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(57) ABSTRACT

Control circuitry for applying voltages to a memory circuait.
[In accordance with this invention, row] Row circuitry applies
either a high voltage or a low voltage to a memory cell based
on the operation to be performed and column circuitry applies

a high or a low voltage to the memory cell based on the
operation to be performed.

79 Claims, 7 Drawing Sheets
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CONTROL CIRCUITRY FOR A
NON-VOLATILE MEMORY

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-RELATED

This application 1s a utility application claiming priority to
an earlier filed U.S. Provisional Application No. 60/323,612
filed Sep. 19, 2001.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a non-volatile memory. More par-
ticularly, this invention relates to a control circuitry to a
non-volatile memory. Still more particularly, this invention
relates to control circuitry that applies varying voltages to
terminals of a memory cell.

2. The Prior Art

Non-volatile memories are common 1n most processing
systems. A non-volatile memory 1s a memory made of 1ndi-
vidual memory cells that are commonly transistors. The
memory cells 1n the memory are arranged in rows and col-
umns.

Operations such as read, write and erase, are performed on
the memory cells are performed by applying specified volt-
ages to terminals of the individual cells. Typically, a row latch
1s used to apply a voltage to one terminal of individual
memory cells 1n a specified row to perform an operation and
a column latch 1s used to apply a second voltage to a second
terminal of the individual memory cells 1n a specified column
to perform the operation. The row latch commonly applies
voltages to the gate of the transistor in the individual memory
cells. The column latch commonly applies voltages to the
drain of the transistor of the individual memory cells 1n a
column.

Typically, the voltages applied to the terminals by the col-
umn latch and row latch are generated by circuitry in the
memory system. As non-volatile memories get smaller, the
requirements for the voltages applied to the terminal of 1ndi-
vidual memory cells become more complex. For example,
some operations may require successive or simultaneous
application of differing potential to the terminals of 1dentical
memory elements. Therefore, there 1s a need in the art for
circuitry that provides these different voltages in a timely and
consistent manner.

BRIEF DESCRIPTION OF THE INVENTION

The above and other problems are solved and an advance in
the art 1s made by the control circuitry of non-volatile
memory 1n accordance with this invention. In accordance
with this mnvention, the control circuitry of a memory may
apply simultaneously differing voltages to multiple indi-
vidual memory cells. Control circuitry, designed 1n accor-
dance with this ivention, 1s made economical through the
minimal use of transistors in the circuit to control the volt-
ages.

In accordance with this invention, the control circuitry has
a {irst or row circuitry that 1s configured to provide one of a
first group of voltages to an individual memory based upon
the row of the memory cell and the operation to be performed.
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The control circuitry also has second or column circuitry that
applies a second voltage from a second group of voltages to

the memory cell based upon the column of the cell and the
operation to be performed.

In accordance with this mnvention, the first circuitry of the
control circuitry may in row latch circuitry. The row latch
circuitry has a first input that recetves a high voltage and a
second mput that receives a low voltage. The row latch cir-
cuitry then selects either the high voltage or the low voltage to
apply to the memory cell. An output of the row latch circuitry
then applies the selected voltage to the memory cell.

A high voltage multiplexer may have an output connected
to the row latch circuitry. The high voltage multiplexer has
inputs that each recerves one of a group of high voltages and
an output that applies one of the received high voltages to the
row latch circuitry.

A low voltage multiplexer may also have an output con-
nected to the row latch circuit to provide the low voltage. The
low voltage multiplexer inputs each receives one of a group of
low voltages. A low voltage from the group 1s then selected
and an output applies the selected low voltage to the row latch
circuitry.

Selection circuitry may also be connected to the row latch
circuitry. The selection circuitry applies a control signal to the
row latch circuitry. The row latch circuitry determines which
of the voltages to apply to the memory cell based upon the
control signal. The selection circuitry may include a signal
line, an mverter connected to the signal line, and a word line
multiplexer that has inputs connected to the signal line and the
inverter. The word line multiplexer selectively applies either
the signal or an mverted signal to the row latch circuitry.

In accordance with this invention, the second circuit may
include column latch circuitry. The column latch circuitry
may 1nclude a first input that recerves a high voltage and a
second 1nput that recerves a low voltage. The circuitry then
selects one of the voltages. An output of the column latch
circuitry applies the selected voltage to the memory element.

The second circuitry may also include word latch circuitry.
The word latch circuitry has inputs that each receives one of
a group of high voltages. The word latch circuitry selects one
of the received high voltages and an output of the word latch
circuitry applies the selected high voltage to the column latch
circuitry.

A first input ol the word latch circuitry may be connected to
an output of a first multiplexer. The first multiplexer receives
at least two of high voltage signals outputs one of the recerved
high voltages. A second input of the word latch circuitry may
be connected to an output of a second multiplexer. The second
multiplexer recerves two more high voltage signals and out-
puts one of the high voltages to an input of the word latch
circuitry.

