


























































































































































































































































































































































































































































._-----------------------------------------------------------------------------, 
; 
; Graphics Cursor Pattern: Cross (32x32) 
; 
CROSS: DD 11111111111111100111111111111111b ; AND 00 AND XOR Result 

DD 11111111111111100111111111111111b ; AND 01 --- --- ------
DD 11111111111111100111111111111111b ; AND 02 0 0 Black 
DD 11111111111111100111111111111111b ; AND 03 0 1 White 
DD 11111111111111100111111111111111b ; AND 04 1 0 Clear 
DD 11111111111111100111111111111111b ; AND 05 1 1 Invers 
DD 11111111111111100111111111111111b ; AND 06 
DD 11111111111111100111111111111111b ; AND 07 
DD 11111111111111100111111111111111b ; AND 08 
DD 11111111111111100111111111111111b ; AND 09 
DD 11111111111111100111111111111111b ; AND 10 
DD 11111111111111100111111111111111b ; AND 11 
DD 11111111111111100111111111111111b ; AND 12 
DD 11111111111111100111111111111111b ; AND 13 
DD 11111111111111100111111111111111b ; AND 14 
DD 0000000OOOOOOOO11000000000000000b ; AND 15 
DD OOOOOOOOOOOOOOOllOOOOOOOOOOOOOOOb ; AND 16 
DD 11111111111111100111111111111111b ; AND 17 
DD 11111111111111100111111111111111b ; AND 18 
DD 11111111111111100111111111111111b ; AND 19 
DD 11111111111111100111111111111111b ; AND 20 
DD 11111111111111100111111111111111b ; AND 21 
DD 11111111111111100111111111111111b ; AND 22 
DD 11111111111111100111111111111111b ; AND 23 
DD 11111111111111100111111111111111b ; AND 24 
DD 11111111111111100111111111111111b ;AND 25 
DD 11111111111111100111111111111111b ;AND 26 
DD 11111111111111100111111111111111b ;AND 27 
DD 11111111111111100111111111111111b ;AND 28 
DD 11111111111111100111111111111111b ;AND 29 
DD 11111111111111100111111111111111b ;AND 30 
DD 11111111111111100111111111111111b ;AND 31 

CROSS2: DD OOOOOOOOOOOOOOOllOOOOOOOOOOOOOOOb ;XOR 00 AND XOR Result 
DD OOOOOOOOOOOOOOOllOOOOOOOOOOOOOOOb ;XOR 01 --- --- ------
DD 00000000000000011000000000000000b ;XOR 02 0 0 Black 
DD 00000000000000011000000000000000b ;XOR 03 0 1 White 
DD 00000000000000011000000000000000b ;XOR 04 1 0 Clear 
DD 00000000000000011000000000000000b ;XOR 05 1 1 Invers 
DD 00000000000000011000000000000000b ;XOR 06 
DD OOOOOOOOOOOOOOOllOOOOOOOOOOOOOOOb ;XOR 07 
DD 000OOOOOOOOOOOO11000000000000000b ;XOR 08 
DD 00000000000000011000000000000000b ;XOR 09 
DD 00000000000000011000000000000000b ;XOR 10 
DD 00000000000000011000000000000000b ;XOR 11 
DD 00000000000000011000000000000000b ;XOR 12 
DD 00000000000000011000000000000000b :XOR 13 
DD 00000000000000011000000000000000b ;XOR 14 
DD 11111111111111111111111111111111b ;XOR 15 
DD 11111111111111111111111111111111b ;XOR 16 
DD 00OOOOOOOOOOOOOl1000000000000000b ;XOR 17 
DD OOOOOOOOOOOOOOOllOOOOOOOOOOOOOOOb ;XOR 18 
DD OOOOOOOOOOOOOOOllOOOOOOOOOOOOOOOb ;XOR 19 
DD 00OOOOOOOOOOOOOl1000000000000000b ;XOR 20 
DD 0OOOOOOOOOOOOOO11000000000000000b ;XOR 21 
DD OOOOOOOOOOOOOOOl1000000000000000b ;XOR 22 
DD 00OOOOOOOOOOOOO11000000000000000b :XOR 23 
DD 0OOOOOOOOOOOOOO11000000000000000b :XOR 24 
DD 00OOOOOOOOOOOOO11000000000000000b ;XOR 25 
DD OOOOOOOOOOOOOOOllOOOOOOOOOOOOOOOb :XOR 26 
DD OOOOOOOOOOOOOOO11000000000000000b ;XOR 27 
DD 0OOOOOOOOOOOOOO11000000000000000b ;XOR 28 
DD 000OOOOOOOOOOOO11000000000000000b :XOR 29 
DD OOOOOOOOOOOOOOOllOOOOOOOOOOOOOOOb ;XOR 30 
DD 0OOOOOOOOOOOOOO11000000000000000b ;XOR 31 
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·_-----------------------------------------------------------------------------, . , 
; Graphics Cursor Pattern: Inverse Block 
; 
INVBLK: DD Illlllllllllllllllllllllllllllllb ; AND 00 AND XOR Result 

DD Illlllllllllllllllllllllllllllllb ; AND 01 --- --- ------
DD Illlllllllllllllllllllllllllllllb ; AND 02 0 0 Black 
DD I1111111111111111111111111111111b : AND 03 0 1 White 
DD I1111111111111111111111111111111b ; AND 04 1 0 Clear 
DD I1111111111111111111111111111111b ; AND 05 1 1 Invers 
DD I1111111111111111111111111111111b ; AND 06 
DD I1111111111111111111111111111111b ; AND 07 
DD I1111111111111111111111111111111b ; AND 08 
DD I1111111111111111111111111111111b ; AND 09 
DD I1111111111111111111111111111111b ; AND 10 
DD I1111111111111111111111111111111b ; AND 11 
DD I1111111111111111111111111111111b ; AND 12 
DD I1111111111111111111111111111111b ; AND 13 
DD' I1111111111111111111111111111111b : AND 14 
DD I1111111111111111111111111111111b : AND 15 
DD I1111111111111111111111111111111b : AND 16 
DD I1111111111111111111111111111111b : AND 17 
DD I1111111111111111111111111111111b ; AND 18 
DD I1111111111111111111111111111111b : AND 19 
DD I1111111111111111111111111111111b : AND 20 
DD I1111111111111111111111111111111b ; AND 21 
DD I1111111111111111111111111111111b ; AND 22 
DD I1111111111111111111111111111111b ; AND 23 
DD I1111111111111111111111111111111b ; AND 24 
DD I1111111111111111111111111111111b ;AND 25 
DD I1111111111111111111111111111111b ;AND 26 
DD I1111111111111111111111111111111b ;AND 27 
DD 111111111111111111111l1111111111b ;AND 28 
DD 1111111111l11111111111l11111111lb ;AND 29 
DD 11ll1l11111111111111111111111111b ;AND 30 
DD 11111111111111111111111111111111b ;AND 31 

