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_ LH28FBOOSUR-70 .
8 MBIT (512 KBIT x 16, 1 MBIT x 8)
5V SINGLE VOLTAGE FLASH MEMORY

FEATURES
« 5V Write/Er_ase Operation (5V V) * Revolutionary Architecture
- No Requirement for DC/DC - Pipelined Command Execution
Converter to Write/Erase - Write During Erase
* User-Selectable 3.3V or 5V V - Command Superset of Sharp

LH2BF008SA
* S5 UA(TYP.) I in CMOS Standby
¢« 1 uA(TYP.) Deep Power-Down

* User-Configurable x8 or x16 Operation
* 70 ns Maximum Access Time
* Min. 2.7V Read capability

- 160ns Maxmum Access « 16 Independently Lockable Blocks
Time(Vec=2.7V) * State-of-the-Art 0.55 um ETOX™ Flash
* 0.32 MB/sec Write Transfer Rate Technology
» 100 Thousand Erase Cycles per Block * Not designed or rated as radiation hardened
+ 56-Lead, 1.2mm x 14mm x 20mm TSOP
Package

Sharp's LH28F800SUR-70 8-Mbit Fiash Memory is a revolutionary architecture which enables the design of truly
mobile, high performance, personal computing and communication products. With innovative capabilities, 5V single
voltage operation and very high read/write performance, the LH28F800SUR-70 is aiso the ideal choice for designing
embedded mass storage flash memory systems.

The LH28F800SUR-70 is a very high density, highest performance non-volatile read/write solution for solid-state
storage applications. lts symmetrically blocked architecture (100% compatible with the LH28F008SA 8-Mbit Flash
memory, the LH28F016SA 16-Mbit Flash memory and the LH28F016SU 16-Mbit 5V single voltage Flash memory),
extended cycling, low power 3.3V operation, very fast write and read performance and selective biock locking provide
a highly fiexible memory component suitable for high density memory cards, Resident Flash Arrays and PCMCIA-ATA
Fiash Drives. The LH28F800SUR-70's dual read voltage enables the design of memory cards which can interchange-
ably be read/written in 3.3V and 5.0V systems. its x8/x16 architecture allows the optimization of memory to processor
interface. The flexible block locking option enables bundling of executabie application software in a Resident Flash
Array or memory card. Manufactured on Sharp's 0.55 um ETOX™ process technology, the LH28F800SUR-70C is the
most cost-effective, high-density 3.3V flash memaory.

* ETOX is a trademark of intel corporation.
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1.0 INTRODUCTION

The specifications intended to give an overview of the
chip feature-set and of the operating AC/DC
specifications. Please refer to User's Manual also, to
learn detail usage.

1.1 Product Overview

The LH28F800SUR-70 is a high performance 8 Mbit
(8,388,608 bit) block erasable non-volatile random ac-
cess memory organized as either 512 Kword x 16 or 1
Mbyte x 8. The LH28FB00SUR-70 includes sixteen 64
- KB (65,536} blocks or sixteen 32-KW (32,768) blocks. A
chip memory map is shown in Figure 3.

The implementation of a new architecture, with many
enhanced features, will improve the device operating
characleristics and results in greater product reliability
and ease of use.

Among the significant enhancements of the
LH28F800SUR-70:

* 5V Write/Erase Operation (5V V)

* 3.3V Low Power Capability{2.7V Vcc Read)
* |mproved Write Performance

+ Dedicated Block Write/Erase Protection

A 3/5# input pin reconfigures the device internally for op-
timized 3.3V or 5.0V read/write operation.

The LH28FB800SUR-70 will be available in a 56-lead,
1.2mm thick, 14mm x 20mm TSOP type | package.
This form factor and pinout allow for very high board
layout densities.

A Command User Interface (CUI) serves as the system
interface between the microprocessor or micro-
controller and the internal memory operation,

internal Algorithm Automation allows Byte/Word Writes
and Block Erase operations to be executed using a Two-
Write command sequence to the CUI in the same way
as the LH28F0Q8SA 8-Mbit Flash memory.

A Superset of commands have been added to the basic
LH28FO08SA command-set to achieve higher write per-
formance and provide additional capabilities. These
new commands and features include:

s Page Buffer Writes to Flash

+ Command Queuing Capability

* Automatic Data Writes During Erase
» Software Locking of Memory Blocks

- s o

« Two-Byle SUCCEssIvE WItes in 8-bit Systemg-—-—

* Erase All Unlocked Blocks

" Writing of memory data is performed in either byte or

word increments typically within 8 usec, a 25%
improvement over the LH28F00BSA. A Block Erase
operation erases one of the 16 blocks in typically 0.7
sec, independent of the other blocks, which is about
55% improvement over the LH28FO08SA.

The LH2BFB00SUR-70 incorporates two Page Buffers
of 256 Bytes (128 Words) each to allow page data
writes. This feature can improve a system write

_ performance over previous flash memory devices.

All operations are started by a sequence of Write com-
mands to the device. Three Status Registers (described
in detail later) and 2 RY/BY# output pin provide informa-
tion on the progress of the requested operation.

While the LH28F0Q08SA requires an operation to
complete before the next operation can be requested,
the LH2B8F800SUR-70 allows gueuing of the next
operation while the memory executes the current
operation. This eliminates system overhead when
writing several bytes in a row to the array or erasing
several blocks at the same time. The LH28F800SUR-70
can also perform write operations to one block of
memory while performing erase of ancther block.

The LH28FB00SUR-70 provides user-seiectable block
locking to protect code or data such as Device Drivers,
PCMCIA card information, ROM-Executable O/S or
Application Code. Each block has an associated non-
volatile lock-bit which determines the lock status of the
block. In addition, the LH28F800SUR-70 has a master
Write Protect pin (WP#) which prevents any modifica-
tions to memory blocks whose lock-bits are set.
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The LH28F800SUR-70 contains three types of Status
Registers to accomplish various functions:

* A Compatible Status Register (CSR) which is 100%
compatible with the LH28F008SA Flash memory's
Status Register. This register, when used alone, pro-
vides a straightforward upgrade capability to the
"LH28FBOOSUR-70 from a LH28F008SA-based
design.

* A Global Status Register (GSR) which informs the
system of command Queue status, Page Buffer sta-
tus, and overail Write State Machine (WSM) status.

* 16 Block Status Registers (BSRs) which provide
block-specific status information such as the block
lock-hit status.

The GSR and BSR memory maps for Byte-Wide and
Word-Wide modes are shown in Figures 4.1 and 4.2.

The LH2B8F800SUR-70 incorporates an open drain RY/
BY# output pin. This feature allows the user to OH-tie
many RY/BY# pins together in a multiple memory
configuration such as a Resident Flash Array.

The LH28F800SUR-70 also incorporates a dual chip-
enable function with two input pins, CE_# and CE #.
These pins have exactly the same functionality as the
regular chip-enable pin CE# on the LH28F008SA. For
minimum chip designs, CE,# may be tied to ground and
use CE_# as the chip enable input. The LH28FB00SUR-
70 uses the logical combination of these two signals to
enable or disable the entire chip. Both CE# and CE #
must be active low to enable the device and if either one
becomes inactive, the chip will be disabled. This feature,
along with the open drain RY/BY# pin, allows the system
designer to reduce the number of control pins used in a
large array of 8-Mbit devices. '

The BYTE# pin allows either x8 or x16 read/writes to the
LH28FB00SUR-70. BYTE# at logic ow selects 8-bit
mode with address A, selecting between low byte and
high byte. On the other hand, BYTE# at logic high
enables 16-bit operation with address A, becoming the
lowest order address and address A, is not used (don't
care}. A device diagram is shown in Figure 1.

B, L L o e s

The LH2BF800SUR-70 is specified for a maximum
access time of each-version, as foliows:

LH28F800SUR-70

Cperating Temperature| Vcc Suply |Max. Access (tacc)
0-70°C 475-6525V 70 ns
0-70°C 45-55V 80 ns
0-70°C 3.0-36V 12C ns
0-70°C 2.7-38V 16C ns

The LH28FB0OSUR-70 incorporates an Automatic
Power Saving (APS) feature which substantially
reduces the active current when the device is in static
mode of operation (addresses not switching).

