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Inner workings. The left-right symmetry of a dual-port RAM calls for left (L) and right (R) sets of address, data, and control signals. Address inputs (A0,
A1, . . .), are unidirectional into the device; their states specify the memory location to be read from or written to. Data pins (I/O0, I/O1, . . .) are bidirec-
tional; their states represent either data to be written or data to be read. Besides such standard control signals as chip enable (CE), read/write (R/W),
and output enable (OE), plus interrupt (INT) and BUSY flags, some dual-ports have a semaphore-enable (SEM) control pin; semaphores permit software
handshaking between ports.

A du a l - port RAM is a ra ndom - access memory that
can be accessed sim u lta ne ou sly by two inde p en-
dent entitie s. This im plies a du a l - port memory
cel l in which both ports can be accessed sim u lta-
ne ou sly, u s ing two inde p endent sets of add re s s,
d ata , a nd control line s.

Ea rly com puters used the contents of a memory
lo c ation as one op era nd and an ac c um u lator in
the C PU as the second op era nd . The re s u lts were
u s u a l ly stored in the ac c um u lator. The first multi -
port memories were proba bly used in the C PU of
the first com puters; ma ny two - op era nd instr uc-
tions are effic ient ly im plemented using du a l - por t
re gi sters for the op era nds and the re s u lt.

The 74181 was the first IC ALU. In it, two 4-bit
op era nds are op erated upon ac c ording to a 4-bit
c omma nd, a nd the re s u lt is out put. The 74181 is a
c ombinatorial de vice and provides no stora ge . The
M MI 679 01 was the first 4-bit slice that brou g ht
s ix te en 4-bit re gi sters onto the chip. It was second -
s ou rced by AM D, b e c oming the 29 01. At one time ,
five vendors offered this indu stry - sta nd a rd bipola r

ALU. The Cy press C MOS CY 7 C 9 01 is the hig he st -
p er forma nc e , TTL- c om p atible , 4 - bit - slice work a li ke ;
it has a 16 - word - de e p, 4 - bit - wide re gi ster array that
is func tiona l ly equiva lent to a 16 × 4 du a l - por t
memory.

Be fore the du a l - port memory cell ex i ste d, de s ign-
ers created du a l - port RAMs from sin g le - port RAMs
by adding a multiplexer betwe en the RAM a nd the
two entities that sha red it. The first applic ations for
du a l - port memories were for C PU re gi ster fi le s. The y
can also serve as cac he memories for data or instr uc-
tions. Howe ver, the la rge st usage of du a l - port RAMs
is in comm unic ations, w hich inc ludes the exc ha n ge
of data betwe en pro c e s s ors, pro c e s s e s, a nd system s.

C omm unic ation betwe en systems does not re -
quire phys ical du a l - port RAMs. Instead, a conven-
tional RAM memory can be partitioned into vir t u a l
d ata - stora ge area s, or bu ffers, u s u a l ly storing at lea st
two data pac ke t s. The bu ffers are sha red betwe en
the comm unic ations control ler and the inte l ligent
e lement that assembles the pac kets and store s
them — u s u a l ly a mic ropro c e s s or. If the system con-

ta ins only one pro c e s s or, howe ver, the data bu ffers
a re not sha red and the system needs neither a vir-
tual nor a phys ical du a l - port RAM.

The first du a l - port RAM ICs to use a du a l - por t
RAM cell were intro duced in 1983, by Syner te k .
Even the original du a l - port RAMs inc luded two
ma i lb oxes for me s s a ge passin g. The conc e pt of a
“slave” c om p a nion was intro duced in 1985, as a
mea ns to ex p a nd word width under control of a
“ma ster.”

Mo st of the du a l - port RAMs on the ma rke t
to d ay are func tiona l ly equiva lent to the origina l
Syner tek pro duc t s. Some , howe ver, inc lude signi f-
ic a nt new feat u re s, a mong them the de dic ate d
s ema phore re gi sters used by Cy press du a l - ports to
provide effic ient mea ns of allo c ating exc lu s ive
priority accesses to blo c ks of sha red memory
lo c ations. ❖

To learn more about dual-port RAMs , read the
Te c h nology Persp e c tive st ar ting on pa ge 4.
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