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(57) Abstract

A nonvolatile memory (31) includes a global line (65) and a first block (61) and a second block (62). The first block includes a
plurality of first local lines (71) and a first decoder (78) coupled to the global line and the first local lines for selectively coupling the global
line to one of the first local lines in accordance with an address when the first decoder is enabled and for isolating the first local lines
from the global line when the first local decoder is disabled. The second block includes a plurality of second local lines (81) and a second
decoder (88) coupled to the global line and the second local lines for selectively coupling the global line to one of the second local lines
in accordance with an address when the sccond decoder is enabled and for isolating the second local lines from the global line when the
second local decoder is disabled such that the interference between the first-and second blocks is eliminated during memory operation.




programmed, the flash EPROMretains its data until erased. Wen programed,
the flash EPROMis jprogramred byte hy hyte or word by word. nce

programmed, the entire contents of the flash EPROM can be erased by

el ectrical g in one relatively rapid operation. A hiﬁﬁ' rasin

voltage is %%ﬁl | able to the sources of all the cells "?ﬁ?gﬂf’f‘gsh
EPROM si mul t aneously. This results in a full array erasure. The flash EPROM
may then be reprogranmed with new data. One di sadvantage of this prior
flash EPROM structure is the characteristics of array erasure. Wen changes
are sought to be nade to a programstoreq.in the array, the entire array
must be erased and the entire program be rewitten into the array, even
when the changes are q‘. T of &7 : s problemis
to reorgani ze the ar ' ' ' ng voltage is
made avai | abl e EIRLRQB ‘a every cell within one block to be
erdsed. By this arra'ﬂmptasbnt invbmloa peErains wfthe fieldafroomputer mgmosies.r ased,

rather than havige paRicGRIy’ hid HiBontrelddys & &5 8fbctrically erasable and
programmable nonvolatile memory incorporating blocks and local
decoders for the blocks.
BACKGROUND OF THE INVENTION

One type of prior art flash Erasable and electrically
Programmable Read-Only Memory ("flash EPROM") is organized into
rows and columns. Memory cells are placed at intersections of word
lines and bit lines. Each word line is connected to the gates of a
plurality of memory cells in one row. Each bit line is connected to the
drains of a plurality of memory cells in one column. The sourcss of all
the memory cells are connected to a common source line. Figure 1
shows the above-described array configuration of a prior art flash
EPROM.

The flash EPROM can be programmed by a user, and once
programmed, the flash EPROM retains its data until erased. When
programmed, the flash EPROM is programmed byte by byte or word by
word. Once programmed, the entire contents of the flash EPROM can
be erased by electrical erasure in one relatively rapid operation. A high
erasing voltage is made available to the sources of all the cells in the
flash EPROM simuitaneously. This results in a full array erasure. The
flash EPROM may then be reprogrammed with new data.

One disadvantage of this prior flash EPROM structure is the
characteristics of array erasure. When changes are sought to be made
1o a program stored in the array, the entire array must be erased and the
entire program be rewritten into the array, even when the changes are
minor. _

One prior approach to solving this problem is to reorganize the
array into blocks so that the high erasing voltage is made available only
to the source of every cell within one block to be erased. By this
arrangement, only a block of the memory array is erased, rather than
having the entire memory array erased.
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Ohe di sadvantage of_this prior approach is that interference can_arise from
t he bl ocked array configuration of the flash EPROM This interference can

be of two types. One type is referred to as drain disturbance. Drain
di sturbance*g when the drains of cells along a col unﬁc&ﬁ@"o’%‘

I nt erconnected across a bl ock boundary. Another type of - interference is
referred to as gate disturbance. Gate disturbance ari ses when the gates of
cells along a row are interconnected across a bl-ock boundary. An exanpl e of
"gate disturbance is as follows. A prior_flash EPROMis divided into "bit

|l i ne bl ocks" by or gani zing bit |i nes I nt'® groups. Dur | ng progr anm ng of the
control gate of o o ViR HadOwH0s of BeciasiapBipash it et ImeBRNSS S8 oct ed vor d
| i ne. A progr anarnise fram¢he/blockechartay configuration ©f theoflash ERBOM/pPhiss applied to
the drain of thgeiaréHdeRAnd of thtppey] @négpsqs PéleRbd td 49@raid e sources of
all the cells V\éiétrl]llrt?at{[cge lfrgmegits.:é:gbancgca&isgg wh%mh]g ?gng gf é:qu atlgr?g gPer ation.
The gates of :
column are interconnected across a block boundary. Another type of -
interference is referred to as gate disturbance. Gate disturbance arises
when the gates of cells along a row are interconnected across a biock
boundary. '
An example of "gate disturbance” is as follows. A prior flash
EPROM is divided into "bit line blocks" by organizing bit lines into
groups. During programming of the flash EPROM, a high voltage Vep
(typically 12 volts) is applied to the control gate of a selected cellin a
selected block through a selected word line. A program volitage Vp
(typically 7 voits) lower than Vpp is applied to the drain of the selected
cell through a selected bit line. The sources of all the cells within the
selected block are grounded during the operation. The gates of
unselected cells along unselected word lines both in the selected block
and unselected blocks are grounded. The drains of unselected cells
along unselected bit lines both in the selected block and unselected
blocks are either left floating or grounded.
In this situation, the unselected cells along the selected word line
will have the high positive voltage Vpp (i.e., 12 volts) coupled to their
floating gates. An electric field is thus present across each of the
unselected cells along the selected word line. The presence of the
electric field across each of the unselected cells can cause movement of
electrons to the floating gates. This increases the threshold of these
unselected cells, causing those unselected cells to be slowly
programmed. This is referred to as slow programming. Thus, gate
disturbance can result in unwanted slow programming.
An example of "drain disturbance" is as foliows. A prior flash
EPROM is divided into "word line blocks" by organizing word lines into
groups. During programming of the flash EPROM, a high voitage Vpp of
12 volts is applied to the control gate of a selected cell in a select block
through a selected word line. A program voltage Vp of 7 volts is applied
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gate of a sel eig@ga‘%&ss/e@%f arst%e ect egocells arlonggthe se?edef&??nworg line. A

program vol t ag
which causes unwanted movement of electrons from the floating gate to

the drain. Thus the threshold of each of the unselected celis is
decreased by unwanted movement of electrons, causing those
unselected cells to be slowly erased. This is referred to as slow erasing.
Thus, drain disturbance can result in unwanted slow erasing.

"Gate disturbance” and "drain disturbance” are especially
pernicious because their effects accumulate as either programming or
erasing of a selected block of a flash EPROM is repeated. Unwanted
movement of electrons in certain unselected cells happens each time
there is a programming or erasure operation.

For gate disturbance, the thresholds of unselected cells keep
increasing, and the unselected cells are slowly programmed. For drain
disturbance, the thresholds of unselected cells keep decrsasing, and
the unselected cells are slowly erased. If the accumulated gate or drain
disturbances reach a certain degree on an unselected cell, the state of
the unselected cell can be completely altered. In other words, an
unselected cell could be unintentionally programmed or erased over
time.

SUMMARY OF THE INVENTION

One of the features of the present invention is to provide a
nonvolatile memory that is organized into blocks and that includes a
block erasure feature.

Another feature of the present invention is to provide a
nonvolatile memory that is organized into blocks and that includes local
decoders for eliminating interference between the blocks.

A further feature of the present invention is to allow a nonvolatile
memory to be reconfigured with different storage capacity.
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the drain of the selected cell through a selected bit line. The drain of
unsel ected cells along the selected bit line both in the selected bl ock and
unsel ected bl ocks will be coupled to the voltage V[err] of 7 volts. The
gates of th¥AM8&P2cted cells will be grounded. This creat®IUHMR ¥t i c
field across each of the unselected cells along the selected bit |ine,

whi ch causes unwant ed novenent of electrons fromthe floating gate to the
drain. Thus the threshold of each of the unselected cells is decreased by
unwant ed novenent of el ectrons, causing those unselected cells to be slowy
erased. This is referred to as sIOM/era§ﬁﬁg. Thus, drain disturbance can
result in unwanted slow erasing. "Gate disturbance"” and "dr&b&égi t ur bance”

are especially per ni dingpyolgtle ofypeludes pgiqbal fine and afrat &
programm ng or secondigock. Thefilstbloek indludals applurality oftirstHoeines and@aecat ed.

Unwant ﬁd MOV e fiet RcafiédddaP Bupiéd ﬁ?fhba%labél 'linBdaithe itk dcal iRgPRRS each

time there 1s a Boeilely coupling the giobal line 1o oné of the first local lines in
accordance with an address when the first local decoder is enabled and
for isolating the first local lines from the global line when the first local
decoder is disabled. The second block includes a plurality of second
local lines and a second local decoder coupled to the global line and the
second local lines for selectively coupling the global line to one of the
second local lines in accordance with the address when the second local
decoder is enabled and for isolating the second local lines from the
global line when the second local decoder is disabled such that
interference between the first and second biocks during memory
operations is eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example and not
limitation in the figures of the accompanying drawings, in which like
references indicate similar elements and in which:

Figure 1 shows the array configuration of a prior art flash EPROM;

Figure 2 is a block diagram of a flash EPROM that employs one
embodiment of the present invention;

Figure 3 illustrates one array configuration of the flash EPROM of

" Figure 2;

Figure 4 illustrates another array configuration of the flash

EPROM of Figure 2.

DETAILED DESCRIPTION

Figure 2 is a block diagram of the circuitry of flash EPROM 30,
which implements an embodiment of the present invention. Flash
EPROM 30 includes a memory array 31, which is made up of floating
gate flash EPROM cells that store data at addresses. Forone
embodiment, memory array 31 stores 16 Mbits ("Megabits") of data. For



For gate disturbance, the thresholds of unselected cells keep increasing,
abd the unselected cells are slowy praogrammed For drain disturbance, the__
t hreshol ds of unsel ected cells keep decreasing, and the unselected cells
are sIomAy If the accunmul ated gate or drain disturbances reach a
certain degree on %n unsel ected cell, the state of the unser PP | can
be conpletely altered. In other words, an unsel ected cell could be
unintentionally progranmed or erased over tine. SUMVARY OF THE | NVENTI ON
One of the features of the present invention is to provide a nonvolatile
menory that is organized into blocks andgthat includes a block erasure
feature. Another feature of the present rnvention is to provide a
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of the present $hADd& |s to allow a nonvol atile nenory to be
reconfigured with dwtanmmmasmﬁemww be other types of nonvolatile

memories. For example, flash EPROM 30 can simply be an EPROM

("Electrically Programmable Read-Only Memory").

As will be described in more detail, flash EPROM 30 includes a
memory array that is arranged into a number of blocks, each having a
local decoder. When a local decoder of a block is enabled by a block
select signal, the local decoder selects a local line of the block to

- connect to a selected one of a number of global lines that extend
through all the biocks of the memory array. When the local decoder is
disabled by the block select signal, the local decoder isolates all the
local lines of the respective block from the global lines. By doing so,
each of the blocks is isolated from another block. This in turn eliminates
interference between the blocks during memory operations. In addition,
fiash EPROM 30 is allowed to be reconfigured with partial storage
capacity when one or more block of the memory array is found to be
defective. Moreover, block redundancy can also be employed for flash
EPROM 30.

Flash EPROM 30 can be used in any kind of computer system or
data processing system. The computer system within which fiash
EPROM 30 is used can be a personal computer, a notebook, a laptop, a
personal assistant/communicator, a minicomputer, a workstation, a
mainframe, a multiprocessor computer, or any other type of computer
system. in addition, the system in which flash EPROM 30 is used can be
a printer system, a cellular phone system, a digital answering system, or
any other data storage system.

