Met hod and Apparatus for Cascade Menory Field of the
Invention 5 This invention relates to a nethod and
apparatus for cascade nenory and refers particularly,
t hough not exclusively, to a nmethod and apparatus for
cascading multiple nmenory dévices. 10 Background of
the I nventi on The known net hod and apparatus accessing
for multiple maﬁbaa@ﬂﬁbﬁﬁuk%rcﬁ@%nle}nJ:,-ggure 1
where CS is for "Chip Select” or "Chip Enable". Prior
any command being sent, or any conmuni cation '
corfiishettre Inentioron- vol ati | e menory 15 devices nust be
enabl ed. ThIS enabllng is required so that only one
qg iS on at any one time. In Figure 1,
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loanhaQIFb‘?o@rfd ‘quﬁep‘ﬁ' devices 101, 102 and 103 at any
t'0 access e 18! evant menory. At ‘no tine can
‘nDre than one of the nmenory devices 101, 102 and 103
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25  Summary of the Invention

In accordance with a first preferred aspect there is prowded a memory device

comprising:
' {a) a memory cell;
30 - (b) a memory controlfer operatively connected to the memory cell; and
' (c) .a cascade circuit for enabling a subsequent memory device in a -

| cascade of memory devices; the qascad_e circuit being operatively connected to the .
memory confroller,

35 3 The cascade circuit may be for controlling a pin-out-to-chip. The cascade circuit
'may also be for enabling the subsequent memory device..



The nmenory device may further conprise a device enabl e
i nput operatively connected to the nenory controller.
The nmenory device nmay be a non-volatile, solid-state
menory device. 5 According to a second preferred
aspect there is provided a nethod of operating a
cascade of a plurality of memory devices connected in
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memory device based on data from the memory controlier The subsequent

memory device may be able to be enabled only when the memory device has

concluded writing data to, or reading data from, the memory cell.
25 '

Brief Description of the Drawings

30 In order that the present invention may be fully understood and readily put into
practical effect, there shall now be described by way of non-limitative example only.
preferred embodiments of the present invention, the description being WIth

_reference to the accompanying illustrative drawings.

35 Inthe drawings:

Flgure 1 is a schematic illustration of a prlor art multlpfe de\nce non-vo!atlle
memory system; ' '



35 In the drawings: Figure 1 is a schenmatic
illustration of a prior art nultiple device,

non-vol atile nenory system | Figure 2 is a
schematic illustration of a preferred enbodi ment of a
nmul tiple non- volatile nmemory system Figure 3 is a
schematic illustration of one of the nenory devices of
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memory controller 309. The memory controller 309 is operatively connected to a
memory cell 308. Each memofy device 201, 202, 203 also has an internal,

25  (“CSC’) chip select cascade controller circuit 310 and a pin-out-to-chip 2086 to
enable memory device 201 to be able to enable a subsequent memory device 202,
This has the advantage that microcontroller 204 requires only the one chip select
pin and connect 205 whether it is with any number of memory devices from one up.
Also, all memory devices 201, 202, 203 ......20n will be the same. This facilities

30 ease of assembly, and reduces inventory. The CSC circuit 31_0" is operatively

* connected to memory controller 309,

After startihg {400} the microcontroller 204 will first select or enable the Memow
device 201 {(401) and start to write to the buffer of memory device 201 (402). After

35 completmg the enabling, the CSC circuit 310 in memory device 201 will enable the
' memory device 202 (403) when the memory device 201 has-finished writing the
~ data into the memory cell 308. The microcontrolter 204 can then start writing into



pi n and connect 205 whether it is with any nunber of
menory devices fromone up. Also, all nenory devices
201, 202, 203 ...... 20n will be the sane. This
facilities 30 ease of assenbly, and reduces inventory.
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present invention.
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20 C ,CLAIMS. 1. A nenory device conprising: (a) a
menory cell; 5 (b) a nenory controller operatively
connected to the menory cell; and (c) a cascade
circuit for enabling a subsequent nmenory device in a
cascade of nenory devices; the cascade circuit being
operatively connected to the nenory controller and

f olCL&diM$rol ling a pin-out-to-chip. 10 2. The nenory
device as clainmed in claim11l, wherein the cascade
circuit is also for enabling the subsequent menory
deVvi ce. Agnenne dewigemoyptngi ce as clained in claim1 or
2, wherein thansibhseguent 15 nenory device is able to
be enabl d only when the nenory device has concl uded
writing data at%em% cqniallsr ?fg‘v‘f%%'vacwm&?d e mashany gell; and
cel | . 4(c)The anmeawy citeiti fmeerasrmglmume@hulem rﬁélﬂor?ﬂ@w&fm a
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20 mOFPPrFQ“‘ﬁ%'ﬁbW TR[oDiEating g pistoat-ivesdipi n any one of
clains 1 to 4, wherein the nenory device is a
non-vol atile, solid-state nenory device. 6. A nethod
of operatlng a cascade of a plurality of nenory
de%i ces Thomepghrsriceds caimsdin daim 1, veverart thedascade circuit is

Ccoaps fos biPling(tBg sRéddehtiBenrf ddveb. Menory device with a
m crocontroller, the mcrocontroller has a single

chlp sel ect pin and connect for enabling the plurality
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4. The memory device as claimed in any one of claims 1 to 3, further
‘comprising a device enable input operatively connected to the memory controller.

5. The memory device as claimed in any one of claims 1 to 4, wherein the
memory device is a non-volatile, solid-state memory device.

6. A method of operating a cascade of a plurality of rhemory devices
. connected in series, the method comprising:

(a) enabling a first memory device with a microcontroller, the
microcontroller has a single chip—se!ect pin and connect for enabling the plurality of
memory devices; and

{b) enabling with the first memory device a subsequént memory
device in the cascade of memory deviceé connected in series to the first memory
device.

7. A method as claimed in claim 6, wherein the single chip-select pin and
connect are operatlvely connected to a device enable input of the first memaory

device, the device ‘enable input being operatively connected to a memory controller
of the first memory device. ‘ '



7. A nethod as clainmed in claim®6, wherein the single
chi p-sel ect pin and connect are operatively connected
to a device enable input of the first nmenory 35

devi ce, the device enable input being operatively
connected to a nenory controfler of the first nmenory
device. K 8. A nethod as clained in claim6 or 7,
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based on data fromthe nmenory controller. 11. A
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cell. 12. A nenory devi ce conprising: (a) a nenory
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device in a cascade of nenory I'ces wherein the
cascade circuit deternm nes when to enable the
subgequéntemepdevcedavprisingbased on data fromthe nenory

controllgr %Qm%%n”é”nenory device conprising: (a) a
a menory controller operatively

menory (b z
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memory devices wherein the cascade circuit determines when to enable the

subsequent memory device based on data from the memory controlier.

25 13. A memory device comprising:
(a) a memory cell;
{b) a memory controller operatively connected to the memory cell; and
{c) a cascade circuit operatively connected to the memory controller,

the cascade circuit for enabling a subsequent memory device in a cascade of |
30.. memory devices wherein the subsequent memory device is able to be enabled

only when the memory device has concluded wrltmg data to, or reading data from,
. the memory cell.

. 14. A method of operating a cascade of a plurahty of memory devices
o 35 connected in series, the method comprising:

(a) ~ enabling a first memory device with a ricrocontroller; and



the cascade circuit for enabling a subsequent nenory
device in a cascade of 30 nenory devices wherein the
subsequent mnmenory device is able to be enabled only
when the menory device has concluded witing data to,
or reading data from the nenory cell. 14. A nethod
of operating a cascade of a plurality of nenory
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