In APS mode, the typical I, current is 2 mA at 5.0V (1
mA at 3.3V},

A Deep Power-Down mode of operation is invoked
when the RP# (called PWD# on the LH28F008SA) pin
transitions law, any current operation is aborted and the
device is put into the deep power-down mode. This
mode brings the device power consumption to less than
5 pA, typically, and provides additional write protection
by acting as a device reset pin during power transitions.
When the power is turned on, RP# pin turned to low
order tc return the device to default configuration. When
the 3/5# pin is switched, or when the power transition is
occurred, or at the power on/off, RP# is required to stay
low in order to protect data from noise. A recovery time
of 400ns (Vce=5.0VE0.25V} is required from RP#
switching high until outputs are again valid. In the Deep
Power-Down state, the WSM is reset (any current op-
eration will abort) and the CSR, GSR and BSR registers
are cleared.

A CMOS Standby mode of operation is enabled when
either CE # or CE # transitions high and RP# stays high
with all input control pins at CMOS levels. In this mode,
the device typically draws an | . standby current of 10
RAL

2.0 DEVICE PINOUT

The LH28F800SUR-70 56L-TSOP Type | pinout
configuration is shown in Figure 2.
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Figure 1. LH28F800SUR-70 Block Diagram
Architectural Evolution Includes Page Buffers, Queue Registers and Extended Status Registers.
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2.1 Lead Descriptions ] " ____ e e e
Symbol Type Name and Function
Ag INPUT ' BYTE-SELECT ADDRESS: Selects between high and low byte when

device is in x8 mode. This address is latched in x8 Data Writes. Not used
in x16 mode (i.e., the Ag input buffer is turmed off when BYTE# is high).

At-Ass INPUT WORD-SELECT ADDRESSES: Select a word within one 64-Kbyte
block. As.15 selects 1 of 1024 rows, and A;.g selects 16 of 512
columns. These addresses are latched during Data Writes.

AigAsg INPUT BLOCK-SELECT ADDRESSES: Select 1 of 16 Erase blocks. These
addresses are latched during Data Writes, Erase and Lock-Block
operations.

DQo-DQ7 INPUT/OUTPUT | LOW-BYTE DATA BUS: Inputs data and commands during CU! write

cycles. Outputs array, buffer, identifier or status data in the appropriate
Read mode. Floated when the chip is de-selected or the outputs are
disabled.

DQg-DQys INPUT/OUTPUT | HIGH-BYTE DATA BUS: Inputs data during x16 Data-Write operations.
Outputs array, butfer or identifier data in the appropriate Read mode; not
used for Status register reads. Floated when the chip is de-selected or
the outputs are disabied.

CEp#, CE# | INPUT CHIP ENABLE INPUTS: Activate the device's control logic, input
butfers, decoders and sense amplifiers. With either CEg# or CE1# high,
the device is de-selectec and power consumption reduces to Standby
levels upon completion of any current Data-Write or Erase operations.
Both CEg#, CE1# must be low to select the device.

All timing specifications are’the same for both signals. Device Selection
occurs with the latter falling edge of CEg# or CE#. The first rising edge
of CEq¥# or CE+# disables the device.

RP# INPUT RESET/POWER-DOWN: With RPi low, the device is reset, any current
operation is aborted and device is put into the deep power down mode.
When the power is turned on, RP# pin is turned to low in order to return
the device to default configuration. When the 3/5# pin is switched, or
when the power transition is occurred, or at the power on/off,

RP# is required to stay low in order to protect data from noise.

When returning from Deep Power-Down, a recovery time of 400ns
{Vce=5.0V£0.25V) is required to allow these circuits to power-up.
When BP# goes low, any current or pending WSM operation{s) are »
terminated, and the device is reset. All Status registers return to ready
(with alt status flags cleared).

After returning, the device is in read array mode.

OE# INPUT OUTPUT ENABLE: Gates device data through the output buffers when
low. The outputs float tc tri-state off when QE# is high.

NOTE:
CEx# overrides OE#, and OE# overrides WE#.

WE# INPUT WRITE ENABLE: Controls access to the CUI, Page Buffers, Data Queue
Registers and Address Queue Latches. WE# is active low, and latches
both address and data {(command or array) on its rising edge.

RY/BY# OPEN DRAIN READY/BUSY: Indicates status of the internal WSM. When low, it

. OUTPUT indicates that the WSM is busy performing an operation. RY/BY# high
indicates that the WSM is ready for new operations {or WSM has
completed all pending operations), or Erase is Suspended, or the device
is in deep power-down mode. This output is always active (i.e., not
floated to tri-state off when OE# or CEg#, CE1# are high), exceptif a
RY/BY# Pin Disable command is issued.
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2.1 Lead Descriptions (Continued)

LHF80S06 P 7

Symbol | Type Name and Function
WP# INPUT WRITE PROTECT: Erase blocks can be locked by writing a non-volatile lock-bit for
each block. When WP# is low, those locked blocks as reflected by the Block-Lock
Status bits (BSR.6), are protected from inadvertent Data Writes or Erases. When
WP# is high, alt blocks can be Written or Erased regardiess of the state of the lock-
bits. The WP# input buffer is disabled when RP# transitions low {(deep power-down
mode).
BYTE# | INPUT BYTE ENABLE: BYTE# low places device in x8 mode. All data is then input or output
on DQy.7, and DQs.15 float. Address Aa selects between the high and low byte.
BYTE# high places the device in x16 mode, and turns off the Ag input buffer. Address
A4, then becomes the lowest order address.
3/5% INPUT 3.3/5.0 VOLT SELECT: 3/5# high configures internal circuits for 3.3V operation.
3/5# low configures internal circuits for 5.0V operation.
NOTES:
Reading the array with 3/5# high in a 5.0V system could damage the device.
There is a significant delay from 3/5# switching to valid data.
Vep SUPPLY | ERASE/WRITE POWER SUPPLY (5.0V = 0.5V): For erasing memory array blocks or
writing words/bytes/pages into the flash array.
Vee SUPPLY | DEVICE POWER SUPPLY (3.3V = 0.3V, 5.0V = 0.5V)(2.7 ~3.6V@read operation):
Do not leave any power pins floating.
GND SUPPLY | GROUND FOR ALL INTERNAL CIRCUITRY:
Do not leave any ground pins floating.
NC NO CONNECT:
No internal connection to die, tead may he driven or left floating.
WPy 56 O L} —— '
WE# 55 2 CEw
CEx 54 3 NC
RY/BY# 53 4 NC
oats 52 5 A8
o07 51 6 A8
o4 50 7 A17
OQ6 49 -] Al6
GND 4B -] Vee
o3 47 W AlS
bas 46 N3 A4
DQ12 45 LH28F8008UR'70 12 Al3
13
e 56-LEAD TSOP PINOUT ceow
GND 42 15 V
pot1 o 14mm x 20mm ‘6 RPe
DQ3 40 17 At
patoe k] TOP VIEW 18 a0
a2 38 19 A9
Voo 37 2 a8
DOS 3 21 GNO
[3.9)] 35 2 A7
poB 3 23 A6
£Qo 3 24 A5
RO 32 s
BYTE# 3 2B A3
NC 30 . br 4 — -4
1) A— - Bt
NOTE:
56-LEAD TSOP Mechanical Diagrams and Dimensions are shown at the end of this specification

Figure 2. TSOP Configuration
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3.0 MEMORY MAPS - .

