FUJITSU SEMICONDUCTOR

DATA SHEET DS05-20834-2E
TN, | R,

B FEATURES

- Single 3.0 V read, program, and erase

Minimizes system level power requirements

Compatible with JEDEC-standard commands

Uses same software commands as E2PROMs

Compatible with JEDEC-standard world-wide pinouts

48-pin TSOP (Package suffix: PFTN — Normal Bend Type, PFTR — Rewv
44-pin SOP (Package suffix: PF)

46-pin SON (Package suffix: PN)

Minimum 100,000 program/erase cycles

High performance

120 ns maximum access time

Sector erase architecture

One 16K byte, two 8K bytes, one 32K byte, and se
Any combination of sectors can be concurrently
Boot Code Sector Architecture
T = Top sector

B = Bottom sector

Embedded Erase™ Algorithms
Automatically pre-programs and
Embedded Program™ Algo
Automatically writes and v
Data Polling and Togg
Ready-Busy output

pe)

pports full chip erase

or any sector

ecified address
r detection of program or erase cycle completion

fprogram or erase cycle completion

When addresses remaif stable, automatically switch themselves to low power mode.
Low Vcc write inhibi S5V

Erase Suspend/Resume

Suspends the erase operation to allow a read in another sector within the same device
Sector protection

Hardware method disables any combination of sectors from program or erase operations

(Continued)

Embedded Erase™ and Embedded Program™ are trademarks of Advanced Micro Devices, Inc.
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(Continued)
« Temporary sector unprotection
Hardware method enables temporarily any combination of sectors from program or erase operations.
- Extended operating temperature range: —40°C to +85°C

Please refer to MBM29LV400T/MBM29LV400B data sheet in detailed specifications.

B PACKAGE

48-pin Plastic TSOP (I) 48-pin Plastic TSOP (I)
Marking Side

Marking Side
(FPT-48P-M19) (FPT-48P-M20)

44-pin Plastic SOP 46-pin Plastic SON

Marking Side

(FPT-44P-M16) (LCC-46P-M02)
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H DESCRIPTION

The MBM29LV400T-X/B-X are a 4M-bit, 3.0 V-only Flash memory organized as 512K bytes of 8 bits each or
256K words of 16 bits each. The MBM29LV400T-X/B-X are offered in 48-pin TSOP, 44-pin SOP and 46-pin SON
packages. These devices are designed to be programmed in-system with the standard system 3.0 V Vcc supply.
12.0 V Ver and 5.0 V Vcc are not required for write or erase operations. The device can also be reprogrammed
in standard EPROM programmers.

The standard MBM29LV400T-X/B-X offer access time 120 ns, allowing operation of high-speed microprocessors
without wait states. To eliminate bus contention the devices have separate chip enable (CE), write enable (WE)
and output enable (OE) controls.

The MBM29LV400T-X/B-X 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 MBM29LV400T-X/B-X 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 proper cell margin. Typically, each sector can be programmed and verified in about 0.5 seconds.
Erase is accomplished by executing the erase command sequence. This will invoke the Embedded Erase
Algorithm which is an internal algorithm that automatically preprograms the array if it is not already programmed
before executing the erase operation. During erase, the devices automatically time the erase pulse widths and
verify proper cell margin.

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

The devices also feature a sector erase architecture. The sector mode allows each sector to be erased and
reprogrammed without affecting other sectors. The MBM29LV400T-X/B-X are erased when shipped from the
factory.

The devices feature single 3.0 V power supply operation for both read and write functions. Internally generated
and regulated voltages are provided for the program and erase operations. A low Vcc detector automatically
inhibits write operations on the loss of power. The end of program or erase is detected by Data Polling of DQ7,
by the Toggle Bit feature on DQs, or the RY/BY output pin. Once the end of a program or erase cycle has been
completed, the device internally resets to the read mode.

