
2  4.    A flash electrically erasable programmable read-only memory device
comprising:       a plurality of inputs including row address inputs,
column address           inputs, and at least one select input;       a
memory cell array arranged in a plurality of rows and columns, the
memory cell array comprising a plurality of m data blocks, each data
block comprising a plurality of memory cells, wherein each       memory
cell is operative to store n bits of data, wherein n is greater
than 1;        a row decoder circuit coupled to the plurality of m data
blocks, wherein           the row decoder circuit selects a row of the
memory cell array in           response to a row address received via the
row address inputs;        a plurality of m column decoder circuits each
coupled to a           corresponding one of the plurality of in data
blocks, wherein each           column decoder circuit selects a column of
the corresponding data           block in response to a column address
received via the column 



address inputs such that m memory cells are selected for reading in
response to the row and column addresses;        a plurality of m/n sensing
circuits each for determining the n bits of           one of n selected
memory cells;        a plurality of m outputs coupled to the plurality of
sensing circuits for           outputting data sensed by the plurality of
sensing circuits; and         a selector circuit coupled to the plurality
of column decoder circuits and           the plurality of sensing circuits
for selectively coupling m/n of the           m selected memory cells to.
the plurality of m/n sensing circuits in           response to a selected
signal carried by the select input.
3  5.   In a memory device, a write path circuit for writing data received
at n inputs to a selected memory cell that stores n bits, where n is
greater than 1, the write path circuit comprising:       a first column
decode circuit for addressing a first memory cell in           response to
an address;        a second column decode circuit for addressing a second
memory cell in 



response to the address;         a control engine for encoding the n bits
of data received at the n inputs        and for providing at least one
programming pulse corresponding to            the encoded n bits of data to
the selected memory cell; and        a selector circuit for selecting the
first column decode circuit to receive           the at least one
programming pulse in response to a portion of the           address such
that the first memory cell stores the n bits.   6.    The write path
circuit of claim 5, wherein the selector circuit selects the first column
decode circuit when the portion of the address is in a first state.   7.
The write path circuit of claim 6, wherein the selector circuit selects the
second column decode circuit when the portion of the address is in a second
state such that the second memory cell is the selected memory cell.   8.
The write path circuit of claim 5, wherein the portion of the address is
one binary bit wide.   9.    The write path circuit of claim 5, wherein the
selected memory cell is a nonvolatile memory cell. 



10.  A memory device comprising:       an output;       a plurality of
address inputs including row address inputs, column          address
inputs, and at least one multi-level cell (MLC) address          input;
a memory cell array arranged in a plurality of rows and columns, the
memory cell array comprising a plurality of memory cells wherein
each memory cell is operative to store n bits of data, wherein n is
greater than 1, each of the n bits of a memory cell having a different
address;       a row decoder circuit coupled to the memory cell array
wherein the          row decoder circuit selects a row of the memory cell
array in          response to a row address received via the row address
inputs;       a column decoder circuit coupled to the memory cell array
wherein the           column decoder circuit selects a column of the memory
cell array in           response to a column address received via the
column address 



inputs such that a first memory cell is selected for reading in
response to the row and column addresses;       a sensing circuit coupled
to the first memory cell and the output, the          sensing circuit for
determining a state for each of the n bits stored in          the first
memory cell; and       a selecting circuit coupled to the sensing circuit,
the MLC address input,          and to the output, the selecting circuit
for addressing and providing          only one of the n bits from the
sensing circuit to the output in          response to the MLC address input
such that each of the n bits          stored by the first memory cell is
individually addressed and output.
5 11.   The memory device of claim 10, wherein n is equal to 2.   12.   The
memory device of claim 10, wherein the sensing circuit simultaneously
outputs a first bit and a second bit.   



13.   The memory device of claim 10, wherein the selecting circuit is a
multiplexer coupled to receive the n bits from the sensing circuit as
inputs and the at least one MLC address input as a control signal.   14.
The memory device of claim 10, wherein the first memory cell is a
nonvolatile memory cell.   15.   A memory device comprising:       a
plurality of outputs;       an array of memory cells wherein each
nonvolatile memory cell stores           n bits, n being greater than 1,
each of the n bits of a memory cell           having a different address;
a plurality of address inputs for coupling to receive an address; and
means, coupled to receive the address, for individually addressing each
of the n bits stored in a selected plurality of memory cells in
response to the address such that each of the selected plurality of
nonvolatile memory cells outputs a single bit via a corresponding
one of the plurality of outputs.   



