NM29A040/080

General Description

The NM29A040/080 are 4-Mbit and 8-Mbit Flash memories
designed with a MICROWIRE™ serial interface. All of the
features of the device are designed to provide the most cost
effective solution for applications requiring low bandwidth
file storage. Examples of these applications include digital
answering machines and personal digital recorders (digital
audio) or FAX and digital scanners (digital imaging). The
Serial Flash requires only a single 5V power supply, has a
small erase block size (4 kbytes) and a low EMI serial inter-
face.

The NM29A040/080 have been designed to work seam-
lessly with National’s CompactRISC™ family (e.g.
NSAM266) of processors. In this manner National is able to
provide the complete system solution to digital audio re-
cording (processor, CODEC, Flash memory, software) or
digital imaging.

&National Semiconductor

4-Mbit/8-Mbit CMOS Serial FLASH E2PROM

February 1996

Features
m Single 5V £10% power supply
W 4 kbyte erase block
B Organized as 128 (256) Blocks per 4-Mbit (8-Mbit)
Device
— 128 pages per block
— 32 bytes per page (256 bits)
m MICROWIRE™ compatible interface
W Low operating current (typical)
— 5 mA read current
— 15 mA write current
— 10 mA erase current
— 5 nA standby current
m 100k write/erase cycle endurance
m Offered in PLCC and SOIC packages
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Connection Diagrams Ordering Information
Plastic Chip Carrier (V) Commercial Temperature Range (0°C to +70°C)
Bge H3gg Order Number
y, I I NM29A040V
g 4 3 2 1 2827 2625 NM29A040M
i — N NM29A080V
S 24N NM29A080M
D0 —7 23 = NC
—s 22—
Ne Ne Extended Temp. Range (—40°C to +85°C)
NC —{9 21 = NC
ne — 10 20 b= ne Order Number
ne =1 Y NM29A040EV
12 13 14 15 16 17 18 NM29A040EM
T T T T 11 NM29A080EV
g gLeLgegeesg NM29A080EM
TL/D/12475-2
NM29A040V H H
NS Package Number V28A Pin FunCtlons
SERIAL DATA INPUT: DI
The DI pin is used for transferring in commands and data.
Small Outline Package (M) Data is latched on the rising edge of SK.
v 1 -/ o SERIAL DATA OUT: DO
S8 e The DO pin is used for transferring out status and data. Data
NC—2 27 =Ne output will change following the falling edge of SK.
g i CHIP SELECT: C§
cs=—4 25 f=nNc o . . L .
This signal indicates which device is selected. When this
sk—15 24=Ne signal is inactive the device ignores SK. This signal can be
DI —] 6 23—=NC tied to ground when there is only one Serial Flash device.
oo —7 29 = ne The CS pin may be pulled high to reset command input.
NC =18 21=nNC SERIAL DATA CLOCK: SK
NC =19 20 = NC This is the standard synchronous MICROWIRE clock which
Ne =110 19 b=ne determines the rate of data transfer. On each toggle, one
data bit is shifted into or out of the Serial Flash.
NC =111 18 = NC
NC —{ 12 17 = NC e e 88¢g¢
NC —{13 16 |—=nNc L1111
ne — 14 15 b= ne /4 3 2 1 32 3130
Sk =15 29— NC
TL/D/12475-3 DI — 6 28— NC
NM29A040M Do — 7 27— NC
NM29A080M A 61—
NS Package Number MA28A Ne Ne
o K 25— NC
NC =10 24— NC
Pin Assignments NC =411 23— Ne
DO | Serial Data Output NC =112 22— NC
DI Serial Data Input A 2= Ne
14 15 16 17 18 19 20
SK Serial Data Clock T 1T T 1TTT1
p— (SIS NS EES) (&) (&) (&)
CS Chip Select z=zz =z =z =z =z
TL/D/12475-22
NC No Connection NM29A080V
NS Package Number VA32A
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System Concepts

The NM29A040/080 are 4-Mbit and 8-Mbit NAND Flash de-
signed to provide the most cost effective solution for file
storage applications. These applications include digital au-
dio recording, digital image storage and data logging appli-
cations.

