a/EL EXEL Microelectronics, Inc. X L 2 8 C64B
Excellence in E*

8K X 8 CMOS Electrically Erasable PROM
6ms Nonvolatile Write Cycle

FEATURES PIN CONFIGURATIONS
» Fast Read Access Times

— 150ns, 200ns and 250ns

. 28 pin SOIC 28 pin Plastic DIP
e Low CMOS Power Consumption Type “J” Package Type “P” Package
— 60mA (Active) e
1 28 [] Vee Nc 1 28] Vec
— 200pA (Standby) ZQ 27 lwe Al 2 27 [l we
* 5 Volt-only Operation 3 26 [] NC A7l]3 261 NC
— Including write 4 25 {1 A Aolfa 251 Aq
. : 5 24 1A Asll s 241 A
» Fast Nonvolatile Write Cycle . 23 [ A Al 23[] A,
— Internally latched data and address 7 22 [] oE Asfl 7 22[] GE
— 120ns byte-load cycle 8 211 Ap Az lls 211 A
— 10ms (max.) nonvolatile write cycle 9 20 [1 CE A:l] o 20l ce
— Automatic erase before write 19 ] vo, Ao 10 10 1 vo,
« Software Mode Control 18 [] /06 0o [ 11 18] o,
17 [J vos o, [12 171 vos
e On-chip Inadvertent Write Protection 16 [J 0. 1o, [}13 16 [] 104
imi 15 [J vos Vss [] 14 15[] 1o
» Unlimited Read Cycle Endurance
» 100,000 Erase/Write Cycles Typical 32 pin PLCC
Type “D” Package
+ 100 Year Secure Data Retention L s0o0 9Wo
AT . . . . <<zZ >‘§ z
» DATA Polling to Minimize Write Cycle Time FFAFEE
e Automatic Page Write As [E] 53] Ag
. As ] 28] A
— 1 to 64 Bytes in 6ms (max.) AT 2 Ay,
« ESD Protected to 2000V B 2 e
A o] [21] Aso
Ao [ 23] CE
NC [z 22] 10,
110, =] [71] 1/0,
OVERVIEW B[E|B|E|E|E|E|
gd82gdd
The XL28C64B is a full-featured, 8K x 8 bit CMOS pooes L AOLE
E2PROM (Electrically Erasable Programmable Read
Only Memory). Operationally, it is compatible with indus-
try standard 64K devices, but offers improved speed and PIN NAMES
power efficiency. Read access times can be as low as
150ns; .staljdby current, Ies§ than 200pA. It.feature_s a Ao-A12  Address Inputs
page-wide input buffer and improved protection against /00- 1/07 Data Inputs/Outputs
inadvertent writes. The XL28C64B is manufactured with CE Chip Enable
EXEL’s proven double-metal, CMOS process. _— P
OE Output Enable
WE Write Enable
Vcc Supply Voltage
Vss Power and Signal Ground
NC No Connect
EXEL Microelectronics, Inc. D0025 4/96
2150 Commerce Drive * San Jose, CA 95131 DVPTD 6931-05

Phone 408 432-0500 < Fax 408 432-8710 < Internet www.exel.com
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BLOCK DIAGRAM
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The sophisticated architecture of this device provides
complete and automatic control of the nonvolatile write
cycle, eliminating the need for external timers, latches,
high voltage generators and supplemental inadvertent
write protection circuitry. It fits into standard SRAM sock-
ets and responds to typical SRAM write commands.

The fully-automatic, 64-byte, page-write allows the entire
memory to be programmed in less than 0.65 sec. Internal
latches, for address and data, free the system bus during
the 6ms self-timed, nonvolatile write period. Moreover,
the byte-load cycle time matches the read access time,
adding to system performance.

Inadvertent writes are inhibited by a wide range of protec-
tions built into the XL28C64B. A low Vcc lockout feature
disables nonvolatile write cycles when Vcc drops below
3.5V (Vwi) (typical). Additionally, the XL28C64B features
power-on reset and noise protected WE.

The XL28C64B is compatible with existing 64K
E2PROMs—both pinout and operating modes conform to
industry standards. This compatibility extends to higher
and lower density E2ZPROM s as well.