Fujitsu’s Flash technology combines years of EPROM and EZPROM experience to produce the highest levels
of quality, reliability and cost effectiveness. The MBM29LV400T-X/B-X memories electrically erase the entire
chip or all bits within a sector simultaneously via Fowler-Nordhiem tunneling. The bytes/words are programmed
one byte/word at a time using the EPROM programming mechanism of hot electron injection.



MBM29LV400T-12-x’ MBM29LV400B-12-x
B

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.

16K byte

8K byte

8K byte

32K byte

64K byte

64K byte

64K byte

64K byte

64K byte

64K byte

64K byte

X 8
7FFFFH

7BFFFH

79FFFH

77FFFH

6FFFFH

5FFFFH

4FFFFH

3FFFFH

2FFFFH

1FFFFH

OFFFFH

00000H

x 16
3FFFFH

3DFFFH
3CFFFH
3BFFFH
37FFFH
2FFFFH
27FFFH
1FFFFH
17FFFH
OFFFFH
07FFFH

00000H

MBM29LV400T-X Sector Architecture

H PRODUCT LINEUP

X8 X 16

7FFFFH 3FFFFH
64K byte

6FFFFH 37FFFH
64K byte

5FFFFH 2FFFFH
64K byte

4FFFFH 27FFFH
64K byte

3FFFFH 1FFFFH
64K byte

2FFFFH 17FFFH
64K byte

1FFFFH OFFFFH
64K byte

OFFFFH O7FFFH
32K byte

07FFFH O3FFFH
8K byte

05FFFH O02FFFH
8K byte

03FFFH O1FFFH
16K byte

00000H 00000H

MBM29LV400B-X Sector Architecture

Part No. MBM29LV400T-X/MBM29LV400B-X
Ordering Part No. -12
Max. Address Access Time (ns) 120
Max. CE Access Time (ns) 120
Max. OE Access Time (ns) 50

