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@ Handle this document carefully for it contains material protected by international
copyright law. Any reproduction, full or in part, of this material is prohibited
without the express written permission of the company.

@ When using the products covered herein, please observe the conditions written herein
and the precautions outlined in the following paragraphs. In no event shall the
company be liable for any damages resulting from failure to strictly adhere to these

conditions and precautions.

The products covered herein are designed and manufactured for the following
application areas. When using the products covered herein for the equipment
listed in Paragraph (2), even for the following application areas, be sure
to observe the precautions given in Paragraph (2). Never use the products
for the equipment listed in Paragraph (3).

- Office electronics

- Instrumentation and measuring equipment

* Machine tools

+ Audiovisual equipment

- Home appliances

- Communication equipment other than for trunk lines

Those contemplating using the products covered herein for the following
equipment which demands high reliability, should first contact a sales
representative of the company and then accept responsibility for incorporating
into the design fail-sale operation, redundancy, and other appropriate measures
for ensuring reliability and safety of the equipment and the overall system.

« Control and safety devices for airplanes, trains, automobiles, and other
transportation equipment

+ Mainframe computers

* Traffic control systems

+ Gas leak detectors and automatic cutoff devices

+ Rescue and security equipment

- Other safety devices and safety equipment,etc.

Do not use the products covered herein for the following equipment which
demands extremely high performance in terms of functionality, reliability, or
accuracy.

- Aerospace equipment

- Communications equipment for trunk lines

- Control equipment for the nuclear power industry

+ Medical equipment related to life support, etc.

Please direct all queries and comments regarding the interpretation of the
above three Paragraphs to a sales representative of the company.

@ Please direct all queries regarding the products covered herein to a sales
representative of the company.
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Part 1 Overview

1.Description
~The LRS1302 is a combination memory organized as 1,048,576 X8  bit flash

memory and  131,072X8  bit static RAM in one package.
It is fabricated using silicon-gate CMOS process technology.

Features
OAccess Time
Flash memory access time 130 ns Max.
SRAM access time soe e e 70 ns Max.
OOperating current
Flash memory Read voeor e 12 mAMax. (tcyqe=200ns)
Byte write Ce . 57 mA Max.
Block erase e s o = 37 mA Max.
SRAM Operating R 25 mAMax. (tcyqe=200ns)

OStandby current

Flash memory C e 20 pAMax. (F-CE2F-V 0.2V,
RP=0.2V, FV,=0.2V)

SRAM Cee 30 pAMax. (S-CEZS-Vc02V)

0.7 pATyp. (T,=25T, S-V =3V,
' S-CE=ZS$-V-0.2V)
(Total standby current is the summation of Flash memory's standby current and SRAM's one.)

OPower supply cee s 27V t0 3.6V  (Read/SRAM write)
2.7V to 3.6V (FLASH erase/Write)(T,=0 to 85T )

(OSRAM data retention voltage R 2.0 V Min.
QOOperating temperature s -40C to +85TC
OFully static operation

OThree-state output

ONot designed or rated as radiation hardened

O40 pin  TSOP ( TSOP40-P-0813 plastic package
OFlash memory has P-type bulk silicon, and SRAM has N-type bulk silicon.

The contents described in Part 1 take first priority over Part 2 and Part 3.
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Part 1 Overview
1.Description
~ The LRS1302 is a combination memory organized as 1,048,576 X8  bit flash
memory and  131,072X8  bit static RAM in one package.

It is fabricated using silicon-gate CMOS process technology.

OPower supply

2.7V to 3.6V

Features
OAccess Time
Flash memory access time 130 ns Max.
SRAM access time 70 ns Max.
OOperating current
Flash memory Read 12 mAMax. (teyez=200ns)
' - Byte write 57 mA Max.
Block erase 37 mA Max.
SRAM Operating 25 mAMax. (tcyqe=200ns)
Ostandby.current
Flash memory 20 pAMax. (F-CE2F-V 0.2V,
RP=0.2V, F-V,,<0.2V)
SRAM 30 pAMax. (S-CE=S-V-0.2V)
n~ T (T e X7 ;I
Ui 1Yp. \1,=20 ©

(Total standby current is the summation of Flash memory's standby current and SRAM's one.)

(Read/SRAM write)

27V to 3.6V (FLASH erase/Write)(T,=0to 85T )

(OSRAM data retention voltage

2.0 V Min.
OOperating temperature 40T to +85T
COFaully static operation
OThree-state output

ONot designed or rated as radiation hardened
Q40 pin  TSOP ( TSOP40-P-0813 plastic package

OFlach memarv hae P_tuna hnllk cilican and SR AM hac N_tuna kit
N & ASALIEA lll"lllvl, L1640 A ‘»]HV WA OL1iWWELy GRAAE VAN ALY 13D LY l-] v

The contents described in Part 1 take first priority over Part 2 and Part 3.
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2.Pin Configuration
F-Ag]1 0O 40 [ F-WE
F-A,, 12 39 [ F-OE
A3 38 JF-Ag
A7 341 1A,
A8 33 T J 10,
Ayl 9 32 [ 104
S-Voe T 10 . 31 [ 10,
F-Voe [ 11 (Top View) 30 [JF-V
F-Vp (112 29 [1GND
RPC] 13 28 [0,
Ag ] 14 27 11104
S-WE[] 15 26 [ 10,
A, 16 25 1/0,
Ag T 17 24 [ 110,
A 18 23 1S°CE
A, 19 21 1A,
F-CE (] 20 21 [ S-OE
PIN DESCRIPTION
Agto A Common Address Input Pins
F-A,;toF-A, Address Input Pins for Flash Memory
F-CE Chip Enable Input Pin for Flash Memory
S-CE Chip Enable Input Pin for SRAM
F-WE Write Enable Input Pin for Flash Memory
S-WE Write Enable Input Pin for SRAM
F-OE Output Enable Input Pin for Flash Memory
S-OE Output Enable Input Pin for SRAM
1/0, to 1/O, Common Data Input/Output Pins
RP Reset/Deep Power Down Input Pin for Flash Memory
F-Vec Power Supply Pin for Flash Memory
F-Vip Power Supply Pin for Flash Memory Write/Erase
S-Vee Power Supply Pin for SRAM
GND Common GND
The contents described in Part 1 take first priority over Part 2 and Part 3.
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3. Notes .
This product is a stacked TSOP package that a 1,048,576 X8 bit Flash Memory and a
131,072 X8 bit SRAM are assembled into.

POWER SUPPLY AND CHIP ENABLE OF FLASH MEMORY AND SRAM A
It is forbidden that both F-CE and S-CE should be LOW simuitaneously. If the two memories are active
together, possibly they may not operate normally by interference noises or data collision on 1/O bus.
Both F-V and S-V are needed to be applied by the recommended supply voltage at the same time except
SRAM data retention mode.

SUPPLY POWER
Maximum difference (between F-V and S-V¢ ) of the voltage is less than -0.3V.

SRAM DATA RETENTION
SRAM data retention is capabie in three ways as below. SRAM power switching between a system
battery and a backup battery needs careful device decoupling from Flash Memory to prevent SRAM supply
voltage from falling lower than 2.0V by a Flash Memory peak current caused by transition of Flash Memory
supply voltage or of control siénals (F-CE, F-OE and RP).

CASE 1: FLASH MEMORY IS IN STANDBY MODE. (F-V=2.7V 10 3.6V)
+ SRAM inputs and input/outputs except S-CE are needed to be applied with voltages in the range of
-0.3V to S-V+0.3V or to be open(High-Z).
- Flash Memory inputs and input/outputs except F-CE and RP are needed to be applied with voltages in
the range of -0.3V to S$-V+0.3V or to be open(High-Z).

CASE 2: FLASH MEMORY IS IN DEEP POWER DOWN MODE. (F-V=2.7V to 3.6V)
+ SRAM inputs and input/outputs except S-CE are needed to be applied with voltages in the range of
-0.3V to S-V+0.3V or to be open.
- Flash Memory inputs and input/outputs except RP are needed to be applied with voltages in the range of
-0.3V to S-V+0.3V or to be open(High-Z). RP is needed to be at the same level as F-V or to be

open.

CASE 3: FLASH MEMORY POWER SUPPLY IS TURNED OFF. (F-V=0V)
- Fix RP LOW level before tuming off Flash memory power supply.
- SRAM inputs and input/outputs except S-CE are needed to be applied with voltages in the range of
-0.3V to S-Vc+0.3V or to be open(High-Z).
- Flash Memory inputs and input/outputs except RP are needed to be at GND or to be open(High-Z).

POWER UP SEQUENCE . L
When turning on Flash memory power supply, keep RP LOW. After F-V . reaches over 2.7V, keep RP
LOW for more than 100nsec.

DEVICE DECOUPLING
The power supply is needed to be designed carefully because one of the SRAM and the Flash Memory is
in standby mode when the other is active. A careful decoupling of power supplies is necessary between
SRAM and Flash Memory. Note peak current caused by transition of control signals.

The contents described in Part 1 take first priority over Part 2 and Part 3.




SHARP

LRS13023
4.Truth table(*1,3) -

F-CE| F-OE| F-WE| RP |S-CE | S-OE | S-WE |Address Mode /O, tol/O, | Current | Note
L|v| 5| u|l | x| x| x Flashread  |Output | L. | *27
L| H| H| H| H| X| X| X Flashread = | High-Z | I.c | *4
L H L H H X X X Flash write Input Icc *5,6,7
H| x| x| x| L | L| H| X | SRAMread |Oupu | I
H| x| x| x| L | H| H| X SRAMread |HighZ | I
H X X X L X L X SRAM write Input Icc
H| x| x| vl8| x| x]|x Standby HighZ | I
H X X L H X X X  |Deep power down| High-Z Isp *4

Notes:

% 1. Do not make F-CE and S-CE "LOW" level at the samc time.

% 2. Reffer to DC Characteri;lics. When F-V,, =V, x, memory contents can be read, but not altered.

%* 3. X can be V,,, or V; for control pins and addresses, and V¢ or Vyyy, for F-V,,.. See DC Characteristics
for Vpp ¢ and Vi voltages.

* 4. RP at GND 0.2V ensures the lowest deep power-down current.

* 5. Command writes involving block erase, write, or lock-bit configuration are reliably executed when
F-Vp=Vpp, and F-V =V . Block erase, byte write, or lock-bit configuration with V<3.0V or
Vi <RPL V,,, produce spurious results and should not be attempted.

% 6. Reffer to Part 2 Section 3 Table 4 for valid DIN during a write operation.

% 7. Do not use in a timing that both F-OE and F-WE is "LOW" level.

