










































































































































































































































































































































































































































































































































































































86CM65 Dual Display Accelerator 

83 Incorporated 

Bits 2-1 SBS - Secondary Stream Buffer Select 
00 = Secondary frame buffer starting address 0 (MMB1 DO_21-0) used for the 

secondary stream 
01 = Secondary frame buffer starting address 1 (MMB1D4_21-O) used for the 

secondary stream 
10 = Secondary frame buffer starting address 0 (MMB1DO_21-0) used for the 

secondary stream and LPB frame buffer starting address 0 (MMFFOC_21-0) used 
for the LPB input stream OR secondary frame buffer starting address 1 
(MMB1D4_21-0) used for the secondary stream and LPB frame buffer starting 
address 1 (MMFF10_21-0) used for the LPB input stream. Which alternative 
applies is determined by LPB starting address register selected by bit 4 of this 
register 

11 = Secondary frame buffer starting address 0 (MMB1DO_21-0) used for the 
secondary stream and LPB frame buffer starting address 1 (MMFF10_21-0) used 
for the LPB input stream OR secondary frame buffer starting address 1 
(MMB1 D4_21-0) used for the secondary stream and LPB frame buffer starting 
address 0 (MMFFOC_21-0) used for the LPB input stream. Which alternative 
applies is determined by the LPB starting address register selected by bit 4 of this 
register 

Bit 3 Reserved 

Bit 4 LIS - LPB Input Buffer Select 
0= LPB frame buffer starting address 0 (MMFFOC_21-0) used for the LPB input 
1 = LPB frame buffer starting address 1 (MMFF10_21-0) used for the LPB input 

This bit selects the starting address for writing LPB data into the frame buffer. When 
the value programmed to this bit takes effect is determined by the setting of bit 5 of 
this register. This bit can be toggled at the completion of writing all the data for a 
frame to the frame buffer via bit 6 of this register 

Bit 5 LSL - LPB Input Buffer Select Loading 
o = The value programmed into bit 4 of this register takes effect immediately 
1 = The value programmed into bit 4 of this register takes effect at the next end of 

frame (completion of writing all the data for a frame into the frame buffer) 

Bit 6 LST - LPB Input Buffer Select Toggle 
o = End of frame (completion of writing all the data for a frame into the frame buffer) 

has no effect on the setting of bit 4 of this register 
1 = End of frame causes the setting of bit 4 of this register to toggle 

Bits 31-7 Reserved 
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S3 Incorpor.ucil 

Secondary Stream Frame Buffer Address 0 (MM81DO) 

Read/Write Address: 81DOH 
Power-on Default: Undefined 

If a secondary stream is enabled, this register specifies the starting address in the frame buffer 

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

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

R , R , R , R , R , R , R , R , R , R , SECONDARY BUFFER ADDRESS 0 

Bits 21-0 Value = Secondary stream frame buffer starting address 0 

This value must be quadword aligned. 

Bits 31-22 Reserved 

Secondary Stream Frame Buffer Address 1 (MM81D4) 

Read/Write Address: 81D4H 
Power-on Default: Undefined 

If the secondary stream is double buffered, this register specifies the starting address in the frame 
buffer for the second buffer. 

15 J 14 , 13 , 12 J 11 , 10 , 9 1 8 , 7 , 6 , 5' 4 , 3 , 2 , 1 , 0 
SECONDARY BUFFER ADDRESS 1 

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

Bits 21-0 Value = Secondary stream frame buffer starting address 1 

This value must be quadword aligned. 

Bits 31-22 Reserved 
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sa Incorporated 

Secondary Stream Stride (MM81D8) 

Read/Write Address: 81D8H 
Power-on Default: Undefined 

15 14 13 12 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 
R R R R SECONDARY STREAM STRIDE 

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

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

Bits 11-0 Secondary stream stride 

Value = byte offset of vertically adjacent pixels in the secondary stream buffer(s) 

If double buffering is used, the stride must be the same for both buffers. 

Bits 31-12 Reserved 

Opaque Overlay Control (MM81 DC) 

Read/Write Address: 81DCH 
Power-on Default: Undefined except bits 31-30 are OOb. 

0 

16 

R 

When an opaque overlay mode is being used (bits 26-24 of MM81AO = OOOb or 001b), the fields in this 
register can be programmed to eliminate the fetching of the pixels for the rectangular area under the 
top (opaque) window. This reduces the memory bandwidth requirements. The bottom window should 
be full-screen when this feature is enabled. None of the fields in this register have an effect unless bit 
31 is set to 1. Note that only horizontal coordinates must be specified. The vertical coordinates are 
handled automatically by the hardware. 

15 14 13 12 1 11 1 10 1 9 I 8 J 7 1 6 I 5 J 4 I 3 2 1 0 
R R R PIXEL STOP FETCH R R R 

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

DOC TSS R PIXEL RESUME FETCH R R R 

Bits 2-0 Reserved 
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83 Incorponted 

Bits 12-3 Pixel Stop Fetch 

Value = [Offset in quadwords from the background starting pixel horizontal position 
to the first pixel of the line not to be fetched from memory (hidden background)] + 1 
quadword 

If the primary stream is the background, MM81 FO_26-16 define the starting position 
for each line in the background window (XO) and MM81F8_26-16 define the first pixel 
position for each line in the top window (X1). The latter is the first background pixel 
that does not need to be fetched. The value programmed in this field is then [(X1 -
XO) x bytes per pixel/8] + 1. If the result is a fraction, it is rounded up the next highest 
integer. This gives the required quadword offset (0) for this field. This value is also 
used in the calculation for the field value of bits 28-19 of this register. 

If the secondary stream is the background, the value is [(XO - X1) x bytes per pixel/8] 
+ 1. 

Bits 18·13 Reserved 

Bits 28·19 Pixel Resume Fetch 

Value = {Offset in quadwords from the background starting pixel horizontal position 
to the line position of the resumption of pixel fetching from memory (i.e., visible back­
ground)} - 1 quadword 

The value is determined by adding the Pixel Stop Fetch field value (0) above (bits 12-
3) to the width in quadwords of the top window (W). The width of the top window in 
pixels (P) is found in MM81 F4_26-16 if the primary stream is on top and in 
MM81FC_26-16 if the secondary stream is on top. W in quadwords = P x bytes per 
pixel/8. If this is a fraction, the result is truncated to the next lowest integer. The value 
in this field is then [W + 0]- 1. 

Bit 29 Reserved 

Bit 30 TSS - Top Stream Select 
o = Secondary stream on top 
1 = Primary stream on top 

Bit 31 OOC - Opaque Overlay Control Enable 
o = Opaque overlay control disabled 
1 = Opaque overlay control enabled 
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S3 lnoorporated 

K1 Vertical Scale Factor (MM81EO) 

ReadJWrite Address: 81EOH 
Power-on Default: OOOOOOOOH 

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

R R R R R K1 VERTICAL SCALE FACTOR 

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

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

Bits 10-0 K1 Vertical Scale Factor 

Value = (height (in lines) of the initial output window (before scaling)) - 1 

When this field is programmed, the value does not take effect until the next VSYNC. 

Bits 31-11 Reserved 

K2 Vertical Scale Factor (MM81E4) 

ReadJWrite Address: 81E4H 
Power-on Default: OOOOOOOOH 

15 14 13 12 11 10 I 9 I 8 I 7 I 6 I 5 L 4 I 3 I 2 I 1 I 
R R R R R K2 VERTICAL SCALE FACTOR 

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

Bits 10-0 K2 Vertical Scale Factor 

Value = (height (in lines) of the initial output window (before scaling)l- (height (in 
lines) of the final output window (after scaling)] 

0 

16 

R 

When this field is programmed, the value does not take effect until the next VSYNC. 

Bits 31-11 Reserved 
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83 Incorporated 

DDA Vertical Accumulator Initial Value (MM81E8) 

ReadIWrite Address: 81E8H 
Power-on Default: OOOOOOOOH 

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

31 30 29 28 27 1 26 1 25 1 24 1 23 1 22 1 21 1 20 1 19 1 18 1 17 1 16 
R R R R R 1 R 1 R 1 R l R 1 R 1 R 1 R 1 R 1 R 1 R 1 R 

Bits 11-0 DDA Vertical Accumulator Initial Value 

Value = 2's complement of [height (in lines) of the output window after scaling] - 1 

When this field is programmed, the value does not take effect until the next VSYNC. 

Bits 31·12 Reserved 

Streams FIFO and RAS Controls (MM81 ECI 

ReadIWrite Address: 81ECH 
Power-on Default: 00003000H 

15 
RL 

31 
R 

14 I 13 I 12 I 11 J 10 9 I 8 I 7 I 6 I 5 4 I 3 I 2 I 1 I 0 
PFIFO THRESHOLD SFIFO THRESHOLD FIFO ALLOCATION 

30129128127126 25124123122121 20 1 19 1 18 117 1 16 

RIRlRJRLR R I R I R I R I R R I R I EWS I R I RP 

Bits 4-0 Streams FIFO Allocation 
00000 = Primary Stream = 24 slots, Secondary Stream = 0 slots 
01000 = Primary Stream = 16 slots, Secondary Stream = 8 slots 
01100 = Primary Stream = 12 slots, Secondary Stream =12 slots 
10000 = Primary Stream = 8 slots, Secondary Stream = 16 slots 
11000 = Primary Stream = 0 slots, Secondary Stream = 24 slots 

All other values are reserved and must not be programmed. Each slot holds one 
quadword. 

Bits 9-5 Secondary FIFO Threshold 

Value = Number of secondary FIFO slots 

When the secondary FIFO empties down to this value, an internal signal is generated 
requesting re-filling of the secondary FIFO. This value must be less than or equal to 
the secondary stream FIFO size speCified in bits 4-0. 
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83 Incorporated 

Bits 14-10 Primary FIFO Threshold 

Value = Number of primary FIFO slots 

When the primary FIFO empties down to this value, an internal signal is generated re­
questing re-filling of the primary FIFO. This value must be less than or equal to the 
primary stream FIFO size speCified in bits 4-0. 

Bit 15 RL - RAS Low Time Control 
o = RAS low time specified by CR68_2 (3.5 or 4.5 MCLKs) 
1 = RAS low time = 2.5 MCLKs 

Bit 16 RP - RAS Pre-Charge Control 
o = RAS pre-charge specified by CR68_3 (2.5 or 3.5 MCLKs) 
1 = RAS pre-charge = 1.5 MCLKs 

Bit 17 Reserved 

Bit 18 EWS - EDO Memory Wait State Control (LPB Memory Cycles Only) 
o = Standard 2-cycle memory operation 
1 = 1-cycle EDO memory operation (requires EDO memory capable ofthis) 

Bits 31-19 Reserved 

Primary Stream Window Start Coordinates (MM81FOI 

Read/Write Address: 81FOH 
Power-on Default: Undefined 

15 14 13 12 11 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 
R R R R R PRIMARY STREAM Y-START 

31 30 29 28 27 26 I 25 I 24 I 23 I 22 I 21 I 20 I 19 I 18 I 17 I 
R R R R R PRIMARY STREAM X-START 

Bits 10-0 Primary Stream V-Start 

Value = Screen line number +1 of the first line of the primary stream window 

Bits 15-11 Reserved 

Bits 26-16 Primary Stream X-Start 

Value = Screen pixel number + 1 of the first pixel of the primary stream window 

Bits 31-27 Reserved 
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Primary Stream Window Size IMM81F4) 

ReadJWrite Address: 81F4H 
Power-on Default: Undefined 

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

31 30 29 28 27 26 I 25 I 24 I 23 I 22 1 21 I 20 1 19 I 18 I 17 I 16 
R R R R R PRIMARY STREAM WIDTH 

Bits 10-0 Primary Stream Height 

Value = Number of lines displayed in the primary stream window 

Bits 15-11 Reserved 

Bits 26-16 Primary Stream Width 

Value = Number of pixels -1 displayed in each line in the primary stream window 

Bits 31-27 Reserved 

Secondary Window Start Coordinates IMM81 F8) 

ReadJWrite Address: 81F8H 
Power-on Default: Undefined 

15 14 13 12 11 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 
R R R R R SECONDARY STREAM Y-START 

31 30 29 28 27 26 I 25 I 24 I 23 I 22 I 21 I 20 I 19 I 18 I 17 I 16 
R R R R R SECONDARY STREAM X-START 

Bits 10-0 Secondary Stream Y-Start 

Value = Screen line number +1 ofthe first line of the secondary stream window 

Bits 15-11 Reserved 

Bits 26-16 Secondary Stream X-Start 

Value = Screen pixel number + 1 of the first pixel of the secondary stream window 

Bits 31-27 Reserved 
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S3 Incorporated 

Secondary Window Size (MM81 Fe) 

Read/Write Address: 81FCH 
Power-on Default: Undefined 

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

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

Bits 10-0 Secondary Stream Height 

Value = Number of lines displayed in the secondary stream window 

Bits 15-11 Reserved 

Bits 26-16 Secondary Stream Width 

Value = Number of pixels -1 displayed in each line in the primary stream window 

Bits 31-27 Reserved 
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53 Inoorponoted 

Section 22: Local Peripheral Bus Register Descriptions 

LPB registers can only be accessed via memory-mapped I/O. The register identifier MMxxxx means 
that the register is memory mapped at offset xxxx from the base address. 

LPB Mode (MMFFOO) 

Read/Write Address: FFOOH 
Power-on Default: OOOOOOOOH 

15 
R 

31 
l)I 

14 13 12 11 10 9 8 7 6 5 4 3 I 2 I 1 0 
R LBA CHS CVS LHS LVS R R CBS SF LR LPB MODE LE 

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

BAS 10D R R ILC SNO CS R VFT R R I R I MBS 

Bit 0 LE - LPB Enable 
o = LPB Disabled 
1 = LPB Enabled 

Once enabled, the LPB is reset either by a system reset or via bit 4 of this register. 

Bits 3-1 LPB MODE 
000 = SceniC/MX2 Mode. Pins K1 and L 1 act as VREO/VRDY and CREO/CRDY 

respectively. 
001 = Video 16 Mode. Pins K1 and L 1 act as HS and VS respectively. This mode is 

also used for 'Z!V Port operation. 
010 = Video 8 In Mode. Pins K1 and L 1 to act as HS and VS respectively and the 

86CM65 expects video data in 8-bit units (LD[7:0)). 
100 = Pass-through Mode. 32-bit data from the output FIFO is passed directly to the 

decimation input to the video FIFO. This allows decimation of CPU-provided 
data. 

All other values are reserved. 
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Bit 4 LR- LPB Reset 
0= No effect 
1 = Reset LPB 

86CM65 Dual Display Accelerator 

This bit should be set and then reset before switching between LPB modes. 

Bit 5 SF - Skip Frames 
o = Write all received frames to memory 
1 = Write every other received frame to memory (1, 3, etc.) 

Bit 6 CBS - Color Byte Swap 
0= Incoming video is in U01, Vo, VOl, VI format, byte swap enabled 
1 = Incoming video is in Va, U01, VI, Val format (e.g., SM7110), no byte swap 

Bits 8-7 Reserved 

Bit 9 LVS - LPB Vertical Sync Input Polarity 
0= LPB vertical sync input is active low 
1 = LPB vertical sync input is active high 

Bit 10 LHS - LPB Horizontal Sync Input Polarity 
o = LPB horizontal sync input is active low 
1 = LPB horizontal sync input is active high 

Bit 11 CVS - CPU VSVNC (Write Only) 

Writing a 1 to this bit causes the 86CM65 to do whatever functions it is programmed 
to do upon receipt of a VSVNC. For example, values programmed in certain registers 
only take effect at the next VSVNC. 

Bit 12 CHS - CPU HSVNC (Write Only) 

Writing a 1 to this bit causes the 86CM65 to do whatever functions it is programmed 
to do upon receipt of an HSVNC. 

Bit 13 LBA - Load Base Address (Write Only) 

Writing a 1 to this bit immediately loads the base address currently being pointed to. 

Bits 15-14 Reserved 

Bits 17-16 MBS - Maximum LPB to Scenic/MX2 Compressed Data Burst Size (Scenic/MX2 mode 
only) 
00 = Burst 1 32-bit word 
01 = Burst 2 32-bit words 
10 = Burst 3 32-bit words 
11 = Burst all 32-bit words (until empty) 

With a setting of 11b, software must ensure that no more than eight 32-bit words are 
burst to the Scenic/MX2 in a single burst. For example, if the FIFO is full (8 entries), 
no more entries should be written until the burst is complete. 

Bits 20-18 Reserved 
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Bits 22-21 VFT - Video FIFO Threshold 
00 = 1 FIFO slot 
01 = 2 FIFO slots 
10 = 4 FIFO slots 
11 = 6 FIFO slots 

When this many slots are filled in the video FIFO, a request is generated to the mem­
ory manager to begin emptying the FIFO. This is used to maximize the efficiency of 
the memory interface. 

Bit 23 Reserved 

Bit 24 CS - LPB Clock Source 
o = LPB clock driven by SCLK 
1 = LPB clock driven by LCLK 

LCLK is used when an external peripheral is connected to the LPB. SCLK is used for 
pass-through mode. 

Bit 25 SNO - Sync Non-Overlap 
0= No effect 
1 = Don't add stride after first HSYNC 

This bit must be set when the first HSYNC does not occur within the VSYNC active pe­
riod. 

Bit 26 ILC - Invert LCLK 
o = Use LCLK as received 
1 = Invert the LCLK input 

Bits 28-27 Reserved 

Bit 29 100 - Invert Odd/Even Frame Indicator 
o = Odd/Even frame indicator unchanged 
1 = Odd/Even fram indicator inverted 

This inverts either the input on the ODD pin or the automatic odd/even frame indica­
tor generated during 'Z).J Port operation. 

Bit 30 BAS - Base Address Select 
o = Normal operation 
1 = Use state of the odd/even frame indicator (as affected by bit 29 of this register) to 

select LPB base address 0 or LPB base address 1 

This bit and bit 29 are used to support display of interlaced TV output. 

Bit 31 'Z).J- 'Z).J Port Enable 
o = 'Z).J Port operation disabled 
1 = 'Z).J Port operation enabled 

This enables automatic detection of odd/even fields when the LPB is operated in 
Video 16 mode. 
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LPB FIFO Status (MMFF04) 

Read Only Address: FF04H 
Power-on Default: 00000008H 

15 14 13 12 11 10 9 8 7 6 5 4 
R R OFAE OFE OFF R R R R R R R 

31 30 29 28 27 26 25 24 23 22 21 20 
VF1AE VF1E VF1F R R R R R R ~FOAE SST ODDS 

Bits 3-0 LPB Output FIFO Status 
0000 = 0 FIFO slots free 
0001 = 1 FIFO slot.free 
0010 = 2 FIFO slots free 
0011 = 3 FIFO slots free 
0100 = 4 FIFO slots free 
0101 = 5 FIFO slots free 
0110 = 6 FIFO slots free 
0111 = 7 FIFO slots free 
1000 = 8 FIFO slots free 

Each slot contains 4 bytes 

Bits 10-4 Reserved 

Bit 11 OFF - LPB Output FIFO Full 
o = Output FIFO not full 
1 = Output FIFO full 

Bit 12 OFE - LPB Output FIFO Empty 
o = Output FIFO not empty 
1 = Output FIFO empty 

Bit 13 OFAE - LPB Output FIFO Almost Empty 
o = Output FIFO has something other than 1 slot filled 
1 = Output FIFO has one slot filled 

Bits 19-14 Reserved 

Bit 20 ODD Pin Signal Input Status 
0= ODD pin input is low 
1 = ODD pin input is high 

Bit 21 BST - Base Address Select Status 
o = LPB base address 0 selected for storage of video data 
1 = LPB base address 1 selected for storage of video data 

Bit 22 VFOAE - LPB Video FIFO 0 Almost Empty 
o = Video FIFO 0 has something other than 1 slot filled 
1 = Video FIFO 0 has one slot filled 

22-4 LOCAL PERIPHERAL BUS REGISTER DESCRIPTIONS 
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Bits 28-23 Reserved 

Bit 29 VF1F - LPB Video FIFO 1 Full 
0= Video FIFO 1 not full 
1 = Video FIFO 1 full 

Bit 30 VF1E - LPB Video FIFO 1 Empty 
0= Video FIFO 1 not empty 
1 = Video FIFO 1 empty 

Bit 31 VF1AE - LPB Video FIFO 1 Almost Empty 
o = Video FIFO 1 has something other than 1 slot filled 
1 = Video FIFO 1 has one slot filled 

LPB Interrupt Flags (MMFF08) 

Read/Write Address: FF08H 
Power-on Default: OOOOOOOOH 

15 
R 

31 
R 

14 13 12 11 10 9 8 7 6 
R R R R R R R R R 

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

Bit 0 FEI - LPB Output FIFO Empty Interrupt Status 
o = No interrupt 
1 = LPB output FIFO empty 

Writing a 1 to this bit clears the interrupt. 

