
















































































































































































































































































































































Memory Type: 
0= DRAM 256Kx16 
1 = VRAM 256Kx4 

ODh 2 = VRAM 256Kx16 
3 = DRAM 256Kx4 
5 = VRAM 256x4 special 
6 = VRAM 256x16 special 

Bus Type: 
0= ISA 
1 = EISA 
2 = Reserved 

OEh 3 = Reserved 
4 = Reserved 
5 = Reserved 
6 =VLB 

OFh 

13h 

14h 

7 =PCI 

Bit 7 - Enable composite sync 
Bit 6 - Enable sync on green 

bytes (0-4095) 

Color Depth Support 
Bit Definition 

7=1 
6=1 
5 = 1 
4 = 1 
3 = 1 
2 = 1 
1 = 1 
0=1 

; Reserved 
; Reserved 
; Reserved 
; support 32bpp (unpack 24 bpp) 
; support BGR in 24bpp 
; support RGB in 24bpp 
; support 16 bpp, 555 
; su 16 565 

RAMDAC support feature 
Bit Definition 

7=1 
6=1 
5 = 1 

; support sync on green 
; support gamma correction 
; support 256 grey scale 

mode 

Query Structure 

Mode tables immediately follow the device status table. Use the forward pointer 
to reference mode tables, as the device status table may expand in the future. It is 
possible to have no modes installed. Typically, between two and seven mode tables 
will be returned. 
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Mode Table Structure 
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OCh:ODh 

N*24h­
(N*24+23h) 

Bits 15:11 = Reserved 
Bit 10 = Enable MUX mode 
Bit 9 = Enable interlace 
Bit 8 = Enable double scan 
Bits 7:0 = Reserved 

Entries definition same as mode table 1. 
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CX EEPROM DATA STRUCTURE 
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8h 

15:8 

7:6 

4 

3 

2 

0 

Power-Up Video Mode: 
3 = VGA color - secondary 
5 = VGA monochrome - secondary 
9 = VGA color - primary 
B = VGA monochrome - primary 

Monochrome Mode Color Select: 
0= White 
1 = Green 
2 = Amber 

Font Selection at power-up: 
o = 8x14 or 9x14 
1 = 8x 1 6 or 9x 1 6 

VGA Bus I/O: 
0= 8-bit 
1 = 16-bit 

Zero Wait State Ram 
0= Disabled 
1 = Enabled 

Zero Wait State ROM 
0= Disabled 
1 = Enabled 

16 Bit ROM 
0= Disabled 
1 = Enabled 
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9h 

Ah 

Host data transfer width: 
o = Auto select 

15:14 1 = 16-bit 
2 = 8-bit 
3 = 8-bit host, 16-bit others 

CX EEPROM DATA STRUCTURE 

Aperture Size (BIOS will not use this value if Aperture Location is a 
3:0 non-zero value - aperture size will be based on amount of video 

memo installed> 

Mouse address: 

15:8 
OOh = Mouse disabled 
08h = Secondary address selected 
18h = Pri address selected 

Bh Interrupt level: 
20h = IRQ 5 

© 1993 A TI Technologies Inc. 
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7:0 28h = IRQ 4 
30h = IRQ 3 
38h = IRQ 2 
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CX CRT PARAMETER TABLE 
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3h 

4h 

5h 

6h 

7h 

8h 

9h 

Ah 

5 

4 

3:0 

15:8 

Reserved 

CRT usage NGA only) 
0= Use sync polarities only 
1 = Use all CRT parameters 

Reserved 

CRTC_OVERFLOW (CRT07) 
If == Offh or == programmable 
entry in clock chip, use Dot Clock CLOCK_CNTL 
in entry 9 and programmable entry 
in dot clock. 

IDTH 
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SCRATCH REGISTERS 
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:~:~:~::::I:I::~!!!!:~II1II1:!!I1!11II~1~1I}~I!~1}~1~!~!~1~I1}~1~:~1~1~1~1~1~1~1~1~:~1~1~1~1[1~1~1~1~I1~1:1_lPI~1~llfi~lllg:t!:!~!::~!:!::!1~:11!!~1[:::~!::l:~II::1l:l1!:It::lII1!!!1!IJ:i!II!!!!!!!:::::::::::11:111t:1l:::i:::::::::::::I::: 
SCRATCH_REGO + 1 (42EDh) 800x600 refresh rate information 

SCRATCH_REGO + 3 (42EFh) 1024x768 refresh rate information 

SCRATCH_REG1 (46ECh) ROM location 

SCRATCH_REG1 + 2 (46EEh) 

bit 7:6 CRTC pitch size 

bit 5 mux mode 

bit 4 Enable gamma correction or 256 color greyscale 

bit 3 TI output clock select information 

bit 0 current gamma correction or 356 color state 

SCRATCH_REG1 + 3 (46EFh) Programmable dot clock information 

lCE/BB 

bit 7:6 640x480 refresh rate information 

bit 5:4 monochrome mode; color information 

bit 0 Set to VGA display if intO is called 
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640x480 60Hz NON-INTERLACED 
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640x480 60Hz NON·INTERLACED 

640x480 60Hz NON-INTERLACED 

640x480 72Hz NON-INTERLACED/32 
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480lines 

ines 
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640x480 72Hz NON-INTERLACED/40 

800x600 89Hz INTERLACED 
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640x480 72Hz NON-INTERLACED/40 
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BOOx600 95Hz INTERLACED 

BOOx600 95Hz INTERLACED 

BOOx600 56Hz NON-INTERLACED 
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BOOx600 60Hz NON-INTERLACED 

BOOx600 70Hz NON-INTERLACED 
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BOOx600 60Hz NON·INTERLACED 

PRG888 GXO-O 1 
C-5 



BOOx600 72Hz NON·INTERLACED 

800x600 72Hz NON-INTERLACED 

Blank Time 

800x600 76Hz NON-INTERLACED 
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25 lines 
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1024x768 87Hz INTERLACED 

1024x768 56Hz NON·INTERLACED 
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1024x768 87Hz INTERLACED 
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1024x768 60Hz NON-INTERLACED 

1024x768 60Hz NON-INTERLACED 

1024x768 66Hz NON-INTfRLACfD/75 
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1024X768 66Hz NON-INTERLACED/72 

1024X768 66Hz NON-INTERLACED/72 

1024X768 70Hz NON-INTERLACED 
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1024x768 72Hz NON-INTERLACED 

1024x768 72Hz NON-INTERLACED 

1024x768 76Hz NON-INTERLACED 
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1120x750 87Hz INTERLACED 

1120X750 60Hz NON-INTERLACED 

© 1993 AT/Technologies Inc. 
Proprietary and Confiaential 

1120x750 87Hz INTERLACED 
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1120X7S0 70Hz NON-INTERLACED 

1120X7S0 70Hz NON-INTERLACED 

1280x1024 87Hz INTERLACED 
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1280xl024 95Hz INTERLACED 

1280xl024 60Hz NON-INTERLACED 
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1280x1024 95Hz INTERLACED 
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1280x1024 70Hz NON-INTERLACED 

1280xl024 70Hz NON-INTERlACED 

1280xl024 74Hz NON-INTERlACED 
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4h 50.35 

5 56. 

6h External 
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lh 

5h 

6h 

Appendix D 
Clock Chip Reference 

126.00 

56.64 

External 

\I~\~\~\~\~\~\~~~I~~~~I~~ltf.j]tlttfg~~~~~~~~\~\~\~\~~~~~~~~~~~~\~t\ 
::·s~t¢a::p¢~:~:(M"'tf . 

Oh 100.00 

lh 126.00 

2h 92.40 

3h 36.00 

4h 

5h 

6h 

7h 

8h 

9h 

Ah 

Bh 
Ch 

Dh 
Eh 
Fh 

50.35 

56.64 

External 

44.90 

135.00 

32.00 

110.00 

80.00 

39.91 

44.90 

75.00 

65.00 
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Appendix E 
Register Summary 

The mach64 ASIC has the following five register classes: 

• VGA registers 

• Setup and control registers 

• Accelerator CRTC and DAC registers 

• Draw engine context control registers 

• Draw engine trajectory control registers. 

VGA REGISTERS 

VGA registers are completely segregated from the accelerator registers. Their 
functions are mutually exclusive. They are addressed at I/O ports lCE-1CFh, 
3B0-3BFh,3CO-3CFh,3DO-3DFh. See the mach64 Accelerator VGA Registers Guide for 
more details. 
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SETUP AND CONTROL REGISTERS 

SETUP AND CONTROL REGISTERS 

Setup and control registers are memory-mapped, and are also aliased at 110 base 
address 2EC-2EFh. Most of these registers are initialized once only, at boot time. 

PRG888GXO-O 1 
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ACCELERA TOR CRTC AND DAC REGISTERS 

ACCELERATOR CRTC AND DAC REGISTERS 

The CRTC and DAC registers are memory-mapped, and are also aliased at 110 base 
address 2EC-2EFh. The accelerator CRTC registers are separate from the VGA 
CRTC registers. 
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ORA W ENGINE CONTEXT CONTROL REGISTERS 

DRAW ENGINE CONTEXT CONTROL REGISTERS 

PR GBBB GXO-O 1 
E-4 

Draw engine context control registers are memory-mapped. They are used to set 
up the draw engine data path and destination mixing logic. 

CONTEXT_MASK C8 R/W 
Context load mask, for selectively loading 
draw en ·ne isters 

Context save pointer, in units of 64 
CONTEXT _SAVE_PTR CAh R/W DWORDs. Writing to this register saves the 

ine context 

Context load pointer, for restoring an engine 
CONTEXT_LOAD_PTR CBh R/W context with an option to perform a draw 

operation 

Trajectory control, for setting DST_CNTL, 
GUL TRALCNTL CCh R/W SRC_CNTL, HOST_CNTL, and PAT_CNTL 

with a si access 
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DRA W ENGINE TRAJECTORY CONTROL REGISTERS 

DRAW ENGINE TRAJECTORY CONTROL REGISTERS 

Draw engine trajectory control registers are memory-mapped. They are used to set 
up the source and destination trajectories and to initiate draw operations. 

SRC_WIDTH1 

SRC_HEIGHT1 

5 RC_X_START 

© 1993 A TI Technologies Inc. 
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4Ch R/W 

64h R/W 

65h R/W 

67h R/W 

Destination control, for setting 
destination trajectory direction, 
destination side effects, line and 
polygon options, and packed 24 bit 
initial rotation value 

general pattern sources, for setting 
the minor source width for general 

s with rotation 

Source height1 - for setting the 
source height for general pattern 
sources, for setting the minor 
source height for general patterns 
with rotation 

Source X start - for setting the 
starting X location for general 
patterns with rotation 
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Source control- for setting source 
SRC_CNTL 6Dh R!W trajectory type and source trajectory 

modifiers 

Host registers 0 to 15 are identical 
HOST_DATA[O-15] 80:8Fh W but mapped to 16 separate 

locations 

HOST_CNTl 90h R!W 
Host control - for setting host 
consu 'on modifiers 

MEMORY MAPPING 

PRG888GXO-O 1 
£-6 

All memory-mapped registers reside at offset 3FFCOOh from the base aperture 
address on 4MB boards or 7FFCOOh on 8MB boards. If VGA is enabled, these 
registers are aliased at offset FCOOh from BOOOOh. 
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mach64 SAMPLE CODE 

Appendix f 
Sample Code 

Microsoft® C 
compilers and 
MASM 
compilers 

All C source sample code is compatible with Microsoft® C compilers (version 5.1 
and newer). All assembler source sample code is compatible with Microsoft® 
MASM compiler version 5.1. 

ATIM64.INC 

; =========================================================================== 
ATIM64.INC 

; 

; ASM include file that contains ATI MACH64 register definitions 
; 

; Copyright (c) 1993 ATI Technologies Inc. All rights reserved 
; =========================================================================== 

; NON-GUI IO MAPPED Registers 

ioCRTC_H_TOTAL_DISP 
ioCRTC_H_SYNC_STRT_WID 
ioCRTC_V_TOTAL_DISP 
ioCRTC_V_SYNC_STRT_WID 
ioCRTC_VLINE_CRNT_VLINE 
ioCRTC_OFF_PITCH 
ioCRTC_INT_CNTL 
iOCRTC_GBN_CNTL 

ioOVR_CLR 
ioOVR_WID_LEFT_RIGHT 
ioOVR_WID_TOP_BOTTOM 

ioCUR_CLRO 
ioCUR_CLRl 
ioCUR_OPPSET 

© 1993 ATI Technologies Inc. 
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equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 

equ 
equ 
equ 

equ 
equ 
equ 

02ECh 
06ECh 
OAECh 
OEECh 
12ECh 
l6ECh 
lAECh 
lEECh 

22ECh 
26ECh 
2AECh 

2EECh 
32ECh 
36ECh 
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ATlM64.INC 

ioCUR_HORZ_VERT POSN 
ioCUR_HORZ_VERT_OFF 

ioSCRATCH_REGO 
iOSCRATCH_REGl 

ioCLOCK_SEL_CNTL 

ioBUS_CNTL 

ioMEM_CNTL 
ioMEM_VGA_WP_SEL 
iOMEM_VGA_RP_SEL 

ioDAC_REGS 
ioDAC_CNTL 

ioGEN_TEST_CNTL 

iOCONFIG_CNTL 
iOCONFIG_CHIP_ID 
ioCONFI G_STAT0 
iOCONFIG_STATl 

; NON-GUI MEMORY MAPPED 

CRTC_H_TOTAL_DISP 
CRTC_H_SYNC_STRT_WID 
CRTC_V_TOTAL_DISP 
CRTC_V_SYNC_STRT_WID 
CRTC_VLlNE_CRNT_VLINE 
CRTC_OFF_PITCH 
CRTC_INT_CNTL 
CRTC_GEN_CNTL 

OVR_CLR 
OVR_WID_LEFT RIGHT 
OVR_WID_TOP_BOTTOM 

CUR_CLRO 
CUR_CLRl 
CUR_OFFSET 
CUR_HORZ_VERT_POSN 
CUR_HORZ_VERT_OFF 

SCRATCH_REG0 
SCRATCH_REGl 

CLOCK_SEL_CNTL 

BUS_CNTL 
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equ 3AECh 
equ 3EECh 

equ 42ECh 
equ 46ECh 

equ 4AECh 

equ 4EECh 

equ S2ECh 
equ S6ECh 
equ SAECh 

equ SEECh 
equ 62ECh 

equ 66ECh 

equ 6AECh 
equ 6EECh 
equ 72ECh 
equ 76ECh 

Registers - expressed in BYTE offsets *1 

equ OOOOh II Dword offset OOh 
equ 0OO4h II Dword offset Olh 
equ OOOSh II Dword offset 02h 
equ OOOCh II Dword offset 03h 
equ OOlOh II Dword offset 04h 
equ OO14h II Dword offset OSh 
equ OOlSh II Dword offset 06h 
equ OOlCh II Dword offset 07h 

equ 0040h II Dword offset lOh 
equ 0044h II Dword offset llh 
equ 004Sh II Dword offset l2h 

equ 0060h II Dword offset lSh 
equ 0064h II Dword offset 19h 
equ 006Sh II Dword offset lAh 
equ 006Ch II Dword offset lBh 
equ 0070h II Dword offset lCh 

equ OOSOh II Dword offset 20h 
equ OOS4h II Dword offset 2lh 

equ 0090h II Dword offset 24h 

equ OOAOh II Dword offset 2Sh 
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MEM_CNTL equ 

MEM_VGA_WP_SEL equ 
MEM_VGA_RP_SEL equ 

DAC_REGS equ 
DAC_CNTL equ 

GEN_TEST_CNTL equ 

CONFIG_CHIP_ID equ 
CONFI G_STAT 0 equ 
CONFIG_STATl equ 

; GUI MEMORY MAPPED Registers 

DST_OFF_PITCH 
DST_X 
DST_Y 
DST_Y_X 
DST_WIDTH 
DST_HEIGHT 
DST_HEIGHT_WIDTH 
DST_X_WIDTH 
DST_BRES_LNTH 
DST_BRES_ERR 
DST_BRES_INC 
DST_BRES_DEC 
DST_CNTL 

SRC_OFF_PITCH 
SRC_X 
SRC_Y 
SRC_Y_X 
SRC_WIDTHl 
SRC_HEIGHTl 
SRC_HEIGHT1_WIDTHl 
SRC_X_START 
SRC_Y_START 
SRC_Y_X_START 
SRC_WIDTH2 
SRC_HEIGHT2 
SRC_HEIGHT2_WIDTH2 
SRC_CNTL 

HOST_DATAO 
HOST_DATAl 
HOST_DATA2 
HOST_DATA3 
HOST_DATA4 
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equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 

equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 

equ 
equ 
equ 
equ 
equ 

OOBOh II Dword 

OOB4h II Dword 
OOB8h II Dword 

OOCOh II Dword 
OOC4h II Dword 

OODOh II Dword 

OOEOh II Dword 
OOE4h II Dword 
OOE8h II Dword 

OlOOh II Dword 
OlO4h II Dword 
OlO8h II Dword 
OlOCh II Dword 
OllOh II Dword 
Ol14h II Dword 
Ol18h II Dword 
OllCh II Dword 
O120h II Dword 
O124h II Dword 
O128h II Dword 
O12Ch II Dword 
O130h II Dword 

O180h II Dword 
O184h II Dword 
O188h II Dword 
O18Ch II Dword 
O190h II Dword 
O194h II Dword 
O198h II Dword 
O19Ch II Dword 
OlAOh II Dword 
OlA4h II Dword 
OlA8h II Dword 
OlACh II Dword 
OlBOh II Dword 
OlB4h II Dword 

0200h II Dword 
0204h II Dword 
0208h II Dword 
020Ch II Dword 
02l0h II Dword 

offset 

offset 
offset 

offset 
offset 

offset 

offset 
offset 
offset 

offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 

offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 
offset 

offset 
offset 
offset 
offset 
offset 

2Ch 

2Dh 
2Eh 

30h 
31h 

34h 

38h 
39h 
3Ah 

40h 
4lh 
42h 
43h 
44h 
45h 
46h 
47h 
48h 
49h 
4Ah 
4Bh 
4Ch 

60h 
6lh 
62h 
63h 
64h 
65h 
66h 
67h 
68h 
69h 
6Ah 
6Bh 
6Ch 
6Dh 

80h 
8lh 
82h 
83h 
84h 

ATIM64.INC 
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ATIM64.INC 

HOST_DATAS 
HOST_DATA6 
HOST_DATA7 
HOST_DATA8 
HOST_DATA9 
HOST_DATAA 
HOST_DATAB 
HOST_DATAC 
HOST_DATAD 
HOST_DATAE 
HOST_DATAF 
HOST_CNTL 

PAT_REG 0 
PAT_REG 1 
PAT_CNTL 

SC_LEFT 
SC_RIGHT 
SC_LEFT_RIGHT 
SC_TOP 
SC_BOTTOM 
SC_TOP_BOTTOM 

DP_BKGD_CLR 
DP_FRGD_CLR 
DP_WRITE_MASK 
DP_CHAIN_MASK 
DP_PIX_WIDTH 
DP_MIX 
DP_SRC 

CLR_CMP_CLR 
CLR_CMP_MASK 
CLR_CMP_CNTL 

FIFO_STAT 

CONTEXT_MASK 
CONTEXT_LOAD_CNTL 

GUI_TRAJ_CNTL 
GUI_STAT 
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equ 02l4h 
equ 02l6h 
equ 021Ch 
equ 0220h 
equ 0224h 
equ 0228h 
equ 022Ch 
equ 0230h 
equ 0234h 
equ 0238h 
equ 023Ch 
equ 0240h 

equ 0280h 
equ 0284h 
equ 0288h 

equ 02AOh 
equ 02A4h 
equ 02A8h 
equ 02ACh 
equ 02BOh 
equ 02B4h 

equ 02COh 
equ 02C4h 
equ 02C8h 
equ 02CCh 
equ 02DOh 
equ 02D4h 
equ 02D8h 

equ 0300h 
equ 0304h 
equ 0308h 

equ 03l0h 

equ 0320h 
equ 032Ch 

equ 0330h 
equ 0338h 

II Dword offset 8Sh 
II Dword offset 86h 
II Dword offset 87h 
II Dword offset 88h 
II Dword offset 89h 
II Dword offset 8Ah 
II Dword offset 8Bh 
II Dword offset 8Ch 
II Dword offset 8Dh 
II Dword offset 8Eh 
II Dword offset 8Fh 
II Dword offset 90h 

