EN29LV400A

Purpose

Eon Silicon Solution Inc. (hereinafter called “Eon”) is going to provide its products’ top marking on
ICs with < cFeon > from January 1st, 2009, and without any change of the part number and the
compositions of the ICs. Eon is still keeping the promise of quality for all the products with the
same as that of Eon delivered before. Please be advised with the change and appreciate your
kindly cooperation and fully support Eon’s product family.

Eon products’ New Top Marking

Creon

cFeon Top Marking Example:

cFeon

Part Number: XXXX-XXX
Lot Number: XXXXX
Date Code: XXXXX

Continuity of Specifications

There is no change to this data sheet as a result of offering the device as an Eon product. Any
changes that have been made are the result of normal data sheet improvement and are noted in
the document revision summary, where supported. Future routine revisions will occur when
appropriate, and changes will be noted in a revision summary.

Continuity of Ordering Part Numbers

Eon continues to support existing part numbers beginning with “Eon” and “cFeon” top marking. To
order these products, during the transition please specify “Eon top marking” or “cFeon top marking”
on your purchasing orders.

For More Information

Please contact your local sales office for additional information about Eon memory solutions.
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4 Megabit (512K x 8-bit / 256K x 16-bit) Flash Memory
Boot Sector Flash Memory, CMOS 3.0 Volt-only

FEATURES

¢ 3V, single power supply operation ¢ High performance program/erase speed

- Full voltage range: 2.7-3.6 volt read and write - Byte/Word program time: 8us typical
operations for battery-powered applications. - Sector erase time: 500ms typical

- Regulated voltage range: 3.0-3.6 volt read
and write operations for compatibility with
high performance 3.3 volt microprocessors.

e JEDEC Standard Embedded Erase and
Program Algorithms

o JEDEC standard DATA# polling and toggle

¢ High performance bits feature

- Access times as fast as 45 ns

e Low power consumption (typical values at 5 * Single Sector and Chip Erase

MHz) e Sector Unprotect Mode
- 7 mA typical active read current
- 15 mA typical program/erase current
- 1 pA typical standby current (standard access
time to active mode)

e Erase Suspend / Resume modes:
Read or program another Sector during
Erase Suspend Mode

o triple-metal double-poly triple-well CMOS

e Flexible Sector Architecture: Flash Technology

- One 16 K-byte, two 8 K-byte, one 32 K-byte,
and seven 64 K-byte sectors (byte mode) o Low Vcc write inhibit < 2.5V
- One 8 K-word, two 4 K-word, one 16 K-word

and seven 32 K-word sectors (word mode) e minimum 100K program/erase endurance

cycle

e Sector protection:

- Hardware locking of sectors to prevent
program or erase operations within individual

e Package Options
- 48-pin TSOP (Type 1)
- 48-ball 6mm x 8mm TFBGA

sectors

- Additionally, temporary Sector Unprotect e Commercial and Industrial Temperature
allows code changes in previously locked Range
sectors.

GENERAL DESCRIPTION

The EN29LV400A is a 4-Megabit, electrically erasable, read/write non-volatile flash memory, organized
as 524,288 bytes or 256,144 words. Any byte can be programmed typically in 8us. The EN29LV400A
features 3.0V voltage read and write operation, with access times as fast as 45ns to eliminate the need
for WAIT states in high-performance microprocessor systems.

The EN29LV400A has separate Output Enable (OE#), Chip Enable (CE#), and Write Enable (WE#)
controls, which eliminate bus contention issues. This device is designed to allow either single Sector
or full chip erase operation, where each Sector can be individually protected against program/erase
operations or temporarily unprotected to erase or program. The device can sustain a minimum of 100K
program/erase cycles on each Sector.
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TABLE 1. PIN DESCRIPTION
Pin Name Function

AO0-A17 Addresses

DQO0-DQ14 | 15 Data Inputs/Outputs

Dais A1 | B Pt e e

CE# Chip Enable

OE# Output Enable

RESET# Hardware Reset Pin

RY/BY# Ready/Busy Output

WE# Write Enable

Vce Supply Voltage

Vss Ground

NC Not Connected to anything

BYTE# Byte/Word Mode

FIGURE 1. LOGIC DIAGRAM
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TABLE 2A. TOP BOOT BLOCK SECTOR ARCHITECTURE

ADDRESS RANGE SEsC|zTSR
Sector (XlG) (X8) (Kbytes/ Al7 | A16 | A15 | Al4 | A13 | Al2

Kwords)
10 3E000h-3FFFFh 7C000h-7FFFFh 16/8 1 1 1 1 1 X
9 3D000h-3DFFFh 7A000h-7BFFFh 8/4 1 1 1 1 0 1
8 3C000h-3CFFFh | 78000h-79FFFh 8/4 1|1 |1]1]|01]o0
7 38000h-3BFFFh 70000h — 77FFFh 32/16 1 1 1 0 X X
6 30000h-37FFFh | 60000h - BFFFFh |  64/32 1|10 | x| x| x
5 28000h-2FFFFh 50000h — 5FFFFh 64/32 1 0 1 X X X
4 20000h-27FFFh 40000h — 4FFFFh 64/32 1 0 0 X X X
3 18000h-1FFFFh 30000h — 3FFFFh 64/32 0 1 1 X X X
2 10000h-17FFFh | 20000h - 2FFFFh |  64/32 ol 10| x| x| x
1 08000h-0FFFFh 10000h - 1FFFFh 64/32 0 0 1 X X X
0 00000h-07FFFh | 00000h - OFFFFh |  64/32 ol o o] x| x| x
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TABLE 2B. BOTTOM BOOT BLOCK SECTOR ARCHITECTURE

ADDRESS RANGE SESCIJZTSR
Sector (XlG) (X8) (Kbytes/ Al7 | A16 | A15 | A14 | A13 | Al2

Kwords)
10 38000h-3FFFFh 70000h —7FFFFh 64/32 1 1 1 X X X
9 30000h-37FFFh | 60000h — 6FFFFh | 64/32 1 1o | x| x| x
8 28000h-2FFFFh 50000h — 5FFFFh 64/32 1 0 1 X X X
7 20000h-27FFFh 40000h — 4FFFFh 64/32 1 0 0 X X X
6 18000h-1FFFFh 30000h — 3FFFFh 64/32 0 1 1 X X X
5 10000h-17FFFh 20000h — 2FFFFh 64/32 0 1 0 X X X
4 08000h-0FFFFh 10000h — 1FFFFh 64/32 0 0 1 X X X
3 04000h-07FFFh | 08000h — OFFFFh | 32/16 o|lo|o]| 1] x]|Xx
2 03000h-03FFFh | 06000h — 07FFFh 8/4 o|lo|o|o|1]1
1 02000h-02FFFh | 04000h — O5FFFh 8/4 o|lo|o|ol|1]o0
0 00000h-01FFFh | 00000h — 03FFFh 16/8 ol o o] o] o] x
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PRODUCT SELECTOR GUIDE

Product Number EN29LV400A
. Regulated Voltage Range: Vcc=3.0-3.6 V -45R -55R
Speed Opt
peed Lption Full Voltage Range: Vcc=2.7 - 3.6 V -70 -90
Max Access Time, ns (tacc) 45 55 70 90
Max CE# Access, ns (tce) 45 55 70 920
Max OE# Access, ns (toe) 25 30 30 35
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TABLE 3. OPERATING MODES
4M FLASH ER MODE TABLE
DQ8-DQ15
Byte# | Byte#
Operation CE# OE# | WE# | Reset# AO0-Al17 | DQO-DQ7 | =V, =V,
Read L L H H AN Dout Dout ngh-Z
Write L H L H AN Dy Din High-Z
CMOS Standby | V. £0.3V | X X Vee £0.3V | X High-Z High-Z | High-Z
TTL Standby H X X H X High-Z High-Z | High-Z
Output Disable L H H H X High-Z High-Z | High-Z
Hardware Reset | X X X L X High-Z High-Z | High-Z
Temporary
Sector
Unprotect X X X Vb AN Din Dy X
Notes:
L=logic low= V,, H=Logic High= Vi4, Vip =11 + 0.5V, X=Don'’t Care (either L or H, but not floating!),
Di=Data In, Doyr=Data Out, An=Address In
TABLE 4. DEVICE IDENTIFICTION (Autoselect Codes)
4AM FLASH MANUFACTURER/DEVICE ID TABLE
Description Mode | — — | —| A17 | A11 | A9° | A8 | A7 | A6 | A5 | AL | AO | DQS8 DQ7 to
CE OE | WE to to to to DQO
Al2 [ Al10 A2 DQ15
'\E":rr]‘”fa"t”rer ID: Ll L |H| X | X |Ve|H]|x]|L|x]|L|lL] x 1Ch
Device ID Word L L H X % | v wlxlolx!oly 22h BYh
e Byte | L | L | H ® X Boh
Device ID Word L L H X X v X X L X L H 22h BAh
m,)m % leye | L | L | H " X BAh
01h
Sector Protection (Protected)
Verification L L H | SA Xof Ve | Xop X Lo X Hop L X 00h
(Unprotected)
Note:

1. If a manufacturing ID is read with A8=L, the chip will output a configuration code 7Fh. A further Manufacturing ID must be read

with A8=H.

2. A9 = VID is for HV A9 Autoselect mode only. A9 must be < Vcc (CMOS logic level) for Command Autoselect Mode.
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USER MODE DEFINITIONS
Word / Byte Configuration

The signal set on the BYTE# Pin controls whether the device data I/O pins DQ15-DQO0 operate in the
byte or word configuration. When the Byte# Pin is set at logic ‘1’, then the device is in word
configuration, DQ15-DQO are active and are controlled by CE# and OE#.

On the other hand, if the Byte# Pin is set at logic ‘0’, then the device is in byte configuration, and only
data 1/0 pins DQO-DQ7 are active and controlled by CE# and OE#. The data 1/0O pins DQ8-DQ14 are
tri-stated, and the DQ15 pin is used as an input for the LSB (A-1) address function.

Standby Mode

The EN29LV400A has a CMOS-compatible standby mode, which reduces the current to < 1pA (typical).
It is placed in CMOS-compatible standby when the CE# pin is at Ve £ 0.5. RESET# and BYTE# pin
must also be at CMOS input levels. The device also has a TTL-compatible standby mode, which
reduces the maximum Vcccurrent to < ImA. It is placed in TTL-compatible standby when the CE# pin
is at Vi5. When in standby modes, the outputs are in a high-impedance state independent of the OE#
input.

Read Mode

The device is automatically set to reading array data after device power-up. No commands are required
to retrieve data. The device is also ready to read array data after completing an Embedded Program or
Embedded Erase algorithm.

After the device accepts an Erase Suspend command, the device enters the Erase Suspend mode.
The system can read array data using the standard read timings, except that if it reads at an address
within erase-suspended sectors, the device outputs status data. After completing a programming
operation in the Erase Suspend mode, the system may once again read array data with the same
exception. See “Erase Suspend/Erase Resume Commands” for more additional information.

The system must issue the reset command to re-enable the device for reading array data if DQ5 goes
high, or while in the autoselect mode. See the “Reset Command” additional details.

Output Disable Mode

When the OE# pin is at a logic high level (Viy), the output from the EN29LV400A is disabled. The
output pins are placed in a high impedance state.

Auto Select Identification Mode

The autoselect mode provides manufacturer and device identification, and sector protection verification,
through identifier codes output on DQ15-DQO0. This mode is primarily intended for programming
equipment to automatically match a device to be programmed with its corresponding programming
algorithm. However, the autoselect codes can also be accessed in-system through the command
register.

When using programming equipment, the autoselect mode requires Vp (10.5V to 11.5 V) on address
pin A9. Address pins A8, A6, Al, and A0 must be as shown in Autoselect Codes table. In addition,
when verifying sector protection, the sector address must appear on the appropriate highest order
address bits. Refer to the corresponding Sector Address Tables. The Command Definitions table
shows the remaining address bits that are don’t-care. When all necessary bits have been set as
required, the programming equipment may then read the corresponding identifier code on DQ15-DQO.

To access the autoselect codes in-system; the host system can issue the autoselect command via the
command register, as shown in the Command Definitions table. This method does not require V|p. See
“Command Definitions” for details on using the autoselect mode.
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Write Mode

Write operations, including programming data and erasing sectors of memory, require the host system
to write a command or command sequence to the device. Write cycles are initiated by placing the byte
or word address on the device’s address inputs while the data to be written is input on DQ[7:0] in Byte
Mode (BYTE# = L) or on DQ[15:0] in Word Mode (BYTE# = H). The host system must drive the CE#
and WE# pins Low and the OE# pin high for a valid write operation to take place. All addresses are
latched on the falling edge of WE# and CE#, whichever happens later. All data is latched on the rising
edge of WE# or CE#, whichever happens first. The system is not required to provide further controls or
timings. The device automatically provides internally generated program / erase pulses and verifies the
programmed /erased cells’ margin. The host system can detect completion of a program or erase
operation by observing the RY/BY# pin, or by reading the DQJ[7] (Data# Polling) and DQ[6] (Toggle)
status bits.

The ‘Command Definitions’ section of this document provides details on the specific device commands
implemented in the EN29LV400A.

Sector Protection/Unprotection

The hardware sector protection feature disables both program and erase operations in any sector. The
hardware sector unprotection feature re-enables both program and erase operations in previously protected
sectors.

There are two methods to enabling this hardware protection circuitry. The first one requires only that
the RESET# pin be at V|5 and then standard microprocessor timings can be used to enable or disable

this feature. See Flowchart 7a and 7b for the algorithm and Figure 12 for the timings.
When doing Sector Unprotect, all the other sectors should be protected first.

The second method is meant for programming equipment. This method requires V| be applied to both

OE# and A9 pin and non-standard microprocessor timings are used. This method is described in a
separate document called EN29LV400A Supplement, which can be obtained by contacting a
representative of Eon Silicon Devices, Inc.

Temporary Sector Unprotect

Start

This feature allows temporary unprotection of previously protected
sector groups to change data while in-system. The Sector Reset#=Vp (note 1)
Unprotect mode is activated by setting the RESET# pin to Vp.
During this mode, formerly protected sectors can be programmed
or erased by simply selecting the sector addresses. Once is
removed from the RESET# pin, all the previously protected sectors
are protected again. See accompanying figure and timing Reset#=V,
diagrams for more details.

Operations

Notes:
1. All protected sectors unprotected. Temporary Sector

2. Previously protected sectors protected | Unprotect Completed (ote 2)
again.

Perform Erase or Program >

Automatic Sleep Mode

The automatic sleep mode minimizes Flash device energy consumption. The device automatically
enables this mode when addresses remain stable for t,.. + 30ns. The automatic sleep mode is
independent of the CE#, WE# and OE# control signals. Standard address access timings provide new
data when addresses are changed. While in sleep mode, output is latched and always available to the
system. ICC, in the DC Characteristics table represents the automatic sleep more current specification.
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Hardware Data Protection

The command sequence requirement of unlock cycles for programming or erasing provides data
protection against inadvertent writes as seen in the Command Definitions table. Additionally, the
following hardware data protection measures prevent accidental erasure or programming, which might
otherwise be caused by false system level signals during Vcc power up and power down transitions, or
from system noise.

Low Vcc Write Inhibit

When Vcc is less than V ko, the device does not accept any write cycles. This protects data during Vcc
power up and power down. The command register and all internal program/erase circuits are disabled,
and the device resets. Subsequent writes are ignored until Vcc is greater than V xo. The system must
provide the proper signals to the control pins to prevent unintentional writes when Vcc is greater than
Viko-

Write Pulse “Glitch” protection

Noise pulses of less than 5 ns (typical) on OE#, CE# or WE# do not initiate a write cycle.

Logical Inhibit

Write cycles are inhibited by holding any one of OE# = V|, CE# = V|4, or WE# = V4. To initiate a write
cycle, CE# and WE# must be a logical zero while OE# is a logical one. If CE#, WE#, and OE# are all
logical zero (not recommended usage), it will be considered a read.

Power-up Write Inhibit

During power-up, the device automatically resets to READ mode and locks out write cycles. Even with
CE# =V, WE# = V,_ and OE# = V, the device will not accept commands on the rising edge of WE#.
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COMMAND DEFINITIONS

The operations of the EN29LV400A are selected by one or more commands written into the
command register to perform Read/Reset Memory, Read ID, Read Sector Protection, Program,
Sector Erase, Chip Erase, Erase Suspend and Erase Resume. Commands are made up of data
sequences written at specific addresses via the command register. The sequences for the specified
operation are defined in the Command Definitions table (Table 5). Incorrect addresses, incorrect data
values or improper sequences will reset the device to Read Mode.

Table 5. EN29LV400A Command Definitions

Bus Cycles
[%]
Command % 1st 2nd Srd 4th 5th 6th
Sequence 3 Cycle Cycle Cycle Cycle Cycle Cycle
Addr | Data | Addr | Data | Addr | Data | Addr | Data Addr | Data | Addr | Data
Read 1 RA RD
Reset 1 XXX FO
Word 555 2AA 555 100 | 1C
:\éanufacturer 4 AA 55 90
Byte AAA 555 AAA 200 | 1C
+ | Device ID Word 555 2AA 555 X01 | 22B9
5} 4 AA
% Top Boot Byte AAA 555 55 AAA %0 X02 | B9
2 -
% Device ID Word 4 555 AA 2AA 55 555 90 X01 | 22BA
& | Bottom Boot | Byte AAA 555 AAA X02 [ BA
2AA (SA) | XX00
Sector Protect Word 555 555 X02 | XX01
Verify 4 AA 55 90 Ay Too
Byte AAA 555 AAA X04 o1
Program \évy‘i;d 4 255 1 an §§5A 55 iii A0 |PAa | PD
. Word 555 2AA 555 555 2AA 555
Chip Erase Byte 6 AA c55 55 ARA 80 ARA AA t55 55 ARA 10
Word 555 2AA 555 555 2AA
Sector Erase Byte 6 AA 555 55 ARA 80 AAA AA 555 55 SA 30
Erase Suspend 1 xxx | BO
Erase Resume 1 XXX 30

Address and Data values indicated in hex

RA = Read Address: address of the memory location to be read. This is a read cycle.

RD = Read Data: data read from location RA during Read operation. This is a read cycle.

PA = Program Address: address of the memory location to be programmed. X = Don’t-Care

PD = Program Data: data to be programmed at location PA

SA = Sector Address: address of the Sector to be erased or verified. Address bits A17-A12 uniquely select any Sector.

Reading Array Data

The device is automatically set to reading array data after power up. No commands are required to
retrieve data. The device is also ready to read array data after completing an Embedded Program or
Embedded Erase algorithm.

Following an Erase Suspend command, Erase Suspend mode is entered. The system can read array
data using the standard read timings, with the only difference in that if it reads at an address within
erase suspended sectors, the device outputs status data. After completing a programming operation in
the Erase Suspend mode, the system may once again read array data with the same exception.

The Reset command must be issued to re-enable the device for reading array data if DQ5 goes high, or
while in the autoselect mode. See next section for details on Reset.
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Reset Command

Writing the reset command to the device resets the device to reading array data. Address bits are don't-
care for this command.

The reset command may be written between the sequence cycles in an erase command sequence
before erasing begins. This resets the device to reading array data. Once erasure begins, however, the
device ignores reset commands until the operation is complete. The reset command may be written
between the sequence cycles in a program command sequence before programming begins. This
resets the device to reading array data (also applies to programming in Erase Suspend mode). Once
programming begins, however, the device ignores reset commands until the operation is complete.

The reset command may be written between the sequence cycles in an autoselect command sequence.
Once in the autoselect mode, the reset command must be written to return to reading array data (also
applies to autoselect during Erase Suspend).

If DQ5 goes high during a program or erase operation, writing the reset command returns the device to
reading array data (also applies during Erase Suspend).

Autoselect Command Sequence

The autoselect command sequence allows the host system to access the manufacturer and devices
codes, and determine whether or not a sector is protected. The Command Definitions table shows the
address and data requirements. This is an alternative to the method that requires V\p on address bit A9
and is intended for PROM programmers.

Two unlock cycles followed by the autoselect command initiate the autoselect command sequence.
Autoselect mode is then entered and the system may read at addresses shown in Table 4 any number
of times, without needing another command sequence.

The system must write the reset command to exit the autoselect mode and return to reading array data.

Word / Byte Programming Command

The device may be programmed by byte or by word, depending on the state of the Byte# Pin.
Programming the EN29LV400A is performed by using a four bus-cycle operation (two unlock write
cycles followed by the Program Setup command and Program Data Write cycle). When the program
command is executed, no additional CPU controls or timings are necessary. An internal timer
terminates the program operation automatically. Address is latched on the falling edge of CE# or WE#,
whichever is last; data is latched on the rising edge of CE# or WE#, whichever is first.

Programming status may be checked by sampling data on DQ7 (DATA# polling) or on DQ6 (toggle bit).
When the program operation is successfully completed, the device returns to read mode and the user
can read the data programmed to the device at that address. Note that data can not be programmed
from a 0 to a 1. Only an erase operation can change a data from 0 to 1. When programming time limit
is exceeded, DQ5 will produce a logical “1” and a Reset command can return the device to Read mode.

Chip Erase Command

Chip erase is a six-bus-cycle operation. The chip erase command sequence is initiated by writing two
unlock cycles, followed by a set-up command. Two additional unlock write cycles are then followed by
the chip erase command, which in turn invokes the Embedded Erase algorithm. The device does not
require the system to preprogram prior to erase. The Embedded Erase algorithm automatically
preprograms and verifies the entire memory for an all zero data pattern prior to electrical erase. The
system is not required to provide any controls or timings during these operations. The Command
Definitions table shows the address and data requirements for the chip erase command sequence.

Any commands written to the chip during the Embedded Chip Erase algorithm are ignored.
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The system can determine the status of the erase operation by using DQ7, DQ6, or DQ2. See “Write
Operation Status” for information on these status bits. When the Embedded Erase algorithm is
complete, the device returns to reading array data and addresses are no longer latched.

Flowchart 4 illustrates the algorithm for the erase operation. See the Erase/Program Operations tables
in “AC Characteristics” for parameters, and to the Chip/Sector Erase Operation Timings for timing
waveforms.

Sector Erase Command Sequence

Sector erase is a six bus cycle operation. The sector erase command sequence is initiated by writing
two un-lock cycles, followed by a set-up command. Two additional unlock write cycles are then followed
by the address of the sector to be erased, and the sector erase command. The Command Definitions
table shows the address and data requirements for the sector erase command sequence.

Once the sector erase operation has begun, only the Erase Suspend command is valid. All other
commands are ignored.

When the Embedded Erase algorithm is complete, the device returns to reading array data and
addresses are no longer latched. The system can determine the status of the erase operation by using
DQ7, DQ6, or DQ2. Refer to “Write Operation Status” for information on these status bits. Flowchart 4
illustrates the algorithm for the erase operation. Refer to the Erase/Program Operations tables in the
“AC Characteristics” section for parameters, and to the Sector Erase Operations Timing diagram for
timing waveforms.

Erase Suspend / Resume Command

The Erase Suspend command allows the system to interrupt a sector erase operation and then read
data from, or program data to, any sector not selected for erasure. This command is valid only during
the sector erase operation. The Erase Suspend command is ignored if written during the chip erase
operation or Embedded Program algorithm. Addresses are don't-cares when writing the Erase
Suspend command.

When the Erase Suspend command is written during a sector erase operation, the device requires a
maximum of 20 us to suspend the erase operation.

After the erase operation has been suspended, the system can read array data from or program data to
any sector not selected for erasure. (The device “erase suspends” all sectors selected for erasure.)
Normal read and write timings and command definitions apply. Reading at any address within erase-
suspended sectors produces status data on DQ7-DQO0. The system can use DQ7, or DQ6 and DQ2
together, to determine if a sector is actively erasing or is erase-suspended. See “Write Operation
Status” for information on these status bits.

After an erase-suspended program operation is complete, the system can once again read array data
within non-suspended sectors. The system can determine the status of the program operation using the
DQ7 or DQ6 status bits, just as in the standard program operation. See “Write Operation Status” for
more information. The Autoselect command is not supported during Erase Suspend Mode.

The system must write the Erase Resume command (address bits are don’t-care) to exit the erase
suspend mode and continue the sector erase operation. Further writes of the Resume command are
ignored. Another Erase Suspend command can be written after the device has resumed erasing.
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WRITE OPERATION STATUS
DQ7: DATA# Polling

The EN29LV400A provides DATA# polling on DQ7 to indicate the status of the embedded operations.
The DATA# polling feature is active during the embedded Programming, Sector Erase, Chip Erase, and
Erase Suspend. (See Table 6)

When the embedded Programming is in progress, an attempt to read the device will produce the
complement of the data written to DQ7. Upon the completion of the embedded Programming, an
attempt to read the device will produce the true data written to DQ7. For the embedded Programming,
DATA# polling is valid after the rising edge of the fourth WE# or CE# pulse in the four-cycle sequence.

When the embedded Erase is in progress, an attempt to read the device will produce a “0” at the DQ7
output. Upon the completion of the embedded Erase, the device will produce the “1” at the DQ7 output
during the read cycles. For Chip Erase, the DATA# polling is valid after the rising edge of the sixth WE#
or CE# pulse in the six-cycle sequence. DATA# polling is valid after the last rising edge of WE# or CE#
pulse for chip erase or sector erase.

DATA# Polling must be performed at any address within a sector that is being programmed or erased
and not a protected sector. Otherwise, DATA# polling may give an inaccurate result if the address used
is in a protected sector.

Just prior to the completion of the embedded operations, DQ7 may change asynchronously when the
output enable (OE#) is low. This means that the device is driving status information on DQ7 at one
instant of time and valid data at the next instant of time. Depending on when the system samples the
DQ7 output, it may read the status of valid data. Even if the device has completed the embedded
operations and DQ7 has a valid data, the data output on DQO-DQ6 may be still invalid. The valid data
on DQO-DQ7 will be read on the subsequent read attempts.

The flowchart for DATA# polling (DQ7) is shown on Flowchart 5. The DATA# polling (DQ7) timing
diagram is shown in Figure 8.

RY/BY#: Ready/Busy Status output

The RY/BY# is a dedicated, open-drain output pin that indicates whether an Embedded Algorithm is in
progress or completed. The RY/BY# status is valid after the rising edge of the final WE# pulse in the
command sequence. Since RY/BY# is an open-drain output, several RY/BY# pins can be tied together
in parallel with a pull-up resistor to Vcc.

In the output-low period, signifying Busy, the device is actively erasing or programming. This includes
programming in the Erase Suspend mode. If the output is high, signifying the Ready, the device is
ready to read array data (including during the Erase Suspend mode), or is in the standby mode.

DQ6: Toggle Bit |

The EN29LV400A provides a “Toggle Bit” on DQ6 to indicate the status of the embedded programming
and erase operations. (See Table 6)

During an embedded Program or Erase operation, successive attempts to read data from the device at
any address (by active OE# and CE#) will result in DQ6 toggling between “zero” and “one”. Once the
embedded Program or Erase operation is completed, DQ6 will stop toggling and valid data will be read
on the next successive attempts. During embedded Programming, the Toggle Bit is valid after the rising
edge of the fourth WE# pulse in the four-cycle sequence. During Erase operation, the Toggle Bit is valid
after the rising edge of the sixth WE# pulse for sector erase or chip erase.
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In embedded Programming, if the sector being written to is protected, DQ6 will toggles for about 2 pus,
then stop toggling without the data in the sector having changed. In Sector Erase or Chip Erase, if all
selected sectors are protected, DQ6 will toggle for about 100 us. The chip will then return to the read
mode without changing data in all protected sectors.

The flowchart for the Toggle Bit (DQ6) is shown in Flowchart 6. The Toggle Bit timing diagram is shown
in Figure 9.

DQ5: Exceeded Timing Limits

DQ5 indicates whether the program or erase time has exceeded a specified internal pulse count limit.
Under these conditions DQ5 produces a “1.” This is a failure condition that indicates the program or
erase cycle was not successfully completed. Since it is possible that DQ5 can become a 1 when the
device has successfully completed its operation and has returned to read mode, the user must check
again to see if the DQ6 is toggling after detecting a “1” on DQ5.

The DQ5 failure condition may appear if the system tries to program a “1” to a location that is previously
programmed to “0.” Only an erase operation can change a “0” back to a “1.” Under this condition,
the device halts the operation, and when the operation has exceeded the timing limits, DQ5 produces a
“1.” Under both these conditions, the system must issue the reset command to return the device to
reading array data.

DQ3: Sector Erase Timer

After writing a sector erase command sequence, the output on DQ3 can be used to determine whether
or not an erase operation has begun. (The sector erase timer does not apply to the chip erase
command.) When sector erase starts, DQ3 switches from “0” to “1.” This device does not support
multiple sector erase command sequences so it is not very meaningful since it immediately shows as a
“1” after the first 30h command. Future devices may support this feature.

DQ2: Erase Toggle Bit Il

The “Toggle Bit” on DQ2, when used with DQ6, indicates whether a particular sector is actively erasing
(that is, the Embedded Erase algorithm is in progress), or whether that sector is erase-suspended.
Toggle Bit 1l is valid after the rising edge of the final WE# pulse in the command sequence. DQ2
toggles when the system reads at addresses within those sectors that have been selected for erasure.
(The system may use either OE# or CE# to control the read cycles.) But DQ2 cannot distinguish
whether the sector is actively erasing or is erase-suspended. DQG6, by comparison, indicates whether
the device is actively erasing, or is in Erase Suspend, but cannot distinguish which sectors are selected
for erasure. Thus, both status bits are required for sector and mode information. Refer to the following
table to compare outputs for DQ2 and DQ6.

Flowchart 6 shows the toggle bit algorithm, and the section “DQ2: Toggle Bit” explains the algorithm.
See also the “DQ6: Toggle Bit I” subsection. Refer to the Toggle Bit Timings figure for the toggle bit
timing diagram. The DQ2 vs. DQ6 figure shows the differences between DQ2 and DQ6 in graphical
form.

Reading Toggle Bits DQ6/DQ2

Refer to Flowchart 6 for the following discussion. Whenever the system initially begins reading toggle
bit status, it must read DQ7-DQO at least twice in a row to determine whether a toggle bit is toggling.
Typically, a system would note and store the value of the toggle bit after the first read. After the second
read, the system would compare the new value of the toggle bit with the first. If the toggle bit is not
toggling, the device has completed the program or erase operation. The system can read array data on
DQ7-DQO on the following read cycle.
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However, if after the initial two read cycles, the system determines that the toggle bit is still toggling, the
system also should note whether the value of DQ5 is high (see the section on DQ5). If it is, the system
should then determine again whether the toggle bit is toggling, since the toggle bit may have stopped
toggling just as DQ5 went high. If the toggle bit is no longer toggling, the device has successfully
completed the program or erase operation. If it is still toggling, the device did not complete the
operation successfully, and the system must write the reset command to return to reading array data.

The remaining scenario is that the system initially determines that the toggle bit is toggling and DQ5
has not gone high. The system may continue to monitor the toggle bit and DQ5 through successive
read cycles, determining the status as described in the previous paragraph. Alternatively, it may choose
to perform other system tasks. In this case, the system must start at the beginning of the algorithm
when it returns to determine the status of the operation (top of Flowchart 6).

Write Operation Status

Operation DQ7 DQ6 DQ5 DQ3 DQ2 RY/BY#
Embedded Program No
St,\zjln(;ard Algorithm DQ7# | Toggle 0 N/A toggle 0
ode Embedded Erase Algorithm 0 Toggle 0 1 Toggle 0
Reading within Erase No
Erase Suspended Sector 1 Toggle 0 N/A Toggle L
Suspend | Reading within Non-Erase Data Data Data Data Data 1
Mode Suspended Sector
Erase-Suspend Program DQ7# | Toggle 0 N/A N/A 0
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Table 6. Status Register Bits

DQ Name Logic Level Definition
qr Erase Complete or
erase Sector in Erase suspend
‘0’ Erase On-Going
7 DATA# Program Complete or
POLLING DQ7 data of non-erase Sector
during Erase Suspend
DQ7# Program On-Going
-1-0-1-0-1-0-1-’ Erase or Program On-going
TOGGLE DQ6 Read during Erase Suspend
6
BIT
1-1-1-1-1-1-1-" Erase Complete
5 ERROR BIT ‘7 Program or Erase Erro_r
‘0’ Program or Erase On-going
ERASE ‘1 Erase operation start
3 TIME BIT ‘0 Erase timeout period on-going
Chip Erase, Erase or Erase
suspend on currently
addressed
Sector. (When DQ5=1, Erase
TOGGLE Error due to currently

2 -1-0-1-0-1-0-1- addressed Sector. Program
BIT .
during Erase Suspend on-
going at current address

Erase Suspend read on
DQ2 non Erase Suspend Sector

Notes:
DQ7 DATA# Polling: indicates the P/E C status check during Program or Erase, and on completion before checking bits DQ5 for
Program or Erase Success.

DQ6 Toggle Bit: remains at constant level when P/E operations are complete or erase suspend is acknowledged. Successive
reads output complementary data on DQ6 while programming or Erase operation are on-going.

DQ5 Error Bit: set to “1” if failure in programming or erase

DQ3 Sector Erase Command Timeout Bit: Operation has started. Only possible command is Erase suspend (ES).

DQ2 Toggle Bit: indicates the Erase status and allows identification of the erased Sector.
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EMBEDDED ALGORITHMS

Flowchart 1. Embedded Program

START

v

Write Program
Command Sequence
- (shown below)

v

Data# Poll Device

v

Last

Address?

A

Increment
Address

Programming Done

Flowchart 2. Embedded Program Command Sequence
See the Command Definitions section for more information on WORD mode.

555H / AAH

v

2AAH / 55H

v

555H / AOH

v

PROGRAM ADDRESS / PROGRAM DATA
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Flowchart 3. Embedded Erase

START

v

Write Erase
Command Sequence

v

A 4

No

Data Poll from
System or Toggle Bit
successfully
completed

Yes

Erase Done

Flowchart 4. Embedded Erase Command Sequence

See the Command Definitions section for more information on WORD mode.

Chip Erase

555H/AAH

v

2AAH/55H

v

555H/80H

v

555H/AAH

v

2AAH/55H

v

555H/10H

Sector Erase

555H/AAH

v

2AAH/55H

v

555H/80H

v

555H/AAH

v

2AAH/55H

v

Sector Address/30H




EN29LV400A

Flowchart 5. DATA# Polling Start
Algorithm ¢
N Read Data
No
Read Data (1)
Notes:

(1) This second read is necessary in case the
first read was done at the exact instant when
the status data was in transition.

Flowchart 6. Toggle Bit Algorithm

Notes:

(2) This second set of reads is necessary in case
the first set of reads was done at the exact
instant when the status data was in transition.

> Read Data twice

DQ7 = Data?

No

Fail

Pass

Start

v

Read Data twice (2)

DQ6 = Toggle?

Yes

Fail

Pass
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Temporary Sector
Unprotect Mode

Flowchart 7a. In-System Sector Protect Flowchart

START

PLSCNT =1

I
RESET# = Vpp

[
Wait 1 ps

First Write
Cycle =
60h?

Set up sector

address <

Sector Protect: Write 60h
to sector addr with
A6=0,A1=1,A0=0

Wait 150 ps

Increment
PLSCNT

Verify Sector Protect:
Write 40h to sector
address with
A6=0,A1=1,A0=0

No

Yes

Wait 0.4 ps

Read from sector
address with
A6=0,A1=1,A0=0

Device failed

Sector Protect
Algorithm

Data = 01h?

lYes

Protect another

Yes

Reset
PLSCNT

=1

sector?

Remove Vp
from RESET#

Write reset
command

Sector Protect
complete
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Flowchart 7b. In-System Sector Unprotect Flowchart

START
PLSCNT =1
Protect all sectors: I
The indicated portion _
of the sector protect RESET# = Vip
algorithm must be I
performed for all < Wait 1 uS
unprotected sectors
prior to issuing the
first sector unprotect
aadress (see No Temporary Sector
Diagram 7a.) First Write:  \y——p» Unpﬁoteg Mode
Cycle = 60h?%,
No
All sectors
protected?
Yes
Set up first sector
address
Sector Unprotect: Write 60H to
— sector address with A6 = 1,
Al=1,A0=0
Wait 15 ms
Verify Sector Unprotect:
Write 40h to sector address <
with A6 =1, A1=1, A0 =0
Increment
PLSCNT |
A Wait 0.4 uS
Read from sector address with
A6=1,A1=1,A0=0
No
No
PLSCCNT = Data = 00h? Set up next sector
+— ata
1000? address
A
Sector l Yes
Unprotect
i Device failed Last sector
Algorlthm verified?

| Yes
Remove Vipfrom [ Write reset —  Sector Unprotect
RESET# command complete
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Table 7. DC Characteristics

(Ta=0°Cto 70°C or - 40°C to 85°C; V¢ = 2.7-3.6V)

Symbol Parameter Test Conditions Min Typ Max Unit
I Input Leakage Current oV< VN £ Vee +1 HA
ILo Output Leakage Current 0V< VouT < Vee +1 HA
Supply Current (read) TTL 14 mA
CE# =V, OE# = V|H;
read) CMOS Byte 12 mA
lcc1 (read) yt f = EMHz
(read) CMOS Word 7 12 mA
CE# = V|H,
Supply Current (Standby - TTL) BYTE# = RESET# = 0.4 1.0 mA
Vce £ 0.3V
Icc2 (Note 1)
CE# =BYTE# =
Supply Current (Standby - CMOS) | RESET# = Vcc + 0.3V 1 5.0 HA
(Note 1)
Byte program, Sector or
Iccs Supply Current (Program or Erase) | Chip Erase in progress 15 30 mA
ViH=Vcc £ 0.3V
| i 1 5.0 A
cc4 Automatic Sleep Mode ViL = Vss 0.3V H
ViL Input Low Voltage -0.5 0.8 \
. 0.7 x Vce +
VIH Input High Voltage Vee 0.3 \%
VoL Output Low Voltage loL = 4.0 mA 0.45 \
Output High Voltage TTL IoH = -2.0 mA Oé%cscx \Y
VoH Vee -
Output High Voltage CMOS loH = -100 pA, 0.4V \
ViD A9 Voltage (Electronic Signature) 105 11.5
D A9 Current (Electronic Signature) A9 =Vp 100 HA
Supply voltage (Erase and
Viko Program lock-out) 2.3 2.5 v
Notes

1. BYTE# pin can also be GND + 0.3V. BYTE# and RESET# pin input buffers are always enabled so that they
draw power if not at full CMOS supply voltages.
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Test Conditions

Device Under Test

L]

33V

% 2.7kQ

CL

Y4

Note: Diodes are IN3064 or equivalent

Test Specifications

6.2 kQ)

Test Conditions -45R -55R -70 -90 Unit
Output Load 1 TTL Gate
Output Load Capacitance, C. 30 30 30 100 pF
Input Rise and Fall times 5 5 5 5 ns
Input Pulse Levels 0.0-3.0 0.0-3.0 0.0-3.0 0.0-3.0 V
O“tp“:et][g‘r'gr?czfsgfmem 15 15 15 15 v
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AC CHARACTERISTICS
Hardware Reset (Reset#)

Parameter Description Test Speed options Unit
Std Setup | -45R | -55R | -70 | -90
¢ Reset# Pin Low to Read or Write Max 20 s
READY Embedded Algorithms H
Reset# Pin Low to Read or Write
tReADY Non Embedded Algorithms Max 500 ns
trp Reset# Pulse Width Min 500 nS
tru Reset# High Time Before Read Min 50 nsS

Reset# Timings

RY/BY#
oV

CE#
OE#

—\ -
RESET# L _Z

trp

A A
vy

treaDy

Reset Timings NOT During Automatic Algorithms

RY/BY# /

trREADY

/4
CE#
OE# 4 _I

y/4
\ V4
RESET# N
< trp > trH —_—

Reset Timings During Automatic Algorithms

A

A 4
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AC CHARACTERISTICS
Word / Byte Configuration (Byte#)

Std Speed Unit
Parameter Description -45R | -55R -70 -90
tecs Byte# to CE# switching setup time Min 0 0 0 0 ns
tcen CE# to Byte# switching hold time Min 0 0 0 0 ns
treH RY/BY# to Byte# switching hold time Min 0 0 0 0 ns
CE# \ /
\ /
OE#
- R
Byte# >§ §<
L i
—>
tecs teen «—

Byte# timings for Read Operations

\ y/

V4

AN

L/

Bvtes >§L V4 -§<
e
4 c y/4 -

77

CE# x

treH —
tacs

RY/BY#

Byte# timings for Write Operations

Note: Switching BYTE# pin not allowed during embedded operations
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Table 8. AC CHARACTERISTICS

Read-only Operations Characteristics

Parameter .

Symbols Test Speed Options
JEDEC Standard | Description Setup -45R | -55R -70 -90 | Unit
tavav tre Read Cycle Time Min 45 55 70 90 ns
tavov tacc Address to Output Delay CE#=V, [Max | 45 55 70 90 ns

OE#= V||_
teLov tce Chip Enable To Output Delay OE#=V, [Max| 45 55 70 90 ns
teLov | toe Output Enable to Output Delay Max | 25 30 30 35 ns
teHoz tor Chip Enable to Output High Z Max | 10 15 20 20 ns
tehoz | tor Output Enable to Output High Z Max | 10 15 20 20 ns
t t Output Hold Time from Min 0 0 0 0 ns
AXQX OH Addresses, CE# or OE#,
whichever occurs first

Notes:
For -45R,-55R,70 Vcc = 3.0V + 5%
Output Load : 1 TTL gate and 30pF
Input Rise and Fall Times: 5ns
Input Rise Levels: 0.0 V to Vcc
Timing Measurement Reference Level, Input and Output: 1.5V

For all others: Vce = 3.0V £ 5%
Output Load: 1 TTL gate and 100 pF
Input Rise and Fall Times: 5 ns
Input Pulse Levels: 0.0 V to Vcc
Timing Measurement Reference Level, Input and Output: 1.5V

< tre >
Addresses X: Addresses Stable X
—tcc——»
CE# \T _

tog
o \k - |
toen
WE#
—lce—n ton
l—

—
Outputs { Output Valid A} HIGH Z
4
Reset# _/
RY/BY#
ov

Figure 5. AC Waveforms for READ Operations
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Table 9. AC CHARACTERISTICS

Write (Erase/Program) Operations

Parameter _
Symbols Speed Options
JEDEC | Standard | Description -45R -55R -70 -90 Unit
Tavav twe Write Cycle Time Min 45 55 70 90 ns
tavwiL tas Address Setup Time Min 0 0 0 0 ns
twiax tan Address Hold Time Min 35 45 45 45 ns
tovwH Ips Data Setup Time Min 20 25 30 45 ns
twHDX toH Data Hold Time Min 0 0 0 0 ns
toes Output Enable Setup Time Min 0 0 0 0 ns
Min 0 0 0 0 ns
t Output Enable To R?:dand
OEH Hold Time ggie an Min 10 10 10 10 ns
Data# Polling

Read Recovery Time before

torwe | ToHwL | write (OE# High to WE# Low) | ™M™ 0 0 0 0 ns
teLwe tcs CE# SetupTime Min 0 0 0 0 ns
twHEH tcH CE# Hold Time Min 0 0 0 0 ns
twiwH twp Write Pulse Width Min 25 30 35 45 ns
twHbL twpH Write Pulse Width High Min 20 20 20 20 ns
t ¢ Programming Operation Typ 8 8 8 8 s
WHWHL [ "WHWH1 (Word AND Byte Mode)
Max 300 300 300 300 us
twHwH2 | twHwH2 Sector Erase Operation Typ 05 0.5 05 0.5 s
tves Vce Setup Time Min 50 50 50 50 s
tvibr Rise Time to Vip Min 500 500 500 500 ns

tBusy | WE# High to RY/BY# Low Min 45 55 70 90 ns
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Table 10. AC CHARACTERISTICS

Write (Erase/Program) Operations
Alternate CE# Controlled Writes

P;;%ngﬁtltser Speed Options

JEDEC | Standard | Description -45R -55R -70 -90 Unit
tavav twe Write Cycle Time Min 45 55 70 20 ns
taveL tas Address Setup Time Min 0 0 0 0 ns
teLax tan Address Hold Time Min 35 45 45 45 ns
{bveEH {bs Data Setup Time Min 20 25 30 45 ns
teHDX toH Data Hold Time Min 0 0 0 0 ns
toes Output Enable Setup Time Min 0 0 0 0 ns

toen ggrg%igable $§§sle _ Min 0 0 0 0 ns

Data# Polling Min 10 10 10 10 ns

tGHEL tGHEL Read Recovery Time before Min 0 0 0 0 ns

Write (OE Highto CE Low)

twier | tws WE# SetupTime Min 0 0 0 0 ns
tEHWH twH WE# Hold Time Min 0 0 0 0 ns
teLen tep Write Pulse Width Min 25 30 35 45 ns
tener | tepn Write Pulse Width High Min 20 20 20 20 ns
twHwH1 | tWHWHL | Programming Operation Typ 8 8 8 8 s
(byte AND word mode) Max | 300 | 300 | 300 | 300 us

twHwH2 | tWHWH2 | Sector Erase Operation Typ 0.5 05 05 05 S
tves Vce Setup Time Min 50 50 50 50 Us

tvior Rise Time to Vip Mn | 500 | 500 | 500 | 500 | ns
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Table 11. ERASE AND PROGRAMMING PERFORMANCE

Limits
P
arameter Tvp Mo Onit Comments
Sector Erase Time 0.5 10 sec Excludes 00H programming prior
to erasure
Chip Erase Time 5 100 sec
Byte Programming Time 8 300 us
Word Programming Time 8 300 us
Excludes system level overhead
Chip Programming | _BYt® 4.2 12.6 cec
Time Word 2.1 6.3
Erase/Program Endurance 100K cycles Minimum 100K cycles

Table 12. LATCH UP CHARACTERISTICS

Parameter Description Min Max
Input voltage with respect to Vss on all pins except I/O pins
(including A9, Reset and OE#) -1.0V 120V
Input voltage with respect to Vs on all I/O Pins -1.0V Vee+1.0V
Vcc Current -100 mA 100 mA

Note : These are latch up characteristics and the device should never be put under these conditions.
Refer to Absolute Maximum ratings for the actual operating limits.

Table 13. TSOP PIN CAPACITANCE @ 25°C, 1.0MHz

Parameter Symbol Parameter Description Test Setup Typ Max Unit
CiN Input Capacitance ViN=0 7.5 9 pF
Cout Output Capacitance Vour =0 8 10 pF
CIN2 Control Pin Capacitance VIN=0 9.5 125 pF
Table 14. DATA RETENTION
Parameter Description Test Conditions Min Unit
150°C 10 Years
Minimum Pattern Data Retention Time
125°C 20 Years
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AC CHARACTERISTICS

Figure 6. AC Waveforms for Chip/Sector Erase Operations Timings

«— e — 5 tas tan

<4— Erase Command Sequence (last 2 cycles) ——»<€—— Read Status Data (last two cycles)——»

{ p p
Addresses xt O0x2AA 7Z SA 7§< ><
0x555 for chip
CE# /_\ erase E /_\
X :

...><.......
<
>
>
<
>

>l tohwL :
OE# j oy E \ [/ \ /
twe :
_\ —> 7 y !
WE# tes | T twen (—/ E
—> '
: twhwhHz OF twhwhs —

-« 1
fos ton tusy : t
— 1 —
RY/BY# : /f

| 1

Vee 4 :
<«—»| tvcs ;

Notes:

1. SA=Sector Address (for sector erase), VA=Valid Address for reading status, D,=true data at read address.
2. V. shown only to illustrate t,.s measurement references. It cannot occur as shown during a valid command
sequence.




EN29LV400A

Figure 7. Program Operation Timings

<4— Program Command Sequence (last 2 cycles)—»<—— Program Command Sequence (last 2 cycles)—»

— twe —— |etas Ty

"‘ tves
Vee /‘

Notes:

1. PA=Program Address, PD=Program Data, Doy is the true data at the program address.

2. Vcc shown in order to illustrate tycs measurement references. It cannot occur as shown during a valid command
sequence.

Addresses >§L 0x555 )Z PA )5< >< PA >< PA ><
N 7 I i
CE# f\ / /\ /
N T !
_’| *lohwL '
o T T
CH !
“«—> 1
] twp |} l r :
WE# ] ] :
— 1| +—tweh
t < - twhHwhHL
cs < : >
Data <:OxA( \/ pD_> <Status >,_< Dour )—F——
the [« i
bs | -« tRB —>
—»| le—toH tausy
RY/BY# f




EN29LV400A

Figure 8. AC Waveforms for DATA# Polling During Embedded Algorithm

Operations
tre
—
= e\
Addresses VA VA VA
- b
ten ¢ tacc
_> >
' 1
CE# j e 7 m
— I 1
toe
«—>
_—\L s \ [
OE# toen 7 t
< —> —
wer o ‘
A
N
DQI6:0] Status Data . ﬁé;<< gt;gjs ><<True>>_<< Valid Data >>7
— tausy
RY/BY# ]'
|
Notes:

1. VA=Valid Addr

ess for reading Data# Polling status data

2. This diagram shows the first status cycle after the command sequence, the last status read cycle and the array data read cycle.

Figure 9. AC Waveforms for Toggle Bit During Embedded Algorithm Operations

«— ke —»
X
Addresses >§ VA §< >< VA ><::>< VA >< VA X
1
ten ) tacc
-« e | |
CE# T | T /—\ /
A
OE# / \ /
— toen — T tor
>
¥
WE#
_/
/ y Y
DQ6, DQ2 \< Valid Status Valid Status Valid Data
| teusy | (first read) (second (stops toggling)
RY/BY# \ /
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Figure 10. Alternate CE# Controlled Write Operation Timings

PA for Program
0x555 for Program SA for Sector Erase
0x2AA for Erase 0x555 for Chip Erase
\
Addresses >ZF N\ \ -‘KEEEEEE VA X X
s L AN\
<—th “tAS’*tAH_»
#
wee SN N/
toHeL —mt| [q— _»I‘_tWH
| #
OE# < > \
— tep t
tws PR tewrwha / tewnwhz / tewrwhz
2y [
A
CE# / -\- -Z / —
tos || |ep |t
¥
Data { 4 < Status Dour —_—
/ PD for Program
OxAOQ for 0x30 for Sector Erase
Program 0x10 for Chip Erase
# E—
RY/BY# \
4,( trn [
Vi

4
Reset# f

Notes:

PA = address of the memory location to be programmed.
PD = data to be programmed at byte address.

VA = Valid Address for reading program or erase status
D, = array data read at VA

Shown above are the last two cycles of the program or erase command sequence and the last status read cycle
Reset# shown to illustrate tgy measurement references. It cannot occur as shown during a valid command

sequence.

Figure 11. DQ2 vs. DQ6

Enter
Embedded Erase Frer Frase Erase
Erase Suspend Program Resume
J/ J/ /l J/ //
WE# 1 1 1 1
Erase Enter Enter Erase Erase Erase
Suspend Suspend Suspend Complete
Read Program Read
// //
1 # 1 #
DQ6
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Figure 12. Sector Protect/Unprotect Timing Diagram

VlD
—
RESET# vee 7
ov — ov
— | |€— tvor tyiorR —»| |¢—

A6,SA?,.A0 X X_vaid X X vaiid X X Vald
Data X eon X eon X X40n

Sector Protect/Unprotect

—H
/ \J ~04us \__/
e VAN ‘
—

CE#

>1uS Sector Protect: 150 uS
Sector Unprotect: 15 mS

v

‘_

A

OE#

Notes:
Use standard microprocessor timings for this device for read and write cycles.
For Sector Protect, use A6=0, A1=1, A0=0. For Sector Unprotect, use A6=1, A1=1, A0=0.

Temporary Sector Unprotect

Parameter Description Speed Option Unit
Std 45R | 55R | -70 | -90
tvior Vp Rise and Fall Time Min 500 Ns
RESET# Setup Time for Temporary .
R Sector Unprotect Min 4 Ks

Figure 13. Temporary Sector Unprotect Timing Diagram

V|D
T
RESET# /
0or3V— — Oor3V
—>» |<4— tvpr tvipR —»| |[¢—
CE# \ / \ /
WE# \ / \ /
P trsp ]
RY/BY#

./
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FIGURE 14. 48L TSOP 12mm x 20mm package outline
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DETAL & \—DETAIL *f*

SYMBOL DIMENSION IN MM
MIN. NOR MAX

A 1.20
41 0.05 0.15
A2 0.95 1.00 1.05
D 19.80 20.00 20.20
D1 18.30 18.40 18.50
11.9 12.00 12.10

e 0.50
b 017 0.22 0.27
L 0.5 0.60 0.70
L1 0.25
R 0.08 0.20
8 o° a3t cl

Mote - 1. Coplanarity: 0.1 mm
2. Max. allowable mold flash is 0.15 mm
at the pkg ends, 0.25 mm between leads.
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FIGURE 15. 48L TFBGA 6mm x 8mm package outline
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SYMBOL
MIN. NOR MAX
A 1.30
Al 0.23 0.29
A2 0.84 0.91 ---
D 7.90 8.00 8.10
E 5.90 6.00 6.10
D1 5.60
El 4.00
--- 0.80 ---
0.35 0.40 0.45

Note : 1. Coplanarity: 0.1 mm
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ABSOLUTE MAXIMUM RATINGS

Parameter Value Unit
Storage Temperature -65 to +125 °C
Plastic Packages -65 to +125 °C
Ambient Temperature o
With Power Applied 5510 +125 c
Output Short Circuit Current* 200 mA
A9, OE#, Reset# ° -0.5t0 +11.5 Y,
Voltage with S .3
-0. +0.
Respect to Ground All other pins 0.5 to Vcc+0.5 \%
Vcc -0.5t0 +4.0 \Y
Notes:
1. No more than one output shorted at a time. Duration of the short circuit should not be greater than one second.

2. Minimum DC input voltage on A9, OE#, RESET# pins is —0.5V. During voltage transitions, A9, OE#, RESET# pins may
undershoot Vss to —1.0V for periods of up to 50ns and to —2.0V for periods of up to 20ns. See figure below. Maximum DC input
voltage on A9, OE#, and RESET# is 11.5V which may overshoot to 12.5V for periods up to 20ns.

3. Minimum DC voltage on input or I/O pins is —=0.5 V. During voltage transitions, inputs may undershoot Vs to —1.0V for periods of
up to 50ns and to —2.0 V for periods of up to 20ns. See figure below. Maximum DC voltage on output and I/O pins is V¢c + 0.5 V.
During voltage transitions, outputs may overshoot to V. + 1.5 V for periods up to 20ns. See figure below.

4. Stresses above the values so mentioned above may cause permanent damage to the device. These values are for a stress
rating only and do not imply that the device should be operated at conditions up to or above these values. Exposure of the
device to the maximum rating values for extended periods of time may adversely affect the device reliability.

RECOMMENDED OPERATING RANGES*

Parameter Value Unit
Ambient Operating Temperature

Commercial Devices 0to 70 °C

Industrial Devices -40 to 85

Regulated Voltage

Operating Supply Voltage Range: 3.0-3.6
Vcce \%
Standard Voltage Range:
2.7t03.6
1. Recommended Operating Ranges define those limits between which the functionality of the device is guaranteed.
“ins s | duns
Vee - i

I':'B'-."m $1.5V = g -
A e Voo
-E0V- — — b= — -

20

- -
I

54 s 20ns 20ns

- i

Maximum Negative Overshoot Maximum Positive Overshoot
Waveform Waveform
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ORDERING INFORMATION

EN29LV400A T

70

T

PACKAGING CONTENT
(Blank) = Conventional
P =Pb Free

TEMPERATURE RANGE
C = Commercial (0°C to +70°C)
| = Industrial (-40°C to +85°C)

PACKAGE

T = 48-pin TSOP

B = 48-ball Thin Fine Pitch Ball Grid Array (TFBGA)
0.80mm pitch, 6mm x 8mm package

SPEED

45R = 45ns Regulated range 3.0V~3.6V
55R = 55ns Regulated range 3.0V~3.6V
70 = 70ns

90 = 90ns

BOOT CODE SECTOR ARCHITECTURE
T = Top Sector
B = Bottom Sector

BASE PART NUMBER

EN = Eon Silicon Solution Inc.

29LV = FLASH, 3V Read Program Erase
400 = 4 Megabit (512K x 8 / 256K x 16)
A = Version ldentifier
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Revisions List

Revision No |Description Date
A Initial Release 2004/01/07
B 1. Correct the typo of program/erase Endurance cycle to 100K at 2005/11/8

FEATURES page 1
2. Change the FBGA package dimension to enhance the BGA
substrate and ball strength, the difference is
Package Thickness A : 1.10 mm to 1.31 mm
Ball size b : 0.3 mm to 0.4 mm

C 1. Remove ,Unlock Bypass, Unlock Bypass Program, and Unlock 2006/02/21
Bypass Reset, commands from Table 9.
Remove description of Unlock Bypass

n

D 1. Add the tgysy description in Table 9. Write (Erase/Program) 2008/04/25
Operations in page 28

Correct the Figure 7. Program Operation Timings in page 32
Update 48 pin TSOP-I package outline in page 36

Change the FBGA 48 Ball package thickness from 1.31mm to
1.30mm in page 37

PN

E Add Eon products’ New top marking “cFeon” information in page 1. 2009/01/09