D0025 4/96
DVPTD 6931-05

APPLICATIONS

The nonvolatile storage in the XL28C64B can deliver
firmware for booting up systems, and for operating indus-
trial and process controllers, traffic controllers, robotics
and telemetry, measuring instruments and appliance
controls. It can retain phone numbers and messages in
telephones and facsimile machines. The XL28C64B is
ideal in applications that are self-adapting, such as video
games and systems that require automatic re-calibration,
as well as those that are subject to power failures.

ENDURANCE and DATA RETENTION

The XL28C64B is designed for applications requiring up
to 100,000 data changes. It provides 100 years of secure
dataretention, with or without power applied after the data
is written.

DEVICE OPERATION-NORMAL MODE

Three control pins (CE, OE and WE) select all standard
user-operating modes for the XL28C64B. Chip erase
(typically executed during test procedures) requires a
higher supply voltage on the OE input pin. This conforms
with existing E2PROM standards. (Contact EXEL for
details on the Chip Erase Mode).
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Read Mode

Data is read from the XL28C64B by bringing both CE and
OE LOW while keeping WE HIGH. (See Figure 3). With
the read mode selected, address lines can be changed at
any time, in any order to read data at various locations in
the E2PROM array. Read access time is measured from
the time when the final controlling line (CE or OE) goes
LOW (tce or tog), or the time when the address is estab-
lished (tan).

The device can be read an unlimited number of times,
because the stored charge that defines the bit state is not
affected by a read cycle.

Write Mode
The XL28C64B uses a two-step process to store new
data. Byte-load cyclesfill latches in a volatile page buffer.
A subsequent nonvolatile write cycle transfers this data
in the page-buffer to the E2PROM array without user
intervention.

The XL28C64B contains (128) 64-byte pages. Address
lines As-A12identify the page; lines Ao-As identify the byte
within the page. All bytes written within one nonvolatile
write cycle must be on the same page (As-A12 must
remain unchanged). Any number of the 64 bytes in the
page can be written or re-written, in any order; the last
data written to any given byte when the nonvolatile write
cycle begins is retained. An internal byte flag set for each
corresponding byte flag written, identifying the newly
written byte in a page.

Either WE or CE can be used to initiate the byte-load
cycle. Theaddress s latched into internal address latches
upon the last falling edge of WE or CE.
Aninternal byte-load timer is started on the falling edge of
the controlling line. The timer provides a 100us window for
initiating the next byte-load cycle. Byte-loading can con-
tinue indefinitely if each new load cycle is started within
the timeout period. Please note that all write cycles
require OE to be held HIGH (see Figure 4, 5, and 6).

XL28C64B

When the byte-load timer times out, additional external
byte-load cycles are ignored and data is automatically
transferred from the page buffer to the E2PROM array
through an internally managed nonvolatile write cycle.
Byte flags ensure that high voltage is applied only to newly
written bytes. By avoiding the unnecessary cycling of
unwritten bytes, the overall endurance of the array can be
extended.

An internal write-flag is set on the first byte-load of each
write cycle. Data pins remain in a high impedance state
except during a byte-load (when they contain the forced
input data) or during a DATA polling read (see below).
When the high voltage cycle is completed, the write-flag
is reset and the operating mode is again determined by
the control pins (CE, OE and WE).

Output Disable Mode

While in the read mode, if OE is brought HIGH, the device
remains in the read mode, but with the outputs disabled.
(I/O pins are in a highimpedance state.)

Standby Mode

Whenever CE is brought HIGH, the device operates in
standby mode, with the I/0 pinsin a highimpedance state.
Standby power dissipation is less than 200pA with CMOS
level inputs. While CE remains HIGH, all other input pins
are disabled, insulating the device from any activity on the
system bus.

Chip Erase — High Voltage Mode

The chip erase mode allows the user to erase the entire
E2PROM array with a single command. The method
requires the application of high voltage (V1) onthe OE pin,
with CE at a logical “0.” Chip erase is initiated by a
standard byte write command, butin this case, the dataon
the I/O pins is ignored. A byte containing all “1's” is
automatically written to all locations in the E2PROM array.
(Refer to the Mode Selection chart.)