II Dword offset AOh 
II Dword offset Alh 
II Dword offset A2h 

II Dword offset A8h 
II Dword offset A9h 
II Dword offset AAh 
II Dword offset ABh 
II Dword offset ACh 
II Dword offset ADh 

II Dword offset BOh 
II Dword offset Blh 
II Dword offset B2h 
II Dword offset B3h 
II Dword offset B4h 
II Dword offset BSh 
II Dword offset B6h 

II Dword offset COh 
II Dword offset Clh 
II Dword offset C2h 

II Dword offset C4h 

II Dword offset C8h 
II Dword offset CBh 

II Dword offset CCh 
II Dword offset CEh 
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ATIM64.H 

ATIM64.H 

/*=========================================================================== 
ATIM64.H 

C include file that contains ATI MACH64 register definitions 

Copyright (c) 1993 ATI Technologies Inc. All rights reserved 

===========================================================================*/ 
/* NON-GUI IO MAPPED Registers 

#define ioCRTC_H_TOTAL_DISP 
#define ioCRTC_H_SYNC_STRT_WID 
#define ioCRTC_V_TOTAL_DISP 
#define ioCRTC_V_SYNC_STRT_WID 
#define ioCRTC_VLINE_CRNT_VLINE 
#define ioCRTC_OFF_PITCH 
#define ioCRTC_INT_CNTL 
#define iOCRTC_GEN_CNTL 

#define ioOVR_CLR 
#define ioOVR_WID_LEFT_RIGHT 
#define ioOVR_WID_TOP_BOTTOM 

#define ioCUR_CLRO 
#define ioCUR_CLRl 
#define ioCUR_OFFSET 
#define ioCUR_HORZ_VERT_POSN 
#define ioCUR_HORZ_VERT_OFF 

#define ioSCRATCH_REGO 
#define iOSCRATCH_REGl 

#define ioCLOCK_SEL_CNTL 

#define ioBUS_CNTL 

#define ioMEM_CNTL 
#define ioMEM_VGA_WP_SEL 
#define iOMEM_VGA_RP_SEL 

#define ioDAC_REGS 
#define ioDAC_CNTL 

#define ioGEN_TEST_CNTL 

#define ioCONFIG_CNTL 
#define iOCONFIG_CHIP_ID 
#define ioCONFIG_STATO 
#define iOCONFIG_STATl 
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*/ 

Ox02EC 
Ox06EC 
OxOAEC 
OxOEEC 
Ox12EC 
Ox16EC 
OxlAEC 
OxlEEC 

Ox22EC 
Ox26EC 
Ox2AEC 

Ox2EEC 
Ox32EC 
Ox36EC 
Ox3AEC 
Ox3EEC 

Ox42EC 
Ox46EC 

Ox4AEC 

Ox4EEC 

OxS2EC 
OxS6EC 
OxSAEC 

OxSEEC 
Ox62EC 

Ox66EC 

Ox6AEC 
Ox6EEC 
Ox72EC 
Ox76EC 
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ATIM64.H 

1* NON-GUI MEMORY MAPPED Registers - expressed in BYTE offsets *1 

#define CRTC_H_TOTAL_DISP 
#define CRTC_H_SYNC_STRT_WID 
#define CRTC_V_TOTAL_DISP 
#define CRTC_V_SYNC_STRT_WID 
#define CRTC_VLINE_CRNT_VLINE 
#define CRTC_OPP_PITCH 
#define CRTC_INT_CNTL 
#define CRTC_GEN_CNTL 

#define OVR_CLR 
#define OVR WID_LEPT_RIGHT 
#define OVR_WID_TOP_BOTTOM 

#define CUR_CLRO 
#define CUR_CLR1 
#define CUR_OPPSET 
#define CUR_HORZ_VERT_POSN 
#define CUR_HORZ_VERT_OPP 

#define SCRATCH_REGO 
#define SCRATCH_REGl 

#define CLOCK_SEL_CNTL 

#define BUS_CNTL 

#define MEM_CNTL 

#define MEM_VGA_WP_SEL 
#define MEM_VGA_RP_SEL 

#define DAC_REGS 
#define DAC_CNTL 

#define GEN_TEST_CNTL 

#define CONPIG_CHIP_ID 
#define CONPIG_STATO 
#define CONPI G_STAT 1 

1* GUI MEMORY MAPPED Registers 

#define DST_OPP_PITCH 
#define DST_X 
#define DST_Y 
#define DST_Y_X 
#define DST_WIDTH 
#define DST_HEIGHT 
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OxOOOO 
OxOO04 
OxOO08 
OxOOOC 
Ox0010 
OxOO14 
OxOO18 
Ox001C 

Ox0040 
Ox0044 
Ox0048 

Ox0060 
Ox0064 
Ox0068 
Ox006C 
Ox0070 

Ox0080 
Ox0084 

Ox0090 

OxOOAO 

OxOOBO 

OxOOB4 
OxOOB8 

OxOOCO 
OxOOC4 

OxOODO 

OxOOEO 
OxOOE4 
OxOOE8 

*1 

Ox0100 
Ox0104 
Ox0108 
Ox010C 
OxOllO 
OxOl14 

II Dword offset 00 
II Dword offset 01 
II Dword offset 02 
II Dword offset 03 
II Dword offset 04 
II Dword offset 05 
II Dword offset 06 
II Dword offset 07 

II Dword offset 10 
II Dword offset 11 
II Dword offset 12 

II Dword offset 18 
II Dword offset 19 
II Dword offset 1A 
II Dword offset 1B 
II Dword offset 1C 

II Dword offset 20 
II Dword offset 21 

II Dword offset 24 

II Dword offset 28 

II Dword offset 2C 

II Dword offset 2D 
II Dword offset 2E 

II Dword offset 30 
II Dword offset 31 

II Dword offset 34 

II Dword offset 38 
II Dword offset 39 
II Dword offset 3A 

II Dword offset 40 
II Dword offset 41 
II Dword offset 42 
II Dword offset 43 
II Dword offset 44 
II Dword offset 45 
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#define DST_HEIGHT_WIDTH 
#define DST_X_WIDTH 
#define DST_BRES_LNTH 
#define DST_BRES_ERR 
#define DST_BRES_INC 
#define DST_BRES_DEC 
#define DST_CNTL 

#define SRC_OFF_PITCH 
#define SRC_X 
#define SRC_Y 
#define SRC_Y_X 
#define SRC_WIDTHl 
#define SRC_HEIGHT1 
#define SRC_HEIGHT1_WIDTHl 
#define SRC_X_START 
#define SRC_Y_START 
#define SRC_Y_X_START 
#define SRC_WIDTH2 
#define SRC_HEIGHT2 
#define SRC_HEIGHT2 _WIDTH2 
#define SRC_CNTL 

#define HOST_DATAO 
#define HOST_DATAl 
#define HOST_DATA2 
#define HOST_DATA3 
#define HOST_DATA4 
#define HOST_DATA5 
#define HOST_DATA6 
#define HOST_DATA7 
#define HOST_DATA8 
#define HOST_DATA9 
#define HOST_DATAA 
#define HOST_DATAB 
#define HOST_DATAC 
#define HOST_DATAD 
#define HOST_DATAE 
#define HOST_DATAF 
#define HOST_CNTL 

#define PAT_REG 0 
#define PAT_REG 1 
#define PAT_CNTL 

#define SC_LEFT 
#define SC_RIGHT 
#define SC_LEFT_RIGHT 
#define SC_TOP 
#define SC_BOTTOM 
#define SC_TOP_BOTTOM 
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OxOl18 
OxOllC 
Ox0120 
Ox0124 
Ox0128 
Ox012C 
Ox0130 

Ox0180 
Ox0184 
Ox0188 
Ox018C 
Ox0190 
Ox0194 
Ox0198 
Ox019C 
Ox01AO 
Ox01A4 
Ox01A8 
Ox01AC 
Ox01BO 
Ox01B4 

Ox0200 
Ox0204 
Ox0208 
Ox020C 
ox02l0 
Ox02l4 
Ox02l8 
Ox021C 
Ox0220 
Ox0224 
Ox0228 
Ox022C 
Ox0230 
Ox0234 
Ox0238 
Ox023C 
Ox0240 

Ox0280 
Ox0284 
Ox0288 

Ox02AO 
Ox02A4 
Ox02A8 
Ox02AC 
Ox02BO 
Ox02B4 

II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 

II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 

II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 

II Dword offset 
II Dword offset 
II Dword offset 

II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 
II Dword offset 

46 
47 
48 
49 
4A 
4B 
4C 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
6A 
6B 
6C 
6D 

80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
8A 
8B 
8C 
8D 
8E 
8F 
90 

AO 
Al 
A2 

A8 
A9 
AA 
AB 
AC 
AD 

ATIM64.H 
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ATlM64.H 

#define DP_BKGD_CLR 
#define DP_FRGD_CLR 
#define DP_WRITE_MASK 
#define DP_CHAIN_MASK 
#define DP_PIX_WIDTH 
#define DP_MIX 
#define DP_SRC 

#define CLR CMP_CLR 
#define CLR_CMP_MASK 
#define CLR_CMP_CNTL 

#define FIFO_STAT 

#define CONTEXT_MASK 
#define CONTEXT_LOAD_CNTL 

#define GUI_TRAJ_CNTL 
#define GUI_STAT 
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Ox02CO 
Ox02C4 
Ox02C8 
Ox02CC 
Ox02DO 
Ox02D4 
Ox02D8 

Ox0300 
Ox0304 
Ox0308 

Ox0310 

Ox0320 
Ox032C 

Ox0330 
Ox0338 

II Dword offset BO 
II Dword offset B1 
II Dword offset B2 
II Dword offset B3 
II Dword offset B4 
II Dword offset B5 
II Dword offset B6· 

II Dword offset co 
II Dword offset C1 
II Dword offset C2 

II Dword offset C4 

II Dword offset C8 
II Dword offset CB 

II Dword offset CC 
II Dword offset CE 
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A1TR.C 

1*========================================================================== 
ATTR.C 

Commonly used MACH 64 draw functions such as filled rectangles and lines. 

Copyright (c) 1993 ATI Technologies Inc. All rights reserved 

=========================================================================*/ 
#include <stdio.h> 
#include <stdlib.h> 
#include <string.h> 
#include <conio.h> 
#include <dos.h> 

#include l'atim64.h" 
#include II sample .h" 

/* --------------------------------------------------------------------------
GET_COLOR_CODE - return the color code for the given generic color. 

A I'generic" color value is converted into a real color value for sample 
functions set_fg_color() and get_fg_color() to make color setting 
video mode independant. Typically, the returned value is used as the 
input value to set_fg_color(} or set_bg_color(}. 

-------------------------------------------------------------------------- */ 
unsigned long get_color_code(int generic_color) 
{ 

unsigned long color; 

color = BLACK; 
switch (generic_color) 
{ 

case BLACK: 
color = BLACK; 
break; 

case DARKBLUE: 
if «modeinfo.bpp == 4) I I (modeinfo.bpp == 8)} 
{ 

color = DARKBLUE8; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth 
{ 

color = DARKBLUE15; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth 
{ 

color = DARKBLUE16; 
} 

© 1993 ATI Technologies Inc. 
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555» 

565» 
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if (modeinfo.bpp == 24) 
{ 

color = DARKBLUE24_RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

color = DARKBLUE32_RGBA; 
} 

break; 

case DARKGREEN: 
if «modeinfo.bpp == 4) I I (modeinfo.bpp == 8)} 
{ 

color = DARKGREEN8; 
} 

if «modeinfo.bpp == 16) 
{ 

color = DARKGREEN1S; 
} 

if «modeinfo.bpp == 16) 
{ 

color = DARKGREEN16; 
} 

if (modeinfo.bpp == 24) 
{ 

&:&: 

&:&: 

color = DARKGREEN24_RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

(modeinfo.depth 

(modeinfo.depth 

color = DARKGREEN32_RGBA; 
} 

break; 

--

--

SSS)} 

565) } 

case DARKCYAN: 

PRG888GXO-O 1 
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if «modeinfo.bpp == 4) I I (modeinfo.bpp == 8)} 
{ 

color = DARKCYAN8; 
} 

if «modeinfo.bpp == 16) &:&: (modeinfo.depth -- SSS)} 
{ 

color = DARKCYAN1S; 
} 

if «modeinfo.bpp == 16) &:&: (modeinfo.depth == S6S)} 
{ 

color = DARKCYAN16; 
} 

if (modeinfo.bpp == 24) 
{ 

color = DARKCYAN24_RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

© 1993 A T/ Technologies Inc. 
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color = DARKCYAN32_RGBA; 
} 

break; 

case DARKRED: 
if «modeinfo.bpp == 4) I I (modeinfo.bpp == 8» 
{ 

color = DARKRED8; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth == SSS» 
{ 

color = DARKRED1S; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth == S6S» 
{ 

color = DARKRED16; 
} 

if (modeinfo.bpp == 24) 
{ 

color = DARKRED24_RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

color = DARKRED32_RGBA; 
} 

break; 

case DARKMAGENTA: 
if «modeinfo.bpp == 4) I I (modeinfo.bpp -- 8» 
{ 

color = DARKMAGENTA8; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth == SSS» 
{ 

color = DARKMAGENTA1S; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth -- S6S» 
{ 

color = DARKMAGENTA16; 
} 

if (modeinfo.bpp == 24) 
{ 

color = DARKMAGENTA24_RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

color = DARKMAGENTA32_RGBA; 
} 

break; 

case BROWN: 
if «modeinfo.bpp == 4) I I (modeinfo.bpp -- 8» 

© 1993 A TI Technologies Inc. 
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( 

color = BROWN8; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth 
( 

color = BROWN15; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth 
{ 

color = BROWN16; 
} 

if (modeinfo.bpp == 24) 
( 

color = BROWN24_RGB; 
} 

if (modeinfo.bpp == 32) 
( 

color = BROWN32_RGBA; 
} 

break; 

case LIGHTGRAY: 
if ( (modeinf 0 • bpp -- 4) II (modeinfo.bpp --
{ 

color = LIGHTGRAY8; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth 
{ 

color = LIGHTGRAY15; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth 
( 

color = LIGHTGRAY16; 

if (modeinfo.bpp == 24) 
( 

color = LIGHTGRAY24 _RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

color = LIGHTGRAY32 _RGBA; 
} 

break; 

case DARKGRAY: 
if ( (mode info • bpp == 4) II (modeinfo.bpp --
( 

color = DARKGRAY8; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth 

PRG888GXO-O 1 
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( 

color = DARKGRAY15; 

== 555» 

-- 565» 

8) ) 

-- 555» 

-- 565» 

8) ) 

-- 555» 
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} 

if «modeinfo.bpp == 16) &:&: (modeinfo.depth 
{ 

color = DARKGRAY16; 
} 

if (modeinfo.bpp == 24) 
{ 

color = DARKGRAY24_RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

color = DARKGRAY32_RGBA; 
} 

break; 

case LIGHTBLUE: 
if ( (modeinfo.bpp == 4) II (modeinfo.bpp --
{ 

color = LIGHTBLUE8; 
} 

if «modeinfo.bpp == 16) &:&: (modeinfo.depth 
{ 

color = LIGHTBLUE15; 
} 

if «modeinfo.bpp == 16) &:&: (modeinfo.depth 
{ 

color = LIGHTBLUE16; 
} 

if (modeinfo.bpp == 24) 
{ 

color = LIGHTBLUE24_RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

color = LIGHTBLUE32_RGBA; 
} 

break; 

case LIGHTGREEN: 
if ( (modeinf 0 • bpp == 4) II 
{ 

color = LIGHTGREEN8; 
} 

if «modeinfo.bpp == 16) 
{ 

color = LIGHTGREEN15; 
} 

if «modeinfo.bpp == 16) 
{ 

color = LIGHTGREEN16; 
} 

if (modeinfo.bpp == 24) 

© 1993 A TI Technologies Inc. 
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&:&: 

&:&: 

(modeinfo.bpp == 

(modeinfo.depth 

(modeinfo.depth 

--

8) ) 

--

--

8) ) 

== 

== 

565) ) 

555) ) 

565» 

555» 

565» 
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{ 

color = LIGHTGREEN24_RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

color = LIGHTGREEN32_RGBA; 
} 

break; 

case LIGHTCYAN: 
if «modeinfo.bpp == 4) I I (modeinfo.bpp -- 8» 
{ 

color = LIGHTCYAN8; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth -- 555» 
{ 

color = LIGHTCYAN15; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth -- 565» 
{ 

color = LIGHTCYAN16; 
} 

if (modeinfo.bpp == 24) 
{ 

color = LIGHTCYAN24_RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

color = LIGHTCYAN32_RGBA; 
} 

break; 

case LIGHTRED: 

PRG888GXO-O 1 
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if «modeinfo.bpp == 4) I I (modeinfo.bpp -- 8» 
{ 

color = LIGHTRED8; 
} 

if «modeinfo.bpp == 16) && 
{ 

color = LIGHTRED15; 
} 

if «modeinfo.bpp == 16) && 
{ 

color = LIGHTRED16; 
} 

if (modeinfo.bpp == 24) 
{ 

color = LIGHTRED24_RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

color = LIGHTRED32_RGBA; 

(modeinfo.depth --

(modeinfo.depth --

555» 

565» 
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} 

break; 

case LIGHTMAGENTA: 
if «modeinfo.bpp == 4) I I (modeinfo.bpp -- 8» 
{ 

color = LIGHTMAGENTA8; 
} 

if «modeinfo.bpp == 16) && 
{ 

color = LIGHTMAGENTA15; 
} 

if «modeinfo.bpp == 16) && 
{ 

color = LIGHTMAGENTA16; 
} 

if (modeinfo.bpp == 24) 
{ 

(modeinfo.depth 

(modeinfo.depth 

color = LIGHTMAGENTA24_RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

color = LIGHTMAGENTA32_RGBA; 
} 

break; 

case YELLOW: 

== 

== 

if «modeinfo.bpp == 4) I I (modeinfo.bpp -- 8» 
{ 

color = YELLOW8; 
} 

555» 

565» 

if «modeinfo.bpp == 16) && (modeinfo.depth == 555» 
{ 

color = YELLOW15; 
} 

if «modeinfo.bpp == 16) && (modeinfo.depth == 565» 
{ 

color = YELLOW16; 
} 

if (modeinfo.bpp == 24) 
{ 

color = YELLOW24_RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

color = YELLOW32_RGBA; 
} 

break; 

case WHITE: 
if «modeinfo.bpp == 4) I I (modeinfo.bpp -­
( 

© 1993 A TI Technologies Inc. 
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} 

color = WHITES; 
} 

if ({modeinfo.bpp == 16) 
{ 

color = WHITE15; 
} 

if ({modeinfo.bpp == 16) 
{ 

color = WHITE16; 
} 

if (modeinfo.bpp == 24) 
{ 

color = WHITE24 _RGB; 
} 

if (modeinfo.bpp == 32) 
{ 

color = WHITE32_RGBA; 
} 

break; 

return (color); 
} 

&&: (modeinfo.depth -- 555» 

&& (modeinfo.depth -- 565» 

1* --------------------------------------------------------------------------
SET_FG_COLOR - set foreground color 

-------------------------------------------------------------------------- *1 
void set_fg_color(unsigned long color) 
{ 

} 

wait_for_fifo{l); 
regw(DP_FRGD_CLR, color); 

1* --------------------------------------------------------------------------
GET_FG_COLOR - get foreground color 

-------------------------------------------------------------------------- *1 
unsigned long get_fg_color{void) 
{ 

wait_for_idle(); II insure engine is idle before reading a GUI register 
return (regr{DP_FRGD_CLR»; 

} 

1* --------------------------------------------------------------------------
SET_BG_COLOR - set background color 

-------------------------------------------------------------------------- *1 
void set_bg_color{unsigned long color) 
{ 

} 

wait_for_fifo{l); 
regw(DP_BKGD_CLR, color); 

1* --------------------------------------------------------------------------

PRG888GXO-01 
F-16 

© 1993 AT! Technologies Inc. 
Proprietary and Confidential 



ATTR.C 

GET_BG_COLOR - get background color 

-------------------------------------------------------------------------- *1 
unsigned long get_bg_color(void) 
{ 

} 

wait_for_idle(); II insure engine is idle before reading a GUI register 
return (regr(DP_BKGD_CLR»; 

1* --------------------------------------------------------------------------
SET_FG_MIX - set the current foreground mix 

-------------------------------------------------------------------------- *1 
void set_fg_mix(int mix) 
{ 

} 

unsigned long temp; 

wait_for_idle(); II insure engine is idle before reading a GUI register 
temp = (unsigned long) (mix); 
temp = temp « 16; 
temp = (unsigned long) (temp (regr(DP_MIX) & Oxffff»; 
regw(DP_MIX, temp); 

1* --------------------------------------------------------------------------
GET_FG_MIX - get the current foreground mix 

-------------------------------------------------------------------------- *1 
int get_fg_mix(void) 
{ 

} 

wait_for_idle(); II insure engine is idle before reading a GUI register 
return «int)(regr(DP_MIX) » 16»; 

1* --------------------------------------------------------------------------
SET_BG_MIX - set the current background mix 

-------------------------------------------------------------------------- *1 
void set_bg_mix(int mix) 
{ 

} 

unsigned long temp; 

wait_for_idle(); II insure engine is idle before reading a GUI register 
temp = regr(DP_MIX) & OxffffOOOO; 
regw(DP_MIX, (unsigned long) (temp I mix»; 

1* --------------------------------------------------------------------------
GET_BG_MIX - get the current background mix 

-------------------------------------------------------------------------- *1 
int get_bg_mix(void) 
{ 

wait_for_idle(); II insure engine is idle before reading a GUI register 
return «int)(regr(DP_MIX) & Oxffff»; 

} 

© 1993 A TI Technologies Inc. 
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1* --------------------------------------------------------------------------
get-primary_color - separate the primary color component from a given 

color (i.e. separate the RED, GREEN, or BLUE 
component value 

This function is only useful for non-palettized modes such as 15, 16, 24, 
and 32 bpp color depths. If this function is called for 4 or 8 bpp modes, 
the index value will be returned without modification. 

