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-' MICROELECTRONICS, INC.L "'_IIIE'... XL2865A

8K X 8 Bit Electrically Erasable PROM

FEATURES

• Fa.t Read Acces. nme:
250na

• 5 Volt-Only Operatlon­
Including Write

• Fa.t Nonvolatile Write Cycle:
10m. Max.
- Automatic Write nmeout
- Internally Uitched Data
- Internally latched

Addr•••
- Automatic Era.. Before

Write
- 9TA Polling Status

Indicator
- READV/BUSY Pin Status

Indicator

PIN CONFIGURATION

• Automatic P-ae Write
- 1 to 32 Bytes In 10m.

Max.
• On-Chip Fal.. Write

Protection
• TTL CompatIble Inputs Mel

Outputs
• 10,000 Rewrites per Byte
• 10 v.... Data Retention
• JEDEC Approved Byte Wide

Memory Pinout

The Xl.2865A Is a fuM featured
8,192 x 8 bit eIeetricaIy erasable
programmable read only memory
(E2PROM). It is remarkably easy to
use. operating from a single 5-d
power auppIy and utilizing read and

BLOCK DIAGRAM

write cycle timing VfJfY similar to
Ihat of a static RAM. The internally
self-limed nonvolatile write cycle
latches both address and data to
provide a free system bus during
the write period. The XL.2865A ~
corporate8 an automatic and trans­
parent byte erase cycle In its byte
write operation, compIeIlng the
eraseJwriIe cycle In a maximum of
lOrna.

The devic:e is .xceptionally -vstem
friendly, incorporating two device
status indicators and • fully aut0­
matic 32-byte page write featur•.
The two separate status indicators
~ polling and a READY/~
pin, .... provicled to maximlz.
device versaIiIity and allow the host

PIN NAMES

RlB- 1 28 -~
A'2- 2 27 -WE
A,- 3 26 -NC
,..- 4 25 -,..
As- 5 24 -,..
Ao- 6 23 -A"
-'3- 7 22 -~
A2- 8 21 -~
A,- 9 20 -CE
"0- 10 19 -110,

1/00- 11 18 -11<4
110,- 12 17 -110$
1102- 13 16 -110.
Vss- 14 15 -IIO:!10.-__......

Ao - A,2

1100 - 110,

~

~

~

RiS
NC

ADDRESS INPUTS

DATA INPUTs/OUTPUTS

CHIP ENABLE

OUTPUT ENABLE

WRITE ENABLE

REAQYIBUSY INDICATOR

NO CONNECT

es.53lI - BIT
E2PflOM
ARRAY

I
Vc;c +5V

V.. GROUND
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~"r' XL2865A
~=----------

CE OE WE Mode 110 p-

V'H X X Standby High Z Standby

V1L vlL vlH Read Dour Active

vll V1H L..f Byte Write (M Conlrolled) Ow Active

Lr V1H V1L Byte Write (CE Controlled) DIN Active

V1L VIH V1H Read~ Write Inhibit HighZ Active

V'L 15V Lr Chip Er...• Ow - VlH Active

system to exploit the actual n0n­
volatile write cycle time. DATA pol­
ling is a software technique which is
used to observe nonvolatile write
cycle completion withoutr~
extemal hardware. READY/BUSY
is an ahemate approach which de­
dicates pin 1 to signal device status
and is especially useful in
interrupt-driven systems.

The automatic page write feature
allows the system to program up to
32 bytes during a single nonvolatile
write cycle, providing an effective write
speed of at most 312,4/byte. The
entire 8K byte !Jl8lTlO'Y R1ay be
programmed iii a maximum of 2.6
seconds when the page write mode is
employed.

The XL2865A is the ideal device to
use in applications requiring a fast,
high density. nonvolatile memory
capable of simple in-system modifi­
cation. Typical applications include
robotics. se"·caJibrating equipment.
user programmable firmware. data
loggers. security and encryption
systems. and remotely reprogram­
mabie machinery.

