


























































































































































































































































































































































































































































































































































































































































































































































































































































































































Drawing Operations

Source X End Register

BEEE (W)

SRC_X_END

Mach 32

- Mach 8

10:0 SRC_X END The last pixel of the blit source data.
15:11 - Reserved
Source X Start Register
SRC_X_START
B2EE (W) —
- Mach 8 Mach 32
10:0 SRC_X_START The X coordinate of the first pixel of the second
and subsequent rows of the blit source data.
15:11 - Reserved
Source Y Direction Register
SRC_Y_DIR
C2EE (W) =
- - Mach 8 Mach 32
0 SRC_Y_DIR The direction of the drawing operation
0 = Bottom-to-top
1 = Top-to-bottom.
15:1 - Reserved

REG688000-15
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Status Registers

Status Registers

The mach32 graphics controller contains a set of registers that indicate the general status
of the engine as follows:

Extended FIFO Status

FIFO Status

FIFO Control

Subsystem Status

Extended Graphics Engine Status
Configuration Status I

Configuration Status 2

© 1993 ATI Technologies Inc.
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Status Registers

Configuration Status 1 Register

12EE (R)

CONFIG_STATUS _1

- Mach 8 -

0 CLK_MODE 0 = Use crystals only
1 = Use clock chip

1 BUS_16 0 = 8-bit bus configured
1 = 16-bit bus configured

2 MC_BUS 0 = ISA/EISA bus configured
1 = MicroChanne! bus configured

3 EEPROM_ENA Default parameters are loaded from EEPROM
after power on reset.
0 = EEPROM disabled
1= EEPROM Enabled

4 DRAM_ENA 0 = VRAM installed
1 = DRAM installed

6:5 MEM_INSTALLED 0 = 512K memory

1 = 1024K memory
2,3 = Reserved

7 ROM_ENA 0 = Disabled
1 = Enabled

8 ROM_PAGE_ENA 0 = Disabled
1 = Enabled

159 ROM_LOCATION Page 0 of the boot ROM will be enabled after

power on reset, at C0000h + 800h*n, where n is
the value of this field, if the following conditions
are true:

EEPROM_ENA =0

MC_BUS=0

REG688000-15
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Status Registers

Configuration Status 1 Register

12EE (R)

CONFIG_STATUS_1

Mach 32

8514_ONLY

0 = VGA+8514 function enabled
1 = VGA function disabled

3:1

BUS_TYPE

0 =16-Bit ISA

1= EISA

2 = 16-Bit MicroChannel (C)

3 = 32-Bit MicroChannel (1C)

4 = LBus_SX; 386SX specific

5 =L Bus_1, LBus_2; 386DX specific
6 = LBus_1, LBus_2; 486 specific
7= PCI

64

MEM_TYPE

ATI68800-3:

0 = 256Kx4 DRAM memory

1 = 256Kx4 VRAM memory; 512-bit serial transfer
2 = 256Kx4 VRAM memory; 256-bit serial transfer
3 = 256Kx16 DRAM memory

ATI68800-6:

0 = 256Kx4 DRAM memory

1 = 256Kx4 VRAM memory; 512-bit serial transfer
2 = 256Kx16 VRAM memory; 256-bit serial transfer
3 = 256Kx16 DRAM memory

4 = 256Kx4 Graphics DRAM memory

5 = 256Kx4 VRAM memory; 512-bit split transfer
6 = 256Kx16 VRAM memory; 256-bit split transfer

CHIP_DIS

0 = Chip enabled
1 = Chip disabled

TST_VCTR_ENA

0 = Normal operation
1 = Delay memory write data by 1/2 MCLK for
test vector generation

119

DACTYPE

(See Appendix F for
a detailed listing of
supported DACs.)

0 = ATI68830

1=5C11483

2= ATI68875

3 = Bt476

4 = Bt481

5 = ATI68860 (requires ATI68800AX or higher)

12

MC_ADR_DECODE

0 = Enable external uC address decode
1 = Enable internal pC address decode

15:13

CARD_ID

Indicator of controller ID, used for multiple
controller systems.
0 = Multiple controllers not supported.

© 1993 ATI Technologies Inc.
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Status Registers

Configuration Status 2 Register

16EE (R)

CONFIG_STATUS_2
v - Mach 8 -

SHARE_CLOCK

0 = mach8 does not share clock with VGA
1 = mach8 shares clock with VGA

HIRES_BOOT

This bit is for the benefit of the boot ROMs which
must know whether to enforce the higher
resolutions but may not be using the monitor ID:
0 = Not hi-res

1 = Hi-res

EPROM_16_ENA

0 = Adapter not configured for 16-bit boot ROM
1 = Adapter configured for 16-bit boot ROM

WRITE_PER_BIT

For VRAM configuration supporting internal plane
masks:

0 = Faster write-masked operation not supported
1 = Faster write-masked operation supported

FLASH_ENA

0 = Flash page writes not supported
1 = Flash page writes supported

15:5

Reserved

REG688000-15
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Status Registers

Configuration Status 2 Register

CONFIG_STATUS_2

16EE (R)
- - - Mach 32
0 SLOW_SEQ_EN ATI68800-3:
0 = Enable 1 clock sequencer timing (Default)
1 = Enable 2 clock sequencer timing
ATI68800-6: Reserved
MEM_ADDR_DIS 1 = Disable mem address range FE0000:FFFFFF
2 ISA_16_ENA ISA only (Bit ignored in other configurations):
0 = 8-Bit ISA bus enabled
1 = 16-Bit ISA bus enabled
3 KOR_TXT_MODE_ | 0 = Korean character font support disabled
ENA 1 = Korean character font support enabled
5:4 LOCAL_BUS_ 0 = Reserved
SUPPORT 1 = LOCAL2# local bus signal selected
2 = LOCALS3# local bus signal selected
3 = LOCAL1# local bus signal selected
6 LOCAL_BUS_ 0 = LBus_1 configuration (multiplexed)
CONFIG_2 1 = LBus_2 configuration (non-multiplexed)
7 LOCAL_BUS_ 1 = Read data to be held for 1 bus clock after RDY
RD_DLY_ENA
8 LOCAL_DAC_EN 1 = Disable local decode of RAMDAC write in a
local bus configuration
9 LOCAL_RDY_EN 0 = Enable 1 bus clock RDY delay for write
1 = Disable 1 bus clock RDY delay for write
10 EEPROM_ADR_SEL | 0 = BIOS EEPROM decode at E000:0 - E7FF:F
1 = BIOS EEPROM decode at C000:0 - C7FF:F
11 GE_STRAP_SEL EISA Bus:
0 = Always enable chip in lieu of POS register
1 = Enable POS register function
Local Bus:
0 = Enable local decode of 102h register
1 = Disable local decode of 102h register
12 VESA_RDY 0 = Enable VESA compliant RDY format
13 Z4GBYTE ATI68800-3: Reserved

ATI68800-6:
0 = Enable 128MB memory aperture
1 = Enable 4GB memory aperture

© 1993 ATI Technologies Inc.
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Status Registers

Configuration Status 2 Register

16EE (R)

CONFIG_STATUS 2

Mach 32

14 LOC2_MDRAM ATI68800-3: Reserved
ATI68800-6:
0 = Support TMB DRAM in LBus_2 configuration
1 = Support 2MB DRAM in LBus_2 configuration
15 - Reserved

Register Description:
1. This register is an indicator of the controller strap configuration.

Extended Graphics Engine Status Register

62EE (R)

EXT_GE_STATUS

Mach 32

3:0 CLIP_OVERRUN Clip Overrun
7.4 - Reserved
8 CLIP_INSIDE Clip Inside
129 CLIP_FLAGS For each bit definition:
0 = Outside scissor
1 = Inside scissor
13 GE_ACTIVE 0 = Graphics engine is idle
1 = Graphics engine is busy
14 EE_DATA_IN EE Data In
15 POINTS_OUTSIDE | Points Outside
15:13 - Reserved

REG688000-15
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Status Registers

Vertical Line Counter Register

CEEE (R)

VERT_LINE_CNTR

Mach 32

10:0

VERT_LINE_CNTR

Vertical line counter

15:11

Reserved
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Overscan

Overscan

The overscan registers are used for defining a color in the overscan area of the screen. Since
high refresh video modes tend to have very small overscan areas, CRT parameters should
be recomputed using higher pixel clocks.

The overscan feature allows a rectangular border region around the active display area to be
displayed in the overscan color. Normally this region would be blanked or set to black. The
width of the left and right border regions is defined in terms of characters with a range of 0
to 15 characters. The height of the top and bottom border regions is defined in terms of lines
with a range of 0 to 255 lines. The horizontal sync may be adjusted on a pixel basis to improve
horizontal alignment. By setting all overscan widths, heights, and alignments to zero, the
overscan feature is effectively disabled.

All overscan registers are included in the 640x480 and 1024x768 resolution shadow register
sets. An overscan lock bit, SHADOW_CTL[6] (46EE), chooses between one of these
shadow register sets and the primary register set. This capability provides transparent
overscan support in the basic 1024x768 8514/A resolutions. Overscan feature in non-stand-
ard resolutions must be supported by an application display driver.

REG688000-1 © 1993 ATI Technologies Inc.
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Overscan

Horizontal Overscan Register

62EE (W)

HORZ_OVERSCAN

Mach 32

3:0 - Overscan width - left side
74 - Overscan width - right side
108 H_SYNC_DELAY Horizontal sync delay
11 - Reserved
12 OSCAN_INV 1 = Inverts Overscan Polarity
13 SYN_CONT_SEL Uses bits 15:14 of this register as the VSYNC and
HSYNC signal outputs for use in Monitor Power
Down mode
14 HSYN_CONT General pumpose bit. HSYNC when bit 13 = 1
15 VSYN_CONT General purpose bit. VSYNC when bit 13 = 1

Register Description:
1.  Onthe ATI68800-3 mach32, the upper byte (15:8) of this register is reserved

2. The Horizontal Overscan Control register defines the left and right overscan widths
in character units. It also defines a delay value in pixel units for horizontal sync
to allow exact centering of the overscan screen. In 1280x 1024 multiplexed pixel
modes, the adjustment is in steps of two pixels.
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Overscan

Vertical Overscan Register
VERT_OVERSCAN

66EE (W)
- - - Mach 32
7:0 - Overscan height - top

15:8 - Overscan height - bottom

Register Description:
1. The Vertical Overscan Control register defines the top and bottom overscan heights

in line units.
Overscan Color Register
VERSCAN_COLOR
02EE (W) 0 _CO -8
- - - Mach 32
7:0 OVERSCAN_ The 4- and 8-bpp overscan color
COLOR_8

24-Bit Blue Overscan Component
OVERSCAN_BLUE_24

02EF (W)
- - - Mach 32
7:0 OVERSCAN_ The 16- and 24-bpp blue overscan color
BLUE_24

Register Description:
1. 16-bpp video modes do not use the lower color bits.

2. The other two color components are defined in registers OVERSCAN_GREEN
(O6EE) and OVERSCAN_RED (06EF).
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Overscan

24-Bit Green Overscan Component

OVERSCAN_GREEN_24

06EE (W)
- - - Mach 32
7:0 OVERSCAN_ The 16- and 24-bpp green overscan color
GREEN_24

Register Description:
1. 16-bpp video modes do not use the lower color bits.

2. The other two color components are defined in registers OVERSCAN_BLUE
(02EF) and OVERSCAN_RED (06EF).

24-Bit Red Overscan Component

06EF (W)

OVERSCAN_RED_24

- - - Mach 32

7:0 OVERSCAN_RED_24 | The 16- and 24-bpp red overscan color

Register Description: ]
1. 16-bpp video modes do not use the lower color bits.

2.  The other two color components are defined in registers OVERSCAN_BLUE
(02EF) and OVERSCAN_GREEN (06EE).

© 1993 ATI Technologies Inc. REG688000-15
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Memory Boundary

Memory Boundary

The memory boundary register controls a logical memory divider that separates available
video memory for use by the VGA and the accelerator. Without memory boundary, VGA
and accelerator will be permitted to write anywhere in the video memory.

Memory boundary is specified in units of 256 KByte pages, in the MEM_PAGE_BNDRY
field of this register. It is enabled by setting MEM_BDRY_ENA to logical one.

With memory boundary enabled, all memory writes through the 64K aperture are handled
as follows: VGA drawing circuitry is prohibited from writing to any memory page above or
at the specified boundary. At the same time, the accelerator drawing circuitry is prohibited
from writing to any memory page below the boundary.

The memory boundary setting has no effect on memory aperture. See Memory Interface for
details.

Memory Boundary Register
MEM_BNDRY
- - - Mach 32

42EE (R/W)

3:0 MEM_PAGE_BNDRY | Video memory boundary specified in units of
256KB-pages:

VGA cannot access memory page >=

8514 cannot access memory page <

4 MEM_BNDRY_ENA | Video memory partition enable flag:

0 = VGA and 8514 drawing circuitry can write
anywhere in the video memory

1= VGA and 8514 drawing circuitry must write
within their memory partition

155 - Reserved

REG688000-15 © 1993 ATI Technologies Inc.
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Memory Interface

Memory Interface

The direct memory interface (DMA) allows fast image data transfer by mapping the video
memory to the system memory address space. The size of this memory aperture is normally
either IMB or 4MB as specified by MEM_APERTURE_SEL. This aperture must be aligned
to a IM byte page boundary which is specified by MEM_APERTURE_LOC. Page selection
of a IM byte aperture is controlled by MEM_APERTURE_PAGE. The DMA is fully
software programmable. '

A 64K aperture is also available if the VGA circuitry is enabled. This aperture is accessible
at the VGA graphic page (B800). To set it up, the VGA must have initial access to the full
address range; therefore, the DMA should be disabled during setup, i.e., MEM_APER-
TURE_SEL = 0.

Memory Aperture Configuration Registers
MEM_CFG
- - - Mach 32

5EEE (R/W)

1:0 MEM_APERT_SEL | The direct memory interface maps the video

memory to the system memory address space.

Size of memory aperture is as follows:

0 = Direct memory interface disabled

1= 1MB memory aperture

2 = 4MB memory aperture

3 = Reserved

Note: The PCI configuration only supports 0 and 2
i.e., disabled or 4MB aperture

3:2 MEM_APERT_PAGE | Memory aperture page select of video memory
configurations;

0= Page0

1= Page 1

2=Page2

3= Page3

7:4 - ‘ ATI68800-6:
Multiplexed local bus configurations:
Bits 7:4 are used together with bits 15:8 to allow
mapping of the aperture between 0 and 4GB.
It is done through input straps, 16EE[13] = 1
PCI configurations:
Memory aperture base is always bits 15:4.

© 1993 ATI Technologies Inc. REG688000-15
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Memory Interface

Memory Aperture‘ Configuration Registers
MEM_CFG

5EEE (R/W)

Mach 32

15:8 MEM_APERT_LOC | Memory aperture location aligned to any 1MB
' boundary, between 0 and 127MB.

Register Descfiption:

1. PCI configuration — uses only bits 1:0 (value is always “2") and bits 15:4 which is
always the Memory Aperture Base. Bits 3:2 are reserved.

- Memory Aperture Configuration Registers
APERTURE_CNTL (PCI)
- - - Mach 32

6AEE (R/W)

9:0 - Reserved ‘

10 F_APERT_ENA Enables zero waitstate aperture | 0 (Disabled)
write, i.€., a single write to the
aperture can be done in as few
as 2 bus cycles.

11 FIFO_RD_AHEAD Enables Read Ahead for 0 (Disabled)
apenture read operation —
speeds up host memory reads if
reads are sequential.

12 SCLK_DLY Pixel Stream 1 SCLK Delay 0 (No Delay)

13 DEC_BURST_ENA | 0= Disables Decrement Burst 0
1 = Enables Decrement Burst

14 INC_BURST Direction of burst: 0
0 = Decrements Burst
1 = Increments Burst

15 PCL_TIMEOUT_DIS | Bus Timeout on burst read/writes | 0
0 = Enables Timeout
1 = Disables Timeout

Register Description:

I.  This register description is applicable to the PCI configuration only. 6AEE-RW for
the ATI68800-6 is the MAX_WAITSTATES register, described on page 9-11.
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Hardware Cursor

Hardware Cursor

The hardware cursor is programmable to be any size up to 64x64 pixels. The cursor shape
is defined in off-screen memory and offers 2 colors plus transparent and complement. Cursor
pitch is always 64 pixels, meaning the cursor definition is always 64 pixels (eight words)
wide although pixels outside the visible cursor area are ignored. The cursor definition is in
reverse pixel order within each word. See Cursor Definition Mapping on the following page.
Once the cursor is defined, it is moved around on screen simply by updating the cursor
position. This cursor is available in any accelerator display mode. The color of each cursor
pixel is defined by two bits, as follows:

00 Cursor Color 0
01 Cursor Color 1
10 Transparent
11 Complement

The cursor is stored as a linear block of off-screen video memory, starting at an address
specified by registers CURSOR_OFFSET_HI and CURSOR_OFFSET_LO. The upper left
comer of the cursor is specified by HORZ_CURSOR_POSN and VERT_CURSOR_POSN.
The cursor size may be as large as 64x64 pixels, as specified by HORZ_CURSOR_OFFSET
and VERT_CURSOR_OFFSET. The cursor is enabled if the CURSOR_OFFSET_HI[15]
bit to set to logical one. Once defined, the cursor is moved by simply updating the cursor
position.

Cursor color in 4 and 8 bpp modes is defined by registers CURSOR_COLOR_O and
CURSOR_COLOR_I. Cursor color in 16 and 24 bppmodes requires two additional registers
— EXT_CURSOR_COLOR_0 and EXT_CURSOR_COLOR_]I.

© 1993 ATI Technologies Inc. REG688000-15
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Hardware Cursor

Cursor Definition Mapping

(" CURSOR_OFFSET ~ )
“HILO —= 4 64 pixels (8 Words)
Pixel 1 of 64 pixels
V\?é?d } 0/ o4t
Lines)
HORzgcuW
VenT ounson [ Werdn
_OFFSET — |
\—————— Visible
\_ Curscy
Cursor Definition
4 HORZNVERT N
_CURSOR_POS
Visible
Cursor
CURSOR_OFFSET
_HILoe —_— Display Memory Cursor
_—
Word 1 i
Off-Screen Memory |
NS J
Physical Location of Cursor and Cursor Definition
Word 1 Word 2 ... Wordn
Pixel#/8 |76 (5|43 (2|1|16/15/14|13{12{11{10|9
Word 1
Pixel # 8 7 6 5 4 3 2 1
Bit # 15,14 13,12 11,10 9,8 7,6 54 3,2 1,0
Word 2
Pixel # 16 15 14 13 12 11 10 9
Bit # 15,14 13,12 11,10 9,8 76 54 3.2 1,0
... Wordn

REG688000-15
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Hardware Cursor

Cursor Offset Low Register

0AEE (W)

CURSOR_OFFSET_LO

Mach 32

15:0 CURSOR_OFFSET_

The lower bits of the cursor offset, a 2 bits/pixel

LO count from the start of display memory. Also see
CURSOR_ OFFSET_HI (OEEE).
Cursor Offset High Register
CURSOR_OFFSET_HI
OEEE (W) OR_OFFSET_

Mach 32

HI

3:0 CURSOR_OFFSET_

CURSOR_OFFSET_LO (0AEE).

The upper bits of the cursor offset, a 2 bits/pixel
count from the start of display memory. Also see

14:4 -

Reserved

15 CURSOR_ENA

Cursor enable

Horizontal Cursor Position Registers

12EE (W)

HORZ_CURSOR_POSN

Mach 32

10:0 H_CUR_POSN Screen position of the cursor specified in units of
eight pixels — measured horizontally from the left
edge of the display area.

15:11 - Reserved

© 1993 ATI Technologies Inc.
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Hardware Cursor

Vertical Cursor Position Register

VERT_CURSOR_POSN

16EE (W)
- - - Mach 32
11:0 V_CUR_POSN Screen position of the cursor specified in lines —
measured vertically from the top edge of the
display area.
15:12 - Reserved
Cursor Color 0 Register
CURSOR_COLOR_O
1AEE (W) = =
- - - Mach 32
7:0 CUR_COLOR_0 4- and 8-bpp modes:
Cursor color 0
EXT_CURSOR_ 16- and 24-bpp modes:
COLOR_0 B Blue extended cursor color 0.
Also see EXT_CURSOR_COLOR_0 (3AEE).
Cursor Color 1 Register
CURSOR_COLOR_1
1AEF (W) = =
- - - Mach 32

7:0

CUR_COLOR_1

4- and 8-bpp modes:
Cursor color 1
EXT_CURSOR_ 16- and 24-bpp modes:
COLOR_1_B Extended blue cursor color 1.

Also see EXT_CURSOR_COLOR_1 (3EEE).

REG688000-15
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Hardware Cursor

Horizontal Cursor Offset Register

1EEE (W)

HORZ_CURSOR_OFFSET

- - Mach 32

5:0 CUR_H_OFFSET

A horizontal offset at which to begin the display of
the 64x64 pixel cursor. Also see CUR_V_OFFSET
(1EEF).

7:6 - Reserved
138 - Reserved
15:14 - Reserved
Vertical Cursor Offset Register
RT RSOR OF T
1EEF (W) VERT_CURSOR_OFFSE

- - Mach 32

5:0 CUR_V_OFFSET

A vertical offset at which to begin the display of the
64x64 pixel cursor. Also see CUR_H_OFFSET
(1EEE).