FFFFFH

64 KByte Block 15
FCOOOH
EFFFFH

64 KByte Block 14
EOOCOH
DFFFFH

64 KByte Block 13
DOOQOH
CFFFFH

64 KByte Block 12
COo00H
BFFFFH

64 KByte Block 11
BOOOOH
AFFFFH

64 KByte Block 10
ADOCOH - .
SFFFFH .

64 KByte Block 9
S0000H
BFFFFH

64 KByte Block 8
80000H
TFFFFH

64 KByte Block 7
70600H
BFFFFH

. 64 KByte Biock 6

66000H )
SFFFFH

€4 KByte Block 5
50000H
4FFFFH

64 KByte Biock 4
40000H
3FFFFH

€4 KByte Block 3
30000H
2FFFFH

64 KByte Block 2
20000H
1FFFFH .

64 KByte Block 1
10000H
OFFFFH

64 KByte Biock o]
00000H

Figure 3. LH28F800SUR-70 Memory Map (Byte-wide mode)
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3.1 Extended Status Registers Memory Map

LHF80S06

¢

e
S

o . |

]

X8 MODE A[19:0]
' FOOO06H
RESERVED Fo00SH
GSR FOO04H
RESERVED Fo003H
BSRTS FO002H
RESERVED FO0O01H
RESE.RVED FOOOOH
d 10002H
RESERVED
00006H
RESERVED 00005H
GSR 00004H
RESERVED 00003H
BSRO 00002H
RESERVED 00001H
RESERVED 00000

X16 MODE

RESERVED

GSR

RESERVED

BSR15

RESERVED

RESERVED

RESERVED

RESERVED

GSR

RESERVED

BSRO

RESERVED

RESERVED

Al1911
78003H

78002H
78001H

78000H

08001H

00003H
00002H
00001H

00000H

Figure 4.1 Extended Status Register
Memory Map (Byte-wide mode)

Figure 4.2 Extended Status Register
Memory Map (Word-wide mode)

* In Word-wide mode A don't care, address vaiues are ignored A,

BR 5180798 0016918 D30 HM

2




! SFAKEH

LHF80S06 . 10 s g
40 BUS OPERATIONS, COMMANDS AND STATUS REGISTER DEFINITIONS-————_ —
4.1 Bus Operations for Word-Wide Mode (BYTE#=V,)
Mode Notes | RP# CEq# CEo# OE# WE# Ay | DQo1s | RY/BY#
Read 1,27 Vg ViL ViL Vi ViH X Dout X
Qutput Disable 1,6,7 Vin ViL Vi ViH ViH X High Z X
Vi ViH
Standby 1.6,7 Vir Vin ViL X X X High Z X
Viu Vin
Deep Power-Down 1.3 Vi X X X X X High Z VoH
Manufacturer 1D 4 ViK Vi Vi ViL Vi Vi | 00BOH VoH
Device ID 4 VinH ViL ViL ViL Vin Vi4 | 66ABH Vor
Write 1,56 Vi ViL Vi Vig ViL X Din X
4.2 Bus Operations For Byte-Wide Mode (BYTE# =V, )
Mode Notes | RP# CEq# CEo# OE# WE# Ag | DQpy RY/BY#
Read 1,27 Vin Vi ViL Vi ViH X Dout X
Output Disable 1,6,7 ™ ViL Vi Vin Vie X High Z X
; ViL Vis |
Standby 1,6,7 Vin ViH ViL X X X High Z X
Vi Vin
Deep Power-Down 1,3 ViL X X X X X High Z Vou
Manutacturer ID 4 Ve | VL Vi | Ve | Ve | va | BOH Von
Device ID 4 Vg ViL Vi Vi Vin Vi ABH Vou
Write 1,56 ViH ViL Vi Vi ViL X Din X

NOTES:

1. X can be V,, or V| for address or control pins except for RY/BY#, which is either V, or V.

2. RY/BY# output is open drain. When the WSM is ready, Erase is suspended or the device is in deep power-down mode, RY/BY#
will be at V,,, if it is tied to V_ through a resistor. When the RY/BY# at V,,, is independent of OE# while a WSM operation is in
progress. .

3. RP# at GND ¢ 0.2V ensures the lowest deep power-down current.

4. A and A, at vV, provide manufacturer 1D codes in x8 and x16 modes respectively.

A,and A, at v provide davice ID codes in xB and x16 modes respectively. Alt cther addresses are set to zero.

5. Cornmands for ditferent Erase operations, Data Write operations of Lock-Block operatiens can only be successfully completed
whenV =V__ .

6. While the WSM is running, RY/BY# in Level-Mode (default) stays at V_ until all operations are compiete. RY/BY# goes to V,,
when the WSM is not busy or in erase suspenc mode.

7. RY/BY# may be at V, while the WSM is busy performing various operations. For example, a status register read during a write
operation.

a8
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4.3 LH28F008SA-Compatible Mode Command Bus Definitions - S—

T First Bus Cycle - Second Bus Cycle
Command . . Notes -
Oper Addr Data Oper Addr Data

Read Array Write X FFH Read AA AD
Intelligent Identifier 1 Write X 90H Read 1A 1D
Read Compatible Status Register 2 Write X 70H Read X CSRD
Clear Status Register 3 Write X 50H
Word/Byte Write Write X 40H Write WA wbD
Altemate Word/Byte Write Write X 10H Write WA WD
Block Erase/Confirm Write X 20H Write BA DOH
Erase Suspend/Resume Write X BOH Wiite X DOH

ADDRESS DATA

AA = Array Address AD = Array Data

BA = Block Address CSRD = CSA Data

1A = Identitier Address _ ID = |dentifier Data

WA = Write Address WD = Write Data

X = Don't Care

NOTES:

1. Following the intelligent identifier command, two Read operations access the manufacturer and device sighature codes.
2. The CSR is automatically available after device enters Data Write, Erase, or Suspend operations.

3. Clears CSR.3, CSR.4 and CSR.5. Also clears GSR.5 and ail BSR.5 and BSR.2 bits.

See Status register definitions. -

B 34140798 001920 799 WA
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4.4 LH28F800SUT-70 -Performance Enhancement Command BasDefinitions— -
| First Bus Cycle Second Bus Cycle Third Bus Cycle
Command Mode | Notes
Oper | Addr { Data | Oper | Addr| Data |Operi{ Addr| Data
Read Extended . GSRD
Status Register 1 |Wite] X | 71H |Read| RA | gsmp
Page Buffer Swap 7 Write | X | 72H
Read Page Buffer Write | X | 75H {Read | PA PD
Single Load to . .
Page Buffer Writei X 74H | Write | PA PD
Sequential Load to x8 46,10 |Write| X EOH {Wiite|] X | BCL ;Wrte} X BCH
P Buff
age Butler x16 456,10 write| X |EoH |write| X | weoL [write| x | wcH
Page Buffer Write x8 134,910 Write] X OCH | Write | A0 | BC(LH)| Write | WA | BC(H,L)
to Flash
x16 | 4510 [Write] X | OCH |Write| X WCL | Write| WA | WCH
Two-Byte Write x8 3 Write | X FBH | Write | A0 |WD(L,H)| Write | WA |WD(H,L)
Block Erase . .
JConfirm Write X 20H | Write | BA DOH
Lock Block . .
/Confirm Write | X 77H | Write | BA DOH
Upload Status Bits . .
[Confirm 2 Write X 874 | Write X DOH
Upload Device . .
Information Write{ X ogH |Write| X DORH
Erase All Unlocked . .
Blocks/Confirm Write X A7H | Write X DOH
RY/BY# Enable to . .
Level-Mode 8 Write | X 96H | Write | X O1H
AyBy# Puise-On- 8 |wite| X |o6H [write| x | ozH
RY/BY# Puise-On- : ~ "
Erase 8 Write [ X 96H [ Write | X O3H
RY/BY# Disable 8 |wite| X | 98H |Write| X | o04H )
Sleep Write | X FOH
Abort Write X 80H
ADDRESS DATA
BA = Block Address AD = Array Data WC (L.H) = Word Count (Low, High)
PA = Page Buffer Address PD = Page Buffer Data B8C (L.H) = Byte Count {Low, High)
RA = Extended Register Address BSRD = BSR Data WD (L.H) = Write Data (Low, High}
WA = Write Address GSRD = GSAH Data
X = Don't Care

B 5180798 0016921 b5 WA
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NOTES: R

1. RA can be the GSR address or any BSR address. See Figure 4.1 and 4.2 for Extended Status Register Memory Maps, =~~~ —
2. Upon device power-up, all BSR lock-bits come up locked. The Upload Status Bits command must be written to reflect the actual
lock-bit status. ) ]

3. A, is automatically complemented to load second byte of data. BYTE# must be at V,,.

A, value determines which WD/BC is supplied first: A, = 0 jooks at the WDL/BCL, A, = 1Jooks at the WDH/BCH.

4. BCH/WCH must be at 00H for this product bacause of the 256-Byte (128 Word) Page Buffer size and to avoid writing the Page
Buffer contents into more than one 256-Byte segment within an array block. They are simply shown for future Page Buffar
expandability. R
5. In x16 mode, only the lower byte DQ,, is used for WCL and WCH. The upper byte DQ, ,, is a don't care.

6. PA and PD (Whose count is given in cycles 2 and 3 ) are supplied starting in the 4th cycle which is not shown.

7. This commang alfows the user to swap between available Page Buffers (0 or 1).

8. These commands reconfigure RY/BY# output to one of two pulse-modas or enable and disable the RY/2Y# function.

9. Write address, WA, is the Destination address in the flash array which must match the Source address in the Page Buffer.

