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TECHNOLOGIES LTD

2 Megabit CMOS SRAM

FORCE Technologies FTS256S8N

DESCRIPTION:

The FTS256S8N is a Military 256K X 8 high-density,
low-power static RAM module comprised of two
ceramic 128K X 8 monolithic SRAM’s, an advanced
high-speed CMOS decoder and decoupling capacitors
surface mounted on a co-fired ceramic substrate
having side-brazed leads.

The FTS256S8N is available in a 600-mil-wide, 32-pin
dual-in-line package that conforms to the same JEDEC
standard pin configuration as the future four megabit
monolithics.

The FTS256S8N operates from a single +5V supply
and all input and output pins are completely
TTL-compatible. The low standby power of the
FTS256S8N make it ideal for battery-backed

applications. PIN. NAMES
FEATURES: A0 - A17 Address Inputs
1/00 - 1/07 Data In/Out

262,144 by 8 bit configuration

, CE Chip Enable
Access Times: 85%*, 100, 120, 150ns — .
- Faster Speeds Upon Request ﬂE Write Enable
Low Power Dissipation: E Output Enable
40 nW (typ.) standby Vbbp Power (+5V)
375 mW (typ.) operating Vs Ground
2-Volt data retention N.C. No Connect
Fully Static Operation - No clock or refresh
required PIN-OUT DIAGRAM
All inputs and outputs are TTL-compatible . -
= =
600 mil, 32-pin JEDEC standard DIP pinout N.C.oo 1 1e > 2] 32 VDD
A6 2 1d 51 31 A15
* Commercial Only. AT4 3 % % 3 ﬂ7
A12 4 g B 29 WE
FUNCTIONAL BLOCK DIAGRAM A/ 5 = 2 28 Al15
A6 6 = = 27 A8
AS 7 E = 26 A9
v A4 8 14 51 25 Al
= < == = [alN
Sl 2| ReE B
) wn = = AR
ok = = Al 10 51 22 CE
_ o B AQ 12 19 21 21 | /Q7
OF —( o /00 13 |8 51 20 1/06
WE ———C 2 /01 14 12 21 19 1/05
AD—A1E ———— < I /02 15 | =118 1/04
| /0Q— /07 —————— o VSS 16 1g 2l 17 1/03
This document contains information on a product that is currently released 1

to production at FORCE Technologies. FORCE reserves the right to
change products or specifications herein without prior notice.
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TECHNOLOGIES LD

FTS256S8N FORCE Technologies
RECOMMENDED OPERATING RANGE 1 TRUTH TABLE
Symbol Characteristic Min.| Typ. | Max. |Unit Mode CE |IWEI|©E! 1o Pin gupply
Vbp | Supply Voltage 4.5 | 5.0 5.5 \Y urrent
Vin_| Input HIGH Voltage | 2.2 Vop+0.3] VvV Not Selected H | X | X |HIGH-Z |Standby
Vi | Input LOW Voltage |-0.5 0.8 Vv Not Selected X | X | X |HIGH-Z | Standby
C 0 |+25| +70 Dour Disable L |H | H |HIGH-Z | Active
Operating o Read LIH|L|D Active
Ta | | -40 | +25| +85 C ouT
Temperature M/B | -55 | +25 +125 Write L L X DiN Active
H = HIGH L= LOW X = Don't Care
DC OUTPUT CHARACTERISTICS
Symbol Parameter Conditions | Min. | Max.|Unit
Vou | HIGH Voltage |lon = -1.0mA| 2.4 | - \
VoL | LOW Voltage loL = 2.TmA 04|V
CAPACITANCE #: Ta= 25°C, F = 1.0MHz
ABSOLUTE MAXIMUM RATINGS 3 Symbol Parameter Max. | Unit | Condition
Symbol Parameter Max. Unit CaADR | Address Input 35
Tstc | Storage Temperature -65 to + 150 °C Cce | Chip Enable 20
Teias | Temperature Under Bias | -55to +125 °C Cwe | Write Enable 30 pF VIN = OV
Vop | Supply Voltage ! -0.5t0 + 7.0 \ Coe | Output Enable 30
Vo | Input/Output Voltage ! -0.5to Vpp +0.5| V Cyo | Data Input/Output 35
DC OPERATING CHARACTERISTICS: Over operating ranges
C | M/B
Symbol Characteristics Test Conditions TYP. - - - Unit
Min. Max. Min. Max. Min. Max.
Input
IIN Leakage Current VIN = OV to VbD - -10 +10 | -10 +10 | -10 +10 | mMA
Output Vyo = 0V to Vpp, B B B B
lour Leakage Current CE or OE = Vi, or WE = VL 10| +10 10| +10 10 | +10 | m
Active CE = Vi, ViN = Vi or Vi,
lcct Supply Current lout = OmA 30 50 50 60 mA
Operating Cycle = min., Duty = 100%,
Icc2 Supply Current louT = OmA 75 110 110 120 | mA
Full Standby VIN® VDD -0.2V or VIN £ Vss
IsB1 Supply Current +0.2V, CE ® Vpp -0.2V 8 200 400 1000 | mA
Isg2 | Standby Current CE = ViH, VIN = VIH or VIN 3 6 6 6 mA
VoL | Output Low Voltage lout = 2.TmA - 0.4 0.4 0.4 \%
Von | Output High Voltage | lout = -1.0mA - 2.4 2.4 2.4 \Y

