[ SPEC No. | MFM2-J09A04

-

ISSUE: Nov. 11. 1997

To;

Preliminary

SPECIFICATIONS

8M Flash Memory + 1M SRAM

LRS1302

( LRS1302 )

Product Type

Model No.

*This specifications contains 352 pages including the cover and appendix.
If you have any objections, please contact us before issuing purchasing order.

CUSTOMERS ACCEPTANCE

DATE:

BAY:

T.KUZUMOT(g
Dept. General Manager

REVIEWED BY: REVIEWED BY: PREPARED BY:
< r A boa- ! g
2 Dud e . oo~ -
K.ISHIBASHI M.IHARA T.KAMIYOSHI

Engineering Dept.2

Memory IC Engineering Center
Tenri Integrated Circuits Group
SHARP CORPORATION




LRS1302

@ Handle this document carefuily 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.

(1) 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

(2) 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.

(3) 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.

(4) 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 ot 130 ns Max.
SRAM access time et 70 ns Max.
COperating current
Flash memory Read SRR 12 mAMax. (tcygs=200ns)
Byte write T 57 mA Max.
Block erase oo 37 mA Max.
SRAM Operating ot 25 mAMax. (teyee=200ns)
Ostandby current
Flash memory 20 pA Max. (F-CEZF-V.-0.2V,
RP=0.2V,F-V, =
SRAM s 50 pA Max. (S-CE=S-V-0.2V)

0.7 pA Typ. (T,=25TC,S-V =3V,
S-CEZS-V-0.2V)

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

OPower supply e 2.7V 10 3.6V
(Block erase, byte write and lock-bit configuration operations with V.-<3.0V are not supported.)
(OSRAM data retention current T 1.0 pA Max.(Veepr=3V, T,=25T)

OOperating temperature -40C to +85T

OFully static operation

OThree-state output

ONot designed or rated as radiation hardened

Q40 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 | take first priority over Part 2 and Part 3.
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2.Pin Configuration

FagCJ1 0 40 I F-WE
F-A, 2 39 I F-OE
A3 38 JF-Aq
A4 T TA,
A5 36 1A,
A6 35 T A,
A7 34 A,
A8 33 10,
A9 32 1104
S-Ve ] 10 . 31 170
FVee T 11 (Top View) 30 CIF-Vee
F-Vp 112 29 JGND
RP 13 28 10O,
Ay T 14 27 1o,
S-WE T 15 26 [Jyo,
A, 16 25 L 1yo,
AT 17 24 10,
As; T 18 23 [ 1S-CE
AT 19 2204,
F-CE ] 20 21 1S0E
PIN DESCRIPTION
Ajto A Common Address Input Pins
F-A;t0 F-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
VO, to VO, Common Data Input/Output Pins
RP ResevDeep Power Down Input Pin for Flash Memory
F-Vee Power Supply Pin for Flash Memory
F-Vop 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 8M bit Flash Memory and a 1M bit SRAM are assembled

into.

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

SRAM DATA RETENTION
SRAM data retention is capable in three ways as below. SRAM power switching between a system
bartery 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 signals (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 1o 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 10 $-Vc+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-V+0.3V or to be open(High-Z).
» 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).

POWER UP SEQUENCE
When tuming 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 | take first priority over Part 2 and Part 3.
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4. Truth table(*1,3)

E-CE| F-OE| F-WE| RP | S-CE | S-OE|S-WE {Addressiy ~ Mode 1/0, tol/O, | Current | Note
L L H H H X X X Flash read Output Lec *2,7
L H| H H|] H| X| X | X Flash read High-Z | Iec *4
L H L H H X X X Flash write Input Icc *5,6,7
H X X X L L H X SRAM read Output Iec
H| X | X X L H H| X SRAMread |High-Z | Iec
H X X X L X L X SRAM write Input Iec
H | X X H H X X | x Standby High-Z | Ls
H X X L H X X X  |Deep power down|High-Z Isg *4

Notes:

* 1. Do not make F-CE and S-CE "LOW" level at the same time.
% 2. Reffer to DC Characteristics. When F-Vpe = Vg, memory contents can be read, but not altered.

% 3. X can be V,_ or Vy for control pins and addresses, and Ve« OF Vepy for F-Vpp. See DC Characteristics

for Vi« and Vypy 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-Vpp=Vppy and F-V =V .. Block erase, byte write, or lock-bit configuration with V¢<3.0V or

Vi <RP< Vy, 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

........................................................................

F-CE —

F-OE ————>f

F-WE ——>
RP——>
F-Ayt0F-Ayy ——>

8M bit Flash memory

Agto A

1M bit SRAM

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

GND
1/O, to T/O,
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6.Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Supply voltage(*8,9) Vcé 02 W 46 v
Input voltage(*8,10) Vin 03 (1D V+03 v
Operating temperature Tope 40 o 135 T
Storage temperature Tog 65 0o +125 T
Ve voltage(*8) F-Vpp 0.2 to +12.6(*12) v
Input voltage(*8) RP 05(*1Dtw0  +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 pulse width is less than 20nsec.
7.Recommended DC Operating Conditions
v (T,= -40C 10 +85C )
Parameter Symbol . Min. Typ. Max. Unit
Supply voltage Vee 2.7 3.0 3.6 v
Input voltage Vm 2.2 Veet+0.3 (*15) V
Vo -0.3 (*13 0.8 v
Vau(*14) 114 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. Vo is the lower one of S-V and F-V.
8.Pin Capacitance
(T,=25TC, f=1MHz)
Parameter Symbol Condition Min. Typ. Max. | Unit
Input capacitance Cn V=0V 18 pF
I/O capacitance Cwo V=0V | 22 pF

Note) * 16. Sampled but not 100% tested

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

*16
*16
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9.DC Electrical Characteristics
(T,= -40C 10 +85C  , Vee= 2.7V 10 3.6V )