For one embodiment, flash EPROM 30 employs MOS circuitry
and all the circuitry of flash EPROM 30 resides on a single
semiconductor substrate.

For one embodiment, each memory cell of memory array 31 can
store one bit of data at one time. For another embodiment, each
memory cell of memory array 31 can store multiple bits of data at one
time.
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nonvol atile nenory includes a global line and a first block and a second
bl ock. The first block includes a plurality of first local lines and a
first local decoder coupled to the global line and the first |local |ines

for selecti VEP9¥¥Mpling the global line to one of the firBETPHEM746 nes in
accordance wth an address when the first |ocal decoder is enabled and for
isolating the first local Iines fromthe global Iine when the first | ocal
decoder is disabled. The second bl ock includes a plurality of second | ocal

| ines and a second | ocal decoder coupled to the global |ine and the second
| ocal lines for selectively coupling the*blobal line to one of the second

| ocal lines in accordance with the address when the second | ocal decoder is
enabl ed and for isol Memely aray $d4¢ dlyidesdiato & pHeber piRipekaBYPEK 1 ne when
t he second | ocalthrdegh 80CKn. dEactbbictslockscBLOCKO thMUthmmlric&Idesm t he

b BT o op B SRR o BB, ok 1 S0Pl d BB R T
exanpl e and not @nd block BLOCK1 incili s a local decoder 33. Each block of bloc

BLOCKO through BLOCKn includes a number of bit lines and local word

lines (not shown in Figure 2). The bit lines of a biock only extend within

that particular block and the local word lines of a block only extend

within the block. For example, bit lines 43 through 43i extend only

within BLOCKO and bit lines 45 through 45i extend only within block

BLOCKn. Memory cells are placed at intersections of the {ocal word

lines and bit lines. All the bit lines of memory array 31 are connected to

a Y decoder 39 via a Y gating circuit 42.

The local word lines within each of blocks BLOCK0-BLOCKn are
connected to the local decoder of the respective block. In addition,
memory array 31 aiso includes a number of global word lines 48
through 48n connected to a global X decoder 38. Global word lines
48-48n are connected to each of local decoders 32 through 32n. Global
word lines 48-48n extend through all of blocks BLOCK0-BLOCKN. _
Global word lines 48-48n are, however, not physically connected to the
local word lines of each block of memory array 31 but can be electrically
connected to the local word lines of each block via the respective local
decoder of that block. For example, local decoder 32 atlows each of
global word lines 48-48n to be connected to one of the local word lines
of biock BLOCKO. For one embodiment, the local word lines in each of
the blocks of memory array 31 are coupled to the global word lines via
the respective local decoder in such a way that each global word line
corresponds to several local word lines within one 'block. In other
words, the local decoder of a block selects one local word line from a
number of local word lines for one of the global word lines for every
address information it receives. Whether a selected local word line is
actually a selected line depends on whether its corresponding global
word line is a selected global line. For another embodiment, the local
word lines within a block have a one-to-one correspondence with giobal
word lines 48-48n. Figure 2 does not show the local word lines within
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configurations of each block of memory array 31, inciuding local

decoders and local word lines, which will be described in more detail
below. | |

Atternatively, array 31 can be arranged such that each of blocks
BLOCKO-BLOCKn includes a number of word lines and local bit lines.
The word lines of a block only extend within that particular block and the
local bit lines of a block only extend within the block. The word lines of
all the blocks are then connected to X decoder 38. The local bit lines
within a block are connected to the local decoder of that block. In this
case, instead of having global word lines, a number of globat bit lines
are provided to connect to all the local decoders of memory array 31.
The global bit lines are connected to Y decoder 39 via Y gating circuit
42. The global bit lines also extend through all the blocks of
BLOCKO0-BLOCKn. For this embodiment, Y decoder 39 is the global Y
decoder and X decoder 38 does not have corresponding local
decoders.

Referring again to Figure 2, X decoder 38 is the row decoder of
memory array 31 and receives a portion of a row address from an
address bus 43 to select one of global word lines 48-48n. X decoder
38, however, does not select any local word line within each block of
memory array 31.

Each of local decoders 32-32n is also connected to bus 43 to
receive the remaining portion of the row address for selecting a local
word line from a number of local word lines corresponding to a global
word line via the respective local decoder. For one embodiment, bus 43
applies (1) a number of least significant bits of a row address to each of
local decoders 32-32n and {2) the remaining most significant bits of the
row address to X decoder 38. Alternatively, X decoder 38 receives a
number of least significant bits of a row address while bus 43 applies
the remaining most significant bits of the row address to each of local
decoders 32-32n. In addition, each of local decoders 32-32n also
receives a block select signal from a block decoder 37. For example,
local decoder 32 receives a block select signal BSO and local decoder
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decoder is dssabled Thls therefore allows the local word lines of a
block to be isolated from the global word lines and from the local word
lines of other blocks during memory operations.

AltematiVer. each of local decoders 32-32n is not connected to
bus 43. Instead, each of local decoders 32-32n receives the address
information or select data from global word lines 48-48n. In this case,
global X decoder 38 decodes an X address to generate a select data
onto two or more of global word lines 48-48n. In addition, the local
decoder for each block is formed by a number of two-to-four,
three-to-eight, or four-to-sixteen decoders, depending on the select
data. Depending on the type of the decoders used in each of local
decoders 32-32n, the select data is applied to two, three, or four of
global word lines 48-48n. For example, if each of local decoders
32-32n includes a number of two-to-four decoders, the select data is
applied to two of global word lines 48-48n. If each of local decoders
32-32n includes a number of three-to-eight decoders, the select data is
applied to three of global word lines 48-48n. When an enabled local
decoder receives the select data, it decodes the select data and selects
one of the local word lines of the corresponding block.

Bilock decoder 37 is also connected to erasure switches 36 via
block select lines 49 through 49s. Block select lines 49-49s apply each
of the block select signals BS0-BSn to the corresponding local decoder.

Block decoder 37 selects a selected block for every block
address applied. Block decoder 37 selects the selected block by
enabling the local decoder of the selected block. Block decoder 37
does this by asserting the appropriate one of the block select signals
BS0-BSn. Block decoder 37 is also connected to bus 43 for receiving
the block address. For one embodiment, the block address of flash
EPROM 30 is part of the column address received in Y decoder 39.
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mul ti processor cosgrr%uter, or any other type of conputer sy swgddition,
the systemin which flash EPROM 30 is used can be a printer system a

cel lul ar phone system a digital answering system or any other data
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and all the circuitry of flash EPROM 30 .gesi des on a single sem conductor
substrate. For one enbodi nent, each nenory cell of nmenory array 31 can

store one bit of dalEragireiitchb8Bs ifdlioddHurfber SF SARLRE inot BRGHN I Y cel |
of memory arrayglee s ezbt Bginrgmcotubpedeto?fﬁet Coamon Sourds fine'ot one Block of
blocks BLOCKO-BLOCKn. Each of erasure switches 36 selectively
connects the Vgg (i.e., ground) or Vpp (i.e., erasure) voltage to one of
common source lines 46-46n of its associated block in accordance with
the block select signal from one of select lines 49-49s and in
accordance with the memory operations (i.e., read, programming, and
erasure operations). This means that erasure switches 36 will apply the
Vss voltage to all common source lines 46-46n during read and
programming operations of flash EPROM 30 regardiess of the block
select signals BS0-BSn. When flash EPROM 30 undergoes the erasure
operation (indicated by the ERASURE signal) block decoder 37 asserts
the selected block signal that causes the corresponding switch of
erasure switches 36 to apply the Vpp voltage to the selected biock while
other switches of erasure switches 36 apply the Vgs voltage to their
blocks. '

By isolating giobal word lines 48-48n from the local word lines of
each of blocks BLOCKO-BLOCKDn, global word lines 48-48n are
separated from each of the blocks of memory array 31 and do not
disturb other blocks of memory array 31 when one block of memory
array 31 is selected for a memory operation (e.g., the programming
operation). In other words, the memory cells of the unselected blocks of
memory array 31 do not experience any gate disturbance when a
selected block undergoes the programming operation. This in turn
causes erasure switches 36 not to apply any disturb inhibit potential to
the sources of the cells of the unselected blocks when the select cells of
the selected block undergo the programming operation, thus eliminating
the need for such voltage in flash EPROM 30.

In addition, because each of the blocks of memory array 31 is
isolated from each other by the local decoder and the local word lines of
the respective block, some of blocks BLOCK0-BLOCKn may be
permanently disabled without affecting memory operations of adjacent
blocks. This is typically useful when one or more of blocks
BLOCKO-BLOCKn is found defective. In this case, memory array 31
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Menory array 31 is divided into a nunber of bl ocks BLOCKO through BLOCKn.
Each of bl ocks BLOCKO t hrough BLOCKn includes a | ocal decoder. For exanpl e,
bl ock BLOCKQ includes a | ocal decoder 32 and bl ock BLOCKL includes a | ocal
decoder 33. EAtH¥Rock of bl ocks BLOCKO through BLOCKn i ncPGRiES6MSTS nher of
bit lines and local word lines (not shown in Figure 2). The bit lines of a

bl ock only extend within that particular block and the Iq«mé‘ lcN
a block only extend within the bl ock. For exanple, bit !li nesS ifP\S’Q u%l\ﬁ?,i
xt end i i

extend only wthin BLOCKO and bit |ines -/,1? t hrough 45i )
bl ock BLOCKn. Menory cells are placed at Tntersections of the local word
2 Y decoder 3o 1A e Gopatdiind e piopfir wahodf BB ¥tefive ok (% et i cach
of bl ocks BLOCKBawjalsirrage eapesityle dinisialiows memoncarray) 8t el still tunctiore
r Fsgefzt iM\;tredb: ?ﬁhithlrédm ﬁdrﬂbhr dTIovke de%eﬁbrﬁé%%ﬁﬂﬁfs aepugger GOI)baI
v o) i s o Bt Boskel el WY SRS BOKS ROl iR 0%, S0
d obal number of redundant blocks for replacing defective blocks in memory :

array 31. This means that flash EPROM 30 can have block redundancy.

The block redundancy scheme is described in co-pending application

serial no. , entitied NONVOLATILE MEMORY BLOCKING

ARCHITECTURE AND REDUNDANCY, by Owen W. Jungroth and Mark

D. Winston, filed on even date as the present application, and assigned

to the same assignee of the present application.

Referring to Figure 3, the array configuration of memory array 31

in accordance with one embodiment of the present invention is shown.

Figure 3 only shows two blocks 61 and 62 for illustration purposes.

Blocks 61 and 62 can be any two adjacent blocks of BLOCKO0-BLOCKn

of Figure 2. As can be seen from Figure 3, each of blocks 61 and 62

includes one of local decoders 63 and 64. in addition, Figure 3 only

shows two global word lines 65 and 66 that extend through blocks 61

and 62 forillustration purposes. In practice, many more global word

lines are included that extend through many blocks. Global word lines

65 and 66 can be any two adjacent global word lines of global word

lines 48-48n of Figure 2.