DEVICE OPERATION

Read Cycle
Data is read from the Xl2865A as
~Iy as it is from a static RAM. with
WE high and CE' and~ low. Since
the stored charge which defines the bit
state is not affected by read cycles.
there is no restriction on the number of
times that the XL2865A may be read.
Data access times from the lastta be
asserted of CE. OE. or valid address
are specified in the Read Cycle Timing
section of this data sheet. The UO pins
remain in a high.l!!J>edance state
whenever OE or CE are high prOViding
a dual line control architecture to
e~minate bus contention hazards.

Write Cycle
The XL2865A is designed for excep­
tional ease of use. integrating data
latches. address latches. a high voh­
age generator. and fully self·timed .
control logic on-chip so that it writes
like a static RAM. Two distinct write
cycles are utilized by the Xl2865A:
one is the write operation performed

MODE SELEcnON

by the host system and the second is
an intemal write op8fation that pr0­
grams the E2PROM array. In this data
sheet the term 'system write cycle'
refers to that cycle executed by the
system wherein data is written to the
XL2865A's internal data latches. while
the term 'nonvolatile write cycle' refers
to the internal operation wherein data
is transfered from these latches into
the E2pROM array.

During a system write cycle. the
address is latched into the internal
address letches !JPO'l the last fallirlg
edge of WE" or~providing that O'E is
a logic "'. The first rising edge of WE"
or C£ latches the data into the data
latches (see figures 2 and 3).

The nonvolatile write cycle is cam­
pleted off-line in a fully self-limed
operation in two transparent stages.
During the first stage. the data then
present in the locations to be pro­
graml1led is erased. The second stage
copies the data from the internal
latches into the appropriate locations
in the E2PROM array for nonvolatile
storage.

The E2PROM memory array is not
accessible while the nonvolatile write
cycle is in progress. Thus neither a
read nor a system write operation
should be attempted until the n0n­
volatile write cycle is completed, ex­
cept that the device may be polled to
determine whether the write cycle is
complete (see DATA Polling and
READY/~sections).

Automatic Page Write

The XL2865A contains a 32-byte tem­
porary (volatile) buffer which allows
the user to simultaneously program

from one to 32 bytes in a page during
a single loms (max) nonvolatile write
cycle without any special setup or
software procedures. Thia can effec­
tively reduce the byte write time by a
factor of 32. The device will begin its
nonvolatile write cycle from 300 to 600
1£8 (tpU after the first system write
op8fation following the completion of a
previous nonvolatile write cycle (or
power-up). AI. this point, the device
commences a nonvolatile write cycle
and oopies data from each of the
latches which were updated into the
designated E2PROM locations (see
Endurance and Data Retention sec­
tion). Thus... bytes to be program­
med during an automatic page write
cycle must be written into the page
buffer within lPL minimum to guar·
antee that they are transferred into
the E2PROM array.

The 32-byte page into which the data
will be written Is specified by the most
significant bits of the address (As-A12)
presented during the first system write
operation following the completion of a
previous nonvolatile write cycle (or
power-up). The byte within the speci­
fied page is identified by the five least
significant bits of the address (Ao-~)

presented during the first and su~

sequenI system write cycles. Bytes
may be written into the page in any
order. If data is written more than once
to the same byte in the temporary
buffer during a single page load 0p­
eration, then the moat recently written
data wi. be valid.. .

If a read operation is attempted during
loading of the page buffer. the buffer
load cycle is not affected. However.
that read cycle wiJ be interpreted as a
0Ai'A polling cycle.
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DATA Polling

DATA polling is a software method of
detecting the end of a nonvolatile write
cycle. This is accomplished by all0w­
ing the system to monitor th~ esew:e
status via system busaeS uSing a 11m-

gXTlad and compare operation.
polling does not require any

extemaJ hardware. During the n0n­
volatile write cycte the most significant
bit of the last byte written to the
XL2865A is inverted and routed to the
output buffer. The VO pins remain in a
high impedance state unless a read
command is issued to the device by
the system. In this event. an inverted
most significant bit will be available at
VCh (VOg-VOs are indeterminate) and.
consequently. a comparison of bit 7 of
the data read from the XL2865A with
bit 7 of the last byte written wiU indicate
unequal valu... Once the nonvolatile
write cycte is completed. the true data
will be accessed with a normal read
command.

