4 force

TECHNOLOGIES FT27C512R
» Fast Read Access Time - 70ns 512K (64K X 8) UVEPROM

* Low-Power CMOS Operation
— 100 pA max. Standby
— 20 mA max. Active at 5 MHz
» JEDEC Standard Packages
— 28-Lead Windowed SBDIL
— 32-Lead Windowed LCC/JLCC
— 28-Lead Custom
* 5V ++10% Supply
* High-Reliability CMOS die Technology
— 2,000V ESD Protection
— 200 mA Latchup Immunity
* Programming Algorithm - 100 ns/byte (typical)
* CMOS and TTL Compatible Inputs and
Outputs
* Integrated Product Identification Code

Description

The FT27C512R is a low-power, high-performance 524,288-bit UV erasable program-
mable read only memory (UVEPROM) organised 64K by 8 bits. It requires only one 5V
power supply in normal read mode operation. Any byte can be accessed in less than

45 ns, eliminating the need for speed reducing WAIT states on high-performance

microprocessor systems.

CMOS technology provides high-speed, lower active power consumption, and
significantly faster programming. Power consumption is typically only 8 mA in Active
Mode and less than 10 pA in Standby.

Pin Configurations

Pin Name Function
A0 to A15 Addresses
00 -07 Outputs
CE Chip Enable
OE/VPP Output Enable/VPP
NC No Connect
LCC/JLCC SBDIL
R0
<< < €3S A15]1 28[JVvCC
A605 0”7 T9fins ATH3 26[1A13
Ass 28F1 A9 A6 |4 251 A8
A4L]7 270 A1 ASEYS 24 1A
Ass 26FNG A4l 23 [1A11
A2 9 25 OENVPP A3O7 22 [1OENPP
At {10 24 [1A10 AzC18 21 A10
A0 L] 11 23[1CE A1H9 201 CE
ne O 12 »ho7 Ao 10 19007
00011 18106
000113 21[106
Teere2g o112 17 [ 05
[ [ [ [ | 020113 16 [1 04
-NA OO YT W
©6=z2000 GND ] 14 15[0 03
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The FT27C512R is available in a choice of industry stan-
dard JEDEC-approved UV erasable re-programmable
Ceramic CDIL, LCC, JLCC, Custom packages. All
devices feature two-line control (CE, OE) to give designers
the flexibility to prevent bus contention.

With 64K byte storage capability, the FT27C512R allows
firmware to be stored reliably and to be accessed by the
system without the delays of mass storage media.

Force's 27C512R has additional features to ensure high
quality and efficient production use. The Program-

ming Algorithm reduces the time required to program the
part and guarantees reliable programming. Programming
time is typically only 100 ps/byte. The Integrated Product
Identification Code electronically identifies the device and
manufacturer. This feature is used by industry standard
programming equipment to select the proper programming
algorithms and voltages.

System Considerations

Switching between active and standby conditions via the
Chip Enable pin may produce transient voltage excursions.
Unless accommodated by the system design, these tran-
sients may exceed data sheet limits, resulting in device
non-conformance. At a minimum, a 0.1 uF high frequency,
low inherent inductance, ceramic capacitor should be uti-
lized for each device. This capacitor should be connected
between the V; and Ground terminals of the device, as
close to the device as possible. Additionally, to stabilize the
supply voltage level on printed circuit boards with large
EPROM arrays, a 4.7 uF bulk electrolytic capacitor should
be utilized, again connected between the V. and Ground
terminals. This capacitor should be positioned as close as
possible to the point where the power supply is connected
to the array.
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Block Diagram
DATA OUTPUTS

Voo ——> 00 - 07
GND —
- 144444414
OE/VPP ——*  OE, CE AND g OUTPUT
CE — | PROGRAM LOGIC > BUFFERS
’ Y DECODER > Y-GATING
A0 - A15 ;
ADDRESS R CELL MATRIX
INPUTS X DECODER o
—> IDENTIFICATION
Absolute Maximum Ratings*
Temperature Under Bias..........coocovoveeeennnn. -55°C to + 125°C *NOTICE:  Stresses beyond those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to
Storage Temperature ............ccccceveeeeeeeeinnennn. -65°C to + 150°C the device. This is a stress rating only and func-
tional operation of the device at these or any other
\oltage on Any Pin with conditions beyond those indicated in the opera-
Respect to Ground ..........ccococecoveeeeeeeeeesean. -2.0V to + 7.0V() tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions
Voltage on A9 with for extended periods may affect device reliability.
Respect to Ground .........ccccoceeeevevecreennn. -2.0V to + 14.0v("
Note: 1. Minimum voltage is -0.6V dc which may undershoot
: to -2.0V for pulses of less than 20 ns. Maximum
Vpp Supply Voltage with . . .
RFéFépect t0 Ground ...o.ovceceeeeeeeeeeeeeen -2.0V to + 14.0M") output pin voltage is Vg + 0.75V dc which may
overshoot to +7.0 volts for pulses of less than 20 ns.