For digital audio storage, the NM29A040/080 have been
matched with National’s NSAM266 voice processor. Appli-
cations that can benefit from this combination include digital
answering machines, personal digital recorders, pagers and
voicemail systems. When combined with National Semicon-
ductor’'s CompactSPEECH™ embedded software and the
NSAM266 processor, customers can quickly bring to market
systems capable of recording up to 15 minutes of audio on

a single 4 Mb device. Multiple NM29A040/080’s can be
used to extend the record time up to 2 hours.

Digital imaging applications include FAX machines, hand-
held scanners and digital cameras. Combining the
NM29A040/080 with the CompactRISC family of embedded
processors can enable complete solutions for image stor-
age.

Data logging applications can take advantage of the
NM29A040/080’s simple interface and nonvolatility to allow
simple 8-bit microcontroller based systems to have access
to over 4 Mb of storage. The nonvolatility ensures data in-
tegrity in remote, battery powered applications.

[ cs
PB3-6 MMCLK SK
A0-15 MMDOUT DI
D0-7 MMDIN |« DO
NM29A040/
NM29A080
NSAM266 Serial Flash
Voice Processor
P MWCLK
COPS8S88EG »{ MWDIN CDOUT »[ 0,
Microcontroller ¢ MWRQST P R
o es CDIN |« Dy VRO » —]C spr
< MWRDY CCLK » CLK AFnantg
< ron
¢ MwoouT CFS0 M FS VRl € Ena  [—LI@ Mc
TP3054
CODEC
TL/D/12475-4
FIGURE 1. Digital Audio Recording Solution
TABLE |. Data Transfer Rates
Transfer Rates Total Time
Page Block Page Block
Read 1.02 Mbits/s 2.61 Mbits/s 251 us 126 ms
(127.5 kbytes/s) (325.8 kbytes/s)
Write 406.3 kbits/s 536.4 kbits/s 630 us | 61.1ms
(50.8 kbytes/s) (67.1 kbytes/s)
Erase — — — 6 ms
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Device Operation

The basic functions required for storing messages or im-
ages on the NM29A040/080 are Page Read, Page Write,
and Block Erase. These functions can be implemented by
combining the different instructions for the NM29A040/080
in the following sequences.

PAGE READ

Page Read will read out the 32 bytes of a page for the
specified address. To continue reading the page at the next
address, an Increment command (90H) can be issued. In
this way the system can avoid repeatedly using the three
byte Set-Address command. The Increment command is
then followed by the Read command and proceeds in the
same manner as shown in Figure 2.

88H

XXH

XXH

DATA-SHIFT-0UT
# BITS TO READ
MSB, BYTE 0

3
1

FIGURE 2. Page Read Sequence

B8H

XXH

TL/D/12475-5

PAGE WRITE

Page Write sequence will write up to 32 bytes into a speci-
fied page. Like the Page Read sequence, the Increment
command can be used to quickly set the address to the next
page for writing data sequentially into a block.

88H

.
|

1
LSB, BYTE N

XXH

XXH

BOH

XXH

WAIT topocram

TL/D/12475-6

FIGURE 3. Page Write Sequence
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Device Operation (continued)

BLOCK ERASE

The Block Erase sequence erases a specified block (4 kB)
of data. Flash memory devices require that a block be in an
erased state prior to writing to a memory cell. In this man-
ner, a block must be erased prior to the recording of any
messages or storage of any images.

WAIT {gerase

TL/D/12475-7

FIGURE 4. Block Erase Sequence

Functional Description

ORGANIZATION

The NM29A040/080 are 4-Mbit and 8-Mbit devices respec-
tively organized as 128/256 blocks of 128 pages. A block is
the smallest unit that can be erased and is 4 kbytes in size.
Within a block are 16 rows of 8 pages, each row 256 bytes
long. Each page is 32 bytes long. Read and write operations
always operate on a page at a time.

ol —>] 32 Byte Data Register |—> o

BLOCK 0

BLOCK 1

BLOCK 2

BLOCK 125/252

BLOCK 126/253

BLOCK 127/254
(WRITE-ONCE BLOCK)

TL/D/12475-8

FIGURE 5. Device Organization
Reading or writing data to the Serial Flash involves clocking
data into or out of the data register. The data register is a
32-byte wide shift register, equivalent in size to one page.
When shifting in a full page, writing to the array and then

reading out the same page, the first bit shifted in will be the
first bit shifted out. If for example only 5 bytes are shifted in,
written to the array and then the same page is read out, 27
bytes should be shifted out before the original 5 bytes will
be shifted out. See Note 4 in the notifications section for an
explanation of multiple page writes and masking.