INVXOR: DD 11111111111111111111111111111111b :XOR 00 AND XOR Result 
DD I1111111111111111111111111111111b :XOR 01 --- --- ------
DD I1111111111111111111111111111111b :XOR 02 0 0 Black 
DD I1111111111111111111111111111111b ;XOR 03 0 1 White 
DD I1111111111111111111111111111111b ;XOR 04 1 0 Clear 
DD I1111111111111111111111111111111b ;XOR 05 1 1 Invers 
DD I1111111111111111111111111111111b ;XOR 06 
DD I1111111111111111111111111111111b ;XOR 07 
DD 11111111111111111111111111111111b ;XOR 08 
DD I1111111111111111111111111111111b ;XOR 09 
DD 1111111111111111111111111111111lb ;XOR 10 
DD I1111111111111111111111111111111b ;XOR 11 
DD I1111111111111111111111111111111b ;XOR 12 
DD 1111111111111111l111111111111111b ;XOR 13 
DD I1111111111111111111111111111111b ;XOR 14 
DD Illlllllllllllllllllllllllllllllb ;XOR 15 
DD Illlllllllllllllllllllllllllllllb ;XOR 16 
DD Illlllllllllllllllllllllllllllllb ;XOR 17 
DD Illlllllllllllllllllllllllllllllb ;XOR 18 
DD I1111111111111111111111111111111b :XOR 19 
DD Illlllllllllllllllllllllllllllllb ;XOR 20 
DD I1111111111111111111111111111111b ;XOR 21 
DD Illlllllllllllllllllllllllllllllb ;XOR 22 
DD Illlllllllllllllllllllllllllllllb ;XOR 23 
DD Illlllllllllllllllllllllllllllllb ;XOR 24 
DD I1111111111111111111111111111111b ;XOR 25 , 
DD Illlllllllllllllllllllllllllllllb ;XOR 26 
DD I1111111111111111111111111111111b ;XOR 27 
DD I1111111111111111111111111111111b ;XOR 28 
DD I1111111111111111111111111111111b ;XOR 29 
DD I1111111111111111111111111111111b ;XOR 30 
DD I1111111111111111111111111111111b ;XOR 31 
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;------------------------------------------------------------------------------
; 
; Graphics Cursor Pattern: White Block 
; 
WHTBLK: DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 00 AND XOR Result 

DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 01 --- ------
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 02 0 0 :alack 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 03 0 1 White 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 04 1 0 Clear 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 05 1 1 Invers 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 06 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 07 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 08 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 09 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 10 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 11 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 12 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 13 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 14 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 15 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb :AND 16 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 17 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 18 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 19 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 20 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 21 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 22 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 23 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 24 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 25 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 26 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 27 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb :AND 28 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb :AND 29 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb :AND 30 
DO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb :AND 31 

WHTXOR: DO 11111111111111111111111111111111b :XOR 00 AND XOR Result 
DO 11111111111111111111111111111111b ;XOR 01 --- ------
DO 11111111111111111111111111111111b ;XOR 02 0 0 Black 
DD 11111111111111111111111111111111b ; XOR 03 0 1 White 
DD 11111111111111111111111111111111b :XOR 04 1 0 Clear 
DD 11111111111111111111111111111111b ;XOR 05 1 1 Invers 
DD 11111111111111111111111111111111b :XOR 06 
DO I1111111111111111111111111111111b :XOR 07 
DD 11111111111111111111111111111111b :XOR 08 
DO I1111111111111111111111111111111b ;XOR 09 
DO I1111111111111111111111111111111b ;XOR 10 
DO I1111111111111111111111111111111b ;XOR 11 
DD I1111111111111111111111111111111b :XOR 12 
DD I1111111111111111111111111111111b :XOR 13 
DO I1111111111111111111111111111111b :XOR 14 
DD I1111111111111111111111111111111b ;XOR 15 
DD 11111111111111111111111111111111b ;XOR 16 
DO I1111111111111111111111111111111b ;XOR 17 

.DD I1111111111111111111111111111111b ;XOR 18 
DD 11111111111111111111111111111111b ;XOR 19 
DO 11111111111111111111111111111111b ;XOR 20 
DO I1111111111111111111111111111111b ;XOR 21 
DO I1111111111111111111111111111111b ;XOR 22 
DO I1111111111111111111111111111111b ;XOR 23 
DO I1111111111111111111111111111111b ;XOR 24 
DO I1111111111111111111111111111111b ;XOR 25 
DO Ill11111111111111111111111111111b ;XOR 26 
DO Illl1111111111111111111111111111b ;XOR 27 
DO I1111111111111111111111111111111b ;XOR 28 
DO I1111111111111111111111111111111b ;XOR 29 
DO Illll111111111111111111111111111b ;XOR 30 
DO 11111111111111111111111111111111b ;XOR 31 
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-------------------------------------------------------------------------------, 
; 
; Graphics Cursor Pattern: Black Block 
; 
BLKBLK: DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 00 AND XOR Result 

DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 01 --- --- ------
DD OOOOOOOOOOOOOOOOOOOOOOOOGOOOOOOOb ;AND 02 0 0 Black 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 03 0 1 White 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 04 1 0 Clear 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 05 1 1 Invers 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 06 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 07 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 08 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 09 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 10 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 11 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 12 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 13 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 14 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 15 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 16 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 17 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 18 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 19 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 20 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 21 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 22 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 23 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 24 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 25 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 26 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 27 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 28 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 29 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 30 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;AND 31 

BLKXOR: DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 00 AND XOR Result 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb :XOR 01 --- --- ------
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 02 0 0 Black 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 03 0 1 White 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 04 1 0 Clear 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 05 1 1 Invers 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 06 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 07 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 08 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 09 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 10 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 11 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 12 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 13 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 14 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 15 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 16 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 17 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 18 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 19 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 20 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 21 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 22 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 23 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 24 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 25 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 26 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 27 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 28 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 29 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 30 
DD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOb ;XOR 31 

PTRCNT EQU ($-PTRS) /256 ;Number of pointers 
MAXCNT EQU 255 ;Max pOinter pattern * 
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Table 6-3: V7VGA User-Programmable Extension Register Summary 

Index 

94 

9C 

9D 

9E 

9F 

AO-A3 

Description. 

Pointer Pattern Address: bits 13-6 of the address at which the currently displayed pointer 
pattern (hardware graphics cursor) is stored. Bits 15 & 14 are always 0, and each pointer 
pattern is 64 addresses long (accounting for bits 5-0). 

Pointer Horizontal Position Low: bits 7-0 of the X coordinate of the hardware graphics cursor 
(in pixels). The value in this register does not actually take effect on the screen until extension 
register 9F is written. 

Pointer Horizontal Position High: bits 10-8 of the X coordinate of the hardware graphics 
cursor (in pixels), The value in this register does not actually take effect on the screen until 
extension register 9F is written. 

Pointer Vertical Position Low: bits 7-0 of the Y coordinate of the hardware graphics cursor (in 
pixels). The value in this register does not actually take effect on the screen until extension 
register 9F is written. 

Pointer Vertical Position High: bits 9 & 8 of the Y coordinate of the hardware graphics cursor 
(in pixels). Writing this register updates the actual screen position. 

Graphics Controller Latches 0-3: the blue, green, red, and intensity plane latches, respectively. 

AS Cursor Attributes: Bit 7: 1 to enable the hardware graphics cursor 
o to disable 

Bit 3: 1 to select XOR text cursor 
o to select nonnal (overwrite) cursor 

Bit 0: 1 to disable cursor blink, 
o to enable cursor block (nonnal) 

Fl Fast Latch Load State: Bits 1 & 0: the latch register (0-3 correspsonds to AO-A3) written to by 
the next write to the Fast Background Latch Load register. 

F2 Fast Background Latch Load: on reads, resets bits 1 & 0 of the Fast Latch Load State register 
to O. On writes, data written to this register goes to the one of four latch registers (AO-A3) 
selected by bits 1 & 0 of the Fast Latch Load State register, and the field made up of bits 1 & 0 
of the Fast Latch Load State register is incremented after the write is complete. 

F3 Masked Write Control: 

Bit 1: 1 to select the rotated CPU byte as the masked write mask source 
o to select the Masked Write Mask register as the masked write mask source 
(No effect if bit 0 is 0.) 

Bit 0: 1 to enable masked writes (write-per-bit), 
o to disable masked writes. Masked writes only work with V -RAM. 

F4 Masked Write Mask: the bit pattern used for the masked write mask when bit 1 of the Masked 
Write Control register is 0 and bit 1 of that register is a 1. 