Operating Modes

Mode\Pin CE OE/Vpp Ai Outputs
Read Vi Vi Ai Dout
Output Disable Vi Viy XM High Z
Standby Viu XM X High Z
Program® Vi Vpp Ai Diy
PGM Inhibit Viy Vpp XM High Z
A9 =v,®
Product Identification® V), V), A0 =V, orV, Identification Code
A1-A15=V,
Notes: 1. XcanbeV, orV.

1

2. Refer to Programming Characteristics.
3. Vy=12.0£0.5V.
4

. Two identifier bytes may be selected. All Ai inputs are held low (V, ), except A9 which is set to V,; and A0 which is toggled low
(V) to select the Manufacturer’s Identification byte and high (V) to select the Device Code byte.
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DC and AC Operating Conditions for Read Operation

FT27C512R
-45 -55 -70 -90 -12 -15
Com. 0°C-70°C 0°C-70°C 0°C-70°C 0°C-70°C
Operating Ind. -40°C-85°C | -40°C-85°C | -40°C-85°C | -40°C-85°C
Temp.(Case)
Mil -550C-1250C | -550C-1250C -550C-1250C | -550C-1250C
Ve Supply 5V £10% 5V £ 10% 5V £ 10% 5V £10% 5V £10% 5V £10%
DC and Operating Characteristics for Read Operation
Symbol | Parameter Condition Min Max Units
Com., Ind, +1 A
I, Input Load Current Viy =0V to Ve
Mil . 15 mA
Output Leakage Com., Ind, +5 HA
o Curl?ent ° Vour =0V t0 Vee :
Mil. +10 mA
| V' Standby lsg1 (CMOS), CE = V¢, 0.3V 100 HA
o8 Current lsg, (TTL), CE = 2.0 to Vg , 0.5V 1 mA
lec V¢ Active Current f=5MHz, lour=0mA, CE =V, /Ind,mil 20/25 mA
Vi Input Low Voltage -0.6 0.8 \Y
Viu Input High Voltage 20 Voo + 0.5 V
Voo Output Low Voltage lop =2.1mA 0.4 \
Von Output High Voltage loy = -400 pA 24 \Y,
Notes: 1. Vg must be applied simultaneously with or before OE/Vpp and removed simultaneously with or after OE/Vpp.
AC Characteristics for Read Operation
FT27C512R
-45 -55 -70 -90 -12 -15
Symbol | Parameter Condition Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Units
tacc® | Address to Output Delay | CE= OE/Vpp =ViL 70 90 120 150 | ns
tee® | CE to Output Delay OE/Npp = ViL 70 90 120 150 | ns
toe™® | OE/Vpp to Output Delay | CE =V 30 35 35 40 | ns
£ @6) OE/Vpp or CE High to Output Float, whichever
DF occurred first 25 25 30 35 | ns
¢ Output Hold from Address, CE or OE/Vpp
OH whichever occurred first 0 0 0 0
Notes: 2, 3,4, 5. - see AC Waveforms for Read Operation.
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AC Waveforms for Read Operation(")

ADDRESS ADDRESS VALID

S — - tOE—
OEN,p

- DF -
tACC {OH
OUTPUT HIGH 2 OUTPUT I 1~
VALID

Notes: 1. Timing measurement reference level is 1.5V for -45 and -55 devices. Input AC drive levels are V, = 0.0V and V,,; = 3.0V.
Timing measurement reference levels for all other speed grades are V, = 0.8V and Vg, = 2.0V. Input AC drive levels are
V. =045V and V,, = 2.4V.

OE/Vpp may be delayed up to te - toe after the falling edge of CE without impact on tce.
OE/Vpp may be delayed up to tacc - tog after the address is valid without impact on taqc.
This parameter is only sampled and is not 100% tested.

o~ eDn

Output float is defined as the point when data is no longer driven.

Input Test Waveforms and
Measurement Levels

For -45 and -55 devices only:
3.0V

AC AC
DRIVING MEASUREMENT
LEVELS LEVEL

0.0V
tr, t= < 5 ns (10% to 90%)

For -70, -90, -12, -15, and -20 devices:
2.4V

AC AC
DRIVING MEASUREMENT
LEVELS LEVEL

0.45V
tr, t < 20 ns (10% to 90%)

Pin Capacitance
(f=1MHz T =25°C)(")

Output Test Load

1.3V
(1N914)
3.3K
OUTPUT
PIN
CL

!

Note:  C, =100 pF including jig
capacitance, except for
the -45 and -55 devices,
where C_ =30 .

Typ Max Units Conditions
Cn 4 6 pF Viy =0V
Cour 8 12 pF Vour = OV

Note: 1. Typical values for nominal supply voltage. This parameter is only sampled and is not 100% tested.

Rev. 2

50f 14 Oct 2025




4 force

TECHNOLOGIES FT27C512R

Programming Waveforms("

READ
PROGRAM (VERIFY)
VIH
ADDRESS viL ADDRESS STABLE
tAS o — = tAH
VIH v I
DATA T
DATA viL — {DATA| IN VALY
tDS —| |- tDH
Voo 6.5V
50V ——— WCS —~| |-— tDFP
o 13.0V
OE/NVpp
VIL tOES
tPRT— |=—— tOEH -~
tVR
VIH
CE
viL tPW | - —

Notes: 1. The Input Timing Reference is 0.8V for V, and 2.0V for V.
2. toe and tpep are characteristics of the device but must be accommodated by the programmer.