W
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H BLOCK DIAGRAM

RY/BY DQo to DQis

Buffer [~ RY/ BY
Vee —

Vss e Erase Voltage Input/Output
Generator 7 Buffers

N

A

Yy

WE —*
State
BYTE —*™ Control <

RESET —™

Command
Register 1

Program Voltage N
Generator Chip Enable
[} Output Enable STB Data Latch

CE Logic

Y

A 4 4

STB Y-Decoder » Y-Gating

Timer for Program Address
pulse/Erase pulse Latch

Vce Detector

X-Decoder Cell Matrix

Ao to Atz >

A
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Il CONNECTION DIAGRAMS

SOP
TSOP (Top View)
As 10 Marking Side 48 [ At RESET
M= ( g Side) ped S Ne [|1O  44|] REsET
Az[]3 46 [ Vss v vy
A 4 4 EIDQwAa,  V/BY [z 43 ] we
An ] 5 44 [ D@ A [ 3 42 ] ns
Ao []6 43 [ DQi4
A7 42 1 DQs A [ 4 41 (] ao
As[] 8 41 [ DQss
N.C. ] 9 40 1 DQs A [] s 40 [] Ac
N.C.[] 10 39 1 DQr2
WE ] 11 38 [ 1 DQu As |:6 39:|A11
RESET [ 12 MBM29LV400T-X/MBM29LV400B-X 37 [ Vee
N.Cc. 13 Standard Pinout 36 [ DQi1 A [ 7 38 [] A
N.C.[] 14 35 1 DQs
RY/BY ] 15 34 |1 DQwo As [ 8 37 :| Ar
N.C.] 16 33 [1DQe
A ] 17 32 1 DQs A []e 36 [] Au
A7 ] 18 31 [1 DQ
As T 19 30 1 DQs A [ 10 35 [] A
As[] 20 29 1 DQo
A« ] 21 o8 [ OE po [ 11 34 [] A
As] 22 27 |1 Vss CE || 12 33| | BYTE
A2[] 23 26 [ 1 CE [ :|
A 24 25 [ Ac vss [] 13 32 [] Vss
FPT-48P-M19 OE [] 14 31 |] DQus/A
A1 ] 24 (Marking Side) 25 [ Ao pae [} 15 0] oar
A2[]23 26 1 CE
As ] 22 27 3 Vss Das [] 16 29 [ pau
As ] 21 28 1 CE D 17 28
As ] 20 29 [ DQo @ [ ] o
As [] 19 30 [1 DQs DQ 18 2711 D
Az {18 31 [ DQxu ? [ :| Qe
Az [ 17 32 1 DQe DQz |: 19 26 :| DQs
N.C. ] 16 33 1 DQe
RY/BY ] 15 34 [ DQio DQio |: 20 25 :| DQ12
N.C. ] 14 35 1 DQs
N.C. ] 13 MBM29LV400T-X/MBM29LV400B-X 36 [ DQr Das [| 21 24 |] pa.
RESET [ 12 Reverse Pinout 37 |3 Vee
WE [ 11 38 [ DQs pan [ 22 23 [ ] vee
N.C. ] 10 39 [1 DQs2
N.C. 9 40 [1 DQs FPT-44P-M16
As[]8 41 [1 DQs1s
A7 42 1 DQs
Ao []6 43 [—1 DQua
An[]5 44 [1 DQs
Az[] 4 45 [—1 DQ1s/A4
Az []3 46 |1 Vss
Aus[]2 47 [ BYTE
as 10 48 [ Ass
FPT-48P-M20
(Continued)
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(Continued)

NC.| ~7:
WE( 77!
RESET|
Vee|
DQuf  __:
DQ12 ::'
DQs| __:
DQi1s ::'
DQs| !
DQ14 ::'
ple7] BEN

BYTE| . !

SON
Asl 110 46
Aul _i2 45 17
As| 13 44 1
Auz| 14 43 17
Al _ i5 42 17
Aol "6 4107
X 40 1
Pol i 8 39 1
19 38 1 -

10 37 I _.

M MBM29LV400T-X/MBM29LV400B-X 36 1.

12 35 1

13 34 1.

14 33 1.

15 82 1 .

16 31 1.

17 30 1.

18 29 .

19 28 |~

As| 120 27 17
21 26 1.

Vss| 122 25 1.
123 24 1.

DQis/A- : :

LCC-46P-M02

As

Ai
As
As
As
A7
A7
N.C.
RY/BY
N.C.
DQn
DQs
DQuo
DQ2
DQso
DQ:
DQs
DQo
Ao
CE
Vss
CE
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B LOGIC SYMBOL

A

Ao to A7

CE
OE
WE
RESET

BYTE

DQo to DQis

RY/BY

160r8

Table 1 MBM29LV400T-X/400B-X Pin Configuration

Pin

Function

A-1, Ao to A17

Address Inputs

DQo to DQ1s

Data Inputs/Outputs

CE

Chip Enable

OE

Output Enable

WE

Write Enable

RY/BY

Ready-Busy Outputs

RESET

Hardware Reset Pin/
Sector Protection Unlock

BYTE

Selects 8-bit or 16-bit mode

N.C.

No Internal Connection

Vss

Device Ground

Vce

Device Power Supply
(30V 53v)

N
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H ORDERING INFORMATION

Industrial Products
Fujitsu Industrial products are available in several packages. The order number is formed by a combination of:

MBM29LV400 T -12 PFTN -X

— OPERATING RANGE
Industrial Products
Ambient Temperature (Ta) = —40°C to +85°C

PACKAGE TYPE

PFTN = 48-Pin Thin Small Outline Package
(TSOP) Standard Pinout

PFTR = 48-Pin Thin Small Outline Package
(TSOP) Reverse Pinout

PF = 44-Pin Small Outline Package

PN = 46-Pin Small Outline Nonleaded
Package (SON)