Refer to the LH28FB00SU User's Manual.

10. BCL = OOH corresponds to a Byte count of 1. Similarly, WCL = 00H correspands to a Word count of 1.

4.5 Compatible Status Register

[ wsMms ESS ES pws | wes | R | R [ mr ]
7 6 5 4 3 2 1 o
NOTES:
CSR.7 = WRITE STATE MACHINE STATUS (WSMS) RY/BY# output or WSMS bit must be checked to de-
1 = Ready termine compietion of an operation (Erase Suspend,
0 = Busy Erase or Data Write) before the appropriate Status

bit (ESS, ES or DWS) is checked for success.

CSR.6 = ERASE-SUSPEND STATUS (ESS)
1 = Erase Suspended
0 = Erase in Progress/Completed

CSR.5= ERASE STATUS (ES) if DWS and ES are set to *1” during an erase at-
1 = Error in Block Erasure tempt, an improper command sequence was en-
0 = Successful Block Erase tered. Clear the CSR and attempt the operation

again.

CSR.4 = DATA-WRITE STATUS (DWS)
1 = Error in Data Write
0 = Data Write Successful
. The VPPS bit, unlike an A/D converter, does not pro-

CSR.3= V,, STATUS (VPPS) vide continuous indication of V. level. The WSM
1 = V,,, Low Detect, Operation Abort interrogates V,,'s level only after the Data-Write or
0 =V,, OK Erase command sequences have been entered, and

informs the system if V,, has not been switched on.
VPPS is not guaranteed t¢ report accurate feedback
between vV, andV,,,

CSR.2-0 = RESERVED FOR FUTURE ENHANCEMENTS
These bits are reserved for future use: mask them out when poliing the CSR.

M 8180798 00lb922 5L1 WA
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4.6 Global Status Register
| wsms | oss pos - | Dss as | PBAS PBS PBSS |
7 6 5 4 3 2 1 0
NOTES:
GSR.7= WRITE STATE MACHINE STATUS (WSMS) [1] RY/BY# output or WSMS bit must be checked
1 = Ready to determine completion of an operation {Block
0 = Busy Lock, Suspend, any RY/BY# reconfiguration, Up-
load Status Bits, Erase or Data Write) before the
appropriate Status bit (OSS or DOS) is checked for
success.
GSR.6 = OPERATION SUSPEND STATUS (0SS)
1 = Operation Suspended
0 = Operation in Progress/Completed
GSR.5 = DEVICE OPERATION STATUS (DOS)
1 = Operation Unsuccessful
© = Operation Successful or Currently Running
GSR.4 = DEVICE SLEEP STATUS (DSS)
1 = Device in Sleep
0 = Device Not in Sleep
MATRIX 5/4
00 = Operation Successful or Currently If operation currently running, then GSR.7 = 0.
Running ‘
01 = Device in Sleep Mode or Pending Sieep If device pending sleep, then GSR.7 = 0.
10 = Operation Unsuccessful
11 = Operation Unsuccessful or Aborted Operation aborted: Unsuccessful due to Abort
command.
GSR.3= QUEUE STATUS (QS)
1 = Queue Full
0 = Queue Available
GSR.2= PAGE BUFFER AVAILABLE STATUS (PBAS)
1 = One or Two Page Buffers Available The device contains two Page Buffers.
0 = No Page Buffer Available
GSR.1 = PAGE BUFFER STATUS (PBS)
1 = Selected Page Bufier Ready )
0 = Selected Page Buffer Busy Selected Page Buffer is currently busy with WSM
operation.
GSR.0= PAGE BUFFER SELECT STATUS (PBSS)
1 = Page Buffer 1 Selected
b = Page Buffer 0 Selected

NOTE:

1. When multiple operations are queued, checking BSR.7 only provides indication of completion for that particular biock.

GSR.7 provides indication when ali queued operations are completed.
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4.7 Block Status Register

LHFBOS06

| BS

BLS | BOS

BOAS QS | VPPS R |

7

6 5

BSR.7 =

BSR.6 =

BSR.5 =

BSR.4 =

MATRIX

BSR.3 =

BSR.2=

BLOCK STATUS (BS)
1 = Ready
0 = Busy

BLOCK-LOCK STATUS (BLS)
1 = Block Unlocked for Write/Erase
0 = Block Locked for Write/Erase

NOTES:
[1] RY/BY# output or BS bit must be checked to deter-
mine completion of an operation (Block Lock, Sus-
pend, Erase or Data Write) before the appropriate Sta-
tus bits (BOS, BLS) is checked for success.

BLOCK OPERATION STATUS (BOS)

1 = Operation Unsuccessful
0 = Operation Successful or
Currently Running

BLOCK OPERATION ABORT STATUS

(BOAS)
1 = Operation Aborted
0 = Operation Not Aborted

5/4

00 = Operation Successful or”

Currently Running
01 = Not a valid Combination
10 = Operation Unsuccessful
11 = Operation Aborted

QUEUE STATUS (QS)
1 = Queue Full

0 = Queue Available

V.o STATUS (VPPS)

1 =V, Low Detect, Operation Abort

0=V, OK

The BOAS bit will not be set until BSR.7 = 1.

Operation halted via Abort command.

NOTES:

BSR.1-0 = RESERVED FOR FUTURE ENHANCEMENTS

These bits are reserved for future use; mask them out when polling the BSRs.

1. When multiple operations are queued, checking BSR.7 only provides indication of completion {or that particutar block.
GSR.7 provides indication when all queued operations are completed.
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"WARNING: Stressing the device beyond the "Absolufe
Maximum Ratings*.may cause permanent damage.
These are stress ratings only. Operation beyond the
*Operating Conditions" is not recommended and
extended exposure beyond the *Operating Conditions”
may affect device reliability.

5.0 ELECTRICAL SPECIFICATIONS
5.1 Absolute Maximum Ratings*

Temperature Under Bias ........ocevreemeeeen. 0°'Cto +80'C
Storage Temperature ........ccccecerenen. -65'Cto+125°C

V.o = 3.3V £ 0.3V Systems®

Symbol Parameter Notes{ Min | Max | Units Test Conditions
Ta Operating Temperature, Commercial 1 0 70 ‘C |Ambient Temperature
Veo Ve with Respect to GND 2 <02 7.0 A
Vep Vep Supply Voltage with Respect to GND 2 -02 1] 7.0 A
v Voltage on any Pin (except Vce, Vrep) 2 | -051| Vee \' -
with Respect to GND +0.5
i Current into any Non-Supply Pin =30 | mA
lout Cutput Short Circuit Current 3 100 mA
V. = 5.0V £ 0.5V Systems™
Symbol - Parameter Notes { Min | Max | Units Test Conditions
TA Operating Temperature, Commercial 1 0 70 ‘C  {Ambient Temperature
Vee Vce with Respect to GND ‘ 2 -0.2 7.0 \'4
Vep Vpp Supply Voltage with Respect to GND 2 -2} 7.0 A
' Voltage on any Pin (except Ve, Vee) 2 -05 | 7.0 A
with Respect to GND
I . {Current into any Non-Supply Pin +30 | mA
lout Output Short Circuit Current 3 100 mA
NOTES: *

1. Operating temperature is for commercial product defined by this specification.

2. Minimum DC voltage is - 0.5V on input/output pins. During transitions, this level may undershoot to - 2.0V for periods < 20 ns.
Maximum DC voltage on input/output pins is V. + 0.5V which, during transitions, may overshoot to V. + 2.0V for periods < 20 ns.
3. Qutput sherted for no more than one second. No more than one output shorted at a time.

4. AC specifications are valid at both voltage ranges. See DC Characteristics {ables for voltage range-specific specifications.

