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NS M29DW323DT

AUMoNYX M29DW323DB
32 Mbit (4Mb x8 or 2Mb x16, Dual Bank 8:24, Boot Block)
3V Supply Flash Memory

FEATURES SUMMARY
B SUPPLY VOLTAGE Figure 1. APackages

— Vgc=2.7V to 3.6V for Program, Erase
and Read

— Vpp =12V for Fast Program (optional)
m  ACCESS TIME: 70ns
B PROGRAMMING TIME
— 10us per Byte/Word typical
— Double Word/ Quadruple Byte Program TSOP48 (N)
m  MEMORY BLOCKS 12 x 20mm
— Dual Bank Memory Array: 8Mbit+24Mbit
— Parameter Blocks (Top or Bottom

Location) FBGA |
®  DUAL OPERATIONS El
— Read in one bank while Program or Erase
in other
®m ERASE SUSPEND and RESUME MODES TFBGA48 (ZE)

— Read and Program another Block during 6 x 8mm

Erase Suspend
B UNLOCK BYPASS PROGRAM COMMAND
— Faster Production/Batch Programming

m Vpp/WP PIN for FAST PROGRAM and
WRITE PROTECT

B TEMPORARY BLOCK UNPROTECTION
MODE

® COMMON FLASH INTERFACE
— 64 bit Security Code
®m EXTENDED MEMORY BLOCK

— Extra block used as security block or to
store additional information

® LOW POWER CONSUMPTION
— Standby and Automatic Standby

® 100,000 PROGRAM/ERASE CYCLES per
BLOCK

B ELECTRONIC SIGNATURE
— Manufacturer Code: 0020h
— Top Device Code M29DW323DT: 225Eh

— Bottom Device Code M29DW323DB:
225Fh

B Automotive Certified Parts Available
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SUMMARY DESCRIPTION

The M29DW323D is a 32 Mbit (4Mb x8 or 2Mb
x16) non-volatile memory that can be read, erased
and reprogrammed. These operations can be per-
formed using a single low voltage (2.7 to 3.6V)
supply. On power-up the memory defaults to its
Read mode.

The device features an asymmetrical block archi-
tecture. The M29DW323D has an array of 8 pa-
rameter and 63 main blocks and is divided into two
Banks, A and B, providing Dual Bank operations.
While programming or erasing in Bank A, read op-
erations are possible in Bank B and vice versa.
Only one bank at a time is allowed to be in pro-
gram or erase mode. The bank architecture is
summarized in Table 2. M29DW323DT locates the
Parameter Blocks at the top of the memory ad-
dress space while the M29DW323DB locates the
Parameter Blocks starting from the bottom.

M29DW323D has an extra 32 KWord (x16 mode)
or 64 KByte (x8 mode) block, the Extended Block,
that can be accessed using a dedicated com-
mand. The Extended Block can be protected and
so is useful for storing security information. How-

Figure 2. Logic Diagram

Voo Vpp/WP
21 15
A0-A20 #{) (}#} DQO-DQ14
W —0O «—> DQ15A-1
_ M29DW323DT ___
E —CQm29pw323p8[P— BYTE
G —Q OD— RB
AP —Q
Vss
Al05523
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ever the protection is irreversible, once protected
the protection cannot be undone.

Each block can be erased independently so it is
possible to preserve valid data while old data is
erased. The blocks can be protected to prevent
accidental Program or Erase commands from
modifying the memory. Program and Erase com-
mands are written to the Command Interface of
the memory. An on-chip Program/Erase Controller
simplifies the process of programming or erasing
the memory by taking care of all of the special op-
erations that are required to update the memory
contents. The end of a program or erase operation
can be detected and any error conditions identi-
fied. The command set required to control the
memory is consistent with JEDEC standards.
Chip Enable, Output Enable and Write Enable sig-
nals control the bus operation of the memory.
They allow simple connection to most micropro-
cessors, often without additional logic.

The memory is offered in TSOP48 (12x20mm), and
TFBGA48 (6x8mm, 0.8mm pitch) packages. The
memory is supplied with all the bits erased (set to
'1).

Table 1. Signal Names

A0-A20 Address Inputs

DQO0-DQ7 Data Inputs/Outputs

DQ8-DQ14 Data Inputs/Outputs

DQ15A—1 Data Input/Output or Address Input
E Chip Enable

G Output Enable

w Write Enable

RP Reset/Block Temporary Unprotect
RB Ready/Busy Output

BYTE Byte/Word Organization Select
Vece Supply Voltage

Vpp/w Vpp/Write Protect

Vss Ground

NC Not Connected Internally

N numonyx
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Figure 3. TSOP Connections

A15 /D ,\' 48 1 A16
Al4 — BYTE
A13 —1Vgs
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A9 \oopwazspT 2P
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RP 12 373 Vee
NC —] 13 36 =1 DQ11
Vpp/WP ] —1DQ3
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A4 —G
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A1 | 24 25 1 A0
N
Al05524
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Figure 4. TFBGA48 Connections (Top view through package)
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Table 2. Bank Architecture

Bank

Bank Size

Parameter Blocks

Main Blocks

No. of Blocks Block Size

No. of Blocks Block Size

A

8 Mbit

8 8KByte/ 4 KWord

15 64KByte/ 32 KWord

24 Mbit

48 64KByte/ 32 KWord

8/51
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Figure 5. Block Addresses (x8)

Top Boot Block (x8)
Address lines A20-A0, DQ15A-1

Bottom Boot Block (x8)
Address lines A20-A0, DQ15A-1

000000n 64 KByte or (_ 000000h 8 KByte or
00FFFFh 32 KWord 001FFFh 4 KWord
Total of 48 Total of 8
Bank B ! Main Blocks ! Parameter
: : Blocks (1)
2F0000h 64 KByte or 00E000N 8 KByte or
2 KW 4 KW
2FFFFFh 32 KWord Bank A/ OOFFFFh ord
(_ 300000n 64 KByte or 010000h 64 KByte or
30FFFFh 32 KWord 01FFFFh 32 KWord
: Total of 15 : Total of 15
! Main Blocks ! Main Blocks
3E0000N 64 KByte or 0F0000R 64 KByte or
2 KW 2 KW
3EFFFFh 32 KWord \_ OFFFFFh 32 KiWord
Bank A 3F0000h 100000h
8 KByte or 64 KByte or
3F1FFFh 4 KWord 10FFFFh 32 KWord
E Total of 8 E Total of 48
! Parameter ~ Bank B ! Main Blocks
: Blocks (1) :
SFE000N 8 KByte or 8F0000N 64 kByte or
\_ 3FFFFFh 4 KWord 3FFFFFh 32 KWord
Note 1. Used as Extended Block Addresses in Extended Block mode. Al05556
Note: Also see APPENDIX A., Table 23. and Table 24. for a full listing of the Block Addresses.
N numonyx 9/51
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Figure 6. Block Addresses (x16)