D0025 4/96
DVPTD 6931-05
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DEVICE OPERATION -
Software Data Protection

The XL28C64B offers software data protection (SDP) a
JEDEC standard method of protecting the contents of the
memory. During power transitions the control inputs to the
XL28C64B could possibly produce the conditions neces-
sary for initiating an unwanted write cycle. Thisis called an
inadvertent write and can generally be eliminated through
careful external circuit design. The best assurance for
protecting against an inadvertent write is SDP. Once this
feature is enabled, the XL28C64B will be protected during
device operation and during power transitions.

Set Software Data Protect

To enable software data protect the XL28C64B must be
written with a three byte command sequence as shown in
Figure 1. The system can immediately exit from the
routine after writing the three bytes and the XL28C64B will
be protected after twc. Thatis, any attempts to write to the
device will be ignored.

Data can still be written to the device but only under a
controlled sequence of events. First the set data protect
command sequence is issued; then, within tgLc data may
be written in the normal manner (either single or multiple
bytes) to the device.

Disable Data Protect

Even though the need for disabling SDP is rare the six
byte command sequence, illustrated in Figure 2, will
disable the feature.

SDP Notes: The addresses used in the command se-
guence can be written with data. All write operations
within the command sequence and any subsequent data
writes must conform to the page write timing limits.

D0025 4/96
DVPTD 6931-05

XL28C64B

DATA Polling

The XL28C64B provides DATA polling as a means to
detect the early completion of a write cycle. The write
cycle is specified as a max 5ms but it is generally faster.
The host system can take advantage of the faster typical
write cycle by implementing a DATA polling routine.

After a write operation and before the completion of the
internal write cycle, any attemptto read the XL28C64B will
return the complement of the last data written on
I/O7. Thatis if the data written on I/O7 was a logic “1,” any
attempt to read the last address written would return a
logic “0” on I/O7. Likewise, if the data written on I/O7 was
a logic “0,” any attempt to read the last address would
return a logic “1” on 1/07. Once the data reads true, the
internal write cycle is complete and a valid read or write
operation may be initiated.

WRITE DATATO
ADDRESS n IN
XL28C64B

'

READ LOCATION N (
IN XL28C64B

'

COMPARE DATA READ
TO LAST BYTE WRITTEN
(LOGICAL COMPARE)

+ DATA READ HAS AN

INVERTED D7 FROM THAT
OF THE BYTE LAST WRITTEN.
THIS INDICATES THE

NO NONVOLATILE WRITE
CYCLE IS STILL IN
PROGRESS AND THE
XL28C64B IS TEMPORARILY
UNAVAILABLE
FOR READ OR WRITE ACCESS.

YES

DATA READ MATCHES
DATA WRITTEN INDICATING
THE XL28C64B HAS
COMPLETED ITS NONVOLATILE
WRITE CYCLE AND IS
AVAILABLE FOR READ OR
WRITE ACCESS.

DATA POLLING SUBROUTINE

D0025 ILL DO1.1
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Write Sequence for Setting
Software Data Protection

WRITE DATA AA

ADDRESS 1555

y 5S
! Voo | Wite N/
WRITE DATA 55 | 1Byteor |
1Page
|
|

TO
ADDRESS 0AAA !

] ADDRESS }( 1555 X 0AAA X 1555 )I(ADDRESSX

|
WRITE DATA A0

|
| |
ADDREgS 1555 DATA >< M X s X a0 X %R X

l-— BYTE/PAGE LOAD <tBLC max <tgLcmax . <tBLC m‘!ix
ENABLED i

I
|
|

WRITE DATA XX wE

TO WE N/ :
I
1

Write Protected

ANY ADDRESS

! —

WRITE LAST DATA CE \
TO

twe

/

D0025 ILL FO1.1
LAST ADDRESS

l WE controlled Write cycle shown; CE controlled is also valid.

AFTER t,,, DEVICE
RE-ENTERS DATA
PROTECTED STATE

FIGURE 1. WRITE SEQUENCE FOR SETTING SOFTWARE DATA PROTECTION

Write Sequence for Disabling
Software Data Protection

WRITE DATA AA

TO
ADDRESS 1555
i 59-\_/—
Vce | Write |
WRITE DATA 55 | 1Byteor
TO | 1Page |
ADDRESS 0AAA

] ADDRESS 1555 X oma X 1555 X 1855 X omn X 155 XADDRESSK
| |

WRITE DATA 80 | |
TO Data to b
ADDRESS 1555 DATA M X s X Xom XTss X0 X O X

|
¢ _<tgicmax __ <tBLcmax . _ <tBLCmax <tBlcmax | <tBLCmax | _Z'BLC max

WRITE DATA AA
Write

ADDRESS 1555 <—1twc—={ Enabled

!

