®
512K X28HT512 64K x 8 Bit
High Temperature, 5 Volt, Byte Alterable E  2PROM
FEATURES DESCRIPTION

175°C Full Functionality
Simple Byte and Page Write
—Single 5V Supply
—Self-Timed
—No Erase Before Write
—No Complex Programming Algorithms
—No Overerase Problem
Highly Reliable Direct Write™ Cell
—Endurance: 10,000 Write Cycles
—Data Retention: 100 Years

—Higher Temperature Functionality is Possible

by Operating in the Byte Mode

The X28HT512 is an 64K x 8 CMOS E2PROM, fabri-
cated with Xicor’s proprietary, high performance, float-
ing gate CMOS technology which provides Xicor prod-
ucts superior high temperature performance character-
istics. Like all Xicor programmable nonvolatile memo-
ries the X28HT512 is a 5V only device. The X28HT512
featuresthe JEDEC approved pinout for bytewide memo-
ries, compatible with industry standard EPROMS.

The X28HT512 supports a 128-byte page write opera-
tion, effectively providing a 39us/byte write cycle and
enabling the entire memory to be written in less than 2.5
seconds.

PIN CONFIGURATION

FLAT PACK
CERDIP
SOIC (R)
Veg 1 32 V_CC
NC ]2 311 WE
A3 30 [1NC
A4 29T A1y
A;]s 281 A3
Ag]6 27 [ Ag
As]7 26 [1 Aqg
A 8 25
4098 yognms122® H A
Az ]9 241 0E
A, 10 231 A
A 1 22[1CE
Ag]12 21110,
1l0g [ 13 20 [ 11104
110, L] 14 19 [ 1/0g
110, ] 15 18 [T o,
vgg [ 16 17 L 1/0g
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PIN DESCRIPTIONS

Addresses (A g—A1s)

The Address inputs select an 8-bit memory location
during a read or write operation.

Write Enable ( WE)

The Write Enable input controls the writing of data to the
X28HT512.

. — PIN NAMES
Chip Enable ( CE)
The Chip Enable input must be LOW to enable all read/ Symbol Description
write operations. When CE is HIGH, power consumption Ao—A1s Address Inputs
is reduced. 1/Og—1/07 Data Input/Output
Output Enable ( OE) WE Wr!te Enable
) CE Chip Enable
The Output Enable input controls the data output buffers =
) - . OE Output Enable
and is used to initiate read operations.
Vg -3V
Data In/Data Out (I/0O o—1/07) Vee +5V
Datais writtento or read fromthe X28HT512 throughthe Vgs Ground
/O pins. NC No Connect
Back Bias Voltage (V gg) eora POMTOL
It is required to provide -3V on pin 1. This negative
voltage improves higher temperature functionality.
FUNCTIONAL DIAGRAM
— 512K-BIT
on X BUFFERS E2PROM
7-A15 { —— LATCHES AND
——| DECODER ARRAY
I I/0 BUFFERS
—— YBUFFERS AND LATCHES
Ag-Ag { — LATCHES AND
— " i
L S —
1101107
. DATA INPUTS/OUTPUTS
CE CONTROL
OE — LOGIC AND
WE TIMING
Vce o—=
Vss o—=

VBB o0——

6614 FHD FO1
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DEVICE OPERATION

Read

Read operations are initiated by both OE and CE LOW.
The read operation is terminated by either CE or OE
returning HIGH. This two line control architecture elimi-
nates bus contention in a system environment. The data
bus will be in a high impedance state when either OE or
CE is HIGH.

Write

Write operations are initiated when both CE and WE are
LOW and OE is HIGH. The X28HT512 supports both a
CE and WE controlled write cycle. That is, the address
is latched by the falling edge of either CE or WE,
whichever occurs last. Similarly, the data is latched
internally by the rising edge of either CE or WE, which-
ever occurs first. A byte write operation, once initiated,
will automatically continue to completion, typically within
5ms.

