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1.1 Introduction

The Matrox MGA-G100 is a next generation 3D graphics, multimedia and Windows accelerator. In one
low-cost package, the MGA-G100:
®  Provides superior Windows performance
m Accelerates 3D texture mapped consumer applications such as PC games with the Matrox Fast
Texture Architecture
Isfully Microsoft DirectDraw and Direct 3D compliant
Accelerates digital video including software MPEG
Hasfast VGA acceleration
Includes an integrated DAC
Includes digital video input port
Includes hardware CODEC interface port
Connectsto fast SSTL SGRAM or LVTTL SGRAM

The Matrox MGA-G100 has special features specifically designed to provide superior 3D game
performance in a2 MByte frame buffer. Matrox MGA-G100 is intended to provide a complete solution
for home PC users who areinterested in top performance Windows 95 and DOS 3D game and multimedia
applications, but who are also interested in leveraging their home PC as a home office and education
center. It is also suitable for environments such as Windows NT, IBM OS/2 PM, Unix X-Windows, and
AutoCAD.

The MGA-G100 series has an improved 3D acceleration core over the Matrox MGA-1064SG, key video
capabilities of the MGA-VC064FB video engine and a significantly faster frame buffer interface for
applications requiring a high display bandwidth. It controls up to 16 megabytes of SSTL SGRAM.

The integrated DAC in MGA-G100 eliminates the need for an external DAC. This substantially lowers
the cost and space required for the graphics sub-system.

A full-featured 3D rendering engine, the Matrox Fast Texture Architecture, is the centerpiece of the
MGA-G100. This 3D engineis an advanced renderer with full perspective correct texture mapping,

lighting, Gouraud shading, fogging, stipple apha blending, optional 16-bit or 32 bit buffering, Z

buffering, capable of bus mastering and o keying on texture color or texel alphakey bit. The key feature

of the Matrox Fast Texture Architecture is excellent cost/performance. Matrox’s texture compression
model saves on memory usage, enabling low cost and high performance in a 2 MByte frame buffer.

The MGA-G100 core engine fully implements the Matrox Video Architecture with its integrated digital
video scaling, filtering and color space conversion engine. This architecture supports both shared frame
buffer and split frame buffer (overlay) modes of operation to provide maximum flexibility in combining
video with graphics. This architecture supports video sprites, video texture maps, graphics overlay, and
many other methods of combining video with graphics. The MGA-G100 can be upgraded with the
Matrox Video Encoder (MAVEN) which provides high quality output to a TV or VCR. MAVEN includes
interpolated downscaling to the safe title area and 3 tap filtering to produce a superior TV picture.

This specification covers two devices : the MGA-G100-PCI that connects to the PCI bus and the
MGA-G100-AGP that connects to the AGP bus. This specification applies the term MGA-G100 to both
chips. For PCI specific information, the term MGA-G100-PCI will apply, while the term MGA-G100-
AGP will apply to AGP specific information.

1-2 Introduction MGA-G100 Specification
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1.2 System Block Diagram

< i ,
qa@ , Ve e 5| Frame Buffer

Figure 1-1: System Block Diagram
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1.3 Application Areas

Windows accelerator with high performance levels, (ideal for mid-range system requirements).

The MGA-G100 will complement the MGA-1 family by delivering a strong price/performance |
point for users who need top performance at high resolution and color depths.

Full acceleration of the next generation of Windows multimedia and game applications. Specifi-
caly, 3D texture mapped games achieve a significant boost in performance and image quality

with the MGA-G100 3D engine. In addition, all other types of games will be accelerated by a
combination of the MGA-G100’'s DirectDraw and Direct Video engine.

Digital video playback is accelerated to full screen, full motion, with high-quality scaling.The
architecture supports all of today’s popular CODECSs including Indeo and software MPEG. OM-
1 and Quartz compatibility is provided.

Full acceleration of all MS-DOS applications via MGA-G100’s ultra-fast 32-bit VGA core. |
Video capture.

DVD playback

Video editing.

Video out to a TV with MAVEN.

MGA-G100 Specification System Block Diagram  1-3
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1.4

Typical Implementation

MGA-G100 isideal for use as an add-in graphics card, or on the motherboard with frame buffer RAM.

141

1.5

151

152

1-4

Target Markets
The home, SOHO, and multimedia PC markets
Mainstream business markets
The computer gaming market
Professional multimedia PC markets
Desktop publishing

Features

Core GUI Accelerator

Based on the current award-winning MGA-1064SG core
Line draw engine with patterning

3D polygons with Gouraud shading

Optional Z-buffer

2D polygons with patterning capabilities

BITBLT engine

Sync reset input for video genlock and overlay

DPMS and Green PC support

Hardware pan and zoom

DDC level 2B compliant

71 MHz drawing engine

143 MHz operation for the SSTL SGRAM memory interface

3D Texture Mapping Engine

Perspective Correct Texture Mapping

True color lighting of textures

Hardware dithering of LUT textures

16-bit or 32 bit Z-buffer (optionally enabled or disabled)
Double buffering

Screen transparency

Storage of source textures in off-screen frame buffer memory
Source textures may bein following formats:

» Color Look Up Table (compressed) 4 bpp (bits/pixel), 8bpp.

e 3:3:2,5:6:5, 1:5:5:5, 4:4:4:4.

Look-up table translations from CLUT4 and CLUTS8 to 5:6:5 on-the-fly

Command list processing via bus mastering
Keying on textures is supported

Digital video as source for texturing is supported
Fogging

Stipple Alpha Blending

Typical Implementation

MGA-G100 Specification
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153

154

155

Digital Video Engine

True linear interpolation scaling filter in both X and Y
Hardware color space conversion engine
8 MByte window for ILOAD operations
Split frame buffer support for true graphics overlay (graphics and video are in separate sections
of the frame buffer, with keying in the DAC):
» 2G8/V16: graphics 8-bit pseudo color or 3:3:2, video 5:5:5 dithered
» G16/V16: graphics 5:6:5 & 5:5:5, video 5:5:5 dithered
» Synchronized video/graphics updates (no tearing) are supported
e Supports any humber of video windows/sprites simultaneously
 Split frame buffer is supported simultaneously with shared frame buffer mode
layering
« Direct frame buffer access sees each buffer linearly
Shared frame buffer mode supports graphics and video written to a shared surface through
layering
e Supports 8, 16, 24, or 32 bit/pixel configurations
» Graphics and video pixels must have the same pixel depth

DirectDraw Support

Hardware scaling and color space conversion engine fully accelerates digital video
Support BITBLT & ILOAD functions with color key for full transparent blit support
Full 16 MByte window on linear mapping of frame buffer

Equality compare with plane masking for transparent blits

Single register page flip

Programmable blitter stride

Ability to read the current scan line

Ability to tell when the vertical blank begins

Interrupt generated on VSYNC

Direct 3D Support

Texture mapping
» Perspective correct
« Bilinear interpolation as well as nearest neighbor
* Monochrome and true color lighting
* Decal
» Texture wrapping and clamping
« 16-bit true color or 8- or 4-bit palettized
Gouraud shading
Optional Z-buffer and Z-test
Color and Z-masking
Dithering
Fogging and depth cueing
Stipple Alpha Blending
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1.5.6

1.5.7

1.5.8

Sub-pixel positioning
Transparency

Flat alpha stipple
Bus mastering

Integrated DAC

230 MHz operation

Supports shared memory and graphic overlay modes
3 x 256 x 8 lookup table

Hardware cursor

VGA compatible

Synchronous Memory Interface

SGRAM 128Kword x 32bit x 2bank and 256K word x 32bit x 2bank. Supports block write and
write per bit for added performance.

Supports from 2 to 16 MBytes of memory
» Up to 4 banks of 128K x 32 x 2 SGRAM
* Up to 4 banks of 256K x 32 x 2 SGRAM

Miscellaneous

Feature connector interface
» 8-bit VGA mode

* 12 bit output mode for the MAVEN video encoder (24 bpp multiplexed to 12
bit bus).

