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TECHNOLOGIES FT28HC256
Parallel EEPROM 256K (32K x 8)

Features
¢ Fast Read Access Time — 70 ns ¢ Hardware and Software Data Protection
¢ Automatic Page Write Operation ¢ DATA Polling for End of Write Detection
— Internal Address and Data Latches for 64 Bytes ¢ High Reliability CMOS Technology
— Internal Control Timer — Endurance: 10* or 10° Cycles
* Fast Write Cycle Times — Data Retention: 10 Years
— Page Write Cycle Time: 3 ms or 10 ms Maximum ¢ Single 5V +10% Supply
- 1 to 64-byte Page Write Operation ¢ CMOS and TTL Compatible Inputs and Outputs
* Low Power Dissipation ¢ JEDEC Approved Byte-wide Pinout
— 80 mA Active Current ¢ Military and Industrial Temperature Ranges

— 3 mA Standby Current

1. Description

The FT28HC256 is a high-performance electrically erasable and programmable read-only memory. Its 256K
of memory is organised as 32,768 words by 8 bits. Manufactured with advanced nonvolatie CMOS
technology, the FT28HC256 offers access times to 70 ns with power dissipation of just 440 mW. When the
FT28HC256 is deselected, the standby current is less than 5 mA.

The FT28HC256 is accessed like a Static RAM for the read or write cycle without the need for external
components. The device contains a 64-byte page register to allow writing of up to 64 bytes simultaneously.
During a write cycle, the address and 1 to 64 bytes of data are internally latched, freeing the addresses and data
bus for other oper-ations. Following the initiation of a write cycle, the device will automatically write the latched
data using an internal control timer. The end of a write cycle can be detected by DATA Polling of 1/07. Once
the end of a write cycle has been detected a new access for a read or write can begin.

The FT28HC256 has additional features to ensure high quality and manufacturability. The device utilises internal
error correction for extended endurance and improved data retention characteristics. An optional software
data protection mechanism is available to guard against inadvertent writes. The device also includes an
extra 64 bytes of EEPROM for device identification or tracking.
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2. Pin Configurations

Pin Name Function
AO - A14 Addresses
CE Chip Enable
OE Output Enable
WE Write Enable
1/00 - /07 Data Inputs/Outputs
NC No Connect
DC Don’t Connect
2.1 28-lead SBDIP/Flatpack 2.2 32-pad LCC
N$$o8pe
<< <O>E<
OO0nNOMOn
<t O AN - g 5 8
A6C]5 ¢} 29 [1 A8
A5C]6 28 [1A9
A14 1 28[Ivce A4Ll7 27 O A1
A12]2 27 [IWE A3[C]8 26 [INC
A7T]3 26 [1A13 A2 9 251 OE
Tl s NI et
A0 11 23[0CE
Ad]6 23 1AM NC 12 22 [11/07
A3[]7 22 [10E 100 C] 13 21 [11/06
A2[]8 211A10 Towon~oog9
A1C]9 20[1CE OO0 OO0 O
A0 10 191107 568628838
100 | 11 18 [11/06 --6 ===
/0112 17 [ /05
1102 13 16 [ 1/04
GND [ 14 15[ 1/03
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3. Block Diagram
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VCC _ » DATA INPUTS/OUTPUTS
GND —» ~1/00 - Y07
EYTYYYY
@ e _ >
OE OF. CE AND WE DATA LATCH
WE LOGIC INPUT/OUTPUT
CE — BUFFERS
—| Y DECODER > Y-GATING
ADDRESS >
INPUTS | « DECODER | 5|_CELL MATRIX
., IDENTIFICATION

4. Device Operation

4.1 Read

4.2 Byte Write

4.3 Page Write

4.4 DATA Polling

The FT28HC256 is accessed like a Static RAM. When CE and OE are low and WE is high, the
data stored at the memory location determined by the address pins is asserted on the outputs.
The outputs are put in the high impedance state when either CE or OE is high. This dual-line
control gives designers flexibility in preventing bus contention in their system.

A low pulse on the WE or CE input with CE or WE low (respectively) and OE high initiates a
write cycle. The address is latched on the falling edge of CE or WE, whichever occurs last.
The data is latched by the first rising edge of CE or WE. Once a byte write has been started it
will automatically time itself to completion. Once a programming operation has been initiated
and for the duration of t,,, a read operation will effectively be a polling operation.

