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MR48V256C

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

GENERAL DESCRIPTION

The MR48V256C 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 MR48V256C 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

e Assingle 2.7 to 3.6V 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/hit

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

28-pin plastic TSOPI (TSOP(1)28-08134-0.55-ZK®6)

PRODUCT FAMILY

Family Access Time Read/Write
: Package
Relative to CE Relative to OE Cycle Time
MR48V256C 70ns 40ns 150ns 28pin TSOPI
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PIN CONFIGURATION

28-pin plastic TSOPI
P-TSOP(1)28-08134-0.55-ZK6

OE# 10 28 [JA10
A11[]2 27 [ CE#
A9[]3 26 []DQ7
A8 [ 4 25 []DQ6
A13[]5 24 []DQ5
WE#[] 6 23 []DQ4
vee 7 22 []DQ3
A14[]8 MR48V256C 21 [C]Vss
A12[]9 20 []1DQ2
A7 [] 10 19 []DQ1
A6 [] 11 18 []DQO
A5 []12 17 []A0
A4[]13 16 []A1
A3 [] 14 15 [C]A2

Note:
Signal names that end with # indicate that the pins are negative-true logic.
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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 FeERAM 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 FeERAM 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 AD Address (input)
The FERAM captures an address at the timing when CE#="L" is established.
3-state data bus (input/output)
DQ7to D . . .
Q710 DQO Outputs data in the read mode, and captures data in the write mode.
Power supply
Vee, V o
cC. Vss Apply the specified voltage to Vcc. Connect Vss to ground.

TRUTH TABLE

Operating Mode CE# WE# OE#
H X X
Standby Mode
X H H
! H L
l L H
Address Latched
L 1 H
L H l
Read Mode L H L
Write Mode L L H

Note:

Having WE# and OE# “L” at the same time is forbidden.
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ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings
P t Symbol Raing Unit Not
arameter mbo n ote
y Min. Max. '

Pin Voltage (Input Signal) VIN -05 Vce +05 \Y;

Pin Voltage (Input/Output Voltage) | VINQ VouTQ -0.5 Vce +0.5 \

Power Supply Voltage Vce -0.5 4.6 \Y,

Storage Temperature N o

(Extended Temperature Version) Tstg 5 125 c

Operating Temperature _ o

(Extended Temperature Version) Topr 40 85 c

Power Dissipation Pp 1,000 mw

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

Allowable Output Current lout +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  (Vss=0V)
Parameter Symbol Min. Max. Unit Note
Power Supply Voltage Vce 2.7 3.6 \% 3.3V typ.
Input High Voltage ViH Vce x0.8 Ve +0.3 \Y 1
Input Low Voltage ViL -0.3 Ve x0.15 V 2
Operating Tempergture (Extended Ta 40 85 °c
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.
3. The voltages are referenced to VSS
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 Vy = Vout = GND, f = 1MHz, and Ta = 25°C
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DC Characteristics
(Under recommended operating conditions)

Parameter Symbol Condition Min. Max. Unit Note
lon =—2 mA \Y, 0.85 — \Y
Output High Voltage Vo on cox
|o|_=2mA — Vch0.15 \Y
Output Low Voltage VoL
Input Leakage Current I — -10 10 MA
Output Leakage Current ILo — -10 10 MA
V|N =0.2V or Vcc—0.2V,
Power Supply Current _
(Standby) |ccs CE# = Vcc—0.2V — 400 UA
loutr = 0 mA
Read Cycle, trc = Min.
Power Supply Current loca | Vin=0.2V or Vee—0.2V, — 10 mA 1
(Operating)
CE# = 0.2V, |OUT =0mA

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).
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AC Characteristics (Read Cycle)

(Under recommended operating conditions)

Parameter Symbol 70 Unit Note
Min. Max.
Address Set-up Time tAVEL 0 — ns
Address Hold Time (CE#) tELAX 10 — ns
CE# High Pulse Width tEHEL 80 — ns
Output Hold Time (CE#) tEHQX 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 teLqQv — 70 ns 1
Output Low Impedance Time (CE#) tEHQX 5 — ns
Output Hold Time (OE#) tGHaX 5 — ns
Output High Impedance Time (OE#) teHQZ — 25 ns
OE# Access Time teLqQv — 70 ns 1
Output Low Impedance Time (OE#) teLax 5 — ns

Notes:

1. The read data is output at the point where all of the maximum values of tg, qv and tg oy are satisfied.
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AC Characteristics (Write Cycle)
(Under recommended operating conditions) Note 1