Host interface

* PCI 2.1 compliant (MGA-G100-PCI) or AGP 1.0 including side band
addresses MGA-G100-AGP)

» PCI bus master capable. Primarily used to increase 3D performance by off-
loading the CPU.

VESA 2.0-compliant DOS applications running at a resolution of 320 x 200 can be scaled up to
640 x 480.

» Higher resolutions are possible without changing the frame rate.
* Filtering in the X-direction is supported.
* PC 97 1.0 compliant
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1.6 Typographical Conventions Used
Table 1-1: Typographical Conventions

Description Example

Active low signals are indicated by a trailing forward slash. Signal names

appear in upper-case characters. VHSYNC/
Numbered signals appear within angle brackets, separated by a colon. MA<8.0p
Register names are indicated by upper-case bold sans-serif letters. DEVID

Fields within registers are indicated by lower-case bold sans-serif letters. vendor

Bits within a field appear within angle brackets, separated by a colon. vendor<15:0>
Hexadecimal values are indicated by a trailing letter ‘h’. CFFFh

Binary values are indicated by a trailing letter ‘b’ or are enclosed in single
guotes, as: ‘00’ or ‘1’. Also, in a bulleted list in a register description field, 0: 0000 0010b
and 1: are assumed to be binary.
Special conventions are used for the register descriptions. Refer to the sample register description page
in Sections 4.1.1, 4.1.2,4.2.1, and 4.3.1.

In a table, X = “don’t care” (the value doesn’t matter) 1X = Register Set C
Emphasized text and table column titles are set in bold italics. Thisibitbe set.
In Chapter 5 DWGCTL illustrations, the ‘+" and ‘# symbols have a special trans
meaning. This is explained i@verview’ on page 5-28
#l#|#|#

m A vertical bar in the margin (as seen here on the right) indicates a change made since the release
of Revision 1 of this manual, which was dated April 5, 1996.

1.7 Locating Information

The MGA-G100 register descriptions are located in Chapter 4. They aredivided into several sections, and |
arranged in alphabetical order within each section.

m To look up a register by name when you know which section it’s in, go to that section and search
the running headers at the top of the page for the register you want. (The sections are identified ir
‘Contents’ at the front of the manual, on page 4-1, and within the page footers of Chapter 4.)

m |f you don’t know which section it’s in, look the register up in the Index in the back.

® To look up a register by its index or address, refer to the tables in Chapter 3. Indirect access reg
ister indexes are also duplicated on the description page of the direct access register that they
refer to.

m To look up a particular field within a register, look in the Alphabetical List of Register Fields
near the back of the manual.

Information on how to program the MGA-G100 registers is found in Chapter 5, while information |
relating to hardware design is located in Chapter 6. Appendix A contains pinout, timing, and other
miscellaneous information.

Appendix B lists the significant changes since the last revision of this document.

At the beginning of this manual you'll find a complete table of Contents, followed by a List of (major)
Figures, and a List of (major) Tables.
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Chapter 2: MGA-G100 Overview

This chapter includes:
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2.1 Introduction

The MGA-G100 chip is a stand-alone graphics controller which is composed of several sections that work
together to accomplish the tasks that are required of them. Theindividual sections of the MGA-G100 chip
are listed below and described in detail in the remainder of this chapter.

* HOST bus interface

* VGA graphics controller

* VGA attributes controller
 CRTC

* Video Interface

» Address Processing Unit (APU)
» Data Processing Unit (DPU)

» Texture Mapper

* Memory Controller

2.2 HOST Bus interface

This section of the MGA-G100 chip implements the interface with the host processor. It includes:
» Decoding of all resources
 Configuration registers
* Bus mastering circuitry

2.3 VGA Graphics Controller

This section of the MGA-G100 implements the VGA-compatible access to the frame buffer. This section
includes:

» Graphics controller registers

» Data path between the host and the frame buffer

2.4 VGA Attributes Controller

This section implements the display refresh for standard VGA modes as well as for all character modes.

2.5 CRTC

This section generates the horizontal and vertical timing for driving display data and addresses from the
frame buffer. The CRTC is VGA-compatible, with some extensions for the Power Graphic modes.

2.6 Video Interface

The video interface converts display pixels from the frame buffer into analog signals that are sent to the
CRT monitor. It includes the color LUT, cursor generation, keying logic, the MAFC 12 port, the DAC
registers, the DAC, the system clock PLL, and the pixel clock PLL.
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Figure 2-1: MGA-G100 Block Diagram
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2.7 Address Processing Unit (APU)

This section of the MGA-G100 chip generates the sequencing for drawing operations. Each drawing
operation is broken down into a series of read and write commands which are forwarded to the DPU. The
APU section includes:

» Generation of the sequences for each drawing operation
» Generation of the addresses

* Processing of the slope for vectors and trapezoid edges
* Rectangle clipping

2.8 Data Processing Unit (DPU)

This section manipulates the data according to the currently-selected operation. The DPU also converts
read and write commands from the APU into commands to the memory controller. The DPU includes the:

» Generation of the sequences for every drawing operation
* Funnel shifter for data alignment

» Boolean ALU

* Patterning circuitry

* Color space converter

* Dithering circuitry

Data FIFO for blit operations

» Color expansion circuitry for character drawing
» Gouraud shading generator

» Depth generation circuitry

» Fogging circuitry

* Stipple Alpha blending circuitry

2.9 Texture Mapper

This section implements the perspective-correct texture mapping feature of the MGA-G100. It includes:
» Texture parameter interpolation (STQ)
* Perspective correction circuitry
» Texel address FIFO
» Transparency circuitry
» Texture LUT
* Lighting module
* Bilinear interpolator

2.10 Memory Controller
This section converts the read and write commands issued by internal modules into memory cycles that
are sent to the frame buffer. Its functions include:

» Generation of memory cycles
* Interface to the SGRAM
* Arbitration of internal requests to the frame buffer

The MGA-G100 chip can interface directly with the SGRAM chips. A frame buffer of up to 16 MBytes is
supported.
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2.11 Video Input Interface

This section implements the 8 bit video capture interface that is compatible with I TU-656 with encoded
sync signals. It includes:

» Double buffered configuration registers

 VBI capture circuitry

* Filtered UV upsampler

* YUV -> RGB color space converter

2.12 CODEC Interface

This section interfaces to various VMI- like hardware CODEC devices. It includes:
« Control registers
» CODEC Interface circuitry

MGA-G100 Specification Video Input Interface  2-5
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Chapter 3: Resource Mapping

This chapter includes:
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Register Mapping.........ceuevvuuiiiiiiiineeeeeeeeeeeeeeeesieennnnnnns 3-5
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3.1 Memory Mapping

Note that all addresses and bits within dwords are labelled for alittle endian processor (X86 series, for
example).

3.1.1 Configuration Space Mapping
Table 3-1: MGA-G100 Configuration Space Mapping

Address Name/Note Description
00h-03h DEVID Device ldentification
04h-07h DEVCTRL Device Control
08h-OBh  |CLASS Class Code
0Ch-OFh |HEADER Header
10h-13h MGABASE2 MGA Frame Buffer Aperture Address
14h-17h MGABASE1 MGA Control Aperture Base
18h-1Bh |MGABASE3 MGA ILOAD Aperture Base Address
1Ch-2Bh | Reserved®
2Ch-2Fh  |SUBSYSID Subsystem ID. Writing has no effect.
30h-33h ROMBASE ROM Base Address
34h-37h  |CAP_PTR Capabilities Pointer
38h-38h  |Reserved®
3Ch-3Fh  |[INTCTRL Interrupt Control
40h-43h OPTION Option
44h-47h MGA_INDEX MGA Indirect Access Index
48h-4Bh MGA DATA MGA Indirect Access Data
4Ch-4Fh  |SUBSYSID Subsystem ID. Reading will give O’s.
50h-53h |OPTION2 Option2
54h-DBh | Reservéd
DCh-DFh |PM_IDENT PCI quer Management Capability
Identifier
EOh-E3h |PM_CSR PCI Power Management Control/Status
E4h-EFh | Reservéd
FOh-F3h |AGP_IDENT® AGP Capability Identifier
F4h-F7h |AGP_STS®@ AGP Status
F8h-FBh |AGP_CMD® AGP Command
FCh-FFh | Reservél

@ Writing to areserved location has no effect. Reading from areserved location will
give 0's. Access to any location(including a reserved one) will be decoded.