7:6 - Reserved
138 - Reserved
15:14 - Reserved

© 1993 ATI Technologies Inc.
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Hardware Cursor

Extended Cursor Color 0 Register
EXT_CURSOR_COLOR_O
- - - Mach 32

3AEE (W)

7:0 EXT_CUR_COL_0_G | 16- and 24-bpp green extended cursor color 0
158 EXT_CUR_COL_0_R | 16- and 24-bpp red extended cursor color 0

Register Description:
1. Blue extended cursor color O is at CURSOR_COLOR_0 (1AEE).

Extended Cursor Color 1 Register
EXT_CURSOR_COLOR_1
- - - Mach 32

3EEE (W)

7:0 EXT_CUR_COL_1_G | 16- and 24-bpp green extended cursor color 1
158 EXT_CUR_COL_1_R | 16- and 24-bpp red extended cursor color 1

Register Description:
1.  Blue extended cursor color 1 is at CURSOR_COLOR_1 (1AEF).
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Miscellaneous Registers

Miscellaneous Registers

Local Control Register

32EE (R/W)

LOCAL_CNTL

Mach 32

0 MED_ Enables 6 clock non-page cycle.

NON-PAGE-CYC

1 LONG_ Enables 7 clock non-page cycle.
NON-PAGE-CYC
2 SHORT_CAS_ Enables 1/2 memory clock CAS precharge time
PULSE_EN
3 DAC_BLANK_ADJ Enables DAC to be clocked on positive clock edge
4 FIFO_TEST Enables testing of FIFO
6:5 Bits 6.5: ATI68800-3:

FIFO_TIMING_ADJ | Enables filtering of 1 clock IOW low or high pulse

Bit 5: ATI68800-6:

MEM_MAP_ENA Memory Mapped Register Enable

Bit 6: ATI68800-6:

LOC_BIOS_ENA Local Bus BIOS ROM Decode Enable, provided
that Strap bit P15 is also enabled. (Local decode
is disabled when either this bit or P15 is set for
disable.)

9.7 ROM_WAIT Number of ROM wait states. Default=7.
11:10 MEM_R_DELAY Additional wait states inserted for memory reads.
Default = 3
15:12 | LOCAL_BUS_WAIT | ATI68800-x:

Minimum local bus wait states. Default=15

851410_WAIT

ATI68800AX PCI Control only:

Modifies the number of wait states on I/O
read/write operations

e.g., 3 = increases the wait states by 3 bus clocks.

© 1993 ATI Technologies Inc.
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Miscellaneous Registers

ROM/EEPROM/DAC Control Register

7EEE (W)

MISC_CNTL

Mach 32

0 EE_DATA_OUT Data output for the EEPROM
1 EE_CLK Clock signal for the EEPROM
2 EE_CS Chip select for the EEPROM
3 EE_SELECT Enables the external EEPROM for reading or
writing. The EEPROM will not respond until this bit
is set to logical one.
7:4 ROM_PAGE_SEL Selects a 2K page within the 32K ROM
9:8 BLANK_ADJUST Type 2 DAC only (ATI68875):
Delays BLANK by 1 or 2 PCLK
11:10 | PIXEL_DELAY Adjusts pixel data skew from PCLK (adjusts setup
and hold times to suit different DACs)
12 PASSTHRU_ 8514/A mode:
OVERIDE Allows the pixel clock to remain active even when
PASSTHROUGH = 0.
15:13 CARD_SELECT For selecting a card in a multi-card system. The

card is selected if its card select strap value is
equal to CARD_SELECT or zero.

Register Description:

1. The ROM Page Select and EEPROM Control re gister allows software-controlled
reading and writing of user configuration data stored in the EEPROM.

2. This register is read back at 92EE.

ROM Page Select & EEPROM Control Register

R_MISC_CNTL
92EE (R) = =
- - - Mach 32
3:0 - Reserved
74 ROM_PAGE_SEL Selects a 2K page within the 32K ROM
9:8 BLANK_ADJUST Type 2 DAC only (ATI68875):
Delays BLANK_1_PCLK
11:10 PIXEL_DELAY Adjusts pixel data skew from PCLK (adjusts setup
and hold times to suit different DACs)
15:12 | - Reserved

REG688000-15
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Miscellaneous Registers

FIFO Test Data Register
FIFO_TEST_DATA
- - - Mach 32

1AEE (R)

15:0 - FIFO test data

FIFO Test Tag Register
FIFO_TEST_TAG
- - - Mach 32

3AEE (R)

4:0 - FIFO test data
75 - Reserved

R Horizontal Displayed & Total Register
R_H_TOTAL&DISP
- - - Mach 32

B2EE (R)

7:0 H_DISP Displayed portion of the screen — measured
horizontally in units of eight pixels.

15:8 H_TOTAL Total horizontal area of the screen in units if eight
pixels — pixel count measured from the beginning
of one row to the beginning of the next row.

Register Description:
1.  This is the read register of both H_TOTAL (02E8) and H_DISP (06E8).
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Miscellaneous Registers

Horizontal Sync Start Register
R_H_SYNC_STRT

B6EE (R)
- - - Mach 32
7:0 H_SYNC_STRT Screen position of the H sync specified in units of
eight pixels — measured horizontally from the
start of the display area.

Register Description:
1.  This is the read register of H_SYNC_STRT (OAES).

Horizontal Sync Width Register
R_H_SYNC_WID

BAEE (R)
- - - Mach 32
4:0 H_WIDTH Width of the sync width measured horizontally in
units of eight pixels.
5 H_POLARITY 0 = Positive H sync polarity
1 = Negative H sync polarity
7:6 - Reserved

Register Description:
1.  This is the read register of H_SYNC_WID (CEES).

Vertical Total Register
R_V_TOTAL
- 8514/A Mach 8 Mach 32

C2EE (R)

11:0 V_TOTAL Size of the screen specified in lines — line count
measured from the first line of one frame to the
first line of the next frame.

15:12 - Reserved

Register Description:
1. This is the read register of V_TOTAL (12ES).
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Miscellaneous Registers

Vertical Displayed Register

C6EE (R)

R_V_DISP

Mach 32

vertically in lines.

15:12

Reserved

Register Description:
1. This is the read register of V_DISP (16ES8).

Vertical Sync Start Register

CAEE (R)

R_V_SYNC_STRT

Mach 32

11:0 V_SYNC_STRT Screen position of the V sync specified in lines —
measured from the top edge of the display.
15:12 - Reserved

Register Description:
1. This is the read register of V_SYNC_STRT (1AES).

Vertical Sync Width Register

D2EE (R)

R_V_SYNC_WID

8514/A Mach 8 Mach 32

4:0 V_WIDTH Width of the sync pulse measured vertically in lines
5 V_POLARITY 0 = Positive V sync polarity
1 = Negative V sync polarity
15:6 - Reserved

Register Description:
1. This is the read register of V_SYNC_WID (1EES).

© 1993 ATI Technologies Inc.
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Miscellaneous Registers

Chip ID Register

FAEE (R)

CHIP_ID

Mach 32

CHIP_CODE_0

The chip ID is a coded (abbreviated) ASCII

9:5

CHIP_CODE_1

number which is decoded by adding 41h to it. For
example, if bits 4:0 = 17h, adding 41h to it yields
58h, which is ASCII for X
Current chip ID:

XX = ATI68800-6

LX = ATI68800LX

AX = ATI68800AX

11:10

CHIP_CLASS

The class number of the controller

15:12

CHIP_REV

The revision number of the controller

Register Description:
1. This register is only applicable to ATI68800-6 and higher mach32 controllers.

Scratch Pad 0 Register

52EE (R/W)

SCRATCH_PAD 0

Mach 32

15:0 - Scratch pad 0 — for use by the boot ROM. Do not
overwrite.
Scratch Pad 1 Register
SCRATCH_PAD_1
56EE (R/W) = =
- - - Mach 32

15.0

Scratch pad 1 — for use by the boot ROM. Do not
overwrite.

REG688000-15
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Miscellaneous Registers

PCI Control Register
PCI_CNTL
- - - Mach 32

22EE (R/W)

2:0 DAC_RW_WS RAMDAC Read/Write Wait 0
States — the length of active-
low DAC R/W pulse

3 TARGET_ABORT_ | Enable Target Abort Cycle 0
EN 0 = Disable Target Abort
1 = Enable Target Abort
4 PCI_DAC_DLY PCI DAC Delay 0
0 = No delay

1 = Increases the hold time of
the register select signals
w.r.t. the falling edge of the
DAC Write signal.

5 DAC_SNOOP_EN 0 = No snooping on DAC read
1 = Snooping on DAC read

6 FAST_BURST 0 = Fast Burst disabled
1 = OWS on aperture Burst Write
7 FAST_MEM_IO 0 = No Fast Mem. I/0 R/W

1 = Fast memory-mapped I/O
read/write operation enabled

158 - Reserved -

© 1993 ATI Technologies Inc. REG688000-15
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DAC Registers

DAC Registers

The mach32 supports a wide variety of RAMDAGCS. Special consideration should be made
for 16bpp and 24/32bpp (bits per pixel) modes when using the ATI 68860 or any other
HiColor RAMDAC — The recommended method of initializing a DAC is through a BIOS
call. See Appendix F for specifications, DAC register descriptions, and programming
examples.
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Coprocessor Registers

Register Names and Addresses

This appendix provides two register listings showing the register attributes and page
references to their descriptions — the first one is sorted by register names, the second by I/O
addresses. Both lists contain 85 14/A-compatible registers and ATI-extended registers.

One way to differentiate between 85 14/A-compatible registers and ATI-extended registers
is by looking at their I/O addresses. Compatible registers usually end in “8", for example,
EE8h. Extended registers usually end in ”EE", as in 36EEh.

VGA registerlistings are provided at the beginning of each VGA chapter — IBM-compatible
registers are in Chapter 5, ATI-extended VGA registers in Chapter 6.
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A - Coprocessor Registers

g

ADVFUNC_CNTL 4AES8h W 8-6

ALU_BG_FN B6EEh W 9-47
ALU_FG_FN BAEEh w 9-47
BKGD_COLOR A2E8h W 8-27
BKGD_MIX B6ERh A% 8-27
BOUNDS_BOTTOM TEEEh R 9-48
BOUNDS_LEFT 72EEh R 9-48
BOUNDS_RIGHT 7AEEh - R 9-48
BOUNDS_TOP T6EEh R 9-48
BRES_COUNT 96EEh R/W 9-49
CHIP_ID FAEEh R 9-88
CLOCK_SEL 4AEEh R/W 9-4

CMD 9AE8h W 8-28
CMP_COLOR B2E8h w 8-36
CONFIG_STATUS_1 (mach&) 12EEh R 9-64
CONFIG_STATUS_1 (mach32) 12EEh R 9-65
CONFIG_STATUS_2 (mach8) 16EEh R 9-66
CONFIG_STATUS_2 (mach32) 16EEh R 9-67
CRT_OFFSET_HI 2EEEh A% 9-5

CRT_OFFSET_LO 2AEFh W 9-5

CRT_PITCH 26EEh W 9-5

CUR_X 86E8h R/W 8-37
CUR_Y 82E8h R 8-38
CURSOR_COLOR_0 1AEEh w 9-80
CURSOR_COLOR_1 1AEFh W 9-80
CURSOR_OFFSET_LO 0OAEEh W 9-79
CURSOR_OFFSET_HI1 OEEEh w 9-79
DAC_CONT (PCI) 22EEh R/W 9-89
DAC_DATA 02EDh R/W 8-2

DAC_MASK 02EAh R/W 8-2

DAC_R_INDEX 02EBh R/W 8-2

DAC_W_INDEX 02ECh R/W 8-3

DEST_CMP_FN . EEEEh W 9-50
DEST_COLOR_CMP_MASK F2EEh R/W 9-51
DEST_X_END AAEEh A% 9-52
DEST_X_START AGEEh w 9-52
DEST_Y_END AEEEh W 9-52
DISP_CNTL 22E8h w 8-7

DISP_STATUS 02E8h R 8-8

DP_CONFIG CEEEh W 9-15
ERR_TERM 92E8h R/W 8-39
EXT_CURSOR_COLOR_0 3AEEh W 9-82
EXT_CURSOR_COLOR _1 3EEEh W 9-82
EXT_FIFO_STATUS 9AEEh R 9-16
EXT_GE_CONFIG (mach8 8-bit) 7AEEh w 9-17
EXT_GE_CONFIG (mach8 16-bit) 7AEEh W 9-18
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A - Coprocessor Registers

EXT_GE_CONFIG (mach32) 7AEEh A" 9-19
EXT_GE_STATUS 62EEh R 9-68
EXT_SCISSOR_B E6EEh w 9-53
EXT_SCISSOR_L DAEEh w 9-53
EXT_SCISSOR_R E2EEh w 9-54
EXT_SCISSOR_T DEEEh w 9-54
EXT_SHORT_STROKE C6EEh w 9-55
FIFO_OPT * 36EEh w 9-9
FIFO_TEST_DATA 1AEEh R 9-85
FIFO_TEST_TAG 3AEEh R 9-85
FRGD_COLOR AG6E8h W 8-40
FRGD_MIX BAEgh w 8-40
GE_OFFSET_HI 72EEh w 9-21
GE_OFFSET_LO 6EEEh W 9-21
GE_PITCH 76EEh A 9-20
GE_STAT 9AEgh R 8-41
GENENA (Add-On) 46E8h w 5-8
H_DISP 06E8h w 3-8
H_SYNC_STRT 0AE8h w 8-9
H_SYNC_WID OEE8h A\ 8-9
H_TOTAL 02E8h W 8-9
HORZ_CURSOR_OFFSET 1EEEh W 9-81
HORZ_CURSOR_POSN 12EEh w 9-79
HORZ_OVERSCAN 62EEh w 9-71
LINEDRAW FEEEh w 9-56
LINEDRAW_INDEX 9AEEh W 9-57
LINEDRAW_OPT A2EFh R/W 9-22
LOCAL_CNTL 32EEh R/W 9-83
MAJ_AXIS_PCNT 96E8h W 8-42
MAX_WAITSTATES (mach8)  6AEEh R/W 9-10
MAX_WAITSTATES (mach32) 6AEEh R/W 9-11
MEM_BNDRY 42EEh R/W 9-74
MEM_CFG SEEEh R/W 9-75
MEM_CNTL BEEg*5h W 8-17
MIN_AXIS_PCNT - BEE8*Oh W 8-43
MISC_CNTL 7EEEh A 9-84
MISC_CONT (PCI) 6AEEh R/W 9-76
MISC_OPTIONS 36EEh R/W 9-12
OVERSCAN_BLUE_24 02EFh w 9-72
OVERSCAN_COLOR_8 02EEh w 9-72
OVERSCAN_GREEN_24 06EEh A\ 9-73
OVERSCAN_RED_24 06EFh A 9-73
PATT_DATA 8EEEh W 9-58
PATT_DATA_INDEX 82EEh R/W 9-59
PATT_INDEX D6EEh w 9-59 -
PATT_LENGTH D2EEh V' 9-60
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A - Coprocessor Registers

gis
PATTERN_H BEES8*9h w 8-44
PATTERN_L BEEg*8h w 8-45
PIX_TRANS E2E8h R/W 8-47
PIXEL_CNTL BEES*Ah w 8-46
R_EXT_GE_CONFIG 8EEEh R 9-24
R_H_SYNC_STRT B6EEh R 9-86
R_H_SYNC_WID BAEEh R 9-86
R_H_TOTAL&DISP B2EEh R 9-85
R_MISC_CNTL 92EEh R 9-84
R_SRC_X DAEEh R 9-60
R_SRC_Y DEEEh R 9-61
R_V_DISP C6EEh R 9-87
R_V_SYNC_STRT CAEEh R 9-87
R_V_SYNC_WID D2EEh R 9-87
R_V_TOTAL C2EEh R 9-86
RD_MASK AEESh w 8-48
ROM_SETUP, EISA zC85h w 2-6
ROM_SETUP, uC 0103h w 2-4
SCAN_X CAEEh w 9-61
SCISSOR_B BEES*3h W 8-49
SCISSOR_L BEES*2h w 8-49
SCISSOR_R BEE8*4h w 8-50
SCISSOR_T BEES8*1h w 8-50
SCRATCH_PAD_0 52EEh R/W 9-88
SCRATCH_PAD _1 56EEh R/W 9-88
SETUP_1, EISA zC86h w 2-7
SETUP_1,uC 0104h W 2-4
SETUP_2, EISA zC87h W 2-7
SETUP_2, uC 0105h w 2-4
SETUP_IDI1, EISA zC80h R 2-5
SETUP_ID1, uC 0100h R 2-3
SETUP_ID2, EISA zC81h R 2-5
SETUP_ID2, uC 0101h R 2-3
SETUP_ID3, EISA zC82h R 2-5
SETUP_ID4, EISA zC83h R 2-6
SETUP_OPT, EISA zC84h R/W 2-6
SETUP_OPT, uC 0102h R/W 2-3
SHADOW_CTL 46EEh w 9-6
SHADOW_SET 5AEEh W 9-7
SHORT_STROKE 9EES8h w 8-51
SRC_X/DEST_X/DIASTP 8EESh w 8-52
SRC_X_END BEEEh W 9-62
SRC_X_START B2EEh W 9-62
SRC_Y/DEST_Y/AXSTP 8AE8h w 8-53
SRC_Y_DIR C2EEh w 9-62
SUBSYS_CNTL 42E8h w 8-18
REG688000-15 © 1993 AT/ Technologies Inc.
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8-20

SUBSYS_STATUS 42Egh R

V_DISP 16E8h w 8-10
V_SYNC_STRT 1AE8h w 8-11
V_SYNC_WID 1EE8h w 8-12
V_TOTAL 12E8h w 8-12
VERT_CURSOR_OFFSET 1EEFh w 9-81
VERT_CURSOR_POSN 16EEh w 9-80
VERT_LINE_CNTR " CEEEh R 9-7

VERT_OVERSCAN 66EEh w 9-72
WRT_MASK AAES8h w 8-54

© 1993 ATI Technologies Inc. REG688000-15

Proprietary and Confidential A-5



A - Coprocessor Registers

0100h
0101h
0102h
0103h
0104h
0105h
02E8h
02E8h
02EAh
02EBh
02ECh
02EDh
02EEh
02EFh
06ESh
06EEh
0GEFh
0AESh
OAEEh
OEESh
OEEEh
12E8h
12EEh
12EEh
12EEh
16E8h
16EEh
16EEh
16EEh
1AE8h
1AEEh
1AEEh
1AEFh
1EE8h
1EEEh
1EEFh
22E8h
22EEh
26EEh
2AEEh
2EEEh
32EEh

SETUP_ID1, uC
SETUP_ID2, uC
SETUP_OPT, uC
ROM_SETUP, uC
SETUP_1,uC
SETUP_2,uC
DISP_STATUS

H_TOTAL

DAC_MASK
DAC_R_INDEX
DAC_W_INDEX
DAC_DATA
OVERSCAN_COLOR_8
OVERSCAN_BLUE_24
H_DISP
OVERSCAN_GREEN_24
OVERSCAN_RED_24
H_SYNC_STRT
CURSOR_OFFSET_LO
H_SYNC_WID
CURSOR_OFFSET_HI
V_TOTAL
CONFIG_STATUS_1 (machg)
CONFIG_STATUS_1 (mach32)
HORZ_CURSOR_POSN
V_DISP
CONFIG_STATUS_2 (machg8)
CONFIG_STATUS_2 (mach32)
VERT_CURSOR_POSN
V_SYNC_STRT
FIFO_TEST_DATA
CURSOR_COLOR_0
CURSOR_COLOR_1
V_SYNC_WID
HORZ_CURSOR_OFFSET
VERT_CURSOR_OFFSET
DISP_CNTL

DAC_CONT (PCI)
CRT_PITCH
CRT_OFFSET_LO
CRT_OFFSET_HI
LOCAL_CNTL

2-3
2-3
2-3
2-4
2-4
2-4
8-8
8-9
8-2
8-2
8-3
8-2
9-72
9-72
8-8
9-73
9-73
8-9
9-79
8-9
9-79
8-12
9-64
9-65
9-79
8-10
9-66
9-67
9-80
8-11
9-85
9-80
9-80
8-12
9-81
9-81
8-7
9-89
9.5
9.5
9-5
9-83
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A - Coprocessor Registers

36EEh
36EEh
3AEEh
3AEEh
3EEEh
42E8h
42E8h
42EFh
46E8h
46EEh
4AE8h
4AEEh
52EEh
56EEh
SAEEh
SEEEh
62EEh
62EEh
66EEh
6AEEh
6AEEh
6AEEh
6EEEh
72EEh
72EEh
76EEh
76EEh
7AEEh
7AEEh
7AEEh
7AEEh
7EEEh
7EEEh
82E8h
82EEh
86E8h
8AE8h
8EE8h
8EEEh
8EEEh
92E8h
92EEh
96E8h

g

MISC_OPTIONS

FIFO_OPT
FIFO_TEST_TAG
EXT_CURSOR_COLOR_0
EXT_CURSOR_COLOR_1
SUBSYS_STATUS
SUBSYS_CNTL
MEM_BNDRY

GENENA (Add-On)
SHADOW_CTL
ADVFUNC_CNTL
CLOCK_SEL
SCRATCH_PAD_0
SCRATCH_PAD_1
SHADOW_SET

MEM_CFG
EXT_GE_STATUS
HORZ_OVERSCAN
VERT_OVERSCAN
MAX_WAITSTATES (machg)
MAX_WAITSTATES (mach32)
MISC_CONT (PCI)
GE_OFFSET_LO
BOUNDS_LEFT
GE_OFFSET_HI
BOUNDS_TOP