F5 ForegroundIBackground Pattern: the bit pattern to be expanded to a two-color pattern when bits 
3 & 2 of the Foreground/Background Control register are 01 and bit 1 of that register is O. 1 
bits are expanded to the color in the Extended Foreground Color register, and 0 bits are 
expanded to the color in the Extended Background Color register. 

(continued) 
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Table 6-3: V7VGA User-Programmable Extension Register Summary (continued) 

F6 1 Mb DRAM Bank Select 

Bit 7: 1 to reset the bank when line compare occurs 
o to load the bank select from bits 5 & 4 of this register when line compare occurs 

Bit 6: 1 to let banks tum over (scan into the next bank) 
o to keep the bank from turning over 

Bits 5 & 4: Bank from which CRTC starts fetching video data at the start of a frame 
Bits 3 & 2: Bank from which the CPU reads 
Bits 1 & 0: Bank to which the CPU writes 

F9 Extended Page Select 

Bit 0: 1 to select extended page 1 
o to select extended page 0 
(No effect when bit-2 of the Compatibility Control register is 0) 

Exact action depends on the settings of bits 5, 4, and 1 of the Compatibility Control register. 

FA Extended Foreground Color: Bits 3-0: color 1 bits are expanded to when bits 3 & 2 of the 
ForegroundlBackground Control register are 01. 

FB Extended Background Color: Bits 3-0: color 0 bits are expanded to when bits 3 & 2 of the 
ForegroundlBackground Control register are 01. 

FC Compatibility Control: 

Bit 5: 1 to select sequential chain 4 mode (useful for hi-res V-RAM 256-color modes) 
Bit 4: 1 to select sequential chain mode (useful for hi-res V-RAM 256-color modes) 
Bit 2: 1 to enable extended 256-color modes 

o to select normal 256-color operation 
Bit 1: 1 to select 128K extended 256-color mode 

o to select 64K extended 256-color modes 
Bit 0: 1 to enable extended attributes (extended underlining). 

FE ForegroundIBackground Control: 

Bits 3 & 2: Foregroundlbackground mode selection. 00 for normal mM VGA operation, 
01 for color text expansion, 10 and 11 reserved. 

Bit 1: 1 to select the rotated CPU byte as the color expansion source 
o to select the FG / BG Pattern register as the color expansion source. 

FF 16-Bit Interface Control: 

Bits 6 & 5: select the bank in which the pointer pattern 
(hardware graphics cursor masks) resides. 

Bit 4:. 1 to select banked operation with 256K of V -RAM or D-RAM 
o to select banked operation with 1 Mbit D-RAM chips 