Block €1 includes bit lines 70 through 70m and block 62 includes

bit lines 80 and 80m. In addition, each of blocks 61 and 62 includes a

number of local word lines connected to a global word line via the -

respactive local decoder. For example and in biock 61, local word lines

71 through 71n are connected to global word line 65 via local decoder

63 and local word lines 72 through 72n are connected to global word

line 66 via local decoder 63. Similarly in block 62, local word lines 81

through 81n are connected to global word line 65 via local decoder 64

and locatl word lines 82 through 82n are connected to global word lines

66 via local decoder 64. In other words, local word lines 71-71n

correspond to global word line 65 and local word lines 72-72n

correspond to global word line 66.
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word |ines 48-48n extend through all of bl ocks BLOCKO- BLOCKn. d obal word
re, however not physically conpected to the Iocal _word |ines_
of each bl ock of nmenory array 31 but can be electrically connect scted to the

l.ocal word ‘W‘f‘r'@ each bl ock via the respective |ocal decoder of
xampl €. | ocal decoder 32 allows each of gl obal P&HPPIMES

| knes _48-48n a

bl ock. For e

48-48n to be connected to one of the-local
one enbodi nment,

31 are coupl ed

t hat

to the global word |ines via the respective |ocal decoder

such a way that each gl obal word line coH]esponds to several |ocal

lines within o
selects one |lo
t he gl obal wor

ne bl ock. In other words

wor d

e | ocal decoder of a bl ock

cal d.lj froma nunber of |gpcal word |ines for one of
op BT Inglydes g 5ng

dlin S REPMEON; SOUKcS,ing

word lines of block BLOCKO. For
the local word lines in each of the blocks of nmenory array

in

and blogk®2 es. Whet her a

sel ected | ocal ineldes arapmmomsowrad line 83s Eanht afccommen deweeciaesrms\/\het her its
gémbsie |§/ﬁrﬁhebtdﬂﬁo'a?l &%&'e%ﬁr%ﬂ 'e?ﬁéﬂre slmﬂﬁheé:ﬂé( ﬁ
ow t he

correspondrng
enbodi nment ,

correspondence
| ocal word |in

%) el o4 s e iy ek amirios ¢l sh 25
celigiargnged at the intersections of the bit Imes and Iocal word lines of
that block. Figure 3 shows cells 74a through 75d for block 61 and cells
84a through 85d for block 62. Each cell in one block has its drain
connected to one bit line, it control gate connected to one local word line
and its source connected to the common source fine of that block. For
example, cell 74a has its drain connected to bit line 70, its control gate
connected to local word line 71, and its source connected to source line
73. It shall be noted that none of the cells within each of blocks 61 and
62 is physically connected to global word lines 65 and 66. Bit lines
70-70m and 80-80m are then connected to Y gating circuit 42 (Figure 2).
Local decoder 63 includes an address decoder 78 and a number
of AND gates. Figure 3 shows AND gates 76 through 76n and 77
through 77n for local decoder 63. Each of AND gates 76-76n connects
global word line 65 to one of local word lines 71-71n. Each of AND
gates 77-77n connects global word line 66 to one of local word lines
72-72n. In addition, each of AND gates 76-76n and 77-77n is also
connected to decoder 78 via one of a number of select lines 79 through
79n. For example, select line 79 is connected to AND gates 76n and
77n and select line 79n is connected to AND gates 76 and 77. Each of
AND gates 76-76n and 77-77n is enabled by one of select lines 79-79n
to connect its respective global word line to its respective local word
fine. For example, when decoder 78 decodes the address information
from bus 43 to select line 79, both AND gates 76n and 77n are enabied
to connect its respective one of global word lines 65 and 66 to its
respective one of local word lines 71n and 72n. At this time, local word
line 71n is the selected line if global word line 65 is the selected line
and local word line 72n is the selected line if global word line 66 is the
selected line.
Similarly, local decoder 64 includes an address decoder 88 and
a number of AND gates. Figure 3 shows AND gates 86 through 86n and
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each of the blocks of nenory array 31. Figures 3-4 _show the array
configurations of each block of nenory array 31, including |ocal decoders
and local word lines, which will be described in nore detail bel ow
Alternativel Yo% 31 can be arranged such that each of BFEHUR0S746
BLOCKO- BLOCKn i ncl udes a nunber of word lines and local bit |lines. The word
lines of a block only extend within that particular block and the |ocal bit
lines of a block only extend within the block. The word lines of all the

bl ocks are then connected to X decoder 3§ The local bit lines wthin a

bl ock are connected to the | ocal decoder gﬁ that block. In this case,

br ovi ded to conBAdToBEA 571 orecalGeapadibhdeath 61 AND EAGS 86188) 51 The
global bit i necomes:ts:globabwmdl Iine 65 beonedafrlotd) word Iiﬁegaﬂ +819 Eachwft 42. The
gl obal bi t Iinemﬁ Sre8 a+ nhb%‘é*& dile ¢t o%oc'm For
t hi s enbodi nent aﬁ 8 er g% Rﬁfﬁ de o r and.,/ eco er 38 does
ot have corr es!%?ﬁi 8 Foé’é? dl son each f A gates n and 87-87n is also

connected to decoder 88 via one of a number of select lines 89 through

89n. For example, select line 89 is connected to AND gates 86n and

87n and select line 89n is connected to AND gates 86 and 87. Each of

AND gates 86-86n and 87-87n is enabled by one of select lines 89-89n

to connect its respective global word line to its respective local word

line. For example, when decoder 88 decodes the address information

from bus 43 to select select line 89, both AND gates 86n and 87n are

enabled to connect its respective one of global word lines 65 and 66 to

its respective ons of local word lines 81n and 82n. When this occurs,

local word line 81n is the selected line if global word line 65 is the

selected line and local word line 82n is the selected line if global word

line 66 is the selected line.

Address decoder 78 of local decoder 63 receives a block select
BSi signal and address decoder 88 of iocal decoder 64 receives a block
select BSi+1 signal. The block select signals BSi and BSi+1 can be any
two of the block select signals BS0-BSn from block decoder 37 of Figure
2. When the BSi signal is asserted, decoder 78 is enabled to decode
the address information from bus 43 to select one of select lines 79-79n.
When the block select BSi+1 signal is asserted, address decoder 88 is
enabled to decode the address information from bus 43 to select one of
select lines 89-89n. '

For one embodiment, each of local word lines 71-71n, 72-72n,
81-81n, and 82-82n is formed by a continuous polysilicon strip that also
forms the control gate of each of the flash EPROM cells along one row.

For example, local word line 71 is formed by a polysilicon strip that also
forms the control gate of each of the flash EPROM cells 74a through
75a. Likewise, local word line 81 of block 62 is formed by a polysilicon
strip that also forms the control gate of each of flash EPROM cells 84a
through 85a. Each of global word lines 65 and 66 is formed by a
second metal layer that is above a first metal layer that forms each of the



decoders. Referring again to Figure 2, X decoder 38 is the row decoder of
nere+y—ar+ay 31 and+ecelves a poridon-of_a-row address froman address bus
43 to select one of global word |ines 48-48n. X decoder 38, however, does
not sel ect saf3sp! word line within each block of nenor . Each
of | ocal dégggers 32-32n is also connected to bus 43 to recelvgﬁﬁﬁk

remai ning portion of the row address ‘for selecting a local word line froma
nunber of local word |ines corresponding to a global word line via the
respective | ocal decoder. For one enbodi nent, bus 43 applies (1) a nunber
of least significant bits of a row addrggs to each of |ocal decoders 32-32n
and (2) the remaining nost significant bits of the row address to X decoder

38. Alternati v reyC i | gl cant bits
of a row addr e;émwhefli%%?; %%@ | %Ptc eﬁwg%ﬁeﬁﬁ?néogﬁzgggg |chant bits
of the row addrfB® BOYENEOR Rtrigs thegdagm gl worg jings withjnt on, each of
| ocal decoders 32- 3#rshallde nated that Figure Sarily shows ona embadiniendof thebl ock
decoder 37. Fozrrewm\ibmibﬁw loék Yed6derd B &ieC64.C OtibririsddimBh@Cct si gnal
BSO and | ocal rﬁgf QEB be employed for memory array 31. Figure 4 shows another
embodiment of memory array 31. As can be seen from Figure 4, the
array configuration of memory array 31 is the same as that shown in
Figure 3, except NOR gates 97 through 97n, 98 through 98n, 106
through 106n, and 107 through 107n are employed for local decoders
93 and 94. In addition, inverters are connected to global word lines 95
and 96. Moreover, the address decoder in each of local decoders 93
and 94 is connected to its salect lines via a number of inverters. For
example, address decoder 18 is connected to select lines 99 through
- 99n via inverters 94 through 94n. The overall function of memory array
31 shown in Figure 4 remains substantially the same as that of the
memory array shown in Figure 3, and therefore will not be described in
more detail below.
Referring to Figures 2-4, the operation of flash EPROM 30 is now
described. For one embodiment, during read operation, all of local
decoders 32-32n of flash EPROM 30 are enabled and Y decoder 39
selects one byte or one word of bit lines in accordance with the column
address applied. In addition, global X decoder 38 selects one of global
word lines 48-48n. Each of local decoders 32-32n also selects one
local word line to connect to the selected global word line. When this
occurs, only the memory cells at the intersections of the sslected bit
lines and the selected local word line are read out. This is controlled by
the Y gating circuit 42. In addition, erasure switches 36 connect the Vss
voltage to the sources of all the memory cells of memory array 31.
For another embodiment, flash EPROM 30 includes configuration
celis that configures block decoder 37 to disable the local decoder of a
block found to be defective at device power-up.
During programming operation, block decoder 37 asserts ons of
the block select signals BS0-BSn in accordance with a column address.
This causes one of local decoders 32-32n to be enabled to decoder the
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32n receives a block _select signal_BSn. The hlock select signal for a |ocal
decoder, when asserted, causes the respective |ocal decoder to act on the

address information applied via bus 43. Wien the block sel i for a
|l ocal decod@fO?®34¥3: asserted, the respective | ocal decodef&'g%g%l ed.

This therefore allows the |ocal word lines of a block to be isolated from
the global word lines and fromthe |Iocal word |ines of other blocks during
menory operations. Alternatively, each of |ocal decoders 32-32n is not
connected to bus 43. Instead, each of logcal decoders 32-32n receives the
address information or select data fromglobal word |ines 48-48n. In this

onto tao or mor BRI M AR IPTeRd roBf bl 33 ke SBGS B oy 0, OCC, 4 ®
decoder for eactiedaders32-82nh@redisableda X depeder 38 salgcts g-salapted global
three-to-ei ght, waid A6t §l6ball worBines @BUBI and applivsE pegraminig V¥epect dat a.
Depending on the, L Y85 Hhe boiGciaaGiskal word fite.' ¥ dedblerde 54645 a byte or
word of bit lines within the selected block. As can be seen from Figure -
3, when local decoder 64 is disabled, none of local word lines 81-81n
and 82-82n can be connected to global word lines 65 and 66, even
though one of global word lines 65 and 66 is a selected word line. This
eliminates the interferences between blocks during programming
operation. For example, when local decoder 63 causes local word line
71 to be connected to selected global word line 65 for a programming
operation, the high programming Vpp voitage along global word line 65
is not connected to unselected memory cells 84a through 85a of block
62 to disturb these unselected cells. In other words, the cells of
unselected blocks of memory array 31 do not experience any gate
disturbance when a select block undergoes the programming operation.
Moreover, because global word lines 48-48n are not physically
connected to the memory cells within each block of memory array 31 .
and are a number of layers above the local word lines of each block,
each of global word lines 48-48n is not affected when its corresponding
local word lines in one block is found defective. For example, if local
word line 71 of block 61 is found defective, global word line 65 is
affected. This is due to the fact that local decoder 63 separates local
word lines 71-71n of block 61 from global word line 85. This in turn
causes each of local word lines 81-81n of block 62 not to be affected at
all by the defact along local word line 71. Erasure switches 36 (Figure
2) connect the Vgg voltage to all of source lines 46-46n during the
programming operation.
_ During erasure operation, block decoder 37 selects the selected
block of array 31 by applying the Vpp voltage to the common source line
of the selected biock while applying the Vss voltage to the common
source lines of other unselected blocks. For exampie, if block BLOCK1
is the selected block, block decoder 37 asserts the BS1 signal to cause
erasure switches 36 to apply the Vpp voltage to common source line 47



decoders 32-32n, the select data is applied to two, three, or four of
global word |i nes 48-48n  FEor exanple,_if each of |ocal decoders 32-32n  _____ .
includes a nunber of two-to-four decoders, the select data is applied to
two of gl ohg bﬁwga lines 48-48n. |If each of |ocal decoder ﬁﬁﬁ§§&@ ncludes
a nunber of ree-to-eight decoders, the select data is a% 5%t hr ee of
gl obal word |lines 48-48n. \Wen an enabl ed | ocal decoder receives the sel ect
data, it decodes the select data and selects one of the |l ocal word |ines of
the correspondi ng bl ock. Block decoder 37 is also connected to erasure

swi tches 36 via block select |ines 49 tRhrough 49s. Bl ock select |ines
49-49s apply each of the block select signals BSO-BSn to the corresponding

nddress appt i W deeGRAG Ine'ferdiinfibiiod SRB AL obih 880 B‘% Chabl § ng
the | ocal decodignalstoanplytheciss:voliagedr comrarn selree dines 46-48pe8xeapts by
asserting the gpmmgn saireedine4?f the bl ock sel ect signals BSO-BSn. Bl ock

e embod et fﬁeﬁﬁﬂﬁq&%ﬁs@z&&%@?@%eﬁ&%&%é@gﬁ?*é%aﬂegﬁ#‘bﬁﬁr ol um-
addr ess recei vaVith referepee-tagspecifig embodiments thereot. It will, however, be

evident that various modifications and changes may be made thereto

without departing from the broader spirit and scope of the invention.

