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LRS1310A

1.Description

Part 1 Overview

The LRS1310A is a combination memory organized as 2,097.152X8 bit flash

memory and 262,144 X8

bit static RAM in one package.

1t is fabricated using siliconsgate CMOS process technology.

Features

QAccess Time
Flash memory access time
SRAM access time
OOperating current
Flash memory Read
Word write
Block erase
SRAM Operating
Ostandby current
Flash memory

SRAM

150 ns Max.
85 ns Max.

12
57
37
25

mA Max.
mA Max,
mA Max.

1A Max.

45 pA Max.

(teycs=200ms)
(P-Vec23.0V)
{P-Vec23.0V)
(texcun=200ns)

(P-CEXF-V 0.2V, .
F-RPZ0.2V, F-V,,£0.2V)

(S-CE1,S-CE235-V-02V
or S-CE2<0.2V)

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

OPower supply

+ 4w

(Block erase and word write operations with V<3.0V are not supported.)

(OSRAM data retention voltage

OOperating temperature
OFully static operation
Ofhree-state output

2.0 V (Min.)

« v e

- s & s

(ONot designed or rated as radiation hardened
Os6 pin CSP  ( LCSP056-P-0810 plnstic package
OFlash memory has P-type bulk silicon, and SRAM has P-type bulk silicon.

25T 0 +85T

27V 10 3.6V (Read, SRAM write)
3.0V to 3.6V (Flash erase, write)

The contents described in Part 1 take first priority over Part 2 and Part 3.
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2.Pin Configuration
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PIN DESCRIPTION
Agto Ay COE‘,'POH Address Input Pins
P-Ayg to F-Ay Address Input Pins for Flash Memory
E-CB Chxp Enable Input Pin for Flash Memory
S-CEl, S-CE2 Chip Enable Input Pin for SRAM
F-WE el ‘Write Enable Input Pin for Flash Memory
S-WE Write Enable Input Pin for SRAM
. P_-O—E Output Enable Input Pin for Flash Memory
T sOE Output Enable Inpul Pin for SRAM
| MO0 VO, Common Data Input/Output Pins
FRP Resey/Deep Power Down Input Pin for Flash Memory
RYBY Ready/Busy Qutput Pin for Flash Memory
T f'-vcc Power Supply Pin for Flash Memory
F-Vp Power Supply Pin for Flash Memory Write/Erase
$-Vee Power Supply Pin for SRAM
GND Common GND '
NC Non Connect

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 CSP  package thata 2,097,152 X8 bit Flash Memory and
a 262,144 X8 bit SRAM are assembled into,

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

POWER SUPPLY AND CHIP ENABLE OF FLASH MEMORY AND SRAM
S-CE] should not be "LOW" and S-CE2 should not be "HIGH" when E-CE is "LOW" simultancously.
If the two memorics are active together, possibly they may not operate normally by interfercace poises or
data colliston on /O bus.
Both F-Vc and SV are necded 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
battery and a backup battery needs carefu} 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
aupply voltage or of contro} signals (P-CE, F-OF and RP).

CASE 1: FLASH MEMORY 1S IN STANDBY MODE. (F-V =27V to 3.6Y)
» SRAM inputs and input/outpuls except $-CET, S-CE2 are needed to be applied with voltages in the
range of -0.3V 10 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 10 5-V+0.3V or to be open(High-Z).

CASE 2: FLASH MEMORY IS IN DEEP POWER DOWN MODE. (F-V=2.7V 10 3.6V)
- SRAM inputs and input/outputs except S-CE1, S-CE2 are needed to be applied with voltages in the
range of -0.3V to S-V+0.3V or to be open.
- Flash Mcmory inputs and input/outputs except RP are needed to be applied with voltages in the range of
0.3V 10 S-V+0.3V or 10 be open(High-Z). RP is needed to be at the same level as P-V of to be
open.

CASE 3: PLASH MEMORY POWER SUPPLY IS TURNED OFF. (B-V=0V)
* Fix RP LOW level before tuming off Flash memory power supply.
+ SRAM inputs and input/outputs except S-CET, S-CE2 are needed to be applied with voitages in the
range of -0.3V to §-V+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
When tuming on Flash memory power supply, kecp 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 supplics is necessary between
SRAM and Flash Memory. Note peak current caused by transition of control signals(F-CE, $-CE1, §-CE2).

The contents described in Part 1 take first priority over Part 2 and Part 3.
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4. Truth table(*1,3)

F-CE|F-OF |F-WE F-RP|S-CE 1| S-CE2} S-OF, S-WI Mo  [Ws®lOF10.0 PO, Current| Note
L] L{H|[B|H|L X| x| x Fashread | Output| Output Le | *2489
L|H|H|H!| H L X| X | X Flashread | High-Z| High-Z Le "
L|H|{L|H| H L X! XX Flash read Input Input Tc |*4.6.7.89
H{x|x!x!|L | H L| H| X | SRAMread | Qutput| High-Z Ic
H|{X|X|X|L]|H H|{ H| X | SRAMread | High-Z| HighZ Ic
H| X{x|x}{LI|H X| L | X | SRaMread | Input | HighZ T
B} X|X | H H L X| X1 X Standby High-Z| High-Z T 49
X| X|X|L|H| L | X| X | X [Deppowerdown|High-Z| High-Z Ic | *59

Notes:

# 1. S-CE1 should not be "LOW" and S-CE2 should not be "HIGH" when F-CE is “LOW"” simultaneously.

*Z. Refer to DC Characteristics. When F-Vpp 3 Vppy, memory contents can be read, but not altered.

%3, X can be Vg or Vi, for control pins and addresses, and Vi g OF Vpgy for F-V . See DC Characteristics
for Vg and Vi, voltages.

#4, RY/BY is V,,, when the WSM is executing interal block erase, byte write, or lock-bit configuration
algorithms. It is Vo during when the WSM is not busy, in block erase suspend mode {with byte write
inactive). byte write suspend mode, or deep power-down mode.

* 5. F-RP at GND £ 0.2V ensures the lowest deep power-down current,

% 6. Command writes involving block erase, write, or lock-bit configuration are reliably executed when
F-Vp=VYppy and F-V 2V . Block erase, byte write, or lock-bit configuration with P-VY<3.0V or
Vi <F-RP< V, produce spurious results and should not be atternpted.

¥ 7. Refer to Part 2 Section 3 Table 4 for valid Dy during a write operation.

* 8. Do not use in a timing that both F-OE and F-WE is "LOW" level,

% 9. With 5-CE1 at a “Low" level or S-CE2 at a "High” level, SRAM becomes standby mode.
$-CE2 should be "HIGH" or "LOW" when $-CEl is "HIGH".

