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Features

W 4,096 Bit Bytewide Nonvolatile Ferroelectric RAM
Organized as 512 x 8
W CMOS Technology with Integrated Ferroelectric Storage Cells
W Fully Synchronous Operation
- 250ns Read Access
- 500ns Read/Write Cycle Time
- Minimum of 108 Endurance Cycles
B On Chip Data Protection Circuit
W 10 Year Data Retention without Power

Description

The FM 1208S is a bytewide ferroelectric RAM, or FRAM®
product organized as 512 x 8. FRAM memory products from Ramtron
combine the read/write characteristics of semiconductor RAM with
the nonvolatile retention of magnetic storage.

This product is manufactured in a 1.5 micron Si gate CMOS
technology with the addition of integrated thin film ferroelectric
storage cells developed and patented by Ramtron.

FM 1208S FRAM® Memory

4,096-Bit Nonvolatite Ferroeleciric RAM
Product Specification

W Single 5 Volt £10% Supply

W Low Power Consumption
- Active Current: 10mA
- Standby Current: 100pA

m CMOS/TTL Compatible I/O Pins

M 24 Pin Ceramic/Plastic DIP and Skinny DIP, and
Plastic SOP Packages

W 0 to 70°C Ambient Operating Temperature Range

The ferroelectric cells are polarized on each read or write cycle,
therefore no special store recall sequence is required. The memory is
always static and nonvolatile.

Ramtron's FRAM products operate from a single +5 volt power
supply and are TTL/CMOS compatible on all inputs and outputs. The
FM 1208S utilizes the JEDEC standard bytewide SRAM pinout.
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Pin Configuration

A, 01~ 2ahvee
Ag 2 2311 Ag
As 03 221 NG*
A, 4 211 WE
Ay 5 201 0E
A, 6 1901 NG
A 07 18] CE
A8 170 10
110 19 161 110¢
110, 010 1501 1105
110, [ 11 1401 1104
GND [ 12 1300 10,

* Must be Unconnected or Tied to GND

Ramtron reserves the right to change or discontinue this product without notice.
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Pin Names Absolute Maximum Ratings
(Beyond Which Permanent Damage Could Result}
Pin Names Function Description Ratings
Ap-Ag Address Inputs Ambient Storage or 010 70°C
QOperating Temperature to
1/0g-1/0 7 Data Input/Qutput Guarantee Nonvolatility
— of Stored Dat
CE Chip Enable Input r 2
— Voltage on Any Pin with -1.0to +7.0V
WE Write Enable Input Respact to Graund *
O Output Enable Input
Vee +5 Volts AC Conditions of Test
GND Ground
AC Conditions Test
NC No Connect
Input Pulse Levels Oto3V
Input Rise and Fall Time 10ns
Input and Qutput Timing Levels 1.5V
OQutput Load 1 TTL Gate and
€, =50pF
Capacitance
Ty = 25°C, f = L.OMHz, Vo = 5V
Parameter Description Max Test Condition
Cio™ Input/Output Capacitance 8pF Vijo=0V
e Input Capacitance 6pF Vio=0V
(1) This parameter is periodically sampled and not 100% tested.
DC Operating Conditions
Ty = 0° to 70°C Unless Otherwise Noted
Symbol Parameters Min Max Test Condition
Vee Power Supply Voltage 475V 5.25V
lgeq Power Supply Current - Active 10mA Vg = Max, CE and OF Cycling at Minimum Cycle Time
WE = V¢, CMOS Input Levels and I/Os Unloaded
loe2 Power Supply Current - Standby 100pA | Vg = Max, CE = Vgg
Other Inputs Can Cycle at Minimum Cycle Time
I Input Leakage Current 10pA Vin=GND to Vgg
loL Output Leakage Current 10pA Vour = GND to Vg
ViL Input Low Voltage -1v 0.8v
ViH Input High Voltage 2.0V Veg +1V
VoL Output Low Voitage 0.4V loL = 4.2mA
Vou Qutput High Voltage 24V IgH= -2mA
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Truth Table
CE WE OE Function
H X X Standby/Precharge
N X X Latch Address
L H L Read
L L X Write
Theory of Operation

The FM 12085 memory uses a two transistor, two capacitor

memory structure illustrated below.

The FRAM memory utilizes the bistable characteristic of the

ferroelectric cell to store data.

During 4 write operation, data is transferred from the /O pins
to the bit lines. When the word line pass transistor is enabled and

the common plate is pulsed, the data will be stored by polarizing
the ferroelectric cell in one of two states. To read data, the pass

transistor is enabled and the sense amplifier senses the difference
in polarization of the ferroelectric cells to determine the stored
data state. Since the read operation is destructive, the data is then
automatically rewritten back to the ferroelectric cell by switching
the polarization. The memory can be cycled up to 108 cycles
without degrading the data retention characteristics of the
memory.