* Typical measurements made at +25°C, Cycle = min., Vpp = 5.0V.
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TECHNOLOGIES LTD

FORCE Technologies FTS256S8N
DATA RETENTION CHARACTERISTICS
Symbol Parameter Test Conditions '|'()er3)1 i, ¢ v | Min. I M, Min.M/BMax. Unit
VDR Data Retention Voltage | CE 3 Vpr-0.2V - 2.0 5.5 2.0 5.5 2.0 5.5 \Y
lccor, | Data Retention Supply | v _ 5 gy 4 90 170 700 | m
lccors | Data Retention Supply | v, _ 3.0y 4 100 200 800 | mA
iR | Reition Time - | o 0 0 ns
tR Recovery Time trc = Read Cycle Timing 5 5 5 ms
+ Typical measurement made at +25°C, Cycle = min., Vpp = 5.0V.
AC TEST CONDITIONS
Input Pulse Levels 0V to 3.0V Figure 1. Output Load
Input Pulse Rise and Fall Times 5ns * ** Including Probe and Jig Capacitance. +5V
Input and Output 15V
Timing Reference Levels :
* Transition measured between 0.8V and 2.2V. 1.8KW
Output Load Dout
Load CL Parameters Measured
1 100pF gﬁget?/\tﬂtzaz, toLz, tcHz, toHz, twHz, CL** I 990W
2 5pF | taiz, toiz, tcHz, toHz, twhz, and twiz = =
AC OPERATING CONDITIONS AND CHARACTERISTICS - READ CYCLE: Over operating ranges
No.| Symbol Parameter - 88ns _lOOns _120ns _150ns Unit
Min. Max. Min. Max. Min. Max. Min. Max.
1 tRC Read Cycle Time 85 100 120 150 ns
2 tAA Address Access Time 85 100 120 150 | ns
3 tco Chip Enable to Output Valid 85 100 120 150 | ns
4 tov Output Enable to Output Valid 40 45 50 60 | ns
5 toH Output Hold from Address Change 10 10 10 10 ns
6 tcLz Chip Enable to Output in LOW-Z 4 6 5 5 10 10 ns
7 torz | Output Enable to Output in LOW-Z 4 6 0 0 0 0 ns
8 tcHz | Chip Enable to Output in HIGH-Z 4 6 45 45 50 60 | ns
9 tonz | Output Enable to Output in HIGH-Z 4 6 30 30 35 45 | ns
AC OPERATING CONDITIONS AND CHARACTERISTICS - WRITE CYCLE: Over operating ranges ’
85ns 100ns 120ns 150ns .
No.| Symbol Parameter - - - - Unit
Min. Max. Min. Max. Min. Max. Min. Max.
10 twc Write Cycle Time 85 100 120 150 ns
11 taw Address Valid to End of Write 80 90 105 115 ns
12 tcw Chip Enable to End of Write 80 90 105 115 ns
13 tow Data to Write Time Overlap 35 35 40 50 ns
14 toH Data Hold Time from Write Time 0 0 0 0 ns
15 twp Write Pulse Width 55 65 75 85 ns
16 tAs Address Set-up Time *** 0 0 0 0 ns
17 tAH Address Hold Time 5 5 5 5 ns
18 | twHz | Write Enable to Output in HIGH-Z 4 6 30 30 35 40 | ns
19 | twiz | Write Enable to Output in LOW-Z 4 6 5 5 5 5 ns