5. Block Diagram

ERp— >4 2,097,152 X8 bit Flash memory

5-CE2—F—>> 262,144 X8 bit SRAM

The contents described in Pam 1 take first priority over Part 2 and Part 3.
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LRS1310A
6.Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Supply voltage(*10,11) Vee 02 W0 46 v
Input voltage(*10,12) Vv 03 (130 V403 v
Operating temperature Tope 25 10 485 T
Storage temperature Tue 65 10 4125 T
Vi VOItage(*10) Vo 02 to +12.6(*14) v
Input voltage(*10) RP 0.5(*13)t0_+12.6 (*14) Yy

Notes) * 10.The maximum applicable voltage on any pin with respect to GND.
% 11. Except Yy
#*12. Except RP.
# 13, -2.0V undershoot is allowed when the pulse width is less than 20nsec.
% 14. +14.0V overshoot is allowed when the pulse width is less than 20nsec,

7.Recommended DC Operating Conditions
(T,= -25T 10 +85T )

Parameter Symbol Min. “Typ. Max. Unirt
Supply voltage Vee T 27 3.0 3.6 v
Input voltage Vo, 2.0 Vet03C17|

Ve 0.3 (*15) B 0.8 v
Vo (*16) 114 126

Notes) * 15. -2.0V undershoot is allowed when the pulse width is less than 20nsec.
% 16, This voltage is applicable to F-RP Pin only.
* 17, Ve is the lower ons of S-Vc and F-V¢ |

8.Pin Capacitance
(T,.=25C, f=1MHz)
Paramcter Symbol Condition Min. Typ. Max. | Upit
Input capacitance Cn Voy=0V 18 pF (*I8
/O capacitance Cwo Vo =0V 22 pF | *18

Note) % 18, Sampled but not 100% tested

The contents described in Part | take first priority over Part 2 and Part 3.
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Note) 195025, Vo3 ov  Refference wahe T,
% 20. This value is read current (Iocp+Ippp) Of the flash memory.
*21. Sampled but not 100% tested.
% 22. This value is operation current (Iecw +1epw ) of flash memory.
%23, This value is operation current (I, +lppg) of flash memory.
%24, This value is operation current (Iecy) of SRAM.
*25. RY/BY Pin must be opencd.
% 26. This value is stand-by current (Ics+15ps) of flash memory.
%27, This value is deep power down cuurent (Iocp+lero) of flash memory.
%28, This value is stand-by current (I, ) of SRAM.
% 29. This value is stand-by current (Igp ) of SRAM.
% 30. Inctuding RY/BY Pin.

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

LRS1310A 7
9.DC Electrical Charastetistics
(T,= 25C o 485C , Vo= 2.7V 103.6V )
Parameter Note Conditions Min. Typ. | Max. Unit_‘
[ Inputieakage V=0V to Vg uA
current(f,;) -1.5 1.5
Output leakage F-CE.S-CEI=Vy or F-CE=VYy S-CE2aVy of
current F-OH, §-OE=V,, or -1.5 1.5 | KA
dw) F-WE, $-WE=V,. V,o=0V 10 V¢
Read current, B~V SF-Vo
*20 | PCER0.2V, ‘l:afm" 2 | mA
0 ing { VN;V?C-OQV ot Vi 5\3.2‘\’ —
supply g “i Summano: :)lf V;c B);;: ‘ rite or :ctko; t- i . n
t
cument 81 sz cutrent, and YV, Byte Write or set loc
(o) cumrent. F-Vee223.0V
»21 Summation of Ve Block Erase or Clear Block
ag3 | lock-bits current, and Vi Block Erase or Clear 37 [ mA
Block lock-bits cutrent. F-V23.0V _
S S-CE1=0.2V .S-CE2& V0.2V
R| = Tores=200ns 2
ﬁ 24 | V2V 02V or V502V o =0mA 3 | mA
CE=V
p| 25 | ECE=Va 22 | ma |l
k *26 | RP=Vy, i
- T Bl
§ | #25 | FCE=V 02V, i
Sundby | Bl a7 | Fy,, <02V, RP502V 0 | EA
current e AT
5-CE1,5-CE2=V,, or S-CE2=V, ,
(I’) s *28 n iL 3.0 mA |
R —_— -
S-CE1,S-CE22 V0.2V or S-CE2502V 4
ﬁ .39 QC-O 2V or 0.6 @ UA
(*19)
Output voltage #30 | [a=2.0mA 0.4 v
(Vour Vou) *#30 | lw=-1.0mA 2.4 v
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1 INTRODUCTION

This datasheet contains LRS1310A 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.
LRS1310A Flash memory documentation also includes

application notes and design tools which are
referenced in Section 7.

1.1 New Features

The LRS1310A SmartVoltage Flash memory maintains
backwards-compatibility with SHARP's 28FO08SA.
Key enhancements over the 28F0085A include:

“wartVoltage Technology
‘Enhanced Suspend Capabilities
JIn-System Block Locking

Both devices share a compatible status register, and
software command set. These similarities enable a
clean upgrade from the 28F0085A to LRS1310A. 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.

VppLk has been Jowered to 1.5V to support 3.3V
block erase, byte write, and lock-bit configuration
operations. Designs that switch Vpp off during read
operalions should make sure that the Vpp voltage
transitions to GND.

To take advantage of SmartVoltage technology,
.allow Vpp connection to 3.3V,

1.2 Product Overview

The LRS1310A is a high-performance 16-Mbit
suvartVoltage Flash memory organized as 2 Mbyte of 8
bits. The 2 Mbyte of data is arranged in thirty-two

64-Koyte blocks which are individually erasable,
lockable, and unlockable in-systern. The memory map
is shown in Figure 2.

SmartVoltage technology provides a choice of Ve and
Vpp combinations, as shown in Table 1, to meet system
performance and power expectations. In addition to
flexible erase and program voitages, the dedicated Vpp
pin gives complete data protection when Vpp £ Vpprx-

Table 1. V¢ and Ypp Voltage Combinations Offered

by SmartVoltage Technology
Vee Voltage Vep Voltage
2.7V-3.6ViD 3.0v-3.6V

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

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

A Command User Interface (CUID) serve: .
interface between the system processor and intetnal
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 conflguration
operatons. :

A block erase. operation erases one of the device's
64-Kbyte blocks typically within 0.8 seconds
independent of other blocks. Each block can be
independently erased 100,000 times (3.2 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 19 ps. Byte write suspend mode
enables the system to read data or execute code from
any other flash memory array location.

B 5180798 0024496 03T M
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Indjvidual block locking uses a combination of bits,
thirty-two 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 RY/BY output gives an additional indicator of
WSM activity by providing both a hardware signal of
status (versus software polling) and status masking
(interrupt masking for background block erase, for
example). Status polling using RY/BY minimizes both
CPU overhead and system power consumption. When
low, RY/BY indicates that the WSM is performing a
block erase, byte write, or lock-bit configuration.
RY/BY-high indicates that the WSM is ready for a new
command, block erase is suspended (and byte write is

inactive), byte write is suspended, or the device is in
deep power-down mode.

The access time i8 150 ns {tyyay) over the corii...
temperature range (-25°C to +85°C) and Vo 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 Ve, the Ioc CMOS
standby mode is enabled. When the‘i{l’

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 CUl are recognized. With RP at GND, the
WSM is reset and the status register Is cleared.

VOO,

P
Buffer.

fnput
Buffer
sl
A———  Ideptifier VO Logic Vec
N———] Register - -
g- <E
y s &
6: A ——1  Surus 5% Command WE
N———{ Regiser a Register or
< 3 ] Ef
Data
— Comparator |\
I S
- > N
Aoz E Deckder Y Gating Wele's —p RY/BY
’ n e State
Machine Program/Erssc Vre
Voltge Switch
Address Uy X o 12 v,
Latch ] Decoder e 64KByte e
[ ]
] * Blocks 4— oND
[
Address
Counter —
* XXX XXXXXX] ;*;

Figure 1. Block Diagram

pinis at GND, |.
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Table 2. Pin Descriptions
Sym Type Name and Function
| Ag-Azo | INPUT [ ADDRESS INPUTS: Inputs for addresses during read and write operations. Addresses
are internally latched during a write ¢ycle.
1/0g1/07] INPUT/ | DATA INPUT/OUTPUTS: Inputs data and commands during CUI write cycles; outputs
OUTPUT | 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. TE-high deselects the device and reduces power consumption to standby
levels.