SPEED OPTION
See Product Selector Guide

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

DEVICE NUMBER/DESCRIPTION

MBM29Lv400

4Mega-bit (512K x 8-Bit or 256K x 16-Bit) CMOS Flash Memory
3.0 V-only Read, Program, and Erase
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B ABSOLUTE MAXIMUM RATINGS

Storage TeMPErature ... ... -55°C to +125°C
Ambient Temperature with Power Applied...............oooiii —40°C to +85°C
Voltage with Respect to Ground All pins except As, OE, and RESET (Note 1)........... —05V1toVec+0.5V
VGG (NOTE 1) ottt —-05Vto+55V
As, OF, and RESET (NOE 2) ..o oo —-0.5Vto+13.0V

Notes: 1. Minimum DC voltage on input or I/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/O pins are Vcc
+0.5 V. During voltage transitions, outputs may positive overshoot to Vcc +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, OE,
and RESET pins may negative overshoot Vss to —2.0 V for periods of up to 20 ns. Maximum DC input
voltage on As, OE, and RESET pins are +13.0 V which may overshoot to 14.0 V for periods of up to
20 ns.

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,
temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.

B RECOMMENDED OPERATING RANGES

Industrial Devices
Ambient Temperature (Ta) .....oooooi i —40°C to +85°C

Voo SUPPlY VORAQGES ... +27V1t0+3.6V
Operating ranges define those limits between which the functionality of the devices are guaranteed.
WARNING: Recommended operating conditions are normal operating ranges for the semiconductor device. All

the device’s electrical characteristics are warranted when operated within these ranges.

Always use semiconductor devices within the recommended operating conditions. Operation outside
these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on
the data sheet. Users considering application outside the listed conditions are advised to contact their
FUJITSU representative beforehand.

10
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H MAXIMUM OVERSHOOT

[+—20 ns —» le— 20 ns —m

+06V

05V

20V

[«—20 ns —»{

Figure 1 Maximum Negative Overshoot Waveform

l«—20 NS —»|

Ve +2.0V  mm e

Vcec +0.5V /
+20V

[—20 ns — [—20 ns —»|

Figure 2 Maximum Positive Overshoot Waveform

l«—20 NS —»|

140V oo

+13.0V
Vcec +0.5V /

[—20 ns — [—20 ns —»|

*: This waveform is applied for As, OE, and RESET.

Figure 3 Maximum Positive Overshoot Waveform

11
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B DC CHARACTERISTICS

Pg;‘:mfgfr Parameter Description Test Conditions Min. Max. | Unit
L Input Leakage Current VN = Vss to Veg, Vee = Vee Max. —1.0 +1.0 pHA
lo Output Leakage Current Vour = Vss to Ve, Vec = Vee Max. -1.0 +1.0 LA
| Ao, OE, RESET Inputs Vee = Vee Max., o 80 A
HT Leakage Current As, OE, RESET = 125V H

_ — Byte 30
lce Vce Active Current (Note 1) CE =V, OE =V~ — mA
Word 35
lece Vce Active Current (Note 2) CE = Vi, OE = VH — 35 mA
Vce = Vec Max., CE = Vec £ 0.3 V,
lccs Vce Current (Standby) RESET < Voot 0.3 V — 50 pHA
Vee = Vec Max .,
lcca Vce Current (Standby, Reset) RESET = Vss+ 03V — 50 wA
Vi Input Low Level — -0.5 0.6 Vv
ViH Input High Level — 20 Vee+ 0.3 \Y
Voltage for Autoselect and
Vio Sector Protection — 11.5 125 \Y
(As, OE, RESET)
VoL Output Low Voltage Level lor = 4.0 mA, Veec = Vee Min. — 0.45 Vv
Vonr lon = —2.0 mA, Vcc = Vec Min. 24 — \'
Output High Voltage Level
Vorz low = =100 pA, Vee = Vee Min. Vec—0.4 — Vv
Viko Low Vce Lock-Out Voltage — 23 25 Vv

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 2 mA/MHz, with OE at V1.