16.   The memory device of claim 15 wherein the means is also for selecting
the selected plurality of memory cells in response to a first portion of
the  address, for sensing the n bits stored by each of the selected
plurality of                              6 memory cells, and for selecting
only one of the n bits of each of the selected plurality of memory cells
for output in response to a second portion of the  address.   17.  A
nonvolatile memory device comprising:       a plurality of row address
inputs for coupling to receive a row address;       a plurality of column
address inputs for coupling to receive a column            address;
at least one multi-level cell (MLC) address. input for coupling to receive 



an MLC address;       an array of nonvolatile memory cells arranged in a
plurality of rows           and columns, wherein each nonvolatile memory
cell stores n bits, n           being greater than 1, each of the n bits of
a memory cell having a            different address;       a row decoder
coupled to select a first row of the array in response to          the row
address;       a column decoder coupled to select a first plurality of
columns of the          array in response to the column address such that a
first plurality of          memory cells are addressed in response to the
row and column          addresses; and       a selecting circuit coupled to
select one of n bits for each of the first          plurality of memory
cells in response to the MLC address such that          only one of the n
bits for each of the first plurality of memory cells          is addressed
for output by the nonvolatile memory device.
7 



18.   A memory device comprising:       an array of memory cells that each
store n bits of data, n being greater          than. 1;       a plurality
of address inputs for receiving an address, wherein each bit          of a
memory cell has a different address; and       a sense path circuit coupled
to the array of memory cells and coupled to          receive the address.
19.   A memory device comprising:       a data input;       a memory cell
array arranged in a plurality of rows and columns, the          memory cell
array comprising a plurality of memory cells wherein          each memory
cell is operative to store n bits of data, n being greater          than 1;
a plurality of address inputs including row address inputs, column
address inputs, and multi-level cell (MLC) address input wherein
the MLC address input allows each of the n bits stored in a memory
cell to be individually addressed;       a row decoder circuit coupled to
the plurality of memory cells, wherein          the row decoder circuit
selects a row of the memory cell array in          response to a row
address received via the row address inputs;       a column decoder circuit
coupled to the plurality of memory cells          wherein the column
decoder circuit selects a column of the          memory cell array in
response to a column address received via the 



column address inputs such that a first memory cell is selected for
programming in response to the row and column addresses;
8         n latches coupled to a control signal, the MLC address input, and
the            data input, each of the n latches being sequentially enabled
to latch            data from the data input in response to the MLC address
input and            the control signal; and        a control engine
coupled to the n latches and the memory cell array,           the control
engine for encoding the data received from the n latches           into a
programming level, and for programming the first memory            cell
selected by the row and column addresses by generating at least
one programming pulse until the first memory cell is progammed           to
have approximately the programming level.   20.  The memory device of claim
19, wherein n equals 2 such that there is a 



first latch and a second latch, the memory device further including:
a first AND gate having as inputs the control signal and an inversion
of the MLC address input, and an output coupled to the first latch,
the first AND gate for enabling the first latch to receive the data
from the data input when the MLC address input is logic low; and       a
second AND gate having as inputs the control signal and the MLC
address input, and an output coupled to the second latch, the second
AND gate for enabling the second latch to receive data from the data
input when the MLC address input is logic high.   21.  A memory device
comprising:       a data input;       an array of memory cells arranged in
a plurality of rows and columns          wherein each memory cell is
capable of storing n bits of data, n          being greater than 1;
9       a plurality of row address inputs for coupling to receive a row
address; 



