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Precautions for the Handling of MOS Devices

Xicor products are designed with effective input protection to prevent damage to the devices under most conditions.
However, any MOS circuit can be catastrophically damaged by excessive electrostatic discharge or transient volt-
ages. The following procedures are recommended to avoid accidental circuit damage.

l. Testing MOS Circuits:
1. All units should be handled directly from the conductive or antistatic plastic tube in which they were shipped
if possible. This action minimizes touching of individual leads.

2. If units are to be tested without using the tube carrier, the following precautions should be taken:

a. Table surfaces which potentially will come in contact with the devices either directly or indirectly (such
as through shipping tubes) must be metal or of another conductive material and should be electrically
connected to the test equipment and to the test operator (a grounding bracelet is recommended).

b. The units should be transported in bundled antistatic tubes or metal trays, both of which will assume a
common potential when placed on a conductive table top.

¢. Do not band tubes together with adhesive tape or rubber bands without first wrapping them in a conduc-
tive layer.

Il. Test Equipment (Including Environmental Equipment):

1. All equipment must be properly returned to the same reference potential (ground) as the devices, the opera-
tor, and the container for the devices.

2. Devices to be tested should be protected from high voltage surges developed by:
a. Turning electrical equipment on or off.
b. Relay switching.
c. Transients from voltage sources (AC line or power supplies).

lll. Assembling MOS Devices Onto PC Boards:
1. The MOS circuits should be mounted on the PC board last.
2. Similar precautions should be taken as in ltem | above, at the assembly work station.
3. Soldering irons or solder baths should be at the same reference (ground) potential as the devices.

4, Plastic materials which are not antistatic treated should be kept away from devices as they develop and
maintain high levels of static charge.

IV. Device Handling:
1. Handling of devices should be kept to a minimum. If handling is required, avoid touching the leads directly.

V. General:
1. The handler should take every precaution that the device will see the same reference potential when moved.

2. Anyone handling individual devices should develop a habit of first touching the container in which the units
are stored before touching the units.

3. Before placing the units into a PC board, the handler should touch the PC board first.

4. Personnel should not wear clothing which will build up static charge. They should wear smocks and clothing
made of 100% cotton rather than wool or synthetic fibers.

5. Be caretul of electrostatic build up through the movement of air over plastic material. This is especially true
of acid sinks.

6. Personnel or operators should always wear grounded wrist straps when working with MOS devices.

7. A 1 meg ohm resistance ground strap is recommended and will protect people up to 5,000 volts AC RMS or
DC by limiting current to 5 milliamperes.

8. Antistatic ionized air equipment is very effective and useful in preventing electrostatic damage.

9. Low humidity maximizes potential static problems. Maintaining humidity levels above 45% is one of the most
effective ways to guard against static handling problems.
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Please use this Xicor Data Book Supplement in conjunction with the Xicor 1988 Data
Book, Stock No. 100-080, which contains additional product line information, product
reliability reports and application notes.
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ADVANCED INFORMATION ®
Commercial X24C01 .
1K Industrial X24C01l 128 x 8 Bit
Electrically Erasable PROM

TYPICAL FEATURES DESCRIPTION

® Low Power CMOS The X24C01 is a CMOS 1024 bit serial E2PROM, inter-
—2 mA Active Current Typical nally organized as 128 x 8. The X24CO01 features a seri-
—60 pA Standby Current Typical al interface and software protocol allowing operation

o Internally Organized 128 x 8 on a two wire bus.

® 2 Wire Serial lnterfa!ce Xicor E2PROMSs are designed and tested for applica-
—Provides Bidirectional Data Transfer tions requiring extended endurance.

Protocol
® Four Byte Page Write Mode
¢ Self Timed Write Cycle

—Typical Write Cycle Time of 5 ms
¢ Inherent 100+ Years Data Retention
© 8-Pin Mini-DIP Package
© 8-Pin SOIC Package

PIN CONFIGURATIONS

PLASTIC SOIC PIN NAMES
\ \_J 1to3 No Connect
Ne [t 8] vec ne 8 Vee 4 Vs
5 SDA Serial Data

NCc ] 2 7EaNC

ne[]e o [ Ine = xeecor - 6 SCL Serial Clock

ve[ s e[ s NeEqs 6fascL 7 No Connect — to Vgg
Vss O] 4 s soa 8 Vee

ves [ |4 s| ]spa il

0107-1
®©Xicor, 1989 Patents Pending Characteristics subject to change without notice
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X24C01, X24Co01l

ABSOLUTE MAXIMUM RATINGS*
Temperature Under Bias

X24C01 ..ot —10°C to +85°C

X24C01l. oot —65°Cto +135°C
Storage Temperature .................... —65°C to +150°C
Voltage on any Pin with

Respectto Vgg ....ovvvviniini i, —1.0Vto +7V
D.C.Output Current . .........oovvuriiiiniiaennn, 5mA
Lead Temperature

(Soldering, 10 Seconds) .........covevuiinnenneann. 300°C

D.C. OPERATING CHARACTERISTICS

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

X24C01 Tp = 0°C to +70°C, Voo = +5V £10%, unless otherwise specified.
X24C011 Tp = —40°C to +85°C, Voo = +5V £10%, unless otherwise specified.

Symbol Parameter Limits Units Test Conditions
Min. Typ.(1) Max.
lcc Power Supply Current 2.0 3.0 mA fscL = 100 KHz
5@ Standby Current 60 100 pA VIN = GND or Vg
Iy Input Leakage Current 0.1 10 pA Vin = GND to Voo
ILo Output Leakage Current 0.1 10 RA VouTt = GND to V¢
viL®) Input Low Voltage -1.0 Vee X0.3 \
ViH®) Input High Voltage Vce X0.7 Veg +0.5 \
VoL Output Low Voltage 0.4 \' loL = 2.1mA
CAPACITANCE Tp = 25°C, f = 1.0 MHz, Vgg = 5V
Symbol Test Max. Units Conditions
Cyo@ Input/Output Capacitance (SDA) 8 pF Viyjo = 0V
CiN@4 Input Capacitance (SCL) 6 pF ViN = OV
A.C. CONDITIONS OF TEST SYMBOL TABLE
Input Pulse Levels Ve X0.1to Vg X0.9 WAVEFORM INPUTS QUTPUTS
Input Rise and 10 Must be Will be
Fall Times ns steady steady
Input and Output May change Will change
Timing Levels Vee 0.5 _ﬂ_ from Low to from Low to
a High High
Output Load éﬂ;L 10a0te ;md May change Will change
L=100p _“_ from High to  from High to
Notes: (1) Typical values are for Tpo = 25°C and nominal sup- Low Low
ply voltage. Don't Care: Changing :
(2) SDA and SCL require pull-up resistor. M Changes State Not
(3) Vi min. and V|4 max. are for reference only and are Allowed Known
4) 'rll'?\:stes::meter is periodically sampled and t Center Line
K I m no i
100% tosted. P y samp M N/A Is High
Impedance
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X24C01, X24C01I

A.C. CHARACTERISTICS LIMITS

X24C01 Tp = 0°C to +70°C, Voo = +5V £10%, unless otherwise specified.

X24C011 Tp = —40°C to +85°C, Vo = +5V £10%, unless otherwise specified.

Read & Write Cycle Limits
Symbol Parameter Min. Max. Units
fscL SCL Clock Frequency 0 100 KHz
T|\ Noise Suppression Time 100 ns
Constant at SCL, SDA Inputs
taa SCL Low to SDA Data Out Valid 0.3 3.5 us
tBuUF Time the Bus Must Be Free
Before a New Transmission 4.7 us
Can Start
tHD:STA Start Condition Hold Time 4.0 us
tLow Clock Low Period 4.7 F us
tHIGH Clock High Period 4.0 us
tsu:sTA Start Condition Setup Time 4.7 us
tHD:DAT Data In Hold Time 0 us
tsu:DAT Data In Setup Time 250 ns
) SDA and SCL Rise Time 1 us
te SDA and SCL Fall Time 300 ns
tsu:sTo Stop Condition Setup Time 4.7 us
tpH Data Out Hold Time 300 ns
Typical Power-Up Timing
Symbol Parameter Max. Units
tpyr(® Power-Up to Read Operation 1 ms
tpuw(® Power-Up to Write Operation 5 ms
Bus Timing
R
scL \‘ r_
tsuoatr  tsuisto

SDA
IN

tgur

SDA
ouT

0107-3

Note: (5) This parameter is periodically sampled and not 100% tested.
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X24C01, X24Co01l

Write Cycle Limits
Symbol Parameter Min. Typ.(6) Max. Units
twr(? Write Cycle Time 5 10 ms
The write cycle time is the time from a valid stop condi-
tion of a write sequence to the end of the internal
erase/program cycle. During the write cycle, the
X24C01 bus interface circuits are disabled, SDA is al-
lowed to remain high, and the device does not respond
to its word address.
Write Cycle Timing
sCL— — — — —
soa” " I \_
WORD n tun
sTOP START X24C01
CONDITION CONDITION ADDRESS
0107-4

PIN DESCRIPTIONS

Serial Clock (SCL)

The SCL input is used to clock all data into and out of
the device.

Serial Data (SDA)

SDA is a bidirectional pin used to transfer data into and
out of the device. It is an open drain output and may be
wire-ORed with any number of open drain or open col-
lector outputs.

An open collector output requires the use of a pull-up
resistor. For selecting typical values, refer to the Guide-
lines for Calculating Typical Values of Bus Pull-Up Re-
sistors graph.

DEVICE OPERATION

The X24C01 supports a bidirectional bus oriented pro-
tocol. The protocol defines any device that sends data
onto the bus as a transmitter, and the receiving device
as the receiver. A controller initiates data transfers, and

provides the clock for both transmit and receive opera-
tions.

Clock and Data Conventions

Data states on the SDA line can change only during
SCL LOW. SDA state changes during SCL HIGH are
reserved for indicating start and stop conditions. Refer
to Figures 1 and 2.

Start Condition

All commands are preceded by the start condition,
which is a HIGH to LOW transition of SDA when SCL is
HIGH. The X24C01 continuously monitors the SDA and
SCL lines for the start condition and will not respond to
any command until this condition has been met. This is
true only if the previous sequence was correctly termi-
nated with a stop condition.

Notes: (6) Typical values are for To = 25°C and nominal sup-

ply voltage (5V).

(7) twr is the minimum cycle time to be allowed from
the system perspective unless polling techniques
are used. It is the maximum time the device requires
to automatically complete the internal write opera-
tion.




X24C01, X24Co1l

Figure 1: Data Validity
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Figure 2: Definition of Start and Stop
1 i | |
: t [} |
SDA w
! !
| .
b b
e 0 WD e WD /e B
! | | |
H I ] |
' 1 (] ]
START BIT STOP BIT
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Stop Condition

All communications are terminated by a stop condition,
which is a LOW to HIGH transition of SDA when SCL is
HIGH. The stop condition is also used by the X24C01
to place the device in the standby power mode after a
read sequence. A stop condition can only be issued af-
ter the transmitting device has released the bus.

Acknowledge

Acknowledge is a software convention used to indicate
successful data transfers. The transmitting device will
release the bus after transmitting eight bits. During the
ninth clock cycle the receiver will pull the SDA line
LOW to acknowledge that it received the eight bits of
data. Refer to Figure 3.

The X24C01 will always respond with an acknowledge
after recognition of a start condition, a seven bit word
address and a R/W bit. If a write operation has been
selected, the X24C01 will respond with an acknowl-
edge after each byte of data is received.

In the read mode the X24C01 will transmit eight bits of
data, release the SDA line and monitor the line for an
acknowledge. If an acknowledge is detected and no
stop condition is generated by the controller, the
X24C01 will continue to transmit data. If an acknowl-
edge is not detected, the X24C01 will terminate further
data transmissions and await the stop condition to re-
turn to the standby power mode.

17



X24C01, X24Co1l

Figure 3: Acknowledge Response From Receiver

SCL

T\

i/

OUTPUT '—""\ /

A

A

TRANSMITTER

DATA

QUTPUT
FROM
RECEIVER

START

J

ACKNOWLEDGE
0107-7

WRITE OPERATIONS

Byte Write

To initiate a write operation, the controller sends a start
condition followed by a seven bit word address and a
write bit. The X24C01 responds with an acknowledge,
then waits for eight bits of data and then responds with
an acknowledge. The controller then terminates the

Figure 4: Byte Write

transfer by generating a stop condition, at which time
the X24C01 begins the internal write cycle to the non-
volatile memory. While the internal write cycle is in
progress, the X24C01 inputs are disabled, and the de-
vice will not respond to any requests from the control-
ler. Refer to Figure 4 for the address, acknowledge and
data transfer sequence.

s
T
A WORD
BUS AcTviry R

ADDRESS (n)
T, ~

DATA n

s )

SDA LINE |5|"""
A 11

)
III"IIIIIII
[ T T T T I |

'Ul‘UO—lUl

BUS ACTIVITY: M
X24C01 S
B

®wnr
zl\=™

A
Cc
K

xXO>»

0107-8
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X24C01, X24Co01l

Page Write

The most significant five bits of the word address de-
fine the page address. The X24CO01 is capable of a four
byte page write operation. It is initiated in the same
manner as the byte write operation, but instead of ter-
minating the transfer of data after the first data byte,
the controller can transmit up to three more bytes. Af-
ter the receipt of each data byte, the X24C01 will re-
spond with an acknowledge.

After the receipt of each data byte, the two low order
address bits are internally incremented by one. The
high order five bits of the address remain constant. If
the controller should transmit more than four data
bytes prior to generating the stop condition, the ad-
dress counter will “roll over” and the previously trans-
mitted data will be overwritten. As with the byte write
operation, all inputs are disabled until completion of the
internal write cycle. Refer to Figure 5 for the address,
acknowledge and data transfer sequence.

Acknowledge Polling

The disabling of the inputs can be used to take advan-
tage of the typical 5 ms write cycle time. Once the stop
condition is issued to indicate the end of the host’s
write operation the X24C01 initiates the internal write

Figure 5: Page Write

cycle. ACK polling can be initiated immediately. This in-
volves issuing the start condition followed by the word
address for a read or write operation. If the X24C01 is
still busy with the write operation no ACK will be re-
turned. If the X24C01 has completed the write opera-
tion an ACK will be returned and the controller can
then proceed with the next read or write operation.

READ OPERATIONS

To terminate a read operation, the controller must ei-
ther issue a stop condition during the ninth cycle or
hold SDA high during the ninth clock cycle (i.e. not is-
sue an acknowledge) and then issue a stop condition
later.

Byte Read

To initiate a read operation, the controller sends a start
condition followed by a seven bit word address and a
read bit. The X24C01 responds with an acknowledge
and then transmits the eight bits of data. If the control-
ler does not acknowledge the transfer and generates a
stop condition, the X24C01 will discontinue transmis-
sion. Refer to Figure 6 for the start, word address, read
bit, acknowledge and data transfer sequence.

BUS ACTIVITY

SDA LINE |S|

BUS ACTIVITY: M
X24C01 S

s
T s
A WORD T
R ADDRESS (n) DATA n DATA n+1 DATAn+3 O
T s — - \ . P
Torovoruora l I rTyrTrrruria I |—T L L L L) I I'_?
L1111 (] Lt 1.1 |
LRA A A W A
s/c¢ c c c
8 B K K K K

0107-9
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X24C01, X24C01l

Figure 6: Byte Read
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Sequential Read

Sequential read is initiated in the same manner as the
byte read. The first data byte is transmitted as with the
byte read mode, however, the controller now responds
with an acknowledge, indicating it requires additional
data. The X24C01 continues to output data for each
acknowledge received. The read operation is terminat-
ed by the controller not responding with an acknowl-
edge and generating a stop condition.

Figure 7: Sequential Read

The data output is sequential, with the data from ad-
dress n followed by the data from n+1. The address
counter for read operations increments all address bits,
allowing the entire memory contents to be serially read
during one operation. When the highest address is
reached, the counter “rolls over” to address 0 and the
X24C01 continues to output data for each acknowl-
edge received. Refer to Figure 7 for the address, ac-
knowledge and data transfer sequence.