Bit 1 ELI - End of Line Interrupt Status 
o = No interrupt 

R 

5 
R 

21 
R 

1 = The 86CM65 has received an HSYNC input on pin K1 

Writing a 1 to this bit clears the interrupt. 

Bit 2 EFI - End of Frame Interrupt Status 
o = No interrupt 
1 = The 86CM65 has received a VSYNC input on pin L 1 

Writing a 1 to this bit clears the interrupt. 

Bit 3 SPS - Serial Port Start Detect Interrupt Status 
o -No interrupt 
1 = The 86CM65 has detected a serial port start condition 

4 3 2 1 
R SPS EFI ELI 

20 19 18 17 
R SPM EFM ELM 

A serial port start condition occurs when pin M3 is driven low by another device 
while pin M2 is not being driven low. Writing a 1 to this bit clears the interrupt. 

0 
FEI 

16 
FEM 
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Bits 15-4 Reserved 

Bit 16 FEM - LPB Output FIFO Empty Interrupt Enable Mask 
o = LPB output FIFO empty interrupt disabled 
1 = LPB output FIFO empty interrupt enabled 

Bit 17 ELM - End of Line Interrupt Enable Mask 
0= End of Line interrupt disabled 
1 = End of Line interrupt enabled 

Bit 18 EFM - End of Frame Interrupt Enable Mask 
o = End of frame interrupt disabled 
1 = End of frame interrupt enabled 

Bit 19 SPM - Serial Port Start Detect Interrupt Mask 
o = Serial port start detect interrupt disabled 
1 = Serial port start detect interrupt enabled 

Bits 23·20 Reserved 

Bit 24 SPW· Serial Port Wait 
0= Release SPCLK to float high 
1 = Drive SPCLK low upon receipt of a serial port start condition 

Setting this bit to 1 enables serial port wait states until the host is ready to process 
the data. 

Bit 31·25 Reserved 
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LPB Frame Buffer Address 0 (MMFFOC) 

Read/Write Address: FFOCH 
Power-on Default: OOOOOOOOH 

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

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

R I R I R I R I R I R I R I R I R I R I LPB BUFFER ADDRESS 0 

Bits 21-0 LPB Frame Buffer Address 0 

Value = starting address 0 (offset in bytes from the start of the frame buffer) for writ­
ing LPB data to the frame buffer 

This value will normally be the same as the secondary stream frame buffer address o. 
The value must start on an a-byte boundary. 

Bits 31-22 Reserved 

LPB Frame Buffer Address 1 (MMFF10) 

Read/Write Address: FF10H 
Power-on Default: Undefined 

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

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

R I R I R I R I R I R I R I R I R I R I LPB BUFFER ADDRESS 1 

Bits 21-0 LPB Frame Buffer Address 1 

Value = starting address 1 (offset in bytes from the start of the frame buffer) for writ­
ing LPB data to the frame buffer 

This value will normally be the same as the secondary stream frame buffer address 1. 
Both address 0 and address 1 are defined when double buffering is used. The value 
must start on an a-byte boundary. 

Bits 31-22 Reserved 
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LPB Direct Read/Write Address (MMFF14) 

Read/Write Address: FF14H 
Power-on Default: Undefined 

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

31 I 30 I 29 I 28 I 27 I 26 I 25 I 24 1 23 1 22 1 21 1 20 1 19 1 18 1 17 1 16 
R I R I R I R I R I R I R I R I TT 1 LPB READJWRITE ADDRESS 

Bits 20-0 LPB Direct Read/Write Address 

Value = address of Scenic/MX2 register to read/Write 

Bits 23-21 TT - Transaction Type (Scenic/MX2) 
000 = Register write 
001 = Register read 
110 = Compressed video data write from the output FIFO. This value is automatically 

generated by hardware when data is written to the output FIFO. 

Bits 31-24 Reserved 

LPB Direct Read/Write Data (MMFF18) 

Read/Write Address: FF18H 
Power-on Default: Undefined 

15 I 14 I 13 I 12 I 11 I 10 19 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 
LPB DIRECT READJWRITE DATA 

31 1 30 1 29 1 28 1 27 1 26 1 25 1 24·1 23 1 22 1 21 1 20 1 19 1 18 1 17 1 16 
LPB DIRECT READJWRITE DATA 

Bits 31-0 LPB Direct Read/Write Data 

A write to this register triggers a read/write sequence based on the address informa­
tion in MMFF14_23-0. 
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LPB General Purpose Input/Output Port (MMFF1C) 

Read/Write - see bit definitions 
Power-on Default: Undefined 

Address: FF1CH 

15 
R 

31 

R 

14 13 12 11 10 9 8 7 1 615 1 4 3 1 2 1 1 1 0 
R R R R R R R LPB GIP LPB GOP 

30 29 28 27 26 25 24 23.1 22 J 21 I 20 19 I 18 I. 17 1 16 

R R R R R R R R 1 R 1 R 1 R R 1 R 1 R 1 R 

Bits 3-0 LPB General Purpose Output Data Port 

These bits are driven onto the LPB LD[3:0] lines whenever a write is performed to 
CRSC. STWR is asserted (low) at this time for use as an enable strobe for latching the 
data into an external buffer. 

Bits 7-4 LPB General Purpose Input Data Port (Read only) 

Whenever a write is performed to CRSC, STWR is asserted (low). This strobe can be 
used to enable a register to drive data onto any or all of the LD[7:4] lines. This data is 
then latched into these bits. 

Bits 31-8 Reserved 

Serial Port (MMFF20) 

Read/Write Address: FF20H 
Power-on Default: OOOOOOOOH 

This register can also be accessed at 110 ports E2H or E8H. See the Serial Communications Port de­
scription in Section 4. 

15 
R 

31 

R 

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
R R B4M B3M B2M B1M BOM R R R SPE SDR SCR SOW SCW 

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

Bit 0 sew - Serial Clock Write 
0= Pin M2 is driven low 
1 = Pin M2 is tri-stated 

Pin M2 carries the DDC/12C clock, depending on the operational mode. When pin M2 
is tri-stated, other devices may drive this line. The actual state of the pin is read via 
bit 2 ofthis register. 
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Bit 1 SOW - Serial Data Write 
0= Pin M3 is driven low 
1 = Pin M3 is tri-stated 

86CM65 Dual Display Accelerator 

Pin M3 carries the DDC/12C data, depending on the operational mode. When pin M3 is 
tri-stated, other devices may drive this line. The actual state of the pin is read via bit 3 
of this register. 

Bit 2 SCR - Serial Clock Read (Read Only) 
o = Pin M2 is low 
1 = Pin M2 is tri-stated (no device is driving this line) 

Bit 3 SDR - Serial Data Read (Read Only) 
o = Pin M3 is low 
1 = Pin M3 is tri-stated (no device is driving this line) 

Bit 4 SPE - Serial Port Enable 
0= Use of bits 1-0 of this register disabled 
1 = Use of bits 1-0 of this register enabled 

Bits 5·7 Reserved 

Bit 8 BOM - Bit 0 Mirror (Read Only) 
o = Pin M2 is driven low 
1 = Pin M2 is tri-stated 

Bit 9 B 1 M - Bit 1 Mirror (Read Only) 
o = Pin M3 is driven low 
1 = Pin M3 is tri-stated 

Bit 10 B2M - Bit 2 Mirror (Read Only) 
o = Pin M2 is low 
1 = Pin M2 is tri-stated (no device is driving this line) 

Bit 11 B3M -Bit 3 Mirror (Read Only) 
o = Pin M3 is low 
1 = Pin M3 is tri-stated (no device is driving this line) 
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Bit 12 B4M - Bit 4 Mirror (Read Only) 
o = Use of bits 1-0 of this register disabled 
1 = Use of bits 1-0 of this register enabled 

This bit mirrors bit 4 and allows reading ofthis data on byte lane 2 at I/O address E2H. 

Bits 31-13 Reserved 

LPB Video Input Window Size (MMFF24) 

Read/Write Address: FF24H 
Power-on Default: Undefined 

This register applies only to Video 8 In or Video 16 mode 

15 14 13 12 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 
R R R R VIDEO INPUT LINE WIDTH 

31 30 29 28 27 1 26 I 25 J 24 1 23 1 22 1 21 1 20 1 19.1 18 I 17 I 
R R R R R 1 R 1 R 1 VIDEO INPUT WINDOW HEIGHT 

Bits 11-0 Video Input Line Width 

Value = [# pixels x 2] - 2 for Video 8 mode 
Value = # pixels -2 for Video 16 mode 

0 

16 

This is the width of the displayed line after the offset speCified in MMFF28_11-o. Be­
fore the 2 is subtracted, the number of pixels must be a multiple of 4. For example, in 
Video 16 mode, if the line width is 637 pixels, this must be rounded up to 640. The 
programmed value is then 640 - 2 = 638. 

Bits 15·12 Reserved 

Bits 24-16 Video Input Window Height 

Value = [height in lines of each video input frame] - 1 

This is the number of displayed lines - 1 after the offset specified in MMFF28_24_16. 

Bits 31·25 Reserved 
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LPB Video Data Offsets (MMFF28) 

Read/Write Address: FF28H 
Power-on Default: Undefined 

This register applies only to Video 8 In or Video 16 mode 

15 14 13 12 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 
R R R R HORIZONTAL VIDEO DATA OFFSET 

31 30 29 28 27 I 26 1 25 I 24 1 23.1 22 I 21 I 20 I 19 1 18 1 17 1 16 
R R R R R 1 R 1 R 1 VERTICAL VIDEO DATA OFFSET 

Bits 11-0 Horizontal Video Data Offset 

Value = [number of LCLKs between HSYNC and the start of valid pixel data] - 2 

Bits 15-12 Reserved 

Bits 24-16 Vertical Video Data Offset 

Value = number of HSYNCs between VSYNC and the first valid data line 

Bits 31-25 Reserved 

LPB Horizontal Decimation Control (MMFF2C) 

Read/Write Address: FF2CH 
Power-on Default: Undefined 

15 1 14 1 13 1 12 1 11 1 10 1 9 1 8 1 7 1 6 1 5 1 4 1 3 1 2 1 1 1 0 
VIDEO DATA BYTE MASK 

31 1 30 1 29 1 28 1 27 1 26 1 25 1 24 1 23 1 22 1 21 1 20 1 19 1 18 1 17 1 16 
VIDEO DATA BYTE MASK· 

Bits 31-0 Video Data Byte Mask 

Each 32 bytes of video data input is compared with this mask. If a bit in this mask is 1, 
the corresponding byte is discarded. If a bit is a 0, the corresponding byte is passed 
to the video memory. In Video 16 mode, each bit masks 2 bytes. In pass-through 
mode, each bit masks 4 bytes. Normally, decimation starts with bit 0 after an HSYNC. 
If a horizontal video data offset is specified in MMFF28_11-0 (video 8 or 16 modes 
only), decimation aligns with the start of data after the offset. 
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LPB Vertical Decimation ControIIMMFF30) 

Read/Write Address: FF30H 
Power-on Default: OOOOOOOOH 

15 I 14 I 13 I 12 I " I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 
VIDEO DATA LINE MASK 

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

VIDEO DATA LINE MASK 

Bits 31-0 Video Data Line Mask 

Each 32 lines of video data input is compared with this mask. If a.bit in the mask is 0, 
the corresponding line is discarded. If a bit is a 1, the corresponding line is passed to 
the video memory. If a vertical video data offset is specified in MMFF28_24-16 (video 
8 or 16 modes only), decimation does not align with the starting line after the offset 
and instead starts from VSYNC. 

LPB Une Stride (MMFF34) 

Read/Write Address: FF34H 
Power-on Default: OOOOOOOOH 

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

R R R R LINE STRIDE 

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

Bits 11-0 Line Stride 

Value = byte offset of vertically adjacent pixels 

This offset is added to the line starting address each HSYNC to get the new line start­
ing address. Each line must begin on an 8-byte boundary. 

Bits 31-12 Reserved 
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LPB Output FIFO (MMFF40) 

Read/Write Address: FF4OH, FF44H •.. ,FF5CH 
Power-on Default: OOOOOOOOH 

Writes to any of the addresses in this 8 doubleword address range will be transferred to the LPB input 
FIFO. This allows efficient use of the MOVSD assembly language instruction. Accesses must be to 
doubleword addresses. 

15 1 14 1 13 1 12 J 11 I 10 I 9 I 8 1 71 6 1 5 1 4 1 3 1 2 1 1 1 0 
OUTPUT FIFO DATA 

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

Bits 31-0 Output FIFO Data 

Note: Software must never transfer more compressed data than there is room for in 
the output FIFO. This information is read from MMFF04_3-0. 
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Section 23: pel Register Descriptions 

The PCI specification defines a configuration register space. These registers allow device relocation, 
device independent system address map construction and automatic configurations. The 86CM65 
provides a subset of these registers, which are described below. 

The configuration register space occupies 256 bytes. When a configuration read or write command is 
issued, the AD[7:0] lines contain the address of the register in this space to be accessed. The 86CM65 
supports or returns 0 for the first 64 bytes of this space. 

In the following register descriptions, 'R' stands for reserved (write = 0, read = undefined). See Appendix 
A for a table listing each of the registers in this section and its page number. 

VendorlD 

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

This read-only register identifies the device manufacturer. 

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

Bits 15-0 Vendor ID 

This is hardwired to 5333H to identify S3 Incorporated. 
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DevicelD 

Read Only Address: 02H 
Power-On Default: 8812H 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
Device ID 

Bits 15-0 Device 10 

This is hardwired to 8812H 

Command 

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

This register controls which types of PCI cycles the 86CM65 can generate and respond to. 

15 

R 

14 13 12 11 10 9 8 7 6 

R R R R R R R R R 

Bit 0 I/O - Enable Response to I/O Accesses 
o = Response to I/O space accesses is disabled 
1 = Response to I/O space accesses enabled 

Bit 1 MEM - Enable Response to Memory Accesses 

5 
DAC 
SNP 

o = Response to memory space accesses is disabled 
1 = Response to memory space accesses enabled 

Bits 4-2 Reserved 

Bit 5 DAC SNP - RAMDAC Register Access Snooping 

4 3 2 

R R R 

o = 86CM65 claims and responds to all RAMDAC register access cycles 

1 
MEM 

1 = 86CM65 performs RAMDAC register writes but does not claim the PCI cycle. 
RAMDAC register read accesses are performed by the 86CM65. 

Bits 15-6 Reserved 
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-Status 

Read/Write Address: 06H 
Power-On Default: 0200H 

Bits 8-0 Reserved 

Bits 10-9 DEVSEL - Device Select Timing 

This is hardwired to 01 to select medium DEVSEL timing. 

Bits 15-11 Reserved 

Class Code 

Read Only Address: 08H 
Power-On Default: 300004xH 

This register is hardwired to 300004xH. The 3 specifies that the 86CM65 is a VGA-compatible display 
controller. The "x· in the revision 10 will change with each revision. 

15 I 14 I 13 1 12 I 11 I 101 9 1 8 7 1 6 1 5 1 4 1 3 1 2 1 1 1 0 
PROGRAMMING INTERFACE REVISION 10 

31 1 30 1 29 I 28 I 27 1 26 I 25 I 24 23 I 22 I 21 I 20 I 19 I 18 I 17 I 16 
BASE CLASS CODE SUB-CLASS 
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Base Address 0 

Read/Write Address: 12H (high) 10H (low) 
Power-On Default: 0000 OOOOH 

This is a 32-bit register in PCI configuration space that provides for address relocation. The 86CM65 
maps the upper 6 bits of the register to the Linear Address Window Position register CR59_7-2. 
Consequently, these bits map to system address bits [31:26). 

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

=0 TYPE =00 =0 

Bit 0 MSI - Memory Space Indicator 

This is hardwired to 0 to specify that the base registers map into memory space 

Bits 2-1 TYPE - Type of Address Relocation 

This is hardwired to OOb (locate anywhere in 32-bit address space) 

Bit 3 PREF - Prefetchable 

This is hardwired to 0 (does not meet the prefetchable requirements) 

Bits 22-4 Reserved 

Bits 31-23 BASE ADDRESS 0 

See the description for the Linear Address Window Position registers (CR59, CR5A). 
Writes to CR59 will also update this field. 
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BIOS ROM Base Address 

Read/Write Address: 32H (high) 30H (low) 
Power-On Default: OOOC OOOOH 

This is a 32-bit register in PCI configuration space that provides for video BIOS ROM address relocation. 

Bit 0 ADE - Address Decode Enable 
o = Accesses to the BIOS ROM address space defined in this register are disabled 
1 = Accesses to the BIOS ROM address space defined in this register are enabled 

Bits 15-1 Reserved 

Bits 31-16 BIOS ROM BASE ADDRESS 

These are the upper 16 bits of the BIOS ROM address. 

Interrupt Une 

Read/Write Address: 3CH 
Power-On Default: OOH 

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

7 6 543 2 1 o 
INTERRUPT LINE 

Bits 7-0 INTERRUPT LINE 
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Interrupt Pin 

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

7 6 5 4 I 3 2 1 o 
INTERRUPT PIN 

Bits 7~ INTERRUPT PIN 

This is hardwired to a value of 1 to specify that INTA is the interrupt pin used. 
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Appendix A: Register Reference 

This Appendix contains tables listing all the registers in each of categories corresponding to Sections 
17-25 of this data book. 

• VGA 

• Extended Sequencer 

• Extended CRTC 

• Enhanced Commands 

• Streams Processor 

• LPB 

• PCI Configuration Space 

Within each table, registers are listed in order of increasing addresses/indices. Name, address, register 
bit descriptions with read/write status and the page number of the detailed register description are 
provided for each register. All addresses and indices are hexadecimal values. 
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A.1 VGA REGISTERS 

? = B for monochrome, D for color. 