Top Boot Block (x16) Bottom Boot Block (x16)
Address lines A20-A0 Address lines A20-A0
000000k 64 KByte or (_ 000000h 8 KByte or
007FFFh 32 KWord 000FFFh 4 KWord
Total of 48 Total of 8
Bank B ! Main Blocks ! Parameter
: : Blocks (1)
178000h 64 KByte or 007000h 8 KByte or
2 KWord 4 KWord
17FFFFh 32 Kior Bank A¢{  O07FFFh
(_ 180000N 64 KByte or 008000n 64 KByte or
KWord
187FFFh 32 KWord 00FFFFh 32 KWor
: Total of 15 : Total of 15
! Main Blocks ! Main Blocks
1F0000R 64 KByte or 078000h 64 KByte or
32 KWord 32 KWord
Bank A 1F7FFFh L 00723';';';';2
1F8000R 8 KByte or 64 KByte or
1F8FFFh 4 KWord 087FFFh 32 KWord
E Total of 8 E Total of 48
! Parameter ~ Bank B ! Main Blocks
: Blocks (1) :
1FF000N 8 KByte or 1F8000N I 64 kByte or
\_ 1FFFFFh 4 KiWord 1FFFFFh 32 KWord
Note 1. Used as Extended Block Addresses in Extended Block mode. Al05555
Note: Also see APPENDIX A., Table 23. and Table 24. for a full listing of the Block Addresses.
10/51 AN numonyx
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SIGNAL DESCRIPTIONS

See Figure 2., Logic Diagram, and Table
1., Signal Names, for a brief overview of the sig-
nals connected to this device.

Address Inputs (A0-A20). The Address Inputs
select the cells in the memory array to access dur-
ing Bus Read operations. During Bus Write opera-
tions they control the commands sent to the
Command Interface of the Program/Erase Con-
troller.

Data Inputs/Outputs (DQ0-DQ7). The Data I/O
outputs the data stored at the selected address
during a Bus Read operation. During Bus Write
operations they represent the commands sent to
the Command Interface of the Program/Erase
Controller.

Data Inputs/Outputs (DQ8-DQ14). The Data I/O
outputs the data stored at the selected address
during a Bus Read operation when BYTE is High,
ViH. When BYTE is Low, V|, these pins are not
used and are high impedance. During Bus Write
operations the Command Register does not use
these bits. When reading the Status Register
these bits should be ignored.

Data Input/Output or Address Input (DQ15A-1).

When BYTE is High, V|4, this pin behaves as a
Data Input/Output pin (as DQ8-DQ14). When
BYTE is Low, V|, this pin behaves as an address
pin; DQ15A—1 Low will select the LSB of the ad-
dressed Word, DQ15A-1 High will select the MSB.
Throughout the text consider references to the
Data Input/Output to include this pin when BYTE is
High and references to the Address Inputs to in-
clude this pin when BYTE is Low except when
stated explicitly otherwise.

Chip Enable (E). The Chip Enable, E, activates
the memory, allowing Bus Read and Bus Write op-
erations to be performed. When Chip Enable is
High, Vi, all other pins are ignored.

Output Enable (G). The Output Enable, G, con-
trols the Bus Read operation of the memory.

Write Enable (W). The Write Enable, W, controls
the Bus Write operation of the memory’s Com-
mand Interface.

Vpp/Write Protect (Vpp/WP). The Vpp/Write
Protect pin provides two functions. The Vpp func-
tion allows the memory to use an external high
voltage power supply to reduce the time required
for Program operations. This is achieved by by-
passing the unlock cycles and/or using the Dou-
ble Word or Quadruple Byte Program commands.
The Write Protect function provides a hardware
method of protecting the two outermost boot
blocks.

When Vpp/Write Protect is Low, V|, the memory
protects the two outermost boot blocks; Program

AN numonyx

and Erase operations in these blocks are ignored
while Vpp/Write Protect is Low, even when RP is
at Vp.

When Vpp/Write Protect is High, V|4, the memory
reverts to the previous protection status of the two
outermost boot blocks. Program and Erase oper-
ations can now modify the data in these blocks un-
less the blocks are protected using Block
Protection.

When Vpp/Write Protect is raised to Vpp the mem-
ory automatically enters the Unlock Bypass mode.
When Vpp/Write Protect returns to V|4 or V) nor-
mal operation resumes. During Unlock Bypass
Program operations the memory draws Ipp from
the pin to supply the programming circuits. See the
description of the Unlock Bypass command in the
Command Interface section. The transitions from
V4 to Vpp and from Vpp to V|4 must be slower
than tynqvpp, see Figure 17.

Never raise Vpp/Write Protect to Vpp from any
mode except Read mode, otherwise the memory
may be left in an indeterminate state.

The Vpp/Write Protect pin must not be left floating
or unconnected or the device may become unreli-
able. A 0.1uF capacitor should be connected be-
tween the Vpp/Write Protect pin and the Vsg
Ground pin to decouple the current surges from
the power supply. The PCB track widths must be
sufficient to carry the currents required during
Unlock Bypass Program, Ipp.

Reset/Block Temporary Unprotect (RP). The
Reset/Block Temporary Unprotect pin can be
used to apply a Hardware Reset to the memory or
to temporarily unprotect all Blocks that have been
protected.

Note that if Vpp/WP is at V|, then the two outer-
most boot blocks will remain protected even if RP
is at V|p.

A Hardware Reset is achieved by holding Reset/
Block Temporary Unprotect Low, V|, for at least
tpLpx. After Reset/Block Temporary Unprotect
goes High, V|4, the memory will be ready for Bus
Read and Bus Write operations after tpyeL or
trRHEL, whichever occurs last. See the Ready/Busy
Output section, Table 19. and Figure 16., Reset/
Block Temporary Unprotect AC Waveforms, for
more details.