DC Programming Characteristics
Ta=25+5°C, Vg = 6.5+ 0.25V, OE/Vpp = 13.0 + 0.25V

Limits

Symbol | Parameter Test Conditions Min Max Units
I, Input Load Current Vin = Vi Viy +10 LA
\ Input Low Level -0.6 0.8 Vv
Viu Input High Level 2.0 Vee+ 1 \
VoL Output Low Voltage lop =2.1mA 0.4 \
Vou Output High Voltage loy =-400 pA 24 \%
lcco V¢ Supply Current (Program and Verify) 25 mA
lppo OE/Vpp Current CE=V, 25 mA
Vip A9 Product Identification Voltage 11.5 12.5 \Y
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AC Programming Characteristics
Ta=25+5°C, Ve = 6.5+ 0.25V, OE/Vpp = 13.0 + 0.25V

Limits
Symbol | Parameter Test Conditions(" Min Max Units
tas Address Setup Time 2 us
toes OE/Vpp Setup Time 2 us
toen OENVpp Hold Time Input Rise and Fall Times 2 us
tos Data Setup Time (10% to 90%) 20ns 2 HS
tan Address Hold Time 0 us
) Input Pulse Levels
ton D_ata Hold Time 045V to 2.4V 2 us
CE High to
torp @) 0 130 ns
Output Float Delay Input Timing Reference Level
tves Ve Setup Time 0.8V to 2.0V 2 us
tow CE Program Pulse Width® 95 105 us
. R CE® Output Timing Reference Level 1
o —ata Yand from 0.8V to 2.0V He
tvr OE/Vpp Recovery Time 2 us
OE/Vpp Pulse Rise
e Time During Programming 50 ns

Notes: 1. Ve must be applied simultaneously or before OE/Vpp and removed simultaneously or after OE/Vpp
2. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven—
see timing diagram.
3. Program Pulse width tolerance is 100 psec + 5%.
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Programming Algorithm

A 100 us CE pulse width is used to program. The address
is set to the first location. V. is raised to 6.5V and OE/Vpp
is raised to 13.0V. Each address is first programmed with
one 100 us CE pulse without verification. Then a verifica-
tion/reprogramming loop is executed for each address. In
the event a byte fails to pass verification, up to 10 succes-
sive 100 us pulses are applied with a verification after each

pulse. If the byte fails to verify after 10 pulses have been
applied, the part is considered failed. After the byte verifies
properly, the next address is selected until all have been
checked. OE/Vpp is then lowered to V| and V¢ to 5.0V. All
bytes are read again and compared with the original data to

determine if the device passes or fails.

ADDR = FIRST LOCATION ‘

Vg = 6.5V
Vpp = 13.0V

ﬁ PROGRAM ONE 100 uS PULSE

INCREMENT
ADDRESS

INCREMENT
ADDRESS

INCREMENT X

PROGRAM ONE 100 S PULSE |="C

Ve = 5.0V

DEVICE

PASSED
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27. Ordering Information

Device Identification Speed Package  Temp/Screening

| Industrial (-40°C to +85°C)
M Military (-55°C to +125°C)
MB Processed to Mil-Std-883 TM5004 B

(-55°C to 125°C) against
FT "B" Screening flow

C 28-SBDIP
L 32CLCC

-12 120ns
-15 150ns
-20 200ns

FT27C512R

27.1 Package Information

Package Type

28SBDIP| 28-lead, Ceramic Side Brazed Dual In-Line Package
32CLCC | 32-Pad, Non-windowed, Ceramic Leadless Chip Carrier
*Additional packages available upon request
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20.1.1 28SBDIP

| —— —_—

o

—>|<— - |-

| S [ SN R SN R SN R S R S R S R SN R S R SN R SN R S Sw— g m—

PIN 1
INDICATOR

SEATING
PLANE

28SBDIP

MIN NOM MAX
A 1.260 1.400 1.540
B 0.030 0.050 0.070
C 0.585 0.595 0.605
D 0.600 0.610 0.620
E 0.008 0.010 0.012
F 0.060 0.050 0.060
G 0.056 0.068 0.080
H 0.050 TYP
| 0.095 0.100 0.105
J 0.016 0.018 0.020
K 0.016 0.018 0.020
L 0.076 0.085 0.094
| DIMENSIONSININCHES |

o

DR
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20.1.2 32CLCC

- * 7
c MIN NOM MAX
— A 11.30 11.43 11.56
)y ‘ B 13.82 13.97 14.12
T (¢
)) g
C( C
D 1.60 1.78 1.96
B i i 2 £ £0.50
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 10.16 10.29
L 1.96 2.16 2.36
PINT M 1.14 1.27 1.40
\ INDEX
L CORNER
1

—~_
o

i

TIN Iy
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21. 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%
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22. Revision History

Rev | Date Description
-1 2010 - Original
-2 October 2025 | - Removed Plastic Packages

- Updated Package Drawings
- Added Screening Table
- Format Changes
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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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