The page write operation of the FT28HC256 allows 1 to 64 bytes of data to be written into the
device during a single internal programming period. A page write operation is initiated in the
same manner as a byte write; the first byte written can then be followed by 1 to 63 additional
bytes. Each successive byte must be written within 150 ps (g, ¢) of the previous byte. If the
tg c limit is exceeded the FT28HC256 will cease accepting data and commence the internal
programming operation. All bytes during a page write operation must reside on the same page
as defined by the state of the A6 - A14 inputs. That is, for each WE high to low transition dur-
ing the page write operation, A6 - A14 must be the same.

The A0 to A5 inputs are used to specify which bytes within the page are to be written. The
bytes may be loaded in any order and may be altered within the same load period. Only bytes
which are specified for writing will be written; unnecessary cycling of other bytes within the
page does not occur.

The FT28HC256 features DATA Polling to indicate the end of a write cycle. During a byte or
page write cycle an attempted read of the last byte written will result in the complement of the
written data to be presented on I/O7. Once the write cycle has been completed, true data is
valid on all outputs, and the next write cycle may begin. BATA Polling may begin at anytime
during the write cycle.
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45Toggle Bit

In addition to DATA Polling the FT28HC256 provides another method for determining the end
of a write cycle. During the write operation, successive attempts to read data from the device
will result in 1/06 toggling between one and zero. Once the write has completed, 1/06 will stop
toggling and valid data will be read. Testing the toggle bit may begin at any time during the
write cycle.

4.6 Data Protection
If precautions are not taken, inadvertent writes to any 5-volt-only nonvolatile memory may
occur during transition of the host system power supply. The devices incorporate both hard-
ware and software features that will protect the memory against inadvertent writes.

4.6.1 Hardware Protection
Hardware features protect against inadvertent writes to the FT28HC256 in the following ways:
(a) Ve sense — if V¢ is below 3.8V (typical) the write function is inhibited; (b) V. power-on
delay — once V¢ has reached 3.8V the device will automatically time out 5 ms typical) before
allowing a write; (c) write inhibit — holding any one of OE low, CE high or WE high inhibits write
cycles; and (d) noise filter — pulses of less than 15 ns (typical) on the WE or CE inputs will not
initiate a write cycle.

4.6.2 Software Data Protection
A software controlled data protection feature has been implemented on the FT28HC256.
When enabled, the software data protection (SDP), will prevent inadvertent writes. The SDP
feature may be enabled or disabled by the user; the FT28HC256 is shipped from Force with
SDP disabled.

SDP is enabled by the host system issuing a series of three write commands; three specific
bytes of data are written to three specific addresses (refer to “Software Data Protection” algo-
rithm). After writing the 3-byte command sequence and after t, the entire FT28HC256 will be
protected against inadvertent write operations. It should be noted, that once protected the host
may still perform a byte or page write to the FT28HC256. This is done by preceding the data to
be written by the same 3-byte command sequence.

Once set, SDP will remain active unless the disable command sequence is issued. Power
transitions do not disable SDP and SDP will protect the FT28HC256 during power-up and
power-down conditions. All command sequences must conform to the page write timing spec-
ifications. It should also be noted that the data in the enable and disable command sequences
is not written to the device and the memory addresses used in the sequence may be written
with data in either a byte or page write operation.

After setting SDP, any attempt to write to the device without the three byte command
sequence will start the internal write timers. No data will be written to the device; however, for
the duration of t,¢, read operations will effectively be polling operations.

4.7 Device Ildentification

An extra 64 bytes of EEPROM memory are available to the user for device identification. By
raising A9 to 12V £ 0.5V and using address locations 7FCOH to 7FFFH the additional bytes
may be written to or read from in the same manner as the regular memory array.

4.8 Optional Chip Erase Mode

The entire device can be erased using a 6-byte software code. Please see “Software Chip
Erase” application note for details.
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5. DC and AC Operating Range