S
T
o}
3

0

| Il

A A A

BUS ACTIVITY  ADDRESS c ¢

_ K K
SDA LINE _l_Illllllllllllllllll|lllllll||_|_|77|lllllll
—_ 110111 101910 NN 11 NN

R A PR PR
BUS ACTIVITY: /cC DATA n DATA n+1 DATA n#2 DATA nx

X24C01 @K
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X24C01, X24Co1l

FUNCTIONAL DIAGRAM
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X24C01, X24Co01l

Guidelines for Calculating Typical Values of
Bus Pull-Up Resistors

120 ——
Ry = =M 2 6ka
100 loL MIN
) tRisE
g % RMAX = Cois
L |
2 60 MAX. —
g \ RESISTANCE
@ 40
w
e AN
20 [ miN. S~
RESISTANCE ~~——
oo LT
0 20 40 60 80 100 120
BUS CAPACITANCE (pF)
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X24C01, X24Co01l

ORDERING INFORMATION

SERIAL E2PROMSs
Device -
Order Organization Package Temp. Process Processing
Number Range | Technology Level
S|P D|C|FI|F2| K| J | E |G
X24C01S 128 x 8 L i) CMOSs Standard
X24C018SlI 128 x 8 . | CMOSs Standard
X24C01P 128 x 8 . T CMOS Standard
X24CO01PI 128x8 . | CMOSs Standard

Key:

t = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

S = 8-Lead Plastic Small Outline Gull Wing

P = 8-Lead Plastic DIP

D = Cerdip

C = Side Braze .
F1 = Ceramic Flat Pack for X2864A, X2864B,

X2864H and X28C64

F2 = Ceramic Flat Pack for X28C256 and X28C256B
K = Ceramic Pin Grid Array

J = J-Hook Plastic Leaded Chip Carrier

E = Ceramic Leadless Chip Carrier (Solder Seal)

G = Ceramic Leadless Chip Carrier (Glass Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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. A critical component is 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 safety or effectiveness.

113



X24C01, X24Co01l

PACKAGING INFORMATION
8-LEAD PLASTIC SMALL OUTLINE GULL WING PACKAGE TYPE S

HAA A

0.150(3.80) 0.228(5.80)
0.158(4.00) 0.244(6.20)

PIN 1 INDEX—~O

i H H H

0.014(0.35)
0.019 (0.49)

0.188(4.78) |
0.197 (5.00)

(4x) 7° /,\

[ 0.053(1.35)
o I 1 0.069 (1.75)

1

0.050 (1.27) - '—» 0.004(0.10)
0.010(0.25)

0.010(0.25)
0.020 (0.50)

X 45°

OO_ 80
} 0.0075(0.19)

— 1 0.010(0.25
0.027 (0.683) L (0.25)
0.037 (0.937)

PSE008
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)




X24C01, X24Co1l

PACKAGING INFORMATION
8-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P

0.430(10.92)
0.360(9.14)

L MM

\Q 0.255 (6.47)
0.245 (6.22)

PIN 1 INDEX —>0

0.092(2.34)
DIA. NOM.

PN 1LH T T G
e 0.300 _ 0.060(1.52)
(7.62) REF. " 0.020(0.51)
HALF SHOULDER WIDTH ON_ N
ALL END PINS OPTIONAL N 0.140(3.56)
SEATING 0.130(3.30)
PLANE X
0.150 (3.81
0.125 Es.w; L 0.020(0.51)
' 0.015(0.38)
_ 0.062(1.57)
0.110(2.79) | 0.058 (1.47)
0.090(2.29) - |- . 0.020(0.51)
0.016(0.41)
_ 0.325(8.25)
0.015(0.38) I~ §5360(7.62)
TMAX.

?_ ......

TYP.0.010(0.25)

PPI008

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




Sales Offices

U.S. Sales Offices

Northeast Area

Xicor, Inc.

83 Cambridge Street

Unit 1D

Burlington, Massachusetts 01803
Phone: 617/273-2110

Telex: 230322889

Fax: 617/273-3116

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 407/767-8010
TWX: 510-100-7141
Fax: 407/767-8912

Mid-Atlantic Area

Xicor, Inc.

50 North Street

Danbury, Connecticut 06810
Phone: 203/743-1701
Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, lllinois 60173
Phone: 312/605-1310

TWX: 910-997-3663

Fax: 312/605-1316

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
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ADVANCED INFORMATION

X24LCO1
X24LCo1l

Electrically Erasable PROM

Commercial

Industrial 128 x 8 Bit

1K

DESCRIPTION

The X24LC01 is a CMOS 1024 bit serial E2PROM,; in-
ternally organized as 128 x 8. The X24LCO01 features a
serial interface and software protocol allowing opera-
tion on a two wire bus.

TYPICAL FEATURES
® 3V-6V V¢c Operation
¢ Low Power CMOS
—2 mA Active Current Typical
-—60 pA Standby Current Typical
¢ Internally Organized 128 x 8
® 2 Wire Serial Interface
—pProvides Bidirectional Data Transfer
Protocol
¢ Four Byte Page Write Mode
¢ Self Timed Write Cycle
—Typical Write Cycle Time of 5 ms
¢ Inherent 100+ Years Data Retention
¢ 8-Pin Mini-DIP Package
® 8-Pin SOIC Package

Xicor E2PROMs are designed and tested for applica-
tions requiring extended endurance.

PIN CONFIGURATIONS

PLASTIC solc PIN NAMES
1to 3 No Connect
Ncq 1 e 8 :]Vcc NC =1 ~ 83 Vee 4 Vss
5 SDA Serial Data
C 2 7
ne [ ]2 7 Fj N N Ne 6  SCL Serial Clock
X24LCO01 N3 sfsaL 7 No Connect
3 sc
ne [} GFJ L Ves 4 sk soa 8 Voo +3Vto +6V
Vss E 4 5] _Jsoa 0109-3

0109-2
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X24LCO01, X24LCO11

ABSOLUTE MAXIMUM RATINGS*
Temperature Under Bias

X24LCOT . ovvviiiei i -10°C to +85°C

X24LCOM ..o —65°C to +135°C
Storage Temperature .................... —65°C to +150°C
Voltage on any Pin with

RespecttoVgg «..vvvvvviiniiiniiiiiinn.s —1.0Vto +7V
D.C.OutputCurrent. ............coviiiinieennnnnn, 5mA
Lead Temperature

(Soldering, 10 Seconds) ........ovvvrvieernrennenn. 300°C

D.C. OPERATING CHARACTERISTICS

" *COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

X24LCO1 Tp = 0°C to +70°C, Voc = +3V to +6V, unless otherwise specified.
X24LC011 Tp = —40°C to +85°C, Voo = +3V to +6V, unless otherwise specified.

Symbol Parameter Limits Units Test Conditions
Min. Typ.(1) Max.
lcc Power Supply Current 2.0 3.0 mA fscL = 100 KHz
Isg@ Standby Current Vg = 6V 150 HA Vin = GND or Vo
1582 Standby Current Vg = 3V 50 HA Vin = GND or Veg
L Input Leakage Current 0.1 10 pA Vin = GND to Vo
o Output Leakage Current 0.1 10 [T, Vout = GND to Voo
viL® Input Low Voltage -1.0 Vee X0.3 \"
VIH®) Input High Voltage Voo X0.7 Vog +0.5 \
VoL Output Low Voltage 0.4 \ loL = 2.1 mA
CAPACITANCE Tp = 25°C,f = 1.0 MHz, Vg = 5V
Symbol Test Max. Units Conditions
Cyo@ Input/Output Capacitance (SDA) 8 pF Vijo = OV
CN@4 Input Capacitance (SCL) 6 pF Vin = 0V
A.C. CONDITIONS OF TEST SYMBOL TABLE
input Pulse Levels Vgg X0.1to Vgg X0.9 WAVEFORM INPUTS OUTPUTS
Input Rise and Must be Will be
Fall Times 10 ns steady steady
Input and Output May change Will change
Timing Levels Vee X0.5 _ﬁ— from Low to from Low to
p—— High High
Output Load é v r‘_?“d May change Wil change
L= 100p “_ from High to  from High to
Notes: (1) Typical values are for To = 25°C and nominal sup- Low Low
ply voltage (5V). Don't Care: Changing :
(2) SDA and SCL require pull-up resistor. m Changes State Not
(3) ViL min. and V|4 max. are for reference only and are Allowed Known
(4) ;ﬁ:ste;;er:'meter is periodically sampled and not Center Line
i ™
100% tested. Y M N/A is High
Impedance

1-18



X24LCO01, X24LCo01l

A.C. CHARACTERISTICS LIMITS

X24LCO1 Tp = 0°C to +70°C, Vog = +3V to +6V, unless otherwise specified.
X24LCO011 Tp = —40°C to +85°C, Voo = +3V to +86V, unless otherwise specified.

Read & Write Cycle Limits
Symbol Parameter Min. Max. Units
fsoL SCL Clock Frequency 0 100 KHz
T Noise Suppression Time 100 ns
Constant at SCL, SDA Inputs
taA SCL Low to SDA Data Out Valid 0.3 3.5 s
tBUF Time the Bus Mu§t Be Free Before 47 us
a New Transmission Can Start
tHD:STA Start Condition Hold Time 4.0 us
tLow Clock Low Period 4.7 us
tHIGH Clock High Period 4.0 us
tsu:sTA Start Condition Setup Time 4.7 ps
tHD:DAT Data In Hold Time 0 us
tSU-DAT Data In Setup Time 250 ns
] SDA and SCL Rise Time 1 us
tr SDA and SCL Fall Time 300 ns
tsu:sTO Stop Condition Setup Time 4.7 us
tbH Data Out Hold Time 300 ns
Typical Power-Up Timing
Symbol Parameter Typ.(5) Units
tpyr(®) Power-Up to Read Operation 2.0 ms
tpuw(® Power-Up to Write Operation 20 ms

Bus Timing

tiGH —] I——

SCL

tHD:STA tD:pAT tsu:par  tsussto

%
taa tpy BUF
SDA
ouT

0109-4

Notes: (5) Typical values are for T4 = 25°C and nominal supply voltage (5V).
(6) This parameter is periodically sampled and not 100% tested.
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X24LCO01, X24LCO11

Write Cycle Limits

Symbol Parameter

Typ.(D Max. Units

twr® Write Cycle Time

ms

The write cycle time is the time from a valid stop condi-
tion of a write sequence to the end of the internal
erase/program cycle. During the write cycle, the
X241L.CO1 bus interface circuits are disabled, SDA is al-
lowed to remain high, and the device does not respond
to its word address.

Write Cycle Timing
SCL — — — — —
soa _ "~ __

WORD n

STOP
CONDITION

START
CONDITION

X24LCO1
ADDRESS

0109-5

PIN DESCRIPTIONS

Serial Clock (SCL) .

The SCL input is used to clock all data into and out of
the device.

Serial Data (SDA)

SDA is a bidirectional pin used to transfer data into and
out of the device. It is an open drain output and may be
wire-ORed with any number of open drain or open col-
lector outputs.

An open collector output requires the use of a pull-up
resistor. For selecting typical values, refer to the Guide-
lines for Calculating Typical Values of Bus Pull-Up Re-
sistors graph.

DEVICE OPERATION

The X24LCO01 supports a bidirectional bus oriented pro-
tocol. The protocol defines any device that sends data
onto the bus as a transmitter, and the receiving device
as the receiver. A controller initiates data transfers, and

provides the clock for both transmit and receive opera-
tions.

Clock and Data Conventions

Data states on the SDA line can change only during
SCL LOW. SDA state changes during SCL HIGH are
reserved for indicating start and stop conditions. Refer
to Figures 1 and 2.

Start Condition

All commands are preceded by the start condition,
which is a HIGH to LOW transition of SDA when SCL is
HIGH. The X24LCO01 continuously monitors the SDA
and SCL lines for the start condition and will not re-
spond to any command until this condition has been
met. This is true only if the previous sequence was cor-
rectly terminated with a stop condition.

Notes: (7) Typical values are for Ty = 25°C and nominal sup-

ply voltage (5V).

(8) twr is the minimum cycle time to be allowed from
the system perspective unless polling techniques
are used. It is the maximum time the device requires
to automatically complete the internal write opera-
tion.




X24LCO01, X24L.CO1I

Figure 1: Data Validity

1
i
[} 1
SDA y & X hN
L ) T i
: Do !
| 1
scL ———'y 1__
| | 1 1
i b |
DATA STABLE DATA
HANGE
0109-6
Figure 2: Definition of Start and Stop
! | 1 |
.l ] ) ]
! !
! ]
P P
SCL ﬁ /-l_l——-——
P / \ .
o P
START BIT STOP BIT
0109-7

Stop Condition

All communications are terminated by a stop condition,
which is a LOW to HIGH transition of SDA when SCL is
HIGH. The stop condition is also used by the X24LC01
to place the device in the standby power mode after a
read sequence. A stop condition can only be issued af-
ter the transmitting device has released the bus.

Acknowledge

Acknowledge is a software convention used to indicate
successful data transfers. The transmitting device will
release the bus after transmitting eight bits. During the
ninth clock cycle the receiver will pull the SDA line
LOW to acknowledge that it received the eight bits of
data. Refer to Figure 3. ‘

The X24LCO01 will always respond with an acknowledge
after recognition of a start condition, a seven bit word
address and a R/W bit. If a write operation has been
selected, the X24LCO1 will respond with an acknowl-
edge after each byte of data is received.

In the read mode the X24L.CO1 will transmit eight bits
of data, release the SDA line and monitor the line for
an acknowledge. If an acknowledge is detected and no
stop condition is generated by the. controller, the
X24L.CO01 will continue to transmit data. If an acknowl-
edge is not detected, the X24LCO1 will terminate fur-
ther data transmissions and await the stop condition to
return to the standby power mode.

1-21
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Figure 3: Acknowledge Response From Receiver
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WRITE OPERATIONS

Byte Write

To initiate a write operation, the controller sends a start
condition followed by a seven bit word address and a
write bit. The X24LCO1 responds with an acknowledge,
then waits for eight bits of data and then responds with
an acknowledge. The controller then terminates the

Figure 4: Byte Write

transfer by generating a stop condition, at which time
the X24LCO1 begins the internal write cycle to the non-
volatile memory. While the internal write cycle is in
progress, the X24LCO1 inputs are disabled, and the de-
vice will not respond to any requests from the control-
ler. Refer to Figure 4 for the address, acknowledge and
data transfer sequence.

DATA n

~

T N

r N

o I'UO—(U)

s
T
A WORD

Bus Actviry R ADDRESS (n)
DA LINE [

BUS ACTVITY: M L

X24LCO1 S s

B B

EIN
0>
xO»

0109-9
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X24LCO01, X24LCO1I

Page Write

The most significant five bits of the word address de-
fine the page address. The X24LCO01 is capable of a
four byte page write operation. It is initiated in the same
manner as the byte write operation, but instead of ter-
minating the transfer of data after the first data byte,
the controller can transmit up to three more bytes. Af-
ter the receipt of each data byte, the X24LCO1 will re-
spond with an acknowledge.

After the receipt of each data byte, the two low order
address bits are internally incremented by one. The
high order five bits of the address remain constant. if
the controller should transmit more than four data
bytes prior to generating the stop condition, the ad-
dress counter will “roll over” and the previously trans-
mitted data will be overwritten. As with the byte write
operation, all inputs are disabled until completion of the
internal write cycle. Refer to Figure 5 for the address,
acknowledge and data transfer sequence.

Acknowledge Polling

The disabling of the inputs can be used to take advan-
tage of the typical 5 ms write cycle time. Once the stop
condition is issued to indicate the end of the host’s
write operation the X24LCO1 initiates the internal write

Figure 5: Page Write

cycle. ACK polling can be initiated immediately. This in-
volves issuing the start condition followed by the word
address for a read or write operation. If the X24LCO01 is
still busy with the write operation no ACK will be re-
turned. If the X24LCO1 has completed the write opera-
tion an ACK will be returned and the controller can
then proceed with the next read or write operation.

READ OPERATIONS

To terminate a read operation, the controller must ei-
ther issue a stop condition during the ninth cycle or
hold SDA high during the ninth clock cycle (i.e. not is-
sue an acknowledge) and then issue a stop condition
later.

