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PROCESS FOR CONVERTING DRAM CONTROL
AND ADDRESS SIGNALS TO SRAM CONTROL AND
ADDRESS SIGNALS

410
Y /'

LATCH PORTION OF DRAM ADDRESS SIGNAL BASED
ON A ROW ADDRESS STROBE (RAS) SIGNAL

420
Y //—

DETERMINE AN SRAM WRITE ENABLE (MWRITE) SIGNAL AND AN
OUTPUT ENABLE (OE) SIGNAL BASED ON A WRITE ENABLE (WE)
SIGNAL AND A COLUMN ADDRESS STROBE (CAS) SIGNAL

430
RETURN

FIGURE 4
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PROCESS FOR DETERMINING AN SRAM WRITE
ENABLE (MWRITE) SIGNAL AND AN OUTPUT
ENABLE (OE) SIGNAL

510
Y /—

DETERMINE AN OUTPUT ENABLE (OE) SIGNAL BASED
ON A WRITE ENABLE SIGNAL

520
y /_

DETERMINE AN INTERMEDIATE SIGNAL (WECAS) BY
DETERMINING A LOGICAL OR OF AN INVERTED WRITE ENABLE
(WE) SIGNAL AND AN INVERTED COLUMN ADDRESS STROBE
(CAS) SIGNAL

530
\ /—

DELAYING THE INTERMEDIATE SIGNAL (WECAS) TO GENERATE
A DELAYED INTERMEDIATE (DELAYED_WECAS) SIGNAL AND
INVERTING THE INTERMEDIATE SIGNAL (WECAS) TO
GENERATE AN INVERTED INTERMEDIATE SIGNAL (WECAS)

540
y /

DETERMINE AN SRAM WRITE (MWRITE) SIGNAL BASED ON A
LOGICAL NAND OF THE DELAYED INTERMEDIATE SIGNAL
(DELAYED_WECAS) AND THE INVERTED INTERMEDIATE
SIGNAL (WECAS)

550
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WRITE DATA TO SRAM ON
SRAM WRITE SIGNAL (MWRITE)
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FIGURE 5 RETURN
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METHOD AND APPARATUS FOR
ADDRESSING A STATIC RANDOM ACCESS
MEMORY DEVICE BASED ON SIGNALS
FOR ADDRESSING A DYNAMIC MEMORY
ACCESS DEVICE

BACKGROUND OF THE INVENTION

a. Field of the Invention

The present invention concerns addressing a static
memory device. In particular, the present invention permits
an address of a static random access memory device (or
“SRAM”) to be written to or read from using address and
control signals for writing to or reading from a dynamic
random access memory (or “DRAM”).

b. Related Art

DRAMSs are randomly addressable data storage devices.
Storage locations in a DRAM are logically arranged in rows
and columns. Accordingly, a storage location of a DRAM is
addressed with a row address and a column address. More
specifically, a row address is provided during a first time
period (“a first cycle”) and a column address is provided in
a subsequent cycle. A row address strobe (or “RAS”) signal
indicates the presence of a valid row address on the address
bus, while a column address strobe (or “CAS”) signal
indicates the presence of a valid column address on the
address bus. Typically, CAS, RAS, and WE (write enable)
signals applied to DRAMSs are “active low”. Thus, a falling
edge of the RAS signal indicates that a valid row address
exists on the address bus. Similarly, a falling edge of the
CAS signal indicates that a valid column address exists on
the address bus.

Many standard integrated circuit (or “I.C.”) chips and
customized I.C. chips are designed to read data from and
write data to DRAMs and are configured to produce appro-
priate control signals such as a write enable (or “WE”)
signal, a RAS signal, a CAS signal, and appropriate row and
column addresses to read from or write to an address of a
DRAM. For example, Lucent Technologies sells a high level
data link controller (or “HDLC”) for controlling ISDN
communications (part number T7901). This HDLC is
designed to work with a DRAM. Unfortunately, DRAMs
need refresh circuitry to maintain data stored in them. Such
refresh circuitry adds to the cost of the DRAM. In some
instances, the cost of a DRAM may be three (3) times the
cost of an SRAM with comparable storage. Therefore, it
would be desirable to permit chips (or other devices),
designed to work with DRAMSs, to instead work with
SRAMs.