FT28HC256-70 FT28HC256-90 FT28HC256-12
Operating Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C
Temperature (Case) Mil. -55°C - 125°C -55°C - 125°C
Ve Power Supply 5V £10% 5V £10% 5V £10%
6. Operating Modes
Mode CE OE WE 110
Read Vic Vi Vin Dour
Write® Vi Viu Vi Din
Standby/Write Inhibit Viu XM X High Z
Write Inhibit X X Viy
Write Inhibit X Vi X
Output Disable X Viu X High Z
Chip Erase Vi V@ Vi High Z
Notes: 1. XcanbeV orV,,.
2. Refer to AC programming waveforms.
3. V,=12.0V+0.5V.
7. Absolute Maximum Ratings*
Temperature under Bias ...........cc.ccceevueuennnse. -55°C to +125°C *NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-
Storage Temperature ...........cccocceviiieeenieenns -65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any
All Input Voltages other conditions beyond those indicated in the
(including NC Pins) operational sections of this specification is not
with Respect to Ground ..........cccceevvevieiiennienns -0.6V to +6.25V implied. Exposure to absolute maximum rating
conditions for extended periods may affect
All Output Voltages device reliability
with Respect to Ground ............cccccevnnnne -0.6V to V¢ + 0.6V
Voltage on OE and A9
with Respect to Ground ............cccceeiiieiiiinennes -0.6V to +13.5V
8. DC Characteristics
Symbol Parameter Condition Min Max Units
I Input Load Current Vin=0VtoVge+ 1V 10 pA
lLo Output Leakage Current Vio=0Vto Vg 10 HA
— FT28HC256-90, -12 3 mA
Isg1 Ve Standby Current TTL CE =2.0Vto Ve
FT28HC256-70 60 mA
lsgo V¢ Standby Current CMOS | CE = V¢ - 0.3V to V¢ | FT28HC256-90, -12 300 pA
lCC VCC ACt|Ve CUI’I’ent f = 5 MHZ, IOUT = O mA 80 mA
Vi Input Low Voltage 0.8 \%
Viy Input High Voltage 2.0 \
VoL Output Low Voltage lop =6.0mA 0.45 \
Vo Output High Voltage lop=-4 mA 24 \Y
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9. AC Read Characteristics

FT28HC256-70 FT28HC256-90 FT28HC256-12
Symbol Parameter Min Max Min Max Min Max Units
tacc Address to Output Delay 70 90 120 ns
tee CE to Output Delay 70 90 120 ns
toe® OE to Output Delay 0 35 0 40 0 50 ns
tor @@ CE or OE to Output Float 0 35 0 40 0 50 ns
‘ Output Hold from OE, CE or Address, 0 0 0 ns
OH whichever occurred first
10. AC Read Waveforms(@®®)
ADDRESS ADDRESS VALID
CE
tce >
OE toge —
L ety ¥
oy
“ tacc "
OUTPUT HIGH 2 OUTPUT VALID [—>—

Notes: 1. CE may be delayed up to tasc - to after the address transition without impact on tacc.

2. OE may be delayed up to tce - tog after the falling edge of CE without impact on teg or by taoc - to after an address change
without impact on tpcc.

3. tpe is specified from OE or CE whichever occurs first (C, = 5 pF).
4. This parameter is characterised and is not 100% tested.
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11. Input Test Waveforms and Measurement Level

3.0V
AC AC
DRIVING 1.5V MEASUREMENT
LEVELS LEVEL
0.0v
tr,tr<5ns
12. Output Test Load
5.0V
1.8K
OUTPUT
PIN
1.3K g 100 pF
13. Pin Capacitance
f=1MHz, T =25°C"
Symbol Typ Max Units Conditions
Cin 4 6 pF Vi =0V
Cout 8 12 pF Vour = 0V

Note: 1. This parameter is characterised and is not 100% tested.
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14. AC Write Characteristics

Symbol Parameter Min Max Units
tas toes Address, OE Setup Time 0 ns
tan Address Hold Time 50 ns
tes Chip Select Setup Time 0 ns
ten Chip Select Hold Time 0 ns
tywe Write Pulse Width (WE or CE) 100 ns
tps Data Setup Time 50 ns
tons toen Data, OE Hold Time 0 ns
toy Time to Data Valid NR™

Note: 1. NR = No Restriction.

15. AC Write Waveforms

15.1 WE Controlled

OE L
— It
OES toEH
ADDRESS
ﬁAS* l—tAH —
CE tcH
~los” ‘
WE ‘
~—twpH
twp

ta o |-t
DATA IN TDS DH

15.2 CE Controlled

OE -

'oES toEH
ADDRESS
s | —taH— :
WE CH

-
CE

= tWPH
twp
ety the - t

DATA IN bv DS DH
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16. Page Mode Write Characteristics

Symbol Parameter Min Max Units
twe Write Cycle Time 10 ms
tas Address Setup Time 0 ns
tan Address Hold Time 50 ns
tos Data Setup Time 50 ns
ton Data Hold Time 0 ns
twe Write Pulse Width 100 ns
taLc Byte Load Cycle Time 150 us
twpr Write Pulse Width High 50 ns

17. Page Mode Write Waveforms"

'WR|  twpH [ BLC [ —
WE ;
AS [T
= 'aH 'DH ,
A0 - A12 VALID ADD
H
tDS yy—
DATA VALID DATA
BYTE 0 BYTE 1 BYTE 2 BYTE 3 BYTE 62 BYTE 63 7
e

Notes: 1. A through A14 must specify the same page address during each high to low transition of WE (or CE).
2. OE must be high only when WE and CE are both low.