* * *Important* * * Do not change any unused bits in any registers, since some of those bits are used by the 
BIOS. To change selected bits, read the register, change just the bits of interest, and 
write the result back to the register. Failure to observe this could result in unreadable 
displays or reduced performance. 
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APPENDIX 

~~~~~~~ 
Register Initialization Tables 

This appendix shows the default values for the registers when operating the V7VGA board in all modes. 
There are two tables: 1) VGA-Standard modes and 2) Video Seven proprietary modes. 

IStandard Modes VlsQlays 
0,1 40x25 Color Text (8x8 font) AD, MS 
0,1* 4Ox25 Color Text (8x14 font) AD, MS Note: MS = Multi-Frequency Display 
0,1+ 4Ox25 Color Text (9x16 font) AD, MS 
2,3 80x25 Color Text (8x8 font) AD, MS AD = PS/2-Type Fixed-
2,3* 80x25 Color Text (8x14 font) AD, MS Frequency Analog Display 
2,3+ 80x25 Color Text (9x16 font) AD, MS (Color or Monochrome) 

7 80x25 Mono Text (9x14 font) AD, MS (ffiM 8512,8513,8514 

7+ 80x25 Mono Text (9x16 font) AD, MS Color or IBM 8503 Mono 
or equivalent) 

6 640x200 Mono Graphics (2-color) AD, MS 
F 640x350 Mono Graphics (4-color) AD, MS XL = MultiSync XL (19"), 
11 640x480 Mono Graphics (2-color) AD, MS Nanao 9070S (16"), 

4,5 320x200 Color Graphics (4-color) AD, MS 
or equivalent 

D 320x200 Color Graphics (16-color) AD, MS 
E 640x200 Color Graphics (16-color) AD, MS 
10 640x350 Color Graphics (16-color) AD, MS 
12 640x480 Color Graphics (16-color) AD,MS 

~ 
BIOS S~ttnod~; 

13 320x200 Color Graphics (256-color) AD, MS - movax,mode 
Pronnetm Modes Vlsolavs int lOh 
40 80x43 Color Text (8x8 font) AD, MS 
41 132x25 Color Text (8x14 font) AD, MS 
42 132x43 Color Text (8x8 font) AD, MS 
43 80x60 Color Text (8x8 font) AD, MS 
44 l00x60 Color Text (8x8 font) AD, MS 
45 132x28 Color Text (8x14 font) AD, MS 
46-5F (reserved) 

60 752x41O Color Graphics (16-color) AD, MS ~ BIOS Setmode: 
61 720x540 Color Graphics (16-color) XL, MS I ---............ mov ax,6f05h 
62 800x600 Color Graphics (16-color) XL, MS mov bl,mode 
63 1024x768 Color Graphics (2-color) XL . IOh 
64 1024x768 Color Graphics (4-color) XL L.,.ID_t ____ --' 
65 1024x768 Color Graphics (16-color) XL 
66 64Ox400 Color Graphics (256-color) AD, MS 
67 640x480 Color Graphics (256-color) AD, MS 
68 72Ox540 Color Graphics (256-color) XL, MS 
69 (future) 800x600 Color Graphics (256-color) XL 
6A-7F (reserved) 6/27/88 
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6/27/88 
Table A -1. Mode of Operation (PS/2-Type Analog Displays) 

Cbara1:1I:d5li1:5 U 1.3 U i D E Z I lJl iU.! l..3! !lLl± lL3..t. 1± 11 U U 
Text / Graphics Text Text Or Or Or Or Text Or Or Text Text Text Text Text Or Or Or 
Colors 16 16 4 2 16 16 4* 2 16 16 16 16 16 4* 16 16 256 

Pixels H Resolution 320 640 320 640 320 640 720 640 640 320 640 360 720 720 640 640 320 
Pixels V Resolution 200 200 200 200 200 200 350 350 350 350 350 400 400 400 480 480 200 

Chars Text Columns 40 80 - - - - 80 - - 40 80 40 80 80 - - -
Rows Text Rows 25 25 - - - - 25 - - 25 25 25 25 25 - - -

Pixels Character Width 8 8 8 8 8 8 9 8 8 8 8 8 9 9 8 8 8 
Pixels Character Height 8 8 1 1 1 1 14 1 1 14 14 16 16 16 1 1 2 

CPU:CRT Bandwidth (O-Ram) 3:2 1:4 3:2 1:4 3:2 1:4 1:4 1 :4 1:4 3:2 1:4 3:2 1:4 1:4 1:4 1:4 1 :4 
CPU:CRT Bandwidth (V-Ram) 1: 1 1:1 1: 1 1:1 1: 1 1: 1 ] : 1 1: 1 1:] 1: ] 1: 1 1: ] 1:] 1: 1 1:1 ] : 1 ] : 1 
MHz Pixel Clock 12 25 12 25 12 25 28 25 25 12 25 14 28 28 25 25 25 

KHz H Sync Rate 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 31.5 
Hz V Sync Rate 70 70 70 70 70 70 70 70 70 70 70 70 70 70 60 60 70 

Chars H Displayed 40 80 40 80 40 80 80 80 80 40 80 40 80 80 80 80 80 
Chars H Total 57 100 57 100 57 100 100 100 100 57 ]00 57 100 ]00 100 100 100 

Lines V Displayed 400 400 400 400 400 400 350 350 350 350 350 400 400 400 480 480 400 
Lines V Total 449 449 449 449 449 449 449 449 449 449 449 451 449 449 524 524 449 

1l15RII;t: IimlDK U U U i D E Z I lJl iU.! l..3! !lLl± lL3..t. 1± 11 U U 
Display Type IJ) IJ) IJ) IJ) IJ) IJ) IJ) IJ) IJ) IJ) IJ) IJ) IJ) AD IJ) AD AD 

usee H Sync Delay 4.5 1.9 4.5 1.9 4.5 1.9 1.9 1.9 1.9 4.5 1.9 4.5 1.9 1.9 1.9 1.9 1.9 
usee H Sync Width 3.9 3.8 3.9 3.8 3.9 3.8 3.8 3.8 3.8 3.9 3.8 3.9 3.8 3.8 3.8 3.8 3.8 

usee V Sync Delay 414 413 414 413 414 413 1207 1208 1208 1210 1208 414 413 413 254 254 413 
usee V Sync Width 64 64 64 64 64 64 64 64 64 64 64 64 64 64 381 381 64 

EI1~D5hzDIi Ll U U i D E Z I l.Jl U! U! ~2LJ± Z± 11 U II 
FD Timing State (ON) 22/82 22/82 22/82 22/82 22/82 22/82 22/82 22/82 22/82 22/82 22/82 22/82 22/82 22/82 22/82 22/82 22/82 
A4 Clock 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
-- Sony Fixup 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
FC Compatibility CuI 08 08 08 08 08 08 08 08 08 08 0.8 08 08 08 08 08 08 
F6 Bank Select 00 00 00 00 00 00 00 00 00 00 clo 00 00 00 00 00 00 
F8 Extended Clock 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
FF 16-Bit Interface 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

MIs: Info Ll U U i D E Z I lJl SU! ~ ~ lL3..t. Z± 11 U 1J 
Text Columns 40 80 40 80 40 80 80 80 80 40 80 40 80 80 80 80 40 
Text Rows - 1 24 24 24 24 24 24 24 24 24 24 24 24 24 24 29 29 24 
Font Height 8 8 8 8 8 8 14 14 14 14 14 16 16 16 16 16 8 
Page Size 0800 1000 4000 4000 20004000 1000 8000 8000 0800 1000 0800 1000 100096009600 FAOO 

Segumm Ll U U i D E Z I l.Jl JU! U! ~ lLJ.:i: Z± 11 U 1J 
SRI Clocking Mode 9 1 9 1 9 1 0 5/1 5/1 9 1 8 0 0 1 1 1 
SR2 Plane Mask 3 3 3 1 F F 3 F F 3 3 3 3 3 F F F 