®P 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_gower transitions. Exit from
deep power-down sets the device to read array mode. RP at Viqp4 enables setting of the
master lock-bit and enables configuration of block lock-bits when the master lock-bit is
set. RP=Vpgpy 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 Vi3 <RP<Vyy11 produce spurious results and should not be attempted.

Ob [NPUT | OUTPUT ENABLE: Gates the device’s outpuls during a read cycle.

WE INPUT | WRITE ENABLE: Controls writes to the CUI and array blocks. Addresses and data are

. latched on the rising edge of the WE pulse.
RY/BY | OUTPUT | READY/BUSY Indicates the status of the internal WSM. When low, the WSM is
performing an internal operation (block erase, byte write, or lock-bit configuration).
RY/BY-high indicates that the WSM is ready for new commands, block erase is
suspended, and byte write is inactive, byte write js suspended, or the device is in deep
power-down mode. RY/BY is always active and does not float when the chip is
deselected or data outputs are disabled.
Vpp SUPPLY | BLOCK ERASE, BYTE WRITE, LOCK-BIT CONFIGURATION POWER SUPPLY: For
erasing array blocks, writing bytes, or configuring lock-bits. With Vpp<Vpp k, 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.
Vce | SUPPLY | DEVICE POWER SUPPLY: Do not float any power pins. With VoSV o 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 Vo<3.0V are not

——

. supported.
GND | SUPPLY | GROUND: Do not float any ground pins.
NC NO CONNECT: Lead is not internal connected; it may be driven or floated.

Note:
Ve, Vep. CE, RP, WE and OF mean F-Vc, F-Vpp, F-CE, F-RP, F-WE and F-OE.
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2 PRINCIPLES OF OPERATION

The LRS1310A SmartVoltage Flash memory includes
an on-chip WSM to manage block erase, byte write,
and lock-bit configuration functions. It allows for:
1nna, TTL-level control inguts, fixed power supplies
| during block erasure, byte write, and lock-bit
configuration, and minimal processor overhead with
RAM-Like interface timings.

After inftial 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 ¢an be accessed
through the CUl 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 jnternal algorithms are
regulated by the WSM, including pulse repetition,
intarnal 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.
t

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 comunand. Block erage
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
drray location.

Figure 2. Memory Map

e Block 3
| Sy
B0 64-Kbyte Block 30d
20000 64-Kbyte Block 29
o] 64-Kbyte Block 28
130000 64-Kbyte Block 27
‘;;"&; 64-Kbyte Block 26
e 64-Kbyte Block 25
,‘7'32.“2 64-Kbyte Block 24
o0 64-Kuyte Block 23
s 64-Kbyte Block 22‘_‘
oy 64-Kbyte Block 21
il 64-Kbyte Block 20
dpead
Jroi 64-Kbyte Block 1%
o 64-Kbyte Block 18
oo 64-Kbyte Block. 17
1144
om0 64-Kbyte Block 16
puidid 64-KbyteBlock 15
onrmt
) 64-Kbyte Block 14
50000 64-Kbyte Block 13
ok 64 Kbyte Block 12
oarFrR
onoooo [ 64-Kbyte Block 11
o 64 Kbyte Block 10
:::: 64-Kbyte Block 9
o000 64-Kbyte Block 8
g 64-Kbyte Block 7
il 64 Kbyte Block 6
sorn 64-Kbyte Block 5
OAFFF —
il 64-Kbyte Block a
g 64 Kbyte Block 3
O2FFFF
10000 64-Kbyte Block 2—
::: 64-Kbyte Block 1
OOPEEE 64Kbyte Block 0
Q00000
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21 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.

When VppSVppy x, Memory contents cannot be altered.

ine 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 Vi is below the write lockout voltage
Viko or when R§ is at Vji.. 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-systern. All bus cycles to or from the flash memory
conform to standard microprocessor bus cycles.

3.1 Read

t

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

The first task is to write the appropriate read mode
command (Read Array, Read Identifler Codes, or Read
Status Register) to the CUL Upon initial device
pvwer-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 comporent: CE, OF, WE, and RP. CE and OF must
be driven active to obtain data at the outputs. TE is the
device selection control, and when active enables the
selected memory device. OF is the data output
{1/0y1/0;) control and when active drives the
selected memory data onto the I/0 bus. WE must be
at Vi and RP must be at Vy; or Vi Figure 12
fllustrates a read cycle.

3.2 Output Disable

With OF at a logic-high level (Vyy), the device outputs
are disabled. Output pins 1/0¢1/O; are placed in a
high-impedance state.

33 Standby ,
TE at a logic-high level (Vyyy) places the device in
standby mode which substantially reduces device
power consumption. 1/0y1/0y outputs are placed in
a highdmpedance 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
TP at Vyy_ 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
rehurn 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 lockbit
configuration modes, RP-low will abort the operation,
RY/BY remains low until the reset operation is
complete. Memory contents being altered are no
longer valid; the data may be partially erased or
written. Time tpwy is required after RPP goes: to
jogic-high (V) before another command can ‘be
written.

As with any automated device, it it 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 w.i,” ~.
lock-bit configuration modes. If a CP'U reset occurs
with no flash memory reset, proper CPU initlalization
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 Tsignal that resets the system CPU.
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35 Read ldentifier 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 ils proper
algorithms. The block lock and master lock
configuration codes identify locked and unlocked
blocks and master lock-bit setting.

1FEFFF

Reserved for
104 Future Implementation
1F0003
1F0002 Block 31 Lock Configuration Code
1F0001 Reserved for
1F0000 Future ImplementationB 1

(Blocks 2 through 30)

O1FFFF

Reserved for
010004 Future Implementation
010003 ’
010002 Block 1 Lock Configuration Code
010001 Reserved for
010000 Future Implementation
OOFFFF

Reserved for

Future Implementation

000004
000003 Master Lock Configuration Code
000002 Block 0 Lock Configuration Code 7
000001 Device Code
000000 Manufacturer Code  pjock g

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 contyol
inspection and clearing of the status register. When
VeeaVeey and Vpp=Vppy the CUI additionally
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 frst), Standard microprocessor wase
timings are used. Figures 13 and 14 illustrate WE and
CE-controlled write operations.

4 COMMAND DEFINITIONS

When the Vpp voltage S Vppix. Read operations fram
the status register, identifier codes, or blocks are
enabled. Placing Vppy; on Vpp enables successful blotk
erase, byte write and lock-bit configuration operations.

Device operations axe selected by writing speci’ﬁc
commands into the CUL Table 4 defines thése

commands.
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Table 3. Bus Q%aaﬁom
Mode Notes RP OF | WE [ Address | Vep 1/0pz | RY/ Bi l
Read 1,2,3,8 VIH or VIL Vll. le X X DOUT ‘ Y )
Vin
Output Disable 3 Vigor | Vo Vig | Vi X X HighZ X
Vuy )}
Standby 3 Vigor | Viy X X X X .| HighZ X
VHn |
Deep Power-Down 4 Vi X X X X X BighZ Vou
Read Identifier Codes Vigor | Yy Vo | Vi See X Note 5 Vou
Vi Figure 3
Write 3678 | Viyor Vi Vi Vi X X Din X
Vur
NOTES:

1. Refer to DC Characteristics. When VppSVppy . memory contents can be read, but not altered.

Z. X canbe Vy_or Vy for control pins and addresses, and Vppy x OF Vppufor Vpp. See DC Characteristics for VepLk
and Vppy voltages. ,

3. RY/BY is Vo when the WSM is executing internal block erase, byte write, or lock-bit configuration algorithms. It

is Vopy during when the WSM is not busy, in block erase suspend mode (with byte write inactive), byte write
suspend mode, or deep power~lown mode.

