
  

 

 
 

 

 Low Power CMOS
 TTL Compatible Inputs and Outputs
 Built in Decoupling Caps and Multiple Ground Pins 

for Low Noise Operation
 

Devices are upgradeable to 512Kx32
 
 
 

 

 

 Access Times of 15, 17, 20, 25, 35, 45, 55ns
 MIL-STD-883 M5004 Devices Available
 Packaging

• 66 pin, PGA Type, 1.075" square, Hermetic 
Ceramic HIP

• 68 lead, 40mm CQFP (G4T)1, 3.56mm (0.140") 
 

• 68 lead, 22.4mm CQFP (G2U), 3.56mm (0.140"), 
 

• 68 lead, 22.4mm (0.880") square, CQFP (G2L), 
5.08mm (0.200") high 

 Organised as 128Kx32; User Confi gurable as 
256Kx16 or 512Kx8

 Commercial, Industrial and Military Temperature 
Ranges

 5 Volt Power Supply

Pin DescriptionTop View

Block Diagram

FIGURE 1 – PIN CONFIGURATION FOR FTS128K32N-XH1X

WE#1 CS#1 CS#2 CS#3 CS#4WE#4WE#3WE#2

128K x 8 128K x 8 128K x 8 128K x 8

OE#
A0-16

I/O 0-7 I/O 24-31I/O 16-23I/O 8-15

8 8 8 8

I/O0-31 Data Inputs/Outputs
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Block Diagram

FIGURE 2 – PIN CONFIGURATION FOR FTS128K32-XG4TX

FIGURE 3 – PIN CONFIGURATION FOR FTS128K32-XG2UX AND FTS128K32-XG2LX
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I/O0-31 Data Inputs/Outputs
A0-16 Address Inputs
WE1-4# Write Enables
CS1-4# Chip Selects
OE# Output Enable
VCC Power Supply
GND Ground
NC Not Connected

I/O0-31 Data Inputs/Outputs
A0-16 Address Inputs
WE1-4# Write Enables
CS1-4# Chip Selects
OE# Output Enable
VCC Power Supply
GND Ground
NC Not Connected
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DC CHARACTERISTICS
VCC = 5.0V, VSS = 0V, -55°C ≤ TA ≤ +125°C

Parameter Sym Conditions -15 -17 -20 -25 Units
Min Max Min Max Min Max Min Max

Input Leakage Current ILI VCC = 5.5, VIN = GND to VCC 10 10 10 10 μA
Output Leakage Current ILO CS# = VIH, OE# = VIH, VOUT = GND to VCC 10 10 10 10 μA
Operating Supply Current ICC CS# = VIL, OE# = VIH, f = 5MHz, VCC = 5.5 600 600 600 600 mA
Standby Current ISB CS# = VIH, OE# = VIH, f = 5MHz, VCC = 5.5 80 80 80 60 mA
Output Low Voltage VOL IOL = 8mA, VCC = 4.5 0.4 0.4 0.4 0.4 V
Output High Voltage VOH IOH = -4.0mA, VCC = 4.5 2.4 2.4 2.4 2.4 V

Characteristic Sym Conditions Min Typ Max Units

Data Retention Voltage
Data Retention Quiescent Current

VCC
ICCDR

VCC = 2.0V
CS ³ VCC -0.2V

2
-

-
1

-
2

V
mA

Chip Disable to Data Retention Time (1)
Operation Recovery Time (1)

TCDR
TR

VIN ³ VCC -0.2V
or VIN   0.2V

0
TRC

- -
-

ns
ns

NOTE: Parameter guaranteed, but not tested.

