MITSUBISHI LSlIs

PRELIMINARY M5M29KB/T800AVP

cification. )
otee :This 1L 10% Foubiect0<h%® g 388 G0-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)
Sorme par@ CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

DESCRIPTION
The MITSUBISHI Mobile FLASH M5M29KB/T800AVP is 5.0V-only high speed 8,388,608-bit CMOS boot block Flash Memories with

alternating BGO (Back Ground Operation) feature. The BGO feature of the device allows Program or Erase operations to be performed in
one bank while the device simultaneously allows Read operations to be performed on the other bank. This BGO feature is suitable for
mobile and personal computing, and communication products. The M5M29KB/T800AVP is fabricated by CMOS technology for the

peripheral circuits and DINOR(Divided bit line NOR) architecture for the memory cells, and are available in 48pin TSOP(l) .

FEATURES
® Organization  «oerreesersesenesnenie, 524,288 word x 16bit e Boot Block
................................. 1,048,576 word x 8 bit M5M29KB8OOAVP vreesiessisseninenneens. . Bottom Boot
Vce = 4.5~5.5V MSM29KTS00AVP  woeereeeereemeeremanninnins Top Boot

f 3 Supply vo[tage .............................

® Other Functions

e Access time = csereeriieniiiin., -80 80ns
.............................. Al 100ns Soft Ware Command Control
Selective Block Lock
* Power Dissipation ) Erase Suspend/Resume
Program Suspend/Resume
Read .............................. 110 mw (Max. at SMHZ) Status Hegister Read
(After Automatic Power saving) <+« 0.25mW (typ.) Alternating Back Ground Program/Erase Operation
Program/Erase ++++ 220 mW (Max.) Between Bank(l) and Bank(li)
Standby 0.25mW (typ.)
Deep pOWEr dOWN mMode ««---rereemeseres 0.25mW (typ.) o Package
® Auto program for Bank(l) 48-Lead, 12mm x 20mm TSOP (type-l}
Program Time  crrevrvmsrirecnninaiiniiiie 4ms (typ)
Program Unit
(Byte Program) ......................... 1word/1 by(e
(Page Program) ......................... 128w0rd/256byte
® Auto program for Bank(ll) APPLICATION
Program Time  -«coseeciersisvesimnineiscnnne 4ms (typ.) Code Storage PC BIOS
Program Unit  «eveeeeeemeeeeceeceeeeicieee 128word/256byte Digital Cellular Phone/Telecommunication
e Auto Erase
Erasetime = coorereiremiiininn. 40 ms (typ)
Erase Unit .
Bank(l) Boot Block «eeeeeeeiieanninnnan. 8Kword/16Kbyte x 1
Parameter Block .... ... 4Kword/8Kbyte x 6
Bank(ll) Main Block «eeeeiienerennnnnns 32Kword/64Kbyte x 15
8 Program/Erase cycles «o-oooeverrieeeiniinniiiiis 100Kcycles

PIN CONFIGURATION (TOP VIEW)

M5M29KB/T
800AVP

Outline 48pin TSOP type-| (12 X 20mm)

VP(Normal bend): 48P3E-B . NC : NO CONNECTION
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MITSUBISHI LSlis

M5M29KB/T800AVP

8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

PRELIMINARY

" i ion.
is ig ot a final swﬁ?::t"m change.

Notice : This 8 0% 7 o e sul
Sorme parametric Vi CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY
BLOCK DIAGRAM N - - = — A
Aws 128 WORD PAGE BUFFER
( — Main Block 32KW
A7 :
At P . +«——(O Vec (5.0V)
Ars 2] s .
A4 = GND (0V)
A3 . .
A1z X-DECODER . Main Block KW
Anl . Pa 7 Bl KW !
A10 . ParameterBlockS  dKW |
ADDRESS ¢ ao & Parameter Blockd __ 4KW
INPUTS N & ParameterBlockd  4KW =~ |
As i = Parameter Block?  4KW
A7 PammeterBlockl  4KW |
As Boot Block BKW !
As —]
2; Y-DECODER Y-GATE / SENSE AMP.
p = |
Ao I EEEEEEEE $ 143
\ STATUS /1D REGISTER] __,
CHIP ENABLE INPUT  CE# L MULTIPLEXER
QUTPUT ENABLE INPUT  OE# — .
WRITEENABLEINPUT WE# O—o-ooror—» |} | T ¢ ¢ % ... .
WRITE PROTECT INPUT WP 1# CUl P WSM i I I I I I I I
RESET/POWER DOWN INPUT  RP# o | INPUT/OUTPUT
BYTE ENABLE INPUT BYTE# BUFFERS

READYBUSY OUTPUT  RY/BY#

DQhs/A-1DQ1aDQ13D12 «

y
DATA INPUTS/OUTPUTS

FUNCTION

The M5M29KB/T800AVP includes on-chip program/erase control
circuitry. The Write State Machine (WSM) controls block erase
and byte/page program operations. Operational modes are
selected by the commands written to the Command User Interface
(CUI). The Status Register indicates the status of the WSM and
when the WSM successfully completes the desired program or
block erase operation.

A Deep Powerdown mode is enabled when the RP# pin is at GND,
minimizing power consumption.

Read

The M5M29KB/T800AVP has three read modes, which accesses
to the memory array, the Device Identifier and the Status Register.
The appropriate read command are required to be written to the
CUL.  Upon initial device powerup or after exit from deep
powerdown, the M5M29KB/TB00AVP automatically resets to read
array mode. In the read array mode, low level input to CE# and
OE#, high level input to WE# and RP#, and address signals to the
address inputs (AO-A18:Word mode, A-1, A0-A18:Byte mode)
output the data of the addressed location to the data input/output
(DO-D15:Word mode, DO-D7:Byte mode).

Write

Writes to the CUI enables reading of memory array data, device
identifiers and reading and clearing of the Status Register. They
also enable block erase and program. The CUIl is written by
bringing WE# to low level, while CE# is at low level and OE# is at
high level. Address and data are latched on the earlier rising edge
of WE# and CE#. Standard micro-processor write timings are
used.

ARernating Background Operation (BGO)

The M5M29KB/T800AVP allows to read array from one bank
while the other bank operates in software command write
cycling or the erasing / programming operation in the
background. Read array operation with the other bank in
BGO is performed by changing the bank address without
any additional command. When the bank address points the
bank in the erasing / programming operation, the
data is read out from the status register. The
access time with BGO is the same as the normal
read operation.

Output Disable
When OE# is at VIH, output from the devices is disabled.
Data input/output are in a high-impedance(High-Z) state.

Standby

When CE# is at VIH, the device is in the standby mode and its
power consumption is reduced. Data input/output are in a
high-impedance(High-Z) state. If the memory is deselected
during biock erase or program, the internal control circuits
remain active and the device consume normal active power
until the operation completes.

Deep Power-Down

When RP# is at VIL, the device is in the deep powerdown
mode and its power consumption is substantially low. During
read modes, the memory is deselected and the data
input/output are in a high-impedance(High-Z) state. After
retum from powerdown, the CUI is reset to Read Array , and
the Status Register is cleared to value 80H.

During block erase or program modes, RP# low will abort
either operation. Memory array data of the block being altered
become invalid.

