxh
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D[31:0] TTX8BAS aa Texture Level 8 Base Address
If Texture Memory is located in system memory,

D[31:0] Addr31 ~ Addr0

If Texture Memory is located in local frame buffer,

D[31:23] Reserved

D[22:0] Addr22 ~ AddrO

Texture Level 9 Base Address

Register Type: Read/Write
Read/Write Port:  8A6Bh ~ 8A68h

Default: XX XX XX Xxh
D[31:0] TTX9BAS aa Texture Level 9 Base Address
If Texture Memory is located in system memory,
D[31:0] Addr31 ~ AddrO
If Texture Memory is located in local frame buffer,
D[31:23] Reserved
D[22:0] Addr22 ~ AddrO

Texture Level O & 1 Pitch Control

Register Type: Read/Write
Read/Write Port: 8A6Fh ~ 8A6Ch
Default: XX XX XX xxh

D[31:27] Reserved
D[26:16] TTXOPCTL 44 Texture Level O Pitch Control

Addr10 ~ AddrO

D[15:11] Reserved
D[10:0] TTX1PCTL aa Texture Level 1 Pitch Control

Addrl10 ~ AddrO

Texture Level 2 & 3 Pitch Control

Register Type: Read/Write
Read/Write Port: 8A73h ~ 8A70h
Default: XX XX XX xxh

D[31:27] Reserved
D[26:16] TTX2PCTL 44 Texture Level 2 Pitch Control
Addrl0 ~ AddrO

D[15:11] Reserved
D[10:0] TTX3PCTL aa Texture Level 3 Pitch Control

Addrl10 ~ AddrO

Texture Level 4 & 5 Pitch Control
Register Type: Read/Write

Read/Write Port: 8A77h ~ 8A74h
Default: XX XX XX xxh

D[31:27] Reserved

D[26:16] TTX4PCTL 44 Texture Level 4 Pitch Control
Addrl0 ~ AddrO

D[15:11] Reserved

D[10:0] TTX5PCTL aa Texture Level 5 Pitch Control
Addrl0 ~ AddrO
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Texture Level 2 & 3 Pitch Control

Register Type: Read/Write
Read/Write Port: 8A7Bh ~ 8A78h
Default: XX XX XX xxh

D[31:27] Reserved

D[26:16] TTX6PCTL 44 Texture Level 6 Pitch Control
Addrl0 ~ AddrO

D[15:11] Reserved

D[10:0] TTX7PCTL aa Texture Level 7 Pitch Control
Addrl0 ~ AddrO

Texture Level 8 & 9 Pitch Control

Register Type: Read/Write
Read/Write Port: 8A7Fh ~ 8A7Ch
Default: XX XX XX xxh

D[31:27] Reserved

D[26:16] TTX8PCTL 44 Texture Level 8 Pitch Control
Addrl0 ~ AddrO

D[15:11] Reserved

D[10:0] TTX9PCTL aa Texture Level 9 Pitch Control
Addrl0 ~ AddrO

Texture Setting Register 4

Register Type: Read/Write
Read/Write Port: 8A83h ~ 8A80h
Default: XX XX XX xxh

D[31:28] TTXW aa Texture Width
0000: Texture Width =2= 1
0001: Texture Width =12= 2
0010: Texture Width =22=4
0011: Texture Width =32= 8
0100: Texture Width =42= 16
0101: Texture Width =52= 32
0110: Texture Width =2= 64
0111: Texture Width =72= 128
1000: Texture Width == 256
1001: Texture Width =92= 512
1010 ~1111: Reserved

D[27:24] TTXH &a Texture Height
0000: Texture Height =22 1
0001: Texture Height =2 2
0010: Texture Height =22 4
0011: Texture Height =22 8
0100: Texture Height =*2 16
0101: Texture Height =52 32
0110: Texture Height =52 64
0111: Texture Height =72 128
1000: Texture Height =2 256
1001: Texture Height =2 512
1010-1111: Reserved

D[23:16] TXCBR (i) 44 R of Texture Color Base Register for Mix Mode
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D[15:8] TXCBG (i) aa G of Texture Color Base Register for Mix Mode
D[7:0] TXCBB (i) 44 B of Texture Color Base Register for Mix Mode
Texture Color Register 0 for Mix Mode