SR3 Char Map Select 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
SR4 Memory Mode 2 2 2 6 6 6 3 0/6 0/6 2 2 2 2 2 6 6 E 

EIII:I:DII B=5 Ll U U i D E Z I lJl JU! ~ ~ lLJ.:i: Z± 11 U 1J 
MISC Miscellaneous 63 63 63 63 63 63 A6 A2 A3 A3 A3 67 67 66 E3 E3 63 
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3/31/88 
Table A-I. (continued) Mode of Operation (PS/2-Type Analog Displays) 

~BI ~lrJ[ Jl,l U U i Jl E I E lJl Ll! 1.J! Jllh 2LJ.t. l:t. II 11 U 
CRO H Total - 5 2D 5F 20 5F 20 5F 5F 5F 5F 20 5F 20 5F 5F 5F 5F 5F 
CRI H Display End 27 4F 27 4F 27 4F 4F 4F 4F 27 4F 27 4F 4F 4F 4F 4F 
CR2 H Blanking Start 28 50 28 50 28 50 50 50 50 28 50 28 50 50 50 50 50 
CR3 H Blanking End 90 82 90 82 90 82 82 IA/82 17/82 90 82 90 82 82 82 82 82 
CR4 H Retrace Start 2B 55 2B 54 2B 54 55 54 64 2B 55 2B 55 55 54 54 54 
CR5 H Retrace End AO 81 80 80 80 80 81 EO/80 BA/80 AO 81 AO 81 81 80 80 80 
CR6 V Total - 2 BF BF BF BF BF BF BF BF BF BF BF BF BF BF OB OB BF 
CR7 Overflow IF IF IF IF IF IF IF IF IF IF IF IF IF IF 3E 3E IF 
CR8 Preset Row Scan 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
CR9 Char Cell Height C7 C7 CI CI CO CO 40 40 40 40 40 4F 4F 4F 40 40 41 
CRA Cursor Start 06 06 00 00 00 00 OB 00 00 OB OB 00 00 00 00 00 00 
CRB Cursor End 07 07 00 00 00 00 OC 00 00 OC OC OE OE OE 00 00 00 
CRC Start Address H -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CRD Start Address L -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CRE Cursor Location H -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CRF Cursor Location L -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CRIO (R) Light Pen H -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CRII (R) Light Pen L -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
CRIO (W) V Retrace Start 9C 9C 9C 9C 9C 9C 83 83 83 83 83 9C 9C 9C FA FA 9C 
CRll (W) V Retrace End 8E 8E 8E 8E 8E 8E 85 85 85 85 85 8E 8E 8E 8C 8C 8E 
CR12 V Display End 8F 8F 8F 8F 8F 8F 50 50 50 50 50 8F 8F 8F OF OF 8F 
CR13 Offset 14 28 14 28 14 28 28 14/28 14/28 14 28 14 28 28 28 28 28 
CR14 Underline Row IF IF 00 00 00 00 00 00 00 IF IF IF IF OF 00 00 40 
CR15 V Blanking Start 96 96 96 96 96 96 63 63 63 63 63 96 96 96 E7 E7 96 
CR16 V Blanking End B9 B9 B9 B9 B9 89 BA BA BA BA BA B9 B9 B9 04 04 B9 
CR17 Mode Control A3 A3 A2 C2 £3 E3 A3 8B$38B/E3 A3 A3 A3 A3 A3 C3 E3 A3 
CR18 Line Compare FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 

Alttibllli: S;;lrl[ Jl,l U U i Jl E I E lJl Ll! 1.J! Jllh 2LJ.t. l:t. II 11 U 
ARO Palette 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
ARI Palette 01 01 01 13 17 01 01 08 08 01 01 01 01 01 08 3F 01 01 
AR2 Palette 02 02 02 15 17 02 02 08 00 02 02 02 02 02 08 3F 02 02 
AR3 Palette 03 03 03 17 17 03 03 08 00 03 03 03 03 03 08 3F 03 03 
AR4 Palette 04 04 04 02 17 04 04 08 18 04 04 04 04 04 08 3F 04 04 
AR5 Palette 05 05 05 04 17 05 05 08 18 05 05 05 05 05 08 3F 05 05 
AR6 Palette 06 06 06 06 17 06 06 08 00 14 14 14 14 14 08 3F 14 06 
AR7 Palette 07 07 07 07 17 07 07 08 00 07 07 07 07 07 08 3F 07 07 
AR8 Palette 08 10 10 10 17 10 10 10 00 38 38 38 38 38 10 3F 38 08 
AR9 Palette 09 11 11 11 17 11 11 18 08 39 39 39 39 39 18 3F 39 09 
ARA Palette OA 12 12 12 17 12 12 18 00 3A 3A 3A 3A 3A 18 3F 3A OA 
ARB Palette OB 13 13 13 17 13 13 18 00 3B 3B 3B 3B 3B 18 3F 3B OB 
ARC Palette OC 14 14 14 17 14 14 18 00 3C 3C 3C 3C 3C 18 3F 3C OC 
ARD Palette 00 15 15 15 17 15 15 18 18 3D 3D 3D 3D 3D 18 3F 3D 00 
ARE Palette OE 16 16 16 17 16 16 18 00 3E 3E 3E 3E 3E 18 3F 3E OE 
ARF Palette OF 17 17 17 17 17 17 18 00 3F 3F 3F 3F 3F 18 3F 3F OF 
ARlO Mode Control 08 08 01 01 01 01 OE OB 01 08 08 OC OC OE 01 01 41 
ARll Overscan Color 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
AR12 Color Plane Ena OF OF 03 01 OF OF OF 05 OF OF OF OF OF OF OF OF OF 
AR13 H Pixel Pan 00 00 00 00 00 00 08 00 00 00 00 08 08 08 00 00 00 

lIraRbi:li Ctrlr Jl,l U M i Jl E I E lJl Ll! 1.J! Jllh~ l:t. II 11 U 
GRO Set/Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
GRI Enable Set/Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
GR2 Color Compare 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
GR3 Data Rotate 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
GR4 Read Map Select 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
GR5 Mode 10 10 30 00 00 00 10 10/00 10/00 10 10 10 10 10 00 00 40 
GR6 Miscellaneous OE OE OF 00 05 05 OA 7/5 7/5 OE OE OE OE OA 05 05 05 
GR7 Color Don't Care 00 00 00 00 OF OF 00 OF OF 00 00 00 00 00 01 OF OF 
GR8 Bit Mask FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 
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Table A -2. Mode of Operation (Video Seven Proprietary Text Modes) 

CbIDII:11:[JliliS:5 jJl II U jJ H jS ~ 
Text / Graphics Text Text Text Text Text Text Text 
Colors 16 16 16 16 16 16 16 

Pixels H Resolution 640 1056 1056 640 800 1056 720 
Pixels V Resolution 350 350 350 480 480 400 540 

Chars Text Columns 80 132 132 80 100 132 80 
Rows Text Rows 43 25 43 60 60 28 67 

Pixels Character Width 8 8 8 8 8 8 9 
Pixels Character Height 8 14 8 8 8 8 8 

CPU:CRT Bandwidth (D-Ram) 
CPU:CRT Bandwidth (V-Ram) 
MHz Pixel Clock 25 40 40 25 40 40 

KHz H Sync Rate 31.5 31.5 31.5 31.5 31.5 31.5 
Hz V Sync Rate 70 70 70 60 60 70 

Chars H Displayed 80 132 132 80 100 132 80 
Chars H Total 

Lines V Displayed 344 350 344 480 480 400 540 
Lines V Total 

Di51111! IlmloK jJl II U jJ H jS ~ 
Display Type N) N) N) N) N) N) MS 

usee H Sync Delay 
usee H Sync Width 

usee V Sync Delay 
usee V Sync Width 

EIll:D5laD5 jJl !1 U jJ ~ jS it 
FD Timing State (ON) 22 22 22 22 22 22 22 
A4 Clock 00 00 00 00 00 00 00 