READY/i'iJSV Pin

The RIB pin (pin 1) is a dedicated
device status indicator which remains
at a logic '1' during device operation
unless the XL2865A is internaUy oc­
cupied with a nonvolatile write cycle or
the supply voltage is below 4.0V (see
Vee Level Detection). When a system
write cycle is initiated. AlB is brought
to a logic '0'. returning to a logic '1'
when the corresponding nonvolatile
write cycle is completed. This pin may
be conveniently polled lor nonvolatile
write cycle status or may be used to
initiate an interrupt announcing to the
controller that the cycle is complete
and the device is. once again, avail­
able for normal access. This output is
configured as an open-drain driver to
aUow two or more AlB outputs to be
OR-tied and thus requires an appro­
priate pun-up resistor for proper
operation. The pull-Up resistor value
for the RIB output may be calculated
as follows:

R S.W
P = III + 2.1mA

where III = the sum of the inpuL
currents of aU devices tied to RIB.

False Write Protection
Three mechanisms are designed into
the XL2865A to protect the device
from inadvertent write commands
during power supply transitions and
system noise periods.

Vee Level DetectIon
A sensor on-board the XL2865A
monitors the supply voltage level and
disables the internal write circuitry
whenever Vee is less than 4.0V (VWl)·
This serves to proted the data integ­
rity while aUowing the device to toler­
ate an erratic control bus during power
transitions. brownouts and blackouts.
While Vcc is below this threshold level
(and above 1.0V) RlI:i outputs VIl'

Noise Protected Wf
A noise filler designed into the W£
input ensures that a write pulse of less
than 20ns duration will not activate a
write cycte.

Write Inhibit logic
Logical inadvertent write protection is
provided to the system by ensuri"9.­
that the appNcation of a logic '0' to OE
or a logic '1' to CEor WE will inhibit the
device's intemal write circuitry.

Chip Erase
All data in the XL2865A can be erased
by bringing OE to 1SV while simulta­
neously bringing~ low and holding
.. data inputs high. Following the
erase cycle an storage locations will
contain a logic '1'. (Please contact
EXEL for details.)
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Standby
Power consumption may be reduced
by approximately 55% by deselecting
the device with a togic '1' applied to
~.

Endurance and Data
Retention
The XL2865A is designed for applica­
tions requiring up to 10.000 rewrites
per E2PROM byte and ten years of
secure data retention. This means that
each byte may be reliably rewritten
1()4 times without degrading device
operation. and that data will remain
valid after the last rewrite lor ten years
with or without power applied.

The latches in the automatic page
write buffer include corresponding flag
bits which are set when a given latch is
written. In the event that a nonvolatile
write cycle OCQM'S with less than 32
bytes of data, only those bytes in the
E2pRQM array corresponding to the
locations in the buffer which were ac­
tually written wiU be reprogrammed.
This feature eliminates unnecessary
cycling and ensures maximum en·
durance. This is in contrast to some
competing E2PROM devices which
reprogram the full page of nonvolatile
locations independent 01 the number
of page latches actually written to.
This wastes cell cycles and may sub­
stantially reduce device endurance
and, e»nsequentJy. system reliability.
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.L=- XL_~_86_5._~
ABSOLUTE MAXIMUM RAnNGS '
Temperature Under Bias -55°C to +125°C
Storage Temperature ........................•.......•. -65°C to + 12SoC
Voltage on~ ~in ~th Respec:I to Ground (Except OE) 2 .•. -1.0V to +6.0V
Voltage on OE Pin with ReIped to Ground 2 -1.0V to +22.0V
DC Output Current -smA

OperaUng Range
Range Ambient TemD8l1ltU...
Standard 0°Ct075°C
Military -55°C to +125°C

DC OPERAnNG CHAAACTERISnCS
Over Operating Range. Vee = SV :!: 5% for standard versions. Vee = SV ± 10% for NO versions.