5. Block Diagram

B —— ] 1,048,576 X 8 bit Flash memory
F-AytoF-Ay ——>

x|
o~

— GND
> 1/0, to 1/O,

Agto A

S-CE—T—>
S-OE ——>
S_WE —_———>]

131,072X 8 bit SRAM

——

The contents described in Part 1 take first priority over Part 2 and Part 3.
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6.Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Supply voltage(*8,9) Vee 02 © 446 v
Input voltage(*8,10) Vin 03 (1IN0 V403 Vv
Operating temperature Tope 40 to 485 T
Storage temperature Ty 65 10 4125 T
Ve voltage(*8) F-Vpp 02 to +12.6(*12) \
Input voltage(*8) RP 05(*1)to  +12.6(*12) v

Notes) %* 8.The maximum applicable voltage on any pin with respect to GND.
%9, Except Vpp,
* 10. Except RP.
% 11. -2.0V undershoot is allowed when the pulse width is less than 20nsec.
% 12. +14.0V overshoot is allowed when the pulsc width is less than 20nscc.

7.Recommended DC Operating Conditions
(T,= 40T to +85T )

Parameter Symbol Min. Typ. Max. Unit
Supply voltage Vee 2.7 3.0 3.6 v
Input voltage Vi 2.2 Veet0.3 (*15)] V

Vu 0.3 (*13 0.4 \%
Viu(*14) 1.4 12.6

Notes) % 13. -2.0V undershoot is allowed when the pulse width is less than 20nsec.
% 14. This voltage is applicable to RP Pin only.
% 15. V¢ is the lower one of S-V ¢ and F-Vc.

8.Pin Capacitance
(T,=25TC, f=IMHz)

Parameter Symbol Condition Min. Typ. Max. | Unit
Input capacitance Civ V=0V 18 pF | *16
/O capacitance Cwo Vip=0V 22 pF | *16

Note) * 16. Sampled but not 100% tested

The contents described in Part 1 take first priority over Part 2 and Part 3.
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1 INTRODUCTION

This datasheet contains LRS1302 specifications.
Section 1 provides a flash memory overview. Sections
2, 3, 4, and 5 describe the memory organization and
functionality. Section 6 covers electrical specifications.

1.1 New Features

The LRS1302 SmartVoltage Flash memory maintains
backwards-compatibility with SHARP’s 28F0085A.
Key enhancements over the 28F008SA include:

-SmartVoltage Technology
-Enhanced Suspend Capabilities
-In-System Block Locking

Both devices share a compatible, status register, and
software command set. These similarities enable a
clean upgrade from the 28F008SA to LRS1302. When
upgrading, it is important to note the following
differences:

have different device codes. This allows for
software optimization.

‘VppLx has been lowered from 6.5V to 1.5V to
support 2.7V-3.6V block erase, byte write, and
lock-bit configuration operations. Designs that
switch Vpp off during read operations should make
sure that the Vpp voltage transitions to GND.

‘To take advantage of SmartVoltage technology,
allow Vpp connection to 2.7V-3.6V.

1.2 Product Overview

The LRS1302 is a high-performance 8-Mbit
SmartVoltage Flash memory organized as 1 Mbyte of 8
bits. The 1 Mbyte of data is arranged in sixteen
64-Kbyte blocks which are individually erasable,
lockable, and unlockable in-system. The memory map
is shown in Figure 2.

SmartVoltage technology provides a choice of V¢ and
Vpp combinations, as shown in Table 1, to meet system
performance and power expectations. Vpp at 2.7V to
3.6V eliminates the need for a separate 12V converter.
In addition to flexible erase and program voltages, the
dedicated Vpp pin gives complete data protection
when VPP < VPPLK'

Table 1. V¢ and Vpp Voltage Combinations Offered

by SmartVoltage Technology
Ve Voltage Vpp Voltage
2,7V to 3.6VCD 2.7V to 3.6V

NOTE:
*1. FLASH Erase/Write(T, =0T to 85T)

Internal Vcc and Vpp detection Circuitry
automatically configures the device for optimized read
and write operations.

A Command User Interface (CUI) serves as the
interface between the system processor and internal
operation of the device. A valid command sequence
written to the CUI initiates device automation. An
internal Write State Machine (WSM) automatically
executes the algorithms and timings necessary for
block erase, byte write, and lock-bit configuration
operations.

A block erase operation erases one of the device’s
64-Kbyte blocks typically within 1.8 second
independent of other blocks. Each block can be
independently erased 100,000 times (1.6 million block
erases per device). Block erase suspend mode allows
system software to suspend block erase to read or
write data from any other block.

Writing memory data is performed in byte increments
typically within 17 ps. Byte write suspend mode
enables the system to read data or execute code from
any other flash memory array location.




SHARP

LRS13023

10

Individual block locking uses a combination of bits,
sixteen block lock-bits and a master lock-bit, to lock
and unlock blocks. Block lock-bits gate block erase and
byte write operations, while the master lock-bit gates
block lock-bit modification. Lock-bit configuration
operations (Set Block Lock-Bit, Set Master Lock-Bit,
and Clear Block Lock-Bits commands) set and cleared
lock-bits.

The status register indicates when the WSM'’s block
erase, byte write, or lock-bit configuration operation is
finished.

The access time is 130 ns (t,ygy) over the commercial
temperature range (-40°C to +85°C) and V¢ supply
voltage range of 2.7V-3.6V.

The Automatic Power Savings (APS) feature
substantially reduces active current when the device is
in static mode (addresses not switching).

When CE and RP pins are at V¢, the I CMOS
standby mode is enabled. When the RP pin is at GND,
deep power-down mode is enabled which minimizes
power consumption and provides write protection
during reset. A reset time (tpyqy) is required from RP
switching high until outputs are valid. Likewise, the
device has a wake time (tpyg;) from RP-high until
writes to the CUI are recognized. With RP at GND, the
WSM is reset and the status register is cleared.

VOo- 11O
T
Output Input
Buffer Buffer
- -
4 Identifier /0 Logic Veo
i \ Register e E I 1 v
g; 1 . . e
3 i ‘Sla@s 8 k o Command WE
\ £ Reg [0):4
9 1
—\ Data A
v| Comparator N
b >
AgA Input Y Gating ) » RY/BY
” Buffer wl\r;:zhi:ew Program/Erase Ver
} Voltage Switch
16 Yec
Larch 64KByte €— G
] Blocks
Address
Counter
[ XXX XXXXXX]

Figure 1. Block Diagram
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Table 2. Pin Descriptions

Sym

Type

Name and Function

Ag-Agg

INPUT

ADDRESS INPUTS: Inputs for addresses during read and write operations. Addresses
are internally latched during a write cycle.

1/04-1/0,

INPUT/
OUTPUT

DATA INPUT/OUTPUTS: Inputs data and commands during CUI write cycles; outputs
data during memory array, status register, and identifier code read cycles. Data pins
float to high-impedance when the chip is deselected or outputs are disabled. Data is
internally latched during a write cycle.

CE

INPUT

CHIP ENABLE: Activates the device’s control logic, input buffers, decoders, and sense
amplifiers. CE-high deselects the device and reduces power consumption to standby
levels.

&

INPUT

RESET/DEEP POWER-DOWN: Puts the device in deep power-down mode and resets
internal automation. RP-high enables normal operation. When driven low, RP inhibits
write operations which provides data protection during power transitions. Exit from

- enablesg cnl’hng of the

11auiTS

master lock-bit and enables configuration of block lock-bits when the master lock-bit is
set. RP=V., HH © . overrides block lock-bits fhprphv pnahhng block erase and hyh: write

operations to locked memory blocks. Block erase, byte write, or lock-bit configuration
with V;,,<RP<V 3, produce spurious results and should not be attempted.

deen nower-down sets the device to read arrav mode. RPat V...
ceep power-down sels the cevice to read array mode. KP at vV,

INPUT

OUTPUT ENABLE: Gates the device’s outputs during a read cycle.

INPUT

WRITE ENABLE: Controls writes to the CUI and array blocks. Addresses and data are
latched on the rising edge of the WE pulse.

SUPPLY

BLOCK ERASE, BYTE WRITE, LOCK-BIT CONFIGURATION POWER SUPPLY: For
erasing array blocks, writing bytes, or configuring lock-bits. With VPI) VPPLK, memory

mbnomle nmaman ot lan albawa d Tl acmma raethon mamd la PRSI . U & Py

COnentis annot bC altticu. BIULB crasne, Uy lC WTILE, ar ld J.ULk'bll. LUy lildl.lUl t Wll.l 1an
invalid Vpp (see DC Characteristics) produce spurious results and should not be
attempted.

Vee

SUPPLY

DEVICE POWER SUPPLY:Do not float any power pins. With Vo<V ko, all write
attempts to the flash memory are inhibited. Device operations at invalid V¢ voltage (see
DC Characteristics) produce spurious results and should not be attempted. Block erase,
byte write and lock-bit configuration operations with V~~<3.0V are not supported.

GND

SUPPLY

GROUND: Do not float any ground pins.

Note: V¢, Vpp, CE, O and WE mean F-V ¢, F-Vpp, F-CE, F-OE and F-WE.
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2 PRINCIPLES OF OPERATION

The LRS1302 SmartVoitage Flash memory includes an
on-chip WSM to manage block erase, byte write, and
lock-bit configuration functions. It allows for: 100%
TTL-level control inputs, fixed power supplies during
block erasure, byte write, and lock-bit configuration,
and minimal processor overhead with RAM-Like
interface timings.

After initial device power-up or return from deep
power-down mode (see Bus Operations), the device
defaults to read array mode. Manipulation of external
memory control pins allow array read, standby, and
output disable operations.

Status register and identifier codes can be accessed
through the CUT independent of the Vpp voltage. High
voltage on Vpp enables successful block erasure, byte
writing, and lock-bit configuration. All functions
associated with altering memory contents-block erase,
byte write, Lock-bit configuration, status, and
identifier codes—are accessed via the CUT and verified
through the status register.

Commands are written using standard microprocessor
write timings. The CUI contents serve as input to the
WSM, which controls the block erase, byte write, and
lock-bit configuration. The internal algorithms are
regulated by the WSM, including pulse repetition,
internal verification, and margining of data. Addresses
and data are internally latch during write cycles.
Writing the appropriate command outputs array data,
accesses the identifier codes, or outputs status register
data.

Interface software that initiates and polls progress of
block erase, byte write, and lock-bit configuration can
be stored in any block. This code is copied to and
executed from system RAM during flash memory
updates. After successful completion, reads are again
possible via the Read Array command. Block erase
suspend allows system software to suspend a block
erase to read or write data from any other block. Byte
write suspend allows system software to suspend a
byte write to read data from any other flash memory
array location.

FFFFF
o000 64-Kbyte Block 15
EFFEE 64-Kbyte Block 14
E0000
DFFF 64-Kbyte Block 13
00000 o -
o 64-KbyteBlock 12
C0000
PFFE 64-Kbyte Block 11
B000O
AFFFE 64-Kbyte Block 10
A0000
FFFE 64-KbyteBlock 9
90000
SFFEF 64-Kbyte Block 8
80000
TFE 64-Kbyte Block 7
70000
SFFFE 64-Kbyte Block 6
60000
SFFFE 64-Kbyte Block 5
50000
AFFFE 64-Kbyte Block 4
40000
3FFF 64-Kbyte Block 3
30000
2EFFF 64-Kbyte Block 2
20000
TR 64-Kbyte Block 1
10000
OFFFE 64-Kbyte Block 0
00000

Figure 2. Memory Map
2.1 Data Protection

Depending on the application, the system designer
may choose to make the Vpp power supply switchable
(available only when memory block erases, byte
writes, or lock-bit configurations are required) or
hardwired to Vppy. The device accommodates either
design practice and encourages optimization of the
processor-memory interface.
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When Vpp<Vpp; x, memory contents cannot be altered.
The CUI, with two-step block erase, byte write, or
lock-bit configuration command sequences, provides
protection from unwanted operations even when high
voltage is applied to Vpp. All write functions are
disabled when V(- is below the write lockout voltage
V| ko or when RP is at Vy; . The device’s block locking
capability provides additional protection from
inadvertent code or data alteration by gating erase and
byte write operations.