Parameter Note ) Conditions Min. E Typ.(*18) Max. | Unit
Input leakage V=0V to V.
current(l;) -1.5 1.5 HA
Output leakage F-CE, S-CE=Vy or
current F-OE, S-OE=Vy, or -1.5 1.5 A
(ILO) F—WE, S'WE’V[H, vyo =0V to VCC
Read current, F-Vp <F-V
*18 | F-CE=0.2V, ;cms"zoons 12 | ma
Operating E VINZV,02VorVyu<02V | ™ OmA
supply é *19 Summation of V.. Byte Write or set .
-bi i 5
current 21 =20 lock-bit current, and V. Byte Write or set mA
lock-bit current.
(e :
5 Summation of V. Block Erase or Clear
*1
1 Block lock-bits current, and V,, Block 37 mA
Erase or Clear Block lock-bits current.
s S-CE=0.2V, 200 l
R teyas= S
Al 22 | V2 V02Vor Vi 0.2V I, =0 25 mA
M
*23 | F-CE=Vy, RP=V
F o " 2.0 | mA
L
A == N
S | *24 | F-CE=2V-0.2V, 20 N
Standby | H F-V,p,<0.2V, RP=0.2V e
current e
S-CE=V v
* N
() S e 3.0 mA
R —
A S-CE=V 02V
M| *26 « 0.7 50 | pA
Output voltage I =2.0mA 0.4 v
VoL, Vou) [g=-1.0mA 2.4 v l

Note) ¥ 17. T,=25T, V=3.0V
% 18. This value is read current (I +Ippg) Of the flash memory.
* 19. Sampled but not 100% tested.
% 20. This value is operation current (Iocw +Iopw) Of flash memory.
% 21. This value is operation current (I +Ippe ) Of flash memory.
% 22. This value is operation current (I~) of SRAM.
% 23, This value is stand-by current (Iccs +Ipps) of flash memory.
% 24. This value is deep power down cuurent (Io-p+Ippp) Of flash memory
% 25. This value is stand-by current (Ig5,) of SRAM.
% 26. This value is stand-by current (Isg) of SRAM.

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 spedfications.
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 28F008SA.
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:

-Because of new feature support, the two devices
have different device codes. This allows for
software optimization.

‘Vpprx has been lowered from 6.5V to 1.5V to
support 3.0V-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 3.0V-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 € Vpp .

Table 1. V¢ and Vpp Voltage Combinations Offered

bv SmartVoltage Technology
Ve~ Voltage ! Vep Voltage
27V to 3.6Ven | 3.0V to 3.6V

NOTE:
1. Block erase, byte write and lock-bit configuration
operations with V~<3.0V are not supported.

Internal V- and Vpp detecion 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 configuraton
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 biock
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.
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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,yqy) 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 (tp;qy) 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 CUT are recognized. With RP at GND, the
WSM is reset and the status register is cleared.

DQo-DQr

Output |
Buifer
T~

<

Input ¢
Buifer |

VO Logic —— Vee

i(L_-—I Idenufier
+ n
| S

_E ] N |
23 w CE#
2 . Staws ] WE#
=z =5 Command
ﬁ: Register ‘L = Regster CE#
7.
— Data —
c
v o
= |
—
=
ArA -\ Input Y Gaung » RYBY#
® | Buiter A WaeSate | [ programErase ,'4‘ Ver
] : Voltage Switch A-]
16 4 Ve
G§4KByte
N 4— GND
Blocks

Figure 1. Block Diagram
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Table 2. Pin Descriptions

Sym

Tvpe

Name and Functon

Ag-Agg

INPUT

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

1/04-1/0,

INPUT/
OUTPUT

DATA INPUT/OUTPUTS: Inputs data and commands during CUT 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
internallv latched during a write cvcle.

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.

7

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
deep power-down sets the device to read array mode. RP at Vyy; enables setting of the
master lock-bit and enables configuration of block lock-bits when the master lock-bit is
set. RP=Vy overrides block lock-bits thereby enabling block erase and byte write
operations to locked memory blocks. Block erase, byte write, or lock-bit configuration
with Vi;<RP<V 5 produce spurious results and should not be attempted.

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 Vpp<Vpp; i, memory
contents cannot be altered. Block erase, byte write, and lock-bit configuration with an
invalid Vpp (see DC Characteristics) produce spurious results and should not be
attempted.

SUPPLY

DEVICE POWER SUPPLY: Internal detection configures the device for 2.7V, 3.3V or 5V
operation. To switch from one voltage to another, ramp V¢ down to GND and then
ramp V- to the new voltage. Do not float any power pins. With V<V ¢, 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,
bvte write and lock-bit configuration operatdons with V~~<3.0V are not supported.

GND

SUPPLY

GROUND: Do not float any ground pins.
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2 PRINCIPLES OF OPERATION

The LRS1302 SmartVoltage Flash memory includes an
on-chip WSM to manage block erase, byte write, and
lock-bit configuraton functons. 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 disabie operations.

Status register and identifier codes can be accessed
through the CUI 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 CUI 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

64-Kbyte Block 15
F0000
EFFEE 64-Kbyte Block 14
E0000 hd
OFFFE 64-Kbyte Block 13
D0000
i 64-Kbyte Block 12
C0000
BFFEE 64-Kbyte Block 11
B0OOO
AFFFE 64-Kbyte Block 10
A0000
PFEEE 64-Kbyte Block 9
90000
3 64-Kbyte Block 8
80000
TFFFE 64-Kbyte Block 7
70000 i
SFFFE 64-Kbyte Block 6
60000
SFEFE 64-Kbyte Block 5
50000 hd
AFFTE 64-Kbyte Block 4
40000
3P 64-Kbyte Block 3
30000 d
2 64-Kbyte Block 2
20000
1FEFE 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 VppgVpp . 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
Vixo 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 Vg or Vg

The first task is to write the appropriate read mode
command (Read Array, Read Identifier Codes, or Read
Status Register) to the CUIL Upon iniHal 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, OF, 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/Oy-1/0;) 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 V. Figure 18
illustrates a read cycle.