GE_PITCH
BOUNDS_RIGHT
EXT_GE_CONFIG (mach8 8-bit)
EXT_GE_CONFIG (mach8 16-bit)
EXT_GE_CONFIG (mach32)
BOUNDS_BOTTOM
MISC_CNTL

CURLY
PATT_DATA_INDEX
CUR_X
SRC_Y/DEST_Y/AXSTP
SRC_X/DEST_X/DIASTP
R_EXT_GE_CONFIG
PATT_DATA

ERR_TERM
R_MISC_CNTL
MAJ_AXIS_PCNT

2"’227’éigggé7"222"’27’27”égggééwgigggééégéwiéwég

9-12
9-9

9-85
9-82
9-82
8-20
8-18
9-74
5-8

9-6

8-6

9-4

9-88
9-88
9-7

9-75
9-68
9-71
9-72
9-10
9-11
9-76
9-21
9-48
9-21
9-48
9-20
9-48
9-17
9-18
9-19
9-48
9-84
8-38
9-59
8-37
8-53
8-52
9-24
9-58
8-39
9-84
8-42
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A - Coprocessor Registers

96EEh
9AES8h
9AEgh
9AEEh
9AEEh
9EES8h
A2E8h
A2EEh
AG6ER8h
AGEEh
AAESh
AAEEh
AEEgh
AEEEh
B2E8h
B2EEh
B2EEh
B6ESh
B6EEh
B6EEh
BAESh
BAEEh
BAEFEh
BEES*(Oh
BEES*1h
BEE8*2h
BEEgS*3h
BEE8*4h
BEEg8*5h
BEE8*8h
BEE8*%h
BEE8*Ah
BEEEh
C2EEh
C2EEh
C6EEh
C6EEh
CAEEh
CAEEh
CEEEh
CEEEh
D2EEh
D2EEh

BRES_COUNT
GE_STAT

CMD
EXT_FIFO_STATUS
LINEDRAW_INDEX
SHORT_STROKE
BKGD_COLOR
LINEDRAW_OPT
FRGD_COLOR
DEST_X_START
WRT_MASK
DEST_X_END
RD_MASK
DEST_Y_END
CMP_COLOR
R_H_TOTAL&DISP
SRC_X_START
BKGD_MIX
R_H_SYNC_STRT
ALU_BG_FN
FRGD_MIX
R_H_SYNC_WID
ALU_FG_FN
MIN_AXIS_PCNT
SCISSOR_T
SCISSOR_L
SCISSOR_B
SCISSOR_R
MEM_CNTL
PATTERN_L
PATTERN_H
PIXEL_CNTL
SRC_X_END
R_V_TOTAL
SRC_Y_DIR
R_V_DISP
EXT_SHORT_STROKE
R_V_SYNC_STRT
SCAN_X
VERT_LINE_CNTR
DP_CONFIG
R_V_SYNC_WID
PATT_LENGTH

9-49
8-41
8-28
9-16
9-57
8-51
8-27
9-22
8-40
9-52
8-54
9-52
8-48
9-52
8-36
9-85
9-62
8-27
9-86
9-47
8-40
9-86
9-47
8-43
8-50
8-49
8-49
8-50
8-17
8-45
8-44
8-46
9-62
9-86
9-62
9-87
9-55
9-87
9-61
9-7

9-15
9-87
9-60
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A - Coprocessor Registers

D6EEh PATT_INDEX W 9-59
DAEEh R_SRC X R 9-60
DAEEh EXT_SCISSOR_L w 9-53
DEEEh R_SRC_Y R 9-61
DEEEh EXT_SCISSOR_T W 9-54
E2E8h PIX_TRANS R/W 8-47
E2EEh EXT_SCISSOR:R w 9-54
E6EEh EXT_SCISSOR_B w 9-53
EEEEh DEST_CMP_FN W 9-50
F2EEh DEST_COLOR_CMP_MASK \\% 9.51
FAEEh CHIP_ID R 9-88
FEEEh LINEDRAW W 9-56
zC80h SETUP_ID1, EISA R 2-5
zC81h SETUP_ID2, EISA R 2-5
zC82h SETUP_ID3, EISA R 2-5
zC83h SETUP_ID4, EISA R 2-6
zC84h SETUP_OPT, EISA R/W 2-6
zC85h ROM_SETUP, EISA A\ 2-6
zC86h SETUP_1, EISA W 27
zC87h SETUP_2, EISA W 2-7
© 1993 AT!I Technologies Inc. REG688000-15
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A - Coprocessor Registers

Memory Mapped Registers

Memory mapping is available only in the following mach32 accelerators: ATI68800LX,
ATI68800-6, and ATI68800AX.

The register space of the accelerator is mapped onto the 128 dwords at the end of the linear
aperture. IBM compatible registers are mapped onto the lower 64 dwords; ATI-extended
registers follow directly above them in the top 64 dwords. The exact mapping places register
2E& first, at offset FFEQO from the base of the aperture. Register 6E8 follows at FFE04 and
so on up to register FEEE at offset FFFFC. See illustration and tables below. Each 16-bit
register maps into the lower 16 bits of a 32-bit dword. The upper 16 bits, i.e., the shaded
region in the illustration are reserved for future use. '

For configurations with 4MB on-board video memory, note that the memory at the top of
the aperture is otherwise not accessible when memory mapped registers are enabled.

| Bit 0
FEFFC dword 127
dword 63
AMB FFEFC
APERTURE
FFE00 dword 0
Shaded region is reserved.
0
Figure A-1. Memory Mapped Registers
REG688000-15 © 1993 ATI Technologies Inc.
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A - Coprocessor Registers

Memory Mapping of IBM-Compatible Registers

2E8 FFEQ0 DISP_STATUS; H_TOTAL
6E8 FFEO4 H_DISP
AE8 FFEO8 H_SYNC_STRT
EES FFEOC H_SYNC_WID
12E8 FFE10 V_TOTAL
16E8 FFE14 V_DISP
1AE8 FFE18 V_SYNC_STRT
1EE8 'FFE1C V_SYNC_WID
22E8 FFE20 DISP_CNTL
26E8 FFE24

2AE8 FFE28

2EE8 FFE2C

32E8 FFE30

36E8 FFE34

3AE8 FFE38

3EE8 FFE3C

42E8 FFE40 SUBSYS_STATUS; SUBSYS_CNTL
46E8 FFE44 ROM_PAGE_SEL

4AE8 FFE48 ADVFUNC_CNTL

4EE8 FFE4C

52E8 FFES50

56E8 FFE54

5AE8 FFE58

5EE8 FFE5C

62E8 FFE60

66E8 FFE64

6AE8 ' FFES68

6EES FFE6C

72E8 FFE70

76E8 FFE74

7AE8 FFE78

7EE8 FFE7C

© 1993 ATI Technologies Inc.
Proprietary and Confidential

REG688000-15
A-11



A - Coprocessor Registers

82E8 FFE80 CUR_Y
86ES FFE84 CUR_X
BAES FFESS SRC_Y/DEST_Y/AXSTP
8EE8 FFESC SRC_X/DEST_X/DOASTP
92E8 FFEQ0 ERR_TERM
96E8 FFE94 MAJ_AXIS_PCNT
9AES FFE98 GE_STAT; CMD
9EES FFE9C SHORT_STROKE
A2E8 FFEAQ BKGD_COLOR
ABE8 FFEA4 FRGD_COLOR
AAES FFEA8 WRT_MASK
AEE8 FFEAC RD_MASK
B2ES FFEBO CMP_COLOR
B6ES FFEB4 BKGD_MIX
BAES FFEB8 FRGD_MIX
BEES8 FFEBC Multi-Func Control
C2E8 FFECO

C6E8 FFEC4

CAES FFEC8

CEE8 FFECC

D2E8 FFEDO

D6ES FFED4

DAE8 FFEDS

DEE8 FFEDC

E2E8 FFEEO PIX_TRANS
E6E8 FFEE4

EAE8 FFEE8

EEE8 FFEEC

F2E8 FFEFO

F6ES FFEF4

FAE8 FFEF8

FEES FFEFC

REG688000-15
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A - Coprocessor Registers

Memory Mapping of ATI-Extended Registers

2EE FFF00 OVERSCAN_COLOR_[24,8]
6EE FFFO4 OVERSCAN_[RED,GREEN] 24
AEE FFFO8 CURSOR_OFFSET_LO
EEE FFFOC CURSOR_OFFSET_H|
12EE FFF10 CONFIG_STATUS 1
16EE FFF14 CONFIG_STATUS_2; VERT_CURSOR_POSN
1AEE FFF18 FIFO_TEST_DATA; CURSOR_COLOR_0
1EEE FFF1C [VERT/HORZ] CURSOR_OFFSET
22EE FFF20 DAC_CONT (PCl)
26EE FFF24 CRT_PITCH
2AEE FFF28 CRT_OFFSET_LO
2EEE FFF2C CRT_OFFSET_HI
32EE FFF30 LOCAL_CONTROL
36EE FFF34 MISC_OPTIONS
3AEE FFF38 FIFO_TEST_TAG; EXT_CURSOR_COLOR_0
3EEE FFF3C EXT_CURSOR_COLOR_1
42EE FFF40 MEM_BNDRY
46EE FFF44 SHADOW_CTL
4AEE FFF48 CLOCK_SEL
4EEE FFF4C
52EE FFF50 SCRATCH_PAD 0
56EE FFF54 SCRATCH_PAD_1
SAEE FFF58 SHADOW_SET
5EEE FFF5C MEM_CFG
62EE FFF80 EXT_GE_STATUS; HORZ_OVERSCAN;
SYNC (PCl)
66EE FFF64 VERT_OVERSCAN
6AEE FFF68 MAX_WAITSTATES; MISC_CONT
BEEE FFF6C GE_OFFSET_LO
72EE FFF70 BOUNDS_LEFT; GE_OFFSET_HI
76EE FFF74 BOUNDS_TOP; GE_PITCH
7AEE FFF78 BOUNDS_RIGHT; EXT_GE_CONFIG
7EEE FFF7C BOUNDS_BOTTOM: MISC_CNTL

© 1993 ATI Technologies Inc.
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A - Coprocessor Registers

82EE FFF80 PATT_DATA_INDEX

86EE FFF84

8AEE FFF88

8EEE FFF8C R_EXT_GE_CONFIG; PATT_DATA
92EE FFF90 R_MISC_CNTL

96EE FFFo4 BRES_COUNT

9AEE FFFo8 EXT_FIFO_STATUS: LINEDRAW_INDEX
9EEE FFFOC

AZEE FFFAO LINEDRAW_OPT

AGEE FFFA4 DEST_X_START

AAEE FFFA8 DEST_X_END

AEEE FFFAC DEST_Y_END

B2EE FFFBO R_H_TOTAL&DISP; SRC_X_START
B6EE FFFB4 R_H SYNGC_STRT; ALU_BG_FN
BAEE FFFBS8 R_H_SYNC_WID; ALU_FG_FN
BEEE FFFBC SRC_X_END

C2EE FFFCO R_V_TOTAL; SRC_Y_DIR
C6EE FFFC4 R_V_DISP; EXT_SHORT_STROKE
CAEE FFFC8 R_V_SYNC_STRT; SCAN_X
CEEE FFFCC VERT_LINE_CNTR; DP_CONFIG
D2EE FFFDO R_V_SYNC_WID; PATT_LENGTH
D6EE FFFD4 PATT_INDEX

DAEE FFFDS8 R_SRC_X; EXT_SCISSOR_L
DEEE FFFDC R_SRC_Y; EXT_SCISSOR_T
E2EE FFFEO EXT_SCISSOR_R

EGEE FFFE4 EXT_SCISSOR_B

EAEE FFFES

EEEE FFFEC DEST_CMP_FN

F2EE FFFFO DEST_COLOR_CMP_MASK
F6EE FFEF4

FAEE FFFF8 CHIP_ID

FEEE FFFFGC LINEDRAW
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Coprocessor Registers

Register Names and Addresses

This appendix provides two register listings showing the register attributes and page
references to their descriptions — the first one is sorted by register names, the second by 1/O
addresses. Both lists contain 8514/A-compatible registers and ATI-extended registers.

One way to differentiate between 8514/A-compatible registers and ATI-extended registers
is by looking at their I/O addresses. Compatible registers usually end in "8", for example,
EES8h. Extended registers usually end in "EE", as in 36EEh.

VGA registerlistings are provided at the beginning of each VGA chapter — IBM-compatible
registers are in Chapter 5, ATI-extended VGA registers in Chapter 6.
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A - Coprocessor Registers

gi

ADVFUNC_CNTL 4AERh W 8-6

ALU_BG_FN ~ B6EEh w 9-47
ALU_FG_FN BAEEh W 9-47
BKGD_COLOR A2E8h W 8-27
BKGD_MIX B6ESh w 8-27
BOUNDS_BOTTOM TEEEh R 9-48
BOUNDS_LEFT 72EEh R 9-48
BOUNDS_RIGHT 7TAEEh R 9-48
BOUNDS_TOP T6EEh R 9-48
BRES_COUNT 96EEh R/W 9-49
CHIP_ID FAEEh R 9-88
CLOCK_SEL 4AEEh R/W 9-4

CMD 9AES8h W 8-28
CMP_COLOR B2E8h W 8-36
CONFIG_STATUS_1 (machS8) 12EEh R 9-64
CONFIG_STATUS_1 (mach32) 12EEh R 9-65
CONFIG_STATUS_2 (mach8) 16EEh R 9-66
CONFIG_STATUS_2 (mach32)  16EEh R 9-67
CRT_OFFSET_HI 2EEEh w 9-5

CRT_OFFSET_LO 2AEEh A% 9-5

CRT_PITCH 26EEh W 9-5

CUR_X 86E8h R/W 8-37
CURLY 82E8h R 8-38
CURSOR_COLOR_0 1AEEh w 9-80
CURSOR_COLOR_1 1AEFh w 9-80
CURSOR_OFFSET_LO OAEEh w 9-79
CURSOR_OFFSET_HI OEEEh w 9-79
DAC_CONT (PCI) 22EEh R/W 9-89
DAC_DATA 02EDh R/W 8-2

DAC_MASK 02EAh R/W 8-2

DAC_R_INDEX 02EBh R/W 8-2

DAC_W_INDEX 02ECh R/W 8-3

DEST_CMP_FN EEEEh W 9-50
DEST_COLOR_CMP_MASK F2EEh R/W 9-51
DEST_X_END AAEEh W 9-52
DEST_X_START AG6EEh w 9-52
DEST_Y_END AEEEh w 9-52
DISP_CNTL 22E8h W 8-7

DISP_STATUS 02E8h R 8-8

DP_CONFIG CEEEh \%Y 9-15
ERR_TERM 92E8h R/W 8-39
EXT_CURSOR_COLOR_0 ‘3AEEh W 9-82
EXT_CURSOR_COLOR_1 - 3EEEh w 9-82
EXT_FIFO_STATUS 9AEEh R 9-16
EXT_GE_CONFIG (mach8 8-bit) 7AEEh W 9-17
EXT_GE_CONFIG (mach8 16-bit) 7AEEh w 9-18

REG688000-15 © 1993 ATI Technologies Inc.
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A - Coprocessor Registers

g
EXT_GE_CONFIG (mach32) 7TAEEh W 9-19
EXT_GE_STATUS 62EEh R 9-68
EXT_SCISSOR_B E6EEh w 9-53
EXT_SCISSOR_L DAEEh W 9-53
EXT_SCISSOR_R E2EEh w 9-54
EXT_SCISSOR_T DEEEh W 9-54
EXT _SHORT_STROKE C6EEh W 9-55
FIFO_OPT * 36EEh W 9-9
FIFO_TEST_DATA 1AEEh R 9-85
FIFO_TEST_TAG 3AEEh R 9-85
FRGD_COLOR A6ES8h W 8-40
FRGD_MIX BAES8h W 8-40
GE_OFFSET_HI 72EEh W 9-21
GE_OFFSET_LO 6EEEh W 9-21
GE_PITCH 76EEh W 9-20
GE_STAT 9AESh R 8-41
GENENA (Add-On) 46E8h w 5-8
H_DISP 06E8h w 8-8
H_SYNC_STRT 0OAESh W 8-9
H_SYNC_WID OEES8h W 8-9
H_TOTAL 02E8h W 8-9
HORZ_CURSOR_OFFSET 1EEEh \%Y 9-81
HORZ_CURSOR_POSN 12EEh w 9-79
HORZ_OVERSCAN 62EEh w 9-71
LINEDRAW FEEEh W 9-56
LINEDRAW_INDEX 9AEEh w 9-57
LINEDRAW_OPT A2EEh R/W 9-22
LOCAL_CNTL 32EEh R/W 9-83
MAJ_AXIS_PCNT 96E&h W 8-42
MAX_WAITSTATES (mach8)  6AEEh R/W 9-10
MAX_WAITSTATES (mach32) 6AEEh R/W 9-11
MEM_BNDRY 42EEh R/W 9-74
MEM_CFG SEEEh R/W 9-75
MEM_CNTL BEE8*5h w 8-17
MIN_AXIS_PCNT BEES*0h A% 8-43
MISC_CNTL TEEEh \%Y% 9-84
MISC_CONT (PCI) 6AEEh R/W 9-76
MISC_OPTIONS 36EEh R/W 9-12
OVERSCAN_BLUE_24 02EFh A% 9-72
OVERSCAN_COLOR_S8 02EEh W 9-72
OVERSCAN_GREEN_24 06EEh W 9.73
OVERSCAN_RED_24 06EFh w 9-73
PATT_DATA 8EEEh W 9-58
PATT_DATA_INDEX 82EEh R/W 9-59
PATT_INDEX D6EEh W 9-59
PATT_LENGTH D2EEh \%Y 9-60
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A - Coprocessor Registers

g
PATTERN_H BEE8*9h W 8-44
PATTERN_L BEES8*8h w 8-45
PIX_TRANS E2E8h R/W 8-47
PIXEL_CNTL BEES*Ah A% 8-46
R_EXT_GE_CONFIG 8EEEh R 9-24
R_H_SYNC_STRT B6EEh R 9-86
R_H_SYNC_WID BAEEh R 9-86
R_H_TOTAL&DISP B2EEh - R 9-85
R_MISC_CNTL 92EEh R 9-84
R_SRC_X DAEEh R 9-60
R_SRC_Y DEEEh R 9-61
R_V_DISP C6EEh R 9-87
R_V_SYNC_STRT CAEEh R 9-87
R_V_SYNC_WID D2EEh R 9-87
R_V_TOTAL C2EEh R 9-86
RD_MASK AEES8h W 8-48
ROM_SETUP, EISA zC85h W 2-6
ROM_SETUP, uC 0103h W 2-4
SCAN_X CAEEh W 9-61
SCISSOR_B BEE8*3h w 8-49
SCISSOR_L BEE8+*2h Y 8-49
SCISSOR_R BEES8*4h W 8-50
SCISSOR_T BEES8*1h w 8-50
SCRATCH_PAD_0 52EEh R/W 9-88
SCRATCH_PAD_1 56EEh R/W 9-88
SETUP_1, EISA zC86h W 27
SETUP_1,uC 0104h W 2-4
SETUP_2, EISA zC87h w 2-7
SETUP_2, uC 0105h W 2-4
SETUP_ID1, EISA zC80h R 2-5
SETUP_ID1, uC 0100h R 2-3
SETUP_ID2, EISA zC81h R 2-5
SETUP_ID2, uC 0101h R 2-3
SETUP_ID3, EISA zC82h R 2-5
SETUP_ID4, EISA zC83h R 2-6
SETUP_OPT, EISA zC84h R/W 2-6
SETUP_OPT, uC 0102h R/W 2-3
SHADOW_CTL 46EEh W 9-6
SHADOW_SET 5AEEh W 9-7
SHORT_STROKE 9EE&h w 8-51
SRC_X/DEST_X/DIASTP 8EE8h \Y 8-52
SRC_X_END BEEEh W 9-62
SRC_X_START B2EEh w 9-62
SRC_Y/DEST_Y/AXSTP 8AE8h w 8-53
SRC_Y_DIR C2EEh \'"% 9-62
SUBSYS_CNTL 42E8h w 8-18
REG688000-15 © 1993 ATI Technologies Inc.
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A - Coprocessor Registers

SUBSYS_STATUS 42E8h R 8-20
V_DISP 16E8h w 8-10
V_SYNC_STRT 1AE8h W 8-11
V_SYNC_WID 1EE8h w 8-12
V_TOTAL 12E8h w 8-12
VERT_CURSOR_OFFSET 1EEFh w 9-81
VERT_CURSOR_POSN 16EEh A 9-80
VERT_LINE_CNTR " CEEEh R 9-7

VERT_OVERSCAN 66EEh W 9-72
WRT_MASK AAESh w 8-54
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A - Coprocessor Registers

0100h
0101h
0102h
0103h
0104h
0105h
02E8h
02E8h
02EAh
02EBh
02ECh
02EDh
02EEh
02EFh
06E8h
06EEh
06EFh
OAE8h
0AEEh
OEE8h
OEEEh
12E8h
12EEh
12EEh
12EEh
16E8h
16EEh
16EEh
16EEh
1AE8h
1AEEh
1AEEh
1AEFh
1EE&h
1EEEh
1EEFh
22E8h
22EEh
26EEh
2AEEh
2EEEh
32EEh