-------------------------------------------------------------------------- *1 
unsigned long get-primary_color{PRIMARYCOLOR primarycolor, 

{ 

unsigned long primary; 

switch (modeinfo.bpp) 
{ 

case 4: 
case 8: 

primary = color; 
break; 

case 16: 

unsigned long color) 

if (modeinfo.depth == 555) 
{ 

switch (primarycolor) 
{ 

case RED: primary = (color » 10) & Oxlf; break; 
case GREEN: primary = (color » 5) & Oxlf; break; 

} 

else 
{ 

case BLUE: primary = color & Oxlf; break; 
} 

II 565 weight 

switch (primarycolor) 
{ 

} 

case RED: primary = (color » 11) & Ox1f; break; 
case GREEN: primary = (color » 5) & Ox3f; break; 
case BLUE: primary = color & Ox1f; break; 

} 

break; 

case 24: 
switch (primarycolor) 
{ 

case RED: primary = (color » 16) & Oxff; break; 
case GREEN: primary = (color » 8) & Oxff; break; 
case BLUE: primary = color & Oxff; break; 
} 

break; 

case 32: 

PRG888GXO-O 1 
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} 

} 

switch (primarycolor) 
{ 

case RED: primary = (color » 24) « Oxff; break; 
case GREEN: primary = (color » 16) & Oxff; break; 
case BLOE: primary = (color » 8) & Oxff; break; 
} 

break; 

return (primary); 

© 1993 A TI Technologies Inc. 
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HWCURSOR.C 

1*========================================================================== 
HWCURSOR.C 

Functions to define, enable, disable, and position the Kach64 hardware 
cursor. 

Copyright (c) 1993 ATI Technologies Inc. All rights reserved 

=========================================================================*1 
#include <stdlib.h> 
#include <stdio.h> 
#include <string.h> 
#include <conio.h> 
#include <dos.h> 

#include "atim64 . hIt 
#include "sample.h" 

1* --------------------------------------------------------------------------
SET_HWCURSOR - define hardware cursor bitmap 

This function sets up the hardware cursor data region according to the 
given bitmap data. The data region is located at (0, y). 

The hardware cursor be vary in size from 1x1 to 64x64. The expected bitmap 
for.mat is LSB to KSB. The LSB will be drawn first in a left to right 
direction. Since the cursor position is NOT set in this routine, the 
position should be set (set_hwcursor-pos) prior to enabling the cursor. 

-------------------------------------------------------------------------- *1 
void set_hwcursor(int y, int width, int height, 

unsigned long colorO, unsigned long color1, 
unsigned int *bitmap) 

{ 

unsigned long cur_offset, cur_size, cur-pitch; 
unsigned long temp1, temp2, temp3, temp4, tempS, 
unsigned long red1, green1, blue1, red2, green2, 
unsigned long rshift, gshift, bshift; 
unsigned long bitdata; 
int i, index, dataindex, start, widthwords; 
PALETTE entry; 

II Check that cursor size is within limits 
if «width < 1) I I (width> 64» return; 
if «height < 1) I I (height> 64» return; 

II set cursor dimensions 
cursordata.y = y; 
cursordata.width = width; 
cursordata.height = height; 
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temp6; 
blue2; 
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cursordata.colorO = colorO; 
cursordata.color1 =.colorl; 

II set hwcursor bitmap to transparent 
for (index = 0; index < (HWCURHEIGHT * HWCURWIDTH); index++) 

{ 

cursordata.bitmap[index] = Oxaaaa; 
} 

II load user hwcursor data into bitmap 
dataindex = 0; 
widthwords = width I 8; 
if (width> widthwords * 8) 
{ 

widthwords++; 
} 

start = HWCURWIDTH - widthwords; 

HWCURSOR.C 

for (index = start; index < (HWCURWIDTH * height); index = index + HWCURWIDTH) 
{ 

i = 0; 
do 
{ 

cursordata.bitmap[1ndex + i] = *(b1tmap + data1ndex); 
if (width < 8) 
{ 

cursordata.bitmap[index + i] = cursordata.bitmap[index + i] « 
«8 - w1dth) * 2); 

} 

} 

dataindex++; 
i++; 

} while (i < widthwords); 

II calculate offset in bytes 
cur_offset = (unsigned long) (modeinfo.p1tch); 
if (modeinfo.bpp == 4) 
{ 

} 

else 
{ 

cur_offset = (unsigned long) (cur_offset I 2); 

cur_offset = (unsigned long) (cur_offset * (modeinfo.bpp I 8»; 
} 

cur_offset = (unsigned long) (cur_offset * y); 

II calculate cursor pitch (assuming 16 bpp) 
cur-pitch = HWCURWIDTH I 8; 
cur-pitch = cur-pitch « 22; 

II convert byte offset to qword offset and limit to 20 bits (used DWORD 
II for.mat used in DST_OFF_PITCH 
cur_offset = (cur_offset I 8) & OxOOOfffff; 

© 1993 A TI Technologies Inc. 
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HWCURSOR.C 

II Use 16 bpp to setup hardware cursor bitmap 

II save vital registers 
wait_for_idle{); 
temp1 = regr{DP_PIX_WIDTH); 
temp2 = regr{DP_CHAIN_MASK); 
temp3 = regr{DST_OFF_PITCH); 
temp4 = regr{DP_SRC); 
tempS = regr{DP_MIX); 
temp6 = regr{DST_CNTL); 

II load bitmap data to hardware cursor bitmap data area 
regw{DP_PIX_WIDTH, (temp1 & OxffcOOOOO) I BYTE_ORDER_LSB_TO_MSB 

HOST_16BPP I SRC_16BPP I DST_16BPP); 
regw(DP_CHAIN_MASK, Ox0410); II chain mask for 16 bpp 
regw(DST_OFF_PITCH, cur-pitch I cur_offset); 
regw(DP_SRC, FRGD_SRC_HOST); 
regw(DP_MIX, FRGD_MIX_S I BKGD_MIX_D); 
regw(DST_CNTL, DST_Y_TOP_TO_BOTTOM I DST_X_LEFT_TO_RIGHT); 
regw(DST_X, 0); 
regw(DST_Y, 0); 
regw{DST_HEIGHT, HWCURHEIGHT); 
regw(DST_WIDTH, HWCURWIDTH); 
for (index = 0; index < (HWCURHEIGHT * HWCURWIDTH * 2); index = index + 2) 
{ 

wait_for_fifo(l); 
bitdata = (unsigned long) (cursordata.bitmap[index+1]); 
bitdata = (bitdata « 16) I (cursordata.bitmap[index]); 
regw(HOST_DATAO, bitdata); 

II set cursor size offsets 
cur_size = (unsigned long) (64 - height); 
cur_size = (unsigned long) {{cur_size « 16) I (64 - width»; 
regw(CUR_HORZ_VERT_OFF, cur_size); 

II set cursor colors 
if (modeinfo.bpp > 8) 
{ 

II for 15, 16, 24, 32 color modes 
switch (modeinfo.bpp) 
{ 

case 16: 
if (modeinfo.depth == 555) 
{ 

} 

rshift = 3; 
gshift = 3; 
bshift = 3; 

else II 565 weight 

PRG888GXO-01 © 1993 ATI Technologies Inc. 
F-22 Proprietary and Contidential 



{ 

rshlft = 3; 
gshlft = 2; 
bshlft = 3; 

} 

break; 

case 24: 
case 32: 

rshlft = 0; 
gshlft = 0; 
bshlft = 0; 
break; 

} 

II cursor color 0 
red1 = get-prlmary_color(RED, colorO) « rshlft; 
green1 = get-prlmary_color(GREEN, colorO) « gshift; 
blue1 = get-primary_color(BLUE, colorO) « bshift; 

II cursor color 1 
red2 = get-primary_color(RED, color1) « rshift; 
green2 = get-primary_color(GREEN, color1) « gshift; 
blue2 = get-primary_color(BLUE, color1) « bshift; 

if (querydata.dac_type != DAC_ATI68860) 
{ 

HWCURSOR.C 

II standard setup for other dacs 
regw(CUR_CLRO, (red1 «24) I (green1 « 16) 
regw(CUR_CLR1, (red2 « 24) I (green2 « 16) 

(blue1 « 8}); 
(blue2 « 8»; 

} 

else 
{ 

} 

} 

II for 4, 8 bpp color modes 
if (querydata.dac_type == DAC_ATI68860) 
{ 

} 

else 
{ 

} 

entry = get-palette«int} (colorO & Oxff»; 
red1 = (unsigned long) (entry.red); 
greenl = (unsigned long) (entry.green); 
blue1 = (unsigned long) (entry.blue); 
entry = get-palette«int) (colorl & Oxff}); 
red2 = (unsigned long) (entry.red); 
green2 = (unsigned long} (entry.green); 
blue2 = (unsigned long) (entry.blue); 

regw(CUR_CLRO, colorO & Oxff); 
regw(CUR_CLR1, colorl & Oxff); 

© 1993 A TI Technologies Inc. 
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HWCURSOR.C 

if (querydata.dac_type == DAC_ATI68860) 
{ 

II special setup for ATI68860/880 dac for cursor colors 
outp(ioDAC_CNTL, 1); 

} 

} 

outp(ioDAC_REGS, 0); 

outp(ioDAC_REGS+1, (int)red1); 
outp(ioDAC_REGS+1, (int)green1); 
outp(ioDAC_REGS+1, (int)blue1); 

outp(ioDAC_REGS+1, (int)red2); 
outp(ioDAC_REGS+1, (int)green2); 
outp(ioDAC_REGS+1, (int)blue2); 

outp(ioDAC_CNTL, 0); 

II set offset to cursor data region 
regw(CUR_OFFSET, cur_offset); 

II restore vital registers 
regw(DP_PIX_WIDTH, temp1); 
regw(DP_CHAIN_MASK, temp2); 
regw(DST_OFF_PITCH, temp3); 
regw(DP_SRC, temp4); 
regw(DP_MIX, tempS); 
regw(DST_CNTL, temp6); 

1* --------------------------------------------------------------------------
ENABLE_HWCURSOR - turn on the hardware cursor 

-------------------------------------------------------------------------- *1 
void enable_hwcursor(void) 
{ 

II enable hardware cursor 
outpw(ioGEN_TEST_CNTL, inpw(ioGEN_TEST_CNTL) I Ox80); 

} 

1* --------------------------------------------------------------------------
DISABLE_HWCURSOR - turn off the hardware cursor 

-------------------------------------------------------------------------- *1 
void disable_hwcursor(void) 
{ 

II disable hardware cursor 
outpw(ioGEN_TEST_CNTL, inpw(ioGEN_TEST_CNTL) & Oxff7f); 

} 

1* --------------------------------------------------------------------------
SET_HWCURSOR_POS - set the hardware cursor position 

-------------------------------------------------------------------------- *1 
void set_hwcursor-pos(int x, int y) 
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{ 

} 

unsigned long cur-pos; 

II check for coordinate violations 
if (x < 0) x = 0; 
if (y < 0) y = 0; 

II set cursor position 
cur-pos = (unsigned long)y; 
cur-pos = (unsigned long) «cur-pos « 16) I x); 
regw(CUR_HORZ_VERT_POSN, cur-pos); 

HWCURSOR.C 

1* --------------------------------------------------------------------------
get_hwcursor-pos - get the hardware cursor position 

-------------------------------------------------------------------------- *1 
void get_hwcursor-pos(POINT *position) 
{ 

} 

unsigned long cur-pos; 

II get cursor position 
cur-pos = regr(CUR_HORZ_VERT_POSN}; 

position->x = (int) (cur-pos & Oxffff); 
position->y = (int) «cur-pos » 16) & Oxffff}; 

© 1993 A TI Technologies Inc. 
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GLOB.C 

GLOB.C 

/*========================================================================== 
GLOB.C 

Global structures for sample code. 

Copyright (c) 1993 ATI Technologies Inc. All rights reserved 

============================================~============================*/ 

#include <stdio.h> 
#include <stdlib.h> 
#include <string.h> 
#include <conio.h> 
#include <dos.h> 

#include Ilatim64.h" 
#include II sample. h" 

/* Global structure declarations */ 

MODECFG modeinfo; 
HWCURSOR cursordata; 
QUERY_STRUCTURE querydata; 
int mem_cntl; 
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SAMPLE.H 

SAMPLE.H 

1*=========================================================================== 
SAMPLE.H 

C include file for sample functions 

Copyright (c) 1993-94 ATI Technologies Inc. All rights reserved 

===========================================================================*1 

1* Function constants *1 

II BIOS interface constants 
#define MODE_640x490 
#define MODE_900x600 
#define MODE_1024x769 
#define MODE_1290x1024 

#define PITCH_1024 
#define PITCH_NOCHANGE 
#define PITCH_XRES 

#define COLOR DEPTH_4 
#define COLOR_DEPTH_9 
#define COLOR_DEPTH_15 
#define COLOR_DEPTH_16 
#define COLOR_DEPTH_24 
#define COLOR_DEPTH_32 

#define ACCELERATOR_MODE 
#define VGA_MODE 

#define NO_ERROR 
#define YES_ERROR 
#define NOT_SUPPORTED 

II Detection contants 
#define NO_MACH64 
#define YES_MACH64 

II Query constants 
#define HEADER_ONLY 
#define HEADER_AND_MODE 

II Other constants 
#define HEM_WRITE 
#define HEM_READ 

Ox12 
Ox6a 
Ox55 
Ox93 

0 
1 
2 

1 
2 
3 
4 
5 
6 

1 
0 

0 
1 
2 

0 
1 

0 
1 

1 
o 

II Waitforidle() and Waitforfifo() errors and constants 
#define BAD_IDLE 0 
#define BAD_FIFO 1 

© 1993 A TI Technologies Inc. 
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SAMPLE.H 

#define DOS_TICK_ADDRESS Ox0000046c 
#define IDLE_TIMEOUT 50 
#define FIFO_TIMEOUT 50 

II VGA aperture address constants 
#define VGA_REGISTER_BASE OxbOOOfcOO 
#define LOW_APERTURE_BASE OxaOOOOOOO 
#define HIGH_APERTURE_BASE Oxa8000000 

II Mix control values for setfgmix( ) 
#define NOT_D_MIX 0 
#define ZERO_MIX 1 
#define ONE_MIX 2 
#define D_MIX 3 
#define NOT_S_MIX 4 
#define D_XOR_S_MIX 5 
#define NOT_D_XOR_S_MIX 6 
#define S_MIX 7 
#define NOT_D_OR_NOT_S_MIX 8 
#define D_OR_NOT_S_MIX 9 
#define NOT_D_OR_S_MIX 10 
#define D_OR_S_MIX 11 
#define D_AND_S_MIX 12 
#define NOT_D_AND_S_MIX 13 
#define D_AND_NOT_SJlIX 14 
#define NOT_D_AND_NOT_S_MIX 15 
#define D_PLUS_S_DIV2_MIX 23 

and setbgmix( ) 

II Status codes used in MODECFG structure *1 
#define LINEAR_APERTURE_ENABLED 1 
#define LINEAR_APERTURE_DISABLED 0 
#define VGA_APERTURE_ENABLED 1 
#define VGA_APERTURE_DISABLED 0 

functions 

II Generic color definitions for use in getcolorcode() function 
#define BLACK 0 
#define DARKBLUE 
#define DARKGREEN 
#define DARKCYAN 
#define DARKRED 
#define DARKMAGENTA 
#define BROWN 
#define LIGHTGRAY 
#define DARKGRAY 
#define LIGHTBLUE 
#define LIGHTGREEN 
#define LIGHTCYAN 
#define LIGHTRED 
#define LIGHTMAGENTA 
#define YELLOW 
#define WHITE 
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II Color codes for 4 & 8 
#define DARKBLUE8 
#define DARKGREEN8 
#define DARKCYAN8 
#define DARKRED8 
#define DARKMAGENTA8 
#define BROWN 8 
#define LIGHTGRAY8 
#define DARKGRAY8 
#define LIGHTBLUE8 
#define LIGHTGREEN8 
#define LIGHTCYAN8 
#define LIGHTRED8 
#define LIGHTMAGENTA8 
#define YELLOW8 
#define WHITE8 
#define HIWHITE8 

II Color codes for 15 
#define DARKBLUE15 
#define DARKGREEN15 
#define DARKCYAN15 
#define DARKRED15 
#define DARKMAGENTA15 
#define BROWN15 
#define LIGHTGRAY15 
#define DARKGRAY15 
#define LIGHTBLUE15 
#define LIGHTGREEN15 
#define LIGHTCYAN15 
#define LIGHTRED15 
#define LIGHTMAGENTA15 
#define YELLOW15 
#define WHITE15 

II Color codes for 16 
#define DARKBLUE16 
#define DARKGREEN16 
#define DARKCYAN16 
#define DARKRED16 
#define DARKMAGENTA16 
#define BROWN16 
#define LIGHTGRAY16 
#define DARKGRAY16 
#define LIGHTBLUE16 
#define LIGHTGREEN16 
#define LIGHTCYAN16 
#define LIGHTRED16 
#define LIGHTMAGEN'l'A16 
#define YELLOW16 
#define WHITE16 