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

are disabled. Qutput pins 1/0y-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. [/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 tprpyy s
required after RP goes to logic-high (V|y) 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
lock 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

F0002 Block 15 Lock Configuration Code

F0001 Reserved for
Future Implementation

Fo000 P Block 15 |
(Blocks 2 through 14)

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=VCC2 and VPP=VPPH’ the CUI addihonally
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 first). Standard microprocessor write
timings are used. Figures 19 and 20 illustrate WE and
CE-controlled write operations. )

4 COMMAND DEFINITIONS

When the Vpp voltage £ Vppy i, Read operations from
the status register, 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 QE WE Address Vpp 1/0q.7
Read 1,27 Vi or Vi Vi Vi Vi X X Dt
Qutput Disable -Vygor Vi Vi Vg Viy X X High Z
Standby Vg OF Vg Vg X X X X High Z
Deep Power-Down 3 Vg . X X X X X High Z
Read Identifier Codes Vi or Vuy VL Vio Viu See X Note ¢

Figure 7

Write 5,6,7 Vi or Vi Vo Vi Vi X X Dy

NOTES:

1. Refer to DC Characteristics. When Vpp<Vppy x, memory contents can be read, but not altered.

2. X canbe Vy or Vi for control pins and addresses, and Vppy i or Vppy for Vpp. See DC Characteristics for Vppp ¢

and Vppy voltages.

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

4. See Section 4.2 for read identifier code data.

5. Command writes involving block erase, write, or lock-bit configuration are reliably executed when Vpp=Vppy; and
Vee=V e Block erase, byte write, or lock-bit configuration with Vcc<3.0V or V;<RP<Vy; produce spurious
results and should not be attempted.

6. Refer to Table 4 for valid Dy during a write operation.

7. Don’t use the timing both Cg%l and WE are V[;.
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Table 4. Command Definitions®

Bus Cycles First Bus Cycle Second Bus Cycle
Command Req’d. | Notes | OperD | Addr® | Data® | Oper | Addr? | Data®®

Read Arrav/Reset 1 - Write X FFH
Read Identifier Codes >2 | 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 5,6 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 01H
Set Master Lock-Bit 2 7 Write X 60H Write X F1H
Clear Block Lock-Bits 2 8 Write X 60H Write X DOH

NOTES:

1. BUS operations are defined in Table 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 status 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, WE must be at V4 to enable block erase or byte write operations. Attempts to issue a block
erase or byte write to a locked block while WE is V3.

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

7. If the master lock-bit is set, WE must be at Vi to set a block lock-bit. WE 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 WE is V.

8. If the master lock-bit is set, WE must be at Viyy 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 WE is V.

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

not be used.
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4.1 Read Array Command

Upon initia] 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 Vg or Vg

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 7 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 Vjy or Vyy. Following the Read
Identifier Codes command, the following information
can be read:

Table 5. Identifier Codes
Code | Address | Data
Manufacture Code 00000 89

Device Code 00001 Ab

Block Lock Configuration | X00021) | .- -
-Block is Unlocked 1/O0p=0

-Block is Locked 1/Op=1

-Reserved for Future Use /0, 5

Master Lock Configuration | 00003 |37 uagsie

-Device is Unlocked 1/0y=0

-Device is Locked 1/0p=1

‘Reserved for Future Use /0~
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 OE 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.
ﬁ can be VIH or VHH'

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 svstem
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. [t functions independently
of the applied Vpp Voltage. RP can be Vi or Vi
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
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 untili a new
command is issued. ‘

This two-step command sequence of set-up followed
by execution ensures that block contents are not
accddentally 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 V=V, and Vpp=Vppy. In the
absence of this high voltage, block contents are
protected against erasure. If block erase is attempted
while Vpp<Vpp i, 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=Vyyy. If
block erase is attempted when the corresponding
block lock-bit is set and RP=V/y, SR.1 and SR.5 will be
set to "1". Block erase operations with V{y<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 internmal 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 V=V,
and Vpp=Vppy. In the absence of this high voltage,
memory contents are protected against byte writes. If
byte write is attempted while VppSVpprx, status

register bits SR.3 and SR.+ will be set to "1". Successful
byte write requires that the corresponding block
lock-bit be cleared or, if set, that RP=V . If byte write
is attempted when the corresponding block lock-bit is
set and RP=Vpy, SR.1 and SR.4 will be set to "1". Byte
write operations with Vi;<RP<Vy; 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 typrys 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 Vi or Vg (the same RP level used for
block erase). Block erase cannot resume untl 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 typgyy; 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 Vppyy (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).

4.9 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.3 being
set to "1". Also, reliable operations occur only when
Vo=V and Vpp=Vppyy. In the absence of this high
voltage, lock-bit contents are protected against
alteration.

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=Vyyy. If it is attempted with the master
lock-bit set and RP=V[y, SR.1 and SR.4 will be set to
"1" and the operation will fail. Set block lock-bit
operations while V<RP<Vyy produce spurious
results and should not be attempted. A successful set
master lock-bit operation requires that RP=V . [f it is
attempted with RP=V|y, SR.1 and SR.4 will be set to
"1" and the operation will fail. Set master lock-bit
operations with V<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 Vg 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.

This two-step sequence of set-up followed by
executon ensures that block lock-bits are not

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
VCC=VCC2 and VPP-——VPPH. If a clear block lock-bits
operation is attempted while Vpp<Vppry, 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 V;<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.