18. Chip Erase Waveforms
VIH—— —
CE
VIL
VH
OE

VIH Is t -
VIH

VIL
tyy

ts =t = 5 psec (min.)
ty = 10 msec (min.)
V= 12.0V £0.5V
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19. Software Data Protection 20. Software Data Protection

Enable Algorithm(" Disable Algorithm("
LOAD DATA AA LOAD DATA AA
ADDR;EI—SOS 5555 ADDR;—SS 5555

v

LOAD DATA 55
TO
ADDRESS 2AAA

v

LOAD DATA A0
TO
ADDRESS 5555

v

LOAD DATA XX
TO
ANY ADDRESS®)

v

LOAD LAST BYTE

WRITES ENABLED®

v

LOAD DATA 55
TO
ADDRESS 2AAA

v

LOAD DATA 80
TO
ADDRESS 5555

v

LOAD DATA AA
TO
ADDRESS 5555

v

LOAD DATA 55

TO 10
LAST ADDRESS
ENTER DATA ADDRESS 2AAA
PROTECT STATE +

LOAD DATA 20

Notes: 1. Data Format: I/07 - 1/00 (Hex); 10
Address Format: A14 - A0 (Hex). ADDRESS 5555 EXIT DATA
2. Write Protect state will be activated at end of write + PROTECT STATE®
even if no other data is loaded. LOAD DATA XX
. . . . TO
3. er'te Protec.t state will be dgactlvated at end of write ANY ADDRESS®
period even if no other data is loaded. +
4. 1 to 64 bytes of data are loaded. LOAD LAST BYTE
TO
LAST ADDRESS
21. Software Protected Write Cycle Waveforms("®
_ S
OE
_ S
= N\ N\ NS\ T
t t E— t ]
- WP WPH BLC ,
WE t
AS T o t
AO - A5 >
BYTE ADDRESS
o A4 5555 2AAA 5555
s PAGE ADDRESS
DATA
AA 55 A0
BYTE 0 BYTE 62 BYTE 63 ,
=—'WwC—
Notes: 1. AB through A14 must specify the same page address during each high to low transition of WE (or CE) after the software

code has been entered.
2. OE must be high only when WE and CE are both low.
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22. Data Polling Characteristics'!

Symbol Parameter Min Typ Max Units
ton Data Hold Time 0 ns
toen OE Hold Time 0 ns
toe OE to Output Delay® ns
twr Write Recovery Time 0 ns

Notes: 1. These parameters are characterized and not 100% tested.
2. See “AC Read Characteristics” on page 6.

23. Data Polling Waveforms
WE-

oy T
1 OEH
OE \ /O
toy =~
/107

AO - A14 An An An An An

.y
“ IOE  HIGHZ WR

24.Toggle Bit Characteristics'!

Symbol Parameter Min Typ Max Units
ton Data Hold Time 10 ns
toen OE Hold Time 10 ns
toe OE to Output Delay® ns
toene OE High Pulse 150 ns
twr Write Recovery Time 0 ns

Notes: 1. These parameters are characterized and not 100% tested.
2. See “AC Read Characteristics” on page 6.

25.Toggle Bit Waveforms

Notes: 1. Toggling either OE or CE or both OE and CE will operate toggle bit.
2. Beginning and ending state of 1/06 will vary.
3. Any address location may be used but the address should not vary.
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26. Normalised I Graphs

NORMALISED SUPPLY CURRENT vs.

i TEMPERATURE

:: 1.2 N,

T 1.1 \\

é 1.0 \\\

(Ij 0.9 \\\

c

’ 0'8-55 -25 5 35 65 95\125

QO N——®3 <0 2

o0 —

QO N——®3 <02

OO0 —

Temperature (C)

NORMALISED SUPPLY CURRENT vs.
ADDRESS FREQUENCY

1.1

1.0
Vce =5V
T=25C
//
08 "
L
0.7
0.6
0 2 4 6 8 10

Frequency (MHz)

NORMALISED SUPPLY CURRENT vs.

s SUPPLY VOLTAGE
i py= o g =50

Supply Voltage (V)

FT28HC256
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27. Ordering Information

Device Identification Speed Package Temp/Screening

¢ Commercial (0°C to +70°C)
| Industrial (-40°C to +85°C)
M Military (-55°C to +125°C)