3 BUS OPERATION

The local CPU reads and writes flash memory
in-system. All bus cycles to or from the flash memory
conform to standard microprocessor bus cycles.

3.1 Read

Information can be read from any block, identifier
codes, or status register independent of the Vpp
voltage. RP can be at either V;i or V.

The first task is to write the appropriate read mode
command (Read Array, Read Identifier Codes, or Read
Status Register) to the CUIL Upon initial device
power-up or after exit from deep power-down mode,
the device automatically resets to read array mode.
Four control pins dictate the data flow in and out of
the component: CE, OE, WE, and RP. CE and OE must
be driven active to obtain data at the outputs. CE is the
device selection control, and when active enables the
selected memory device. OE is the data output
(I/0g-1/O;) control and when active drives the
selected memory data onto the [/O bus. WE must be
at Vi and RP must be at Vyy or Vyy. Figure 12
illustrates a read cycle. '

3.2 Output Disable
With OE at a logic-high level (Vy), the device outputs

are disabled. Output pins 1/O4-1/O, are placed in a
high-impedance state.

3.3 Standby

CE at a logic-high level (V;) places the device in
standby mode which substantially reduces device
power consumption. I/Oy-1/O; outputs are placed in
a high-impedance state independent of OE. If
deselected during block erase, byte write, or lock-bit
configuration, the device continues functioning, and
consuming active power until the operation completes.

3.4 Deep Power-Down
RP at Vy; initiates the deep power-down mode.

In read modes, RP-low deselects the memory, places
output drivers in a high-impedance state and turns off
all internal circuits. RP must be held low for a
minimum of 100 ns. Time tpyqy is required after
return from power-down until initial memory access
outputs are valid. After this wake-up interval, normal
operation is restored. The CUI is reset to read array
mode and status register is set to 80H.

During block erase, byte write, or lock-bit
configuration modes, RP-low will abort the operation.
Memory contents being altered are no longer valid; the
data may be partially erased or written. Time tpywy, is
required after RP goes to logic-high (Vyy) before
another command can be written.

As with any automated device, it is important to assert
RP during system reset. When the system comes out of
reset, it expects to read from the flash memory.
Automated flash memories provide status information
when accessed during block erase, byte write, or
lock-bit configuration modes. If a CPU reset occurs
with no flash memory reset, proper CPU initialization
may not occur because the flash memory may be
providing status information instead of array data.
SHARP’s flash memories allow proper CPU
initialization following a system reset through the use
of the RP input. In this application, RP is controlled by
the same RESET signal that resets the system CPU.
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3.5 Read Identifier Codes Operation

The read identifier codes operation outputs the
manufacturer code, device code, block lock
configuration codes for each block, and the master
lIock configuration code (see Figure 3). Using the
manufacturer and device codes, the system CPU can
automatically match the device with its proper
algorithms. The block lock and master lock
configuration codes identify locked and unlocked
blocks and master lock-bit setting.

FFFFF
Reserved for
F0004 * Future Implementation
F0003 o
F0002 Block 15 Lock Configuration Code
Fooo1 | = " .. Reserved for
o - Future Implementation T
Fo000 - D  Block15
(Blocks 2 through14)
1FFFF
: Reserved for
10004 | Future Implementation
10003 | |
10002 Block 1 Lock Configuration Code
10001 Reserved for
Future Implementation
10000 P Block 1
OFFFF
Reserved for
Future Implementation
00004
00003 Master Lock Configuration Code
00002 Block 0 Lock Configuration Code
00001 Device Code
00000 Manufacturer Code  Bjock 0

Figure 3. Device Identifier Code Memory Map

3.6 Write

Writing commands to the CUI enable reading of
device data and identifier codes. They also control
inspection and clearing of the status register. When
VCC=VCC1 and VPP=VPPH’ the CUI addltlonauy
controls block erasure, byte write, and lock-bit
configuration.

The Block Erase command requires appropriate
command data and an address within the block to be
erased. The Byte Write command requires the
command and address of the location to be written.
Set Master and Block Lock-Bit commands require the
command and address within the device (Master
Lock) or block within the device (Block Lock) to be
locked. The Clear Block Lock-Bits command requires
the command and address within the device.

The CUI does not occupy an addressable memory
location. It is written when WE and CE are active. The
address and data needed to execute a command -are
latched on the rising edge of WE or CE (whichever
goes high firsty Standard microprocessor write
timings are used. Figures: 13 and 14 111ustrate WE and

CE-controlled write operations. :

4 COMMAND DEFINITIONS

When the Vpp voltage < Vppp y, Read operations from
the status registér, identifier codes, or blocks are
enabled. Placing Vppy on Vpp enables successful block
erase, byte write and lock-bit configuration operations.

Device operations are selected by writing specific
commands into the CUIL Table 4 defines these
commands.
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Table 3. Bus Operations

Mode Notes RP CE OE WE Address Vpp 1/Op7
Read 1 ,2,7 V]'H or VHH V" Vn Vm X X D(')I T
Qutput Disable Vi or Vi Vi Vg Vig X X High Z
Standby Vi of Ve | Vi | X X X X | HighZ
Deep Power-Down 3 Vy X X X X X HighZ
Read Identifier Codes Vg or Vyy v Vi ViH See X Note 4

Figure 3 .

Write 5,6,7 VIH or VH’H V" VIH VIL X X DTN

1

Ao

2.

NOTES:

Rafar +a NC Charactaricics. When V.._<V..... ¥, Memory contents can be read, but not altered.

NEIEY 10 L0 LilalaliCiiouls. vy asis ¥V pp— Y PPLKr ~-==* Lol can Ieact, DUL NOL 41Iel e

X can be Vj; or Vy for control pins and addresses, and VpprLk ©F Vppy for Vpp. See DC Characteristics for Vppy
and Vppy voltages.

3. RP at GND=0.2V ensures the lowest deep power-down current.
4.
5. Command writes involving block erase, write, or lock-bit configuration are reliably executed when Vpp=Vppy and

See Section 4.2 for read identifier code data.

Vee=Veer(T,=0 to 85 T) . Block erase, byte write, or lock-bit configuration with V;y<RP<Vyy; produce spurious

results and should not be attempted.

. Refer to Table 4 for valid during a write operation. -

Don’t use the timing both OE and WE are Vj;..
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Table 4. Command Definitions!®

Bus Cycles First Bus Cycle Second Bus Cycle
Command Req’'d. | Notes | Oper® | Addr® | Data® | Oper® | Addr? | Data®
Read Array/Reset 1 Write X FFH
Read Identifier Codes 22 4 Write X 90H Read IA ID
Read Status Register 2 Write X 70H Read X SRD
Clear Status Register 1 Write X 50H
Block Erase 2 5 Write BA 20H Write BA DOH
Byte Write 2 56 Write WA 40H Write WA WD
or '

10H
Block Erase and Byte Write 1 5 Write X BOH
Suspend
Block Erase and Byte Write 1 5 Write X DOH
Resume
Set Block Lock-Bit 2 7 Write BA 60H Write BA 01
Set Master Lock-Bit 2 7 Write X 60H Write X F1H
Clear Block Lock-Bits 2 8 Write X 60H Write X

NOTES:

1. BUS operations are defined in Tabie 3.

2. X=Any valid address within the device.

IA=Identifier Code Address: see Figure 3.
BA=Address within the block being erased or locked.
WA=Address of memory location to be written.

3. SRD=Data read from status register. See Table 7 for a description of the s%a‘“ s register bits.

WD=Data to be written at location WA. Data is latched on the rising edge of WE or CE (whichever goes high first).
ID=Data read from identifier codes.

4. Following the Read Identifier Codes command, read operations access manufacturer, device, block lock, and
master lock codes. See Section 4.2 for read identifier code data.

5. If the block is locked, RP must be at Vg to enable block erase or byte write operations. Attempts to issue a block
erase or byte write to a locked block while RP is V.

6. Either 40H or 10H are recognized by the WSM as the byte write setup.

7. If the master lock-bit is set, RP must be at Vi to set a block lock-bit. RP must be at Vi to set the master lock-bit.
If the master lock-bit is not set, a block lock-bit can be set while RP is V.

8. If the master lock-bit is set, RP must be at Vi to clear block lock-bits. The clear block lock-bits operation
simultaneously clears all block lock-bits. If the master lock-bit is not set, the Clear Block Lock-Bits command can be
done while RP is V3.

9. Commands other than those shown above are reserved by SHARP for future device implementations and should

not be used.

VT S
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4.1 Read Array Command

Upon initial device power-up and after exit from deep
power-down mode, the device defaults to read array
mode. This operation is also initiated by writing the
Read Array command. The device remains enabled for
reads until another command is written. Once the
internal WSM has started a block erase, byte write or
lock-bit configuration, the device will not recognize
the Read Array command until the WSM completes its
operation unless the WSM is suspended via an Erase
Suspend or Byte Write Suspend command. The Read
Array command functions independently of the Vpp
voltage and RP can be Vi or V.

4.2 Read Identifier Codes Command

The identifier code operation is initiated by writing the
Read Identifier Codes command. Following the
command write, read cycles from addresses shown in
Figure 3 retrieve the manufacturer, device, block lock
configuration and master lock configuration codes (see
Table 5 for identifier code values). To terminate the
operation, write another valid command. Like the
Read Array command, the Read Identifier Codes
command functions independently of the Vpp voltage
and RP can be Viy or Vyy. Following the Read
Identifier Codes command, the following information
can be read:

Table 5. Identifier Codes

Code Address Data
Manufacture Code 00000
Device Code 00001
Block Lock Configuration | X0002D |-
-Block is Uniocked
-Block is Locked
-Reserved for Future Use
Master Lock Configuration | 00003 | =i :
-Device is Unlocked 1/0g=0
-Device is Locked 1/Qp=1
-Reserved for Future Use /07

NOTE:

1. X selects the specific block lock configuration code
to be read. See Figure 3 for the device identifier
code memory map.

4.3 Read Status Register Command

The status register may be read to determine when a
block erase, byte write, or lock-bit configuration is
complete and whether the operation completed
successfully. It may be read at any time by writing the
Read Status Register command. After writing this
command, all subsequent read operations output data
from the status register until another valid command
is written. The status register contents are latched on
the falling edge of OFE or CE, whichever occurs. OE or
CE must toggle to Vy before further reads to update
the status register latch. The Read Status Register
command functions independently of the Vpp voltage.
RP can be Vi or V.