The specification and drawings are, accordingly, to be regarded in an

illustrative rather than a restrictive sense.
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Efasure switches 36 LMde“W"HWIIEﬂIITN‘ILC__(__hGS not shown In_Figure 2),
each being coupled to the clofdr Iifi of one bl ock of bl ocks

BL OCKO- BLGJ%S of erasufe Switt cMes®36* sel ectively connects the V[err]
(i.e., ground’ 8t ™%p (i.e., erasure) voltage to one of coRFFNS%ASMEe | ines
46-46n of. its associ ated block in accordance with the ek _sel ect signal
fromone of select Iines 49-49s and in accordance wi thf THIS SRFDYI MAS BEE
operations (i.e., read, programr ng, and erasure oper tions);lfp[mnmr?ggws
that erasure switches 36 wll apply the_Y%_err] vol t age—to—at—& n._soyrce
| i nes 46-46n during read and- progranmm ng Operations of flash EPROM 30
regardl ess of t%*@ck sel ect signals BSO-BSn. When flash EPROM 30
undergoes the e € operation (indicated by the ERASURE signal) bl ock
decoder 37 asseWhatiselameedist ed bl ock signal that causes the corresponding
swtch of erasure swh_tcﬂeﬁ n%}?vélﬁtil&ﬁﬁéﬁioﬁybéoﬁbﬁsi%g!tagf toht he[sel iact efl

bl ock whil e other swgche .asure switches 3b apply the Verr] voltage
o theit A3 gidbal lifs:

(B) a first block that comprises

(i) a plurality of first local lines;

(i) -~ afirst local decoder coupled to the giobal line and
the first local lines for selectively coupling the global iine to one of the
first local lines in accordance with an address when the first local
decoder is enabled and for isolating the first local lines from the global
line when the first local decoder is disabled:;

(C) a second block that comprises

(i) a plurality of second local lines;

(i) a second local decoder coupled to the giobal line
and the second local lines for selectively coupling the global line to one
of the second local lines in accordance with the address when the
second local decoder is enabled and for isolating the second local lines
from the global line when the second local decoder is disabled.

2. The nonvolatile memory of claim 1, wherein the globat line
is a global word line and the first and second local lines are first and
second local word lines.

3. The nonvolatile memory of claim 1, wherein the global line
is a global bit line and the first and second iocal lines are first and
second local bit lines.

4. The nonvolatile memory of claim 1, further comprising a
block decoder coupled to the first and second local decoders for
selectively enabling one of the first and second blocks by generating a
block select signal to the respective one of the first and second local
decoders.

5. The nonvolatile memory of claim 1, wherein each of the
first and second blocks further comprises memory cells that are coupled
to the first and second local lines and that are elactrically erasable and
programmable, and each of the memory cells stores a plurality of data
bits at one time. '
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bl ocks. By isolating gI obal word 1ines 48-48n fromthe local word Iines of

each of theClt;ISocks of meno I,mmmummum not di sturbrgt her bl ocksf(rn?m

menory arr %n one bl dckfoft neomrsy - array 31 is sele g nenmory
oper ati on ?Og g. e program ng operation). |In other wor&ﬁ ts%&{srrermry

cells of. the unselected bl ocks of menmory array 31 do not__experience any

gate disturbance when a sel ected bl ock undergoes the progfpmayp q)ig\srggghp :
This in turn causes erasure switches 36 not to apply any di Stk b@bl It
potential to the sources of the cells of,4he unsel ected ‘
sel ect cells of the selected bl ock undergo the progranmm ng operatlon t hus

elimnating the need for

because each of the Ioc@g%"@ﬁﬁ@sﬁﬁbﬁg$@gﬁwgﬁy rhoa"q'glgg ot her
by the |ocal ddPEweFy iaD 9'9@"%%”%@"6 lecancherasgble,memeBt-i ve bl ock, sone
of bl ocks BLOCKO- BL@Kn mhg mwarlu&nembiwofoblanbl SWhgdelrithet norvbiatile ng

more. of °EFL§LL‘*@E@%E¥£SE%E%&H BB BRI D7) Case, momory array
31 A nonvolatlle memory. comprising:

(A) a global word line;

(B} a first block that comprises

(i) a plurality of first local word lines;

(ii) a first local decoder coupled to the global word line
and the first local word lines for selectively coupling the global word line
to one of the first local word lines in accordance with an address when
the first iocal decoder is enabled and for isolating the first local word
lines from the global word line when the first local decoder is disabled;

(C) a second block that comprises

(i) a plurality of second local word lines;

(i) asecond local decoder coupled to the global word
line and the second local word lines for selectively coupling the global
word line to one of the second local. word lines in accordance with the
address when the second local decoder is enabled and for isolating the
second local word lines from the global word line when the second local
decoder is disabled such that interference between the first and second
block is eliminated during memory operations.

9. The nonvolatile memory of claim 8, further comprising a
block decoder coupled to the first and second local decoders for
selectively enabling one of the first and second blocks by generating a
block select signal to the respective one of the first and second local
decoders. .

10. The nonvolatile memory of claim 8, wherein each of the
first and second blocks further comprises memory cells that are coupled
to the first and second local word lines and that are electrically erasable
and programmabile, and each of the memory cells stores a plurality of
data bits at one time.

11.  The nonvolatile memory of claim 8, wherein the nonvolatile
memory is an electrically programmable and erasable memory.

-
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-10- may be reconfigured to function"wthout the defective block (i.e.,

Wwith partial storage_capa menory array 31 to_still.
function with reduced nunamrmfmmgmlu ”mF nenory array 31 contains
defective bl ternativelcy, t -BLOCKn include a nunber of
r edundant blvg‘E r replacing defective bl ocks in menory BFFHJP6RE746 T s
nmeans that flash EPROM 30 can have bl-ock redundancy. Th ‘
schene is described in co-pending application serial no.| Té# SBEEBHAS BEEN
entitled NONVOLATI LE MEMORY BLOCKI NG ARCH TECTURE AND REDUNDARPLACBD Onen
W Jungroth and Mark D. Wnston, filed 02 even date as tHre—present
application, and assigned to the sane as ?’gnee of the present application.
Referring to Figure ,g%bt e arr:i%*confl uration.of nmenory array 31 in
accordance with one ' eSOMPNSiNGenti on is shown. Figure 3
only shows two bl ocki®)61 aglobalbif kine;i | | ustrati on purposes. Blocks 61 and 62

can be any two adj ace)t R frekSiosd thﬁgg;ﬁgﬂggsocm

(i) a plurality of first local bit lines;

(i) a first local decoder coupled to the global bit line and
the first local bit lines for selectively coupling the global bit line to one of
the first local bit lines in accordance with an address when the first local
decoder is enabled and for isolating the first local bit lines from the global
bit line when the first local decoder is disabled;

(C) a second block that comprises

(i) a plurality of second local bit lines;

(i) a second local decoder coupled to the giobal bit line
and the second local bit lines for selectively coupling the global bit line to
one of the second local bit lines in accordance with the address when
the second local decoder is enabled and for isolating the second local bit
lines from the global bit line when the second local decoder is disabled
such that interference between the first and second blocks is eliminated
during memory operations.

13. The nonvolatile memory of claum 12, further comprising a
block decoder coupled to the first and second local decoders for
selectively enabling one of the first and second blocks by generating a
block select signal to the respective one of the first and second local
decoders. '

14.  The nonvolatile memory of claim 12, wherein each of the
first and second blocks further comprises memory celis that are coupled
to the first and second local bit lines and that are electrically erasabie
and programmable, and each of the memory cells stores a plurality of
data bits at one time.

15. The nonvolatile memory of claim 12, wherein the
nonvolatile memory is an electrically programmable and erasable
memory.

16. A nonvolatile memory, comprising:

(A) a global decoder;
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of Figure 2. As can be seen Trom Firgure 3, each of bl ocks 61 and 62

| Jln addition, Figure 3 only shows __
two gl obal word Iines 6 H Fnd t hrough bl ocks 61 and 62 for

illustratio JYikisses: | n* prcactu ce, nore gl obal word

I ncl uded thgrt ext e%d t hrough many bl ocks G obal word Iine‘lsd‘@géﬂ%?%G can
be any two adj acent gl obal word |lines of global word |ines 48-48n of Figure
2. Block 61 includes bit lines 70 through 70m and bl ock 62 incI udes bi t

lines 80 and 80m In addition, each of blocks 61 and 62 ﬂ'ﬁ KSJEEE“
of local word lines connected to a gl obglg. word line vial|the raepﬁm
| ocal decoder. For exanple and I n bl ock | ocal word llLnes mh i

n are connected to Pbah on df@ﬁbgﬁhr‘(éﬁcédb%tgdﬁ%&g@{% Bcd | ocal Word

li nes 72 throu bcal decoder

63. Simlarly %?'8(3 9%%9 e\F\GPB"QS @ 8elegh data on A rleast onefdhe onnect ed
to gl obal word pluralnyaﬁ global limesqin ateoxiaace Gvithanfirst portibn\wbad dddrass; 82 t hr ough

Wordo, 1 ocal wor d f?ﬁg's"??"f?ﬁx‘*f blogks, eRnGeRRRiBL “Word i ne 65 and I ocal
word |ines 72-72n corr esé nd # B'“{ﬁ' l%ﬂﬂgﬁﬂ'r H‘eﬁr ne 66.

(i)  a local decoder coupled to the giobal and local lines
for decoding the select data to select one of the local lines when enabled
and for isolating the local lines from the global lines when disabled such
that the local lines within each of the blocks do not affect the local lines in
other blocks. _

17.  The nonvolatile memory of claim 16, wherein the global
lines are global word lines and the local lines are local word lines.

18.  The nonvolatile memory of claim 16, wherein the global
lines are global bit lines and the local lines are local bit lines.

19.  The nonvolatile memory of claim 16, further comprising a
block decoder coupled to the local decoder of each of the blocks for
selectively enabling the local decoder of one of the blocks by generating
a block select signal to that local decoder.