Umlts

Symbol Para",*- MIn. ..... Units Teat CClndItIona

VIl Input Low Voltage -0.5 0.8 V

VIH Input High Voltage 2.0 Vee+0.5 V

VOl Output Low Voltage 0." V Iol .. 2.1mA

VQH Output High VolIage 2." V IoH - -4OO,.A

VWt Vee Voltage for Write Inhibit ".0 ".5 V

III Input Leakage Curren! 10 ,.A VIN .. 0 to 5.5V

ILO Output Leakage Current :t10 ,.A Voor - 010 5.5V

Icc Vee Current- Active 110 rnA ~ - ~ .. VIl; NA Uo.
open: Olh.- InpulS - 5.5V

Iss Vee Current - Standby 50 mA a '" VIH;~ .. V1L; All lie.
open: Olh.- InpulS - 5.5V

CAPACITANCE
T" .. +25°C. f - 1.0 MHz, Vec = 5V

Umlta

Symbol Parameter MIn. ..... UnIts T... ConditIO..

0,0 InpulIOutput Capacitance 10 pF VI/O" OV

CIH Input Capacitance 10 pi' VIN .. OV

Nol.:

I. SI'.... above !hoM Istec:l under ABSOlUTE MAXIMUM RATINGS may _ perINIlel1I~ to ... device. 1'1*••8lteu rating only and the
IunclionaI operalion ollie device..__06 ..,., Olher c:oncIiIiona aboveII-. indicaled in lieoperllllioNl NCliona01 Ilia ..-lIicalion ia IlClC iqlIled.
EllpotUr. to abaoIIAa maximum raling c:ondilionI klr UIended I*iodI may allae:t device ....,.

2. This ptOducl incII.KlM cira*y~ dIIigned klr Ihe pratecIion 01 its inlemaI devicea lnIm~ all.. 01~ Italic cnarve.
Nonelhelna. it ia~ Ihal conventianaI~ be taIuIn to avoid applying ..,.,~ "9* lhan Ihe rar.d maxima.

3. AC condiIions 01 \ftl:
lnpuI PuIM Levels O.45V 10 2.4V
Input Ri.. and Fall Tw..s .-20 ftI8C
Timing Relarenc:e Lev. a.BV and 2.OV
0uIput Load I TTL Gale and c;, K 100 pF

4. ThiI paramelet aI80 cIefinft ... IIlinimUrn lime lIlaI eE and WE IIIUIl be -'ecllimull-.ly in Clfllar to _. Ihallhe ...~ oc:c:ura.
5. WE is noiM ptOIecIecl. " wriIa puIM 01 ... IIlan 20lw Clutalion wiI IlClC ae:ti¥_ • wriIa~.
e. Thate ia no /flIMalc vaIua tor .... par_ar. i .•.. eE and WE may be auarlad indaIinilaly. However. if bclIII eE and WE _ ...., upon Ihe

e••ion 01 ...... e- lila input cia" curranlly pr_ wiI be autornaIicaIly IaIdNId into ...__ buflar and lie -.voIaIiIa wrila JlOI'ion of ...
cyc:Ia WlN_.

7. em Polling: DATA liMa go 10 Low·Z. willi I5nJ; out on vo,. tor I:E K DE • VII.. WE • V...

e. Thilliming diagram shows lila M06aga 0I1Wo1IyI. 01 daIa. One to 32 byln may be IDlIdad in • linglewrite~.(See AuIDmalic Page Wrila 18CIion.)
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~rL XL2865A
~--------AC CHARACTERISnCS 3
Over Operating Range. Vee = 5V :: 5% for standard versions. Vee = 5V ± 10% for NO versions.

Read Cycle - See FlOUte 1.