4.4 Clear Status Register Command

Status register bits SR.5, SR.4, SR.3, and SR.1 are set to
"1"s by the WSM and can only be reset by the Clear
Status Register command. These bits indicate various
failure conditions (see Table 7). By allowing system
software to reset these bits, several operations (such as
cumulatively erasing or locking multiple blocks or
writing several bytes in sequence) may be performed.
The status register may be polled to determine if an
error occurre during the sequence.

To clear the status register, the Clear Status Register
command (50H) is written. It functions independently

_of the applied Vpp Voltage. RP can be Vi or V.

This command is not functional during block erase or
byte write suspend modes.

4.5 Block Erase Command

Erase is executed one block at a time and initiated by a
lal Al

two-cycle command. A block erase setup is first
written, followed by an block erase confirm. This
command sequence requires appropriate sequencing
and an address within the block to be erased (erase
changes all block data to FFH). Block preconditioning,
erase, and verify are handled internally by the WSM
(invisible to the system). After the two-cycle block
erase sequence is written, the device automatically
outputs status register data when read (see Figure 4).
The CPU can detect block erase completion by
analyzing status register bit SR.7.
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When the block erase is complete, status register bit
SR.5 should be checked. If a block erase error is
detected, the status register should be cleared before
system software attempts corrective actions. The CUI
remains in read status register mode until a new
command is issued.

This two-step command sequence of set-up followed
by execution ensures that block contents are not
accidentally erased. An invalid Block Erase command
sequence will result in both status register bits SR.4
and SR.5 being set to "1". Also, reliable block erasure
can only occur when Vee=V(; and Vpp=Vppy. In the
absence of this high voltage, block contents are
protected against erasure. If block erase is attempted
while VPPSVPPLK’ SR.3 and SR.5 will be set to "1".
Successful block erase requires that the corresponding
block lock-bit be cleared or, if set, that RP=Vyy,. If
block erase is attempted when the corresponding
block lock-bit is set and RP=Vyy, SR.1 and SR.5 will be
set to "1". Block erase operations with Viy<RP<Vyy
produce spurious results and should not be attempted.

4.6 Byte Write Command

Byte write is executed by a two-cycle command
sequence. Byte write setup (standard 40H or alternate
10H) is written, followed by a second write that
specifies the address and data (latched on the rising
edge of WE). The WSM then takes over, controlling the
byte write and write verify algorithms internally. After
the byte write sequence is written, the device
automatically outputs status register data when read
(see Figure 5). The CPU can detect the completion of
the byte write event by analyzing status register bit
SR.7.

When byte write is complete, status register bit SR.4
should be checked. If byte write error is detected, the
status register should be cleared. The internal WSM
verify only detects errors for "1"s that do not
successfully write to “0"s. The CUI remains in read
status register mode wuntil it receives another
command.

Reliable byte writes can only occur when Ve=Very
and Vpp=Vppy. In the absence of this high voltage,
memory contents are protected against byte writes. If
byte write is attempted while Vpp<SVppryk, status

register bits SR.3 and SR.4 will be set to "1". Successful
byte write requires that the corresponding block
lock-bit be cleared or, if set, that RP=Vyy;. If byte write
is attempted when the corresponding block lock-bit is
set and RP=Vjy, SR.1 and SR.4 will be set to "1". Byte
write operations with Vy;<RP<Vpy;; produce spurious
results and should not be attempted.

4.7 Block Erase Suspend Command

The Block Erase Suspend command allows block-erase
interruption to read or byte-write data in another
block of memory. Once the block-erase process starts,
writing the Block Erase Suspend command requests
that the WSM suspend the block erase sequence at a
predetermined point in the algorithm. The device
outputs status register data when read after the Block
Erase Suspend command is written. Polling status
register bits SR.7 and SR.6 can determine when the
block erase operation has been suspended (both will
be set to "1"). Specification tWH:RH2 defines the block
erase suspend latency. .

- At this point, a Read Array'command can be written to

read data from blocks other than that which is
suspended. A Byte:Write command sequence can also -
be issued during erase suspend to program data:in .

other blocks. Using the Byte Write Suspend command |-

(see Section 4.8), a- byte write operation can also be
suspended. During a byte write operation with block .
erase suspended, status register -bit SR.7 will return to
"0" . However, SR.6 will remain "1" to indicate block

erase suspend status. :

The only other valid commands while block erase is |
suspended are Read Status Register and Block Erase
Resume. After a Block Erase Resume command is
written to the flash memory, the WSM will continue
the block erase process. Status register bits SR.6 and
SR.7 will automatically clear . After the Erase Resume
command is written, the device automatically outputs
status register data when read (see Figure 6). Vpp must
remain at Vppy (the same Vpp level used for block
erase) while block erase is suspended. RP must also
remain at Vpy or Vi (the same RP level used for
block erase). Block erase cannot resume until byte
write operations initiated during block erase suspend
have completed.
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.|4.8 Byte Write Suspend Command

The Byte Write Suspend command allows byte write
interruption to read data in other flash memory
locations. Once the byte write process starts, writing
the Byte Write Suspend command requests that the
WSM suspend the byte write sequence at a
predetermined point in the algorithm. The device
continues to output status register data when read
after the Byte Write Suspend command is written.
Polling status register bits SR.7 and SR.2 can determine
when the byte write operation has been suspended
(both will be set to "1"). Specification typry; defines
the byte write suspend latency.

At this point, a Read Array command can be written to
read data from locations other than that which is
suspended. The only other valid commands while byte
write is suspended are Read Status Register and Byte
Write Resume. After Byte Write Resume command is
written to the flash memory, the WSM will continue
the byte write process. Status register bits SR.2 and
SR.7 will automatically clear. After the Byte Write
Resume command is written, the device automatically
outputs status register data when read (see Figure 7).
Vpp must remain at Vppy (the same Vpp level used for
byte write) while in byte write suspend mode. RP
must also remain at Vi or Vi (the same RP level
used for byte write).

49 Set Block and Master Lock-Bit Commands

A flexible block locking and unlocking scheme is
enabled via a combination of block lock-bits and a
master lock-bit. The block lock-bits gate program and
erase operations while the master lock-bit gates
block-lock bit modification. With the master lock-bit
not set, individual block lock-bits can be set using the
Set Block Lock-Bit command. The Set Master Lock-Bit
command, in conjunction with RP=Viyy, sets the
master lock-bit. After the master lock-bit is set,
subsequent setting of block lock-bits requires both the
Set Block Lock-Bit command and Vi on the RP pin.
See Table 6 for a summary of hardware and software
write protection options.

Set block lock-bit and master lock-bit are executed by a
two-cycle command sequence. The set block or master
lock-bit setup along with appropriate block or device
address is written followed by either the set block
lock-bit confirm (and an address within the block to be
locked) or the set master lock-bit confirm (and any
device address). The WSM then controls the set
lock-bit algorithm. After the sequence is written, the
device automatically outputs status register data when
read (see Figure 8). The CPU can detect the completion
of the set lock-bit event by analyzing status register bit
SR.7.

When the set lock-bit operation is complete, status
register bit SR.4 should be checked. If an error is
detected, the status register should be cleared. The
CUI will remain in read status register mode until a
new command is issued.

This two-step sequence of set-up followed by
execution ensures that lock-bits are not accidentally
set. An invalid Set Block or Master Lock-Bit command
will result in status register bits SR.4 and SR.5 being
set to "1". Also; reliable operations occur only when
Vee=Vecer and Vpp=Vppy. In the absence of this high
voitage, lock-bit contents are .protected against
alteration. o o -

A successful set block lock-bit operation requires that
the master lock-bit be cleared or, if the master lock-bit
is set, that RP=Vyy;;. If it is attempted with the master
lock-bit set and: RP=Vyy, SR.1 and SR.4 will be set to
"1" and the operation will fail. Set block lock-bit
operations while V;y<RP<Vyy; :produce spurious
results and should not be attempted. A successful set
master lock-bit operation requires that RP=Vyy. If it is
attempted with RP=Vy, SR.1 and SR.4 will be set to
“1" and the operation will fail. Set master lock-bit
operations with Vy<RP<Vyy produce spurious
results and should not be attempted.
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4.10 Clear Block Lock-Bits Command

All set block lock-bits are cleared in parallel via the
Clear Block Lock-Bits command. With the master
lock-bit not set, block lock-bits can be cleared using
only the Clear Block Lock-Bits command. If the master
lock-bit is set, clearing block lock-bits requires both the
Clear Block Lock-Bits command and Vi on the RP
pin. See Table 6 for a summary of hardware and
software write protection options.

Clear block lock-bits operation is executed by a
two-cycle command sequence. A clear block lock-bits
setup is first written. After the command is written,
the device automatically outputs status register data
when read (see Figure 9). The CPU can detect
completion of the clear block lock-bits event by
analyzing status register bit SR.7.

When the operation is complete, status register bit
SR.5 should be checked. If a clear block lock-bit error is
detected, the status register should be cleared. The
CUI will remain in read status register mode until
another command is issued.

execution ensures that block lock-bits are not

This two-step sequence of set-up followed by

accidentally cleared. An invalid Clear Block Lock-Bits
command sequence will result in status register bits
SR.4 and SR.5 being set to "1". Also, a reliable clear
block lock-bits operation can only occur when
Vee=Veer and Vpp=Vppy. If a clear block lock-bits
operation is attempted while Vpp<Vppix, SR.3 and
SR.5 will be set to "1". In the absence of this high
voltage, the block lock-bits content are protected
against alteration. A successful clear block lock-bits
operation requires that the master lock-bit is not set or,
if the master lock-bit is set, that RP=Vyy. If it is
attempted with the master lock-bit set and RP=Vyy,
SR.1 and SR.5 will be set to "1" and the operation will
fail. A clear block lock-bits operation with Vi <RP
<Vyy produce spurious results and should not be
attempted.