20. The nonvolatile memory of claim 16, wherein the

nonvolatile memory is an electrically programmable and erasable
memory.
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i urce line Z3 . and hlack 62 incl n _
source line 83. Each of common source lines 73 and 83 is connected to an
erasure sw gmﬁg]‘m rasure switches 36 (Figure 2). In addity of

bl ocks 61-62 1 ncl uges a nunber of flash EPROM cells arrangl;é"??”as?g@sﬁL(;k
intersections of the bit lines and local word |ines of that block. Figure 3
shows cells 74a through 75d for block 61 and cells 84a through 85d for

bl ock 62. Each cell in one block has its drain connected to one bit |ine,

it control gate connected to one local Wéd line and its source connected

to the comon source line of that bl ock. For exanple, cell 74a has its

drain connected to bit line 70, its control gate connected to |ocal word
line 71, and its source connected to source line 73. It shall be noted that
none of the cells wthin each of blocks 61 and 62 is physically connected

to global word lines 65 and 66. Bit |lines 70-70m and 80-80m are then
connected to Y gating circuit 42 (Figure 2).
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Local decoder 63 includes an address decoder 78 and a nunber of AND gates.

Eigure 3 shows AND gates 76 through 7Z6n and..Z7 through 77n .

decoder 63. Each of AND gates 76-76n connects global word |ine 65 to one of
1 ocal mord ol 71 n. Each of AND gates 77-77n connec %HQ wor d
line 66 to onaﬁﬁ?:ﬁocal word lines 72-72n. In addition, gﬁﬁe %h% gates
76-76n and 77-77n is also connected to decoder 78 via one of a nunber of
select lines 79 through 79n. For exanple, select line 79 is econnected to
AND gates 76n and 77n and select line 79n is connected to AND gates 76 and
77. Each of AND gates 76-76n and 77-77@/4s enabl ed by one of select |ines
79-79n to connect its respective global word line to its respective |ocal
word line. For exanple, when decoder 78 decodes the address information
frombus 43 to select line 79, both AND gates 76n and 77n are enabled to
connect its respective one of global word lines 65 and 66 to its respective
one of local word Iines 71 n and 72n. At this tinme, local word line 71 n is
the selected line if global word line 65 is the selected |line and | ocal
word line 72n is the selected Iine if global word |ine 66 is the sel ected
line. Simlarly, |ocal decoder 64 includes an address decoder 88 and
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a nunber of AND gates. Figure 3 shows AND gates 86 t hrough 86n and WO
96/ 34392 —PCT/ US96/-05+46—212—87
through 87n for |ocal decoder 64 Each of AND gat es 86-86n connects gl obal
word line 65 to one of local word lines 81-81 n. Each of JANai@abedss 87-87n
‘connects gM¥R4WBrd |ine 66 to one of local word |ines 82-82n. In

addi tion, each of AND gates 86-86n and 87-87n is al so connected to decoder
88 via one of a nunmber of select lines 89 through 89n. For exanple, select
line 89 is connected to AND gates 86n and 87n and select |line 89n is
connected to AND gates 86 and 87. Each3j4 AND gates 86-86n and 87-87n is
enabl ed by one of select lines 89-89n to connect its respective gl obal word
line to its respective local word line. For exanple, when decoder 88
decodes the address information frombus 43 to select select line 89, both
AND gates 86n and 87n are enabled to connect its respective one of gl obal
word lines 65 and 66 to its respective one of local word lines 81 n and
82n. When this occurs,
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|l ocal word line 81 nis the selected Iine if global word line 65 is the

sel ected line and local word line 82n is the -selected |ine i+—grobat—wnord
line 66 is the selected |ine. Address decoder 78 of |ocal decoder 63
receives a_block select BSI signal and address decoder 88p@fmdoposts decoder
54 recei veWOIHP2K sel ect BSi +1 signal. The block select signals BS and
BSi +1 can be any two of the block select signals BSO-BSn from bl ock decoder
37 of Figure 2. Wien the BSi signal is asserted, decoder 78 is enabled to
decode the address information frombus 43 to select one of select |ines
79-79n. When the bl ock select BSi +1 sigMal is asserted, address decoder 88
I's enabl ed to decode the address information frombus 43 to sel ect one of
select lines 89-89n. For one enbodi ment, each of l|ocal word lines 71-71n,
72-72n, 81-81n, and 82-82n is formed by a continuous polysilicon strip that
also forns the control gate of each of the flash EPROM cells al ong one row.
For exanple, local word Iine 71 is formed by a polysilicon strip that also
forms the control gate of each of the flash EPROM cel ls 74a t hrough 75a.
Likew se, local word Iine 81 of block 62 is fornmed by a polysilicon strip
that also forns the control gate of each of flash EPROM cells 84a
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| i nes of

pol ysilicpn
shal | be

i nvention
enpl oyed

h of global word lines 65 and 66 is formrmsigeéc/nQS.?}"'b

: ) first netal |ayer that forns they ~~\WD1Q
AGE VT SHEFY | PCT/%N@%G -13- bt thY

r‘harray 31. first netal layers in a block are above

BFBATMY7 s the 1 ocal word lines within that bl ock.

d_that Figurfe]{3] only shows one enbodi nent of the present

or | ocal decoderjs| 63 and 64. O her enbodi nents nmay al so be

cy—array 31 Figure 4 shows another enbodi ment of ne

array 31. As can be seen from Fi gure 4, th& array configuration of ne

array 31 is the sane as that shown in Figure 3,

t he
It

nory -
nory

except NOR gates 97 through |

97n, 98 t hr ougma®ebe reconfigured éd funadion, withralit 168 defectivgiblackoiire. aw&herrpl oyed

o obal wor d | Fafe|SforaBe cabackD), Hhls Bk mBNIH} Sy E1o M EfREN O
decoders 93 anM/'@M’eidé'C@@rﬂh‘@&bﬁf@ftwoﬁkssw§éﬂéﬂﬁm0ma§’a%331 gomtainser of

i nverters.

For defective blocks. Alternatively, blocks BLOCK0-BLOCKn include a

number of redundant blocks for replacing defective blocks in memory
array 31. This means that flash EPROM 30 can have block redundancy.
The block redundancy scheme is described in co-pending application
serial no. 08/430,344, entitled NONVOLATILE MEMORY BLOCKING

- ARCHITECTURE AND REDUNDANCY, by Owen W. Jungroth and Mark

D. Winston, filed on even date as the present application, and assigned
to the same assignee of the present application.

Referring to Figure 3, the array configuration of memory array 31
in accordance with one embodiment of the present invention is shown.
Figure 3 only shows two blocks 61 and 62 for illustration purposes.
Biocks 61 and 62 can be any two adjacent blocks of BLOCKO0-BLOCKn
of Figure 2. As can be seen from Figure 3, each of blocks 61 and 62
includes one of local decoders 63 and 64. In addition, Figure 3 only
shows two global word lines 65 and 66 that extend through blocks 61
and 62 for illustration purposes. In practice, many more global word
lines are included that extend through many blocks. Global word lines
65 and 66 can be any two adjacent global word lines of global word
lines 48-48n of Figure 2.

Block 61 includes bit lines 70 through 70m and block 62 includes
bit lines 80 and 80m. In addition, each of blocks 61 and 62 includes a
number of local word lines connected to a global word line via the
respective local decoder. For example and in block 61, local word lines
71 through 71n are connected to global word line 65 via local decoder
63 and local word lines 72 through 72n are connected to global word
line 66 via local decoder 63. Similarly in block 62, local word lines 81
through 81n are connected to global word line 65 via local decoder 64
and local word lines 82 through 82n are connected to global word lines
66 via local decoder 64. In other words, local word lines 71-71n
correspond to global word line 65 and local word lines 72-72n
correspond to global word line 66. | '
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exanpl e,

E&&CEIMEM@HEEF S connect ed to select Iine ws&ll /99n5 |alt+6

Hgﬁizezi Wf NI St || ll&lllttﬂll’ﬂ)llﬁ‘érﬁ!ma‘iﬁiﬁfw&‘gm

in Figure §, |and therefore II not be descrl bdd ¥n nore detail hel ow

Referring fo Ffrgures—2=#,—t1h operatlon of flash EPROM 30 |iTH|S GMEEEHAS BEEN
“For one empodi nent, during rkad operation, all of |ocal decoderaﬁﬂm of
flash EPROM 30 are enabled and Y decoder 39 sel ects one bye—et—ome—word—of

bit lines in accordance with the col um a%ir ess applied. In addition,

gl obal

X decoder 38 selects one of global word Iines 48-48n. Each of [ ocal

decoders 32-32 selects one local word line to connect to the sel ected
G |

gl obal

word i n this occurs, only the nenory cells at the

i nt ersections of'th sel ec L. Lnes .an he .selected | ocal word |ine
~are read out. This i 002\ 5@&‘86*'%"?&‘8% ‘S%’E’Pﬁﬁ'ﬁgr fcuit 42. In addition,

erasure sw tches 36 nn%cé‘lobgﬁhﬁl‘#:err] vol tage to the sources of all the

menory cells of rre arr

or anot her enbodi nent, flash EPROM 30

i ncl udes confi gur at cglft t?leekéﬁé}@dw bl ock decoder 37 to disable

the | ocal decoder o a bl oc

ound to be fective at device power-up.
(i) a plurality of first local lines;

(i) a first local decoder coupled to the global line and
the first local lines for selectively coupling the global line to one of the
first local lines in accordance with an address when the first local
decoder is enabled and for isolating the first local lines from the global
line when the first local decoder is disabled;

(iiiy  a first plurality of nonvolatile memory cells coupled to
the first local lines, wherein the first plurality of nonvolatile memory cells
are erasable and programmable;

(C) a second block that comprises

(i) a plurality of second local lines;

(i) asecond local decoder coupled to the global line
and the second local lines for selectively cdupling the global line to one
of the second local lines in accordance with the address when the
second local decoder is enabled and for isolating the second local lines

.f_rom the global line when the second local decoder is disabled; and

(iiiy a second plurality of honvolatile memoty cells

coupled to the second local lines, wherein the second plurality of

nonvolatile memory cells are erasable and programmable.
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During pro W th00, bl.ock decoder 37 assertsmyus the/ Igci-zl"é
sel ect sigha ‘—"*a! cordam,ilmuln;lﬂumglm addresi@%causes Tonel Ty
of local decpders 32-32n tjo jbe en th 392 1 M-
PCT/ US96/ 06746 -3 BEBpH9Yi 41 |r ow addreSs Y nforfat fon from bus 43 while

ot hers of _decoders 32-/32n are di sabl ed. X decoder~38_sel ects a

sel ected gl obal word [T nhée off gl obal word |ines 48-48n arfdJSasijiTq;,;
progr amm ng—-vpp-vweltage to tthe sel ected gl obal word lifne. YR ‘o st BB
selects a byte or word of bit |ines vmth|127the sel ect €0 can be
seen from Figure - 3, when |ocal decoder 64 is disabled, none of | ocal”

| ines 81-81 n and 82-82n_can be connected to gl obal mnrd | i nes 65 and 66,
even though one of &i oball h@dianvplaiite memaryof 6%317%1@1%"@'&'@6 glebal linene.

 This elimnates the interf ces  bet ween bl ock durln pr o
operation | ForSadIRpELWars SRS RELInedirsLaR S690Ra A Ings e Wend De 71 to
be connected tg_ecsb%lael% Fw% é)li)nesword line 65 for a programm ng

¢y

3. 'The nonvolatile memory of claim 1, wherein the global line
is a global bit line and the first and second local lines are first and

second local bit lines.

4. . The nonvolatile memory of claim 1, further comprising a
block decoder coupled to the first and second local decoders for
selectively enabling one of the first and second blocks by generating a -
block select signal to the respective one of the first and second local

decoders.

5. The nonvolatile memory of claim 1, wherein each of the
first and second plurality of nonvolatile memory cells store a plurality of

data bits at one tfme.-

6. The nonv_olatile memory of claim 1, wherein the first and
second plurality of nonvolatile memory cells are electrically

programmable and electrically erasable.

