OKI1I

OKI SEMICONDUCTOR

PEDR48V256A-05
Issue Date: Sep. 05, 2011

MR48V256A

Preliminary

32,768-Word x 8-Bit FERAM (Ferroelectric Random Access Memory)

GENERAL DESCRIPTION

The MR48V256A is a nonvolatile 32,768-word x 8-bit ferroelectric random access memory (FERAM) developed
in the ferroelectric process and silicon-gate CMOS technology. Unlike SRAMs, this device, whose cells are
nonvolatile, eliminates battery backup required to hold data. This device has no mechanisms of erasing and
programming memory cells and blocks, such as those used for various EEPROMSs. Therefore, the write cycle
time can be equal to the read cycle time and the power consumption during a write can be reduced significantly.

The MR48V256A can be used in various applications, because the device is guaranteed for the write/read
tolerance of 10'? cycles per bit and the rewrite count can be extended significantly.

FEATURES

* 32,768-word x 8-bit configuration

* Asingle3.3 V03V power supply
* Read access time:

» Write enable time:

* Random read/write cycle time

* Read/write tolerance

* Data retention

» Guaranteed operating temperature range
* Package options:

70 ns (Max.)

70 ns (Min.)

150 ns (Min.)
10" cycles/bit

10 years
—40 to 85°C (Extended temperature version)

28-pin plastic TSOPI (TSOP(1)28-08134-0.55-ZK)

PRODUCT FAMILY
Famlly Access Time Read/Write
le Ti Package
Relative to CE Relative to OE Cycle Time
MR48V256A 70ns 40ns 150ns 28pin TSOPI
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MR48V256A

PIN CONFIGURATION

28-pin plastic TSOPI

OE# [ 10© 28 []A10
A11[ ]2 27 []CE#
A9[]3 26 [1DQ7
A8 []4 25 []1DQ6
A13[]5 24 []DQ5
WE#[_]6 23 [1DQ4
VAClﬁ E Z; MR48V256A-XX ﬁ % 5§§
A12[ ]9 20 []DQ2
A7[]10 19 []DQ1
As[ 11 18 []DQO
AS[]12 17 [_]AO
A4[]13 16 [ JAL
A3[]14 15 [ ]A2

Note:
Signal names that end with # indicate that the pins are negative-true logic.
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MR48V256A

PIN DESCRIPTIONS

Pin Name Description
Chip enable (input, negative logic)
CE# Latches an address by low input, activates the FeRAM, and enables a read or write
operation.
Output enable (input, negative logic)
OE# The FeRAM is in read mode when the FeERAM is active and this pin is low, and data is
output after the specified time.
Write enable (input, negative logic)
WE# The FeRAM is in write mode when the FeRAM is active and this pin is low, and data is
capture at the timing of WE#="H" or CE#="H", whichever is earlier.
A4 to AO Address (input) o o .
The FeRAM captures an address at the timing when CE#="L" is established.
3-state data bus (input/output)
DQ710 DQO Outputs data in the read mode, and captures data in the write mode.
Power suppl
Vce: Vss PP

Apply the specified voltage to Vcc. Connect Vss to ground.

TRUTH TABLE

Operating Mode CE# WE#
Standby Mode H X
Address Latched l X
Read Mode L H
Write Mode L !
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MR48V256A
ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings
Rating )
Parameter Symbol - Unit Note
Min. Max.

Pin Voltage (Input Signal) VIN -0.5 Vee +0.5 \Y%

Pin Voltage (Input/Output v v B Ver + 0.5

Voltage) INQ> YOUTQ 0.5 cctO. Vv

Power Supply Voltage Vcce -0.5 4.6 \Y%

Storage Temperature

(Extended Temperature Tstg 55 125 °C

Version)

Operating Temperature

(Extended Temperature Topr —40 85 °C

Version)

Power Dissipation Pp 1,000 mW

Allowable Input Current Iiv +20 mA Ta=25°C

Allowable Output Current Iout +20 mA Ta=25°C
Note:

The application of stress (voltage, current, or temperature) that exceeds the absolute maximum rating may
damage the device. Therefore, do not allow actual characteristics to exceed any one parameter ratings

Recommended Operating Conditions

Parameter Symbol Min. Max. Unit Note
Power Supply Voltage Vce 3.0 3.3 \%

Ground Voltage Vss 0.0 0.0 \%

Input High Voltage ViH Vce x0.8 Vce +0.3 \Y, 1
Input Low Voltage Vi -0.3 Vce X 0.15 \ 2
Operating Tempergture (Extended Ta _40 85 oc

Temperature Version)

Notes:
1. Overshoots with the pulse width of 20 ns or less and the voltage of Vcc + 1.0 V or less are allowed.
2. Undershoots with the pulse width of 20 ns or less and the voltage of —1.0 V or more are allowed.