© 1993 A TI Technologies Inc. 
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bpp 

bpp 

bpp modes - palette 
OxOOOOOOO1 
OxOOOOOOO2 
oxOOOOOOO3 
OxOOOOOOO4 
OxOOOOOOO5 
OxOOOOOOO6 
OxOOOOOOO7 
OxOOOOOOO8 
OxOOOOOOO9 
OxOOOOOOOa 
OxOOOOOOOb 
OxOOOOOOOc 
OxOOOOOOOd 
OxOOOOOOOe 
OxOOOOOOOf 
OxOOOOOOff 

(16 bpp 555 color 
OxOOOOOO14 
OxOOOOO280 
OxOOOOO294 
OxOOOO5000 
OxOOOO5014 
OxOOOO5280 
OxOOOO5294 
OxOOOO294a 
OxOOOOOO1f 
OxOOOOO3eO 
OxOOOOO3ff 
OxOOOO7cOO 
OxOOOO7c1f 
OxOOOO7feO 
OxOOOOffff 

(16 bpp 565 color 
OxOOOOOO14 
OxOOOOO4cO 
OxOOOOO4d4 
OxOOOOaOOO 
OxOOOOa014 
OxOOOOa4cO 
OxOOOOa4d4 
OxOOOO528a 
OxOOOOOO1f 
OxOOOOO7eO 
OxOOOOO7ff 
OxOOOOf800 
OxOOOOf81f 
OxOOOOffeO 
OxOOOOffff 

SAMPLE.H 

entry based 

weight) modes - direct mapped 

weight) modes - direct mapped 
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SAMPLE.H 

II Color codes for 24 bpp RGB color weight modes - direct mapped 
#define DARKBLUB24_RGB OxOOOOOOge 
#define DARKGRBBN24_RGB OxOOOOgeOO 
#define DARKCYAN24_RGB OxOOOOgege 
#define DARKRBD24_RGB OxOOgeOOOO 
#define DARKMAGBNTA24_RGB OxOOgeOOge 
#define BROWN24_RGB OxOOgegeOO 
#define LIGHTGRAY24_RGB OxOOgegege 
#define DARKGRAY24_RGB OxOO555555 
#define LIGHTBLUB24_RGB OxOOOOOOff 
#define LIGHTGRBEN24_RGB OxOOOOffOO 
#define LIGHTCYAN24_RGB OxOOOOffff 
#define LIGHTRBD24_RGB OxOOffOOOO 
#define LIGHTMAGENTA24_RGB OxOOffOOff 
#define YBLLOW24_RGB OxOOffffOO 
#define WHITB24_RGB OxOOffffff 

II Color codes for 32 bpp RGBA color weight modes - direct mapped 
#define DARKBLUB32_RGBA Ox0000geOO 
#define DARKGRBBN32_RGBA Ox00geOOOO 
#define DARKCYAN32_RGBA 
#define DARKRBD32_RGBA 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 

DARKMAGENTA32_RGBA 
BROWN32_RGBA 
LIGHTGRAY32_RGBA 
DARKGRAY32_RGBA 
LIGHTBLUB32_RGBA 
LIGHTGRBBN32_RGBA 
LIGHTCYAN32_RGBA 
LIGHTRBD32_RGBA 
LIGHTMAGENTA32_RGBA 
YBLLOW32_RGBA 
WHITB32_RGBA 

Ox00gegeOO 
OxgeOOOOOO 
OxgeOOgeOO 
OxgegeOOOO 
OxgegegeOO 
Ox55555500 
OxOOOOffOO 
OxOOffOOOO 
OxOOffffOO 
OxffOOOOOO 
OxffOOffOO 
OxffffOOOO 
OxffffffOO 

II Macro for 24 bpp alignment - x is expressed in 24 bpp 
#define GBT24BPPROTATION(x) (unsigned long) «(x * 3) I 4) % 6) 

1* Bngine bit constants - these are typically ORed together *1 

II GEN_TBST_CNTL register constants 
#define HWCURSOR_ENABLE Ox80 
#define GUI_ENGINB_BNABLB OxlOO 

II CONFIG_CNTL register constants 
#define APBRTURB_4M_ENABLB 1 
#define APBRTURE_8M_BNABLB 2 
#define VGA_APBRTURB_ENABLB 4 

II DST_CNTL register constants 
#define DST_X_RIGHT_TO_LBFT 0 
#define DST_X_LBFT_TO_RIGHT 1 
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#define DST_Y_BOTTOM_TO_TOP 0 
#define DST_Y_TOP_TO_BOTTOM 2 
#define DST_X_MAJOR 0 
#define DST_Y_MAJOR 4 
#define DST_X_TILE 8 
#define DST_Y_TILE OxlO 
#define DST_LAST_PEL Ox20 
#define DST_POLYGON_ENABLE Ox40 
#define DST_24_ROTATION_ENABLE Ox80 

II SRC_CNTL register constants 
#define SRC_PATTERN_ENABLE 1 
#define SRC_ROTATION_ENABLE 2 
#define SRC_LlNEAR_ENABLE 4 
#define SRC_BYTE_ALIGN 8 
#define SRC_LlNE_X_RIGHT_TO_LEFT 0 
#define SRC_LlNE_X_LEFT_TO_RIGHT OxlO 

II HOST_CNTL register constants 
#define HOST_BYTE_ALIGN 1 

II PAT_CNTL register constants 
#define PAT_MONO_8x8_ENABLE 1 
#define PAT_CLR_4x2_ENABLE 2 
#define PAT_CLR_8xl_ENABLE 4 

II DP_PIX_WIDTH register constants 
#define DST_1BPP 0 
#define DST_4BPP 
#define DST_8BPP 
#define DST_1SBPP 
#define DST_16BPP 
#define DST_32BPP 
#define SRC_1BPP 
#define SRC_4BPP 
#define SRC_8BPP 
#define SRC_1SBPP 
#define SRC_16BPP 
#define SRC_32BPP 
#define HOST_1BPP 
#define HOST_4BPP 
#define HOST_8BPP 
#define HOST_1SBPP 
#define HOST_16BPP 
#define HOST_32BPP 
#define BYTE_ORDER_MSB_TO_LSB 
#define BYTE_ORDER_LSB_TO_MSB 

II DP_MIX register constants 
#define BKGD_MIX_NOT_D 
#define BKGD_MIX_ZERO 
#define BKGD_MIX_ONE 

© 1993 A TI Technologies Inc. 
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1 
2 
3 
4 
6 
0 
OxlOO 
Ox200 
Ox300 
Ox400 
Ox600 
0 
OxlOOOO 
Ox20000 
Ox30000 
Ox40000 
Ox60000 
0 
OxlOOOOOO 

0 
1 
2 

SAMPLE.H 
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SAMPLE.H 

#define BKGD_MIX_D 3 
#define BKGD_MIX_NOT_S 4 
#define BKGD_MIX_D_XOR_S S 
#define BKGD_MIX_NOT_D_XOR_S 6 
#define BKGD_MIX_S 7 
#define BKGD_MIX_NOT_D_OR_NOT_S 8 
#define BKGD_MIX_D_OR_NOT_S 9 
#define BKGD_MIX_NOT_D_OR_S 10 
#define BKGD_MIX_D_OR_S 11 
#define BKGD_MIX_D~_S 12 
#define BKGD_MIX_NOT_D_AND_S 13 
#define BKGD_MIX_D_AND_NOT_S 14 
#define BKGD_MIX_NOT_D_AND_NOT_S lS 
#define BKGD_MIX_D_PLUS_S_DIV2 Ox17 
#define FRGD_MIX_NOT_D 0 
#define FRGD_MIX_ZERO Ox10000 
#define FRGD_MIX_ONE Ox20000 
#define FRGD_MIX_D Ox30000 
#define FRGD_MIX_NOT_S Ox40000 
#define FRGD MIX D XOR_S OxSOOOO 
#define FRGD_MIX_NOT_D_XOR_S Ox60000 
#define FRGD_MIX_S Ox70000 
#define FRGD_MIX_NOT_D_OR_NOT_S Ox80000 
#define FRGD_MIX_D_OR_NOT_S Ox90000 
#define FRGD_MIX_NOT_D_OR_S OxaOOOO 
#define FRGD_MIX_D_OR_S OxbOOOO 
#define FRGD_MIX_D_AND_S OxcOOOO 
#define FRGD_MIX~OT_D_AND_S OxdOOOO 
#define FRGD_MIX_D_AND_NOT_S OxeOOOO 
#define FRGD_MIX_NOT_D_AND_NOT_S OxfOOOO 
#define FRGD_MIX_D_PLUS_S_DIV2 Ox170000 

II DP_SRC register constants 
#define BKGD_SRC_BKGD_CLR 0 
#define BKGD_SRC_FRGD_CLR 1 
#define BKGD_SRC_HOST 2 
#define BKGD_SRC_BLIT 3 
#define BKGD_SRC_PATTERN 4 
#define FRGD_SRC_BKGD_CLR 0 
#define FRGD_SRC_FRGD_CLR Ox100 
#define FRGD_SRC_HOST Ox200 
#define FRGD_SRC_BLIT Ox300 
#define FRGD_SRC_PATTERN Ox400 
#define MONO_SRC_ONE 0 
#define MONO_SRC_PATTERN Ox10000 
#define MONO_SRC_HOST Ox20000 
#define MONO_SRC_BLIT Ox30000 

II CLR_CMP_CNTL register constants 
#define COMPARE_FALSE 0 
#define COMPARE_TRUE 1 
#define COMPARE_NOT_EQUAL 4 
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#define COMPARE_EQUAL 
#define COMPARE_DESTINATION 
#define COMPARE_SOURCE 

II FIFO_STAT register constants 
#define FIFO_ERR 

II CONTEXT_LOAD_CNTL constants 
#define CONTEXT_NO_LOAD 
#define CONTEXT_LOAD 
#define CONTEXT LOAD AND_DO_FILL 
#define CONTEXT_LOAD_AND_DO_LlNE 
#define CONTEXT_EXECUTE 
#define CONTEXT_CMD_DISABLE 

II GUI_STAT register constants 
#define ENGINE_IDLE 
#define ENGINE_BUSY 
#define SCISSOR_LEFT_FLAG 
#define SCISSOR_RIGHT_FLAG 
#define SCISSOR_TOP_FLAG 
#define SCISSOR_BOTTOM_FLAG 

II Bus types from CONFIG_STATO 
#define BUS_ISA 
#define BUS_EISA 
#define BUS_VLB 
#define BUS_PCI 

II Dac types from CONFIG STATO 
#define DAC_TVP3020 
#define DAC_ATI6887 5 
#define DAC_BT476 
#define DAC_BT481 
#define DAC_ATI68860 
#define DAC_STG1700 
#define DAC_SC1S021 

bits 

bits 

II Vga type from CONFIG_STATO bit 23 

5 
o 
Ox1000000 

Ox80000000 

o 
Ox10000 
Ox20000 
Ox30000 
o 
Ox80000000 

o 
1 
Ox10 
Ox20 
Ox40 
Ox80 

2:0 
0 
1 
6 
7 

11:9 
1 
2 
3 
4 
5 
6 
7 

#define VGA_ENABLE 1 
#define VGA_DISABLE 0 

1* Hardware cursor bitmap dimensions *1 
#define HWCURWIDTH 8 II width of hwcursor in words 

SAMPLE.H 

#define HWCURHEIGHT 64 II height of hwcursor in scan lines 

1* Bnsure that all structures are BYTE aligned -- same as IZp1 CL option *1 
#pragma pack(l) 

1* Global user structures *1 

© 1993 AT! Technologies Inc. 
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typedef enum {BLUE, GREEN, RED} PRlMARYCOLOR; 

typedef struct 
{ 

int y; 
int width; 
int height; 
unsigned long colorO; 
unsigned long color1; 
unsigned int bitmap[HWCURHEIGHT * HWCURWIDTH]; 

} HWCURSOR; 

typedef struct 
{ 

int red; 
int green; 
int blue; 

} PALETTE; 

typedef struct 
{ 

int x, y; 
} POINT; 

typedef struct 
{ 

int left, top, right, bottom; 
} SCISSOR; 

typedef struct 
{ 

int xres; 
int yres; 
int bpp; /* 4, 8, 16, 24, 32 */ 
int depth; /* 555 for 15 bpp, 565 for 16 bpp */ 
int pitch; 

int vga_aperture_status; /* VGA_APERTURE_ENABLE, VGA_APERTURE_DISABLE */ 
int linear_aperture_status; /* APERTURE_4M_ENABLE, APERTURE_8M_ENABLE */ 
int linear_aperture_size; /* APERTURE_4M_ENABLE, APERTURE_8M_ENABLE */ 
unsigned long aperture_address; /* linear aperture address */ 
unsigned long vga_memreg_offset; 
unsigned long linear_memreg_offset; 

} MODECFG; 

typedef struct 
{ 

unsigned int size; 
unsigned char revision; 
unsigned char mode_tables; 
unsigned int mode_table_offset; 
unsigned char mode_table_size; 
unsigned char vga_type; 
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unsigned int asic_id; 
unsigned char vga_boundary; 
unsigned char memory_size; 
unsigned char dac_type; 
unsigned char memory_type; 
unsigned char bus_type; 
unsigned char monitor_cntl; 
unsigned int aperture_addr; 

1* See DAC types *1 

1* See BUS types *1 

unsigned char aperture_cfg; 
unsigned char color_depth_support; 
unsigned char ramdac_feature_support; 
unsigned char reservedl; 
unsigned int reserved2; 
unsigned int io_base; 
unsigned char reserved3[6]; 

} QUERY_STRUCTURE; 

1* Resume word alignment *1 
#pragma pack ( ) 

1* Function declarations *1 

II Routines from ATTR.C 
unsigned long get_color_code(int generic_color}; 
void set_fg_color(unsigned long color}; 
unsigned long get_fg_color(void}; 
void set_bg_color(unsigned long color}; 
unsigned long get_bg_color(void}; 
void set_fg_mix(int mix}; 
int get_fg_mix(void}; 
void set_bg_mix(int mix); 
int get_bg_mix(void}; 
unsigned long get-primary_color(PRlMARYCOLOR primarycolor, 

unsigned long color); 

II Routines from DRAW.C 
void blit(int xl, int yl, int x2, int y2, int width, int height}; 
void clear_screen(int x, int y, int width, int height}; 
void draw_rectangle(int x, int y, int width, int height); 
void draw_line(int xl, int yl, int x2, int y2}; 
void draw_line24(int xl, lnt yl, int x2, lnt y2}; 

II Routines from HWCURSOR.C 
void set_hwcursor(int y, int width, int height, 

unslgned long colorO, unsigned 
unsigned int *bltmap}; 

void enable_hwcursor(void); 
void disable_hwcursor(void); 
void' set_hwcursor-pos(int x, int y); 
void get_hwcursor-pos(POINT *position); 

© 1993 A TI Technologies Inc. 
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II Routines from INIT.C 
int detect_mach64(void); 
void init_4bpp(void); 
void init_8bpp(void); 
void init_15bpp(void); 
void init_16bpp(void); 
void init_24bpp(void); 
void init_32bpp(void); 
void reset_engine(void); 
void init_engine(void); 
int open_mode{int mode_code, int pitch_code, int color_code); 
void close_mode{void); 
void enable_vga_aperture{void); 
void disable_vga_aperture(void); 
void enable_linear_aperture(int aperture_size); 
void disable_linear_aperture(void); 
void init_aperture(void); 
void update_aperture_status(void); 
int query_hardware(void); 
void set-packed-pixel{void); 

II Routines from MEMREG.C 
void vga_regw{unsigned int regindex, unsigned long regdata); 
unsigned long vga_regr{unsigned int regindex); 
void app_regw(unsigned int regindex, unsigned long regdata); 
unsigned long app_regr(unsigned int regindex); 
void regw(unsigned int regindex, unsigned long regdata); 
unsigned long regr(unsigned int regindex); 
void iow(unsigned int ioaddr, unsigned long iodata); 
unsigned long ior(unsigned int ioaddr); 

II Routines from PALETTE.C 
void set-palette(int index, PALETTE entry); 
PALETTE get-palette(int index); 
void init-palette(void); 

II Routines from WAIT.C 
void wait_for_idle(void); 
void wait_for_fifo(int entries); 
void ter.minate(int idle-problem); 

II Routines from MOVEMEM.ASM 
int movemem(void far *ptr, unsigned long phyaddr, unsigned int nwords, int 
direction); 

II Routines from ROMCALLS.ASM 
int is_ati_rom(void); 
int load_mode-par.ms{int resolution_code, int pitch_code, int color_depth_code); 
int set_display_mode(int display_mode); 
int 10ad_and_setJllode(int resolution_code, int ~itch_code, int 
color_depth_code); 
int get_query_size(int info_type); 
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int fill_query_structure(int info_type, unsigned char far *ptr); 

/* External variable and array declarations */ 

extern MODECFG modeinfo; 
extern HWCURSOR cursordata; 
extern QUERY_STRUCTURE querydata; 
extern int mem_cntl; 

© 1993 A TI Technologies Inc. 
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DRAW.C 

1*========================================================================== 
DRAW.C 

Sample code draw functions such as rectangles and lines. 

Copyright (c) 1993 ATI Technologies Inc. All rights reserved 

=========================================================================*1 

#include <stdio.h> 
#include <stdlib.h> 
#include <string.h> 
#include <conio.h> 
#include <dos.h> 

#include "atim64.h" 
#include "sample. hIt 

1* --------------------------------------------------------------------------
DRAW_RECTANGLE - draw a filled rectangle 

A filled rectangle is drawn at (x, y) of size (width x height) using the 
current engine settings. For 24 bpp modes, the engine is actually in 8 
bpp mode and the CRTC is in 24 bpp. For this reason, all horizontal 
parameters must be multiplied by 3. Also, the 24 bpp alignment must 
be determine for the engine to draw pixels in the correct color. Note that 
for 24 bpp modes, the input parameters for this routine are in 24 bpp. 
The rectangle source is determined by the current setting of the DP_SRC 
register. 

-------------------------------------------------------------------------- *1 
void draw_rectangle(int x, int y, int width, int height) 
{ 

unsigned long temp, rotation; 

II wait for idle before reading GUI registers 

II save used registers 
temp = regr(DST_CNTL); 

if (modeinfo.bpp == 24) 
{ 

II adjust horizontal parameters 
x = x * 3; 
width = width * 3; 

II set 24 bpp alignment while maintaining direction bits 
rotation = GET24BPPROTATION(x); 
regw(DST_CNTL, (temp « Oxdf) I 
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} 

} 

II perform rectangle fill 
regw(DST_X, (unsigned long)x); 
regw(DST_Y, (unsigned long)y); 
regw(DST_HEIGHT, (unsigned long)height); 
regw(DST_WIDTH, (unsigned long)width); 

II restore 
regw(DST_CNTL, temp); 

DRAW.C 

1* --------------------------------------------------------------------------
CLEAR_SCREEN - clear a region of video memory 

A BLACK filled rectangle is drawn at (x, y) of size (width x height). 
The current engine mix setting will not affect the operation. 

-------------------------------------------------------------------------- *1 
void clear_screen(int x, int y, int width, int height) 
{ 

unsigned long temp; 

II wait for idle before reading GUI registers 

} 

II save used registers 
temp = regr(DP_MIX); 

II perform clear screen 
regw(DP_MIX, FRGD_MIX_ZERO I BKGD_MIX_ZERO); 
draw_rectangle (x, y, width, height); 

II wait for clear screen operation to finish before exiting 
wait_for_idle(); 

II restore DP_MIX register 
regw(DP_MIX, temp); 

1* --------------------------------------------------------------------------
DRAW_LINE - draw a line from (xl, yl) to (x2, y2) 

The drawing of the last pixel in the line is determined by the current 
setting of the DST_CNTL register (LAST_PEL bit). 