Byte Read

To initiate a read operation, the controller sends a start
condition followed by a seven bit word address and a
read bit. The X24LCO1 responds with an acknowledge
and then transmits the eight bits of data. If the control-
ler does not acknowledge the transfer and generates a
stop condition, the X24LC01 will discontinue transmis-
sion. Refer to Figure 6 for the start, word address, read
bit, acknowledge and data transfer sequence.

DATA n+3

TO—-HV

BUS ACTIVITY: M
X24LCO1 S

s
T
A WORD
BUS ACTIVITY '; ADDRESS (n) DATA n DATA n+1
SDA LINE |g LI

XO>
X0 >
X0 >

0109-10
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X24LCO01, X24LCO1l

Figure 6: Byte Read
S
T ]
A WORD T
BUS ACTIVITY R  ADDRESS n 0
T ————— P
SDA LINE Trrryuva LI L
Isl ALl 111 | | I | T T | | P
[ ——
BUS ACTIVITY:
X24LC01 : é °  DATAn

0109-11

Sequential Read

Sequential read is initiated in the same manner as the
byte read. The first data byte is transmitted as with the
byte read mode, however, the controller now responds
with an acknowledge, indicating it requires additional
data. The X24LCO01 continues to output data for each
acknowledge received. The read operation is terminat-
ed by the controller not responding with an acknowl-
edge and generating a stop condition.

Figure 7: Sequential Read

The data output is sequential, with the data from ad-
dress n followed by the data from n+ 1. The address
counter for read operations increments all address bits,
allowing the entire memory contents to be serially read
during one operation. When the highest address is
reached, the counter “rolls over” to address O and the
X24L.C01 continues to output data for each acknowl-
edge received. Refer to Figure 7 for the address, ac-
knowledge and data transfer sequence.

DATA n+x

A A A
BUS ACTIVITY ADDRESS c [ c
_ K K K ~
SOALNE '||"""'||""'"II"""'H'"U""""
O | MR I | [ I | 1l
R AN - T PR -~ . )
BUS ACTIVITY: /c DATA n DATA n#1 DATA n#+2
X24LCO1 WK

d~o-w

0108-12
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X24L.C01, X24LCO1I

FUNCTIONAL DIAGRAM

Dour

(8) Voo =
_— START CYCLE H.V. GENERATION
@ Vs TIMING
& CONTROL
(5) SDA START
STP
LoGIC v !
»] CONTROL ]
LOGIC
E2PROM
XDEC | 32
(6) scL. — LoAD NG 32 X 32
Yy y
WORD —>
ADDRESS
| COUNTER y -
5 I 32
1 ] L— 2 A A
or
R/W 3) YDEC
|
A F
8
CK A A 4
PIN Pl DATA REGISTER
| Dout |
! ACK
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X24LCO01, X24LCO1l

Guidelines for Calculating Typical Values of
Bus Pull-Up Resistors

120 " ‘
CC MAX
MIN = T =2.85KQ
100 oL MIN
g % Ryqa = ~RSE
= MAX ~ C
w \ | BUS
2 60 MAX. —
= j\ncssnucz
7 40
(W]
4 \
20 f N, ~
RESISTANCE |
P S S g

0 20 40 60 80 100 120
BUS CAPACITANCE (pF)

0109-14
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ORDERING INFORMATION

SERIAL E2PROMs
Device .
Order Organization Package Temp. Process Processing
Numb. Range | Technology Level
umber s|P|D|c|F1|F2|K|J|E|G
X241L.CO01S 128x 8 . T CMOS Standard
X24LC018] 128x8 . I CMOS Standard
X24LCO1P 128x8 ° T CMOS Standard
X241.CO1P! 128x8 (] | CMOS Standard

Key:

T = Blank = Commercial = 0°Cto +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

S = 8-Lead Plastic Small Outline Gull Wing
P = 8-Lead Plastic DIP
D = Cerdip
C = Side Braze
F1 = Ceramic Flat Pack for X2864A, X28648B,
X2864H and X28C64
F2 = Ceramic Flat Pack for X28C256 and X28C256B
K = Ceramic Pin Grid Array
J = J-Hook Plastic Leaded Chip Carrier
E = Ceramic Leadless Chip Carrier (Solder Seal)
G = Ceramic Leadless Chip Carrier (Glass Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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 fife 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. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION
8-LEAD PLASTIC SMALL OUTLINE GULL WING PACKAGE TYPE S

HHAA

0.150(3.80) 0.228 (5.80)
0.158 (4.00) 0.244(6.20)

PIN 1 INDEX—{=O
PIN 1H H H H
0.014(0.35)
0.019(0.49)

0.188(4.78)
—_— ]
0.197 (5.00)

(4x) 7° /\

1 ,
i 0.053(1.35)

' 1 0.069 (1.75)

. -7
0.050(1.27)~J L— 0.004 (0.10)
0.010(0.25)
X 45°

0.010(0.25)
) 0.020 (0.50)

OO%:i I\ I:[L _{ 0.0075(0.19)

— T 0.010(0.25
0.027 (0.683) L (0.25)
0.037 (0.937)

PSE008

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
8-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P

0.430(10.92)

= 5360 (9.14)
0.092 (2.34) L1 L1 [
DIA. NOM.
\Q 0.255 (6.47)
0.245 (6.22)
PIN 1 INDEX—{-~0 ,
pn i L
0.060 (1.52)
0.300 e s

(7.62) REF. 0.020(0.51)

HALF SHOULDER WIDTH ON

~N —
ALL END PINS OPTIONAL T 0.140(3.58)
SEATING T/ T1 | 0.130(3.30)
PLANE L{ A
0.150(3.81) (. T_
0.125(3.18) 0.020(0.51)
- 0.015 (0.38)
_ 0.062(1.57)
0.110(2.79) N 0.058 (1.47)
0.090 (2.29) 0.020(0.51)

= 0.016(0.41)

0.015(0.38) _ 0.325(8.25)
9.015(0.38) 0.300(7.62
MAX.  § ( )A‘

TYP.0.010(0.25)

PPI008

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

U.S. Sales Offices

Northeast Area

Xicor, Inc.

83 Cambridge Street

Unit 1D

Burlington, Massachusetts 01803
Phone: 617/273-2110

Telex: 230322889

Fax: 617/273-3116

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 407/767-8010
TWX: 510-100-7141
Fax: 407/767-8912

Mid-Atlantic Area

Xicor, Inc.

50 North Street

Danbury, Connecticut 06810
Phone: 203/743-1701
Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, Hlinois 60173
Phone: 312/605-1310
TWX: 910-997-3663

Fax: 312/605-1316

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor GmbH

Technopark Neukeferloh
Bretonischer Ring 15

D-8011 Grasbrunn bei Muenchen
West Germany

Phone: (49) 89/463089

Telex: 5213883

Fax: (49) 89/4605472

Japan Area

Xicor Japan K.K.

Suzuki Building, 4th Floor
1-6-8 Shinjuku, Shinjuku-ku
Tokyo 160, Japan

Phone: (03) 225-2004

Fax: (03) 225-2319

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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PRELIMINARY INFORMATION

Commercial X24LCO04 .
4K Industrial X24LC04l 512 x 8 Bit

Electrically Erasable PROM

TYPICAL FEATURES DESCRIPTION

® 3V-6V V¢ Operation The X24LC04 is a CMOS 4096 bit serial E2PROM, in-

¢ Low Power CMOS ternally organized as two 256 x 8 pages. The X24L.C04
—2 mA Active Current Typical features a serial interface and software protocol allow-
—60 p.A Standby Current Typical . ing operation on a two wire bus.

¢ Internally Organized as Two Pages Xicor E2PROMSs are designed and tested for applica-
—Each 256 x 8 tions requiring extended endurance.

® 2 Wire Serial Interface

® Provides Bidirectional Data Transfer
Protocol

¢ Sixteen Byte Page Write Mode
—Minimizes Total Write Time Per Byte

¢ Self Timed Write Cycle
—Typical Write Cycle Time of 5 ms

¢ Inherent 100 + Years Data Retention

® 8-Pin Mini-DIP Package

® 14-Pin SOIC Package

PIN CONFIGURATIONS

PLASTIC
CERDIP SOIC PIN NAMES
A\ U Ao-Ao  Address Inputs
~ L o] vee = 14fane SDA  Serial Data
A2 1303 Vee SCL Serial Clock
al ]2 ,
E X24L.C04 P A3 12 [0 TEST TEST  Hold at Vgg
a2 6 :_| scL NC[T]4  X24LC04 11 NC Vss Ground
A, s 10[3scL Vco +3Vito +6V
Vss l: 4 5 SDA Vss O] 6 99 spa NC No Connect
1061 Ne7 sne

0106-2

®©Xicor, 1989 Patents Pending 1.31 Characteristics subject to change without notice



X24LC04, X24LC04lI

ABSOLUTE MAXIMUM RATINGS*
Temperature Under Bias

X24LCO4 . ...ovivi it —10°Cto +85°C

X24LCOAl. ... —-65°C to +135°C
Storage Temperature .................... —65°C to +150°C
Voltage on any Pin with

Respectto Vgg +o.vvvvvvinniiiiiiiiinnn, -1.0Vto +7V
D.C.QutputCurrent. ..., 5mA
Lead Temperature

(Soldering, 10 Seconds) ...........c...coiiiii.. 300°C

D.C. OPERATING CHARACTERISTICS

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

X24LC04 Tp = 0°C to +70°C, Vgc = +3V to +6V, unless otherwise specified.
X24LC04| Tp = —40°C to +85°C, Voo = +3V to +6V, unless otherwise specified.

Notes: (1) Typical values are for To = 25°C and nominal sup-
ply voltage.

(2) SDA and SCL require pull-up resistor.

(3) V)L min. and V|4 max. are for reference only and are
not tested.

(4) This parameter is periodically sampled and not
100% tested.

Symbol Parameter Limits Units Test Conditions
Min. Typ.() Max.
Icc Power Supply Current 2.0 3.0 mA fscL = 100 KHz
Isg(@ Standby Current Vg = 6V 150 MA ViN = GND or Voo
1552 Standby Current Vg = 3V 50 BA ViN = GND or Voo
I Input Leakage Current 0.1 10 MA ViN = GND to Ve
ILo Output Leakage Current 0.1 10 RA VouTt = GND to V¢
VL@ Input Low Voltage -1.0 Veg X0.3 \
ViH®) Input High Voltage Vee X0.7 Vee +0.5 Vv
VoL Output Low Voltage 0.4 v loL=3mA
CAPACITANCE Tp = 25°C,f = 1.0 MHz, Voo = 5V
Symbol Test Max. Units Conditions
C0@ Input/Output Capacitance (SDA) 8 pF Vijo = OV
Cin&4 Input Capacitance (Ag, A, Ag, SCL) 6 pF ViN = OV
A.C. CONDITIONS OF TEST SYMBOL TABLE
Input Pulse Levels Voo X0.1to Vg X0.9 WAVEFORM INPUTS OUTPUTS
Input Rise and Must be Will be
Fall Times 10ns steady steady
Inout and Output Voo X08 from Lowto from Low 1o
High High
Output Load é:-T:L 1Goaot<:$nd May ch.ange Wwill cht.mge
from High to from High to

Low Low

Changes State Not
Allowed Known

Center Line
N/A is High
Impedance

M Don't Care: Changing :
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A.C. CHARACTERISTICS LIMITS
X24LC04 Tp = 0°C to +70°C, Vgc = +3V to +6V, unless otherwise specified.
X24LC04I Tp = —40°C to +85°C, Voc = +3V to + 6V, unless otherwise specified.

Read & Write Cycle Limits

Symbol Parameter Min. Max. Units
fsoL SCL Clock Frequency 0 100 KHz
T Noise Suppression Time 100 ns
Constant at SCL, SDA Inputs
tAA SCL Low to SDA Data Out Valid 0.3 3.5 us
tBUF Time the Bus Mus-t Be Free Before 47 ps
a New Transmission Can Start
tHD:STA Start Condition Hold Time 4.0 us
tLow Clock Low Period 47 us
tHIGH Clock High Period 4.0 us
tsu:sTA Start Condition Setup Time_ ‘ 47 .
(for a Repeated Start Condition)
tHD:DAT Data In Hold Time 0 1S
tSU-DAT Data In Setup Time 250 ns
tr SDA and SCL Rise Time 1 us
te SDA and SCL Fall Time 300 ns
tsu:sTO Stop Condition Setup Time 4.7 us
toH Data Out Hold Time 300 ns
Typical Power-Up Timing
Symbol Parameter Typ.(5) Units
tpyr(® Power-Up to Read Operation 2.0 pns
tpuw(©®) Power-Up to Write Operation 2.0 us
Bus Timing
tr
scL \ l‘_
tsu:sto
SDA
IN
tpur
SDA
out
0106-3

Notes: (5) Typical values are for Ty = 25°C and nominal supply voltage.
(6) This parameter is periodically sampled and not 100% tested.

1-33




X24L.C04, X24LC04lI

Write Cycle Limits

Symbol Parameter Min. Typ.(") Max. Units
twr® Write Cycle Time 10 5 ms
The write cycle time is the time from a valid stop condi-
tion of a write sequence to the end of the internal
erase/program cycle. During the write cycle, the
X24LC04 bus interface circuits are disabled, SDA is al-
lowed to remain high, and the device does not respond
to its slave address.
Write Cycle Timing
sCL ——— — —
spA _ — T \_
T 7 7 7 woron /L_-/ -
ety
STOP START X24L.C04
CONDITION CONDITION ADDRESS
0106-4

PIN DESCRIPTIONS

Serial Clock (SCL)

The SCL input is used to clock all data into and out of
the device.

Serial Data (SDA)

SDA is a bidirectional pin used to transfer data into and
out of the device. It is an open drain output and may be
wire-ORed with any number of open drain or open col-
lector outputs.

An open collector output implies the use of a pull-up
resistor. For selecting typical values, refer to the Guide-
lines for Calculating Typical Values of Bus Pull-Up Re-
sistors graph.

Address (Ag)
Ao is unused by the X24LC04, however, it must be tied
to Vgg to insure proper device operation.

Address (A1, Ap)

The Address inputs are used to set the least significant
two bits of the six bit slave address. These inputs can
be used static or driven. If used statically they must be
tied to Vgg or Vgc as appropriate. If driven they must
be driven by open collector outputs with resistor pull-
ups to Vge.

DEVICE OPERATION
The X241.C04 supports a bidirectional bus oriented pro-
tocol. The protocol defines any device that sends data

onto the bus as a transmitter, and the receiving device
as the receiver. The device controlling the transfer is a
master and the device being controlled is the slave.
The master will always initiate data transfers, and pro-
vide the clock for both transmit and receive operations.
Therefore, the X24LC04 will be considered a slave in
all appilications.

Clock and Data Conventions

Data states on the SDA line can change only during
SCL LOW. SDA state changes during SCL HIGH are
reserved for indicating start and stop conditions. Refer
to Figures 1 and 2.

Start Condition

All commands are preceded by the start condition,
which is a HIGH to LOW transition of SDA when SCL is
HIGH. The X24LC04 continuously monitors the SDA
and SCL lines for the start condition and will not re-
spond to any command until this condition has been
met.

Notes: (7) Typical values are for To = 25°C and nominal sup-

ply voltage (5V).

(8) twr is the minimum cycle time from the system per-
spective; it is the maximum time the device requires
to perform the internal write operation.
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Figure 1: Data Validity

DATA STABLE
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CHANGE

0106-5

Figure 2: Definition of Start and Stop
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START BIT
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0106-6

Stop Condition

All communications are terminated by a stop condition,
which is a LOW to HIGH transition of SDA when SCL is
HIGH. The stop condition is also used by the X24LC04
to place the device in the standby power mode.

Acknowledge

Acknowledge is a software convention used to indicate
successful data transfers. The transmitting device, ei-
ther master or slave, will release the bus after transmit-
ting eight bits. During the ninth clock cycle the receiver
will pull the SDA line LOW to acknowledge that it re-
ceived the eight bits of data. Refer to Figure 3.

The X24LC04 will always respond with an acknowledge
after recognition of a start condition and its slave

address. If both the device and a write operation have
been selected, the X24LC04 will respond with an ac-
knowledge after the receipt of each subsequent eight
bit word.