WRITE DATA 55

TO
ADDRESS 0AAA

— ) — ) , D0025 ILL F02.1
i WE controlled Write cycle shown; CE controlled is also valid.

WRITE DATA 20
TO
ADDRESS 1555

!

AFTER t,,, DEVICE
REMAINS IN A NORMAL
WRITE MODE

FIGURE 2. WRITE SEQUENCE FOR DISABLING SOFTWARE DATA PROTECTION

D0025 4/96
5 DVPTD 6931-05
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WRITE PROTECT MECHANISMS

The XL28C64B features several integrated mechanisms
to protectitfrominadvertentwrites that might occur during
system power supply transitions or periods of system
noise.

OE Write Inhibit

If OE is brought LOW before the CE and WE write
command sequence, the internal nonvolatile write cycle
will not occur, (See the Mode Selection Table below). In
addition to the user-controlled protection mechanisms,
the following specialized circuits are built in.

Vcc Lockout

The XL28C64B has a specialized power supply monitor
circuit integrated to protect the device from inadvertent
write commands asserted by the system during low Vcc
conditions. This circuitry constantly evaluates the power
supply voltage level applied to the XL28C64B and actively
inhibits the initiation of nonvolatile write cycles if the
applied supply voltage falls below Vwi. This circuitry does
not abort nor affect nonvolatile write cycles already in
progress, but inhibits new cycles from being initiated.

XL28C64B

Power-Up Write Enable Delay

At power on, operation is inhibited until Vcc is stable and
sufficiently high. Write operations are inhibited until 20ms
after Vcc reaches 3.0V to allow the system to stabilize
while blocking potential inadvertent write commands.

Noise Protection
Write pulses of less than 10ns duration on the WE pin will
not initiate nonvolatile write cycles.

Data Protection Mode (Software Controlled)
The XL28C64B can be placed in a write-disabled mode
through software control.

MODE SELECTION

CE OE WE Mode I/0 Power
VL ViL VIH Read Dout Active
ViL ViH | 7L [ Byte Write (WE Controlled) Din Active
| Vi ViL Byte Write (CE Controlled) Din Active
ViL VH ViL Chip Erase* Data In = X Active

VIH X X Standby HIGH z Standby
X ViL X Write Inhibit X Active

*Contact EXEL for details.

D0025 4/96
DVPTD 6931-05
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ABSOLUTE MAXIMUM RATINGS

Temperature Under BiaS XLS2BCBAB .........uueiiiiieeiiiiiiiiiiieiieee e e e e e s ssssrsaeeeresaeeesssssnsssseseeeeeeaeeessnnnnns 0°C to +70°C

XLE2BCBAB .....ueeeeitiie ettt ettt ste e snte e s e e nnteeeanneeen -40°C to +85°C
StOrage TEMIPEIALUIE .....ouiiiiiiiiieeee ettt e et et et e e e e e e e s e e et e e e e e e e e et s n b e n e e et e eaeeeeans -65°C to +150°C
Lead Soldering Temperature (IeSs than 10 SECONAS) .....coeiiiiiiiiiiiiiiie ettt e e e e e e e e e e e e aaannes 300°C
Y0 ] o] o]\ Y] 1 = To [T PP PO PPPPTUTTP 0to 6.5V
Voltage 0N ANy Pin™ ... -0.3to Vcc +0.3
V2011 =T =TT IO ] T o PSR -0.3to +13V
(SIS B R - 11 oo [PPSO PPUPPPPRP 2000V

*With respect to ground

NOTE: These are STRESS ratings only. Appropriate conditions for operating these devices are given elsewhere in this specification. Stresses
beyond those listed here may permanently damage the part. Prolonged exposure to maximum ratings may affect device reliability. Although
this product includes specific circuitry to protect it from electrostatic discharge, conventional precautions should be taken to avoid any voltages
higher than the rated maxima.