DATA RETENTION CHARACTERISTICS (For FTS128K32L-XXX Only)
-55°C ≤ TA ≤ +125°C, -40°C ≤ TA ≤ +85°C

Parameter Symbol Min Max Unit
Operating Temperature TA -55 +125 °C
Storage Temperature TSTG -65 +150 °C
Signal Voltage Relative to GND VG -0.5 VCC+0.5 V
Junction Temperature TJ 150 °C
Supply Voltage VCC -0.5 7.0 V

TRUTH TABLEABSOLUTE MAXIMUM RATINGS

RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Min Max Unit
Supply Voltage VCC 4.5 5.5 V
Input High Voltage VIH 2.2 VCC + 0.3 V
Input Low Voltage VIL -0.5 +0.8 V
Operating Temp (Mil) TA -55 +125 °C

CS OE WE Mode Data I/O Power
H X X Standby High Z Standby
L L H Read Data Out Active
L X L Write Data In Active
L H H Out Disable High Z Active

CAPACITANCE
TA = +25°C

Parameter Symbol Conditions Max Unit
OE# capacitance COE VIN = 0V, f = 1.0 MHz 50 pF
WE1-4# capacitance
HIP (PGA) H1

CWE VIN = 0V, f = 1.0 MHz
20

pF

CQFP G4T 50
CQFP G2U/G2L 20
CS1-4# capacitance CCS VIN = 0V, f = 1.0 MHz 20 pF
Data# I/O capacitance CI/O VI/O = 0V, f = 1.0 MHz 20 pF
Address input capacitance CAD VIN = 0V, f = 1.0 MHz 50 pF

This parameter is guaranteed by design but not tested.    

Parameter Sym Conditions -35 -45 -55 Units
Min Max Min Max Min Max

Input Leakage Current ILI VCC = 5.5, VIN = GND to VCC 10 10 10 μA
Output Leakage Current ILO CS# = VIH, OE# = VIH, VOUT = GND to VCC 10 10 10 μA
Operating Supply Current ICC CS# = VIL, OE# = VIH, f = 5MHz, VCC = 5.5 600 600 600 mA
Standby Current ISB CS# = VIH, OE# = VIH, f = 5MHz, VCC = 5.5 60 60 60 mA
Output Low Voltage VOL IOL = 8mA, VCC = 4.5 0.4 0.4 0.4 V
Output High Voltage VOH IOH = -4.0mA, VCC = 4.5 2.4 2.4 2.4 V

NOTE: DC test conditions: VIH = VCC -0.3V, VIL = 0.3V
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AC CHARACTERISTICS
VCC = 5.0V, GND = 0V, -55°C ≤ TA ≤ +125°C

FIGURE. 4 – AC TEST CIRCUIT

Notes:
VZ is programmable from -2V to +7V.
IOL & IOH programmable from 0 to 16mA.
Tester Impedance Z0 = 75 ý.
VZ is typically the midpoint of VOH and VOL.
IOL & IOH are adjusted to simulate a typical resistive load circuit.
ATE tester includes jig capacitance.

AC Test Conditions
Parameter Typ Unit
Input Pulse Levels VIL = 0, VIH = 3.0 V
Input Rise and Fall 5 ns
Input and Output Reference Level 1.5 V
Output Timing Reference Level 1.5 V

Parameter
Write Cycle

Symbol -15 -17 -20 -25 -35 -45 -55 Units
Min Max Min Max Min Max Min Max Min Max Min Max Min Max

Write Cycle Time tWC 15 17 20 25 35 45 55 ns
Chip Select to End of Write tCW 14 14 15 20 25 30 45 ns
Address Valid to End of Write tAW 14 15 15 20 25 30 45 ns
Data Valid to End of Write tDW 10 10 12 15 20 25 25 ns
Write Pulse Width tWP 14 14 15 20 25 30 45 ns
Address Setup Time tAS 0 0 0 0 0 0 0 ns
Address Hold Time tAH 0 0 0 0 0 0 0 ns
Output Active from End of Write tOW1 3 3 3 3 4 4 4 ns
Write Enable to Output in High Z tWHZ1 10 10 12 15 20 25 25 ns
Data Hold Time tDH 0 0 0 0 0 0 0 ns

Parameter
Read Cycle

Symbol -15 -17 -20 -25 -35 -45 -55 Units
Min Max Min Max Min Max Min Max Min Max Min Max Min Max