B 4140798 001kA25 270 MW
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5.2 Capacitance
For a 3.3V System:
Symbol Parameter Note | Typ | Max | Units Test Conditions
Cin Capacitance Looking into an 1 6 8 pF | Ta=25'C,f= 1.0 MHz
Address/Control Pin
Cour |Capacitance Looking into an Qutput Pin 1 8 12 pF | Ta=25C,f=1.0 MHz
Cloap |Loacd Capacitance Driven by Outputs 1 50 pF | For Voo =3.3V = 0.3V
for Timing Specifications
Equivalent Testing Load Circuit 2.5 ns | 50Q transmission
line delay
For a 5.0V System:
Symbol Parameter Note | Typ | Max | Units Test Conditions
Cin Capacitance Looking into an 1 6 8 pF | Ta=25C,f=1.0MHz

Address/Control Pin
Cout | Capacitance Looking into an Output Pin | 1 8 12 | pF | Ta=25C,f=1.0MHz

CLoap | Load Capacitance Driven by Outputs ] 100 | pF | For Vcg = 5.0V £ 0.5V
for Timing Specifications 30 pPF | ForVeg=5.0V+0.25Vv
Equivalent Testing Load Circuit Vce £10% 25 ns 25Q transmission line delay
Equivalent Testing Load Circuit Voo 5% 2.5 ns 8302 transmission line delay
NOTE: )

1. Sampled, not 100% tested.
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5.3 Timing Nomenclature

All 3.3V system timings are measured from where signals cross 1.5V.
For 5.0V systems use the standard JEDEC cross point definitions.
Each timing parameter consists of 5 characters. Some common examples are defined below:

tee t. v time(t) from CE# (E) going low (L) to the outputs (Q) becoming valid (V)
te qv time(t) from OE# (G) going low (L) to the outputs (Q} becoming valid (V)
t.vay time(t) from address (A} valid (V) to the outputs (Q) becoming valid (V)
e tavwn ime(t) from address (A) valid (V) to WE# (W) going high (H)
tox time(l) from WE# (W) going high (H) to when the data (D) can become undefined (X)

—

CE
ACC

-

—

OH

Pin Characters Pin States

High

Low

Valid

Driven, but not necessarily valid

Address Inputs

Data Inputs

Data Qutputs

CE# (Chip Enable)
OE# (Output Enable)
WE# (Write Enable)
RP# (Deep Power-Down Pin)
RY/BY# (Ready/Busy#)
Any Voltage Level

3/5# Pin

Ve at 4.5V Minimum
Vee at 3.0V Minimum

NIXI<|[r|I

High Impedance

<|<|m|vl|s]lo(m|ojo|»

(3]
<

w
<

BN 24180798 0016927 043 W
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24 20 3y ¢ —
INPUT > TEST POINTS <: GUTPUT
0.8
0.4s (} 8 0.8

AC tes! inputs are driven at V,, (2.4 V) for a Logic *1” and V,, (0.45 V_ ) for a Logic “0.” Input timing begins
atV,, (2.0 V) and V, (0.8 V_;,). Output liming ends at V,, and V, . Input rise and fall times (10% to 90%) < 10
ns.

Figure 5. Transien! Input/Output Reference Waveform (V__ = 5.0V)

5 2
INPUT X.SG—— TEST POINTS —» 1.5 OQUTPUT
g5 &

AC test inputs are driven at 3.0V for a Logic “1” and 0.0V for a Logic “0.” Input timing begins, and output timing
ends, at 1.5V. input rise and fall times (10% to 90%) < 10 ns.

Figure 6. Transient Input/Output Reference Waveform (V__ = 3.3V)
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2.5 ns of 50Q Transmission Line
o From Output ( ] T j Test
uUnder Test Point
Total Capacitance = 50 pF

Figure 7. Transient Equivalent Testing Load Circuit (Voo =3.3V)

2.5 ns of 25Q Transmission Line

. From Ouput C ) Test :
Under Test ) ( Poirt

Total Capacitance = 100 pF

Figure 8. Translent Equivaient Testing Load Circuit (V.. =5.0V)

2.5 ns of 83W Transmission Line

o From Output ( ) _(-J Test .

Linger Test = Point

Total Capacitance = 30 pF

Figure 9. High Speed Transient Equivalent Testing Load Circuit (V. =5.0V£5%)
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5.4 DC Characteristics {
V=33Vt 03V, T,=0Cto+70C
3/5# = Pin Set High for 3.3V Operations .
Symbol Parameter Notes | Min | Typ | Max | Units Test Conditions
he Input Load Current 1 =1 PA | Voo = Voo Max, Vin = Ve or GND
ILo Output Leakage 1 +10 | pA | Vee = Voo Max, Vin = Ve or GND
Current
lccs Voo Standby Current 1,4 4 8 VA | Vee = Voo Max,
CEgp#t, CE#, RP# = Vo 2 0.2V
BYTE#, WP#, 3/5# = Vo £ 0.2V or
GND 2 0.2V
1 4 mA | Voo = Voo Max, .
CEg#, CE+#, RP# = Vi
BYTE#, WP#, 3/5# = Vi or Vi
lcen Ve Deep Power-Down 1 1 5 UA |RP#=GND z 0.2V
Current
lecrt Vcc Read Current 1,3,4 30 35 mA | Vce = Voc Max,
CMOS: CEg#, CE1# = GND £ 0.2V
BYTE# = GND x 0.2V or Voo £ 0.2V
Inputs = GND 2 0.2V or Voo = 0.2V,
TTL: CEo#, CE1# = Vi,
BYTE# = Vi or Vi4
Inputs = Vi or Vin,
f=8 MHz, loyT =0 mA
lccr2 | Vce Read Current 1,3.4 15 20 mA | Vce = Vee Max,
CMOS: CEg#, CE1# = GND = 0.2V,
BYTE# = Voo £ 0.2V or GND £ 0.2V
Inputs = GND £ 0.2V or Vce £ 0.2V,
TTL: CEp#, CEq1# =V
BYTE# = Viq or Vi
Inputs = Vy_ or Vin,
f=4 MHz, lout=0mA
lcew Ve Write Current 1 8 12 mA | Word/Byte Write in Progress .
lcce Ve Block Erase 1 6 12 mA | Block Erase in Progress
Current
lcces V¢ Erase Suspend 1,2 3 & mA | CEp#, CE# =V
Current Block Erase Suspended
Ippg Vpp Standby Current 1 +171 =10 | pA iVpp<Vee
ipPD Vpp Deep Power-Down 1 0.2 5 pA RP#=GND=z 0.2V
Current
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DC Characteristics (Continued) R
Vee=3.3V03V,7,=0'Cto+70°C
3/5# = Pin Set High for 3.3V Operations .
Symbol Parameter Notes Min Typ Max Units Test Conditions
PR Vep Read Current 1 200 HA | Vpp>Vee
fppw [ Vpp Write Current 1 40 60 mA | Vep = Vppy, .
Word/Byte Write in Progress
IpPE Vpp Erase Current 1 20 40 mA [ Vpp = VppH,
Block Erase in Progress
lpPES Vep Erase Suspend 1 200 WA | Vpp = Vppp,
Current Block Erase Suspended
ViL Input Low Voltage -03 . 0.8 v
ViH Input High Voltage 20 Ve + 0.3 v
VoL Output Low Voltage 04 V | Vg = Vec Min and
loL=4mA
Vouri Qutput High Voltage 24 Vv lon =-2.0mA
A Vee = Vee Min
Vor2 Vee-0.2 \' ion =- 100 BA
Vee = Vee Min
VepL Vpp during Normal 0.0 55 Vv
Operations
VepH Vep during Write/ 4.5 5.0 ‘55 A4
Erase Operations
Viko Ve Erase/Write 20 \Y
Lock Voltage
NOTES:

1. All currents are in RMS unless otherwise noted. Typical values at V_ = 3.3V, V. = 5.0V, T = 25°C. These currents are valid for
all product versions {package and speeds).