a plurality of column address inputs for coupling to receive a column
address;       at least one multi-level cell (MLC) address input for
coupling to receive          an MLC address, wherein the row and column
addresses select a          first memory cell and wherein the MLC address
selects between the          n bits stored by the first memory cell; and
means, coupled between the data input and the first memory cell and    for
coupling to receive the row, column and MLC addresses, for
programming the first memory cell in response to sequentially
receiving the n bits from the data input, wherein the row and
column addresses for all of the n bits are identical and wherein the
MLC. address for each of the n bits is different.   22.   A memory device
comprising:       a data input;        an array of memory cells wherein
each memory cell stores n bits, n          being greater than 1;       a
plurality of address inputs for coupling to receive n addresses, each of
the n addresses select a first memory cell and a corresponding one of
the n bits stored by the first memory cell; and       means, coupled
between the data input and the first memory cell and          coupled to
receive one of the n addresses, for programming the first          memory
cell in response to receiving a first set of the n bits from the
data input when the memory device is to be programmed, wherein 



each of the first set of the n bits is accompanied with a
corresponding one of the n addresses.          T
10 23.   A memory device comprising:       an array of memory cells that
each store n bits of data, n being greater          than 1;       a
plurality of address inputs for receiving an address, wherein each bit
stored by the array of memory cells is assigned a unique address; and
a write path circuit coupled to the array of memory cells and coupled to
receive the unique address.   24.  In a memory device, a method for
selectively accessing n bits of data stored in a selected memory cell,
wherein n is greater than 1, the method comprising the steps of:
addressing n memory cells in response to a column address and a row
address;       selecting one of the n memory cells to be the selected
memory cell in          response to a multi-level cell (MLC) address; 



coupling the selected memory cell to a sensing circuit after the selecting
step;       sensing the n bits of data stored in the selected memory cell;
and       simultaneously outputting each of the n bits stored in the
selected          memory cell.   25.  In a memory device, a method for
writing n bits of data to a selected memory cell, wherein n is greater than
1, the method comprising the steps of:       sequentially coupling the n
bits of data to a data input of the memory          device, wherein a
unique address is provided with each of the n bits
11            to indicate that each of the n bits are to be stored by the
selected          memory cell;       encoding the n bits received from the
data input into a programming          level; and       programming the
selected memory cell until the selected memory cell 



is programmed to approximately the programming level.   26.  In a memory
device, a method for selectively writing n bits of data to a selected
memory cell, wherein n is greater than 1, the method comprising the steps
of       simultaneously coupling n bits of data to n data inputs of the
memory          device;       addressing n memory cells in response to a
row and a column address;       selecting one of the n memory cells to be
the selected memory cell in          response to a multi-level cell (MLC)
address;       encoding the n bits received at the n inputs into a
programming level;          and       programming the selected memory cell
until the selected memory cell          is programmed to approximately the
programming level.   27.  In a memory device having an output, a method for
reading n bits of data stored in a selected memory cell, where n is greater
than 1, the method comprising the steps of:       addressing the selected
memory cell in response to a row address and a             column address;
sensing the n data bits stored in the selected memory cell;    



12       addressing a first one of the n data bits sensed in response to a
first multi-level cell (MLC) address;       outputting the first one of the
n data bits at the output of the memory             device;
addressing a second one of the n data bits sensed in response to a
second MLC address; and       outputting the second one of the n data bits
at the output of the             memory device.   28.  A method for
addressing data stored by a memory device in a memory cell array that
comprises a plurality of memory cells that each store n bits of data, where
n is greater than 1, the method comprising the step of providing a
different address for each bit stored by a particular memory cell such that
each bit stored by that memory cell is individually addressable for read
and write operations.     WO 95/34073
PCT/US95/06308 



-13-        terminal coupled to a first reference circuit that includes a
column       load FET 414, a drain bias circuit including inverter 412 and
FET 413,       and a first reference flash cell 411 having its Vt equal to
VR2. The       voltage at node 415 is determined by the cell current of the
first       reference flash cell 411. The positive terminal of comparator
455, by       contrast, is coupled to a second reference circuit in which
the column       load FET 424 and the drain bias FET 423 are selectively
coupled to       either a second reference cell 422, having its Vt equal to
V[err], or a       third reference cell 432, having its Vt equal to VR3.
The selection       between the second and third reference cells is made by
a selector       circuit in response to the output of comparator 450. The
column load       FETs 414 and 424 of the reference circuits are preferably
identical to the       column bias FET 404. Similarly, the drain bias
circuits are preferably       identical.              The selector circuit
includes a first n-channel FET 440 having its       drain coupled to the
source of FET 423 and its source coupled to the       second reference
flash cell 422, and a second n-channel FET 445       having its drain
coupled to the source of FET 423 and its source       coupled to the third
reference flash cell 431. The output signal line 