June 1998, Rev.3.1
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M5M29KB/T800AVP

is not a final specificaton, . 8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

Automatic Power-Saving (APS)

The Automatic Power-Saving minimizes the power
consumption during read mode. The device automatically
turns to this mode when any addresses or CE# isn't changed
more than 200ns after the last alternation. The power
consumption becomes the same as the stand-by mode. While
in this mode, the output data is latched and can be read out.
New data is read out correctly when addresses are changed.

SOFTWARE COMMAND DEFINITIONS
The device operations are selected by writing specific software
command into the Command User Interface.

Read Array Command (FFH)

The device is in Read Array mode on initial device power up and
after exit from deep powerdown, or by writing FFH to the
Command User Interface. After starting the internal operation the
device is set to the read status register mode automatically.

Read Device Identifier Command (90H)

Read Device Identifier Code Command(90H) is written to the
command latch for reading device identifier codes. Following the
command write, the manufacturer code and the device code can
be read from address 0000H and 0001H, respectively.

Read Status Register Command (70H)

The Status Register is read after writing the Read Status Register
command of 70H to the Command User Interface. Also, after
starting the internal operation the device is set to the Read Status
Register mode automatically.

The contents of Status Register are latched on the later falling
edge of OE# or CE#. So CE# or OE# must be toggled every status
read.

Clear Status Register Command (50H)

The Erase Status, Program Status and Block Status bits are set to
"1"s by the Write State Machine and can only be reset by the Clear
Status Register command of 50H. These bits indicates various
failure conditions.

Block Erase / Confirm Command (20H/DOH)

Automated block erase is initiated by writing the Block Erase
command of 20H followed by the Confirm command of DOH. An
address within the block to be erased is required. The WSM
executes iterative erase pulse application and erase verify
operation.

Program Commands

A)Word/Byte Program (40H)

Word/Byte program is executed by a two-command sequence.
The Word/Byte Program Setup command of 40H is written to the
Command Interface, followed by a second write specifying the
address and data to be written. The WSM controls the program
pulse application and verify operation. The Word/Byte Program
Command is Valid for only Bank(}).

B)Page Program for Data Blocks (41H)

Page Program for Bank(l) and Bank(ll) allows fast programming of
128words/256bytes of data. Writing of 41H initiates the page
program operation for the Data area. From 2nd cycle to 128th
cycle (Word mode)/257th cycle (Byte mode), write data must be
serially inputted. Address A6-A0 (Word mode)/A6-A0,A-1 (Byte
mode) have to be incremented from 00H to 7FH/FFH. After
completion of data loading, the WSM controls the program pulse
application and verify operation.

C)Single Data Load to Page Buffer (74H)

/ Page Buffer to Flash (0EH/DOH)

Single data load to the page buffer is performed by writing 74H
followed by a second write specifying the column address and
data. Distinct data up to 256byte can be loaded to the page buffer
by this two-command sequence. On the other hand, all of the
loaded data to the page buffer is programed simultaneously by
writing Page Buffer to Flash command of OEH followed by the
confirm command of DOH. After completion of programing the
data on the page buffer is cleared automatically.

These commands are valid for only Bank(l) alike Word/Byte

Program.
Clear Page Buffer Command (55H)

Loaded data to the page buffer is cleared by writing the Clear
Page Buffer command of 55H followed by the Confirm command
of DOH. This command is valid for clearing data loaded by Single
Data Load to Page Buffer command.

Suspend/Resume Command (BOH/DOH)

Writing the Suspend command of BOH during block erase
operation interrupts the block erase operation and allows read out
from another block of memory. Writing the Suspend command of
BOH during program operation interrupts the program operation
and allows read out from another block of memory. The Bank
address is required when writing the Suspend/Resume Command.
The device continues to output Status Register data when read,
after the Suspend command is written to it. Polling the WSM
Status and Suspend Status bits will determine when the erase
operation or program operation has been suspended. At this
point, writing of the Read Array command to the CUl enables
reading data from blocks other than that which is suspended.
When the Resume command of DOH is written to the CUI,
the WSM will continue with the erase or program processes.

DATA PROTECTION

The M5M29KB/T800AVP provides selectable block locking of
memory blocks. Each block has an associated nonvolatile lock-bit
which determines the lock status of the block. In addition, the
M5M29KB/T800AVP has a master Write Protect pin (WP1#) which
prevents any modifications to memory blocks whose lock-bits are
set to "0", when WP1# is low. When WP1# is high, all blocks can
be programmed or erased regardiess of the state of the
lock-bits, and the lock-bits are cleared to "1" by erase. See the
BLOCK LOCKING table on P.8 for details.

Power Supply Voltage

When the power supply voltage (Vcc) is less than 3.2V, the device
is set to the Read-only mode.

A delay time of 2 us is required before any device operation is
initiated. The delay time is measured from the time Vcc reaches
Veemin (4.5V).

During power up, RP#=GND is recommended. Falling in Busy
status is not recommended for possibility of damaging the device.

MEMORY ORGANIZATION

The M5M29KB/T800AVP has one 8Kword boot block, six 4Kword
parameter blocks, for Bank(l) and fifteen 32Kword main blocks for
Bank(ll). A block is erased independently of other blocks in the
array.

3
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M5M29KB/T800AVP

8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

—Mitsubishi 8M Flash Memory Type name

M5M 29G T 800A VP -
- _T_ X X
Operating Voltage :
29G:2.7-3.6V
Standard / BGO Type
Boot Block :
29K :4.5-55V T: Top Boot
Standard / BGO Type B : Bottom Boot
Density/Write Protect : ——
B00A : BM WP1#

801A: BMWP1# & WP2#
0O08A : 8M WP1# & WP2#

70 ;
Operating Temperature :
Access Speed : L ,:0°C~70°C
70 : 70ns@Vee=3.0V | :-40°C~85°C
90ns@Vee=2.7V
80 : 80ns@Vee=3.0V
100ns@Vce=2.7V
10 : 100ns@Vee=3.0V
120ns@Vee=2.7V
Package :
VP : 48pin TSOP() 12mm x 20mm (Nomal Pinout)
VP : 48pin TSOP(l) 12mm x 20mm (Reverse Pinout)
WG: CSP Ball Pitch 0.75mm,6x8 array, 7mm x 8.5mm

Varied Combination

_ M5M29GB800AVP -707,80,10"

-81*,11

M5M29GB800ARV -70*,80,10*

-81*,11

M5M29GT800AVP -70*,80,10"

-81*,11

M5M29GT800ARV -70%,80,10*

-81*,11
M5M29GB801AWG (-8l specification)
M5M29GB00BAWG (-8l specification)
M5M29GTB01AWG (-8l specification)
M5M29GTO0BAWG (-8l specification)

M5M29KB800AVP -70%,80,10*
-81*,11

M5M29KT800AVP -70%,80,10*
-81*,11

*: T.B.D (To Be Decided)

June 1998, Rev.3.1
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MITSUBISHI LSis
M5M29KB/T800AVP