2. leceq is specified with the device de-selected. If the device is read while in erase suspend mode, current draw is the sum of I__ .
and g

3. Autornatic Power Saving (APS) reduces |, fo less than 1 mA in static operation.

4. CMOS Inputs are either V. + 0.2V or GND + 0.2V, TTL Inputs are either V, or V.
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5.5 DC Characteristics e
V, =5.0V205V,T,=0Cto+70C
3/5# Pin Set Low for 5V ‘Op_eratior_us_' .
Symbol Parameter Notes | Min | Typ | Max | Units Test Conditions
i Input Load Current 1 =1 BA Voo = Vee Max, Viy = Voo or GND
Lo Output Leakage : 1 +10 | MA |Veo = Voo Max, Vin = Veg or GND
Current
lccs Vcg Standby Current 1,4 5 10 PA Ve = Voo Max,
CEg#, CE1#, RP# = Voo = 0.2V
BYTE#, WP#, 3/58 = Ve £ 0.2V or
GND 0.2V
2 4 mA | Vee = Voo Max,
CEp#, CE 1%, RP# = Viy
BYTE#, WP#, 3/5# = Vy or V)_
lcco Ve Deep Power-Down 1 1 5 pA |RP#=GNDz 0.2V
Current
lccrl Ve Read Current 1,34 50 60 mA | Vee = Voo Max,
CMOS: CEo#, CE4# = GND = 0.2V
BYTE#=GND 0.2V orVgc £ 0.2V
Inputs = GND 2 0.2V or Voo 2 0.2V,
TTL: CEo#, CE1# = Vi,
BYTE#=VjLorViy
Inputs = Vi or Vin,
f=10MHz, lout=0mA
lccr2 | Vec Read Current 1,3,4 30| 35 mA | Vce = Ve Max,
CMOS: CEg#, CE1# =GND = 0.2V,
BYTE# = Vcc £ 0.2V or GND = 0.2V
inputs = GND = 0.2V or Voo = 0.2V,
TTL: CEg#, CE4# =V
BYTE# = Vi or Vi
Inputs = Vi or Vin,
f=5MHz, lcut=0mA
lcew Vee Write Current 1 25 35 mA | Word/Byte Write in Progress
lcce Vce Block Erase 1 18 | 25 mA | Biock Erase in Progress :
Current
lcces | Ve Erase Suspend 1,2 5 10 mA | CEg#, CE1# =Viy
Current Block Erase Suspended
Ipps Vpp Standby Current 1 +10 A [Vpp<sVee
IpPD Vpp Deep Power-Down 1 0.2 5 yA RP#=GND=xQ2V
Current
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DC Characteristics (Continued) .
V., =50V£05V,T,=0Cto+70°C T
3/5# Pin Set Low for SV Operations -
Symbol Parameter Notes Min Typ Max Units Test Conditions
lpPR Vpp Read Current 1 65 200 BA | Vpp> Ve
lepw Vpp Write Current 1 40 60 mA |Vep = VppH,
Word/Byte Write in Progress
lppE Vpp Erase Current 1 20 40 mA | Vpp = Vppy,
Block Erase in Progress
lpPEs | Vpp Erase Suspend 1 85 200 uA | Vpp = Vepy,
Current Block Erase Suspended
'Vn_ Input Low Voltage -0.5 0.8 A '
ViH Input High Voltage 2.0 Vec+05) V
VoL Output Low Voltage 0.45 V | Vee = Ve Min and
loL=5.8 mA
Vou! | Output High Voitage 0.85 V jlon=-25mA
vee Vee = Ve Min
Vor2 Voo - 0.4 V |lon=-100pA
Vee = Voe Min
VppL Vpe during Normal 0.0 5.5 A
Operations
VPPH Vpp during Write/ 4.5 5.0 5.5 Vv
Erase Operations
Viko Ve Erase/Write 2.0 Vv
Lock Voltage
NOTES:

1. All currents are in RMS unless otherwise noted. Typical valuss at V.. = 5.0V, V,, = 5.0V, T = 25°C, These currents are valid for
all product versions (package and speeds).
2. 1eqe, is specified with the device de-selected. If the device is read while in erase suspend made, current draw is the sum of l..,

and b..
3. Automnatic Power Saving (APS) reduces I, to tess than 2 mA in Static operation.

4. CMOS inputs are either V. + 0.2V or GND + 0.2V. TTL Inputs are either V, or v,

LY
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5.6 AC Characteristics - Read Only Operations® -
T,=0'Ct0+70°C
Vee=3.3Vz0.3V Vce=2.7V-3.6V
Symbol Parameter Notes - Units
Min Max Min Max

tavav Read Cycle Time 120 160 ns .
taveL |Address Setup to 34 10

CE# Going Low ’ 10 ns
tavgL | Address Setup to 34

OE# Going Low ' 0 0 ns
tavay | Address to Output Delay 120 160 ns
tecav | CE# to Output Delay 2 120 160 ns
tpuov | RP# High to Output Delay 620 650 ns
tgLav | OE# to Output Delay 2 45 45 ns
terax | CE#to Outputin Low Z 3 o) o] ns
tenqz | CE# to Outputin High Z 3 50 50 ns
taLax |OE#to Qutputinlow Z 3 0 0 ns
teHoz | OE# to Outputin High Z 3 30 30 ns
toH Output Hold from Address,

CE# or OE# Change, 3 0 0 ns

Whichevar Occurs First -
trLav BYTE# to Output Delay ) 3 120 160 ns
trrov
trioz BYTE# Low to Qutput 3 20 30 ns

in High Z
teLFL CE# Low to BYTE# 3 5 5 ns
teLFH High or Low

BN 4180798 001L934 283 WA
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AC Characteristics - Read Only Operations!” (Continued)
T,=0"Cto +70'C

: : Vee=5.0V0.25V Vee=5.0V£0.5V
Symbol Parameter Notes Units
Min Max Min Max

tavay | Read Cycle Time 70 80 ns
tAVEL Address Setup to 34 10 10

CE# Going Low ’ ns
tavgL | Address Setup to 34 0 0

OE# Going Low ' ns
tavavy | Address to Output Delay 70 80 ns
teLgv | CE# to Output Delay 2 70 80 ns
tragv | RP# High to Output Delay 400 480 ns
talav | OE# to Oulput Delay 2 30 35 ns
terax | CE# to Outputin Low Z 3 0 0 ns
teqgz | CE# to Outputin High Z 3 25 30 ns
teLox | OE#to OutputinLow Z 3 0 o ns
teugz | OE# to Outputin High Z 3 25 30 ns
tox Output Hold from Address,

CE# or OE# Change, 3 0 o ns

Whichever Occurs First
trLav BYTE# to Output Delay 3 20 80 ns
teHQY )
tFLaz BYTE# Low to Qutput 3 25 30 ns

in High Z
teLFL CE# Lowto BYTE# 3 5 5 ns
tELFH High or Low

NOTES:

1. See AC Input/Output Reference Waveferms for timing measurements, Figures 5 and 6.

2. OE# may be delayed up to ¢, o, - t;, o, after the falling edge of CE# withoutimpact on t, .

3. Sampled, not 100% tested. N
4. This timing parameter is used to latch thg correct BSR data onto the outputs.
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DEVICE AND OUTPLUTS ENABLED
VocPOWER.UP  STANDBY  ADDRESS SELECTION DATA VALID TPy pouenom
Vi . Y
aresesn " XXX KN s XXXXXXXY
YiL
lavay
ViH
CExt (E}Y) / \ /
viL No—
lva
- tepay if
ViH \_?
OE¢ {G) / | X / \
i AVGL l < GHaz *
|
Vin g
VIE# i
W y e tao \
8 i lELovY :
liox —+ ha
e —— o b
Von : :
HIGHZ .
DATA D/} (<< { VALID QUTPUT- >'>->- oL
Voo , l ;
—— o ———W !
sov
vee / . . . t \
GND !
tongy >
ViH
RP# (P} / \
viL
NOTE:
1. CE,# is defined as the latter of CE # or CE # going Low or the first of CE_# or CE,# going High.

Figure 10. Read Timing Waveforms
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Vin - - :
ADDRESSES (A) ka ' ADDRESSES STARLE E
Vi lavay i
ViH ;
cexe END / N\ { \ ‘
Vi N /
v = 1R
Vi ) oz >
OE# (G) ’ / L taver )} \‘ / \
e ooz
e 6
Vh n g, gy =lavgy
BYTES (F) \\ oo /
Vi P T M ssmtmsre
oigx
igox § t Ton—s! lem
Yo onz 7
i H WG
DATA (DQO-DQ T DATA d
( 7 Vo ¥<<{ DATA OUTPUT s
i § . ‘
avev 'i
! e -
Vou F77F orr X S\
DATA(DGB-DQ1S)  — il F oama )\ \\wonz
Vo \\\Nowrur f / /Y
i
NOTE: N .. .
1. CE,# is defined as the latter of CE# or CE # going Low or the first of CE # or CE # geing High.

Figuré 11. BYTE# Timing Waveforms
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5.7 Power-Up and Reset Timings

tPLPH .