Capacitance

Parameter Symbol Min. Max. Unit Note
Input Capacitance Cin — 6 pF 1
Input/Output Capacitance Cout — 8 pF 1

Note:
Sampling value. Measurement conditions are V\y = Voytr = GND, f = IMHz, and Ta = 25°C
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MR48V256A

DC Characteristics

(Under recommended operating conditions)

Parameter Symbol Condition Min. Max. Unit Note
lon = =2 mA V, 0.85 — \Y,
Output High Voltage Vou on ccx
lo.=2mA — Vee x 0.15 Y,
Output Low Voltage VoL
Input Leakage Current I — -10 10 HA
Output Leakage Current ILo — -10 10 HA
Vin= 0.2V or Vcc-0.2V,
Power Supply Current _
(Standby) lces CE# = Vcc—O.2V — 400 |J.A
loutr = 0 MA
Read Cycle, trc = Min.
Power Supply Current lcca | Vin= 0.2V or V0.2V, — 10 mA 1
(Operating)
CE#=0.2V, lour= 0 mA
Note:

1. Average current. Address change must be one time or less during time tgc.

Read/Write Cycles and Data Retention

(Under recommended operating conditions)

Parameter Min. Max. Unit Note
Read/Write Cycle 10™ — Cycle 1
Data Retention 10 — Year

Notes:

1. This is applicable to the read cycle, write cycle, and CE-only cycle counts.
This is the cycle count per bit (for one address).

5/12



PEDR48V256A-05

MR48V256A

AC Characteristics (Read Cycle)

(Under recommended operating conditions)

Parameter Symbol - ik Unit Note
Min. Max.
Address Set-up Time tAVEL 5 — ns
Address Hold Time (CE#) tELAX 10 — ns
CE# High Pulse Width tEHEL 80 — ns
Output Hold Time (CE#) tEHOX 5 — ns
Output High Impedance Time (CE#) tEHQZ — 25 ns
CE# Active Time tELEH 70 2000 ns
Read Cycle Time (CE# cycle Time) tELEL 150 — ns
CE# Access Time teLov — 70 ns 1
Output Low Impedance Time (CE#) tEHOX 5 — ns
Output Hold Time (OE#) tGHOX 5 — ns
Output High Impedance Time (OE#) tGHOZ — 25 ns
OE# Access Time teLov — 40 ns 1
Output Low Impedance Time (OE#) tGLOX 5 — ns

Notes:

The read data is output at the point where all of the maximum values of tg qv and tgqv are satisfied.
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MR48V256A

AC Characteristics (Write Cycle)
(Under recommended operating conditions) Note 1

Parameter Symbol - 70 Unit | Note
Min. Max.
Address Set-up Time tAVEL 5 — ns
Data Set-up Time (WE#) tDVWH 20 — ns
Data Set-up Time (CE#) {DVEH 40 — ns
Address Hold Time (CE#) tELAX 10 — ns
Data Hold Time (CE#) tEHDX 0 — ns
CE# High Pulse Width tEHEL 80 — ns
CE# Active Time tELEH 70 2000 ns
Write Cycle Time (CE# Cycle Time) tELEL 150 — ns
Write Command Set-up Time (CE# to WE#) tELWH 70 — ns
Data Hold Time (WE#) tWHDX 0 — ns
Write Command Pulse Width tWLWH 40 — ns
WE# Set-up Time (CE#) tELWL 0 — ns 1
WE# Hold Time (CE#) tWHEH 0 — ns 1

Notes:
“CE# controled WRITE”mode or “OE# controled WRITE” mode is decided by the rerationship between CE#
and OE#.
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MR48V256A