Holding RP at V|p will temporarily unprotect the
protected Blocks in the memory. Program and
Erase operations on all blocks will be possible.
The transition from V|4 to V|p must be slower than
tPHPHH. _

Ready/Busy Output (RB). The Ready/Busy pin
is an open-drain output that can be used to identify
when the device is performing a Program or Erase
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operation. During Program or Erase operations
Ready/Busy is Low, VoL. Ready/Busy is high-im-
pedance during Read mode, Auto Select mode
and Erase Suspend mode.

After a Hardware Reset, Bus Read and Bus Write
operations cannot begin until Ready/Busy be-
comes high-impedance. See Table 19. and Figure
16., Reset/Block Temporary Unprotect AC Wave-
forms.

The use of an open-drain output allows the Ready/
Busy pins from several memories to be connected
to a single pull-up resistor. A Low will then indicate
that one, or more, of the memories is busy.

Byte/Word Organization Select (BYTE). The
Byte/Word Organization Select pin is used to
switch between the x8 and x16 Bus modes of the
memory. When Byte/Word Organization Select is
Low, V), the memory is in x8 mode, when it is
High, V|4, the memory is in x16 mode.

12/51

Vcec Supply Voltage (2.7V to 3.6V). Vcc  pro-
vides the power supply for all operations (Read,
Program and Erase).

The Command Interface is disabled when the Voo
Supply Voltage is less than the Lockout Voltage,
Vi ko. This prevents Bus Write operations from ac-
cidentally damaging the data during power up,
power down and power surges. If the Program/
Erase Controller is programming or erasing during
this time then the operation aborts and the memo-
ry contents being altered will be invalid.

A 0.1uF capacitor should be connected between
the Vo Supply Voltage pin and the Vss Ground
pin to decouple the current surges from the power
supply. The PCB track widths must be sufficient to
carry the currents required during Program and
Erase operations, Igca.

Vss Ground. Vsgs is the reference for all voltage
measurements. The device features two Vsgs pins
which must be both connected to the system
ground.

AN numonyx
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BUS OPERATIONS

There are five standard bus operations that control
the device. These are Bus Read, Bus Write, Out-
put Disable, Standby and Automatic Standby.

The Dual Bank architecture of the M29DW323 al-
lows read/write operations in Bank A, while read
operations are being executed in Bank B or vice
versa. Write operations are only allowed in one
bank at a time.

See Tables 3 and 4, Bus Operations, for a summa-
ry. Typically glitches of less than 5ns on Chip En-
able or Write Enable are ignored by the memory
and do not affect bus operations.

Bus Read. Bus Read operations read from the
memory cells, or specific registers in the Com-
mand Interface. A valid Bus Read operation in-
volves setting the desired address on the Address
Inputs, applying a Low signal, V)., to Chip Enable
and Output Enable and keeping Write Enable
High, V4. The Data Inputs/Outputs will output the
value, see Figure 11., Read Mode AC Waveforms,
and Table 15., Read AC Characteristics, for de-
tails of when the output becomes valid.

Bus Write. Bus Write operations write to the
Command Interface. A valid Bus Write operation
begins by setting the desired address on the Ad-
dress Inputs. The Address Inputs are latched by
the Command Interface on the falling edge of Chip
Enable or Write Enable, whichever occurs last.
The Data Inputs/Outputs are latched by the Com-
mand Interface on the rising edge of Chip Enable
or Write Enable, whichever occurs first. Output En-
able must remain High, V|H, during the whole Bus
Write operation. See Figures 12 and 13, Write AC
Waveforms, and Tables 16 and 17, Write AC
Characteristics, for details of the timing require-
ments.

Output Disable. The Data Inputs/Outputs are in
the high impedance state when Output Enable is
High, Vin.

Standby. When Chip Enable is High, V4, the
memory enters Standby mode and the Data In-
puts/Outputs pins are placed in the high-imped-
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ance state. To reduce the Supply Current to the
Standby Supply Current, Iccz, Chip Enable should
be held within Ve £ 0.2V. For the Standby current
level see Table 14., DC Characteristics.

During program or erase operations the memory
will continue to use the Program/Erase Supply
Current, Iccs, for Program or Erase operations un-
til the operation completes.

Automatic Standby. If CMOS levels (Ve £0.2V)
are used to drive the bus and the bus is inactive for
300ns or more the memory enters Automatic
Standby where the internal Supply Current is re-
duced to the Standby Supply Current, Icc2. The
Data Inputs/Outputs will still output data if a Bus
Read operation is in progress.

Special Bus Operations

Additional bus operations can be performed to
read the Electronic Signature and also to apply
and remove Block Protection. These bus opera-
tions are intended for use by programming equip-
ment and are not usually used in applications.
They require V|p to be applied to some pins.

Electronic Signature. The memory has two
codes, the manufacturer code and the device
code, that can be read to identify the memory.
These codes can be read by applying the signals
listed in Tables 3 and 4, Bus Operations.

Block Protect and Chip Unprotect. Groups of
blocks can be protected against accidental Pro-
gram or Erase. The Protection Groups are shown
in APPENDIX A., Tables 23 and 24, Block Ad-
dresses. The whole chip can be unprotected to al-
low the data inside the blocks to be changed.

The Vpp/Write Protect pin can be used to protect
the two outermost boot blocks. When Vpp/Write
Protectis at V|_the two outermost boot blocks are
protected and remain protected regardless of the
Block Protection Status or the Reset/Block Tem-
porary Unprotect pin status.

Block Protect and Chip Unprotect operations are
described in APPENDIX D.
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Table 3. Bus Operations, BYTE = V|_

Address Inputs

Data Inputs/Outputs

Operation E G w
DQ15A-1, A0-A20 DQ14-DQ8 DQ7-DQO

Bus Read Vi ViL Vi | Cell Address Hi-Z Data Output
Bus Write ViL ViH ViL | Command Address Hi-Z Data Input
Output Disable X VIH VIH | X Hi-Z Hi-Z
Standby VIH X X X Hi-Z Hi-Z
Read Manufacturer A0 =V, Al =V, A9 = V)p, ,
Code Vic Vie ViH Others VL or V|4 Hi-Z 20h

. A0 = Vi, A1 =V, . 5Eh (M29DW323DT)
Read Device Code ViL Vi ViH A9 = V|p, Others V| or V|4 Hi-Z 5Fh (M29DW323DB)
Extended Memory v v v A0 =V, A1 =Vy, A6 = V|, Hi-Z 81h (factory locked)
Block Verify Code I I H | A9 = Vp, Others Vi or Vi 01h (not factory locked)

Note: X = Vj_or V4.

