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0xfxxx enable the databus

Compact Flash Interface

A small region causes 4 wait states and nCFWR, nCFRD to assert

Measured 140nS setup

read pulse is 140nS wide

CS pulse is 270nS wide

Serout

D0 is T23

D1 is T22

D2 is T21

D3 is T20

D4 is T19

D5 is T18

D6 is T17

D7 is T16

nRAMWR

25MHz: read is 140nS

write is 120nS

pixel shifter

two cycles:  first cycle access the character memory, 2nd cycle access the font memory

Horizontal Sync

video out

end of frame

vertical sync

MSbit shifts out first

font memory is upper 1k

character memory is lower 3K

There is only one DPRAM, font is at the top 1K, the rest 3K are characters.

Think of H[9..0] as pixel position of a line

H[9..3] as character postion on a line

front porch is 2 character counts

horizontal sync is 12 character counts

back porch is 6 character counts

video is 64 character counts

H[9] is always 1 when video started, When H[9] rolls to 0, video blank

Position the start of video character at integer of 64, 1x xxxx xxxx

00 0110 1xxx (0xD)

00 0000 1xxx (0x1)

00 1001 1xxx (0x13)

This enables 4Kx8 dual port RAM to be fully utilized.

This equals 48 lines

vertical blank starts at count 0x17F or decimal 383

48th line is top 64 bytes of the 3K DPRAM

blanking out the line at end of 64 byte horizontal line

If connect to Q of SRFFE, can't see the first character of each line

Because  the delay in looking up character font,

it is necessary to delay the 64 char counter by 1 character

IS THIS REALLY TRUE??? ANOTHER WAY TO DO IT?

Enable DPRAM all the time because there is only one DPRAM

0x31=49 decimal

Red

Green

BLue

If msb bit is 0, no color, just balck and white

if msb bit is 1, D6 is red color, D5 is green color, D4 is blue color

Horizontal timing

Visible area 640 pixels

Front porch 16 pixels

sync pulse 96 pixels

back porch 48 pixels

Vertical timing

visible area 480 lines

front porch 10 lines

sync pulse 2 lines

back porch 33 lines

Horizontal blanking, turn off at terminal count of modulo-800 counter

Tun on at the end of horizontal back porch

49th character, first line

49th character, third line

0x2F=47 decimal plus count10 terminal count

was 0x30, but there is an extra line after 48th char

reset at count 525

only 128 fonts so FONT[10} is not used in table lookup

FONT[10]  reverse the pixel

cut off screen after 64 characters

Continue to blank for

one character after negation

of horizontal blanking

There is one character delay in putting

video pixel data out.  This purge

of horizontal blanking

the video character loaded prior to negation

Same as blanking reg but can be cleared by writing to D[7] of 0xF5

VA0 37

VA1 35

VA2 34
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VA4 32

VA5 31
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VA11 24
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VA1 26

VA2 25

VA3 24
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VA6 30

VA7 29

VA8 37

VA9 35

VA10 34

Z80 assignments

Revise pin assignment to work

with 6502 addressing

schematic incorrectly drawin using

VA11 33 (msb)

25MHz:80nS setup

T15

reassign pin to T15 so LabH is not so congested, so it can compile

BitBang serial input

T3 is pin 1 of serial connector, a possible handshake signal

T3 is not in use

PS2 Data

PS2 Clock

State11 is end of keyboard input

Keyboard data ready flag

Clear the flag when keyboard data is read

Falling edge of PS2CLK starts the state machine

Each falling edge advances the shift register

Error conditions cause the state machine to reset

Errors are:

First data not a start bit

Parity not match

Last data not stop bit

valid status bit set when start bit is 0 & parity is odd & stop bit is 1

when valid data and parity are received

Odd parity output should always be 1

Flag set when parity is correct, start is 0

and stop is 1

11-bit shift register to hold

Start, 8 data, parity, Stop

Clear the state machine if CLKPS2 high for longer than 300uS

one shot to clear state machine after 300uS delay

so output of state machine is synchronous to clock

1st FF filters glitch

2nd FF sync up CLKPS2 with system clock

0xF800-FFFF are ROM and internal I/O

RAM is 0x0 to 0xEFFF

With one-time writable register, RAM may also

takes over the ROM memory space

0xFC00-FFFF is ROM

0xF800-FBFF is internal IO

So A10 switches between ROM or internal IO

Serial port address of 0xF888 and 0xF889

Serial Transmit is 0xF889

read Receive at $F888

0xFC00-0xFFFF is internal ROM

0xF800-0xFBFF is internal I/O

0xF000-0xF7FF is external I/O

RAM is 0x0 to 0xEFFF

Internal I/O 0xF800-0xFBFF

External I/O is 0xF000-F7FF

CF address is 0xF000-F007

0xF000-0xF7FF causes nCFCS to assert

DPRAM address is 0xE000-0xEFFF

Better approach is to enable DPR chip select

but qualify write with clock

PS2 data is $F8A1

PS2 status is $F8A0
intio is $F800-$FBFF

PS2 is $F8A0 and $F8A1

A schmidt trigger can solve these collection of flip flops

12/20/23 design updates

Schmidt trigger for PS2CLK

6502 side of DPR: chip select is enabled, DPROE is disabled, DPRWE is qualified with clock

video side of DPR is read only, DPR chip select is enabled, DPROE is enabled, DPRWE is disabled

128K RAM is always enabled, write is qualifed with clock, read is qualified with clock

un-scramble the video addresses

Maybe bank registers are possible now?
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