In the read mode the X24LC04 will transmit eight bits
of data, release the SDA line and monitor the line for
an acknowledge. if an acknowledge is detected and no
stop condition is generated by the master, the
X24L.C04 will continue to transmit data. If an acknowil-
edge is not detected, the X24L.C04 will terminate fur-
ther data transmissions and await the stop condition to
return to the standby power mode.
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Figure 3: Acknowledge Response From Receiver

SCL FROM

MASTER

[ 1

W/ s\

o’

OU";’PUT
i /

A

A

TRANSM!TI’EH

DATA

N

R

OUTPUT
FROM
RECEIVER

START

L

ACKNOWLEDGE
0106-7

DEVICE ADDRESSING

Following a start condition the bus master must output
the address of the slave it is accessing. The most sig-
nificant four bits of the slave address are the device
type identifier (see Figure 4). For the X24LC04 this is
fixed as 1010[B].

Figure 4: Slave Address

PAGE
SELECT

—_——

DEVICE TYPE
IDENTIFIER
——~m—
L LI v L T o T
r1 0 1 0 A2 A1 A0 n/wl
1 1 1 1 1 1 1

N ——
DEVICE
ADDRESS

0106-8

The next two significant bits address a particular de-
vice. A system could have up to four X24LC04 devices
on the bus (see Figure 10). The four addresses are de-
fined by the state of the Aq and Ay inputs.

The next bit of the slave address field (bit 1) is the
page select bit. It is used by the host to toggle between
the two 256 word pages of memory. This is, in effect
the most significant bit for the word address.

The last bit of the slave address defines the operation
to be performed. When set to one a read operation

is selected, when set to zero a write operation is
selected.

Foliowing the start condition, the X24LC04 monitors
the SDA bus comparing the slave address being trans-
mitted with its address (device type and state of A; and
Ao inputs). Upon a compare the X24LC04 outputs an
acknowledge on the SDA line. Depending on the state
of the R/W bit, the X24LC04 will execute a read or
write operation.

WRITE OPERATIONS

Byte Write

For a write operation, the X24LC04 requires a second
address field. This address field is the word address,
comprised of eight bits, providing access to any one of
the 256 words of memory. Upon receipt of the word
address the X24L.C04 responds with an acknowledge,
and awaits the next eight bits of data, again responding
with an acknowledge. The master then terminates the
transfer by generating a stop condition, at which time
the X24LC04 begins the internal write cycle to the non-
volatile memory. While the internal write cycle is in
progress the X24LC04 inputs are disabled, and the de-
vice will not respond to any requests from the master.
Refer to Figure 5 for the address, acknowledge and
data transfer sequence.
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Figure 5: Byte Write

)

T S
BUS ACTIVITY: A SLAVE WORD T
MASTER R ADDRESS ADDRESS DATA []

T P
SDA LINE E " Trrrvrr T™r T T TrTT E
BUS ACTIVITY: 3 2 3
X24LCO4 ¢ P 4

0106-9

Page Write

The X24LC04 is capable of a sixteen byte page write
operation. It is initiated in the same manner as the byte
write operation, but instead of terminating the write cy-
cle after the first data word is transferred, the master
can transmit up to fifteen more words. After the receipt
of each word, the X24LC04 will respond with an
acknowledge.

After the receipt of each word, the four low order ad-
dress bits are internally incremented by one. The high
order five bits of the address remain constant. If the
master should transmit more than sixteen words prior
to generating the stop condition, the address counter
will “roll over” and the previously written data will be
overwritten. As with the byte write operation, all inputs
are disabled until completion of the internal write cycle.
Refer to Figure 6 for the address, acknowledge and
data transfer sequence.

Acknowledge Polling

The disabling of the inputs can be used to take advan-
tage of the typical 5 ms write cycle time. Once the stop
condition is issued to indicate the end of the host's
write operation the X24LC04 initiates the internal write
cycle. ACK polling can be initiated immediately. This in-
volves issuing the start condition followed by the slave
address for a write operation. If the X24LC04 is still

busy with the write operation no ACK will be returned. If
the X24LC04 has completed the write operation an
ACK will be returned and the host can then proceed
with the next read or write operation.

READ OPERATIONS

Read operations are initiated in the same manner as
write operations with the exception that the bit of the
slave address is set to a one. There are three basic
read operations: current address read, random read
and sequential read.

Note: For each read operation, SDA must be
brought back to a high level prior to the stop bit.

Current Address Read

Internally the X24LCO04 contains an address counter
that maintains the address of the last word accessed,
incremented by one. Therefore, if the last access (ei-
ther a read or write) was to address n, the next read
operation would access data from address n+ 1. Upon
receipt of the slave address with R/W set to one, the
X241.C04 issues an acknowledge and transmits the
eight bit word. The master does not acknowledge the
transfer but does generate a stop condition and the
X24L.C04 discontinues transmission. Refer to Figure 7
for the sequence of address, acknowledge and data
transfer.

Figure 6: Page Write
S
T S
BUS ACTIVITY: A SLAVE T
MASTER R ADDRESS WORD ADDRESS (n) DATA n DATA n +1 DATA n+15 2
T
T 1T 1T 117 LA I B B A A T 1T 1171 \‘I1lll
soaume 1171, ] | [ | ]
.| 1 ) W N T Ll 1 1 § U S N T T W | A\ I S S |
A A A A A
BUS ACTIVITY: c c c C c
X24LCO4 K K K K K
0106-10
NOTE: In this example n = XXXX 0000(B); X = 1 or 0




X24LC04, X24LC04I

Figure 7: Current Address Read

s
T S
BUS ACTIVITY: A SLAVE T
MASTER R  ADDRESS o
T o e P
LI B A B G A §
SDA LINE [T [T
JE § W I T W - |
A e
BUS ACTIVITY: c DATA
X24LCO04 K

0106-11

Random Read

Random read operations allow the master to access
any memory location in a random manner. Prior to issu-
ing the slave address with the R/W bit set to one, the
master must first perform a “dummy” write operation.
The master issues the start condition, and the slave
address followed by the word address it is to read. Af-
ter the word address acknowledge, the master immedi-
ately reissues the start condition and the slave address
with the R/W bit set to one. This will be followed by an
acknowledge from the X24LC04 and then by the eight
bit word. The master does not acknowledge the trans-
fer but does generate the stop condition and the
X24LC04 discontinues transmission. Refer to Figure 8
for the address, acknowledge and data transfer
sequence.

Sequential Read
Sequential reads can be initiated as either a current ad-
dress read or random access read. The first word is

Figure 8: Random Read

transmitted as with the other read modes, however, the
master now responds with an acknowledge, indicating
it requires additional data. The X24LC04 continues to
output data for each acknowledge received. The read
operation is terminated by the master not responding
with an acknowledge and generating a stop condition.

The data output is sequential, with the data from ad-
dress n followed by the data from n+1. The address
counter for read operations increments all address bits,
allowing the entire memory contents to be serially read
during one operation. If more than 512 words are read,
the counter “rolls over” and the X24LC04 continues to
output data for each acknowledge received. Refer to
Figure 9 for the address, acknowledge and data trans-
fer sequence.

s ]

T T S
BUS ACTIVITY: A SLAVE WORD A SLAVE T
MASTER A ADDRESS ADDRESS n R ADDRESS 0

T T P

T T T 1T
SDA LINE |:||||| ll Hsl”ll ”I H:I
1 | Lol
A A N

BUS ACTIVITY: c ¢ c DATA n
X24LCO4 K

0106-12
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Figure 9: Sequential Read

S
BUS ACTIVITY: SLAVE A A A T
MASTER ADDRESS c c c o
S K K K P
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SDA LINE - [ | T 1111111141‘ﬁ||||||1
A y —— ——
BUS ACTIVITY: C DATAn DATA n+1 DATA n+2 DATA n+x
X24LCO4 K
0106-13
Figure 10: Typical System Configuration
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by 1 . 1 1 T
1 | IR | 1 | 1 [ T
MASTER SLAVE SLAVE MASTER MASTER
TRANSMITTER/ TRANSMITTER/ TRANSMITTER/
RECEIVER RECEIVER RECEIVER TRANSMITTER RECEIVER
0106-14
FUNCTIONAL DIAGRAM
8) Vec
4) V.
(4) Vss START CYCLE H.V. GENERATION
TIMING
& CONTROL
(5) SDA
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STOP
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CONTROL ™
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1-39




X24LC04, X24L.C04l

Guidelines for Calculating Typical Values of

Bus Pull-Up Resistors

RESISTANCE (KQ)

120

T
R I _ Voo max
100 MIN™ oL M
tRise
80 Ryax =
MlAX Caus
60 MAX. ——
\RESISTANCE
40
20 [ MIN. \\\
RESISTANCE P—
olisemeereobontand
0 20 40 60 80 100 120

BUS CAPACITANCE (pF)

0106-16
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ORDERING INFORMATION

SERIAL E2PROMSs
Doi‘clii:re Organization Package Temp. Process Processing
Number Range | Technology Level
S|P|D(C|F1|F2| K| J |E|G
X24LC04S 512x8 ° T CMOS Standard
X24L.C04S! 512x8 . | CMOS Standard
X24LC04P 512x 8 . T CMOS Standard
X24LC04PI 512x8 ] ! CMOS Standard
X24L.C04D 512x8 L T CMOs Standard
X24L.C04DI | 512x8 . [ CMOS Standard

Key:

1 = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

S = 14-Lead Plastic Small Outline Gull Wing
= 8-Lead Plastic DIP

D = 8-Lead Cerdip

C = Side Braze
F1 = Ceramic Flat Pack for X2864A, X2864B,

X2864H and X28C64

F2 = Ceramic Flat Pack for X28C256 and X28C256B
K = Ceramic Pin Grid Array

J = J-Hook Plastic Leaded Chip Carrier

E = Ceramic Leadless Chip Carrier (Solder Seal)

G = Ceramic Leadless Chip Carrier (Glass Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION
14-LEAD PLASTIC SMALL OUTLINE GULL WING PACKAGE TYPE S

HAHAAAE

0.150(3.80) 0.228(5.80)

0.158 (4.00) 0.244(6.20)

PIN 1 INDEX—~O

WO IO B0 Y0

0.014(0.35)
0.019(0.49)
0.336(8.55)
0.345(8.75)
(4X) 7°— /\
[ 0.053 (1.35)
AR HHAHFE 1 0.069 (1.75)
I B
o.oso(1.27)+l L 0.004(0.10)
0.010(0.25)

0.010(0.25) °
|‘ 0.020(0.50) X 45

0°- 8° ﬁ ]1 } 0.0075 (0.19)
0.027 (0.683) L F 0.010(0.25)

0.037(0.937)

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

PSEO14
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PACKAGING INFORMATION
8-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P

0.430(10.92)
f— — >
0.360(9.14)
[ I o B B

\® 0.255 (6.47)
0.245(6.22)
PIN 1 INDEX—>0

N1 L
0.060 (1.52)

0.092 (2.34)

DIA. NOM. )

0.300— — ——————
(7.62) REF. 0.020(0.51)
HALF SHOULDER WIDTH ON_ B
ALL END PINS OPTIONAL N 0.140(3.56)
SEATING 0.130(3.30)
PLANE L X
0.150 (3.81)
0.125(3.18) L 0.020(0.51)
- 0.015 (0.38)
. 0.062(1.57)
0.110(2.79) ->i i<— 0.058 (1.47)
0.090(2.29) . 0:020(0.51)
0.016(0.41)
L 0:325(8.25)
0.015(0.38) 0.300 (7.62)
MAX.

.....

TYP.0.010 (0.25)

PPI008

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
8-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D

0.405 (10.29)
—— ———

s I O Y |

) 0.310(7.87)
0.220 (5.59)
] |
PN 1
0.300 | 0.055(1.40)
SEn Io.zoo (5.08)
TING 020(356)
PLANE 0.140 (3.56)
0.200 (5.08) 0.060 (1.52)
0.125 (3.18)_ 0.015(0.38)
 0.070(1.78)
0.110(2.79) | |_ 0.030(0.76)
0.090 (2.29) TYP.0.060 (1.52)
TYP.0.100 (2.54) .|| 0.023(0.58)
0.014(0.36)
TYP.0.017 (0.43)
0.325(8.26)
0.290(7.37)
TYP.0.311(7.90)
| 1

TYP.0.010(0.25) —~ |«

HDI008
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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Sales Offices

U.S. Sales Offices

Northeast Area

Xicor, Inc.

83 Cambridge Street

Unit 1D

Burlington, Massachusetts 01803
Phone: 617/273-2110

Telex: 230322889

Fax: 617/273-3116

Southeast Area

Xicor, inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 407/767-8010
TWX: 510-100-7141
Fax: 407/767-8912

Mid-Atlantic Area

Xicor, Inc.

50 North Street

Danbury, Connecticut 06810
Phone: 203/743-1701

Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, lllinois 60173
Phone: 312/605-1310

TWX: 910-997-3663

Fax: 312/605-1316

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor GmbH
Forsthausstrasse 1

D-8013 Haar bei Muenchen
West Germany

Phone: (49) 89/463089
Telex: 5213883

Fax: (49) 89/4605472

Japan Area

Xicor Japan K.K.

Suzuki Building, 4th Floor
1-6-8 Shinjuku, Shinjuku-ku
Tokyo 160, Japan

Phone: (03) 225-2004

Fax: (03) 225-2319

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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PRELIMINARY INFORMATION ®
Commercial X24L.C16 .
16K Industrial X24LC 16l 2048 x 8 Bit

Electrically Erasable PROM

TYPICAL FEATURES DESCRIPTION

® 3V-6V V¢ Operation The X24LC16 is a CMOS 16,384 bit serial E2PROM,

o Low Power CMOS internally organized as eight 256 x 8 pages. The
—2 mA Active Current Typical X24LC16 features a serial interface and software pro-
—60 A Standby Current Typical tocol allowing operation on a two wire bus.

¢ Internally Organized as Eight Pages Xicor E2PROMs are designed and tested for applica-
—Each 256 x 8 tions requiring extended endurance.

® 2 Wire Serial Interface

® Provides Bidirectional Data Transfer
Protocol

¢ Sixteen Byte Page Write Mode
~—Minimizes Total Write Time Per Byte

o Self Timed Write Cycle
—Typical Write Cycle Time of 5 ms

¢ Inherent 100+ Years Data Retention

¢ 8-Pin Mini-DIP Package

® 14-Pin SOIC Package

PIN CONFIGURATIONS

PLASTIC
CERDIP SOIC PIN NAMES
S U Ao-Ay  Address Inputs
A 1 8[ ]v 0—A2 pu
- ] vee N 14 paNe SDA  Serial Data
A, E 2 7] ] TesT Ao A2 1380 Vec SCL Serial Clock
X24LC16 ol N 12 TEST TEST Hold at Vgg
~ s s ] scL NeC4 X24LC18 11EgNC Vss Ground
A2 CH® fopgsc Vec ~ +3Vio +6V
ves [ |4 5| ] soa vss =6 9 soa NG No Connect
NeCd7 8fgNe
0105-1
0105-2
®© Xicor, 1989 Patents Pending Characteristics subject to change without notice
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ABSOLUTE MAXIMUM RATINGS*
Temperature Under Bias

X24LC16 ..ot —10°C to +85°C

X24LC16l —65°Cto +135°C
Storage Temperature .................... —65°Cto +150°C
Voitage on any Pin with

RespecttoVgg «.ovvvvvviniiiniiiniinn, —1.0Vto +7V
D.C.OutputCurrent...........cooviiiiiniinennveennn. 5mA
Lead Temperature

(Soldering, 10Seconds) ............cvviiiiienennn 300°C

D.C. OPERATING CHARACTERISTICS

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

X24L.C16 Tp = 0°C to +70°C, Vo = +3V to +6V, unless otherwise specified.
X24LC16l Tp = —40°C to +85°C, Voo = +3V to +6V, unless otherwise specified.