The low voltage for the column latch circuitry may be
received from a low voltage multiplexer. The low voltage
multiplexer recerves a group of low voltage signals and out-
puts one of the low voltage signals to said column latch
circuitry.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

The above and other features and advantages of this inven-
tion are taught 1n the Detailed Description of this invention
and the following drawings:

FIG. 1 illustrating a block diagram of a memory system 1n
accordance with this invention;

FIG. 2 illustrating a block diagram of an individual
memory cell in accordance with this invention;
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FIG. 3 illustrating a block diagram of circuitry for provid-
ing a voltage to a row latch 1n accordance with this invention;

FI1G. 4 1llustrating a block diagram of a row latch 1n accor-
dance with this invention;

FIG. § illustrating a block diagram of circuitry for provid-
ing a voltage to a column latch 1n accordance with this mnven-
tion;

FIG. 6 illustrating a block diagram of a column latch in
accordance with this invention; and

FI1G. 7 illustrating a block diagram for providing a word
latch 1n accordance with this invention.

DETAILED DESCRIPTION

Persons of ordinary skill in the art will realize that the
tollowing description of the present invention 1s illustrative
only and not 1n any way limiting. Other embodiments of the
invention will readily suggest themselves to such skilled per-
sons having the benefit of this disclosure.

FIG. 1 illustrates a non-volatile memory 100 that incorpo-
rates the control circuitry of this invention. Non-volatile
memory 100 includes an array 101 of memory cells 105.
Memory cells 105 are arranged 1n columns 121-129 and rows
131-140. Each memory element 1n column 121 1s connected
to column latch circuitry 110. One skilled 1n the art that the
memory cells in the remaining columns are also connected to
column latch circuitry that 1s configured 1n the same manner
as circuitry 110 for the column. However, the connections of
the remaining columns are omitted for brevity. Each memory
clement 105 in row 131 1s connected to row latch circuitry
115. Those skilled 1n the art will recognize that the memory
clements 132-140 are also connected to row latch circuitry.
These cells are connected in the same manner as row 131.
However, the description of each 1s omitted for clarity and
brevity.

Column latch circuitry 110 recerves a high voltage over
path 111 and a low voltage over path 112. Column latch
circuitry 110 then applies either the high voltage or the low
voltage to the memory cells 105 1n the column via path 113
depending upon the operation that the memory cells in the
column are to perform. An exemplary embodiment of this
circuitry 1s described below.

Row latch circuitry 115 receives a high voltage over path
116 and a low voltage over path 117. Row latch circuitry 115
then applies one of the received voltages to the memory cells
105 1n row 131 based upon the operation to be performed. An
exemplary embodiment of this circuitry 1s given below.

FIG. 2 illustrates an exemplary embodiment of memory
cell 105. Memory cell 105 includes transistor 200. Gate 201
of transistor 200 1s connected to the output 118 of the row
latch circuitry 1135 (FIG. 1), which may also be referred to as
the word line. Source 205 of transistor 200 1s connected to a
signal source (Not shown). Drain 210 of transistor 200 1s
connected to output 113 of the column latch circuitry 110 for
the column of memory cell 105, which also may be referred to
as the bit line.

In order to perform various operations of a memory sys-
tem. Various potentials or voltage must be applied to the
memory cells of the array. In accordance with an exemplary
embodiment of this invention, the operations that each
memory cell 105 may perform include read, load, erase, and
write. The potentials applied to the memory cells to provide
these operations include VPP, VPP1, VPP2, VREAD, VS8,
and VCC. In this exemplary embodiment, the nominal poten-
tial of each of the identified potential 1s given 1n the table
below.
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4
Potential Nominal value 1in Volts
VSS 0
VCC 2.5
VPP 15
VPP1 10
VPP2 5
VREAD 1.5

FIG. 3 illustrates circuitry 300 that includes a row latch
circuitry 115 that provides a voltage to arow 131 of memory
cells 105 to perform an operation. Circuitry 300 1s a series of
multiplexers that enable application of a specified voltage to
memory cells of a row to perform an operation.

Circuitry 300 includes first row latch circuitry 310 and
second row latch circuitry 311. Each of the row latch circuits
provides potential to memory cells in one row 131-140 of
memory cells. The configuration of exemplary row latch cir-
cuitry 1s given below in FIG. 4.

High voltage multiplexer 3135 has inputs for a group of high
voltage signals via path 330-332. In this exemplary embodi-
ment, VCC s recerved via path 330, VPP 1s received over path
331, and VPP1 1s recerved over path 332. The output of high
voltage multiplexer 3135 1s connected to path 316. An imnput of
second latch circuitry 1s connected to path 116. An input of
first latch circuitry 1s connected to path 316 via path 317.

Low voltage multiplexer 320 has mputs that recerve a first
low voltage over pat 334 and a second low voltage over path

335. In the exemplary embodiment, VSS 1s received over path
334 and VPP2 1s received over path 333. Multiplexer 320
selects one of the received voltages to apply to path 321
connected to the out put of multiplexer 320. First latch cir-
cuitry 310 has an mnput connected to path 321 to receive the
low voltage from multiplexer 320. An mput of second latch
circuitry 311 1s connected to path 321 via path 322.