Oehange.  8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

MEMORY ORGANIZATION

x8 ( Bytemode) x16 { Wordmode}

FOOOOH-FFFFFH 78000H-7FFFFH

EO0OOH-EFFFFH 70000H-77FFFH

DO00OH-DFFFFH 68000H-6FFFFH

CO000H-CFFFFH 60000H-67FFFH

BOOOOH-BFFFFH 58000H-5FFFFH

ADOOCH-AFFFFH 50000H-57FFFH

90000H-9FFFFH 48000H-4FFFFH

B800Q0H-BFFFFH  40000H-47FFFH

70000H-7FFFFH  38000H-3FFFFH

60000H-6FFFFH 30000H-37FFFH

50000H-5FFFFH 28000H-2FFFFH

40000H-4FFFFH 20000H-27FFFH

30000H-3FFFFH  18000H-1FFFFH

20000H-2FFFFH  10000H-17FFFH

10000H-1FFFFH  08000H-0FFFFH

0EQOOH-0FFFFH 07000H-07FFFH

OCO00H-0DFFFH 06000H-06FFFH

0AOQOH-0BFFFH 05000H-05FFFH

08000H-09FFFH 04000H-04FFFH

06000H-07FFFH  03000H-03FFFH

04000H-05FFFH 02000H-02FFFH

00000H-03FFFH  00000H-01FFFH

32Kword MAIN BLOCK FCOO0H-FFFFFH 7E000H-7FFFFH 8Kword BOOT BLOCK
32Kword MAIN BLOCK FAOOOH-FBFFFH 7D000H-7DFFFH| 4Kword PARAMETER BLOCK
32Kword MAIN BLOCK F8000H-FOFFFH 7C000H-7CFFFH| 4Kword PARAMETER BLOCK §
32Kword MAIN BLOCK F6000H-F7FFFH 7B8000H-78FFFH| 4Kword PARAMETER BLOCK %
aokword MAIN BLOGK F4000H-F5FFFH 7A000H-7AFFFH| 4dKword PARAMETER BLOCK| <~
Kword MAIN BLOGK F2000H-F3FFFH 79000H-79FFFH | 4Kword PARAMETER BLOCK
J2Kwor:
FOOOOH-F1IFFFH 78000H-78FFFH | 4Kword PARAMETER BLOCK
32Kword MAIN BLOCK e
o EO0000H-EFFFFH 70000H-77FFFH 32Kword MAIN BLOCK
32Kword MAIN BLOCK JZ’
= D000OH-DFFFFH 68000H-6FFFFH | 32Kword MAIN BLOCK
32Kword MAIN BLOCK =
CO000H-CFFFFH 60000H-67FFFH 32Kword MAIN BLOCK
32Kword MAIN BLOCK
BO0OOH-BFFFFH 58000H-5FFFFH | 32Kword MAIN BLOCK
32Kword MAIN BLOCK
AQDOOH-AFFFFH 50000H-57FFFH 32Kword MAIN BLOCK
32Kword MAIN BLOCK
90000H-9FFFFH 48000H-AFFFFH 32Kword MAIN BLOCK
32Kword MAIN BLOCK o]
8000OH-8FFFFH 40000H-47FFFH 32Kword MAIN BLOCK JZ>
32Kword MAIN BLOCK =
70000H-7FFFFH  38000H-3FFFFH 32Kword MAIN BLOCK =
32Kword MAIN BLOCK
= 60000H-6FFFFH 30000H-37FFFH 32Kword MAIN BLOCK
4Kword PARAMETER BLOCK
50000H-5FFFFH 28000H-2FFFFH 32Kword MAIN BLOCK
4Kword PARAMETER BLOCK
40000H-4FFFFH 20000H-27FFFH 32Kword MAIN BLOCK
4Kword PARAMETER BLOCK E ” N BLOGK
4Kword PARAMETER BLOGK g 30000H-3FFFFH  18000H-1FFFFH 32Kword
4Kword PARAMETER BLOCK| T 20000H-2FFFFH  10000H-17FFFH 32Kword MAIN BLOCK
4Kword PARAMETER BLOCK 10000H-1FFFFH 08000H-OFFFFH 32Kword MAIN BLOCK
8Kword BOOT BLOCK D0000H-OFFFFH  00000H-07FFFH 32Kword MAIN BLOCK i

Azs-A-1(Bytemode) Ats-Ao(Wordmode)

M5M29KB80OAVP Memory Map

x8 ( Bytemode) x16 ( Wordmade)

Ate-A-1(Bytemode) A1s-Ao(Wordmode)

M5M29KT800AVP Memory Map

June 1998, Rev.3.1
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PRELIMINARY M5M29KB/T800AVP

s notafinal specification, o, 8 388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

Notice : This I8 DO ore subj
Some parametric fimits &1 CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY
BUS OPERATIONS
Bus Operations for Word-Wide Mode (BYTE#=ViH)
Mode Pins CE# OE# WE# RP# DQo-15 RY/BY#
Array ViL ViL VIH VIH Data out VOH (Hi-2)
Read Status Register Vi ViL VIH ViH Status Register Data x 1
Lock Bit Status ViL ViL VIH ViH Lock Bit Data (DQs) X
Identifier Code ViL ViL VIH VIH Identifier Code VOH (Hi-2)
Qutput disable ViL ViH VIH ViH Hi-Z X
Stand by ViH x2 X ViH Hi-Z X
Program ViL VIH Vit VIH Command/Data in X
Write Erase VIL ViH ViL ViH Command X
Others ViL ViH Vi ViH Command X
Deep Power Down X X X ViL Hi-Z VOH (Hi-2)

Bus Operations for Byte-Wide Mode (BYTE#=VIL)

Mode Ping CE# OE# WE# RP# DQo-7 RY/BY#

Array ViL ViL VIH ViH Data out VOH (HI-2)

Read Status Register ViL ViL ViH ViH Status Register Data XV
Lock Bit Status ViL Vi ViH ViH Lock Bit Data (DQs6) X

Identifier Code ViL ViL ViH ViH Identifier Code VOH (Hi-2)
Qutput disable Vo ViH ViH ViH Hi-Z X
Stand by Vin x2 X Vin Hi-Z X
Program ViL Vi ViL VIH Command/Data in X
Write Erase ViL Vi Vi ViH Command X
Others ViL ViH Vi, VIH Command X

Deep Power Down X X X ViL Hi-Z VOH (Hi-2)

1) X at RY/BY# is VOL or VOH(Hi-Z).

*The RY/BY# is an open drain output pin and indicates status of the intemal WSM. When low,it indicates that the WSM is Busy performing an operation.
A pull-up resistor of 10K-100K Ohms is required to allow the RY/BY# signal to transition high indicating a Ready WSM condition.

2) X can be VIH or VIL for control pins.