Symbol Parameter Limits Units Test Conditions
Min. Typ.() Max.
lce Power Supply Current 2.0 3.0 mA fscL = 100 KHz
155 Standby Current Vog = 6V 150 BA Vin = GND or Voo
155 Standby Current Vgg = 3V 50 RA ViN = GND or Veg
I Input Leakage Current 0.1 10 HA Vin = GND to Voo
Lo Output Leakage Current 0.1 10 pA VouTt = GND to Vo
viL® Input Low Voltage -1.0 Vee X0.3 \'
ViH®) Input High Voltage Vee X0.7 Vce +0.5 \"
VoL Output Low Voltage 0.4 \' loL = 3mA
CAPACITANCE T = 25°C,f = 1.0 MHz, Vg = 5V
Symbol Test Max. Units Conditions
Cio Input/Output Capacitance (SDA) 8 pF Viyo = OV
CiN®) Input Capacitance (Ag, A1, Az, SCL) 6 pF VIN = OV
A.C. CONDITIONS OF TEST SYMBOL TABLE
Input Pulse Levels Ve X0.1to Vg X0.9 WAVEFORM INPUTS OUTPUTS
|nput Rise and 10 ns Must be Will be
Fall Times steady steady
Input and Output May change Will change
Timing Levels Vee X0.5 _ﬁ— from Low to from Low to
a High High
Output Load LTI Sae and May change Wil change
L~ P —“_ from High to from High to
Notes: (1) Typical values are for Ty = 25°C and nominal sup- Low Low
ply voltage. Don't Care: Changing :
(2) SDA and SCL require pull-up resistor. m Changes State Not
(3) VL min. and V|4 max. are for reference only and are Allowed Known
4) $?1:stes::;neter is periodically sampled and not Center Line
100% tosted. P y samp M N/A is High
Impedance
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A.C. CHARACTERISTICS LIMITS

X24LC16 Tp = 0°C to +70°C, Voo = +3V to +6V, unless otherwise specified.
X24LC161 Tp = —40°C to +85°C, Voc = +3V to +6V, unless otherwise specified.

Read & Write Cycle Limits
Symbol Parameter Min. Max. Units
fscL SCL Clock Frequency 0 100 KHz
T Noise Suppression Time 100 ns
Constant at SCL, SDA Inputs
tAA SCL Low to SDA Data Out Valid 0.3 3.5 us
tsurF Time the Bus Must Be Free Before 4.7 1S
a New Transmission Can Start
tHD:STA Start Condition Hold Time 4.0 s
tLow Clock Low Period 4.7 pns
tHIGH Clock High Period 4.0 us
tsu:sTA Start Condition Setup Time 4.7 uSs
(for a Repeated Start Condition)
tHD:DAT Data In Hold Time 0 us
tSU:DAT Data In Setup Time 250 ns
iR SDA and SCL Rise Time 1 s
tr SDA and SCL Fall Time 300 ns
tsu-sTO Stop Condition Setup Time 4.7 us
tbH Data Out Hold Time 300 ns
Typical Power-Up Timing
Symbol Parameter Typ.(5) Units
tpyr(®) Power-Up to Read Operation 2.0 s
tpyw(©) Power-Up to Write Operation 2.0 us
Bus Timing
R
scL ‘\“ . l‘_
tsu:at  tsuisto
SDA ="
IN
| tan I ton tur
out
0105-3

Notes: (5) Typical values are for Ty = 25°C and nominal supply voltage.
(6) This parameter is periodically sampled and not 100% tested.
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Write Cycle Limits

Symbol Parameter

Typ.(7) Max. Units

10

twr® Write Cycle Time

ms

The write cycle time is the time from a valid stop condi-
tion of a write sequence to the end of the internal
erase/program cycle. During the write cycle, the
X24L.C16 bus interface circuits are disabled, SDA is al-
lowed to remain high, and the device does not respond
to its slave address.

Write Cycle Timing
st ————— (a2 W
soA _ A

WORD n

=}

>

|
STOP
CONDITION

START
CONDITION

X24LC16
ADDRESS

0105-4

PIN DESCRIPTIONS

Serial Clock (SCL)

The SCL input is used to clock all data into and out of
the device.

Serial Data (SDA)

SDA is a bidirectional pin used to transfer data into and
out of the device. It is an open drain output and may be
wire-ORed with any number of open drain or open col-
lector outputs.

An open collector output implies the use of a pull-up
resistor. For selecting typical values, refer to the Guide-
lines for Calculating Typical Values of Bus Pull-Up Re-
sistors graph.

Address (Ag, A1, Aj)

The Ag, A1 and A; inputs are unused by the X24LC16,
however, they must be tied to Vgg to insure proper de-
vice operation.

DEVICE OPERATION

The X24L.C16 supports a bidirectional bus oriented pro-
tocol. The protocol defines any device that sends data
onto the bus as a transmitter, and the receiving device

as the receiver. The device controlling the transfer is a
master and the device being controlled is the slave.
The master will always initiate data transfers, and pro-
vide the clock for both transmit and receive operations.
Therefore, the X24LC16 will be considered a slave in
all applications.

Clock and Data Conventions

Data states on the SDA line can change only during
SCL LOW. SDA state changes during SCL HIGH are
reserved for indicating start and stop conditions. Refer
to Figures 1 and 2.

Start Condition
All commands are preceded by the start condition,
which is a HIGH to LOW transition of SDA when SCL is
HIGH. The X24LC16 continuously monitors the SDA
and SCL lines for the start condition and will not re-
spond to any command until this condition has been
met.
Notes: (7) Typical values are for To = 25°C and nominal sup-
ply voltage (5V).
(8) twg is the minimum cycle time from the system per-

spective; it is the maximum time the device requires
to perform the internal write operation.
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Figure 1: Data Validity
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Figure 2: Definition of Start and Stop
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Stop Condition

All communications are terminated by a stop condition,
which is a LOW to HIGH transition of SDA when SCL is
HIGH. The stop condition is also used by the X24LC16
to place the device in the standby power mode.

Acknowledge

Acknowledge is a software convention used to indicate
successful data transfers. The transmitting device, ei-
ther master or slave, will release the bus after transmit-
ting eight bits. During the ninth clock cycle the receiver
will pull the SDA line LOW to acknowledge that it re-
ceived the eight bits of data. Refer to Figure 3.

The X24LC16 will always respond with an acknowledge
after recognition of a start condition and its slave

address. If both the device and a write operation have
been selected, the X24LC16 will respond with an ac-
knowledge after the receipt of each subsequent eight
bit word.

In the read mode the X24LC16 will transmit eight bits
of data, release the SDA line and monitor the line for
an acknowledge. If an acknowledge is detected and no
stop condition is generated by the master, the
X24L.C16 will continue to transmit data. If an acknowl-
edge is not detected, the X24LC16 will terminate fur-
ther data transmissions and await the stop condition to
return to the standby power mode.
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Figure 3: Acknowledge Response From Receiver

SCL FROM
MASTER

DATA

et W U e I

'—Ll

A

A

TRANSMITTER

DATA

I

e ——f——

OUTPUT
FROM
RECEIVER

START

| -

ACKNOWLEDGE
0105-7

DEVICE ADDRESSING

Following a start condition the bus master must output
the address of the slave it is accessing. The most sig-
nificant four bits of the slave address are the device
type identifier (see Figure 4). For the X24LC16 this is
fixed as 1010[B].

Figure 4: Slave Address

DEVICE TYPE
IDENTIFIER
—esesn—n,

L Ll T T T L]

I 1 0 1 0 A2 A1 A0 n/wl
i 1 L 1 L 1 1
——— —

PAGE
ADDRESS
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The next three bits of the slave address field are the
page select bits. They are used by the master device to
select which of the eight 256 word pages of memory
are to be accessed. These bits are, in effect, the three
most significant bits of the word address. It should be
noted, the protocol limits the size of memory to eight
pages of 256 words; therefore, the protocol can sup-
port only one X24L.C16 per system.

The last bit of the slave address defines the operation
to be performed. When set to one a read operation is

selected, when set to zero a write operation is
selected.

Following the start condition, the X24LC16 monitors
the SDA bus comparing the slave address being trans-
mitted with its slave address. Upon a compare the
X24LC16 outputs an acknowledge on the SDA line. De-
pending on the state of the R/W bit, the X24LC16 will
execute-a read or write operation.

WRITE OPERATIONS

Byte Write

For a write operation, the X24LC16 requires a second
address field. This address field is the word address,
comprised of eight bits, providing access to any one of
the 256 words in the selected page of memory. Upon
receipt of the word address the X24LC16 responds
with an acknowledge, and awaits the next eight bits of
data, again responding with an acknowledge. The mas-
ter then terminates the transfer by generating a stop
condition, at which time the X24LC16 begins the inter-
nal write cycle to the nonvolatile memory. While the in-
ternal write cycle is in progress the X24LC16 inputs are
disabled, and the device will not respond to any re-
quests from the master. Refer to Figure 5 for the ad-
dress, acknowledge and data transfer sequence.
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Figure 5: Byte Write
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Page Write

The X24LC16 is capable of a sixteen byte page write
operation. It is initiated in the same manner as the byte
write operation, but instead of terminating the write cy-
cle after the first data word is transferred, the master
can transmit up to fifteen more words. After the receipt
of each word, the X24L.C16 will respond with an
acknowledge.

After the receipt of each word, the four low order ad-
dress bits are internally incremented by one. The high
order seven bits of the word address remain constant.
If the master should transmit more than sixteen words
prior to generating the stop condition, the address
counter will “roll over” and the previously written data
will be overwritten. As with the byte write operation, all
inputs are disabled until completion of the internal write
cycle. Refer to Figure 6 for the address, acknowledge
and data transfer sequence.

Acknowledge Polling

The disabling of the inputs can be used to take advan-
tage of the typical 5 ms write cycle time. Once the stop
condition is issued to indicate the end of the host’s
write operation the X24LC16 initiates the internal write
cycle. ACK polling can be initiated immediately. This in-
volves issuing the start condition followed by the slave
address for a write operation. If the X24LC16 is still

Figure 6: Page Write

busy with the write operation no ACK will be returned. If
the X24LC16 has completed the write operation an
ACK will be returned and the host can then proceed
with the next read or write operation.

READ OPERATIONS

Read operations are initiated in the same manner as
write operations with the exception that the R/W bit of
the slave address is set to a one. There are three basic
read operations: current address read, random read
and sequential read.

Note: For each read operation, SDA must be
brought back to a high level prior to the stop bit.

Current Address Read

Internally the X24LC16 contains an address counter
that maintains the address of the last word accessed,
incremented by one. Therefore, if the last access (ei-
ther a read or write) was to address n, the next read
operation would access data from address n+ 1. Upon
receipt of the slave address with R/W set to one, the
X24LC16 issues an acknowledge and transmits the
eight bit word. The master will not acknowledge the
transfer but does generate a stop condition and the
X24LC16 discontinues transmission. Refer to Figure 7
for the sequence of address, acknowledge and data
transfer.

s
T s
BUS ACTIVITY: A SLAVE ! T
MASTER R ADDRESS WORD ADDRESS (n) DATA n DATA n+1 DATA n+15 g
T
SDA LINE [I I I I I l | l I | | Im
11 | 1 i1 Lo J N B B B B B
A A
BUS ACTIVITY: 2 a é P ¢
X24LC16 K K K K K
0105-10
NOTE: In this example n = xxxx 0000(B); x = 1 or 0
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Figure 7: Current Address Read
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Random Read

Random read operations allow the master to access
any memory location in a random manner. Prior to issu-
ing the slave address with the R/W bit set to one, the
master must first perform a “dummy” write operation.
The master issues the start condition, and the slave
address followed by the word address it is to read. Af-
ter the word address acknowledge, the master immedi-
ately reissues the start condition and the slave address
with the R/W bit set to one. This will be followed by an
acknowledge from the X24LC16 and then by the eight
bit word. The master will not acknowledge the transfer
but does generate the stop condition and the X24LC16
discontinues transmission. Refer to Figure 8 for the ad-
dress, acknowledge and data transfer sequence.

Sequential Read
Sequential reads can be initiated as either a current ad-
dress read or random access read. The first word is

Figure 8: Random Read

transmitted as with the other read modes, however, the
master now responds with an acknowledge, indicating
it requires additional data. The X24LC16 continues to
output data for each acknowledge received. The read
operation is terminated by the master not responding
with an acknowledge and generating a stop condition.

The data output is sequential, with the data from ad-
dress n followed by the data from n+ 1. The address
counter for read operations increments all word ad-
dress bits, allowing the entire memory contents to be
serially read during one operation. If more than 2048
words are read, the counter “rolls over” and the
X24LC16 continues to output data for each acknowl-
edge received. Refer to Figure 9 for the address, ac-
knowledge and data transfer sequence.
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Figure 9: Sequential Read
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Figure 10: Typical System Configuration
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Guidelines for Calculating Typical Values of

Bus Pull-Up Resistors

RESISTANCE (KQ)

120 T
©C MAX
RyN= % = 1.8KQ
100 MIN = ToL i
trise
80 Ryay =
Ml“ Cus
60 MAX. —
\\RESISTANCE
40
20 I MIN. \\\
RESISTANCE P—
N ) SR S
0 20 40 60 80 100 120

BUS CAPACITANCE (pF)

0105-16
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ORDERING INFORMATION
SERIAL E2PROMs

[:;_‘::: Organization Package Temp.| Process | Processing
Number Range | Technology Level
S|P|{D|{C(FIIF2IK|JI|E|G

X24LC16S 2048 x 8 L4 T CMOS Standard
X24LC16SI 2048 x 8 ° | CMOS Standard
X24.C16P 2048 x 8 . T CMOS Standard
X24LC16PI 2048 x 8 ° | CMOS Standard
X24LC16D | 2048x8 . ' T CMOS Standard
X24LC16Di 2048x 8 o | CMOs Standard

Key:

f = Blank = Commercial = 0°Cto +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°Cto +125°C

S = 14-Lead Plastic Small Outline Gull Wing
P = 8-Lead Plastic DIP
D = 8-Lead Cerdip
C = Side Braze
F1 = Ceramic Flat Pack for X2864A, X2864B,
X2864H and X28C64

F2 = Ceramic Flat Pack for X28C256 and X28C256B
K = Ceramic Pin Grid Array
J = J-Hook Plastic Leaded Chip Carrier

E = Ceramic Leadless Chip Carrier (Solder Seal)

G = Ceramic L.eadless Chip Carrier (Glass Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION
14-LEAD PLASTIC SMALL OUTLINE GULL WING PACKAGE TYPE S

HAHAHAAAA

0.150(3.80) 0.228 (5.80)
0.158(4.00) 0.244(6.20)

PIN 1 INDEX——TO

~HEHIH Y |

0.014(0.35)
0.019 (0.49)
0.336 (8.55)
0.345(8.75)
(4x) 7° /,\
Im 0.053(1.35)
A HHHHF 1 0.069 (1.75)
I B
0.050(1.27) ~—l 0.004 (0.10)
0.010(0.25)
0.010(0.25) _ .o
(“ 0.020(0.50) X 4°
0°=- 80
J J,__t 0.0075(0.19)
—F 0.010(0.25
0.027 (0.683) L (0.25)

0.037 (0.937)

PSEO14

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
8-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P

0.430(10.92)
0.360(9.14)
[ B o B |

\Q 0.255 (6.47)
0.245 (6.22)
PIN 1 INDEX—>o0

PIN 1 i [ I ) O 1

0.092(2.34)
DIA. NOM.

EN

0,500 . 0.060(1.52)
(762 REF. 0.020(0.51)
HALF SHOULDER WIDTH ON
ALL END PINS OPTIONAL ™ T7__ T0.140(3.56)
SEATING 0.130(3.30)
PLANE -
0.150(3.81) L 0.020(0.51)
0.125(3.18) 0.015(0.38)
. 0.062(1.57)
0.110(279) i | ™ 0.058(1.47)
0.090(2.29) R gg‘i:;
_ 0.325(8.25)
0.015(0.38) I~ 5300(7.62)
TOWMAX. 4
0—0
TYP.0.010 (0.25) /150

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

PPIO08
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PACKAGING INFORMATION
8-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D

0.405 (10.29)

“— JES——
L e N e O e O e
) 0.310(7.87)
0.220 (5.59)
| |
PIN 1 . ] L :
0.500 0.055 (1.40)
. | il
(7.62) REF. 0.044(1.12)
AT Io.zoo (5.08)
SEATING ST20(2EE)
AN 0.140(3.56)
0.200(s.08) t I | [ 0.060 (1.52)
0.125(3.18) i 0.015 (0.38)
. 0.070(1.78)
0.110(279) | |_ 0.030 (0.76)
0.090(2.29) TYP.0.060 (1.52)
TYP.0.100(2.54) | 0.023(0.58)
1= 0.014(0.36)
TYP.0.017 (0.43)
0.325 (8.26)
0.290(7.37)
TYP.0.311 (7.90)
|
| 1
TYP.0.010(0.25) — |_ e

HDI008

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

U.S. Sales Offices

Northeast Area

Xicor, Inc.