SUMMARY OF THE INVENTION

The present invention meets the above mentioned goal of
permitting devices (such as I.C. chips for example),
designed to work with DRAMSs, to instead work with
SRAMS by providing a method for determining an address
for addressing a static random access memory based on a
row address strobe signal, a row address, a column address
strobe signal, and a column address, for addressing a
dynamic random access memory. The method includes steps
of (a) latching, at a time based on the row (or alternatively
column) address strobe signal, at least a portion of the row
(or alternatively column) address to form latched address
bits, and (b) concatenating at least a portion of the column
(or alternatively row) address and the latched address bits to
form the address for addressing the static random access
memory. An SRAM write enable signal may be generated
based on a write enable signal and the column (or alterna-
tively row) address strobe signal.
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2

In a system including a static random access memory, a
data bus coupled with the static random access memory, an
address bus, a portion of which is coupled with the static
random access memory, and a device coupled with the data
bus and generating a row address strobe signal, a column
address strobe signal, a row address applied to the address
bus, and a column address applied to the address bus, the
present invention provides a method for generating an
address to the static random address memory. The method
includes steps of (a) latching, at a time based on the row (or
alternatively column) address strobe, at least a portion of the
row (or alternatively column) address applied on the address
bus to form latched address bits, and (b) concatenating at
least a portion of the column (or alternatively row) address
applied on the address bus and the latched address bits to
generate the address to the static random access memory. An
SRAM write enable signal may be generated based on a
write enable signal generated by the device and the column
(or alternatively row) address strobe signal.

If the row (or alternatively column) address strobe signal
generated by the device is active low, then step of latching
may include sub-steps of (i) inverting the row (or alterna-
tively column) address strobe signal to generate an inverted
row (or alternatively column) address strobe signal, and (ii)
applying the portion (at least) of the row (or alternatively
column) address to a latch based on the inverted row (or
alternatively column) address strobe signal. If the column
(or alternatively row) address strobe signal generated by the
device is active low, and if the write enable signal is active
low, then the step of generating an SRAM write enable
signal includes sub-steps of (i) logically ORing the write
enable signal and the column (or alternatively row) address
strobe signal to generate an intermediate signal, (ii) delaying
the intermediate signal to generate a delayed intermediate
signal, (iii) inverting the intermediate signal to generate an
inverted intermediate signal, and (iv) logically NANDing
the delayed intermediate signal and the inverted intermedi-
ate signal to generate the SRAM write enable signal. The
delay applied to the intermediate signal may be approxi-
mately 15 ns or no more than 15 ns.

The present invention also provides an apparatus for
permitting devices (such as I.C. chips for example) designed
to work with DRAMSs, to instead work with SRAMSs. The
apparatus is used with a system which includes a static
random access memory, a data bus coupled with the static
random access memory, an address bus, and a device
coupled with the data bus and generating a row address
strobe signal, a column address strobe signal, a row address
applied to the address bus, and a column address applied to
the address bus. The apparatus of the present invention
includes three additional address buses and a latch. A first
additional address bus couples at least a portion of the
address bus with a first portion of an address input of the
static random access memory. A second additional address
bus is coupled with at least a portion of the address bus. A
third additional address bus is coupled with a second portion
of the address input of the static random access memory. The
latch has an input coupled with the second additional
address bus, and an output coupled with the third additional
address bus. The latch is responsive to an applied clocking
signal which is based on the row address strobe signal or the
column address strobe signal.

If the clocking signal is based on the row address strobe
signal and if the row address strobe signal is active low, then
the apparatus further includes an inverter, provided with the
row address strobe signal, and generating an inverted row
address strobe signal which is provided as the clocking