MB Military tested to M5004 (-55°C to +125°C)
B Latest Issue

C 28SBDIP
L 32CLCC

-70 70ns
-90 90ns
-12 120ns
-25 250ns

FT28HC256

27.1 Packaging Information

Package Type
28SBDIP| 28-lead, Ceramic Side Brazed Dual In-Line Package
32CLCC | 32-Pad, Non-windowed, Ceramic Leadless Chip Carrier
32S0IC |32-Lead, Non-windowed, Ceramic Flatpack

*Additional packages available upon request
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27.1.1 28SBDIP

MIN NOM MAX
A Al 1.260 1.400 1.540
| —— D ——
5 B 0.080 0.050 0.070
- |<_ U c| 0.585 0.595 0.605
T E|  o.008 0.010 0.012
c F|  0.060 0.050 0.060
) G| 0.056 0.088 0.080
H 0.050 TYP
l 1| 0.005 0.100 0.105
& : )| 0016 0.018 0.020
| SN g NN R S R SN R S R SN R SN R SN R SN SN R SN R SN R Sy S
PIN 1 TOP VIEW kK| o.016 0.018 0.020
INDICATOR L| oo 0.085 0.094
| DIMENSIONSININCHES |

o

-
L SIDE VIEW
| ——

END VIEW

SEATING
PLANE
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27.1.2 32CLCC

- A 7
c MIN NOM MAX
— = A 11.30] 11.43] 1156
)y ‘ B 13.82] 1397 14.12
T (
) | -
D 1.60 1.78 1.96
B g gy g E C0.50
F R0.23
G 0.56] 0.64] 0.72
P | H C1.00
_€>__ I 7.49] 7.62] 7.75
’] L J 1.27 TYP
b K 10.03] 10.18] 10.29
L 1.96 2.16 2.36
PIN' M 1.14 1.27 1.40
\ INDEX
L / CORNER
/_()() —‘ ¢ ()8 +
| | Ea
- !
|
K :z i
- T
|
A - LG
J—| = H

Rev. 2 15 0f 19 2025



i force

TECHNOLOGIES

FT28HC256

27.1.3 28Flatpack

PIN#1 1D

-

[ —

J2Flatpack

MIN NOM MAX
A 18.08 [0.712] 18.49[0.728]
B 9.75 [0.384] 10.87 [0.416]
C 6.35 [0.250] 9.40 [0.370]
D 0.38 [0.015] 0.56 [0.022]
E 1.27 [0.050]
F 1.14[0.045]
G 0.10 [0.004] 0.23 [0.009]
H 1.09 [0.043] 1.96 [0.077]
| 6.95 [0.274] 7.26 [0.286]
J 0.66 [0.026] 1.14[0.045]
K 2.29 [0.090] 3.02 [0.119]
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28. Force Technologies - B - SCREENING FLOW

The device shall be screened as specified in the table below. Manufactured batches shall have Lots tests carried out
in accordance with Mil-Std-883 (Sample size determined by MIL-PRF-38535 Appendix D unless alternatively defined

below)

Screening Method QA test condition Sample Size
Internal Visual (Pre-Cap) Mil-Std-883 TM2010 Cond B 100%
Die Shear Mil-Std-883 TM2019 Lot Sample
Bond Pull Mil-Std-883 TM2011 Lot Sample
Temperature Cycle Mil-Std-883 TM1010 Cond C, 10 Cycles Min 100%
Constant Acceleration Mil-Std-883 TM2001 Cond E (Min), Y1 Orientation. 100%
Visual Inspect Review for catastrophic 100%
failures
Pre-Burn In Electrical In accordance with applicable 100%
device specification.
Burn In Mil-Std-883 TM1015 160 hours at +125°C Min 100%
PDA Calculation 5% PDA Check for burn in Failure rate Data Review
Final Electrical Test In accordance with applicable 100%
device specification. -55°C T min
+25°C
+125°C T max
Seal Mil-Std-883 TM1014 100%
a. Fine Leak
b. Gross Leak
External Visual Mil-Std-883 TM2009 100%
Marking & Inspect As FT WIP documentation Laser Flow WP1024 100%
Data Preparation As FT QA documentation AS9100 Rev D 100%
Dry Bake store/ship As FT WIP documentation Bake and Dry WP1033 100%
Rev. 2 17 of 19 2025
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29. Revision History

Rev | Date Description

-A - Original

-2 October 2025 | - Removed Plastic Packages
- Updated Package Drawings
- Added Screening Table
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Unit 3, Garlands Trading Estate,

Cadley Road
fo rc e Marlborough, Wiltshire, SN8 3EB, UK
a Tel: +44(0)1264 731200

TECHNOLOGIES E-mail:

sales@forcetechnologies.co.uk

www.forcetechnologies.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 f rom 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 2025
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