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

« Read Only Operations Characteristics

Parameter
Symbols Description Test Setup (I\ige) Unit
JEDEC | Standard
tavav tre Read Cycle Time — Min. 120 ns
tavav tacc Address to Output Delay % - Yl'lLL Max. 120 ns
teLav tce Chip Enable to Output Delay OE=VL | Max. 120 ns
taLav toe Output Enable to Output Delay — Max. 50 ns
teraz tor Chip Enable to Output High-Z — Max. 30 ns
teraz tor Output Enable to Output High-Z — Max. 30 ns
wex | tor | GEOIGE Whichever Ooours Fret | | M 0 ns
— treapy RESET Pin Low to Read Mode — Max. 20 us
— :ELL;: CE or BYTE Switching Low or High — Max. 5 ns

Notes: Test Conditions: OQutput Load: 1 TTL gate and 100 pF
Input rise and fall times: 5 ns
Input pulse levels: 0.0 Vo 3.0V
Timing measurement reference level

Input: 1.5V
Output: 1.5V
33V
IN3064
Devi or Equivalent 2.7 kQ
Uﬁgg? |~

Test ™~

L 1.
"L

Diodes = IN3064
or Equivalent

||
[ o N e |

Notes: CL= 100 pF including jig capacitance

Figure 4 Test Conditions

13
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« Write/Erase/Program Operations
Alternate WE Controlled Writes

Parameter Symbols

Description -12 Unit
JEDEC | Standard

tavav twe Write Cycle Time Min. 120 ns
tavwL tas Address Setup Time Min. 0 ns
twiax tan Address Hold Time Min. 50 ns
tovwn tos Data Setup Time Min. 50 ns
twHDx ton Data Hold Time Min. 0 ns
— toes Output Enable Setup Time Min. 0 ns
B oo Sgltgl% Egable Read _ . Min. 0 ns
Toggle and Data Polling Min. 10 ns
terwL tarwL Read Recover Time Before Write Min. 0 ns
teLwe tcs CE Setup Time Min. 0 ns
twHeH tew CE Hold Time Min. 0 ns
twiwn twe Write Pulse Width Min. 50 ns
twHwL tweH Write Pulse Width High Min. 30 ns
twHwH 1 twHwWH1 Byte Programming Operation Typ. 8 us
twrwiz twHwiHz Sector Erase Operation (Note 1) Typ. 1 sec
— tves Vce Setup Time Min. 50 us
— tvn Voltage Transition Time (Note 2) Min. 4 us
— twep Write Pulse Width (Note 2) Min. 100 us
— toese OE Setup Time to WE Active (Note 2) Min. 4 us
— tcse CE Setup Time to WE Active (Note 2) Min. 4 us
— tre Recover Time From RY/BY Min. 0 ns
— tre RESET Pulse Width Min. 500 ns
— trH RESET Hold Time Before Read Min. 500 ns
— triaz BYTE Switching Low to Output High-Z Max. 40 ns
— tBusy Program/Erase Valid to RY/BY Delay Min. 90 ns

Notes: 1. This does not include the preprogramming time.
2. These timings are for Sector Protection operation.

N
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« Write/Erase/Program Operations
Alternate CE Controlled Writes