4. RP at GNDz0.2V ensures the lowest deep powet-down current.
. See Section 4.2 for read identifier code data.

. Comumand writes Involving block erase, write, or lock-bit configuration are reliably executed when Vpp=Vppyy and

Vee= Vees Block erase, byte write, or lock-bit configuration with Voe<3.0V or Vyy<RP<Vyy produce spurious
results and should not be attempted.

7. Refer to Table 4 for valid Dyy during a write operation.
8. Don't use the timing both OE and WE are Vy.

- Y
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Table 4. Command Definitions’®

{ Bus Cycles First Bus Cycle Second Bus Cycle |
Command Req'd. | Notes [ Oper | Addr'? Data® | OperV | Addi? | Data®l
Read Array/Reset 1 Write X FFH
"Read Identifier Codes 22 4 Wiite X 90H Read 1A D
Read Status Register 2 Write X 70H Read X SRD
Clear Status Register 1 Write X S0H ]
[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 01H
Sat Master Lock-Bit 2 7 Write X 60H Write X FiH
Clear Block Lock-Bits 2 B Write X 60H Wrlte X DOH
NOTES:

1. BUS operations are defined in Table 3.
2. X=Any valid address within the device.
JA<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).
" =Data read from identificr 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 Vi to enable block erase or byte write operations. Attempls to issue a block
‘ erase or byte write to a locked block while RP is Viyy. :
6.! Either 40H or 10H are recognized by the WSM as the byte write setup. ’
7..1f the master lock-bit is set, RP must be at Vi to set a block lock-bit. RP must be at Viy4 to set the master -
I the master lock-bit is not set, a block lock-bit can be set while RP is V.
8. 1f 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
i done while RP is Yy
9.t Corrg:al;:; other than those shown above are reserved by SHARP for Future device implementations and should
¢ not .
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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
reaus unti] another command is written. Once the
internal WSM has started a block erase, byte write ox
lock-bit configuration, the device will not recognize
the Read Acray 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 le or VHH'

42 Read Identifier Codes Comumand

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 rettieve 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
dommand functions independently of the Vpp voltage
and RP can be Vi or Vi 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 AA
'Block Lock Configuration | X0002'1V BeifEyey!
{-Block is Unlocked 1/0g=0
Block is Locked 1/0g=1
.-Reserved for Future Use 1/04.
‘Master Lock Configuration | 00003 [0/ k.
-Device is Unlocked 1/0p=0
~Device is Locked 1/0p=1
‘Reserved for Fuhire Use 1/0y.7

NOTE:
1. X selects the spacific block lock configuration code

to be read. See Figure 3 for the device identifier
code mermnory map.

43 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
rommand, 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. O or
CE must toggle to V before further reads to update
the status register latch. The Read Status ™ _
command functions independently of the Vpp voltage.
RP can be VIH or VHH’

44 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 ot
writing several bytes in sequence) may be performed.
The status register may be polled to determine if an
error occurre during the sequernce.

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 Vil
This command is not functional duxing 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 .. .- -
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 automaticilly
outputs status register data when read (see Figure'4).
The CPU can detect block erase completion by
analyzing the output data of the RY/BY pin or status
register bit SR.7.
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When the block erase is complete, status register bit
SRS should be checked. If a block erase emror 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
2. rly oceur when VecsVeey and Vpp=Vppy. In the
absence of this high voltage, block contents are
protected against erasure. If block erase is attempted
while VppsVpprk SR3 and SRS will be set to "1".
Successful block erase requires that the corresponding
block lock-bit be cleared or, if set, that RP=Vy,. 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 Vi <RP<Vy
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
spkcifies 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 the RY/BY pin or
status register bit SR.7.

*" -~ byte write is complete, status register bit SR4
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
syccessfully write to "0"s. The CUI remains in read
status register mode unhl it receives another
command.

Reliable byte writes can only occur when Vee=Vecy
and Vpp=Vppy. In the absence of this high voltage,
memory contents are protected against byte writes. If
byte write is attempted while VppsVppg, 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=V . I byte write
is attempted when the corresponding block lock-bit is
set and RP=V,;;, SR.1 and SR4 will be set to “1". Byte
write operations with Vi <RP<Vyy produce spurious
results and should not be attempted.

47 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 (bt -7
be set to "1%). RY/BY will also transition to Vou.
Specification tyypy defines the block erase suspend
latency.

At this point, a Read Array command can be written fo
read data from blocks other than that which is
suspended. A Byte Write command sequence can also
be issued during erase suspend lo program data in
other blocks. Using the Byte Write Suspend commanid
(see Secton 4.8), a byte write operation can also be
suspended. During a byte write operation with blodk
erase suspended, status register bit SR.7 will return to
"0" and the RY/BY output will transiion to V.
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 Erabe
Resume. After a Block Erase Resume command fs
written to the flash memory, the WSM will continée
the block erase process. Status register bits SR.6 and
SR.7 will automatically clear and RY/BY will return to
VoL- After the Erase Resume command is written, the
device automatically outputs status register data when
read (sce Figure 6). Vpp must remain at V.. “*»
same Vpp level used for block erase) while block erage
is suspended, RP must also remain at Vy 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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48 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'). RY/BY will also transition to
Vou- Specification twypy defines the byte write
suspend latency.

A *tie 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
Wiite 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 and RY/BY will return to
Voo After the Byte Write Resume command is
written, the device automatically outputs status
tegister data when read (see Figure 7). Vpp must
ramain at Vppy (the same Vpp level used for byte
waite) while in byte write suspend mode. RP must also
remain at Vjy or Vi (the same RP level used for byte
write).

49 Set Block and Master Lock-Bit Commands

A fledble block locking and unlocking scheme is
ehabled 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-fock 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
-~=~mand, in conjunction with RP=Viyy, sets the
master Jock-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
Jock-bit confirm (and an address within the block to be
Jocked) 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 comEIYeﬁon
of the set lock-bit event by analyzing the RY/BY pin
output or status register bit SR.7.

When the set lock-bit operation s complete, status
register bit SR4 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 beirig
set to "1". Also, rellable operations occur only when
VCC=VCC2 and VPP=VPPH' 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=V,,... If it is attempted with the master
lock-bit set and RP=Vy;;, SR.1 and SR4 will be set to
“}" and the operation will fail. Set block lock-Bit
operations while Vju<RP<Vyy produce spuriotis
results and should not be attempted. A successful set
master lock-bit operation requires that RP=V ;. If ithis
attempted with RP=Vypy,, SR.1 and SR4 will be set to
"1* and the operation will fail. Set master lock-bit
operations with Vi, <RP<Vy, 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 cuommand. 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-cyele command sequence. A clear block lock-bits
setup is fixst 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 the RY/BY Pin output or status register bit
SR7.

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

This two-step sequence of set-up followed by
execution 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 wn..
block lock-bits operation can only occur when
Vee=Veez and Vpp=VYppy If a clear block lock-bits
operation is attempted while Vpp<Vppix. SR3 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 sct and RPeVy,
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 lransition, 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 Viy or Block Erase and Byte Write Enabled
i Vuu
Byte Write X 1 Viry Block is Locked. Block Erase and Byte Write Disabled |
Vay Block Lock-Bit Override. Block Erase and Byte Write
Enabled
Set Block 0 X Vigor | SetBlock Lock-Bit Enabled
Vyy
Lock-Bit 1 X Via Master Lock-Bit is Set. Set Block Lock-Bit Disabled |
Vi Master Lock-Bit Override. Set Block Lock-Bit Enabled
Set Master X X Vi Set Master Lock-Bit Disabled
| Lock-Bit VyH Set Master Lock-Bit Enabled
Clear Block 0 X Vi or Clear Block Lock-Bits Enabled
Vin
Lock-Bits 1 X Vi Master Lock-Bit is Set. Clear Block Lock-Bits Disabled
Vun Master Lock-Bit Override, Clear Block Lock-Bits
Enabled
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Table 7. Status Register Definition

[WSMS | BSS | ECLBS | BWSLBS | VPPS | BWSS I ors__ 1
7 6 5 4 3 2 1 0
NOTES:
SR.7 = WRITE STATE MACHINE STATUS Check RY/BY or SR.7 to determine block erase, byte
1 = Ready write, or lock-bit configuration completion.
0 = Busy SR.6-0 are invalid while SR.7«"(",
SR.6 = ERASE SUSPEND STATUS If both SR.5 and SRA4 are "1"s after a block erase or

1 = Block Erase Suspended
0 = Block Erase in Progress/Completed

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

~~ = 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

lock-bit configuration attempt, an improper command
sequence was entered.