6 June 1998, Rev.3.1
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PRELIMINARY M5M29KB/T800AVP
not a final spetg!l"ec;"{;nc'hange. 8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

Notice : This isnota
Some parametric imits are ¢ CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

SOFTWARE COMMAND DEFINITION
Command List

3rd - 257th bus cycles (Byte Mode)

1st bus cycle 2nd bus cycle 31d - 129th bus cycles (Word Mode)
Command Mode | Address #DDQ%) 1 Mode |Address 2[')35;3) Mode |Address | [Data )
DQ1s-0) DQ15-0) DQ1s-0)
Read Array Write X FFH
Device Identifier Write X 90H Read IA2) D2
Read Status Register Write Bank3)| 70H Read Bank3) | SRD%
Clear Status Register Write X 50H
Clear Page Buffer Write X 55H Write X DOH ")
Byte/Word Program 5) Write | Bank()5)|  40H Write WA 8| wp®
Page Program _7) Write Bank3|  41H Write wao )| wbo?| wiite WAn?) | wDn?)
Single Data Load to Page Buffer5) Write | Bank()5})|  74H Write wa®| wp®
Page Butfer to Flash 5) Write Bank(}5)| OEH Write wA 8| DoH?
Block Erase / Confirm Write Bank3)| 20H Write BA9% DOH 1)
Suspend Write Bank3)| BOH
Resume Write Bank3| DOH
Read Lock Bit Status Write X 71H Read BA9) DQe 10}
Lock Bit Program / Confirm Write Bank3)| 77H Write BAY DoH
Erase All Unlocked Blocks ') Write X A7H Write X DOH 1)

1) In the word-wide mode, upper byte data (DQ8 - DQ15) is ignored.
2) IA = ID Code Address : A0 = VIL (Manufacturer's Code) : A0 = VIH (Device Code), ID = ID Code.
3) Bank = Bank Address (Bank(l) or Bank(ll}). A18 - A15.
4) SAD = Status Register Data.
5) Byte/Word Program, Single Data Load and Page Buffer to Flash Command is valid for only Bank(l).
6) WA = Write Address, WD = Write Data.
7) WAO,WAn = Write Address, WD0,WDn = Write Data.
BYTE# = VIL : Write Address and Write Data must be provided sequentially from 00H to FFH for A6 - A-1. Page size is 256Byte (256byte x 8bit),
and also A18 - A7(Block Address, Page Address) must be valid.
BYTE# = VIH : Write Address and Write Data must be provided sequentially from 00H to 7FH for A6 - A0. Page size is 128word (128word x 16bit),
and also A18 - A7(Block Address, Page Address) must be valid.
8) WA = Write Address.
Upper page address, A18 - A7(Block Address, Page Address) must be valid.
9) BA = Block Address : Bank(l) : A18 - A12.
Bank(ll) : A18 - A15.
10) DQ6 provides Block Lock Status, DQ6 = 1 : Block Unlock, DQ6 = 0 : Block Locked.
11) Read Status Register command (70H) is required to detect the completion of Erase All Unlocked Blocks. 70H command has to be written at least after 1.8s
from issuing A7H.

7 June 1898, Rev.3.1
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M5M29KB/T800AVP

8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)
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BLOCK LOCKING
800A Lock Write Protection Provided
Bit BANK(l) BANK(Il) _ Note
RP# | WP1# | (intemally)| Boot |Parameter| Data Lock Bit
ViL X X Locked | Locked | Locked | Locked [Deep Power Down Mode
ViL 0 Locked | Locked | Locked [ Locked
VIH 1 Locked |Unlocked |Unlocked | Locked
ViH X Unlocked | Unlocked |Unlocked |Unlocked | All Blocks Unlocked

DQs provides Lock Status of each block after writing the Read Lock Status command (71H).
WP# pin must not be switched during performing Read / Write operations or WSM Busy (WSMS = 0).

STATUS REGISTER

Symbol Status o Definition =

SR.7 (DQ7)| Whrite State Machine Status Ready Busy

SR.6 (DQs)| Suspend Status Suspended Operation in Progress / Completed
SR.5 (DQs)| Erase Status Error Successful

SR.4 (DQ4)| Program Status Error Successful

SR.3 (DQ3)| Block Status after Program Error Successful

SR.2 (DQ2)| Reserved - -

SR.1 (DQ1)| Reserved - -

SR.0 (DQo)| Reserved - -

*The RY/BY# is an open drain output pin and indicates status of the internal WSM. When low, it indicates that the WSM is Busy performing an operation.
A pull-up resistor of 10K-100K Ohms is required to allow the RY/BY# signal to transition high indicating a Ready WSM condition.

*DQ3 indicates the block status after the page programming, byte/word programming and page buffer to flash. When DQ3 is "1", the page has the
over-programed cell . If over-program occurs, the device is block fail. Howsver if DQ3 is *1°, please try the block erase to the block. The block may revive.

June 1998 , Rev.3.1
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M5M29KB/T800AVP

8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)
CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

DEVICE IDENTIFIER CODE

Code Pins Ao DQ7 | DQs | DQs | DQs | DQs | DQz | DQi | DQo | Hex Data
Manufacturer Code Vi 0 0 0 1 1 1 0 0 1CH
Device Code (-T800A) VIH 1 1 1 1 0 0 1 0 F2H
Device Code (-B800A) VIH 1 1 1 1 0 1 0 0 F4H

In the word-wide mode, the upper data(D1s-8) is *0".

A1~A8, A10~A18, CE#,OE# = VIL, WE# = VIH, D15/A-1=VIL (BYTE#=1)

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Min Max Unit
Vee Vee voltage -0.2 7.0 Vv
Vit All input or output voltage except Vec,A9,RP#1) With respect to Ground -0.6 7.0 Vv
Ta Ambient temperature -40 85 °C
Tos Temperature under bias -50 95 °C
Tstg Storage temperature -65 125 °C
lout Output short circuit current 100 mA

1) Minimum DC voltage is -0.5V on input/output pins. During transitions, this level may undershoot to -2.0V for periods <20ns. Maximum DC voltage
on input/output pins is Vcc+0.5V which, during transitions, may overshoot to Vcc+1.5V for periods <20ns.

CAPACITANCE

Symbol Parameter Test conditi Limits i
ymbo est conditions Min Typ Max Unit

i i F

CiN Input capac:ta.mce (Address, Control Pins) Ta = 25°C, f = IMHz, Vin= Vout = OV 8 P
Cout Output capacitance 12 pF
DC ELECTRICAL CHARACTERISTICS (Ta = -40~ 85°C, Vcc = 4.5V ~ 5.5V, unless otherwise noted)
Symbol P t - Limits )
ym arameter Test conditions Min | Typ1) | Max Unit
It Input leakage current oV<VingVee +1.0 pA
Lo Output leakage current 0V<Vour<Vee =10 pA
IsB1 Vce = 5.5V, VIN=VILNVIH, CE# = RP# =WP# = VIH 100 300 vA
Vcce standby current Vce = 5.5V, Vin=GND or Vcc,
Ise2 CE# = RP# = WP#= Vcc+0.3V 50 | 100 KA
IsB3 Vee deen powerdown current Vee = 5.5V, VIN=VILVIH, RP# = ViL 100 300 pA
Is84 PP Voe = 5.5V, VIN=GND or Vec, RP# —GNDz0.3V 50 | 100 uA
Vce = 5.5V, ViN=VILVIH, CE# = VL, 5MHz 10 20
lce Vce read current for Word or Byte RP#=0E#=VIH, louT = OmA 1MHz 5 2 mA
. Vee = 5.5V, VIN=VILUVIH, CE# =WE#=ViL,
lccz Vce Write current for Word or Byte RP#=0OE#=ViH 30 mA
lccs Vce program current Vce = 5.5, VIN=VIWVIH, CE# = RP# =WP# = ViH 40 mA
lcca Vcc erase current Vce = 5.5V, VIN=VILVIH, CE# = RP# =WP# = VIH 40 mA
Iccs Vce suspend current Vee = 5.5V, ViIN=VILVIH, CE# = RP# =WP# = ViH 200 WA
ViL Input low voltage —-0.5 0.8 \'/
VIH Input high voltage 2.0 Vee+0.5 \
VoL Qutput low voltage loL = 5.8mA 0.45 \'
VOH1 IoH = -2.5mA 0.85Vce \J
Output high volt