Parameter Symbols
Description -12 Unit
JEDEC | Standard
tavav twe Write Cycle Time Min. 120 ns
taver tas Address Setup Time Min. 0 ns
tELax tan Address Hold Time Min. 50 ns
toven tos Data Setup Time Min. 50 ns
teHDx ton Data Hold Time Min. 0 ns
— toes Output Enable Setup Time Min. 0 ns
B oo Sgltgl% Egable Read _ . Min. 0 ns
Toggle and Data Polling Min. 10 ns
taHeL taHeL Read Recover Time Before Write Min. 0 ns
twie tws WE Setup Time Min. 0 ns
terwH twr WE Hold Time Min. 0 ns
teLen tcp CE Pulse Width Min. 50 ns
teHEL tepH CE Pulse Width High Min. 30 ns
twHwH 1 twHwWH1 Byte Programming Operation Typ. 8 us
twrwiz twHwiHz Sector Erase Operation (Note) Typ. 1 sec
— tves Vce Setup Time Min. 50 us
— tre Recover Time From RY/BY Min. 0 ns
— tre RESET Pulse Width Min. 500 ns
— trH RESET Hold Time Before Read Min. 500 ns
— triaz BYTE Switching Low to Output High-Z Max. 40 ns
— tBusy Program/Erase Valid to RY/BY Delay Min. 90 ns

Note: This does not include the preprogramming time.

15
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B SWITCHING WAVEFORMS

» Key to Switching Waveforms

WAVEFORM

AN\
s

INPUTS

Must Be
Steady

May
Change
fromHto L

May
Change
from L to H

HorlL
Any Change
Permitted

Does Not
Apply

OUTPUTS

Will Be
Steady

Will Be
Changing
fromHto L

Will Be
Changing
fromLto H

Changing
State
Unknown

Center Line is
High-
Impedance
“Off” State

tre

Addresses

Addresses Stable

tacc

toen

la— tog ——»

tce -

High-Z

yI44

Outputs

ANNN

Output Valid

227

Figure 5.1 AC Waveforms for Read Operations

High-Z
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tre

Addresses Stable ><

g '

Addresses >

- tacc >

—»| tRH |-

RESET

la— toH —

High-Z
Outputs 9 << Output Valid

Figure 5.2 AC Waveforms for Hardware Reset/Read Operations

17
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3rd Bus Cycle Data Polling

XXX XXXXXX )

Addresses 5555H

o~

P

| trRe —
taH

_/T {\ /\
r —-‘ —»| tCE |
OE

et

!

_/

tos | toH ton

AOH { PD ) DQ- K Dour ) Dour

Notes: 1. PA is address of the memory location to be programmed.

2. PD is data to be programmed at byte address.

3. DQr is the output of the complement of the data written to the device.
4. Dour is the output of the data written to the device.

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

6

. These waveforms are for the x16 mode. The addreses differ from x8 mode.

Figure 6 Alternate WE Controlled Program Operation Timings

18
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3rd Bus Cycle Data Polling

| twe } |

tas TaH

Nl
ay

tce tepH

tos ton

Data :>— AOH { Pp ) el

Notes: 1. PA is address of the memory location to be programmed.

2. PD is data to be programmed at byte address.

3. DQr is the output of the complement of the data written to the device.
4. Dour is the output of the data written to the device.

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

6

. These wavefororms are for the x16 mode. The addresses differ from x8 mode.

Figure 7 Alternate CE Controlled Program Operation Timings

19
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Addresses * 5555H 2AAAH * 5555H X 5555H X 2AAAH X SA x

twe " ias tan

CE/—\{;\/_\/WF\/_\/_

tcs
-

OE + \
twe tweH
taHwL |

(VR VAR VAR VAR VARV

tos toH

Data [/ AMH  \—/551 \—/son \—/aaH \—/55H \—_/ioH/30H

le— tvcs — =
Vce

Notes: 1. SA s the sector address for Sector Erase. Addresses = 5555H (Word), AAAAH
(Byte) for Chip Erase.
2. These waveforms are for the x16 mode. The addresses differ from x8 mode.