Register Type: Read/Write
Read/Write Port:  8A87h ~ 8A84h

Default: XX XX XX Xxh
D[31:24] Reserved
D[23:16] TTXCOR (i) 44 R of Texture Color Register 0
D[15:8] TTXCOG (i) 44 G of Texture Color Register 0
D[7:0] TTXCOB (i) 44 B of Texture Color Register O

Texture Color Register 1 for Mix Mode

Register Type: Read/Write
Read/Write Port:  8A8Bh ~ 8A88h

Default: XX XX XX Xxh
D[31:24] Reserved
D[23:16] TTXCIR (i) 44 R of Texture Color Register 1
D[15:8] TTXCI1G (i) aa G of Texture Color Register 1
D[7:0] TTXC1B (i) 44 B of Texture Color Register 1

Texture Color Register for Luminance

Register Type: Read/Write
Read/Write Port:  8A8Fh ~ 8A8Ch

Default: XX XX XX Xxh
D[31:24] Reserved
D[23:16] TTXCRR (i) 44 R of Luminance
D[15:8] TTXCRG (i) 44 G of Luminance
D[7:0] TTXCRB (i) 44 B of Luminance

Texture Border Color Register
Register Type: Read/Write

Read/Write Port: 8A93h ~ 8A90h
Default: XX XX XX xxh

D[31:24] TXCTBA (i) aa A of Texture Border
D[23:16] TXCTBR (i) @44 R of Texture Border
D[15:8] TXCTBG (i) 44 G of Texture Border
D[7:0] TXCTBB (i) 44 B of Texture Border

Texture Index Palette Register O

Register Type: Read/Write
Read/Write Port: 8A97h ~ 8A94h
Default: XX XX XX xxh

D[31:24] Reserved

D[23:16] TTXIDXOB (i) 44 B of Index 0
D[15:8] TTXIDXO0G (i) aa G of Index O
D[7:0] TTXIDXOR (i) 44 R of Index 0

Texture Index Palette Register 1

Register Type: Read/Write
Read/Write Port: 8A9Bh ~ 8A98h
Default: XX XX XX xxh

D[31:24] Reserved
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D[23:16] TTXIDX1B (i) a4 B of Index 1
D[15:8] TTXIDX1G (i) 44 G of Index 1
D[7:0] TTXIDX1R (i) 44 R of Index 1
Texture Index Palette Register 2
Register Type: Read/Write
Read/Write Port: 8A9Fh ~ 8A9Ch
Default: XX XX XX xxh
D[31:24] Reserved
D[23:16] TTXIDX2B (i) a4 B of Index 2
D[15:8] TTXIDX2G (i) 44 G of Index 2
D[7:0] TTXIDX2R (i) 44 R of Index 2
Texture Index Palette Register 3
Register Type: Read/Write
Read/Write Port: 8AA3h ~ 8AAOh
Default: XX XX XX xxh
D[31:24] Reserved
D[23:16] TTXIDX3B (i) aa B of Index 3
D[15:8] TTXIDX3G (i) 44 G of Index 3
D[7:0] TTXIDX3R (i) 44 R of Index 3
Texture Index Palette Register 4
Register Type: Read/Write
Read/Write Port: 8AA7h ~ 8AA4h
Default: XX XX XX Xxh
D[31:24] Reserved
D[23:16] TTXIDX4B (i) aa B of Index 4
D[15:8] TTXIDXA4G (i) 44 G of Index 4
D[7:0] TTXIDX4R (i) 44 R of Index 4
Texture Index Palette Register 5
Register Type: Read/Write
Read/Write Port: 8AABh ~ 8AA8h
Default: XX XX XX xxh
D[31:24] Reserved
D[23:16] TTXIDX5B (i) aa B of Index 5
D[15:8] TTXIDX5G (i) 44 G of Index 5
D[7:0] TTXIDX5R (i) 44 R of Index 5
Texture Index Palette Register 6
Register Type: Read/Write
Read/Write Port: 8AAFh ~ 8AACh
Default: XX XX XX xxh
D[31:24] Reserved
D[23:16] TTXIDX6B (i) aa B of Index 6
D[15:8] TTXIDX6G (i) 44 G of Index 6
D[7:0] TTXIDX6R (i) 44 R of Index 6