SR.3 does not provide a continuous indication of Vpp
Jevel. 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 vPP=vaH

5SR.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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Figure 5. Automated Byte Write Flowchart
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Status Register Do
Read Adde=X
Check SR7
Standby 1=WSM Resdy
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Sandby 1a¥lock Erase Suspended
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| Write DOH i r Write TFH l
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Cllnﬂ( Brase lewn\ed) [ Read Atray Data J

Figure 6. Block Erase Suspend/Resume Flowchart
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Figure 7. Byte Write Suspend/Resume Flowchart
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FULL STATUS CHECK PROCEDURE

Set Lock-Bit Erroe

Full 540108 chack e3n be dong after sach Jockbit set operation
or alter a of lock-bit set operati

Wity FFH ofor the st fuck-bit set operstion to place devive ity
read array mode.

LRS1310A 26
BPus
on Comanand Commwnts
Set DataedoH
Write Black/Master Addr=Block Address(Block).
Lock-Bit Setup Device Address(Masier)
St Da =01 H(Bjock),
PtH(Master)
Wik Block ot MIWIE  } \ vuraBlock Address(Blockl, ©
Lock-Btt Confizm Device Address{Master?
Read tatus Regtroer Dot
Check SR?
Standby 1=W5M Ready
QuWSM Busy
Repent for aub tHock-bit set operath

Bus
Command Cemments
Operation
CheeX SRY
Standby 1aVpp Error Defect
Owck SR
1=Device Protect Detect
R W-\’m
Standby (Set Master Lock-Bt Operation)
TPeViy, Master Lock-Dit b Set
(Set Block Lock-Bit Operation)
Chack 5043
Standby Both 1=Command
Sequence Esvor
Check SRA
Sundby 1-Set Lock-Blt Eeror

SRESRASRY and SR1 ace only clasred by the Clear Stetus
Register command In casey where mwitple lock-bits are set before
full etatus to checked.

U wrron 1a detectad, clext the St tus Ragister before sttempting
retry O Oliver €110L facovety.

Figure 8. Set Block and Master Lock-Bit Flowchart
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Resd Status Reglster Dota
Check SR7
Standby 12W5M Rendy
OwWSM Busy
Wrise FFH aller the Cear Block Lock-Bls operation to
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Check SR3
Standby 1eVpp Ercor Detact
Check SR.1
Standby ¥=Device Protact Deteel
‘ TPV, Master Lock-Bli o Set
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SRSSRASKI snd SR, ste only cleared by the Ger Sttus
Ragizter command.
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Figure9. 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.
SHARP provides 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
An-~dae hould enable TE while DE 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 umnintended writes during system power
transitions. POWERGOOD should also toggle during
system reset.

5.2 RY/BY and Block Erase, Byte Write, and Lock-Bit
Configuration Polling

RY/BY is a full CMOS output that provides a
hardware method of detecting block erase, byte write
and lock-bit configuration completion. It transitions
low after block erase, byte write, or lock-bit
configuration commands and returns to Vo when the
WSM has finished executing the internal algorithm.

RY/BY can be connected to an interrupt input of the
gystem CPU or controller. It is active at all imes. RY/

BY is also Vg when the device js in block erase
suspend (with byte write inactive), byte write suspend
or deep power-down modes.

5.3 Power Supply Decoupling

Flash memory power switching characteristics require
careful device decoupling. System designers are
interested in three supply cuxrent 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 devica
outputs” capacitive and inductive loading. Two-line
control and proper decoupling ¢apacitor selection will
suppress transient voltage peaks. Each device should
have a 0.1 uF ceramic capacitor connected between its
Vee and GND and between its Vipp and GND. These
high-frequency, low inductance capacitors should be
placed as close as possible to package leads.
Additionally, for every eight devices, a 47 pF
electrolytic capacitor should be placed at the o~
powet supply connection between Ve and GND. The
bulk capacitor will overcome voltage slumps caused
by PC board trace inductance. :

54 Vpp Trace on Printed Circuit Boards

Updating flash memories that reside in the target
system requires that the printed circuijt board designes
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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55 Vcc, Vpp, RP Transitions

Block erase, byte write and lock-bit configuration are
not guaranteed if Vpp falls outside of a valid Vp
range, Vc falls outside of a valid V¢, range, or E‘
Vg or Vg 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 Vi
during block erase, byte wrlte, or lock-bit
configuration, RY/BY will remain low until the reset
operation is complete. Then, the operation will abort
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 CUl latches commands issued by system software
and is not aitered 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 V¢e

After block erase, byte write, or lock-bit configuration,
even after Vpp transitions down to Vppy, the CUI
must be placed in read array mode via the Read Array

command if subsequent access to the memory array is
desired.

5.6 Power-Up/Down Protection

The device js designed to offer protection against
accidental block erasure, byte wriing, or lock-bit
configuration during power transions. Upon
power-up, the device is inditferent as to which power

supply (Vpp or V) powers-up first, Internal circuiery
resets the CUI to read array mode at power-up.

A system designer must guard against spurious writes
for Ve voltages above Vo when Vpp is active. Since
both and CE must be low for a command write,
driving either to Vi will inhibit writes. The CUI's
two-step command sequence architecture provides
added Jevel 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.

5.7 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 et~ =
power is applied. For example, portable computing
products and other power sensilive applications that
use an array of devices for solid-state storage can
consume negligible power by lowering RP to Vg
standby or sleep modes. If access is again needed, the
devices can be read following the tppqy and tpywy
wake-up cycles required after RP is first raised to Vi3,
See AC Characteristics- Read Only and Write
Operations and Figures 12, 13 and 14 for more
information.
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v —£_—.niCAL SPECIFICATIONS
6.1 Absolute Maximum Ratings*

Commercial Operating Temperature
During Read, Block Erase, Byte Write

and Lock-Bit Configuration........=25°C to +85°C{l)

Temperature under Bias.................. -25°C to +85°C
Storage Temperature...........umvervmrsisiirns -65°C to +125°C
Voltage On Any Pin

(except Ve, Vpp, and RP)..........o.-2.0V to +7.0VD
Ve Supply Voltage.......oincuseen. =20V to +7.0V1D
Vpp Update Voltage during

Block Erase. Byte Write and

Lock-Bit Configuratiof............. -2.0V to +14.0V23)
RP Voltage with Respect to

GND during Lock-Bit

Configuration Operations.........-2,0V to +14.0v{2?
Output Short Circuit Current...uissnns. e 100MA®W
6.2 Operating Conditions

*WARNING:; Stressing the device beyond the "Absolufe
Maximum Ratings” may cause permanent damage. These
are siress ratings only. Operation beyond the "Operating
Conditions” is not reconmended and extended exposure
beyond the "Operating Conditions” may affect aewnce’
reliability.