If a clear block lock-bits operation is aborted due to
Vpp or Ve transitioning out of valid range or RP
active transition, block lock-bit values are left in an
undetermined state. A repeat of clear block lock-bits is
required to initialize block lock-bit contents to known
values. Once the master lock-bit is set, it cannot be
cleared. o :

Table 6. Write Protection Alternatives

Master Block
Operation Lock-Bit | Lock-Bit RP Effect
Block Erase or 0 Vigor Block Erase and Byte Write Enabled
Viun
Byte Write X 1 Vig Block is Locked. Block Erase and Byte Write Disabled
VHH Block Lock-Bit Override. Block Erase and Byte Write
Enabled
Set Block 0 X Viyor Set Block Lock-Bit Enabled
Vuy
Lock-Bit 1 X Vg Master Lock-Bit is Set. Set Block Lock-Bit Disabled
A Vi Master Lock-Bit Override. Set Block Lock-Bit Enabled
Set Master X X Vi Set Master Lock-Bit Disabled
Lock-Bit Vimgs Set Master Lock-Bit Enabled
Clear Block 0 X Vi or Clear Block Lock-Bits Enabled
Viy
Lock-Bits 1 X Vig Master Lock-Bit is Set. Clear Block Lock-Bits Disabled
VuH Master Lock-Bit Override. Clear Block Lock-Bits
Enabled
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Table 7. Status Register Definition

SR.7 = WRITE STATE MACHINE STATUS
1 = Ready
0 = Busy

SR.6 = ERASE SUSPEND STATUS
1 = Block Erase Suspended
0 = Block Erase in Progress/Completed

SR.5 = ERASE AND CLEAR LOCK-BITS STATUS
1 = Error in Block Erasure or Clear Lock-Bits
0 = Successful Block Erase or Clear Lock-Bits

SR.4 = BYTE WRITE AND SET LOCK-BIT STATUS
1 = Error in Byte Write or Set Master/Block Lock-Bit
0 = Successful Byte Write or Set Master/Block
Lock-Bit

SR.3 = Vpp STATUS
1 =Vpp Low Detect, Operation Abort
0= VPP OK

SR.2 = BYTE WRITE SUSPEND STATUS
1 = Byte Write Suspended
0 = Byte Write in Progress/Completed

SR.1 = DEVICE PROTECT STATUS
1 = Master Lock-Bit, Block Lock-Bit and/or RP Lock
Detected, Operation Abort
0 = Unlock

SR.0 = RESERVED FOR FUTURE ENHANCEMENTS

[WSMS | Ess | ECLBS | BWSLBS | VPPS | BWSS | DPS | R
7 6 5 4 3 2 1 0
NOTES:

Check SR.7 to determine block erase, byte write, or
lock-bit configuration completion.
SR.6-0 are invalid while SR.7="0".

If both SR.5 and SR.4 are "1"s after a block erase or
lock-bit configuration attempt, an improper command
sequence was entered. :

SR.3 does not provide a continuous indication of Vpp
level. The WSM interrogates and indicates the Vpp level
only after Block Erase, Byte Write, Set Block/Master
Lock-Bit, or Clear Block Lock-Bits command sequences.
SR.3 is not guaranteed to reports accurate feedback only
when VPszPPH'

SR.1 does not provide a continuous indication of master
and block lock-bit values. The WSM interrogates the
master lock-bit, block lock-bit, and RP only after Block
Erase, Byte Write, or Lock-Bit configuration command
sequences. It informs the system, depending on the
attempted operation, if the block lock-bit is set, master
lock-bit is set, and/or RP is not V. Reading the block
lock and master lock configuration codes after writing
the Read Identifier Codes command indicates master
and block lock-bit status.

SR.0 is reserved for future use and should be masked
out when polling the status register.
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(o ) o | comeun —
- i Data=20H
Write 20H, Write Erase Setup Addr=Within Block to be Ecased
Block Address
+ Write Erase Data=DOH
T o Confirm Addr=Within Block to be Erased
Block Address
+ Read Status Register Data
Read Status <
I Check SR.7
Suspend Block
ope Lo Standby 1=WSM Ready
Erase Loop 0=W5M Busy
Repeat for subsequent block
Full status check can be done after each block erase or after a sequence of
block erasures.
Write FFH after the last operation to place device in read array mode.
Full Status
Check if Desired

Bus
Command Comments
Qperation
13
) Standby Check 5SR3
1=Vpp Error Detect
S
1=Device Protect Detect
Standby RP=V,Block Lock-Bit is Set
Only required for systems
implementing lock-bit configuration
Y Both 1=Command Sequence Error
Standby Check SR35
1=Block Erase Error
Command Sequence
Error SR5SR.4.5R3 and SR.1 are only cleared by the Clear Status
Register Command in cases where multiple blocks are erased
before full status is checked.
If error is detected, clear the Status Register before attempting
retry or other error recovery.

Block Erase Error

Block Erase Successful

Figure 4. Automated Block Erase Flowchart
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Byte Write Successful

Op::tion Command Comments
A . Data=40H or 10H
Werite 40H or 10H Write SetupByteWrite | 1 ddr=Location to Be Written
Address
1
* Wi Byte Wei Data=Data to Be Written
nite yte Write Addr=Location to Be Written
Write Byte
Data and Address
Read Status Register Data
Check SR.7
Standby 1=WSM Ready
0=WSM Busy
Repeat for subsequent byte writes..
SR full status check can be done after each byte write, or after a sequence of
byte writes.
Write FFH after the last byte write operation to place device in
Foll Storm read arrny mode.
Check if Desired
Byte Write
Complete
FULL STATUS CHECK PROCEDURE
Read Status Register Bus
Data(See Above) , Command Comments
Operation
Check SR3
- s‘a"dby 1=V Caane Mabaad
1=Vpp Error Detect
Check SR.1
1=Device Protect Detect
Standby RP=Vy,Block Lock-Bit is Set
Only required for systems
impl ing lock-bit config
Check SR.4
nd
Standby 1=Data Write Error
SR.4.5R3 and SR.1 are only cleared by the Clear Status Register
command in cases where multiple locations are written before
Byte Write Error full status is checked.
If error is detected, clear the Status Register before attempting
retry or other error recovery.

Figure 5. Automated Byte Write Flowchart
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Start Bus
(o ) o | coneen o
Erase Data=BOH
Wi
Write BOH - rite Suspend Addr=X
Status Register Data
+ ddr=X
Recd . Addr=
Status Register ' | SR7
Standby 1=WSM Ready
0=WSM Busy
Check SR6
Standby 1=Block Erase Suspended
0=Block Erase Completed
Erase Data=DOH
Write Resume Addr=X

Byte Write Loop

1 No .
Done?
Yes
\ 4

Write DOH Write FFH
(Block Erase Reumed) Read Array Data

Figure 6. Block Erase Suspend /Resume Flowchart
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. Operation Command Comments
— Weite Byte Write Data=BOH
Write BOH Suspend Addr=X
+ o Status Register Data
Read AddraX
Status = Check SR.7
Standby 1=WSM Ready
0=WSM Busy
0 Check SR2
Standby 1=Byte Write Suspended
1 O=Byte Write Completed
..... P Data=FFH ’
ne Kead Array
Addr=X
- 0 Byte Write Completed
R NN B Read Amray locations other
’ Read
1 than that being written.
-
Byte Write DatanDOH
Write FFH Write Resume Addr=X
Read Array Data
Done No
Reading
Yes
Write DOH Write FFH
(Byte Write Rcsulmd) Read Array Data

Figure 7. Byte Write Suspend/Resume Flowchart
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Start Bus
(= ) | Coneun Comens
1
W&o Set Data=60H
ok ;"v‘k :'dd Write Block/Master | Addr=Block Address(Block),
Block/Device Address Lock-Bit Setup Device Address(Master)
- + : Set Data=01H(Block),
Write 01TH/FIH, Waite Block or Master F1H(Master)
Block/Device Address a or Addr=Block Address(Block),
+ Lock-Bit Confirm Device Address(Master)
Read
Status Register Read Status Register Data
0 Check SR.7
Standby 1=WSM Ready
0=WSM Busy
1
Repeat for subsequent lock-bit set operati:
Full status check can be done after ench lock-bit set operation
Full Status . f f lock-bi !
X if Desired or after a sequence of lock-bit set operations.
- Write FFH after the last lock-bit set operation to place device in
read array mode.
Set Lock-Bit
Complete
FULL STATUS CHECK PROCEDURE '
Bus Command Comments
Operation
Check SR3
Stand!
by 1aVpp Error Detect
Check SR.1
1=Device Protect Detect
RP=Viy
Standby (Set Master Lock-Blt Operation}
RP=Vyyy, Master Lock-Bit is Set
(Set Block Lock-Blt Operation)
Check SR4,5
Standby Both 1=Command
Sequence Error
Check SR4
Standby 1=Set Lock-Bit Error
SR5,5R.4,SR.3 and SR.1 are only cleared by the Clear Status
Register command in cases where multiple lock-bits are set before”
full status is checked.
If error is detected, clear the Status Register before attempting
retry or other error recovery.

Set Lock-Bit Successful

Figure 8. Set Block and Master Lock-Bit Flowchart
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Start Bus
(=) o | commet -
. Clear Block Data=60H
Write
Write 60H Lock-Bits Setup Addr=X
‘ Weite Clear Block Data=DOH
" Lock-Bits Confirm | Addr=X
Write DOH
+ Read Status Register Data
Read
Status Register Check SR7
Standby 12WSM Ready
0=WSM Busy
0 Write FFH after the Clear Block Lock-Bits operation to
place device in read array mode.
1
Full Status
Check if Desired
Bus
Operation Command Comments
Check SR3 .
Stand
by 1=Vpp Error Detect
Check SR.1
Standby 1=Device Protect Detect
‘RP=V iy, Master Lock-Bit is Set
Check SR4,5
Standby Both 1=Command
Sequence Error
Check SR5
nd
Standby 1=Clear Block Lock-Bits Error

SR.55R4.SR3 and SR.1 are only cleared by the Clear Status

Register command.

If error is detected, clear the Status Register before attempting
retry or other error recovery.

Clear Block Lock-Bits

Successful

Figure 9. Clear Block Lock-Bits Flowchart
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5 DESIGN CONSIDERATIONS
5.1 Three-Line Output Control -

The device will often be used in large memory arrays.
.|SHARPprovides three control inputs to accommodate
multiple memory connections. Three-line control
provides for:

a. Lowest possible memory power dissipation.
b. Complete assurance that data bus contention will
not occur.

To use these control inputs  efficiently, an address
decoder should enable CE while OE should be

connected to all memory devices and the system’s

READ control line. This assures that only selected
memory devices have active outputs while deselected
memory devices are in standby mode. RP should be
connected to the system POWERGOOD signal to
prevent unintended writes during system power
transitions. POWERGOOD should also toggle during
system reset.

5.2 Power Supply Decoupling

Flash memory power switching characteristics require
careful device decoupling. System designers are
interested in three supply current issues; standby
current levels, active current levels and transient peaks
produced by falling and rising edges of CE and OE.
Transient current magnitudes depend on the device

outputs’ capacitive and inductive loading. Two-line
control and proper decoupling capacitor selection will
suppress transient voltage peaks. Each device should
have a 0.1 pF ceramic capacitor connected between its
Ve and GND and between its Vpp and GND. These
high-frequency, low inductance capacitors should be
placed as close as possible to package leads.
Additionally, for every eight devices, a 4.7 pF
electrolytic capacitor should be placed at the array’s
power supply connection between V-~ and GND. The
bulk capacitor will overcome voltage slumps caused
by PC board trace inductance.

5.3 Vpp Trace on Printed Circuit Boards

Updating flash memories that reside in the target
system requires that the printed circuit board designer
pay attention to the Vpp Power supply trace. The Vpp
pin supplies the memory cell current for byte writing
and block erasing. Use similar trace widths and layout
considerations given to the V- power bus. Adequate
Vpp supply traces and decoupling will decrease Vpp
voltage spikes and overshoots.
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54 Vcc, VPP' ﬁ Transitions

Block erase, byte write and lock-bit configuration are
not guaranteed if Vpp falls outside of a valid Vppy
range, V¢ falls outside of a valid V¢, range, or RP
#Viy or Vyy. If Vpp error is detected, status register
bit SR.3 is set to "1" along with SR.4 or SR.5, depending
on the attempted operation. If RP transitions to V.
during block erase, byte write, or lock-bit
configuration, the operation will abort and the device
will enter deep power-down. The aborted operation
may leave data partially altered. Therefore, the
command sequence must be repeated after normal
operation is restored. Device power-off or RP
transitions to Vp; clear the status register.