Table 4. Bus Operations, BYTE = V|4

. = = = Address Inputs Data Inputs/Outputs

Operation E G | W A0-A20 DQ15A-1, DQ14-DQO
Bus Read ViL ViL ViH | Cell Address Data Output
Bus Write Vi VIH ViL | Command Address Data Input
Output Disable X ViH Vig | X Hi-Z
Standby ViH X X X Hi-Z
Read Manufacturer A0 =V, A1 =V, A9 =V,
Code Vi Vi Vi Others V)L or VI 0020h

. AQ =V, Al =V, A9 =Vp, 225Eh (M29DW323DT)

Read Device Code | Vi | ViL | VIH | oihers vy or Vi 225Fh (M29DW323DB)
Extended Memory v v Vv A0 = V|4, A1 =V, A6 =V, 81h (factory locked)
Block Verify Code I I H 1 A9 = Vp, Others Vy_or Vi 01h (not factory locked)

Note: X = V)_or V|y.
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COMMAND INTERFACE

All Bus Write operations to the memory are inter-
preted by the Command Interface. Commands
consist of one or more sequential Bus Write oper-
ations. Failure to observe a valid sequence of Bus
Write operations will result in the memory return-
ing to Read mode. The long command sequences
are imposed to maximize data security.

The address used for the commands changes de-
pending on whether the memory is in 16-bit or 8-
bit mode. See either Table 5, or 6, depending on
the configuration that is being used, for a summary
of the commands.

Read/Reset Command

The Read/Reset command returns the memory to
its Read mode. It also resets the errors in the Sta-
tus Register. Either one or three Bus Write opera-
tions can be used to issue the Read/Reset
command.

The Read/Reset command can be issued, be-
tween Bus Write cycles before the start of a pro-
gram or erase operation, to return the device to
read mode. If the Read/Reset command is issued
during the time-out of a Block erase operation then
the memory will take up to 10us to abort. During
the abort period no valid data can be read from the
memory. The Read/Reset command will not abort
an Erase operation when issued while in Erase
Suspend.

Auto Select Command

The Auto Select command is used to read the
Manufacturer Code, the Device Code, the Block
Protection Status and the Extended Memory Block
Verify Code. It can be addressed to either Bank.
Three consecutive Bus Write operations are re-
quired to issue the Auto Select command. The fi-
nal Write cycle must be addressed to one of the
Banks. Once the Auto Select command is issued
Bus Read operations to the Bank where the com-
mand was issued output the Auto Select data. Bus
Read operations to the other Bank will output the
contents of the memory array. The memory re-
mains in Auto Select mode until a Read/Reset or
CFI Query command is issued.

In Auto Select mode the Manufacturer Code can
be read using a Bus Read operation with A0 = V_
and A1 = VL and A19-A20 = Bank Address. The
other address bits may be set to either V|_ or V.
The Device Code can be read using a Bus Read
operation with A0 = V|4 and A1 = V,_and A19-A20
= Bank Address. The other address bits may be
set to either V|_ or V|h.

The Block Protection Status of each block can be
read using a Bus Read operation with A0 = V|,
A1 = V4, A19-A20 = Bank Address and A12-A18
specifying the address of the block inside the
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Bank. The other address bits may be set to either
VL or V4. If the addressed block is protected then
01h is output on Data Inputs/Outputs DQO-DQ?7,
otherwise 00h is output.

Read CFI Query Command

The Read CFI Query Command is used to read
data from the Common Flash Interface (CFI)
Memory Area. This command is valid when the de-
vice is in the Read Array mode, or when the device
is in Auto Select mode.

One Bus Write cycle is required to issue the Read
CFI Query Command. Once the command is is-
sued subsequent Bus Read operations read from
the Common Flash Interface Memory Area.

The Read/Reset command must be issued to re-
turn the device to the previous mode (the Read Ar-
ray mode or Auto Select mode). A second Read/
Reset command would be needed if the device is
to be put in the Read Array mode from Auto Select
mode.

See APPENDIX B., Tables 25, 26, 27, 28, 29 and
30 for details on the information contained in the
Common Flash Interface (CFI) memory area.

Program Command

The Program command can be used to program a
value to one address in the memory array at a
time. The command requires four Bus Write oper-
ations, the final write operation latches the ad-
dress and data, and starts the Program/Erase
Controller.

If the address falls in a protected block then the
Program command is ignored, the data remains
unchanged. The Status Register is never read and
no error condition is given.

During the program operation the memory will ig-
nore all commands. It is not possible to issue any
command to abort or pause the operation. After
programming has started, Bus Read operations in
the Bank being programmed output the Status
Register content, while Bus Read operations to
the other Bank output the contents of the memory
array. See the section on the Status Register for
more details. Typical program times are given in
Table 7.

After the program operation has completed the
memory will return to the Read mode, unless an
error has occurred. When an error occurs Bus
Read operations to the Bank where the command
was issued will continue to output the Status Reg-
ister. A Read/Reset command must be issued to
reset the error condition and return to Read mode.

Note that the Program command cannot change a
bit set at '0’ back to ’1’. One of the Erase Com-
mands must be used to set all the bits in a block or
in the whole memory from 0’ to '1".
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Fast Program Commands

There are two Fast Program commands available
to improve the programming throughput, by writing
several adjacent words or bytes in parallel. The
Quadruple Byte Program command is available for
x8 operations, while the Double Word Program
command is available for x16 operations.

Only one bank can be programmed at any one
time. The other bank must be in Read mode or
Erase Suspend.

Fast Program commands should not be attempted
when Vpp/WP is not at Vpp. Care must be taken
because applying a 12V Vpp voltage to the VPP/
WP pin will temporarily unprotect any protected
block.

After programming has started, Bus Read opera-
tions in the Bank being programmed output the
Status Register content, while Bus Read opera-
tions to the other Bank output the contents of the
memory array.

After the program operation has completed the
memory will return to the Read mode, unless an
error has occurred. When an error occurs Bus
Read operations to the Bank where the command
was issued will continue to output the Status Reg-
ister. A Read/Reset command must be issued to
reset the error condition and return to Read mode.

Note that the Fast Program commands cannot
change a bit set at '0’ back to ’1’. One of the Erase
Commands must be used to set all the bits in a
block or in the whole memory from ’0’ to ’1’.

Typical Program times are given in Table
7., Program, Erase Times and Program, Erase
Endurance Cycles.

Quadruple Byte Program Command. The Qua-

druple Byte Program command is used to write a

page of four adjacent Bytes in parallel. The four

bytes must differ only for addresses A0, DQ15A-1.