@ These locations exist only for the MGA-G100-AGP. For the MGA-G100-PCl, all
these locations are reserved and ‘0’ will be returned when read.
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3.1.2

MGA General Map

Table 3-2: MGA General Map

Address

Condition

Name/Notes

000A 0000h-000BFFFFh

000A0000h-000AFFFFh
000B0000h-000B7FFFh
000B8000h-000BFFFFh

GCTL6<3:2> ="'00',MISC<1> =1’
GCTL6<3:2> = ‘01",MISC<1> =T
GCTL6<3:2> ="'10",MISC<1> =1’
GCTL6<3:2> = 11", MISC<1> =T

VGA frame buffer® @

ROMBASE + 0000h to
ROMBASE + FFFFh

biosen =1 (seeOPTION)
romen = 1 (seeROMBASE)

BIOS EPROM®

MGABASEL1 + 0000h to
MGABASE1 + 3FFFh

MGA control aperture

(sedable 3-3

@

MGABASE2 + 000000h to
MGABASE2 + FFFFFFh

Direct frame buffer access aperturg

eIC)

MGABASE3 + 000000h to
MGABASE3 + 7FFFFFh

8 MByte Pseudo-DMA window

(N

@ Memory space accesses are decoded only if memspace = 1 (seethe DEVCTRL configuration register).
@ Hardware swapping for big endian support is performed in accordance with the settings of the OPMODE

register’sdirDataSiz bits.

©) The usable range depends on the frame buffer configuration. Reading or writing outside the usable range

will yield unpredictable results.
*) Hardware swapping for big endian support is performed in accordance with the setting3RIIthBE

register'simabDataSiz bits.

MGA-G100 Specification
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3.1.3 MGA Control Aperture
Table 3-3: MGA Control Aperture (extension of Table 3-2)

MGABASE1 + Attr. | Mnemonic Device name

0000h-1BFFh W  |DMAWIN (ILOAD) 7K Byte Pseudo-DMA window ()
1C00h-1DFFh W |DWGREGO First drawing registers 934
1E00h-1EFFh R/W |[HSTREG Host registers @©)
1F00h-1FFFh RW |VGAREG VGA registers ©)©)
2000h-2BFFh | |- Reserved ©)

2C00h-2DFFh W |DWGREG1 Second drawing registers@®
2E00h-3BFFh | |- Reserved ©)

3C00h-3COFh R/W |DAC DAC®)

3C10h-3DFFh | |- Reserved ©)

3E00h-3FFFh RW |EXP Expansion()

@ Hardware swapping for big endian support is performed in accordance with the settings of the OPMODE
register'simaDataSiz bits.

@ Hardware swapping for big endian support is performed whe@RT@ON configuration register’s
powerpc bitis ‘1’

©) See the register map Trable 3-4 for a more detailed view of this memory space

4) Reads of these locations are not decoded.

®vea registers have been memory mapped to provide access@R1I@ registers in order to program
MGA video modes when the VGA I/O space is not enabled.

) Reserved locations are decoded. The returned values are unknown.

() Reserved locations are not decoded. Accesses outside the defined 32 bit registers will cause unpredictable
behavior.
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3.2 Register Mapping

2Note: For the valuesin Table 3-4, reserved locations should not be accessed. Writing to reserved
locations may affect other registers. Reading from reserved locations will return unknown data.

Table 3-4: Register Map (Part 1 of 10)

Memory /0

Register Mnemonic Name | Access Address'V) | Address® |Index Description/Comments Page
pwaccTL @ WO | 1Cooh® - - | Drawing Control 4-63
MACCESS WO | 1c04h@ - - |Memory Access 4-82
MCTLWTST WO | 1cosh® - - |Memory Control Wait State 4-84
ZORG WO | 1coch® - - | Z-Depth Origin 4-128
PATO WO | 1c10h® - - | Pattern 4-87
PAT1 WO | 1c14h® - - | Pattern 4-87
- WO | 1c18h® - - | Reserved -

PLNWT @ WO | 1c1ch@ - - | Plane Write Mask 4-89
BCOL WO | 1C20n4 - - |Background Color / Blit Color Mask | 4-38
FCOL WO | 1C24h* - - |Foreground Color / Blit Color Key 4-70
- WO | 1c28n® - - | Reserved -

- WO | 1c2ch® - - |Reserved (SRCBLT) -

SRCO WO | 1c30n4 - - | Source 4-98
SRC1 WO | 1c34h® - - | Source 4-98
SRC2 WO | 1c38h4%) - - | Source 4-98
SRC3 WO | 1c3ch@ - - | Source 4-98
XYSTRT ® WO | 1c40n@ - - |XY Start Address 4-122
XYEND ©® WO | 1c44h® - - | XY End Address 4121
- 1C48h-1C4Ch™) - - |Reserved -

SHIFT ® WO | 1c50n@ - - |Funnd Shifter Control 4-96
DMAPAD © WO | 1C54n@ - - | DMA Padding 4-46
sGN ©® WO | 1c58n@ - - |Sign 4-95
LEN ©® WO | 1c5ch® - - |Length 4-81
AR0 ©® WO | 1ce0n@ - - |Multi-Purpose Address 0 4-31
AR1 ®) WO | 1c64h® - - |Multi-Purpose Address 1 4-32
AR2 ©) WO | 1c68h@ - - | Multi-Purpose Address 2 4-33
AR3 WO | 1c6ch® - - |Multi-Purpose Address 3 4-34
AR4 (® WO | 1c70n@ - - |Multi-Purpose Address 4 4-35
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Table 3-4: Register Map (Part 2 of 10)

Memory /0

Register Mnemonic Name | Access| Address®) | Address® |Index| Description/Comments Page
AR5 ©® WO | 1Cc74n@ - - |Multi-Purpose Address 5 4-36
ARG ® WO | 1c78h@ - - |Multi-Purpose Address 6 4-37
- WO | 1c7Cch® - - |Reserved -

CXBNDRY ©® WO | 1c80n®@ - - |Clipper X Boundary 4-39
FXBNDRY ® WO | 1c84n@ - - |X Address (Boundary) 4-76
YDSTLEN ©® WO | 1c88h@ - - | Y Destination and Length 4-125
PITCH ©® WO | 1csch® - - |Memory Pitch 4-88
yDsT ©® WO | 1c90h® - - |Y Address 4-124
YDSTORG ® WO | 1c94h@ - - | Memory Origin 4-126
yTop © WO | 1c98h® - - | Clipper Y Top Boundary 4-127
ysoT ® WO | 1coch® - - | Clipper Y Bottom Boundary 4-123
CXLEFT ® WO | 1cA0N@ - - |Clipper X Minimum Boundary 4-40
CXRIGHT ©® WO | 1cA4h@ - - | Clipper X Maximum Boundary 4-41
FXLEFT ©® WO | 1cA8h@ - - | X Address (Left) 4-77
FXRIGHT ® WO | 1cACh®@ - - |X Address (Right) 4-78
XDST ® WO | 1cBOh® - - |X Destination Address 4-120
- 1CB4h-1CBCh®| - - |Reserved -

DRO WO | 1ccoh® - - |DataALU O 4-53
FOGSTART WO | 1ccah® - - |Fog Start 4-73
DR2 WO | 1ccsh@ - - |DataALU 2 4-51
DR3 WO | 1ccch@ - - |DataALU 3 4-52
DR4 WO | 1cDoh® - - |DataALU 4 4-53
FOGXINC WO | 1cD4h® - - |Fog X Inc 4-74
DR6 WO | 1cD8h¥ - - |DataALU 6 4-54
DR7 WO | 1cbch® - - |DataALU 7 4-55
DR8 WO | 1CEOh® - - |DataALU 8 4-56
FOGYINC WO | 1CE4h® - - [FogY Inc 4-75
DR10 WO | 1cesh® - - |DataALU 10 4-57
DR11 WO | 1CECh® - - |DataALU 11 4-58
DR12 WO | 1CcFonh®@ - - |DataALU 12 4-59
FOGCOL WO | 1CF4h® - - |Fog Color 4-72
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Table 3-4: Register Map (Part 3 of 10)