Table A·1. VGA Registers 

Add Index Register Name Description 
ress Bitls) Bit Descri.rnon Page 
General or External Re isters 
3C2 Miscellaneous Output 17·1 

0 W Color emulation. Address based at 3Dx 
1 W Enable CPU access of video memory 

3-2 W Video DCLK select. Enable DCLK PLL loading 
4 W Reserved 
5 W Select the high 64K page of memory 
6 W Make HSYNC an active low signal 
7 W Make VSYNC an active low signal 

7-6 W (Alternate) Vertical graphics resolution 
3CC Miscellaneous Output 17·1 

0 R Color emulation. Address based at 3Dx 
1 R Enable CPU access of video memory 

3-2 R Video DCLK select. Enable DCLK PLL loading 
4 R Reserved 
5 R Select the high 64K page of memory 
6 R Make HSYNC an active low sional 
7 R Make VSYNC an active low sional 

7-6 R (Alternate) Vertical oraphics resolution 
3lA Feature Control 17·3 

2-0 W Reserved 
3 W VSYNC is ORed with the internal display enable signal 

7-4 W Reserved 
3CA Feature Control 17·3 

2-0 R Reserved 
3 R VSYNC is ORed with the internal display enable signal 

7-4 R Reserved 
3C2 Input Status 0 17·3 

3-0 R Reserved 
4 R The internal SENSE signal is a logical 1 

6-5 R Reserved 
7 R Vertical retrace interrupt to the CPU is pending 
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Table A·1. VGA Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

37A Input Status 1 17-4 

0 R The display in not in active display mode 

1 R Reserved 

2 R Reserved =1 
3 R Vertical retrace period is active 

5-4 R Feedback of two color outputs for test purposes 

7-6 R Reserved 
3C3 Video Subsystem Enable 17·4 

0 W Enable 86CM65 
7-1 RMI Reserved 

Sequencer Registers 

3C4 Sequencer Index 17·5 
4-0 RMI Index to the seauencer reoister to be accessed 
7-5 AMI Reserved 

3C5 Sequencer Data 17·5 

7-0 RMI Data to or from the sequencer reoister accessed 

3C5 00 Reset (SRO) 17·6 
0 AMI Asynchronous reset (not functional for the Trio64V+) 

1 RMI Synchronous reset (not functional for the Tri064V+) 
7-2 RMI Reserved 

3C5 01 Clocking Mode (SR1) 17·6 

0 AMI Character clocks are 8 dots wide 
1 AMI Reserved 
2 AMI Load the video serializers every second character clock 

3 AMI The internal character clock is 1/2 the DCLK freauency 
4 AMI Load the video serializers every fourth character clock 

5 AMI Screen is turned off - Shared 
3C5 02 Enable Write Plane (SR2) 17·7 

3-0 AMI Enables a CPU write to the corresponding color plane 

7-4 AMI Reserved 
3C5 03 Character Font Select (SR3) 17·8 

4,1-0 AMI Select Font B - Shared 

5,3-2 AMI Select Font A - Shared 
7-6 AMI Reserved 
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Table A-1. VGA Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

3C5 04 Memory Mode Control (SR4) 17-9 

0 AMI Reserved 
1 AMI Memory access to 256K allowed (required for VGA) - Shared 
2 AMI Sequential addressing for CPU video memory accesses 
3 RNoJ Modulo 4 addressing for CPU video memory accesses -

Shared 
7-4 AMI Reserved 

CRT Controller Registers 

314 CRT Controller Index 17-10 

7-0 AMI Index to the CRTC register to be accessed 
315 CRT Controller Data 17-10 

7-0 AMI Data to or from the CRTC register accessed 
315 00 Horizontal Total (CRO) - Paired 17-11 

7-0 AMI Number of characters in a line -5 
315 01 Horizontal Display End (CR1) - Paired 17-11 

7-0 AMI One less than the total number of displayed characters 
315 02 Start Horizontal Blank (CR2) - Paired 17-12 

7-0 AMI Character count where horizontal blankinQ starts 
315 03 End Horizontal Blank (CR3) - Paired 17-12 

4-0 AMI End position of horizontal blanking 
6-5 AMI Display enable skew in character clocks 
7 AMI Reserved 

315 04 Start Horizontal Sync Position (CR4) - Paired 17-13 

7-0 AMI Character count where HSYNC goes active 
315 05 End Horizontal Sync Position (CR5) - Paired 17-13 

4-0 AMI Position where HSYNC goes inactive 
6-5 AMI Horizontal retrace end delay in character clocks 
7 AMI End horizontal blanking bit 5 

315 06 Vertical Total (CR6) - Paired 17-14 

7-0 AMI Number of lines - 2 
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Table A·1. VGA Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

375 07 CRTC Overflow (CR7) • Paired 17·14 

0 RMI Vertical total bit 8 
1 RNV Vertical display end bit 8 

2 RNV Vertical retrace start bit 8 

3 RNV Start vertical blank bit 8 
4 RMI Line compare bit 8 

5 RMI Vertical total bit 9 
6 RNV Vertical display end bit 9 
7 RMI Vertical retrace start bit 9 

375 08 Preset Row Scan (CRa) • Paired 17·15 

4-0 RNV Line where first character row begins 
6-5 RMI Number of bytes to pan horizontally 
7 RMI Reserved 

375 09 Maximum Scan Une (CR9) • Paired 17·15 
4-0 RMI Character height in scan lines -1 
5 RNV Start vertical blank bit 9 
6 RMI Line compare bit 9 
7 RNV Double scanning (repeat each line) enabled 

375 OA Cursor Start Scan Une (CRA) • Shared 17·16 

4-0 RMI Cursor starting line within the character cell 
5 RMI Turns off the cursor 

7-6 RMI Reserved 
375 OB Cursor End Scan Une (CRB) • Shared 17·16 

4-0 RMI Cursor ending line within the character cell 
6-5 RMI Cursor skew to right in characters 
7 RMI Reserved 

375 OC Start Address High (CRC) • Paired 17·17 
7-0 RMI Bits 1 5-8 of the display start address 

375 OD Start Address Low (CRD) • Paired 17·17 

7-0 RNV Bits 7-0 of the display start address 

375 OE Cursor Location Address High (& Hardware Cursor 17·17 
Forearound Color in Enhanced Mode) (CRE) • Shared 

7-0 RNV Bits 1 5-8 of the cursor location start address 
375 OF Cursor Location Address Low (& Hardware Cursor 17·17 

Background Color in Enhanced Mode) (CRF) • Shared 

7-0 RMI Bits 7-0 of the cursor location start address 
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Table A-1. VGA Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Paae 

375 10 Vertical Retrace Start (CR10 - Paired 17-18 

7-0 RNJ Vertical retrace start in scan lines 
375 11 Vertical Retrace End (CR11) - Paired 17-18 

3-0 RNJ Vertical retrace end in scan lines 
4 RNJ Clear the vertical retrace interrupt flip-flop 
5 RNJ Disable vertical interrupts 
6 RNJ Five RAM refresh cvcles per horizontal line 
7 RNJ Lock writes to CRO-CR7 

375 12 Vertical Display End (CR12) - Paired 17-19 

7-0 RNJ Number of scan lines of active video 
375 13 Offset (CR13) - Paired 17-19 

7-0 RNJ Memory start address jump from one scan line to the next 
375 14 Underline Location (CR14) - Paired 17-20 

4-0 RNJ Horizontal scan line where underline occurs 
5 RNJ Memory address counter increment is 4 character clocks 
6 RNJ Memory accessed as doublewords 
7 RNJ Reserved 

375 15 Start Vertical Blank (CR15) - Paired 17-20 

7-0 RNJ Horizontal scan line where vertical blankinQ starts 
375 16 End Vertical Blank (CR16) - Paired 17-21 

7-0 RNJ Horizontal scan line where vertical blanking ends 
375 17 CRTC Mode Control (CR17) - Paired 17-21 

0 RNJ Enable bank 2 mode for CGA emulation 
1 RNJ Enable bank 4 mode for CGA emulation 
2 RNJ Use horizontal retrace clock divided by 2 
3 RNJ Enable count by 2 mode 
4 RNJ Reserved 
5 RNJ Enable CGA mode address wrap 
6 RNJ Use byte address mode 
7 RNJ Horizontal and vertical retrace signals enabled 

375 18 Line Compare (CR18) - Paired 17-23 

7-0 RNJ Line at which memory address counter cleared to 0 
375 22 CPU Latch Data (CR22) - Pairad 17-23 

7-0 R Value in the CPU latch in the graphics controller 
375 24,26 Attribute Controller Flag/Index - Paired 17-24 

5-0 R Value of the attribute controller index data at 3COH 
6 R Reserved 
7 R State of inverted internal address flip-flop 
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Table A-1. VGA Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

Graphics Controller Registers 

3CE Graphics Controller Index 17-25 

3-0 RMI Index to the graphics controller register to be accessed 

74 RMI Reserved 

3CF Graphics Controller Data 17-25 

7-0 RMI Data to or from the araphics controller register accessed 

3CF 00 Set/Reset (GRO) 17-26 

3-0 R/W Color value for CPU memory writes 

74 RMI Reserved 

3CF 01 Enable Set/Reset (GR1) 17-26 

3-0 RMI Enable planes for writing GRO data 

74 RMI Reserved 

3CF 02 Color Compare (GR2) 17-27 

3-0 RMI Reference color for color compare operations 

74 R/W Reserved 

3CF 03 Raster Operation/Rotate Counter (GR3) 17-27 

2-0 R/W Number of riaht rotate positions for a CPU memory write 

4-3 RMI Select raster operation (logical function) 

7-5 RMI Reserved 

3CF 04 Read Plane Select (GR4) 17-28 

1-0 RMI Select planes for reading 

7-2 R/W Reserved 

3CF 05 Graphics Controller Mode (GR5) 17-29 

1-0 RMI Select write mode 

2 RMI Reserved 

3 RMI Enable read compare operation 

4 RMI Select odd/even addressing 

5 RMI Select odd/even shift mode - Shared 

6 RMI Select 256 color shift mode - Shared 

7 RMI Reserved 

3CF 06 Memorv Map Mode Control (GR6) 17-30 

0 RMI Select araphics mode memory addressina 

1 RMI Chain odd/even planes 

3-2 RMI Select memory mapping 

74 RMI Reserved 

3CF 07 Color Don't Care (GR7) 17-31 

3-0 RMI Select color plane used for color comparison 

74 RMI Reserved 
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Table A-1. VGA Registers (continued) 

Add Index Register Name Description 
rass Bit(s) R/W Bit Description Page 

3CF 08 Bit Mask (GR8) 17-31 

7-0 R/IN Each bit is a mask for the corresponding memory plane bit 
Attribute Registers 

3CO Attribute Controller Index 17-32 

4-0 R/IN Index to the attribute controller reoister to be accessed 
5 R/IN Enable video display 

7-6 R/IN Reserved 
3C1/0 Attribute Controller Data 17-33 

7-0 R/IN Data to or from the attribute controller register accessed 
3C1/0 OO-OF Palette Register (ARo-ARF) 17-33 

5.Q R/IN Color value 
7-6 RNJ Reserved 

3C1/0 10 Attribute Mode Control (AR10) 17-34 

0 R/IN Select graphics mode 
1 R/IN Select monochrome display 
2 R/IN Enable line graphics characters 
3 R/IN Enable blinkino 
4 R/IN Reserved 
5 R/IN Enable top pannino 
6 R/IN Select 256 color mode 
7 R/IN Bits 5-4 of video outllut come from AR 14 1-0 

3C1/0 11 Border Color (AR11) - Shared 17-35 

7-0 R/IN Border color value 
3C1/0 12 Color Plane Enable (AR12) 17-35 

3-0 R/IN Display plane enable 
5-4 R/IN Select inputs to bits 5-4 of 3?AH 
7-6 R/IN Reserved 

3C1/0 13 Horizontal Pixel Panning (AR13) 17-36 

3-0 R/IN Number of pixels to shift the display to the left 
7-4 R/IN Reserved 

3C1/0 14 Pixel Padding (AR14) 17-37 

1-0 R/IN Bits 5-4 ofthe video output if ARlO 7 = 1 
3-2 R/IN Bits 7-6 of the video output 
7-4 R/IN Reserved 
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Table A-1. VGA Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 
RAMDAC Registers 
3C6 DACMask 17-38 

7-0 R/IN Pixel read mask 
3C7 DAC Read Index 17-38 

7-0 W Index to palette register to be read 
3C7 DACStatus 17-39 

1-0 R Shows whether previous DAC cvcle was a read or write 
7-2 R Reserved 

3C8 - DAC Write Index 17-39 
7-0 R/IN Index to palette register to be written 

3C9 DACData 17-40 
7-0 R/IN Data from register pointed to by DAC Read or Write Index 
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A.2 EXTENDED SEQUENCER REGISTERS 

Table A-2. Extended Sequencer Registers 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

3C5 OS Unlock Extended Sequencer (SRS) 1S-1 

7-0 RNV Load xxxxOll Ob to unlock SR9-SRl C 

3C5 09 R/W Extended Sequencer 9 1S-2 

6-0 RNV Reserved = 1 
7 RNV Memory-mapped I/O only (no PIO) 

3C5 OA Extended Sequencer A (SRA) 1S-3 

4-0 RNV Reserved 
5 RNV PD[63:0) not tri-stated 

6 RNV Reserved 
7 RNV 2 MCLK memory writes 

3C5 OD Extended Sequencer D (SRD) 1S-4 

0 RNV Drive LPBEN pin with logic 1 
3-1 RNV Reserved 
3-1 RNV Reserved 
5-4 RNV HSYNC control for Green PC requirements 
7-6 RNV VSYNC control for Green PC requirements 

3C5 09 Extended Sequencer 9 (SR9) 18-2 
1-0 RNV Reserved 
2 RNV Controller 1 virtual DCLK off when CR67 3-2 = 11 b 
3 RNV Controller 1 virtual DCLK off in Standby 
4 RNV Controller 1 virtual DCLK off in Suspend 
5 RNV Controller 1 true DCLK off in Standby 
6 RNV Controller 1 true DCLK off in Suspend 
7 RNV MMIO-only 

3C5 10 MCLK Value Low (SR10) 1S-5 
4-0 RNV MCLK N-divider value 
6-5 R/VV MCLKR value 
7 RNV Reserved 

3C5 11 MCLK Value High (SR11) 1S-5 

6-0 R/VV MCLK M-divider value 
7 RNV Reserved 
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Table A-2. Extended Sequencer Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

3C5 12 DCLK Value Low (SR12) 18-6 

5-0 RMI DCLK N-divider value 
7..£ RMI DCLK Rvalue 

3C5 13 DCLK Value High (SR13) 18-6 

7-0 RMI DCLK M-divider value 
3C5 14 CLKSYN Control 1 (SR14) 18-7 

0 RMI DCLK PLL powered down (test only) 
1 RMI MCLK PLL powered down (test only) 
3 RMI Test MCLK (test only) 
4 RMI Clear clock synthesizer counters (test only) 
5 RMI Pin 146 tri-stated 
6 RMI MCLK is input on pin N 1 (test only) 
7 RMI DCLK is input on pin A1 (test only) 

3C5 15 CLKSYN Control 2 (SR15) 18-8 

0 RMI Load new MCLK frequency 
1 RMI Load new DCLK frequency 
2 RMI MCLK output on pin C3 (test only) 
3 RMI DCLK output on pin M1 (test only) 
4 RMI Divide DCLK by 2 

5 RMI Load MCLK and DCLK PLL values immediately 

6 RMI Invert DCLK 
7 RMI Enable 2 MCLK memory writes 

3C5 16 CLKSYN Test High (SR16) 18-9 

7-0 RMI Reserved 
3C5 17 CLKSYN Test High (SR17) 18-10 

7-0 RMI Reserved 
3C5 18 RAMDAC/CLKSYN Control (SR18) 18-10 

0 RMI RAMDAC test counter enabled (test only) 
1 RMI Reset RAMDAC test counter 
2 RMI Place red data on internal data bus (test onlv) 

3. RMI Place green data on internal data bus (test only) 
4 RMI Place blue data on internal data bus (test onlv) 
5 RMI Power-down RAMDAC 
6 RMI Select 1 cycle CLUT write 
7 RMI RAMDAC clock doubled mode enabled 
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Table A-2. Extended Sequencer Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

3C5 1A Extended Sequencer 1A (SR1A) 18-11 

3-0 RNI/ Reserved 
5-4 RNV Select functions of pins C3 and C15 
6 RNI/ Reserved 
7 RNV RAMDAC and CLUTs powered with 5V (overrides SR1 B 0) 

3C5 1B Extended Sequencer 1B (SR1B) 18-12 

0 R RAMDAC and CLUTs powered with 5V 
7-1 RNV Reserved = 1 

3C5 1C Extended S~uencer 1C (SR1C) 18-12 
1-0 RNV Reserved 
2 RNI/ TV encoder clock off when encoder disabled 
3 RNI/ TV encoder clock off in Standby 
4 RNI/ TV encoder clock off in Suspend 
5 RNV LCLK off when LPB disabled 
6 RNV LCLK off in Standby 
7 RNV LCLK off in Suspend 

3C5 1D Extended Sequencer 1D (SR1D) 18-13 
2-0 RNI/ Reserved 
3 RNV SP DCLK branch 1 off when SP disabled 
4 RNV SP DCLK branch 1 off in Standby 
5 RNV SP DCLK branch 1 off in Suspend 
6 RNV SP DCLK branch 2 off in Standby 
7 RNV SP DCLK branch 2 off in Suspend 

3C5 1E Extended Sequencer 1E (SR1E) 18-14 

0 RNV Controller 1 DCLK off when Controller 1 disabled 
1 RNV Reserved 
2 RNV Controller 2 DCLK off when Controller 2 disabled 
3 RNV Controller 2 DCLK off in Standby 
4 RNV Controller 2 DCLK off in Standby 

6-5 RNV Reserved 
7 RNV Bus interface SCLK off in Suspend 
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Table A·2. Extended Sequencer Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

3C5 1F Extended Seauencer 1F (SR1F) 18·15 

0 RMI GE MClK off in Suspend 

1 RMI DM MClK off in Suspend 

2 RMI BIU MClK off in Suspend 

3 RMI lPB MClK off in Suspend 

4 RMI Controller 1 and 2/SP MClK off in Suspend 

5 R/W Enable MClK off in Suspend 

6 R/W Reserved 

7 RMI Flat panel MClK branch off in Suspend 

3C5 20 Extended Sequencer 20 (SR20) 18-16 

0 R/W Reserved 

1 RMI DAC off in Standby 

2 RMI DAC off in Suspend 

3 RMI DClK Pll off in Suspend 

4 R/W MClK Pll off in Suspend 

6-5 RMI Reserved 

7 RMI Pads in suspend configuration in Suspend 

3C5 21 Extended Sequencer 21 (SR21) 18·17 

0 RMI Disable ClUT1 

1 RMI Disable monitor sense circuit 

2 RMI ClUT1 powered down in Standby 

3 RMI ClUT1 powered down in Suspend 

4 RMI Disable ClUT2 

5 RMI ClUT2 powered down when Controller 2 diasabled 

6 R/W ClUT2 powered down in Standby 

7 RMI ClUT2 powered down in Suspend 

3C5 22 DCLKO Value Low (SR22) 18·18 

5-0 RMI DClKO N-divider value 

7-6 RMI DClKO R value 

3C5 23 DCLKO Value High (SR23) 18·18 

7-0 RMI DClKO M-divider value 

3C5 24 DCLK1 Value Low (SR24) 18·19 

5-0 RMI DClK1 N-divider value 

7-6 R/W DClK1 R value 

3C5 25 DCLK1 Value High (SR25) 18·19 

7-0 R/W DClK1 M-divider value 
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Table A-2. Extended Sequencer Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