In order to determine the proper voltage to apply to the
memory cells of arow, first row latch circuitry 310 and second
row latch circuitry 311 are both connected to control circuitry
via paths 351 and 361. The control circuitry for first row latch
circuitry 320 includes a multiplexer 340. Multiplexer 340
provides low voltage 1solation. An input of multiplexer 340 1s
connected to path 352, which applies a control signal to
multiplexer 340. A second mput of multiplexer 340 1s con-
nected to an inverter 353. Inverter 353 1s connected to a path
352 and provides an inverse control signal to multiplexer 340.
The control circuitry for second row latch circuitry 311
includes a multiplexer 341. Multiplexer 341 provides low
voltage 1solation. An input of multiplexer 341 1s connected to
path 362, which applies a control signal to multiplexer 341. A
second input of multiplexer 341 1s connected to an inverter
363. Inverter 363 1s connected to a path 362 and provides an
inverse control signal to multiplexer 341.

Row latch circuitry 310 and 311 can be in one of three
states: Set, Clear, or Tri-state. The row latch 1s selected,
meaning the control signal 1s being applied by multiplexer
340,341, the high voltage recerved over path 316 1s applied by
row latch circuitry to the memory cells of the row. When the
row latch circuitry 1s deselected, meaning multiplexer 340,
341 i1s applying the mverse control signal, the low voltage
from path 321 1s applied to the memory cells of the row
connected to the row latch circuitry. The following table
provides operation performed and the voltage provided for a
selected row and a deselected row. One skilled 1n the art will
recognize that the appropriate signals must be provided to
multiplexers 315, 320, 340 and 341 to provide these voltages.
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Selected row latch circuitry Deselected row latch

Operation output circuitry output
Read VCC VSS
Load VSS VSS
Erase VSS VPP1
Write VPP VPP2

FIG. 4 1llustrates an exemplary embodiment of row latch
circuitry 400. The sources of PMOS transistors 401 and 402
are connected to high voltage mput 316 1n parallel. The
sources of NMOS transistors are connected 1n parallel to low
voltage source path 321. The drains of first PMOS transistor
401 and first NMOS transistor 404 are connected to an output
406 and to the gates of second PMOS ftransistor 402 and
second NMOS transistor 405.

The drains of second PMOS ftransistor 402 and second
NMOS transistor 405 are connected to each other and to the
gates of first PMOS transistor 401 and first NMOS transistor
404. The bulk voltage of PMOS transistors 401 and 402 are
held at VCC and the bulk voltage of NMOS transistors 404
and 405 are held at VSS. One skilled 1n the art will recognize
that other configurations of row latch circuitry 400 may be
used 1n accordance with this invention and row latch circuitry
400 1s only given as an exemplary embodiment.

FIG. S illustrates a diagram of the control circuitry 500 that
provides voltages to specified columns for performing opera-
tions. Each column latch circuit 501-504 1s connected to the
memory cells 1n an associated column via a path 505-508.
Each column circuit 501-505 has a low voltage input which 1s
connected to low voltage multiplexer 510 via path 511. The
column latch circuits recerve one of the low voltages applied
to multiplexer 510 via path 512 and 513. Each column circuit
501-504 also has high voltage input connected to an associ-
ated word latch circuit 520,521 for the word line associated
with the column. For example, column latch circuits 301 and
502 are connected to word latch circuit 520 and column latch
circuits 503 and 504 are connected to word latch circuit 521.
One skilled 1n the art will recognize that any number of
column latch circuits may be connected to a word latch circuit
depending on the number of memory cells that are included 1n
a word. Each word latch circuit 1s connected to an output of
first high voltage multiplexer 530 via path 532 and an output
of a second high voltage multiplexer 531 via path 533.

Each word latch circuit 520 and 521 has an input for receiv-
ing a set signal 5334, 335 and an input for receiving a reset
signal 536,537. The set and reset signals are used by word
latch circuits 520 and 521 to determine which received high
voltage to apply to connected column latch circuits. When a
reset signal 1s recerved, the voltage received via path 332 1s
applied to the connected column latch circuits. When a set
signal 1s applied to the word latch circuit, the voltage received
via path 533 1s applied.

The following table provides the voltages applied on a
word latch depending upon whether a set signal 1s recerved.

Operation Selected De-selected
Read VCC VCC
Load VCC VCC
Erase VPP VPPl
Write VSS VPP2

First high voltage multiplexer 530 receives high voltage
signals via paths 540 and 541. In the exemplary embodiment,
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VPP1 1s received via path 540 and VCC via path 541. The
high voltage multiplexer then selects one of the received
voltage signals and applies the selected voltage signal to path
532.

Second high voltage multiplexer 531 receives high voltage
signals via paths 542 and 543. In the exemplary embodiment,
VPP 1s received via path 542 and VCC via path 543. The high
voltage multiplexer 531 then selects one of the recerved volt-
age signals and applies the selected voltage signal to path 533.

The pair of a word latch circuit 520 and column latch 501
provides potential to the memory cells 1n the columns based
upon the operation being performed. The column latch circuit
provides the high voltage generated by the word latch and
provides a low voltage generated 1n the column circuitto each
selected memory element. The following table shows the
voltages applied to the memory elements based upon the
receiving a select or deselect signal for a bit line 1n a column
latch circuit.