Memory /0

Register Mnemonic Name | Access| Address®) | Address® |Index| Description/Comments Page
DR14 WO | 1CFgh® - - |DataALU 14 4-60
DR15 WO | 1CFch® - - |DataALU 15 4-61
- 1D00h-1DFFh*) - - | Same mapping as 1C00h-1CFCh (© -

- 1E0Oh - 1EQFh - - |Reserved -
FIFOSTATUS RO 1E10h - - |BusFIFO Status 4-71
STATUS RO 1E14h - - | Status 4-99
ICLEAR WO | 1E18h - - | Interrupt Clear 4-79
IEN R/W | 1E1Ch - - |Interrupt Enable 4-80
VCOUNT RO 1E20h - - | Vertical Count 4-119

- 1E24h - 1E2Fh - - |Reserved -
DMAMAP30 R/W | 1E30h - - |DMA Map 3htoOh 4-42
DMAMAP74 R/W | 1E34h - - |DMA Map 7hto 4h 4-43
DMAMAPBS R/W | 1E38h - - |DMA Map Bhto 8h 4-44
DMAMAPFC R/W | 1E3Ch - - |DMA Map Fhto Ch 4-45
RST R/W | 1E40h - - | Reset 4-93
- 1E44h - 1E53h - - |Reserved -
OPMODE R/W | 1E54h - - | Operating Mode 4-86
PRIMADDRESS R/W | 1E58h - - | Primary DMA Current Address 4-90
PRIMEND R/W | 1E5Ch - - | Primary DMA End Address 4-91
- 1E60h - 1E7Fh - - |Reserved -
DWG_INDIR_WT<0> | WO | 1E80h4 - - | Drawing Register Indirect Write O 4-62
DWG_INDIR_WT<1> | WO | 1E84h(*® - - | Drawing Register Indirect Write 1 4-62
DWG_INDIR_WT<2> | WO | 1E88h(4 - - | Drawing Register Indirect Write 2 4-62
DWG_INDIR_WT<3> | WO | 1E8Ch®¥ - - | Drawing Register Indirect Write 3 4-62
DWG_INDIR_WT<4> | WO | 1E90h® - - | Drawing Register Indirect Write 4 4-62
DWG_INDIR_WT<5> | WO | 1E94h(® - - | Drawing Register Indirect Write 5 4-62
DWG_INDIR_WT<6> | WO | 1E98h(» - - | Drawing Register Indirect Write 6 4-62
DWG_INDIR_WT<7> | WO | 1E9ch® - - | Drawing Register Indirect Write 7 4-62
DWG_INDIR_WT<8> | WO | 1EA0h® - - | Drawing Register Indirect Write 8 4-62
DWG_INDIR_WT<9> | WO | 1EA4h® - - | Drawing Register Indirect Write 9 4-62
DWG_INDIR_WT<10> WO | 1EA8h® - - | Drawing Register Indirect Write 10 4-62
DWG_INDIR_WT<11> WO | 1EACh® - - | Drawing Register Indirect Write 11 4-62
DWG_INDIR_WT<12> WO | 1EBOh® - - | Drawing Register Indirect Write 12 4-62
DWG_INDIR_WT<13> WO | 1EB4h® - - | Drawing Register Indirect Write 13 4-62
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Table 3-4: Register Map (Part 4 of 10)

Memory /0
Register Mnemonic Name | Access| Address®) | Address® |Index| Description/Comments Page
DWG_INDIR_WT<14> WO | 1EB8h® - - | Drawing Register Indirect Write 14 4-62
DWG_INDIR_WT<15> WO | 1EBCh® - - | Drawing Register Indirect Write 15 4-62
- 1ECOh - 1FBFh - - | Reserved -
ATTR (Index) R/W | 1FCOh 3C0h - | Attribute Controller 4-130
ATTR (Data) WO | 1FCOh 3C0h - | Attribute Controller
ATTR (Data) RO | 1FClh 3C1h - | Attribute Controller -
- WO | 1FClh 3C1h - |Reserved -
ATTRO R/W - - 00h | Palette entry O 4-132
ATTR1 R/W - - 0l1h |Palette entry 1 4-132
ATTR2 R/W - - 02h | Palette entry 2 4-132
ATTR3 R/W - - 03h | Palette entry 3 4-132
ATTR4 R/W - - 04h | Palette entry 4 4-132
ATTR5 R/W - - 05h | Palette entry 5 4-132
ATTRG6 R/W - - 06h | Palette entry 6 4-132
ATTR7 R/W - - 07h | Palette entry 7 4-132
ATTRS8 R/W - - 08h | Palette entry 8 4-132
ATTR9 R/W - - 0%h | Palette entry 9 4-132
ATTRA R/W - - OAh | Palette entry A 4-132
ATTRB R/W - - 0Bh | Palette entry B 4-132
ATTRC R/W - - OCh | Palette entry C 4-132
ATTRD R/W - - ODh | Palette entry D 4-132
ATTRE R/W - - OEh | Palette entry E 4-132
ATTRF R/W - - OFh | Palette entry F 4-132
ATTR10 R/W - - 10h | Attribute M ode Control 4-133
ATTR11 R/W - - 11h | Overscan Color 4-135
ATTR12 R/W - - 12h | Color Plane Enable 4-136
ATTR13 R/W - - 13h |Horizontal Pel Panning 4-137
ATTR14 R/W - - 14h | Color Select 4-138
- - - - 15h - 1Fh: Reserved -
INSTSO RO | 1FC2h 3C2h - |Input Status 0 4-194
MISC WO | 1FC2h 3C2h - | Miscellaneous Output 4-196
- R/W | 1FC3h | 3c3h(”) | - |Reserved, not decoded for I/O
SEQ (Index) R/W | 1FC4h 3C4h - | Sequencer 4-198
SEQ (Data) R/W | 1FC5h 3C5h - | Sequencer -
SEQO R/W - - 00h | Reset 4-199
SEQ1 R/W - - 01h {Clocking Mode 4-200
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Table 3-4: Register Map (Part 5 of 10)

MGA-G100 Specification
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Memory /0

Register Mnemonic Name | Access| Address®) | Address® |Index| Description/Comments Page
SEQ2 R/W - - 02h |Map Mask 4-201|
SEQ3 R/W - - 03h | Character Map Select 4-202||
SEQ4 R/W - - 04h | Memory Mode 4-203||
- R/W - - 05h - 07h: Reserved -
- - 1FC6h - - |Reserved -
DACSTAT RO | 1FC7h 3C7h - | DAC Status (requires a byte access) 4-181||
- WO | 1FC7h - - |Reserved -
- 1FC8h-1FC9h - - |Reserved -
FEAT RO | 1FCAh | 3CAh - | Feature Control 4-182|]

WO | 1FCAh | 3CAh - |Reserved -
- - 1FCBh | 3cBh(M | - |Reserved, not decoded for 1/0 -
MISC RO | 1FCCh | 3CCh - |Miscellaneous Output 4-196||
- WO | 1FCCh 3CCh - |Reserved -
- - 1FCDh | 3cDh(® | - |Reserved, not decoded for 1/0 -
GCTL (Index) R/W | 1FCEh 3CEh - | Graphic Controller 4-183||
GCTL (Data) R/W | 1FCFh 3CFh - | Graphic Controller -
GCTLO RIW - - 00h | Set/Reset 4-184||
GCTL1 R/W - - 01h | Enable Set/Reset 4-185||
GCTL2 R/W - - 02h | Color Compare 4-186||
GCTL3 R/W - - 03h | Data Rotate 4-187||
GCTL4 R/W - - 04h | Read Map Select 4-188||
GCTL5 R/W - - 05h | Graphics Mode 4-189||
GCTL6 R/W - - 06h | Miscellaneous 4-191|
GCTL7 RIW - - 07h | Color Don't Care 4-192
GCTLS8 R/W - - 08h| Bit Mask 4-19§
- - - - 09h - OFh: Reserved -
- 1FDOh-1FD3h - - | Reserved -
CRTC (Index) R/W| 1FD4h| 3D4h -| CRTC Registers (or 38%h 4-140)
CRTC (Data) R/W| 1FD5h| 3D5h -| CRTC Registers (or 38Hh -
CRTCO RIW - - 00h| Horizontal Total 4-14p
CRTC1 R/W - - 01h| Horizontal Display Enable End 4-143
CRTC2 RIW - - 02h| Start Horizontal Blanking 4-144
CRTC3 RIW - - 03h| End Horizontal Blanking 4-145
CRTC4 RIW - - 04h| Start Horizontal Retrace Pulse 4-146
CRTC5 RIW - - 05h| End Horizontal Retrace 4-147
CRTC6 R/W - - 06h| Vertical Total 4-148
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Table 3-4: Register Map (Part 6 of 10)