460 is coupled to the gate of first FET 440. The output signal line 460 is
also coupled to the gate of the second FET 445 via inverter 442. If the
output of the first comparator 450 is a logic 1, indicating that the
selected flash cell has a lower Vt than the first reference flash cell 441,
the first FET 440 is switched on and the voltage at node 425 is
determined by the second reference flash cell 422. If the output signal
of the first comparator 450 is a logic 0, the inverter 442 inverts the
output signal to switch the FET 445 on, and the voltage at node 425 is
determined by the third reference flash cell 431. The second
comparator 455 outputs the result of the second comparison via       output
signal line 465. The output signal line 460 outputs the high       order
Bit 1 and the output signal line 465 outputs the low order Bit 0.       The
sensing scheme implemented by the sensing circuit need not be a
binary search scheme. For example, the sensing scheme can     WO 95/34073
PCT/US95/06308                                              -14-  



simultaneously compare the sensed voltage of the selected flash cell to
each reference cell.             Figure 6 shows a by-output write path
architecture. The drains      of the selected flash cells 30 and 35 are
coupled to the write path circuit      via column decoders 20 and 25,
respectively. Addresses for cells to be      programmed are provided via
address lines 5. The by-output write      path circuit includes FETs 530
and 535, AND gates 520 and 525, and      control engine 510. Control engine
510 controls the erasure and      programming of flash array. Control
engine 510 manages the flash      array via control of row decoder 10,
column decoders 20 and 25,      sensing circuit 40, an array of reference
cells (as shown in Figure 5)      and voltage switch circuitry (not shown).
The voltage switch circuitry      controls the various voltage levels
necessary to read, program and      erase flash array. VPP is the
program/erase voltage, which must be      high in order to program or erase
data stored within the flash array.      VPP may be externally supplied or
internally generated. User      commands for reading, erasure, and
programming are communicated      to control engine 510 via a command
interface (not shown). The      control engine 510 may be a processor or
state machine that is internal      to the memory device, but the function
of the control engine can be      performed by control circuitry external
to the memory device. A      similar write path circuit is provided for
every n outputs.            Each of the FETs 530 and 535 has its drain
coupled to the      programming voltage supply VPP and its source coupled
to the      respective selected flash cell via the appropriate drain path
for each      data block. When a logic high voltage is received at the gate
of FETs 



530 or 535, the drain path of the respective selected flash cell is coupled
to the programming voltage supply VPP. The FETs 530 and 535 thus      act
as a selector circuit for selecting which selected flash cell to
program. Voltage switching circuitry (not shown) uses the      programming
voltage supply to provide programming voltage levels      to the selected
flash cell. Typically, twelve volts are applied to the      select gate,
from six to seven volts are applied to the drain, and the      source is
grounded for the duration of a programming pulse. The     WO 95/34073
PCT/US95/06308            voltage levels applied to the gates of FETs 530
and 535 are determined      by AND gates 520 and 525 in response to the
address bit of MLC      address line 70 and the output of the control
engine 510.                                            Table 1
EXTERNAL        STATE 



DATA                                  Bit 1  Bit 0
1     1    STATE 1                                  1     0    STATE 2
0     1    STATE 3                                  0     0    STATE 4
For a write access, every two external bits are coded into one of
four programming levels that correspond to each of the four possible
states by the control engine 510. This encoding may be done according
to the truth table of Table 1. The programming level is then used to
set the threshold voltage Vt of a selected flash cell. The primary
mechanism for placing charge on the floating gate is hot electron
injection, and voltage switching circuitry (not shown) uses the
programming voltage supply VPP to generate a gate voltage and a       drain
voltage to apply to the selected flash cell during programming
pulses. The source of the selected flash cell is typically grounded
during programming. The control engine 510 sets the threshold       voltage
Vt of the selected cell by applying a series of programming       pulses
during each of which the programming voltages derived from       the
programming voltage supply VPP are applied to and removed       from the
selected flash cell. It is possible that a selected flash cell can
successfully program in one programming pulse. The amount of       charge
placed within the selected cell is varied by varying the gate or
wordline voltage level during programming pulses. 