Table 6. Write Protection Alternatives

Master Block
Operation Lock-Bit | Lock-Bit RP Effect
Block Erase or 0 Vg or Block Erase and Byte Write Enabled
Vi
Byte Write X 1 Vi Block is Locked. Block Erase and Byte Write Disabled
Vau Block Lock-Bit Override. Block Erase and Byte Write
Enabled
Set Block 0 X Vi or Set Block Lock-Bit Enabied
Viu
Lock-Bit 1 X Vig Master Lock-Bit is Set. Set Block Lock-Bit Disabled
Vi Master Lock-Bit Override. Set Block Lock-Bit Enabied
Set Master X X Vi Set Master Lock-Bit Disabled
Lock-Bit Vi Set Master Lock-Bit Enabled
Clear Block 0 X Vg or Clear Block Lock-Bits Enabled
Vi :
Lock-Bits 1 X Vig Master Lock-Bit is Set. Clear Block Lock-Bits Disabled
Vuu Master Lock-Bit Override. Clear Block Lock-Bits
Enabled
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Table 7. Status Register Definifon
| WSMS | ESS | ECLBS | BWSLBS VPPS | BWSS | DPS | R |
7 6 5 4 3 2 1 0
NOTES:

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

Check or 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

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 V3. 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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Write 20H,
Block Address

Write DOH.
Block Address

Full Status |
Check if Desired |

FULL STATUS CHECX PROCEDURE

Read Status Register
Data(See Above)

|

1

0

Block Erase Successtul

Vep Range Error

Command Sequence
Error

Block Erase Error

B‘“, Command Conunents
Operation
Data=20H
Wi
e Erase Setup Addr=Within Block to be Erased
' Waite Erase Data=DOH
" Condirm Addr=Within Block to be Erased
Read Status Register Data
Check SR.7
Standby 1=WSM Ready
0aWS5M Busy
Repeat for subsequent block erasures.
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.

- Bus
. Command Cozunents
Operation
Standby Check SR3
1=Vpp Error Detect
Check SR.1
1=Device Protect Detect
Standby ‘RP=Viy,Block Lock-Bit is Set
Only required for systems
impl ing lock-bit g
k SR.43
Standby Check SR45
Both 1=Command Sequence Erroc
Standby Check SRS
1=Block Erase Error
SRS5.SR4,5R3 and SR.1 are only cleared by the Clear Status
Register Command in cases where multiple blocks are erased
before full status is checked.
[f error is detected, clear the Status Register before attempting
retry or other error recovery.

Figure 4. Automated Block Erase Flowchart




LRS1302

Write 40H, |
Add

Write Byte |

Data and Address |

ik 2
|
!

[ a4

|

Full Status |
Check if Desired
]

Byte Write

Complete

FULL STATUS CHECK PROCEDURE

Read Status Register
Data(See Above)

1

Device Protect Error

Byte Write Successtul

Byte Write Error

Bus
tion Command Comments
Data=40H
Write Byte Write
= Setup Byte W Addr=Location to Be Written
Write Bvte Wri Data=Data to Be Written
o vee Write Addr=Location to Be Written
Read Status Register Data
Check SR.7
Standby 1=WSM Ready
O=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
read array mode.

° By
ue . Command Comments
Operation
Standby Check SR3
1=Vpp Error Detect
Check SR.1
1=Device Protect Detect
Standby RP=Vj,Block Lock-Bit is Set
Only required for systems
implementing lock-bit configuration
Check SR+
Stand
by 1=Data Write Error
SR.4.5R3 and SR.1 are only cleared by the Clear Status Register
conunand in cases where multipie locations are written before
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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Read Array Data

Write BOH

Byte Write Loop

No
Yes
\ 4

Bus
Operation Command Comments
. Erase Data=BOH
Write
. Suspend AddreX
Status Register Data
Addr=X
Check SR7
Standby 1=WSM Ready
0=WSM Busy
Check SRS
Standby 1=Block Erase Suspended
O=Block Erase Completed
Writ Erase Data=DOH
nite Resume Addr=X

\ 4

e ] |

Write FFH

r

|

Qlock Erase Resumed) ' Read Armay Dae ’

Figure 6. Block Erase Suspend/Resume Flowchart
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Byte Write Completed

A 4
[ Write DOH ] [ Write FFH
] [
\ 4 \ 4
Read Array Data

Bus
Operation Command Comments
Weite Byte Write Data=B0H
Suspend Addr=X
Status Register Data
Addr=X
Check SR7
Standby 1=WSM Ready
0=W5M Busy
Check SR2
Standby 1=Byte Write Suspended
O=Byte Write Completed
Write Read Array Dara=fFH
Addr=X
Read Read Array locations other
than that being written.
Write Byte Write Data=DOH
Resume - Addr=X

Figure 7. Byte Write Suspend/Resume Flowchart
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Start
BusA Command Comments
] Operation
Write 50FL Set Data=s0H
Block/ ce Ad Write Block/Master Addr=8lock Address(Block),
: A Lock-Bit Setup Device Address(Master}
Data=01H(Block},
Write O1H/FIH, Set FIHM ) rer)
Block/Device Add; Wri Master i
/ e Address | nte Block or Addr=Block AddressiBlock),
Lock-Bit Confirm Device Address(Master)
Read
Status Register
Regis Read Status Register Data
0 Check SR.7
Standby 1=WSM Ready
0=WSM Busy
1
Repeat for subsequent lock-bit set operations.

Fall Statns Full status check can be done aiter each lack-it set operation

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 Successtul

Set Lock-Bit Ertor

Bus
. Command Comments
Operation
Standby Check SR3
1=Vpp Error Detect
Check SR.1
1=Device Protect Detect
RP=viy
Standby (Set Master Lock-BIt Operation)
RP=V[y, Master Lock-Bit is Set
(Set Block Lock-Blt Operation)
Check SR.4.5
Standby Both 1=Command
Sequence Error
Check SR.4
ta
Standby 1=Set Lock-Bit Error

SR5SR4.5R3 and SR.1 are only cleared by the Clear Status
Register command in cases where mulliple lock-bits are set before

full status is checked.

If error is detected, clear the Status Register before attempting

retry or other error recovery.