-------------------------------------------------------------------------- *1 
void draw_Iine(int xl, int yl, int x2, int y2) 
{ 

int dx, dy; 
int small, large; 
int x_dir, y_dir, y_major; 
unsigned long err, inc, dec, temp; 

1* call specific routine if mode is in 24 bpp *1 
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if (modeinfo.bpp == 24) 
{ 

} 

draw_line24(x1, y1, x2, y2); 
return; 

1* determine x & y deltas and x & y direction bits *1 
if (xl < x2) 
{ 

dx = x2 - xl; 
x_dir = 1; 

} 

else 
{ 

dx = xl - x2; 
x _dir = 0; 

} 

if (y1 < y2) 
{ 

} 

else 
{ 

} 

dy = y2 - y1; 
y_dir = 2; 

dy = y1 - y2; 
y_dir = 0; 

1* determine x & y min and max values; also determine y major bit *1 
if (dx < dy) 
{ 

small = dx; 
large = dy; 
y_major = 4; 

} 

else 
{ 

small = dy; 
large = dx; 
y_major = 0; 

} 

1* calculate bressenham parameters and draw line *1 
err = (unsigned long) «2 * small) - large); 
inc = (unsigned long) (2 * small); 
dec = Ox3ffff - «unsigned long) (2 * (large - small»); 

II save used registers 
temp = regr(DST_CNTL); 
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} 

II draw bressenham line 
regw(DST_X, (unsigned long)xl); 
regw(DST_Y, (unsigned long)yl); 

DRAW.C 

II allow setting of last pel bit and polygon outline bit for line drawing 

regw(DST_CNTL, (temp & Ox60) ! (unsigned long) (y_major I y_dir I x_dir»; 
regw(DST_BRES_ERR, err); 
regw(DST_BRES_INC, inc); 
regw(DST_BRES_DEC, dec); 
regw(DST_BRES_LNTH, (unsigned long) (large + 1»; 

II restore 
regw(DST_CNTL, temp); 

1* --------------------------------------------------------------------------
DRAW_LlNE24 - draw a bressenham line from (xl, yl) to (x2, y2). 

Since the engine does not directly support 24 bpp modes, it is set 
to 8 bpp while the CRTC is set to 24 bpp display mode (RGB). For 
rectangle drawing, all X coordinates and widths must be converted 
to 8 bpp sizes. This is done by taking the 24 bpp value and 
multipling it by 3. 

-------------------------------------------------------------------------- *1 
void draw_line24 (int xl, int yl, int x2, int y2} 
{ 

int x, y, xend, yend, dx, dy; 
int d, incrl, incr2, incr3; 
unsigned long rotation, templ, temp2; 

II save register 
wait_for_idle(); 
templ = regr(DST_CNTL); 
temp2 = Oxa3; 

II ------------------ Bressenham line routine ----------------------

dx = abs(x2 - xl}; 
dy = abs(y2 - yl); 

II check slope 
if (dy <= dx) II slope <= 1 

{ 

if (xl> x2) 
{ 

x = x2; 
y = y2; 
xend = xl; 
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} 

else 
{ 

} 

d = 

dy = yl - y2; 

x = xl; 
Y = yl; 
xend = x2; 
dy = y2 - yl; 

(2 * dy) - dx; 
incrl = 2 * dy; 
incr2 = 2 * (dy - dx) ; 
incr3 = 2 * (dy + dx) ; 

regw(DST_HEIGHT, 1); 
regw(DST_Y, y); 

do 
{ 

wait_for_fifo(4); 
rotation = GET24BPPROTATION(x); 
regw(DST_CNTL, temp2 I (rotation« 8»; 
regw(DST_X, x * 3}; 
regw(DST_WIDTH, 3}; 

x++; 

if (d >= O) 
{ 

if (dy <= 0) 
{ 

d = d + incrl; 
} 

else 
{ 

y++; 
regw(DST_Y, y} ; 
d = d + incr2; 

} 

} 

else 
{ 

if (dy >= O) 
{ 

d = d + incrl; 
} 

else 
{ 

y--; 
regw(DST_Y, y} ; 
d = d + incr3; 
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} 

else 
{ 

} 

} 

} while (x <= xend) ; 

II slope > 1 

if (y1 > y2) 
{ 

Y = y2; 
x = x2; 
yend = y1; 
dx = xl - x2; 

} 

else 
{ 

y = y1; 
x = xl; 
yend = y2; 
dx = x2 - xl; 

} 

d = (2 * dx) - dy; 
incr1 = 2 * dx; 
incr2 = 2 * (dx - dy) ; 
incr3 = 2 * (dx + dy); 

regw(DST_HEIGHT, 1); 

do 
{ 

wait_for_fifo(3); 
rotation = GET24BPPROTATION(x); 
regw(DST_CNTL, temp2 I (rotation« 8»; 
regw(DST_Y_X, «unsigned long) (x * 3) « 16) I y); 
regw(DST_WIDTH, 3); 

y++; 

if (d >= 0) 
{ 

if (dx <= 0) 
{ 

d = d + incr1; 
} 

else 
{ 

x++; 
d = d + incr2; 

} 

} 

else 
{ 
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} 

if (dx >= 0) 
{ 

d = d + 
} 

else 
{ 

x--; 
d = d + 

} 

} 

} while (y <= yend); 
} 

II restore register 
wait_for_fifo(l)j 
regw(DST_CNTL, templ); 

incrl; 

incr3; 

1* --------------------------------------------------------------------------
BLIT - perfor.m a screen to screen blit 

Copy the contents of screen memory at (xl, yl) of size (width x height) to 
(x2, y2) using the current engine settings. This is known as an unbounded 
Y source trajectory blit. For 24 bpp modes, the engine is in 8 bpp and 
the CRTC is in 24 bpp. For this reason, all horizontal parameters must be 
mulitplied by 3. The blit source is deter.mined by the current setting 
of the DP_SRC register. 

-------------------------------------------------------------------------- *1 
void blit(int xl, int yl, int x2, int y2, int width, int height) 
{ 

unsigned long temp, rotation; 

II wait for idle before reading GUI registers 

II save used registers 
temp = regr(DST_CNTL); 

if (modeinfo.bpp == 24) 
{ 

} 

II adjust horizontal parameters 
xl = xl * 3; 
x2 = x2 * 3; 
width = width * 3; 

II get 24 bpp alignment rotation for destination 
rotation = GET24BPPROTATION(x2); 

II set 24 bpp alignment while maintaining direction bits 
regw(DST_CNTL, (temp & Oxdf) I 

DST_24_ROTATION_ENABLE 
(rotation « 8»; 
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} 

II perform a blit 
regw(SRC_X, xl); 
regw(SRC_Y, yl); 
regw(SRC_HEIGHT1, height); 
regw(SRC_WIDTH1, width); 

regw(DST_X, x2); 

regw(DST_Y, y2); 
regw(DST_HEIGHT, height); 
regw(DST_WIDTH, width); 

II restore 
regw(DST_CNTL, temp); 
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/*========================================================================== 
INIT.C 

MACH 64 functions to initialize and set a standard engine context. 

Copyright (c) 1993-94 ATI Technologies Inc. All rights reserved 

=========================================================================*/ 
#include <stdio.h> 
#inc1ude <std1ib.h> 
#include <string.h> 
#include <conio.h> 
#include <dos.h> 

#include "atim64.h" 
#include "sample. hIt 

/* --------------------------------------------------------------------------
detect_mach64 - determine if a mach64 based video adapter is installed. 

This routine identifies if a mach64 based video adapter is installed. This 
is done by writing and reading the SCRATCH_REGO or SCRATCH_REGl io based 
registers. These registers must be saved and restored since the mach64 
BIOS uses their contents. 

Returns YES_MACH64 if detected, NO_MACH64 if not. 

-------------------------------------------------------------------------- */ 
int detect_mach64(void) 
( 

unsigned long save_value; 
int result; 

// assume failure 
result = NO_MACH64; 

// check for ATI rom signature 
if (is_ati_rom() == 0) 
{ 

return (NO_MACH64); 
} 

// save old value 
save_value = ior(ioSCRATCH_REGO); 

// test odd bits for readability 
iow(ioSCRATCH_REGO, Ox55555555); 
if (ior(ioSCRATCH_REGO) == Ox55555555) 
{ 

// test even bits for readability 
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} 

} 

iow(ioSCRATCH_REGO, Oxaaaaaaaa); 
if (ior(ioSCRATCH_REGO) == Oxaaaaaaaa) 
{ 

result = YES_MACH64; 
} 

II restore old value 
iow(ioSCRATCH_REGO, save_value); 

return (result); 

INIT.C 

1* --------------------------------------------------------------------------
INIT_4BPP - set the MACH64 engine to a 4bpp standard context. 

This routine is used in conjuction with INIT_ENGINE(). 

-------------------------------------------------------------------------- */ 
void init_4bpp(void) 
{ 

} 

wait_for_fifo(2); 
regw(DP_PIX_WIDTH, HOST_4BPP I SRC_4BPP I DST_4BPP 

BYTE_ORDER_MSB_TO_LSB); 
regw(DP_CHAIN_MASK, Ox8888); 

/* --------------------------------------------------------------------------
INIT_8BPP - set the MACH64 engine to a 8bpp standard context. 

This routine is used in conjuction with INIT_ENGINE(). 

-------------------------------------------------------------------------- *1 
void init_8bpp(void) 
{ 

} 

wait_for_fifo(2); 
regw(DP_PIX_WIDTH, HOST_8BPP I SRC_8BPP I DST_8BPP 

BYTE_ORDBR_LSB_TO_MSB); 
regw(DP_CHAIN_MASK, Ox8080); 

1* --------------------------------------------------------------------------
INIT_15BPP - set the MACH64 engine to a 15bpp standard context. 

This routine is used in conjuetion with INIT_ENGlNE(). 

-------------------------------------------------------------------------- *1 
void init_15bpp(void) 
{ 

} 

wait_for_fifo(2); 
regw(DP_PIX_WIDTH, HOST_15BPP I SRC_15BPP I DST_15BPP 

BYTE_ORDBR_LSB_TO_MSB); 
regw(DP_CHAIN_MASK, Ox4210); 
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1* --------------------------------------------------------------------------
INIT_16BPP - set the MACH64 engine to a 16bpp standard context. 

This routine is used in conjuction with INIT_ENGINE(). 

-------------------------------------------------------------------------- *1 
void init_16bpp(void) 
{ 

wait_for_fifo(2); 
regw(DP_PIX_WIDTH, HOST_16BPP I SRC_16BPP I DST_16BPP 

BYTE_ORDER_LSB_TO_MSB); 
regw(DP_CHAIN_MASK, Ox0410); 

1* --------------------------------------------------------------------------
INIT_24BPP - set the MACH64 engine to a 24bpp standard context. 

This routine is used in conjuction with INIT_ENGINE(). 

-------------------------------------------------------------------------- *1 
void init_24bpp(void) 
{ 

} 

wait_for_fifo(2); 
regw(DP_PIX_WIDTH, HOST_8BPP I SRC_8BPP I DST_8BPP 

BYTE_ORDER_LSB_TO_MSB); 
regw(DP_CHAIN_MASK, Ox8080); 

1* --------------------------------------------------------------------------
INIT_32BPP - set the MACH64 engine to a 32bpp standard context. 

This routine is used in conjuction with INIT_ENGINE(). 

-------------------------------------------------------------------------- *1 
void init_32bpp(void) 
{ 

} 

wait_for_fifo(2); 
regw(DP_PIX_WIDTH, HOST_32BPP I SRC_32BPP I DST_32BPP 

BYTE_ORDER_LSB_TO_MSB); 
regw(DP_CHAIN_MASK, Ox8080); 

1* --------------------------------------------------------------------------
RESET_ENGINE - reset engine and clear any FIFO errors 

This function resets the GUI engine and clears any FIFO errors. 

-------------------------------------------------------------------------- *1 
void reset_engine(void) 
{ 

II reset engine 
iow(ioGEN_TEST_CNTL, 0); 
iow(ioGEN_TEST_CNTL, GUI_ENGlNE_ENABLE); 

II Ensure engine is not locked up by clearing any FIFO errors 
iow(ioBUS_CNTL, (ior(ioBUS_CNTL) & OxffOOffff) I OxOOaeOOOO); 
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} 

1* --------------------------------------------------------------------------
INIT_ENGINE - set the MACH64 engine to a standard context. 

This routine configures the MACH64 engine to a known typical context. 
The context consists of: 

-engine reset and enabling 

-fifo control including clearing fifo overflow errors 

-source and destination pitch 

-source and destination offset into video memory 

-color depth 

-host data control 

-pattern data control 

-line and rectangle control 

-color source, mix, and compare control 

-scissor settings 

-write mask 

-------------------------------------------------------------------------- *1 
void init_engine(void) 
{ 

unsigned long pitch_value, xres, yres; 

II determine modal information from global mode structure 
xres = (unsigned long) (modeinfo.xres); 
yres = (unsigned long) (modeinfo.yres); 
pitch_value = (unsigned long) (modeinfo.pitch); 
if (modeinfo.bpp == 24) 
{ 

} 

II In 24 bpp, the engine is in 8 bpp - this requires that all 
II horizontal coordinates and widths must be adjusted 
pitch_value = pitch_value * 3; 

II Reset engine and clear any errors 
reset_engine(); 

II Ensure that vga page pointers are set to zero - the upper page 
II pointers are set to 1 to handle overflows in the lower page 
iow(ioMEM_VGA_WP_SEL, Ox00010000); 
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II setup standard engine context 
wait_for_fifo(14); 

regw(CONTEXT_MASK, OxPPPPPPPP); 

regw{DST_OPP_PITCH, (pitch_value I 8) « 22); 
regw(DST_Y_X, 0); 
regw(DST_HEIGHT, 0); 
regw{DST_BRES_ERR, 0); 
regw{DST_BRES_INC, 0); 
regw{DST_BRES_DEC, 0); 
regw(DST_CNTL, DST_LAST_PEL I DST_Y_TOP_TO_BOTTOM I DST_X_LEPT_TO_RIGHT); 

regw(SRC_OPP_PITCH, (pitch_value I 8) « 22); 
regw{SRC_Y_X, 0); 
regw{SRC_HEIGHT1_WIDTH1, 0); 
regw(SRC_Y_X_START, 0); 
regw{SRC_HEIGHT2_WIDTH2, 0); 
regw(SRC_CNTL, SRC_LlNE_X_LEPT_TO_RIGHT); 

regw(HOST_CNTL, 0); 

regw{PAT_REGO, 0); 
regw{PAT_REG1, 0); 
regw{PAT_CNTL, 0); 

regw(SC_LEPT, 0); 
regw{SC_TOP, 0); 
regw{SC_BOTTOM, yres-1); 
regw(SC_RIGHT, pitch_value-1); 

regw(DP_BKGD_CLR, 0); 
regw(DP_PRGD_CLR, OxPPPPPPPP); 
regw{DP_WRITE_MASK, OxPPPPPPPP); 
regw{DP_MIX, PRGD_MIX_S I BKGD_MIX_D); 
regw(DP_SRC, PRGD_SRC_PRGD_CLR); 

regw(CLR_CMP_CLR, 0); 
regw(CLR_CMP_MASK, OxPPPPPPPP); 
regw(CLR_CMP_CNTL, 0); 

switch (modeinfo.bpp) 
{ 

case 4 : init_4bpp{); break; 
case 8 : init_8bpp{); break; 
case 16: 
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} 

} 

if (modeinfo.depth == 555) 
{ 

init_15bpp(); II 555 color weighting 
} 

else 
{ 

} 

break; 

II 565 color weighting 

case 24: init_24bpp(); break; 
case 32: init_32bpp(); break; 

II insure engine is idle before leaving 

INIT.C 

1* --------------------------------------------------------------------------
OPEN_MODE - set an accelerator mode for the Mach 64 

This function sets an accelerator mode, initializes a global mode 
structure, and determines the access method for the GUI memory mapped 
registers of the Mach 64. This function should be called before any other 
engine function since they depend on the global mode information structure 
that is filled by this function. It is assumed that a Mach 64 based video 
adapter has been detected before calling this function (detect_mach64(». 

Inputs 

Mode code: MODE_640x480, 
MODE_800x600, 
MODE_1024x768, 
MODE_1280x1024 

Pitch code: PITCH_1024, 
PITCH_XRES 

Color code: COLOR_DEPTH_4, 
COLOR_DEPTH_8, 
COLOR_DEPTH_15, 
COLOR_DEPTH_16, 
COLOR_DEPTH_24, 
COLOR_DEPTH_32 

Returns: 

II 
II 
II 
II 
II 
II 

palettized 4 
palettized 8 
direct color 
direct color 
direct color 
direct color 

bpp 
bpp 
15 bpp - 555 weighting 
16 bpp - 565 weighting 
24 bpp - RGB weighting 
32 bpp - RGBa weighting 

NO_ERROR - the accelerator mode has been set successfully 
YBS_BRROR - an error has occurred 
NOT_SUPPORTBD - the accelerator mode is not supported 

-------------------------------------------------------------------------- *1 
int open_mode(int mode_code, lnt pitch_code, int color_code) 
{ 

int retval; 
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II setup apertures 
init_aperture(); 
update_aperture_status(); 

II Insure that memory is shared between VGA and acelerator for full 
I I memory access 
mem_cntl = inpw(ioMEM_CNTL+2); 
outpw(ioMEM_CNTL+2, 0); 

II attempt to set an accelerator mode 
retval = load_and_set_mode(mode_code, pitch_code, color_code); 
if (retval == NO_ERROR) 
{ 

II Fill modal information structure 
modeinfo.depth = 0; 
switch (mode_code) 
{ 

} 

case MODE_640x480: 
modeinfo.xres = 640; 
modeinfo.yres = 480; 
break; 

case MODE_800x600: 
modeinfo.xres = 800; 
modeinfo.yres = 600; 
break; 

case MODE_1024x768: 
modeinfo.xres = 1024; 
modeinfo.yres = 768; 
break; 

case MODE_1280x1024: 
modeinfo.xres = 1280; 
modeinfo.yres = 1024; 
break; 

switch (pitch_code) 
{ 

} 

case PITCH_1024: 
modeinfo.pitch = 1024; 
break; 

case PITCH_XRES: 
modeinfo.pitch = modeinfo.xres; 
break; 

switch (color_code) 
{ 

case COLOR DEPTH_4: 
modeinfo.bpp = 4; 

PRG888GXO-O 1 
F-52 

© 1993 ATI Technologies Inc. 
Proprietary and Confidential 



} 

} 

else 
{ 

} 

} 

break; 

case COLOR_DEPTH_8: 
modeinfo.bpp = 8; 
break; 

case COLOR_DEPTH_15: 
modeinfo.bpp = 16; 
modeinfo.depth = 555; 
break; 

case COLOR_DEPTH_16: 
modeinfo.bpp = 16; 
modeinfo.depth = 565; 
break; 

case COLOR_DEPTH_24: 
modeinfo.bpp = 24; 
break; 

case COLOR_DEPTH_32: 
modeinfo.bpp = 32; 
break; 

II Insure that engine is clear of any idle or fifo errors 
reset_engine(); 

II setup palette if 4 or 8 bpp mode 
if «modeinfo.bpp == 4) I I (modeinfo.bpp -- 8» 
{ 

init-palette(); 
} 

II Insure VGA apeture is disabled for proper operation of VGA 
II controller (in text mode) before leaving 
disable_vga_aperture(); 

return (retval); 

INIT.C 

1* --------------------------------------------------------------------------
CLOSE_MODE - switch back to VGA mode from an accelerator mode 

This function closes a Mach 64 accelerator mode and switches the display 
back to VGA control. 