3C5 26 Paired Register ReadIWrite Select (SR26) 18-20 

0 RNV Certain CRTC register reads are disabled for controller 1 
1 RMI Reads of all paired controller 1 registers are disabled 
2 RNV Enable writes to controller 2 registers 
3 RNV Disable writes to controller 1 registers 

7-4 RNV Reserved 
3C5 27 MCLK Control (SR27) 18-21 

1-0 RMI Select I MCKl source 
3-2 RNV Select MClK divider 
7-4 RNV Reserved 

3C5 28 DCLK Control (SR28) 18-22 

1-0 RNV Select I DCKLA source 
3-2 RMI Select DClKl divider 
5-4 RNV Select IDCKlB source 
7-6 RMI Select DClK2 divider 

3C5 29 Flat Panel Frame Buffer (SR29) 18-23 

1-0 RNV STN write FIFO threshold 
5-2 RNV STN read FIFO threshold 
7-6 RNV Controller 2 FIFO threshold 

3C5 30 Architectural Configuration (SR30) 18-24 

0 RMI Select single or dual-scan panel 
7-1 RMI Reserved 

3C5 31 Flat Panel Display Mode (SR31) 18-24 

0 RMI CRT test mode 
1 RNV Select flat panel data source 
2 RNV Select CRT/lV data source 
3 RNV Controller test mode 
4 RMI Enable flat panel display 
5 RNV Reserved 
6 RNV Hardware icon controlled by controller 2 
7 RNV Hardware cursor controlled by controller 2 
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Table A·2. Extended Sequencer Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

3C5 32 Flat Panel Polarity Control (SR32) 18·26 

0 R/VV Tri-state memory interface signals 

1 RNV CRT HSYNC polarity during simultaneous display 

2 RNV CRT VSYNC polarity during simultaneous display 

3 RNV Reserved 
4 RNV Flat panel data polarity 

5 R/VV FPDE polarity is active low 

6 RNV FPHSYNC/LP polarity is active low 

7 RNV FPVSYNC/FLM polarity is active low 

3C5 34 Flat Panel AC Modulation (SR34) 18·27 

6-0 RNV Clock period units for MOD pulse 

7 RNV Enable MOD output on pin 615 

3C5 35 Flat Panel Modulation Clock Select (SR35) 18-27 

3-0 RNV Reserved 

4 RNV MOD clock select 
7-5 RNV Reserved 

3C5 36 Flat Panel Dither Control (SR36) 18-28 
0 R/VV Select number of bits for dithering 

2-1 RNV Reserved 
5-3 R/VV Select number of bits in the base color 

7-6 RNV Dither control 

3C5 37 Flat Panel FRC Weight Select RAM (SR37) 18-28 
3-0 R/VV Weight select value pointer 
7-4 R/VV Reserved 

3C5 38 Flat Panel FRC Weight Select RAM Data (SR38) 18·29 
7-0 RNV Weight select data 

3C5 39 Flat Panel Algorithm Control (SR39) 18·29 
1-0 RNV Select STN or TFT panel type 

2 RNV Reserved 
4-3 RNV Select FRC gray levels 
7-5 RNV Reserved 

3C5 3A Flat Panel FRC Tuning 1 (SR3A) 18·30 

7-0 RNV FRC tuning data 15-8 

3C5 3B Flat Panel FRC Tuning 2 (SR3B) 18·30 

7-0 RNV FRC tuning data 7-0 

3C5 3C Flat Panel FRC Tuning 3 (SR3C) 18·30 
1-0 RNV FRCtuning 

2 RNV STN test mode 
7-2 RNV Reserved 
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Table A-2. Extended Sequencer Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

3C5 3D Flat Panel Configuration 1 (SR3D) 18-31 

2-0 RNV Data output format 
3 RNV Panel output configuration select 
4 RNV Disable LP and FPSCLK during vertical blank 
5 RNV Disable FPSCLK during first line of vertical blank 
6 RNV Select flat panel data drive strength 
7 RNV Select the FPSCLK drive stregth 

3C5 40 Flat Panel Dither Control (SR40) 18-32 

0 RNV Reserved 
3-1 RNV FPSCLK delay 
4 RNV Force flat panel data and control signals low 
5 RNV FPSCLK forced low during non-display interval 
6 RNV Double edge pixel clocking for TFT panels 
7 RNV Enable FPPOL output 

3C5 41 Flat Panel Power Sequence Control (SR41) 18-33 

1-0 RNV Reserved 
2 RNV Power down phase timing 
3 RNV Power up phase timing 

5-4 Reserved 
7-6 RNV Standv timer resolution 

3C5 42 Flat Panel Power Management Control (SR42) 18·33 

0 RNV Reserved 
1 RNV Enable software suspend 

3-2 RNV Reserved 
4 RNV Enable hardware standby 
5 RNV Enable software standby 

7-6 RNV Suspend debounce timer value 
3C5 43 Flat Panel Standby Control (SR43) 18-34 

5-0 RNV Standby timer timeout value 
6 RNV Enable activity mode 
7 RNV Reserved 

3C5 44 Flat Panel Power Management (SR44) 18-34 

3-0 RNV Reserved 
4 R Specify STANDBY pin function 

7-5 R Reserved 
3C5 45 Flat Panel PLL Power Management (SR45) 18-35 

1-0 RNV Suspend to PLL power down time 
3-2 RNV Select DRAM refresh type 
7-4 RNV Reserved 
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Table A-2. Extended Sequencer Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

3C5 46 Flat Panel Power Management Status (SR46) 18-36 

4-0 R Reserved 
5 R 1 = in Standby mode 

6 R 1 = in idle power down state 
7 R 1 = in idle power UP state 

3C5 47 CLUT Control (SR47) 18-36 

1-0 RNV Select CLUT for reads and writes 
7-2 RNV Reserved 

3C5 48 Icon Mode (SR48) 18-37 

0 RNV Enable hardware icon 
1 RNV Select icon mode 
2 RNV Double X size 
3 RNV Double Y size 

6-4 RNV Select icon mag 
7 RNY Reserved 

3C5 49 Icon Color Stack (SR49) 18-38 

7-0 RNV Values for four 24 bits/pixel colors 
3C5 4A Icon X Position High (SR4A) 18-39 

1-0 RNY High order 3 bits of icon horizontal position 
7-2 RNV Reserved 

3C5 4B Icon X Position Low (SR4B) 18-39 

7-0 RNV Low order 8 bits of icon horizontal position 
3C5 4C Icon Y Position High (SR4C) 18-40 

1-0 RNV High order 3 bits of icon vertical position 
7-2 RNV Reserved 

3C5 4D Icon Y Position Low (SR4D) 18-40 

7-0 RNY Low order 8 bits of icon vertical position 
3C5 4E Icon Address (SR4E) 18-41 

7-0 RNV Icon map base address 
3C5 4F Dual-5can STN Data Address (SR4F) 18-41 

7-0 RNY STN panel data start address adjustment 
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Table A-2. Extended Sequencer Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

3C5 50 Dual-5can STN Frame Buffer Size Low (SR50) 18-42 

7-0 R STN frame buffer size low byte 
3C5 51 Dual-Scan STN Frame Buffer Size High (SR51) 18-42 

7-0 R STN frame buffer size high byte 
3C5 52 Flat Panel PWM Register (SR52) 18-43 

0 R!W Enable PWM 
1 R!W PWM source clock select 

3-2 R/W Reserved 
6-4 R!W PWM clock divide 

R!W Reserved 
3C5 53 Flat Panel PWM Duty Cycle (SR53) 18-44 

7-0 R!W Specify PWM duty cycle 
3C5 54 Flat Panel Horizontal Compensation 1 (SR54) 18-44 

1-0 R!W Text mode horizontal expansion 
3-2 R!W Graphics mode horizontal expansion 
4 R!W Enable horizontal centering 

6-5 R!W Reserved 
7 R!W Enable line graphics character codes 

3C5 55 Flat Panel Horizontal Compensation 2 (SR55) 18-45 

0 R!W Enable 40-character text mode horizontal expansion 
1 R!W Enable SO-character text mode horizontal expansion 
2 R!W Enable 640-column graphics mode horizontal expansion 
3 R!W Enable SOO-column graphics mode horizontal expansion 
4 R!W Enable 1024-column graphics mode horizontal expansion 

R!W Reserved 
3C5 56 Flat Panel Horizontal Compensation 1 (SR56) 18-46 

1-0 R!W Text mode vertical expansion 
3-2 R!W Graphics mode vertical expansion 
4 R!W Enable vertical centering 

7-5 R!W Reserved 
3C5 57 Flat Pane Vertical Compensation 1 (SR57) 18-47 

0 R!W Enable 350-line text mode vertical expansion 
1 R!W Enable 200/400-line text mode vertical expansion 
2 R!W Enable 350-line graphics mode vertical expansion 
3 R!W Enable 200/400-line oraphics mode vertical expansion 
4 R!W Enable 4S0-line oraphics mode vertical expansion 
5 R!W Enable 600-line oraohics mode vertical expansion 
6 R!W Enable 768-line graphics mode vertical expansion 
7 R!W Reserved 
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Table A-2. Extended Sequencer Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

3C5 58 Flat Panel Horizontal Border (SR58) 18-48 

7-0 R Character clocks per horizontal line not used by video imaQe 
3C5 59 Flat Panel Horizontal Expansion Factor (SR59) 18-48 

0 R Bit 8 of SR58 

3-' R Reserved 
6-4 R Horizontal expansion factor 
7 R Reserved 

3C5 5A Flat Panel Vertical Border (SR5A) 18-49 

7-0 R Number of lines not used by video imaae 
3C5 5B Flat Panel Horizontal Expansion Factor (SR5B) 18-49 

0 R Bit 8 of SR5A , R Automatic vertical expansion detect 
2 R Automatic vertical centering detect 
3 R o = Current scan line will be repeated on next scan line 

6-4 R Vertical expansion factor 
7 R Reserved 

3C5 5C Flat Panel Display Enable Position Control (SR5C) 18-50 

3-0 RNV Display enable start postion for Controller , 
7-4 RNV Display enable start position for Controller 2 

3C5 5D Flat Panel/CRT Sync Position Control (SR5D) 18-51 

3-0 RNV Sync start position for Controller' 
7-4 RNV Sync start position for Controller 2 

3C5 5F FIFO Control (SR5f) 18-51 

0 RNV Controller' FIFO memory access requests disabled (test) , RNJ Controller 2 FIFO memory access requests disabled (test) 
2 RNV STN Write FIFO memory access requests disabled (test) 
3 RNV SNT READ FIFO memorv access requests disabled (test) 
4 RNV , MCLK reads for Controller 2 FIFO 

7-5 RNV Reserved 
3C5 60 Flat Panel Horizontal Total (SR60) 18-52 

7-0 RNV character clocks/line - 5 
3C5 61 Flat Panel Horizontal Panel Size (SR61) 18-53 

7-0 RNJ Horizontal panel resolution - , 
3C5 62 Flat Panel Horizontal Blank Start (SR63) 18-53 

7-0 RNJ Character clock counter value at blank start 

3C5 63 Flat Panel Horizontal Blank End (SR63) 18-54 

4-0 RNV Character clock counter value at blank end 
7-5 RNV Reserved 

REGISTER REFERENCE A-19 



86CM65 Dual Display Accelerator 

Table A·2. Extended Sequencer Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 
3C5 64 Flat Panel Horizontal SynC Start (SR64) 18-54 

7-0 RNI/ Character clock counter value at sync start 

3C5 65 Flat Panel Horizontal SynC End (SR65) 18-55 
4-0 RNI/ Character clock counter value at sync end 
6-5 RNI/ Reserved 
7 'RNI/ Horizontal sync end bit 5 

3C5 66 Flat Panel Horizontal Overflow (SR66) 18-55 
0 RNI/ Flat panel horizontal total bit 8 
1 RNI/ Flat panel horizontal panel size bit 8 
2 RNI/ Flat panel horizontal blank start bit 8 
3 RNI/ Flat panel horizontal blank period areater than 64 char clocks 
4 RNI/ Flat panel horizontal sync start bit 8 
5 RNI/ Flat panel horizontal sync period greater than 32 char clocks 

7-6 RNI/ Reserved 

3C5 68 Flat Panel Vertical Total (SR68) 18·56 
7-0 RNI/ Scan lines between vertical syncs - 2 

3C5 69 Flat Panel Vertical Panel Size (SR69) 18·57 
7-0 RNI/ ' Vertical panel resolution - 1 

3C5 6A Flat Panel Vertical Blank Start (SR6A) 18-57 
7-0 RNI/ Scan line counter value at blank start - 1 

3C5 6B Flat Panel Vertical Blank End (SR6B) 18·58 
4-0 RNI/ Scan line counter value at blank end 
7-5 RNI/ Reserved 

3C5 6C Flat Panel Vertical SynC Start (SR6C) 18·58 
7-0 RNI/ Scan line counter value at sync start - 1 

3C5 6D Flat Panel Vertical Sync End (SR6D) 18-59 
3-0 RNI/ Scan line counter value at sync end 
7-4 RNI/ Reserved 

3C5 6E Flat Panel Vertical Overflow 1 (SR6E) 18·59 
2-0 RNI/ Flat panel vertical total bits 10-8 
3 RNI/ Reserved 

6-4 RNI/ Flat panel vertical panel size bits 10-8 
7 RfIN Reserved 

3C5 6F Flat Panel Vertical Overflow 2 (SR6F) 18-60 
2-0 RNI/ Flat panel vertical blank start bits 10-8 

3 RNI/ Reserved 
6-4 Rf\N Flat panel vertical sync start bits 10-8 
7 Rf\N Reserved 
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A.3 EXTENDED CRTC REGISTERS 

All of these registers are read/write protected at power-up by hardware reset. In order to read/write 
these registers, the Register Lock 1 register (CR3B) must be loaded with a binary unlock key pattern 
(see the register description). CTR registers are unlocked by setting CR39 = A5H. The registers will 
remain unlocked until the key pattern is reset. 1 = B for monochrome, D for color. 

Table A-3. Extended CRTC Registers 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

375 22 RNI/ CRT Test 1 (CTR22) 19-1 

6-0 RNI/ Reserved 

7 RNI/ Provide pixel data to DAC (Test) - Paired 

375 2D Device ID High (CR2D) 19-2 

7-0 R High byte of device 10 (SSH) 

375 2E Device ID Low (CR2E) 19-2 
7-0 R Low byte of device 10 (12H) 

315 2F Revision (CR2F) 19-2 

7-0 R 4x 

375 30 Chip ID/Rev (CR30) 19-3 
7-0 R Chip Identification - El H 

375 31 Memory Configuration (CR31) 19-3 

0 RNI/ Reserved 

1 RNI/ Enable two-page screen image 

2 RNI/ Enable VGA l6-Bit Memorv Bus Width 

3 RNI/ Use Enhanced mode memory mapping 

5-4 RNI/ Reserved 

6 RNI/ Enable high speed text dis[llay font fetch mode - Paired 

7 RNI/ Reserved 

375 32 Backward Compatibil/1Y 1 (CR32) 19-4 
1-0 RNI/ Reserved 

2 RNI/ Force internal dot clock to be not divided bv 2 

3 RNI/ Reserved 

4 RNI/ Enable interrupt generation 

5 RNI/ Reserved 

6 RNI/ Standard VGA memory wrap at 256K boundary 

7 RNI/ Reserved 
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Table A-3. Extended CRTC Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

375 33 Backward Compatibility 2 (CR33) 19-5 

0 AMI Reserved 
1 AMI Disable write protection provided by CRll 7 on CR7 1,6 
2 AMI Reserved 
3 AMI VCLK is inverted DCLK - Paired 
4 AMI Disable writes to RAMDAC registers (3C6H-3C9H) - Paired 
5 AMI BLANK signal active during non-active video_period - Paired 
6 AMI Disable writes to ARQ-ARF registers - Paired 
7 AMI Reserved 

375 34 Backward Compatibility 3 (CR34) 19-6 

0 AMI PCI DAC snoop method select 
1 RNY Disable PCI master abort handling during DAC snoop 
2 AMI Disable PCI retry handling during DAC snoop 
3 AMI Reserved 
4 AMI Enable Display Start FIFO Fetch register (CR3B) - Paired 
5 AMI Force to 8 dots/character text mode 
6 AMI Reserved 
7 AMI Lock 3C2H 3-2 (DCLK select) 

375 35 CRT Register Lock (CR35) - Paired 19-7 

3-0 RNY Reserved 
4 ANY Lock Vertical Timing registers 
5 AMI Lock Horizontal Timing registers 
6 ANY Lock CRl and 3C2H 6 
7 AMI Lock CR12 and 3C2H 7 

375 36 Configuration 1 (CR36) 19-8 

1-0 AMI Reserved 
3-2 RNY Select Memory page mode (fast page, EDO or l-cycle EDO) 
4 ANY Reserved 

7-5 ANY Define display memory size 
375 37 Configuration 2 (CR37) 19-8 

0 ANY Reserved 
1 ANY Disable test mode (outputs tri-stated) 
2 ANY Reserved 
3 ANY Use internal MCLK, DCLK 
4 ANY Reserved 

7-5 ANY Define paneltype 
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Table A-3. Extended CRTC Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

315 38 Register Lock 1 (CR38) - Shared 19-10 

7-0 R/IN Unlock S3 VGA registers (CR3D-CR3C) 
315 39 Register Lock 2 (CR39) - Shared 19-10 

7-0 R/IN Unlock System Control and System Extension registers 
1-0 R/IN Select alternate refresh count per horizontal line 

2 R/IN Enable alternate refresh count (CR3A 1-0) 

3 R/IN Enable simultaneous VGA text and Enhanced modes - Paired 
4 R/IN Enable 8-, 16- or 24/32-bit color Enhanced modes - Paired 
5 R/IN Enable high speed text font writing 

6 R/IN Reserved 
7 RMI Disable PCI bus read burst cycles 

315 3A Miscellaneous 1 (CR3A) 19-10 

315 3B Start Display FIFO Fetch (CR3B) - Paired 19-11 

7-0 RMI Specify start of display FIFO fetches for screen refreshing 

315 3C Interlace Retrace Start (CR3C) - Paired 19-12 

7-0 RMI Specify interlaced mode retrace start position 
315 3D NTSC/PAL Control (CR3D) 19-12 

0 R/IN Enable "TV mode 
3-1 RMI Select "TV output 
4 R/IN Select black and white video 
5 RMI Select NTSC or PAL 

7-6 R/IN Reserved 
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Table A·3. Extended CRTC Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

375 40 $ystem Configuration (CR40) 19·13 

0 RNV Enable Enhanced mode register access 
7·1 RNV Reserved 

375 41 BIOS Flag (CR41) 19·13 

7-0 RNI/ Used by the video BIOS 
375 42 Mode Control (CR42) 19·13 

4-0 RNV Reserved 
5 RNV Select Interlaced mode - Paired 
7~ RNI/ Reserved 

375 43 Extended Mode (CR43) • Paired 19·14 

2-0 RNV Reserved 
3 RNV Select character blink rate 
4 RNV Reserved 

6-5 RNV Select cursor blink rate 
7 RNI/ Enable horizontal counter double mode 

375 45 Hardware Graphics Cursor Mode (CR45) 19·14 

0 RNI/ Enable hardwaregrat:>hics cursor 
3-1 RNI/ Reserved 
4 RNI/ Set up space at right of bit map for hardware cursor 

7-5 RNI/ Reserved 
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Table A-3. Extended CRTC Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