The CUI latches commands issued by system software
and is not altered by Vpp or CE transitions or WSM
actions, Its state is read array mode upon power-up,
after exit from deep power-down or after Ve
transitions below V| xq.

After block erase, byte write, or lock-bit configuration,
even after Vpp transitions down to Vppy g, the CUI
must be placed in read array mode via the Read Array
command if subsequent access to the memory array is
desired.

5.5 Power—Up/'Down Protection

The device is designed to offer protection against
accidental block erasure, byte writing, or lock-bit
configuration during power transitions. Upon
power-up, the device is indifferent as to which power
supply (Vpp or V) powers-up first. Internal circuitry
resets the CUI to read array mode at power-up.

A system designer must guard against spurious writes
for V¢ voltages above Vi xo when Vpp is active. Since
both WE and CE must be low for a command write,
driving either to Vyy will inhibit writes. The CUI's
two-step command sequence architecture provides
added level of protection against data alteration.

In-system block lock and unlock capability prevents
inadvertent data alteration. The device is disabled
while RP=V[; regardless of its control inputs state.

5.6 Power Dissipation

When designing portable systems, designers must
consider battery power consumption not only during
device operation, but also for data retention during
system idle time. Flash memory’s nonvolatility
increases usable battery life because data is retained
when system power is removed.

In addition, deep power-down mode ensures
extremely low power consumption even when system
power is applied. For example, portable computing
products and other power sensitive applications that
use an array of devices for solid-state storage can
consume negligible power by lowenng RP to V.
standby or sleep. modes. If access is again needed, the
devices can be read following the tpyqy and tpprwr
wake-up cycles required after RP is first raised to V.
See AC Characteristics~ Read Only and Write
Operations and Figures. 12,13 and 14 for more
information. :
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6 ELECTRICAL SPECIFICATIONS

6.1 Absolute Maximum Ratings*

Commercial Operating Temperature

During Read, Block Erase, Byte Write
and Lock-Bit Configuration.........-40°C to +85°C{1)

6.2 Operating Conditions

Temperature under Bias .....ccccoeuuee. -40°C to +85°C
Storage Temperature .........cowussueseusenees -65°C to +125°C
¥oltage On Any Pin

(except Ve, Vpp, and RP)............ 2.0V to +7.0V@
V-~ Sunnlv Vaoltage..........cccenee ..-2.0V to +7.0V@

- J (=4
Vpp Update Voltage during

Block Erase, Byte Write and

Lock-Bit Configuration............ 2.0V to +14.0V(23
RP Voltage with Respect to

GND during Lock-Bit

Configuration Operations........-2.0V to +14.0v23
Output Short Circuit CUrrent......oovesressseeseees 100mA®

*WARNING: Stressing the device beyond the "Absolute
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.

NOTES:

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

2. All specified voltages are with respect to GND.

imum DC voltage is -0.5V on input/output pins

and -0.2V on V¢ and Vpp pins. During transitions,
this level may undershoot to -2.0V for periods
<20ns. Maximum DC voltage on input/output pins
and VCC is Vcc+0.5V Wthh, during transiﬁons,

may overshoot to V+2.0V for periods <20ns.

3. Maximum DC voltage on Vpp and RP may overshoot
to +14.0V for periods <20ns.
4. Output shorted for no more than one second. No
more than one output shorted at a time.

Temperature and V~~ Operating Conditions

Symbol Parameter Notes Min Max Unit Test Condition
T, Operating Temperature -40 +85 °C Ambient Temperature
Veer | Vee Supply Voltage (2.7V-3.6V) 1 27 36 vV

NOTE: .

1. FLASH Erase/Write (T ,=0 to 85C)
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6.2.1 ACINPUT/OUTPUT TEST CONDITIONS

27
INPUT ><
0.0

£C
J)J

35 ¢———— TESTPOINTS ——————Pp» X 135  OUTPUT

AC test inputs are driven at 2.7V for a Logic 1" and 0.0V for a Logic "0." Input timing begins, and output timing ends, at 1.35V.

Input rise and fall times (10% to 90%) <10 ns.

LC
J)J

Figure 10. Transient Input/Qutput Reference Waveform for V-=2.7V-3.6V

13V

2 1o

§RL=3.3kQ
DEVICE

UNDER — out
TEST

CuIncludesJig _— CL
Capacitance

Figure 11. Transient Equivalent Testing Load
Circuit

Test Configuration Capacitance Loading Value

Test Configuration Ci(pF)

V('(“=2.7V'3.6V 50
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6.2.2 DC CHARACTERISTICS
DC Characteristics
Vee=2.7V-3.6V Test
Sym Parameter Notes | Typ Max Unit Conditions
Iy Input Load Current 1 0.5 PA | Vcc=VccMax
VIN=VCC or GND
Iio Output Leakage Current 1 £0.5 pA | Vee=VcMax
Vn[ IT=VCC or GND
Iccs V¢ Standby Current 15 20 100 pA | CMOS Inputs
Vec=VecMax
CE=RP=V+0.2V
0.2 2 mA | TTL Inputs
VCC=VchaX
ﬁ=ﬁ?=V'H
Iccp | Ve Deep Power-Down 1 20 pA | RP=GND=0.2V
Current . Ior=0mA
Iccr Ve Read Current 14,5 7 12 mA | CMOS Inputs
VCC=VchaX, CE=GND
* f=5MHZ(33V, 2.7V)IOUT=OmA
8 18 mA | TILInputs
VCC=VCCMaX, CE=GND
f=5MHz(3.3V, 2.7V)Iy; 7=0mA
Iccw Vc Byte Write orSet 1,6 17 mA | Vpp=Vppy
Lock-Bit Current
Iece V¢ Block Erase or Clear 16 17 mA | Vpp=Vppy
Block Lock-Bits Current
ICCWS VCC Byte Write or Block 1,2 1 6 mA EE:VIH
Iecre Erase Suspend Current
IPPS Vpp Standby or Read 1 +2 +15 }lA VPPSVCC
Ippr Current 10 200 pA [ Vpp>Vee
Ippp Vpp Deep Power-Down 1 0.1 5 pA | RP=GND=0.2V
Current
IPPW VPP Byte Write or 1,6 40 mA VPP=VPPH
SetLock-Bit Current _
IPPE VPP Block Erase Ol'Cleal' 1,6 20 mA VPP=VPPH
Lock-Bit Current
IPPWS VPP Byte Write or Block 1 10 200 ].IA VPP=VPPH
Ippgg Erase Suspend Current
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DC Characteristics (Continued)
Vcc—2.7'3 6V Test
Sym Parameter Notes Min Max Unit Conditions
Vi Input Low Voltage 6 0.5 0.8 v
Vi | Input High Voltage 6 2.0 Vgg \'
+0.

VOI Output Low Voltage 6 04 \"/ VCC=Vchin, IOL=2.0IIIA
VOHI (C)Tlv}tf;lt I'Iigh Voltage 6 24 \" VCC=Vchin, IOH=-2.OmA
Vorz | Output High Voltage 6 0.85 \% Vee=VecMin

(CMOS) Vee loy=-2.5nA

Vee V| Vee=VecMin
| 04 Iop=-100pA

VPPLK VPP Lockout dunng 3,6 1.5 \"4

Normal Operations

Block Erase or Lock-Bit

Operations
Vika | Vee Lockout Voltage - 2.0 \%
Vuy | RP Unlock Voltage 7.8 114 12.6 v Set master lock-bit

Override master and block lock-bit

NOTES:
1. All currents are in RMS unless otherwise noted.

2. Iccws and Icgg are specified with the device de-selected. If read or byte written while in erase suspend mode,
the device’s current draw is the sum of I--ws or Iocgg and I-cg or Iccw, respectively.

w

range between Vppy x(Max) and Vppy(Min) and above Vppy(Max).

. Sampled, not 100% tested.

N

. Block erases, byte writes, and lock-bit configurations are inhibited when Vpp<Vppy i, and not guaranteed in the

. Automatic Power Savings (APS) reduces typical [y to 3mA at 3.3V V(- in static operahon
. CMOS inputs are either Vc+0.2V or GND=0.2V. TTL inputs are either Vy; or V.

. Master lock-bit set operations are inhibited when RP=Vyy. Block lock-bit configuration operations are inhibited

when the master lock-bit is set and RP=Vyy. Block erases and byte writes are inhibited when the corresponding

block-lock bit is set and RP=V;.

8. RP connection to a Vyyy supply is allowed for a Maximum cumulative period of 80 hours.
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6.2.3 AC CHARACTERISTICS - READ-ONLY OPERATIONS(D

VCC=2.7V'3.6V, TA='40°C to +85°C

Sym Parameter Notes Min Max Unit
tayavy Read Cycle Time 130 ns
tavoy Address to Output Delay 130 ns
ter ov CE to Qutput Delay 2 130 ns
tpHOV RP High to Output Delay 7 600 ns
ter ov OE to Output Delay 2 50 ns
ter Ox CE to Output in Low Z 3 0 ns
teray CE High to Output in High Z 3 55 ns
tarox to Qutput in Low Z 3 0 ns
tonay OE High to Output in High Z 3 20 ns
ton Output Hold from Address, CE or OE Change, 3 0 ns

Whichever Occurs First

NOTES:

1. See AC Input/Output Reference Waveform for maximum allowable input slew rate.
2. OF may be delayed up to tg; qy-tg qv affer the falling edge of CE without impact on teLQv-
3. Sampled, not 100% tested.
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Device .
v Standby Address Selection Data Valid
1K 4
Vi 5
tavav

taveL
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/ tGHO:
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Vi
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Vi o tELOV]

ftcLQ, to
l¢——ELOX o

Vou T g oy
DATA(1/O) HIGHZ §[<<<§{ Valid Output A\ HIGHZ
iorion A\ W
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tpHOV

y

L
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RE(P) /

Vie—/

-~

Figure 12. AC Waveform for Read Operations
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62.4 AC CHARACTERISTICS - WRITE OPERATION(

Ve=27V-3.6V, T=0°C to +85°C

Sym Parameter Notes Min Max Unit
tAvAY Write Cycle Time 130 ns
LW RP High Recovery to WE Going Low 2 1 us
ter wi CE Setup to WE Going Low 10 ns
twewis | WE Pulse Width 50 ns
toprwy | RP Vigy Setup to WE Going High 2 100 ns
typwi Vpp Setup to WE Going High 2 100 ns
tavwH Address Setup to WE Going High 3 50 ns
thvwy Data Setup to WE Going High 3 50 ns
tWHDX Data Hold from W—E High 5 ns
EWHAX Address Hold from WE High 5 ns
bR CE Hold from WE High 10 ns
tWITWT WE Pulse Width High 30 ns
twHal Write Recovery before Read 0 ns
tovvi. Vpp Hold from Valid SRD 24 0 ns
tavpy RP Vi1 Hold from Valid SRD 24 0 ns
NOTES:

1. Read timing characteristics during block erase, byte write and lock-bit configuration operations are the same as
during read-onry operations. Refer to AC Characteristics for read-only operations. :
2. Sampled, not 100% tested.
3. Refer to Table 4 for valid Apy and Dy, for block erase, byte write, or lock-bit conﬁgurahon
4. Vpp should be held at Vppy (and if necessary RP should be held at Vi) until: detemunahon of block erase, byte
write, or lock-bit configuration success (SR.1/3/4/5=0).
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1 2 _3 4 3 6
Vi
ADDRESSES(A) m AN ) An
Vi
tavav TAVWH TWHAX
Vu M/ f \ I\ /

TEE) Vi _/ \_ j_‘\

tELWL'L—’ 1 twHEH

twhoviZas

Vin
wa "
Vi
twhwy ;
Vi L]
WEW) /
Vi | twiwn
tovwy

twHDx

VIH .
HighZ / \
DATA(1/O) m D
vy N

H
YL

i owy

tovr

torwl!
teHpw
Vim ]
A Vi
Vi
VPW!