NOTES:

1. Operating temperature {s for commercial product

defined by this specification.

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 Ve is Vc+0.5V which,,

during transitions, may overshoot to V+2.0V for

periods <20ns.

3. Maximum DC voltage on Vpp and RP may
overshoot to +14.0V for periods <20ne.

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

2

Temperature and V- Operating Conditions

Symbol Parameter Noles Min Max Unit ‘Test Condition |
T, Operating Temperature -25 +85 °C Ambient Temperature !
V, 1 Vc-(' Supply Vdﬁge (2-7V'3~6V) 1 2.7 3.6 . Y
NYOC'CIEL" Ve Supply Voltage (3.0V-3.6V) 30 3.6 \4

1. Block erase, byte write and lock-bit configuration operations with Vc<3.0V should not be attempted.
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6.2.1 AC INPUT/OUTPUT TEST CONDITIONS

27

€C
PR

[« S

—

Input rise and fell times (10% 10 50%) <10 ns.

INPUT 1,35 ff———— TESTPOINTS ————P» X133 OUTPUT
00

20

AC test inputs are driven at 27V for a Logic "1 and 0.0V for a Logic “0.” Input timing begins, and output timing ends, st 135V,

13v
IN9l4
Ri=3.3kn
DEVICE
UNDER O ouT
TEST
L
Ct Includes "s ~<
Capacitance

F~wail. Transient Eauivalent Testing Load

Circuit

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

Test Configuration Capacitance Loading Value

Test Configuration CLipP

Vc('= 2.7V-3.6V . 50
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6.2.2 DC CHARACTERISTICS
DC Characteristics
VCC=2.7'3.6V Test
Sym Parameter Notes | Typ | Max | Unit Conditions
Iy Input Load Current 1 05 | pA | Vce=VecMax
VM_V cC or GND
Lo Output Leakage Current 1 05 | pA | Vees=VecMax
Iccs Vee Standby Current 1,36 20 | 100 | pA |CMOS Inputs
. V =Vchax
- t%: RP=V 0.2V
62 | 2 | mA|TIL Inputs
Vee=VeeMax
The RPovy,
Iccp Ve Deep Power-Down 1 20 | pA | RP=GND02V
Current I i {RY /BY)=0mA
Iccr Ve Read Current 156 7 12 | mA [ CMOS Inputs
Vv IVCcMaX,
fCCE=GND,
Ioyr=0mA
8 18 | mA | TTL Inputs
Vv C=Vchax,
nGND
f=3MHz,
It r*0mA
’CCW Vcc Byfe Write or Set 1.7 17 mA vpp’vpm
Lock-Bite Current
Iccg Ve Block Eraze or Clear 17 17 | mA { Vpp=Vppy
Lock-Bit Current —
Iccws | Vec Byte Write or Block 1,2 1 6 mA. tE"VlH
Iecrg | Erase Suspend Current — L
Tpps Vpp Standby or Read 1 22 | £15 | nA [ Vpp&Vee
Ivpr Current 10 200 _BA _ Vpp> Ve
1Tonny Vpp Deep Power-Down 1 0.1 5 | A =GND+0.2V
‘ Current
Ippw Vpp Byte Write or Set 1.7 40 | mA | VppaVppy
Lock-Bite Current ]
Ippe Vpp Block Erase or Clear 1.7 20 | mA | Vpp=Vpoy
Lock-Bit Current
Ippws | Vpp Byte Write or Block 1 10 | 200 | pA | Vpp=Vppy 7
Ippes Erase Suspend Current e o
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DC Characteristics (Continued)
Ve =27-36V Test
Sym Parameter Notes Min | Max | Unit Conditions
Yo Input Low Voltage 7 05 0.8 Vv
Vi | Input High Voltage 7 2.0 Vee | V
+0.5
VoL |Output Low Voltage 37 04 | V |VeeeVecMin,
' IOI =2.0mA
Vo[_u Output High VOth! 3,7 24 v Vcc-Vchin,
(TTL) Ioy=-1.0mA
VOHZ Output I‘ﬁgh Voltage 3,7 0.85 A\ Vcc=Vchin
({CMO5) Ve Iog=-2.5mA
VCC V Vcczvccl\vﬂn
0.4 I()Hz"l
VW VPP Lockout during 4,7 15 v
Normal Operations
errn | Vpp during Byte Write, 30 (36| V
Block Erase or Lock-Bit
Operations
Vixa | Ve Lockout Voltage 2.0 v
Vi Unlock Voltage 89 113 | 126 | V |Setmaster lock-bit
Override master and block
lock-bit

NOTES:

1. All currents are in RMS unless otherwise noted, Contact your local sales office for information about typical
specifications.

2. Iccws and e 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 Ioeps and Iecg of Iy, respectively.

3. Includes RY/BY.

4. Block erases, byte writes, and lock-bit configurations are inhibited when Vpp<Vppy i, and not guaranteed in the
tfange between Vppy ¢(max) and Vppy(min), and above Vppy(max).

- Automatic Power Savings (APS) reduces typical [ccg to 3mA at 3.3V Ve in static operation.

» CMOS inputs are efther V0.2V or GND=0.2v. TTL inputs are either Vi or V.
Sampled, not 100% tested.

. Master lock-bit set operations are inhibited when RP=Vp. 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 Vec<3.0V or Vi <RP<Viyy and should not be attempted.

9. RP connection to a Vigy supply is allowed for a maximum cumulative period of 80 hours.

RN )
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6.23 AC CHARACTERISTICS - READ-ONLY OPERATIONS
V(-r=2-7V'3-6vr TA.'ZSOC to +85°C

Sym Parameter Notes Min Max Unit
tavay | Read Cycle Time 150 ns
tavay | Address to Qutput Delay 150 ns
t TE to Output Delay_ 2 150 ns
trugy | RP High to Quiput Delay 600 ns
tuqv | OB to Output Delay 2 — 150 | _re
terqx | CE to Outputin Low Z 3 0 )
a1 Ox to Quiputin Low Z 3 0 ns
ey, | OB High to Output in High Z 3 20 ns
toy | Output Hold from Address, CE or OE 3 0 ns

Change, Whichever Occurs First
NOTE:

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

2. OE may be delayed up to terqu-toLqy After the falling edge of CE without impact on tg qy-
3. Sampled, not 100% tested. .
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Figure 12. AC Waveform for Read Operations
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624 AC CHARACTERISTICS - WRITE OPERATION(
_Vee=27V-3.6V, T,=25°C to +85°C

| _Sym __Parameter Notes Min Max Unit
tavay Write Cycle Time 150 ns
[ torow. RP High Recovery to WE Going Low 2 1 ps
VB CE Setup to WE Going Low 10 ns
twiwit | WE Pulse Width b 50 ns
 taywis | Address Setup to WE Golng High ) 50 ns
tavws | Data Setup to WE Going High 3 150 ns
MDX Data Hold from WE-WH!Fh S ns
bwriax Address Hold from WE High 5 ns
twypn | CF Hold from WE High 10 ns
| bW WE Pulse Width High 30 ns
bwiicr Write Recovery before Read 0 ns
: Vee=3.0V.3.6V, TA:—'QS_:_C to +85°C
Sym Parameter ‘Notes Min Max Unit
tavay Write Cycle Time 120 ns
ot RP High Recovery to WE Going Low 2 1 ps
[ toy gt CE Setup to WE Going Low 10 ns
[— RP Vs Setup to WE Going High 2 100 ns
_tyawg Vop Setup to WE Going High 2 100 ns
tAvw | Address Setup to WE Going High 3 50 ns
tovwH Data Setup to WE Going High 3 50 ns
b Data Hold from WE High 5 ns
bW AX Address Hold from WE High S ns
[ CE Hold from WE High 10 ns
‘. WE Pulse Width High 30 ns
Y WE High to RY/BY Going Low ' 100 ns
bt Write Recovery before Read ns
b Vpp Hold from Valid SRD, RY/BY High 24 0 ns
toveH Vi1t Hold from Valid SRD, m% 24 0 ns
High
NOTES:

1. Read timing characteristics during block erase, byte write and lock-bit configuration operations are the same as
during read-only 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 Vpp} (and if necessary 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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2 3 4 5 6

D, o, |t e, et — ———, p—r—
le

Y
v O

ADDRESSES(A) ¥ ST T OO
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tavay tavwi WHAX

DATAI/O)

RY/BY(R)

'

XA

A

)

(O

VetV) Ve A0 )
ACERCERRHK

A

NOTES:

1. Ve power-up and standby.

2. Write block exase or byte write setup.

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

S. Read status register data.

6, Write Read Array command.