7. The nonvolatile memory of claim 1, wherein the nonvolatile

memory is for use in a data processing system.
Thls Sheet Has Been R
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‘operatioln, SRS A Ten G I ng :V[err] voltage al ong glob Iré/éﬁ-s 46

T igres {o51
disturb t e e V‘é’milllllllﬂﬂllmﬂllﬂfllﬂ ghcif’?s PBAg o2 -

bl ocks of |ng b not. experi ehce* arfy date di sturbance when a
sel ect bl c_ 2 progranm ng operation.. MreoV Tt SN IBE ﬁl
word |ineg physi cal |y connected to the nemr@ b écﬂit n
each bl ock f rrermry array 1 and are a nunber of |ayers|abov . cal
word |ines of each 1t dach of gl obal rd lines 48-48n is not affected
when its correspondi ng | ocal yord lines ih“one block is found defective.

For exanple, if local word |ine 71 of block 61 is found defective, gl obal
word line 65 is afféﬁl ed.a gigpal WQ"@UBeto the fact that |ocal decoder 63
separates | ocal ? LI nes 711 f bl ock 61 from gl obal word |ine 65.
This in turn causes(Bhch&dirs B'@&kt rQPmPrﬂh%ess 81 -81:n of block 62 not to be

(Figure 2) connect the vidrr] bRl St Brasfelwadinéd: | s 46- 26n during
el cct o the sel'ect ed bl obl of o] 5%r°%§“%8°§%e¢@fdrt§&‘f%E%@b&ﬁ%ﬁ%gnﬁ the
comon source hhH&he first local word lines for selectively coupling the global word line
| to one of the first local word lines in accordance with an address when
the first local decoder is ‘enabled and for isolaﬁng the first local word
lines from the global word line when the first locél decoder is disabled;
(i)  a first plurality of nonvolatile memory cells coupled to -
;he first local word lines, wherein the first plurality of nonvolatile memory
cells are erasable and programmabile;
(C) a second block that comprises
(i) a plurality of second local word lines;
(i) a second local decoder coupled to the global word
line and the second local word lines for selectively coupling the global
word line to one of the second local word lines in accordance with the
address when the second local decoder is enabled and for isolating the
second local word lines from the global word line when the second local
decoder is disabled such that interference between the first and second
block is eliminated during memory operations; and
(i) a éecond plurality of nonvolatile memory cells.
coupled to the second local word lines, wherein the second plurality of

nonvolatile memory cells are erasable and programmable.

9. The nonvolatile memory of claim 8, further comprisinga

block decoder coupled to the first and second local decoders for
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of the sel &{%ﬂlc@"&eﬁk’ \Mﬂ'ﬁ‘lf appljyl ng the V[err] vol tagemes c%rﬁmlgctj ‘46
the sel ectled EE;&Q;Q;;;?&%SHHWEMH RHEIRS: o1 o AREMUBIS 7 231807
| b

erasure switiches 36 to apj the Vpp Vol'tade fo tommon source line 47
96/ 34392 PCT/ US96/ 05746 - 15-
whi | e deagserting the rena|$|ng bl ock sel ect signals of

at s
to apply the V[err] voltagé to conmon source |ines 46- 4gn.™ :
source line 47. In the foregoi‘ng specifig tion, the invdntionfi n__.
described with reference to specific entodinents thereof. It wll, however,

be evident that various nodifications and changes may be nade thereto
wi t hout depar tselggtivelynenakdingr @nelof thepfirst andsecondgalocks byigenatating an. The

speci fication and drawi ngs are, accordingly, to be regarded in an
illustrative rbée%w'eﬁtaﬂgaakt@sthe.résp%twgecmeeof the first and second local
decoders.

10.  The nonvolatile memory of claim 8, wherein each of the
first and second plurality of nonvolatile memory cells store a plurality of

data bits at one time.

11.  The nonvolatile memory of claim 8, wherein the first and
second plurality of nonvolatile memory cells are electrically

programmable and electrically erasable.

12. A nonvolatile memory, comprising:
(A) a global bit line;
(B) a first block that comprises

(i) a plurality of first local bit lines; _

(i)  a first local decoder coupled to the global bit line and
the first local bit lines for selectively coupling the global bit line to one of
the first local bit lines in accordance with an address when the first local
decoder is enabled and for isolating the first local bit lines from the global
bit line when the first local decoder is disabled;

(iii)  a first plurality of nonvolatile memory cells coupled to
the first local bit lines, wherein the first plurality of nonvolatile memory

cells are erasable and programmabile;

(C) asecond block that compnses * This Sheet Has Been Rep

0 vy orsscongacainos:|[f] llIIH IHI ll IIII
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LAl v What | REPLACEMENT iSHEET] A nonvol atil e menory, Cdﬁowgg Fi G546

Pocal 11ned: (i1} 2 focar ORI L. P St L¥rp 007
fhe first lfoda )P."Fe@.]%f electively &ouplitg the gl obal Ilneto one of
the first |OL,a| H-Res—-natcprdance with an address when the first | ocal

decoder isjenabled and for ipolating the first local |ipesfraomihe gl obal
| i ne when the TiIrst Totatl—detoder is disabled; (iii) a TﬁiiSS&%ﬂiTuHﬁg igEgndf
nonvol atile nmenory cells couplgd to the first |local I|ings, \MmgpgA@;E[; he
~first plurality of nonvolatile nmenory cel2® are erasabl ;

(C a second block that conprises (i) a plurality of second | ocal Iines;

(ii) a second pluralityof BosbeIndtpiLRaIREEPhYn¢SktiR mBHRIPEle the

coupled to the second local bit lines, wherein the first plurality of

nonvolatile memory cells are erasable and programmable; and

(iii) a second local decoder coupled to the global bit line
and the sebond local bit lines for selectively coupling the global bit line to
one of the second local bit lines in accordance with the address when
the second local decoder is enabled and for isolating the second local bit
lines from the global bit line when the second local decoder is disabled
such that interference between the first and second blocks is eliminated

during memory operations.

13.  The nonvolatile memory of claim 12, further comprising a
block decoder coupled to the first and second local decoders for
selectively enabling one of the first and second blocks by geherating a
block select signal to the respective one of the first and second local

decoders.

14.  The nonvolatile memory of claim 12, wherein each of the
first and second are electrically erasable and programmable, and each
of the plurality of_ nonvolatile memory cells store a plurality of data bits at

one time.

15.  The nonvolatile m'emory of claim 12, wherein the first and

second plurality of nonvolatile memory cells are electrically

programmable and electrically erasable.
' This Sheet Has Been R
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Cel T are or asap i LAREMEN G S ec°”dlﬁ|ﬁ|r|ﬁini" |ﬂﬁgjiﬁ§:m5decadéy05 [
0

coupl ed to the glpbal Iine and]the se rl}% %I 1997
coupling the gljobal 113 FEBtmepng qf t he" setorfd Mocll tines In S/ 3( FEB

wi th the addregs jwhen the second |l ocal decoder is enabled and for |sol at| ng
the second locgl |ines Tronrth

| obal Iine when the second | ocal dec
i s disabled sucdh-that_jnterferenge between the first a gsecgmd\b{p@cBEﬁl\b

elimnated during nmenory operations. without coupling aldi8fu mEDbl t
potential to the second plurality of nom&ratil e Menor Y ﬁbPL, Fhre
nonvol atile nenory of claiml1, wherein-the global line is a gl obal wor d
line and the first and second local lines are first and second | ocal word
i nes. 3. The nonvol atile menory of claim 1, wherein the global line is a
gl obal bit Iine andli§he Ainctvoiatie seeroady,|cocepridingres are first and second

| ocal bit lines. 4. The nonvol atile nmenory of claiml, further conprising

a-bl ock decoder cou&ﬂ)ed a(QlQbﬁi daqosierand second | ocal decoders for
selectively enabl] n(% one a plurallty of global lines coupled to the global decoder,
wherein the global decoder applies a select data on at least one of the
plurality of global lines in accordance with é first portion of an address;
(C) a plurality of blocks, each comprising

(i) a plurality of locali lines; |

(i)  alocal decoder coupled to the global and local lines
for decoding the select data to select one of the local lines when enabled
and for isolating the local lines from the global lines when disabled such
that the local lines wi'thin each of the blocks do not affect the local lines in
other blocks; and |

(iii)  a plurality of nonvolatile memory cells coupled to the
plurality of local lines, wherein the nonvolatile memory cells are

electrically erasable and programmable.

17.  The nonvolatile memory of claim 16, wherein the global

_lines are global word lines and the local lines are local word lines.

18. - The nonvolatile memory of claim 16, wherein the global

lines are global bit lines and the local lines are local bit lines.

19.  The nonvolatile memory of claim 16, further comprising a

block decoder coupled td the local decoder of each of the blocks for

This Sheet Has Been Repl
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17 the first ang-seeend-bl.ocks by generatlng a bl ock seIEgT{;j na,l Ctlg &746

ey of ol a1 A, eié‘ﬁ; cer UM M PEAIIGy o T T8 180T

fionvol atile me ryngleé*,g ,@gze aplurality 6f 8atd bits at one tine. 6.
The nonvol atil e} m F; L, wherein the first and second pl ural [ ty
of nonvol atil e jrewery-cells- a#-é ql ectrically programuabl§ » e
erasable. 7. LI'he nonvol atil e nory of claim1, vvherel

menory is for u“é“rﬁ“a"dat“a”’m‘ot ssi ng sy, 4em 8. NQRYC .
conprising: (A) a global word line;. (B) af i rst bl ock t hat corrprlses {

a plurality of first local word lines; (ii) a first |ocal decoder coupl ed
to the global seledtivelyenabling tbe fogaldecedar otwene of the blacks bycgeneratingy
coupling the global word Iine to one of the first local word lines in

accor dance wi t 8 bieckaselpeksignakle that lacay gﬁcq"éﬁral decéder is enabled and for

I solating the first Iocal

20. The nonvolatile memory of claim 16, wherein the plurality
of nonvolatile memory cells are electrically programmable and

electrically erasable.

21.  The nonvolatile memory of claim 4, further comprising
switch circuitry coupled to the first and second local block and the block |
‘decoder, wherein the switch circuitry selectively couples a first voltage to
the first or second block enabled by the block select signal when'
erasing one of the first or second plurality of nonvolatile memory cells of
the first or second selected block, and wherein the switch circuitry
couples a second voltage to each of the first and second local biocks
when programming one of the first or second plurality of nonvolatile

memory cells regardless of the block select signal.

22. The nonvolatile memory of claim 1, wherein the nonvolatile
memory has a storage capacity, and wherein the first local block is a
defective block and the nonvolatile memory may be reconfigured to

operate at a capacity less than the storage capacity.

23. The nonvolatile memory of claim 22, wherein the second

block is a redundant block replacing the defective first block.