Memory /0
Register Mnemonic Name | Access| Address®) | Address® |Index| Description/Comments Page
CRTC7 R/W - - 07h [Overflow 4-149
CRTC8 R/W - - 08h | Preset Row Scan 4-150
CRTC9 R/W - - 0%h [ Maximum Scan Line 4-151
CRTCA R/W - - OAh|Cursor Start 4-152
CRTCB R/W - - 0Bh |Cursor End 4-153
CRTCC R/W - - OCh | Start Address High 4-154
CRTCD R/W - - ODh | Start Address Low 4-155
CRTCE R/W - - OEh | Cursor Location High 4-156
CRTCF R/W - - OFh | Cursor Location Low 4-157
CRTC10 R/W - - 10h | Vertical Retrace Start 4-158
CRTC11 R/W - - 11h | Vertical Retrace End 4-159
CRTC12 R/W - - 12h | Vertica Display Enable End 4-160
CRTC13 R/W - - 13h | Offset 4-161
CRTC14 R/W - - 14h |Underline Location 4-162
CRTC15 R/W - - 15h | Start Vertical Blank 4-163
CRTC16 R/W - - 16h | End Vertical Blank 4-164
CRTC17 R/W - - 17h | CRTC Mode Control 4-165
CRTC18 R/W - - 18h |Line Compare 4-169
- - - - 19h - 21h: Reserved -
CRTC22 R/W - - 22h | CPU Read Latch 4-170
- - - - 23h | Reserved -
CRTC24 R/W - - 24h | Attributes Address/Data Select 4-171
- - - - 25h | Reserved -
CRTC26 R/W - - 26h | Attributes Address 4-172
- - - - 27h - 3Fh: Reserved -
) ) 1FD6h | 306n™ | - anerzs?e)g/Ger(]j(,S;l)ot decoded for I/O i
) ) 1FD7h | 3p7H® | - éerzsg‘g/?es(,s?)ot decoded for I/O i
- 1FD8h-1FD%h - - | Reserved -
INSTS1 RO | 1IFDAh | 3DAh | - |Input Status 1 (or 3BAh®) 4-195
FEAT WO | 1FDAh | 3DAh | - |FeatureControl (or 3BAh®) 4-182
) ) 1FDBh | 3pBHD | - éerzsgg/s(rj],(gr)l;)t decoded for I/O i
- 1FDCh-1FDDh - - | Reserved -
CRTCEXT (Index) R/W | 1FDEh 3DEh - |CRTC Extension 4-173
CRTCEXT (Data) R/W | 1FDFh 3DFh - |CRTC Extension -
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Table 3-4: Register Map (Part 7 of 10)

Memory /0

Register Mnemonic Name | Access| Address®) | Address® |Index| Description/Comments Page
CRTCEXTO R/W - - 00h | Address Generator Extensions 4-174
CRTCEXT1 R/W - - 01h |Horizontal Counter Extensions 4-175
CRTCEXT2 R/W - - 02h | Vertical Counter Extensions 4-176
CRTCEXT3 R/W - - 03h | Miscellaneous 4-177
CRTCEXT4 R/W - - 04h | Memory Page 4-178
CRTCEXT5 R/W - - 05h |Horizontal Video Half Count 4-179
CRTCEXT®6 R/W - - 06h | Priority Request Control 4-180
- 1FEOh - 1FFEh - - |Reserved -

CACHEFLUSH R/W | 1FFFh - - | CacheFlush 4-139
TMRO WO | 2cooh® - - | Texture Mapping ALU 0 4-110
TMR1 WO | 2c04h® - - | Texture Mapping ALU 1 4-111
TMR2 WO | 2cosh® - - | Texture Mapping ALU 2 4-112
TMR3 WO | 2coch® - - | Texture Mapping ALU 3 4-113
TMR4 WO | 2c10h® - - |Texture Mapping ALU 4 4-114
TMR5 WO | 2c14h® - - |Texture Mapping ALU 5 4-115
TMR6 WO | 2c18h* - - | Texture Mapping ALU 6 4-116
TMR7 WO | 2c1ch® - - | Texture Mapping ALU 7 4-117
TMRS WO | 2c20n® - - | Texture Mapping ALU 8 4-118
TEXORG WO | 2c24h*) - - |Texture Origin 4-107
TEXWIDTH WO | 2c28h® - - | Texture Width 4-109
TEXHEIGHT WO | 2c2ch@ - - | Texture Height 4-105
TEXCTL WO | 2c30h@ - - | Texture Map Control 4-101
TEXTRANS WO | 2c34h® - - | Texture Transparency 4-108
- 2C38h-2c3ch® - - |Reserved -

SECADDRESS R/W | 2C40h - - | Secondary DMA Current Address @ | 4-93
SECEND R/W | 2C44h - - | Secondary DMA End Address (9 4-94
SOFTRAP R/W | 2C48h - - | Soft Trap Handle © 4-97
- - | 2cach@® - - |Reserved -

ngéggbss% wo | 2o | - | Extended Data ALU 0 4-47
TEXFILTER WO | 2¢c58h4) - - | Texture Filtering 4-106
- - 2C5Ch - - |Reserved -

ng:g;kﬂss% wo | 2500 | - |Extended Data ALU 2 4-48
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Table 3-4: Register Map (Part 8 of 10)

Memory /0

Register Mnemonic Name | Access| Address®) | Address® |Index| Description/Comments Page
ngzggk/i% WO ZZC%(SCSth) i - |Extended DataALU 3 4-49
ALPHASTART WO | 2c70n® - - |Alpha Start 4-28
ALPHAXINC WO | 2C74h*) - - |AlphaX Inc 4-29
ALPHAYINC WO | 2c78n¥ - - |AlphaY Inc 4-30
ALPHACTRL WO | 2c7ch® - - |AlphaCTRL 4-27
- 2C80h-2CFFh(®) - - |Reserved ;

- 2D00h-2DFFh(*) - - | Same mapping as 2C00-2CFC (©) -

PALWTADD R/W | 3CO00h 3C8h - | Palette RAM Addr. Write/Load Index | 4-209
PALDATA R/W | 3C01lh 3C9h - | Paette RAM Data Register 4-207
PIXRDMSK R/W | 3CO02h 3C6h - |Pixel Read Mask 4-210
PALRDADD RW | 3cosh | 3c7h | - f;g;?:xgg‘:r% gﬁ;ms 4-208
- 3C04h - 3C09n - - |Reserved -

X_DATAREG R/W | 3COAh - - | Indexed Data Register 4-211
- - - - 00h - 03h: Reserved -

XCURADDL R/W - - 04h | Cursor Base Address, Low 4-221
XCURADDH R/W - - 05h | Cursor Base Address, High 4-220
XCURCTRL R/W - - 06h | Cursor Control 4-223
- - - - 07h | Reserved -

XCURCOLORED R/W - - 08h | Cursor color O Red 4-222
XCURCOLOGREEN R/W - - 09h | Cursor color 0 Green 4-222
XCURCOLOBLUE R/W - - OAh | Cursor color 0 Blue 4-222
- - - - O0Bh | Reserved -