Figure 8. Set Block and Master Lock-Bit Flowchart




LRS1302

- Bus‘ Command Comments
I Operation
] Write Clear Block Data=60H
Write 60H Lock-Bits Setup Addr=X
! . Clear Block Data=DOH
Write N
1 Lock-Bits Confirm Addr=X
Write DOH
I Read Status Register Data
Check SR.7
Standby 1=WSM Ready
0=WSM Busy
Write FFH after the Clear Block Lock-Bits operation to
place device in read array mode.

Clear Block Lock-Bits
Complete

FULL STATUS CHECK PROCEDURE

- Bus
. Command Comments
Operation
Standby Check SR3
1=Vpp Error Detect
Vpp Range Error
Check SR.1
Standby 1=Device Protect Detect
RP=Vyy, Master Lock-Bit is Set
Check SR.45
Standby Both 1=Command
Sequence Error
Standby Check SR3 )
1=Clear Block Lock-Bits Error
C"msms:““"‘“ SRSSR4SR3 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
Error

Clear Block Lock-Bits
Successtul

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

The device will often be used in large memory arrays.
SHARPprovides three control inputs to accommadate
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 capaditor connected between its
Vee 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 V¢, Vpp, RP Transitions

Block erase, byte write and lock-bit contiguration 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.3, depending
on the attempted operation. If RP transitions to Vy
during block erase, byte write, or lock-bit
configuration, the operation will abert and the device
will enter deep power-down. The aborted operation
may leave data partally altered. Therefore, the
command sequence must be repeated after normal
operation is restored. Device power-off or RP
transitions to Vy; clear the status register.

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

After block erase, byte write, or lock-bit configuration,
even after Vpp transiions down to Vppyy, 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 transifons. Upon
power-up, the device is indifferent as to which power
" {supply (Vpp or V) powers-up first. Internal circuitry
resets the CUT to read array mode at power-up.

A system designer must guard against spurious writes
for V- voltages above V| 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 CUT'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 tme. Flash memory’s nonvolatility
increases usable battery life because data is retained
when system power is removed.

In additon, 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 lowering RP to Vy
standby or sleep modes. If access is again needed, the
devices can be read following the tpygy and tpywy
wake-up cycles required after RP is first raised to V.
See AC Characterisics— Read Only and Write
Operations and Figures 12,13 and 14 for more
information.
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Qutput Short Circuit Current

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»

GND during Lock-Bit
Configuration Operations......... 2.0V to +14.0V(Zd

6.2 Operating Conditions

Temperature under Bias .....ccocoeuvsense -40°C to +85°C
Storage Temperature.........ceceeeerescsrereans -65°C to +125°C
Voltage On Any Pin

(except V¢, Vpp, and RP) ..c........ 2.0V to +7.0V®
Ve Supply VOlage.....cceeeeceseeermsersene 2.0V to +7.0V@
Vpp Update Voltage during

Block Erase, Byte Write and

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

NOTICE: This datasheet contains informaton on
products in the design phase of development. Do not
finalize a design with this information. Revised
information will be published when the product is
available. Verify with your local SHARP Sales office that
you have the latest datasheet before finalizing a design.

*WARNING: Siressing 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.
Minimum 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 V+0.5V which, during transitions,
may overshoot to V~~+2.0V for periods <20ns.

3. Maximum DC voltage on Vpp and R may overshoot
to +14.0V for pericds <20ns.

4. Output shorted for no more than one second. No
more than one output shorted at a ime.

- e

Temperature and V-~ Operating Conditions

6.2.1 CAPACITANCED

Symbol Parameter Notes Min Max Unit Test Condition
Ty Operating Temperature -40 +85 °C Ambient Temperature
Ve V¢ Supply Voltage (2.7V-3.6V) 1 2.7 3.6 \
Vecs Ve~ Supply Voltage (3.0V-3.6V) 3.0 3.6 \'4

NOTE:

T,=+25°C, f=1MHz

1. Block erase, byte write and lock-bit configuration operations with V--<3.0V should not be attempted.

1. Sampied, not 100% tested.

Symbol Parameter Typ Max Unit Condition
Ciy Input Capacitance 6 8 pF Vin=0.0V
Car Qutput Capacitance 8 12 pF Vo r=0.0V
NOTE:
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6.2.2 ACINPUT/OQUTPUT TEST CONDITIONS

27 : o)
INPUT ><35 4———— TESTPOINTS ——— P X135  OUTPUT
0.0 4
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 fail tmes (10% to 90%) <10 ns.

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

Test Configuration Capacitance Loading Value

Test Configuration C (pF)
13V Vee=2.7V-3.6V 50
T 6
A 1N91d
Ry =33kW
DEVICE
UNDER O out
TEST

Capadtance

Cy Includes Jig /]-\ Cp

Figure 11. Transient Equivalent Testing Load
Circuit
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6.2.3 DC CHARACTERISTICS

DC Characteristics
VCC=2.7V'3.6V
Svm Parameter Notes | Typ Max Unit Conditions
I Input Load Current 1 \ =05 RA | Vee=VecMax
VIN=VCC or GND
Lo Output Leakage Current 1 =0.5 pA | Vee=VcMax
VOI —r=V(-f or GND
Iees Ve Standby Current 13,6 20 100 prA | CMOS Inputs
C%:W:V(-C:O.ZV
0.2 2 mA | TTIL Inputs
\" C-—-VchaX
C%=W=VTH
Ieep V¢ Deep Power-Down 1 20 RP=GND=0.2V
Current IOUT=OmA
Icer Ve Read Current 15,6 7 12 mA | CMOS Inputs
VCC=VchaX, C—E=GND
8 18 mA | TTL Inputs
VCC——-VchaX, C—E-=GND
f=3MHz(3.3V, 2.7V)~ r=0mA
ICCW VCC Byte Write orSet 1,7 17 . mA VPP=VPPH
Lock-Bit Current
lece Vcc Block Erase or Clear 1.7 17 mA | Vpp=Vppy
Block Lock-Bits Current
Iccws | Ve Byte Write or Block 12 1 6 mA | CE=Viy
Ierre Erase Suspend Current
Ipps Vpp Standby or Read 1 2 x15 HA | VppsV-
Ippn Cu.rl'ent 10 200 },lA VPP>VCC
Ippp Vpp Deep Power-Down 1 0.1 5 pA | RP=GND=0.2V
Current
Ippw Vpp Byte Write or 1.7 40 mA | Vpp=Vppy
SetLock-Bit Current
Ippe Vpp Block Erase orClear 1,7 20 mA | Vpp=Vppy
Lock-Bit Current
IPPWS Vpp Byte Write or Block 1 10 200 p.A VPP=VPPH
Ippre Erase Suspend Current
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1.
2.