Texture Index Palette Register 7

Register Type:
Read/Write Port:
Default:

Read/Write
8AB3h ~ 8ABOh
XX XX XX xxh



D[31:24] Reserved
D[23:16] TTXIDX7B (i) a4 B of Index 7
D[15:8] TTXIDX7G (i) 44 G of Index 7
D[7:0] TTXIDX7R (i) 44 R of Index 7
Texture Index Palette Register 8
Register Type: Read/Write
Read/Write Port: 8AB7h ~ 8AB4h
Default: XX XX XX Xxh
D[31:24] Reserved
D[23:16] TTXIDX8B (i) aa B of Index 8
D[15:8] TTXIDX8G (i) 44 G of Index 8
D[7:0] TTXIDX8R (i) 44 R of Index 8
Texture Index Palette Register 9
Register Type: Read/Write
Read/Write Port: 8ABBh ~ 8AB8h
Default: XX XX XX Xxh
D[31:24] Reserved
D[23:16] TTXIDX9B (i) a4 B of Index 9
D[15:8] TTXIDX9G (i) 44 G of Index 9
D[7:0] TTXIDX9R (i) 44 R of Index 9
Texture Index Palette Register 10
Register Type: Read/Write
Read/Write Port: 8ABFh ~ 8ABCh
Default: XX XX XX Xxh
D[31:24] Reserved
D[23:16] TTXIDX10B (i) 44 B of Index 10
D[15:8] TTXIDX10G (i) aa G of Index 10
D[7:0] TTXIDX10R (i) aa R of Index 10
Texture Index Palette Register 11
Register Type: Read/Write
Read/Write Port: 8AC3h ~ 8ACOh
Default: XX XX XX Xxh
D[31:24] Reserved
D[23:16] TTXIDX11B (i) aa B of Index 11
D[15:8] TTXIDX11G (i) aa G of Index 11
D[7:0] TTXIDX11R (i) aa R of Index 11
Texture Index Palette Register 12
Register Type: Read/Write
Read/Write Port: 8AC7h ~ 8AC4h
Default: XX XX XX Xxh
D[31:24] Reserved
D[23:16] TTXIDX12B (i) aa B of Index 12
D[15:8] TTXIDX12G (i) aa G of Index 12
D[7:0] TTXIDX12R (i) aa R of Index 12
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Texture Index Palette Register 13

Register Type:

Read/Write Port:

Read/Write
8ACBh ~ 8ACS8h
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Default: XX XX XX xxh
D[31:24] Reserved
D[23:16] TTXIDX13B (i) 44 B of Index 13
D[15:8] TTXIDX13G (i) 44 G of Index 13
D[7:0] TTXIDX13R (i) 44 R of Index 13

Texture Index Palette Register 14

Register Type: Read/Write
Read/Write Port:  8ACFh ~ 8ACCh

Default: XX XX XX xxh
D[31:24] Reserved
D[23:16] TTXIDX14B (i) 44 B of Index 14
D[15:8] TTXIDX14G (i) 44 G of Index 14
D[7:0] TTXIDX14R (i) 44 R of Index 14

Texture Index Palette Register 15

Register Type: Read/Write
Read/Write Port:  8AD3h ~ 8ADOh

Default: XX XX XX xxh
D[31:24] Reserved
D[23:16] TTXIDX15B (i) 44 B of Index 15
D[15:8] TTXIDX15G (i) 44 G of Index 15
D[7:0] TTXIDX15R (i) 44 R of Index 15

Reserved Registers

Register Type: Read/Write
Read/Write Port: 8AFEh ~ 8AD4h
Default: XX XX XX xxh

D[31:0] Reserved
.1 End of Primitive Setting Register

Register Type: Read/Write
Read/Write Port:  8AFFh
Default: xxh

D[7:0] TEND &a End of Primitive List
This is a dummy register. The data stored inréggster is no meaning.
.1 Stipple Pattern Registers
Stipple Pattern O Register

Register Type: Read/Write
Read/Write Port: 8B03h ~ 8B0O0Oh
Default: XX XX XX xxh

D[31:0] TOSTIP aa Stipple Pattern 0
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 1 Register