During the write access, the MLC address line 70 is used to route       the
16-bit encoded data into the high or low order word. As can be       seen,
the added address line 70 is coupled as an input to AND gates     WO
95/34073                                                     PCT/US95/06308
-16-       520 and 525. The address bit is inverted for the AND gate 520.
The      second input for each AND gate is the output of ,the control
engine.      Depending on the state of the MLC address line 70, a logic 1
output by      the control engine 510 will cause either FET 530 or 535 to
be switched      on, coupling the programming voltage VPP to selected flash
cells 30      and 35, respectively. If the address bit is high, the high
order word      (the odd-numbered data blocks) will be programmed. The
control      engine for each write path determines the programming level of
the      selected flash cell.             Figure 7 illustrates a by-address
sense path architecture      according to one embodiment. The drain of the
selected flash cell 30 is 



coupled to the sense path circuit of data block BO via column decoder
20. The drain of the selected flash cell 35 is coupled to the sense path
circuit of data block B1 via column decoder 25. The sense path for
data block BO includes sensing circuit 40, switching circuit 650 and
output buffer 50. In this sense path architecture, one address is
provided for each bit stored in the multi-bit flash cell, and the
mapping of data blocks to outputs maintains the one-to-one
correspondence of the prior art single-bit flash cell array. Thus, in this
embodiment, there are 16 data blocks, BO-B15, containing 32 columns
each, mapped to 16 outputs, DO-D15. Addresses are provided via      address
lines 5.             During a read access, when a dual-bit flash cell 30 is
selected by      row decoder 20 and column decoder 10, the drain of the
selected flash      cell 30 is coupled to sensing circuit 40, which is
preferably the sensing      circuit shown in Figure 5. Switching circuit
650, which may be a 2:1      multiplexer, selects either the high order Bit
1 or the low order Bit 0 in      response to the MLC address signal that is
received by MLC address      line 70. The MLC address line 70 is routed to
each multiplexer for      each sense path. The number of bits for the MLC
address line 70 is      determined by the increase in memory space, as
detailed above with      respect to the by output sense path architecture.
For this embodiment,      where n is equal to 2, the MLC address line 70 is
preferably a single      binary bit wide.    



WO 95/34073
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During a first cycle of the read access the MLC address line 70
assumes a first state, routing the high bit to the output buffer 671.
During the second cycle of the read access, the MLC address line 70
assumes a second state, routing the low bit to the output buffer 50. Of
course, the order in which the high bit and the low bit are output may
be reversed. Also, each bit stored in a flash cell may be individually
addressed, and a two step read process is not required. The sense path
circuit for data block B1 operates substantially identically to the sense
path circuit for data block BO and is shown to more distinctly
demonstrate the differences between the by-output and by-address
sense path architectures. The sense path for data block B1 includes
sensing circuit 45, switching circuit 655 and output buffer 55.
Figure 8 shows a by-address write path architecture. The drain       of the
selected flash cell 30 is coupled to the write path circuit via
column decoder 20. The write path circuit includes n-channel FET       740,
control engine 510, latches 760 and 765, and AND gates 770 and       775.
Again, the function of the control engine 750 can be performed by 



circuitry external to the memory device. Similar write path circuits
are provided for each output. The drain of n-channel FET 740 is
coupled to the programming voltage supply VPP while it source is
coupled to the drain of selected flash cell 30 via the column decoder
20. FET 740 is switched on and off in response to a programming
signal generated by the control engine 510 and received at the gate of
FET 740.              During a write access two external 16 bit words from
two        sequential addresses are latched into thirty two data latches.
Alternatively, a single thirty-two bit register may be used. When the
CLK signal goes high and the MLC address bit is low, the bit at the
output DO is latched into latch 760. On the next clock cycle when the
CLK signal goes high and the address bit goes high, the bit at the
output DO is latched into latch 765. The control engine codes these
two bits into one of four programming levels and switches n-channel
FET 740 on and off to program the selected cell 730. The encoding may
be done as shown in Table 1, above. When a flash cell is selected, the
WO 95/34073
PCT/US95/06308     