Figure 13. AC Waveform for WE-Controlled Write Operations
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625 ALTERNATIVE CE-CONTROLLED WRITES()

Yee=2.7V-3.6V, Tp»-25°C to +85°C

~n ~ v

1 =2+ 100% tested.

Sym Parameter Notes Min Max Unit
tavay | Write Cycle Time 150 ns
torgr | RE High Recovery to CE Going Low 2 1 ps

| twter | WE Setup to CE Going Low 0 ns
ter ey [CE Pulse Width 7! ns
tavgsy | Address Setup to CE Going High 3 50 ns
teunx | Data Hold from EE%}ES}‘ 5 na
tax | Address Hold from CE High 5 ng
teviwy | WE Hold from CE High 0 ns
teacr | Write Recovery before Read 0 ns

NOTE:

See 5.0V V¢ Alternative TE-Controlled Writes for notes 1 through 5.

V(‘(‘=3cOV'3o6V, T‘ --25°C to +85°C

Sym Parameter Notes Min Max | Unit
tavavy Write Cycle Time — 120 _ ns
teurr | WE High Recovery to CE Going Low 2 1 s
twir | WESetup to GE Going Low 0 ns
tapn | GE Pulse Width 70 ns

 toraie | WE Yy Setup to CE Going High 2 100 ns
typeu | Vpp Setup to CE Going High 2 100 ns
tavers | Address Setup roﬂ%oing High 3 50 ns
tovey | Data Setup to CE Going High 3 50 ] __nms
tenny | Data Hold from T High - 5 ng
thax | Address Hold from CE High 5 ns
teuwn | WE Hold from CE High 0 ns
tep | RO Pulse Width High 25 ns
[tep | RP High to RY/BYGolng Low 100 ns
teric; | Write Recovery before Read 0 ns |
tovvi, | Vpp Hold from Valid SRD, RY/BY 24 0 ns
%iéh
tQvr Vg1 Hold from Valid SRD, 24 0 ns
RY/BYHigh
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 TE waveform.

3. Refer to Table 4 for valid Ay and Dyy for block erase, byte write, or lock-bit configuration.
4. Vpp should be held at Vppyy (and if necessary RP should be held at Vg until determination of block erase, byte
write, or lock-bit configuration succass (SR.1/3/1/5=0).
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Vin 0 AR AT
ADDRESSESR) TSR A ) e
v Tavay Toven |
™
WEW)
\{1
twig! emud L] t
¥iu {
) j
CE(E)
DATA(I/O)
RY/BY(R)

e Vin j ﬁ&

Vi

Voo hﬁﬂ"- —r -

Va l’l‘t‘l’l‘l’l’A’l‘A‘A‘A‘A’ A ‘”A’A‘A‘A’A‘ A
NOTES:

1. Ve power-up and standby.

2. Write block erase o1 byte write setup. :
3. Write block erase confirm or valid address and data,
4. Automated erase or program delay.

5. Read statos registar data.

6. Write Read Array command.

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

V.
Vi
RY/BY(R)
Y
v .
o b |
A%
tpLpnt
(A)Reset During Read Array Mode
v,
RY/BR {
Vu
trury
A {
RP(P) " \
i ‘ﬂ
— trirn
{B)Reset During Block Erase, Byte Write, or Lock-Bit Configuretion
27V
Yo A
Vi
tven
Vi -
o T
Vi,
(CRP rising Timing
Figure 15. AC Waveform for Reset Operation
Reset AC Specifications(!)
Sym Parameter Notes! Min Max | Unit
oL RP Pulse Low Time 100 ns
(1 RP is tied to V., this
specification is not applicable)
teLRH Low to Reset during Block | 1,2 20 ps
Erase, Byte Write or Lock-Bit
Configuration
typr | Voo 2.7V to RP Fligh 3 100 ns

NOTES:

1. If RP is asserted while a block erase, byte write, or lock-bit configuration operation is not executing, the reset will
complete within 100ns. .

2. A reset time, tpqy, Is required from the latter of RY/BY or RP going high until outputs are valid.

3. 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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1

627 BLOCK ERASE, BYTE WRITE AND LOCK-BIT CONFIGURATION PERFORMANCE®

Vee=3.0V-3.6V, TA="25°C to +85°C

| Vpp=3.0V-3.6V
Sym Parameter Notes [Typ"| Max Unit
t Byte Write Time 2 19 300 .- ns
teHOw _
Block Write Time 2 1.2 4 sec
L Block Erase Time 2 08 6 s€C
 tEHQV2
tEHQ!E
tWHQVG Clear Block Lock-Bits Time 2 18 sec
tn-mv‘
bwrrRE1 Byte Write Suspend Latency Time to Read 71 10 Rs
teririn
C— Erase Suspend Latency Time to Read 152 211 ™
termy
NOTES:

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

to change based on device characterization.
2. Excludes system-level overhead.
3. Sampled but not 100% tested.

ges. Assumes corresponding lock-bits are not set. Subject
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1.Description
The LRS1310A s a 2ZM bit static RAM organized as 262,144 X 8 bit which
provides Jow-power standby mode.

It is fabricated using silicon-gate CMOS process technology.

Features
Access TIME vueviniiinisssssisssssnsans “ 85 ns(Max)
Operating CUTENt .......c.oooreeeceermremenoeemeencnns 40 mA(Max.)

25 mA(Max. toyq =20008)

SEANADY CUITONE suviiiriireiresnsenssmsnoenoserseessronssvinesens 45 pA(Max.)
Single power supply ... 2.7V to 3.6V
Operating 18MPErature .............cuuoreronisesssisiaessssesne 25C 0 +85C
Fully static operation
Three-state output
Not designed or rated as radiation hardened
P-type bulk sificon
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LRS1310A “
2.Truth Table (CE1, CE2, OF and WE mean S-CE1, S-CE2, S-OF and $-WE respectively.)
CEl | CE2 | WE OE Maoxde VO, to YO, Supply cumnﬂ
H X X X Standby High impedance Standby(ly)
X L X X Standby High impedance Standby(l;;)
L H L X Write Data input Active(l o)
L H H L Read Data output Active(lo)
L H' B H Qutput disable High impedance Active(lee)
(X=Don't Care, L=Low, H=High)
3.Block Diagram (Vo means §-Vyo)
10 | R —Q Ve
ow 1024 Memory Cell Array
7 —— GND
Decordes | 7 | (1624 X256 X 8)
Address
Buffer
fmxa
8 Column 256
7 Decord 7 Column Gate
T {3
CEl, CE2
Control
Logic N
o o
VLB Control
OE Logic
VOD I/ol 1/02 vo) ”04 UO, 1/04 UO,
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* 1. The maximum applicable voltage on any pin with respect to GND.
% 2. -3.0V undershoot is allowed to the pulse width [ess thn SOns.