Page Write Operation

The page write feature of the X28HT512 allows the
entire memory to be written in 2.5 seconds. Page write
allows two to one hundred twenty-eight bytes of data to
be consecutively written to the X28HT512 prior to the
commencement of the internal programming cycle. The
host can fetch data from another device within the
system during a page write operation (change the source
address), but the page address (A; through A;s) for
each subsequent valid write cycle to the part during this
operation must be the same as the initial page address.

The page write mode can be initiated during any write
operation. Following the initial byte write cycle, the host
can write an additional one to one hundred twenty-
seven bytes in the same manner as the first byte was
written. Each successive byte load cycle, started by the
WE HIGH to LOW transition, must begin within 100ps of
the falling edge of the preceding WE. If a subsequent
WE HIGH to LOW transition is not detected within
100us, the internal automatic programming cycle will
commence. There is no page write window limitation.
Effectively the page write window is infinitely wide, so
long as the host continues to access the device within
the byte load cycle time of 100ps.

HARDWARE DATA PROTECTION

The X28HT512 provides three hardware features that
protect nonvolatile data from inadvertent writes.

« Noise Protection—A WE pulse typically less than
10ns will not initiate a write cycle.

e Default Vo Sense—All write functions are inhibited
when Ve is £3.4V.

« Write Inhibit—Holding either OE LOW, WE HIGH,
or CE HIGH will prevent an inadvertent write cycle
during power-up and power-down, maintaining data
integrity. Write cycle timing specifications must be
observed concurrently.

SYSTEM CONSIDERATIONS

Because the X28HT512 is frequently used in large
memory arrays it is provided with a two line control
architecture for both read and write operations. Proper
usage can provide the lowest possible power dissipation
and eliminate the possibility of contention where mul-
tiple 1/0 pins share the same bus.

It has been demonstrated that markedly higher tem-
perature performance can be obtained from this device
if CE is left enabled throughout the read and write
operation.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the
primary device selection input. Both OE and WE would
then be common among all devices in the array. For a
read operation this assures that all deselected devices
are in their standby mode and that only the selected
device(s) is outputting data on the bus.

Because the X28HT512 has two power modes, standby
and active, proper decoupling of the memory array is of
prime concern. Enabling CE will cause transient current
spikes. The magnitude of these spikes is dependent on
the output capacitive loading of the 1/0s. Therefore, the
larger the array sharing a common bus, the larger the
transient spikes. The voltage peaks associated with the
current transients can be suppressed by the proper
selection and placement of decoupling capacitors. As a
minimum, it is recommended that a 0.1pF high fre-
guency ceramic capacitor be used between Vcc and
Vg at each device. Depending on the size of the array,
the value of the capacitor may have to be larger.

In addition, it is recommended that a 4.7uF electrolytic
bulk capacitor be placed between V¢ and Vgg for each
eight devices employed in the array. This bulk capacitor
is employed to overcome the voltage droop caused by
the inductive effects of the PC board traces.




X28HT512

ABSOLUTE MAXIMUM RATINGS*

Temperature under Bias

X28HTS512 ..o

Voltage on any Pin with

Respect to VGS .ovvveveiiieee
D.C. Output CUITENT ...eveviiiieiicee e eee e

Lead Temperature

(Soldering, 10 seconds)

—40°C to +175°C

RECOMMEND OPERATING CONDITIONS

*COMMENT

Stresses above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device.
This is a stress rating only and the 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 condi-
tions for extended periods may affect device reliability.

Temperature Min. Max. Supply Voltage Limits
High Temp -40°C +175°C X28HT512 5V +5%
6614 PGM T02.1 Back Bias Voltage (Vgg) -3V £10%

6614 PGM T03.1

D.C. OPERATING CHARACTERISTICS (Over recommended operating conditions, unless otherwise specified.)

