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Dummy Write command

0
MUX
00000101 N3
2 * datal result i
instT
inst7. selll instg
Sequential Read command
MUX
AN
% 10000101 datal] result _—
o | OUTEIT R SDA
instd sell] e
EN
CLRN
i inst
SequeniialRead ™ BUT
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BlmmyWiie — 1Y
VeC
inst3
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RF1: latch in the output of refresh timerwaiting-for-negation-of GUTBGT =" pre refresh
RF2: start of the refresh cycle
RF2.5: CAS asserts at the falling ¢dge of clock ST

RF3: RAS asserts for 2 clocks

make sure there are enough time for RAS precharge after the refresh is done

D Q|
CLRN
instl

RF2.5

refresh hold off dtack until refresh finisheg BET
e — -
16us refresh with 8MHz clock input
" start the refresh when nAS is high
count128 GUTBIE =" RS
NG, up counter|

NRESET ey S0 selr

YL in ras reffesh

nCLK RF3
SREF
clock of6..0] —,gm REL iy st RE2
—FQNT {ANIDZ B g
. cout TCLK 1 \ Q ANDZ DFF

RefreshEn oy 1018 nCLK —pg;,j NG

- cnt_en e L nCLK e 0 o

e 4 inst7z neLK indt7a
CLRN inst73,
inst69! CLRN
NRESET insBe CLRN
inst60
nAS
i
nAS [ —— ®
i ncLK

CiK ey S0 8

Y& DFF g cas refresh

GUTBUT == RefieshCAS
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AccessDRAM_ late.bdf

RF2

68000 timing is slower:

nAS is valid 3/35 after rising edge of S2, plenty of setup time for address valid at that time.
Assert RAS at falling edge of S2, then assert CAS at falling edge of S4

GUIBIT ™ ===~"RASout

GUTBT = ENCASA
high if not CAS-before-RAS
Low during CAS-before-RAS chcle
high when CAS-beforeRAS finished
G . DFFE BFFE BFFE
i P;k P;“ P{;‘ GUTBUT CASolit
< I3>O CLK ax > ¢ ek P 0 cax 1 P ° o
EN N EN N
CLRN CLRN CLRN CLRN

NG nCLK

insf61

inst62!

CSDRAM

"

0 wait states

GUIBUT ™ =" BSACKut

Rw NG

NANDA

} GUTBUT ™ === nSiMMWE

inst63
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MemoryMap.bdf

wait state generator

need more setup time for Transcend CF

2 wait states for CF access

enable IORD & IOWR 2 wait state into access to give them 2 clock setup time

BUTBGT ey CSDRAM LOW

0-800000

800000-FF7FFF

— OUTBUT R EREN

. OUTPUT __— DKOout

bit bang the SPI

BFF T BFF T BFF T BFF T
PRN PRN PRN PRN
CIK > @ CIK > @ CIK > @ ek 1P ]
CLRN CLRN CLRN CLRN
inst150 inst160 inst220 inst230
é ® o T | f‘I: works when IORD & IOWR are negate at same time as AS
But spec callls for early|negation of IORD & IOWR (hold time), so add a clock of hold time
AND3
o
L/
inst10
:AND4
A23] } SUTBUT S CSDRAMHI
— pulse width of 2 clocks AR5
instl12
74138 inst21
ANDZ
Al12] YON O GRS
ALL3] A YIN O |
AT B Y2N O inst5
c Y3N -
G1 Y4N O
FFDxxx
PUSpace :)_L@(P:Lg G2AN Y5N ®
Al23] ANDE Q G2BN Y6N O—
A Y7N
Al21] insts6 3:8 DECODER FREXxX
A0l —~ RAND?
A[19] FFFxxx
A[L8] L |
A7 inst3
A[L6]
FF8xxx
inst2
A[15]

DRAM base is 0
DUART base is FFF000
IDE base is FFE000

SOUTPUT [ BitBangSPI

BUTBGT e ESiE

nAS not included for CSIDE decode
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)
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instl

SOUTBUT eS8
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