PAGE O | PAGE 1 | PAGE 2 | PAGE 3 PAGE 4 I PAGE 5 | PAGE 6 | PAGE 7

PAGE 120|PAGE 121|PAGE IZZ|PAGE 123 | PAGE 124|PAGE IZS|PAGE 125|PAGE 127

TL/D/12475-9
FIGURE 6. Block Organization

WRITE ONCE BLOCK

The NM29A040 contains 127 blocks (blocks O thru block
126) which are fully accessible to the user for reading, writ-
ing and erasing. The final block, number 127, has been set
aslde as a write once block. The pages in this block may
only be written to once. Once the data is written, it may not
be erased. In this manner, block 127 may be used for stor-
ing system configuration information that cannot be lost.

The NM29A080 operates in a similar manner but has 253
blocks that are fully accessible. Block 254 contains the un-
usable block information although this block has 256 pages
as opposed to the standard 128 pages.

The last block is not accessible through the normal Read
and Write commands. Special commands for Read (DOH)
and Write (FOH) are used to perform the last block opera-
tions. An erase operation is not available or usable on the
last block.

DATA REGISTER

The data register is a 32-byte FIFO that is used to shift data
into or out of the device. When a write operation is per-
formed, all 32 bytes are written to the currently addressed
page. Refer to Note 4 for how to write less than 32 bytes to
a page.

The data register may be used as an on-chip holding area
for partial page data. For example, if data is acquired exter-
nally in 8-byte multiples, the data register can be used to
hold each 8-byte segment. After the 4th such data segment,
an entire page of data will have been accumulated, at which
point the write command mat be issued. No data may be
shifted into or out of the data register while the device is
busy.

READY/BUSY OUTPUT

When the Serial Flash device is selected with CS held low,
then the DO pin reflects the Ready/Busy state of the de-
vice. This is true at all times except when reading data out
of the device, as in the Get-Status command or the Data-
Shift-Out command. When the device is unselected, the DO
output is in a high impedance state.

http://www.national.com
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Instruction Set

The NM29A040/080 have 12 instructions which are de-
scribed in Table Il. The command byte (Byte 1) has the
following format:

MSB LsSB
L[ fefefrefolo]
7 ¢ 5 4 3 2 1 0

L |1 |
T T
T INSTRUCTION RESERVED BITS
START OP-CODE (ALWAYS "0")
BIT

TL/D/12475-10
FIGURE 7. Command Byte

The MSB is always a “1” and is considered the start bit; all
leading “0’s” are ignored. The first “1” detected on the ris-
ing edge of SK indicates the initiation of a command. The
next 4 bits are the instruction opcode. The final 3 bits are
reserved and must always be “0”. Data input of a command
other than those listed in Table Il is prohibited. Data may be
corrupted if unspecified commands are used.

TABLE Il. Instruction Set

Command |Byte 1 Byte 2 Byte 3
Get-Status 80H
Set-Address 88H Block Address |Page Address
Increment 90H
Read 98H
Write AOH 55H
Erase A8H Block Address 55H
Data-Shift-In BOH | #Bits to Shift-In

Data-Shift-Out B8H | #Bits to Shift-Out

Read Last Block| DOH

Write Enable EOH

Write Disable E8H

Write Last Block | FOH 55H

GET-STATUS

The Get-Status command allows the user to determine the
status of the NM29A040/080. It may be issued whether the
device is busy or not. The output is a status byte which
indicates the internal state of the Serial Flash. The output
byte is defined as:

PASS = 1
FAIL = 0

Mbit
Mbit

@ B

READY = 1 WRITE ENABLE = 1
BUSY = 0 WRITE DISABLE = 0

TL/D/12475-11
FIGURE 8. Get-Status Byte

Bit 7 of the status byte tells whether the device is busy

performing an operation (write, erase, etc.) or is ready for a

new command. Bit 6 tells if a previous write or erase cycle

completed successfully. Bit 5 tells if the device is in a write

enabled or disabled mode. Bit 0 distinguishes between a
4-Mbit device and an 8-Mbit device. The remaining bits are
reserved for future use and may appear as any value (“1” or
“0”).