Five bus write cycles are necessary to issue the

Quadruple Byte Program command.

B The first bus cycle sets up the Quadruple Byte
Program Command.

B The second bus cycle latches the Address and
the Data of the first byte to be written.

B The third bus cycle latches the Address and
the Data of the second byte to be written.

B The fourth bus cycle latches the Address and
the Data of the third byte to be written.

® Thefifth bus cycle latches the Address and the
Data of the fourth byte to be written and starts
the Program/Erase Controller.

Double Word Program Command. The Double

Word Program command is used to write a page

of two adjacent words in parallel. The two words

must differ only for the address AO.
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Three bus write cycles are necessary to issue the
Double Word Program command.

B The first bus cycle sets up the Double Word
Program Command.

B The secondbus cycle latches the Address and
the Data of the first word to be written.

B The third bus cycle latches the Address and
the Data of the second word to be written and
starts the Program/Erase Controller.

Unlock Bypass Command

The Unlock Bypass command is used in conjunc-
tion with the Unlock Bypass Program command to
program the memory faster than with the standard
program commands. When the cycle time to the
device is long, considerable time saving can be
made by using these commands. Three Bus Write
operations are required to issue the Unlock By-
pass command.

Once the Unlock Bypass command has been is-
sued the bank enters Unlock Bypass mode. When
in Unlock Bypass mode, only the Unlock Bypass
Program and Unlock Bypass Reset commands
are valid. The Unlock Bypass Program command
can be issued to program addresses within the
bank, and the Unlock Bypass Reset command to
return the bank to Read mode. In Unlock Bypass
mode the memory can be read as ifin Read mode.

When Vpp is applied to the Vpp/Write Protect pin
the memory automatically enters the Unlock By-
pass mode and the Unlock Bypass Program com-
mand can be issued immediately. Care must be
taken because applying a 12V Vpp voltage to the
VPP/WP pin will temporarily unprotect any protect-
ed block.

Unlock Bypass Program Command

The Unlock Bypass Program command can be
used to program one address in the memory array
at a time. The command requires two Bus Write
operations, the final write operation latches the ad-
dress and data, and starts the Program/Erase
Controller.

The Program operation using the Unlock Bypass
Program command behaves identically to the Pro-
gram operation using the Program command. The
operation cannot be aborted, a Bus Read opera-
tion to the Bank where the command was issued
outputs the Status Register. See the Program
command for details on the behavior.

Unlock Bypass Reset Command

The Unlock Bypass Reset command can be used
to return to Read/Reset mode from Unlock Bypass
Mode. Two Bus Write operations are required to
issue the Unlock Bypass Reset command. Read/
Reset command does not exit from Unlock Bypass
Mode.
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Chip Erase Command

The Chip Erase command can be used to erase
the entire chip. Six Bus Write operations are re-
quired to issue the Chip Erase Command and start
the Program/Erase Controller.

If any blocks are protected then these are ignored
and all the other blocks are erased. If all of the
blocks are protected the Chip Erase operation ap-
pears to start but will terminate within about 100us,
leaving the data unchanged. No error condition is
given when protected blocks are ignored.

During the erase operation the memory will ignore
all commands, including the Erase Suspend com-
mand. It is not possible to issue any command to
abort the operation. Typical chip erase times are
given in Table 7. All Bus Read operations during
the Chip Erase operation will output the Status
Register on the Data Inputs/Outputs. See the sec-
tion on the Status Register for more details.

After the Chip Erase operation has completed the
memory will return to the Read Mode, unless an
error has occurred. When an error occurs the
memory will continue to output the Status Regis-
ter. A Read/Reset command must be issued to re-
set the error condition and return to Read Mode.

The Chip Erase Command sets all of the bits in un-
protected blocks of the memory to ’1’. All previous
data is lost.

Block Erase Command

The Block Erase command can be used to erase
a list of one or more blocks in a Bank. It sets all of
the bits in the unprotected selected blocks to ’1’.
All previous data in the selected blocks is lost.

Six Bus Write operations are required to select the
first block in the list. Each additional block in the
list can be selected by repeating the sixth Bus
Write operation using the address of the additional
block. All blocks must belong to the same Bank; if
a block belonging to the other Bank is given it will
not be erased. The Block Erase operation starts
the Program/Erase Controller after a time-out pe-
riod of 50us after the last Bus Write operation.
Once the Program/Erase Controller starts it is not
possible to select any more blocks. Each addition-
al block must therefore be selected within 50us of
the last block. The 50us timer restarts when an ad-
ditional block is selected. After the sixth Bus Write
operation a Bus Read operation within the same
Bank will output the Status Register. See the Sta-
tus Register section for details on how to identify if
the Program/Erase Controller has started the
Block Erase operation.

If any selected blocks are protected then these are
ignored and all the other selected blocks are
erased. If all of the selected blocks are protected
the Block Erase operation appears to start but will
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terminate within about 100us, leaving the data un-
changed. No error condition is given when protect-
ed blocks are ignored.

During the Block Erase operation the memory will
ignore all commands except the Erase Suspend
command and the Read/Reset command which is
only accepted during the 50us time-out period.
Typical block erase times are given in Table 7.

After the Erase operation has started all Bus Read
operations to the Bank being erased will output the
Status Register on the Data Inputs/Outputs. See
the section on the Status Register for more details.

After the Block Erase operation has completed the
memory will return to the Read Mode, unless an
error has occurred. When an error occurs Bus
Read operations to the Bank where the command
was issued will continue to output the Status Reg-
ister. A Read/Reset command must be issued to
reset the error condition and return to Read mode.

Erase Suspend Command

The Erase Suspend Command may be used to
temporarily suspend a Block Erase operation and
return the memory to Read mode. The command
requires one Bus Write operation.

The Program/Erase Controller will suspend within
the Erase Suspend Latency time of the Erase Sus-
pend Command being issued. Once the Program/
Erase Controller has stopped the memory will be
set to Read mode and the Erase will be suspend-
ed. If the Erase Suspend command is issued dur-
ing the period when the memory is waiting for an
additional block (before the Program/Erase Con-
troller starts) then the Erase is suspended immedi-
ately and will start immediately when the Erase
Resume Command is issued. It is not possible to
select any further blocks to erase after the Erase
Resume.

During Erase Suspend it is possible to Read and
Program cells in blocks that are not being erased;
both Read and Program operations behave as
normal on these blocks. If any attempt is made to
program in a protected block or in the suspended
block then the Program command is ignored and
the data remains unchanged. The Status Register
is not read and no error condition is given. Read-
ing from blocks that are being erased will output
the Status Register.