VoH2 utputhigh vollage loH = —100pA Vee—0.4 \
VLKO Low Vcc Lock-Out voltage 2) 2.5 3.5 \'J

All currents are in RMS unless otherwiss noted.
1) Typical values at Vee=5.0V, Ta=25°C

2) To protect against initiation of write cycle during Vcc power-up/ down, a write cycle is locked out for Vee less than VLKO.
If Vo is less than VLKO, Write State Machine is reset to read mode. When the Write State Machine is in Busy state, if Vce is less than VLKO, the alteration of memory contents

may occur.
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PRELIMINARY M5M29KB/T800AVP

Notice : ThisIs nota fnal specifcater, oo g 388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

not bje
Some parametric limits are S CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

AC ELECTRICAL CHARACTERISTICS (Ta = -40 ~85°C, Vcc = 4.5V ~5.5V)
Read-Only Mode

Limits
Symbol Parameter M5M29KB/T800A-70 M5M29KB/T800A-80 M5M29KB/T800A-10 | Unit
Min | Typ [ Max | Min | Typ | Max | Min | Typ | Max

trRc | tavav | Read cycle time 70 80 100 ns
ta(aD) | tavav | Address access time 70 ) 80 100 | ns
ta(cg) [ teLav | Chip enable access time 70 80 100 | ns
ta(0E) [ taLav | Output enable access time 40 40 50 ns
tciz | terox | Chip enable to output in low-Z 0 0 0 ns
tor(ce) | tenaz | Chip enabie high to output in high Z 25 25 25 ns
torz { teLax | Output enable to output in low-Z 0 0 0 ns
toF(oE) | taHoz | Output enable high to output in high Z 25 25 25 ns
tpHZ | trLQz | RP# low to output high-Z 150 150 150 | ns
ta(BYTE) triHav | BYTE# access time 70 80 100 | ns
teHz | troz | BYTE# low to output high-Z 25 25 25 ns
toH toH | Output hold from CE#, OE#, addresses | 0 0 0 ns
teco | teLFuH | CE# low to BYTE# high or low 5 5 5 ns
1BAD | tavFUM | Address to BYTE# high or low 5 5 5 ns
toEH | twHGL | OE# hold from WE# high 70 80 100 ns
trs teHeL | RP# recovery to CE# low 500 500 500 ns

Timing measurements are made under AC waveforms for read operations.

AC ELECTRICAL CHARACTERISTICS (Ta = -40 ~85°C, Vcc = 4.5V ~5.5V)

Write Mode (WE# control)
Limits
Symbol Parameter M5M29KB/T800A-70 M5M29KB/T800A-80 M5M29KB/T800A-10 Unit
Min Typ | Max Min | Typ Max Min | Typ Max

twc [tavav | Write cycle time 70 80 100 ns
tas  [tavwH |Address set-up time 50 50 50 ns
taH  [twHAX | Address hold time 0 0 0 ns
tDs  [tovwH |Data set-up time 50 50 50 ns
toH_[twHox_|Data hold time 0 0 0 ns
fcs _|teew |Chip enable set-up time 0 i 0 ns
tcH [twHEH |Chip enable hold time 0 0 0 ns
twp__[tWLWH |Wirite pulse width 50 60 70 ns
twPH |twHWL |Wirite pulse width high 20 20 30 ns
taHwyteHWL |OE# hold to WE# Low 70 80 100 ns
t8S  [tFL/HWH| Byte enable high or low set-up time 50 50 50 ns
teH  |twHFLH| Byte enable high or low hold time 70 80 100 ns
tBLS |tPHHWH| Block Lock set-up to write enable high| 70 80 100 ns
tBLH |tavPH |Block Lockhold from valid SRD 0 0 0 ns
toaP_[twHRH1| Duration of auto-program operation 4 80 4 80 4 80 |ms
tDAE |twHRH2|Duration of auto-block erase operation 40 | 600 40 600 40 600 ms
IWHRUIWHRL |Write enable high to RY/BY# low 70 80 100 |ns
trs  |tPHWL [RP# high recovery to write enable low | 500 500 500 ns

Read timing parameters during command write operations mode are the same as during read-only operations mode.

Typical values at Vee=5.0V, Ta=25°C
10 June 1998, Rev.3.1
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pPRELIMINARY M5M29KB/T800AVP

is not a final spei'ig’g“‘%“éhange. 8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

Notice : This is ROL <.
Some parametric imits are S CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

AC ELECTRICAL CHARACTERISTICS (Ta = -40 ~ 85°C, Voc = 4.5V ~ 5.5V)
Write Mode (CE# control)

Limits
Symbol Parameter
M5M29KB/TBO0A-70 M5M29KB/T800A-80 M5M29KB/T800A-10 | Unit
Min Typ Max | Min Typ Max | Min Typ Max

twc ltavav  |Write cycle time 70 80 100 ns
tas |tavwH |Address set-up time 50 50 50 ns
tan  |tEHAX |Address hold time 0 0 0 ns
tos  [tovwH |Data set-up time 50 50 50 ns
toH [tEHDX |Data hold time 0 0 0 ns
tws_|tWLEL |Write enable set-up time 0 0 0 ns
tWH |[tEHWH |Write enable hold time 0 0 0 ns
fcer |tELEH |CE# pulse width 50 60 70 ns
tCEPH|tEHEL |CE# pulse width high 20 20 30 ns
tGHEL|tGHEL |QE# hold to CE# Low 70 80 100 ns
tBs |tFUHWH|Byte enable high or low set-up time 50 50 50 ns
teH |tEHFLH |Byte enable high or low hold time 70 80 100 ns
tBLs |tPHHEH |Block Lock set-up to write enable high | 70 80 100 ns
tBLH |tavPH |Block Lockhold from valid SRD 0 0 0 ns
toap [tEHRAH1 |Duration of auto-program operation 4 80 4 80 4 80 |ms
toae (tEHRH2 |Duration of auto-block erase operation 40 600 40 600 40 600 |ms
teHAL [tEHRL | CE# high to RY/BY# low 70 80 100 | ns
trs |tPHEL |RP# high recovery to write enable low | 500 500 500 ns

Read timing parameters during command write operation mode are the same as during read-only operation mode.
Typical values at Vee=5.0V, Ta=25°C

Erase and Program Performance

Parameter Min Typ Max Unit

Main Block Erase Time 40 600 ms
Boot Block Erase Time 20 600 ms
Parameter Block Erase Time 16 600 ms
Main Block Write Time (Page Mode) 1.0 1.8 sec

| Page Write Time 4 80 ms

Vcc Power Up / Down Timing

Symbol Parameter Min Typ Max Unit

tvcs RP# =ViH set-up time from Vccmin 2 ys

During power up/down, by the noise pulses on control pins, the device has possibility of accidental erasure or programming.

The device must be protected against initiation of write cycle for memory contents during power up/down.

The delay time of min.2usec is always required before read operation or write operation is initiated from the time Vcc reaches Veemin during power up/down.
By holding RP# VIL, the contents of memory is protected during Vcc power up/down.

During power up, RP# must be held ViL for min.2ps from the time Vec reaches Veemin.