Register Type: Read/Write
Read/Write Port: 8B07h ~ 8B04h
Default: XX XX XX xxh

D[31:0] T1STIP 44 Stipple Pattern 1
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0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 2 Register

Register Type: Read/Write
Read/Write Port: 8BOBh ~ 8B08h
Default: XX XX XX xxh

D[31:0] T2STIP 44 Stipple Pattern 2
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 3 Register

Register Type: Read/Write
Read/Write Port: 8BOFh ~ 8BOCh
Default: XX XX XX xxh

D[31:0] T3STIP 44 Stipple Pattern 3
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 4 Register

Register Type: Read/Write
Read/Write Port: 8B13h ~ 8B10h
Default: XX XX XX xxh

D[31:0] TASTIP a4 Stipple Pattern 4
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 5 Register

Register Type: Read/Write
Read/Write Port: 8B17h ~ 8B14h
Default: XX XX XX xxh

D[31:0] T5STIP &4 Stipple Pattern 5
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 6 Register

Register Type: Read/Write
Read/Write Port: 8B1Bh ~ 8B18h
Default: XX XX XX xxh

D[31:0] T6STIP 44 Stipple Pattern 6
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 7 Register

Register Type: Read/Write
Read/Write Port: 8B1Fh ~ 8B1Ch
Default: XX XX XX xxh

D[31:0] T7STIP 44 Stipple Pattern 7
0: The pixel should not be written.
1: The pixel should be written.

Stipple Pattern 8 Register
Register Type: Read/Write
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Read/Write Port: 8B23h ~ 8B20h
Default: XX XX XX xxh

D[31:0] T8STIP 44 Stipple Pattern 8
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 9 Register

Register Type: Read/Write
Read/Write Port: 8B27h ~ 8B24h
Default: XX XX XX xxh

D[31:0] TISTIP 44 Stipple Pattern 2
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 10 Register

Register Type: Read/Write
Read/Write Port: 8B2Bh ~ 8B28h
Default: XX XX XX xxh

D[31:0] T10STIP aa Stipple Pattern 10
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 11 Register

Register Type: Read/Write
Read/Write Port: 8B2Fh ~ 8B2Ch
Default: XX XX XX xxh

D[31:0] T11STIP aa Stipple Pattern 11
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 12 Register

Register Type: Read/Write
Read/Write Port: 8B33h ~ 8B30h
Default: XX XX XX xxh

D[31:0] T12STIP aa Stipple Pattern 12
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 13 Register

Register Type: Read/Write
Read/Write Port: 8B37h ~ 8B34h
Default: XX XX XX xxh

D[31:0] T13STIP aa Stipple Pattern 13
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 14 Register

Register Type: Read/Write
Read/Write Port: 8B3Bh ~ 8B38h
Default: XX XX XX xxh

D[31:0] T14STIP aa Stipple Pattern 14
0: The pixel should not be written.
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1: The pixel should be written.
Stipple Pattern 15 Register

Register Type: Read/Write
Read/Write Port: 8B3Fh ~ 8B3Ch
Default: XX XX XX xxh

D[31:0] T15STIP aa Stipple Pattern 15
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 16 Register

Register Type: Read/Write
Read/Write Port: 8B43h ~ 8B40h
Default: XX XX XX xxh

D[31:0] T16STIP aa Stipple Pattern 16
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 17 Register

Register Type: Read/Write
Read/Write Port: 8B47h ~ 8B44h
Default: XX XX XX xxh

D[31:0] T17STIP aa Stipple Pattern 17
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 18 Register

Register Type: Read/Write
Read/Write Port: 8B4Bh ~ 8B48h
Default: XX XX XX xxh

D[31:0] T18STIP aa Stipple Pattern 18
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 19 Register

Register Type: Read/Write
Read/Write Port: 8B4Fh ~ 8B4Ch
Default: XX XX XX xxh

D[31:0] T19STIP aa Stipple Pattern 19
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 20 Register

Register Type: Read/Write
Read/Write Port: 8B53h ~ 8B50h
Default: XX XX XX xxh

D[31:0] T20STIP aa Stipple Pattern 20
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 21 Register

Register Type: Read/Write
Read/Write Port: 8B57h ~ 8B54h
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Default: XX XX XX Xxh
D[31:0] T21STIP aa Stipple Pattern 21
0: The pixel should not be written.