Operation Select received De-select recerved
Read VREAD VREAD
Load VSS VCC
Erase VPP VPP1
Write VSS VPP2

FIG. 6 illustrates a diagram of a word latch circuit 600 that
1s used as a word latch circuit 1n accordance with this inven-
tion. In Word latch circuit 600, path 601 from the first high
voltage multiplexor 1s connected to a drain of a PMOS tran-
sistor 604. The source of transistor 604 1s connected to a drain
of PMOS transistor 611 and output line 650. The gate of
PMOS transistor 604 1s connected to the source of PMOS
transistor 606, the source of NMOS transistor 608, the gate of
NMOS transistor 609 and the gate of NMOS transistor 607.

Path 602 connecting word latch circuit 600 to a second high
voltage multiplexer 1s connected to a source of PMOS tran-
sistor 605. The drain of MOS transistor 605 1s connected to
output line 650. The gate of PMOS transistor 605 1s connected
to a source of NMOS transistor 610, a gate of PMOS transis-
tor 606, the gate of NMOS transistor 608, the drain of PMOS
transistor 607 and the source of NMOS transistor 609.

PMOS transistor 606 has a drain connected to a VCC
source. The source of PMOS transistor 606 1s connected to the
drain of NMOS transistor 608, and the gates of PMOS tran-
sistor 604, PMOS transistor 607, and NMOS transistor 609.
The gate of PMOS transistor 606 connected to the drain of
PMOS transistor 607, the source of NMOS transistor 609, the
gate of NMOS transistor 608 and the gate of PMOS transistor
605.

PMOS transistor 607 has a source connected to a VCC
source. The drain of transistor 607 1s connected to the source
of NMOS transistor 609 and the gates PMOS transistor 605,
PMOS transistor 606 and NMOS transistor 608. The gate of
PMOS transistor 607 1s connected the gates of PMOS tran-
sistor 604 and NMOS transistor 609, source of PMOS tran-
sistor 606, and the drain of NMOS transistor 608.

NMOS transistor 608 has a source connected to a VSS
source. The drain of NMOS transistor 608 1s connected to the
source of PMOS transistor 606, and the gates of PMOS tran-
sistor 604, PMOS transistor607, and NMOS transistor 609.
The gate of NMOS transistor 608 connected to the drain of
PMOS transistor 607, the source of NMOS transistor 609,
and the gates of PMOS transistors 605 and 606.

NMOS transistor 609 has a drain connected to a VSS
source. The source of transistor 609 1s connected to the drain
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of PMOS transistor 607 and the gates PMOS transistor 605,
PMOS transistor 606 and NMOS transistor 608. The gate of
NMOS transistor 609 1s connected the gates of PMOS tran-
sistors 604, 606 and NMOS transistor 609, the source of
PMOS transistor 606, and the drain of NMOS transistor 608.

NMOS transistor 610 has a gate connected to a reset line.
The drain of NMOS transistor 610 1s connected to a VSS

source. The source of NMOS transistor 610 1s connected to
the drain of PMOS transistor 606, the source of NMOS tran-
sistor 609, and the gates of PMOS ftransistor 605, PMOS
transistor 606, and NMOS transistor 608.

The drain of PMOS transistor 611 1s connected to output
line 650 and the source of PMOS transistor 604. The source
PMOS transistor 61 1s connected to a drain of NMOS tran-
sistor 612 and a BULK line. The gate of PMOS transistor 1s
connected between ground and the gates of PMOS transistor
604, PMOS transistor 607 and NMOS transistor 609.

The source of NMOS transistor 612 1s connected to
ground. The drain of NMOS transistor 612 1s connected to the
BULK line and the source of PMOS transistor 611. The gate
of NMOS transistor 611 1s connected between ground and the
gates of PMOS ftransistor 604, PMOS transistor 607 and
NMOS transistor 609. One skilled 1n the art will recognize
that the above description of word latch circuit 600 1s one
exemplary embodiment and other embodiments may be used
that incorporate other configurations of any types of transis-
tors.

FIG. 7 illustrates an exemplary column latch circuit 700.
Column latch circuit 700 has a PMOS transistor 701. The
drain of PMOS transistor 701 1s connected to an input line 7035
that 1s from a word latch circuit. The drain of PMOS 701 1s
also connected to the source of PMOS transistor 702 and the
source of PMOS transistor 707. The source of PMOS tran-
sistor 701 1s connected to the drain of NMOS transistor 703,
the gate of PMOS transistor 702, the gate of NMOS transistor
704 and the source of NMOS ftransistor 708. The gate of
PMOS transistor 701 1s connected to the gate of NMOS
transistor 703, the drain of PMOS transistor 702, the source of
NMOS transistor 704, and the source of NMOS transistor
709.

PMOS transistor 702 has a source connected to mput line
705, the drain of transistor 701 and the source of PMOS
transistor 707. The drain of PMOS transistor 702 1s connected
to the source of NMOS transistor 704, the gate of PMOS
transistor 701 and the gate of NMOS transistor 703. The gate
of PMOS transistor 702 1s connected to the source of PMOS
transistor 701, the drain of NMOS transistor 703, the gate of
NMOS transistor 704 and the source of NMOS transistor 708.