During power down, RP# must be held VIL until Vcc reaches GND.

RP# doesn't have latch mode therefore RP# must be held VIH during read operation or erase/program operation.

11 June 1998, Rev.d.1
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PRELIMINARY M5M29KB/T800AVP
is nota fnal speciiatcly, .nge.  8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

Notice : Thisisnota,
nge parametric fimits are st CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

Vec POWER UP/ DOWN TIMING
Read /Write Inhibit—|

5.0v
Vce
GND \

F——tves—»
RP# VM ﬂ

Vi e —/

—
CE# ViH 71 lL___ / AT / | \

VIL
1P > -1PS
ViH
wer / X [ X / \

AC WAVEFORMS FOR READ OPERATION AND TEST CONDITIONS

Read /Write Inhibit Read /Write Inhibit

TEST CONDITIONS
ViH FOR AC CHARACTERISTICS
IL
” tRC > Input voltage : Vi = OV, ViH = 3.0V
VH —————— ta(aD) > Input rise and fall times : <5ns (70,80ns)
CE# viL _\k - J{ _ <10ns (100ns)
ta (CE) 1DF(CE) Reference voltage
ViH at timing measurement : 1.5V
OE# _/ y 4 \
\ ]
vie |, toe DF(0E), Output load : 1TTL gate +
ViH CL(100pF for 100ns)
WE ViL ————AE ot (0F) toH \_ CL(30pF for 70,80ns)
Vi ot * 1.3V
OH - e—toLz— -- - .
DATA v HIGH-Z & outrutvalo B HIGH-Z Nots
oL -
tPs ———— ¢ »
tPHZ 3.3kQ
RP# VM A
ViL — DuT
CL =30/100pF

il

BYTE AC WAVEFORMS FOR READ OPERATION

ViH
ADDRESSES m ADDRESS VALID ADDRESS VALID
MsoA0) Vi K X XXX
[e————ta(AD})—¥
ces» M 7 T ——
ViL A
[—»tDF(CE)
l¢——ta(CE)
OE# VIH _/ ta(OE) [—————-—
ViL ./
{a(BYTE) ¥ l—>{ tDF(OE)
oLz¥
Vin S toLz—] tBAD ta(BYTE)
BYTE# " / ._.T \
teco [ tOH
VIH HIGH-Z [ tBAD ¥
DATA y A ourrutvaup X vaD X vaLo %
(0Q7 - DQo) Vi
tBHZ >
o ta(aD)
DATA ViH HIGH-Z Y741 VALID
(0Q14-DQg) Vi AR
Vin
- R Yl
Dans /A1 KOO0 At { pais X A1 XXX
When BYTE#=ViH, CE#=0OE#=ViL , DQ15/A-1 is output status. At this time, input signal must not be applied.
12 June 1998, Rev.3.1
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PRELIMINARY M5M29KB/T800AVP

is is not a fina) Spe‘g?ecgﬁg‘éhang& 8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

Notice : This 1S NOL <. su
Some parametric fimits &5 CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY
AC WAVEFORMS FOR PAGE PROGRAM OPERATION (WE# control)
The other bank READ STATUS WRITE READ
" . PROGRAM REGISTER ~ ARRAY COMMAND
LN SOOOOOXK vaup vaup X appressvaup  XOOOOOCOCXX  BANK ADDRESS VALID )C
L
BYT:E::\:\IL " 0OH 01H~FEH FFH
6~A-1
B TERoYI VIL " oon K van X omren X zen QQOOOO0OOCOOCOOROCOON_
(Ae ~A0) tWe ——plt——tAS — > "y oo
ViH 1a(CE)
NS AN NS
tc > <« tCH ta(oE)
OE# ViH _/
Vi e~ tWPH - toEH -# T tGHWL ——toEH
v ta(OE) e tpap ————»
H
X Y 4 /
wee /XU _ \_7 \_/
— tOH
Vi —-tWPe— tos
'“ [\ e o I/ v S o W el 7 oy
DATA o (H)—{ DIN J——{ POUT——{DIN )———DIN - WSl (Fr)y—
—» tWHRL
RyBys oM / Y
VoL 4—tBS
v t¢-—n1BH
BYTE# H
ViL
tPs
RP# ViH
ViL “—1BLS tBLH—~
wpig VM
WP2# ViL -
AC WAVEFORMS FOR PAGE PROGRAM OPERATION (CE# control)
The other bank READ STATUS  WRITE READ
i dirase PROGRAM REGISTER  ARRAY COMMAND
At8-AT OO0 vaLD X VALID X' ADDRESS VALID Xm BANK ADDRESS VALID X:
L
BYT(E::\QL " 0OH 01H-FEH FFH
6~A-1
BYTE#=VIH ViL ( goH X (01H 7EH X 7FH
(A8 ~A0) tWe —die—tas —» 1A ooty
ViH ta(CE) ———
CE# \ / j{ y / /~ \
Vi _/ %tCEPH:P\_/ \_/ \__.7 /
ViH ta(OE) ta(OE)
OE#
ViL / Eﬁ‘ ——toEH—>
ws  twh H-tOEH 1GHEL -
v e tDAP ——— ]
IH
WEd ViL '/—\F_‘ [}/_\ / \ /\ / \_/—
{oH
oy —N\__ Y e S e Wit e
DATA VL Y, {41H ) E\l W pouT \DIN > \Er‘i/ AV SRD )- \@—
- tEHARL
RYBY# VM / ¥
VoL le—tBs
ViH n—l
BYTE#
ViL

trs
RP# ViH
V

L

> tBLS {BLH—
WP1# VH } (
WP2i# ViL

13 June 1998, Rev.3.1
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PRELIMINARY M5M29KB/T800AVP

Notice : This is mtafg:l,ggf,‘{;}‘ﬁﬁ change.  8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)
Some parametric i CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

AC WAVEFORMS FOR BYTE/WORD PROGRAM OPERATION (WE# control) (to only BANK(I))
PROGRAM READ STATUS  WRITE READ

Vi GISTER ¥ COMMAND
ADDR QQAQVQ000000‘0000‘0"“0 BANK() ADDRESS VALID X
twe—re—tas 3 taH » ta(CE)

cer M A \__1/ | AN
VL
tcs [ tcH « ta(OE
oe¢ ™ twe . \ / \
ViL toEH——— |
twPH
wer X/ s \__/
ViL —/
Vin . tos
Lo\
oATA (a01) DIN @FFH
»> toH
VIH s
RY/BY# e—tWHRL /
viL
tss e
ViH
BYTE# % Aj(
ViL *—ten

O
VIH
AST¥ 0 ;I - tpap
w—1BLS > tBLH
WPi# VM Y
we2#

AC WAVEFORMS FOR BYTE/WORD PROGRAM OPERATION (CE# control) (to only BANK(I))
READ STATUS ~ WRITE READ

ViH \ PROGRAM REGISTER ARRAY COMMAND___
oo (o KRR RX sty roomess vao
m@m 0 X_
tWe—sre—tas 3 taH »| ta(cE)
ViH \
cEn L \‘\_,z \ |/ /S

ViL
ta(OE
1 \(
toen >N\

VIH
OE# > - tCEP

Vi tws . twH
ViH — s
WE#
N VS NI \_/
<+ {DS
VIH
Laom)
DATA 40H DIN FFH
e {s0) t {{sro)——rr)—
DH
ViH /
RY/BY# le—tEHRL /
viL tes )

