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There are two 64K*5 bit full frame sprite buffers.
While one is being filled with sprites, the other is

Select which buffer to fill and which to read out

being displayed and cleared.  This means the sprites
are effectively delayed 1 frame from the tiles.

NAND gates will force data lines high, erasing pixels as they are read out (and inverts input data)

Select a buffer to read out (and latch every pixel)

Delay sprite graphics 16 pixels (and re-invert data)

R/W and CAS muxer

sprite_R/W

sprite_CAS
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PIXLATCH

PIXLATCH is the same 5.33MHz signal, just delayed one 16MHz clock.

OUTROW

OUTROW is an inverted version of XRESET, delayed 1 16MHz clock.

/XCOUNT_8_DEL

/XCOUNT_8_DEL

/XCOUNT_8_DEL is the /XCOUNT_8 signal delayed 1 16MHz clock.

OUTROW

OUTROW

CAS and R/W appear to be the same signal.  It's an inverted version of
the 5.33MHz clock, and is delayed two 16MHz clocks.

It goes high at the same time OUTROW goes low.

It is pulled high whenever /XCOUNT_8_DEL is low.

RAS is used to refresh the DRAMs during hblank.  RAS is held low during the frame.
It is then pulsed 16 times in hblank to refresh.    RAS goes low on the same cycle OUTROW falls.
RAS then goes high when /XCOUNT_8_DEL goes low.  It then follows the inverse of XCOUNT1 (delayed 1 clock)
while XCOUNT6 is low.  This causes RAS to pulse 16 times.

For the display bank, RAS stays low the entire frame.  For the sprite write bank, it
pulses when the sprite FSM writes data into the buffer.

The entire array is refreshed every 16 scanlines.

REFRESH

REFRESH

REFRESH is an inverted version of XCOUNT6 when /XCOUNT8 is low.
It is delayed 1 16MHz clock.

When REFRESH is high, pins 14-17 are routed out.
When OUTROW is high, pins 5-8 are routed out.
When both are low, pins 1-4 are routed out.

The basic scanline operation is thus:
1: at the start of the line, latch YCOUNT into row address of DRAM.
2: Read out pixels using page mode read/write.  Erase pixels as they are read.
3: refresh 16 rows in hblank.

The sprite FSM operation:
Each sprite takes 2 scanlines to render into the buffer.  RAS is pulsed high 4 times per scanline to load 1/2 of a sprite.
These pulses come into pin 9 of the PAL.  This signal is routed to the appropriate RAS
depending on the state of pin 8 (buffer select).
YCOUNT1 is not connected to the sprite hardware, and it looks like they write the same sprite twice.
It takes 256 scanlines to load all 64 sprites.  I wonder if this was done so they could have 128 sprites in the future?
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These two gates force both banks
to the DADD lines so that both can
be refreshed at once.
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The XCOUNT signals count from 000h to 14Fh.
It increments every rising edge of pixel clock (5.33MHz)
The period of the counter is 336 clocks.

XRESET
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XRESET goes low on count 14Fh and signals
The start of the next horizontal line.
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XCARRY goes low when all XCOUNT[6:0] bits are high.
It is used to carry into PAL2 to extend XCOUNT

XRESET and XCARRY are low for 1 single count at 5.33MHz.
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HSYNCH goes low at count 110h and high again
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YCOUNT counts from 000h to 117h.   This is a total of
280 scanlines which is a bit high.  This gives a final
framerate of 56.69Hz.

YRESET goes low for 1 5.33MHz count when XRESET and YCARRY are
both low, and YCOUNT == 117h.  It is not used externally and
is fed back into the PAL.

CSYNCH goes low in time with HSYNCH, and it stays low from
YCOUNT == 0F8h.  It goes back to hsynch pulses at YCOUNT == 100h.

/VBLANK VBLANK goes low on YCOUNT == 0F0h and then high
on YCOUNT == 000h.

NOTE: YCOUNT[8] does not come out of PAL5.
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