The source of NMOS transistor 703 1s connected to a
source signal line 711. Source signal line carries a source
signal that 1s generated by control circuitry. The drain of
NMOS transistor 703 1s connected to the source of PMOS
transistor 701, the gate of PMOS transistor 702, the gate of
NMOS transistor 704 and the source of NMOS transistor 708.
The gate of NMOS transistor 703 1s connected to the gate of
PMOS transistor 701, the drain of PMOS transistor 702, the
source of NMOS transistor 704, and the source of NMOS
transistor 709.

NMOS transistor 704 has a drain connected to source sig-
nal line 711. The source of NMOS transistor 703 1s connected
to the drain of PMOS transistor 702, the gate of PMOS
transistor 701 and the gate of NMOS transistor 703. The gate
of PMOS transistor 702 1s connected to the source of PMOS
transistor 701, the drain of NMOS transistor 703, the gate of
NMOS transistor 704 and the source of NMOS transistor 708.

PMOS transistor 707 has a source connected to the drain of
PMOS transistor 701, the source of PMOS transistor 702 and
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input line 705. The gate of PMOS transistor 707 1s connected
to Erase line 712. Erase line carries an erase signal from the
control circuitry when an erase operation 1s to be performed.
The drain of PMOS transistor 707 1s connected to the output
750 of column latch circuit 700.

NMOS transistor 708 has a source connected to the source
of PMOS transistor 701, the drain of NMOS transistor 703
and the gates of PMOS transistor 702 and NMOS transistor
704. The drain of NMOS transistor 1s connected to the drain
of PMOS transistor 707 and output 750. The gate of NMOS
transistor 708 1s connected to WTLD line 714.

NMOS ftransistor 709 has a drain connected to a VSS
source. The source of NMOS transistor 1s connected to the
drain of PMOS transistor 702, the source of NMOS transistor
704 and the gates of PMOS transistor 701 and NMOS tran-
sistor 703. The gate of NMOS transistor 709 1s connected to
a column reset line 712. Column reset line carries a reset
signal when the memory cells of the column are to be reset.

While embodiments and applications of this mmvention
have been shown and described, 1t would be apparent to those
skilled 1n the art that many more modifications than men-
tioned above are possible without departing from the mnven-
tive concepts herein. The nvention, therefore, 1s not to be
restricted except 1n the spirit of the appended claims.

What 1s claimed 1s:

1. [Circuitry that applies voltages to a memory to perform
applications wherein said memory includes plurality of
memory cells, said plurality of memory cells organized in
rows and columns, said circuitry] 4 circuit, comprising:

[First] first circuitry [that applies] configured to apply one
of a [first] plurality of voltages to at least one of [said] a
plurality of memory cells based upon a row 1n which said
at least one of said plurality of memory cells 1s arranged
and based upon an application to be performed by said at
least one of said plurality of memory cells, said first
circuitry including row latch circuitry having a first input
[that receives] configured to receive one of a plurality of
high voltages and a second input [receives] configured to
receive one of a plurality of low voltages and [an] a first
output [for selectively applying one of] configured to
selectively apply said one of said plurality of high volt-
ages [and] or said one of said plurality of low voltages to
said at least one of said plurality of memory cells; and

[Second] second circuitry [that applies] configured to
apply one of [a second] said plurality of voltages to said
at least one of said plurality of memory cells based upon
a column 1n which said at least one of said plurality of
memory cells is Jorganized] arranged and based uporn
said application to be performed by said at least one of
said plurality of memory cells;

wherein said second circuitry includes column latch cir-
cuitry having a third input configured to receive a first
group of said plurality of high voltages, a fourth input
configured to receive a second group of said plurality of
high voltages, a fifth input configured to receive one of
said plurality of low voltages, and a second output con-
figured to selectively apply said one of said plurality of
highvoltages or said one of said plurality of lowvoltages
to said at least one of said plurality of memory cells.

2. The [circuitry] circuit of claim 1 where in said first

circuitry further comprises:

[A] a high voltage [multiplexor] multiplexer having a plu-
rality of multiplexer inputs [that] each [receives] multi-
plexer input configured to receive one of said plurality of
high voltages and [an] a multiplexer output for applying
said one of said plurality of high voltages to said row
latch circuitry.
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3. The [circuitry] circuit of claim 2 wherein one of said voltages to said column latch circuitry] configured to
plurality of high voltages 1s a VCC voltage. selectively apply the one of the first group of said plu-

4. The [circuitry] circuit of claim 3 wherein said VCC rality of high voltages or the one of the second group of
voltage 1s 2.5 volts. said plurality of high voltages to a column latch circuit.