Limits
Symbol Parameter Min. Max.  Units Test Conditions

lcc Vcc Current (Active) 50 mA | CE = OE =V, , WE =V,

(TTL Inputs) All I/O’s = Open, Address Inputs =

A4V[2.4V Levels @ f = 5MHz

Isg1 Vcc Current (Standby) 3 mA | CE= ViH, OE = ViL

(TTL Inputs) All'l/O’s = Open, Other Inputs = V¢
I Input Leakage Current 20 MA | V|N=Vssto Ve
ILo Output Leakage Current 20 MA | Vout = Vssto Ve, CE = Viy
Vv, @D Input LOW Voltage -1 0.6 \Y,
Vg Input HIGH Voltage 2.2 Vee+1 Y
VoL Output LOW Voltage 0.5 \% loL = 1mA
VoH Output HIGH Voltage 2.6 \Y loy = —400pA
VBB Back Bias Voltage 200 MA | Vgg =-3V+10%

6614 PGM T04.2

Notes: (1) V;_min. and V|4 max. are for reference only and are not tested.
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POWER-UP TIMING

Symbol Parameter Max. Units
tpur@ Power-up to Read Operation 100 Hs
tpuw®@ Power-up to Write Operation 5 ms
6614 PGM T05
CAPACITANCE Tp = +25°C, f = 1MHz, Ve =5V
Symbol Parameter Max. Units Test Conditions
Cio0®@ Input/Output Capacitance 10 pF Vo = 0V
CiNn® Input Capacitance 10 pF Vin= 0V
6614 PGM T06
ENDURANCE AND DATA RETENTION
Parameter Min. Max. Units
Endurance 10,000 Cycles per Byte
Data Retention 100 Years
6614 PGM T11
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels 0V to 3V CE OE | WE Mode Power
Fall Times 10ns L H L Write Din Active
Input and Output H X X Standby and High Z Standby
Timing Levels 1.5V Write Inhibit
6614 PGM T07 X L X Write Inhibit —
X X H Write Inhibit —
6614 PGM T08
EQUIVALENT A.C. LOAD CIRCUIT SYMBOL TABLE
5V WAVEFORM  INPUTS OUTPUTS
Must be Will be
1.92KQ steady steady
May change Will change
OUTPUT _ﬂ_ fron¥1 LOWg from LOVg
to HIGH to HIGH
1.37KQ 100pF May change  Will change
I _“_ from HIGH  from HIGH
to LOW to LOW
— — Don't Care: Changing:
6614 FHD F22.2 :XZXX: Changes State Not
Allowed Known
N/A Center Line
M is High
Note: (2) This parameter is periodically sampled and not 100% Impedance
tested.
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A.C. CHARACTERISTICS (Over the recommended operating conditions, unless otherwise specified.)

Read Cycle Limits

X28HT512-20 | X28HT512-25
Symbol Parameter Min. |Max. [Min. Max. WUnits
trc Read Cycle Time 200 250 ns
tce Chip Enable Access Time 200 250 ns
taa Address Access Time 200 250 ns
toe Output Enable Access Time 80 80 ns
t, 73 CE LOW to Active Output 0 0 ns
toLz(® OE LOW to Active Output 0 0 ns
(AE) CE HIGH to High Z Output 80 80 ns
tonz® OE HIGH to High Z Output 80 80 ns
ton Output Hold from Address Change 0 0 ns
6614 PGM T09.1
Read Cycle
' lRc
ADDRESS X
tce
CE
o

OE

— VIH

WE

= oLz~ loHZ
bz toH ~ Hz -
HIGH Z
DATA I/O ><> DATA VALID ><><><>% DATA VALID —
tAn |
6614 FHD FO5

Notes: (3) t .z min., tyz, torz min., and tOHZ are periodically sampled and not 100% tested. tyz max. and tonz max. are measured, with
C_ = 5pF from the point when CE or OE return HIGH (whichever occurs first) to the time when the outputs are no longer driven.
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WRITE CYCLE LIMITS