SETUP_ID1, uC
SETUP_ID2, uC
SETUP_OPT, uC
ROM_SETUP, uC
SETUP_1,uC
SETUP_2,uC
DISP_STATUS

H_TOTAL

DAC_MASK
DAC_R_INDEX
DAC_W_INDEX
DAC_DATA
OVERSCAN_COLOR_8
OVERSCAN_BLUE_24
H_DISP
OVERSCAN_GREEN_24
OVERSCAN_RED_24
H_SYNC_STRT
CURSOR_OFFSET_LO
H_SYNC_WID
CURSOR_OFFSET_HI
V_TOTAL
CONFIG_STATUS_1 (machS8)
CONFIG_STATUS_1 (mach32)
HORZ_CURSOR_POSN
V_DISP
CONFIG_STATUS_2 (mach8)
CONFIG_STATUS_2 (mach32)
VERT_CURSOR_POSN
V_SYNC_STRT
FIFO_TEST_DATA
CURSOR_COLOR_0
CURSOR_COLOR_1
V_SYNC_WID
HORZ_CURSOR_OFFSET
VERT_CURSOR_OFFSET
DISP_CNTL

DAC_CONT (PCI)
CRT_PITCH
CRT_OFFSET_LO
CRT_OFFSET_HI
LOCAL_CNTL

8-2
8-3
8-2
9-72
9-72
8-8
9-73
9-73
8-9
9-79
8-9
9-79
8-12
9-64
9-65
9-79
8-10
9-66
9-67
9-80
8-11
9-85
9-80
9-80
8-12
9-81
9-81
8-7
9-89
9-5
9-5
9-5
9-83
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A - Coprocessor Registers

36EEh MISC_OPTIONS R/W 9-12
36EEh FIFO_OPT w 99
3AEEh FIFO_TEST_TAG R 9-85
3AEEh EXT_CURSOR_COLOR_0 w 9-82
3EEEh EXT_CURSOR_COLOR_1 w 9-82
42E8h SUBSYS_STATUS R 8-20
42E8h SUBSYS_CNTL w 8-18
42EEh MEM_BNDRY R/W 9-74
46E8h GENENA (Add-On) W 5-8
46EEh SHADOW_CTL w 9-6
4AE8h ADVFUNC_CNTL W 8-6
4AEFh CLOCK_SEL R/W 9-4
52EEh SCRATCH_PAD_0 R/W 9-88
56EEh SCRATCH_PAD_1 R/W 9-88
SAEEh SHADOW_SET w 9-7
SEEEh MEM_CFG R/W 9-75
62EEh EXT_GE_STATUS R 9-68
62EEh HORZ_OVERSCAN W 9-71
66EEh VERT_OVERSCAN A\ 9-72
6AEEh MAX_WAITSTATES (mach8) R/W 9-10
6AEEh MAX_WAITSTATES (mach32) R/W 9-11
6AEEh MISC_CONT (PCI) R/W 9-76
6EEEh GE_OFFSET_LO W 9-21
72EEh BOUNDS_LEFT R 9-48
72EEh GE_OFFSET_HI w 9-21
76EEh BOUNDS_TOP R 9-48
76EEh GE_PITCH w 9-20
7AEEh BOUNDS_RIGHT R 9-48
7AEEh EXT_GE_CONFIG (mach8 8-bit) w 9-17
7AEEh EXT_GE_CONFIG (mach8 16-bit) w 9-18
7TAEEh EXT_GE_CONFIG (mach32) w 9-19
7EEEh BOUNDS_BOTTOM R 9-48
TEEEh MISC_CNTL w 9-84
82E8h CURLY R/W 8-38
82EEh PATT_DATA_INDEX R/W 9-59
86E8h CUR_X R/W 8-37
8AE8h SRC_Y/DEST_Y/AXSTP w 8-53
8EES8h SRC_X/DEST_X/DIASTP \\4 8-52
8EEEh R_EXT_GE_CONFIG R 9-24
8EEEh PATT_DATA w 9-58
92E8h ERR_TERM R/W 8-39
92EEh R_MISC_CNTL R 9-84
96E8h MAJ_AXIS_PCNT w 8-42
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A - Coprocessor Registers

96EEh
9AE8h
9AE8h
9AEEh
9AEEh
9EEg&h
A2E8h
A2EEh
AGE8h
AGEEh
AAE8h
AAEEh
AFE8h
AEEEh
B2E8h
B2EEh
B2EEh
B6ESh
B6EEh
B6EEh
BAERh
BAEEh
BAEEh
BEE&*(0h
BEES8*1h
BEE8*2h
BEE8*3h
BEE8*4h
BEE8*5h
BEE8*8h
BEE8*%h
BEES*Ah
BEEEh
C2EEh
C2EEh
C6EEh
C6EEh
CAEEh
CAEEh
CEEEh
CEEEh
D2EEh
D2EEh

BRES_COUNT
GE_STAT

CMD
EXT_FIFO_STATUS
LINEDRAW_INDEX
SHORT_STROKE
BKGD_COLOR
LINEDRAW_OPT
FRGD_COLOR
DEST_X_START
WRT_MASK
DEST_X_END
RD_MASK
DEST_Y_END
CMP_COLOR
R_H_TOTAL&DISP
SRC_X_START
BKGD_MIX
R_H_SYNC_STRT
ALU_BG_FN
FRGD_MIX
R_H_SYNC_WID
ALU_FG_FN
MIN_AXIS_PCNT
SCISSOR_T
SCISSOR_L
SCISSOR_B
SCISSOR_R
MEM_CNTL
PATTERN_L
PATTERN_H
PIXEL_CNTL
SRC_X_END
R_V_TOTAL
SRC_Y_DIR
R_V_DISP
EXT_SHORT_STROKE
R_V_SYNC_STRT
SCAN_X
VERT_LINE_CNTR
DP_CONFIG
R_V_SYNC_WID
PATT_LENGTH

9-49
8-41
8-28
9-16
9-57
8-51
8-27
9-22
8-40
9-52
8-54
9-52
8-48
9-52
8-36
9-85
9-62
8-27
9-86
9-47
8-40
9-86
9-47
8-43
8-50
8-49
8-49
8-50
8-17
8-45
8-44
8-46
9-62
9-86
9-62
9-87
9-55
9-87
9-61
9-7
9-15
9-87
9-60
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A - Coprocessor Registers

D6EEh
DAEEh
DAEEh
DEEEh
DEEEh
E2E&h
E2EEh
E6EEh

F2EEh
FAEEh
FEEEh
zC80h
zC81h
zC82h
zC83h
zC84h
zC85h
zC86h
zC87h

g

PATT_INDEX
R_SRC X
EXT_SCISSOR_L
R_SRCY
EXT_SCISSOR_T
PIX_TRANS
EXT_SCISSOR_R
EXT_SCISSOR_B
DEST_CMP_FN
DEST_COLOR_CMP_MASK
CHIP_ID
LINEDRAW
SETUP_ID1, EISA
SETUP_ID2, EISA
SETUP_ID3, EISA
SETUP_ID4, EISA
SETUP_OPT, EISA
ROM_SETUP, EISA
SETUP_L, EISA
SETUP_2, EISA

9-59
9-60
9-53
9-61
9-54
8-47
9-54
9-53
9-50
9-51
9-88
9-56
2-5

2-5

2-5

2-6

2-6
2-7
2-7

iéég"””"z’é”éiiégi”é”é
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A - Coprocessor Registers

Memory Mapped Registers

Memory mapping is available only in the following mach32 accelerators: ATI68800LX,
ATI168800-6, and ATI68800AX. ’

The register space of the accelerator is mapped onto the 128 dwords at the end of the linear
aperture. IBM compatible registers are mapped onto the lower 64 dwords; ATI-extended
registers follow directly above them in the top 64 dwords. The exact mapping places register
2ES first, at offset FFEOO from the base of the aperture. Register 6E8 follows at FFE04 and
so on up to register FEEE at offset FFFFC. See illustration and tables below. Each 16-bit
register maps into the lower 16 bits of a 32-bit dword. The upper 16 bits, i.e., the shaded
region in the illustration are reserved for future use.

For configurations with 4MB on-board video memory, note that the memory at the top of
the aperture is otherwise not accessible when memory mapped registers are enabled.

Bit31 Bit 0
FFFFC — : dword 127
dword 63
AMB FFEFC
APERTURE
FFEQO dword 0
Shaded region is reserved.
0
Figure A-1. Memory Mapped Registers
REG688000-15 © 1993 ATI Technologies Inc.
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A - Coprocessor Registers

Memory Mapping of IBM-Compatible Registers

2E8 FFE0O DISP_STATUS; H_TOTAL
6E8 FFEO4 H_DISP

AE8 FFEO08 H_SYNC_STRT
EES FFEOC H_SYNC_WID
12E8 FFE10 V_TOTAL
16E8 FFE14 V_DISP
1AES FFE18 V_SYNC_STRT
1EES FFE1C V_SYNC_WID
22E8 FFE20 DISP_CNTL
26E8 FFE24

2AE8 FFE28

2EE8 FFE2C

32E8 FFE30

36E8 FFE34

3AE8 FFE38

3EE8 FFE3C

42E8 FFE40 SUBSYS_STATUS; SUBSYS_CNTL
46E8 FFE44 ROM_PAGE_SEL
4AES FFE48 ADVFUNG_CNTL
4EE8 FFE4C

52E8 FFE50

56E8 FFE54

5AE8 FFE58

5EES FFE5C

62E8 FFE60

6BE8 FFE64

BAEB FFE68

BEES FFESC

72E8 FFE70

76E8 FFE74

7AE8 FFE78

7EES FFE7C

© 1993 ATI Technologies Inc.
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A - Coprocessor Registers

82E8 FFE80 CURY
86E8 FFE84 CUR_X
8AES8 FFE88 SRC_Y/DEST_Y/AXSTP
8EES8 FFE8C SRC_X/DEST_X/DOASTP
92E8 FFESO ERR_TERM
96E8 FFE94 : MAJ_AXIS_PCNT
9AES8 FFE98 GE_STAT; CMD
9EE8 FFESC SHORT_STROKE
A2E8 FFEAO BKGD_COLOR
AGES8 FFEA4 FRGD_COLOR
AAES8 FFEA8 WRT_MASK
AEES8 FFEAC RD_MASK
B2E8 FFEBO CMP_COLOR
B6E8 FFEB4 BKGD_MIX
BAES8 FFEBS8 FRGD_MIX
BEES8 FFEBC Muiti-Func Control
C2ES8 FFECO
C6Es FFEC4
CAES FFEC8
CEES8 FFECC
D2E8 FFEDO
D6ES8 FFED4
DAES FFEDS8
DEES8 FFEDC
E2ES8 FFEEO PIX_TRANS
E6E8 FFEE4
EAES8 FFEES
EEES8 FFEEC
F2E8 FFEFO
F6ES8 FFEF4
FAE8 FFEF8
FEES8 FFEFC

REG688000-15 © 1993 ATI Technologies Inc.
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A - Coprocessor Registers

Memory Mapping of ATI-Extended Registers

2EE FFF00 OVERSCAN_COLOR_[24,8]

6EE FFFo4 OVERSCAN_[RED,GREEN] 24

AEE FFF08 CURSOR_OFFSET_LO

EEE FFFOC CURSOR_OFFSET_HI

12EE FFF10 CONFIG_STATUS_1

16EE FFF14 CONFIG_STATUS_2; VERT CURSOR_POSN

1AEE FFF18 FIFO_TEST_DATA; CURSOR_COLOR_0

1EEE FFF1C [VERT/HORZ] CURSOR_OFFSET

22EE FFF20 DAC_CONT (PCl)

26EE FFF24 CRT_PITCH

2AEE FFF28 CRT_OFFSET_LO

2EEE FFF2C CRT_OFFSET_HI

32EE FFF30 LOCAL_CONTROL

36EE FFF34 MISC_OPTIONS

3AEE FFF38 FIFO_TEST_TAG; EXT_CURSOR_COLOR_0

3EEE FFF3C EXT_CURSOR_COLOR_1

42EE FFF40 MEM_BNDRY

46EE FFF44 SHADOW_CTL

4AEE FFF48 CLOCK_SEL

4EEE FFF4C

52EE FFF50 SCRATCH_PAD_0

56EE FFF54 SCRATCH_PAD_1

5AEE FFF58 SHADOW_SET

5EEE FFF5C MEM_CFG

62EE FFF60 EXT_GE_STATUS; HORZ_OVERSCAN;
SYNC (PCI)

66EE FFF64 VERT_OVERSCAN

6AEE FFF68 MAX_WAITSTATES; MISC_CONT

6EEE FFF6C GE_OFFSET_LO

72EE FFF70 BOUNDS_LEFT; GE_OFFSET_HI

76EE FFF74 BOUNDS_TOP; GE_PITCH

7AEE FFF78 BOUNDS_RIGHT; EXT_GE_CONFIG

7EEE FFF7C BOUNDS_BOTTOM; MISC_CNTL

© 1993 ATI Technologies Inc.
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A - Coprocessor Registers

82EE FFF80 PATT_DATA_INDEX

86EE FFF84 '

8AEE FFF88

8EEE FFF8C R_EXT_GE_CONFIG; PATT_DATA

92EE ‘ FFF90 R_MISC_CNTL

96EE  FFF94 . BRES_COUNT

9AEE FFF98 EXT_FIFO_STATUS; LINEDRAW_INDEX

9EEE FFFOC

A2EE FFFAO LINEDRAW_OPT

AGEE FFFA4 DEST_X_START

AAEE FFFA8 DEST_X_END

AEEE FFFAC DEST_Y_END

B2EE FFFBO R_H_TOTAL&DISP; SRC_X_START

B6EE FFFB4 R_H_SYNC_STRT; ALU_BG_FN

BAEE FFFB8 R_H_SYNC_WID; ALU_FG_FN

BEEE FFFBC SRC_X_END

C2EE FFFCO R_V_TOTAL; SRC_Y_DIR

C6EE FFFC4 R_V_DISP; EXT_SHORT_STROKE

CAEE FFFC8 R_V_SYNC_STRT; SCAN_X

CEEE FFFCC VERT_LINE_CNTR; DP_CONFIG

D2EE FFFDO R_V_SYNC_WID; PATT_LENGTH

D6EE FFFD4 PATT_INDEX

DAEE FFFD8 R_SRC_X; EXT_SCISSOR_L

DEEE FFFDC R_SRC_Y; EXT_SCISSOR_T

E2EE FFFEO EXT_SCISSOR_R

E6EE FFFE4 EXT_SCISSOR_B

EAEE FFFE8

EEEE FFFEC DEST_CMP_FN

F2EE FFFFO DEST_COLOR_CMP_MASK

F6EE FFFF4

FAEE FFFF8 CHIP_ID

FEEE FFFFC LINEDRAW
REG688000-15 © 1993 ATI Technologies Inc.
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BIOS Interface

The base ROM address is determined by bits 0-6 of register S2EEh. This address in the
mach32is a scratch pad register. However, the boot ROM will set it up to contain the proper
address, which is calculated as follows:

RCM BASE SEGMENT = (BYTE VALUE IN 52EE & Ox7F) * 0x80 + 0xCO000

ROM services are accessible by absolute calls at these addresses:

xoex: 0064 Load Shadow Set
ah = Oh, 8 bit per pixel (existing drivers must load ah=0)
ah = DEEP COLOR_OPTIONS
(o) 1y’

(2-1) : PIXEL WIDTH, O=4bpp, 1=6bpp, 2=16bpp, 3=24bpp

(3-4) : 16_BIT COLOR MOIE, 0=555, 1=565, 2=655, 3=664

(5)  : ummsed

(6)  : 24 BIT COLOR CONFIG, 0=3 bytes/pixel, 1=4 bytes/pixel
(7)  : 24_BIT COLOR ORDER, 0=RGB, 1=BGR

al = Oh, default (shadow set 1=640x480x8, 2=1024x768x8)

al = 1h, load 800x600 into shadow set 1 (lores)

al = 2h, load 800x600 into shadow set 2 (hires)

al = 11h, load 1280x1024 into shadow set 1 (lores)

al = 12h, load 1280x1024 into shadow set 2 (hires)

al = 21h, load 640x480 into shadow set 1 (lores)

al = 22h, load 640x480 into shadow set 2 (hires)

al = 41h, load 1024x768 into shadow set 1 (lores)

al = 42h, load 1024x768 into shadow set 2 (hires)

al = 81h, load alternate mode into shadow set 1 (lores)

al = 82h, load alternate mode into shadow set 1 (hires)

bx = PITCH, 0=1024, l=pitch of mode rounded up to next 128,
2=1536, 3=do mot modify pitch

xxxx: 0068 Set Mcde
al = Oh, VGA passthrough mode
al = 1h, lores mode
al = 2h, hires mode
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B - BIOS Interface

x0cx: 006C Query

al = 0, Query information structure size in bytes
Returns size in ax

al =1, Query device long
es:Ix points to structure to f£ill in
(see Query structure on next page)

al = 2, Query device short
Returns:
al = ASIC revision
ah = aperture configuration
bx = aperture address
cl = mouse configuration
ch = DAC type

xxxx:0070 Accelerator services

ah = 0, Reset accelerator

ah = 1, Set DAC to default colors

ah = 2, EEPROM services
al = 0, Read from EEPROM (returns result in ax)
al = 1, Write to EEPRIM
bx = EEPRIM word address
dx = Data to write

REG688000-15 © 1993 ATl Technologies Inc.
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B - BIOS Interface

Query structure

DEVICE STATUS TABLE

Bh

Ch

Dh

Size of Structure, in bytes
Revision of Structure

Number of Mode Tables
Offset to Mode Table, in bytes
Size of Mode Table, in bytes
ASIC Revision

Status Flags
Bit O = host data transfers forced to 8-bit

VGA Type:
0 = Disabled
1 = Enabled

VGA Boundary:
0=0k
1 =256k
2=512k
3 =768k
4=1IM
OFFh = Full access

Memory Size:
0 =256k
1=512k
2=1IM
3=2M
4 =4M

DAC Type:

0= ATI68830

1 =SC11483/6/8

2 = ATI34075

3 =Bt476/8

4 = Bt481/2

5 = ATI68860 (ATI68800AX only)
See Appendix F for further details.

Memory Type:
0 =256Kx4 DRAM
1 =256Kx4 VRAM
2 =256Kx4 VRAM
3=256Kx16 DRAM
See 12EE-R[6:4] on page 9-65 for further details.
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B - BIOS Interface

Eh

10:11h
12:13h
14:15h
16h

17h

18h

N A WN—~O

Bus Type:
0= 16-Bit ISA
1 =EISA
2 = 16-Bit Micro Channel
3 = 32-Bit Micro Channel
4 = 386SX Local Bus
5 = 386DX Local Bus
6 = 486DX Local Bus
7 =Reserved
See 12EE-R[3:1] on page 9-65 for further details.

Monitor Alias

Shadow 1 Status

Shadow 2 Status

Aperture Address (OMB t0 4095MB)

Aperture Configuration:
Bits 1:0:
0 = Disabled
1 = IMB Aperture
2 = 4MB Aperture

Mouse Configuration:
Bits 1:0: MOUSE_ADDR_SEL
0 = Disabled
1 = Secondary Address Selected
2 = Primary Address Selected
Bits 3:2: INT_HANDLER_SEL
0=1IRQ5
1 =IRQ4
2 =1RQ3
3=1IRQ2

DAC Support

Bit Description
664

655

565

555
Reserved
32bpp

BGR

RGB

REG688000-15
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B - BIOS Interface

Mode tables are located immediately following the Device Status Table, starting at byte 1%h.
A forward pointer should be used to reference the mode tables since these tables may be
expanded in the future. A query typically returns two to seven mode tables; but it is also
possible none is returned.