GET-STATUS ~ DON'T CARE

" —ED—GD—

STATUS BYTE

DO —@_
TL/D/12475-12

FIGURE 9. Get-Status Sequence

SET-ADDRESS

The Set-Address command defines which page and block
of the memory is affected by an operation. The Set-Address
command is followed by two bytes, the first indicating the
block number and the second indicating the page number.
The block number chooses one of the 127/254 blocks while
the page number chooses one of the 128 pages within the
given block. The Set-Address command is usually followed
by a Read, Write, or Data-Shift-In command. Between the
page address byte and the next command there is a delay
of tgsapp. The address that is selected remains the active
address until a new Set-Address or Increment command is
given.

INCREMENT

The Increment command automatically increments the se-
lected page address. When the Increment command is giv-
en after the last page in a block has been read, the address
will roll over to the first page in the following block. When
the last page in the last addressable block is read out fol-
lowed by an Increment command, the new address is inde-
terminate.

ADDRESS NOW SET

TO PAGE X+1
INCREMENT ~
Coond)
DI ELLD;
LAST BYTE OF
PAGE X
DO == =L XXH

TL/D/12475-13
FIGURE 10. Increment Sequence

READ

The Read command transfers data from the selected page
of the memory array into the data register. To read the data
out through DO, the Read command is followed by the two
byte Data-Shift-Out command. There is a delay of tg be-
tween the Read command and the Data-Shift-Out command
as the data is transferred from the array to the on-chip buff-
er. During tg the status byte will indicate that the part is
busy.

WRITE

The Write command programs data from the 32-byte shift
register into a page in the memory array for the currently
selected address. A security code 55H follows the Write
command to ensure against accidental Writes. Get-Status
may be used to ensure that the operation was successful.
The Write command will be ignored if Write-Enable has not
been set.

http://www.national.com




Instruction Set continued)

ERASE

The Erase command erases a single block. The Erase com-
mand is followed by a single byte telling which block to
erase. In this manner, no Set-Address sequence is required
to erase a block. Following the block address byte is a sin-
gle byte security code, 55H, that is used to prevent inadver-
tent erasure. Get-Status may be used to check if the opera-
tion was completed successfully. At the completion of the
Erase command, the selected address is undetermined. A
Set-Address command is required before any subsequent
Read or Write.

DATA-SHIFT-IN

The Data-Shift-In command is used to send data into the
on-chip buffer. The number of bits sent into the buffer is
determined by an 8-bit argument following the command.
The argument is always 1 less than the actual number of
bits to shift in. For example, to shift in all 32 bytes (256 bits),
the argument would be FFH (255). To shift in just 4 bytes
(32 bits), the argument would be 1FH (31). Following the
argument, the data is shifted in through DI. Data-Shift-In
may come before or after the Set-Address sequence when
performing a page write operation.

DATA-SHIFT-OUT

The Data-Shift-Out command is used to shift data out of the
on-chip buffer through DO. The number of bits sent out is
determined by an 8-bit argument following the command.
The argument is always 1 less than the actual number of
bits to shift out. For example, to shift out all 32 bytes (256
bits), the argument would be FFH (255). To shift out 2 bytes
(16 bits), the argument would be OFH (15). Following the
argument, the data is shifted out through DO. Data shifted
out during this command is also internally shifted back into
the data register. Thus after shifting all 256 bits, the con-
tents of the data register remain unchanged.

WRITE ENABLE

The Write Enable command is used as a security check
against inadvertent writes or erases to the device. When
this command is issued, any subsequent Write or Erase
commands proceed in the normal fashion. If the Write En-

able command is not given or the device is in the Write
Disable mode then a write to any page or erase to any block
will not be allowed. Use the Get-Status command to deter-
mine whether the device currently is in the Write Enabled or
Disabled mode. The NM29A040/080 will always power up
in the Write Disable mode. This command may be issued
while the device is busy. Any change in the Write Enable
status will affect the next write or erase operation that is
issued.