DC ELECTRICAL CHARACTERISTICS
Ta=0°C to +70°C for the XLS28C64B, Vcc =5V +10%
Ta =-40°C to +85°C for the XLE28C64B, Vcc = 5V £10%

Symbol Parameter Test Conditions Min. Max. Units
Icc Vce Current — Active (TTL) CE=0E=VwL 60 mA
WE = VH
I/O's = open
Ao-A12toggling at 5SMHz
IsB Vcc Current — Standby (TTL) CE =WE = ViH 2 mA
OE =V
I/O's = open
Ao-A12=Vcc
IseC Vce Current — Standby (CMOS) CE = WE = Vce-.2V 200 HA
OE =<Vss+0.2V
I/O's = open
Ao-A12=Vcc
Iul Input Leakage Current VIN = GND to Vcc 10 A
ILo Output Leakage — Standby Vout = GND to Vcc 10 A
CE =VH
ViL Input Low Voltage -0.3 0.8 \%
VIH Input High Voltage 2.0 Vce + 0.3 \%
VoL Output Low Voltage loL=2.1mA 0.4 \%
VoH Output High Voltage loH = -400pA 24 \Y
loH = -10pA Vce-0.1
Viol Write Lockout Voltage 3.2 4.4 \%

D0025 PGM T01.1

CAPACITANCE

Ta =25°C, f=1.0MHz
Symbol Test Test Conditions Max. Units
Cio Input/Output Capacitance Vio = 0V 10 pF
CiN Input Capacitance VIN =0V 6 pF

D0025 PGM T02.1

D0025 4/96
7 DVPTD 6931-05
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AC OPERATING CHARACTERISTICS READ CYCLE (See Figure 3)
Ta= 0°C to +70°C for the XLS28C64B, Vcc=5V+10%
Ta=-40°C to +85°C for the XLE28C64B, Vcc=5V+10%

XLS28C64B-150 XLS28C64B-200 [XLS28C64B-250
ONLY XLE28C64B-200 |XLE28C64B-250
Symbol Test Units
Min. Max. Min. Max. Min. Max.
tRC Read Cycle Time 150 200 250 ns
taA Address Access Time 150 200 250 ns
tce Chip Enable Access Time 150 200 250 ns
toE Output Enable Access Time 60 75 100 ns
tLz Chip Enable to Output in Low Z 0 0 0 ns
tHz Chip Disable to Output in High Z 0 50 0 50 0 50 ns
toLz Output Enable to Output in Low Z 0 0 0 ns
toHz Output Disable to Output in High Z 0 50 0 50 0 50 ns
toH Output Hold from Address Change 15 15 15 ns
D0025 PGM T03.2
WRITE CYCLE (See Figures 4, 5 and 6)
Ta= 0°C to +70°C for the XLS28C64B, Vcc=5V+10%
Ta=-40°C to +85°C for the XLE28C64B, Vcc=5V+10%

Symbol Test Min. Max. Units
twc Write Cycle Time 10 ms
tBLC Byte Load Cycle 120 150 ps
tas Address Setup Time 0 ns
taH Address Hold Time 35 ns
tcs Write Setup Time 0 ns
tcH Write Hold Time 0 ns
tcw Chip Enable Pulse Width 50 ns
toES Output Enable Setup Time 5 ns
tOEH Output Enable Hold Time 5 ns
twp Write Enable Pulse Width 70 ns
twPH Write Pulse Width High 50 ns
tbs Data Setup Time 30 ns
tDH Data Hold Time 0 ns
tov Data Valid Time 1 Hs
tINIT Power-up Initialization Period 20 ms

D0025 PGM T04.3

D0025 4/96
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FIGURE 3. READ CYCLE TIMING
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ADDRESS 5555
tas —=|<=—1Tan

OE w NREERLEEGEEEEES: $8557
togs = o
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FIGURE 4. WE CONTROLLED WRITE CYCLE TIMING
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ADDRESS S o
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FIGURE 5. CE CONTROLLED WRITE CYCLE TIMING
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PACKAGE DIAGRAMS

XL28C64B

28-pin Plastic DIP (Type “P") Package

1.455 (36.96)
1.445 (36.70)
NOTE 2

mininininininininininininin

T

550 (13.97)
1530 (13.46)
(NOTE 2)

L

PIN 1 INDICATOR \)

I N N

1.300 (33.02)
REF.
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1065 (1.65) i »’
' “

SEATING PLANE
1150 (3.81) NOM.