It is also possible to issue the Auto Select, Read
CFI Query and Unlock Bypass commands during
an Erase Suspend. The Read/Reset command
must be issued to return the device to Read Array
mode before the Resume command will be ac-
cepted.

During Erase Suspend a Bus Read operation to
the Extended Block will output the Extended Block
data.
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Erase Resume Command

The Erase Resume command must be used to re-
start the Program/Erase Controller after an Erase
Suspend. The device must be in Read Array mode
before the Resume command will be accepted. An
erase can be suspended and resumed more than
once.

Enter Extended Block Command

The M29DW323D has an extra 64KByte block
(Extended Block) that can only be accessed using
the Enter Extended Block command. Three Bus
write cycles are required to issue the Extended
Block command. Once the command has been is-
sued the device enters Extended Block mode
where all Bus Read or Program operations to the
Boot Block addresses access the Extended Block.
The Extended Block (with the same address as
the boot block) cannot be erased, and can be
treated as one-time programmable (OTP) memo-
ry. In Extended Block mode the Boot Blocks are
not accessible. In Extended Block mode dual op-
erations are possible, with the Extended Block

Table 5. Commands, 16-bit mode, BYTE = V|4

mapped in Bank A. When in Extended Block
mode, Erase Commands in Bank A are not al-
lowed.

To exit from the Extended Block mode the Exit Ex-
tended Block command must be issued.

The Extended Block can be protected, however
once protected the protection cannot be undone.

Exit Extended Block Command

The Exit Extended Block command is used to exit
from the Extended Block mode and return the de-
vice to Read mode. Four Bus Write operations are
required to issue the command.

Block Protect and Chip Unprotect Commands

Groups of blocks can be protected against acci-
dental Program or Erase. The Protection Groups
are shown in APPENDIX A., Tables 23 and 24,
Block Addresses. The whole chip can be unpro-
tected to allow the data inside the blocks to be
changed. Block Protect and Chip Unprotect oper-
ations are described in APPENDIX D.

Bus Write Operations

=
Command HIED 2nd 3rd ath 5th 6th

— | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data
1 X FO

Read/Reset
3|55 | AA | 2AA | 55 X FO

Auto Select 3|65 | Aa | 2aa | 55 | (B 90

Program 4 | 555 AA | 2AA 55 555 A0 PA PD

Double Word Program | 3 | 555 50 PAO | PDO | PA1 | PD1

Unlock Bypass 3555 | AA | 2AA | 55 555 20

lLDJPOI;cr:I;n?ypass 2| x | A0 | PA | PD

Unlock Bypass Reset 2 X 90 X 00

Chip Erase 6 | 555 | AA | 2AA | 55 555 80 | 555 | AA | 2AA | 55 | 555 | 10

Block Erase 6+| 555 | AA | 2AA | 55 555 | 80 | 555 | AA | 2AA | 55 BA 30

Erase Suspend 1 | BKA | BO

Erase Resume 1 | BKA| 30

Read CFI Query 1 55 98

Enter Extended Block 3| 555 | AA | 2AA | 55 555 88

Exit Extended Block 4 | 555 | AA | 2AA | 55 555 90 X 00

Note: X Don’t Care, PA Program Address, PD Program Data, BA Any address in the Block, BKA Bank Address. All values in the table are in

hexadecimal.

The Command Interface only uses A—1, A0-A10 and DQO0-DQ?7 to verify the commands; A11-A20, DQ8-DQ14 and DQ15 are Don’t
Care. DQ15A—1 is A—1 when BYTE is V|_or DQ15 when BYTE is V|h.

18/51

AN numonyx




M29DW323DT, M29DW323DB

Table 6. Commands, 8-bit mode, BYTE = V)L

= Bus Write Operations
Command ? 1st 2nd 3rd 4th 5th 6th
—' | Add | Data | Add | Data | Add | Data | Add | Data | Add | Data | Add | Data
1 X FO
Read/Reset 3 | AAA| AA | 555 | 55 X FO
Auto Select 3| AmA| Aa [ 555 | 55 | (DR g
Program 4 | AAA| AA | 555 55 AAA A0 PA PD
Quadruple Byte Program | 5 [ AAA | 55 PAO | PDO | PA1 PD1 | PA2 | PD2 | PA3 | PD3
Unlock Bypass 3 [ AAA| AA | 555 55 AAA 20
Unlock Bypass Program | 2 X A0 PA PD
Unlock Bypass Reset 2 X 90 X 00
Chip Erase 6 | AAA| AA | 555 | 55 | AAA | 80 | AAA| AA | 555 | 55 | AAA| 10
Block Erase 6+| AAA| AA | 555 | 55 | AAA | 80 | AAA| AA | 555 | 55 | BA | 30
Erase Suspend 1 | BKA | BO
Erase Resume 1| BKA| 30
Read CFI Query 1 AA 98
Enter Extended Block 3 | AAA| AA | 555 55 AAA 88
Exit Extended Block 4 [ AAA | AA 555 55 AAA 90 X 00

Note: X Don’t Care, PA Program Address, PD Program Data, BA Any address in the Block. All values in the table are in hexadecimal.
The Command Interface only uses A—1, A0-A10 and DQO-DQ7 to verify the commands; A11-A20, DQ8-DQ14 and DQ15 are Don’t
Care. DQ15A—1 is A—1 when BYTE is V|_ or DQ15 when BYTE is V|4.

Table 7. Program, Erase Times and Program, Erase Endurance Cycles

Parameter Min Typ (-2 Max(® Unit
Chip Erase 40 2000 s
Block Erase (64 KBytes) 0.8 63 s
Erase Suspend Latency Time 504 us
Program (Byte or Word) 10 2004 us
Double Word Program (Byte or Word) 10 2000 us
Chip Program (Byte by Byte) 40 2000 s
Chip Program (Word by Word) 20 100©) s
Chip Program (Quadruple Byte or Double Word) 10 100©) s
Program/Erase Cycles (per Block) 100,000 cycles
Data Retention 20 years
Note: 1. Typical values measured at room temperature and nominal voltages.
2. Sampled, but not 100% tested.
3. Maximum value measured at worst case conditions for both temperature and V¢c after 100,00 program/erase cycles.
4. Maximum value measured at worst case conditions for both temperature and Vcc.
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STATUS REGISTER

The M29DW323D has a Status Register that pro-
vides information on the current or previous Pro-
gram or Erase operations executed in each bank.
The various bits convey information and errors on
the operation. Bus Read operations from any ad-
dress within the Bank, always read the Status
Register during Program and Erase operations. It
is also read during Erase Suspend when an ad-
dress within a block being erased is accessed.