Parameter Symbol 70 Unit Note
Min. Max.
Address Set-up Time tAVEL 0 — ns
Data Set-up Time (WE#) tDvwWH 40 — ns
Data Set-up Time (CE#) tDVEH 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
Data Hold Time (WE#) twHDX 0 — ns
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Timing Diagrams
eRead cycle, CE# Control Read
P tELE] >
h tELEH 1 tEHEL "
CE#
tavEL tELAX
An Adfiress Valid X Addrpss Valid X
OE# 22\ B \
P teLqv R _lEHaz
JELax, a :[EHQX .
DQ Valid Data Out
Note: WE# = “H”
eRead cycle, OE# Control Read
< tELEL >
A tELEH b tEHEL "
CE# \ 555 R
tavEL tELAX
An Adtiress Valid X Addrpss Valid X
OE#
P tcLav -~ _lcHaz
<lelax, GHOX,
DQ Valid Data Out
Note: WE# = “H”
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e\Write cycle, CE# Control Write
< tELEI R
h tELEH b tEHEL "
CE#
t t
AVEL ELAX
An Ad#iress Valid X Addrpss vaiid X

WE# R Y N

tbveH | tEHDX

DQ Data In

Note: OE# = “H”

o\Write cycle, WE# Control Write

< tELEL >
N tELEH g tEHEL "
CE# R Sl 2
t t
AVEL ELAX
An Adfiress Valid X Addrpss Valid X
WE#
tovwH [twHDX
DQ Data In
SEER: OE#="H’
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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 tervL 100 — ns 1
Power-On Interval Time tvLvH 1 — us 2

Notes:

1. To prevent an erroneous operation, be sure to maintain CE#="H", and set the FeERAM 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

from0 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

tenvL

vk

e tVHEL
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PACKAGE DIMENSIONS
P-TSOP(1)28-08134-0.55-ZK6 |
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NOTES: Package material Epoxy resin
;. II;’EAgaAvggwlIg}?HEiNNDOEEng%'ﬁDEFOTS(I)NI" ?NFEEI?SSE MOLD PROTRUSICN DIEPAD SUPPORT Lead frame material Cu a\loy
PROTRUSION AND CAVITY OFFSET BETWEEN TOP AND BOTTOM CAVITY. Lead finish Sn
3. THE SEATING PLANE IS THE SURFACE WHICH THE PACKAGE IS MOUNTED ON AND GETS IN CONTACTWITH. | |-== 0 MORE THAN 5um
LAPIS Semiconductor Co. Ltd. Package weight (g) 0.237 TYP.
Rev. No./Last Revised 2/Nov. 4, 2012

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity absorbed in
storage. Therefore, before you perform reflow mounting, contact ROHM’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions (reflow method,

temperature and times).
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Edition
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FEDR48V256C-01

Nov. 13, 2013

Final Edition 1
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NOTES

No copying or reproduction of this document, in part or in whole, is permitted without the consent of LAPIS
Semiconductor Co., Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing LAPIS Semiconductor's products (hereinafter
"Products"). If you wish to use any such Product, please be sure to refer to the specifications, which can be
obtained from LAPIS Semiconductor upon request.

Examples of application circuits, circuit constants and any other information contained herein illustrate the
standard usage and operations of the Products. The peripheral conditions must be taken into account when
designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document. However, should
you incur any damage arising from any inaccuracy or misprint of such information, LAPIS Semiconductor shall
bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and examples of
application circuits for the Products. LAPIS Semiconductor does not grant you, explicitly or implicitly, any
license to use or exercise intellectual property or other rights held by LAPIS Semiconductor and other parties.
LAPIS Semiconductor shall bear no responsibility whatsoever for any dispute arising from the use of such
technical information.

The Products specified in this document are intended to be used with general-use electronic equipment or
devices (such as audio visual equipment, office-automation equipment, communication devices, electronic
appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While LAPIS Semiconductor always makes efforts to enhance the quality and reliability of its Products, a
Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the
possibility of physical injury, fire or any other damage caused in the event of the failure of any Product, such as
derating, redundancy, fire control and fail-safe designs. LAPIS Semiconductor shall bear no responsibility
whatsoever for your use of any Product outside of the prescribed scope or not in accordance with the instruction
manual.

The Products are not designed or manufactured to be used with any equipment, device or system which requires
an extremely high level of reliability the failure or malfunction of which may result in a direct threat to human
life or create a risk of human injury (such as a medical instrument, transportation equipment, aerospace
machinery, nuclear-reactor controller, fuel-controller or other safety device). LAPIS Semiconductor shall bear
no responsibility in any way for use of any of the Products for the above special purposes. If a Product is
intended to be used for any such special purpose, please contact a ROHM sales representative before purchasing.
If you intend to export or ship overseas any Product or technology specified herein that may be controlled under
the Foreign Exchange and the Foreign Trade Law, you will be required to obtain a license or permit under the
Law.

Copyright 2013 LAPIS Semiconductor Co., Ltd.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