3.

N

DC Characteristics (Continued)
Ver=2.7-3.6V Test
Sym Parameter Notes Min Max Unit Conditions
Vi | Input Low Voltage 7 -0.5 0.8 \'4
Vig | Input High Voltage 7 2.0 Vee \"
. +0.5
VoL | Qutput Low Voltage 3,7 0.4 \ Vee=VeeMin, [op =5.8mAGGV),
IOL=2.OmA(33V)
Vog1 | Output High Voltage 3,7 2.4 A Vee=VeeMin, [oy=-2.5mA5V),
(TTL) Ia=-2.0mA3.3V)
Vonz | Output High Voltage 3.7 0.85 \" Vee=VecMin
(CNIOS) V('(- IOH='2'5M
Ve V| Vee=VecMin
-0.4 la=-100pA
VPPLK VPP LOCkOLIt dunng 4,7 1.5 Vv
Normal Operations
VPPHI VPP dunng Byte Write, 3.0 3.6 A"
Block Erase or Lock-Bit
Operations
Block Erase or Lock-Bit
Operations
Vppys | Vpp during Byte Write, 114 12,6 %
Block Erase or Lock-Bit
Operations '
Vixa | Vo Lockout Voltage 2.0° \4
Vyuy | RP Unlock Voltage 8,9 11.4 126 v Set master lock-bit
Override master and block lock-bit
NOTES:

All currents are in RMS unless otherwise noted. These currents are valid for all product versions (packages and
speeds). Contact your local sales office for information about typical specifications.

Iccws and Icgs 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 Iccws or Iccgs and Iecg or I-cy, respectively.

Block erases, byte writes, and lock-bit configurations are inhibited when VppSVppy i, and not guaranteed in the
range between Vppy (max) and Vppyy;(min), between Vppyy;(max) and Vppyyp(min), between Vppyyp(max) and
Vppys(min), and above Vppgyz{max).

Automatic Power Savings (APS) reduces typical Iccg to 1mA at 5V V¢ and 3mA at 3.3V V. in static operation.
CMOS inputs are either V=0.2V or GND=0.2V. TTL inputs are either Vy; or Vyy.

Sampled, not 100% tested.

Master lock-bit set operations are inhibited when RP=V . Block lock-bit configuration operations are inhibited
when the master lock-bit is set and RP=Vy. Block erases and byte writes are inhibited when the corresponding
block-lock bit is set and RP=Vy. Block erase, byte write, and lock-bit configuration operations are not guaranteed
with V(<3.0V or V< RP<Vyy and should not be attempted.

RP connection to a Vi supply is allowed for a maximum cumulative period of 80 hours.
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6.2.4 AC CHARACTERISTICS - READ-ONLY OPERATIONS(!

V(-(“=2.7V'3.6V, TA='40°C to +85°C

Sym Parameter Notes Min Max Uni
tavAy Read Cycle Time 130 ns
tavay Address to Qutput Delay : , 130 ns
ter v CE to Output Delay 2 130 ns
te1 v OE to Qutput Delay 2 50 ns
ter Ox CE to Quiput in Low Z 3 0 ns
terianz CE High to Qutput in High Z 3 55 ns
te1 ox OE to Qutput in Low Z 3 0 ns
tetia OE High to Qutput in High Z 3 20 ns
tou Output Hold from Address, CE or OE Change, 3 0 ns

Whichever Occurs First
NOTES:

- See AC Input/Output Reference Waveform for maximum allowable input slew rate.

OE may be delayed up to tg; qy-tgr v after the falling edge of CE without impact on tg; qy-

Sampled, not 100% tested.

. See Ordering Information for device speeds (valid operational combinations).

See Transient Input/Output Reference Waveform and Transient Equivalent Testing Load Circuit (High Speed
Configuration) for testing characteristics.

See Transient Input/Output Reference Waveform and Transient Equivalent Testing Load Circuit (Standard
Configuration) for testing characteristics. )

G eP -

o
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) RSN

(EHQ: \

e\
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N\N\  HIGHZ
s

Device
v Standby Address Selection Data Valid
iz, TP
ADDRESB(A)>< ><><><><><X Address Stable
A
tavav
Vi
CEHD —/ \ /
Vi
tAVEL
Vi
OEHG) / \ /
VrL cesearinee
V[H sessasane
W
ERW) / teray
Vi ter oM >
tGLQ—Le
j45300).4
Vo S T
DATA(D/Q) ( i
(DQy-DQ) \< \<<§\ Valid Cutput
oL tavoy =i
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e

trHoV

r

Vin
RPHP) _/
Vi

.
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Figure 12. AC Waveform for Read Operations
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6.2.5 AC CHARACTERISTICS - WRITE OPERATION®

Vee=2.7V-3.6V, T ,=-40°C to +85°C

Svin Parameter Notes Min Max Unit
tayay | Write Cycle Time 150 ns
tprrwr | RP High Recoverv to WE Going Low 2 1 us
tr wy | CE Setup to WE Going Low 10 ns
bt wi W Pulse Width 50 ns
tayvwi | Address Setup to WE Going High 3 50 ns
toywr | Data Setup to WE Going High 3 50 ns
twunx | Data Hold from WE High 5 ns
twiiax | Address Hold from WE High 5 ns
bWHEH CE Hold from WE ngh 10 ns
twiwy. | WE Pulse Width High 30 ns
twicr | Write Recovery before Read 0 ns