Timing Diagrams

eRead cycle

CE#

{ELEL

A A

tELEH

A 4
A

tELAX

<
l

A 4

tEHEL

A A 4

An >X

Address Valid

XS

)AL

_> <_
tAVEL
tcLoOV =tGHOX Y
OE#
<+—»lGLox
!
o tEox R eHoz |
DQ Valid Data Out
< tELQv > «EHOX_
!
Note: WE# = “H” ez
eWrite cycle
P tELEL >
< tELER T tEHEL "
CE#
L EAX .
An > X Address Valid X < > X <
—» |e—TAVEL
WE#
tELWL <« tWHEH
OE#
tDVEH g tEHDX
DQ Data In
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oWE Control Write Cycle

A 4

A A

A 4
A
A 4

tELEH tEHEL

CE#

A
y

| tELAX tELWH

al

A 4

An > X Address Valid X < > X <

—»  |le—tAVEL

WE#
tELWL—P l— < > (WHEH
twiwH g
OE#
:tDVWH ple twH DX,
DQ Data In
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¢CE-Only Cycle

An > X Address Valid X ( Invalid Address In > X <

t
TAVEL fe—»e ELAX
. tELEH e tEHEL

CE# \__

Note: OE# = “H”, WE# = “H”, DQ = High-Z

ePower-On and Power-Off Characteristics
(Under recommended operating conditions)

Parameter Symbol Min. Max. Unit Note
Power-On CE# High Hold Time tvHEL 50 — us 1,2
Power-Off CE# High Hold Time tenve 100 — ns 1
Power-On Interval Time tvivH 1 — us 2

Notes:

1. To prevent an erroneous operation, be sure to maintain CE#="H", and set the FERAM in an inactive state
(standby mode) before and after power-on and power-off.

2. Powering on at the intermediate voltage level will cause an erroneous operation; thus, be sure to power up
from 0 V.

3. Enter all signals at the same time as power—on or enter all signals after power—on.

ePower-On and Power-Off Sequences
ISR tyHEL

e
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REVISION HISTORY

Page
Document No. Date Previous | Current Description
Edition Edition
PEDR48V256A-01 Mar. 30, 2010 - - Preliminary edition 1 from PJDR48V256A-05
1 1 Package code name
PEDR48V256A-02 Aug. 26, 2010
145 145 Input Voltage
T T 2.0/0.8 = Vccx0.8/Veex 0.2
PEDR48V256A-03 Dec. 02, 2010 4 4 Input Voltage VIL Vcc x 0.2 = Vcec x 0.15
PEDR48V256A-04 | Mar. 04, 2011 1,24 1,24 |PinnameVDD = VCC .
temperature version = Extended version
PEDR48V256A-05 | Sep. 05, 2011 8.9 89 | OE# wave in Timing chart
10 10 Input signal state in power-on
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NOTICE

1.

The information contained herein can change without notice owing to product and/or technical
improvements. Before using the product, please make sure that the information being referred to is
up-to-date.

The outline of action and examples for application circuits described herein have been chosen as an
explanation for the standard action and performance of the product. When planning to use the product,
please ensure that the external conditions are reflected in the actual circuit, assembly, and program designs.

When designing your product, please use our product below the specified maximum ratings and within the
specified operating ranges including, but not limited to, operating voltage, power dissipation, and operating
temperature.

OKI SEMICONDUCTOR assumes no responsibility or liability whatsoever for any failure or
unusual or unexpected operation resulting from misuse, neglect, improper installation,
repair, alteration or accident, improper handling, or unusual physical or electrical stress
including, but not limited to, exposure to parameters beyond the specified maximum
ratings or operation outside the specified operating range.

Neither indemnity against nor license of a third party’s industrial and intellectual property right, etc. is
granted by us in connection with the use of the product and/or the information and drawings contained
herein. No responsibility is assumed by us for any infringement of a third party’s right which may result
from the use thereof.

The products listed in this document are intended for use in general electronics equipment for commercial
applications (e.g., office automation, communication equipment, measurement equipment, consumer
electronics, etc.). These products are not authorized for use in any system or application that requires
special or enhanced quality and reliability characteristics nor in any system or application where the failure
of such system or application may result in the loss or damage of property, or death or injury to humans.
Such applications include, but are not limited to, traffic and automotive equipment, safety devices,
aerospace equipment, nuclear power control, medical equipment, and life-support systems.

Certain products in this document may need government approval before they can be exported to particular
countries. The purchaser assumes the responsibility of determining the legality of export of these products
and will take appropriate and necessary steps at their own expense for these.

No part of the contents contained herein may be reprinted or reproduced without our prior permission.

Copyright 2010 OKI SEMICONDUCTOR CO., LTD..
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