XL2IIIA-2IO XL28I5A-3l1O XL2II5A 351 XL2HSA 450
LIIIlIta LJmIt8 UmIIa UmlIa

Symbol ~ Min. ..... Min. Max. MIn• ..... IIIn. ..... UnIts

IRe Read Cycle TIme 250 300 350 450 ns

1M Addresa Accen TIme 250 3OC). 350 450 I'IlI

lee Chip Enable Access TIme 250 300 350 450 ns

loe Output Enable Accesa TIme SO 80 120 150 ns

lu Chip Enable to Outpul in Low Z 10 10 10 10 ns

Ita Chip Disable to OutpUlln High Z 10 80 10 80 10 100 10 100 ns

loLz Output Enable to Output in Low Z 10 10 10 10 ns

10Hz Output 0iIable to Output in High Z 10 80 10 80 10 100 10 100 ns

loH Output Hold from Address Change 20 20 20 20 ns

I----IAC---I

ADDRESS

C"E---"t

WE _..;v;':::"'---+-+_~r-_t- +-+-__

DATA OUT ------()CM

Figure 1. ANd Cycle
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fJiL X_L2_8_65._~
Write Cycle - See FIgUreS 2 and 3.

LIm/Ia
Symbol ,.nI..... Min. Max. Units

!Nw NonYOlatile Writ. Time 10 ma

tAS Addrna setup Time 10 III

tAli Addr... Hold Tune 125 III

lcs Chip Enable or Writ. Setup Time 0 III

lcH Chip Enable or Write Hold Time 0 ..
lew' Chip Enable PulM Width 150 Note 6 III

toes Output Enable setup T_ 10 III

toeH Output Enable Hold Time 10 ..
twp 5 Write Enable PuIIe Width 150 Note 6 III

lol [)ala latch Time 50 III

los Data setup Time 50 III

!ott Data Hold Time 10 ..
IPI. Page Load Tune 300 800 ,..
IBP ~ .nd WE Low 10 R/§ Low 150 ns

leWR Busy to Write Recovery Time 50 III

twe ByW Load Cycle 1 25 p.a

_-I I=~-

-=AOORESS~AODRESS ADORES..
VAliD VAlID

~~
I-tcs -lm •

Ol~ ~ ..
_IOES - I-IoEH-'--

Wf~ ~~'-
~Iol""

I--lwc

DATA OUT~ HIGH z'

- IoH

DATA IN~ DATA DATA
VAlID VAliD- Iosl:

e-- ~

RB \. Ir-

- .1-
e.... "".

fig.". 2. WE Controlled Wftt. Cycle •
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.L=- .....X_L_28_65_)1

ADORE
VALID

RiB~~~i--e'r
t----IPl-------.j. _1-------'--------

Figure 3. CE Controlled Write Cycle 8

I
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~rL XL2865A
~~------
ORDERING INFORMATION

Oper8t!ng Suppa,
Plrt Number Acc:eu Time (ns) Temperature Range Ylrialiion (Y) '8Ckage

XLS2865AC-25O 250 CEROIP
XLS2865AC-3OO 300

D-70"C 4.75-5.25 28 Lead
XLS2865AC·350 350 Dual-In-Une
XLS2865AC-iSO 450
XLS2865AP·25O ~ PlASTIC
XlS2865AP-300 300

D-70"C 4.75-5.25 28 Lead
XLS2865AP·35O 300 DuaI-In-Line
XLS2865AP-i5O 450
XLS2865AC·25ONO 250 CEROIP
XLS2865AC·3OQNO 300

D-70°C 4.5-5.5 28 Lead
XLS2865AC·350IVO 350 DuaI-ln-Une
XLS2865AC-i5OIVO 450
XLS2865AP·25ONO 250 PlASTIC
XLS2865AP·3OQNO 300

D-70"C 4.5-5.5 28 Lead
XLS2865AP--350IVO 350 Dual-In-Une
XLS2865AP-<f5OIVO 450

XLM2865AC-300 300 CERDIP
XLM2865AC·350 350 -55 +125°C 4.5-5.5 28 Lead
XLM2865AC-450 450 Dual In-Line
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