The bits in the Status Register are summarized in
Table 8., Status Register Bits.

Data Polling Bit (DQ7). The Data Polling Bit can
be used to identify whether the Program/Erase
Controller has successfully completed its opera-
tion or if it has responded to an Erase Suspend.
The Data Polling Bit is output on DQ7 when the
Status Register is read.

During Program operations the Data Polling Bit
outputs the complement of the bit being pro-
grammed to DQ7. After successful completion of
the Program operation the memory returns to
Read mode and Bus Read operations from the ad-
dress just programmed output DQ7, not its com-
plement.

During Erase operations the Data Polling Bit out-
puts '0’, the complement of the erased state of
DQY7. After successful completion of the Erase op-
eration the memory returns to Read Mode.

In Erase Suspend mode the Data Polling Bit will
output a ’1’ during a Bus Read operation within a
block being erased. The Data Polling Bit will
change from a’0’ to a 1’ when the Program/Erase
Controller has suspended the Erase operation.

Figure 7., Data Polling Flowchart, gives an exam-
ple of how to use the Data Polling Bit. A Valid Ad-
dress is the address being programmed or an
address within the block being erased.

Toggle Bit (DQ6). The Toggle Bit can be used to
identify whether the Program/Erase Controller has
successfully completed its operation or if it has re-
sponded to an Erase Suspend. The Toggle Bit is
output on DQ6 when the Status Register is read.

During Program and Erase operations the Toggle
Bit changes from ’0’ to ’1’ to ’0’, etc., with succes-
sive Bus Read operations at any address. After
successful completion of the operation the memo-
ry returns to Read mode.

During Erase Suspend mode the Toggle Bit will
output when addressing a cell within a block being
erased. The Toggle Bit will stop toggling when the
Program/Erase Controller has suspended the
Erase operation.

Figure 8., Toggle Flowchart, gives an example of
how to use the Data Toggle Bit. Figures 14 and 15
describe Toggle Bit timing waveform.
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Error Bit (DQ5). The Error Bit can be used to
identify errors detected by the Program/Erase
Controller. The Error Bit is set to "1’ when a Pro-
gram, Block Erase or Chip Erase operation fails to
write the correct data to the memory. If the Error
Bit is set a Read/Reset command must be issued
before other commands are issued. The Error bit
is output on DQ5 when the Status Register is read.

Note that the Program command cannot change a
bit set to '0’ back to ’1’ and attempting to do so will
set DQ5 to ‘1’. A Bus Read operation to that ad-
dress will show the bit is still ‘0’. One of the Erase
commands must be used to set all the bits in a
block or in the whole memory from ’0’ to ’'1’.

Erase Timer Bit (DQ3). The Erase Timer Bit can
be used to identify the start of Program/Erase
Controller operation during a Block Erase com-
mand. Once the Program/Erase Controller starts
erasing the Erase Timer Bit is set to '1’. Before the
Program/Erase Controller starts the Erase Timer
Bit is set to ‘0’ and additional blocks to be erased
may be written to the Command Interface. The
Erase Timer Bit is output on DQ3 when the Status
Register is read.

Alternative Toggle Bit (DQ2). The Alternative
Toggle Bit can be used to monitor the Program/
Erase controller during Erase operations. The Al-
ternative Toggle Bit is output on DQ2 when the
Status Register is read.

During Chip Erase and Block Erase operations the
Toggle Bit changes from ’0’ to ’1’ to ’0’, etc., with
successive Bus Read operations from addresses
within the blocks being erased. A protected block
is treated the same as a block not being erased.
Once the operation completes the memory returns
to Read mode.

During Erase Suspend the Alternative Toggle Bit
changes from '0’ to ’1’ to ’0’, etc. with successive
Bus Read operations from addresses within the
blocks being erased. Bus Read operations to ad-
dresses within blocks not being erased will output
the memory cell data as if in Read mode.

After an Erase operation that causes the Error Bit
to be set the Alternative Toggle Bit can be used to
identify which block or blocks have caused the er-
ror. The Alternative Toggle Bit changes from '0’ to
"1’ to ’0’, etc. with successive Bus Read Opera-
tions from addresses within blocks that have not
erased correctly. The Alternative Toggle Bit does
not change if the addressed block has erased cor-
rectly.

Figures 14 and 15 describe Alternative Toggle Bit
timing waveform.
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Table 8. Status Register Bits

Operation Address DQ7 DQ6 DQ5 DQ3 DQ2 RB
Program Bank Address DQ7 Toggle 0 - - 0
Program During Erase Yo% _ _

Suspend Bank Address DQ7 Toggle 0 0
Program Error Bank Address DQ7 Toggle 1 - - Hi-Z
Chip Erase Any Address 0 Toggle 0 1 Toggle 0
Block Erase before Erasing Block 0 Toggle 0 0 Toggle 0
timeout Non-Erasing Block 0 Toggle 0 0 No Toggle 0
Erasing Block 0 Toggle 0 1 Toggle 0
Block Erase
Non-Erasing Block 0 Toggle 0 1 No Toggle 0
Erasing Block 1 No Toggle 0 - Toggle Hi-Z
Erase Suspend
Non-Erasing Block Data read as normal Hi-Z
Good Block Address 0 Toggle 1 1 No Toggle Hi-Z
Erase Error
Faulty Block Address 0 Toggle 1 1 Toggle Hi-Z
Note: Unspecified data bits should be ignored.
Figure 7. Data Polling Flowchart Figure 8. Toggle Flowchart
READ DQ5 & DQ7 ADDRESS = BA
at VALID ADDRESS ;
READ
DQ5 & DQ6
ADDRESS = BA
NO
READ DQ7
at VALID ADDRESS READ DQ6
TWICE
ADDRESS = BA
DQ6
TOGGLE
] YES
FAL | | Pass y
FAL | | PaAss
AI90194
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Note: BA = Address of Bank being Programmed or Erased.
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M29DW323DT, M29DW323DB

DUAL OPERATIONS AND MULTIPLE BANK ARCHITECTURE

The Multiple Bank Architecture of the
M29DW323DT and M29DW323DB gives greater
flexibility for software developers to split the code
and data spaces within the memory array. The
Dual Operations feature simplifies the software
management of the device by allowing code to be
executed from one bank while the other bank is
being programmed or erased.