‘_
VIH
BYTE#
viL
< tps +—teH
VIH
RPY - toap

e—tBLS -~ tBLH
wpis Vi
WP2#

14 June 1988, Rev.3.1
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PRELIMINARY M5M29KB/T800AVP

js s not a final spectfieato’e, oo 8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

ice : Thi noL &’
Some parametric imits ar@ sU CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

Some paral

AC WAVEFORMS FOR ERASE OPERATIONS (WE# control)

READ STATUS WRITE READ
ViH ERASE REGISTER ARRAY COMMAND
ADDRESSES XXXXX X XK apDRESs vALID XXX~ BANK ADDRESS VALID X
i
tWC ———[¢———tas —— M tAH tn
ViH % \ 8 —
CE# Vi / _\__/ N __/_\—/
Vin tcs —r—e—{CcH ta(OE:
N
O w —/ 4—tOEH4’\——/ \_
WPH ——————{DAE |
ViH
N / 4
WEH / "/ ;Is T \_/
Vi — WP —— tos
(20m ) {Z¥ srpY) (Frn)
DATA '/ \20H Dot W/ N/
-l tWHRL
VoH
Rveve -/ 1 £ L
oL
16S ten |

v > ,
BYTEH X )‘(
Vit

tPs —»f
VIH
RP# teLs tBLH
ViL

wpi#  VH Y
WP2# ViL

AC WAVEFORMS FOR ERASE OPERATIONS (CE# control) READ STATUS WRITE READ
ERASE REGISTER ARRAY COMMAND

VIH
ADDRESSES ADDRESS VALID BANK ADDRESS VALID
WX Wxxx XC

twe ———» tas ———> tAH
ViH la(CEl
CEf W —/ \\—7( — 4 \i__/ \_/
v l¢-tcEP ->4——1CEPH ta(OE
H
N
OE# Vi —/ 4+————{OEH —~»L_/ \_
tws ——————{DAE ———————————»
i S e N, NS
WEH .
Vil tos
Joon \ 70 SrpN Jerm \
DATA . 2 poH W i il
—» tEHRL
VOH
RYBYS / I \L
oL
tBs' ten J
ViH
BYTE#
ViL ><
tPS —»|
RP# V™ teLs tBLH
Vi —
ViH
wWP1#
WP2# ViL ){
15 June 1998, Rev.3.1
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M5M29KB/T800AVP

8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)
CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

PRELIMINARY

i ification.
: ot a final specifica .
gggf: ;ﬂiﬁ.’a‘c \imits are subject to chand

AC WAVEFORMS FOR PAGE PROGRAM OPERATION WITH BGO (WE# control)
Change Bank Address

PROGRAM DATA TO ONE BANK P> ARRAY READ FROM THE OTHER BANK

WITH BGO o
A1e7 ADDRESS VALID VALID X VALID X
Bwf::ﬁ) 01H~FEH FFH .
BYTE#=VIH 01H-7EH X 7FH VALID X VALID X__
(AS ~A0) < tAH lt— ta(CE) -
CE# /N /N /\ /S N\__/

< {a(OE _
OE# ‘kﬂj\q I/
WE# \_/ A4
tos
@ (& —
DATA - 4 DIN (on \EHSRD Do DOOT
v —»—te toH —»> tWHRL
H
RY/BY#
ViL

AC WAVEFORMS FOR PAGE PROGRAM OPERATION WITH BGO (CE# control)

Change Bank Address
PROGRAM DATA TO ONE BANK % ARRAY READ FROM THE OTHER BANK
ViH WITH BGO .
A18-7 ( ADDRESS VALID VALID X VALID X
ByTer=viL V- -
00H 01H-FEH FFH
(As~A-1) ViH —_—
BYTER=VIH |, £ ooH {01H-7EH X 7 vaup X VALID X_
(A6 ~A0) " twc—><—tAs—_: taH _ re—ta(CE)
H \ —_
CE ViL I itCEPH E‘\-—/ \_/ \_J __/_\J
s
OE# Vi tcep ¢ toEH
tws 14—
Vi teH .
AN VAN AN
Vi tos
VTN om /
DATA 41H DIN DIN DIN SRD DOl DOUT—
" () {omy——(on)—K { ool+—— 0
——le tDH - temRL
VIH
RY/BY#
Vi
16 June 1998, Rev.3.1
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MITSUBISHI LSls
M5M29KB/T800AVP

8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

AC WAVEFORMS FOR BYTE/WORD PROGRAM OPERATION WITH BGO (WE# control)

PROGRAM DATA TO  READ STATUS
BANK(1)

Change Bank Address
—P»  ARRAY READ FROM BANK() WITH BGO

VIH REGISTER .

Al8-7 ( ADDRESS VALID VALID X VALID X
ByTE#=viL Y
(A-1~AB) VIH —
BYTE#=VIH ¢ vALD vaup X VALD X

(A0 ~Ag) zlL twc———><—tAs—_: e ta(CE)

IH — _
CE# " 7\ /\ /

ViH st foH Y*ta(OE)_\ _
OE#

Vi »—twp / /

v -twpH

IH
WE# L4 7

ViL - -

VIH I\ 77
DATA (40H) ol oo oodT

ViH
RY/BY#

Vi

—» tWHRL

AC WAVEFORMS FOR BYTE/WORD PROGRAM OPERATION WITH BGO (CE# control)

PROGRAM DATA TO READ STATUS
NK(I .

Change Bank Address

-——p» ARRAY READ FROM BANK(Il) WITH BGO

BANK(I) REGISTER L
A18-7 ADDRESS VALID vaup X VALD X
BYTE#=VIL
(A-1~A8) —_
BYTE#=VIH é VALID VALID X VALID X_
(Ao ~As) tWe—»e—tas L tatcE) _
CE# 7. cequ\—/ \ / /7 \ /
e ta(OE -
OE# ,mﬁj\——/ /J_\ /
— tcH
WE# /\ /
> tos
DATA DIN ‘mmsno‘, & Dobv——@T—
» toH
VIH
RY/BY#
ViL
- tEHRL
17 June 1998, Rev.3.1
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PRELIMINARY M5M29KB/T800AVP

Notice : This 18 no(ahnzlrzmﬁggmchange 8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)
Some parametric fmits CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

AC WAVEFORMS FOR BLOCK ERASE OPERATION WITH BGO (WE# control)

Change Bank Address
BLOCK ERASE IN  READ STATUS ARRAY READ FROM THE OTHER
VIH ONE_BANK REGISTER BANK WITH BGO _
ADDRESSESV ADDRESS VALID X vamn X vawp X
L —_
twe—>ie—1tas —ple——taH > e ta(CE)

ViH —
CE N1/ / /S \__/

Vi t .

cs < tCH e ta(0

OE# VIH /3—\ /-——-

ViL twp toEH

v <—tWPH:L

H
ViL N7 -~/
Vi tos
(2om) T swo) T ood

DATA 20H DOH SRD DO! poUT——

ViL \__/ :) ) -/ W7

DH

ViH ;
RY/BY#
ViL
— twHRL

AC WAVEFORMS FOR BLOCK ERASE OPERATION WITH BGO (CE# control)