WRITE DISABLE

The Write Disable command is used to prevent inadvertant
writes or erases. Once this command is executed, all subse-
quent Write or Erase commands will not be accepted. This
command may be issued while the device is busy. Any
change in the Write Enable status will affect the next write
or erase operation that is issued.

READ LAST BLOCK

The Read Last Block command is used to read the contents
of Block 127 (4-Mbit) or Block 254 (8-Mbit). The Read Last
Block operation proceeds like a normal read operation ex-
cept that the block number is ignored in the Set-Address
sequence. The block address is automatically set to Block
127 or 254. The Set-Address command is still necessary to
set the page to be read. In the case of the 8M, the page
address can range from 0-255 for purposes of reading or
writing the last block.

WRITE LAST BLOCK

The Write Last Block command writes a page of data to the
currently selected page of Block 127 or 254. The Write Last
Block command operates like a normal write command ex-
cept the block number is ignored in the Set-Address se-
quence. The block address is automatically set to Block 127
or 254. The Set-Address command is still necessary to set
the page to be written. In the case of the 8M, the page
address can range from 0-255 for purposes of reading or
writing the last block. The Write Last Block command is
followed by a security code (55H). Once the information has
been written into the memory array, it may not be erased.

http://www.national.com
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Notifications

(1) Interruption by CS Going High
When the NM29A040/080 begins reading a page from
the array (tg), writing a page to the array (tprog), or
erasing a block (tgserasg), the operation will complete
regardless of the state of CS. The CS pin may go high
during these operations. If CS is held low during these
operations the DO pin will reflect the state of the opera-
tion with a low state (busy) while the operation is being
executed. When the operation is completed, DO will pull
high to reflect the ready state.

Command Reset

The NM29A040/080 command register is reset when-
ever CS changes from low to high. As long as the de-
vice is powered, the data register will continue to hold
its data. The state of CS does not affect on-going oper-
ations as described in Notification (1).

(2

-

Byte 0-7 Byte 8-15

(3) Power-Up
On power-up, the NM29A040/080 is set in the write dis-
able mode. This prevents any spurious writes to the de-
vice. To enable writes or erases, the Write Enable (EOH)
command must be given. At power-up, the 32-byte shift
register will contain unknown data.

4

=

Multiple Programs to a Page

It is possible to program a page more than one time
between block erases. However, each bit (cell) may
only be programmed once. (Once data has been
changed fro a “1” to a “0”, a block erase operation is
required to change the data back to a *“1”’.) After a block
is erased, all bytes will read as “FFH”. When less than
32 bytes need to be programmed into a page, the re-
maining bytes may be masked by writing “FFH” to
those locations. In this way the cells are not changed
from their erased states. Later, these bytes can be pro-
grammed with the desired data. It is suggested that the
number of writes to a page between block erases be
held to as few as possible.

Byte 16-23 Byte 24-31

1st |

Program D5 |

FFH

| FFH | FFH |

Byte0-7  Byte8-15

Byte 16-23 Byte 24-31

2nd |

Program FFH |

Data

| Frn [ Fen |

(5) Identification of Unusable Blocks

The NM29A040/080 may contain unusable blocks.
These unusable blocks are due to bit errors in the block.
An unusable block will not affect adjacent blocks. The
location of these blocks may be found pre-programmed
in Block 127 (4 Mb) or 254 (8 Mb). Each page in Block
127 or 254 corresponds to a block in the array at a
similar address. For example, Page 3 in Block 127

-

FIGURE 11. Multiple Page Program

corresponds to Block 3. If Block 3 is a usable block, then all
bytes in Page 3 of Block 127 will read out “FFH”. If Block 3
is an unusable block, then some of the bytes in Page 3 of
Block 127 will read out data other than “FFH”. For custom-
ers using the NM29A040/080 with the NSAM266 speech
processor, the CompactSPEECH embedded software auto-
matically locates the unusable blocks and works around
these locations when performing Read, Write and Erase op-
erations.
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Absolute Maximum Ratings

Recommended Operating

If Military/Aerospace specified devices are required, Conditions
D remors o ety ot oo o MmTp e e
Power Supply (Vco) —0.6Vto 7.0V
Input Voltage (V|n) —0.6Vto 7.0V
Input/Output Voltage (V,0) —0.6V to Voo £0.5V (<7V)
Power Dissipation (Pp) 300 mW
Soldering Temperature (Tgoiger, 10 sec.) 260°C
Storage Temperature (Tstg) —55°Cto +150°C
Operating Temperature (Topr) —40°C to +85°C
DC Operating Characteristics (15 = 0°Cto +70°C, Vo = 5V £10%)
Symbol Parameter Conditions Min Typ Max Units
I Input Leakage Current VIN = 0V — Ve +10 HA
ILo Output Leakage Current VouTt = 0.4V — Ve +10 nA
lccoq Operating Current Data Input/Output tcycLE = 500 ns 5 20 mA
lccoz Programming Current 15 60 mA
lccos Erasing Current 10 40 mA
lccs1 Standby Current CS=VjH 120 500 pA
lccs2 Standby Current CS = Vgg — 0.2V 5 50 pA
VoH High Level Output Voltage loy = —400 pA 2.4 \"
VoL Low Level Output Voltage loL =21mA 0.4 \Y
ViH High Level Input Voltage 2.0 Vge + 0.5 \
ViL Low Level Input Voltage —0.3* 0.8 \
* —2V (Pulse width <20 ns)
AC Electrical Characteristics (14 = 0°Cto +70°C, Vg = 5V £10%)
Symbol Parameter Conditions Min Typ Max Units
fsk SK Clock Frequency 0 4 MHz
tskH SK High Time 125 ns
tskL SK Low Time 125 ns
tsks SK Setup Time Relative to CS Falling Edge 50 ns
tcs Minimum CS High Time 250 ns
tcss CS Setup Time Relative to SK Rising Edge 100 ns
tpis DI Setup Time Relative to SK Rising Edge 50 ns
tcsH CS Hold Time Relative to SK Falling Edge 50 ns
tDiH DI Hold Time Relative to SK Rising Edge 20 ns
tbE CSto DO in TRI-STATE® AC Test 100 ns
tbH DO Hold Time Relative to SK Falling Edge 0 ns
tpD Output Delay Relative to SK Falling Edge 100 ns
tsaDD Set Address Time AC Test 200*/400** us
tPROG Page Program Time 400 5000 us
tBERASE Block Erase Time 6 100 ms
tR Page Read Transfer Time 9 25 us
*NM29A040
**NM29A080
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Number of Valid Blocks
The NM29A040/080 may contain unusable blocks. These
unusable blocks should not be used to store data. Notifica-
tion (5) describes how to identify unusable blocks.

Symbol Parameter Min Typ Max Units
NIV 4-Mbit Number of Valid Blocks(!) | 117 | TBD | 127() | Block
NIVEEYY 8-Mbit Number of Valid Blocks(!) | 234 | TBD | 254(2) | Block

Note 1: A valid block is a block having all 4096 bytes usable. An unusable block is a block in which

a minimum of one bit is unusable.

Note 2: Not including Block 127 (4-Mbit) or 254 (8-Mbit).

Timing Diagrams

Synchronous Data Timing

v,
cs V‘H \\ ,/_
L
s [ sk ——le—— tskL — —»{ tosh|e—
Vin
SK - tsks
iL
s ] foin
A %
0" X XX
Yor
Vou =,
DO
VOL
tpp
TL/D/12475-16
Get Status Timing
s T [ _
SK
DY " le_o o o o o Y
po = S1] 52 ] 53 -

Note: To avoid putting the device in an unknown state, DI should be held low when not clocking in data/commands.

TL/D/12475-17

Set Address Timing

— =~ tsaop
cs Tl : ! — _
sk AL L L L L L L L L L L L L L L L L L L L LA L L L L e e of LI LFLFLET
DI " Le o ofilo 0|BA7IEAG'EAE'BMIEAS'EAZIBAI]EAOIF'A7|PA6IPA5|PA4|PA3IPAZ|PM|PACI|j 3 NN
Do =T i_i —

Note: CS can be pulled high during tsapp, tr, tPROG, and tgerase. However, DO will only reflect the status (ready/busy) while CS is low.

TL/D/12475-18
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Timing Diagrams (Continued)
Read and Data-Shift-Out Timing
cs | | | -
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TL/D/12475-19
Write Timing
TL/D/12475-20
Erase Timing
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TL/D/12475-21
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Physical Dimensions inches (millimeters)
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0.031£0.011 SEATING PLANE
[0.79%0.27]

DETAIL A

TYP. SCALE: 20X

TL 0.0080 *0-0045

\— SEE DETAIL A

-0.0020

+0.114
[0.203 000
TYP

MA28A (REV A)
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Physical Dimensions inches (millimeters) (Continued)

+0.006
o 0.450 -0.000
11.43 +0.15
[PIN #3 TDENT 450 x 04
1141 0.017£0.004 1yp
N 0.02940.003 1yp [0.43£0.10]
) [0.7440.08] —l N P
50 125 .
0 0 f 't
u 1 0.410£0.020 yp
O | [10.41£0.51]
O o
O |
1] L 19
iy ym pua g ‘ T
SEATING PLANE
| [01 02570] e | -~ ¥
: | = 0020y 1vp
0.300 1yp [0.51]
[7.62] 0.105£0.015 1yp
450 x 0.045 [2.6740.38]
[1.14] 0.165-0.180 yp
[4.19-4.57]
=

0.490+£0.005
TYP
[12.4540.13] V28h (REV K)

Molded Plastic Leaded Chip Carrier
Order Number NM29A040V
NS Package Number V28A
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NM29A040/080 4-Mbit/8-Mbit CMOS Serial FLASH E2PROM

Physical Dimensions inches (millimeters) (Gontinued)

0.485-0.495
[12.32-12.57)
o O[]
0.449-0.453
——
[11.40-11.51]
(2] —
s Fowb el 0] o
[1.143] | L [o00210.05] 0.106-0.112 /
0.000-0.010 L Ol [2.69-2.84]
¥ [0.00-021 [~o-] 0.023-0.029
POLISHED OPTIONAL =] - -
‘ *‘1 30 [0.58-0.74] | |<— — ‘)0'0;65 MIN TYP
[mlim) Aonn [0.38]
1 5 U 29 *62/ _I 3—-__—-_T7
0.549-0.553 u u] 0.490-0.530
[13.94-14.05] 0 0 [12.45-13.46]
q By eseross
o ul [13.74-13.84]
] 0.400
0.585-0.595 L g B £ ([10.16])
[14.86-15.11] O g
O g- l
13 3}‘ _
( I
. A S ————— [ W [y [ gy |
1 20 /, ?60;;:3'(5]§]1 e
L[ecozor O] s s R [ o @)
0,007[0.18]@
[1.98-2.41]
[3.12-3.56] fdoPsS] MAX
0:118-0.129 - 0.020 . 0602150‘0
[3.00-3.28] 0.004[0.10) [0'_5‘] [ [0-254]
|$—‘¢n.am[a.25]@|e|A|D—E,r—c@l T _r
0.042-0.048 0.045 1
459X 07-1.22) [1.14]
0.030-0.040
[0.76-1.02]
0.025
B [0.64] "N DETAIL A
TYPICAL
0.021-0.027
0.025 [0.53-0.65] ROTATED 90°
[0.64]
_ 0.065-0.071
t [1.65-1.80]
,—L |_o0.053-0.059
[1.35-1.50]
,,,,, = 0.031-0.037
_—| ) ’ 0[6002'32(‘)]2 T [0.79-0.94]
0.026-0.032 150
P 0.027-0.033
(0-86-0.81] 0.019-0.025 [0.69-0.84]
0.007[0.18] (§) [0.48-0.64]
SECTION B-B VAS2A (REV A)
TYPICAL
Molded Plastic Leaded Chip Carrier
Order Number NM29A080V
NS Package Number VA32A

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.
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Hong Kong Ltd.
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Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960

Japan Ltd.
Tel: 81-043-299-2308
Fax: 81-043-299-2408

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.

wwwy.DataSheetdU.com