Figure 8 AC Waveforms Chip/Sector Erase Operations

20
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CE T \ ]{
- tcH toE |e— l«— toF —
OE /
toen |
WE a
tce
—\ /7 — DQ = High-Z
DQr > A\ DQr Valid Data >>>>
tWHWH1 or 2 |
—\ High-Z
DQoto DQs ) <<< DQoto DQe= Invalid X Faeto D »})—g
}‘tOE

* :DQr = Valid Data (The device has completed the Embedded operation.)
Figure 9 AC Waveforms for Data Polling during Embedded Algorithm Operations

= 0\

10EHL7

toes

DQe= DQoto DQ7>_
Stop Toggling Valid
]

DQs (DQ > t%tamy) >—<DQ s=Toggle >—< DQs= Toggle
toe

* - DQs stops toggling (The device has completed the Embedded operation.)

Figure 10 AC Waveforms for Toggle Bit | during Embedded Algorithm Operations

21
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CE \ /
—| The rising edge of the last WE signal
e/ ./ \ 4
Entire programming
or erase operations
RY/BY xk /
teusy |
Figure 11 RY/BY Timing Diagram during Program/Erase Operations
e v/

RESET S
le— tRP— &
tre (=
RY/BY \
treaDY-

Figure 12 RESET, RY/BY Timing Diagram

22
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= T\ /
. \ S
BYTE \ /
tELFL |
teLrH !
i / Data Output Data Output
DQo to DQ14 ! \ (DQo to DQi4) A\(DQo to DQ)
DOe/A i / DQis \ Address
Q15/A-1 : \ Output /: Input

tFLaz

Figure 13 BYTE Timing Diagram for Read Operations

CE /
—— The falling edge of the last WE signal

o= Input
BYTE valid

tseT —» -<——.

(tas) tHoLp (tan)

Figure 14 BYTE Timing Diagram for Write Operations
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24

A17, Ats
A1s, A14 X SAX X SAY
A1z, A12
Ao \
A1 J
As \
12V cmme e g
3V ----
As - >
tviHr
12V ceeem e
3V —--- /7
OE
tviHr tviHr \
twep
WE )
~ foesp
CE Si tcsp o /

Data
toe

SAX : Sector Address for initial sector
SAY : Sector Address for next sector

Note: A-1is Vi. on byte mode.

Figure 15 AC Waveforms for Sector Protection

01H

N
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12V
3V 3V
RESET /
. ¢—— tvuir — Program or Erase Command Sequence
RY/BY
\_/
Figure 16 Temporary Sector Unprotection
Emir:atg;ed SErased S Ente(r:i Erase I:iErase
Erasing uspen uspend Program esume
WE |||||||||||| Erase |_| Erase Suspend |||||||| Erase Erase Suspend |_| Erase Erase
Read Suspend Read Complete
Program
DQs |||||| |||||| ||||||||

Toggle
DQzand DQs
with OE

Note: DQ: is read from the erase-suspended sector.

Figure 17 DQ:vs. DQs
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EMBEDDED ALGORITHMS

Write Program Command
Sequence
(See Below)

Data Polling Device

Last Address
?

Yes

(Programming Completed)

Program Command Sequence* (Address/Command):

Increment Address

5555H/AAH

Y

2AAAH/55H

v

5555H/A0H

Y

Program Address/Program Data

* - The sequence is applied for x16 mode.
The addresses differ from x8 mode.

Figure 18 Embedded Programming™ Algorithm
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EMBEDDED ALGORITHMS

Write Erase Command

Sequece
(See Below)

]

Data Polling or Toggle Bit
Successfully Completed

C Erasure Completed )

Chip Erase Command
(Address/Comm

. Individual Sector/Multiple Sector*
Sequence Erase Command Sequence

and): (Address/Command):

5555H/AAH

Y

2AAAH/55H

v

5555H/80H

Y

5555H/AAH

v

2AAAH/55H

v

5555H/10H

* - The sequence is applied for x16 mode.
The addresses differ from x8 mode.

5555H/AAH

v

2AAAH/55H

v

5555H/80H

v

5555H/AAH

v

2AAAH/55H

v

Sector Address/30H

v

Sector Address/30H

)

Sector Address/30H

Additional sector
erase commands
are optional.