1: The pixel should be written.

Stipple Pattern 22 Register

Register Type: Read/Write
Read/Write Port: 8B5Bh ~ 8B58h
Default: XX XX XX Xxh
D[31:0] T22STIP aa Stipple Pattern 22
0: The pixel should not be written.

1: The pixel should be written.

Stipple Pattern 23 Register

Register Type: Read/Write
Read/Write Port:  8B5Fh ~ 8B5Ch
Default: XX XX XX Xxh
D[31:0] T23STIP aa Stipple Pattern 23
0: The pixel should not be written.

1: The pixel should be written.

Stipple Pattern 24 Register

Register Type: Read/Write
Read/Write Port: 8B63h ~ 8B60h
Default: XX XX XX Xxh
D[31:0] T24STIP aa Stipple Pattern 24
0: The pixel should not be written.

1: The pixel should be written.

Stipple Pattern 25 Register

Register Type: Read/Write
Read/Write Port: 8B67h ~ 8B64h
Default: XX XX XX Xxh
D[31:0] T25STIP aa Stipple Pattern 25
0: The pixel should not be written.

1: The pixel should be written.

Stipple Pattern 26 Register

Register Type: Read/Write
Read/Write Port: 8B6Bh ~ 8B68h
Default: XX XX XX Xxh
D[31:0] T26STIP aa Stipple Pattern 26
0: The pixel should not be written.

1: The pixel should be written.

Stipple Pattern 27 Register

Register Type: Read/Write
Read/Write Port: 8B6Fh ~ 8B6Ch
Default: XX XX XX Xxh
D[31:0] T27STIP aa Stipple Pattern 27
0: The pixel should not be written.

1: The pixel should be written.
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Stipple Pattern 28 Register

Register Type: Read/Write
Read/Write Port: 8B73h ~ 8B70h
Default: XX XX XX xxh

D[31:0] T28STIP aa Stipple Pattern28
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 29 Register

Register Type: Read/Write
Read/Write Port: 8B77h ~ 8B74h
Default: XX XX XX xxh

D[31:0] T29STIP aa Stipple Pattern 29
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 30 Register

Register Type: Read/Write
Read/Write Port: 8B7Bh ~ 8B78h
Default: XX XX XX xxh

D[31:0] T30STIP aa Stipple Pattern 30
0: The pixel should not be written.
1: The pixel should be written.
Stipple Pattern 31 Register

Register Type: Read/Write
Read/Write Port: 8B7Fh ~ 8B7Ch
Default: XX XX XX xxh

D[31:0] T31STIP aa Stipple Pattern 31
0: The pixel should not be written.
1: The pixel should be written.



- 188 -

1. Electrical Characteristics
1 Absolute Maximum Ratings

Parameter Min. Max. Unit

Ambient operation temperature 0 70 oC

Storage temperature -40 125 oC

Input voltage -0.3 5.5 V

Output voltage -0.5 3.6 V
NOTE:

Stress above these listed may cause permanent damalgvice. Functional operation of
this device should be restricted to the conditidescribed under operating conditions.

1 DC Characteristics
TA=0-70,C,VDD=3.3V+5%,VDD5=5V+5%GND=0V

Symbol |Parameter Min Max Unit Condition

VIL Input low voltage -0.5 0.8 V

VIH Input high voltage 2.2 5.5 V

\VOL Output low voltage - 0.4 \ IOL = 4.0 mA
\VOH Output high voltage 2.4 - \ IOH =-1.0 mA
L Input leakage current - + 10 UA

10Z tristate leakage current - + 20 UA 0.45 <VOUT < VDD

1 DC Characteristics for DAC (Analog Output Charactaistics)

Description Min Typical Max Unit
Black Level - 0 - \

\White Level - 660 - mV
ILE -1.0 - +1.0 LSB
DLE -0.5 - +0.5 LSB
1LSB - 2.625 - mV
Iref - 8.40 - mA