Change Bank Address
b
BLOCK ERASE IN READ DATA FROM THE OTHER BANK
READ STATUS WiTH BEO

Vi ONE_BANK REGISTER _
4
ADDRESSESV W( ADDRESS VALID vaup X VALD X
L _—

cer XA, .\t\f ___/ Tﬂaﬁ i\ /

e

ViL [tCEPH
ViH *ta(?)_\
tws e tcn
WE# ViH /—\ /
ViL

/
ViH tos
& D) oo —
DATA Vi 20H @—@«sno {{q oo poyT

toH

ViH
RY/BY#
ViL
—» tEHRL

18 June 1998, Rev.3.1
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PRELIMINARY M5M29KB/T800AVP

Notice : Thisis nota el speciestole, 0 8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)
Some parameric fimits CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY
FULL STATUS CHECK PROCEDURE LOCK BIT PROGRAM FLOW CHART

STATUg EHAE[?ISTEH START

| WRITE 77H |
COMMAND SEQUENCE ERROR ) l

WRITE DOH
BLOCK ADDRESS

BLOCK ERASE ERROR ]

PROGRAM ERROR

(PAGE, LOCK BIT)

PROGRAM ERROR
{BLOCK)

LOCK BIT PROGRAM
FAILED

SUCCESSFUL
(BLOCK ERASE, PROGRAM)

BYTE PROGRAM FLOW CHART PAGE PROGRAM FLOW CHART

START
* S

| WRITE 40H |
WRITE 41H

il
ITE I l n=0 |

WRI
ADDRESS , DATA

WRITE | n=n+1
ADDRESS n, DATAN c

y
STATUSREGISTER | |
READ [*

WRITE BOH ?

lvss

YES STATUS REGISTER |,
READ [*

[ FULL STATUS CHECK

SUSPEND LOOP
iF DESIRED

WRITE DOH

PAGE PROGRAM —»  WRITEBOH ?
COMPLETED YES
* Byte program is admitted to only BANK(!).
YES
l FULL STATUS CHEcK l SUSPEND LOOP
WRITE DOH

PAGE PROGRAM
COMPLETED YES

19 June 1998, Rev.3.1

B L249825 0040157 209 1B



MITSUBISHI LSIs

PRELIMINARY M5M29KB/T800AVP

Notice : This is not a final sp;lct'::;‘m change. 8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)

Some parametric limits 876 CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

CLEAR PAGE BUFFER SUSPEND / RESUME FLOW CHART

Csmar ) STanT

WRITE BOH l SUSPEND
I WRITE 55H | T
l STATUS REGISTER
y READ
| WRITE DOH I

PAGE BUFFER CLEAR a
COMPLETED

‘—
COMPLETED
SINGLE DATA LOAD TO PAGE BUFFER @

l START I WRITE FFH

<

l WRITE 74H I | READ AARAY DATA |

DONE
READING ?

WRITE DOH I RESUME

OPERATION
RESUMED

* The bank address is required when writing this command. Also, there is
no need to suspend the erase or program operation when reading data

WRITE
ADDRESS , DATA

DONE
LOADING?
YES

SINGLE DATA LOAD
TO PAGE BUFFER
COMPLETED

from the other bank.
PAGE BUFFER TO FLASH BLOCK ERASE FLOW CHART
‘ I WRITE 20H I
| WRITE OEH | ]
WRITE DOH l
BLOCK ADDRESS

WRITE DoH
PAGE ADDRESS
STATUS REGISTER  |e
READ |

STATUS REGISTER |
READ "

NO
NO NO > WRITE BOH ? NO
> WRITEBOH ?

Yes YES
I FULL STATUS E%HECK I
SUSPEND LOOP
SUSPEND LOGP |~ eumeg= |
WRITE DOR
WRITE DOH _
BLOCK ERASE
[ e ggaﬁgg"m“] YES COMPLETED YES

20 June 1998 , Rev.3.1

B L249825 0040158 Lus5 EE



MITSUBISH! LSls

M5M29KB/T800AVP

8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)
CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

{ ification.
is i a final specificatio ;
" gn[wg }imils are subject to change.

PRELIMINARY

Notice : Th
Some param

_ Aeuy peay _

Hid

HOZ

Jeis1B0y smels

(ueg JeyiQ oYL WOIL)
Aeny pesy

ssaippy
yueg abueyn

q 098 Yim aels pesy

OPERATION STATUS and EFFECTIVE COMMAND

HoZ peay sselppy
yueg ebusyy
a)e)s puadsng h
» ]
Hogj} | Hoa ol B
laysiBay sniels 1915160y smelg
peay peay
\\ Apeay
Auap A
g @seiz 9 weiboid
o
X e
Hog' HOQ H3H10 Hoa am am HOQ "3HLO
H3HLO Y3HLO } / yd / AN \
/ v | P VA \ N AN ( anog dnia
dnieg sxooig dnjeg dnjeg dmjag dnisg dnieg Joyng abey o} Joung mwmm
paxooluN (Y 9SBI] ase.J xo0|g weiboid ug yoo)| weiboig siig wesboig abey sel4 o} Joyng abed | | peon ereq abuig thmm_o d
T~ TN N Hiv Wi wa0” HpL HSS
E</_$N/ / \ \ \ am voa ajels dnjeg
Aeuy peay
H44
\ [ A
HLZ ﬁ HO6
smeg oo |7 Jayuep| 8o1neq
peey «
HOZ - 1918168y snielg
HiL - 12|
laisibay snjeig HoS
HOZ pesy -t
eje1s Agpuejg/pesy
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PRELIMINARY M5M29KB/T800AVP

Notice : This is nota ﬁ‘is":'r:‘;mﬁgtﬁgnéhange- 8,388,608-BIT (1048,576-WORD BY 8-BIT / 524,288-WORD BY16-BIT)
Some parametric fim! CMOS 5.0V-ONLY, BLOCK ERASE FLASH MEMORY

PACKAGE DIMENSIONS  48P3E (48pin 12 x 20 mm TSOP(l))

48P3E-B Plastic 48pin 12x20mm TSOP(l)
ElAJ Package Code JEDEC Code Weight(g) Lead Material Mb
TSOP | 48-P-1220-0.50 e Cu Alloy N ",
£ ' [}
y Ho . #® ¢ =
¢ > B qmm-- +4-- ey
r '] 2 &2 B
= 1 i o 48 KE Recommended Mount Pad
= b 5 © Dimension in Millimeters
= = 2 |x Symbol
= =] 2 le Min Nom Max
g = 55 A — — 1.2
T 5]
w| = = 1 A1 | o005 | 0125 02
= = = Az — [0 | —
= = z I=iFl b 015 | 02 0.3
= B G |E ¢ | 0405 | 0125 | 0175
= = E D 183 | 184 185
[=e P
2a58 B (LB £ | T | T20 | 2
Ho 19.8 20.0 20.2
L 0.4 05 0.6
gt L1 — 0.8 —
lp | 045 | 06 | o075
L1 — 025 | —
amm—- = z — 0.25 —
o g = — [
< l
1 X — — 0.1
\ .- y — — 0.1
-~ ) [ o o
< ol L _ © | — | 1o
Lp |™ 7 N bp — [ 025 | —
Detail F Detail G 12 0.9 — —
Mb — 18.6 —
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