V=3.0V-3.6V, T,=-40°C to +85°C
Sym Parameter Notes Min Max Unit
tavay Write Cvcle Time 120 ns
bRy RP High Recovery to WE Going Low 2 1 ps
ber Wi CE Setup to WE Going Low 10 ns
BT WH WE Pulse Width 50 ns
towr | RP Vi Setup to WE Going High 2 100 ns
typwn Vpp Setup to WE Going High 2 100 ns
tavwi Address Setup to WE Going High 3 50 ns
tyvwy Data Setup to WE Going High 3 50 ns
bWHDX Data Hold from WE High 5 ns
btrax Address Hold from WE High 5 ns
bwEL CE Hold from WE High 10 ns
bW | WE Pulse Width High 30 ns
twWicl Write Recovery before Read 0 ns
tavur Vyp, Hold from Valid SRD 24 0 ns
tyvpe RP VH"H’ 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 Ay and Dy for block erase, byte write, or lock-bit configuration.

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

2. Write block erase or byte write setup.

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

3. Read status register data.

6. Write Read Array command.

Figure 13. AC Waveform for WE-Controlled Write Operations
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Vee=2.7V-3.6V, T ,=-40°C to +85°C

6.2.6 ALTERNATIVE CE-CONTROLLED WRITES(D

- W N

Sym Parameter Notes Min Max Unit
tavay | Write Cvcle Time 150 ns
tpriEr RP High Recovery to CE Going Low 2 1 us
twr £ WE Setup to CE Going Low 0 ns
ter FL CE Pulse Width 70 ns
taven | Address Setup to CE Going High 3 50 ns
tAVEH Data Setup to CE Going High 3 50 ns
terx | Data Hold from CE High 5 ns
teirax | Address Hold from CE High 5 ns
terrwry | WE Hold from CE High 0 ns
terer Write Recovery before Read 0 ns

Vee=3.0V-3.6V, T 4=-40°C to +85°C

Sym Parameter Notes Min Max Unit
tavay | Write Cycle Time 120 ns
e RP High Recovery to CE Going Low 2 1 s
bt BT WE Setup to CE Going Low 0 ns
et £l CE Pulse Width 70 ns
tprpEr | RP Vi Setup to CE Going High 2 100 ns
tVT’FH Vpp Setup to CE Gﬂng ngh 2 100 ns
tavey | Address Setup to CE Going High 3 50 ns
tVEL Data Setup to CE Going High 3 50 ns
termx Data Hold from CE High 5 ns
terrax Address Hold from CE High 5 ns
terwys | WE Hold from CE High 0 ns
tELET CE Pulse Width High 25 ns
tericr Write Recoverv before Read 0 ns
touyr | Vpp Hold from Valid SRD 2,4 0 ns
toupk RP Vi 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.

. Sampled, not 100% tested.

. Refer to Table 4 for valid Ap; and Dy for block erase, byte write, or lock-bit configuration.

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

1 2 3 4 5 6
S S ——, S,  ———

ooesssr [T oo AT TRTARCD CARERRLD
oo " ) (I
owo | /

tavav | taved

o tEHEL b tmiovicas
Vi . L |F
CEHE) i
pras W,
DVEH
vV, . 2 tenox — —
DATA(D/Q VI:: ngthz @ { D @:s’;lédg/ P/
VIH PHEL L__.“ML !
RY/BY#R) / \ /
Vens f'tPHHEH ‘ .'Qm%
RPHP) Vi j
\'
VFP!-: 21 }-m B VWA
Vep(V) VPPu: #"A‘ v#’ ‘#"v #’#
- AR

1. Vec power-up and standby.

S U@

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.

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

ViL
- Vi
RP(P)
Vi
tpLeH
(A)Reset During Read Array Mode, Block Erase,
Byte Write or Lock-Bit Configuration
r
Vee
Vi
tvPH
Vi
RP(P) [
Vo 4
(B)RP rising Timing
Figure 15. AC Waveform for Reset Operation
Reset AC Specifications
VCC‘=3-O‘3-6V
Sym Parameter Notes Min Max Unit
(If RP is tied to V¢, this specification is not
applicable)
t PH VCC 27V to W 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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6.2.8 BLOCK ERASE, BYTE WRITE AND LOCK-BIT CONFIGURATION PERFORMANCE®
V=3.0V-3.6V, T,=40°C to +85°C
; Vpp=3.0-3.6V

Sym Parameter Notes Min Typ(H) Max Min
tWHQVl Byte Write Time 2 15 17 TBD Hs
e

Block Write Time 2 1 1.1 TBD sec

twhqvz |Block Erase Time 2 15 1.8 TBD sec
tEHQY
terQya
twrQvs | Clear Block Lock-Bits Time 2 15 1.8 TBD sec
tEHQua
twhry: | Byte Write Suspend Latency Time to Read 7.1 10 ps
tEHREL
twuren | Erase Suspend Latency Time to Read 15.2 21.1 ps
teHR D
NOTES:

1. Typical values measured at T,=+25°C and nominal volitages. 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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43.

1.Description .
The LRS1302 is astatic RAM organized as 131,072X8 bit which provides
low-power standby mode. : -
It is fabricated using silicon-gate CMOS process technology.

Features
ACCESS TIME oceecveeeceerasererornorserossrosansssesssnssnnsssesans 70 ns(Max.)
Operating CUITEN! ..cccccoveeereneene 25 mAMax. teyq z=200ns)
StandDY CUITENT ..vevereremereuremesssemesessessensssssasascacesscnss 50 pAMax.)
Data retention CUITENL .....cccecceeesereercesmersesassassesncanssses 0.7 wA(Typ. Veer=3V, T,=25T)
Single power supply 2.7V 10 3.6V
-40C to +85C

Operating teMPETAULE .....cceeeereveersenessssnasssnessassnsessnes
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, OF and WE mean S-CE, S-OE and S-WE respectively.)