375 46-47 Hardware Graphics Cursor Origin-X (CR46-CR47) 19-15 

10-0 R/W X-coordinate of the hardware cursor left side 
15-11 RMI Reserved 

375 48-49 Hardware Graphics Cursor Origin-V (CR48-CR49) 19-15 

10-0 R/W V-coordinate of the hardware cursor upper line 

15-11 R/W Reserved 

375 4A Hardware Gr~hics Cursor Foreground Stack (CR4A) 19-16 
7-0 R/W Hardware cursor forearound color (3 reaisters) 

375 4B Hardware Graphics Cursor Background Stack (CR4B) 19-16 
7-0 R/W Hardware cursor backaround color (3 reaisters) 

375 4C-4D Hardware Graphics Cursor Start Address (CR4C-CR4D) 19-16 
12-0 RMI Hardware cursor start address 

15-13 R/W Reserved 
375 4E Hardware Graphics Cursor Pattem Display Start X-Pixel 19-17 

Position (CR4E) 

5-0 R/W Hardware cursor displaystart x-coordinate 

7-6 R/W Reserved 
375 4F Hardware Graphics Cursor Pattem Display Start V-Pixel 19-17 

Position (CR4F) 

5-0 R/W Hardware cursor display start v-coordinate 
7-6 RMI Reserved 
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Table A·3. Extended CRTC Registers (continued) 

Add Index Register Name Description 
dress Bitls) R/W Bit Description Page 

315 50 Extended System Cont 1 (CR50) 19·18 

0 RNV Most significant bit of screen width definition (see bits 7-6) 

3-' RNV Reserved 
5-4 RNV Pixel length select 
7-6 RNV With bit 0, screen width definition 

315 51 Extended System Cont 2 (CR51)· Paired 19-18 

3-0 RNI Reserved 
5-4 RNV Logical screen width bits 9-8 

7-6 RNV Reserved 
315 52 Extended BIOS Flag 1 ICR52) 19·19 

7-0 RNV Used by the video BIOS 
315 53 Extended Memory Cont 1 ICR53) 19·19 

0 RNV Reserved 
2-1 RNV Big endian byte swap select for linear addressing 
4-3 RNV Memory-mapped I/O type select 
5 RNV MMIO window select (A8000H or B8000H) 
6 RNV Enable nibble swap 
7 RNV Reserved 

315 54 Extended Memory Cont 2 ICR54) 19·20 
1-0 RNV Big end ian byte swap select (not linear addressing or image 

transfers) 
2,7-3 RNI Specifv M parameter for CPU and Graphics Engine accesses 

315 55 Extended DAC Contro11CR55) 19·20 

3-0 RNI Reserved 
3 RNV Reserved 
4 RNV Enable X-1' windows hardware cursor mode 

7-5 RNV Reserved 
315 56 External SytlC Cont 1 ICR56) 19·21 

0 RNV Reserved , RNI HSYNC output buffer tri-stated 
2 RNV VSYNC output buffer tri-stated 

7-3 RNV Reserved 
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Table A-3. Extended CRTC Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description P~ge 

315 58 Linear Address Window Control (CR58) 19-22 

1-0 R!W Linear addressing window size 
3-2 R!W Reserved 
4 R!W Enable linear addressi~ 

6-5 R!W Reserved 
7 R!W RAS pre-charge timing adjustment 

315 59-5A Linear Address Window Position (CR59-5A) 19-23 

15-0 R!W Linear addressina window position bits 31-16 
315 5C General Out Port (CR5C) 19-24 

7-0 R!W General Output Port 
315 5D Extended Horizontal Overflow (CR5D) 19-24 

0 R!W Horizontal total bit 8 (CRO) 
1 RNI/ Horizontal display end bit 8 (CR1) 

2 R!W Start horizontal blank bit 8 (CR2) 

3 R!W End horizontal blank bit 7 (CR3. CR5) 
4 RNI/ Start horizontal sync position bit 8 (CR4) 
5 R!W End horizontal sync position bit 6 (CR5) 
6 R!W Start FIFO Fetch bit 8 (CR3B) 
7 RNI/ Reserved 

315 5E Extended Vertical Overflow (CR5E) 19-25 

0 R!W Vertical total bit 10 (CR6) 
1 R!W Vertical display end bit 10 (CR 12) 
2 R!W Start vertical blank bit 10 (CR 15) 
3 R!W Reserved 
4 RNI/ Vertical retrace start bit 10 (CR1 0) 

5 RNI/ Reserved 
6 RNI/ Line compare position bit 10 (CR18) 
7 R!W Reserved 

315 60 Extended Memory Control 3 (CR60) 19-25 

7-0 RNI/ Specify N parameter for primary stream FIFO control 
315 61 Extended Memory Control 4 (CR611 19-26 

4-0 RNI/ Reserved 
6-5 R!W Bia endian byte swap select for imaae writes 
7 R!W Reserved 

315 63 Horizontal TIming Control (CR63)- Paired 19-26 

2-0 R!W Delav horizontal timingjlllrameters by DCLKs 
4-3 R!W Delav horizontal timina parameters bv character clocks 
7-5 R!W Reserved 

REGISTER REFERENCE A-27 



86CM65 Dual Display Accelerator 

Table A-3. Extended CRTC Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 
375 65 Extended Miscellaneous Control (CR65)- Paired 19-27 

2-0 RNV Reserved 
4-3 RNV Delay BLANK by DCLK 
7-5 RNV Reserved 

375 66 Extended Miscellaneous Control 1 (CR66) 19-27 
0 RNV Enable enhanced functions - Paired 
1 R/W Software reset of the Graphics Engine 
2 R/W Reserved 
3 RNV PCI disconnect on write with FIFO full or read with FIFO empty 

6-4 RNV Reserved 
7 RNV Enable PCI bus disconnect 

375 QI Extended Miscellaneous Control 2 (CR67) - Paired 19-28 
0 RNV VCLK is in phase with DCLK 
1 RNV Reserved 

3-2 R/W Streams Processor mode select 
7-4 R/W Select RAMDAC color mode 

375 68 Configuration 3 (CR68) 19-29 
1-0 RNV CAS. DE stretch time selection 
2 RNV RAS low timing select 
3 RNV RAS precharge timing select 

6-4 RNV Video BIOS area 
7 RNV Reserved 

375 69 Extended System Control 3 (CR69) - Paired 19-30 
2-0 RNV Display start address bits 18-16 
7-3 RNV Reserved 

375 6A Extended System Control 4 (CR6A) 19-30 
4-0 RNV CPU base address bits 18-14 
7-5 R/W Reserved 

375 6B Extended BIOS Flag 3 (CR6B) 19-31 
7-0 RNV Used by the video BIOS 

375 6C Extended BIOS Flag 4 (CR6C) 19-31 
7-0 RNV Used bv the video BIOS 

375 60 Extended BIOS Flag 5 (CR6D) 19-31 
7-0 RNV Used I::lY the video BIOS 

375 6E Extended BIOS Flag 6 (CR6E) 19-32 
7-0 RNV Used by the video BIOS 
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Table A-3. Extended CRTC Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

315 6F Configuration 4 (CR6F) 19-32 

0 R/W Reserved 
1 R/W Select I/O address for Serial Port register 
2 R/W Disable effect of bit 1 of this register 

4-3 R/W WE delay 
7-5 R/W Reserved 

315 71 Extended Miscellaneous Control 2 (CR71) - Paired 19-33 

0 R/W Reserved 
1 R/W Screen off bit select 

4-2 R/W Reserved 

5 R/W Screen off 
7-6 R/W Reserved 

315 72 Extended Memorv Control 5 (CR72) 19-34 

7-0 R/W Secondary_stream FIFO Nparameter value 
315 73 Extended Memory Control 6 (CR73) 19-34 

7-0 R/W Controller 2 FIFO N parameter value 
315 74 Extended Memory Control 7 (CR74 19-35 

1-0 R/W Reserved 
2 R/W 1 MCLK STN FIFO reads/Writes 

7-3 R/W Reserved 
315 75 Extended Memory Control 8 (CR75) 19-35 

7-0 R/W STN FIFO N parameter value 
315 76 Extended Memory Control 9 (CR76) 19-35 

5-0 R/W LPB M parameter value 

7-6 R/W Reserved 
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A.4 ENHANCED COMMANDS REGISTERS 

This section lists the registers which support .the enhanced drawing functions. All of these registers 
are enabled only if bit 0 of the System Configuration register (CR40) is set to 1. 

Table A-4. Enhanced Commands Registers 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

42E8 Subsystem Status 20-1 
0 R Vertical sync interrupt status 

1 R Graphics Engine busy interrupt status 

2 R Command FIFO overflow interrupt status 

3 R Command FIFO empty interrupt status 

6-4 R Reserved 

7 R 4 or 8 bit planes 

15-8 R Reserved 

42E8 Subsystem Control 20-2 
0 W Clear vertical sync interrupt status 

1 W Clear Graphics Engine busy interrupt status 

2 W Clear Command FIFO overflow interruPt status 

3 W Clear Command FIFO empty interrupt status 

7-4 W Reserved 

8 W Vertical sync interrupt enabled 

9 W Graphics Engine busy interrupt enabled 

10 W Command FIFO overflow interrupt enabled 

11 W Command FIFO empty interrupt enabled 

13-12 W Reserved 

15-14 W Graphics Engine software reset selection 

4AE8 Advanced Function Control 20-3 
0 R!W Enable Enhanced mode functions 

1 R!W Reserved 

2 R!W Specify 4 bits/pixel Enhanced mode 

3 R!W Reserved 

4 R!W Enable linear addressing 

15-5 R!W Reserved 

82E8 Current Y -Position 20-4 
11-0 R!W Pixel vertical screen coordinate 

15-12 R!W Reserved 

86E8 Current X-Position 20-4 
11-0 R!W Pixel horizontal screen coordinate 

15-12 R!W Reserved 
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Table A-4. Enhanced Commands Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 

SAES Destination V Position/Axial Step Constant 20-5 

11-01 RNY Specifies ending vertical coordinate or axial step constant for a 
13-0 number of drawing commands 

15-12 ANY Reserved (Bits 15-14 for step constant) 

SEES Destination X Position/Diagonal Step Constant 20-5 

11-01 ANY Specifies ending horizontal coordinate or diagonal step 
13-0 constant for a number of drawing commands 

15-12 RNY Reserved (Bits 15-14 for step constant) 

92ES Line Error Term 20-6 

13-0 RNY Error term for line draws 

15-14 ANY Reserved 

96ES Maior Axis Pixel Count 20-6 

11-0 ANY Length of the longest axis (pixels - 1) 

15-12 ANY Reserved 

9AES Graphics Processor Status 20-7 
7-{J R Low 8 bits of field showing FI Fa slots available (see bits 15-11) 

8 R Reserved 

9 R Graphics Engine busy 

10 R All FIFO slots empty 

15-11 R High 5 bits of FIFO status (see bits 7-0) 

9AES Drawing Command 20-S 

0 W Must be programmed to 1 

1 W Select across the plane pixel mode 

2 W Last pixel will not be drawn 

3 W Select radial drawing direction 

4 W Draw pixels 

7-5 W Select drawing direction 

8 W Wait for CPU data 

10-9 W Select system bus size 

11 W Reserved 

12 W Enable byte swap 

15-13 W Select command type 
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Table A-4. Enhanced Commands Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 
gEES Short Stroke Vector Transfer 20-10 

3-0 W Length of vector 1 (pixels - 1) 
4 W Draw pixels 

7-5 W Select drawing direction 
15-8 W Duplicate of bits 7-0 to define second short stroke vector 

A2ES Background Color 20-11 
31-0 R!W Background color value 

A6ES Foreground Color 20-11 
31-0 R!W Foreground Color value 

AAES Bitplane Write Mask 20·12 
31-0 R!W Each bit enables updating of corresponding bit plane 

AEES Bltplane Read Mask 20·12 
31-0 R!W Each bit enables reading of corresponding bit plane 

B2ES Color Compare 20-13 
31-0 R!W Color value to be compared with current bitmap color 

B6ES Background Mix 20-13 
3-0 W Select mix type 
4 W Reserved 

6-5 W Select color source 
15-7 W Reserved 

BAES Foreground Mix 20·13 
3-0 W Select mix type 
4 W Reserved 

6-5 W Select color source 
15-7 W Reserved 

BEES Read Register Data 20·14 
15-0 R Data from register selected bv bits 2-0 of BEE8H E 

BEES 0 Minor Axis Pixel Count 20-15 
11-0 W Rectangle height (pixels - 1) 
15-12 W Reserved 

BEES 1 Top Scissors 20·15 
11-0 W Top side of the clipping rectangle 
15-12 W Reserved 

BEES 2 Left Scissors 20·15 
11-0 W Left side of the clipping rectangle 
15-12 W Reserved 
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Table A-4. Enhanced Commands Registers (continued) 

Add Index Register Name Description 
ress Bit(s) R/W Bit Description Page 
BEES 3 Bottom Scissors 20-16 

11-0 W Bottom side of the clipping rectangle 
15-12 W Reserved 

BEES 4 Right Scissors 20·16 
11-0 W Right side of the clipping rectangle 
15-12 W Reserved 

BEES A Pixel Control 20-16 
5-0 W Reserved 
7-6 W Select mix register 
11-8 W Reserved 
15-12 W OAH (index) 

BEES D Multifunction Control Miscellaneous 2 20·17 
2-0 W Destination base address location in memory 

3 W Reserved 

6-4 W Source base address location in memory 
11-7 W Reserved 

15-12 W ODH (index) 
BEES E Multifunction Control Miscellaneous 20·1S 

1-0 W Destination base address bits 21-20 
3-2 W Source base address bits 21-20 
4 W Select lJPper word for 32-bit register accesses 
5 W Onlvpixels outside the clipping rectan~le are drawn 

6 W Reserved 

7 W Don't update bitmap if source is not equal to color compare 
color 

8 W Enable color comparison 

9 W Select 32-bit command registers 
11-10 W Reserved 
15-12 W OEH (index) 

BEES F Read Register Select 20-19 
2-0 W Select register to be read 
11-4 W Reserved 
15-12 W OFH (index) 

E2ES Pixel Data Transfer 20·20 
15-0 W Data transfer register (CPU to Graphics Engine) - low word 

E2EA Pixel Data Transfer-Extension 20-20 
15-0 W Data transfer register (CPU to Graphics Engine) - high word 
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A.5 STREAMS PROCESSOR REGISTERS 

Table A-5. Streams Processor Registers 

Add Index Register Name Description 
dress Bit!s) R/W Bit Description Page 

8180 Primary Stream Control 21-1 

23-0 R/IN Reserved 
26-24 R/IN Primary stream input data format 

27 R/IN Reserved 
30-28 R/IN Primary stream filter characteristics 

31 R/IN Reserved 
8184 Color/Chroma Key Control 21-2 

7-0 R/IN BN/Cr key value (lower bound for chroma) 
15-8 R/IN G/U/Cb key value (lower bound for chroma) 

23-16 R/IN RIY key value (lower bound for chroma) 
26-24 R/IN RGB color comparison precision 

27 R/IN Reserved 
28 R/IN Color key control (full compare or bit 16 of 1.5.5.5) 

31-29 R/IN Reserved 
8190 Secondary Stream Control 21-3 

11-0 R/IN DDA horizontal accumulator initial value 
23-12 R/IN Reserved 
26-24 R/IN Secondary stream input data format 

27 R/IN Reserved 
30-28 R/IN ' Secondary stream filter characteristics 

31 R/IN Reserved 
8194 Chroma Key Upper Bound 21-4 

7-0 R/IN VlCr key value (upper bound) 
15-8 R/IN U/Cb key value (upper bound) 

23-16 R/IN Y key value (upper bound) 
31-24 R/IN Reserved 

8198 Secondary Stream Stretch/Riter Constants 21-4 
10-0 R/IN K1 horizontal scale factor 

15-11 R/IN Reserved 
26-16 R/IN K2 horizontal scale factor 
31-27 R/IN Reserved 
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Table A-5. Streams Processor Registers (continued) 

Add Index Register Name Description 
dress Bit(s) R/W Bit Description Page 

81AO Blend Control 21-5 

1-0 RNV Reserved 

4-2 RMI Secondary_ stream blend coefficient 

9-5 RMI Reserved 

12-10 RNV Primary stream blend coefficient 

23-13 RNV Reserved 

26-24 RNV Compose mode 

31-27 RNV Reserved 

81CO Primary Stream Frame Buffer Address 0 21-6 

21-0 RNV Primary stream frame buffer starting address 0 

31-22 RNV Reserved 

81C4 Primary Stream Frame Buffer Address 1 21-6 

21-0 RMI Primary stream frame buffer starting address 1 

31-22 RNV Reserved 

81C8 Primary Stream Stride 21-7 

11-0 RNV Primary stream stride 

31-12 RNV Reserved 

81CC Double Buffer/LPB Support 21-7 

0 RNV Select primary frame buffer address 1 

2-1 RNV Select secondary frame buffer address 

3 RNV Reserved 

4 RNV Select LPB frame buffer start address 1 

5 RNV LPB input buffer select loading at end of frame 

6 RJ/W Selected LPB input buffer toggles at end of frame 

31-7 RMI Reserved 

8100 Secondary Stream Frame Buffer Address 0 21-9 

21-0 RNV Secondary stream frame buffer startina address 0 

31-22 RNV Reserved 

8104 Secondal"Y_ Stream Frame Buffer Address 1 21-9 

21-0 RNV Secondary stream frame buffer starting address 1 

31-22 RNV Reserved 

81D8 Secondary Stream Stride 21-10 

11-0 RMI Second~rystream stride 

31-12 RNV Reserved 
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Table A-5. Streams Processor Registers (continued) 

Add Index Register Name Description 
dress Bit(s) R/W Bit Description Page 
81DC Blend Control 21-10 

2-0 R!W Reserved 
12-3 R!W Pixel stop fetch position 

18-13 R!W Reserved 
28-19 R!W Pixel start fetch position 

29 RMI Reserved 
30 R!W Primary stream on top 
31 R!W Enable opaque overlay control 

81EO K1 Vertical Scale Factor 21-12 
10-0 R!W Kl vertical scale factor 

31-11 RMI Reserved 
81E4 K2 Vertical Scale Factor 21-12 

10-0 RMI K2 vertical scale factor 
31-11 RMI Reserved 

81E8 DDA Vertical Accumulator Initial Value 21-13 
11-0 R!W DDA vertical accumulator initial value 

31-12 RMI Reserved 
81EC Streams FIFO and RAS Controls 21-13 

4-0 RMI Streams FIFO allocation 
9-5 R!W Secondary FIFO threshold 

14-10 R!W Primary FIFO threshold 
15 R!W RAS low time control 
16 R!W RAS precharge control 
17 RMI Reserved 
18 RMI Specify memory size for LPB memory cvcles 

31-19 RMI Reserved 
81FO Primary Stream Window Start Coordinates 21·14 

10-0 RMI Primary stream Y start 
15-11 R!W Reserved 
26-16 RMI Primary stream X start 
31-27 RMI Reserved 

81F4 Primary Stream Window Size 21·15 
10-0 R!W Primary stream heiaht 

15-11 RMI Reserved 
26-16 R!W Primary stream width 
31-27 R!W Reserved 
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Table A-5. Streams Processor Registers (continued) 

Add Index Register Name Description 
dress Bit(s) R/W Bit Description Page 

81F8 Secondary Stream Window Start Coordinates 21-15 
10-0 RtN Secondary stream Y start 