5. The [circuitry] circuit of claim 2 wherein one of said s 18. The [circuitry] circuit of claim 17 wherein said second
plurality ot high voltages 1s VPP circuitry further comprises:

6. The [circuitry] circuit of claim 5 [where] wherein said
VPP voltage 1s 135 volts.

7. The [circuitry] circuit of claim 2 wherein one of said
plurality of high voltages 1s VPP1. 10
8. The [circuitry] circuit of claim 7 wherein said VPP1

voltage 1s 10 volts.
9. The [circuitry] circuit of claim 1 further comprising:
a low voltage multiplexer having a plurality of multiplexer
inputs [wherein], each [of said plurality of inputs 15
receives| multiplexer inputs configured to receive one of

a first multiplexer having a plurality of first multiplexer
inputs [wherein each of said plurality of inputs receives
a one of a first plurality of high voltages to said word
latch, and having an output that applies one of said first
plurality of high voltages to an] configured to receive the
fivst group of said plurality of high voltages and having
a first multiplexer output configurved to apply one of the
first group of said plurality of high voltages to the first
word latch 1nput of said word latch circuitry.

said plurality of low voltages, and [an] a multiplexer 19. The [circuitry] circuit of claim 18 wherein said second
output [that selectively applies] configured to selectively circuitry further comprises:
apply said one of said plurality of low voltages to said a second multiplexer having a plurality of second multi-
row latch circuitry. 20 plexer inputs [wherein each of said plurality of inputs
10. The [circuitry] circuit of claim 9 wherein one of said receives a one of a second plurality of high voltages to
plurality of low voltages 1s VSS. said word latch, and having an output that applies one of
11. The [circuitry] circuit of claim 10 wherein said VSS said second plurality of high voltages to an] configured
voltage 1s O volts. to receive the second group of said plurality of high
12. The [circuitry] circuit of claim 9 wherein one of said 25 voltages and having a second multiplexer output config-
plurality of low voltages 1s VPP2. ured to apply one of the second group of said plurality of
13. The [circuitry] circuit of claim 12 wherein said VPP2 highvoltages to the second word latch input of said word
voltage 15 5 volts. latch circuitry.
14. The [circuitry] circuit of claim 1 further comprising: 20. The [circuitry] circuit of claim 17 wherein said word
[Selection] selection circuitry [that applies] configured to 30 latch circuitry further comprises:
apply a signal to said row latch circuitry to determine a set signal input [that receives] configured to receive a set
said one of [said one of] said plurality of high voltages signal;
and said one of said plurality of low voltages applied to a reset signal input [that receives an input] configured to
said at least one of said plurality of memory cells. receive a reset signal; and
15. The [circuitry] circuit of 14 wherein said selection 35  circuitry [that applies said one of said one of said plurality
circuitry comprises: of high voltages and said one of said plurality of low
a signal line; voltages to said column latch circuitry] configured to
an 1verter connected to said signal line; and selectively apply the one of the first group of said plu-
a world line [multiplexor] multiplexer having a first word rality of high voltages or the one of the second group of
line input connected to said signal line [and], a second 40 said plurality of high voltages to a column latch circuit
word line input connected to [said inverter] an inverter in response to the set signal or the veset signal.
output, and [an] a word line output [that selectively 21. The [circuitry] circuit of claim 17 wherein one of said
applies] configured to selectively apply one of said sig- plurality of high voltages 1s VCC.
nal [and] /ine or an inverted signal to said row latch 22. The [circuitry] circuit of claim 21 wherein said VCC
circuitry; [and] 45 voltage is 2.5 volts.
wherein said row latch [circuit selectively applies] cir- 23. The [circuitry] circuit of claim 17 wherein one of said
cuitry is configured to selectively apply said one of [said plurality of high voltages 1s VPP.
one of] said plurality of high voltages and said one of 24. The [circuitry] circuit of claim 23 wherein said VPP
said plurality of low voltages to said at least one of said voltage 1s 15 volts.
plurality of memory cells. 50  25. The [circuitry] circuit of claim 17 wherein one of said
[16. The circuitry of claim 1 wherein said second circuitry plurality of high voltages 1s VPP1.
comprises: 26. The [circuitry] circuit of claim 25 wherein said VPP1
column latch circuitry having a first input that receives a voltage 1s 10 volts.
one of a plurality ofhigh voltages and a second input that 27. The [circuitry] circuit of claim [16 further comprising}
receives a one of a plurality of low voltages and an output 55 [ wherein said second circuitry further comprises:
that applies a one of said one of said plurality of high a low voltage multiplexer having a plurality of [input
voltages and said one of said plurality of low voltages to wherein] multiplexer inputs, each [of said plurality of
said at least one of said plurality of memory cells.] input receives] multiplexer inputs configured to receive
17. The [circuitry] circuit of claim [16] / wherein said one of said plurality of low [voltage signals] voltages,
second circuitry further comprises: 60 and [having an] a multiplexer output [that selectively
word latch circuitry having [a plurality of inputs for receiv- applies] configured to selectively apply said one of said
ing said plurality of high voltages and an] a first word plurality of low [voltage signals] voltages to said column
latch input configured to veceive one of said first group of latch circuitry.
said plurality of highvoltages, a second word latch input 28. The [circuitry] circuit of claim 27 wherein one of said
configured to rveceive one of said second group of said 65 plurality of low voltages 1s VSS.
plurality of high voltages, and a word latch output [for 29. The [circuitry] circuit of claim 28 wherein said VSS

selectively applying said one of said plurality of high voltage 1s O volts.
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30. The [circuitry] circuit of claim 27 wherein one of said
plurality of low voltages is [said low voltages] VPP2.