This Sheet Has Been Reﬂlaced
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conpri &L Abstract” at-i- 19 P8E%Gecofd | ocal wor d didlesi y (i |d;)a ed 2. 5ep0Red .. ...
pluraljty of nonvol atile ng,y W{/ s coupled t %ﬁgﬁ(&? d [ocal _V\,%I’& od .- '
| i nes, VEATElﬁFtlhECEH”ﬂbn LY.l of nonvol at it %J) THOPE e gBL waace:
erasabl e and pCogIMsanl €, and (1711 a second | {dddbstist oceRagedupt-cp PEQS‘*? h'e"'
gl obal word line and the second | ocal word |inesiierseleetirety uuupllug

the gl obal Iword |i n& nonvelatilg memossceaprisi®: wor d

the second? ocal wold) |i®

with the address when thegioeba,?gd | ocal decoder is enabled and f or

IS
W& he gl obal word I|ne HB i‘ﬂi)cal
decoder is disabled_such that F%?ﬁference bet ween the

bl ock is eBininat edBuri®

4
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14
15
16
17
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at comprises "

(i)  a plurality of first local lines; _

(ii)  a first local decoder coupled to the global line and the first
local lines for selectively coupling the global line to one of the first local lines
in accordance with an address when the first local decoder is enabled and for
isolating the first local lines from the global line when the first local decoder is
disabled; |

(iii) a first plurality of nonvolatile memory cells coupled to the
first local lines, wherein the first plurality of nonvolatile memory cells are
erasable and programmable;

(C) asecond block that comprises

(i) a plurality of second local lines;

(ii) a second plurality of nonvolatile memory cells coupled to
the second local lines, wherein the second plurality of nonvolatile memory
cells are erasable and 'programmable; and

(iii) asecond local decoder coupled to the global line and the
second local lines for selectively coupling the global line to one of the second
local lines in accordance with the address when the second local decoder is
enabled and for isolating the second local lines from the global line when the
second local decoder is disabled such that interference between the first and
second block is eliminated during memory operations without coupling a

disturb inhibit potential to the second plurality of nonvolatile memory cells.
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operatlons MfTTKEﬁ‘TﬁHﬂﬁﬂﬂﬂ}ﬁ&—d+StUrb i nhi bit. -potential to the second
plurality of n cells. 9. The nonvol atile nenory of claim
8, further con’H ﬂ uly)@ ecoder coupled to the first and second | ocal
decoders for se ng one of the first and second bl ocks by
generati ng a bl ock select S|gnal to the respective one of the first and
second | ocal decoders. The nonvol atile nmenory of claim8, wherein each
of the first and second pIurallty of nonvolatile nenory cells store a
plurality of data bits at one tine. 11. The nonvol atile nmenory of claimS8,
wherein the first and second plurality of nonvolatile neno cells are

el ectrical Ly progr zﬂ:mabl'ﬁmndneblatﬂe imaxhozy of akdml b. Wherem/bgﬂ@mhﬂldinel Ba
nmenory, conprisin (A) a global bit line; (B) a_first block that caqnprises
(i) a pl@ralgloka OWOfd line anshthe first andrageond ilogal lings are &rst) anchsecendJaeal
coupled to the gIobaI bit line and the first local bit lines for

sel ectivel § ch@T h@eﬁhe global bit line to one of the first local bit
lines in accordance with an address when the first | ocal

1 3. The nonvolatile memory of claim 1, wherein the global line is a

2 global bit line and the first and second local lines are first and second local bit

3 lines.

1 4. The nonvolatile memory of claim 1, further comprising a block
2 decoder coupled to the first and second local decoders for selectively enabling
3 one of the first and second blocks by generating a block select signal to the

4 reépective one of the first and second local decoders.

-

5. The nonvolatile memory of claim 1, wherein each of the. first
. 2 and second plurality of nonvolatile memory cells store a plurality of data bits

3 at one time.

1 6. The nonvolatile memory of claim 1, wherein the first and second
2 plurality of nonvolatile memory cells are electrically programmable and

3 electrically erasable.

1 7. The nonvolatile memory of claim 1, wherein the nonvolatile

N

memory is for use in a data processing system.

8. A nonvolatile memory, comprising:
(A) ) é global word line;

(B) a first block that comprises

W N e

- i) a plurality of first local word lines;
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decoder is enabled and for |solat|ng the first.-1ocal bit lines fromthe
gl.obal bit l““ﬂlﬁﬂ‘fmﬂ"ﬁmué | ocal decoder is disabled; (iii) a first
plurality o ry cells coupled to the first 1ocal bit | i nes,
wherein the first plurality of nonvolatile menory cells are erasable and
programmabl e; (C) a second bl ock that conprises (i) a plurality of second
| ocal bit lines; (ii) a second plurality of nonvolatile nenory cells
coupled to the second local bit lines, wheBein the first plurality of

nonvol atile nenory cells are erasable and programmable; and (iii 5 a second
| ocal decoBer coupl ed t ofif)he aFinstdbcddidecbderceuplediie the glohal Wardl ling andithes

for selectively coupling the global bit line to one of cond | ocal bit
lines in aécoréahcl@cal\nwwcl haeaﬁar@i@nmbhcwmid%ﬂ%alqbaLWr m§tor ong of the
e ahen he it does o %&%ﬁ%&%‘ﬂgéﬁﬁwﬁé&n e dien fechriomle.
\t,)\,,e: nﬁﬁ? thg f I(Eesctodae? (gs enable dO foli'sisol%tlel | rstel%ca 1oPd 1R Bom RE' %bacins
9  word line when the first local decoder is disabled;
10 (iii) a first plurality of nonvolatile memory cells coupled to the

11  first local word lines, wherein the first plurality of nonvolatile memory cells

12  are erasable and programmable;

13 (C) asecond block that comprises
14 (i)  a plurality of second local word lines;
15 (ii)  a second plurality of nonvolatile memory cells coupled to

16 the second local word lines, wherein the second plurality of nonvolatile

17 memory cells are erasable and programmable; and

.18 (iii) - a second local decoder coupled to the global word line and
19 the second local word lines for selectively coupling the global word line to one
20  of the second local word lines in accordance with the address when the second
21  local decoder is enabled and for isolating the second local word lines from the
22 global word line when the second local decoder is disabled such that
23  interference between the first and second block is eliminated during memory
24  operations without coupling a disturb inhibit potential to the second plurality

25 of nonvolatile memory cells.

9. A nonvolatile memory, comprising:
(A)  a global bit line;
(B) a first block that comprises

- (i)  a plurality of first local bit lines; REPLACEMENT SHEET

B W N e
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19 coupling a dlsturb |nh|bnt potential the second plurality of nonvol atile
mepor y- ce(uﬂlllwl Ilmmﬁl ﬂlkol atile.nmenory of claim 12, further conprising a
bl ock dec g first and second | ocal decoders for
selectlvely effabl |ng one ‘of ‘the first and second bl ocks by generating a

bl ock “sel ect signal to the respective one of the first and second | ocal
decoders. 14. The nonvolatile nenory of claim 12, wherein each of the
first and second plurality of nonvol atil e4renory cells store a plurality of
data bits at one tine. 15. The nonvolatile menory of claim 12, wherein the
first and sgcond plurali t(§f) of anfirst ol ideeod@ranpledtd sha*lebelbnﬂmeca{d the
programmabl e and el ectrically erasable. 16. A nonvolat e nmenor

conpri si ng: 6 ( Afirst lgicabhit litesddeseletByely qouplialgi the giéballbiblihe Ito wae afdhplfiadt
to the global decoder, wherein the global decoder applies a select data on

at |east oné ofloeal énbhnesam agcopdangerwath an addresa veherbthedlinss lodal Hegoden ist
t f dd lit f bl h
portion o §" enablec amg ?01{i 1s%ﬁaut{r?g Itheyfn(')st loca(i%lt Imgsa rom the. fo%apglt line when

9 the first local decoder is disabled;
10 (iii) a first plurality of nonvolatile memory cells coupled to the
11  first local bit lines, wherein the first plurality of nonvolatile memory cells are

12 erasable and programmable;

13 (C) asecond block that comprises
14 (i) a plurality of second local bit lines;
15 (ii) a second plurality of nonvolatile memory cells coupled to

16  the second local bit lines, wherein the first plurality of nonvolatile memory
.17  cells are erasable and programmable; and
18 (iii) a second local decoder coupled to the global bit line and the
19  second local bit lines for sélectively coupling the global bit line to one of the
20 second local bit lines in accordance with the address when the second local
21  decoder is enabled and for isolating the second local bit lines from the global
22 bit line when the second local decoder is disabled such that interference
23  between the first and second blocks is eliminated during memory operations
24 without coupling a disturb inhibit potential the second plurality of

25 nonvolatile memory cells.

1 10. A nonvolatile memory, comprising:
2 (A) ~ aglobal decoder;
3 (B)  a plurality of global lines coupled to the global decoder, wherein
4  the global decoder applies a select data on at least one of the plurality of global
5 lines in accordance with a first portion of an address; e e
. REPLACEMENT SHEET]
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(1) a plurality of Tocal Tines; (ii1). .. a.plurality of nonvolatile nmenory

cells couple iy of local |ines, wherein the nonvolatile
menory cel | STHII’IIMIIEI“H"HEI”I erasabl e and programmable; and (iii) a | ocal
decoder coupl &d fo the" gl®obdl and .local lines for decoding the select data
to select one of the local |ines when enabled and for isolating the |ocal
lines fromthe global |ines when disabled such that a nenory operation with
respect to one of the nonvolatile nmenory cél4s coupled to the sel ected one
of the local lines in one of the bl ocks does not affect data stored in the
nonvol ati |l & nenory (@) | sagplupdlig dfblodles, eacH edmgrisirgpl | i nes in ot her

bl ocks, and wherein a disturb inhibit potential is not coupled to the
nonvol ati | & nenory cel | s(i}ouphguluralityrod loealllitesgl | ocal |ines during the
menory operation. 17. The nonvolatile menory of claim 16, wherein the
global Iinds are gl obal {idkd Riplagaliyofimenydlatile memosygellsicoupleditn the

lines. AMENDED . SHEET
plurla_llFity of local lines, wherein the nonvolatile memory cells are electrically

10 erasable and programmable; and

11 (iii) a local decoder coupled to the global and local lines for

12 decoding the select data to select one of the local lines when enabled and for

13  isolating the local lines from the global lines when disabled such that a

14 memory operation with respect to one of the nonvolatile memory cells

15  coupled to the selected one of the local lines in one of the blocks does not

16  affect data stored in the nonvolatile memory cells coupled to the isolated local

17  lines in other blocks, and wherein a disturb inhibit potential is not coupled to
.18  the nonvolatile memory cells coupled to the isolated local lines during the

19  memory operation.

11.  The nonvolatile memory of claim 4, further comprising switch
circuitry coupled to the first and second local block and the block decoder,
wherein the switch circuitry selectively couples a first voltage to the first or
second block enabled by the block select signal when ei'asing one of the first or
second plurality of nonvolatile memory cells of the first or second selected
block, and wherein the switch circuitry cc;uples a second vbltage to each of the

first and second local blocks when programming one of the first or second

0 N o ok W=

plurality of nonvolatile memory cells regardless of the block select signal.

12. The nonvolatile memory of claim 1, wherein the nonvolatile

memory has a storage capacity, and wherein the first local block is a defective

capacity less than the storage capacity. REPLACEMENT SH EE | |

block and the nonvolatile memory may be reconfigured to operate at a

B W N =
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20 18. The nonv 'y of claim 16, wherein the global lines are
gl.obal bit ’ cal lines are local bit lines. 19. The

nonvol ati | L, adm WI&!@ further conprising a block decoder coupl ed
to the | ocal decoders h of the blocks for selectively enabling the

| ocal decoder of one of t he bl ocks by generating a block select signal to
that | ocal decoder. The nonvol atile nmenory of claim 16, wherein the
plurality of nonvolatlle menory cells are electrically programrabl e and
electrically erasable. 21. The nonvolatile menory of claim4, further
conprising switch circuitry coupled to the first and second | ocal block and
the bl ock decoder, wherein the switch circuitry selectively couples a first
voltage to the first or second bl ock enabréd by the bl ock sel ect signal
when erasing one of the first or second plurality of nonvolatile nmenory

cells of the first or second sel ected bl ock, and wherein the,switch
circuitry douples aldecokbensimvadatileonemony st claian 12, whezein thesseand Jlgrk

bl ocks when progra f e fir second u ality of nonvol atil e
nenory cel 1% r’ég"aFQan‘EscgéfE;ﬁPﬁér?ﬂ’ BE‘R‘gstgFéfefe?}V& tg ok

1 14.  The nonvolatile memory device of claim 1, wherein the

2  interference eliminated between the first and second block comprises gate

3 disturbance.