1 AC Characteristics for DAC (Analog Output Characteristics)

Description Parameter Condition Typical Max. Unit
Settling Time Tsett R=37.5 ohm - 6 ns
C1=30 pF




1 AC Characteristics
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Figure 8.1 Clock and Reset Cycles
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T12

T11

Clock And Reset Cycles

T9
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Clock and Reset Timing Table

Symbol |Parameter Min Max
T1 MCLK Period 10

T2 VVCLK Period 5.5

T3 MCLK Low Time 4

T4 MCLK High Time 4

T5 VCLK Low Time 2.2

16 VVCLK High Time 2.2

T7 Reset High Time 400

T8 System Configuration Data Setup Time 20

T9 System Configuration Data Hold Time 20

T10 BCLK Period (33MHz / 66MHZz) 30 /15 o / 30
T11 BCLK High Time (33MHz /66MHZz) 11/6

T12 BCLK Low Time (33MHz /66MHZz) 11/6

(Units: ns)
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Figure 8.3 PCI/AGP Input Timing

PCI Timing Table
Symbol Parameter 66MHz 33MHz Units

Min Max | Min | Max

Tval BCLK to Signal Valid Delay 2 6 2 11 ns
Ton Float to Active Delay 2 - 2 - ns
Toff Active to Float Delay - 14 - 28 ns
Tsu Input Setup Time to BCLK 3 - I - ns
Th Input Hold Time from BCLK 0 - 0 - ns

AGP 1X Timing Table
Symbol Parameter Min Max Units
Tcyc BCLK Cycle Time 15 30 ns
Tval BCLK to Signal Valid Delay 1.5 6 ns
Ton Float to Active Delay 1.5 6 ns
Toff Active to Float Delay 1 14 ns
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Tsu

Input Setup Time to BCLK

ns

Th

Input Hold Time from BCLK

0.5

ns
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Figure 8.4 AGP 133 Timing Diagram
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Figure 8.5 Strobe/Data Turnaround Timings

AGP 2X Timing Table

Symbol [Parameter | Min | Max | Units [ Notes

Transmitter Output Signals:

tTSf CLK to transmit strobe 2 12 ns
falling

tTSr CLK to transmit strobe rising 20 ns

tDvb Data valid before strobe 1.7 ns

tDva Data valid after strobe 1.7 ns

tONd Float to Active Delay -1 9 ns

tOFFd Active to Float Delay 1 12 ns

tONS Strobe active to strobe falling 6 10 ns
edge setup
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tOFFS Strobe rising edge to strob¢ 6 10 ns
float delay

Receiver Input Signals:

tRSsu Receive strobe setuptimefo 6 ns
CLK

tRSh Receive strobe hold time hold 1 ns
time from CLK

tDsu Data to strobe setup time 1 ns

tDh Strobe to data hold time 1 ns
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RAS[L:0]*

<4— TcpN
CAS[7:0]*

Figure 8.6 CAS Before RAS Refresh Cycle

CAS Before RAS Refresh Cycle Timing Table

Trpc  Tcsr
<>

Sym. Parameter T-Value MCLK MCLK
50 MHz 60 MHz
Min Max Min Max Min Max
TCPN  |CAS* Precharge Time 1 - 20 - 16.7 -
TRPC |RAS* High to CAS* Low 2 - 40 - 334 -
Precharge Time
TCSR |CAS* Before RAS* Setup 1 - 20 - 16.7 -
Time
TCHR |CAS* Before RAS* Hold 3 - 60 - 50.1 -
Time

(Units: ns)
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RAS[1:0]* ' s ) e

Terp| (€ TesH > ¢ Trc >

CAS[7:0 /|

4 TAR
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MA[8:0] X coLu coL ROW
WE*
Tca
¢ Tean
MD[63:0]

v

% : DON'T CARE
Z

% : UNDEFINED

Figure 8.7 Video Memory Fast Page Mode Read Cycle
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WE*
T/D/S+ ¢— ToH

MD[63:0] Hiimpedance // WRITE

T
o % : DON'T CARE

@ . UNDEFINED

Figure 8.8 Video Memory Fast Page Mode Write Cycle
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% : DON'T CARE
@ : UNDEFINED

Figure 8.9 Video Memory Fast Page Mode Read Cyclath Extended Data
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Video Memory Fast Page Mode Read/Write Cycle Timing able
Guaranteed Timings