-- Sony Fixup 00 00 00 00 00 00 00 
FC Compatibility Ctrl 08 08 08 08 08 08 08 
F6 Bank Select 00 00 00 00 00 00 00 
F8 Extended Clock 00 00 00 00 00 00 00 
FF 16-Bit Interface 00 00 00 00 00 00 00 

MiS Info jJl !1 U !J ~ jS it 
Text Columns 80 132 132 80 100 132 80 
Text Rows - 1 42 24 42 59 59 27 66 
Font Height 8 14 8 8 8 14 8 
Page Size IBOO lAOO2DOO 26002FOO 1000 2AOO 

Scgucg;er jJl !1 U !J ~ jS it 
SRI Clocking Mode 1 1 1 1 1 1 0 
SR2 Plane Mask 3 3 3 3 3 3 3 
SR3 Char Map Select 0 0 0 0 0 0 0 
SR4 Memory Mode 2 2 2 2 2 2. 2 

EIlI:[DIIB= jJl !1 U !J ~ ~ it 
MISC Miscellaneous A3 AF AF E3 E7 6F 
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Table A • 2. (continued) Mode of Operation (Video Seven Proprietary Text Modes) 

CRTCtrIr jJl .u jl jJ it .u !6 
CRO H Total - 5 5F 9C 9C 5F 7C 9C 
CRI H Display End 4F 83 83 4F 63 83 
CR2 H Blanking Start 50 84 84 50 64 84 
CR3 H Blanking End 82 9F 9F 82 9F 9F 
CR4 H Retrace Start 55 89 89 55 6E 89 
CR5 H Retrace End 81 IC IC 81 9D IC 
CR6 V Total - 2 BF BF BF OB OB BF 
CR7 Overflow IF IF IF 3E 3E IF 
CR8 Preset Row Scan 00 00 00 00 00 00 00 
CR9 Char Cell Height 47 4D 47 47 47 4D 47 
CRA Cursor Start 06 OB 06 06 06 OB 06 
CRB Cursor End 07 OC 07 07 07 OC 07 
CRC Start Address H -- -- -- -- -- -- --
CRD Start Address L -- -- -- -- -- -- --
CRE Cursor Location H -- -- -- -- -- -- --
CRF Cursor Location L -- -- -- -- -- -- --
CRIO (R) Light Pen H -- -- -- -- -- -- --
CRll (R) Light Pen L -- -- -- -- -- -- --
CRIO (W) V Retrace Start 83 83 83 FA FA 9C 
CR 11 (W) V Retrace End 85 85 85 8C 8C 8E 
CRI2 V Display End 57 5D 57 DF DF 87 
CRI3 Offset 28 42 42 28 32 42 
CRI4 Underline Row IF IF IF IF IF IF IF 
CRI5 V Blanking Start 63 63 63 E7 E7 90 
CRI6 V Blanking End BA BA BA 04 04 B9 
CRI7 Mode COlltrol A3 E3 E3 A3 E3 E3 
CRI8 Line Compare FF FF FF FF FF FF FF 

.6nrJbull: ~SI:J[ jJl .u jl jJ it .u !6 
ARO Palette 00 00 00 00 00 00 00 00 
ARI Palette 01 01 01 01 01 01 01 01 
AR2 Palette 02 02 02 02 02 02 02 02 
AR3 Palette 03 03 03 03 03 03 03 03 
AR4 Palette 04 04 04 04 04 04 04 04 
AR5 Palette 05 05 05 05 05 05 05 05 
AR6 Palette 06 14 14 14 14 14 14 14 
AR7 Palette 07 07 07 07 07 07 07 07 
AR8 Palette 08 38 38 38 38 38 38 38 
AR9 Palette 09 39 39 39 39 39 39 39 
ARA Palette OA 3A 3A 3A 3A 3A 3A 3A 
ARB Palette OB 3B 3B 3B 3B 3B 3B 3B 
ARC Palette OC 3C 3C 3C 3C 3C 3C 3C 
ARD Palette OD 3D 3D 3D 3D 3D 3D 3D 
ARE Palette OE 3E 3E 3E 3E 3E 3E 3E 
ARF Palette OF 3F 3F 3F 3F 3F 3F 3F 
ARlO Mode Control 08 08 08 08 08 08 08 
ARll Overscan Color 00 00 00 00 00 00 00 
ARI2 Color Plane Ena OF OF OF OF OF OF OF 
AR13 H Pixel Pan 00 00 00 00 00 00 08 

GIJIRbi:li Ctrlr jJl .u jl jJ .u H !6 
ORO Set/Reset 0 0 0 0 0 0 0 
ORI Enable Set/Reset 0 0 0 0 0 0 0 
OR2 Color Compare 0 0 0 0 0 0 0 
OR3 Data Rotate 0 0 0 0 0 0 0 
OR4 Read Map Select 0 0 0 0 0 0 0 
OR5 Mode 10 10 10 10 10 10 10 
OR6 Miscellaneous OE OE OE OE OE OE OE 
OR7 Color Don't Care 00 00 00 00 00 00 00 
OR8 Bit Mask FF FF FF FF FF FF FF 
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Table A - 3. Mode of Operation (Video Seven Proprietary Graphics Modes) 

CbIOU:lt:rJ5lil:5 in il U 6J ~ .6..S i6 6Z 61 §.2 
Text / Graphics Or Or Or Or Or Or Or Or Or Or 
Colors 16 16 16 2 4 16 256 256 256 256 

Pixels H Resolution 752 720 800 102410241024 640 640 720 800 
Pixels V Resolution 410 540 600 768 768 768 400 480 540 600 

Chars Text Columns - - - - - - - - - -
Rows Text Rows - - - - - - - - - -
Pixels Character Width 8 8 8 8 8 8 8 8 8 8 
Pixels Character Height I I I I I I I 1 I 1 

CPU:CRT Bandwidth (D-Ram) 1:4 1:4 pl:4 pl:4 pl:4 pl:4 pl:4 pl:4 pl:4 pl:4 
CPU:CRT Bandwidth (V -Ram) I: 1 I: 1 1:2 1 :4 1 :4 1:4 1 :4 1 :4 1:4 1 :4 
MHz Pixel Clock 28.3 32.5 40 65 65 65 50.4 50.4 65 65 

KHz H Sync Rate 31.6 35.0 37.9 48.5 48.5 48.5 31.5 31.5 35.0 32.9 
Hz V Sync Rate 70 60 60 60 60 60 70 60 60 53 

Chars H Displayed 94 90 100 12'8 128 128 80 80 90 100 
Chars H Total 

Lines V Displayed 410 540 600 768 768 768 400 480 540 bOO 
Lines V Total 

1l1511111: Ilmlu& in il U 6J ~ .6..S i6 6Z 61 §.2 
Display Type AD MS XL XL XL XL AD AD MS XL 

usee H Sync Delay 
usee H Sync Width 

usee V Sync Delay 
usee V Sync Width 

~X1S:DSi2D5 0 il 11 U ~ ~ ti il 61 i! 
fD Timing State (ON) 0/0 0/0 0/90 GIAO O/AO OIAO O/AO O/AO OIAO O/AO 
A4 Clock 00 10 10 10 10 10 10 10 10 10 
-- Sony H Skew 00 00 00 00 00 00 00 00 00 00 
FC Compatibility Ctrl 08 08 08 18 18 08 6C 6C 6C 6C 
F6 Bank Select 00 00 00 00 00 CO 00 CO CO CO 
F8 Extended Clock 00 00 10 00 00 00 00 00 00 00 
FF 16-Bit Interface 00 00 00 00 00 10 00 10 10 10 

MI5C IUfo in il U 6..l ij ~ " 62 61 6! 
Text Columns 94 90 100 128 128 128 80 80 90 100 
Text Rows - 1 50 66 74 95 95 95 24 29 66 74 
Font Height 8 8 8 8 8 8 16 16 8 8 
Page Size 9700 BEOO EBOO 6000 COOO >64K FAOO >64K >64K >64K 

Segymm 0 il i1 6..l ij ~ Ai 62 61 6! 
SRI Clocking Mode 1 9 1 5 S 1 1 1 1 1 
SR2 Plane Mask F F F 3 F F .F F F F 
SR3 Char Map Seleet 0 0 0 0 0 0 0 0 0 0 
SR4 Memory Mode 6 6 6 2 2 6 E E E E 

Ert@rDILI BrlS iJl il i1 6..l ij ~ " 62 61 6! 
MISC Miscellaneous E7 E7 EF E7 E7 C7 43 C3 C7 C7 
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Table A - 3. (cont) Mode of Operation (Video Seven Proprietary Graphi~ Modes) 

S:;BI S:;&[i[ 6Jl i1 .u 6J ij ~ .u AI iJl i2 
CRO H Total - 5 6D 6F 7F A3 A3 A3 C6 C3 E3 F2 
CRI H Display End 5D 59 63 7F 7F 7F 9F 9F B3 C7 
CR2 H Blanking Start 5E 5A 64 83 83 82 A3 A2 B6 CA 
CR3 H Blanking End 90 92 82 A5 A5 A6 86 85 85 94 
CR4 H Retrace Start 61 5C 67 8D 8D 8D M A8 B8 CB 
CR5 H Retrace End 8F 85 18 82 82 82 00 00 8A 8E 