Symbol Parameter Min. Max. Units
twc@ Write Cycle Time 10 ms
tas Address Setup Time 20 ns
tAH Address Hold Time 100 ns
tcs Write Setup Time 0 ns
tcH Write Hold Time 0 ns
tew CE Pulse Width 200 ns
toes OE HIGH Setup Time 10 ns
toEH OE HIGH Hold Time 10 ns
twp WE Pulse Width 200 ns
twpH WE HIGH Recovery 200 ns
tpv Data Valid 1 Hs
tps Data Setup 100 ns
tDH Data Hold 25 ns
tow Delay to Next Write 10 Hs
teLc Byte Load Cycle 0.4 100 Hs

6614 PGM T10.1
WE Controlled Write Cycle
twe

s T OO X

AN T

« I AR ANARRRV/ANRY,

- | WWYAY Y
oonn (TR oo YO KD -
owoncun SOOOTEED)

6614 FHD FO6

Notes: (4) twc is the minimum cycle time to be allowed from the system perspective unless polling techniques are used. Itis the maximum time
the device requires to complete the internal write operation.
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E Controlled Write Cycle

S — - B COOROROROROROROJOR
e Y
= 7717/, I ANRRA /AN,
e I,
oman. TXRXXXRTTHETR) R CONOFDRORONE)

Page Write Cycle

0 ®

CE

ADDRESS * ©

1/

o

/77777 7T N N7 Xy N7 X

\__ LTI\ LTTIN ST\ STT7N L7778 LG

twp

/"

X

X XX X

X

e

KOO X

X X

X LAST BYTE >—

BYTEO

BYTE 1 BYTE 2 BYTEn BYTE n+1

*For each successive write within the page write operation, A7—A15 should be the same or
writes to an unknown address could occur.

BYTE n+2

twe

6614 FHD FO8

Notes: (5) Between successive byte writes within a page write operation, OE can be strobed LOW: e.g. this can be done with CE and WE HIGH
to fetch data from another memory device within the system for the next write; or with WE HIGH and CE LOW effectively performing

a polling operation.

(6) The timings shown above are unique to page write operations. Individual byte load operations within the page write must conform

to either the CE or WE controlled write cycle timing.
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PACKAGING INFORMATION

32-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D

0.610 (15.49)
0.500 (12.70)

¥ 1.690 (42.95)
MAX.
- 0
S S S ) S B N I

«— 0.005 (0.13) MIN.

—»| |« 0.100 (2.54) MAX.

SEATING I

PLANE (

)

y

0.150 (3.81) MIN.

J;V;

0.200 (5.08) | ‘

0.125 (3.18)J LT
0.110 (2.79)
0.090 (2.29)

TYP. 0.018 (0.46)

0.065 (1.65)

0.033 (0.84)
TYP. 0.055 (1.40)

0.620 (15.75)

0.590 (14.99)
TYP. 0.614 (15.60)

N

0.015 (0.38)
0.008 (0.20) ] [*~

| 0.232 (5.90) MAX.
—_ -+

0.060 (1.52)

0.015 (0.38)

J Lo.ozs (0.58)

0.014 (0.36)
TYP. 0.018 (0.46)

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)

3926 FHD F09
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PACKAGING INFORMATION

32-LEAD CERAMIC FLAT PACK TYPE F

1.228 (31.19)
1.000 (25.40)

PIN 1 INDEX 0.019 (0.48)
0.015 (0.38)
1 g 32
[ [ ] T
1 -
| e ——
1 -
| — ¢
1 0.050 (1.27) BSC
_ f
1 -
0.830 (21.08) MAX.
| e ——
1 -
| e ——
| e ——
1 -
| e ——
— vy
v

0.045 (1.14) MAx.JA
0.005 (0.13) MIN.

