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DP8408A/9A
Fastest DRAM Access
Mode

If one desires the fastest possible operation of the

DP8408A/9A multi-mode dynamic RAM controller/driver in

accessing DRAMs, mode 4, externally controlled access

mode should be considered.

In using mode 4 there are three input signals which must be

considered:

1) RASINÐgenerates RAS

2) R/CÐswitches between rows and columns on the ad-

dress outputs

3) CASINÐgenerates CAS

In producing these signals a delay will be needed between

RASIN and R/C and between R/C and CASIN. (Note: In

mode 4 external generation of CASIN can produce CAS

faster than automatic generation of CAS.)

Two important parameters have been added to the

DP8408A/9A data sheets that help one compute the mini-

mum acceptable delays between the above-mentioned sig-

nals. These parameters are:

1) tDIF1 e MAXIMUM (tRPDL – tRHA) e 13 ns

where tRPDL e RASIN to RAS delay

tRHA e row address held from column select

2) tDIF2 e MAXIMUM (tRCC – tCPDL) e 13 ns

where tRCC e column select to column address

valid

tCPDL e CASIN to CAS delay

These parameters are specified as being less than what

would be calculated using the min/max values given for

tRCC, tCPDL, tRPDL and tRHA in the DP8408A/9A specifica-

tion sheets, because on-chip delays track over temperature

and supply variations.

The equation for the delay between RASIN and R/C that

guarantees the specified DRAM tRAH is:

min delay required e tDIF1 a tRAH

e 13 ns a tRAH

where tRAH e DRAM minimum row address

hold time from RAS

The equation for the delay between R/C and CASIN that

guarantees the specified DRAM tASC is:

min delay required e tDIF2 atASC

e 13 ns a tASC

where tASC eDRAM minimum column address

set-up time to CAS

To produce the above-mentioned delays between signals, a
g2 ns resolution delay line can be used as follows:

(assuming tRAH e 20 ns, tASC e 0 ns)

RASIN to R/C delay e 13 ns a 20 ns

e 33 ns

R/C to CASIN delay e 13 ns a 0 ns

e 13 ns

Thus, R/C must follow RASIN by a minimum of 33 ns and

CASIN must follow R/C by a minimum of 13 ns. With a delay

line of g 2 ns resolution, the RASIN to R/C and R/C to

CASIN delays can be typicals of 35 ns and 15 ns, respec-

tively. (See Figures 1 and 2.)

This scheme will provide a maximum RASIN to CAS delay

of:

35 ns a 15 ns a 2 ns (resolution uncertainty)

a MAXIMUM (tCPDL) e 52 ns a MAXIMUM (tCPDL)

For the DP8408/9-2, MAXIMUM (tCPDL) e 58 ns.

For the DP8408A/9A (no dash), MAXIMUM (tCPDL) e 68 ns

(not 58 ns as indicated in data sheets up to November

1982).

The fastest mode 4 accesses (with the assumed delay line

and DRAM parameters) are therefore, 110 ns and 120 ns,

respectively, for the -2 and non-dash parts.

The maximum RASIN to CAS delay (tRICL) in mode 5 (auto

mode) for the DP8408/9-2 (which guarantees a min tRAH of

20 ns) is 130 ns. The maximum tRICL in mode 5 for the

DP8408A/9A (no dash) is 160 ns.

Thus, it is shown that if the features offered by the

DP8408A/9A automatic modes can be sacrificed, mode 4

(externally controlled access) may be used to obtain the

fastest memory access.
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TL/F/8403–1FIGURE 1. Mode 4 Timing Relationships

TL/F/8403–2

FIGURE 2. Mode 4 Externally Generated Signals
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