-18-       high bit of the flash cell is accessed by a first output, and
the low bit of      the flash cell is accessed by a second output.
Figure 9 shows an alternative write path architecture that can
implement either by-address or by-output addressing schemes. Again,
the flash cells of flash array 30 are selected by row decode circuit 10 and
column decode circuits 20 in response to addresses provided via
address lines 5. The write path circuitry as shown includes a
programming buffer 910 and voltage switch circuitry 920.      Programming
buffer 910 is used to buffer data received via device I/O      pins DO-D15.
The use of a programming buffer increases      programming throughput to
the flash cell array 30. The      programming buffer enables increased
programming speed by      buffering a set of programming data. The
programming buffer      enables fast access to the programming data by the
control engine 510.      The fast access to the programming data enables
the control engine      510 to amortize the cycling of program level
voltages via voltage      switch circuitry 920 across multiple bytes in the
flash cell array 30.             Control engine 510 controls the loading of
programming buffer      910 with programming data in response to the
incoming addresses      received via address lines 5. Several bytes or
words of data can be      stored in the programming buffer 910. To program
the flash array 30,      the control engine causes the programming buffer
910 to read out the      programming data to the column decode circuits 20
while 



simultaneously supplying the appropriate address information to the
row decode circuit 10 and column decode circuits 20 via address lines
5. The control engine 510 applies programming pulses to the selected
flash cells of the flash array by controlling voltage switching circuitry
920. In response, voltage switching circuitry 920 provides the
appropriate voltages to the drains and the select gates of the selected
flash cells of the flash array 30. The data stored in the selected flash
cells is verified between each programming pulse using the      appropriate
sense path architecture.             The control engine 510 controls the
loading and unloading of      the programming buffer 920 in response to the
addressing scheme     WO 95/34073
PCT/US95/06308                                             -19-
implemented by the write and read path architectures, and the control
engine 510 may be designed or programmed to support either or both      of
the addressing schemes described. Thus, the write path architecture 



of Figure 9 is flexible and may be implemented on a memory device      such
that the user ultimately selects between by-output and by-address
options by selecting the addressing scheme.             In the foregoing
specification the invention has been described      with reference to
specific exemplary embodiments thereof. 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 as set
forth in the appended claims. The specification      and drawings are,
accordingly, to be regarded in an illustrative rather      than restrictive
sense.     WO 95/34073
PCT/US95/06308                                              -20-
CLAIMS            What is claimed is:      1.    In a memory device, a
sense path circuit for accessing data      stored in a selected memory cell
that stores n bits, wherein n is greater 



than 1, the sense path circuit comprising:            a plurality of n
outputs; and            a sensing circuit coupled to the selected memory
cell and to               each of the n outputs, the sensing circuit for
determining a               state for each of the n bits stored in the
selected memory cell               and for outputting each of the n bits to
a corresponding one               of the n outputs.      2.    The sense
path circuit of claim 1, wherein the sense path circuit      includes:
a first column decode circuit for addressing a first memory cell
in response to a address;            a second column decode circuit for
addressing a second               memory cell in response to the address;
and            a selector circuit for selectively coupling the first column
decode circuit to the sensing circuit in response to a portion
of the address such that the first memory cell is the
selecected memory cell.     3.    The sense path circuit of claim 2,
wherein the portion of the     address is one binary bit wide.     4.
The sense path circuit of claim 2, wherein the selector circuit     selects
the first column decode circuit when the portion of the address     is in a
first state.     5.    The sense path circuit of claim 4, wherein the
selector circuit     selects the second column decode circuit when the
portion of the     address is in a second state such that the second memory
cell is the     selected memory cell. 