Read Cycle Time tRC 15 17 20 25 35 45 55 ns
Address Access Time tAA 15 17 20 25 35 45 55 ns
Output Hold from Address Change tOH 0 0 0 0 0 0 0 ns
Chip Select Access Time tACS 15 17 20 25 35 45 55 ns
Output Enable to Output Valid tOE 10 10 12 15 20 25 30 ns
Chip Select to Output in Low Z tCLZ1 3 3 3 3 3 3 3 ns
Output Enable to Output in Low Z tOLZ1 0 0 0 0 0 0 0 ns
Chip Disable to Output in High Z tCHZ1 12 12 12 12 15 20 20 ns
Output Disable to Output in High Z tOHZ1 12 12 12 12 15 20 20 ns

1.  This parameter is guaranteed by design but not tested.

1.  This parameter is guaranteed by design but not tested.

AC CHARACTERISTICS
VCC = 5.0V, GND = 0V, -55°C ≤ TA ≤ +125°C
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FIGURE 5 – TIMING WAVEFORM - READ CYCLE

FIGURE 7 – WRITE CYCLE - CS# CONTROLLED

WRITE CYCLE 2, CS# CONTROLLED

CS#

WE#

READ CYCLE 2 (WE# = VIH)

CS#

OE#

READ CYCLE 2, (CS# = OE# = VIL, WE# = VIH)

WRITE CYCLE 2, CS# CONTROLLED

CS#

WE#

FIGURE 6 – WRITE CYCLE - WE# CONTROLLED
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                66 PIN, PGA TYPE, CERAMIC HEX-IN-LINE PACKAGE, )

4.60 (0.181)
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                 68 LEAD, CERAMIC QUAD FLAT PACK, CQFP (G2U)

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES

25.15 (0.990) ± 0.25 (0.010) MAX

22.36 (0.880) ± 0.25 (0.010) MAX

20.31 (0.800) REF

0.38 (0.015) ± 0.05 (0.002)

1.27 (0.050) TYP

5.10 (0.200) MAX

0.25 (0.010) ± 0.10 (0.002)

24.0 (0.946)
± 0.25 (0.010)

0.23 (0.009) REF

R 0.127
(0.005)

2O / 9O

1.01 (0.040)
± 0.13 (0.005)

1.37 (0.054) MIN          0.004

          68 LEAD, CERAMIC QUAD FLAT PACK, CQFP (G2L)

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES

0.940" TYP
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 LEAD FINISH:
  Blank = Gold plated leads
  A = Solder dip leads

 DEVICE GRADE:
  Q = MIL-STD-883 Compliant
  M = Military Screened  -55°C to +125°C
   I = Industrial -40°C to +85°C
  C = Commercial 0°C to +70°C

 PACKAGE TYPE:
  H1 = 1.075" sq. Ceramic Hex-In-line Package, 
  G2U = 22.4mm Ceramic Quad Flat Pack, CQFP 
  G2L = 22.4mm Ceramic Quad Flat Pack, CQFP 
   
  
 
 
 ACCESS TIME (ns)

 IMPROVEMENT MARK:
  N = No Connect at pin 8, 21, 28 and 39 in HIP for Upgrades
  L = Low Power*

 ORGANISATION, 128Kx32
   User confi gurable as 256Kx16 or 512Kx8

 SRAM

                                                                     FORCE TECHNOLOGIES

ORDERING INFORMATION

FT S    128K 32 X - XXX X X X

* Low Power Data Retention only available in G2U, G2L, PackageTypes
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Ashley Crt, Henley,
Marlborough, Wilts, SN8 3RH UK
Tel: +44(0)1264 731200
Fax:+44(0)1264 731444
E-mail
sales@forcetechnologies.co.uk

www.forcetechnologies.co.uk

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 2006

 
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 these products are free f rom patent, copyright or mask work infringement, unless 
otherwise specified.  
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