XCURCOL1RED R/W - - OCh| Cursor color 1 Red 4-222
XCURCOL1GREEN | R/W - - ODh | Cursor color 1 Green 4-222
XCURCOL1BLUE R/W - - OEh | Cursor Color 1 Blue 4-222
- - - - OFh | Reserved -

XCURCOLZ2RED R/W - - 10h | Cursor Color 2 Red 4-222
XCURCOL2GREEN | R/W - - 11h | Cursor Color 2 Green 4-222
XCURCOLZ2BLUE R/W - - 12h | Cursor Color 2 Blue 4-222
- - - - 13h - 17h: Reserved -

XVREFCTRL R/W 18h | Voltage Reference Control 4-240
XMULCTRL R/W - - 19h | Multiplex Control 4-229
XPIXCLKCTRL R/W - - 1Ah|Pixel Clock Control 4-230
- - - - 1Bh - 1Ch: Reserved -

XGENCTRL R/W - - 1Dh | Genera Control 4-224
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Table 3-4: Register Map (Part 9 of 10)

Memory /0

Register Mnemonic Name | Access| Address®) | Address® |Index| Description/Comments Page
XMISCCTRL R/W - - 1Eh | Miscellaneous Control 4-227
- - - - 1Fh - 29h: Reserved -
XGENIOCTRL R/W - - 2Ah| General Purpose 1/0O Control 4-225
XGENIODATA R/W - - 2Bh | General Purpose I/O Data 4-226
XSYSPLLM R/W - - 2Ch|SYSPLL M Value Register 4-236
XSYSPLLN R/W - - 2Dh|SYSPLL N Value Register 4-237
XSYSPLLP R/W - - 2Eh [SYSPLL P Value Register 4-238
XSYSPLLSTAT RO - - 2Fh | SYSPLL Status 4-239
- - - - 30h - 37h: Reserved -
XZOOMCTRL R/W - - 38h | Zoom Control 4-241
- - - - 39h | Reserved -
XSENSETEST R/W - - 3Ah|Sense Test 4-235
- - - - 3Bh|Reserved -
XCRCREML RO - - 3Ch| CRC Remainder Low 4-219
XCRCREMH RO - - 3Dh| CRC Remainder High 4-218
XCRCBITSEL R/W - - 3Eh | CRC Bit Select 4-217
- - - - 3Fh | Reserved

XCOLKEYMSKL R/W - - 40h | Color Key Mask, Low 4-216
XCOLKEYMSKH R/W - - 41h | Color Key Mask, High 4-215
XCOLKEYL R/W - - 42h | Color Key, Low 4-214
XCOLKEYH R/W - - 43h | Color Key, High 4-213
XPIXPLLAM R/W - - 44h |PIXPLL M Vaue Register Set A 4-231
XPIXPLLAN R/W - - 45h |PIXPLL N Value Register Set A 4-232
XPIXPLLAP R/W - - 46h |PIXPLL P Vaue Register Set A 4-233
- - - - 47h | Reserved -
XPIXPLLBM R/W - - 48h |PIXPLL M Vaue Register Set B 4-231
XPIXPLLBN R/W - - 49h |PIXPLL N Value Register Set B 4-232
XPIXPLLBP R/W - - 4Ah |PIXPLL P Vaue Register Set B 4-233
- - - - 4Bh | Reserved -
XPIXPLLCM R/W - - 4Ch|PIXPLL M Value Register Set C 4-231
XPIXPLLCN R/W - - 4Dh |PIXPLL N Vaue Register Set C 4-232
XPIXPLLCP R/W - - 4Eh | PIXPLL P Value Register Set C 4-233
XPIXPLLSTAT RO - - 4Fh |PIXPLL Status 4-234
- - - - 50h - FFh: Reserved -

- - 3C0Bh - - | Reserved -
CURPOSXL R/W | 3COCh - - | Cursor Position X LSB 4-206
CURPOSXH R/W | 3CO0Dh - - | Cursor Position X MSB 4-206
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Table 3-4: Register Map (Part 10 of 10)

Memory /0

Register Mnemonic Name | Access| Address®) | Address® |Index| Description/Comments Page
CURPOSYL R/W | 3COEh - - |Cursor Position Y LSB 4-206
CURPOSYH R/W | 3COFh - - | Cursor Position Y MSB 4-206
- 3C10h - 3DFFh - - | Reserved -

VINCTLO WO | 3200nh® - - |Video Input Control Window O 4-256
VINCTL1 WO | 304h@ - - |Video Input Control Window 1 4-257
VBIADDRO WO | 3e08h* - - | VBI Address Window O 4-249
VBIADDR1 WO | 3e0ch® - - | VBI Address Window 1 4-250
VINADDRO WO | 3e10n® - - |Video Input Address Window 0 4-253
VINADDR1 WO | 314h@ - - | Video Input Address Window 1 4-254
VINNEXTWIN WO | 3E18h4 - - |Video Input Next Window 4-258
VINCTL WO | 3e1ch® - - |Video Input Control 4-255
- 3E20h - 3E2Ch - - |Reserved -

VSTATUS RO | 3E30h - - | Video Status 4-259
VICLEAR WO | 3e34h* - - |Video Interrupt Clear 4-251
VIEN WO | 3e38h% - - |Video Interrupt Enable 4-252
- 3E3Ch - - |Reserved -

CODECCTL WO | 3E40n? - - | CODEC Control 4-244
CODECADDR WO | 3e44h® - - | CODEC Buffer Start Address 4-243
CODECHOSTPTR WO | 3e48h4 - - |CODEC Host Pointer 4-248
CODECHARDPTR RO | 3E4Ch - - |CODEC Hard Pointer 4-247
CODECLCODE RO 3E50h - - |CODEC LCODE Pointer 4-246
- 3E54h - 3FFFh - - |Reserved -

@ The Memory Address for the direct accessregistersis a byte address offset from MGABASEL1.

@110 space accesses are decoded only if VGA emulation is active (see the OPTION configuration register) and
iospace =1 (seethe DEVCTRL configuration register).

) The memory controller may become idle after the data processor; therefore, we recommend that al other drawing
registers be initialized before these registersin order to maximize performance.

(4 Reads of these locations are not decoded.

©) Since the address processor can become idle before the data processor, we recommend that you initialize these
registersfirst, in order to take advantage of thisidle time.

) Accessi ng aregister in this range instructs the drawing engine to start a drawing cycle.

() Word or dword accesses to these specific reserved locations will be decoded. (The PCI convention states that
1/0 space should only be accessed in bytes, and that a bridge will not perform byte packing.)

() VGA 1/0 addresses in the 3DXh range are for CGA emulation (the MISC<0> register (ioaddsel field) is ‘1’).
VGA 1/O addresses in the 3BXh range are for monochrome (MDA) emulatioioétidsel field is ‘0’).
Exception: forlCRTCEXT, the 3BEh and 3BFh I/O addresses are reserved, not decoded.

©) These registers are not writable throldBABASE1 + 2C4xh. They can only be written via bus mastering oper-
ations from the MGA-G100. Theyan be read throughlGABASE1 + 2C4xh.
3-14
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Chapter 4: Register Descriptions

This chapter includes:

Power Graphic Mode Register Descriptions.............. 4-2
Power Graphic Mode
Configuration Space Registers ..........cccceeeeeennnn. 4-2
Power Graphic Mode
Memory Space Registers.........ccccvevvvvvvnnnnnnnnn. 4-26
VGA Mode Register Descriptions...........ccceevvvveees 4-129
DAC Register DescCriptionS........cccooeeeeeeeeeeiieieeeeeeee. 4-205
Video Expansion Register Descriptions................. 4-242

Note: The registers within each section (and sub-section,
for the Power graphic mode registers) of this chapter are
arranged in alphabetical order of mnemonic name. For
more tips on finding registers, refer to ‘Locating Informa-
tion’ on page 1-7.
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4.1 Power Graphic Mode Register Descriptions

4.1.1 Power Graphic Mode Configuration Space Registers

Power Graphic mode register descriptions contain a (double-underlined) main header which indicates the
register’'s mnemonic abbreviation and full name. Below the main header, the memory address (30h, for
example), attributes, and reset value for the register are provided. Next, an illustration identifies the bit
fields, which are then described in detail underneath. The reserved fields are underscored by black bars,
and all other fields are delimited by alternating white and gray bars.