MODE TABLE

Horizontal display resolution in pixels

2:3 Vertical'display resolution in pixels
Maximum pixel depth

5 Status Flags:
Bit 0: 1 = Non-linear Y addressing mode

Bit 6: 1 = MUX mode
Bit 7: 1 = PCLK is divided by 2

6:9 Reserved

AB CLOCK_SELECT

C H_TOTAL

D H_DISP

E H_SYNC_STRT

F DISP_CNTL

10 H_SYNC_WID

11 V_SYNC_WID

12:13 V_TOTAL

14:15 V_DISP

16:17 V_SYNC_STRT

18:19 HORIZONTAL_OVERSCAN

1A:1B VERTICAL_OVERSCAN

1C OVERSCAN_COLOR_8

1D OVERSCAN_COLOR_BLUE

1E OVERSCAN_COLOR_GREEN

IF OVERSCAN_COLOR_RED
© 1993 ATI Technologies Inc. REG688000-15
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B - BIOS Interface
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EEPROM Map

EEPROM Map

00h

15:0

EEPROM_WRITE_COUNTER

01h

158

7:0

MOUSE_ADDR_SEL

00h = Mouse disabled

08h = Secondary address selected

18h = Primary address selected
INT_HANDLER_SEL

20h = IRQ5

28h = IRQ4

30h = IRQ3

38h = IRQ2

02h

158

76

POWER_UP_VIDEO_MODE
03h = VGA color - secondary
05h = VGA monochrome - secondary
07h = VGA lores color - primary
09h = VGA hires color - primary
0bh = VGA monochrome - primary
12h = EGA lores color - secondary
13h = EGA hires color - secondary
15h = EGA monochrome - secondary
17h = EGA lores color - primary
19h = EGA hires color - primary
1bh = EGA monochrome - primary
20h = CGA
30h = Hercules 720x348
40h = Hercules 640x400

MONO_COLOR_SEL
0 = White
1 = Green
2 = Amber

© 1993 ATI Technologies Inc.
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C - EEPROM Map

EEPROM Map

02h 5 DUAL_MONITOR_ENA
4 POWER_-_UP_FONT
0 =8x14 or 9x14
1 =8x16 or 9x16
3 VGABus I/10
0 = 8 bits
1 =16 bits
2 ZERO_WSTATE_RAM_ENA
0 = disable
1 = enable
1 ZERO_WSTATE_ROM_ENA
0 = disable
1 = enable
0 ROM_16_ENA
0 = disable
1 = enable
03h 15 Scrolling Fix enable
14 | Korean BIOS support
13:2 | Reserved
3:0 | EEPROM table revision number
04h 15:.0 | CUSTOM_MONITOR_INDICES
05h 15:14 | HOST_DATA _TRANSFER_WIDTH
0 = Auto select
1 =16 bit
2 =8 bit
3 = 8 bit host data/16 bit other
138 | MONITOR_CODE
7 Reserved
6:4 | VGA Boundary
0 = Shared
1= 256K
2=512K
4=1MB
3 ALIAS_ENA
2:0 MONITOR_ALIAS
06h 15:4 | APERTURE_LOCATION in Mbytes
30 APERTURE_SIZE

0 = disabled
1=1M
2=4M

REG688000-15
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C - EEPROM Map

EEPROM Map
07h 15:8 | Offset to 640x480 table in words
72 | Reserved
1 USE_STORED_PARMS_FOR_640_480
0 640 480_72HZ_ENA
08h 15:8 | Offset to 800x600 table in words
7 USE_STORED_PARMS_FOR_800x600
6 Reserved
5 800_600_72Hz_ENA
4 800_600_70Hz_ENA
3 800_600_60Hz_ENA
2 800_600_56Hz_ENA
1 800_600_89Hz_ENA
0 800_600_95Hz_ENA
0%h 15:8 | Offset to 1024x768 table in words
7 USE_STORED_PARMS_FOR_1024x768
6:5 Reserved
4 1024_768_66Hz_ENA (not active)
3 1024_768_72Hz_ENA
2 1024_768_70Hz_ENA
1 1024_768_60Hz_ENA
0 1024_768_87Hz_ENA
0Ah 15:8 | Offset to 1280x1024 table in words
7 USE_STORED_PARMS_FOR_1280x1024
6:2 Reserved
1 1280_1024_95Hz ENA
0 1280_1024_87Hz_ENA
0Bh 15:8 | Offset to alternate mode table in words
7 USE_STORED_PARMS_FOR_ALTERNATE
6:2 Reserved
1 1152x900
0 1120x750
0Ch 15:0 | Reserved
0D:1Bh - CRT Parameter Table 1, description starts on page C-5
1C:2Ah - CRT Parameter Table 2, description starts on page C-5
2B:3%h - CRT Parameter Table 3, description starts on page C-5
3A:48h - CRT Parameter Table 4, description starts on page C-5
49:57h - CRT Parameter Table 5, description starts on page C-5
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C - EEPROM Map

EEPROM Map

58:66h - CRT Parameter Table 6, description starts on page C-5
67:75h - CRT Parameter Table 7, description starts on page C-5
76:7Dh - Reserved

7Eh 15 Reserved

14 | VGA ENABLE
13:11 | MEMORY SIZE - see Query Structure, byte B, page B-3
10:8 | DAC TYPE - see Query Structure, byte C, page B-3

7:0 | Reserved

7Fh 15:0 | EEPROM Checksum
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C - EEPROM Map

CRT Parameter Table x*
0 15 VERTICAL_SYNC_POLARITY
14 HORIZONTAL_SYNC_POLARITY
13 Interlace
12 MUX_MODE
119 MAXIMUM_PIXEL_DEPTH
0 = 8 bits/pixel
1 = 16 bits/pixel
2 = 24 bits/pixel
8 PARM_TYPE
0 = VGA parameters to follow
1 = 8514 parameters to follow
7 DOT_CLOCK_SEL
0 = Use default dot clock
1 = Use user supplied dot clock (not active)
6 CRTC_USAGE
0 = Use sync polarities only
1 = Use all CRTC parms in EEPROM
5:4 CLOCK_DIV
3.0 CLOCK_CHIP_SEL
VGA Parameters 8514 Parameters
1 158 VIDEO_MODE_SEL _1 Reserved
7:0 VIDEO_MODE_SEL 2 Reserved
2 15:8 VIDEO_MODE_SEL_3 VFIFO_24
7:0 VIDEO_MODE_SEL_4 VFIFO_16
3 158 H_TOTAL (CRT00) H_TOTAL
7:0 V_TOTAL (CRT06) H_DISP
4 15:8 H_RETRACE_STRT H_SYNC_STRT
7:0 (CRT04) H_SYNC_WID
H_RETRACE_END (CRTO05)
5 15:8 V_RETRACE_STRT V_TOTAL (15:8)
7:0 (CRT10) V_TOTAL (7:0)
V_RETRACE_END (CRT11)
6 15:8 H_BLANK_STRT (CRT02) V_DISP (15:8)
7:0 H_BLANK_END (CRT03) V_DISP (7:0)
7 15:8 V_BLANK_STRT (CRT15) V_SYNC_STRT (15:8)
7:0 V_BLANK_END (CRT16) V_SYNC_STRT (7:0)
8 15:8 CRT_OVERFLOW (CRT07) | V_SYNC_WID
7:0 MAX_SCANLINE (CRT09) DISP_CNTL
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C - EEPROM Map

CRT Parameter Table x*

9 15:8 V_DISPLAYED (CRT12) / CLOCK_SEL (15:8)
7:0 CRT_MODE (CRT17) / CLOCK_SEL (7:0)
10 15 PCLK/2 flag

14 MUX flag
138 | SIZEOF_MODE_TABLE in words

7:0 Offset to alternate table
11 15:0 HORIZONTAL_OVERSCAN
12 15:0 VERTICAL_OVERSCAN
13 158 OVERSCAN_COLOR_BLUE
7:0 OVERSCAN_COLOR_8
14 15:8 OVERSCAN_COLOR_RED

70 OVERSCAN_COLOR_GREEN

*The mach32 EEPROM has seven CRT parameter tables, starting at words ODh, 1Ch, 2Bh,
3Ah, 49h, 58h, and 67h.
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CRT Parameters

640x480 60Hz Non-interlaced
640x480 72Hz Non-interlaced
640x480 72Hz Non-interlaced (Alternate)
800x600 89Hz Interlaced
800x600 95Hz Interlaced
800x600 56Hz Non-interlaced
800x600 60Hz Non-interlaced
800x600 70Hz Non-interlaced
800x600 72Hz Non-interlaced
800x600 76Hz Non-interlaced
1024x768 87Hz Interlaced
1024x768 60Hz Non-interlaced
1024x768 66Hz Non-interlaced
1024x768 70Hz Non-interlaced
1024x768 72Hz Non-interlaced
1024x768 76Hz Non-interlaced
1280x1024 87Hz Interlaced
1280x1024 95Hz Interlaced
1280x1024 60Hz Non-interlaced
1280x1024 70Hz Non-interlaced
1280x1024 74Hz Non-interlaced

D-2
D-3
D-4
D-5
D-6
D-7
D-8
D-9
D-10
D-11
D-12
D-13
D-14
D-15
D-16
D-17
D-18
D-19
D-20
D-21
D-22
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D - CRT Parameters

640x480 60Hz Non-interlaced

V_TOTAL = 0x418
V_DISP = 0x3BF

H_TOTAL = 0x63
H_DISP = 0x4F

H_SYNC_STRT = 0x52
H_SYNC_WID = 0x2C

DISP_CNTL = 0x23
CLOCK_SEL = 0x50
DOT_CLOCK = 25.125MHz

V_SYNC_STRT = 0x3D6
V_SYNC_WID = 0x22

Resolution 640 480

Scan Frequency 31.406KHz 59.82Hz

Polarity ) )

Sync Width 3.821us 12 chars 0.064ms 2lines
Front Porch 0.637us 2 chars 0.350ms 11 lines
Back Porch 1.910us 6 chars 1.019ms 32 lines
Active Time 25.473us 80 chars 15.284ms 480 lines
Blank Time 6.368us 20 chars 1.433ms 45 lines
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D - CRT Parameters

640x480 72Hz Non-interlaced

V_TOTAL = 0x40B
V_DISP = 0x3BF
0x52 V_SYNC_STRT = 0x3D0

H_TOTAL = 0x69
H_DISP = 0x4F

H_SYNC_STRT =
H_SYNC_WID = 0x25

DISP_CNTL = 0x23
CLOCK_SEL = 0x24
DOT_CLOCK = 32.00MHz

V_SYNC_WID = 0x23

Resolution 640 480

Scan Frequency 37.736KHz 72.57Hz

Polarity () )

Sync Width 1.250us 5 chars 0.080ms 3lines
Front Porch 0.750us 3 chars 0.239ms 9 lines
Back Porch 4.500us 18 chars 0.742ms 28 lines
Active Time 20.000us 80 chars 12.720ms 480 lines
Blank Time 6.500us 26'chars 1.060ms 40 lines
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D - CRT Parameters

640x480 72Hz Non-interlaced (Alternate)

H_TOTAL = 0x70
H_DISP = 0x4F
H_SYNC_STRT = 0x57
H_SYNC_WID = 0x30
DISP_CNTL = 0x23
CLOCK_SEL = 0x6C
DOT_CLOCK = 40.00MHz

V_TOTAL = 0x4CA
V_DISP = 0x3BF
V_SYNC_STRT = 0x421
V_SYNC_WID = 0x2C

Resolution 640 480

Scan Frequency 44 148KHz 71.79Hz

Polarity () ()

Sync Width 3.207us 16 chars 0.272ms 12 lines
Front Porch 1.604us 8 chars 1.133ms 50 lines
Back Porch 1.804us 9 chars 1.654ms 73 lines
Active Time 16.036us 80 chars 10.872ms 480 lines
Blank Time 6.615us 33 chars 3.058ms 135 lines
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D - CRT Parameters

800x600 89Hz Interlaced

H_TOTAL = 0x84
H_DISP = 0x63
H_SYNC_STRT = 0x6E
H_SYNC_WID = 0x10
DISP_CNTL = 0x33
CLOCK_SEL =0x7C
DOT_CLOCK = 32.50MHz

V_TOTAL = 0x580
V_DISP = 0x4AB
V_SYNC_STRT = 0x4C2
V_SYNC_WID = 0x2C

Resolution 800 A 600
Scan Frequency 31.492KHz 89.72Hz
Polarity (+) ()
Sync Width 0.985us 4 chars 0.191ms 12 lines
Front Porch 0.492us 2chars 0.175ms 11 lines
Back Porch 5.662us 23 chars 1.254ms 79 lines
Active Time 24.615us 100 chars 9.526ms 600 lines
Blank Time 7.138us 29 chars 1.619ms 102 lines
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D - CRT Parameters

800x600 95Hz Interlaced

H_TOTAL = 0x84
H_DISP = 0x63

H_SYNC_STRT = 0x6D
H_SYNC_WID = 0x10
DISP_CNTL = 0x33
CLOCK_SEL = 0xC
DOT_CLOCK = 36.00MHz

V_TOTAL = 0x580
V_DISP = 0x4AB

V_SYNC_STRT = 0x4C2
V_SYNC_WID = 0xC

800

Resolution 600

Scan Frequency 33.835KHz 96.39Hz

Polarity (+) (+)

Sync Width 3.556us 16 chars 0.177ms 12 lines
Front Porch 2.222us 10 chars 0.163ms 11 lines
Back Porch 1.556us 7 chars 1.167ms 79 lines
Active Time 22.222us 100 chars 8.867ms 600 lines
Blank Time 7.333us 33 chars 1.507ms 102 lines
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D - CRT Parameters

800x600 56Hz Non-interlaced

H_TOTAL = 0x7F
H_DISP = 0x63

H_SYNC_STRT = 0x66
H_SYNC_WID = 0x9
DISP_CNTL = 0x23
CLOCK_SEL = 0xC
DOT_CLOCK = 36.00MHz

V_TOTAL = 0x4E0
V_DISP = 0x4AB

V_SYNC_STRT = 0x4B0
V_SYNC_WID = 0x2

Resolution 800 600

Scan Frequency 35.156KHz 56.25Hz

Polarity (+) (+)

Sync Width 2.000us 9 chars 0.057ms 2lines
Front Porch 0.667us 3 chars 0.028ms 1 lines
Back Porch 3.556us 16 chars 0.626ms 22 lines
Active Time 22.222us 100 chars 17.067ms 600 lines
Blank Time 6.222us 28 chars 0.711ms 25 lines
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D - CRT Parameters

800x600 60Hz Non-interlaced

V_TOTAL = 0x4E3
V_DISP = 0x4AB
V_SYNC_STRT = 0x4B3
V_SYNC_WID = 0x4

H_TOTAL = 0x83

H_DISP = 0x63
H_SYNC_STRT = 0x68
H_SYNC_WID = 0x10
DISP_CNTL = 0x23
CLOCK_SEL = 0x30
DOT_CLOCK = 40.00MHz

Resolution 800 600

Scan Frequency 37.879KHz 60.32Hz

Polarity (+) (+)

Sync Width 3.200us 16 chars 0.106ms 4 lines
Front Porch 1.000us 5 chars 0.026ms 1 lines
Back Porch 2.200us 11 chars 0.607ms 23 lines
Active Time 20.000us 100 chars 15.840ms 600 lines
Blank Time 6.400us 32 chars 0.739ms 28 lines
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D - CRT Parameters

800x600 70Hz Non-interlaced

H_TOTAL = 0x7d

H_SYNC_STRT = 0x64
V_TOTAL = 0x413
V_SYNC_STRT = 0x4c0
DISP_CNTL = 0x23
DOT_CLOCK = 44.90MHz

H_DISP = 0x63
H_SYNC_WID =0x12
V_DISP = 0x4ab
V_SYNC_WID = 0x2c
CLOCK_SEL = 0x1c

Resolution 800 600

Scan Frequency 44 .544KHz 70.04Hz

Polarity (+) (+)

Sync Width 3.207us 18 chars 0.269ms 12lines
Front Porch 0.535us 3 chars 0.202ms 9 lines
Back Porch 0.891us 5 chars 0.337ms 15 lines
Active Time 17.817us 100 chars 13.470ms 600 lines
Blank Time 4.633us 26 chars 0.808ms 36 lines
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D - CRT Parameters

800x600 72Hz Non-interlaced

H_TOTAL = 0x82
H_DISP =0x63 -
H_SYNC_STRT = 0x6A
H_SYNC_WID = OxF
DISP_CNTL = 0x23
CLOCK_SEL = 0x10
DOT_CLOCK = 50.35MHz

V_TOTAL = 0x531
V_DISP = 0x4AB
V_SYNC_STRT = 0x4F8
V_SYNC_WID = 0x6

Resolution 800 600

Scan Frequency 48.044KHz 72.14Hz

Polarity (+) (+)

Sync Width 2.383us 15 chars 0.125ms 6 lines
Front Porch 1.112us 7 chars 0.770ms 37 lines
Back Porch 1.430us 9 chars 0.479ms 23 lines
Active Time 15.88%us 100 chars 12.489ms 600 lines
Blank Time 4.926us 31 chars 1.374ms 66 lines
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D - CRT Parameters

800x600 76Hz Non-interlaced

H_DISP = 0x63

H_TOTAL = 0x86

H_SYNC_STRT = 0x6D
V_TOTAL = 0x565
V_SYNC_STRT = 0x4FA
DISP_CNTL = 0x23
DOT_CLOCK = 56.64MHz

H_SYNC_WID = 0x28
V_DISP = 0x4AB
V_SYNC_WID = 0x24
CLOCK_SEL = 0x14

Resolution 800 600

Scan Frequency 52.444KHz 76.01Hz

Polarity () )

Sync Width 1.130us 8 chars 0.076ms 4 lines
Front Porch 1.412us 10 chars 0.744ms 39 lines
Back Porch 2.401us 17 chars 0.896ms 47 lines
Active Time 14.124us 100 chars 11.441ms 600 lines
Blank Time 4.944us 35 chars 1.716ms 90 lines
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D - CRT Parameters

1024x768 87Hz Interlaced

H_TOTAL = 0x9D
H_DISP = Ox7F
H_SYNC_STRT = 0x81
H_SYNC_WID = 0x16
DISP_CNTL = 0x33
CLOCK_SEL =0x1C
DOT_CLOCK = 44.90MHz

V_TOTAL = 0x668
V_DISP = 0xSFF

V_SYNC_STRT = 0x600

V_SYNC_WID = 0x8

Resolution 1024 768

Scan Frequency 35.522KHz 86.64Hz

Polarity (+) (+)

Sync Width 3.742us 21 chars 0.113ms 4 lines
Front Porch 0.535us 3 chars 0.028ms 1 lines
Back Porch 1.069us 6 chars 0.563ms 20 lines
Active Time 22.806us 128 chars 10.838ms 385 lines
Blank Time 5.345us 30 chars 0.704ms 25 lines
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D - CRT Parameters

1024x768 60Hz Non-interlaced

H_TOTAL = 0xA7 V_TOTAL = 0x649

| H_DISP = 0x7F V_DISP = Ox5FF
H_SYNC_STRT = 0x82 V_SYNC_STRT = 0x602
H_SYNC_WID = 0x31 V_SYNC_WID = 0x26

DISP_CNTL = 0x23
CLOCK_SEL = 0x3C
DOT_CLOCK = 65.00MHz

Resolution 1024 768
Scan Frequency 48.363KHz 60.00Hz
Polarity (+) (+)
Sync Width 2.092us 17 chars 0.124ms 6 lines
Front Porch 0.369us 3 chars 0.062ms 3lines
Back Porch 2.462us 20 chars 0.600ms 29 lines
Active Time 15.754us 128 chars 15.880ms 768 lines
Blank Time 4.923us 40 chars 0.786ms 38 lines
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D - CRT Parameters

1024x768 66Hz Non-interlaced

H_TOTAL = 0xAD
H_DISP = 0x7F
H_SYNC_STRT = 0x85
H_SYNC_WID = 0x16
DISP_CNTL = 0x23
CLOCK_SEL = 0x38
DOT_CLOCK = 75.00MHz

V_TOTAL = 0x65B
V_DISP = 0x5FF
V_SYNC_STRT = 0x60B
V_SYNC_WID = 0x4

Resolution 1024 768

Scan Frequency 53.879KHz 66.03Hz

Polarity (+) (+)

Sync Width 2.347us 22 chars 0.074ms 4 lines
Front Porch 0.640us 6 chars 0.148ms 8 lines
Back Porch 1.920us 18 chars 0.668ms 36 lines
Active Time 13.653us 128 chars 14.254ms 768 lines
Blank Time 4.907us 46 chars 0.891ms 48 lines
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D - CRT Parameters

1024x768 70Hz Non-interlaced

H_TOTAL = 0xAS
H_DISP = 0x7F

H_SYNC_STRT = 0x83
H_SYNC_WID = 0x31
CLOCK_SEL = 0x38
DOT_CLOCK = 75.00MHz

V_TOTAL = 0x649
V_DISP = Ox5FF

V_SYNC_STRT = 0x602

V_SYNC_WID = 0x26

Resolution 1024 768

Scan Frequency 56.476KHz 70.07Hz

Polarity ) )

Sync Width 1.813us 17 chars 0.106ms 6 lines
Front Porch 0.320us 3 chars 0.053ms 3 lines
Back Porch 1.920us 18 chars 0.513ms 29 lines
Active Time 13.653us 128 chars 13.599ms 768 lines
Blank Time 4.053us 38 chars 0.673ms 38 lines
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D - CRT Parameters

1024x768 72Hz Non-interlaced

H_TOTAL = 0xA0
H_DISP = 0x7F
H_SYNC_STRT = 0x82
H_SYNC_WID = 0x31
DISP_CNTL = 0x23
CLOCK_SEL = 0x38
DOT_CLOCK = 75.00MHz

V_TOTAL = 0x649
V_DISP = 0x5FF
V_SYNC_STRT = 0x602
V_SYNC_WID = 0x26

Resolution 1024 768

Scan Frequency 58.230KHz 72.245Hz
Polarity ) )

Sync Width 1.813us 17 chars 0.103ms 6 lines
Front Porch 0.320us 3 chars 0.052ms 3 lines
Back Porch 1.387us 13 chars 0.498ms 29 lines
Active Time 13.653us 128 chars 13.189ms 768 lines
Blank Time 3.520us 33 chars 0.653ms 38 lines
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1024x768 76Hz Non-interlaced

H_TOTAL = 0xA2

H_DISP = 0x7F

H_SYNC_STRT = 0x87
H_SYNC_WID = 0xB
DISP_CNTL = 0x23
CLOCK_SEL = 0x2C

DOT_CLOCK = 80.00MHz

V_TOTAL = 0x64A
V_DISP = 0x5FF

V_SYNC_STRT = 0x60B

V_SYNC_WID = 0x4

Resolution 1024

Scan Frequency 61.350KHz 76.02Hz

Polarity (+)

