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#ield pEthgddisclesuze written in alternation and, wherein

each bank when not being witten to is read from

[0003F] Theheresemniisylosiati fedfied PehetdRy atoS nidgldRy P@vices and, more
menpry which is used to stqore an inmage which can be
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[0002] The need to read and write simultaneously to a computer memory device is

satisfied by dual-port memory devices; however, dual-port memory devices are
relatively expensive compared to single-port memory devices. A single-port memory
device, such as a static random access memory (SRAM) or a dynamic random access
memory (DRAM), can either read or write during any specific time period, typically
during a single clock cycle, but cannot read or write during a specific time period at the

same time,

[0003] Other memory devices incorporate a single-port SRAM that utilizes separate
read and write cycles from a clock. Other memory devices utilize a circuit with a dual
port first-in and first-out (FIFO) memory stack, wherein the circuit includes a first and
second bank and single-port RAMs to its data are written in alternation and, wherein

each bank when not being written to is read from.

[0004] Other memory devices include a single-port memory which is used to store an
image which can be read from and simultaneously written to. Separate read and write
buffers communicate to an arbiter section, which in turn communicates with the single

board memory.
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[0008] What is needed is a system and method to accommodate asynchronous hosts

that want to access the same RAM at the same time.

SUMMARY
[0009] Disclosed is a read/write memory device including means to accept signals
from a first host and a second host, the first host having a first clock and the second host
having a second clock, the signals including a first clock signal and a second clock, a
clock switching means for switching between the first clock signal and the second clock
signal, a single-port random access memory (RAM) module for storing data, and a

RAM clock for synchronizing the clock signals with the RAM module.
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[0013] FIG. 1 is a block diagram of an exemplary block diagram of a dual-port
synchronous RAM architecture of the prior art;

[0014] FIG. 2 is a timing diagram illustrating the synchronization of a finger-front end
(FFE) and a modem digital signal processor (MDSP) of the prior art;

[0015] FIG 3 illustrates a block diagram of a virtual dual-port synchronous RAM

architecture of the present disclosure;

[0016] FIG 4 is a block diagram of a clock switching unit according to the present

disclosure;



synchronous RAM architecture of the prior art; [0014]
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nodem di gital signal processor (MDSP) of the prior
art; [0015] FIG 3 illustrates a bl ock diagramof a
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04 BRR A ERET YO accssung e et BAMaA Lekexrie. diserage b lustrates the
BESA 82 dNBEBILHR second RAM 18 and alternatively the first RAM 16. As
illustrated in FIG. 2, according to the prior art, the two hosts, here the FFE 14 and the
MDSP 12, alternatively access the first RAM 16 and the second RAM 18. Therefore,
when the FFE 14 is accessing the second RAM 18, the MDSP 12 is accessing the first
RAM 16. Likewise, when the FFE 14 is accessing the first RAM 16, MDSP 12 is
accessing the second RAM 18, and the two hosts alternate access to the first RAM 16
and the second RAM 18.

[0021] In contrast, according to the present disclosure, a read/write memory device 32
provides a virtual dual-port synchronous RAM architecture with a single-port
synchronous RAM module. The dual-port synchronous RAM architecture disclosed
herein requires minimal hardware costs compared to the prior art. In addition, the
virtual dual-port synchronous RAM architecture of the present disclosure provides a
more efficient architecture which conserves battery power and therefore extends battery

life in those instances where the device is powered by a battery.
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the virtual dual-port synchronous RAM architecture shown in Figure 3.

[0023] FIG. 4 illustrates a clock switching unit 44 design according to the present
disclosure, wherein a first local clock gating cell 62 is fed a first clock signal 64 and a
control signal from the first host 66. The clock switching unit 44 also includes a second
local clock gating cell 68 which is fed a second clock signal 70 and a control signal
from the second host 72. The control signal from a first host 66 is synchronous to the
first clock signal 64 and the control signal from the second host 72 synchronous to the
second clock 70. Signals are fed respectively from the first local clock gating cell 62
and from the second local gating cell 68 to gate 74, and the output from 74 is provided
to RAM clock 50. The control signal from the first host 66 and the control signal from
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the first host 34 is not accessing the single-port
[0026] Therefore, disclosed is a virtual dual-port synchronous RAM architecture

which utilizes minimum hardware and therefore has reduced costs when compared to a
dual-port RAM architecture. In addition, the virtual dual-port synchronous RAM

architecture disclosed herein conserves battery power and therefore extends battery life.

[0027] The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the present disclosure. The various modifications to
these embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without the use of the

inventive faculty. Thus, the present disclosure is not intended to be limited to the



synchronous RAM 52. Likew se, when the first host 34
i s accessing the single-port synchronous RAM 52, then
woheo4mezend host 36 is not accessing the singl ecpaisLoo4/011375
synchronous RAM 52, and thi% cycle is repeated. [0025]
In the virtual dual-port synchronous RAM architecture
disclosed herein, the comunications between the
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¢§?A?? gép ¢$W tches between the first clock 36
and the secon ock 42, based on the signals fromthe
first host 34 and the second host 40. Only one host
is allowed access to the single-port synchronous RAM
52 to comuni cate with one host's address bus, data
bus, and RAM control signals. The RAM access signals
sel ection nodul e 54 nakes its decisions based on the
correspondi ng host's requests. The access tines of the
two hosts are not overlapped since only one host
accesses the single-port synchronous RAM 52 at a tine.
[0026] Therefore, disclosed is a virtual dual-port
synchronous RAM architecture which utilizes m ni mum
har dware and t herefore has reduced costs when conpared
to a dual-port RAMarchitecture. In addition, the
virtual dual -port synchronous RAM architecture

di scl osed herein conserves battery power and therefore
extends battery life. [0027] The previous description
of the disclosure is provided to enable any person
skilled in the art to make or use the present

di scl osure. The various nodifications to these

enbodi ments will be readily apparent to those skilled
in the art, and the generic principles defined herein
may be applied to other enbodi ments w thout the use of
the inventive faculty. Thus, the present disclosure
is not intended to be limted to the WD 2004/ 092966
PCT/ US2004/ 011375 7 enbodi nents shown herein, but is
to be accorded the w dest scope consistent with the
princi ples and novel features disclosed herein. WHAT
IS CLAIMED | S: WD 2004/ 092966 PCT/ US2004/ 011375