S.Recommended DC Operating Conditions

(T,=-25C 10 +85C )

Parameter Symbol Min. Typ. Max, Unit
Supply voltage Vee 2.7 3.0 3.6 v
Input voltage Vi 2.0 Vect0.3 v

Vo 03 (*3) 0.8 \
Note

- %3..3.0V undershoot is allowed to the pulse width less than 50ns.

LRS1310A 48
4.Absolute Maximum Ratings
| Paraneter Symbol Ratings Unit
Supply voltage(*1) . Ve 02 to 46 v
Input voltage(*I) Vi 03 (*2) to V03 v
Opemling temperature Towr 25 to 85 T
Storage temperature T 65 0 425 T
Notes

#4, T,=25C, V=3.0V

6.DC Electrical Characteristics
(T,=-25T t0 4857, Vo(=2.7V 10 3.6V )
Pasameter Symbol Conditions * | Min. | Typ. Max. | Unit
e ——— )
Input leakage I V=0V to Ve Lo 10
current ) ) MA
Output bo {CEI=V,, or CE2aV, or
leakage OBaVy, or WE=Y, 10 10 | na
current Vio=0V to V.
Operating leai CEl=V,, CE2=V,, terae=Min 0
supply V=Va, or Vi, fio=0mA. mA
current ka |CEIX02V.CE2ZVc02V | toys=200ms 25
Vu=0.2V or V0.2V Lo=0mA mA
Standby Is | CEl, CE22 V0.2V or CE250.2V 06 4
current N HA
Is CEl, CE2=V,, 0or CE2=V,, 0
3 mA
Output Va Jo =2.0mA 0.4 A2
l voltage You Y=-10mA 24 A
Note
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LRS1310A 45
7. AC Blectricat Characteristics
AC Test Conditons
Input puise levei 06V 22V
Input rise and fall time Sns
" Input and Output timing Ref. level 1.5V
Output load ITTL+C(30pF) (*5)
Notz
* S.Including scope and jig capacitance.
Readoycle (T,= 25C10+85C , Vac™ 27Vt036V )
. Parameter Symbol Min. Max. | Unit
Read cycle time tac 85 ns
Address access time tan 85 ns
Chip enable access time g 85 ns
QOutput enable to output valid g 45 ns
Output hold from address change ey 10 ns
‘CR1, CE2 Low to output active tz 10 ns _ |*6
"OE Low to output active toz 5 ns "6
CEI, CE2 High to output jn High impedance tez 0 30 ns %6
| ‘OE High to output in High impedance touz o 30 s s

Weecycle _ (T,= 25C 0+85C , V= 27V 36V )
Parameter Symbol Min. Max. Unit

Write cycle time Twe 85 ns

Chip enable to end of write tew 75 ns

Address valid to end of write taw 75 ns

Address sewp time tas 0 os_ |

Write pulse width twp 65 vs

Werite recovery time twn 0 ns

Input data setup time 33 n3

Input data hold time 0 ns

"WE High to output active 5 ns *6

"WE Low to output in High impedance twz 0 30 ns {6

"OE High to output in High impedance e | O 30 0 |y

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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%7, CE22V 0.2V or CE250.2V.

LRS1310A pu
8.Data Retention Characteristics
T= 25Cw+sC )
T Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Data Retention Voon | CE250.2V of
supply voltage TE12 Vepn-0.2V (*7) 2.0 36 |V
Data Retontion leox | Vooor=3V | T=25¢C 06 | 1.0 | MA
supply current CEl, CE2& Vepp-02V o CE2520.2V
3s HA
Chip enable toom
setup time 0 ms
Chip enable ta ]
hold time 5 ms
Note:
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LRS1310A
9.Timing Chart
Read cycle timing chart (*8)
I the

AN -

s % - X
TR0k V77777777
w 77777F FANARRRANN

o LN
P oz )
™ <

oo X mvan J@——-
Note Ton
. %8. WE is high for Read cycle.
Write cycle timing chart (OF Controlled)

< twp -

adess Y X

& 7 B PRNNN

= ANMVIVINNVWNR | YA N4

:;‘11) tor (*10) | g
® J/S N - KANMN
9 ke s (*12)
WE PN £/ /S
< 'G‘Z
*14 -
Do MANNEYNNNYVNNNN
[ /7777777777
fow < Yo
D ) Data Valid
f
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LRS1310A
Write cycle timing chart (OE Low fixed)
TN
Address /( X
tow ~
\ o s
NN VAN
taw ten (*12)
N N
S RO
L tor \L_vL) *12)
W& S e i
K £/ / /. / /
(*19) b <
*
Drr SO SN NUNRTUNTRNN s
[T
tow Toay
(*13)
Dw Data Valid ><><><
Note)
® 9. A write occurs during the overlap of a low CE4, a high CE2 and a low WE,
A write begins at the latest transition among CE1 going low, CE2 going high
and WE going low.
A write ends at the carliest transition among CEY going high, CE2 going low
and WE going high. tv» is measured from the beginning of write to the end of write.
% 10.  tow is measured from the later of CEL going low or CE2 going high
to the end of write.
* 11. s is measured from the address valid to the beginning of write.
* 12.  tm is measured from the end of write to the address change. tvr1 applies
in case a write ends at CE| or WE going high. twsz applies in case a write ends
at CE2 going low.
* 13.  During this period, /O pins are in the output state, therefore the input signals
of opposite phase to the oulputs must not be applied.
* 14 IfCE1 goes low simultaneously with WE going low or after WE going low,
the outputs remain in high impedance state.
% 15, If CEI goes high simultancously with WE going high or before WE going high,
the outputs remain in high impedance state.
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LRS1310A 50

Data Retention timing chart  (CEI Controt)  (*16)

Data Retention mode
Ve
27V
> <‘:
20V \
/
Voo \ J
CE12 Vs 02V
CTEl
ov
(CE2 Control)
Data Retention mode
Yoo \
27V
CE2 ——\ ta
Veeon X
08 v
ov CE2s0.2V

Note) * 16. To control the data retention mode at CE1, fix the input level of CE2
berween Veon and Vecor-0.2V or OV and 0.2V during the data retention mode.
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Flash Memory Data Protection

Noises having a level exceeding the limit specified in the specification may be generated

under specific operating conditions on some systems.

Such noises, when induced onto WE signal or power supply may be interpreted as false
commands, causing undesired memory updating.

To protect the data stored in the flash memory against unwanted overwriteing, systems

operating with the flash memory should have the following wrtite protect designs, as
appropriate;

1) Protecting data in specific block

When a lock bit is set,the corresponding block is protected against overwriting.By using
the feature,the flash memory space can be divided into the program section and data
section. The master lock bit can be used to restrict block bit setting

By controlling RP,desired blocks can be locked /unlocked through the software.

For further information on setting/resctting block bit and controlling of RP,zefer to the
specification.(See chapter 4.9.4.10 and 6.2.7. )

2) Data protection through Vpp
When the level of Vpp is lower than VPPLK(lockout voltage), write operation on the

flash memory is disabled. All blocks are locked and the data in the blocks are completely
write protected.

For the lockout voltage, refer to the specifation.(See chapter 4.9 and 6.2.3.)

Data protection during voltage transion

1) Data protection thorough RP

When the RP is kept low during power up and power down sequence, write operation on
the flash memory is disabled, write protecting all blocks.

For the details of RP control, refer to the specification.(See chapter 5.6 and 6.2.7.)
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