) Vep

4 tqwwe

Vep(V) v,,:K A’A‘A’A‘A‘A‘A‘A‘A‘A‘M }
o ARCCAARCEARRY

NOTES:
1. Ve power-up and standby.

2
3
4
5
6.

. Write block erase or byte write setup.

. Write block erase confirm or valid address and data.
. Automated erase or program delay.

. Read status register data.

. Write Read Array command.

VAMAMAVAVAY
(AARRAURARRAARE

Figure 13. AC Waveform for WE-Controlled Write Operations
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6.2.5 ALTERNATIVE CE-CONTROLLED WRITES®

V(~C=2.7V'3-6V, TA=0°C to +85°C

Sym Parameter Notes Min Max Unit
tayay | Write Cycle Time 130 ns
tpLEr RP High Recovery to CE Going Low 2 1 us
twigr | WE Setup to CE Going Low 0 ns
topEn | RP Vg Setup to CE Going High 2 : 100 ns
tvpEH Vpp Setup to CE Going High j 2 100 ns
t,vrn | Address Setup to CE Going High 3 50 ns
tovey | Data Setup to CE Going High 3 50 ns
teupx | Data Hold from CE High 5 ns
tFH AX Address Hold from CT High 5 ns
terowy | WE Hold from CE High 0 ns
teet Write Recovery before Read 0 ns
toyvr Vpp Hold from Valid SRD 24 0 ns
tovpy | RP Vigy Hold from Valid SRD 24 0 ns
NOTES:

1. In systems where CE defines the write pulse width (within a longer WE timing waveform), all setup, hold, and
inactive WE times should be measured relative to the CE waveform.

2. Sampled, not 100% tested. '

3. Refer to Table 4 for valid Ay and Dy for block erase, byte write, or lock-bit conﬁgurahon

4. Vpp should be held at Vppy (and if necessary RP should be held at V) until determination of block erase, byte
write, or lock-bit configuration success (SR.1/3/4/5=0). .
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NOTES:

. Vee power-up and standby.

. Write block erase or byte write setup.

. Write block erase confirm or valid address and data.
. Automated erase or program delay.

. Read status register data.

. Write Read Array command.

U N

Figure 14. Alternate AC Waveform for CE-Controlled Write Operations
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6.2.6 RESET OPERATIONS

— Vi
RP(P)
Vi,
tpLPH
(A)Reset During Read Array Mode, Block Erase,
Byte Write or Lock-Bit Configuration
L7V
Ve

Vi
tvpy

Vis

RP(P)
ViL
. (B)RP rising Timing
Figure 15. AC Waveform for Reset Operation
Reset AC Specifications
VCC=2‘7-3'6V
Sym Parameter Notes Min Max Unit
teLPH RP Pulse Low Time 100 ns
(If RP is tied to V¢, this specification is not
applicable)
tva V(*(‘ 2.7V to RP High 1 100 ns
NOTES:
1. When the device power-up, holding RP low minimum 100ns is required after V- has been in predefined range

and also has been in stable there.
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6.2.7 BLOCK ERASE, BYTE WRITE AND LOCK-BIT CONFIGURATION PERFORMANCE®

V(('=2.7V'3.6V , TA=0°C to +85°C

Vpp=2.7-3.6V
Sym Parameter Notes Min Typ'l - Max Unit

twriqv: | Byte Write Time 2 17 s
teHQw1

Block Write Time 2 3.1 sec
twugvz |Block Erase Time 2 18 sec
312 0)0)
twrHqvs | Set Lock-Bit Time 2 21 Hs
teHQua
twrova | Clear Block Lock-Bits Time 2 18 sec
teHQua
twrren | Byte Write Suspend Latency Time to Read 7.1 10 ps
tEHRHI
twrree | Erase Suspend Latency Time to Read 15.2 21.1 ps
'EHRH?.

NOTES:

1. Typical values measured at T,=+25°C and nominal voltages. Assumes corresponding lock-bits are not set. Subject

to change based on device characterization.
2. Excludes system-level overhead.
3. Sampled but not 100% tested.
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1.Description
The LRS1302 is a static RAM organized as 131,072X8 bit which provides
low-power standby mode.

It is fabricated using silicon-gate CMOS process technology.

Features
ACCESS TIME eecerreeeecneseretinsrsnssteeseesecsnsssnenerases 70 ns(Max.)
OpETating CUITENL ...curvvcrcrerernsessnmesesssesssasanssssssssses 25 mA(Max. teyqz=200ns)
SHANADY CUITEME .ovveecrcrcrnrcrsisesissesisseresasseserssanessasens 30 pA(Max.)
Data retention CUITENL ......ececeercraererssssseenesaneseersacees 0.7 pA(Typ. Voer=3V, T,=25T)
Single POWEr SUPPLY ..cccuecremrercremerersrsssesescacansassaeses 2.7V t0 3.6V
Operating (EMPETAtULE ..........c.ccvuersmenmeseasescsessensenes -40T 10 +85C

Fully static operation

Three-state output

Not designed or rated as radiation hardened
N-type bulk silicon
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2.Truth Table (CE, OE and WE mean S-CE, S-OE and S-WE respectively.)

CE WE | OE Mode 1/0, to I/O, Supply current
H X X Standby High impedance Standby(Ig)
L L X Write Data input Active(Io)
L H L Read Data output Active(I)
L H H Output disable High impedance Active(I)
{X=Don't Care, L=Low, H=High)
3.Block Diagram (V. means S-V o)
Ay '
Ay +
A, Row Memory %
A, Decorder Array
A, (512X 2048)
A,
A | e
A,
- 8 /
Column [/O 7 Output
Circuit ﬁL Buffers
Column 8
Decorder ‘
Input
—1 Data
Controi
QT T4
OE
e OOO0OO0O

Ar A Au AAisAg Ay Ay

GND

1O,
10,
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4.Absolute Maximum Ratings
Parameter Symbol Ratings Unit

Supply voltage(*1) Ve 02 to +4.6 A"

Input voltage(*1) \'/ 03 (*2) to V+03 \'4

Operating temperature R 40 to +85 T

Storage temperature Teg 65 o +125 T

Notes

% 1. The maximum applicable voltage on any pin with respect to GND.
% 2. -2.0V undershoot is allowed to the pulse width less than 50ns.

5.Recommended DC Operating Conditions
(T,= 40T to +85TC )

Parameter Syriibol Min. Typ. Max. Unit
Supply voltage Ve 2.7 3.0 3.6 \
Input voltage Vm 2.2 Vct0.3 v

vy 03 (*3) 0.4 v
Note

* 3. -2.0V undershoot is allowed to the pulse width less than 50ns.

6.DC Electrical Characteristics
(T,= -40C to +85C , Vec= 2.7V 10 3.6V)

Parameter Symbol Conditions Min. | Typ. Max. | Unit
Input leak:
put te “‘ge Ii | Vn=0Vio Vg Lo 1o )
current LA
Output ko | CE=Vyor
leakage OE=Vy, or WE=V, -1.0 10 | pA
current Yﬂiov to VCC
Operating Iea CE=Vy, V=V, or Vi teyar=Min 10
supply lio=0mA mA
current lew |CE=0.2V teyaz=200ns s
V=02V or Ve —0.2V Lp=0mA mA
Standby I CE=V-0.2V 07 30
current — *4 HA
‘ Isay CE=Vy
1.0
mA
Output Va |l,=2.0mA 04 | V
voltage Vou Igi=-2.0mA 2.4 \4

Note
*4. T,=25TC, Vc=3.0V
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7. AC Electrical Characteristics
AC Test Conditions
Input pulse level 04V 1o 2.4V
Input rise and fall time Sns
Input and Output timing Ref. level 1.5V
Output load ITTL+C.(100pF) (*5)
Note
* 5. Including scope and jig capacitance.
Readcycle (.= 40Tt +85C , Vee= 27Vio3.6V )
Parameter Symbol Min. Max. Unit
Read cycle time tag. 70 ns
Address access time taa 70 ns
CE access time - tacs 70 ns
Output enable to output valid te 40 ns
Output hold from address change tou 10 ns
CE Lowto output active bz ns__|*6
'OE Low to output active torz ns [*6
CE High to output in High impedance tyz 30 ns [*6
'OE High to output in High impedance lonz 30 s 1xg

Writecycle (T,= 40T t0+85C , Vo= 27Vi03.6V )
Parameter Symbol Min. Max. Unit

Write cycle time twe 70 | ns

Chip enable to end of write tow 60 ns
Address valid to end of write taw 60 ns
Address setup time tas 0 ns

Write pulse width twe 55 ns

Write recovery time twr 0 ns

Input data setup time tow 30 ns

Input data hold time ton ns

"WE High to output active tow 5 ns *6
"WE Low to output in High impedance twz 30 ns *6
‘OE High to output in High impedance torz 30 ns | xg

Note

% 6. Active output to High impedance and High impedance to output active tests specified for a :200mV transition
from steady state levels into the test load.
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8.Data Retention Characteristics
T,= -40Tto+85C )
Parameter Symbol Conditions Min. Typ. | Max. | Unit
Data Retention Vear | CEZVermpe-0.2V }
supply voltage 2.0 3.6 v
Data Retention locon Z_ECG: 33V 00V l T,=25C 0.7 10 | 1A
supply current = TCooRT
25 | HA
Chip enable tor
setup time 0 ms
Chip enable ' tr
hold time 5 ms
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9.Timing Chart
Read cycle timing chart (*7)
tec _
Address X X
‘ tan .
e
RN LSS
bz t
_ b %
& _ \\\\\\K LN NS
to =
Dout < Data Valid ﬁ———
Note tar
*7. WE is high for Read cycle.
Write cycle timing chart (O_E Controlled)
< LS

- Y X

oF 7[ t t

— s i

CEEENNNANANN R 2/

=
VE RN 2L/
(*13) o
Dot NN NN NN NN N NN N
[ LSS/
tow L
DiN ' Data Valid ><><><
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Write cycle timing chart (OE Low fixed)
tuc
tw tor
tw (*9) (*11)
S NANANNNN § ok
tas -
(*10) t(*s) /tu ~
w RAK I
(*13) ty, tow
Dour NNN NN NN NN NN NN N (*14)
[ LS/ " .