- ]

Py

wen JTTTTTTTATTIN i

RPe Vo ' "V
* YHPH " i
o TP
3 ! VI
(5)‘ —) E"i\’
. 5.0V
3.3V asvy
3.0V,
(?\25\:) L/ivf \—/ 15VPH
<PLSN
s [ [/ ]/ /YK vawp MJ} VALID
o) | iavov SAVOY
Daa _“—'—{ VALD / @ VALDD
@ 340} o —
‘Figure 12. V_. Power-Up and RP# Reset Waveforms
Symbol Parameter Note Min. Max. Unit
tPLYL RP# Lowto 0
PLYH 3/5# Low (High) #S
tYLPH 3/54 Low (High) to . 5
{YHPH RP# High #s
tPL5V RP# Low toVce at 4.5V Minmum ) 0
{PL3V (to Ve at 3.0V min or 3.6V max ) #8
tPLPH RP# "Low"#3 100 ns
t5VPH Vce at 4.5V 1o RP# High 3 100 s
3VPH Vee at 3.0V to RP¥# High 3 100 ns
Address Valid to Data Valid
VRV | ee=5V 10% 4 100 ns
tPHQV RP# High to Data Valid for Vcc=3VE10% 4 480 ns
NOTES:

CE #, CE # and OE# are switched low after Power-Up.

1. Minimum of 2 ps is required fo meet the specified ¢, times.
2. The power supply may start to switch concurrently with RP# going Low. RP# is required to stay low, until Vo stays at

recommended operating voltage.
3. The address access time and AP# high to data valid time are shown for 5V V. operation. Refer to the AC Characteristics Read

Only Operations 3.3V V. operation and alt other speed options.
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5.8 AC Characteristics for WE# - Controlied Command Write Oéﬁ‘éﬁ?ms“" T
T,=0Cto+70°C

Vee=3.3V+0.3V
Symbol Parameter Notes - Unit
Min | Typ | Max
tavav | Write Cycle Time 120 ns
tvpwH | Vpp Setup to WE# Going High 3 100 ns
tpuer | RP# Setup to CE# Going Low 480 ns
tetwe | CE# Setup to WE# Going Low 10 ns
tavwn | Address Setup to WE# Going High 26 75 ns
tovwy | Data Setup to WE# Going High ' 2,6 75 ns
twiwn | WE# Pulse Width 75 ns
twHpx | Data Hold from WE# High 2 10 ns
twhax | Address Hold from WE# High 2 10 ns
twien | CE# Hold from WE# High 10 ns
twhwL | WE# Pulse Width High 45 ns
feuwe | Read Recovery before Write 0 ns
twhrt | WE# High to RY/BY# Going Low ) 100 { ns
trupe | RP# Hold from Valid Status Register (CSR, GSR, BSR) 3 0 ns
Data and RY/BY# High
truwL | RP# High Recovery to WE# Going Low | 1 us
twhaL | Write Recovery before Read 95 ns
tavvL . | Vep Hold from Valid Status Register (CSR, GSR, BSR) 0 us
Data and RY/BY# High

twigy1 | Duration of Word/Byte Write Operation 45 5 12 us | «
twHov2 |Duration of Block Erase Operation 4 0.3 s
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AC Characteristics for WE# - Controlled Command Write Operations (Continued)
T,=0'Cto+70°C
: : Vee=5.0V+0.25V Vec=5.0V:0.5V
Symbol Parameter Notes - - Unit
Min | Typ | Max | Min | Typ | Max
tavay | Write Cycle Time 70 80 ns
tvpwH | Vep Setup to WE# Going High 3 100 100 ns
tPHEL RP# Setup to CE# Going Low 480 480 ns
teLwL CE# Setup to WE# Going Low 0 s, ns
tAVWH Adx_ﬂress.Setup to WE# 26 50 50 ns
Going High
tovwu | Data Setup to WE# Going High 2,6 50 50 ns
twiwn | WE# Pulse Width 40 50 ns
twhox | Data Hold from WE# High 2 1 0 0 ns
twoax | Address Hold from WE# High 2 10 10 ns
twren | CE# Hold from WE# High 10 10 ns
twawt | WE# Pulse Width High 30 30 ns
tauwL | Read Recovery before Write 0 0 ns
twHrL | WE# High to RY/BY# Going Low 100 100 | ns
tRHPL RP# Hold from Valid Status
Register (CSR, GSR, BSR) Data 3 -0 0 ns
and RY/BY# High
tenwe | RP# High Becovery to 1 1 us
WE# Going Low
twrHaL | Write Recovery before Read 60 65 ns
tavve Vpp Hold from Valid Status
Register (CSR, GSR, BSR) Data 0 0 ys
and RY/BY# High
twHov1 | Duration of Word/Byte 4 4
Write Operation S S 8 45 8 I-ISl
twHav2 | Duration of Bl.ock 4 0.3 0.3 s
Erase Operation

NOTES:

CE# is defined as the latter of CE_# or CE_# going Low or the first of CE # or CE # going High.
1. Read timing during write and erass are the same as for normal read.

2. Refer to command definition tables for valid address and data vaiues.

3. Sampled, but not 100% tested.

4. Write/Erase durations are measured to valid Status Register {CSR) Data.

5. Word/Byte write oparations are typically performed with 1 Programming Pulse.

8. Address and Data are latched on the rising edge of WE# for all Command Write opsrations.
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NOTES:

1. This address string depicts Data-Write/Erase cycles with corresponding verification via ESRD.
2. This address string depicts Data-Write/Erase cycles with corresponding verification via CSRD.
3. This cycle is invalid when using CSRD for verification during Data-Write/Erase operations

4. CE,# is defined as the latter of CE# or GE,# going Low or the first of CE_# or CE,# going High.
5. RP# low transition is only to show t, ., ; not valid for above Read and Write cycles. N

Figure 13. AC Waveforms for Command Write Operations
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5.9 AC Characteristics for CE# - Controlied Command WriE_Operations(" T
T,=0Cto+70C
: Vee=3.3V£0.3V
Symbol Parameter Notes - Unit
Min | Typ | Max
tavav | Write Cycle Time 120 ns
tpuwe | RP# Setup to WE# Going Low 3 480 ns
tveey | Vep Setup to CE# Going High 3 10D ns
twier | WE# Setup to CE# Going Low 0 ns
taveH | Address Setup to CE# Going High 26 75 ns
toven |Data Setup to CE# Going High 2,5 75 ns
tetey | CE# Pulse Width 75 ns )
tenpx | Data Hold from CE# High 2 10 ns
tenax | Address Hold from CE# High 2 10 ns
tenwn | WE# Hold from CE# High 10 ns
tener | CE# Pulse Width High 45 ns
taher  ; Read Recovery before Write 0 ns
tenm ] CE# Highto RY/BY# Going Low : 100 | ns
trupy | RP# Hold from Valid Status Register (CSR, GSR, BSR) 3 0 ns
Data and RY/BY# High
truer | RP# High Recovery to CE# Going Low 1 us
tengL | Write Recovery before Read 95 ns
towe | VPP Hold from Valiq Status Register {CSR, GSR, BSR) 0 s
Data and RY/BY# High

tenqy? | Duration of Word/Byte Write Operation 45 5 12 s .
teHgv2 | Duration of Block Erase Operation 4 0.3 $
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AC Characteristics for CE# - Controlled Command Write Operaﬁ'ons"’ {Contitiwedy”~ -~~~ 7
T,=0Cto+70°C

. Vee=5.0V+0.25V Vee=5.0V20.5V
Symbol Parameter Notes - Unit
Min | Typ | Max | Min | Typ | Max

tAvAY Write Cycle Time 70 80 ns
trrwL | RP# Setup to WE# Going Low 480 480 ns -
tveen | Vpp Setup to CE# Going High 3 100 100 ns
twier | WE# Setup to CE# Going Low o o ns
taver é‘éi“zf‘; fge;”i'; N 26 | 50 50 ns
toven | Data Setup to CE# Going High 2,6 50 g0 ns
teren | CE# Pulse Width 40 50 ns
tenpy | Data Hold from CE# High 2 0 o ns
teHAX Address Hold from CE# High 2 10 10 ns
tenwn | WE# Hold from CE# High 10 10 ns
tEHEL CE# Pulse Width High 30 30 ns
tGHEL Read Recovery before Write 0 0 ns
tenr. | CE# High to RY/BY# Going Low 100 100 { ns
trupL | RP# Hold from Valid Status

Register (CSR, GSR, BSR) Data 3 o 0 ns

and RY/BY# High

tPHEL RP# High Recovery to
CE# Going Low

teHgL | Write Recovery before Read 60 65 ns

tovve VPP Hold from Valid Status
Register (CSR, GSR, BSR) Data 0 0 Us
and RY/BY# High

tenqvl | Duration of Word/Byte
Write Operation

4,5 45 8 4.5 8 ps

tenqv2 | Duration of Block 4 0.3 0.3 N
Erase Operation ’ ’

NOTES:

CE# is defined as the latter of CE_# or CE # going Low or the first of CE_# or CE # going High.
1. Read timing during write and erase are the same as for normal read.