-------------------------------------------------------------------------- *1 
void close_mode(void) 
{ 

© 1993 ATI Technologies Inc. 
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} 

union REGS regs; 

II Disable accelerator mode and go back to VGA mode 
set_display_mode(VGA_MODE); 

II Disable VGA aperture BEFORE reinitializing the VGA controller 
disable_vga_aperture(); 

II Since the accelerator and VGA controllers share the same video memory, 
II it is necessary to reinitialize the VGA text mode before exiting. Text 
II mode 3 is used here. 
regs.x.ax = 3; 
intS6(OxlO, &regs, &regs); 

II restore MEM_CNTL register 
outpw(ioMEM_CNTL+2, mem_cntl); 

1* --------------------------------------------------------------------------
ENABLE_VGA_APERTURE - enable the vga aperture 

This function enables the VGA aperture and sets the modeinfo 
structure contents accordingly. The sample code functions will use the new 
settings. 

-------------------------------------------------------------------------- *1 
void enable_vga_aperture(void) 
{ 

} 

outpw(ioCONFIG_CNTL, inpw(ioCONFIG_CNTL) I VGA~PERTURE_ENABLE); 
modeinfo.vga_aperture_status = VGA_APERTURE_ENABLED; 

1* --------------------------------------------------------------------------
DISABLE_VGA_APERTURE - disable the vga aperture 

This function disables the VGA aperture and sets the modeinfo 
structure contents accordingly. The sample code functions will use the new 
settings. It is important to note that if both the linear aperture and 
the vga aperture are disabled, the sample code functions will fail to 
operate correctly. It is the application's responsibility to insure that 
this does not occur. 

-------------------------------------------------------------------------- *1 
void disable_vga_aperture(void) 
{ 

} 

outpw(ioCONFIG_CNTL, inpw(ioCONFIG_CNTL} & (NVGA_APERTURE_ENABLE}); 
modeinfo.vga_aperture_status = VGA_APERTURE_DISABLED; 

1* --------------------------------------------------------------------------
ENABLE_LINEAR_APERTURE - enable the linear aperture 

This function enables the linear aperture for 4M or SM. The linear aperture 
address is set by the ROM at boot time. The address is assumed to be 
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correct. The sample code functions will use the new settings. 

-------------------------------------------------------------------------- */ 
void enable_linear_aperture(int aperture_size) 
{ 

} 

if (aperture_size == APERTURE_4M_ENABLE) 114M size 
{ 

outpw(ioCONFIG_CNTL, (inpw(ioCONFIG_CNTL) & Oxfffc) I APERTURE_4M_ENABLE); 
modeinfo.linear_memreg_offset = Ox3ffcOO; 
modeinfo.linear_aperture_size = APERTURE_4M_ENABLE; 

} 

else 
{ 

118M size 

} 

outpw(ioCONFIG_CNTL, (inpw(ioCONFIG_CNTL) & Oxfffc) I APERTURE_8M_ENABLE); 
modeinfo.linear_memreg_offset = Ox7ffcOO; 
modeinfo.linear_aperture_size = APERTURE_8M_ENABLE; 

1* --------------------------------------------------------------------------
DISABLE_LINEAR_APERTURE - disable the linear aperture 

This function disables the linear aperture. It is important to note that 
if both the linear aperture and the vga aperture are disabled, the PGL 
functions will fail to operate correctly. It is the application's 
responsibility to insure that this does not occur. 

-------------------------------------------------------------------------- */ 
void disable_linear_aperture(void) 
{ 

outpw(ioCONFIG_CNTL, 
inpw(ioCONFIG_CNTL) « (N(APERTURE_4M_ENABLE I APERTURE_8M_ENABLE»); 

} 

1* --------------------------------------------------------------------------
INIT_APERTURE - set the apertures according to Mach 64 hardware 

This function selects the aperture according to the installed hardware 
for performance and functionality. This function is called by open_mode() 
each time a new mode is set. 

-------------------------------------------------------------------------- *1 
void init_aperture(void) 
{ 

II If the VGA controller is enabled, use VGA aperture. If it is disabled, 
II use the linear aperture. 
if (querydata.vga_type == VGA_ENABLE) 
{ 

} 

else 
{ 

II Enable VGA aperture 
outpw(ioCONFIG_CNTL, inpw(ioCONFIG_CNTL) I VGA_APERTURE_ENABLE); 

II Enable linear aperture 
outpw(ioCONFIG_CNTL, inpw(ioCONPIG_CNTL) I APERTURE_4M_ENABLE); 
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} 

} 

1* --------------------------------------------------------------------------
UPDATE_APERTURE_STATUS - update aperture status for PGL register access 

This function is always called when a new mode is set through open_mode(). 
The aperture status information in the MODECFG structure is updated 
according the current aperture settings of the Mach 64 hardware. This 
function is also useful if the aperture settings change during an active 
session. The aperture status information is used by the sample functions to 
determine the method of access for the Mach 64 memory mapped registers. 

-------------------------------------------------------------------------- *1 
void update_aperture_status(void) 
{ 

int config1, config2; 

1* ---- determine status of VGA and linear apertures ---- *1 
config1 = inpw(ioCONFIG_CNTL}; 
config2 = inpw(ioCONFIG_CNTL+2); 

II determine addresses and offsets for linear aperture 
modeinfo.aperture_address = (unsigned long) (config1 & Ox3ffO); 
modeinfo.aperture_address = modeinfo.aperture_address « 18; 
if «config1 & APERTURE_4M_ENABLE) == APERTURE_4M_ENABLE} 
{ 

114M size 
modeinfo.linear_memreg_offset = Ox3ffcOO; 
modeinfo.linear_aperture_size = APERTURE_4M_ENABLE; 

} 

else 
{ 

118M size 
modeinfo.linear_memreg_offset = Ox7ffcOO; 
modeinfo.linear_aperture_size = APERTURE_8M_ENABLE; 

} 

II determine linear aperture status and address 
if «config1 & 3) != 0) 
{ 

modeinfo.linear_aperture~status = LlNEAR_APERTURE_ENABLED; 
} 

else 
{ 

} 

modeinfo.linear_aperture_status = LINEAR_APERTURE_DISABLED; 

II determine addresses and offsets for vga aperture 
modeinfo.vga_memreg_offset = OxbOOOfcOO; II segment:offset 

II determine vga aperture status 
if ({config1 & VGA_APERTURE_ENABLE) == 
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} 

{ 

} 

else 
{ 

} 

INIT.C 

1* --------------------------------------------------------------------------
QUERY_HARDWARE - query the Mach 64 hardware and fill a global query 

structure 

This function calls the Mach 64 ROM to fill a global query structure that 
is used by other functions. It should be called before using any other 
function including init_aperture() and open_mode(). The return code should 
be checked before proceeding. 

Returns: 

NO_ERROR 
YES_ERROR 

- the query structure has been successfully filled 
- an error has occurred 

-------------------------------------------------------------------------- *1 
int query_hardware(void) 
{ 

int structure_size, error; 
unsigned char far *ptr; 
QUERY_STRUCTURE far * que ry--l?tr; 

II assume error 
error = YES_ERROR; 

II call the BIOS query functions to obtain its size and contents 
structure_size = get_query_size(HEADER_ONLY); 
if (structure_size != 0) 
{ 

II allocate memory buffer for query structure 
ptr = (unsigned char far *) malloc (structure_size); 
if (ptr != NULL) 
{ 

} 

II call the BIOS to fill memory 
if (fill_query_structure(HEADER_ONLY, ptr) == NO_ERROR) 
{ 

} 

II fill global query structure from memory buffer 
query--l?tr = (QUERY_STRUCTURE far *) (ptr); 
memcpy(&querydata, query--l?tr, sizeof(QUERY_STRUCTURE»; 

II set no error condition 
error = NO_ERROR; 

free (ptr) ; 

© 1993 A TI Technologies Inc. 
Proprietary and Confiaential 

PRG888GXO-01 
F-S7 



INIT.C 

} 

return (error); 

1* --------------------------------------------------------------------------
SET_PACKED_PIXEL - set VGA controller into packed pixel mode 

The VGA controller is normally set in planar mode. Data transfer 
through the VGA aperture (low and high 32K pages) requires that the 
VGA controller be set in a packed pixel mode where the pixel data 
is arranged contigiously. 

-------------------------------------------------------------------------- *1 
void set-packed-pixel(void) 
{ 

} 

union REGS regs; 

II set VGA controller into packed pixel mode by setting superVGA mode 62h 
regs.x.ax = Ox62; 
int86(Ox10, «regs, «regs); 

II set VGA controller space to 128k (AOOOOh-BPPPPh) - this is necessary 
II to allow access to GUI registers in VGA space (BFCOOh) since setting 
II mode 62h sets VGA controller space to 64K (AOOOOh-APPPFh). 
outp(Ox3ce, 6); 
outp{Ox3cf, 1); 
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MfMRfG.C 

1*========================================================================== 
MEMREG.C 

MACH 64 functions to access the memory mapped registers. 

copyright (c) 1993 ATI Technologies Inc. All rights reserved 

=========================================================================*1 

#include <stdio.h> 
#include <stdlih.h> 
#include <string.h> 
#include <conio.h> 
#include <dos.h> 

#include "atim64.h" 
#include "sample.h" 

1* --------------------------------------------------------------------------
APP_REGW - write to a memory mapped register through the linear aperture. 

See REGW(} for method description. 

-------------------------------------------------------------------------- *1 
void app_regw(unsigned int regindex, unsigned long regdata} 
{ 

unsigned long appaddr; 
unsigned long *dataptr; 

II calculate aperture address 
appaddr = modeinfo.aperture_address + modeinfo.linear_memreg_offset + 

regindex; 

} 

II setup dataptr to write from 
dataptr = &regdata; 

movemem(dataptr, appaddr, 2, 1}; 

1* --------------------------------------------------------------------------
APP_REGR - read from a memory mapped register through the linear aperture. 

See REGR(} for method description. 

-------------------------------------------------------------------------- *1 
unsigned long app_regr(unsigned int regindex} 
{ 

unsigned long appaddr, regdata; 
unsigned long *dataptr; 

II calculate aperture address 
appaddr = modeinfo.aperture_address + modeinfo.linear_memreg_offset + 
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regindex; 

} 

II setup dataptr to read to 
dataptr = &regdata; 

movemem(dataptr, appaddr, 2, 0); 

return (regdata); 

1* --------------------------------------------------------------------------
REGW - write to a memory mapped register through an available aperture. 

This function will provide write access to the memory mapped registers. 
Each register is 32 bits wide. The appropriate method is selected based 
which aperture is enabled. Preference is given to the small VGA aperture 
since this method will work on all bus types. It is assumed that one of 
the two apertures is enabled. 

VGA aperture method: 

This method will provide write access on all bus types. It is assumed 
that the VGA aperture is enabled. The base address of the memory mapped 
registers is BOOO:FCOOh. Each register occupies 4 bytes. This is also 
the fastest method for real mode applications. 

Linear aperture method: 

This method will provide write access on all bus types except ISA. ISA 
will work if the linear aperture can be enabled without mapping to 
existing extended memory. It is assumed that the linear memory aperture 
is enabled. The base address of the memory mapped registers is (base 
aperture address + 3FFCOOh) for a 4M aperture size and (base aperture 
address + 7FFCOOh) for an 8M aperture size. Each register occupies 4 
bytes. This method will impose a heavy performance hit since the memory 
mapped registers exist in extended memory above real mode space. 

-------------------------------------------------------------------------- *1 
void regw(unsigned lnt regindex, unsigned long regdata) 
{ 

if (modeinfo.vga_aperture_status == VGA_APERTURE_ENABLED) 
{ 

*«unsigned long far *)(VGA_REGISTER_BASE + regindex» = regdata; 
} 

else if (modeinfo.linear_aperture_status == LINEAR_APERTURE_ENABLED) 
{ 

app_regw(regindex, regdata); 
} 

1* --------------------------------------------------------------------------
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REGR - read from a memory mapped register through an available aperture. 

This function will provide read access to the memory mapped registers. 
Each register is 32 bits wide. The appropriate method is selected based 
which aperture is enabled. Preference is given to the small VGA aperture 
since this method will work on all bus types. It is assumed that one of 
the two apertures is enabled. 

VGA aperture method: 

This method will provide read access on all bus types. It is assumed 
that the VGA aperture is enabled. The base address of the memory mapped 
registers is BOOO:FCOOh. Each register occupies 4 bytes. This is also 
the fastest method for real mode applications. 

Linear aperture method: 

This method will provide read access on all bus types except ISA. ISA 
will work if the linear aperture can be enabled without mapping to 
existing extended memory. It is assumed that the linear memory aperture 
is enabled. The base address of the memory mapped registers is (base 
aperture address + 3FFCOOh) for a 4M aperture size and (base aperture 
address + 7FFCOOh) for an 8M aperture size. Each register occupies 4 
bytes. 

-------------------------------------------------------------------------- */ 
unsigned long regr(unsigned int regindex) 
{ 

} 

if (modeinfo.vga_aperture_status == VGA_APERTURE_ENABLED) 
{ 

return (*«unsigned long far *)(VGA_REGISTER_BASE + regindex»); 
} 

else if (modeinfo.linear_aperture_status == LlNEAR_APERTURE_ENABLED) 
{ 

return(app_regr(regindex»; 
} 

1* --------------------------------------------------------------------------
lOW - write to an io mapped register in 32 bit wide data. 

This function will write to an 10 register in 32 bits. This is done in 
two 16 bit writes - first to the low word io address, then to the upper 
word address. 

-------------------------------------------------------------------------- */ 
void iow(unsigned int ioaddr, unsigned long iodata) 
{ 

} 

outpw(ioaddr, (unsigned int) (iodata « Oxffff»; 
outpw(ioaddr+2, (unsigned int) «iodata » 16) & Oxffff»; 
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/* --------------------------------------------------------------------------
lOR - read from an io mapped register in 32 bit wide data. 

This function will read an io register in 32 bits. This is done in 
two 16 bit read - first from the low word io address, then from the upper 
word address. 

-------------------------------------------------------------------------- */ 
unsigned long ior(unsigned int ioaddr) 
{ 

unsigned long regdata; 

regdata = (unsigned long) (inpw(ioaddr+2»; 
regdata = (unsigned long) «regdata « 16) I (inpw(ioaddr»); 

return (regdata); 
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WAlle 

1*========================================================================== 
WAIT.C 

MACH 64 functions to wait for engine idle 

Copyright (c) 1993 ATI Technologies Inc. All rights reserved 

=========================================================================*1 
#include <stdio.h> 
#include <stdlib.h> 
#include <string.h> 
#include <conio.h> 
#include <dos.h> 

#include Ilatim64.h" 
#include II sample .h" 

unsigned long fifo_stat; 
unsigned long gui_stat; 

1* --------------------------------------------------------------------------
WAIT_FOR_IDLE - wait until engine active bit is idle. 

This function uses the DOS tick counter to serve as a timeout clock. If 
the engine is in a lockup condition, the busy bit may stay set. In this 
case, a timeout will occur, an error message will occur, and the program 
will terminate. 

-------------------------------------------------------------------------- *1 
void wait_for_idle{void) 
{ 

} 

unsigned int starttick, endtick; 

II insure fifo is empty before waiting for engine idle 
wait_for_fifo(16); 

starttick = *({unsigned int far *)(DOS_TICK_ADDRESS»; 
endtick = start tick; 
while {{regr(GUI_STAT} & ENGINE_BUSY) != ENGINE_IDLE) 
{ 

} 

endtick = *{(unsigned int far *)(DOS_TICK_ADDRESS»; 
if (abs(endtick - starttick) > IDLE_TIMEOUT) 
{ 

} 

fifo_stat = regr{FIFO_STAT); 
gui_stat = regr(GUI_STAT); 
ter.minate{BAD_IDLE); 
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1* --------------------------------------------------------------------------
WAIT_FOR_FIFO - wait n empty FIFO entries. 

The FIFO contains upto 16 empty entries. The 'entries' value must be 
1 to 16. This function implements the same timeout mechanism as the 
Waitforidle() function. 

-------------------------------------------------------------------------- *1 
void wait_for_fifo(int entries) 
( 

} 

unsigned int starttick, endtick; 

starttick = *«unsigned int far *)(DOS_TICK_ADDRESS»; 
endtick = starttick; 
while «regr(FIFO_STAT) « Oxffff) > «unsigned int) (Ox8000 » entries») 
{ 

endtick = *«unsigned int far *)(DOS_TICK_ADDRESS»; 
if (abs(endtick - starttick) > FIFO_TIMEOUT) 
{ 

} 

fifo_stat = regr(FIFO_STAT); 
gui_stat = regr(GUI_STAT); 
ter.minate(BAD_FIFO); 

1* --------------------------------------------------------------------------
TERMINATE - ter.minate the program due to a timeout from Waitforidle() or 

Waitforfifo(). 

-------------------------------------------------------------------------- *1 
void ter.minate(int idle-problem) 
{ 

II disable accelerator and switch back to VGA mode 
close_mode(); 

II print error message 
if (idle-problem == BAD_IDLE) 
{ 

printf("Error. Timeout exceeded for engine idle.\n"); 
} 

else II BAD_FIFO 
{ 

printf("Error. Timeout exceeded for engine fifo.\n"); 
} 

printf("Status at error:\n"); 
printf(" Idle status %08lx\n", gui_stat « 1); 
printf(" Fifo status %08lx\n", fifo_stat « Oxffff); 
printf(" Fifo overflow: %08lx\n", fifo_stat » 31); 

exit (1); 
} 
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MOVEMEM.ASM 

=========================================================================== 
; MOVEMEM.ASM 
; 

Routine to move a block of data from or to extended memory. This routine 
will typically be used to write and read from the MACH64 aperture memory. 

Compiling: 
; masm IMI ID<memory model> movemem.asm; 
; <memory model> = mem_S for SMALL model, 

; 

mem_M for MEDIUM model, 
mem_L for LARGE model 

; Copyright (c) 1993 ATI Technologies Inc. All rights reserved 
=========================================================================== 

IFDEF mem_S 
PARM 
ELSE 
PARM 
ENDIF 

equ 

equ 

IFDEF menLS 
.MODEL SMALL, C 
ELSEIFDEF mem_M 
.MODEL MEDIUM, C 
ELSE 
.MODEL LARGE, C 
ENDIF 

• DATA 

EVEN 

4 

6 

; gdt 
gdt dw 

dw 
source_len dw 
source addr_Iow dw 
source_addr_hi db 

source_access db 
source_addr_ext dw 
target_len dw 
target_addr_low dw 
target_addr_hi db 
target_access db 
target_addr_ext dw 

dw 
dw 

• CODE 

© 1993 A TI Technologies Inc. 
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; passed parameters start at bp+4 for small model 

passed parameters start at bp+6 for other models 

structure 
0,0,0,0 
0,0,0,0 
Offffh 
? 

? 

93h 
0 
Offffh 
? 

? 

93h 
0 
0,0,0,0 
0,0,0,0 

required for INT 15h, function 87h call 

; set to Offffh 
; 24 bit address 

; set to 93h 
; 386/486 address extensions 
; set to Offffh 
; 24 bit address 

; set to 93h 
; 386/486 address extensions 
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.286 

; Macro for 'call' model handling 
Mcall macro routine 
IFDEF mem_S 

call NEAR PTR routine 
ELSE 

call FAR PTR routine 
ENDIF 

endm 

KOVEMEM - Move a block of data to or from an extended address (at or above 
the ~eg memory boundary). Int lSh, function 87h is used for this 
function. The input parameters are fetched from the stack. 

Inputs FAR PTR: memory buffer address (seg.ment:offset), 
extended physical memory address, DWORD 

WORD 
WORD 

number of words to transfer «= 32767 words), 
transfer direction flag 

o -> READ (extended memory to memory buffer) 
1 -> WRITE (memory buffer to extended memory) 

Outputs: Return value from Int lSh, function 87h in ax 
; 0 for success, 

>0 for error code 

C declaration for this function: 

int movemem{void far *ptr, 
; unsigned long dest, 
; unsigned int nwords, 
; int direction); 

The memory buffer address pointer is expected in seg.ment:offset format. The 
; 'dest' parameter is expected in physical address format. 