1 15.  The nonvolatile memory device of claim 1, wherein the

2  interference eliminated between the first and second block comprises drain
3 disturbance.

4
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22. .The nonvol atil e rrermr"ﬁ_of claim1l, wherein the nonvol atile nenpry_has

a ‘st orage Caﬂlﬂ'“ﬂlﬂ Hﬂmlm in the first |ocal Pl oCkEpIACEMENESHERISh| 066
and the nonv y- be reconfigured tp Qﬂjﬁ’s&ﬁlﬁl@t pagehpaco tpaged .7,

| ess than the”storage capaC| ty. 23. The nonvol a sdé,brﬁ)%ﬁged 20

wherein the second block is a redundant bl ock rep t+ {6 édS.I:m
bl ock. 24. The nonvolatile menmory devit® of cla ﬁ%ﬁ‘&%ge gf]é'—"to ﬁ;ged
interference elimnated between the first and seg¢ on ocC rises ga

di sturbance. 25. The nonvol atile nenory device )f cI aim kﬁﬁ%
interference elimnated between the first and seg X Fzm

- di sturban€bAIMS -21- 16. A nonvol atile nmenory, corrprl si ng: a.ql ohal
decoder; (B) a plurality of global lines coupled to t ‘
wher ei n t Whatli®bleimdddoder applies a select data on at - :
plurality of global lines in accordance with a first poyt)on of an addrecs;
220CT 198
1. A nonvolatile memory, comprising:

(A) a global line;

(B) a first block that comprises

(i) a plurality of first local lines;

(i)  afirst local decoder coupled to the global line and the first local
lines for selectively coupling the global line to one of the first
local lines in accordance with an address when the first local
decoder is enabled and for isolating the first local lines from the
global line when the first local decoder is disabled;

(i)  a first plurality of nonvolatile memory cells coupled to the first
local lines, wherein the first plurality of nonvolatile memory
cells are erasable and programmable;

(C)a second block that comprises

(i) a plurality of second local lines;

(i) a second plurality of nonvolatile memory cells coupled to the
second local lines, wherein the second plurality of nonvolatile
memory cells are erasable and programmable; and

(ii) a second local decoder coupled to the global line and the
second local lines for selectively coupling the global line to one
of the second local lines in accordance with the address when
the second local decoder is enabled and for isolating the
second local lines from the global line when the second local
decoder is disabled such that interference between the first
and second block is eliminated during memory operations
without coupling a disturb inhibit potential to the second
plurality of nonvolatile memory cells.

2. The nonvolatile memory of claim 1, wherein the global line is a global word
line and the first and second local lines are first and second local word lines.

3. The nonvolatile memory of claim 1, wherein the global line is a global bit line
and the first and second local lines are first and second local bit lines.

4, The nonvolatile memory of claim 1, further comprising a block decoder
coupled to the first and second local decoders for selectively enabling one of

FAMENDED SHEET




(C a plurali
lines; (ii)

decodlng the s
for isolating

ty of

eI

mﬂmﬂaiﬂﬁﬂﬂeih o8 to the ol obal lﬁmdé‘é?éﬁ
ocalt

t one of the | ocal and

t hex IMnes mthe gl obal Iines whgn EI s&btg& u¢hithat
the local lines within each of the bl ocks do not affdct| tfé es-in
and (iii) a plurality of onvol atil e nenorycsl ool éd to

ot her bl ocks;
the plurality

claim 16, wher
lines are | oca

bit lines. 19.
5.

of | ocal
electrically erasable and programmbl e. 17. The nonvut dLiT e TTENOT Y 0t

| i nes, wherein the nonvol atil g menory ceIIs are

obal s .are global word [i nd the ca
h it 3o secand biges Bycgenaipling Achiork sefect sighah g the
wherein the gl dgﬁmethe@ee@féhgrrwaandmcondrl@@a S19gOHes. | ocal |ines are I ocal
The nonvol atile menory of claim 16, further conprising a
bl ock decoder coupled to the |ocal decoder of each of the bl ocks for
The nonvolatile memory of claim 1, wherein each of the first and second
plurality of nonvolatile memory cells store a plurality of data bits at one time.

The nonvolatile memory of claim 1, wherein the first and second plurality of
nonvolatile memory cells are electrically programmable and electrically

erasable.

The nonvolatile memory of claim 1, wherein the nonvolatile memory is for
use in a data processing system.

A nonvolatile memory comprising:

(A) a global word line;

(B) a first block that comprises

(i)
(ii)

(iii)

a plurality of first local word lines;

a first local decoder coupled to the global word line and the first
local word lines for selectively coupling the global word line to one
of the first local word lines in accordance with an address when
the first local decoder is enabled and for isolating the first local
word lines from the global word line when the first local decoder is
disabled;

a first plurality of nonvolatile memory cells coupled to the first local
word lines, wherein the first plurality of nonvolatile memory cells
are erasable and programmable;

(C)a second block that comprises

(i)
(i)

(iii)

a plurality of second local word lines;

a second plurality of nonvolatile memory cells coupled fo the
second local word lines, wherein the second plurality of nonvolatile
memory cells are erasable and programmable; and

a second local decoder coupled to the global word line and the
second local word lines for selectively coupling the global word
line to one of the second local word lines in accordance with the
address when the second local decoder is enabled and for
isolating the second local word lines from the giobal word line
when the second local decoder is disabled such that interference
between the first and second block is eliminated during memory

[ AMENDED _SHEET |




nonvol atil e menory rein the plurality of honvol atil e ngng
cells are electricaldycprogrm and el ectrically erfpsibRe2 0PT.1998 he

nonvol atile menmory of claim4, further conprising switcgh [circuitry cou
to the first and second | ocal bl ock and1® he bl ock deco er',Wﬁ'FeTFT'f'rTej

-22- selectively enabling the |ocal -decoder of one of tf Imﬁﬁ
generating a bl ock m!mml""mﬂﬂlwll t hat | ocal decoder. SHEE
I

§

d

switch circuitry selectively couples a first voltage t he first or secd

blockden?bleﬁ_by tpe bl ock sel ect signal when erasing one of the first or

second plurality of nonvol atil e nenor ells.of the. first or second

sel ected bl ock, and mﬂn%a}lp%w@wttﬁlpﬁw afisty @gﬁﬂ‘ fé@eﬂgi‘léegﬁﬁ s@S??%ge

to each of the first diuralibeefmpnvelatie meRy 6ffen progranmi ng one of the

- first or second plurality of nonvolatile nmenory cells regardl ess of the
bl ock select signal. 22. The nonvolatile nenory of claim1l, wherein the

nonvol ati Be neMbheynbasolatilet mengry cofpalaimy8, furthethcomprisingeafblock desoger

bl ock is a def gatipled toltheé firstamdtsecondiueal alecbdersefop sglectivelp enabling1bng wf ed

to operate at & IFRsCiahd s66dnd IbidtkshBy sgerierating apdslodky select signal to the

respective one of the first and second local decoders.

10. The nonvolatile memory of claim 8, wherein each of the first and second
plurality of nonvolatile memory cells store a plurality of data bits at one time.

11.  The nonvolatile memory of claim 8, wherein the first and second plurality of
nonvolatile memory cells are electrically programmable and electrically
erasable.

12. A nonvolatile memory, comprising:
(A) a global bit line;

(B) a first block that comprises

(i) a plurality of first local bit lines;

(i)  afirst local decoder coupled to the global bit line and the first local
bit lines for selectively coupling the global bit line to one of the first
local bit lines in accordance with an address when the first local
decoder is enabled and for isolating the first local bit lines from the
global bit line when the first local decoder is disabled;

(i)  a first plurality of nonvolatile memory cells coupled to the first local
bit lines, wherein the first plurality of nonvolatile memory celis are
erasable and programmable;

(C)a second block that comprises

(i) a plurality of second local bit lines;

(i) a second plurality of nonvolatile memory cells coupled to the

' “second local bit lines, wherein the first plurality of nonvolatile
memory cells are erasable and programmable; and

(ii) a second local decoder coupled to the global bit line and the
second local bit lines for selectively coupling the global bit line to
one of the second local bit lines in accordance with the address
when the second local decoder is enabled and for isolating the
second local bit lines from the global bit line when the second local
decoder is disabled such that interference between the first and
second blocks is eliminated during memory operations without
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23. The nonvol atile menory of ¢
redundant bl ock replmm ﬁ

13.

14.

15.

16.

17.

| aim 22, wherein t hel SelodEMENTICHEES
||H:| Ii ve first block.| [
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coupling a disturb inhibit potential the second plurality of
nonvolatile memory cells.

The nonvolatile memory of claim 12, further comprising a block decoder
coupled to the first and second local decoders for selectively enabling one of
the first and second blocks by generating a block select signal to the
respective one of the first and second local decoders.

The nonvolatile memory of claim 12, wherein each of the first and second
plurality of nonvolatile memory cells store a plurality of data bits at one time.

The nonvolatile memory of claim 12, wherein the first and second plurality of

nonvolatile memory cells are electrically programmable and electrically
erasable. .

A nonvolatile memory, comprising:
(A) a global decoder;

(B)a plurality of global lines coupled to the global decoder, wherein the
global decoder applies a select data on at least one of the plurality of
global lines in accordance with a first portion of an address;

(C)a plurality of blocks, each comprising

(i) a plurality of local lines;

(i)  a plurality of nonvolatile memory cells coupled to the plurality of
local lines, wherein the nonvolatile memory cells are electrically
erasable and programmable; and

(i)  a local decoder coupled to the global and local lines for decoding
the select data to select one of the local lines when enabled and
for isolating the local lines from the global lines when disabled
such that a memory operation with respect to one of the
nonvolatile memory cells coupled to the selected one of the local
lines in one of the blocks does not affect data stored in the
nonvolatile memory cells coupled to the isolated local lines in other
blocks, and wherein a disturb inhibit potential is not coupled to the
nonvolatile memory cells coupled to the isolated local lines during
the memory operation.

The nonvolatile memory of claim 16, wherein the global lines are global word
lines and the local lines are local word lines.

ﬁ AMENDED SHEET




18.

19.

20.

21.

22.

23.

24,

25.

Iy

20

The nonvolatile memory of claim 16, wherein the global lines are global bit
lines and the local lines are local bit lines. :

The nonvolatile memory of claim 16, further comprising a block decoder
coupled to the local decoder of each of the blocks for selectively enabling
the local decoder of one of the blocks by generating a block select signal to
that local decoder.

The nonvolatile memory of claim 16, wherein the plurality of nonvolatile
memory cells are electrically programmable and electrically erasable.

The nonvolatile memory of claim 4, further comprising switch circuitry
coupled to the first and second local block and the block decoder, wherein
the switch circuitry selectively couples a first voltage to the first or second
block enabled by the block select signal when erasing one of the first or
second plurality of nonvolatile memory cells of the first or second selected
block, and wherein the switch circuitry couples a second voltage to each of
the first and second local blocks when programming one of the first or
second plurality of nonvolatile memory cells regardless of the block select
signal.

The nonvolatile memory of claim 1, wherein the nonvolatile memory has a
storage capacity, and wherein the first local block is a defective block and
the nonvolatile memory may be reconfigured to operate at a capacity less
than the storage capacity.

The nonvolatile memory of claim 22, wherein the second block is a
redundant block replacing the defective first block.

The nonvolatile memory device of claim 1, wherein the interference
eliminated between the first and second block comprises gate disturbance.

The nonvolatile memory device of claim 1, wherein the interference
eliminated between the first and second block comprises drain disturbance.
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