(*12)
DN Data Valid <X><

Notes
%* 8. A write occurs during the overlap of a low CE and low WE.
A write begins at the latest transition among CE going low and WE going low.
A write ends at the earliest transition arnong_CE going high and WE going high. ty; is measured from the
beginning of write to the end of write.
%*9. t.w is measured from the CE going low to the end of write.
% 10. t,g is measured from the address valid to the beginning of write.
* 11. ty, is measured from the end of write to the address change. ty, applies in case a write ends at CE or WE going
high. '
% 12. During this period, I/O pins are in the output state, therefore the input signals of opposite phase to the outputs
must not be applied.
% 13. If CE goes low simultaneously with WE going low or after WE going low, the outputs remain in high
impedance state.
* 14. If CE goes high simultaneously with WE going high or before WE going high, the outputs remain in high
impedance state.
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Data Retention timing chart
Data Retention mode
Vee /
27V
22V t L /
CE= V0.2V
CE

ov
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PART 4 Package and packing specification ]

1. Package Outline Specification
Refer to drawing No.AA 2017

2. Markings
2—1. Marking contents
(1) Product name : LRS1302
(2) Company name : SHARP

(3) Date code
(Example) YY ww X X X Indicates the product was manufactured

in the WWth 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.,.AA2017
(This layout does not define the dimensions of marking character and marking position.)

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

quality.
3 — 1 .Soldering conditions(The following 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 package
(air) duration of less than 15 seconds. 200°C or | surface

over,duration of less than 40 seconds.
Temperature increase rate of 1~4°C/second

Manual soldering | 260°C or less, duration of less IC outer lead

(soldering iron) | than 10 seconds surface

3 —2. Conditions for removal of residual flux
(1) Ultrasonic washing power : 25 Watts/liter or less
(2) Washing time : Total | minute maximum

(3) Solvent temperature : 15~40°C
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4. Packing Specification (Embossed Carrier Taping Specification)
This standard apply to the embessed carrier taping specification for ICs
to be delivered from SHARP CORPORATION. SHARP's embossed carrier taping
specification are generally based on those set forth by the Japanese Industrial

Standard JIS C 0806 and the EIA481A.

4 — 1. Tape Structure
- Embossed carrier tape is made of conductive plastic. The embossed portions

of the carrier tape are filled with IC packages and covered with a top

covering tape to enclose them.

4 — 2, Taping Reel and Embossed Carrier Tape Size
- For the taping reel and embossed carrier tape sizes, refer to the attached

drawings (NO.CV674 and CV755)

4 — 3, IC Package Enclosure in Embossed Carrier Tape
« The IC package enclosure direction in the embossed portion as it compares
to the direction in which the tape is pulled is indicated by an index mark
on package (Index mark indicate the NO.1 pin on package) in the attached

drawing (NO. CV522).

4 — 4, Missing IC Packages inside Embossed Carrier Tape
« The number of missing IC packages inside the embossed carrier tape should
not exceed 0.1% of the total enclosed in the tape per reel, or 1,
Whichever may be larger.There should never be more than two consecutive

missing IC package.

4 —5_ Tape Joints
- The embossed carrier tape should not have more than one joint per reel.

4 — 6, Peeling Strength of the Top Covering Tape
+ Peeling strength must meet the following conditions.

1) Peeling angle
at 165° to 180°

2) Peeling speed
at 300mm/min.

3) Peeling strength
at 0.2 to 0.7N(20 to 70gf)

DRA¥ING DIRECTION EMBOSSED CARRIER TAPE
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4 — 7. Packing
- The top covering tape (leader side) at the leading edge of the embossed

carrier tape, and the trailing edge of the embossed carrier tape, shall
be held in place with paper adhesive tape exceeding 30mm in length.

- The leading and trailing edges of the embossed carrier tape shall be left
empty (with embossed portions not filled with IC packages), in the
attached drawing (NO. CV522).

- The number of IC packages enclosed in the embossed carrier tape per reel
shall, in principle, be as listed below.

Package Type Number of IC Packages/Reel
SOP14-P-225 2,500 pcs
SOP16-P-225 2,500 pcs
S0P24-P-450 1,500 pcs
SOP28-P-450 1,000 pcs
S0P32-P-525 1, 000 pcs
S0P44-P-600 750 pcs
TSOP40-P-0813 , 1,000 pcs

4 — 8. Indications
« The following shall be indicated on the taping reel and the packing case.
1)Part Numger (Product Name) ‘
2)Storage Quantity
3)Production Date
4)Manufacture’s Name (SHARP)

4-9,. Pfotection While in Transit
Embossed carrier tape should be free from deformed IC leads and

deterioration in electrical characteristics.

5. Packing Specification (Dry packing for surface mount packages)
Dry packing is used for the purpose of maintaining IC quality after mounting
packages on the PCB (Printed Circuit Board).
When 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 problem from occurring in
surface mount packages. Please conform to the following conditions concerning
the storage and opening of dry packing.
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5—-1.

5—4,

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

. Notes on opening the dry packing

Before opening the dry packing, prepare a working table which is
grounded against ESD and use a grounding strap.

. Storage after opening the dry packing

Perform the following to prevent absorption 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 3 days after opening dry packing.

(2) To re-store the ICs for an extended period of time within 3 days after
opening the dry packing, use a dry box or re-seal the ICs in the dry
packing with desiccant (whoes indicater is blue), and store in an
environment with a temperature of 5~40°C and a relative humidity of
80% or less, and mount ICs within 2 weeks.

(3) Total period of storage after first opening and re—opening is within
3 days, and store the ICs in the same environment as section 5-3.(1).

First opening— X, —re-sealing— Y —re-opening— X, -mounting
—O O— O— —O
5~25°C 5~40°C 5~125°C
60% RH or less | 80%RH or less 60% RH or less

ICs in dry
packing

X+ X, :within 3 days
Y :within 2 weeks

Baking (drying) before mounting
(1) Baking is necessary
(A) If the humidity indicator in the desiccant becomes pink
(B) If the procedure in section 5—3 could not be performed
(2) Recommended baking conditions
If the above conditions (A) and (B) are applicable, bake it before
mount ing. The recommended conditions are 16~24 hours at 120°C or 5~10
hours at 150°C. Note that the embossed carrier tape can not be baked
at the above temperature. Please transfar ICs to heat resistant carrier.
(3) Storage after baking
After baking ICs, store the ICs in the same environment as section

5-3.(1).
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EMBOSS TAPING TYPE

| IC TAPING DIRECTION |

THE DRAWING DIRECTION OF TAPE

& © ©

ann
@
»
ouUy

[ LEADER SIDE AND END SIDE OF TAPE |

EMPTY EMBOSS
ADHESIVE TAPE(PAPER) ADHESIVE TAPE(PAPER)
30 mm MIN. FILLED EMBOSS(WITH IC PACKAGE) 30 mm MIN.

g Foc colok

002

I START SIDE

END SIDE i e
................................. ; X [ (LEADER SlDE}
' CARRIER TAPE | : CARRIER TAPE | :
. 500mm MIN. t 500mm MIN. !
' ' ' ' TOP COVER TAPE
200mm MIN.
Fx =
NAME EMBOSS TAPING TYPE NOTE
By
DRAWING NO. CvV522 UNIT mm
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Cv674
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$330

PKG L (mom)
S0P44-P-600 0100
TSOP40-P-0813 0100

Fry

NAME | REEL FOR EMBOSS CARRIER TAPING

DRAWING NO.

CV755

L 274
UNIT

mi

e
NOTE
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CASE SIZE

345X345%X55 (mm)

&% EXTERNAL APPEARANCE OF PACKING HE

NAME CASE FOR EMBOSS CARRIER TAPING NOTE
BhL

DRAWING NO. BJ279 UNIT min




SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
Suggested applications (if any) are for standard use; See Important Restrictions for limitations on special applications. See Limited
Warranty for SHARP’s product warranty. The Limited Warranty is in lieu, and exclusive of, all other warranties, express or implied.

ALL EXPRESS AND IMPLIED WARRANTIES, INCLUDING THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR USE AND
FITNESS FOR A PARTICULAR PURPOSE, ARE SPECIFICALLY EXCLUDED. In no event will SHARP be liable, or in any way responsible,
for any incidental or consequential economic or property damage.

SHARP.

NORTH AMERICA

EUROPE

JAPAN

SHARP Microelectronics of the Americas
5700 NW Pacific Rim Blvd.

Camas, WA 98607, U.S.A.

Phone: (1) 360-834-2500

Fax: (1) 360-834-8903

Fast Info: (1) 800-833-9437
www.sharpsma.com

TAIWAN

SHARP Microelectronics Europe

Division of Sharp Electronics (Europe) GmbH
Sonninstrasse 3

20097 Hamburg, Germany

Phone: (49) 40-2376-2286

Fax: (49) 40-2376-2232
www.sharpsme.com

SINGAPORE

SHARP Corporation

Electronic Components & Devices
22-22 Nagaike-cho, Abeno-Ku
Osaka 545-8522, Japan

Phone: (81) 6-6621-1221

Fax: (81) 6117-725300/6117-725301
www.sharp-world.com

KOREA

SHARP Electronic Components
(Taiwan) Corporation

8F-A, No. 16, Sec. 4, Nanking E. Rd.
Taipei, Taiwan, Republic of China
Phone: (886) 2-2577-7341

Fax: (886) 2-2577-7326/2-2577-7328

CHINA

SHARP Electronics (Singapore) PTE., Ltd.
438A, Alexandra Road, #05-01/02
Alexandra Technopark,

Singapore 119967

Phone: (65) 271-3566

Fax: (65) 271-3855

HONG KONG

SHARP Microelectronics of China
(Shanghai) Co., Ltd.

28 Xin Jin Qiao Road King Tower 16F
Pudong Shanghai, 201206 P.R. China
Phone: (86) 21-5854-7710/21-5834-6056
Fax: (86) 21-5854-4340/21-5834-6057
Head Office:

No. 360, Bashen Road,

Xin Development Bldg. 22

Waigaogiao Free Trade Zone Shanghai
200131 P.R. China

Email: smc@china.global.sharp.co.jp

SHARP-ROXY (Hong Kong) Ltd.
3rd Business Division,

17/F, Admiralty Centre, Tower 1

18 Harcourt Road, Hong Kong
Phone: (852) 28229311

Fax: (852) 28660779
www.sharp.com.hk

Shenzhen Representative Office:
Room 13B1, Tower C,

Electronics Science & Technology Building
Shen Nan Zhong Road

Shenzhen, P.R. China

Phone: (86) 755-3273731

Fax: (86) 755-3273735

SHARP Electronic Components
(Korea) Corporation

RM 501 Geosung B/D, 541
Dohwa-dong, Mapo-ku

Seoul 121-701, Korea

Phone: (82) 2-711-5813 ~ 8
Fax: (82) 2-711-5819