080 (2.03) .015 (.38) MIN.
.070 (1.78) ¢

1y

ML

.065 (1.65)
.055 (1.39) .125 (3.18)
TYP. .020 (.51) 100 (2_54).160 (4.06)
.016 (.41) TYP.
TYP.

L 190 (4.83) MAX

625 (15.88)
600 (15.24)
(NOTE 3)

7°TYP.
(4pPLCS)

1600 (15.24)

BSC 013 (.330)

|
5\(2009 (.228)

28pn pdip/P ILL.2

670 (17.02)
610 (15 49)

28-pin SOIC (Type “J") Package

HEBEHAHRHHHHBHAHAARA

1299 (7.59) 1410 (10.41)
1292 (7.42) 1400 (10.16)

HHHHHHHHHHHHHHJ

PIN 1 INDICATOR

711 (18.06)
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—_—
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\
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[ \ —L
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LI
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SEATING PLANE

.020 (.508) |
1014 (:356)

1420 (10.67) TYP.
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IIIIIIIIIIIIIII*

.050 (1.270) TYP
28 Places

JIIIIIIIIIIIIII

.030 (.762) TYP.
28 Places

040 (1.02)
1024 (61)

I

28pn JEDEC/J SOIC ILL.1

11
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PACKAGE DIAGRAMS (Continued)

XL28C64B

32-pin PLCC (Typ

e “D") Package

495 (12.57)
485 (12.32)
453 (11.51)
449 (11.41) %

045 (1.143)
O

MM r

A

\

-

}

595 (15.11)
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S [ Ny N N [ I NN [y Ny |
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S [y N N [ Ny |
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rRF

1055 (1.40)
045 (1.14)
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1490 (12.45)
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1390 (9.91)
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ﬁ ~— 0.15(.381) MIN
0. (]

N

1
T
025
015
.010 (.254) —»] ’«L

—

1095 (2.413)
078 (1.981)

FOOTPRINT

055 (1.397)
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= .390 (9.906)

.030 (.762) TYP.
32 Places

plaelal

_ —— .050 (1.270) TYP.
lllllll 32 Places
——m m !
| ]
530 (13.462) ™ ™
490 (12.446) = =
400 (10.160) 1 -
REF. o .
|| |
| ]
— |
— INRNNNR
300 (7.620)
~— REF. —
430(10922) |

32pn plce/D ILL.1
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ORDERING INFORMATION
Standard Configurations

XL28C64B

Prefix Temperature Part Package Access
Range* Type Type* Time
XL S E 28C64B D, J P 150, 200, 250

*Contact EXEL for your special temperature and packaging requirements.

Part Numbers:

XL
Prefix
EXEL Product
Temperature Range
S = Commercial = 0°C to +70°C

E = Industrial -40°C to +85°C

280648 D 200

Part Number
28C64B

13

D0025 PGM T05.2

Speed Grade

-150 = 150ns
-200 = 200ns
-250 = 250ns

Package Type

D = PLCC
J= soicJ
P = PDIP

D0025 4/96
DVPTD 6931-05
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NOTES:

DO0025 4/96
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NOTES:
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NOTICE

EXEL Microelectronics, Inc. reserves the right to make changes to the products contained in this publication in order to improve
design, performance or reliability. EXEL Microelectronics, Inc. assumes no responsibility for the use of any circuits described herein,
conveys no license under any patent or other right, and makes no representation that the circuits are free of patent infringement.
Charts and schedules contained herein reflect representative operating parameters, and may vary depending upon a user’s specific
application. While the information in this publication has been carefully checked, EXEL Microelectronics, Inc. shall not be liable for
any damages arising as a result of any error or omission.

EXEL Microelectronics, Inc. does not recommend the use of any of its products in life support applications where the failure or
malfunction of the product can reasonably be expected to cause failure of the life support system or to significantly affect its safety
or effectiveness. Products are not authorized for use in such applications unless EXEL Microelectronics, Inc. receives written
assurances, to its satisfaction, that: (a) the risk of injury or damage has been minimized; (b) the user assumes all such risks; and
(c) potential liability of EXEL Microelectronics, Inc. is adequately protected under the circumstances.

© Copyright 1996 EXEL Microelectronics, Inc.

Reproduction in whole or in part, without the prior written consent of EXEL Microelectronics, Inc. is prohibited.

D0025 4/96
DVPTD 6931-05