83 Cambridge Street

Unit 1D

Burlington, Massachusetts 01803
Phone: 617/273-2110

Telex: 230322889

Fax: 617/273-3116

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 407/767-8010
TWX: 510-100-7141
Fax: 407/767-8912

Mid-Atlantic Area

Xicor, Inc.

50 North Street

Danbury, Connecticut 06810
Phone: 203/743-1701

Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, lllinois 60173
Phone: 312/605-1310

TWX: 910-997-3663
Fax:312/605-1316

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor GmbH
Forsthausstrasse 1

D-8013 Haar bei Muenchen
West Germany

Phone: (49) 89/463089
Telex: 5213883

Fax: (49) 89/4605472

Japan Area

Xicor Japan K.K.

Suzuki Building, 4th Floor
1-6-8 Shinjuku, Shinjuku-ku
Tokyo 160, Japan

Phone: (03) 225-2004

Fax: (03) 225-2319

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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Please use this Xicor Data Book Supplement in conjunction with the Xicor 1988 Data
Book, Stock No. 100-080, which contains additional product line information, product
reliability reports and application notes.
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®
Commercial X2816C .
16K Industrial X2816CI 2048 x 8 Bit
Electrically Erasable PROM
FEATURES DESCRIPTION

© 200 ns Access Time
¢ High Performance Advanced NMOS
Technology
® Fast Write Cycle Times
—16-Byte Page Write Operation
—Byte or Page Write Cycle: 5 ms Typical
—Complete Memory Rewrite: 640 ms
Typical
—Effective Byte Write Cycle Time of 300 us
Typical
® DATA Polling
—Allows User to Minimize Write Cycle Time
e Simple Byte and Page Write
—Single TTL Level WE Signal
—iInternally Latched Address and Data
—Automatic Write Timing
¢ JEDEC Approved Byte-Wide Pinout
¢ Inherent 100+ Years Data Retention

The Xicor X2816C is a 2K x 8 E2PROM, fabricated with
an advanced, high performance N-channel floating
gate MOS technology. Like all Xicor programmable
nonvolatile memories it is a 5V only device. The
X2816C features the JEDEC approved pinout for byte-
wide memories, compatible with industry standard
RAMs, ROMs and EPROMs.

The X2816C supports a 16-byte page write operation,
typically providing a 300 us/byte write cycle, enabling
the entire memory to be written in less than 640 ms.
The X2816C also features DATA Polling, a system soft-
ware support scheme used to indicate the early com-
pletion of a write cycle.

Xicor E2PROMs are designed and tested for applica-
tions requiring extended endurance.

PIN CONFIGURATIONS

PLASTIC PLCC PIN NAMES
WE Ap-A Address Inputs

A7 NC NC NC Vcc WE NC 0—A10 p
als O wBw SR Y 1/0p-1/0; Data Input/Output
a2 = [ A i — (= iy WE Write Enable
=N ol el "¢ ° CE Chip Enable
:‘E : . g - hs ). Ao OE Output Enable

3 As Y NC VCC +5V

:‘E ° xa8tec g; A ne Vss Ground
A-:D . 7o, A2 X2816C OE NC No Connect
0, [] 9 16 [ 10s A1) (ToPVIEW) Ao
o, [J10 15[ vo, Ao Y3 CE
o, ] 11 147 o, NC Y7 1107
vis [ 12 13173 1o, /00 15 10

0108-1

e Pew rey

ivsg in iui

"Q. 'P"‘ *
iwi 120}

1/01 /02 Vss NC 1/031/04 1/O5

0108-2

©Xicor, 1989 Patents Pending
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X2816C, X2816ClI

ABSOLUTE MAXIMUM RATINGS*
Temperature Under Bias
X2816C ....ovvniiiiiii —10°C to +85°C
X2816ClI

—65°Cto +135°C
Storage Temperature —65°C to +150°C
Voltage on any Pin with

RespecttoGround........................ —1.0Vto +7V
DC.Output Current. .........covieiiiniiiii i 5 mA
Lead Temperature

(Soldering, 10 Seconds) ............c.covvniiiiiin.. 300°C

D.C. OPERATING CHARACTERISTICS

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

X2816C Tp = 0°C to +70°C, Voc = +5V £10%, unless otherwise specified.
X2816CI T = —40°C to +85°C, Voo = +5V +£10%, unless otherwise specified.

Symbol Parameter Limits Units Test Conditions
Min. Typ.() Max.
Icc Ve Current (Active) 80 120 mA CE=0E=V)
All1/O’s = Open
Other Inputs = Vo
IsB Vg Current (Standby) 45 60 mA CE = Viu, OE = V).
All1/O’s = Open
Other Inputs = Voo
ILi Input Leakage Current 10 pA Vin = GND to Voo
Lo Output Leakage Current 10 HA Vout = GND
to Vee, CE = Vi
VL@ Input Low Voltage —-1.0 0.8 \Y
ViH®@ Input High Voltage 2.0 Vg +1.0 Vv
VoL Output Low Voltage 0.4 Vv loL = 2.1mA
VoH Output High Voltage 2.4 \ lo = —400 pA
TYPICAL POWER-UP TIMING
Symbol Parameter Typ.(1) Units
tpur®) Power-Up to Read Operation 1 ms
tpuw® Power-Up to Write Operation 5 ms
CAPACITANCE Tp = 25°C, f = 1.0 MHz, V¢ = 5V
Symbol Test Max. Units Conditions
Ciy0® Input/Output Capacitance 10 pF Viyo = OV
Cin® Input Capacitance 6 pF ViN = OV
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels| 0V to 3.0V CE OE WE Mode 170 Power
Input Rise and 10ns L L H Read Dout Active
Fall Times L H L Write DiN Active
Input and Output ;
P 1.5V H X X Standby and High Z Standby
Timing Levels Wirite Inhibit
Output Load 1 TTL Gate and X L X Write Inhibit — —
Cp = 100 pF - -
X X H Write Inhibit — —

Notes: (1) Typical values are for T4 = 25°C and nominal supply voitage.
(2) Vi min. and Vjy max. are for reference only and are not tested.
(3) This parameter is periodically sampled and not 100% tested.
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X2816C, X2816Cl

A.C. CHARACTERISTICS
X2816C Tp = 0°C to +70°C, Voo = +5V =10%, unless otherwise specified.
X2816Cl Tp = —40°C to +85°C, Vog = +5V £10%, unless otherwise specified.

Read Cycle Limits
Symbol Parameter Min. Max. Units
tre Read Cycle Time 200 ns
tce Chip Enable Access Time 200 ns
tAA Address Access Time 200 ns
toE Output Enable Access Time 100 ns
tLz® Chip Enable to Output in Low Z 10 ns
thz® Chip Disable to Output in High Z 10 60 ns
toLz4¥ Output Enable to Output in Low Z 10 ns
toHz®) Output Disable to Output in High Z 10 60 ns
toH Output Hold from Address Change 10 ns
Read Cycle
IA i} o
ADDRESS D’( ) & X

T\ ) Sa—

OE N\ o

WE = |t z—| tonz

— lo z |[E*— — thz
DATA 1/0 ——22 ¢ DATA VALID
—
0108-4

Notes: (4) t 7 min. and to| z min. are periodically sampled and not 100% tested.

(5) tyz max. and tonz max. are measured from the point when CE or OE return high (whichever occurs first) to the time
%en the outputs are no longer driven. tyz min. and tonz min. are periodically sampled and not 100% tested.
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X2816C, X2816ClI

Write Cycle Limits
Symbol Parameter Min. Typ.(6) Max. Units
twe® Write Cycle Time 5 10 ms
tas Address Setup Time 10 ns
tAH Address Hold Time 150 ns
tcs Write Setup Time 0 ns
ton Write Hold Time 0 ns
tow CE Pulse Width 150 ns
toes OE High Setup Time 10 ns
oEH OE High Hold Time 10 ns
twp WE Pulse Width 150 ns
twepH WE High Recovery 50 ns
tov Data Valid 300 ns
tps Data Setup 100 ns
toH Data Hold 15 ns
tow Delay to Next Write 500 us
BLC Byte Load Cycle 3 20 s

WE Controlled Write Cycle

1
l WC

ADDRESS m

| ——1As —— |ty —]

CJANNN i NI N

I I L4

o /4{._.“5_. AANNN NN V/invg
WE \N ) < :qﬁy-\;

t - typy ——|
DV o

Y 1Y CA— toy—>>|

0108-5

Notes: (6) Typical values are for To = 25°C and nominal supply voltage.

(7) twc is the minimum cycle time to be allowed from the system perspective unless polling techniques are used. It is the
maximum time the device requires to automatically complete the internal write operation.
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X2816C, X2816ClI

CE Controlled Write Cycle

-«

——tAs—— [ty ——

- N 4————lcw—> Py N
\ P NNNV/Ao7an N\
- twpy —| :

'4—"055» toEH [t—»
&~ 77F —_——y~"
_ <t g «tcuﬂ (F
WE k l P4

’ ;
<——tos——>]<——tou

HIGH 2

DATA OUT
0108-6

Page Mode Write Cycle

o 77 O O Q7 O O
WQ_WJ:}_
AN A AT

(9) *ADDRESS X X JD( X X J )ZXZXXZX
170 OO0 X X )§f/ X X[ Last BYIE_Y}r—

BYTEO  BYTE1 BYTE2 ~~ BYTEn BYTE n+1 BYTE n+2

f-— fwc

0108-7

*For each successive write within the page write operation, A4—A1g should be the same or
writes to an unknown address could occur.

Notes: (8) 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.

(9) 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.

2-7



X2816C, X2816CI

DATA Polling Timing Diagram(10)

ADDRESS An QUOOOK_an XOONOXX_— an— XXXXXXX
& ) —___ /T
w_E — {C L

45 \
toen togs—»
tow

V07 === Py =5 Dour =X

twe
0108-8
Note: (10) Polling operations are by definition read cycles and are therefore subject to read cycle timings.
SYMBOL TABLE
WAVEFORM INPUTS OUTPUTS
Must be Will be
steady steady
May change Will change
_ﬁ— from Low to from Low to
High High
May change Will change
_“ from High to  from High to
Low Low
Don't Care: Changing :
M Changes State Not
Allowed Known
Center Line
M N/A is High
Impedance
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X2816C, X2816Cl

PIN DESCRIPTIONS

Addresses (Ag—A1)

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

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced.

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (1/0¢-1/07)
Data is written to or read from the X2816C through the
1/0 pins.

Write Enable (WE)
The Write Enable input controls the writing of data to
the X2816C.

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 2-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 X2816C supports both
a CE and WE controlled write cycle. That is, the ad-
dress is latched by the falling edge of either CE or WE,
whichever occurs last. Similarly, the data is latched in-
ternally by the rising edge of either CE or WE, whichev-
er occurs first. A byte write operation, once initiated,
will automatically continue to completion, typically with-
in 5 ms.

Page Write Operation

The page write feature of the X2816C allows the entire
memory to be typically written in 640 ms. Page write
allows two to sixteen bytes of data to be consecutively
written to the X2816C prior to the commencement of
the internal programming cycle. Although the host sys-
tem may read data from any location in the system to

transfer to the X2816C, the destination page address
of the X2816C should be the same on each subse-
quent strobe of the WE and CE inputs. That is, A4
through Ao must be the same for each transfer of data
to the X2816C during a page write cycle.

The page write mode can be entered during any write
operation. Following the initial byte write cycle, the host
can write an additional one to fifteen bytes in the same
manner as the first byte was written. Each successive
byte load cycle, started by the WE HIGH to LOW tran-
sition, must begin within 20 us of the falling edge of the
preceding WE. If a subsequent WE HIGH to LOW tran-
sition is not detected within 20 us, the internal auto-
matic programming cycle will commence. There is no
page write window limitation. The page write window is
infinitely wide, so long as the host continues to access
the device within the byte load cycle time of 20 us.

DATA Polling

The X2816C features DATA Polling as a method to in-
dicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
X2816C, eliminating additional interrupt inputs or exter-
nal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on [/Oy7 (i.e., write data =
Oxxx xxxx, read data = 1xxx xxxx). Once the program-
ming cycle is complete, 1/07 will reflect true data.

WRITE PROTECTION

There are three features that protect the nonvolatile
data from inadvertent writes.

© Noise Protection—A WE pulse which is typically less
than 20 ns will not initiate a write cycle.

® Vo Sense—All functions are inhibited when Vgg is
<3V, typically.

® Write Inhibit—Holding either OE LOW, WE HIGH or
CE HIGH during power-on and power-off, will inhibit
inadvertent writes. Write cycle timing specifications
must be observed concurrently.

ENDURANCE

Xicor E2PROMs are designed and tested for applica-
tions requiring extended endurance.
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X2816C, X2816ClI

SYSTEM CONSIDERATIONS

Because the X2816C is frequently used in large memo-
ry arrays it is provided with a two line control architec-
ture for both read and write operations. Proper usage
can provide the lowest possible power dissipation and
eliminate the possibility of contention where multiple
1/0 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 X2816C 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 0.1 pF high fre-
quency ceramic capacitor be used between Vgc and
GND at each device. Depending on the size of the ar-
ray, the value of the capacitor may have to be larger.

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

FUNCTIONAL DIAGRAM

— X
— BUFFERS 16,384-BIT
—  LatcHes E?PROM
— AND ARRAY
—_] oecooer
Ag-Ay
ADDRESS
INPUTS
— Y
—| BUFFERS 10 BUFFERS
— L‘;ﬁ*“) S AND LATCHES
. DECODER - ]
OF — ¥———v———’
OE LOGIC
WE — 110¢-110;
DATA INPUTS/OUTPUTS
Vec O—>
Vss O—
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X2816C, X2816Cl

Normalized Active Supply Current

vs. Ambient Temperature

Normalized Standby Supply Current
vs. Ambient Temperature

14
N Vee =5.0V
o 12
o
o
&
5 1.0
<<
=
o
o
Z o8
0.6
-55 +25 +125

AMBIENT TEMPERATURE (°C)
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NORMALIZED Igg

1.4

\ Vee=5.0V
1.2

1.0
0.8
N
0.6
=55 +25 +125

AMBIENT TEMPERATURE (°C)
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Normalized Access Time
vs. Ambient Temperature

AMBIENT

1.4
Vee=5.0V
1.2
=
o
S
5 1.0
<
=
o
=]
Zz o8
0.6
=55 +25 +125

TEMPERATURE (°C)
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X2816C, X2816ClI

ORDERING INFORMATION

16K E2PROMs
Device
. Package Temp. |Access| Process |Processing
NOI::rr Organization Range| Time |Technology Level
umbe s|P|D|C|F1|F2|K|J|E|G
X2816CP-20 2048 x 8 L T 200 ns NMOS Standard
X2816CPI-20 2048 x 8 L | 200 ns NMOS Standard
X2816CJ-20 2048 x 8 o i) 200 ns NMOS Standard
X2816CJI-20 2048 x 8 L] ! 200 ns NMOS Standard
Key:
+ = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C
M = Military = —55°C to +125°C
S = Plastic Small Outline Gull Wing
P = 24-Lead Plastic DIP
D = Cerdip
C = Side Braze
F1 = Ceramic Flat Pack for X2864A, X2864B,
X2864H and X28C64
F2 = Ceramic Flat Pack for X28C256 and X28C256B
K = Ceramic Pin Grid Array
J = 32-Lead J-Hook Plastic Leaded Chip Carrier
E = Ceramic Leadless Chip Carrier (Solder Seal)
G = Ceramic Leadless Chip Carrier (Glass Frit Seal)
LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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. A critical component is 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 safety or effectiveness.
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X2816C, X2816Cl

PACKAGING INFORMATION
24-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P

1.250(31.75)
1.235(31.37)

I A I Y e T Y Y s Y N e Y O O e

) 0.550 (13.97)
0.535(13.59)
PIN 1 INDEX—>O l
PIN1:L—||—||—JLJI_II_II_JI_II_IL—|'-i-'
0.080 (2.03)
| 1.1 ooR(EzF7.94) | ™ 5.065(1.65)

1 0.160 (4.06)
SEATING 0.140 (3.56)
PLANE X
G 0.050 (0.76)
X 0.015 (0.38)
£ 0.110(2.79) 0.062(1.57) _’J ’ 0.020(0.51)
~ %090 (2.29) = 0.058(1.47) = 0.016(0.41)

_0.625(15.87)
0.600(15.24)

T
TYP. 0.010(0.25)

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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X2816C, X2816ClI

PACKAGING INFORMATION

32-LEAD PLASTIC LEADED CHIP CARRIER PACKAGE TYPE J

|<—0.420 (10.67) —»

Nainixialy

- [

)

(]
N

0.050 (1.27) TYP.