0.488
0.007 (0.18) 0.430 (10.93)
0.004 (0.10)

'
i

0.120 (3.05)
0.090 (2.29)

A

TV

[
. 0370(940) »j

“hl

0.270 (6.86)
0.045 (1.14
L 0397682 S
/ 0.330 (8.39)
0.030 (0.76)
MIN

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)

3926 FHD F20
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X28HT512

PACKAGING INFORMATION

]
TYP. 0.180 (.010)
(4.57 + .25)

4 CORNERS

36-LEAD CERAMIC PIN GRID ARRAY PACKAGE TYPE K

OJORORORO,
ORORORONORORO)
® ® @
© @ @
©
(OO O®®E®
OXONORORO,

CJOXO

TYP. 0.180 (.010)
(4.57 £ .25)

4 CORNERS

PIN 1 INDEX

TYP. 0.100 (2.54)
ALL LEADS

— 5 A

k 0.008 (0.20)
I

- F

0.050 (1.27)

NOTE: LEADS 5, 14, 23, & 32

0.120 (3.05)

0.770 (19.56)
0.750 (19.05)
SQ

~

0.100 (2.54)

0.072 (1.83)
0.062 (1.57)

1

—
o
T 0.020 (0.51)

> A 0.016 (0.41)

\ 0.185 (4.70)
‘ ™ 0.175 (4.45)

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)

3926 FHD F21

11
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PACKAGING INFORMATION

32-LEAD CERAMIC SMALL OUTLINE GULL WING PACKAGE TYPE R

Al

0.0192
0.0138

0.050

< »— 0.060 NOM.
.
0/ \.0
{ \ SEE DETAIL “A”
* FOR LEAD
| E— INFORMATION
% ) l«— 0.020 MIN.
>
0.340 : “a - 0165 TYP. - 0.015RTYP.
+0.007
Yy
4 0.015R
0.035 TYP. TYP. <—>P 0.035 MIN.
DETAIL “A”
—] 1 'y
—] —
—] —
(- — 0.050"
— - o ﬂ %TYPICAL v
f ERRRERRRNRRNENNRR
—] — f
0.050"
- = TYPICAL
— 50 0.560"
—] 1 +0.005 TYPICAL
—] —
—] —
— — v HENDDNDRRRERREERENR
— — [
0.030" TYPICAL

— — FOOTPRINT 32 PLACES
] ]
—_ ] —

[« 0.440 MAX. —

«—— 0.560 NOM.

NOTES:

1. ALL DIMENSIONS IN INCHES
2. FORMED LEAD SHALL BE PLANAR WITH RESPECT TO ONE ANOTHER WITHIN 0.004 INCHES

3926 FHD F27
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ORDERING INFORMATION

X28HT512 X X -X

—|; Access Time

—-25 = 250ns
—-20 = 200ns

Device

Temperature Range
Blank = 25°C to +175°C

Package

D = 32-Lead CerDip

F = 32-Lead Flat Pack

K = 36-Lead Pin Grid Array
R = 32-Lead Ceramic SOIC

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patentindemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes
no warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described
devices from patent infringement. Xicor, Inc. makes no warranty of merchantability or fithness tor any purpose. Xicor, Inc. reserves the right to
discontinue production and change specifications and prices at any time and without notice.

Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents,
licenses are implied.

US. PATENTS

Xicor products are covered by one or more of the following U.S. Patents: 4,263,664; 4,274,012; 4,300,212; 4,314,265; 4,326,134; 4,393,481,
4,404,475;4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846, 4,599,706; 4,617,652; 4,668,932; 4,752,912; 4,829,482; 4,874,967, 4,883,976.
Foreign patents and additional patents pending.

LIFE RELATED POLICY
In situations where semiconductor component failure may endanger life, system designers using this product should design the system with
appropriate error detection and correction, redundancy and back-up features to prevent such an occurrence.

Xicor's products are not authorized for use as critical components in life support devices or systems.

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life,
and whose failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected
to result in a significant injury to the user.

2. Acritical componentis any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure
of the life support device or system, or to affect its satety or effectiveness.

13
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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