6.    The sense path circuit of claim 1, wherein the selected memory
cell is a nonvolatile memory cell.     WO 95/34073
PCT/US95/06308                       -21-         7.   In a memory device,
a write path circuit for writing data       received at n inputs to a
selected memory cell that stores n bits, where       n is greater than 1,
the write path circuit comprising:             first column decode circuit
for addressing a first memory cell in                 response to an
address;              a second column decode circuit for addressing a
second                 memory cell in response to the address;
a control engine for encoding the data received at the inputs
and for providing a programming pulse to the selected
memory cell; and              a selector circuit for selecting the first
column decode circuit to                 receive the programming pulse in
response to a portion of 



the address such that the first memory cell is the selected
memory cell.       8.    The write path circuit of claim 7, wherein the
selector circuit       selects the first column decode circuit when the
portion of the address       is in a first state.       9.    The write
path circuit of claim 8, wherein the selector circuit       selects the
second column decode circuit when the portion of the       address is in a
second state such that the second memory cell is the       selected memory
cell.       10.   The write path circuit of claim 7, wherein the portion of
the       address is one binary bit wide.       11.   The write path
circuit of claim 7, wherein the selected memory       cell is a nonvolatile
memory cell.       12.   In a memory device, a sense path circuit for
accessing data       stored in a selected memory cell that stores n bits,
where n is greater       than 1, the sense path circuit comprising:
an output;              a sensing circuit coupled to the selected memory
cell and the                 output, the sensing circuit for determining a
state for each of                 the n bits stored in the selected memory
cell; and              a switching circuit coupled to the sensing circuit
and to the                 output, the switching circuit for selectively
providing one of     
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the n bits from the sensing circuit to the output in response
to a select signal.       13. The sense path circuit of claim 10, wherein n
is equal to 2.       14. The sense path circuit of claim 11, wherein the
sensing circuit       simultaneously outputs a first bit and a second bit.
15. The sense path circuit of claim 12, wherein the switching circuit
is a multiplexer coupled to receive the first and second bits from the
sensing circuit.       16. The sense path circuit of claim 10, wherein the
selected       memory cell is selected in response to an address.       17.
The sense path circuit of claim 14, wherein the select signal is a
portion of the address.       18. The sense path circuit of claim 12,
wherein the selected       memory cell is a nonvolatile memory cell.
19. In a memory device, a write path circuit for writing data
received at an input to a memory cell that stores n bits, where n is
equal to at least 2, the write path circuit comprising:             a
column decode circuit for selecting the selected memory cell 



in response to an address;             n latches coupled to receive data
from the input, each latch                being enabled to latch data in
response to the address and a                clock signal;             a
control engine coupled to the n latches, the control engine for
encoding the data received from the n latches into a
programming level, and for programming the selected                 memory
cell by generating a programming pulse.       20. The write path circuit of
claim 13, wherein n equals 2 such that       there is a first latch and a
second latch, the write path circuit further       including:             a
first AND gate having a first input coupled to receive the
clock signal, a second inverted input coupled to receive an
address bit, and a first output coupled to the first latch, the
first AND gate for enabling the first latch to receive data
from the input when the address bit is logic low; and    WO 95/34073
PCT/US95/06308                                               -23- 



a second AND gate having a third input coupled to the control
engine, a fourth input coupled to receive the address bit, and
a second output coupled to the second latch, the second                 AND
gate for enabling the second latch to receive data from                 the
input when the address bit is logic high.       21.  In a memory device, a
method for sensing data stored in a       selected memory cell that stores
n bits per cell, wherein n is equal to at       least 2, the method
comprising the steps of:              addressing n memory cells in response
to an address;              selecting one of the n memory cells to be the
selected memory                 cell in response to a portion of the
address;              sensing the data stored in the selected memory cell;
outputting each of the n bits stored in the selected memory cell
to a corresponding one of n outputs.       22.  In a memory device, a
method for writing data to a selected       memory cell that stores n bits
per cell, wherein n is equal to at least 2,       the method comprising the
steps of:              addressing n memory cells in response to an address;
encoding data received at n inputs;              selecting one of the n
memory cells to be the selected memory                 cell in response to
a portion of the address;              sensing the data stored in the
selected memory cell;              outputting each of the n bits stored in
the selected memory cell                 to a corresponding one of n
outputs.  