31. The [circuitry] circuit of claim 30 wherein said VPP2
voltage 1s 5 volts.

32. A method [for applying voltages to a memory to per- 3
torm applications wherein said memory includes plurality of

memory cells, said plurality of memory cells orgamized in
rows and columns, said method], comprising:
applying [one] a first of a [first] plurality of voltages to at
least one of [said] a plurality of memory cells based
upon a row in which said at least one of [said] /e
plurality memory cells 1s arranged and based upor an
application to be performed by said at least one of [said}
the plurality of memory cells, wherein said [step of] .
applying [one of said first] the first of the plurality of
voltages comprises.
receiving one of a plurality of high voltages].],
receiving one of a plurality of low voltagesl.]; arnd
[selecting one of said one of said plurality of high voltage 20
and said one of said plurality of low voltages, and apply-
ing said selected one of said voltages to said at least one
of said plurality of memory cells; and]
applying said one of the plurality of high voltages or said
one of the plurality of low voltages to at least one word 25
line corresponding to said at least one of the plurality of
memory cells; and
applying a Jone of a] second of the plurality of voltages to
said at least one of [a] the plurality of memory cells
based upon a column in which said at least one of [said] 30
the plurality of memory cells is [organized] arranged
and based upon said application to be performed by said
at least one of [said] the plurality of memory cells,
wherein said applving the second of the plurality of
voltages comprises.: 35
receiving a first group of the plurality of high voltages at a
fivst input of a column latch civcuit;
receiving a second group of the plurality of high voltages at
a second input of said column latch circuit;
receiving said one of the plurality of low voltages at a thivd 40
input of said column latch civcuit; and
selectively applving said first group of the plurality of high
voltages, said second group of the plurality of high volt-
ages, or said one of the plurality of low voltages to at
least one bitline corresponding to said at least one of the 45
plurality of memory cells.
[33. The method of claim 32 wherein said step of applying
one of said first plurality of voltages further comprises:
receiving said plurality of high voltages; and
selecting said one of said plurality of high voltages.] 50
34. The method of claim [33] 32 wherein [one of said] #ie
plurality of high voltages [is] includes a VCC voltage.
35. The method of claim 34 wherein said VCC voltage 1s
2.5 volts.
36. The method of claim [33] 32 wherein Jone of said] the 55
plurality of high voltages [is VPP] includes a VPP voltage.
37. The method of claim 36 [where] wherein said VPP
voltage 1s 15 volts.

38. The method of claim [33] 32 wherein [one of said] tie
plurality of high voltages [is] includes a VPP1 voltage. 60
39. The method of claim 38 wherein said VPP1 voltage 1s

10 volts.
[40. The method of claim 32 further comprising:
receiving said plurality of low voltages; and
selecting said one of said plurality of low voltages.} 65

41. The method of claim [40] 32 wherein [one of said] tie
plurality of low voltages [is] includes a VSS voltage.

10
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42. The method of claim 41 wherein said VSS voltage 1s O
volts.

43. The method of claim [40] 32 wherein [one said] the
plurality of low voltages [is] includes a VPP2 voltage.

44. The method of claim 43 wherein said VPP2 voltage 1s
S5 volts.

45. The method of claim 32 further comprising:

[receiving a selection signal;

determining said one of said one of said plurality of high
voltages and said one of said plurality of low voltages to
apply to said at least one of said plurality of memory
cells responsive to receiving said selection signall

applving said one of the plurality of high voltages or said
one of the plurality of low voltages to said at least one of
the plurality of memory cells in response to a selection
signal.

[46. The method of claim 32 wherein said applying said

one of said second plurality of voltages comprises:

recerving one of a plurality of high voltages;

recerving one of a plurality of low voltages;

selecting one of said one of said plurality of high voltages
and said one of said plurality of low voltages; and

applying said selected one of said voltages to said at least
one of said plurality of memory cells.]

[47. The method of claim 46 wherein said applying said

one of said second plurality of voltages further comprises:

recerving said plurality of high voltages; and

determining said one of said plurality of high voltages.]

48. The method of claim [47] 32 further comprising:

receving a set signal;

receving a reset signal; and

[determining said one of said one of said plurality of high

voltages and said one of said plurality of low voltages
responsive to receiving said set signal and said reset
signall

applving said first group of the plurality of high voltages,

said second group of the plurality of high voltages, or
said one of the plurality of low voltages to said at least
one bitline in response to the set and reset signals.

49. The method of claim [47] 32 wherein [one of] said first
group of the plurality of high voltages [is] includes a VCC
voltage.

50. The method of claim 49 wherein said VCC voltage 1s
2.5 volts.

51. The method of claim [47] 32 wherein Jone of] said
second group of the plurality of high voltages [is] includes a
VPP voltage.

52. The method of claim 51 wherein said VPP voltage 1s 15
volts.

53. The method of claim [47] 32 wherein Jone of] said first
group of the plurality of high voltages [is] includes a VPP1
voltage.