CR6 V Total - 2 BF 47 77 29 29 29 EO OB 47 70 
CR7 Overflow IF FO FO fD FD FD 10 3E FO FO 
CR8 Preset Row Scan 00 00 00 00 00 00 00 00 00 00 
CR9 Char Cell Height 40 60 60 60 60 60 40 40 60 60 
CRA Cursor Start 00 00 00 00 00 00 00 00 00 00 
CRB Cursor End 00 00 00 00 00 00 00 00 00 00 
CRC Start Address H -- -- -- -- -- -- -- -- -- --
CRD Start Address L -- -- -- -- -- -- -- -- -- --
CRE Cursor Location H -- -- -- -- -- -- -- -- -- --
CRF Cursor Location L -- -- -- -- -- -- -- -- -- --
CRI0 (R) Light Pen H -- -- -- -- -- -- -- -- -- --
CRII (R) Light Pen L -- -- -- -- -- -- -- -- -- --
CRlO (W) V Retrace Start A2 26 5C 07 07 07 CE FA 26 59 
CRll (W) V Retrace End 8E 08 OE 8A 8A 8A 85 8C 08 OC 
CR12 V Display End 99 IB 57 FF FF FF C7 DF IB 57 
CR13 Offset 2F 2D 32 20 20 40 50 50 5A 64 
CR14 Underline Row 00 00 00 00 00 00 00 00 00 00 
CR15 V Blanking Start At 24 5C 07 07 07 CC E7 24 59 
CR16 V Blanking End B9 3F 74 22 22 22 DC 04 3F 6A 
CR17 Mode Control E3 E3 E3 EB EB E3 E7 E3 E3 E3 
CR18 Line Compare FF FF FF FF FF FF FF FF FF FF 

AUIlbuu: s::lI:lI: 6Jl i1 .u 6J ij ~ .u AI iJl i2 
ARO Palette 00 00 00 00 00 00 00 00 00 00 00 
ARI Palette 01 01 01 01 3F 3C 01 01 01 01 01 
AR2 Palette 02 02 02 02 3F 00 02 02 02 02 02 
AR3 Palette 03 03 03 03 3F 00 03 03 03 03 03 
AR4 Palette 04 04 04 04 3F 3A 04 04 04 04 04 
AR5 Palette 05 05 05 05 3F 3F 05 05 05 05 05 
AR6 Palette 06 14 14 14 3F 00 14 06 06 06 06 
AR7 Palette 07 07 07 07 3F 00 07 07 07 07 07 
AR8 Palette 08 38 38 38 3F 00 38 08 08 08 08 
AR9 Palette 09 39 39 39 3F 00 39 09 09 09 09 
ARA Palette OA 3A 3A 3A 3F 00 3A OA OA OA OA 
ARB Palette OB 3B 3B 3B 3F 00 3B OB OB OB OB 
ARC Palette OC 3C 3C 3C 3F 00 3C OC OC OC OC 
ARD Palette OD 3D 3D 3D 3F 00 3D OD OD OD OD 
ARE Palette OE 3E 3E 3E 3F 00 3E OE OE OE OE 
ARF Palette OF 3F 3F 3F 3F 00 3F OF OF OF OF 
ARlO Mode Control 01 01 01 01 01 01 41 41 41 41 
ARll Overscan Color 00 00 00 00 00 00 00 00 00 00 
AR12 Color Plane Ena OF OF OF 01 05 OF OF OF OF OF 
AR13 H Pixel Pan 00 00 00 00 00 00 00 00 00 00 

GraDbi:l Ctrir 0 i1 .u 6J ij ~ .u AI iJl i! 
ORO Set/Reset 0 0 0 0 0 0 0 0 0 0 
ORI Enable Set/Reset 0 0 0 0 0 0 0 0 0 0 
OR2 Color Compare 0 0 0 0 0 0 0 0 0 0 
OR3 Data Rotate 0 0 0 0 0 0 0 0 0 0 
OR4 Read Map Select 0 0 0 0 0 0 0 0 0 0 
OR5 Mode 00 00 00 10 10 00 40 40 40 40 
OR6 Miscellaneous 05 05 05 07 07 05 05 05 05 05 
OR7 Color Don't Care OF OF OF OF OF OF OF OF OF OF 
OR8 Bit Mask FF FF FF FF FF FF FF FF FF FF 
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TableA- 4. eGA / MDA / Here Register Initiali1Jltion Tables (for reference only) 

Mode 0 Mode 1 Mode 2 Mode 3 Bricks Mode 4 Mode 5 Mode 6 Mode 7 
Mode 

ffiA rnA rnA ffiA ffiA ffiA rnA ffiA MDA Here 

40x2S 40xlS 80x2S 80x2S 160xlOO 320x200 320x200 640x200 720x3S0 720x348 
Mono Color Mono Color 16-Color Mono 4-Color Mono Mono Mono 
I.W I.W I.W I.W ~[llIblli::i ~[llIbl.a s:iragblfi:i GElPbi~ I.W ~lJIllbili::i 

Mode 2C 28 2D 29 09 OE/2A OA/2E IE 28/29 OA 
Color 30 30 30 30 30 30 30 3F n/a n/a 
Config (Full) n/a n/a n/a n/a n/a n/a n/a n/a 02 03 
Config (Half) n/a n/a n/a n/a n/a n/a n/a n/a 00 01 

6845: 
RO H Total - 1 38 38 71 71 71 38 38 38 61 35 
RI H Displayed 28 28 50 50 50 28 28 28 50 2D 
R2 H Sync Pos 2D 2D 5A 5A 5A 2D 2D 2D 52 2E 
R3 Sync Width OA OA OA OA OA OA OA OA OF 07 

R4 V Total - 1 IF IF IF IF 7F 7F 7F 7F 19 5B 
R5 V Adjust 06 06 06 06 06 06 06 06 06 02 
R6 V Displayed 19 19 19 19 64 64 64 64 19 57 
R7 V Sync Pos - 1 lC lC 1C lC 70 70 70 70 19 57 

R8 Display Mode 02 02 02 02 02 02 02 02 02 02 
R9 Cell Height - 1 07 07 07 07 01 01 01 01 OD 03 
RA Cursor Start 06 06 06 06 06 06 06 06 OB 00 
RB Cursor End 07 07 07 07 07 07 07 07 OC 00 

RC StartAddr H 00 00 00 00 00 00 00 00 00 00 
RD StartAddr L 00 00 00 00 00 00 00 00 00 00 
RE Cursor Addr H 00 00 00 00 00 00 00 00 00 00 
RF Cursor Addr L 00 00 00 00 00 00 00 00 00 00 

Page Size 4000 4000 

Pixels Cell Size 8x8 8x8 8x8 8x8 8x2 8x2 8x2 16x2 9x14 16x4 

Chars H Displayed 40 40 80 80 80 40 40 40 80 45 
Chars H Total 57 57 114 114 114 57 57 57 98 54 

Lines V Displayed 200 200 200 200 200 200 200 200 343 348 
Lines V Total 262 262 262 262 262 262 262 262 370 370 

MHz Dot Clock 14.318 14.318 14.318 14.318 14.318 14.318 14.318 14.318 16.257 16.257 
KHz HFreq 15.70 15.70 15.70 15.70 15.70 15.70 15.70 15.70 18.43 18.82 
Hz VFreq 59.92 59.92 59.92 59.92 59.92 59.92 59.92 59.92 49.82 50.85 
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Character Fonts 

The following figure shows the 8x 14 character set. 
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The following figure shows the monochrome (9x14) supplement to the 8x14 character set. 

1D .. 5A Z 98 ¢ 

4D M 
F 1 + 
F6 -:-

The following figure shows the 8x8 character set. 
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0123456789ABCDEF 
o ~~~~~~=F-~~~~ 
1 

2 ~~~~~~~~~~~ 
3 ~~~~~~~+H~~~ 
4 ~~~~~~~~~~~ 
5 ~~~~F-+~~~~~T.H 
6 ~~F-m~F+~~~~~~ 
7 ~~~~~~~~~~~ 
e F-T~F-T.MF.&T~~~~~~ 
9 ~~~~~~~+a~~~ 
A ~~~~~~~~~~~ 
B F-+~~~r.r.~~~*F~~ 
C ~~~~~+.M~~~~~ 
DF.:::t--:+-t:-+.~+-'T.=+-=::+.H~+:rl=;m:+-t 
E ~~~~Etfn~~~~~ 
F ~~~~~~~~~~~ 
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§[9~~~~~ 
Connector Pinouts 

Analog Video Connector 

fJ.n Name 
1 Red (Analog 0-.7V) 
2 Green (Analog 0-. 7V) 
3 Blue (Analog 0-.7V) 
4 MonID[2] 
5 -reserved-

Feature Connector 

fill Name 
1 CO 
2 Cl 
3 C2 
4 C3 
5 C4 
6 C5 
7 C6 
8 C7 
9 FEATCLK 
10 BLANK* 
II HSYNC 
12 VSYNC 
13 Gnd 

Qir 
Out 
Out 
Out 
In 

PCB Component Side 

.eJ,n Name JlY 
6 RedRetum 
7 Green Return 
8 Blue Return 
9 (no pin) 
10 Sync Return 

I2iI ·f.m Nam~ 