15-11 RtN Reserved 

26-16 RtN Secondary stream X start 

31-27 RMI Reserved 

81FC Secondary Stream Window Size 21-16 
10-0 RtN Secondary stream height 

15-11 RtN Reserved 

26-16 RMI Secondary stream width 

31-27 RMI Reserved 
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A.6 LOCAL PERIPHERAL BUS REGISTERS 

Table A-6. Local Peripheral Bus Registers 

Add Index Register Name Description 
dress Bitls) R/W Bit Description Page 
FFOO LPBMode 22-1 

0 RNJ Enable LPB 
3-1 RNJ LPB mode 
4 RNJ Reset LPB 
5 RNI Write every other received frame to memory 
6 RNJ No byte swap for incoming video 

8-7 RNJ Reserved 
9 RNJ LPB vertical sync is active high 
10 RNJ LPB horizontal sync is active high 
11 W CPUVSYNC 
12 W CPU HSYNC 
13 W Load base address currently pointed to 

15-14 RNJ Reserved 
17-16 RNJ Maximum compressed data bust size 
20-18 RNI Reserved 
22-21 RNI Video FIFO threshold 

23 RNI Reserved 
24 RNI LPB clock driven by LCLK 
25 RNJ Don't add stride after first HSYNC 
26 RNJ Invert the LCLK input 

30-27 RNJ Reserved 
31 RNI Reserved 

FF04 LPB FIFO Status 22-4 
3'() R LPB output FIFO status 
10-4 R Reserved 

11 R LPB output FIFO full 
12 R LPB output FIFO empty 
13 R LPB output FIFO almost empty 

21-14 R Reserved 
20 R LPB video FIFO 0 full 
21 R LPB video FIFO 0 empty 
22 R LPB video FIFO 0 almost emJ)ty 

28-23 R Reserved 
29 R LPB video FIFO 1 full 
30 R LPB video FIFO 1 empty 
31 R LPB video FIFO 1 almost empty 
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Table A-6. Local Peripheral Bus Registers (continued) 

Add Index Register Name Description 
dress Bit(s) R/W Bit Description Page 
FF08 LPB Interrupt Flags 22-5 

0 RNI LPB Output FIFO empty 

1 RN.J HSYNC (end of line) input on gin 202 

2 RN.J VSYNC (end of frame) input on j:lin 203 

3 RNI Serial port start condition detected 

154 RN.J Reserved 

16 RNI Enable LPB output FIFO empty interrupt 

17 RNI Enable HSYNC (end of line) input interrupt 

18 RNI Enable VSYNC (end of frame) input interrupt 

19 RNI Enable serial port start condition detect interrupt 

23-20 RN.J Reserved 

24 RN.J Drive SPCLK low on receipt of a serial port start condition 

31-25 RNI Reserved 

FFOC LPB Frame Buffer Address 0 22-7 
21-0 RN.J LPB frame buffer address 0 

31-22 RNI Reserved 

FF10 LPB Frame Buffer Address 1 22-7 
21-0 RN.J LPB frame buffer address 1 

31-22 RN.J Reserved 

FF14 LPB Direct Read/Write Address 22-8 
20-0 RN.J Address of MPEG decoder address to read/write 

23-21 RN.J MPEG decoder transaction type 

31-24 RN.J Reserved 

FF18 LPB Direct Read/Write Data 22-8 
31-0 RNI LPB direct read/Write data 

FF1C LPB General Purpose Inp_ut/Olltput Port 22-9 
3-0 RNI General purpose output data port 

7-4 R General purpose input data port 

31-8 RN.J Reserved 
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Table A-6. Local Peripheral Bus Registers (continued) 

Add Index Register Name Description 
dress Bit(s) R/W Bit Description Page 
FF20 Serial Port 22·9 

0 R/IN o = Serial clock write on pin 205, 1 = pin 205 tri-state 
1 R/IN o = Serial data write on pin 206, 1 = pin 206 tri-state 

2 R o = Serial clock low on pin 205, 1 = pin 205 tri-state 

3 R o = Serial data low on pin 206, 1 = pin 206 tri-state 
4 RNI/ Enable serial port function 

5-7 R/IN Reserved 
8 R Bit 0 mirror (data on byte lane 2 at E2H) 

9 R Bit 1 mirror (data on byte lane 2 at E2H) 
10 R Bit 2 mirror (data on byte lane 2 at E2H) 
11 R Bit 3 mirror (data on byte lane 2 at E2H) 
12 R Bit 4 mirror (data on byte lane 2 at E2H) 

31-13 R/IN Reserved 
FF24 LPB Video Input Window Size 22·11 

11-0 RNI/ Video input line width 
15-12 R/IN Reserved 
24-16 R/IN Video input window height 
31-25 R/IN Reserved 

FF28 LPB Video Data Offsets 22·12 
11-0 R/IN Horizontal video data offset 

15-12 R/IN Reserved 
24-16 RNI/ Vertical video data offset 
31-25 R/IN Reserved 

FF2C LPB Horizontal Decimation Control 22·12 
31-0 R/IN Video data byte mask 

FF30 LPB Vertical Decimation Control 22·13 
7-0 R Video data line mask 

FF34 LPB Line Stride 22·13 
11-0 R/IN Line stride 

31-12 R/IN Reserved 
FF40 LPB Output FIFO 22·14 

31-0 R/IN Output FIFO data 
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A.7 PCI CONFIGURATION SPACE REGISTERS 

When a PCI configuration read or write command is issued, AD[7:0] contain the address ofthe register 
in the configuration space to be accessed. 

Table A-7. PCI Configuration Space Registers 

Add Index Register Name Description 
dress Bltls) R/W Bit Description Page 

00 VendorlD 23-1 

15-0 R Hardwired to 5333H 

02 DevicelD 23-2 

15-0 R Hardwired to 8812H 

04 Command 23-2 

0 RNJ Response to I/O space accesses enabled 

1 RNJ Response to memory space accesses enabled 

4-2 RNJ Reserved 

5 RNJ Enable DAC snooping 

15-6 RNJ Reserved 

06 Status 23-3 

8-0 RNV Reserved 

10-9 RNJ Hardwired to select medium device select timing 

15-11 RNJ Reserved 

08 Class Code 23-3 

31-0 R Hardwired to indicate VGA-compatible display controller and 
revision level 

10 Base Address 0 23-4 

0 RNV Hardwired to indicate base registers map into memory space 

2-1 RNJ Hardwired to allow mapping anYWhere in 32-bit address space 

3 RNJ Hardwired to indicate does not meet prefetchable requirements 

22-4 RNV Reserved 

31-23 RNV Base address 0 

30 BIOS Base Address 23-5 

0 RNJ Enable access to BIOS ROM address space 

15-1 RNJ Reserved 

31-16 RNJ Upper 16 bits of BIOS ROM address 

3C Interrupt LIne 23-3 

7-0 RNJ Interrupt line routing information 

3D Interrupt Pin 23-6 

7-0 R Hardwired to specify use of INTA 
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Appendix B: Panel Programming Examples 

B-1 PANEL PROGRAMMING EXAMPLES 
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Programming Example: VGA TFT (640 x 480) 

Panel Type: VGA 
Horizontal resolution 640 640 640 

Vertical resolution 480 480 480 

Dot Clock (MHz) 25.175 31.500 31.500 
Horizontal fraq (kHz) 31.5 37.9 37.5 

Refresh rate (Hz) 60.0 72.0 75.0 

Register Description Register Value Register Description Register Value 

SR30 Architecture Configuration 010rll SR50 STN FBSize Low IF 

SR31 FP Display Mode 100rD2 SR51 STN FB Size High lC 

SR32 FP Pin Control 06 or F6 SR52 PWMControl 20,21 

SR33 Reserved 00 SR53 PWM Duty Cycle F7 

SR34 FP AC Modulation 01 SR54 FP H. Compensation IF 

SR35 FP Miscellaneous Control 10 SRSS FP H. Compensation Ctl 03 

SR36 FP Dither Control 00, FO, Al, 59 SR56 FPV. Compensation IF 

SR37 FP Weight Decode Pointer 00 SR57 FP V. Compensation Ctl OF 
SR38 FP Weight Decode 00 SR58 FP H. Border read only 

SR39 FP Algorithm Control 00 SR59 FP H. Expansion Factor read only 

SR3A FP FRC Tuning 1 00 SRSA FPV. Border read only 

SR3B FP FRC Tuning 2 00 SR5B FP V. Expansion Factor read only 
SR3C FP FRC Tuning 3 00 SR5C FP Display Enable Position 77 

SR3D FP Configuration 01,00,02 SR5D FP Syncs Position 77 

SR3E Reserved 00 SR5E Reserved 00 

SR3F Reserved 00 SR5F Reserved 00 
SR40 FP Pin Configuration ax, Cx, Ex, ax SR60 FP H. Total 5F 53 64 
SR41 FP Power Sequence Ctl OOorOC SR61 FP H. Panel Size 4F 4F 4F 

SR42 FP Power Mngmt Ctl 910rB3 SR62 FP H. Blank Start 50 50 4F 

SR43 FP Standby Ctl 010r41 SR53 FP H. Blank End 02 06 07 
SR44 FP Power Mngmt 010rl0 SR64 FP H. Sync Start 52 53 52 
SR45 FP PLL Power Mngmt 00,01,02,03 SR65 FP H. Sync End 9E 9B 9A 

SR46 FP Power Mngmt St81us read only SR66 FP H. Overflow 1 00 00 00 
SR47 CLUT Control 00,01,02 SR67 Reserved 00 00 00 
SR48 Icon Mode 00 SR68 FPV. Total OB 06 F2 

SR49 Icon Color Stack 00 SR69 FP V. Panel Size DF OF OF 
SR4A Icon X Position High 00 SR6A FP V. Blank Start E7 E7 DF 
SR4B Icon X Position Low 00 SR6B FP V. Blank End 04 FF F2 
SR4C Icon Y Position High 00 SR6C FP V. Sync Start E9 E8 EO 

SR4D Icon Y Position Low 00 SR6D FPV. Sync End OB OB 03 
SR4E Icon Address 00 SR6E FP V. Overflow 1 12 12 11 

SR4F STN Data Address 00 SR6F FP V. Overflow 2 11 11 11 

B-2 PANEL PROGRAMMING EXAMPLES 
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83 Incorporated 

Programming Example: SVGA TFT (800 x 600) 

Panel T~IHI: SVGA 
Horizontal resolution 800 800 800 800 

Vertical resolution 600 600 600 600 

Dot Clock (MHz) 36.000 40.000 50.000 49.500 

Horizontal freq (kHz) 35.1 37.9 48.1 46.9 

Refresh rate (Hz) 56 60 72 75 

Register Description Register Valua Register Description Register Valua 

SR30 Architecture Configuration 01 or 11 SR50 STN FBSize Low 87 

SR31 FP Display Mode 100rD2 SR51 STN FB Size High 2C 

SR32 FP Pin Control 06 or F6 SR52 PWMControl 20,21 

SR33 Reserved 00 SR53 PWM Duty Cycle F7 

SR34 FP AC Modulation 01 SR54 FP H. Compensation 1F 

SR35 FP Miscellaneous Control 10 SR55 FP H. Compensation Ctl 07 

SR36 FP Dither Control 00, FO, A1, 59 SR56 FP V. Compensation 1F,15 

SR37 FP Weight Decode Pointer 00 SR57 FP V. Compensation Ctl 1F, OF 

SR38 FP Weight Decode 00 SR58 FP H. Border read only 

SR39 FP Algorithm Control 00 SR59 FP H. Expansion Factor read only 

SR3A FP FRC Tuning 1 00 SR5A FPV. Border read only 

SR3B FP FRC Tuning 2 00 SR5B FP V. Expansion Factor read only 

SR3C FP FRC Tuning 3 00 SR5C FP Display Enable Position 77 

SR3D FP Configuration 01,00,02 SR5D FP Syncs Position 77 

SR3E Reserved 00 SR5E Reserved 00 

SR3F Reserved 00 SR5F Reserved 00 
SR40 FP Pin Configuration 8x, Cx, Ex, 8x SR60 FPH. Total 7B 7F 70 7F 

SR41 FP Power Sequence Ctl 00 or OC SR61 FP H. Panel Size 63 63 63 63 

SR42 FP Power Mngmt Ctl 910rB3 SR62 FP H. Blank Start 63 63 63 63 
SR43 FP Standby Ctl 010r41 SR63 FP H. Blank End 1E 02 00 02 
SR44 FP Power Mngmt 01 or 10 SR64 FP H. Sync Start 67 69 6B 66 

SR45 FP PLL Power Mngmt 00,01,02,03 SR65 FP H. Sync End 90 19 1A 10 

SR46 FP Power Mngmt Status read only SR66 FP H. Overflow 1 00 00 00 00 

SR47 CLUT Control 00,01,02 SR67 Reserved 00 00 00 00 

SR48 Icon Mode 00 SR68 FPV. Total 6F 72 98 6F 

SR49 Icon Color Stack 00 SR69 FPV. Panel Size 57 57 57 57 

SR4A Icon X Position High 00 SR6A FP V. Blank Start 57 57 57 57 

SR4B Icon X Position Low 00 SR6B FP V. Blank End 6F 72 98 6F 

SR4C Icon Y Position High 00 SR6C FP V. Sync Start 58 58 7C 58 

SR4D Icon Y Position Low 00 SR6D FPV. Sync End OA OC 02 OB 

SR4E Icon Address 00 SR6E FP V. Overflow 1 22 22 22 22 

SR4F STN Data Address 00 SR6F FP V. Overflow 2 22 22 22 22 

B-3 PANEL PROGRAMMING EXAMPLES 
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83 Inoorpomed 

Programming Example: XGA TFT (1024 x 768) 

Panel Type: XGA 
Horizontal resolution 1024 1024 1024 

Vertical resolution 768 768 768 
Dot Clock (MHz) 65.00 75.000 78.750 

Horizontal fraq (kHz) 4B.4 57.5 60 
Refresh rate (Hz) 60 70 75 

Register DescriJ)tion Register Value Register DescriPtion Register Value 

SR30 Architecture Configuration 01 or 11 SR50 STN FBSize Low FF 

SR31 FP Display Mode 100rD2 SR51 STN FB Size High 47 

SR32 FP Pin Control 06 or F6 SR52 PWMControl 20,21 

SR33 Reserved 00 SR53 PWM Duty Cycle F7 

SR34 FP AC Modulation 01 SR54 FP H. Compensation 1F,15 

SR35 FP Miscellaneous Control 10 SR55 FP H, Compensation Ctl OF,07 

SR36 FP Dither Control 00, FO, A1, 59 SR56 FP V. Compensation 1F,15 

SR37 FP Weight Decode Pointer 00 SR57 FP V. Compensation Ctl 3F, 1F, OF 

SR38 FP Weight Decode 00 SRSS FP H. Border read only 

SR39 FP Algorithm Control 00 SR59 FP H. Expansion Factor read only 

SR3A FP FRC Tuning 1 00 SRSA FPV. Border read only 

SR3B FP FRC Tuning 2 00 SR5B FP V. Expansion Factor read only 

SR3C FP FRC Tuning 3 00 SR5C FP Display Enable Position 77 

SR3D FP Configuration 01,00,02 SR5D FP Syncs Position 77 

SR3E Reserved 00 SR5E Reserved 00 
SR3F Reserved 00 SR5F Reserved 00 
SR40 FP Pin Configuration ex, Cx, Ex, ex SR60 FP H. Total A3 A1 9F 

SR41 FP Power Sequence Ctl OOorOC SR61 FP H. Panel Size 7F 7F 7F 

SR42 FP Power Mngmt Ctl 910rB3 SR62 FP H. Blank Start 7F 7F 7F 

SR43 FP Standby Ctl 010r41 SR63 FP H. Blank End 06 04 02 
SR44 FP Power Mngmt 010r10 SR64 FP H. Sync Start 63 83 82 

SR45 FP PLL Power Mngmt 00, 01, 02, 03 SR65 FP H. Sync End 94 94 BE 
SR46 FP Power Mngmt Status read only SR66 FP H. Overflow 1 00 00 00 
SR47 CLUT Control 00,01,02 SR67 Reserved 00 00 00 
SR48 Icon Mode 00 SR68 FPV. Total 24 24 1E 

SR49 Icon Color Stack 00 SR69 FP V. Panel Size FF FF FF 

SR4A Icon X Position High 00 SR6A FP V. Blank Start FF FF FF 
SR4B Icon X Position Low 00 SR6B FP V. Blank End 24 24 1E 
SR4C Icon Y Position High 00 SR6C FP V. Sync Start 02 02 00 
SR4D Icon Y Position Low 00 SR6D FP V. Sync End 08 08 03 

SR4E Icon Address 00 SR6E FP V. Overflow 1 23 22 23 
SR4F STN Data Address 00 SR6F FP V. Overflow 2 32 32 32 

B-4 PANEL PROGRAMMING EXAMPLES 
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sa Inoorpol'llteci 

Panel Hook-Up Diagram - Hitachi Color TFT 1024 x 768 

Aurora64V+ DATA81T Hitachi Color TFT 

BO Pin IDS Connector Signal Names 8GA Pin's # DESCRIPTION TX31D02VC1CAA 
J22orJ23 1024 x 768 

CNI Molex 
3 FPDCLK 83 DCLK (CNI-2) 
6 FPHSYNC C4 HSYNC(CNI-4 
8 FPVSYNC A3 VSYNC (CNI-5) 
64 FPVDE 815 DTMG (CNHl1I 
10 FPDO B4 First Pixel Red Data RAO(CNI-7) 
11 FPDl A4 RAI (CNI-8) 
13 FPD2 C5 RA2 (CN1-10l 
14 FPD3 85 RA3 (CN1-lll 
16 FPD4 A5 RA4 (CNI-13) 
17 FPD5 06 RA5 (CNI-14) 
19 FPD6 C6 First Pixel Green Data GAO (CNI-16) 
20 FPD7 86 GAl ICNI-17l 
22 FPDB A6 GA2 (CN1-19) 
23 FPD9 C7 GA3(CNI-20 
25 FPD10 B7 GA4 (CNI-22) 
26 FPD11 A7 GA5(CNI-23 
28 FPD12 08 First Pixel Blue Data BAO (CNI-25) 
29 FPD13 C8 BAI (CNI-26 
31 FPD14 B8 BA2 (CNI-28) 
32 FPD15 AS BA3 CNI-29) 
34 FPD16 C9 BA4 (CNI-31) 
35 FPD17 B9 BAS (CNI-32) 
37 FPD18 A9 Second Pixel Red Data RBO (CNI-34) 
38 FPD19 Cl0 RBI CNI-20 
40 FPD20 Bl0 RB2 (CNI-37) 
41 FPD21 Al0 RB3 (CNI-38) 
43 FPD22 Cll RB4 (CNI-4Ol 
44 FPD23 Bl1 RB5 (CNI-4ll 
46 FPD24 All Second Pixel Green data GBO (CNI-43) 
47 FPD25 D12 GBI (CNI-44) 
49 FPD26 C12 GB2 (CNI-46l 
50 FPD27 B12 GB3 (CNl-47) 
52 FPD28 A12 GB4 (CNI-49) 
53 FPD29 C13 GB5 (CNI-SO) 
55 FPD30 B13 Second Pixel Blue Data BBO (CN 1-52) 
56 FPD31 A13 BBI CNI-53 
58 FPD32 D14 BB2 (CN 1-55) 
59 FPD33 C14 BB3 (CNI-56) 
61 FPD34 B14 BB4 (CNI-5B1 
62 FPD35 A14 BB5 CNI-59 