A7 All AM Al6A15A13 AS A9

CE WE | OE Mode VO, to /O, Supply current
H X X | Standby High impedance Standby(ls )
L L X Write Data input Active(I0)
L H L Read Data output Active(leo)
L H H Output disable High impedance Active(Io)
(X=Don't Care, L=Low, H=High)
3.Block Diagram (V¢ means S-Vc)
All ‘
AIO
A,
VCC
Ay | Row Memory
¢«—_ )GND
A, Decorder Amay *
A, (512X2048)
A, ‘
As | () vo,
A O— vo,
g l il rvo,
Column VO 7 Output ‘ l' @ Vo,
Circuit Za Buffers i | > O /O,
8 4
Column I | ; b I/OS
Decorder ! 1’ . 10,
| () VO,
Input
— Data
Control
WE T“_'_‘Zgj @
% O——rg Do
—_— N\
CE
2 OOOO0000
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4.Absolute Maximum Ratings

Parameter ’ Symbol Ratings Unit
Supply voltage(*1) - ] Vee 02 to +46 v
Input voltage(*1) Vi 03 (*2) to V+0.3 v
Operating temperature Tor 40 to 485 T
Storage temperature Teg 65 o +125 T

Notes

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

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

Parameter | Symbol |  Min. Typ. |  Max Unit
Supply voltage l Vee | 2.7 30 3.6 v
Input voltage l Vi ] 2.2 Veet0.3 v

v, | 03 (3 BEE v

Note :
* 3. -2.0V undershoot is allowed to the pulse width less than SOns.

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

Parameter Symbol Conditions Min. | Typ. Max. | Unit
*4)
Input leakag
put feakage L | V=0V o Ve Lo 10
current LA
Output Lo CE=Vy or
leakage OE-Vy or WEVy 10 10 | pA
current Vio=0V to Ve
Operating La | CE=Vy, V=V or Vi teyqe=Min 0
lp=0mA mA
supply
current le |CE=02V teyerz=200ns ’s
V=02V or Vo —0.2V Lo =0mA mA
Standby Lsg CE=V 02V 07 50
pA
current :
Lsa _C—E-Vm
3.0 mA
Output Va Iq =2.0mA 0.4 A
voltage Vou [g=-2.0mA 2.4 v
Note

%4, T,=25C, V=3.0V
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7. AC Electrical Characteristics

AC Test Conditions

Input pulse level - 0.6V 1o 2.2V
Input rise and fall time ) Sns

Input and Qutput tming Ref. level ‘ 1.5V

Output load ITTL+C.(30pF) (*5)
Note

% 3. Including scope and jig capacitance.

Readcycle (T.= -40Ct0+85C . Vo=  27Vi03.6V )
Parameter Symbol Min. Max. Unit

Read cycle time tac 70 ns
Address access time tan 70 s

'CE access time [ 70 as

Output enable to output valid tee _ 35 ns

Output hold from address change ton 10 as

CE Low to output active tz 10 as *6
‘OE Low to output active torz 5 ns  |*6
'CE High to output in High impedance . tuz 0 30 ns  [*6
'OE High to output in High impedance torz 0 30 oS |6
Hrecyde (T,= -40C 10+85C , Vee= 27VI036V )

Parameter Symbol Min. Max. Unit

Write cycle time twe 70 ns

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

Write pulse width twp 50 ns

Write recovery time twr 0 ns

Input data setup time tow 30 ns

Input data hold time ton 0 ns
“WE High to output active low 5 ns *6
WE Low to output in High impedance lwz 0 30 ns *6
‘OE High to output in High impedance lonz 0 30 ns *6

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,= -40Ctw0+85C )
Parameter Symbol . Conditions | Min. | Typ. | Max. | Unit
Data Retention Veor | CEZVeea-02V
supply voltage 2.0 36 |V
Vecpr=3V T,=25C 0.7 1.0 | KA
Data Retention Tecon —C;—c; v 02V l
supply current copRT
50 | pA
Chip enable teor
setup time 0 ms
Chip enable ta
hold time 5 ms




LRS1302

9.Timing Chart

Read cycle tming chart (*7)

tec
Address X X
taa
%3
& _O\\\N\\X LN LSS
Lz Lt
_ e I
& N\ \\\\\X £ NSNS
= Loz
Dour < Data Valid >Ipo-—
Note ?‘
% 7. WE is high for Read cycle.
Write cycle tlmmg chart (b—é Controlled)
toc
Adirs X A
5 ]Z N 2 E 2
i taw tur
. | tow (*10)
NN 7>/ /S
‘Asg tup(*8) tor
(*9)
WE KOK £/
touz
(*12) |
poor NN N NN N N NN NN NN
[/
tow toy >Il
D o Data Valid W
I
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Write cvcle timing chart (OE Low fixed)

: Yo
- v (
L | ta
O 77T

AN

W PO LSS

NANANAN 13
77
Loy b

*1D
D Data Valid \<><><

Notes
%* 8. A write occurs during the overlap of a low CE and low WE.
A write begins at the latest transition among_C—f going low and WE going low.
A write ends at the earliest transition among CE going high and WE going high. ty; is measured from the
beginning of write to the end of write. )
*9. t.s is measured from the address valid to the beginning of write.
% 10. typ is measured from the end of write to the address change. ty; applies in case a write ends at CE or WE going
high.
% 11. During this period, /O pins are in the output state, therefore the input signals of opposite phase to the outputs
must not be applied.
*12.If CE goes low simultaneously with WE going low or after WE going low, the outputs remain in high
impedance state.
% 13. If CE goes high simultaneously with WE going high or before WE going high, the cutputs remain in high
impedance state.
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Data Retention iming chart

Data Retention mode
Vee
27V
22V t
Ve
CEZ V02V
CE

ov
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