; ------------------------------------~----------------- ---------------------

IFDEF mem_S 
movemem 
ELSE 
movemem 
ENDIF 
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public movemem 

proc near 

proc far 

; create frame pointer 
push bp 
mov bp, sp 

; save registers used 
push bx 
push cx 
push dx 
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push di 
push si 
push es 

; retrieve direction flag in di 
mov di, WORD PTR [bp+PARM+10] 

; setup gdt structure 
mov source_len, Offffh 
mov target_len, Offffh 
mov source_access, 93h 
mov target_access, 93h 

; calculate physical address from PTR address for GDT in dx:cx 
mov dx, WORD PTR [bp+PARM+2] ; segment of PTR address 
mov cx, dx 
c1c 
shr 
sh1 
mov 
add 
jnc 
inc 

dx, 
cx, 
ax, 
cx, 
mml 
dx 

Och 
4 
WORD 
ax 

PTR [bp+PARM] ; load offset of PTR address 

; put extended physical memory address in bx:ax 
mov ax, WORD PTR [bp+PARM+4] load low word of address 
mov bx, WORD PTR [bp+PARM+6] ; load high word of address 

; fill in address depending on direction flag 
cmp di, 0 ; 0 = read 
je mm2 

; WRITE: source = mem buffer, target = extended mem address 
mov 
mov 
xor 
mov 
mov 
mov 
xor 
mov 
jmp 

; READ: 
mov 
mov 
xor 

source_addr_1ow, cx 
source_addr_hi, d1 
d1, d1 
source_addr_ext, dx 
target_addr_1ow, ax 
target_addr_hi, b1 
b1, b1 
target_addr_ext, bx 
mm3 

source = extended mem address, target = mem buffer 
source_addr_1ow, ax 
source_addr_hi, b1 
b1, b1 

mov source_addr_ext, bx 
mov target_addr_1ow, cx 
mov target_addr_hi, d1 
xor d1, d1 
mov target_addr_ext, dx 
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mm3: 

movemem 
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; setup registers and call INT lSh, function 87h, gdt = es:si 
mov ex, WORD PTR [bp+PARM+8] ; load word transfer count 
mov si, offset ds:gdt 
push ds 
pop es 
clc 
mov ah, 87h 
int lSh 

; setup return value 
mov al, ah 
xor ah, ah 

; restore saved registers 
pop es 
pop . si 
pop di 
pop dx 
pop cx 
pop bx 

; remove frame pointer 
mov sp, bp 
pop bp 

ret 

endp 

end 
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/*=========================================================================== 
PALETTE.C 

Functions to set, get, and initialize the palette. 

Copyright (c) 1993 ATI Technologies Inc. All rights reserved 

=========================================================================*/ 
#include <stdlib.h> 
#include <stdio.h> 
#include <string.h> 
#include <conio.h> 
#include <dos.h> 

#include Ilatim64.h" 
#include II sample. h" 

/* --------------------------------------------------------------------------
SET_PALETTE - set a palette entry. 

This function sets a specific palette entry. Each component has a range 
of 0 to 255. The index has a range of 0 to 255. 

-------------------------------------------------------------------------- */ 
void set-palette{int indexl PALETTE entry) 
{ 

} 

/* set DAC write index */ 
outp(ioDAC_REGS, index); 

/* set red component */ 
outp(ioDAC_REGS+l, entry.red); 

/* set green component */ 
outp(ioDAC_REGS+l, entry.green); 

/* set blue component */ 
outp(ioDAC_REGS+1 1 entry.blue); 

/* --------------------------------------------------------------------------
GET_PALETTE - get a palette entry. 

This function gets a specific palette entry. Each component has a range 
of 0 to 255. The index has a range of 0 to 255. 

-------------------------------------------------------------------------- */ 
PALETTE get-palette(int index) 
{ 

PALETTE entry; 

/* set DAC read index */ 
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} 

outp(ioDAC_REGS+3, index); 

1* get red component *1 
entry.red = inp(ioDAC_REGS+1); 

1* get green component *1 
entry.green = inp(ioDAC_REGS+1); 

1* get blue component *1 
entry.blue = inp(ioDAC_REGS+1}; 

return (entry); 

1* --------------------------------------------------------------------------
INIT_PALETTE - Set the palette to default values. 

This function initializes the palette table by setting the entries to a 
set of default values. The first 16 entries are set to EGA/VGA colors. Each 
EGA/VGA color is replicated 16 times to fill the 256 palette entries. 

-------------------------------------------------------------------------- *1 
void init-palette(void) 
{ 

int i, j, index; 
PALETTE entry[16] = 
{ 

{ 0, 0, O}, II black 
{ 0, 0, 168}, II blue 
{ 0, 168, O}, II green 
{ 0, 168, 168}, II cyan 
{ 168, 0, O}, II red 
{ 168, 0, 168}, II magenta 
{ 168, 168, O}, II brown 
{ 168, 168, 168}, II light gray 
{ 84, 84, 84}, II gray 
{ 0, 0, 255}, II light blue 
{ 0, 255, O}, II light green 
{ 0, 255, 255}, II light cyan 
{ 255, 0, O}, II light red 
{ 255, 0, 255}, II light magenta 
{ 255, 255, O}, II yellow 
{ 255, 255, 255} II white 

} ; 

II set first 16 entries 
for (index = 0; index < 16; index++) 
{ 

set-palette(index, entry[index]); 
} 

II set other entries by replicating the first 16 entries 
index = 16; 
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} 

for (1 = 1; 1 < 16; 1++) 
{ 

} 

for (j = 0; j < 16; j++) 
{ 

set-palette(1ndex, entry[1]); 
1ndex++; 

© 1993 A TI Technologies Inc. 
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ROMCALLS.ASM 

=========================================================================== 
ROMCALLS.ASM 

; 

; Interface routines to access MACH64 ROM services. 
; 

; 

Compiling: 
masm IMl ID<memory model> romcalls.asm; 

<memory model> = mem_S for SMALL model, 
mem_M for MEDIUM model, 
mem_L for LARGE model 

Copyright (c) 1993 ATI Technologies Inc. All rights reserved 
; =========================================================================== 

include atim64.inc 

IFDEF mem_S 
PARM equ 
ELSE 
PARM equ 
ENDIF 

IFDEF mem_S 
• MODEL SMALL, C 
ELSEIFDEF mem_M 
.MODEL MEDIUM, C 
ELSE 
• MODEL LARGE, C 
ENDIF 

• DATA 

ati_sig db 
rom_addr dw 

dw 
db 

• CODE 
.286 

4 passed parameters 

6 passed parameters 

1761295520', 0 
64h 
OcOOOh 
0 

; Macro for Icall' model handling 
Mcall macro routine 
IFDEF mem_s 

ELSE 

ENDIF 
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call NEAR PTR routine 

call FAR PTR routine 

endm 

start at bp+4 for small model 

start at bp+6 for other models 
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; ---------------------------------------------------------------------------

; 

; Check if ROM has ATI signature. Nor.mally, the starting location of the 9 
character signature is at ROM_SEGMENT:0031h. In an MCA system, this is not 

; the case and can be anywhere in the first 128 bytes of the ROM. Por this 
; reason, a signature scan method is used. 
; 

; Inputs : none 

; outputs: Returns 1 in ax if signature was found, 0 if not 
; ---------------------------------------------------------------------------

IPDEP mem_S 
is_ati_rom 
ELSE 
is_ati_rom 
ENDIP 

sig_check: 

public i s_at i_rom 

proc near 

proc far 

; save registers used 
push bx 
push cx 
push dx 
push di 
push si 
push es 

; setup ati signature string scan 
Mcall rom_base ; get rom segment in ax 
mov dx, 0 ; assume no ATI ROM 
push ax ; setup ROM search segment es 
pop es 
mov s1, 0 ; start search at rom_seg:OOOOh 
mov d1, offset ati_s1g ; compare with ati_sig string 
mov bl, byte ptr ds:[di] ; load first character of string 
mov cx, 128 ; search first 128 bytes of ROM 

mov aI, byte ptr es:[si] ; get byte from ROM 
cmp aI, bl ; does first character match 
jne next_char 

; compare with ati signature string 
push si ; save si 
mov dx, 
mov di, 
inc di 
inc si 

mov aI, 
mov ah, 
inc si 
inc di 

1 
offset ati_sig 

byte ptr es: [si] 
byte ptr ds: [di] 

; assume ATI ROM 
; compare with ati_sig string 
; start at second character 

© 1993 A TI Technologies Inc. 
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cmp ah, 0 o = end of string 
je end_check 
cmp al, ah 
je sig_check 
mov dx, 0 ; not ATI ROM 

end_check: 
pop si ; restore si 
cmp dx, 0 ; check for string match 
jne sig_found 

next_char: 
inc si 
loop match_chk 

sig_found: 
mov ax, dx ; 0 = not found, 1 = found 

; restore saved registers 
pop es 
pop si 
pop di 
pop dx 
pop cx 
pop bx 

ret 

is_ati_rom endp 

; ---------------------------------------------------------------------------

; 

i Retrieve base segment of MACH64 ROM. 
; 

; Inputs : none 
; 

; Outputs: Returns base rom segment in ax (usually COOOh or C800h) 

IFDEF mem_S 
rom_base 
ELSE 
rom_base 
ENDIF 
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public rom_base 

proc near 

proc far 

; save registers used 
push cx 
push dx 

; retrieve rom segment address from MACH64 register 
mov dx, iOSCRATCH_REGl 
in al, dx 
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and al, 7Fh 
mov ah, 0 
mov cl, 7 
shl ax, cl 
add ax, OCOOOh 

; restore saved registers 
pop dx 
pop cx 

ret 

endp 

; ------------------------------------------------------ ------------~--------

; 

; Load accelerator mode parameters to determine the mode to be invoked by a 
; following call to SET_DISPLAY_MODE. Input parameters are fetched from the 
; stack. 
; 

; Inputs WORD resolution code 
; CH = 12h - 640x480 
; CH = 6Ah - 800x600 
; CH = 55h - 1024x768 
; CH = 83h - 1280x1024 
; 

; WORD pitch code 
; CL [bits 7-6] = 0 - 1024 
; CL [bits 7-6] = 1 - don't change 
; CL [bits 7-6] = 2 - pitch size = resolution width 
; 

; WORD deep color code 
; CL [bits 3-0] = 1 - 4 bpp 
; CL [bits 3-0] = 2 - 8 bpp 
; CL [bits 3-0] = 3 - 15 bpp (555) 
; CL [bits 3-0] = 4 - 16 bpp (565) 
; CL [bits 3-0] = 5 - 24 bpp 
; CL [bits 3-0] = 6 - 32 bpp 
; 

; outputs: Returns error code in ax 
; AX = 0 - no error 
; AX = 1 - function complete with error 
; AX = 2 - function not supported 
; 

; ---------------------------------------------------------------------------
public load_mode-par.ms 

IFDEF mem_S 
load_mode-par.ms proc near 
ELSE 
load_mode-par.ms proc far 

© 1993 A TI Technologies Inc. 
Proprietary and Confiaential 

PRG888GXO-O 1 
F-75 



ROMCALLS.ASM 

ENDIF 
; create frame pointer 
push bp 
mov bp, sp 

; save registers used 
push ex 

; setup parameters for call to ATI rom 
Mcal1 rom_base ; get rom segment in ax 
mov rom_addr+2, ax 
mov ax, WORD PTR [bp+PARM] get resolution code 
mov eh, al 
mov ax, WORD PTR [bp+PARM+2] ; get pitch code 
sh1 a1, 6 
mov c1, al 
mov ax, WORD PTR [bp+PARM+4] ; get deep color code 
and al, 7 
or cl, al 
mov ax, 0 ; function code 0 
mov rom_addr, 64h 
call DWORD PTR rom_addr ; call ROM 

; setup error code in AL 
mov al, ah 
xor ah, ah 

; restore saved registers 
pop cx 

; remove frame pOinter 
mov sp, bp 
pop bp 

ret 

load_mode-parms endp 

Set display to accelerator (after a call to LOAD_MODE_PARMS{» or VGA mode. 
; Input parameters are fetched from the stack. 

Inputs : WORD display mode 
CL = 0 - VGA 
CL = 1 - Accelerator 

; 

; Outputs: Returns 

; 
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AX = 
AX = 
AX = 

0 
1 
2 

error code in ax 

- no error 

- function complete with 
- function not supported 

error 
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; 

i ---------------------------------------------------------------------------

IFDEF mem_S 
set_disp1ay_mode proc near 
ELSE 
set_disp1ay_mode proc far 
ENDIF 

; create frame pointer 
push bp 
mov bp, sp 

; save registers used 
push cx 

i setup parameters for call to ATI rom 
Mca11 rom_base get rom segment in ax 
mov rom_addr+2, ax 
mov ax, WORD PTR [bp+PARM] get display mode flag 
mov c1, a1 
mov ax, 1 function code 1 
mov rom_addr, 64h 
call DWORD PTR rom_addr call ROM 

; setup error code in AL 
mov a1, ah 
xor ah, ah 

; restore saved registers 
pop cx 

; remove frame pointer 
mov sp, bp 
pop bp 

ret 

i ----------------~------------------------------------- ---------------------

; 

Load accelerator mode parameters . are fetched from the stack. , 
; 

; Inputs : WORD resolution code 
; CH = 12h - 640x480 

CH = 6Ah - 800x600 
CH = SSh - 1024x768 

; CH = 83h - 1280xlO24 

© 1993 A TI Technologies Inc. 
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; WORD pitch code 
; CL [bits 7-6] = 0 - 1024 
; CL [bits 7-6] = 1 - don't change 

CL [bits 7-6] = 2 - pitch size = 

; WORD deep color code 
CL [bits 3-0] = 1 - 4 bpp 
CL [bits 3-0] = 2 - 8 bpp 

; CL [bits 3-0] = 3 - 15 bpp (555) 
CL [bits 3-0] = 4 - 16 bpp (565) 
CL [bits 3-0] = 5 - 24 bpp 
CL [bits 3-0] = 6 - 32 bpp 

Outputs: Returns error code in ax 
AX = 0 - no error 
AX = 1 - function complete with 
AX = 2 - function not supported 

IFDEF mem_S 
load and set_mode proc near 
ELSE 
load_and_set_mode proc far 
ENDIF 

; create frame pointer 
push bp 
mov bp, sp 

; save registers used 
push cx 

resolution width 

error 

; setup parameters for call to ATI rom 
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Mcall rom_base get rom segment in ax 
mov rom_addr+2, ax 
mov ax, WORD PTR [bp+PARM] ; get resolution code 
mov ch, al 
mov ax, WORD PTR [bp+PARM+2] ; get pitch code 
shl aI, 6 
mov cl, al 
mov ax, WORD PTR [bp+PARM+4] ; get deep color code 
and aI, 7 
or cl, al 
mov ax, 2 function code 2 
mov rom_addr, 64h 
call DWORD PTR rom_addr call ROM 

; setup error code in AL 
mov aI, ah 
xor ah, ah 
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; restore saved registers 
pop cx 

; remove frame pointer 
mov sp, bp 
pop bp 

ret 

; ---------------------------------------------------------------------------

; 

; Retrieve the query size in bytes to reserve for a subsequent call to 
; FILL_QUERY_STRUCTURE. The size of the header or header « mode tables can be 
; retrieved. Input parameters are fetched from the stack. 
; 

; Inputs : WORD information type 
; CL = 0 - header information only 
; CL = 1 - header and mode table information 
; 

; Outputs: Returns size in bytes in ax 
; AX = size in bytes 
; or 
; AX = 0 if the function returns with an error 
i ---------------------------------------------------------------------------

IFDEF mem_S 
get_query_size proc near 
ELSE 
get_query_size proc far 
ENDIF 

; create frame pointer 
push bp 
mov bp, sp 

; save registers used 
push ex 

; setup parameters for 
Mcall rom_base 
mov rom_addr+2, ax 

call to ATI 

mov ax, WORD PTR [bp+PARM] 
mov cl, al 
mov ax, 8 
mov rom_addr, 64h 
call DWORD PTR rom_addr 

; check for errors in AH 
cmp ah, 0 
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rom 
; 

; 

; 

get rom segment in ax 

get info 

function 

call ROM 

type 

code 

flag 

8 
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; error: set ax to zero 
mov ax, 0 
jmp qsize_exit 

; no error: move size from cx to ax 
mov ax, cx 

; restore saved registers 
pop ex 

; remove frame pointer 
mov sp, bp 
pop bp 

ret 

; 

Fill a query structure containing information about the installed hardware. 
This function should be called after called GET_QUERY_SIZE and with the 
same information type flag. This insures that the structure is large 
enough to hold the fill information. Input parameters are fetched from the 
stack. 

Inputs WORD infor.mation type 
CL = 0 - header information only 
CL = 1 - header and mode table information 

PAR POINTER address of structure to be filled (DX:BX) 

Outputs: Returns error code in ax 
AX = 0 - no error 

; AX = 1 - function complete with error 
AX = 2 - function not supported 

IPDEP mem_S 
fill_query_structure proc near 
ELSE 
fill_query_structure proc far 
ENDIP 
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; create frame pointer 
push bp 
mov bp, sp 
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; save registers used 
push bx 
push cx 
push dx 

; setup parameters for call to ATI rom 
Mcall rom_base ; get rom segment in ax 
mov 
mov 
mov 
mov 
mov 
mov 
call 

rom_addr+2, ax 
cx, WORD PTR [bp+PARM] 
bx, WORD PTR [bp+PARM+2] 
dx, WORD PTR [bp+PARM+4] 
ax, 9 
rom_addr, 64h 
DWORD PTR rom_addr 

; setup-error code in AL 
mov aI, ah 
xor ah, ah 

; restore saved registers 
pop dx 
pop cx 
pop bx 

; remove frame pointer 
mov sp, bp 
pop bp 

ret 

end 
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; 

; 

; 

; 

; 

get info type flag 
get offset of address 
get segment of address 
function code 9 

call ROM 
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; =========================================================================== 
; VINT.ASM 
; 

; Interface routines to handle MACH64 CRTC vertical interrupts. 
; 

; Compiling: 
; masm IMl ID<memory model> romcalls.asm; 
; <memory model> = mem_S for SMALL model, 
; mem_M for MEDIUM model, 
; mem_L for LARGE model 
; 

; Copyright (c) 1993 ATI Technologies Inc. All rights reserved 
=========================================================================== 

include •• \util\atim64.inc 

IFDEF mem_S 
PARM equ 4 passed parameters start at bp+4 for small model 
ELSE 
PARM equ 6 ; passed parameters start at bp+6 for other models 
ENDIF 

IFDEF mem_S 
• MODEL SMALL, C 
ELSEIFDEF mem_M 
.MODEL MEDIUM, C 
ELSE 
• MODEL LARGE, C 
ENDIF 

• DATA 

• CODE 
.286 

; Macro for 'call' model handling 
Mcall macro routine 
IFDEF mem_S 

call NEAR PTR routine 
ELSE 

call FAR PTR routine 
ENDIF 

endm 

; ---------------------------------------------------------------------------

; 

; Enable the vertical blank interrupt bit. 
; 
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; Inputs : none 

; Outputs: none 
; ---------------------------------------------------------------------------

public enable_vblankint 

IFDEF mem_S 
enable_vblankint proc 
ELSE 
enable_vblankint proc 
ENDIF 

near 

far 

; save registers used 
push dx 

; set vertical blank interrupt 
mov dx, ioCRTC_INT_CNTL 
in al, dx 
or al, 2 
out dx, al 

; restore saved registers 
pop dx 

ret 

enable_vblankint endp 

bit 

; ---------------------------------------------------------------------------
; DISABLE_VBLANKINT 
; 

; Enable the vertical blank interrupt bit. 
; 

; Inputs none 
; 

; outputs: none 

; ------------------------------------------------------ -----------------~---

public disable_vblankint 

IFDEF mem_S 
disable_vblankint proc 
ELSE 
disable_vblankint proc 
ENDIF 

near 

far 

; save registers used 
push dx 

. clear vertical blank interrupt , 
mov dx, 
in al, 
and al, 
out dx, 
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ioCRTC_INT_CNTL 
dx 
Ofbh 
al 

bit 
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; restore saved registers 
pop dx 

ret 

disable_vblankint endp 

; Wait until vertical blank interrupt bit is set. It is assumed that the 
vertical blank interrupt enable bit is set. 