2. Reter to command definition tables for valid address and data values.

3. Sampied, but not 100% tested.

4. Write/Erase durations are measured to valid Status Register (CSR) Data.

S. Word/Byte write operations are typically performed with 1 Programming Pulse.

6. Address and Data are laiched on the rising edge of CE# for all Command Write Operations.
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NOTES:
1. This address string depicts Data-Write/Erase cycles with corresponding verification via ESRD.
2. This address string depicts Data-Write/Erase cycles with corresponding verification via CSRD.
3. This cycle is invalid when using CSRD for verification during Data-Write/Erase operations
4. CE,# is defined as the latter of CE# or CE, # going Low or the first of CE # or CE # going High.
5. RP# low transition is only to show t,,,; not valid for above Read and Wiite cycles.

Figure 14. Alternate AC Waveforms for Command Write Operations
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5.10 AC Characteristics for Page Buffer Write Operations™ b ,L, -
T,=0Cto+70°C -
Symbol Parameter Notes Yec=3.3V20.3V Unit
Min | Typ | Max
tavavy | Write Cycle Time 120 ns
teLwl, | CE# Setup to WE# Going Low 10 ns
tavwr | Address Setup to WE# Going Low 0] ns
tovwe | Data Setup to WE# Going High 75 ns
twiwH | WE# Pulse Width 75 ns
twHpx | Data Hold from WE# High 10 ns
twHax | Address Hold from WE# High 2 10 ns
twren | CE# Hold from WE# High 10 ns
twhwr | WE# Pulse Width High 45 ns
taHwr | Read Recovery before Write 0 ns
twhgL | Write Recovery before Read 95 ns
Vee=5.0V+0.25V Vee=5.0V£0.5V
Symbol Parameter Notes Unit
Min | Typ | Max | Min | Typ | Max
tavay | Write Cycle Time 70 80 ns
tecwr | CE# Setup to WE# Going Low - ns
tavwr | Address Setup to WE# Going Low ns
tovwr | Data Setup to WE# Going High 2 50 50 ns
twiwn | WE# Pulse Width 40 50 ns
twHpx | Data Hold from WE# High 2 o) 0 ns
twrax | Address Hold from WE# High 10 10 ns
twaen | CE# Hold from WE# High 10 10 ns |,
twhwt | WE# Pulse Width High | 30 30 ns
tcuwe | Read Recovery before Write 0 0 ns
twHeL | Write Recovery before Read 60 65 ns
NOTES:

CE# is defined as the latter of CE# or CE # going Low or the first of CE_# or CE # going High.

1. These are WE#-controlled write timings, equivalent CE#-controlied write timings apply.
2. Sampled, but not 100% tested.

3. Address must be valid during the entire WE# Low pulse.
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5.11 Erase and Word/Byte Write Performance
Vee=33V203V,T,=0Cto+70C
Symbol Parameter Notes | Min.| Typ(1)| Max | Units | Test Conditions
twHRH1 Word/Byte Write Time 2 12 ps
tWHRH2 Block Write Time 2 o8 2.1 s Byte Write Mode
twHRH3 Block Write Time 2 0.4 1.0 s Word Write Mode
Block Erase Time 2 0.9 10 s
Full Chip Erase Time 2 14.4 s
Ve =5.0V+0.5V, T, =0"Cto + 70°C
Symbol Parameter Notes | Min | Typ(!){ Max | Units | Test Conditicns
twhaH1 Word/Byte Write Time 2 8 Us
twHRH2 Block Write Time 2 0.54 2.1 s Byte Write Mode
twHRH3 Block Write Time 2 0.27 1.0 s Word Write Mode
Block Erase Time 2 0.7 10 s
Full Chip Erase Time 2 112 s
NOTES:

1.25'C, V,, = 5.0V,
2. Excludes System-Level Overhead.
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6 Package and packing specification] e e e

ey e mare e

1., Package Outline Specification
Refer to drawing No.AA1113 .

2. Markings
2—1, Marking contents
(1) Product name : LH28F800SUR—-70
(2) Company name : SHARP
(3) Date code
(Example) YY WW XXX Indicates the product was manufactured
in the WAth week of 19YY.
———— Denotes the production ref.code (1~3)
Denotes the production week.
©(01,02,03, - - - » +52,53)
Denotes the production year.
(Lower two digits of the year.)
(4) The marking of “JAPAN" indicates the country of origin.
2—2. Marking layout
Refer drawing No.AA1113
(This layout do not deflne the dimensions of marking character and mark1ng pesition.)

3. Packing Specification (Dry packing for surface mount packages)
Dry packing is used for the purpese of maintaining IC quality afrer mounting
packages on the PCB (Printed Circuit Beoard).
¥hen the epoxy resin which is used for plastic packages is stored at high
humidity, it may absorb 0.15% or more of its weight in moisture. If the surface
mount type package for a relatively large chip absorbs a large amount of moisture
between the epoxy resin and insert material (e.g. chip, lead frame) this moisture
may suddenly vaporize into steam when the entire package is heated during the
soldering process (e.g. VPS). This causes expansion and results in separation
between the resin and insert material, and sometimes cracking of the package.
This dry packing is designed to prevent the above probiem from occurring in
surface mount packages.

3—1. Packing Materials

Material Name Material Specificaiton Purpose

Tray Conductive plastic (50devices/tray)| Fixing of device

Upper cover tray Conductive plastie (liray/case) | Fixing of device

Laminated aluminum bag Aluminum polyethylene (lbag/case) | Drying of device

Desiccant Silica gel Drying of device

P P band Polypropylene (3pcs/case) | Fixing of tray

Inner case Card board (500devices/case)} Packaging of device

Label Paper Indicates part number, quantity
and date of manufacture

Outer case - Card hoard Outer packing of tray

(Devices shall be placed into a tray in the same direction.)
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3—2. Outline dimension of tray SR 2
| TR

Refer to attached drawing

4, Storage and Opening of Dry Packing -

4~1, Store under conditions shown below before opening the dry packing
(1) Temperature range : 5~40C
(2) Humidity : 80% RH or less

4 -2 Notes on opening the dry packing
(1) Before opening the dry packing, prepare a working table which is
grounded against ESD and use a grounding strap.
(2) The tray has been treated to be conductive or anti—static. If the
device is transferred to another tray, use a equivalent tray.

4 =3, Storage after opening the dry packing
Perform the following to prevent ahsorption of moisture after opening.
(1) After opening the dry packing, store the ICs in an environment with a
temperature of 5~25°C and a relative humidity of 60% or less and
mount ICs within 72 hours after opening dry packing.

4 —4, Baking (drying) before mounting

(1) Baking is necessary
(A) If the humidity indicator in the desiccant becomes pink
(B) If the procedure in section 4—3 could not be performed

(2) Recommended baking conditions
If the above conditiens (A} and (B) are applicable, bake it before
mount ing. The recommended conditions are 16~24 hours at 120°C.
Heat resistance tray is used for shipping tray.

5. Surface Mount Conditions
’ Please perform the following conditions when mounting ICs not to deteriorate IC
quality.

.

5—1.S0ldering conditions{The fallowing conditions are valid only for one time soldering.)

Mount ing Method | Temperature and Duration Measurement Point
Reflow soldering | Peak temperature of 230°C or less, IC surface
(air) duration less than 15 seconds.

200°C or over,duration less than 40 seconds.
Temperature increase rate of 1~4°C/second.
Manuval soldering | 260°C or less, duration less IC outer lead
(soldering iron) | than 10 seconds, surface

5—2, Conditions for removal of residual flux

.(1) Ultrasonic washing power : 25 Watis/liter or less
(2) FWashing time ¢ Total 1 minute maximum
(8) Solvent temperature T 15~40C
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