The Dual Operations feature means that while pro-
gramming or erasing in one bank, read operations
are possible in the other bank with zero latency.

Only one bank at a time is allowed to be in pro-
gram or erase mode.

If a read operation is required in a bank, which is
programming or erasing, the program or erase op-
eration can be suspended.

Also if the suspended operation was erase then a
program command can be issued to another
block, so the device can have one block in Erase
Suspend mode, one programming and other
banks in read mode.

By using a combination of these features, read op-
erations are possible at any moment.

Table 9. and Table 10. show the dual operations
possible in other banks and in the same bank.
Note that only the commonly used commands are
represented in these tables.

Table 9. Dual Operations Allowed In the Other Bank

Commands allowed in the Other Bank(")
Status of First Read
Bank(" Read Read Status CFI Auto P Erase Erase
X rogram | Erase
Array | Register(® Query Select 9 Suspend | Resume
Idle Yes Yes(@ Yes Yes Yes Yes Yes® Yes®
Programming Yes No No No - - No No
Erasing Yes No No No - - No No
Erase Suspended Yes Yes Yes Yes Yes No - Yes
Note: 1. If one bank is involved in a program or erase operation, then the other bank is available for dual operations.
2. Only after an Erase operation in that bank.
3. Only after an Erase Suspend command in that bank.
Table 10. Dual Operations Allowed In Same Bank
Commands allowed in same bank
Status of bank Read
;iead Status Read Auto Program | Erase Erase Erase
rray . (4) CFl Query | Select Suspend | Resume
Register
Idle Yes Yes Yes Yes Yes Yes Yes® Yes®)
Programming No Yes No No - - No -
Erasing No Yes No No - No Yes(®) -
Erase Suspended Yes(") Yes(®) Yes Yes Yes(") No - Yes®

Note: 1.
2. Only after an Erase operation in that bank.

3. Only after an Erase Suspend command in that bank.
4.

5.

Not allowed in the Block or Word that is being erased or programmed.

Read Status Register is not a command. The Status Register can be read during a block program or erase operation.
The Status Register can be read by addressing the block being erase suspended.
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M29DW323DT, M29DW323DB

MAXIMUM RATING

Stressing the device above the rating listed in the
Absolute Maximum Ratings table may cause per-
manent damage to the device. Exposure to Abso-
lute Maximum Rating conditions for extended
periods may affect device reliability. These are

Table 11. Absolute Maximum Ratings

stress ratings only and operation of the device at
these or any other conditions above those indicat-
ed in the Operating sections of this specification is
not implied. Refer also to the Numonyx SURE Pro-
gram and other relevant quality documents.

Symbol Parameter Min Max Unit
TeiAS Temperature Under Bias -50 125 °C
TstG Storage Temperature —65 150 °C
TLEAD Lead Temperature during Soldering (1 °C

Vio Input or Output Voltage %3 -0.6 Vce +0.6 v
Vce Supply Voltage -0.6 4 \"
Vip Identification Voltage -0.6 13.5 \"
Vpp®) Program Voltage -0.6 13,5 %

Note: 1. Compliant with the JEDEC Std J-STD-020B (for small body, Sn-Pb or Pb assembly), and the European directive on Restrictions on
Hazardous Substances (RoHS) 2002/95/EU.

2. Minimum voltage may undershoot to —2V during transition and for less than 20ns during transitions.

3. Maximum voltage may overshoot to Vcc +2V during transition and for less than 20ns during transitions.

4. Vpp must not remain at 12V for more than a total of 80hrs.

PN numonyx
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DC AND AC PARAMETERS

This section summarizes the operating measure-
ment conditions, and the DC and AC characteris-
tics of the device. The parameters in the DC and
AC characteristics Tables that follow, are derived
from tests performed under the Measurement

Conditions summarized in Table 12., Operating
and AC Measurement Conditions. Designers
should check that the operating conditions in their
circuit match the operating conditions when rely-
ing on the quoted parameters.

Table 12. Operating and AC Measurement Conditions

M29DW323D
Parameter 70ns Unit
Min Max

Vce Supply Voltage 2.7 3.6 \"
Ambient Operating Temperature -40 85 °C
Load Capacitance (Cy) 30 pF
Input Rise and Fall Times 10 ns
Input Pulse Voltages 0to Vce

Input and Output Timing Ref. Voltages Vce/2

Figure 9. AC Measurement I/0 Waveform

Figure 10. AC Measurement Load Circuit

Vpp Vee Vce
Vee I
""""""""""""""""""" Veel2 25kQ
ov
DEVICE
Al05557 UNDER
TEST
25kQ
| I C|_
0.1pF 0.1pF I
C includes JIG capacitance
Al05558
Table 13. Device Capacitance
Symbol Parameter Test Condition Min Max Unit
CiN Input Capacitance VIN = 0V 6 pF
Cout Output Capacitance Vout =0V 12 pF

Note: Sampled only, not 100% tested.
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M29DW323DT, M29DW323DB

Table 14. DC Characteristics

Symbol Parameter Test Condition Min Max Unit
ILi Input Leakage Current 0V<VIN<SVee +1 HA
ILo Output Leakage Current 0V <Vourt < Vce +1 HA

E=Vi,, G =V,
)
lcct Supply Current (Read) f = 6MHz 10 mA
E=Vcc 0.2V,
lcce Supply Current (Standby) RP = Voo £0.2V 100 HA
Vpp/WP = 20 A
| (1.2) | Supply Current (Program/ Program/Erase ViLor VIH m
ce3 Erase) Controller active S
Vpp/WP = Vpp 20 mA
ViL Input Low Voltage -0.5 0.8
Vi1 Input High Voltage 0.7Vce Vge +0.3 Y
vep | Voltage for Vpp/WP Program Ve = 2.7V +10% 11.5 12,5 v
Acceleration
Ipp Current fqr Vpp/WP Program Vog = 2.7V £10% 15 mA
Acceleration
VoL Output Low Voltage loL=1.8mA 0.45 Vv
VoH Output High Voltage lon = —100UA Veoe -0.4 \%
Vip Identification Voltage 11.5 12.5 \
Program/Erase Lockout Supply
Viko Voltage 1.8 2.3 v
Note: 1. Sampled only, not 100% tested.
2. In Dual operations the Supply Current will be the sum of lgc1(read) and Igcs (program/erase).
f\M_numonyx 25/51
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