54. The method of claim 53 wherein said VPP1 voltage 1s
10 volts.

[55. The method of claim 46 further comprising:

recerving said plurality of low voltage signals; and

determining said one of plurality of low voltage signals.}

56. The method of claim [55] 32 wherein [one of said] the
plurality of low voltages [is] includes a VSS voltage.

57. The method of claim 56 wherein said VSS voltage 1s O
volts.

58. The method of claim [55] 32 wherein [one of said] the
plurality of low voltages [is said low voltages is] includes a
VPP2 voltage.

59. The method of claim 58 wherein said VPP2 voltage 1s

5 volts.
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60. A memory comprising:
a plurality of memory cells arvanged in an array of rows
and columns; and
circuitry comnfigured to apply voltages to said memory to
perform applications, wherein said civcuitry includes:
fivst civcuitry configured to apply one of a first plurality
of voltages to at least one of said plurality of memory
cells based, at least in part, upon a vow in which said
at least one of said plurality of memory cells is
arranged and an application to be performed by said
at least one of said plurality of memory cells; and
second circuitry configured to apply one of a second
plurality of voltages to said at least one of said plu-
rality of memory cells based, at least in part, upon a

10

column in which said at least one of said plurality of 15

memory cells is arranged and said application to be

performed by said at least one of said plurality of

memory cells;
wherein the first plurality of voltages comprises a first

plurality of high voltages and a second plurality of 20

high voltages;

wherein said first civcuitry further comprises row latch
circuitry having a first input configured to veceive one
of the first plurality of high voltages and a second
input configured to receive one of the second plurality
of high voltages;

wherein said first civcuitry further comprises a thivd
input configured to rveceive one of a plurality of low
voltages; and

wherein said first circuitry further comprises a first ott-
put configured to selectively apply said one of said
fivst plurality of high voltages, said one of said second
plurality of high voltages, or said one of said plurality

of low voltages to said at least one of said plurality of

memory cells.

61. The memory of claim 60, wherein said first civcuitry
further comprises:

a high voltage multiplexer configured to apply at least one
high voltage from the first plurality of voltages to a row
latch circuitry.

62. The memory of claim 61, wherein said at least one of the
first plurality of high voltage or said at least one of the second
plurality of high voltages comprises a VCC voltage.

63. The memory of claim 62, wherein said VCC voltage
comprises 2.5 volts.

64. The memory of claim 61, wherein said at least one of the
first plurality of high voltage or said at least one of the second
plurality of high voltages comprises a VPP voltage.

65. The memory of claim 64, wherein said VPP voltage
comprises 15 volts.

66. The memory of claim 61, wherein said at least one of the
first plurality of high voltage or said at least one of the second
plurality of high voltages comprises a VPP voltage.

67. The memory of claim 66, wherein said VPPI voltage
comprises 10 volts.

68. The memory of claim 61, further comprising:

25

30

35

40

45

50

a low voltage multiplexer configured to apply said one of 55

the plurality of low voltages to the vow latch civcuitry.
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69. The memory of claim 68, wherein said one of the plu-
rality of low voltages comprises a VSS voltage.

70. The memory of claim 69, wherein said VSS voltage
comprises 0 volts.

71. The memory of claim 68, wherein said one of the plu-
rality of low voltages comprises a VPPZ2 voltage.

72. The memory of claim 71, wherein said VPP2 voltage
comprises 5 volts.

73. The memory of claim 60 wherein said first civcuitry
further comprises:

an input terminal configured to receive a signal;

an inverter configured to generate an inverted signal in
vesponse to the signal; and

a word line multiplexer configured to select the signal or
the inverted signal in response to a mode signal.

74. A method, comprising:

applving one of a first plurality of voltages to a memory cell
based, at least in part, on a vow in which said memory
cell is arvanged and an application to be performed by
said memory cell; and

applving one of a second plurality of voltages to said
memory cell based, at leastin part, on a column in whickh
said memory cell is arvanged and said application to be
performed by said memory cell;

wherein said applving said one of said second plurality of
voltages comprises.
receiving a first of a plurality of high voltages;
receiving a second of said plurality of high voltages;
receiving one of a plurality of low voltages; and
applying the first of said plurality of high voltages, the

second of said plurality of high voltages, ov said one
of said plurality of low voltages to said memory cell.
75. The method of claim 74, whevein said plurality of high
voltages includes a VCC voltage.

76. The method of claim 73, wherein said VCC voltage is
2.5 volts.

77. The method of claim 74, whevein said plurality of high
voltages includes a VPP voltage.

78. The method of claim 77, wherein said VPP voltage is 15
volts.

79. The method of claim 74, wherein said plurality of high
voltages includes a VPP voltage.

80. The method of claim 79, wherein said VPP voltage is
10 volts.

81. The method of claim 74, wherein said plurality of low
voltages includes a VSS voltage.

82. The method of claim 81, wherein said VSS voltage is 0

volts.

83. The method of claim 74, wherein said plurality of low
voltages includes a VPP2 voltage.

84. The method of claim 83, wherein said VPP2 voltage is
5 volts.

85. The method of claim 74, further comprising:
applving one of said first plurality of voltages to said
memory cell in response to receiving a selection signal.
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