71 73 VDD LCD nla VDD(3.3Vl onlY 
75 VDD LCD nla Pins 63 64 and 65 
74 FPPOL C15 
77 VEE LCD nla 

2457 GND nla VSS Pins are 
9 12 15 GND nla 1 3 6 9 12 15 18 
1821 24 GND nla 21 24 27 30 33 36 
27 30 33 GND nla 39 42 45 48 51 54 
63942 GND , nla 57 60 68 67 and 68 
4548 51 GND ' nla 
54 57 60 GND ! nla 
63,65,79 GND nla 

C-2 PANEL ATTACHMENT EXAMPLES 
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83 Incorporated 

Panel Hook-Up Diagram - Sharp Color DSTN 640 x 48016 Bit 

AURORA64V+ Sharp Color 
DSTN 

64 & 10 Pin Connector Sianal Name BGAPin LM64C08P 

Resolution 640X480 

Interface 16 Bit 

3 FPDCLK B3 XCKICNl-3) 

6 FPHSYNC C4 LP(CNl-2) 

8 FPVSYNC A3 YDICN1-l) 

64 FPVDE B15 I nlc 
10 FPDO B4 DLO ICN2-17) 

11 FPDl A4 

13 FPD2 C5 DL1 ICN2-18) 

14 FPD3 B5 
16 FPD4 A5 DL2ICN2-19)) 

17 FPD5 D6 

19 FPD6 C6 DL3 ICN2-20)) 

20 FPD7 B6 
22 FPDB A6 DL4 ICN2-21) 

23 FPD9 C7 

25 FPD10 B7 DL5 ICN2-22) 
26 FPD11 A7 

28 FPD12 DB DL6 ICN2-23) 

29 FPD13 CB 
31 FPD14 BB DL7 ICN2-24) 

32 FPD15 AB 
34 FPD16 C9 
35 FPD17 B9 
37 FPD1B A9 DUO (CNl-8) 

38 FPD19 Cl0 
40 FPD20 Bl0 DUl (CNl-8) 
41 FPD21 Al0 

43 FPD22 Cll DU2 (CN 1-1 0) 

44 FPD23 Bl1 
46 FPD24 All DU3(CN1-11) 
47 FPD25 012 
49 FPD26 C12 DU4 CNl-12 

50 FPD27 B12 

52 FPD2B A12 DU5ICNl-13) 

53 FPD29 C13 

55 FPD30 B13 DU6 CNl-14 
56 FPD31 A13 

56 FPD32 D14 DU7ICNl-15) 

59 FPD33 C14 

61 FPD34 B14 

62 FPD35 A14 
(+1.BV Min) Vcon( CNl-121 

71 VDD LCD (+5V)(CN1-5) 

7375 VDD LCD OnJOffICN1-41 
77 VEE LCD Acfust with R43 Vee +27VlCNl-7 

2 4 5 7 9 12 15 GND NJA Vss (CN1-8) 

18 21 24 27 30 42 GND NLA Vss CN2-16 25) 

27 30 33 36 39 51 GND N/A 

45 48 51 54 57 60 GND N1A 
63 65 79 GND N/A 
J24(PIN 1) (+12Vl To BKL inverter 

C-3 PANEL ATTACHMENT EXAMPLES 



III. r S3 86CM65 Dual Display Accelerator 

83 Incorporated 

Panel Hook-Up Diagram - Sharp Color DSTN 640 x 480 16 Bit 

AURORA64V+ Sharp Color 
OSTN 

64 & 10 Pin Connector Sional Name BGAPin LM64CI5J35P 
Resolution 640X4BO 
Interface 16 Bit 
3 FPOCLK B3 XCK(CN1-l0) 
6 FPHSYNC C4 LP CNI-6 

8 FPVSYNC A3 YO (CNI-4) 
64 FPVOE B15 I nIc 
10 FPOO B4 DLO (CNI-ll) 
11 FPDl A4 
13 FPD2 C5 0L1 (CNI-I3) 
14 FPD3 B5 
16 FPD4 AS DL2 (CNI-17) 
17 FP05 06 
19 FPD6 C6 0L3 ICNI-19) 
20 FP07 B6 
22 FPD8 A6 OL4 (CN1-l) 
23 FP09 C7 
25 FPD10 B7 OL5 (CNI-31 
26 FPOll A7 
28 FP012 08 OL6(CNI-5) 
29 FP013 C8 
31 FPD14 B8 OL7 (CNI-7) 
32 FPD15 A6 
34 FPD16 C9 
35 FPD17 B9 
37 FPD18 A9 DUO (CNI-28) 
38 FPD19 Cl0 
40 FPD20 Bl0 OUI (CNI-26) 
41 FPD21 Al0 
43 FPD22 Cl1 OU2 (CNI-24) 
44 FPD23 Bl1 
46 FPD24 All OU3 (CNI-22) 
47 FPD25 012 
49 FPD26 C12 DU4~CNI-23l 

50 FPD27 B12 
52 FPD28 A12 DU5 (CNI-25) 
53 FPD29 C13 
55 FP030 B13 OU6 CNl-29 
56 FPD31 A13 
58 FP032 014 OU7 (CNI-31) 
59 FP033 C14 
61 FPD34 B14 
62 FP035 A14 

(+I,BVMinl Vcon CNI-12 
71 VDD LCD Vdd(CNI-14 161 
7375 VOD LCD On/Off CNI-18 
77 VEE LCD Ad'ust with R43 N/A 
2 4 5 7 9 12 15 GNO N/A Vss ICNI-2 8 9) 
18 21 24 27 30 42 GND N/A Vss(CNI-15 21) 

27 30 33 36 39 51 GND N:e. VssICNI-27 30 
45 48 51 54 57 60 GND N/A 
63 65 79 GND NtA 
J24(PIN 1) (+I2V) To BKL inverter 

C-4 PANEL ATTACHMENT EXAMPLES 
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Panel Hook-Up Diagram - Sharp Color DSTN 800 x 600 16 Bit 

AURORA64V+ Sharp Color 
DSTN 

64 & 10 Pin Connector Sienal Name 8GAPin LMSOC03P 

Resolution BOOX600 
Interface 168it 
3 FPDCLK 83 XCK (CN1-10) 
6 FPHSYNC C4 LP (CNI-6) 

8 FPVSYNC A3 YD CNl-4 
64 FPVDE 815 nJe 
10 FPDO 84 DLO CNI-ll 
11 FPDl A4 

13 FPD2 C5 DLI CNI-13 
14 FPD3 85 
16 FPD4 AS DL2(CN 1-1 ZL 
17 FPD5 D6 
19 FPD6 C6 DL3 CNl-19 

20 FPD7 B6 
22 FPD8 A6 DL4(CN1-l1 
23 FPD9 C7 

25 FPD10 87 DL5 CNl-3 
26 FPDll A7 

28 FPD12 D8 DL6ICNl-5) 
29 FPD13 C8 
31 FPD14 88 DL7ICNl-7) 
32 FPD15 AS 
34 FPD16 C9 
35 FPD17 B9 
37 FPD18 AS DUO ICNl-28) 
38 FPD19 Cl0 
40 FPD20 Bl0 DUI ICNI-26) 

41 FPD21 Al0 
43 FPD22 Cll DU2 CNl-24) 

44 FPD23 Bll 
46 FPD24 All DU3ICNl-22) 

47 FPD25 D12 
49 FPD26 C12 DU4ICNl-23) 

50 FPD27 B12 
52 FPD28 A12 DU5 (CNl-25) 

53 FPD29 C13 

55 FPD30 813 DU6 CNl-29 
56 FPD31 A13 

56 FPD32 D14 UD7 ICNI-31) 
59 FPD33 C14 

61 FPD34 814 
62 FPD35 A14 

(+l.SVMin) Veonl CNl-12) 
71 VDD LCD Vdd(CNl-14 16) 

7375 VDD LCD OnJOffICN1-18) 

77 VEE LCD A(fust with R43 NA 
2 4 5 7 9 12 15 GND N/A Vss (CN1-2 8 9) 

18 21 24 27 30 42 GND NiO. Vss(CNI-15 21 

27 30 33 36 39 51 GND N/A Vss(CNl-27 30) 

45 48 51 54 57 60 GND NiO. 
63 65 79 GND N/A 
J24(PIN 1) (+12V) To BKL inverter 

C-5 PANEL ATTACHMENT EXAMPLES 
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83 Incorporated 

Panel Hook-Up Diagram - Hitachi Color STN 640 x 48016 Bit 

Aurora64V+ Hitachi Color STN 
64&10Pin Signal's Names BGAPin's# lMG9460ZUCC 
IDC Connector 

640 x 480116 Bitl 
J22orJ23 CN1 (Hiroset 
3 FPDClK B3 Cl2 (CN1-10l 
6 FPHSYNC C4 Cll (CNI-6 
8 FPVSYNC A3 FlM (CNI-4l 
64 FPVDE B15 Infa 
10 FPDO B4 lDO (CN1-11l 
11 FPDl A4 
13 FPD2 C5 lDl (CNI-13l 
14 FPD3 B5 
16 FPD4 A5 lD2 (CNI-I71 
17 FPD5 D6 
19 FPD6 C6 LD3 (CNI-19l 
20 FPD7 B6 
22 FPDB A6 lD4 (CNI-ll 
23 FPD9 C7 
25 FPD10 B7 LD5 (CNI-3l 
26 FPDll A7 
28 FPD12 D8 LD6 (CNI-5l 
29 FPD13 C8 
31 FPD14 B8 LD7 (CNI-7l 
32 FPD15 A8 
34 FPD16 C9 
35 FPD17 B9 
37 FPD18 A9 UDO (CNI-28l 
38 FPD19 Cl0 
40 FPD20 Bl0 UDI (CNI-26l 
41 FPD21 Al0 
43 FPD22 Cl1 UD2 (CNI-24l 
44 FPD23 Bl1 
46 FPD24 A11 UD3(CNI-22 
47 FPD25 D12 
49 FPD26 C12 UD4 (CNI-23l 
50 FPD27 B12 
52 FPD28 A12 UD5 (CNI-25l 
53 FPD29 C13 
55 FPD30 B13 UD6 CNI-29 
56 FPD31 A13 
58 FPD32 D14 UD7 (CNI-31l 
59 FPD33 C14 
61 FPD34 B14 
62 FPD35 A14 
71 73 VDD LCD I nla DisD off Pin 18 
7375 VDD LCD ! n/a VDD Pin 14 16 
74 FPPOL C15 nla 

VCON Pin 12 
77 VEE LCD nla 

2457 GND I nla GNDS Pins 
9 12 15 GND I nla 289 15 
1821 24 GND I nla 21 27 and 30 
27 30 33 GND nla 
36 39 42 GND nla 
45 48 51 GND nla 
54, 57, 50, 79 GND nla 

C-6 PANEL ATTACHMENT EXAMPLES 
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Panel Hook-Up Diagram - Hitachi Color STN 800 x 60016 Bit 

Aurora64V+ Hitachi Color STN 
64&10Pin Signal's Names BGA Pin's # LMG9900ZWCC 
I DC Connector 

800 x 600 16 Bit 
J22orJ23 CN 1(Hirose) 

3 FPDCLK B3 CL2 (CN1-l0) 
6 FPHSYNC C4 CLl (CNHl) 

8 FPVSYNC A3 FLM (CNl-4) 

64 FPVDE B15 n/a 
10 FPDO B4 LDO(CN1-ll) 

11 FPDl A4 
13 FPD2 C5 LOl (CNl-13) 

14 FPD3 B5 
16 FPD4 A5 L02 (CNl-17) 

17 FPD5 06 
19 FPD6 C6 L03 (CNl-19) 

20 FPD7 B6 
22 FPD8 A6 LD4 (CN1-1) 

23 FPD9 C7 
25 FPD10 B7 LD5 (CNl-3) 
26 FPDll A7 
28 FPD12 D8 LD6 (CNl-5) 

29 FPD13 C8 
31 FPD14 B8 LD7 (CNl-7) 
32 FPD15 AS 
34 FPD16 C9 
35 FPD17 B9 
37 FPD18 A9 UDO (CNl-28) 
38 FPD19 Cl0 
40 FPD20 Bl0 UDl (CNl-26) 

41 FPD21 Al0 
43 FPD22 Cll UD2 (CNl-24) 
44 FPD23 Bll 
46 FPD24 All UD3 (CNl-22) 
47 FPD25 D12 
49 FPD26 C12 UD4 (CNl-23) 
50 FPD27 B12 
52 FPD28 A12 UD5 (CNl-25) 

53 FPD29 C13 
55 FPD30 B13 UD6 (CNl-29) 
56 FPD31 A13 
58 FPD32 D14 UD7 CNl-31) 

59 FPD33 C14 

61 FPD34 B14 
62 FPD35 A14 
71 73 VDD LCD nla DisD off Pin 18 

7375 VDD LCD nla VDD Pin 14 16 

74 FPPOL C15 nla 
VCON Pin 12 

77 VEE LCD n/a 

24 57 GND nla GNDS Pins 

9 12 15 GND nla 289 15 

1821 24 GND nla 21 27 and 30 

27 30 33 GND nla 
36 39 42 GND I nla 
4548 51 GND ; nla 
54, 57, 60, 79 GND nla 

C-7 PANEL ATTACHMENT EXAMPLES 
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sa Incorporated 

Panel Hook-Up Diagram - Hitachi Color STN 800 x 600 16 Bit 

Aurora64V+ H~achi Color STN 
64& 10 Pin Signal's Names BGA Pin's # LMG9960ZWCC 
I DC Connector 

800 x 600 (16 Bitl 
J22orJ23 CN1(Hirose) 
3 FPDCLK B3 CL2 (CN1-l0) 
6 FPHSYNC C4 CL1 (CNHl) 
8 FPVSYNC A3 FLM (CN1-4) 
64 FPVDE B15 nla 
10 FPDO 64 LDO(CN1-11} 
11 FPDl A4 
13 FPD2 C5 LDl (CNl-131 
14 FPD3 65 
16 FPD4 A5 LD2 (CNl-17) 
17 FPD5 D6 
19 FPD6 C6 LD3 (CNl-191 
20 FPD7 B6 
22 FPD8 A6 LD4 (CN1-1) 
23 FPD9 C7 
25 FPD10 B7 lO5 CNl-3 
26 FPDll A7 
28 FPD12 D8 LD6(CNl-5) 
29 FPD13 C8 
31 FPD14 68 LD7(CNl-7} 
32 FPD15 AS 
34 FPD16 C9 
35 FPD17 B9 
37 FPD18 A9 UDO (CNl-28) 
38 FPD19 Cl0 
40 FPD20 Bl0 UDl (CNl-26) 
41 FPD21 Al0 
43 FPD22 Cll UD2 (CNl-241 
44 FPD23 611 
46 FPD24 All UD3 (CNl-221 
47 FPD25 D12 
49 FPD26 C12 UD4 (CN1-231 
50 FPD27 612 
52 FPD28 A12 UD5 (CNl-25) 
53 FPD29 C13 
55 FPD30 B13 UD6 (CN1-29) 
56 FPD31 A13 
58 FPD32 D14 UD7 (CN 1-311 
59 FPD33 C14 
61 FPD34 614 
62 FPD35 A14 
71 73 VDD LCD nla DisD off Pin 18 
7375 VDD LCD nla VDD Pin 14 16 
74 FPPOL C15 n/a 

VCON Pin 12 
77 VEE LCD I nla 

2457 GND nla GNDS Pins 
9 12 15 GND _nia 289 15 
1821 24 GND nla 21 27 and 30 
27 30 33 GND nla 
36 39 42 GND nla 
4548 51 GND nla 
54 57 60 79 GND nla 

C-8 PANEL ATTACHMENT EXAMPLES 



S3 86CM65 Dual Display Accelerator 

53 Incorponted 

Panel Hook-Up Diagram - Toshiba Color TFT 800 x 600 18 Bit 

Aurora64V + (M65) Toshiba color TFT 
64& 10 Pin Signal Name BGAPin NLB060AC2<Hl1 
IDC Connector 

800X600 (18 Bit) 
3 FPDCLK B3 NCLK CN1-o1 
6 FPHSYNC C4 n/a 
8 FPVSYNC A3 I n/a 
64 FPVDE B15 ENAB (CN2-D8) 
10 FPDO B4 RO CN1-031 
11 FPDl A4 
13 FPD2 C5 R1 (CN1-04) 
14 FPD3 B5 
16 FPD4 A5 R2 (CN1-p5) 
17 FPD5 D6 
19 FPD6 C6 R3 (CN1-D6) 
20 FPD7 B6 
22 FPD8 A6 R4 CN1-D7 
23 FPD9 C7 
25 FPD10 B7 R5(CN1,QB) 
26 FPD11 A7 
2B FPD12 D8 GO (CN1-Dl0 
29 FPD13 C8 
31 FPD14 B8 Gl (CN1-Dl1) 
32 FPD15 A8 
34 FPD16 C9 G2 (CN1-D121 
35 FPD17 B9 
37 FPD18 A9 G3 (CN1-o13) 
38 FPD19 Cl0 
40 FPD20 Bl0 G4 (CN1-D14) 
41 FPD21 Al0 
43 FPD22 Cll G5 (CN1-D15) 
44 FPD23 B11 
46 FPD24 All BO (CN2-D21 
47 FPD25 D12 
49 FPD26 C12 Bl (CN2-03) 
50 FPD27 B12 
52 FPD28 A12 B2 (CN2-04) 
53 FPD29 C13 
55 FPD30 B13 B3 (CN2-D5) 
56 FPD31 A13 
58 FPD32 D14 B2 (CN2-D61 
59 FPD33 C14 
61 FPD34 B14 B3 (CN2-p7) 
62 FPD35 A14 

71 VDD LCD N/A VDD(CN2-p9) 
7375 VDD LCD N/A VDD(CN2-clQ) 
77 VEE LCD NA 

2 4 5 7 9 12 15 GND N/A GND CN1-o2 9 
18 21 24 27 30 GND N/A GND (CN2-o1) 
33 36 39 42 GND N/A 
45 48 51 54 57 GND N/A 
60 79 GND N/A 

C-9 PANEL ATIACHMENT EXAMPLES 
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Panel Hook-Up Diagram - Hitachi Color TFT 800 x 600 

Aurora64V+ Hitachi 8x6 TFTllX26D81VC1CAA-l 
64 & 10 Pin Signal Name 6GA Pin Number CNI 40Pin Signal Description 
IDC Connector (Hirose) 

3 FPDCLK 63 2 DCLK 
6 FPHSYNC C4 4 HSYNC 
8 FPVSYNC A3 5 VSYNC 
64 FPVDE 615 37 DTMG 
10 FPDO 84 9 RO 
11 FPDl A4 
13 FPD2 C5 10 Rl 
14 FPD3 65 
16 FPD4 A5 11 R2 
17 FPD5 D6 
19 FPD6 C6 13 R3 
20 FPD7 66 
22 FPD8 AS 14 R4 
23 FPD9 C7 
25 FPD10 67 15 R5 
26 FPD11 A7 
28 FPD12 D8 19 GO 
29 FPD13 C8 
31 FPD14 68 20 Gl 
32 FPD15 AS 
34 FPD16 C9 21 G2 
35 FPD17 69 
37 FPD18 A9 23 G3 
38 FPD19 CIO 
40 FPD20 610 24 G4 
41 FPD21 A10 
43 FPD22 Cll 25 G5 
44 FPD23 611 
46 FPD24 Al1 29 60 
47 FPD25 D12 
49 FPD26 C12 30 61 
50 " FPD27 612 
52 FPD28 A12 31 62 
53 FPD29 C13 
55 FPD30 613 33 83 
56 FPD31 A13 
58 FPD32 D14 34 64 
59 FPD33 C14 
35 FPD34 614 35 65 
62 FPD35 A14 