8 CLAIM5 1. Aread/wite nmenory device, conprising: a
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random access nenory (RAM 8$module for storing data;

and a random access nenory (RAM clock for

synchroni zing the clock Si@gﬁhﬁ Wi th the random
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Sfonsll Al W séeonthté&isigrdalle Means to accept signals
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first host havi agimld-pers ransoncéccessmmembey €A dndrbrdd for storing
vi ng a second cl ock, the signals including the first
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read/write menDgYrafi®thGRc&E hémbiP RAMY'UDE for synchronizing the
c]grrgrl sing: an address and data bus conponent. 5. The
FIO&

Fignsls avithetherapdemisicesss sfemary (RAD) niedulder
conprising: a control signal selection conponent for

contrellin ' . | fromthe |

first host ThARREERIGREY aBet PEFREL Mg P hekste
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of claim2, wherein: the clock switching neans further

Signys mebdme the dast clogksigmaland the sacongl eleck signalst | ocal

clock gating cell to control the first clock signal

and azcont TRt readivte!mEh Y dehifeeldelchdi
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and the second clock signal.

4. The read/write memory device of claim 2, further comprising:

an address and data bus component.

5. The read/write memory device of claim 2, further comprising:
a control signal selection component for controlling the selection
of the signals from the first host and the second host to the random access memory
(RAM) module.

6. The read/write memory device of claim 2, wherein:
the clock switching means further comprises a clock switching
unit with a first local clock gating cell to control the first clock signal and a control
signal from the first host, and a second local clock gating cell for controlling the second

clock signal and a control signal from the second host.

7. The read/write memory device of claim 6, further comprising:
a random access memory (RAM) clock for accepting the signals
from the first local clock gating cell and the second local clock gating cell.
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of claim7, wherein: the output of the RAMclock is
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nodul e for "storing read/ wi'te ne
system conpri sitgoutpuf off the Foast clacld issfedda@nghe R@slle-port random

the first host havi n%dfa first clock generating a
@Fﬁ‘eéfmép’@@kw&ﬂ"d& of pariBEEY¥Ad host having a second
cl ock generating a second clock signal; a clock

swi tchy for l@ygamt@&egﬁ,}y\@}%:&rﬁ’%n{phg@gi cl ock signal

and the second clock signal; a sing port random
access nmenory (RANpt hastiahd afsecorst loost,nthe fulstttmst Amdnga first clock

RAM cl ock .f or . synchroni zi.ng the, cl ock .signals with the .
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REJTRE YRR ¥igagl; of claim9, further conprising: a

control signal selection conmponent for controlling the

sel ection of tReloskgwalch farrswhiching betwesn theoftst alodk sigeal and the

hpst to0 the random access nenory (RAM nodul e.
?%%gaﬁé"’gé%ﬁn te menory device of claim9, wherein:

the clock swi tchisitglépe Farddefil Aekess RO BEARN Gh&filfe for storing
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datac@t rol the first clock signal and a control

signal fromthe, fst . second. | ocal cl o
gating cell for2con rccla&%i nﬁsstgﬁgroglezz%@e ‘glcqc%&gnglgéxﬂ@ikthe random
actsememoty RAM) grodiilef r om t he second host. 12. A
method for storing and recalling data in a nmenory
devic copgprising. the steps of i
V1 €. COHRE Irealdpvgr1te memory dnge of claim 9, further comprising:
a control signal selection component for controlling the selection

of the signals from the first host and the second host to the random access memory

(RAM) module.

11.  The read/write memory device of claim 9, wherein:
the clock switching means further comprises a clock switching
unit with a first local clock gating cell to control the first clock signal and a control
signal from the first host, and a second local clock gating cell for controlling the second

clock signal and a control signal from the second host.

12. A method for storing and recalling data in a memory device, comprising
the steps of: |
generating a first clock signal and a second clock signal;
switching between the first clock signal and the second clock
signal;
allowing either the first clock signal or the second clock signal
access to a single-port random access memory (RAM) module; and

storing and recalling the stored data from the random access
memory (RAM) module.
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cl ock signal or the second 10l ock signal access to a
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steps of: controlling the first clock signal and a
control signal fromthe first host; and controlling

t he sdéond Tap segthag ofieddimalde fatheneemprising thaateps obm t he

second host. 16. 81: 0 | aim 15, wherei.n the
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nodul e. 18. A nethod for storing and recalling data in
a nmenory device, conprising the steps of:
16.  The method of claim 15, wherein the first clock signal and the second

clock signal are input to a random access memory (RAM) clock.

17. The method of claim 16, further comprising the step of:
feeding the output of the random access memory (RAM) clock

into the single port random access memory (RAM) module.

18. A method for storing and recalling data in a memory device, comprising

the steps of:

switching between a first clock signal and a second clock signal;

storing data in a single port random access memory (RAM)
module; and

synchronizing the clock signals with the random access memory
(RAM) module.

19.  The method of claim 18, further comprising the step of:
providing a first host and second host, wherein the first host
includes a first clock that generates the first clock signal, and the second host includes a

second clock generating the second clock signal.

20.  The method of claim 18, further comprising the step of:
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