I/O 14 Gnd 
I/O 15 Gnd 
I/O 16 Gnd 
I/O 17 VIDENA 

--
--
--
--
--

I/O 18 SYNCENA 
I/O 19 CLKENA 
I/O 20 -reserved-
I/O 21 Gnd 
I/O 22 Gnd 
I/O 23 Gnd 
I/O 24 Gnd 
I/O 25 -reserved-
-- 26 -reserved-

.r.m is.ame 
11 MonID[O] 
12 MonID[I] 
13 Hsync (TIL) 
14 Vsync (TIL) 
15 -reserved-

PCB Solder Side 

lm: 
In 
In 

Out 
Out 
--

Dir 
--
--
--
In 
In 
In 
--
--
--
--
--
--
--

Note: The lowest numbered pin on each side of the board is located on the end nearest the Video Connector 
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PCI AT Bus Pinout Summary (shown viewed from top front of system motherboard) 

fin Name 
Bl GND 
B2 RESET 
B3 +5V 
B4 IRQ2 (PC/AT IRQ9) 
B5 -5V 
B6 DRQ2 (Floppy) 
B7 -12V 
B8 CARDSEL* (PC/ATOWS) 
B9 +12V 

BlO GND 
B11 MEMW* 
B12 MEMR* 
B13IOW* 
B14IOR* 
B15 DACK3* 
B16 DRQ3 (Lowest Priority) 
B17 DAOC1* 
B18 DRQ1 (Highest Priority) 
B19 DACKO* (PC/AT REFRESH*) 
B20 CLK (4.772727 MHz) 
B21 IRQ7 (Lowest Priority - LPT1) 
B22 IRQ6 (Floppy) 
B23 IRQ5 
B24 IRQ4 (Serial I/O 1) 
B25 IRQ3 
B26 DACK2* (Floppy) 
B27 TC 
B28 AlE 
B29 +5V 
B30 OSC (14.31818 MHz) 
B31 GND 

f5f ~CS16* 
D2 IOCS16* 
D3 IRQlO 
D4 IRQll 
D5 IRQ12 
D6 IRQ13 
D7 IRQ14 
D8 DACKO* 
D9 DRQO 

DlO DACK5* 
Dll DRQ5 
D12 DACK6* 
DB DRQ6 
D14 DACK7* 
D15 DRQ7 
D16 +5V 
D17 MASTER* 
D18 Gnd 

DrrectIon 
In 
In 
In 
Out 
n/e 
n/e 
In 
Out 
In 
In 
In 
In 
In 
In 
n/e 
n/e 
n/e 
n/e 
In 
n/e 
n/e 
n/e 
n/e 
n/e 
n/e 
n/e 
n/e 
n/e 
In 
In 
In 

DirectIon 
Out 
Out 
n/e 
n/c 
n/c 
n/e 
n/c 
n/c 
n/c 
n/c 
n/c 
n/c 
n/c 
n/c 
n/c 
In 
n/c 
In 

~m riame 
Al NMI* 
A2 D7 
A3 D6 
A4 D5 
AS D4 
A6 D3 
A7 D2 
A8 Dl 
A9 IX) 

A10 WAIT* 
All AEN 
A12 A19 
A13 A18 
A14 A17 
A15 A16 
A16 A15 
AI7 A14 
A18 A13 
A19 A12 
A20 All 
A21 AlO 
A22 A9 
A23 A8 
A24 A7 
A25 A6 
A26 AS 
A27 A4 
A28 A3 
A29 A2 
A30 Al 
A31 AO 

J.)rrectIon 
Out 
I/O 
I/O 
I/O 
I/O 
I/O 
I/O 
I/O 
I/O 
Out 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 

!:m ~ame DIreCtIOn 
Cl SHBE* In 
C2 LA23 In 
C3 LA22 In 
C4 LA21 In 
C5 LA20 In 
C6 LA19 In 
C7 LA18 In 
C8 LA17 In 
C9 XMEMR* n/c 
ClO XMEMW* n/c 
Cll D8 110 
C12 D9 110 
C13 D10 110 
C14 D11 110 
C15 D12 110 
C16 DB 110 
C17 D14 I/O 
C18 D15 110 

Note: The C /D connector is only available on PC/AT-class systems (not on PC and PC/XT systems) 
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PS/2 (MicroChanneI) Bus Pinouts (shown viewed from top front of system motherboard) 

fin ~ Qirection Pin ~ Qilectj2D 
B01 AUDIOOND A01 CDSETUP* In 
B02 AUDIO A02 MADE24 In 
B03 GND GND A03 GND GND 
B04 14.31818MHZ A04 A1l In 
B05 GND GND A05 A10 In 
B06 A23 In A06 A09 In 
B07 A22 In A07 +5V +5V 
B08 A21 In A08 A08 In 
B09 GND GND A09 A07 In 
BI0 A20 In AlD A06 In 
Bl1 A19 In A1l +5V +5V 
B12 A18 In A12 A05 In 
B13 GND GND A13 A04 In 
B14 A17 In A14 A03 In 
B15 A16 In A15 +5V +5V 
B16 A15 In A16 A02 In 
B17 GND GND A17 A01 In 
B18 A14 In A18 AOO In 
B19 A13 In A19 +12V 
B20 A12 In A20 ADL* In 
B21 GND GND A21 PREEMPI'* 
B22 IRQ09* A22 BURST* 
B23 IRQ03* A23 -12V 
B24 IRQ04* A24 ARBOO 
B25 GND GND A25 ARBOI 
B26 IRQ05* A26 ARB02 
B27 IRQ06* A27 -12V 
B28 IRQ07* A28 ARB03 
B29 GND GND A29 ARB/ONT* 
B30 -reserved- A30 TC* 
B31 -reserved- A31 +5V +5V 
B32 CHCK* A32 SO* In 
B33 GND GND A33 SI* In 
B34 CMD* In A34 MIIO* In 
B35 CHRDYR1N A35 +12V 
B36 CDSFDBK* Out A36 RDY Out 
B37 GND GND A37 DOO I/O 
B38 DOl IJO A38 D02 I/O 
B39 D03 I/O A39 +5V +5V 
B40 D04 I/O A40 D05 I/O 
B41 GND GND A41 D06 I/O 
B42 RESEr In A42 D07 I/O 
B43 -reserved- A43 GND GND 
B44 -reserved- A44 DSI6R1N* 
B45 GND GND A45 REFRESH* In 
B46 -key- no pin A46 KEY no pin 
B47 -key- no pin A47 KEY no pin 
B48 D08 I/O A48 +5V +5V 
B49 D09 I/O A49 DlD I/O 
B50 GND GND A50 D11 I/O 
B51 012 I/O A51 D13 I/O 
B52 014 I/O A52 +12V 
B53 DIS I/O A53 -reserved-
B54 GND GND A54 SBHE* In 
B55 IRQI0* A55 CDDSI6* Out 
B56 IRQ11* A56 +5V +5V 
B57 IRQ12* A57 IRQI4* 
B58 GND GND A58 IR 15* 
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APPENDIX 

§~~~~~§ 
Jumper / Switch Settings 

Dipswitches 1·3: Monitor Type (future· ignored in present BIOS revisions) 
h1 ~ M Monitor Modes Available Max Res ei!£h Y1lkl H <KHz) 

- - - Automatic Detect Color/Mono PS/2 Monitor - - - - -
on - - MultiSync (NEC),Nanao 8060S all 800x540 .31mm 56-62 NP 15.5-35 NP 
- on - MultiScan (Sony).JVC,Thompson.Mitsubishi all 800x540 .26mm 50-100 NP 15.5-34 NP 

on on - MultiSync Plus all 960x720 .31mm 56-80 NP 21.845 NP 
- - on ACD (Analog Color Display) 0-7, 0-13 640x480 .31mm 50-70 NP 31.5 NP 

on - on 
- on on 

on on on 

VlHB.trc(usec 

50/2 min 
SOil min 
SOil min 

Dipswitch 4: 16·Bit I/O Enable (future· ignored in V7VGA chip revision 3 based boards) 

on = Enabled oft' = Disabled 

Dipswitch 5: eGA / MGA Emulation Enable 

on = Enabled 

Dipswitch 6: 16·Bit ROM Enable 

on = Enabled 

Dipswitch 7: 16·Bit Memory Enable 

on = Enabled 

Dipswitch 8: Pure Mode 

on = Pure VGA Mode 

V7VGA Technical Reference Manual 

oft' = Disabled 

oft' = Disabled 

oft' = Disabled 

off = V7VGA Extensions Enabled 
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PCB Jumper Settina; 

TSTI - DCLK I CCLI( Test Connector - for factory test only, no jumper installed 
Pin 1 = DCLK (dotclock), Pin 2 = Ond, Pin 3 = CCLK (character clock) 

JMP4 - Memory Enable 1-2; Enable 2-3: Disable Default = 1-2 

JMP3 - ROM Enable 1·2; Enable 2-3: Disable Default = 1-2 

JMP2 - Port 2E9 Enable 1·2; Enable 2-3: Disable Default = 1-2 

JMPI - Interrupt Enable 1-2: Disable 2-3: Enable Default = 2-3 

Note: pin 1 is not connected for all jumpers JMPI-JMP4 
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