71 VDD LCD N/A 39 VDD (+5Vl 
7375 VDD LCD N/A 40 VDD (+5VI 
74 FPPOL C15 N/A 
77 VEE LCD N/A N/A 

2457 GND N/A 1 3678 VSS 
9 12 15 GND N/A 12 16 17 18 VSS 
821 24 GND N:A 22 26 27 28 VSS 
273033 GND N/A 3236 VSS 
363942 GND N:A 
454851 GND N/A 
54 57 60 79 GND N/A 

C-10 PANEL ATTACHMENT EXAMPLES 



86CM65 Dual Display Accelerator 

53 Incorporated 

Index 

24 bits/pixel 
packed mode description 10-3 

3.3 volt operation 5-6, 18-11 
32 bitS/pixel operation 20-18 
4 bitS/pixel 19-18,20-3 

A 

activity function during Standby 18-34 
axial step constant 16-9 

B 

background color 20-11 
background/foreground mix 16-2,16-4, 16-9-
16-14, 16-16 - 16-22 
big endian addressing 16-6 
BIOS 

See video BIOS 
BitBLT across the plane 16-18 
BitBL T through the plane 16-17 
bitS/pixel 

See color depth 
black burst TV output 10-3, 19-12 
blank/border select 19-5 
blending 9-7,21-5 
blinking 11-12, 19-14 
byte mode addressing 17-22 
byte swap 20-9 

c 

CAS 
stretch time 7-3,19-29 

character blinking 11-12, 19-14 
character clock 

dot clocks per 17-6 
halving 17-6 

chip ID 19-2 - 19-3 
chip wakeup 14-1 

chroma keying 9-8,21-2,21-4 
enable 21-2 

clipping 16-8,20-15,20-18 
clock generator 

DC specifications 4-1 
frequency synthesis 8-1 
new DCLK PLL load 18-8 
new MCLK and DCLK PLL load 18-9 
new MCLK PLL load 18-8 

CLUT 
accessing 10-3,18-36 
power down CLUT1 18-17 
power down CLUT2 18-17 
updating 10-3, 18-36 
write cycle control 18-11 

color compare 16-2,16-8,20-18 
VGA 17-27, 17-31 

color depth (bpp) 19-18 
color keying 9-8,21-2 

enable 21-2 
in KRGB mode 21-2 

color space conversion 9-4 - 9-5 
composite TV output 10-3, 19-12 
configuration strapping 19-8 

at reset 5-1, 5-3 
unlocking access to registers 19-10,19-12 

CPU base address 
specify 19-30 

CRT output 10-1 
cursor 

end 17-16 
location address 17-17 
start 17-16 

cursor blinking 11-12, 19-14 
cursor location address 17-17 

INDEX 1-1 
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D 

DCLK 
control 8-3 
dividing 8-3, 18-22 - 18-23 
external input 18-8 
for controller A and B 18-22 
for controllers 1 and 2 8-3 
halving 18-9 
inverted 18-9,19-5 
loading new frequency 8-2, 18-8 - 18-9 
outputfor testing 18-8 
programming 8-2, 18-6 
source selection 8-3, 18-22 

debounce timer 18-34 
decimation 12-8,22-12 
destination base address 20-17 
destination X position 20-5 
DEVSEL timing 6-1 
diagonal step constant 16-9,20-5 
digitizer interface 12-7 
display active status 17-4 
display FIFO fetch 

enable 19-6 
specify start position 19-11 

display memory 
2 MCLK writes 18-3, 18-9 
access control 7-10 
configurations 7-1 
EDO support 7-6 
functional timing 7-2,7-4,7-7 
refresh 7-2 
refresh cycle control 7-2, 17-19 
size specification 5-1 
tri-state all interface signals 18-26 

display pitch 17-19 
dithering 11-3,11-11,18-28 - 18-29 

enable 18-28 
doubleword mode addressing 17-19 - 17-20, 
19-3 
drawing commands 16-9 -16-22, 20-8 
drawing direction 20-8 
drive strength 

flat panel data outputs 5-7 
10Ls 4-2 

DuoView display 
image destination 11-13 
programming 11-14 
setup 11-12 

1-2 INDEX 
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E 

EDO memory 7-1 
enable 

chroma keying 21-2 
color keying 21-2 
dithering 18-28 
Enhanced mode 20-3 
flat panel display 18-25 
hardware graphics cursor 19-14 
hardware icon 18-37 
linear addressing 19-22,20-3 
LPB 22-1 
memory mapped I/O 19-19 
TV output 19-12 

end horizontal blank 17-12 
end horizontal sync position 17-13 
end vertical blank 17-21 
Enhanced mode 

background color 20-11 
clipping 20-15,20-18 
color compare 20-18 
color depth 19-18 
command types 20-9 
destination base address 20-17 
destination X position 20-5 
diagonal step constant 20-5 
drawing commands 20-8 
enable 16-1,20-3 
enable 8 bpp or greater 19-11 
memory mapping 19-3 
minor axis pixel count 20-15 
programming 16-7 
screen width 19-18 
select mix register 20-17 
short stroke vector 20-10 
source base address 20-17 

extended data out (EDO) memory 7-1 

F 

fast page mode memory 7-1 
FIFO status 20-7 
FIFO threshold 

primary stream 21-14 
secondary stream 21-13 
STN read 18-23 
STN write 18-23 
use explained 7-10 
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flat panel 
control signal polarities 18-26 
data polarity 18-26 
data signal drive strength 18-31 
display enable 18-25 
display enable positioning 18-50 
force outputs low 18-32 
horizontal and vertical expansion 11-11 
horizontal centering 11-11, 18-45 
horizontal expansion 11-11,18-45 
horizontal expansion factor 18-48 
line graphics enable 18-45 
power sequencing 5-4,18-33 
power-on strapping for panel type 19-9 
single versus dual scan select 18-24 
STN panel support 11-1 
sync positioning 18-51 
TFT panel support 11-9 
vertical centering 11-11,18-46 
vertical expansion 11-11,18-46 
vertical expansion factor 18-50 

FLM 
polarity 18-26 

font selection 17-8 
FPDE 

function select .18-27 
FPPOL function select 18-11 
FPSCLK 

delay 18-32 
disable during first line of vertical blank 18-31 
disable during vertical blank 18-31 
drive strength 18-31 
function during blanking 18-32 

frame buffer 
See display memory 

frame rate control 11-3 
enable 18-29 
gray levels 18-29 

FRC 
See frame rate control 

G 

general output port 
description 13-2 
LPB 22-9 

GOPO function select 18-11 
Graphics Engine 

accessing bitmap through 16-2, 16-4 
busy status 20-7 
enable 20-3 
software reset 20-3 

graphics mode 

86CM65 Dual Display Accelerator 

vertical expansion 11-11 
green PC 

HSYNCNSYNC control 5-7, 18-4 

H 

hardware graphics cursor 
background color 19-16 
controller source 18-25 
enable 19-14 
foreground color 19-16 
pattern display x origin 19-17 
pattern display y origin 19-17 
programming 16-23 - 16-24 
storage start address 19-16 
Windows/X-Windows modes 16-23,19-21 
x origin 19-15 
yorigin 19-15 

hardware icon 
color programming 18-38 
controller source 18-25 
double size 18-37 
enable 18-37 
icon map base address 18-41 
icon map select 18-38 
mode select 18-37 
position programming 18-39 - 18-40 
programming 16-25 

high speed text display 19-4 
high speed text font writing 19-11 
horizontal blank 

end 17-12 
start 17-12 

horizontal centering 11-11 
horizontal display end 17-11 
horizontal expansion 11-11 
horizontal sync pOSition 

end 17-13 
start 17-13 

horizontal total 17-11 
HSYNC 

control for power management 18-4 
polarity 17-2 
polarity during simultaneous display 18-26 
skew by character clocks 17-13 

INDEX 1-3 



I square C 
See serial port 

icon 
See hardware icon 

10, chip 19-2 - 19-3 
idle power down status 18-36 
idle power up status 18-36 
image transfer across the plane 16-15 
image transfer through the plane 16-13 
initialization 5-1 
interlaced operation 19-12 - 19-13 

TV output 22-3 
interrupt 

enable 13-2, 19-4 
FIFO empty interrupt enable 20-3 
FIFO empty interrupt status 20-1 
FIFO overflow interrupt enable 20-2 
FIFO overflow interrupt status 20-1 
generation 13-2 
Graphics Engine busy interrupt status 20-1 
Graphics Engine interrupt enable 20-2 
LPB 22-5 
vertical retrace interrupt clear 17-18 
vertical retrace interrupt enable 17-18,20-1-

20-2 
vertical retrace interrupt status 17-3 

L 

LCLK 
invert 22-3 
select 12-1,22-3 

line compare 17-23 
line error term 16-9 
linear addressing 

enable 16-1, 19-22,20-3 
explained 16-1 
window position 19-23, 23-4 
window size 19-22 

little endian addressing 16-6 
Local Peripheral Bus 

LP 
See LBP 

disable during vertical blank 18-31 
polarity 18-26 

LPB 
burst size 22-2 
color byte swap 22-2 
decimation 12-8,22-12 
digitizer interface 12-7 
double buffering 12-7, 12-9,22-7 

1-4 INDEX 
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enable 22-1 
frame buffer address 22-7 
general output port 22-9 
input window size 22-11 
interrupts 22-5 
introduction 12-1 
line stride 22-13 
mode select 22-1 
output FIFO 22-4,22-14 
read/write registers 22-8 
reset 22-2 
SceniC/MX2 interface 12-1 
skip frames 22-2 
sync polarity 22-2 
video FIFO 22-3 

LPBEN pin logic level 18-4 

M 

M parameter 7-10,19-20 
LPB 19-35 
See also PLL m parameter 

maximum scan line 17-15 
MCLK 

dividing 18-21 
external input 18-7 
loading new frequency 8-3, 18-8 - 18-9 
output for testing 18-8 
programming 8-3, 18-5 
source selection 8-3, 18-21 

mechanical dimensions 2-1 
memory 

See display memory 
memory mapped I/O 

at B7000H window 16-5 
described 16-4 
enable 19-19 
new 16-6 
packed registers 16-5 

memory mapping 
EnhancedNGA modes 19-3 

minor axis pixel count 20-15 
MIU synchronization 19-34 
MMIO 

See memory mapped I/O 
MOD 

function select 18-27 
modulation 

clock select 18-27 
enable 18-27 
period 18-27 
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N 

N parameter 7-10,19-34 
controller 2 FIFO 19-34 
See also PLL n parameter 
primary stream FIFO 19-25 
STN FIFO 19-35 

nibble swap 19-20 
NTSC output 10-3, 19-12 

o 

ODD input 3-7, 12-8 
odd/even frame indicator 

invert 22-3 
OE 

stretch time 7-3,19-29 
offset 17-19 

p 

packed registers for MMIO 16-5 
paired registers 

enabling for reads 18-20 
enabling for writes 18-20 
explained 11-14 
listof 11-14 

PAL output 10-3,19-12 
palette registers 17-33 

lock access 19-5 
panning 17-15,17-34, 17-36 
pass-through 12-8 

clock select for 22-3 
PatBLT 

See pattern fill 
pattern fill 20-9 
pattern fill across the plane 16-21 
pattern fill through the plane 16-20 
PCIBus 

BIOS ROM access enable 23-5 
BIOS ROM base address 23-5 
configuration 6-1 
device 1.0. 6-1 
DEVSEL timing 6-1 
disable read bursts 19-11 
enable disconnect 19-28 
enable I/O accesses 23-2 
enable memory accesses 23-2 
linear addressing base address 23-4 
master abort handling during DAC cycles 10-

3,19-6 
RAMDAC snoop method 19-6 
retry handling during DAC cycles 10-3, 19-6 

86CM65 Dual Display Accelerator 

vendor 1.0. 6-1 
pin descriptions 3-3 - 3-6 
pin list 

alphabetical 3-9 
numerical 3-10 - 3-12 

pitch 17-19 
PLL M parameter 8-1, 18-5 - 18-6, 18-18 - 18-19 
PLL N parameter 8-1, 18-5 - 18-6, 18-18 - 18-19 
PLL power up/down time 18-35 
PLL R parameter 8-1, 18-5 - 18-6, 18-18 - 18-19 
polarity 

enable 18-32 
power management 5-4 

HSYNC control 5-7,18-4 
VSYNC control 18-4 

power sequencing 5-4, 18-33 
programming requirements 5-4, 18-34 

programming 16-7 
requirements after reset 5-4 

programming examples 
BitBLT across the plane 16-18 
BitBLTthrough the plane 16-17 
hardware cursor 16-23 
hardware icon 16-25 
image transfer across the plane 16-15 
image transfer through the plane 16-13 
pattern fill across the plane 16-21 
pattern fill through the plane 16-20 
rectangle fill solid 16-12 
short stroke vectors 16-22 
solid line 16-9 
textured line 16-10 

PWM 

Q 

clock pre-devide select 18-43 
duty cycle specification 18-44 
enable 18-43 
explained 11-11 
source clock select 18-43 

quadword mode addressing 17-19 

INDEX 1-5 
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R 

R parameter 
See PLL R parameter 

RAMDAC 
3.3V power select 18-11 
AC specifications 4-3 
access 17-38 - 17-40 
accessing 10-3 
bus snooping 10-3 
clock doubled operation 10-2,18-11 
color mode select 19-29 
color modes 10-1 - 10-3 
data source 18-24 
DC characteristics 4-1 
DC specifications 4-1 
lock writes 19-5 
PCI bus snooping 19-6 
power down 18-11 
sense generation 10-3 

RAS 
low time select 7-3,19-29,21-14 
precharge time select 7-3,21-14 

read mask 16-4 
real mode 16-1 
rectangle fill solid drawing 16-12 
refresh, DRAM 7-2,7-10,17-19,19-10 

type used during Suspend 18-35 
reset 

Graphics Engine 20-3 
LPB 22-2 
programming requirements 18-34 
programming requirements after 5-4 
system 5-1 

revision status 19-2 - 19-3 
ROMEN function select 18-11 
row scan count 17-15 

s 

S-Video 10-3, 19-12 
scaling 9-4 
screen off 17-7,19-33 
screen width 19-18 
self-refresh DRAM select 18-35 
SENSE 

circuit enabled 18-17 
status of internal signal 17-3 

serial port 13-2 
add wait states 22-6 
at I/O address 13-2 
I/O address select 19-32 
register 22-9 - 22-10 

1-6 INDEX 
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shared registers 11-14 
short stroke vector 16-22,20-10 
simultaneous display 11-13 
slow DRAM refresh select 18-35 
solid line drawing 16-9 
source base address 20-17 
standby mode 

activity function enable 18-34 
description 5-4 
hardware enable 18-33 
software enable 18-34 
status 18-36 
timeout value 18-34 
timer resolution 18-33 

start address 17-17 
start horizontal blank 17-12 
start horizontal sync position 17-13 
start vertical blank 17-20 
stepping information 19-2 - 19-3 
STN panel 

data bus sizes supported 11-1 
data output configurations 11-1, 11-9 
dithering 11-3, 18-28 
FIFO clocking rate 19-35 
frame buffer size specification 11-6, 18-42 
frame buffer starting address 18-41 
frame buffer starting location 11-6 
frame rate control 11-3 
functional timing 11-1 
modulation 11-1 
output format 18-31 
selection 11-1,11-9 

strapping, configuration 5-1 
streams processor 

blending 9-7,21-5 
chroma keying 21-4 
color space conversion 9-4 - 9-5 
color/chroma keying 9-8,21-2 
compose modes 9-5,21-5 
double buffering 9-2,21-6 - 21-7 
FIFO control 9-8,21-13 
filter characteristics 21-1, 21-3 
filter constants 21-4 
input data formats 21-1,21-3 
introduction 9-1 
mode select 19-28 
opaque overlay 9-6,21-10 
primary stream input 9-2 
primary stream stride 21-7 
primary stream window 21-14 
scaling 9-4,21-12 
secondary stream input 9-2 
secondary stream stride 21-10 
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secondary stream window 21-15 
STWR 

function select 18-11 
super VGA support 15-2 
suspend mode 

T 

debounce timer 18-34 
description 5-6 
PLL power up/down time 18-35 
software enable 18-33 

test load, AC 4-3 
test mode 5-1,19-9 
text mode 

vertical expansion 11-11 
textured line drawing 16-10 
TFT panel 

data bus sizes supported 11-9 
data output configurations 11-9 
dithering 11-11, 18-28 
dual edge clocking 18-32 
enable polarity function 18-32 
functional timing 11-9 
output format 18-31 

tri-state off 
HSYNC 19-21 

TV 

memory interface signals 18-26· 
PO lines 18-3 
VSYNC 19-21 

interlaced operation 12-8 
interlaced output 22-3 
output to CRT or flat panel 12-8 

TV output 10-3 
black and white 19-12 
enable 19-12 

two page screen 19-3 

u 

underline location 17-20 
unlocking 

configuration strapping registers 19-10,19-12 
Enhanced registers 19-13 
extended sequencer registers 18-1 
pseudocode for 14-1 
53 VGA registers 19-1,19-10 
system control/extension registers 19-10,19-

12 
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V 

VCLK 
inversion of DCLK 19-5 
phase with respect to DCLK 19-28 

vertical blank 
end 17-21 
start 17-20 

vertical centeri ng 11-11 
vertical display end 17-19 
vertical expansion 11-11 
vertical retrace 

enable interrupt 17-18 
end 17-18 
start 17-18 

vertical size 17-2 
vertical total 17-14 
VGA compatibility 15-1,17-1 
VGA graphics mode select 17-34 
VGA memory bus width 19-3 
VGA memory mapping 19-3 - 19-4 
video BIOS 

access enable (PCI) 23-5 
base address (PCI) 23-5 

video display enable 17-32 
VSYNC 

active status 17-4 
control for power management 18-4 
polarity 17-2 
polarity during simultaneous display 18-26 

w 

wakeup 14-1 
WE 

delay 19-33 
delay time 7-3 

word mode addressing 17-19, 17-22 
write mask 16-2, 16-8 

x 
X-Windows 16-23,19-21 

z 
ZV Port 

enable 22-3 
interface 12-9 
Video 16 mode setting 22-1 

INDEX 1-7 



FP Registers for TFT Panels 
Reg Panel Size 

Parameters/registers 
Horizontal resolution 
Vertical resolution 

SR30 
SR31 
SR32 
SR33 
SR34 
SR35 
SR36 
SR37 
SR37 
SR38 
SR39 
SR3A 
SR3B 
SR3C 
SR3D 
SR3E 
SR3F 
SR40 
SR41 
SR42 
SR43 
SR44 
SR45 
SR46 
SR47 
SR48 
SR49 
SR4A 
SR4B 
SR4C 
SR4D 
SR4E 
SR4F 
SR50 
SR51 
SR52 
SR53 
SR54 
SR55 
SR56 
SR57 
SR58 

Dot Clock (MHz) 
Horizontal freq (kHz) 
Refresh rate (Hz) 

SR59 
SR5A 
SR5B 
SR5C 
SR5D 
SR5E 
SR5F 
SR60 
SR61 
SR62 
SR63 
SR64 
SR65 
SR66 
SR67 
SR68 
SR69 
SR6A 
SR6B 
SR6C 
SR6D 
SR6E 
SR6F 
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