*** Valid for both Read and Write Cycles.
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FTS256S8N

FORCE Technologies

DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vg T e e e e e e e e e N S s s s s s s s= ==
READ CYCLE 1: Address Controlled. WE is HIGH. CE and OE are LOW.
tRC
ADDRESS )( )(
tAA
| tOH ———=] toH
DATA I/O PREVIOUS DATA VALID READ DATA VALID
READ CYCLE 2: CE Controlled. WE is HIGH.
twe
ADDRESS )( )(
taw EAH
~——tas | tew -
o PR
S \
OE \
tow toH
DATA I/O HIGH—Z WRITE DATA VALID )— HIGH— 7 e
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TECHNOLOGIES LTD

FORCE Technologies

FTS256S8N

WRITE CYCLE 1: WE Controlled. OF is LOW.

twe
ADDRESS X
Eaw AN —=

E \ /

tew

= tas——|
WE R /
twp twiz

tWHZ (| e T e g
DATA I/O HIGH-2Z WRITE DATA VALID HIGH-2Z

WRITE CYCLE 2: CE Controlled. OE is HIGH.

twe
ADDRESS )(
Eaw tap
tas tew
CE \ \\ }l
WE N\ /
tow tDH
DATA I/O HIGH-Z WRITE DATA VALID )— HIGH — 7 e
WAVEFORM KEY
Data Valid Transition from Transition from Data Undefined

HIGH to LOW LOW to HIGH or Don’t Care
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FTS256S8N FORCE Technologies

ORDERING INFORMATION

FT S 286 S 3 N — XX X

PREFIX TYPE MEMORY DESIG MWE\%QSY PACKAGE SPEED GRADE

DEPTH

C COMMERCIAL 2*—+70°C
I INDUSTRIAL —40°—+85C
M MILITARY —55"—+125C
B MIL—PROCESSED —55—-+125C
85 85ns (COMMERCIAL ONLY)
19 199ns
12 12@0ns
15 150ns

{ CERAMIC SIDE BRAZED PACKAGE

{ MEMORY MODULE WITH SUPPORT LOGIC

|

1

CMOS SRAM

NOTES:

1. All voltages are with respect to Vss.
2. -2.0V min. for pulse width less than 20ns (ViL min. = -0.5V at DC level).

3. Stresses greater than those under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect reliability.

4. This parameter is guaranteed and not 100% tested.

vl

. Transition is measured at the point of £ 500mV from steady state voltage.

6. When OE and CE are LOW and WE is HIGH, 1/O pins are in the output state, and input signals of opposite
phase to the outputs must not be applied.

7. The outputs are in a high impedance state when WE is LOW.

MECHANICAL DRAWING

i 1.660+.017

| I 7 f e

400 MAX. n LD:DJ

.D50+.010

L seoos 710+ 002

600+.010 —=

109 TYP. ’H‘ 050+.903
.080+.008 018£.003

1.500+.005
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Ashley Crt, Henley,

Marlborough, Wilts, SN8 3RH UK
Tel: +44(0)1264 731200
Fax:+44(0)1264 731444

TE CHNOLOGIES LTD info@forcetechnologies.co.uk

tech@forcetechnologies.co.uk

sales@forcetechnologies.co.uk

www.for cetechnol ogies.co.uk

Unless otherwise stated in this SCD/Data sheet, Force Technologies Ltd reserve the right to make changes, without notice, in the products, Includ
-ing circuits, cells and/or software, described or contained herein in order to improve design and/or performance. Force Technologies resumes no
responsibility or liability for the use of any of these products, conveys no licence or any title under patent, copyright, or mask work to these

products, and makes no representation or warranties that that these products are free from patent, copyright or mask work infringement, unless
otherwise specified.

Life Support Applications
Force Technologies products are not designed for use in life support appliances, devices or systems where malfunction of a Force Technologies
product can reasonably be expected to result in a personal injury. Force Technologies customers using or selling Force Technologies products

for use in such applications do so at their own risk and agree to fully indemnify Force Technologies for any damages resulting from such
improper use or sale.

All trademarks acknowledged Copyright Force Technologies Ltd 2005