Sym. [Parameter T-Value MCLK MCLK
50 MHz 60 MHz
Min. Max. | Min. Max. Min. Max.
TCAS |CAS* Pulse Width 1 - 20 - 16.7 -
TCRP |CAS* to RAS* Precharge Time| 2 - 40 - 33.4 -
TCSH |CAS* Hold Time 4 - 80 - 66.8 -
TPC CAS* Cycle Time 2 - 40 - 33.4 -
TCP CAS* Precharge Time 1 - 20 - 16.7 -
TRP RAS* Precharge Time 3 - 60 - 50.1 -
TRC RAS* Cycle Time 7 - 140 - 116.9 -
TRAS [RAS* Pulse Width 4 - 80 - 66.8 -
TRCD |[RAS*to CAS* Delay Time 3 - 60 - 50.1 -
TRAH [Row Address Hold Time 2 - 40 - 33.4 -
TAR Column Address Hold From RAST 4 - 80 - 66.8 -
TASC [Column Address Setup Time 1 - 20 - 16.7 -
TCAH [Column Address Hold Time 1 - 20 - 16.7 -
TWCR [Write Command Hold Referenced t0 3.5 - 70 - 58.5 -
RAS*
TDS Data-in Setup Time 0.5 - 10 - 8.4 -
TDH Data-in Hold Time 1 - 20 - 16.7 -
TDHR [Data Hold Referenced to RASY 4 - 80 - 66.8 -
TASR [Row-Address Setup Time 0 - 0 - 0 -
TCOH |Data Output Hold after CAS* LOW - - 5 - 5 -
(Only for EDO-DRAM)

(Units: ns)




Required Timing Table

-20

0-

Sym. |Parameter T-Value MCLK MCLK
50MHz 60MHz
Min. Max. Min. Max. Min. Max.

TCPA |Data Access Time from CAS* - 2 - 40 - 33.3
Precharge

TRAC |Data Access Time from RAS* - 4 - 80 - 66.6

TCAC |Data Access Time from CAS* - 1 - 20 - 33.3

TCAA |Data Access Time form Colum - 2 - 40 - 66.6
Address

(Units: ns)
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Tck
TeH | Tc
CLK
Tsu TH
Control
Signals

Figure 8.10 SDRAM/SGRAM input/output Timing

SDRAM/SGRAM Timing Table

Symbol Parameter Min | Max. | Units
TCK Clock Cycle Time latency=3 12 (83.3 MHz) ns
latency=2 18 (55 MHz) ns
TCH CLK high level width 4 ns
TCL CLK low level width 4 ns
TSU Setup Timing 3.5 ns
TH Hold Timing 1.5 ns
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PCLK 1 )
—» T2 [—
VIDEOQ[7:0]

Ts

BLANK* X 8 BITS X 8 BITS ><

8 BITS ><

HSYNC,VSYNC

Figure 8.11 Video Timing 4, 8, and 16 Bits/Pixel ddes

4, 8, and 16 BPP Video AC Timing Table

Symbol [Parameter Min. Max. Notes
T1 VIDEO[7:0], BLANK*, SYNC Setup Time 10 -
T2 VIDEO[7:0], BLANK*, SYNC Hold Time 2 -
T3 PCLK Period 20 -
T4 PCLK High Time 7 -
T5 PCLK Low Time 7 -

(Units: ns)




1. Mechanical Dimension
QFP208-P (208-Pin Plastic Flat Package) Unit: mm
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1. Appendix A. Recommended Memory Configuration

1M Byte Display Memory Using 256Kx4 DRAM

Ul u2 U3 U4
RAS* RASO* RASO* RASO* RASO*
CAS* CASO* CASO* CAS1* CAS1*
\WE* \WE* \WE* \WE* \WE*
ADDR MAIO:8] MA[O0:8] MAIO0:8] MAIO0:8]
DATA MDJO0:3] MDJ4:7] MD[8:11] MD[12:15]
PLANE 0 0 1 1
Bank 0 0 0 0
U5 U6 u7 U8