; 

Inputs : none 

Outputs: none 

IFDEF mem_S 
wait_for_vblank proc 
ELSE 

near 

wait_for_vblank proc 
ENDIF 

far 

; save registers used 
push dx 

; ack vertical blank interrupt 
mov dx, ioCRTC_INT_CNTL 
in aI, dx 
or aI, 6 
out dx, al 

; wait until it gets set again 
chkvblank: 

in aI, dx 
and al, 4 
cmp aI, 4 
jne chkvblank 

; restore saved registers 
pop dx 

ret 

wait for_vblank endp 

to clear it 

; ---------------------------------------------------------------------------

; 

; Inputs : WORD vertical line to set interrupt bit at. 
; 

PRG888GXO-O 1 
F-84 

© 1993 A TI Technologies Inc. 
Proprietary and Confidential 



VINT.ASM 

outputs: none 
; ---------------------------------------------------------------------------

public set_vline 

IFDEF mem_S 
set_vline proc near 
ELSE 
set_vline proc far 
ENDIF 

; create frame pointer 
push bp 
mov bp, sp 

; save registers used 
push dx 

; set vertical line to set interrupt bit at 
mov ax, WORD PTR [bp+PARM] 
mov dx, ioCRTC_VLINE_CRNT_VLINE 
out dx, ax 

; restore saved registers 
pop dx 

; remove frame pointer 
mov sp, bp 
pop bp 

ret 

endp 

ENABLEVLINEINT 

Enable the vertical line interrupt bit. 

Inputs none 
; 

; Outputs: none 
; ---------------------------------------------------------------------------

public enable_vlineint 

IFDEF mem_S 
enable_vlineint proc 
ELSE 
enable_vlineint proc 
ENDIF 

near 

far 

; save registers used 
push dx 

; set vertical line interrupt bit 
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mov dx, ioCRTC_INT_CNTL 
in al, dx 
or al, 8 
out dx, al 

; restore saved registers 
pop dx 

ret 

enable_vlineint endp 

; ---------------------------------------------------------------------------
DISABLEVLlNEINT 

; 

Enable the vertical blank interrupt bit. 

Inputs none 

Outputs: none 

public disable_vlineint 

IFDEF mem_S 
disable_vlineint proc 
ELSE 
disable_vlineint proc 
ENDIF 

near 

far 

; save registers used 
push dx 

; clear vertical line interrupt 
mov dx, ioCRTC_INT_CNTL 
in al, dx 
and al, Of7h 
out dx, al 

; restore saved registers 
pop dx 

ret 

disable_vlineint endp 

bit 

; ---------------------------------------------------------------------------

; 

; Wait until vertical line interrupt bit is set. It is assumed that the 
; vertical line interrupt enable bit is set. Also, it is assumed that the 
; CRTC_VLlNE vertical line has been previously set in the 
; CRTC_VLINE_CRNT_VLlNE register. 
; 
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; Inputs : none 

; Outputs: none 
i ---------------------------------------------------------------------------

IPDEP mem_S 
wait_for_vline 
ELSE 
wait_for_vline 
ENDIP 

proc 

proc 

near 

far 

; save registers used 
push dx 

; ack vertical line interrupt to clear it 
mov dx , ioCRTC_INT_CNTL 
in . al, dx 
or al, l8h 
out dx , al 

; wait until it gets set again 
chkvline: 

in al, dx 
and al, lOh 
cmp al, lOh 
jne chkvline 

; restore saved registers 
pop dx 

ret 

wait for_vline endp 

end 
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VINT.H 

/*=========================================================================== 
VINT.H 

C include file for functions in VINT.C 

Copyright (c) 1993 ATI Technologies Inc. All rights reserved 

===========================================================================*/ 

/* Routines in VINT.C */ 
void enable_vblankint(void}; 
void disable_vblankint(void}; 
void wait_for_vblank(void}; 

void set_vline(int vline}; 
void enable_vlineint(vo1d); 
void disable_vlineint(void}; 
void wait_for_vline(void}; 
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1*========================================================================== 
VTGA.C 

Routines to bring in a TGA file to video memory for the sample code examples. 

Copyright (c) 1993 ATI Technologies Inc. All rights reserved 

=========================================================================*1 
#include <stdio.h> 
#include <stdlib.h> 
#include <string.h> 
#include <conio.h> 

#include " •• \util\atim64.h" 
#include " •• \util \sample.h" 
#include "vtga.h" 

1*---------------------------------------------------------------------------
GET_TARGA_HEADER - load targa file header information 

Inputs filename, 
pointer to header structure 

Return codes: SUCCESS - success 
OPEN_ERROR - can't open file 

------------------------------------------------------ ---------------------*1 
int get_targa_header(char *filename, TARGA_HEADER *header) 
{ 

} 

FILE *TargaFile; 

II open targa file 
TargaFile = fopen(filename, arb"); 
if (TargaFile == NULL) 
{ 

return (OPEN~ERROR); 
} 

1/ check for support ability (type 1, 8 bpp, color map) 
fread(header, sizeof(TARGA_HEADER), 1, TargaFile); 

fclose(TargaFile); 

return (SUCCESS); 

1*---------------------------------------------------------------------------
SET_TARGA_PALETTE - load a targa image color table and set the palette 

Inputs : filename of targa image file 

© 1993 A TI Technologies Inc. 
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Return codes: SUCCESS - success 
OPEN_ERROR - can't open file 
IMAGE_TYPE_ERROR - targa file does not have color table 

Notes - a valid set accelerator mode is assumed 
- the image size is intended to be fairly small 
- accelerator mode is assumed to be 8 bpp 

---------------------------------------------------------------------------*1 
int set_targa-palette(char *filename) 
( 

} 

FILE *TargaFile; 
TARGA_HEADER header; 
PALETTE entry; 
int i; 

II open targa file 
TargaFile = fopen(filename, "rb"); 
if (TargaFile == NULL) 
{ 

return (OPEN_ERROR); 
} 

II check for support ability (type 1, 8 bpp, color map) 
fread(&header, sizeof(TARGA_HEADER), 1, TargaFile); 

II 
if 

} 

support check for type 1, 8 bpp, color map 
( (header. CIn_ type 1= 1) II 
(header. image_type 1= 1) II 
(header. pixel_depth 1= 8) II 
(header. image_coord -- 1) II 
(header. image_coord -- 3» 

II return error if image type is not supported (no color table) 
fclose(TargaFile); 
return (IMAGE_TYPE_ERROR); 

II read color map and setup palette for 8 bpp 
for (i = header.cm_origin; i < header.cm_length; i++) 
( 

} 

entry.blue = fgetc(TargaFile) » 2; 
entry. green = fgetc(TargaFile) » 2; 
entry. red = fgetc(TargaFile) » 2; 
set-palette{i, entry); 

fclose(TargaFile); 

II return to caller 
return (SUCCESS); 
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1*---------------------------------------------------------------------------
LOAD_TARGA - load a targa image into video memory 

Inputs filename of targa image file, 
(x, y) starting position (top-left corner), 
paletteflag (set or don't set for 8 bpp mode) -

NOSET_PALETTE or SET_PALETTE 

Return codes: SUCCESS - success 
OPEN_ERROR - can't open file 
MEMORY_ERROR - not enough memory for input buffer 
IMAGE_TYPE_ERROR - targa file is not supported 

Notes - a valid set accelerator mode is assumed 
- the image size is intended to be fairly small 
- accelerator mode is assumed to be 8 bpp 

---------------------------------------------------------------------------*1 
int load_targa{char *filename, int x, int y) 
{ 

FILE *TargaFile; 
TARGA_HEADER header; 
unsigned char *inbuffer; 
unsigned long temp1, temp2, temp3, temp', data; 
unsigned long totalbytes, hostwrts; 
int drawx, drawy, j; 
int shifter, remainder; 
int adder, error; 
unsigned char r, g, b; 
unsigned char value; 

II open targa file 
TargaFile = fopen{filename, "rb"); 
if (TargaFile == NULL) 
{ 

return (OPEN_ERROR); 
} 

II check for support ability (type 1, 8 bpp, color map) 
fread{&header, sizeof{TARGA_HEADER), 1, TargaFile); 

II support check for type 1, 8 bpp, color map 
error = 0; 
if ({header.em_type != 1) II 

(header. image_type != 1) I I 
(header.pixel_depth 1= 8) I I 
(header. image_coord == 1) I I 
(header.image_coord == 3» 

{ 

error++; 
} 
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II support check for type 2, 24 bpp, no color map 
if ({header. em_type 1 = 0) I I 

{ 

(header. image_type 1= 2) I I 
(header.pixe1_depth 1= 24) I I 
(header. image_coord -- 1) I I 
(header.image_coord -- 3» 

error++; 

II return error if image type is not supported 
if (error > 1) 
{ 

fclose{TargaFile); 
return (IMAGE_TYPE_ERROR); 

} 

II skip over color table if 8 bpp image type 
if (header.pixel_depth == 8) 
{ 

fseek{TargaFile, (unsigned long) {header.cm_length * 3), SEEK_CUR); 
} 

II open input buffer (image width * image pixel depth in bytes) 
inbuffer = (unsigned char *) ma1loc ({header.width + 1) * (header.pixel_depth 

I 8»; 
if (inbuffer == NULL) 
{ 

} 

printf{"Not enough memory to show targa fi1e.\n"); 
fclose{TargaFile); 
return (MEMORY_ERROR); 

II deter.mine if an additional host write is needed at the end of the loop 
remainder = 0; 

totalbytes = (unsigned long) {header. width) * (unsigned long) (header.height); 
hostwrts = totalbytes I 4; 
if ({hostwrts * 4) != tota1bytes) 
{ 

remainder++; 
} 

II setup engine for buffer to screen host data transfer 
wait_for_idle{); 
temp1 = regr{DP_SRC); 
temp2 = regr{DP_MIX); 
temp3 = regr{SRC_CNTL); 
temp4 = regr{DST_CNTL); 

regw{DP_SRC, FRGD_SRC_HOST); 
regw{DP_MIX, FRGD_MIX_S I BKGD_MIX_S); 
regw{SRC_CNTL, 0); 
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if (header. image_coord -- 0) 
{ 

} 

else 
{ 

} 

II bottom left 
regw(DST_CNTL, DST_Y_BOTTOM_TO_TOP I DST_X_LEFT_TO_RIGHT); 
regw(DST_X, x); 
regw(DST_Y, y + header.height - 1); 
regw(DST_HEIGHT, header.height); 
regw(DST_WIDTH, header.width); 

II top left 
regw(DST_CNTL, DST_Y_TOP_TO_BOTTOM I DST_X_RIGHT_TO_LEFT); 
regw(DST_X, x + header.width - 1); 
regw(DST_Y, y); 

regw(DST_HEIGHT, header.height); 
regw(DST_WIDTH, header.width); 

II main draw loop 
if (header.pixel_depth -- 24) 
{ 

} 

else 
{ 

} 

adder = 3; 

adder = 1; 

j = 0; 
shifter = 0; 
data = 0; 
for (drawy = 0; drawy < header.height; drawy++) 
{ 

II get next image scanline 
fread«unsigned char *)inbuffer, 

header.width * (header.pixel_depth I 8), 1, TargaFile); 

II get next line of pixels from input buffer 

VTGA.C 

for (drawx = 0; drawx < (header.width * (header.pixel_depth I 8»; drawx 
= drawx + adder) 

{ 

6) « Ox03»; 

if (header.pixel_depth == 24) 
{ 

II get 24 bpp data and convert to 8 bpp 
g = (unsigned char) (*(inbuffer + drawx) « Oxff); 
b = (unsigned char) (*(inbuffar + drawx + 1) « Oxff); 
r = (unsigned char) (*(inbuffer + drawx + 2) « Oxff); 

value = (unsigned char)«r« OxeO) I «g» 3) «Ox1c) I «b» 

} 

else 
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} 

} 

} 

{ 

II get 8 bit data 
value = (unsigned char) (*(inbuffer + drawx) & Oxff); 

} 

data = data I «unsigned long) (value) « shifter); 
shifter = shifter + 8; 

II accumulate 32 bits at a time before writing 
j++; 
if (j > 3) 
{ 

} 

wait_for_fifo(l); 
regw(HOST_DATAO, data); 
j = 0; 

shifter = 0; 
data = 0; 

II write remaining data if needed 
if (remainder != 0) 
{ 

} 

wait_for_fifo(l); 
regw(HOST_DATAO, data); 

II restore main engine context 
wait_for_idle(); 
regw(DP_SRC, templ); 
regw(DP_MIX, temp2); 
regw(SRC_CNTL, temp3); 
regw(DST_CNTL, temp4); 

II close buffers and targa file 
free(inbuffer); 
fclose(TargaFile); 

II return to caller 
return (SUCCESS); 
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VTGA.H 

VTCA.H 

1*========================================================================== 
VTGA.H 

Header for VTGA.C file. 

Copyright (c) 1993 ATI Technologies Inc. All rights reserved 

=========================================================================*1 

1* Return codes for targa 
#define SUCCESS 
#define OPEN_ERROR 
#define MEMORY_ERROR 
#define IMAGE_TYPE_ERROR 

1* Use BYTE alignment *1 
#pragma pack(l) 

typedef struct 
{ 

routines *1 
0 
1 
2 
3 

char id_1ength; 
char cm_type; 

II 
II 

file id length (follows header, if applicable) 
o = no color map, 1 = color map 

char image_type; II 1 = uncompressed, color map 
int cm_origin; II starting color map index 
int cm_length; II number of color map entries 
char cm_entrysize; II bits/co1or map entry 
int x_origin; II starting x position 
int y_origin; II starting y position 
int width; II image width in pixels 
int height; II image height in pixels 
char pixel_depth; II image bits per pixel (8, 16, 24) 
char image_coord; II image start coordinates 

II 0 - bottom left 
II 1 - bottom right 
II 2 - top left 
II 3 - top right 

1* Restore to WORD alignment *1 
#pragma pack ( ) 

1* Routines in VTGA.C *1 

int get_targa_header(char *fi1ename, TARGA_HEADER *header); 
int set_targa-pa1ette(char *fi1ename); 
int load_targa(char *fi1ename, int x, int y); 
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A 
al tern ate-fill 

B 

background 
Bresenham 

c 
clipping 
color source 
context 
CRTC 

D 
destination aligned 
destination com pare 

destination traj ectory 
direct color 
draw engine 

F 
foreground 

H 
host 
host data 
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linear frame buffer 
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L 
lineax frame buffer 

M 
mix 
monochrome 
monochrome source 

o 
offset 

p 
packed monochrome 
paged frame buffer 
palette 
pattern 
pitch 
pixel depth 
pseudocolor 

R 
ROP 

s 
scissoring 
side effect 
source aligned 
source compare 
source trajectory 

T 
tiling 
trajectory 
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Accelerator CRTC and DAC registers E-3 
Accelerator mode 2-12 

Engine initialization 
Sample code 2-13 

Memory aperture 2-12 
Using the BIOS to set 2-3 

Accessing the EEPROM 5-2 
Sample code 

reading and writing from 
EEPROM 5 .. 2 

Advanced topics 1 4-1 
CRT synchronization 

Single buffering (synchronized) 4-
22 

Advanced topics 2 5-1 
Advanced topics1 

CRT synchronization 
Double buffering (memory) 4-15 

Application performance 6-5 
ATIM64.H F-5 
ATIM64.INC F-l 
ATTR.cF-9 

B 
Backward compatibility 1-2 
BIOS interface 2-3 

Sample code 2-4 
BIOS services A-I 

Function 0, load accelerator CRTC 
parameters A-I 

Function Oah, return clock chip 
frequency table A-4 

Function OBh, program clock chip A-4 
Function OCh, set DPMS mode A-4 
Function ODh, return current DPMS 

state A-5 
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Function 5, memory aperture services 
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Function 9, device query A-4 
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Blits 2-57 
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Boot-time initialization 5-1 
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Sample code 2-30 
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Compilers 

Waiting for engine idle 
Sample code 2-31 

Waiting for sufficient FIFO entries 2-
30 

Compilers 
Assembler 

Microsoft MASM compiler F-I 
C 

Microsoft C compilers F-l 
Concurrency 6-1 
Constants 1-4 
Context chains 4-48 

Sample code 
Chain a blit and a line and halt 4-

48 
CRT controller (CRTC) 2-3 
CRT mode 

Designing a custom CRT mode 2-8 
CRT parameter table B-4 
CRT parameters C-l 

1024x768 56Hz non-interlaced C-7 
1024x768 60Hz non-interlaced C-8 
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1024x768 72Hz non-interlaced C-I0 
1024x768 76Hz non-interlaced C-IO 
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640x480 72Hz non-interlaced/32 C-2 
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800x600 60Hz non-interlaced C-5 
800x600 70Hz non-interlaced C-5 
800x600 72Hz non-interlaced C-6 
800x600 76Hz non-interlaced C-6 
800x600 89Hz interlaced C-3, C-4 
800x600 95Hz interlaced C-4 

CRT synchronization 4-15 
CRTC compatibility 2-3 
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DAC programming 5-3 
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5-4 
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Test mode 4, CRTC test 5-5 
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In the interrupt service routine for the 
system timer 4-15 

In the mainline application 4-15 
Sample code 4-16 

Double buffering (palette) 4-22 
DRAM 6-2 
Draw engine 2-12 

Destination trajectories and blits 2-12 
Draw engine context control registers E-4 
Draw engine contexts 2-47 

Chained 2-47 
Draw engine initialization 2-13 

Sample code 2-13 
Draw engine trajectory control registers E-

5 
Draw operations 2-57 

Blits 2-57 
Lines 2-57 
Style 1, simple drawing without using 

contexts 2-57 
Style 2, default context loads for every 

style of draw operation 
Sample code 2-58 

Style 2, drawing using restored 
contexts 2-58 

Style 3, all draw operations done with 

© 1993 ATI Technologies Inc. 
Proprietary and Confidential 



context chains 
Context chains 2-61 

Style 3, drawing using context chains 
2-61 

Draw speed 6-1 
DRAW.CF-38 
Drawing in packed 24 bit per pixel mode 4-

7 
Drawing Polygons 4-2 
Drawing polygons 4-1 

f 

EEPROM 
Accessing 5-2 

EEPROM data structure B-1 
EEPROM map B-1 

CRT parameter table B-4 
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EISA 6-2 
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PCI6-2 
VLB 6-2 

Features 1-1 
Fixed patterns 3-9 

Sample code 3-9 

G 

General pattern 3-3 
Sample code 3-3 

General pattern with rotation 3-4 
Sample code 3-4 

GLOB.CF-26 

H 
Hardware cursor 2-49 
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modes 2-49 

Sample code 2-50 
Host data consumption 2-35 
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PCI bus implementation 2-18 
Small apertures 2-18 

Sample code 2-19 
Standard 64k VGA aperture 2-18 

Lines 2-57 
Logical pixel data path 2-32 

M 
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BIOS interface 2-3 
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Non-volatile storage 2-8 
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Off-screen memory management 4-47 
Operating modes 

Accelerator mode 2-1, 2-12 
VGA mode 2-1 

Overview 1-1 

p 

Packed 24 bit per pixel mode 
Drawing in 4-7 
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Big aperture 2-24 
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Logical pixel data path 2-32 
Host data consumption 2-35 
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Memory apertures 
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Pixel depth 2-64 
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