4 SEATING PLANE—
£0.004 LEAD
_f 0.021(0.53) CO = PLANARITY
I 0.013(0.33) —
< 0.045(1.14)x45°  TYP. 0.017(0.43) 0.015(0.38) |
0.495 (12.57) 0.095(2.41)
0.485 (12.32 -
TYP. o.49(o(12..)15) o 10 ;%6(2(;52)
0.453(11.51) 6'—150(—2';5—)
0.447 (11.35) ‘ |
TYP. 0.450 (11.43) TYP. 0.136(3.45)
0.300(7.62) 0.048(1.22)
REF. 0.042(1.07) 1
OOhooc—): |
[ D T ‘
O e . 0.595(15.11) T
C 0 0.585 (14.86)
. i TYP. 0.590 (14.99)
C 3 0.553 (14.05)
= 1l -2 0.547 (13.89)
E j‘ TYP. 0.550 (13.97)
B 3 (10.16)
§ Bt S‘K
Y
I i

NOTES:
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. DIMENSIONS WITH NO TOLERANCE FOR REFERENCE ONLY
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NOTES
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Sales Offices

U.S. Sales Offices

Northeast Area

Xicor, Inc.

83 Cambridge Street

Unit 1D

Burlington, Massachusetts 01803
Phone: 617/273-2110

Telex: 230322889

Fax: 617/273-3116

Southeast Area
Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 407/767-8010
TWX: 510-100-7141
Fax: 407/767-8912

Mid-Atlantic Area

Xicor, Inc.

50 North Street

Danbury, Connecticut 06810 -
Phone: 203/743-1701

Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, lllinois 60173
Phone: 312/605-1310

TWX: 910-997-3663

Fax: 312/605-1316

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor GmbH

Technopark Neukeferloh
Bretonischer Ring 15

D-8011 Grasbrunn bei Muenchen
West Germany

Phone: (49) 89/463089

Telex: 5213883

Fax: (49) 89/4605472

Japan Area

Xicor Japan K.K.

Suzuki Building, 4th Floor
1-6-8 Shinjuku, Shinjuku-ku
Tokyo 160, Japan

Phone: (03) 225-2004

Fax: (03) 225-2319

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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Commercial

64K Industrial

X2864B
X2864Bl

8192 x 8 Bit

Electrically Erasable PROM

TYPICAL FEATURES
® 120 ns Access Time
e High Performance Scaled NMOS
Technology
o Fast Write Cycle Times
—32-Byte Page Write Operation
—Byte or Page Write Cycle: 3 ms Typical
—Complete Memory Rewrite: 750 ms
Typical
—Effective Byte Write Cycle Time of 95 us
Typical
* DATA Polling
—Allows User to Minimize Write Cycle Time
e Simple Byte and Page Write
—Single TTL Level WE Signal
—Internally Latched Address and Data
—Automatic Write Timing
¢ JEDEC Approved Byte-Wide Pinout

DESCRIPTION

The Xicor X2864B is a 8K x 8 E2PROM, fabricated with
an advanced, high performance N-channel floating
gate MOS technology. Like all Xicor programmable
nonvolatile memories it is a 5V only device. The
X2864B features the JEDEC approved pinout for byte-
wide memories, compatible with industry standard
RAMs, ROMs and EPROMs.

The X2864B supports a 32-byte page write operation,
effectively providing a 95 us/byte write cycle and en-
abling the entire memory to be written in less than
750 ms. The X2864B also features DATA Polling, a
system software support scheme used to indicate the
early completion of a write cycle.

Xicor E2PROMSs are designed and tested for applica-
tions requiring extended endurance. Data retention is
specified to be greater than 10 years.

PIN CONFIGURATIONS

PLASTIC
CERDIP PLCC
FLAT PACK Lcc PGA
Ne E ) \/ " Vee A; A1z NC 5“? \'Ioc WE NC @|/°| @'/02 @’/03 @Vos /os
a2 27 WE A Pt
A s 26[InC A 1/0 Ao Vss /04 /07
kE 4 257 A s @) ®@ _
As[]s 24[JA MY e A Ay CE Ao
e 2 [ A ae X28648 ® (so}‘?(?.f‘v‘im ®
I 268 A (TOP VIEW) iy Az Ay OF Ay
n[]e X2864B ,, BA.., o " 0 6 @ @
L k] 20[)CE Ne As A1z Ve Ag Ag
A0 19 [ woy 1o Y] ® o ®
oo [ 11 18] 10s A A7 NC WE NC
vo, [} 12 17 uos 101 /02 Vss NC 1/03 1104 1105 @ @ @ @ @
o, ] 16 [ 104 0031-2 0031-11
v S PIN NAMES
0031-1 Ap-Aq2 Address Inputs
1/Qp-1/07 Data Input/Output
WE Write Enable
CE Chip Enable
OE Output Enable
Vee +5V
Vss Ground
NC No Connect

®©Xicor, 1988 Patents Pending
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X2864B, X2864BI

ABSOLUTE MAXIMUM RATINGS*

X2864BI
Storage Temperature ...
Voltage on any Pin with

Respect to Ground
D.C. Output Current
Lead Temperature

(Soldering, 10 Seconds)

D.C. OPERATING CHARACTERISTICS
X2864B Tp = 0°C to +70°C, Voc = +5V £5%, unless otherwise specified.

—10°C to +85°C
—65°Cto +135°C
—65°Cto +150°C

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

X2864Bl Tp = —40°C to +85°C, Vgc = +5V £10%, unless otherwise specified.
Symbol Parameter Limits Units Test Conditions
Min. | Typ.(1) Max.
lcc Ve Current (Active) 80 150 mA | CE=0E =V
All1/0’s = Open
Other Inputs = Voo
lss | Voc Current (Standby) 50 80 mA | CE = Vi, OE = VL
) Alll/0’s = Open
Other Inputs = Vg
L Input Leakage Current 10 LA Vin = GND to Vg
ILo Output Leakage Current 10 pA Vout = GNDto Vg, CE = Viy
V)L Input Low Voltage -1.0 0.8 \
Vi@ Input High Voltage 2.0 Voe 1.0 Vv
VoL Output Low Voltage 0.4 \' loL = 2.1 mA
VoH Output High Voltage 2.4 \') log = —400 pA
TYPICAL POWER-UP TIMING
Symbol Parameter Typ.() Units
tpur® Power-Up to Read Operation 1 ms
tpuw®) Power-Up to Write Operation 5 ms
CAPACITANCE Tp = 25°C, f = 1.0 MHz, Vgc = 5V
Symbol Test Max. Units Conditions
Ci/o® Input/Output Capacitance 10 pF Vio = 0V
Cin® Input Capacitance 6 pF VIN = OV
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels| 0.4V to 2.4V CE OE WE Mode 1/0 Power
Input Rise and L L H Read Dout Active
Fall Times 10ns
L L Write Din Active
Input and Output i
e 0.8V and 2.0V H X X Standby and High Z Standby
Timing Levels Write Inhibit
Output Load 1TTL Gate and X L X Write Inhibit — -
C_ = 100 pF
X X H Write Inhibit — —

Notes: (1) Typical values are for Ty = 25°C and nominal supply voltage.
(2) V)L min. and V)4 max. are for reference only and are not tested.
(3) This parameter is periodically sampled and not 100% tested.
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A.C. CHARACTERISTICS

X2864B T4 = 0°C to +70°C, Voo = +5V +£5%, unless otherwise specified.

X2864B| Tp = —40°C to +85°C, Vg = +5V £10%, unless otherwise specified.

Read Cycle Limits

X2864B-12 X2864B-15 X2864B-18
Symbol Parameter X2864BI-12 X2864BI-15 X2864BI-18 Units
Min. Max. Min. Max. Min. Max.
trc Read Cycle Time 120 150 180 ns
tce Chip Enable Access Time 120 150 180 ns
tAA Address Access Time 120 150 180 ns
toE Output Enable Access Time 50 70 100 ns
2@ CE Low to Active Output 0 0 0 ns
toLz@ OE Low to Active Output 0 0 0 ns
tyz(®) CE High to High Z Output 0 50 0 50 o] 50 ns
tonz® OE High to High Z Output 0 50 0 50 0 50 ns
toH Output Hold from Address Change 0 0 0 ns
Read Cycle
tae el
ADDRESS ' X
tee
>SN /
le— toE—
oF N\l A
W Vi
Yz taa [+—toHz—>]
toz—  |— —ton—= — tyz
DATA 1/0 oz DATA VALID DATA VALID
I I 0031-5

Notes: (4) t| 7 min. and to_z min. are shown for reference only, they are periodically characterized and are not tested.

(5) tyz max. and tonz max. are measured from the point when CE or OE return high (whichever occurs first) to the time
when the outputs are no longer driven. tyz min. and toqz min. are shown for reference only, they are periodically

characterized and are not tested.
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Write Cycle Limits

Symbol Parameter Min. Typ.(6) Max. Units
twe Write Cycle Time 3 5 ms
tas Address Setup Time 5 ns
tan Address Hold Time 50 ns
tcs Write Setup Time 0 ns
ten Write Hold Time 0 ns
tow CE Pulse Width 100 ns
toEs OE High Setup Time 10 ns
toeH OE High Hold Time 10 ns
twp WE Pulse Width 100 ns
tweH WE High Recovery 50 ns
tov Data Valid 100 us
tos Data Setup 50 ns
toH Data Hold 5 ns
tow Delay to Next Write 10 us
tsLC Byte Load Cycle 1 100 s

WE Controlled Write Cycle

K XOOOOXXXXX

DATA OUT m

)

DATA VALID

tps

‘*IL tou

HIGH Z

N

—

KO SRR

0031-6

Note: (6) Typical values are for To = 25°C and nominal supply voltage.
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CE Controlled Write Cycle
twe
sooness. SRRRX T —
fe— tas —sf—tan
t,
W P s
=\ T N—
—>| tors — l—{ toEH

P
% ZZ2271 Y Y
tes — re—tcH—
" S KN
’ ~-tov =~ . ”
toH !

! tos }
HIGH Z

DATA OUT
0031-7

Page Mode Write Cycle

nx 77 T XU XY T X
T \_LN_ON N N 77N [T

twp

N s I NN
n

~twpH

(8) *ADDRESS XX )C‘KD( X
/o XXX X X )(:SS X Y Tst e y—t—

BYTEO BYTE1 BYTE2 BYTE n BYTEn+1 | BYIEn+2
twe

0031-8

*For each successive write within the page write operation, As~A12 should be the same or
writes to an unknown address could occur.

Notes: (7) 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.
(8) 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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DATA Polling Timing Diagram(9)

X000 XX

) XX0 QXXX

B

l—toen toes —
_ I
OE

fe— tow ——|

X

/67 ——t—~ on= X Yo =1 j(g YT -
twe
0031-9
SYMBOL TABLE
WAVEFORM INPUTS OUTPUTS
Must be Will be
steady steady
May change Will change
J‘ from Low to from Low to
High High
May change Will change
_“_ from High to from High to
Low Low
Don't Care: Changing :
M Changes State Not
Allowed Known
Center Line
M N/A is High
Impedance

Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings.
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PIN DESCRIPTIONS

Addresses (Ag-A13)

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

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced.

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (1/0¢-1/07)
Data is written to or read from the X2864B through the
1/0 pins.

Write Enable (WE)
The Write Enable input controls the writing of data to
the X2864B.

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 2-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 X2864B supports both
a CE and WE controlled write cycle. That is, the ad-
dress is latched by the falling edge of either CE or WE,
whichever cccurs last. Similarly, the data is latched in-
ternally by the rising edge of either CE or WE, whichev-
er occurs first. A byte write operation, once initiated,
will automatically continue to completion, typically with-
in 3 ms.

Page Write Operation
The page write feature of the X2864B allows the entire
memory to be written in 750 ms. Page write allows two

to thirty-two bytes of data to be consecutively written to
the X2864B prior to the commencement of the internal
programming cycle. The destination addresses for a
page write operation must reside on the same page;
that is, As through A1 must not change.

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

DATA Poliing

The X2864B features DATA Polling as a method to in-
dicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
X2864B, eliminating additional interrupt inputs or exter-
nal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on 1/07 (i.e., write data =
Oxxx xxxx, read data = 1xxx x). Once the program-
ming cycle is complete, 1/07 will reflect true data.

WRITE PROTECTION

There are two features that protect the nonvolatile data
from inadvertent writes.

® Vo Sense—All functions are inhibited when Ve is
<3.5V.

® Write Inhibit—Holding either OE LOW, WE HIGH or
CE HIGH during power-on and power-off, will inhibit
inadvertent writes.
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SYSTEM CONSIDERATIONS

Because the X28648B is frequently used in large memo-
ry arrays it is provided with a two line control architec-
ture for both read and write operations. Proper usage
can provide the lowest possible power dissipation and
eliminate the possibility of contention where multiple
1/0 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 X2864B 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/Os. 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 0.1 uF high fre-
quency ceramic capacitor be used between Vgc and

GND at each device. Depending on the size of the ar-
ray, the value of the capacitor may have to be larger.

In addition, it is recommended that a 4.7 pF electrolytic
bulk capacitor be placed between Voo and GND for
each eight devices employed in the array. This bulk ca-
pacitor is employed to overcome the voltage droop
caused by the inductive effects of the PC board traces.