RAS* RASO* RASO* RASO* RASO*
CAS* CAS2* CAS2* CAS3* CAS3*
\WE* \WE* \WE* \WE* \WE*
ADDR MAIO0:8] MA[O0:8] MA[O0:8] MAIO0:8]
DATA MD[16:19] |[MD[20:23] [MD[24:27] [MD[28:31]
PLANE 2 2 3 3
Bank 0 0 0 0

1M Byte Display Memory Using 2-CAS 256Kx16 DRAM

Ul U2

RAS* RASO* RASO*
CASU* CASO* CAS2*
CASL* CAS1* CAS3*
\WE* \WE* \WE*
ADDR MA[O0:8] MAIO0:8]
DATA MDJ[0:15] MD[16:31]
PLANE 0,1 2,3
Bank 0 0
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1M Byte Display Memory Using 128Kx32x2-bank SGRAM

Ul
CLK SCLKO
CS* CSO*
RAS* SRAS*
CAS* SCAS*
WE* WE*
DQM DQMIJ0:3]
ADDR MA[0:9]
DATA MDJ[0:31]
CKE VDD
DSF DSF
PLANE 0,1,2,3
Bank 0
2M Byte Display Memory Using 2-CAS 256Kx16 DRAM
Ul U2 U3 U4
RAS* RASO* RASO* RASO* RASO*
CASU* CASO* CAS2* CAS4* CAS6*
CASL* CAS1* CAS3* CAS5* CAST7*
WE* WE* WE* WE* WE*
ADDR MA[0:8] MA[0:8] MAJ[0:8] MAJ[0:8]
DATA MDJ[0:15] MD[16:31] MD[32:47] MD[48:63]
PLANE 0,1 2,3 0,1 2,3
Bank 0 0 1 1
2M Byte Display Memory Using 128Kx32x2-bank SGRAM
Ul U2
CLK SCLKO SCLK1
CS* CSO* CSO*
RAS* SRAS* SRAS*
CAS* SCAS* SCAS*
WE* WE* WE*
DQM DQMI[0:3] DQM[4:7]
ADDR MAJ0:9] MAJ0:9]
DATA MDJ0:31] MDJ[32:63]
CKE VDD VDD
DSF DSF DSF
PLANE 0,1,2,3 0,1,2,3
Bank 0 1
4M Byte Display Memory Using 2-CAS 256Kx16 DRAM
Ul U2 U3 U4
RAS* RASO* RASO* RASO* RASO*
CASU* CASO* CAS2* CAS4* CAS6*
CASL* CAS1* CAS3* CAS5* CAST7*
WE* WE* WE* WE* WE*
ADDR MA[0:8] MA[0:8] MA[0:8] MA[0:8]
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DATA MDJ[0:15] MD[16:31] [MD[32:47] [MD[48:63]
PLANE 0,1 2,3 0,1 2,3
Bank 0 0 1 1

U5 U6 u7 U8
RAS* RAS1* RAS1* RAS1* RAS1*
CASU* CASO* CAS2* CASA4* CAS6*
CASL* CAS1* CAS3* CAS5* CAST7*
\WE* \WE* \WE* \WE* \WE*
ADDR MA[1:8] MA[1:8] MA[1:8] MA[1:8]
DATA MDJ0:15] MDJ[16:31] [MD[32:47] |[MD[48:63]
PLANE 0,1 2,3 0,1 2,3
Bank 2 2 3 3

4M Byte Display Memory Using 128Kx32x2-bank SGRAM

Ul U2 U3 U4
CLK SCLKO SCLK1 SCLKO SCLK1
CS* CSO0* CSO0* CS1* CS1*
RAS* SRAS* SRAS* SRAS* SRAS*
CAS* SCAS* SCAS* SCAS* SCAS*
\WE* \WE* \WE* \WE* \WE*
DOM DQMI[0:3] DQM[4:7] DQMI[0:3] DQM[4:7]
ADDR MAJ0:9] MAJ0:9] MAJ0:9] MAJ0:9]
DATA MDJ[0:31] MD[32:63] MDJ[0:31] MD[32:63]
CKE \VDD \VDD \VDD \VDD
DSF DSF DSF DSF DSF
PLANE 0,1,2,3 0,1,2,3 0,1,2,3 0,1,2,3
Bank 0 1 2 3
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