Dual Memory Capacitor Cell
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Read Cycle

The FRAM memory operates synchronously using the CE

maximum access time t¢g after the beginning of the read cycle.

signal as the clock. The memory read cycle time tgc is measured ~ The OE signal is used to gate the data to the 1/O pins. It must be

between falling edges of CE. The CE signal must be active for time  enabled time to prior to the time data is required on the /O pins.

tca. The memory requires a minimum precharge time tpe to

precharge the internal busses hetween operations. ¢
The memory latches the address internally on the falling edge ty;7 from the CE signal or time tey; from the OF signal. The WE

of CE. The address data must meet a minimum setup time t,s and  signal should be high during the entire read operation.

hold time t4; relative to a clock edge. Read data is valid a

Output data remains valid on the outputs until disabled by either
the rising edge of OE or CE. The output becomes high-Z after time

Read Cycle Timing
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Read Cycle AC Parameters
Ty = 0° to 70°C, Ve = 5V £ 10% Unless Otherwise Noted

JEDEC Min | Max

Symbol Parameter Symbol 250 Unit
tpe Read Cycle Time tELEL 500 ns
tca Chip Enable Active Time TELEH | 250 |10,000| ns
tpe Precharge Time tEHEL | 250 ns
tas Address Setup Time T AVEL 0 ns
LY\ Address Hold Time t ELAX 30 ns
tee Chip Enable Access Time t ELQV 250 ns
toe Output Enable Access Time t oLav 30 ns
tyz Chip Enable to Output High-Z Y EHQZ 45 ns
toHz Output Enable to Output High-Z t gHQZ 35 ns
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Write Cycle
The FM 1208S operates synchronously using the CE signal as The data must be valid on the 170 pins time t prior to the
a clock. The memory write cycle time ty is measured between rising edge of WE and held time tpy after WE. WE must be stable

falling edges of CE. The CE signal must be active for time tc,. The time typ prior to the rising edge of CE. The OF signal must disable
memory requires a minimum precharge time tpc to precharge the  the chip outputs time toy; prior to placing data on the /O pins to
internal busses between operations. prevent a data conflict.

The memory latches the addresses internally on the falling
edge of CE. The address data must meet a minimum setup time tyg
and hold time t, relative to the clock edge.

Write Cycle Timing
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Write Cycle AC Parameters
Ta=0°to 70°C, V¢ = 5V 1 10% Unless Otherwise Noted
Min | Max
Symbol Parameter JEDEC Unit
Symbol 250

twe Write Cycle Time teLEL 500 ns
tea Chip Enable Active Time YELEH | 250 (10,000 ns
tpg Precharge Time YEHEL 250 ns
tas Address Setup Time tAvEL 0 ns
tan Address Hold Time te ax 30 ns
twp Write Enable Pulse Width twiwH | 80 ns
tps Data Setup Time tovwn | 80 ns
tpH Data Hold Time twHDX 5 ns
tonHz Output Enable to Output High-Z toHOz 35 ns
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Power-Downy/Power-Up Conditions

Care must be taken during power sequencing to prevent data
loss resulting from memory operations during out of spec voltage
conditions. This is managed by detecting power failure with suffi-
cient time to disable memory operation time tpp, prior to Ve
reaching its lower specification, +4.5 volts. During power up, the
memoty operation should be disabled until time tgpc after Ve
reaches its operating voltage, +4.5 volts.

The memory has an on-chip data protection circuit which pre-
vents memory operation when V. is less than +2.5 volts. This will

protect the data in CMOS systems where the system control logic
continues to function to +2.5 volts. However, external circuitry is
required to force CE to a high level in systems with control logic
that does not operate to +2.5 volts to prevent false memory opera-
tions from being initiated by the system control logic during this
unspecified voltage range. There are 4 number of precision DC

voltage detector circuits available to implement this function.

Power-Down/Power-Up Conditions

<« tpp >
Vee 1
4.5V 45V
2.5V 25V
ov ov

-«—— On-Chip Data Protection —»

e— tec

e

l«—— logic Protection 5]
Area

Power-Down/Power-Up AC Parameters

Symbol Parameter Min | Max Unit
tep Control Signals Stable to Power-Down 250 ns
tRec Power-Up to Operation 250 ns
tRR Power-Up Ramp Rate {0-5V) 100 us
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Packaging Information

Dimensions in Inches (Millimeters)
Package Type FM 1208S 24-Pin
A B 4 ]
Ceramic DIP D § 1.200 (30.48) 0.595 (15.113) 0,600 (15.24) 0.100 (2.54)
Ceramic Skinny DIP DS 2 1.200 (30.48) 0.295 {7.49) 0.300 (7.62) 0.100 (2.54)
Plastic DIP P g 1.250 (31.75) 0.540 (13.72) 0.600 (15.24) 0.150 (3.81)
Plastic Skinny DIP PS 4 1.185 (30.10) 0.260 (6.60) 0.300 (7.62) 0.130 (3.30)
Plastic SOP S 8 0.614 {15.59) 0.300 (7.62) 0.416 (10.57) 0.094 (2.34)
0.598 (15.19) 0.287 (7.29) 0.398 (10.11) 0.090 (2.29)
“ A i A I
) Ceramic (C)/Plastic (P} B B
DIP/Skinny DIP
o 1
P s e = [ s s o Pin1 HEHB
| — | b e e e
) — J—‘L Seating Plane 0032 }3 o 7»1 ‘ I
! 0,080 (1.27 - «omg 0.48) - 0012 (0.30
P:0.015 }o.ss}

o018
0.457)

l+—0.100
{2.54)

—

0.013{0.33 0.004 (0.10,

i

——
0.030 (0.76)
o o; 0{0.254)

Typ 0.050 (1.27)

0.0125 0.3173
T F 0.0091 {0.231

< 0.040 (1.02}
0.015 (0.38}

* }
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Ordering Information

FM 12085 - 250 D C

\—i Commercial Temperature Range (0 to 70°C)

Package Type (24-Pin)

D - Ceramic DIP

DS - Ceramic Skinny DIP
P - Plastic DIP

PS - Plastic Skinny DIP
$ - Plastic SOP

Access Time {ns)
250

Memory Configuration
1208 512 x 8 Nonvolatile Memory

Ramtron Ferroelectronic Memory

Ramtron International Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in a Ramtron product,
nor does it convey or imply any license under patent or other rights.
FRAM is a Registered Trademark of Ramtron International Corporation. © Copyright 1992 Ramtron International Corporation.
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