Sync Width 1.100us 11 chars 0.065ms 4 lines
Front Porch 0.800us 8 chars 0.130ms 8 lines
Back Porch 1.600us 16 chars 0.440ms 27 lines
Active Time 12.800us 128 chars 12.518ms 768 lines
Blank Time 3.500us 35 chars 0.636ms 39 lines
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1280x1024 87Hz Interlaced

H_TOTAL = 0xC7
H_DISP = 0x9F

H_SYNC_STRT = 0xA9
H_SYNC_WID = 0xA
DISP_CNTL = 0x33
CLOCK_SEL = 0x2C

DOT_CLOCK = 80.00MHz

V_TOTAL = 0x8F8
V_DISP = 0x7FF

V_SYNC_STRT = 0x861

V_SYNC_WID = 0xA

Resolution 1280 1024

Scan Frequency 50.000KHz 87.03Hz

Polarity (+) (+)

Sync Width 1.000us 10 chars 0.100ms 10 lines
Front Porch 1.000us 10 chars 0.500ms 50 lines
Back Porch 2.000us 20 chars 0.650ms 65 lines
Active Time 16.00us 160 chars 10.240ms 1024 lines
Blank Time 4.000us 40 chars 1.250ms 125 lines
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1280x1024 95HZz Interlaced

H_TOTAL = 0xC7
H_DISP = 0x9F

H_SYNC_STRT = 0xA9
H_SYNC_WID = 0xA
DISP_CNTL = 0x33
CLOCK_SEL = 0x2C

DOT_CLOCK = 80.00MHz

V_TOTAL = 0x838
V_DISP = Ox7FF
V_SYNC_STRT = 0x811
V_SYNC_WID = 0xA

Resolution 1280 1024

Scan Frequency 50.000KHz 94.97Hz

Polarity (+) (+

Sync Width 1.000us 10 chars 0.100ms 10 lines
Front Porch 1.000us 10 chars 0.100ms 10 lines
Back Porch 2.000us 20 chars 0.090ms 9 lines
Active Time 16.00us 160 chars 10.240ms 1024 lines
Blank Time 4.000us 40 chars 0.290ms 29 lines
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1280x1024 60Hz Non-interlaced

H_TOTAL = 0xD6

H_DISP = 0x9F
H_SYNC_STRT = 0xA9
H_SYNC_WID = 0x2E
DISP_CNTL = 0x23
CLOCK_SEL = 0x28
DOT_CLOCK = 110.00MHz

V_TOTAL = 0x852
V_DISP = 0x7FF
V_SYNC_STRT = 0x800
V_SYNC_WID = 0x25

Resolution 1280 1024

Scan Frequency 63.953KHz 59.94Hz

Polarity ) -)

Sync Width 1.018us 14 chars 0.078ms 5lines
Front Porch 0.727us 10 chars 0.016ms 1 lines
Back Porch 2.255us 31 chars 0.579ms 37 lines
Active Time 11.636us 160 chars 16.012ms 1024 lines
Blank Time 4.000us 55 chars 0.672ms 43 lines

REG688000-15

D-20

© 1993 ATI Technologies Inc.
Proprietary and Confidential




D - CRT Parameters

1280x1 024 70Hz Non-interlaced

H_TOTAL = 0xD2
H_DISP = 0x9F
H_SYNC_STRT = 0xA9
H_SYNC_WID = 0xE

V_TOTAL = 0x851
V_DISP = Ox7FF

DISP_CNTL =0x23
CLOCK_SEL = 0x4
DOT_CLOCK = 126.00MHz

V_SYNC_STRT = 0x800
V_SYNC_WID = 0x5

Resolution 1280 1024

Scan Frequency 74.645KHz 70.02Hz

Polarity | (+) (+)

Sync Width 0.889us 14 chars 0.067ms 5lines
Front Porch 0.635us 10 chars 0.013ms 1 lines
Back Porch 1.714us 27 chars 0.482ms 36 lines
Active Time 10.159us 160 chars 13.718ms 1024 lines
Blank Time 3.238us 51 chars 0.563ms 42 lines
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1280x1024 74Hz Non-interlaced

H_TOTAL = 0xCF

H_DISP = 0x9F
H_SYNC_STRT = 0xAE
H_SYNC_WID = 0x11
DISP_CNTL = 0x23
CLOCK_SEL = 0x20
DOT_CLOCK = 135.00MHz

V_TOTAL = 0x851
V_DISP = Ox7FF
V_SYNC_STRT =0x818
V_SYNC_WID = 0x10

Resolution 1280 1024

Scan Frequency 78.855KHz 74.11Hz

Polarity (+) (+)

Sync Width 1.067us 18 chars 0.380ms 30 lines
Front Porch 0.237us 4 chars 0.000ms 0 lines
Back Porch 1.896us 32 chars 0.127ms 10 lines
Active Time 9.481us 160 chars 12.986ms 1024 lines
Blank Time 3.200us 54 chars 0.507ms 40 lines

REG688000-15
D-22

© 1993 ATI Technologies Inc.
Proprietary and Confidential




Pixel Clock Specifications

18811-0 Clock Chip Pixel Clocks (MHz)

Select
(MHz)

42.95

48.77

92.40

36.00

50.35

56.64

External

44.90

Select
(MHz)

30.24

32.00

110.00

80.00

39.91

44.90

75.00

18811-1 Clock Chip Pixel Clocks (MHz)

(MHz)

Select
(MHz)

135.00

32.00

110.00

80.00

39.91

44.90

75.00

65.00
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RAMDAC Programming

mach32 graphics accelerators support different RAMDACS for various display resolution
and color depth requirements. The RAMDAC type is readable in register
CONFIG_STATUS_1[11:9] (12EE-R). All RAMDAC: listed below and their compatibles

will provide the performance as indicated:

ATI68830 8-bit 8bpp 640x480
‘ 800x600
1024x768
16bpp 640x480
800x600
1024x768
IMS-G173 8-bit 8bpp 640x480
MU9C4870 800x600
SC11483 1024x768
SC11486
SC11488 16bpp 640x480
800x600
ATI68875 24-/32-bit 8bpp 640x480
Bt885 800x600
TLC34075 1024x768
1280x1024
16bpp 640x480
800x600
1024x768
24bpp 640x480
800x600
Bt476 8-bit 8bpp 640x480
Bt478 800x600
INMOS176 1024x768
INMOS178
© 1993 ATI Technologies Inc. REG688000-15
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AT&T20C490 4 8-bit 8bpp 640x480
AT&T20C491 800x600
Bt481 ' 1024x768
Bt482
IMS-G174 16bpp 640x480
MU9C1880 800x600
MU9C4910
SC15025 24bpp 640x480
SC15026
ATl68860 5 24/32/64-bit 8bpp 640x480
800x600
1024x768
1280x1024
16bpp 640x480
800x600
1024x768
1280x1024
24bpp 640x480
800x600
1024x768
1280x1024

RAMDAC DESCRIPTIONS

Type 0 RAMDAC — ATI68830

This DAC type is rated at SOMHz with a maximum pixel width of 16bpp (555, 565, 655,
and 664) for screen resolutions up to 1024x768 and 4bpp/8bpp up to 1280x1024 interlaced.
No special programming is required for initializing the DAC to a specific video mode.
Sample source code is provided on page F-7. In general, the procedure for programming a
video mode is as follows:

1. Setup the CRT controller by programming it directly or by using one of the shadow
register sets configured at ADVFUNC_CNTL][2] (4AES).

2.  Set EXT_GE_CONFIG[5:4] (7AEE) to the desired pixel width.

3. Set mode-specific values for pixel delay MISC_CNTL[11:10] (7EEE-W).

REG688000-15 © 1993 ATI Technologies Inc.
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Type 1 RAMDAC — IMS-G173/SC11486

This DAC type is rated at 80MHz with amaximum pixel width of 8bpp for screen resolutions
up to 1024x768 and 16bpp up to 800x600. A sample source code is provided on page F-7.
In general, the procedure for programming a video mode is as follows:

1. Setup the CRT controller by programming it directly or by using one of the shadow
register sets configured at ADVFUNC_CNTL(2] (4AES).

2. Select a clock rate from CLOCK_SEL[6] (4AEE).

3. Set the high DAC address bits RS(3:2) on EXT_GE_CONFIG[13:12] (TAEE-W).
4. - Program the Command register of the RAMDAC to the desired mode.

5. Reset EXT_GE_CONFIG[5:4] to the desired pixel width.

6. Reset PASSTHRU.

Type 2 RAMDAC — ATI68875/TLC34075

The ATI68875/TLC34075 DAC type is a high performance palette DAC with a pixel clock
rating of 135MHz. These DACs are 100% compatible with industry standard triple-6
RAMDACS. They also feature triple-8 support, wide pixel data path, and a variety of
multiplexing options — support for four pixel arrangements in 24bpp mode (RGB, BGR,
RGBa, and aBGR) as well as four weightings in 16bpp mode (555, 565, 655, and 664). The
24bpp mode supports up to a screen resolution of 800x600; the 16bpp mode supports up to
1024x768, and 4bpp/8bpp modes support up to 1280x1024. Select pins RS(3:0) are used to
select RAMDAC registers as follows:

Oh Palette address register - write mode
1h Color palette holding register

2h Pixel read mask

3h Palette address register - read mode
4:7h Reserved

8h General control register

Sh Input clock selection register

Ah Output clock selection register

Bh Mux control register

Ch Palette page register

Dh Reserved

Eh Test register

Fh Reset state

Registers 0, 1, 2, and 3 are mapped to ports 2EC, 2ED, 2EA, and 2EB respectively. The other
registers are accessed by mapping the two high address bits RS(3:2) to
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EXT_GE_CONFIG[13:12] (7TAEE), setting the register code for RS(3:2), and writing the
values to ports 2EC, 2ED, 2EA, and 2EB. The procedure to initialize this DAC to a given
mode is as follows:

1.

Set up the CRT controller by programming it directly or by using one of the shadow
register sets configured at ADVFUNC_CNTL[2] (4AES).

Ensure that the DAC is receiving clean pixel clocks by disabling VGA passthrough
mode and selecting a sufficiently low clock rate from CLOCK_SEL (4AEE).

Configure the high DAC address RS(3:2) by setting EXT_GE_CONFIG[13:12]
(7AEE) and ensure that EXT_GE_CONFIG[5:4] is set to 8bpp pixel width.

Program the following RAMDAC registers: INPUT_CLK_SEL,
OUTPUT_CLK_SEL, and MUX_CNTL.

If the mode requires a 32 bit data path (e.g., in 16bpp and 24bpp modes) ensure that
CLOCK_SEL[5:2] (4AEE) is set for clock-divide-by-1; and the DAC is set for
VCLK/2.

Reset EXT_GE_CONFIGJ[5:4] (7AEE) to the desired pixel width and configure
EXT_GE_CONFIG[8] for multiplex pixels accordingly. All modes with a pixel
clock above 80MHz should have multiplex set to Mux mode.

Configure EXT_GE_CONFIG[ 14] appropriately. It is enabled for all 16bpp and
24bpp modes; but disabled for all other modes.

Set DAC_MASK to 0x0F for 4bpp modes, OXFF for 8bpp modes, and zero for all
other pixel widths.

Type 3 RAMDAC — INMOS176/INMOS178

No initialization is required for Type 3 VGA-compatible DACs.

REG688000-15 © 1993 ATI Technologies Inc.
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Type 4 RAMDAC — Bt481/Bt482

The Bt481/Bt482 are rated at 80MHz. and are capable of supporting a maximum pixel width
of 24bpp (RGB only) at a 640x480 screen resolution; 16bpp (555 and 565 only) up to
800x600, and 4bpp/8bpp up to 1280x1024 interlaced. The DAC registers are as follows:

Oh Palette address register - RAM write mode
1h Color palette holding register

2h Pixel read mask

3h Palette address register - RAM read mode
4h Palette address register - overlay write mode
5h Overlay register

6h Mode Control register

7h Palette address register - overlay read mode

The procedure to initialize this DAC to a given mode is as follows:

1.

Set up the CRT controller by programming it directly or by using one of the shadow
register sets configured at ADVFUNC_CNTL[2] (4AEZS).

Ensure that the DAC is receiving clean pixel clocks by disabling VGA passthrough
mode and selecting a sufficiently low clock rate from CLOCK_SEL (4AEE).

Configure the high DAC address bits RS(3:2) by setting EXT_GE_CONFIG[13:12]
(7AEE) and ensure that EXT_GE_CONFIG[5:4] is set to 8bpp pixel width.

Program the MODE_CONTROL register (6h) on the DAC. It should be enabled for
16bpp and 24bpp modes. Note that "8-bit Enable" is not configured in
EXT_GE_CONFIG[14].

Program mode-specific values for PIXEL_DELAY and HORIZONTAL_SKEW.

Reset EXT_GE_CONFIG[5:4] (7AEE) to the desired pixel width remembermg to re-
set the high DAC address bits RS(3:2).

Set DAC_MASK to 0xOF for 4bpp modes, OxFF for 8bpp modes, and zero for all
other pixel widths.

© 1993 ATI Technologies inc. REG688000-15
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Type 5 RAMDAC — ATI68860

This RAMDAC type is supported by the ATI68800AX or higher mach32 controllers only.
The ATI68860 is a high performance palette DAC that can operate at 135MHz and support
display modes up to 1280x1024 at 24bpp. It supports different multiplexed modes in 16bpp,
24bpp and 32bpp configurations. This DAC is downward compatible with the IMS-G176
and IMS-G178. See sample code segments on page F-7 for details. The procedure to initialize
this DAC to a given mode is as follows:

1. Set EXT_GE_CONFIG[13:12] to configure the high DAC address RS(3:2).

2. Program the CLOCK_SELECT.

3. Program the Graphic Mode Control register GMR[6:0] to set a graphics mode.

4. Reset EXT_GE_CONFIG[5:4] to the desired pixel width.

5. Reset PASSTHRU.
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Sample Code Segments

; INITDAC.ASM - Copyright (c) 1992 ATT Techmologies Inc. All rights reserved
; Utility 68800 DAC functions.

7 Campiling:

; masm M /D<anamory model> initac.asm;

; <memory model> = mem S for SMALL model,
; mem M for MEDIUM model,
mem L for LARGE model

~

include ati8514.inc

IFDEF mem S

PARM equ 4 ; passed parameters start at bp+d4 for small model
ELSE

PARM equ 6 ; passed parameters start at bp+6 for other models
ENDIF

IFDEF mem S
MODEL SMALL, C
ELSETFDEF mem M
.MODEL, MEDIUM, C
ELSE

.MODEL: IARGE, C
ENDIF

.DATA

Heos -}
.286

ATI68830_DAC
ATT20C491_DAC
TI_DAC
BROCKTREE_DAC
BT481_DAC
ATT_68860

® O > N O

5*2

ATT_MODE_CNTL
INPUT_CLK_SRC

DAC MASK

84 2484848484

; Macro for ‘call’ model handling

© 1993 ATI Technologies Inc. REG688000-15
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Mcall macro routine
IFDEF mem S

call NEAR PTR routine
ELSR

call FAR PIR routine
ENDIF

; INIT DAC ~ Sets up RAMDAC on 68800 for specified configuration.
; This is a main routine to be invoked to initialize a RAMDAC.

; For example, if you want to set RAMDAC to 8 bit mode, call

; init dac (1 );

; Inmputs : al = RAMDAC configuration

: bits 1:0 - Pixel width

; 0=4bp

7 1=28hp

H 2 =16 bpp

; 3 = 24 bpp

H bits 3:2 - 16 bit color mode

H 0 = 555

H 1 = 565

i 2 = 655

i 3 = 664

; bit ¢ - mux bit for non-interlaced 1280 mode on ti dac
; 0 = no mux mode

H 1 = turn cn mux mode

bit 5

-

24 bit color config
0 = 3 bytes per pixel

~

; 1 = 4 bytes per pixel
7 bit 6 - 24 hit color order

: 0 = RE&B

H 1 = BGR

H bit 7 - DAC reset

-

0 = use bits 6:0 to config (no reset)
1 = ignore hits 6:0 and reset DAC

[N

~

; Outputs: none

public init_dac

IFDEF mem S
init dac proc near
ELSE
init dac proc far
ENDIF
; save used registers
push  bx
push o
REG688000-15 © 1993 ATI Technologies Inc.
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push

dx

; check for reset bit

test
iz

al, 80h
no_reset

; reset dac and leave

Mcall uninit ti_dac
mov ax, 0fh ; set VGA DAC MASK to 4 bpp
mov dx, VGA_DAC_MASK
out dx, al
IJp init_dac end
no_reset:
; use bits 6:0 to initialize dac
and al, 7fh ; 2zero bit 7
v cl, al ; save input in cl
and cl, 3 ; 2ero upper six bits
xor bh, bh
nov bl, al
shl bx, 4
mov dx, R _EXT GE CONFIG ; preserve monitor alias
in ax, dx
and ax, 000eh ; 2ero all but monitor alias
or ax, 0008h ; enable monitor alias hit
or ax, bx ; map input bits on ax
; call dac initialization routine depending on color depth
ap cl, 0 ; check for 4 bpp
Jne check_8kpp
push ax
and ah, Ofeh ; zero mux bit
Mcall init ti 8
e o) ax
test ah, 1 ; check if mux bit is set
jz no_mux 1
Mcall init ti max
no mx 1
Jnp init_dac end
check_8bpp:
cnp cl, 1 ; check for 8 byp
Joe check_16kpp
push ax
and ah, Ofeh ; zero mux bit
Mcall init ti 8
pop ax
test ah, 1 ; check if mux bit is set
®© 1993 ATI Technologies Inc. REG688000-15
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Iz no_nux_2
Mcall init_ti mux

no_mix 2:
Jrp init dac end
check_16bpp:
and ah, Ofeh ; zero mux hit for rest of checks
ap cl, 2 ; check for 16 kpp
Jne check_24bpp :
Mcall init ti 16
IJmp init dac end
check_24bpp:
anp cl, 3 ; check for 24 kpp
ine init dac end
Mcall 1init_ti_24
init dac end: -

; restore saved registers

PP dx
PP cx
pop bx
ret

init dac endp

H
; PASSTH 8514 - Disable VGA passthrough
; Inputs : none

; Outputs: none

H

public passth 8514

IFDEF mem S

passth 8514 proc near

ELSE

passth 8514 proc far

ENDIF
; save registers used
push ax
push ax
; disable VGA passthrough
v dx, CLOCK_SELECT

REG688000-15 © 1993 ATI Technologies Inc.
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or ax, 1

; restore registers used

pop ax

o= o ax

ret
passth_8514 endp

; PASSTH VGA -~ Enable VGA passthrough

; Inputs : none

; Outputs: none

i

public passth vga

IFDEF mem S

passth vga proc near

ELSE

passth vga proc far

ENDIF
; save reglsters used
push ax
push dx

; disable VGA passthrough
mov dx, CLOCK_SELECT

in ax, dx
and ax, Offfeh
out dx, ax

; restore registers used

pop dx
os o ax
ret
passth vga endp
© 1993 ATI Technologies Inc. ; RE@G688000-15

Proprietary and Confidential F-11



F - RAMDAC Programming

; SET_BLANK ADJ - Sets the blank adjust and pixel delay values

; Imputs : al = blank adjust and pixel delay

~

Outputs: none

~

public set_blank_adj

IFDEF mem S

set_blank adj proc mnear

ELSE

set_blank adj proc far

ENDIF
; save registers used
push dax
; set blank adjust
mov ah, al
mov dx, R_ROM CNTL+1
in al, dx
and al, 0fOh
or al, ah
mov dx, ROM_EEPROM CNTL+1
out dx, al
; restore registers used
PP dx
ret

set_blank adj endp

; INIT TI_8 - Initialize DAC for standard 8 bit per pixel mode
; Imputs : ax = default EXT GE _CONFIG

H (should be 0Ah for 4bpp,

; 1ah for &brp)

; Outputs: none

public init ti 8

IFDEF mem S

init ti 8 pzoc near
ELSE

init ti 8 proc far
ENDIF

; save used registers
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push  bx
push ox
push dx

; place imput value in cx

g
2
3

ah, Oeh
ah, ATI68830_DAC
tis_3
bh, 04h
tis 3:

set_blank_adj

Jne
mov
push
v al, bh
Mcall
pop
tis_4:
onp ah, ATT20C491_DAC
Je tis 2
onp ah, BT481_DAC
Ine tis 1
tis 2:
; Set EXT DAC ADDR
dx, EXT GE CONFIG
ax, 10lah
dx, ax

88

dx, ATT MODE CNTL
al, 0
dx, al

g8

tise_1:

dx, CONFIG_STATUS 1
ax, dx

ah, Oeh

ah, TI_DAC

tis_end

FAREE

; Set EXT DAC AIDR field
mov dx, EXT GE CONFIG
mov ax, 201ah

out dx, ax

: imput clock source is CIKO
mov dx, INPUT _CIK SEL
mov al, 0

out ax, al

© 1993 ATI Technologies Inc.
Proprietary and Confidential

REG688000-15
F-13



F - RAMDAC Programming

ti8_end:

init ti 8

; output clock is SCLK/1 and WIK disabled

mov
mov
out

dx, OUTPUT CLK_SEL

al, 30h
dxl &l

; set MUX comtrol to 8/16
dx, MUX_CNIL

g8

out

; reset EXT DAC AIDR, put DAC in 6 bit mode

mov
mov
cut

; enable DAC MASK

mov
nov
out

al, 2db
dx, al

dx, EXT GE CONFIG

ax,
dx, ax

dx, DAC MASK

al, 0ffh
dx, al

; restore saved registers

[5>3
ox
bx

; Imputs :
; Outputs:

~

cx = value to program EXT _GB_CONFIG
ax = value to program Graphics Mode Control register

Applicable to ATI68860 only

i

IFDEF mem S

find MR _data proc near

ELSE

find MR data proc far

BNDIF

xor
ap
Inz
mov
cnp
Jnz
mov

ax, ax
cx,2ah
GF

ax, 20h
cx, 6ah
@F

ax,21h

;16bpp 555

;16bpp 565

REG688000-15
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@e onp cx, Oaah

Inz @F

mov ax, 22h
[cct oap cx, Osah

Jnz GF

mov ax, 23h
@a; o cx,3ah

Jnz GF

mov ax, 40h
@a: onp cx,43ah

Jnz GF

mov ax, 41h
@@: arp cx,23ah

Jnz GF

mov ax, 60h
@a: op ox, 63ah

inz @F

mov ax, 61h
@a: ret

find @R data endp

IFDEF mem S

init_ 68860 proc near
EISE

init_ 68860 proc far
ENDIF

;16bpp 655

;16bpp 664

;24brp RGB

;24bpp BGR

;24bpp RGBa

;24bpp aBGR

dx, EXT GE CONFIG

ax,20l1ah
dx, ax

dx, OUTPUT_CLK_SEL

ax, 0
dx, ax

dx, EXT GE CONFIG+1l ;device setup

al,30h
dx,al
dx, 2ech
dx,al

dx, EXT_GE_CONFIG

ax,cx

out dx, ax

init 68860 endp

IFDEF mem S

init 34075 proc mnear
ELSE

mov
mov
out
mov
mov
out
call find MR data
mov
mov
out
mov
out
mov
mov
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init 34075 proc far

ENDIF
; set BLANK ADJUST=1, PIXEL, DELAY=0
push ax
mov al, 1
Mcall set_blank adj
pPop ax
i Set EXT DAC_AIDR field
nov dx, EXT GE CONFIG
mov ax, 20lab
out dx, ax
; imput clock source is CLK3
mev dx, INPUT_CIK_SEL
mov al, INPUT CIK SRC
out dx, al
; output clock source is SCIK/1 and VCLK/1
; — for modes which require PCLK/2, set VCLK/2
mov dx, CLOCK_SELECT
in ax, dx
test ax, OcOh
jz til6_2
and ax, 0ff3fh
out dx, ax
mov dx, SRC_X_START -
in al, dx : get B DISP
cnp al, 4fh ; 6407
Jne til6_4
; exception case: 640x480 60 Hz needs longer blank adjust (2)
push ax
mov al, 2
Mcall set_blank adj
pop ax

tile_4:
mov al, 8
Jmp short til6 3

tiie_2:
mov al, 0

tile _3:
mov dx, OUTPUT_CLK SEL
out dx, al
; set MUX control to 24/32
mov dx, MUX_CNTIL
mov al, 0dh
out dx, al
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; Teset EXT DAC ATDR, put DAC in 8 bit mode, engine in 555 mode
dx, EXT_GE CONFIG

g8

ax, o

T ax, 4000h
dx, ax

dx, DAC_MASK
al,0

dx, al

2]

d8988

inlt_34075 endp

; INIT_TT_16 - Initialize DAC for 16 bit per pixel mode
H

; Inmputs : ax = defanlt value for EXT GE CONFIG

H (should be 2Ah for 555 16 bpp,

7 6Ah for 565 16 bpp,

i AAh for 655 16 bpp,

; EAh for 664 16 bpp)

; Outputs: none

public init ti 16

IFDEF mem S
init ti_16 proc near
ELSE
init ti 16 proc  far
ENDIF
; save used registers
push bx
push cx
push dx

; place irput value in =
cx, ax

g

; set pixel delay=1 for 68830 and 3 for all others

mov bh, Och
mov dx, CONFIG_STATUS 1
in ax, dx
and  ah, Osh
ap  ah, ATI68630_DAC
Jne til6_5
mov bh, 04h
tile_5:

push ax
mov al, bh
Mcall set_blark ad
pop ax

© 1993 ATI Technologies Inc. REG688000-15
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initie_1:
onp ah, PT481 DAC
Je attle_ 1
cnp ah, ATT20C491_DAC
je attle_1
amp ah, TI_DAC
je tile 1
cnp ah, ATT_ 68860
Jnz set_ext_ge 16
call init 68860

Jmp ti 16 _end
set_ext_ge_16:

mov ax, x
mov dx, EXT_GE_CONFIG
out dx, ax

Jmp ti 16 end

; ATT20C491 initialization

attlé_1:
mov dx, DAC_MASK
oV al, 0
out dx, al
; set EXT DAC AIDR
dx, EXT GE CONFIG
mov ax, 10lah
out dx, ax
; determine 555 or 565
test ex, 00cOh
Jjz attl6_2
mov dx, CONFIG _STATUS_1
in ax, dx
and ah, Oeh
oap ah, BT481 _DAC
Je btl6e_ 1
mov al, Oc2h ; 565, 8 bit
Jmp short attl6_5
bt16_1:
mov al, Oe8h ; 565, 8 bit
jrp short attlé_5
attle_2:
mov dx, CONFIG STATUS 1
in ax, dx
and ah, Oeh
onp ah, BT48l_Dac
je bt16_2
mov al, Oa2h ; 555, 8 bit
I short attl16_5
REG688000-15 © 1993 ATI Technologies Inc.
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bt16_2:
mov al, Oash ; 555, 8 bit
attls_5:
mov dx, ATT MODE_CNTL
out dx, al
mov dax, CLOCK_SELECT
in ax, dx
test ax, 00cOh ; test for divide by 2
jz attl6_3 .
and ax, Off3fh ; divide by 1 instead
Irp short attl6_4
attle_3:
oV bx, ax
and bx, 003ch
cmp bl, 30h ; 40 MHz?
Jne attl6_4
and ax, Offc3h
or ax, 2ch ; 80 MHz
attl6_4:
out dx, ax
Jmp set_ext_ge 16
; TLC34075 initialization
tile_1:
; disable overlay feature
mov dx, DAC_MASK
mov al, 0
out dx, al
call init 34075
ti_16_end:
; make sure VGA DAC MASK is set to 4 Ixp
mov ax, 0fh
mov dx, VGA_DAC MASK
out dx, al
; restore saved registers
pop dx
pop ox
jle o} bx
ret
init ti_16 endp

i

; INIT TT 24 - Initialize DAC for 24 bit per pixel mode, 3 bytes, RGB
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Proprietary and Confidential F-19
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; Inputs : ax = default EXT GE CONFIG
; (03Ah for RGB,

; 43Ah for BGR,

i 23Ah for RGBa,

H 63Ah for aBGR)

; Outputs: none

public init ti 24

IFDEF mem S
init ti 24 proc near
ELSE
init ti 24 proc far
ENDIF
; save used registers
push bx
push (=>4
push ax

; place imput value in cx
cx, ax

mov
mov bh, Och
oV dx, CONFIG_STATUS 1
in ax, dx
and ah, Oeh
cnp ah, ATI68830_DAC
jne | ti24 5
mov bh, 04h
ti24 5:
push ax
mov al, bh
Mcall set_blank adj
pop ax
init24 1:
ap ahl 'I'I_mc
Jje ti2d 1
ah, BT481_DAC
att2d 1
ah, ATT20C491 DAC
att24 1
ah, ATT_68860
set_ext ge 24
1 init_68860
ti 24 end

FRLEICd74

set_ext_ge_24:
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mov ax, cx
mov dx, EXT GE_CONFIG
out dx, ax

o ti 24 end

; ATT20C491 initialization

att24 _1:
mov dx, DAC_MASK
mov al, 0
out dx, al
; set EXT DAC AUDR field
mov dx, EXT GE CONFIG
mv ax, 10lah
out dx, ax
; set 24bpp bypass mode
ooV dx, CONFIG _STATUS_1
in ax, dx
and ah, Oeh
ap ah, BT481_DAC
Jje bt24 1
mov al, Oe2h
Jmp short att24_2
bt24_1:
mov al, 0fsh
att24 _2:
mov dx, ATT MODE CNTL
out dx, al
; set pixel clock to 75 MHz (640x480/60 is only valid mode)
mov dx, CLOCK_SELECT
in ax, dx
and ax, 0££03h
or ax, 38h
out dx, ax
Irp set_ext_ge 24
; TIC34075 initialization
ti2d 1:
call init 34075
ti_24 end:
; make sure VGA DAC MASK is set to 4 kpp
mov ax, O0fh
nov dx, VGA_DAC_MASK
out dx, al
; restore saved registers
Pop dx
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Dop x
pop bx

ret

init ti 24 endp

; INIT _TT MUX - Put TI DAC into MUX mode for 1280 non-interlaced displays
; Ingputs : ax = default EXT GE CONFIG

; (should be 10Ah for 4bpp,

H 11ah for 8bpp)

; Outputs: none

public - init_tl max

IFDEF mem S
init ti yax proc near
ELSE
init_ti max proc far
ENDIF
; save used registers
push ox
push ax
mov ox, ax
; check if DAC is TI
v dx, CONFIG_STATUS_ 1
in ax, dx
and ah, Oeh
cp ah, TI DAC
Je is ti dac
imp ti mux end
is ti dac:
mov dx, CLOCK_SELECT
in ax, dx
push ax ; save clock select
mov al, 11h ; guarantee a low pixel clock (50 MHz)
out dx, ax
; Set EXT DAC_AIDR field
mov dx, EXT GE CONFIG
mov ax, 20lah
out dx, ax
; output clock is SCLK/2 and WIK/2
mv dx, OUTPUT_CLK SEL
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mov al, Sh
out dx, al

; set MUX comtrol to 8/16
dxl m_m

al, idh

dx, al

clock source is CIK3 (must be last)
dx, INPUT_CLK_SEL

al, INPUT CLK SRC

dx, al

&335 89

; res
o4 dx, EXT_GE CONFIG
mov ax, cx
out dx, ax

; set BLANK ADJUST=1, PIXEL DELAY=0
push ax

oV al, 1

Mcall set_blank adj
pop ax

bpop

mov

dx, CLOCK_SELECT

out dx, ax

ti mux_end:
; restore saved registers
pop dax
PP S>3
ret

init ti_mux exdp

; UNINIT_TI_DAC - Prepare DAC for 8514/A canpatible operaticn

; Imputs : none

; Outputs: none

public uninit ti dac

IFDEF mem S
uninit_ti_dac proc near
ELSE

uninit ti_dac proc far

et EXT DAC_AIDR, put DAC in 6 bit mode, engine in 8 bit mode, emable MUX mode
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ENDIF

; save used registers

push ax

push ax

Mcall ©passth 8514 ; can only program DAC in 8514 mode
utds:

mov dx, CONFIG STATUS_1

in ax, dx

and ah, Oeh

ap ah, BT481_DAC

Je utds

cnp ah, ATT20C491_DAC

Je utds

cnp ah, TI_DAC

Jne utd2

; set default 8kpp pixel delay and blank adjust

mov dx, LOCAL_CNTL

in ax, dx

or ax, 8

out dx, ax . ; TI_DAC BLANK ADJUST is always on
utds:

mov ax, lah

Mcall 4init ti 8

mov dx, EXT GE CONFIG

ooV ax, 20lah

out dx, ax

; output clock is SCLK/1 and WIK/1

mov dx, OUTPUT_CLK_SEL

mov al, Ch

out ax, al
utd2:

; reset EXT DAC ADIR, put DAC in 6 bit mode, engine in 8 bit mode
mov dx, EXT GE CONFIG

mov ax, lah

out dx, ax

Mcall passth vga

; restore saved reglsters

pop  dx
pop ax
ret

uninit_ti dac endp
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ATI68800-6 & ATI68800LX
Features

A range of enhancements has been addded to the ATI68800-3 mach32 accelerator to create
two new chips, the ATI68800-6 and ATI68800LX. They are identical to each other except
for video memory device support — the ATI68800-6 supports both DRAM and VRAM,; the
ATI68800LX supports only DRAM. With all "-3" functionalities retained, these new chips
are therefore backward-compatible to the ATI68800-3.

Descriptions on the enhancements are incorporated into Chapters 7, 8, and 9. However, for
the convenience of comparing with the "-3" chip, they are also included in this-appendix.
New or updated registers are as follows:

e CONFIG_STATUS_1 (12EE-R)

e CONFIG_STATUS_2 (16EE-R)

e LOCAL_CONTROL (32EE-W)

e MISC_OPTIONS (36EE-RW)

e SHADOW_SET (SAEE-W)

e MEM_CFG (SEEE-RW)

e EXT_GE_STATUS (62EE-R)

e EXT_GE_CONFIG (7AEE-W)

e PATT_DATA_INDEX (82EE-RW)
e PATT_LENGTH (D2EE-W)

e DEST_COLOR_CMP_MASK (F2EE-W)
e CHIP_ID (FAEE-R)
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G - ATI68800-6 & ATI68800LX Features

Mono Pattern

An 8x8x1 destination-aligned mono pattern has been implemented. It is enabled by setting
D2EE[7]. This new mono pattern uses the four existing mono pattern registers and four
additional mono pattern registers. The relationship between the register bits, the mono
pattern, and the destination is as follows: ~

10h 0 76543210
11h 1 76543210
12h 2 76543210
13h 3 76543210
14h 4 76543210
15h 5 76543210
16h 6 76543210
17h 7 76543210

When the 8x8x1 mono pattemn is used, the bits of the pattern will be drawn aligned to the
destination coordinates. This behaviour differs from that of the 32x1 linear mono pattern,
which has no absolute relationship between the pattern and the destination coordinates. The
32x1 linear mono pattern therefore is not considered destination-aligned. See page 9-58 for
details.

(A+B)/2 16-Bit ROP

The (A+B)/2 function in 16bpp drawing modes has been implemented. This feature is used
for enhancing image quality in motion video applications.

Destination Color Compare Mask

A write mask has been split into separate write mask (AAES) and destination color compare
mask (F2EE). This feature allows any plane or group of planes to be used as an alpha channel
which is particularly useful in motion video applications.

For compatibility, both registers are loaded when writing to the write mask.

REG688000-15 © 1993 ATI Technologies Inc.
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Far-Blit

The graphics engine offset and pitch registers have been split into separate destination and
source offset and pitch registers. The new registers are accessed through a 2-bit pointer in
SHADOW_SET[9:8] SAEE-W. A pointer value of "1" will 1oad the destination registers. A
pointer value of "2" will load the source registers.

This feature allows unsymetrical blit operations between any areas of the memory and is
particularly useful for efficient linearized cache management, rendering images directly into
linearized cache and 24-bit drawing operations.

For compatibility, if the pointer is set to "0" both the destination and source registers will be
loaded concurrently.

Block Write and 64-Bit Fill Draw
Block Write

Most VRAM devices have a block write mode in which they can perform a pseudo mono
data expansion using an internal color register — Block Write Mono Pattern mode. Data bits
whichare setto 1" enable aninternal 4-bit color register to be drawn into a nibble of memory.
Data bits which are "0" do not alter the addressed nibble of memory. Since there is only one
internal color register, this mode can only be used for foreground color paint operations. A
mono pattern may be applied if the background ALU function is transparent. The more
common mono pattern which uses the foreground and background color registers may be
performed in two passes by first painting the background and then applying a mono pattern
with the foreground color.

This feature is only supported with memory type 5 or 6. See CONFIG_STATUS[6:4]
(12EE). Block Write mode is enabled by setting MISC_OPTIONS[10] (36EE) to 1. Block
Write Mono Pattern mode is enabled by setting PATT_LENGTH][15] (D2EE) to "1".

The foreground color register is written into the VRAM intemnal color register whenever a
block write operation is initiated after the foreground color register has been written. Block
write enable is set by the BIOS and should not be changed. A driver must read the state of
this bit to determine if this feature is enabled. The block write mode will only be activated
under the following conditions:

e The write mask is all "1"s.

o The destination compare function is false (Mode = 0).

e The foreground select is set to the foreground color register (Mode = 0).
e The mono select is true (Mode = 0).
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G - ATI68800-6 & ATI68800LX Features

e The foreground ALU function is Paint (Function = 7).
¢ The polygon file mode is disabled.

e The drawing operation is horizontal degree line, horizontal degree short stroke vector
(IBM or ATI compatible), scanline, or fill (H1H4 IBM or ATI compatible).

64-Bit Fill Draw - 2MB DRAM

Fill drawing operations under certain conditions will fully utilize the 64-bit data bus.
MISC_OPTIONS[11] must be set to "1" by the BIOS to enable this mode. A driver must
read the state of this bit to determine if the feature is enabled. For 2MB DR AM video memory
configurations, this mode may be enabled all the time.

Accelerated painting will be enabled when all of the following conditions are true:

e Foreground color select is the foreground color register or the background color regis-
ter.

o If the mono select is pattern then the background color select must be either fore-
ground color register or background color register.

e The mono select is "always 1" or pattern. If the type of operation is ATI then the 8x8
mono pattern mode must be enabled — for this mode only supports destination-aligned
mono pattemns.

e The CPUDATA bit must be "false" if the type of operation is IBM.

e The FGALU function must be one of: 0, 1, 4, or 7.

o If the mono select is pattern then the BGALU function must be one of: 0, 1, 4, or 7.
e All color compare functions must be set to zero.

e Polygon fill must be disabled.

e The write mask must be all "1"s.

e The pixel size must be 8- or 16-bit.

e The block write function must be disabled.

512KB Support

With 512KB of video memory, the coprocessor will now support the packed 4bpp and 8bpp
drawing modes. The 8514/A-compatible min mode is no longer supported.

Split Transfer Cycle

Split transfer cycle support has been added to the ATI68800-6 to allow decoupling of the
memory clock and serial clock. This allows higher memory clocks in VRAM
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G - ATI68800-6 & ATI68800LX Features

implementations with a corresponding increase in performance. The ATI68800LX does not
support this feature.

This feature is enabled if the memory type is set to 5 or 6. See CONFIG_STATUS[6:4]
(12EE).

Separate Display/Drawing Pixel Sizes

- Both the display and drawing pixel sizes can be written independently. The display pixel
size is written when EXT_GE_CONFIG[11] is set to "1". The drawing pixel size is written
when EXT_GE_CONFIG[15]issetto "1".

For compatibility, both pixel sizes are written if bits 11 and 15 are both set to "0".

Memory Mapped Registers

Memory mapping of coprocessor registers is supported by the ATI68800LX, ATI68800-6,
and ATI68800AX mach32 accelerators. This feature is enabled when bit 32EE[5] is "1".
Since the feature is enabled by the BIOS, 32EE|S5] should not be changed. A driver must
read the state of this bit to determine if it can use the feature.

All of the coprocessor registers may be mapped into the upper 128 dwords of a 4MB linear
aperture. The address offset from the start of register space relative to the base of linear
aperture is FFF80. Each 16-bit register will map into the lower 16 bits of a 32-bit dword.
The upper 16 bits are currently unused and therefore should be ignored.

The 64 dwords from FFEQO to FFEFF are mapped into 64 IBM-compatible registers which
are aliased to I/O address 2E8h. The 64 dwords from FFF0O to FFFFF are mapped into 64
ATl-extended registers which are aliased to 1/O address 2EEh.