Sample Power Graphic Mode Config. Space Register SAMPLE_CS
Address <value> (CS) \
Resetvatue e
S Underscore bars
Reserved  field3 :.F:J field1l /

31/30| 20| 28| 27| 26| 25| 24| 23] 22| 21| 20| 19] 18 17] 16 15| 14[ 13 ] 12[ 1110 9 [ 8| 7 | 6 [ 5| 4 [ 3| 2] 1] O

field1 Field 1. Detailed description of tlieeld1 field of theSAMPLE_CS register, which
<22:0> comprises bits 22 to Dlote the font and case changes which indicate a register or
field in the text.

field2 Field 2. Detailed description éfeld2 in SAMPLE_CS, which is bit 23.

<23>

field3 Field 3. Detailed description of thieeld3 field of theSAMPLE_CS register, which
<26:24> comprises bits 26 to 24.
Reserved Reserved. When writing to this register, the bits in this field must be set to ‘0’.
<31:27> (Reserved registers always appear at the end of a register description.)

Memory Address

The addresses of all the Power Graphic mode registers are providedgter 3Note: CS indicates that
the address lies within the configuration space

Attributes
The Power Graphic mode configuration space register attributes are:

*RO There are no writable bits.

* R/W: The state of the written bits can be read.

*BYTE: 8-bit access to the register is possible.

* WORD: 16-bit access to the register is possible.

* DWORD: 32-bit access to the register is possible.

* STATIC: The contents of the register will not change during

an operation.
Reset Value

Here are some of the symbols that appear as part of a register’s reset value:
n 0007 0000 000S ???? 1101 0000 SO00KWO00

(b = binary, ? = unknown, S = bit’s reset value is affected by a strap setting, N/A = not applicable)
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AGP Capability Identifier AGP_IDENT

Address
Attributes

Reset Value

Reserved

31|30|29|28|27] 26| 25| 24 23|22|21|20‘19‘18‘17|16 15‘14‘13‘12|11|1o| 9 ‘ 8 7|6|5|4‘3 ‘ 2 ‘ 1 | 0

FOh (CS) for MGA-G100-AGP only
RO, BY TE/'WORD/DWORD, STATIC
0000 0000 0001 0000 0000 0000 0000 0010b

agp_rev next_ptr agp_cap_id

agp_cap_id
<7:0>

next_ptr
<15:8>

agp_rev
<23:16>

Reserved
<31:24>

Thisfield contains the AGP capabilities identifier: 02h, which describes the informa-
tion contained in the capability entry (FOh-F8h)

Thisfield contains the hard coded value of 00h, which indicates that it is the last capa-
bility in the list.

Thisfield contains the AGP specification revision to which this device complies: 10h
(asin 1.0)

Reserved. When writing to this register, the bits in these fields must be set to ‘0’.
Reading will give ‘0’s.
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AGP Status

AGP_STS
Address F4h (CS) for MGA-G100-AGP only
Attributes RO, BY TE/'WORD/DWORD, STATIC
Reset Value 0000 00001 0000 0000 0000 0010 0000 0001b

p
p

sha_ca
rate_ca

Reserved Reserved

w

rq
1/30| 29| 28| 27| 26| 25| 24| 23] 22| 21| 20| 19| 18] 17| 16| 15| 14| 13| 12[ 11|10 9 | 8 | 7 |6 | 5| 4 | 3] 2| 1] 0

rate_cap
<1:0>

sba_cap
<9>

rq
<31:24>

Reserved:

4-4  Power Graphic Mode Register Descriptions

The hard coded “0d indicates that the device supports AGP transfer rate of 1x.

The hard coded “1b” indicates that the device does support AGP Sideboard address-
ing.

The hard coded “01 indicates that the device can manage a maximum number of 2
AGP requests.

<23:10> <8:2>
Reserved. When writing to this register, the bits in these fields must be set to ‘0'.

Reading will give ‘0’s.
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AGP Command AGP_CMD

Address F8h (CS) for MGA-G100-AGP only
Attributes RW, BY TE'WORD/DWORD, STATIC only
Reset Value 0000 0000 0000 0000 0000 0000 0000 0000L
QL9
o Q ]
g 2 %
9 o
c o %
rq_depth Reserved % & Reserved o
31/30| 20| 28|27| 26| 25| 24| 23] 22| 21| 20| 19| 18|17 | 16| 15| 1413|1211 |10[ 9 | 8| 7| 6 [ 5| 4[ 3| 2|1 ] 0
data_rate Indicates the operational data rate of the device. Only one bit in this field must be set:
<2:0>
m 001: 1 x data rate
m  xx0: Reserved
=  1xx: Reserved
= x1x: Reserved
agp_enable When set, this bit enables the master (this device) to initiate AGP operation.
<8>
sba_enable When set, the side address mechanism of the device is enabled.
<9>
rq_depth This should be programmed with the maximum number of pipelined operations that
<31:24> the master (this device) is allowed to queue. This value should be equal, or less, than

the value reported in the target rq field of AGP_STS register.

Reserved: <23:10> <7:3>
Reserved. When writing to this register, the bits in these fields must be set to ‘0’.
Reading will give ‘0’s.

=& Note:agp-enable andsba-enable must be ‘1’ anddata_rate<2:0> must be
programmed to “001b” for AGP cycles to be initiated since the only AGP
cycles are those with sideband signals.
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Capabilities Pointer

CAP_PTR
Address 34h (CS)
Attributes RO, BY TE'WORD/DWORD, STATIC
Reset Value 0000 0000 0000 0000 0000 0000 1101 1100b

Reserved cap_ptr

31{30(20|28|27| 26|25 24| 23| 22| 21| 20| 19| 18] 17| 16| 15|14 | 13]12]11|10| 9 | 8 7|6|5‘4‘3‘2|1|0

Thisfield contains the hard-coded offset byte (DCh) within the device configuration

cap_ptr
RO<7:0> space of the PCI Power Management Capability Identifier register.
Reserved Reserved. When writing to this register, the bits in these fields must be set to ‘0’

<31:8> Reading will give ‘0’s.
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Class Code CLASS

Address 08h (CS)
Attributes RO, BY TE/'WORD/DWORD, STATIC
Reset Value 0000 0011 S000 0000 0000 0000 0000 0000b

class revision

31‘30‘29‘28|27|26|25‘24‘23|22|21|20‘19‘18‘17|16|15‘14‘13‘12|11|10| 9 ‘ 8|7 | 6 | 5 | 4 ‘ 3 ‘ 2 ‘ 1 | 0

revision Holds the current chip revision (00h).
<7:0>
class Identifies the generic function of the device and a specific register-level programming
<31:8> interface as per the PCI specification. Two values can be read in this field according
to the vgaboot strap, which is sampled on hard reset.
vgaboot strap Value Meaning
‘0’ 038000h Non-Super VGA display controller
‘1 030000h | Super VGA compatible controller
The sampled state of the vgaboot strap (pin HDATA<0> described on page A-5) can
be read through this register.
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DEVCTRL Device Control

Address 04h (CS)
Attributes R/W, BY TE'WORD/DWORD, STATIC
Reset Value 0000 0010 1001 0000 0000 0000 1000 0000k

o Q o
] T o= O
= = o © = O X C_LO'_O(/)(UG)
mmw@@:>oazu Q)OG)OL—MQ_
T8 ® = o © &0 © » x >3 c 38 n 8
T > S w OO 5 O = Q ) o £ c
Q.(nEHH>mHHCQQE Q::Q_(UEQU)EQ_
2238382 v 9LT®A we P o529
Sm e e n v &350 0 Reserved nz25SEna k"l
313029282726‘25@2322212019181716151413121110 9(8|7|6|5]4|3|2|1]0
iospace I/0O space. Controls device response to 1/0 SPACE accesses (VGA registers).
R/W <0> . .
* O0: disable the device response
* 1: enable the device response
memspace Memory space. Controls device response to memory accesses (EPROM, VGA frame
R/W <1> buffer, MGA control aperture, MGA direct access aperture, and 8 MByte
Pseudo-DMA window).
* 0: disable the device response
* 1: enable the device response
busmaster Bus master. Controls a device’s ability to act as a master on the PCI bus (used to
R/IW <2> access system memory):

* 0: prevents the device from generating PCl accesses
» 1: allows the device to behave as a bus master

specialcycle The hard coded ‘0’ indicates that the MGA will not respond to a special cycle.
RO <3>

memwrien The hard coded ‘0’ indicates that an MGA acting as a bus master will never generate
RO <4> the write and invalidate command.

vgashoop Controls how the chip handles 1/0 accesses to the VGA DAC locations.
R/W <5> Thevgasnoop field is only used whemgaioen (seeOPTION on page 4-18) is ‘1.