Figure 19 Embedded Erase™ Algorithm
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VA = Byte address for programming.

= Any of the sector addresses
within the sector being erased

during sector erase or multiple

Read Byte sector erases operation.
»( (DQoto DQ7) = XXXXH durin rer r
Addr = VA during sector erase o

multiple sector erases operation.
= Any of the sector addresses

within the sector not being

protected during sector erase

or multiple sector erases

operation.

DQ7 = Data?
No

Read Byte
(DQo to DQ7)
Addr. = VA

DQ7 = Data?
N Y

o G

Note: DQr is rechecked even if DQs = “1” because DQr may change simultaneously with DQs.

Figure 20 Data Polling Algorithm
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Ll

Read Byte
(DQo to DQ 7)

y

Addr ="“H"or"“L"

DQs = Toggle
?
Yes

Read Byte
(DQo to DQ7)
Addr. = “H” or “L"

DQs = Toggle
?

Y

VA = Byte address for programming.

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

= XXXXH during sector erase or

multiple sector erases operation.

= Any of the sector addresses
within the sector not being
protected during sector erase
or multiple sector erases
operation.

k/g

( Fail C Pass

)

Figure 21 Toggle Bit Algorithm

Note: DQs is rechecked even if DQs = “1” because DQs may stop toggling at the same time as DQs
changing to “1”.
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C D

Y

Setup Sector Addr.

(A17, Ate, Ats, Ata, Ats, At2)

Y

PLSCNT = 1

Y

> E:Vm, As = VD,
As=CE = Vi, RESET = Vm

Y

Activate WE Pulse

v

Time out 100 us

Increment PLSCNT

[ !

W:Vm, CE=OE=VL
As should remain Vip

v

Read from Sector
(Addr.=SA,A1=1,A0=As=0)

PLSCNT = 257

Yes

* No

( Device Failed ) Remove Vo from Ao

Write Reset Command

v

Sector Protection
Completed

* A is ViL on byte mode.

Figure 22 Sector Protection Algorithm

No
Data = 01H?
Yes
Remove Vio from As Protect Another Sector?
Write Reset Command
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=
v

RESET = Vi
(Note 1)

v

Perform Erase or
Program Operations

v

RESET = Vi

Temporary Sector
Unprotection Completed
(Note 2)

Notes: 1. All protected sectors are unprotected.
2. All previously protected sectors are protected once again.

Figure 23 Temporary Sector Unprotection Algorithm
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B ERASE AND PROGRAMMING PERFORMANCE

Limits
Parameter Unit Comment
Min. Typ. Max.
. . Excludes programming time
Sector Erase Time 1 15 sec prior to erasure
Word Programming Time — 16 5,200 Excludes system-level
— HS | overhead
Byte Programming Time — 8 3,600
. . . Excludes system-level
Chip Programming Time — 4.2 T.B.D $€C | Jverhead
Erase/Program Cycle 100,000 — — Cycles —
H TSOP PIN CAPACITANCE
Pg%r‘rﬁ;?r Parameter Description Test Setup Typ. Max. Unit
CiN Input Capacitance Vin=0 75 9 pF
Cour Output Capacitance Vour =0 8 10 pF
Cinz Control Pin Capacitance Vin=0 95 12.5 pF
Note: Test conditions Ta = 25°C, f = 1.0 MHz
H SOP PIN CAPACITANCE
Pg;‘:mfgfr Parameter Description Test Setup Typ. Max. Unit
CiN Input Capacitance Vin=0 75 9 pF
Cour Output Capacitance Vour =0 8 10 pF
Cinz Control Pin Capacitance Vin=0 95 12.5 pF
Note: Test conditions Ta = 25°C, f = 1.0 MHz
H SON PIN CAPACITANCE
Pg;‘:’r"}fgfr Parameter Description Test Setup Typ. Max. Unit
Ci Input Capacitance Vn=10 T.B.D T.B.D pF
Cour Output 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

N