To the extent that I/O registers are sparse for either reads or writes the memory mapped
registers will also be sparse. Note that the 128 dwords reserved for registers are not available
for memory operations. Examples of both IBM and ATI register mappings are described for
your reference in Appendix A.
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ATI68800AX Features

The "AX" is at the high-end of all mach32 graphics accelerators. Like all other mach32,
it is compatible with the IBM 8514/A, and with one another. The "AX" is an enhanced
ATI68800-6, with support for an additional local bus configuration — Intel’s Peripheral
Component Interconnect (PCI). Also introduced in the "AX" are five new display modes
that provide high-resolution Hi-Color Support using the new ATI68860 palette DAC and
32-bit overlay. The new modes are as follows:

e 800x600x32
1024x768x24
1024x768x32
1280x1024x16
1280x1024x24

L]

All mach32 PCl-exclusive configuration registers are described in Chapter 2. Other
PClI-related control registers are described in chapters 7, 8, and 9 as follows:

L]

PCI_CNTL (22EE-RW)
LOCAL_CNTL (32EE-RW)
MISC_OPTIONS (36EE-RW)
APERTURE_BASE (5EEE-RW)
APERTURE_CNTL (PCI) (6AEE-RW)
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Index

A

Address decoder 3-3

ADVFUNC_CNTL 8-6

ALU_BG_FN 947

ALU_FG_FN 9-47

APERTURE_CNTL (PCI) 9-76

ATIxx VGA-extended registers start from
page 6-3

ATTR index register 5-52

Attribute controller 34

ATTRxx VGA attribute controller registers
start from page 5-52

AXSTP 8-53

B

Bit mask register 5-51
BKGD_COLOR 8-27
BKGD_MIX §8-27
Blit 8-34
Blit registers
Blit directions 9-40
Blit source 9-41
Blit source data FIFO 9-41
Color pattern registers  9-41
Destination data pointer  9-39
Hoat FIFO 9-41
Source data pointer  9-39
Block diagrams, VGA 3-3
Block write 7-14
Border (palette) register 5-10
BOUNDS_BOTTOM 9-48
BOUNDS_LEFT 9-48
BOUNDS_RIGHT 9-48
BOUNDS_TOP 9-48
BRES_COUNT 949

C

Character generator 3-5

Character map select register 5-18

CHIP_ID 9-88

Clock mode register 5-16

Clock synthesizer 7-3

CLOCK_SEL 9-4

Clocks 3-10t03-13

CMD 8-28

CMP_COLOR 8-36

Color compare register 5-43

Color don’t care register 5-50

Color map enable register 5-57

Color select register  5-59

Command FIFO 7-3

Components, VGA 3-3

CONFIG_STATUS_1 9-64to 9-65

CONFIG_STATUS_2 9-66to 9-67

Configuring ATI extended registers  6-1

CRT controller 3-4

CRT mode register 5-37

CRT registers 8-4

CRT_OFFSET_HI 9-5

CRT_OFFSET_LO 9-5

CRT_PITCH 9-5

CRTC index register 5-20

CRTC overflow register 5-25

CRTxx VGA CRTC registers start from
page 5-20

CUR_X 8-37

CURLY 8-38

Cursor end register  5-29

Cursor location (high byte) register 5-31

Cursor location (low byte) register 5-31

Cursor start register  5-28

CURSOR_COLOR_0 9-80

CURSOR_COLOR_1 9-80

CURSOR_OFFSET_HI 9-79

CURSOR_OFFSET_LO 9-79

© 1993 ATI Technologies Inc.
Proprietary and Confidential

REG688000-15
Index-1



Index

D

DAC 3-3t03-4

DAC dataregister 5-13

DAC mask register 5-13

DAC operations  8-1

DAC read current color index register
5-14

DAC registers 9-90

DAC write current color index register
5-14

DAC_DATA 8-2

DAC_MASK 8-2

DAC_R_INDEX 8-2

DAC_W_INDEX 8-3

Data rotate register 5-44

DEST_CMP_FN 9-50

DEST_COLOR_CMP_MASK 9-51

DEST X 8-52

DEST_X_END 9-52

DEST_X_START 9-52

DEST.Y 8-53

DEST_Y_END 9-52

Destination color compare mask 7-12

DIASTP 8-52

DISP_CNTL 8-7

DISP_STATUS 8-8

Display mode specifications
Multi-frequency monitors  3-12
PS/2 monitors  3-10

Display modes
Mode resolutions and colors 3-2

DP_CONFIG 9-15

Draw control registers - 8514/A  7-6

Draw control registers - ATI-extended 7-7

Draw line 8-31

Draw polygon boundary line 8-33

Drawing control registers
Blit registers 9-38
Clip-mode 1 - line segments  9-29
Clip-mode 2 - polygon boundary lines

9-32
Clip-mode 3 - patterned lines 9-34
Direct linedraw registers 9-29
Extended short-stroke vector register
9-37

General drawing control registers  9-27
Miscellaneous drawing commands  9-46
Overview 9-26

Pattern registers 9-46
Pre-clipmodes  9-29
Raw Bresenham linedraw registers  9-37
Scissor registers  9-27
Using pre-clipping hardware 9-35
Drawing operations 9-26 to 9-62
Drawing operations - 8514/A 7-8
Drawing operations - ATI-extended 7-9

E

Enable set/reset register 5-42

End horizontal blanking register 5-22
End horizontal retrace register 5-23
End vertical blanking register 5-36
End vertical retrace register 5-33
Engine control 9-13

Engine control registers 8-13
Engine setup 9-8

ERR_TERM §-39
EXT_CURSOR_COLOR_0 9-82
EXT_CURSOR_COLOR_1 9-82
EXT_FIFO_STATUS 9-16
EXT_GE_CONFIG 9-17 t09-19
EXT_GE_STATUS 9-68
EXT_SCISSOR_B 9-53
EXT_SCISSOR_L 9-53
EXT_SCISSOR_R 9-54
EXT_SCISSOR_T 9-54
EXT_SHORT_STROKE 9-55

F

Far-Blit 7-12

Feature control register 5-5
FIFO_OPT 9-9
FIFO_TEST_DATA 9-85
FIFO_TEST_TAG 9-85

Fill draw, 64-bit 7-14

Fill rectangle, horizontal lines 8-32
Fill rectangle, vertical lines 8-32
Fill rectangle, vertical-nibble 8-33
FRGD_COLOR 8-40
FRGD_MIX 8-40
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G

GE_OFFSET_HI 9-21

GE_OFFSET_LO 9-21

GE_PITCH 9-20

GE_STAT 8-41

GENxx VGA general registers start from
page 5-4

Graphic mode register 5-46

Graphics controller 34

Graphics controller index register 5-39

Graphics miscellaneous register 5-49

GRAxx VGA graphics controller registers

start from page 5-39

H

H_DISP 8-8

H_SYNC_STRT 8-9

H_SYNC_WID 8-9

H_TOTAL 8-9

H_TOTAL (Alternate) 8-8

Hardware Cursor 9-77

Hercules page register 5-12

Horizontal display enable end register
5-21

Horizontal PEL panning register 5-58

Horizontal scan rates  3-10

Horizontal sync  3-10, 3-12

Horizontal total register  5-20

HORZ_CURSOR_OFFSET 9-81

HORZ_CURSOR_POSN 9-79

HORZ_OVERSCAN 9-71

Input status O register  5-5
Input status 1 register 5-6

L

Light pen clear register 5-12
Light pen setregister 5-11
Line clipping 7-11

Line compare register 5-39
Linear memory aperture  7-12
LINEDRAW 9-56

LINEDRAW_INDEX 9-57
LINEDRAW_OPT 9-22
LOCAL_CNTL 9-83

MAJ_AXIS_PCNT 842
Map mask register  5-17
MAX_WAITSTATES 9-10to 9-11
Maximum scan line register 5-27
MEM_BNDRY 9-74
MEM_CFG 9-75
MEM_CNTL 8-17
Memory Boundary 9-74
Memory Interface 9-75 to 9-76
Memory mapped registers  7-16, A-10
Memory mode register 5-19
Memory start addresses  4-1
MIN_AXIS_PCNT 8-43
MISC_CNTL 9-84
MISC_OPTIONS 9-12
Miscellaneous output register  5-4
Mode control register 5-7, 5-54
Modes, display

Modes 0/1 3-6

Modes 0/1 4-3

Modes 2/3 3-6,4-4

Modes 4/5 3-7,4-5

Mode 6 3-7,4-6

Mode7 3-7,4-7

Mode D 3-7,4-8

Mode E 3-8, 4-9

Mode F 3-8.4-10

Mode 10 3-8, 4-11

Mode 11  3-8,4-12

Mode 12 3-8, 4-13

Mode 13 3-8,4-14

Mode 23 3-7,4-17

Mode 27 3-7,4-18

Mode 33 3-7,4-19

Mode 37 3-7,4-20

Mode 54 3-9,4-21

Mode 55 3-9,4-22

Mode 62 3-9, 4-23

Mode 63 3-9,4-24

Mode 64 3-9, 4-25

Mode Hercul 3-8, 4-15

Mode Hercu2 3-8,4-16
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O

Off-screen memory 7-12

Off-screen memory management 7-12
Offset register 5-34

Overscan 9-70

Overscan color register  5-56
OVERSCAN_BLUE_24 9-72
OVERSCAN_COLOR_8 9-72
OVERSCAN_GREEN_24 9-73
OVERSCAN_RED_ 24 9-73
Overview, VGA controller 3-1

P

Palette registers 0-F  5-53

PATT_DATA 9-58

PATT_DATA_INDEX 9-59

PATT_INDEX 9-59

PATT_LENGTH 9-60

PATTERN_H 8-44

PATTERN_L 8-45

PCI ontrol register 9-89

PCI_CNTL 9-89

PIX_TRANS 8-47

Pixel datapath 7-2

Pixel Transfer ALU 7-4

Pixel transfer ALU compare functions 74

Pixel transfer ALU functions 9-47

Pixel transfer control registers
ALU function registers 9-46

Pixel transfer registers 9-47

PIXEL_CNTL 8-46

Polygon boundary clip exception 7-11

Polygon fillmode A 8-34

Polygon fill mode B 8-35

Polygon fills 7-10

Power on setup registers  2-3

Preset row scan register 5-26

Q

Query structure - BIOS interface B-3

X

_EXT_GE_CONFIG 9-24
_H_SYNC_STRT 9-86
_H_SYNC_WID 9-86
_H_TOTAL&DISP 9-85
_MISC_CNTL 9-84
_SRC_X 9-60

S

~ o x

~

_SRC_Y 9-61
_V_DISP 9-87
_V_SYNC_STRT 9-87
R_V_SYNC_WID 9-87
R_V_TOTAL 9-86
RD_MASK 848
Read map select register 5-45
Register listings
coprocessors registers  A-1
VGA compatible registers  5-2
VGA extended registers 6-2
Registers by address
0100-R SETUP_ID1,uC 2-3
0101-R SETUP_ID2,uC " 2-3
0102-RW GENVS 5-9
0102-RW SETUP_OPT,uC 2-3
0103-W ROM_SETUP, uC 2-4
0104-W SETUP_1,uC 24
0105-W SETUP_2,uC 24
02E8-R DISP_STATUS 8-8
02E8-W H_TOTAL &-9
02EA-RW DAC_MASK 8-2
02EB-RW DAC_R_INDEX 8-2
02EC-RW DAC_W_INDEX 8-3
02ED-RW DAC_DATA 8§8-2
02EE-W OVERSCAN_COLOR_8 9-72
02EF-W OVERSCAN_BLUE 24 9-72
03B4-RW CRTX 5-20
03B5-RW CRT(00:18) 5-20
03B9-R GENLPS 5-11
03BA-R GENS! 5-6
03BA-W GENFC 5-5
03BB-RW GENLPC 5-12
03BF-RW GENHP 5-12
03C0-W ATTR(00:0F) 5-53
03CO-W ATTRX 5-52
03C1-R ATTR(00:0F) 5-53
03C1-R ATTRX 5-52
03C2-R GENSO 5-5
03C2-W GENMO 5-4
03C3-R GENENB (On-Board) 5-8
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03C4-RW SEQX 5-15

03C5-RW SEQ(00:04) 5-15

03C6-RW DAC_MASK 5-13

03C7-RW DAC_R_INDEX 5-14

03C8-RW DAC_W_INDEX 5-14

03C9-RW DAC_DATA 5-13

03CA-R GENFC 5-5

03CC-R GENMO 5-4

03CE-RW GRAX 5-39

03CF-RW GRA(00:08) 5-40

03D4-RW CRTX 5-20

03D5-RW CRT(00:18) 5-20

03D9-RW GENB 5-10

03DA-R GENS1 5-6

03DA-W GENFC 5-5

03DB-RW GENLPC 5-12

03DC-W GENLPS 5-11

06E8-W H_DISP 8-8

06EE-W OVERSCAN_GREEN_24 9-73

06EF-W OVERSCAN_RED_24 9-73

0OAE8-W H_SYNC_STRT 8-9

0OAEE-W CURSOR_OFFSET_LO 9-79

OEE8-W H_SYNC_WID 8-9

OEEE-W CURSOR_OFFSET_HI 9-79

12E8-W V_TOTAL 8-12

12EE-R CONFIG_STATUS_1 mach32
9-65

12EE-R CONFIG_STATUS_1 mach8
9-64

12EE-W HORZ_CURSOR_POSN 9-79

16E8-W V_DISP 8-10

16EE-R CONFIG_STATUS_2 mach32
9-67

16EE-R CONFIG_STATUS_2 mach8
9-66

16EE-W VERT_CURSOR_POSN 9-80

1AE8-W V_SYNC_STRT 8-11

1AEE-R FIFO_TEST_DATA 9-85

1AEE-W CURSOR_COLOR_0O 9-80

1AEF-W CURSOR_COLOR_1 9-80

1EER-W V_SYNC_WID 8-12

1EEE-W HORZ_CURSOR_OFFSET
9-81

1EEF-W VERT_CURSOR_OFFSET
9-81

22E8-W DISP_CNTL 8-7

22EE-RW PCI_CNTL 9-89

26EE-W CRT_PITCH 9-5

2AEE-W CRT_OFFSET_LO 9-5

2EEE-W CRT_OFFSET_HI 9-5
32EE-RW LOCAL_CNTL 9-83
36EE-RW MISC_OPTIONS 9-12
36EE-W FIFO_OPT 9-9
3JAEE-R FIFO_TEST_TAG 9-85
3AEE-W EXT_CURSOR_COLOR_0
9-82
3EEE-W EXT_CURSOR_COLOR_1
9-82
42E8-R SUBSYS_STATUS 8-20
42E8-W SUBSYS_CNTL 8-18
42EE-RW MEM_BNDRY 9-74
46E8-W GENENA (Add-On) 5-8
46EE-W SHADOW_CTL 9-6
4AE8-W ADVFUNC_CNTL 8-6
4AEE-RW CLOCK_SEL 9-4
52EE-RW SCRATCH_PAD_0 9-88
S6EE-RW SCRATCH_PAD_1 9-88
SAEE-W SHADOW_-SET 9-7
5EEE-RW MEM_CFG 9-75
62EE-R EXT_GE_STATUS 9-68
62EE-W HORZ_OVERSCAN 9-71
66EE-W VERT_OVERSCAN 9-72
6AEE-RW APERTURE_CNTL (PCI)
9-76
6AEE-RW MAX_WAITSTATES
mach32 9-11
6AEE-RW MAX_WAITSTATES mach&
9-10
6EEE-W GE_OFFSET_LO 9-21
T2EE-R BOUNDS_LEFT 9-48
T2EE-W GE_OFFSET_HI 9-21
76EE-R BOUNDS_TOP 9-48
T6EE-W GE_PITCH 9-20
TAEE-R BOUNDS_RIGHT 9-48

"~ 7AEE-W EXT_GE_CONFIG mach32

9-19

7AEE-W EXT_GE_CONFIG mach8
(16-bit)  9-18

7AEE-W EXT_GE_CONFIG mach8
(8-bit) 9-17

7EEE-R BOUNDS_BOTTTOM 9-48

7EEE-W MISC_CNTL 9-84

82E8-RW CUR_Y 8-38

82EE-RW PATT DATA_INDEX 9-59

86E8-RW CUR_X 8-37

8AFE8-W SRC_Y/DESTY_AXSTP 8-33

8EE8-W SRC_X/DESTX_DIASTP 8-52

8EEE-R R_EXT_GE_CONFIG 9-24
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8EEE-W PATT_DATA_* 9-58
92E8-RW ERR_TERM 8-39
92EE-R R_MISC_CNTL 9-84
96E8-W MAJ_AXIS_PCNT 8-42
96EE-RW BRES_COUNT 9-49
9AES-R GE_STAT 841

9AE8-W CMD 8§8-28

9AEE-R EXT_FIFO_STATUS 9-16
9AEE-W LINEDRAW_INDEX 9-57
9EE8-W SHORT_STROKE 8-51
zC80-R SETUP_ID1, EISA 2-5
zC81-R SETUP_ID2, EISA = 2-5
zC82-R SETUP_ID3, EISA  2-5
zC83-R SETUP_ID4, EISA 2-6

CAEE-RR_V_SYNC_STRT 9-87
CAEE-W SCAN_X 9-61

CEEE-R VERT_LINE_CNTR 9-7,9-69
CEEE-W DP_CONFIG 9-15
D2EE-RR_V_SYNC_WID 9-87
D2EE-W PATT_LENGTH 9-60
D6EE-W PATT_INDEX 9-59
DAEE-RR_SRC_X 9-60

DAEE-W EXT_SCISSOR_L 9-53
DEEE-RR_SRC_Y 9-61

DEEE-W EXT_SCISSOR_T 9-54
E2E8-RW PIX_TRANS 847

E2EE-W EXT_SCISSOR_R 9-54
E6EE-W EXT_SCISSOR_B 9-53
zC84-RW SETUP_OPT, EISA 2-6 EEEE-W DEST_CMP_FN 9-50
zC85-W ROM_SETUP, EISA 2-6 F2EE-RW DEST_COLOR_CMP_MASK
zC86-W SETUP_1, EISA 2-7 9-51

zC87-W SETUP_2, EISA  2-7 FAEE-R CHIP_ID 9-88

A2E8-W BKGD_COLOR 8-27 FEEE-W LINEDRAW  9-56

A2EE-RW LINEDRAW_OPT 9-22
AG6E8-W FRGD_COLOR 8-40
A6EE-W DEST_X_START 9-52
AAER-W WRT_MASK 8-54
AAEE-W DEST_X_END 9-52
AEE8-W RD_MASK 8-48
AEEE-W DEST_Y_END 9-52
B2E8-W CMP_COLOR 8-36
B2EE-R R_H_TOTAL&DISP 9-85
B2EE-W SRC_X_START 9-62
B6ES-W BKGD_MIX 8-27
B6EE-RR_H_SYNC_STRT 9-86
B6EE-W ALU_BG_FN 9-47
BAES-W FRGD_MIX 8-40
BAEE-RR_H_SYNC_WID 9-86
BAEE-W ALU_FG_FN 9-47
BEE8*0-W MIN_AXIS_PCNT 8-43
BEE8*1-W SCISSOR_T 8-50
BEE8*2-W SCISSOR_L 849
BEE8*3-W SCISSOR_B  8-49
BEEg8*4-W SCISSOR_R 8-50
BEE8*5-W MEM_CNTL 8-17
BEE8*8-W PATTERN_L 845
BEE8*9-W PATTERN_H 8-44
BEE8*A-W PIXEL_CNTL 8-46
BEEE-W SRC_X_END 9-62
C2EE-RR_V_TOTAL 9-86
C2EE-W SRC_Y_DIR 9-62
C6EE-R R_V_DISP 9-87

Resetregister  5-15
ROM_SETUP, EISA 2-6
ROM_SETUP,uC 2-4

S

Scalable gray scale fonts 7-13
SCAN_X 9-61
Scissor registers  7-5
SCISSOR_B 8-49
SCISSOR_L.  8-49
SCISSOR_R 8-50
SCISSOR_T 8-50
SCRATCH_PAD_0 9-88
SCRATCH_PAD_1 9-88
Sequencer controller 3-3
Sequencer index register  5-15
SEQxx VGA sequencer registers start
from page 5-15
Set/reset register  5-40
SETUP_1,EISA 2-7
SETUP_1,uC 2-4
SETUP_2,EISA 2-7
SETUP_2,uC 2-4
SETUP_ID1,EISA 2-5
SETUP_ID1,uC 2-3
SETUP_ID2,EISA 2-5
SETUP_ID2,uC 2-3

SETUP_ID3, EISA 2-5
SETUP_ID4, EISA 2-6

C6EE-W EXT_SHORT_STROKE 9-55
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SETUP_OPT, EISA 2-6
SETUP_OPT,uC 2-3
SHADOW_CTL 9-6
SHADOW_SET 9-7

Short stroke setup 8-31
SHORT_STROKE 8-51

SRC_X 8-52

SRC_X_END 9-62

SRC_X_START 9-62

SRC_Y 8-53

SRC_Y_DIR 9-62

Start address (high byte) register 5-30
Start address (low byte) register  5-30
Start horizontal blanking register 5-21
Start horizontal retrace register 5-23
Start vertical blanking register 5-36
Start vertical retrace register 5-32
Status Registers 9-63
SUBSYS_CNTL 8-18
SUBSYS_STATUS 8-20

Sync signal/polarity 3-10

U

Underline location register 5-35

vV

V_DISP &-10
V_SYNC_STRT 8-11
V_SYNC_WID 8-12
V_TOTAL 8-12
VERT_CURSOR_OFFSET 9-81
VERT_CURSOR_POSN 9-80
VERT_LINE_CNTR 9-7,9-69
VERT_OVERSCAN 9-72

Vertical display enable end register 5-34

Vertical scan rates  3-10

Vertical sync  3-10, 3-12

Vertical total register 5-24

VGA controller 3-1

VGA display modes 3-4
alphanumeric modes 3-5
graphics modes - 3-7

VGA memory organization 4-1

VGA register extensions 6-1 to 6-36

VGA sleep register  5-9

VGA-compatible registers 5-1

Video subsystem enable (add-on)
register 5-8

Video subsystem enable (board) register
5-8

W

WRT_MASK 8-54
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User Response Form

Thank you for taking the time to complete this response form. Because ATI products serve customers
with a wide range of experience, we want our documentation to meet your needs. Your response will
help us achieve this goal. Using a scale of 1 to 6, with 6 representing the most favorable, and 1 the least
favorable, please circle the number that best reflects your opinion.

Name and Organization:

Title: Years in position: ____

Name of Manual Release No.
How do you rate the manual, generally? 1 2 3 4 5 6
Is the technical level of the manual appropriate? 1 2 3 4 5 6
Are operating instructions clear and complete? 1 2 3 4 5 6
Are terms and concepts explained clearly? 1 2 3 4 5 6
Is the manual well organized? 1 2 3 4 5 6
Are the tables easy to understand? 1 2 3 4 5 6
Is the artwork clear and easy to understand? 1 2 3 4 5 6
How helpful is the index? 1 2 3 4 5 6
How does this manual compare with other similar
manuals you have used? 1 2 3 4 5 6

Comments

What do you suggest to improve this document?

What features or techniques that you’ve seen in other manuals would you like to see in ours?

What type of information would you like to see included or expanded upon?

Are there any errors or omissions in the manual? (please specify):
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