*‘0’: The chip will reply to read and write accesses at VGA locations 3C6h, 3C7h,
3C8h, and 3C9h.

*‘1": The chip will snoop writes to VGA DAC locations. It will not assert
PTRDY/, PSTOP/andPDEVSEL/ but will internally decode the access and pro-
gram the on-board DAC. In situations where the chip is not ready to snoop the
access, it will acknowledge the cycle by asseribd=VSEL/ and force a retry
cycle by assertin@STOP/ Read accesses to VGA DAC locations are not affected

by vgasnoop.
resparerr The hard coded ‘0’ indicates that the MGA will not detect and signal parity errors
RO <6> (MGA does generate parity information as per the PCI specification requirement).

Writing has no effect.
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Device Control

DEVCTRL

waitcycle
RO <7>

SERRenable
RO <8>

caplist
RO <20>

cap66Mhz
RO <21>

udfsup
RO <22>

fastbackcap
RO <23>

devseltim
RO <26:25>

sigtargab
R/W <27>

rectargab
R/W <28>

recmastab
R/W <29>

sigsyserr
RO <30>

detparerr
RO <31>

Reserved:

MGA-G100 Specification

This bit reads as ‘1’, indicating that address/data stepping is performed for read
accesses in the target (data stepping) and the master (address stepping). Writing has
no effect.

This hard coded ‘0’ indicates that MGA-G100 does not generate SERR interruptsj
Writing has no effect.

The hard coded ‘1’ for MGA-G100 indicates that the device has a capability list in the
configuration space. The list is located at the offset ifCthE_PTR register.

The hard coded ‘0’ indicates that the MGA-G100-PCI is running at 33 MHz or lowr
clock rates.Reserved for MGA-G100-AGP.

The hard coded ‘0’ indicates that the MGA does not support user-definable features.

The hard coded ‘1’ indicates that the MGA supports fast back-to-back transactions
when part of the transaction targets a different agent. Writing has no effect.

Device select timing. Specifies the timing of devsel. It is read as ‘01’

Signaled target abort. Set to ‘1’ when the MGA terminates a transaction in target
mode with target-abort. This bit is cleared to ‘0’ when written with ‘1’

Received target abort. Set to ‘1’ when the MGA is a master and a transaction is termi-
nated with target-abort. This bit is cleared to ‘0’ when written with ‘1’.

Received master abort. Set to ‘1’ when a transaction is terminated with master-abort
by the MGA. This bit is cleared to ‘0’ when written with ‘1’.

MGA does not assert SERR/. Writing has no effect. Reading will give ‘O’s.
MGA does not detect parity errors. Writing has no effect. Reading will give ‘0’s.

<19:9> <24>

Reserved. When writing to this register, the bits in these fields must be set to ‘0’. |
Reading will give ‘O’s.
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DEVID Device Identification

Address 00h (CS)
Attributes RO, BY TE/'WORD/DWORD, STATIC
Reset Value 0001 0000 0000 000? 0001 0000 0010 1011b

device vendor

31/30| 20| 28| 27| 26| 25| 24| 23] 22| 21| 20| 19] 18 17] 16 15| 14 13] 12[ 1110 9 [ 8| 7 | 6 [ 5| 4 [ 3| 2] 1] 0

vendor Thisfield contains the Matrox manufacturer identifier for PCI: 102Bh.

<15:0>

device Thisfield contains the Matrox device identifier, for the MGA-G100- PCI is 1000h;
<31:16> for the MGA-G100-AGP is 1001h.
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Header HEADER

Address 0Ch (CS)
Attributes R/W, BY TE/'WORD/DWORD, STATIC
Reset Value 0000 0000 0000 0000 0000 0000 0000 0000k

Reserved header latentim Reserved

31/30| 20| 28| 27| 26| 25| 24| 23] 22| 21| 20| 19] 18| 17| 16| 15| 14 13] 12[11]10[ 9 [ 8| 7| 6 [ 5 | 4 [ 3| 2| 1] 0

latentim Value of the latency timer in PCI clocks. The count starts when PFRAME/ is
R/W <15:11> asserted. Once the count expires, the master must initiate transaction termination as
RO <10:8> soon asits PGNT/ signal is removed.

header Thisfield specifiesthe layout of bytes 10h through 3Fh in the configuration space and
RO <23:16> aso indicates that the current device is a single function device. Thisfield isread as
00h.
Reserved: <7:0> <31:24>

Reserved. When writing to this register, the bits in these fields must be set to ‘0’. |
Reading will give ‘O’s.
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INTCTRL Interrupt Control
Address 3Ch (C9)
Attributes R/W, BY TE'WORD/DWORD, STATIC
Reset Value 0000 0000 0000 0000 0000 0001 1111 1111b
maxlat mingnt intpin intline

31/30] 20| 28| 27| 26| 25| 24| 23] 22| 21| 20| 19] 18 17| 16 15| 14[ 13 ] 12[ 1110 9 [ 8| 7 | 6 [ 5| 4 [ 3| 2] 1] O

intline
R/W <7:0>

intpin
RO <15:8>

mingnt
RO <23:16>

maxlat
RO <31:24>

Interrupt line routing. Thefield is read/writable and reset to FFh upon hard reset. It is
up to the configuration program to determine which interrupt level istied to the MGA
interrupt line and program the intline field accordingly (Note: the value ‘FF’ indi-
cates either ‘unknown’ or ‘no connection’).

Selected interrupt pins. Read as 1h to indicate that one PCI interrupt line is used (PCI
specifies that if there is one interrupt line, it must be connected RINI&A/ signal).

This field specifies the PCI device’s required burst length, assuming a clock rate of 33
MHz.

Values of ‘0’ indicate that the PCI device (the MGA-G100 board) has no major
requirements for setting the latency timer.

This field specifies how often the PCI device must gain access to the PCI bus.

Values of ‘0’ indicate that the PCI device (the MGA-G100 board) has no major
requirements for setting the latency timer.
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MGA Indirect Access Data MGA_DATA

Address 48h (CS)
Attributes R/W, BY TE/'WORD/DWORD, STATIC
Reset Value None

data

31‘30‘29‘28|27|26|25‘24‘23|22|21|20‘19‘18‘17|16|15‘14‘13‘12|11|10| 9 ‘ 8 ‘ 7 | 6 | 5 | 4 ‘ 3 ‘ 2 ‘ 1 | 0

data Data. Will read or write data at the control register address provided by
<31:0> MGA_INDEX.

The MGA_INDEX and MGA_DATA registers cannot be used in Pseudo-DMA mode
(see page 5-27).
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MGA _INDEX MGA Indirect Access Index

Address 44h (CS)
Attributes R/W, BY TE'WORD/DWORD, STATIC
Reset Value 0000 0000 0000 0000 0000 0000 0000 0000k

Reserved index Res.

31/30| 20| 28| 27| 26| 25| 24| 23] 22| 21| 20| 19] 18 17| 16 15| 14 13] 12[ 1110 9 [ 8| 7| 6 [ 5| 4 [ 3| 2] 1] 0

index Dword index. Used to reach any of the registers that are mapped into the MGA con-
<13: