FUJITSU SEMICONDUCTOR

DATA SHEET DS05-20825-1E

p‘{l'ts.gfam or erase cycle completion

When addresses remati:{*ﬂ.tdltiiie’f automatlcally switch themselves to low power mode.
* Low power consumgj{ ar _f;'_a_’

30 mA maximum actl\fér'r’gad current

35 mA maximum write/éfase current

5 WA maximum standby current (CMOS Level)

250 pA maximum standby current (TTL/NMOS Compatible)
* Low Vcc write inhibit <25V
+ Erase Suspend/Resume

Suspends the erase operation to allow a read in another sector within the same device|
(Continued)}
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{Continued)
+ Sector protection
Hardware method disables any combination of sectors from program or erase operations.
+ Temporary sector unprotection
Hardware method enables temporarily any combination of sectors from program or erase operaticons.

B PACKAGE

40-pin Plastic TSOP

Marking Side

'
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l DESCRIPTION

The MBM29LV008T/B are an 8M-bit, 3.0 V-only Flash memory organized as 1M bytes of 8 bits each. The|
MBM29LVOO8T/B are offered in a 40-pin TSOP package. These devices are designed to be programmed in—|
system with the standard system 3.0 V Vce supply. 12.0 V Vee and 5.0 V Ve are not required for write or erase|
operations. The devicas can also be reprogrammed in standard EPROM programmers.

The standard MBM29LVOOST/B offer access times 100 ns and 150 ns, allowing operation of high-speed|
microprocessors without wait states. To eliminate bus contention the device has separate chip enable (CE),
write enhable (WE), and output enable (OE) controls.

The MBM29LV008T/B are pin and command set compatible with JEDEC standard E2PROMs. Commands are
written to the command register using standard microprocessor write timings. Register contents serve as input
to an internal state-machine which controls the erase and programming circuitry. Write cycles also internally]
latch addresses and data needed for the programming and erase operations. Reading data out of the device is|
similar to reading from 5.0 V and 12.0 V Flash or EPROM devices)|

The MBM2SLV008T/B are programmed by executing the program command sequence. This will invoke the
Embedded Program Algorithm which is an internal algorithm that automatically times the program pulse widths
and verifies praper cell margin. Typically, each sector can be programmed and verified in about 0.6 seconds,
Erase is accomplished by executing the erase command sequence. This will inveke the Embedded Erase
Algorithm which is an internal algoerithm that automatically preprograms the array if it is not already programmed
before executing the erase operation. During erase, the device automatically times the erase pulse widths and
vetrifies proper cell margin.

Any individual sector is typically erased and verified in 1.0 second. (If already completely preprogrammed.)

These devices also feature a sector erase architecture. The sector mode allows each sector to be erased and|
reprogrammad without affecting other sectors. The MBM29LVO08T/B are erased when shipped from the factory|

The devics features single 3.0 V power supply opsration for both read and write functions. Internally generated|
and regulated voltages are provided for the program and erase operations. A low Vce detector automatically|
inhibits write operations on the loss of power. The end of program or erase is detected by [m Polling of DQy,
by the Toggle Bit | feature on DQs, or the RY/BY output pin. Once the end of a program or erase cycls has been|
completed, the device internally resets to the read mode.

Fujitsu's Flash technology combines years of EPROM and EFPROM experience to produce the highest Ievels|
of quality, reliability, and cost sffectiveness. The MBM29LVO08T/B memories slectrically erase the entire chip|
or all bits within a sector simultaneously via Fowler-Nordhiem tunneling. The bytes/words are pregrammed 0ne|
byte/word at a time using the EPROM programming mechanism of hot electron injection.
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B FLEXIBLE SECTOR-ERASE ARCHITECTURE

+ One 16K byte, two 8K bytes, one 32K byte, and seven 64K bytes,
+ Individual-sector, multiple-sector, or bulk-erase capability.
+ Individual or multiple-sector protection is user definable.
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Bl PRODUCT LINE UP

Part No. MBM29LV008T/MBM29LV008E
Voe =33V 1333 -10 o o
Ordering Part No.
Voo = 3.0V osY — -12 15
Max. Access Time (ns) 100 120 150
Max. TE Access (ns) 100 120 150
Max. OF Access (ns) 40 50 55
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B PIN ASSIGNMENTS
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B LOGIC SYMBOL

Table 1 MBM2ILYOMETI0EE Fin Config uralion

Pin Function
Ao ko s Address Inputs
& Do toDcie Daka Inpuksiout puts
? _.j.:- T .
DQ. 10 DQEs qi:} ZE Chip Erable
—CE OF Ok put Brable
) DE _ WE Write Eria e
—= WE FvEY —W
— | FESET RYIEY Feady-Busy QutpuEs
_— Hardware Resst AR
RESET Sector Protection Unlock
M. Mo lnkemal C onnection
e Device Graund
Device Power Supply
i (307 8




MBM29LV00ST/MBM29LV008B

H ORDERING INFORMATION
Standard Products

Fujitsu standard products are available in two packages. The order number is formed by a combination of;
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Table 2 MBM29LVOOS8T/B User Bus Operations

Operation CE|OE WE | Ao | At | As | Ao | Ao | DQutoDQ | RESET
Auto-Select Manufacturer Code (1) L L H L L Vip L Code H
Auto-Select Device Code (1) L L H H L L Vip L Code H
Read (2) L L H An Ai As Asg Aio Daour H
Standby H X X X X HIGH-Z H
Cutput Disable L H H X X X X HIGH-Z H
Write L H L Ao | A As | As | A Din H
Enable Sector Protection (3), (4) L Vio L L H L Vio X X H
Verify Sector Protection (3), (4) L L H L H L Vip L Code H
Temporary Sector Unprotection X X X X X X X X X Vip
Reset (Hardware)/Standby X X X X X X X X HIGH-Z L

Legend: L =V, H=Vn X=VLorVn See DC Characteristics for voltage levels.

Notes: 1. Manufacturer and device codes may also be accessed via a command register write sequence. Refar

to Table 6.
2. WE can be VL if OE is Vi, OF at Vi initiates the write operations.
3. Refer to the section on Sector Protection.
4. Vec =+3.9310%

B FUNCTIONAL DESCRIPTION
Read NMode

The MBM29LY0O08T/008B have two control functions which must be satisfied in order to obtain data at the
outputs. TE is the power control and should be used for a device selection. OE is the output control and should
be used to gate data to the output pins if a device is selected.

Address access time (tacc) is equal to the delay from stable addresses to valid output data. The chip enable
access time (tce) is the delay from stable addresses and stable TE to valid data at the cutput pins. The output
ehable access time is the delay from the falling edge of TE to valid data at the output pins. (Assuming the
addresses have heen stable for at least tacc-tce time.)

Standby Mode

There are two ways to implement the standby mode on the MBM29LV008T/008B devices, one using both the|
TE and RESET pins, the other via the RESET pin only.

When using both pins, a CMOS standby mode is achieved with CTE and RESET inputs both held at Vcct0.3 V.
Under this condition the current is typically reduced to less than 5 pA. A TTL standby mode {CE and RESET
pins held at Vi), when the current required is reduced to approximately 250 pA. The device can be read with|
standard access time (fce) from either of these standby modes.

When using the RESET pin only, a CMOS standby mode is achieved with RESET input held at Vss=0.3 V (CE
=“H” or “L"). Under this condition the current is consumed is less than 5 pA. A TTL standby mode is achieved|
with RESET pin held at ViL (CE =*H" or “L"), when the current required is reduced to approximately 250 pA.
Once the RESET pin is taken high, the device requires 500 ns of wake up time before outputs are valid for read|
access.

In the standby mode the outputs are in the high impedance state, independent of the OF input.
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Automatic Sleep Mode

There is a function called automatic sleep mode to restrain power consumption during read-out 0f|
MBM29LV008T/008B data. This mode can be used effectively with an application requested low power
consumplion such as handy terminals.

To activate this mode, MBM29LV0O08T/008B automatically switch themselves to low power mode when|
MBM29LV008T/008B addresses remain stably during access time of 300 ns. It is not necessary to control TE,
WE, and OF on the mods. Under the mode, the currant consumed is typically 1 uA (CMOS Leval).

Since the data are latched during this mods, the data are read out continuously. If the addresses are changed)
the mode is canceled automatically and MBM2SLVO08T/008B read-out the data for changed addrasses.

Qutput Disable

With the OF input at a logic high level (Vin), output from the device is disabled. This will cause the output pins|
to be in a high impedance state.

Autoselect

The autoselect mode allows the reading out of a binary code from the device and will identify its manufactured
and type. This mode is intended for use by programming equipment for the purpose of automatically matching|
the device to be programmed with its corresponding Programming Algorithm. This mode is functional over the|
entire temperature range of the device.

To activate this mode, the programming equipment must force V||D (11.5 Vto 12.5 V) on address pin As. Two
identifier bytes may then be sequenced from the device cutputs by toggling address Alo from Vi to Vin. All
addresses are don't cares except Ao, A1, As, and Axo.

The manufacturer and device codes may also be read via the command register, for instances when the|
MBM29LV008T/008B are erased or programmed in a system without access to high voltage on the A|s pin. The
command sequence is illustrated in Table 6. {Refer to Autoselect Command section.)

Ao =ViLrepresents the manufacturer’s code (Fujitsu = 04H) and Ao = Vin the device identifier code (M BM29LV008T|
=3EH, MBM2SLV008B = 37H). All identifires for manufacturer and device will exhibit odd parity with DQ7 defined
as the parity bit. In order to read the proper device codes when executing the autoselect, AL must be ViL. (See
Tables 3.1 and 3.2.)
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Table 3.1 MBM29LVO008T/B Sector Protection Verify Autoselect Code

Type Aqs to Ais Aw As Ai Ao Code (HEX)
Manufacturer's Code X Vi Vi Vi Vi 04H
MBEM29LVOO8T X ViL ViL ViL ViH 3EH
Device Code
MBEM29LV0O038B X Vie ViL Vi AT 37H
Sector Protection Sector Vi Vie ViH Vie 01H*
Addresses

*1. Outputs 01H at protected sector addresses and outputs O0H at unprotected sector addresses

Table 3.2 Expanded Autoselect Code Table

Type Code | DQ:s | DQs | DQs  DQs | DQs | DQ2 | DO DQo
Manufacturer's Code 04H 0 0 g 0 0 1 0 0
MBM2oLVOO8T 3EH 0 0 i 1 1 1 1 0
Device Code
MBM29LVOOSB 37H 0 0 i 1 0 1 1 1
Sector Protection O1H 0 0 0 4] 0 0 0 1

Write

Device erasure and programming are accomplished via the command register. The contents of the registed
serve as inputs to the internal state machine. The state machine outputs dictate the function of the device.

The command register itself does not occupy any addressable memory location. The register is a latch used to|
store the commands, along with the address and data information nesded to exscute the command. The|
command register is written by bringing WE to Vi, while CE is at ViL and OE is at Vin. Addresses are latched on|
the falling edge of IWE or TE, whichever happens later; while data is latched on the rising edge of IWE or CE,
whichaver happens first. Standard microprocessor write timings are used.

Refer to AC Write Characteristics and the Erase/Programming Waveforms for specific timing parameters.

Sector Protection

The MBM29LV008T/008B feature hardware sector protection. Those features will disable both program and
erase operations in any number of sectors (0 through 18). The sector protection feature is enabled using
pregramming equipment at the user's site. Those devices are shipped with all sectors unprotected.

To activate this mode, the programming equipment must force Vio on address pin As and control pin OF, (suggest
Vip=11.5YV), CE = Vi, and As = ViL. The sector addresses (A1s, Ats, A7, Ats, Ats, A1z, and Aiz) should be set to
the sector to be protected. Tables 4 and 5 define the sector address for each of the nineteen (19) individual
sectors. Programming of the protection circuitry begins on the falling edge of the WE pulse and is terminated
with the rising edge of the same. Sector addresses must be held constant during the WE pulse. Refer to figures
14 and 21 for sector protection waveforms and algorithm.

To verify programming of the protection circuitry, the programming equipment must force Vic on address pin As
with CE and OE at Vi. and WE at Vin. Scanning the sector addresses {Aia, As, Ai7, A1s, A1s, A1z, and Asa) while
{At0, As, A1, Ac) = (0,0, 1, 0) will produce a logical 1" code at device output DQo for a protected sector, Otherwise|
the device will read 00H for unprotected sector. In this mode, the lower order addresses, except for Ao, A1, As,
and Aic are DON'T CARE. Address locations with A+ = ViL are reserved for Autoselect manufacturer and device|
codes.

11
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Itis also possible to determine if a sector is protected in the system by writing an Autoselect command. Performing|
a read operation at the address location XX02H, where the higher order addresses {A1g, Az, A1z, A, Ats, Aia,
and Aaisz) are the sector address will produce a logical “1" at DQ for a protected sector. See Table 3.1 and 3.2|
for Autoselect codes.

Temporary Sector Unprotection

This featurs allows temporary unprotection of praviously protected sectors of the MBM29LVO08T/008B devices|
in order to change data. The Sector Unprotection mode is activated by setting the RESET pin to high voltage|
(12V). During this mode, formerly protected sectors can be programmed or erased by selecting the sectod
addresses. Once the 12V is taken away from the RESET pin, all the praviously protected sectors will be protected|
again. Refer to Figures 15 and 22,

RESET

Hardware Reset

The MBM29LV008T/008B devices may be reset by driving the RESET pin to Vi.. The RESET pin has a pulse
reguirement and has to be kept low (V||L) for at least 500 ns in order to properly reset the internal state machine,
Any operation in the process of being executed will be terminated and the internal state machine will be reset
to the read mode 20 us after the RESET pin is driven low. Furthermore, once the RESET pin goes high, the
device requires an additional 50 ns before it will allow read access. When the RESET pin is low, the device will
be in the standby mode for the duration of the pulse and all the data output pins will be tri-stated. If a hardware
reset occurs during a program or erase operation, the data at that particular location will be corrupted. Please
note that the RY/BY output signal should be ignored during the RESET pulse. Refer to Figure 10 for the timing
diagram. Refer to Temporary Sector Unprotection for additional functionality.

If hardware reset occurs during Embedded Erase Algorithm, there is a possibility that the eraseing sector(s)
cannot be used.
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Table 4 Sector Address Tables (MBM29LV008T)

ector | A A Arr A Ais A Ais Address Range
SA0 0 0 0 0 X X X 00000H to OFFFFH
SA1 0 0 0 1 X X X 10000H to 1FFFFH
SA2 0 0 1 0 X X X 20000H to 27FFFH
SA3 0 0 1 1 X X X 30000H to 3FFFFH
SA4 0 1 0 0 X X X 40000H to 4FFFFH
SAS 0 1 0 1 X X X 50000H to SFFFFH
SA6 0 1 1 0 X X X 60000H to 6FFFFH
SA7 0 1 1 1 X X X 70000H to 7FFFFH
SA8 1 0 0 0 X X X BOOOOH to BFFFFH
SA9 1 0 0 1 X X X 90000H to 9FFFFH
SA10 1 0 1 0 X X X ADOOOH to AFFFFH|
SA11 1 0 1 1 X X X BOOOOH to BFFFFH|
SA12 1 1 0 0 X X X CO00OH to CFFFFH
SA13 1 1 0 1 X X X DOOOOH to DFFFFH
SA14 1 1 1 0 X X X EO00OH to EFFFFH|
SA15 1 1 1 1 0 X X FOOOOH to F7FFFH
SA16 1 1 1 1 1 0 0 F8000H to FSFFFH
SA17 1 1 1 1 1 0 1 FAOQOH to FBFFFH
SA18 1 1 1 1 1 1 X FCOOOH to FFFFFH

13
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Table 5 Sector Address Tables (MBM29LV008B)

ector | A A Arr A Ais A Ais Address Range
SAQ 0 0 0 0 0 0 X DO000H to O3FFFH
SA1 0 0 0 0 0 1 04000H to O5FFFH
SA2 0 0 0 0 0 1 1 06000H to 07FFFH
SA3 0 0 0 0 1 X X 08000H to OFFFFH
SA4 0 0 0 1 X X X 10000H to 1FFFFH
SAS 0 0 1 0 X X X 20000H to 2FFFFH
SA6 0 0 1 1 X X X 30000H to 3FFFFH
SA7 0 1 0 0 X X X 40000H to 4FFFFH
SA8 0 1 0 1 X X X 50000H to 5FFFFH
SAY 0 1 1 0 X X X 60000H to 6FFFFH
SA10 0 1 1 1 X X X 70000H to 7FFFFH
SA11 1 0 0 0 X X X 80000H to 8FFFFH
SA12 1 0 0 1 X X X 90000H to 9FFFFH
SA13 1 0 1 0 X X X ADOOOH to AFFFFH|
SA14 1 0 1 1 X X X BOOOOH to BFFFFH|
SA15 1 1 0 0 X X X COO0OH to CFFFFH
SA16 1 1 0 1 X X X D800OH to DFFFFH
SA17 1 1 1 0 X X X EQO00H to EFFFFH|
5A18 1 1 1 1 X X X FOOOOH to FFFFFH
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Table 6 MBM29LVO08T/B Command Definitions

Bus | FirstBus |SecondBus | Third Bus |EOUMRBUS | Figth Bus | Sixth Bus
Command | Write | Write Cycle | Write Cycle | Write Cycle Cvele Write Cycle | Write Cycle
Sequence | Cycles y

®9d | Agdr. |Data| Addr. | Data| Addr. |Data| Addr. | Data | Addr. | Data | Addr. | Data
Read/Reset i XXXXH[FOH | — — — — — — — — — —
Read/Reset 3 E555H [ AAH |2AAAH | 55H |5556H | FOH | RA | RD — — — —
Autoselect 3 5555H [ AAH [2AAAH | 55H |5555H | 90H | — — — — — —
Program 4 5555H [ AAH |2AAAH | 55H |5555H| AOH | PA | PD — — — —
Chip Erase 6 65555H [ AAH |2AAAH | 55H |5555H | 80H |5555H | AAH |2AAAH | 55H |55565H | 10H
Sector Erase 6 ER55H | AAH (2AAAH | 55H |5555H | BOH | 5555H | AAH |2AAAH | 55H SA 30H
Sector Erase Suspend |Erase can be suspended during sector erase with Addr (*H” or “L"). Data (BOH)
Sector Erase Resume |Erase can be resumed after suspend with Addr (“H” or “L”). Data (30H)

Notes: 1. Address bits A1z to Ao = X = “*H” or “L” for all address commands except or Program Address (PA) and

Sector Address (SA).
2. Bus operations are defined in Table 2.
3. RA = Address of the memory location to be read |
PA = Address of the memeory location to be programmed. Addresses are latched on the falling edge of|
the WE pulse.
SA = Address of the sector to be erased. The combination of A, Ats, A1z, A, As, Ag, and Ar will

uniguely

select any sector.
4. RD =Data read from location RA during read operation.
PD = Data to be programmed at location PA. Data is latched on the falling edgs of WE.
5. Both Read/Reset commands are functionally equivalent, resetting the device to the read mode.

Command Definitions

Device operations are selectaed by writing specific address and data sequences into the command register.|
Writing incorrect address and data values or writing them in the improper sequence will reset the device to read|
mode. Table 7 defines the valid register command sequences. Note that the Erase Suspend (BOH) and Erase|
Resume (30H) commands are valid only while the sector Erase operation is in progress. Moreover both Read4
Reset commands are functionally equivalent, resetting the device to the read mode.

Read/Reset Command

The read or reset operation is initiated by writing the Read/Reset command sequence into the command register.
Microprocessor read cycles retrieve array data from the memory. The device remains enabled for reads until
the command register contents are altered)

The device will automatically power-up in the read/reset state. In this case, a command sequence is not required
to read data. Standard microprocessor read cycles will retrieve array data. This default value ensures that no

spurious alteration of the memory content occurs during the power transition. Refer to the AC Read
Characteristics and Waveforms for the specific timing parameters.

15
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Autoselect Command

Flash memories are intended for use in applications where the local CPU alters memory contents. As such,
manufacture and device codes must be accessible while the device resides in the target system. PROM
programmers typically access the signature codes by raising As to a high voltage. However, multiplexing high
voltage onto the address lines is not generally desired system design practice.

The device contains an autoselect command operation to supplement traditional PROM programming
methodology. The operaticn is initiated by writing the autoselect command sequence into the command register,
Following the command write, a read cycle from address X000H retrieves the manufacture code of 04H. A read
cycle from address X001H returns the device code. (MBM29LV008T = 3EH, MBM29LWV008B = 37H) (See Tables|
3.1and 3.2)). Allmanufacturer and device codes will exhibit odd parity with the MSB (DQ7) defined as the parity bit,

Sector state (protection or unprotection) will be informed address X002H.

Scanning the sector addresses (Ais, As, Az, Ate, Ats, Ata, Asg) while (A, As, A1, Ag) = (0, 0, 1, 0} will produce|
a logical “1” at device output DQ|o for a protected sector.

To terminate the operation, it is necessary to write the read/reset command sequence inta the reqgister, and also|
to write the autoselect command during the operation, execute it after writing read/reset command sequence.

Byte Programming

The device is programmed on a byte-by-byte basis. Programming is a four bus cycle operation. There are two
“unlock” write cycles. These are followed by the program set-up command and data write cycles. Addresses
are latched an the falling edge of TE or WE, whichever happens later and the data is latched on the rising edge
of TE or WE, whichever happens first. The rising edge of CE or WE (whichever happens first) beqins
programming. Upon executing the Embedded Program Algorithm command sequence, the system is not
required to provide further contrels or timings. The device will automatically provide adequate internally]
generated program pulses and verify the programmed cell margin.

The automatic programming cperation is completed when the data on DQz is equivalent to data written to this
bit at which time the device returns to the read mode and addresses are no longer latched. (See Table 7,
Hardware Sequence Flags.) Therefore, the device requires that a valid address to the device be supplied by
the system at this particular instance of time. Hence, Data Polling must be performed at the memory location
which is being programmed.

Any commands written to the chip during this period will be ignored. If hardware reset occurs during the|
programming operation, it is impossible to gurantee the data are being written.

Programming is allowed in any sequence and actoss sector boundaries. Beware that a data “0” cannot be|
proegrammed backto a “1”. Attempting to do so will probably hang up the device (exceed timing limits), or perhaps|
result in an apparent success according to the data polling algorithm but a read from reset/read mode will showi
that the data is still “0”. Only erase operations can convert “0”s to “1”s.

Figure 17 illustrates the Embedded Programming™ Algorithm using typical command strings and bus operations.|

Chip Erase

Chip erase is a six bus cycle operation. There are two “unlock” write cycles. These are followed by writing the|
“set-up” command. Two more “unlock” write cycles are then followed by the chip erase command.

Chip erase does not require the user to program the device prior to erase. Upon executing the Embedded Erase
Algorithm command sequence the device will automatically program and verify the entire memory for an all zero
data pattern prior to electrical erase (Preprogram function). The system is not required ¢ provide any controls
ar timings during these operations.

The automatic erase begins on the rising edge of the last WE pulse in the command sequence and terminates
when the data on DQr is “1” (See Writs Operation Status section.) at which time the device returns to read the
mode. Chip erase time; Sector Erase Time x All sectors + Chip Program Time (Preprogramming)
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Figure 18 illustrates the Embedded Erase™ Algorithm using typical command strings and bus operations.

Sector Erase

Sector erase is a six bus cycle operation. There are two “unlock” write cycles. These are followed by writing the
“set-up” command. Two more “unlock” write cycles are then followed by the Sector Erase command. The sector
address (any address location within the desired sector) is latched on the falling edge of WE, while the command
(Data=30H) is latchaed on the rising edge of WE. After time-out of 50 ps from the rising edge of the last sector
erase command, the sector erase operation will begin.

Multiple sectors may he erased concurrently by writing the six bus cycle operations on Table 7. This sequence
is followed with writes of the Sector Erase command to addresses in other sectors desired to be concurrently|
erased. The time between writes must be less than 50 ps, otherwise that command will not be accepted and
grasure will start. It is recommended that processor interrupts be disabled during this time to guarantee this
condition. The interrupts can be re-enabled after the last Sector Erase command is written. A time-out of 50 us|
from the rising edge of the last [WE will initiate the execution of the Sector Erase command(s). If another falling
edge of the WE occurs within the 50 us time-out window the timer is reset (Monitor DQs to determine if the sector
erase timer window is still open, see section DQs, Sector Erase Timer). Any command other than Sector Erase
or Erase Suspend during this time-out period will reset the device to the read mode, ignoring the previous|
command string. Resetting the device once execution has begun will corrupt the data in that sector. In that
case, restartthe erase on those sectors and allow them to complete. (Refer to the Write Operation Status section
for Sector Erase Timer eperation.) Loading the sector erase buffer may be done in any sequence and with any|
number of sectors (O to 6).

Sector erase does not require the user to program the device prior to erase. The device automatically programs
all memory locations in the sector(s) to be erased prior to electrical erase (Preprogram function). When erasing
a sector or sectors the remaining unselected sectors are not affected. The system is not required to provide any
controls or timings during these operations.

The automatic sector erase begins after the 50 ps time out from the rising edge of the WE pulse for the last
sector srase command pulse and terminates when the data on DQ7 is “17 (Ses Write Opaeration Status section.)
at which time the device returns to the read mode. Data polling must be performed at an address within any of
the sectors being erased. Multiple Sector Erase Time; [Sector Erase Time + Sector Program Time
(Preprogramming)] x Number of Sector Erase

Figure 18 illustrates the Embedded Erase™ Algorithm using typical command strings and bus operations.

Erase Suspend

The Erase Suspend command allows the userta interrupt a Sector Erase operation and then perform data reads)
(not program) from a non-busy sector. This command is applicable GNLY during the Sector Erase operation
and will be ignored if written during the Chip Erase or Programming operation. The Erase Suspend command
(BOH) will be allowed only during the Sector Erase Operation that will include the sector erase time-out period
after the Sector Erase commands (30H). Writing this command during the time-cut will result in immediate
terminaticn of the time-out peried. Any subsequent writes of the Sector Erase command will be taken as the
Erase Resume command. Note that any other commands during the time out will reset the device to read mode.
The addresses are DON'T-CARES when writing the Erase Suspend or Erase Resume commands. When the
Erase Suspend command is written during a Sector Erase operation, the device will take a maximum of 15 ms
to suspend the erase operation. When the device has entered the erase-suspended mode, the DQ7 bit will be
at logic “1”, and DQs will stop toggling. The user must use the address of the erasing sector for reading DGk and
DQr to determine if the erase operation has been suspended. Further writes of the Erase Suspend command]|
are ignored.

When the erase operation has been suspended, the device defaults to the erase-suspend-read mode. Reading|
data in this mode is the same as reading from the standard read mode except that the data must be read from|
sectors that have not been erase-suspended,

To resume the operation of Sector Erase, the Resume command (30H) should be written. Any further writes of]
the Resume command at this paint will be ignore. Another Erase Suspend command can be written after the|
chip has resumed erasing.

17
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Write Operation Status

Table 7 Hardware Sequence Flags

Status DQy DQs DQs DQs DQ:
Embedded Program Algorithm DQr Togygle 0 0 1
Embedded Erase Algorithm 0 Teggle 0 1 Toggle
Erase Suspend Read (Erase ] i 0 0 Toggle
In Progrress Suspended Sector) (Note 1)
Erase
Suspended Erase Suspend Read (Non-Erase Data Data Data Data Data
Mode Suspended Sector)
Erase Suspend Program (Non- 5 Toggle 0 0 1
Erase Suspended Sector) ! (Note 2) (Note 3)
Embedded Program Algorithm DQ- Toggle 1 0 1
Program/Erase in Embedded Erase
Excaadad Algorithm 0 Toggle 1 1 N/A
Time Limits
Erase Erase Suspend Program
Suspended | (Non-Erase Suspended DQ~ Toggle 1 0 N/A
Mode Sector)

Notes: 1. Performing successive read operations from the erase-suspended sector will cause DQL@ to toggle.

2. Performing successive read operations from any address will cause DQs to toggle.

3. Reading the byte address being programmed while in the erase-suspend program mode will indicate|
logic “1” at the DQ-> bit. However, successive reads from the erase-suspended sector will cause DQ:> to
togygle.

4. DQo and DQ1 are reserve pins for future use.

5. DQais for Fujitsu internal use only.

DQ-

Data Palling

The MBM29LV008T/008B devices feature Polling as a method to indicate to the host that the Embedded|
Algorithms are in progress ar completed. During the Embedded Program Algarithm an attempt to read the device|
will produce the complement of the data last written to DQr. Upon completion of the Embedded Program|
Algorithm, an attempt to read the device will produce the true data last written to DQ7. During the Embedded|
Erase Algorithm, an attempt to read the device will produce a “0” at the DQ7 output. Upon completion of the|
Embedded Erase Algorithm an attempt to read the device will produce a “1” at the DQr output. The flowchard
for Polling (DGr) is shown in Figure 16,

For chip erase and sector erase, the Data Polling is valid after the rising edge of the sixth WE pulse in the six
write pulse sequence. Data Polling must be performed at sector address within any of the sectors being erased|
and not a protected sector. Otherwise, the status may not be valid. Once the Embedded Algorithm operation is|
close to being completed, the MBM29LY008T/008B data pins (DQr) may change asynchronously while the|
autput enable (OF) is asserted low. This means that the device is driving status information on DQyz at one instant
of time and then that byte's valid data at the next instant of time. Depending on when the system samples the
DQ7 output, it may read the status or valid data. Even if the device has completed the Embedded Algorithm|
operation and DQr7 has a valid data, the data cutputs on DQo to DQs may be still invalid. The valid data on DQo
to DQ7 will be read on the successive read attempts.
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The Dala Polling feature is only active during the Embedded Programming Algorithm, Embedded Erase|
Algorithm, or sector erase time-out. (See Table 7.)

See Figure 10 for the Data Polling timing specifications and diagrams.
DQe

Toggle Bit |

The MBM22LVO08T/008B also feature the “Toggle Bit I” as a method to indicate to the host system that the|
Embedded Algorithms are in progress or completed.

During an Embedded Pragram aor Erase Algorithm cycle, successive attempts to read (OF toggling) data from
the device will result in DQs toggling between one and zero. Once the Embedded Program or Erase Algorithm
cycle is completed, DQs will stop toggling and valid data will be read on the next succaessive attempts. During
programming, the Toggle Bit | is valid after the rising edge of the fourth WE pulse in the four write pulse sequence.
For chip erase and sector erase, the Toggle Bit | is valid after the rising edge of the sixth WE pulse in the six
write pulse sequence. The Toggle Bit | is active during the sector time out.

In programming, if the sector being written to is protected, the toggle bit | will toggle for about 2 ps and then stop
toggling without the data having changed. In erase, the device will erase all the selected sectors except for the
ohes that are protected. If all selected sectors are protected, the chip will toggle the toggle bit for about 100 js|
and then drop back into read mode, having changed none of the data.

Either CTE or OF toggling will cause the DQs to toggle. In addition, an Erase Suspend/Resume command will
cause DQs to toggle.

See Figure 11 for the Toggle Bit timing specifications and diagrams.
DQs

Exceeded Timing Limits

DQs will indicate if the program or erase tima has exceeded the specified limits (internal pulse count). Unden
these conditions DQs will produce a “1”. This is a failure condition which indicates that the program or erase
cycle was not successfully completed. [Dﬁ Polling is the only operating function of the device under thisg
condition. The CTE circuit will partially power down the device under these conditions (to approximately 2 mA).
The OE and WE pins will control the output disable functions as described in Table 2.

If this failure condition occurs during sector erase operation, it specifies that a particular sector is bad and it may,
not be reused, however, other sectors are still functional and may be used for the program or erase operation,
The device must be reset to use other sectors. Write the Reset command sequence to the device, and then
execute program or erase command sequence. This allows the system tc continue to use the other active sectors
in the device.

Ifthis failure condition occurs during the chip erase operation, it specifies that the entire chip is bad orcombination|
of sectors are bad.

[fthis failure condition occurs during the byte programming operation, it speacifies that the entire sector containing|
that byte is bad and this sector may not be reused. (Other sectors are still functional and can be reusad).

The DQs failure condition may alsc appear if a user tries to program a non blank location without erasing. In th is|
case the device locks out and never completes the Embedded Algorithm operation. Hence, the system neved
reads a valid data on DQf bit and DQs never stops toggling. Once the device has excesded timing limits, the|
DQ:s bit will indicate a “1.” Please note that this is not a device failure condition since the device was incorrectly]
used.
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DQs

Sector Erase Timer

After the completion of the initial sector erase command sequence the sector erase time-out will begin. DQs will
remain low until the time-out is complete. Data Polling and Toggle Bit are valid after the initial Sector Erase|
command sequence.

If Data Polling or the Toggle Bit indicates the device has been written with a valid erase command, DQs may be
used to determine if the sector erase timer window is still open. If DQa is high (1) the internally controlled erase|
cycle has begun; attempis to write subsequent commands (except erase suspend command) to the device wi|I|
be ignored until the erase operation is completed as indicated by Data Polling or Toggle Bit. If DQz is low (0",
the device will accept additional sector erase commands. Te insure the command has been accepted, the system|
software should check the status of DQa pricr to and following each subsequent Sector Erase command. If DQla
were high on the second status check, the command may not have been accepted.

See Table 7: Hardware Sequence Flags.
DQ:z

Toggle Bit I

This Toggle Bit Il, along with DQe, can be used to determine whether the device is in the Embedded Erase|
Algorithm or in Erase Suspend.

Successive reads from the erasing sector will cause DQz to toggle during the Embedded Erase Algorithm. If the|
device is in the erase-suspended-read mode, successive reads from the erase-suspended sector will cause|
DQ: to toggle. When the device is in the erase-suspended-program mode, successive reads from the byte|
address of the non-erase suspended sector will indicate a logic “1” at the DQz bit.

DQs is different from DQz in that DQs toggles only when tha standard program or Erase, or Erase Suspend|
Program operation is in pragress.

For example, DQz and DQs can be used together to determine the erase-suspend-read mode. (DQ2 togales
while DQs does not.) See also Table 7 and Figure 16.

Furthermore, DQz can also be used to determine which sector is being erased. When the device is in the erase]
mode, DQz toggles if this bit is read from the erasing sector.

RY/BY

Ready/Busy

The MBMZ29LVO08T/008B provide a RY/BY open-drain output pin as a way to indicate to the host system that
the Embedded Algorithms are either in progress or completed. If the output is low, the device is busy with either
aprogram or erase operation. If the output is high, the device is ready to accept any read/write or erase operation,
When the RY/BY pin is low, the device will not accept any additional program or erase commands. If the
MBMZ29LVO08T/008B are placed in an Erase Suspend mode, the RY/BY output will be high. Also, since this is
an open drain output, many RY/BY pins can be tied together in parallel with a pull up resistor to Ve,

During programming, the RY/BY pin is driven low after the rising edge of the fourth WE pulse. During an erase
operation, the RY/BY pin is driven low after the rising edge of the sixth WE pulse. The RY/BY pin will indicate
a busy condition during the FESET pulse. Refer to Figure 12 and 13 for a detailed timing diagram.

Since this is an opsn-drain output, several RY/BY pins can be tied together in parallel with a pull-up resistor to Vie.
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Data Protection

The MBM29LV008T/0088B are designed to offer protection against accidental erasure or programming caused|
by spurious system level signals that may exist during power transitions. During power up the device|
automatically resets the internal state machineg in the read mode. Also, with its control reqister architecture,|
alteration of the memory contents only occurs after successful completion of specific multi-bus cycle command|
sequsences.

The device also incorporates several features to prevent inadvertent write cycles resulting form Vke powsr-up
and power-down transitions or system noise.

Low Vcc Write Inhibit

To avoid initiation of a write cycle during Vec power-up and power-down, a write cycle is locked out for Ve less
than 2.5V {typically 2.4 V). If Voo < Viko, the command register is disabled and all internal program/erase circuits|
are disabled. Under this condition the device will reset to the read mode. Subsequent writes will be ignored untiI|
the Vec level is greater than Vico. It is the users responsibility to ensure that the control pins are logically correct]
to prevent unintentional writes when Vcc is above 2.5 V.

It Embedded Erase Algoerithm is interrupted, there is possibility that the erasing sector({s) cannot be used.

Write Pulse “Glitech” Protection

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

Logical Inhibit

Writing is inhibited by holding any one of OE = VL, CE = Vi, or WE = Vin. To initiate a write cycle CTE and WE
must be a logical zero while OF is a logical one.

Power-Up Write Inhibit

Power-up of the device with WE = CTE =ViL and TF = Vi1 will not accept commands on the rising edge of WE.
The internal state machine is automatically resst to the read mode on power-up.
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B ABSOLUTE MAXIMUM RATINGS

Storage TeMPEIATUIE .......ooiiiiei e et e e et e s e e e e st be e e earreeeaate —-55"Cto+125°C
Ambient Temperature with Power Applied ... e —25Cto+85°C
Voltage with Respect to Ground All pins except As, OE, and RESET (Note 1)........... —0.5Vto+ Vec+ 05V
Vo (INOTE 1) o e e e e e e e —0V5Vto+55V

Ao, OF, and BESET (NOte 2) o e —LV5Vio+130V

Notes: 1. Minimum DC voltage on input or /O pins are —0.5 V. During voltage transitions, inputs may negative|
overshoot Vss to —2.0 V for periods of up to 20 ns. Maximum DC voltage on output and I/C pins are Vee
+0.5 V. During voltage transitions, outputs may positive overshoot to Ve +2.0 V for periods of up to
20 ns.

2. Minimum DC input voltage on As, OE, and RESET pins are —0.5 V. During voltage transitions, As, OF,
and RESET pins may negative overshoot Vss to —2.0 V for periods of up to 20 ns. Maximum DG input
voltage on As, OE, and RESET pins are +13.0 V which may positive overshoot to 14.0 V for periods of
up te 20 ns.

WARNING: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to|
the device. This is a stress rating only; functional operation of the device atthese orany other conditions|
above those indicated in the operational sections of this specification is not implied. Exposure of the]
device to absclute maximum rating conditions for extended periods may affect device reliability.

B RECOMMENDED OPERATING RANGES

Commercial Devices

Ambient Temperature (Ta) ..o e 0°'Cto+70°C
Vee Supply Voltages for MBM29LVOOBT-10/B-10....... oo +3.0Vio+36V
Voo Supply Voltages for MBM29LVO0O8T-12, -15/B-12, -15 ..., +27V1o+3.6V

QOperating ranges define those limits between which the functionality of the devices are guaranteed.
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B DC CHARACTERISTICS
¢« TTL/NMOS Compatible

Parameter

Symbol Parameter Description Test Conditions Min. Max. Unit
I Input Leakage Current Vin = Vss to Vee, Voo = Voo Max. -1.0 +1.0 HA
lo Qutput Leakage Current Vour = Vss to Vee, Voo = Vee Max. | 1.0 +1.0 HA
I fxg, OE, RESET Inputs Voe = Voo Max., . 80 uA

sakage Current As, OFE, RESET =125V
Joted] Vee Active Current (Note 1) CE =ViL, DOE=Vmn — 30 mA
locs Voo Active Current (Note 2) CE = Vi, DE = Vm — 35 mA
leca Vee Current (Standby)| %C: M?x" CE= Vi, — 250 WA
lccs Voo Current (Standby, Reset) Vee = Vec Max., RESET = VL — 250 HA
Vi Input Low Level — 05 0.6 i
ViH Input High Level — 2.0 Veec+ 0.5
Voltage for Autoselect and
Vio Sector Protection (As, OE, — 11.5 12.5 Vv
RESET)
Voo Output Low Voltage Level loo = 4.0 mA, Voo = Voo Min. — 045 A
Von Qutput High Voltage Level| lon = —2.0 mA, Voe = Voo Min, 2.4 —
Vike  |Low Vec Lock-Out Voltage| — 2.3 2.5 \Y
Notes: 1. The lcc current listed includes both the DC operating current and the frequency dependent component

(at 5 MHz).
The frequency component typically is less than 2 mA/MHz, with OE at Vi

. lcc active while Embedded Algorithm (program or etase) is in progress|
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¢+ CMOS Compatible

Pgrya::\n;;ler Parameter Description Test Conditions Min. Max. Unit
I Input Leakage Current Vin = Vss to Vee, Voo = Vee Max. -1.0 +1.0 HA
lo Output Leakage Current Vout = Vss to Voe, Voo = Voo Max. -1.0 +1.0 HA
| A¢, OF, RESET Vee = Vec Max ., _ a0 A
HT Inputs Leakage Current As, OE, RESET =125V H
lcos Voc Active Current (Note 1) CTE =Vu, OE = Vi — 30 mA
lecz Voc Active Current (Note 2) CE = Vi, OE = Vi — 35 mA

Vee = Vee Max., CE = Vee £ 0.3 V,
loca Ves Current (Standby)| RESET = Veod 0.3 v — 5 HA
Veo = Voo Max.,
loca Vee Current (Standby, Reset) BESET = Ves+ 03 V — 5 HA
ViL Input Low Level — -0.5 0.6 v
ViH Input High Level — 0.8 xVeo | Voc+ 0.3 \4
Voltage for Autoselect and
Vio Sector Protection | — 11.5 125 v
(As, OE, RESET)
VaL Cutput Low Voltage Level loL = 4.0 mA, Vee = Voo Min. — 0.45 v
Vori lon = —2.0 mA, Ve = Ve Min. 0.85 x Ve — \4
Output High Voltage Level
Yorz lon = =100 pA, Vec = Voo Min. Vec—0.4 — \
Viko Low Ve Lock-Out Voltage — 2.3 25 v
Notes: 1. The lcc current listed includes both the DC operating current and the frequency dependent component

(at 5 MHz).
The frequency component typically is less than 2 mA/MHz, with OF at Vin.

2. lcc active while Embedded Algorithm (program or erase) is in progress.|
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B AC CHARACTERISTICS

¢ Read Only QOperations Characteristics

Psaranlgetler
ymbols _— =10 =12 =15 :
Description Test Setup (Note) | (Note) | (Note) Unit
JEDEC |Standard
tavay trc Read Cycle Time — Min. [ 100 120 150 ns
tavoy tacc | Address to Qutput Delay %Z \\f,'lt Max.| 100 120 150 | ns
teLav toe Chip Enable to Qutput Delay OE=VL [Max.| 100 120 150 ns
icitel tor Output Enable to Qutput Delay — Max. 40 50 55 ns
leroz lor Chip Enable to Output High-Z — Max. 30 30 40 ns
taHaz tor Output Enable to Output High-Z — Max.| 30 30 40 ns
Output Hold Tima From Addresses, .
Taxax ton CE or OE, Whichaver Occurs First o Min. 0 0 0 ns
— treaoy  |RESET Pin Low to Read Maode — Max.| 20 20 20 us

Note: Test Conditions:

Output Load:1 TTL gate and 30 pF (MBM29LV0OO8T-10/B-10)
1 TTL gate and 100 pF (MBM23LV008T-12, -15/B-12, -15)

Input rise and fall times: 5 ns
Input pulse levels: 0.0 Vto 3.0V
Timing measurement referencs level
Input: 1.5V
Qutput: 1.5V
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+ Write/Erase/Program Operations
Alternate WE Controlled Writes
Parameter Symbols
Description -10 -12 -15 Unit
JEDEC |Standard
tavay twe Write Cycle Time Min. 100 120 150 ns
faviL tas Address Setup Time Min. 0 0 0 ns
twiax tan Address Hold Time Min. 50 50 65 ns
tovwn tos Data Setup Time Min. 50 50 65 ns
twHDx ton Data Hold Time Min. 0 a 0 ns
— toes Qutput Enable Setup Time Min. 0 a 0 ns
Output Read Min. 0 Q0 0 ns
— toEn Enable
Hold Time |Toggle and Data Polling Min. 10 10 10 ns
{Continued)
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{Continued)
Parameter Symbols
Description -10 -12 -15 Unit
JEDEC |Standard
tarw tarwL Read Recover Time Before Write Min. 0 0 0 ns
tELwL tos CE Setup Time Min. 0 0 0 ns
twrHeH tcH CE Hold Time Min. 0 0 0 ns
Twiwk twp Write Pulse Width Min. 50 50 65 ns
LIVEYE twrn Write Pulse Width High Min. 30 30 35 ns
Twkwhi twrwnt | Byte Programming Operation Typ. 8 8 8 Us
twrwiez twwnz | Sector Erase Operation (Note 1) Typ. 1 1 1 sec
— tves Vee Setup Time Min. 50 50 50 Us
— tyLAT Voltage Transition Time (Note 2) Min. 4 4 4 Us
— twee Write Pulse Width (Note 2) Min. 100 100 100 Us
— toese | OE Setup Time to WE Active (Note 2) Min. 4 4 4 Us
— tose CE Setup Time to WE Active (Note 2) Min. 4 4 4 Us
— tre Recover Time From RY/BY Min. 0 0 0 ns
— tre RESET Pulse Width Min. | 500 500 500 ns
— trH RESET Hold Time Before Read Min. 50 50 50 ns
— teusy Program/Erase Valid to RY/BY Delay Min. 90 a0 90 ns

Notes: 1. This does not include the preprogramming time.
2. Thess timings are for Sector Protection operation.
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¢ Write/Erase/Program Operations
Alternate CE Controlled Writes

Parameter Symbols

Description -10 -12 -15 Unit

JEDEC |Standard
tavav twe Write Cycle Time Min. 100 120 150 ns
taver tas Address Setup Time Min. 0 0 0 ns
teLax taH Address Hold Time Min. 50 50 65 ns
toven tos Data Setup Time Min. 50 50 65 ns
terDx ton Data Hold Time Min. 0 0 0 ns
— toes Qutput Enable Setup Time Min. 0 0 0 ns
\ Output Enable Read Min. 0 0 0 ns
B “ | Hold Time Toggle and Data Polling Min. | 10 10 10 | ns
tere tarel Read Recover Time Before Write Min. 0 0 0 ns
twieL tws WE Setup Time Min. 0 0 0 ns
EHWH TwH WE Hold Time Min. 0 0 0 ns
teLen tce TE Pulse Width Min. 50 50 85 ns
tereL torn TE Pulse Width High Min. 30 30 35 ns
Twhwii twawri | Byte Programming Operation Typ. 8 8 8 Us
Twhwhz twawhz | Sector Erase Operation (Note) Typ. 1 1 1 sac
— tves Vee Setup Time Min. 50 50 50 Ls
— tre Recover Time From RY/BY Min. 0 0 0 ns
— tre RESET Pulse Width Min. | 500 500 500 ns
— tan RESET Hold Time Before Read Min. 50 50 50 ns
— tousy Program/Erase Valid to RY/BY Delay Min. 90 a0 a0 ns

Note: This does not include the preprogramming time.

29



MBM29LV00ST/MBM29LV008B

30

B SWITCHING WAVEFORMS

¢ Key to Switching Waveforms
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Fd Bus Syt Tiafa Poling
Addresses >5 I P4 Ph F

Craka,
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PA is address of the memcry location to be programmed.

PD is data to be programmed at byte address.

DQ7 is the output of the complemeant of the data written to the device.
Dour is the output of the data written to the device.

Figure indicates last two bus cycles of four bus cycle sequence.

" Controlled Program Operation Timings
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Notas:
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PA is address of the memcry location to be programmed.

PD is data to be programmed at byte address.

DQ7 is the output of the complemeant of the data written to the device.
Dour is the output of the data written to the device.

Figure indicates last two bus cycles of four bus cycle sequence.

" Contirolled Program Operation Timings
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* . DQ7 = Valid Data (The device has completed the Embedded operation.)
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BNt Embeaded Erase Suspend Ener Erase
Eraing Suspend Program Exe Peume
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(e )

Y

e F“I'l:lg'-i'l'l'l Command
Sequence
[See Eelow)

Diata Foling Deoe

NCrem &Nt Aadress Mo
¥

e

ICPn:n;am mng D:-mple-te--:l)

Frogram Comm and Sequence (addressComm and)

TEH MAOH

¥

2 iH5H

¥

59%5H ¥0H

)

Program Address Frogam Dak
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WrHe Erase Command

G ce

[See Belamw)
¥

Gat Falling or Togge BN
5 cazers 50y Com pleded

Y

( Eraiure Completed )

toddrezs/Comm and:

S5 e

!

2 PaityH M H

FEITHEH

T aeH

& PtyH 5 H

FFESHAH

Chp Erase Com mand Sequence

Indl udua SactorMull pleSecior
Erams Com mand Sequence

toddress/Comm andl:

SF5H oH

¥

ZiveH T H

¥

FAHEIH

¥

A55H MtH

¥

ZiveH T H

¥

Sazhe dldeGH

¥

SD mT2EH

S=b d3a5H

)

Addton A Lo
Bf e COMM an &
Je oplanal.
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Note: DQ~ is rechecked even if DQs =

Fead Bryle
O3 % |:u:t-]
Al - W

VA = Address for programming

= Any of the sector addresses |
within the sector being erased
during sector erase or multiple
sector erase operation

= XXXXH during sector erase or
multiple sector erases

= Any of the sector addresses |
within the sector not being
protected during chip erase
operation

“1” because DQr may change simulianeously with DQs.

Polling Algorithm
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(e )

Selip Secior A .
[B4y P Bz, fa, Bm, fas,

¥
PS3TdT =1
¥
_ OiE = "uin, s = i,
| #=1CE=-"h, RESET - '
|‘7'|l-'l.l. F’I- lI.I'III
frdvate TWE Pulse

nceement FLSCMT

Time oud 100 ps

) ¥
E- HHEIE- L
f shouldreman e
Fead Tom Secikor
e T I [ A
M

Femce v HCM &
W% FeselCommeanc

¥

( Dieoe Falled _) PEmCLE o T &,
Wik ReseiCommenc

SEc Profection
Completed
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Periorm Base or
Frogqram Operaton

og——

FESET = wn

Tem parany Secio
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B ERASE AND PROGRAMMING PERFORMANCE

Limits
Parameter Unit Comment
Min. Typ. Max.
Sector Erase Time — 1 15 sec EXCIUdES programming time
prior to erasure
. . Excludes system-level
Byte Programming Time — 8 3,600 Us overhead
Chip Programming Time — 84 TB.D sec E\fgmggz system-level
Erase/Program Cycle 100,000 1,000,000 — Cycles
l TSOP PIN CAPACITANCE
ngﬂfgfr Parameter Description Test Setup Typ. Max. Unit
Cin Input Capacitance Vin=0 T.B.D T.B.D pF
Cour Qutput Capacitance Vour =0 T.B.D T.B.D pF
Cinz Control Pin Capacitance Vin=0 T.B.D T.B.D pF

Note: Test conditions Ta=25"C, f = 1.0 MHz
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B PACKAGE DIMENSIONS
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