FUNCTIONAL DIAGRAM

— X
] BUFFERS 65,536-BIT
] LATCHES E2PROM
—1 an ARRAY
Ag-Ar2 DECODER
ADDRESS
INPUTS T T
— Y
] E::gﬁ:: |1 vosBurFenrs
AND LATCHES
AND
DECODER - —
G —J CONTROL
(—)E ] LOGIC N p——
— AND 110g-1/107
WE—] timing | DATA INPUTSIOUTPUTS
Vcc O—»
Vss O—»
0031-3
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ORDERING INFORMATION
64K E2PROMs

T = Blank = Commercial = 0°Cto +70°C

| = Industrial = —40°C to +85°C
M = Military = —55°C to +125°C
T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing
P = 28-Lead Plastic DIP
D = 28-Lead Cerdip

C = Side Braze

Device
order | organzation [ Mol o
S D|C|F1|F2| K E|G
X2864BP-12 8192x 8 T 120 ns NMOS Standard
X2864BP-15 8192x 8 T 150 ns NMOS Standard
X2864BP-18 8192x8 T 180 ns NMOS Standard
X2864BPI-12| 8192x8 | 120 ns NMOS Standard
X2864BPI-15| 8192x8 | 150 ns NMOS Standard
X2864BPI-18| 8192x8 | 180 ns NMOS Standard
X2864BD-12 8192x 8 . T 120 ns NMOS Standard
X2864BD-15 8192x 8 . T 150 ns NMOS Standard
X2864BD-18 8192x8 L] T 180 ns NMOS Standard
X2864BDI-12| 8192x8 L] | 120 ns NMOS Standard
X2864BDI-15| 8192x8 . I 150 ns NMOS Standard
X2864BDI-18| 8192x8 ° I 180 ns NMOS Standard
X2864BF-12 8192x8 L4 T 120 ns NMOS Standard
X2864BF-15 8192x 8 L4 T 150 ns NMOS Standard
X2864BF-18 8192x8 . T 180 ns NMOS Standard
X2864BFI|-12| 8192x8 . l 120 ns NMOS Standard
X2864BFI-15| 8192x8 o | 150 ns NMOS Standard
X2864BFI-18] 8192x8 o | 180 ns NMOS Standard
Key:

F1 = 28-Lead Ceramic Flat Pack for X2864A,

X2864B and X2864H

F2 = Ceramic Flat Pack for X28256 and X28C256

K = 28-Pin Ceramic Pin Grid Array
J = 32-Lead J-Hook Plastic Leaded Chip Carrier

E = 32-Pad Ceramic Leadless Chip Carrier (Solder

Seal)

G = 32-Pad Ceramic Leadless Chip Carrier (Glass

Frit Seal)
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ORDERING INFORMATION
64K E2PROMSs (Continued)

t = Blank = Commercial = 0°C to +70°C

| = Industrial = —40°C to +85°C
M = Military = —55°C to +125°C
T = Uitra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing

P = 28-Lead Plastic DIP
D = 28-Lead Cerdip
C = Side Braze

Device
onder | organiaton e g Mol i i
C [F1|F2| K E|G
X2864BK-12 8192x8 L4 T 120 ns NMOS Standard
X2864BK-15 | 8192x8 * i} 150 ns NMOS Standard
X2864BK-18 8192x8 L4 T 180 ns NMOS Standard
X2864BKI-12| 8192x8 . | 120 ns NMOS Standard
X2864BKI-15| 8192x8 . | 150 ns NMOS Standard
X2864BKI-18| 8192x8 L] | 180 ns NMOS Standard
X2864BJ-12 8192x8 T 120 ns NMOS Standard
X2864BJ-15 8192x8 T 150 ns NMOS Standard
X2864BJ-18 8192x8 T 180 ns NMOS Standard
X2864BJI-12 8192x8 | 120 ns NMOS Standard
X2864BJI-15 8192 x 8 ! 150 ns NMOS Standard
X2864BJI-18 | 8192x8 | 180 ns NMOS Standard
X2864BE-12 8192x 8 o T 120 ns NMOS Standard
X2864BE-15 8192x 8 L4 T 150 ns NMOS Standard
X2864BE-18 8192x8 . T 180 ns NMOS Standard
X2864BEI-12| 8192x8 . I 120 ns NMOS Standard
X2864BEI-15| 8192x8 L I 150 ns NMOS Standard
X2864BEI-18| 8192x8 L4 I 180 ns NMOS Standard
Key:

F1 = 28-Lead Ceramic Flat Pack for X2864A,

X2864B and X2864H

F2 = Ceramic Flat Pack for X28256 and X28C256
K = 28-Pin Ceramic Pin Grid Array

"~ J = 832-Lead J-Hook Plastic Leaded Chip Carrier

E = 32-Pad Ceramic Leadless Chip Carrier (Solder

Seal)

G = 32-Pad Ceramic Leadless Chip Carrier (Glass

Frit Seal)
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ORDERING INFORMATION
64K E2PROMSs (Continued)

Doe"\;i:: Organization Package Temp. Ac'cess Process | Processing
Number Range| Time |Technology Level
S(P|D|C|F1{F2[K|J |E|G
X2864BG-12 8192x8 . T 120 ns NMOS Standard
X2864BG-15 8192x8 . T 150 ns NMOS Standard
X2864BG-18 8192x8 . T 180 ns NMOS Standard
X2864BGl-12| 8192x8 . [ 120 ns NMOS Standard
X2864BGIl-15] 8192x8 o ! 150 ns NMOS Standard
X2864BGl-18] 8192x8 . | 180 ns NMOS Standard
Key:

t = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing
P = 28-Lead Plastic DIP
D = 28-Lead Cerdip

C = Side Braze
F1 = 28-Lead Ceramic Flat Pack for X2864A,
X2864B and X2864H
F2 = Ceramic Flat Pack for X28256 and X28C256

K = 28-Pin Ceramic Pin Grid Array
= 32-Lead J-Hook Plastic Leaded Chip Carrier
E= gz-f?)ad Ceramic Leadless Chip Carrier (Solder
eal
G = 32-Pad Ceramic Leadless Chip Carrier (Glass
Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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. 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 sy are devices or syst 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. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION
28-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P

1.460 (37.08)
1.400 (35.56)

i I v I e Y o N e Y i I O s I o I e Y e O O |

0.550 (13.97)
0.510(12.95)
PIN 1 INDEX—-O
i -
PIN 1Lr| | N [ D NS [ U N U NN NN NN N N R |
0.085(2.16)
| 1.300 (33.02) | e
REF. 0.040(1.02)
EATING 10.160(4.06)
SEATI
e 0.125(3.17)
0.150(3.81) I T
el I | 0.030 (0.76)
0.125(3.17 e AL,
(3.47) 0.015(0.38)
:0.110(2.79) 0.062(1.57) 0.020 (0.51)
PR AL CLIAD o 2RS0T 2009
0.090 (2.29) 0.050 (1.27) 0.016(0.41)

0.610(15.49)
l‘o.sgo (14.99) "

TYP. 0.010(0.25)

PPI028
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION

28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D
o 1.490 (37.85)

1.435 (36.45)
i B O o B o B e I B
> 0.610(15.49)
0.500 (12.70)
| l |
PN T T T T - LIJ
0.100(2.54)
1.3ooR(Ez,Fs.oz) | 503 089)
SEATING [ _ To .225(5.72)
EATINS | 0.140(3.56)
0.200 (5.08) t
0.125(3.18) 0.060(1.52)
a 0.015 (0.38)
- g_'g%g__m _’l ‘ 0.026 (0.66)
0.110(2.79) . . y 0.014(0.36)
0.080(229) 1 ! TYP. 0.055 (1.40) TYP. 0.018 (0.46)
TYP. 0.018(0.46)
0.620 (15.75)
0.590 (14.99)

TYP. 0.614(15.60)
| 1

L

TYP. 0.010(0.25)

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

HDIO28
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PACKAGING INFORMATION
28-LEAD CERAMIC FLAT PACK TYPE F1

1.000£0.010 |
|-—PIN 1 INDEX
PIN 1— 28
EJ<—| e —
0.019 (0.48)
| m———— —
[ 0.015(0.38)
—
| ————————— _f
— ———————— |
—————————— P
MAX. ——| _— _'l__ 0.050 (1.27) BSC
——————— —
- T
| e——
[ eee————————— e ——————
— e _’,_—0.045 (1.14) MAX.
[ e ———— e —
0.400 (10.16)
MAX.
0.006 (0.15)
[ 0.003(0.08) |} 0430 (30
f P ' ] 0.090 (2.29)
0.370 (9.40)
Lo.250 (6:35) | 0.180 (4.57) 0.040 (1.02) |
TYP. 0.300 2 PLCS. MIN. 0.026 (0.66)

CAF028
NOTES:
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. CASE OUTLINE FOR X2864A, X2864B AND X2864H
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PACKAGING INFORMATION

28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K

CHONONONEGNE)
BCACNCNONE)

—© ®

@

® ®
OO
® 00066

14
0.075
[ +0.005
—’l TYP. L— "l 0.075 “T
0.100 +0.005
ALL LEADS 4 CORNERS

I—PIN1 INDEX
M

0.650£0.010
(16.51£0.25)

L__o.55020.o1o*J

(14.0020.25)

Fr---->

LS A

! 2~ 0.008 |
E (]]::ﬂ:: 0.050
' — 1

NOTE: LEADS 4, 12,18 &26

0.090£0.010

(2.34£0.25)

0.067 £0.005
0.018£0.002

_i
]:D::l_f

[T11

\
>

¥
>

10.180£ 0.005
(4.57£0.13)

CKCo28

I

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
32-LEAD PLASTIC LEADED CHIP CARRIER PACKAGE TYPE J

~—0.420 (10.67) —»|

0.050 (1.27) TYP.

SEATING PLANE—]

£0.004 LEAD
—f 0.021(0.53) CO = PLANARITY
0.013(0.33) — N
—| |« 0.045(1.14)x 450 TYP. 0.017(0.43) 0.015(0.38) | [T
0.495 (12.57) 0.095 (2.41)
0.485 (12.32) 0.060(1.52) | ||+
TYP. 0.49(0 (12.45) 0 ,° ;%6(%(;52)
0.447 (11.35) : y
TYP. 0.450 (11.43) TYP. 0.136 (3.45)
0.300(7.62) 0.048 (1.22)
REF. 0.042(1.07) ]_
d w17 __l 0.595(15.11) T~ !
O ¥ 0.585 (14.86)
0 5 TYP. 0.590 (14.99)
O ¥ 0.553 (14.05)
= 1 = 0.547 (13.89)
E 5’ TYP. 0.550(13.97)
0 3 (10.16)
§ —F ""’J/"\P'
OoOoOoTTs { '

PJG032
NOTES:
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. DIMENSIONS WITH NO TOLERANCE FOR REFERENCE ONLY
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PACKAGING INFORMATION
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E

0.020(0.51) x 45° REF.
_ §o-020(051)

[0.107(2.72)
0.077 (1.96)

0.015(0.38)
), 0.015(0.38)
0.003 (0.08)

0.055 (1.39)

0.045 (1.14)
TYP. (4) PLCS.

R TYP.

[ bt
.040 (1.02) x 45°REF.
_.‘ Lo.oso(1.27)asc 00 ((3)P[)_és. F

L 0028(071) o o
0.022 (0.56) :
| 0.458 (11.63) | 0.088(2.24) |
0.442(11.22) 0.050(1.27)
0.458(11.63) 0.120(3.05) |
0.060 (1.52)
M
0.560 (14.22)
0.540(13.71)
0.558 (14.17)
32 1 PIN 1 INDEX CORNER —”"

CEGO032
NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)

2. TOLERANCE: + 1% NLT +0.005 (0.127)
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PACKAGING INFORMATION
32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G

0.020 (0.51) x 45° REF.
_ §o020(051)

0.107 (2.72)
0.077 (1.96) ‘
0.015(0.38)
I 0.003(0.08) " "
0.055 (1.39)
0.045(1.14)
TYP. (4) PLCS.
vy
| L_ b1 0.040(1.02) x 45°REF.
- 0.050(1.27)BSC (3) PLCS.
0.028 (0.71)
6,022 (0.55) 32 PLCS.
0.458 (11.63) , 0.088(2.24)
0.442(11.22) - 0.050(1.27)
— -———-——52—) —
[+-0.300 (7.62) -] 0.060 (1.
M
0.400
(10.16)
0.560 (14.22)
0.540(13.71)
0.558 (14.17)
32 1 “PIN 1 INDEX CORNER—"
CGGO032
NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2, TOLERANCE: +1% NLT +0.005 (0.127)

3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS
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Sales Offices

U.S. Sales Offices

Northeast Area

Xicor, Inc.

Montvale Executive Park

91 Montvale Avenue

Stoneham, Massachusetts 02180
Phone: 617/279-0220

Telex: 230322889

Fax: 617/279-1132

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 305/767-8010
TWX: 510-100-7141
Fax: 305/767-8912

Mid-Atlantic Area

Xicor, Inc.

Patriot Square

39 Mill Plain Road

Danbury, Connecticut 06810
Phone: 203/743-1701

Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, Hlinois 60173
Phone: 312/490-1310

TWX: 910-997-3663

Fax: 312/490-0637

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor, Ltd.

Hawkins House

14 Black Bourton Road
Carterton :
Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor, GmbH
Forsthausstrasse 1

D8013 Haar bei Muenchen
West Germany

Phone: 49.8946.3089
Telex: 8415213883

Fax: 49.89.460.5472

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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64K Military X2864BM 8192 x 8 Bit
Electrically Erasable PROM
TYPICAL FEATURES DESCRIPTION

® 120 ns Access Time
¢ High Performance Scaled NMOS
Technology
® Fast Write Cycle Times
—32-Byte Page Write Operation
—Byte or Page Write Cycle: 3 ms Typical
—Complete Memory Rewrite: 750 ms
Typical
—Effective Byte Write Cycle Time of 95 us
Typical
e DATA Polling
—Allows User to Minimize Write Cycle Time
¢ Simple Byte and Page Write
—Single TTL Level WE Signal
—Internally Latched Address and Data
—Automatic Write Timing
¢ JEDEC Approved Byte-Wide Pinout

The Xicor X2864B is an 8K x 8 E2PROM, fabricated
with an advanced, high performance N-channel floating
gate MOS technology. Like all Xicor programmable
nonvolatile memories it is a 5V only device. The
X2864B features the JEDEC approved pinout for byte-
wide memories, compatible with industry standard
RAMs, ROMs and EPROMs.

The X2864B supports a 32-byte page write operation,
effectively providing a 95 ps/byte write cycle and en-
abling the entire memory to be written in less than
750 ms. The X2864B also features DATA Polling, a
system software support scheme used to indicate the
early completion of a write cycle.

Xicor E2PROMs are designed and tested for applica-
tions requiring extended endurance. Data retention is
specified to be greater than 10 years.

PIN CONFIGURATIONS

CERDIP
FLAT PACK PGA
. A7 A1z NC NC Vcc WE NC
e 28 vee r /0, _ /0, _1/05 _ /05 _1/0g
A.,E 2 27 We 2 @ @ @ @
a3 26 JNe As 1/0o Ao Vss /04 . J/07
wdls » g n = = @) ®@
As[s 2[]A Ay A Ap 3 Ao
as 2 A e X28648 ® (Boggmm @)
A:E 7 X2864 2[TJ0oE A Y0, (TOP VIEW) Ag Ay OF Agq
e B 2P %o Y73 QO © @ ®
Mo 20 CE NC Y37 0y
AoE 10 19 [ vo, V0o Y 1/0s ©A5 @A12 Vcc @As @Aa
10s ] 11 1817] 1os { A A NC WE NC
o, [ 12 17[] vos 1101 /02 Vss NC 1/03 11O« 1/0s ® © ©) 7 O @ D
1o, []13 1677 10a 0032-2
vss [ 14 157 vos 0032-9
PIN NAMES
0032-1
Ap-Aq2 Address Inputs
1/Qp-1/07 Data Input/Output
WE Write Enable
CE Chip Enable
OE Output Enable
Veo +5V
Vss Ground
NC No Connect

© Xicor, 1988 Patents Pending

Characteristics subject to change without notice



X2864BM

ABSOLUTE MAXIMUM RATINGS*
Temperature UnderBias.................. —65°Cto +135°C

Storage Temperature

Voltage on any Pin with

Respect to

Lead Temperature

(Soldering, 10 Seconds)

round
D.C. Output Current

D.C. OPERATING CHARACTERISTICS
Ta = —55°Cto +125°C, Vgc = +5V +10%, unless otherwise specified.

—65°Cto +150°C

—1.0Vto +7V
.................................. 5mA

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

Symbol Parameter Limits Units Test Conditions
Min. | Typ.(D Max.
lcc Ve Current (Active) 80 150 mA | CE=0E =V,
All1/O’s = Open
Other Inputs = Vo
Iss Ve Current (Standby) 50 80 mA | CE =V, OE = V|
Alll/O’s = Open
Other Inputs = V¢
L) Input Leakage Current 10 MA ViN = GND to Vg
Lo Output Leakage Current 10 pA | Vour = GND1to Ve, CE = Vi
VL@ Input Low Voltage -1.0 0.8 \
ViH® Input High Voltage 2.0 Vee +1.0 \'
VoL Output Low Voltage 0.4 \ loL = 2.1 mA
VoH Output High Voltage 2.4 Vv loy = —400 pA
TYPICAL POWER-UP TIMING
Symbol Parameter Typ.(1) Units
tpur® Power-Up to Read Operation 1 ms
teyw® Power-Up to Write Operation 5 ms
CAPACITANCE Tp = 25°C,f = 1.0 MHz, Vg = 5V
Symbol Test Max. Units Conditions
Ci0®) Input/Output Capacitance 10 pF Viyo = OV
CiN® Input Capacitance 6 pF ViN = OV
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels| 0.4V to 2.4V CE OE WE Mode 1/0 Power
Input Bise and 10ns L L H Read Dout Active
Fall Times L H L Write Din Active
Iﬂﬁﬁ:\:ﬂ%ﬁpm 0.8V and 2.0V H X X Stendbyend | HighZ | Standby
Output Load éLTL'- ﬁ)aot‘;g"d X L X Write Inhibit — —
X X H Write Inhibit — —

Notes: (1) Typical values are for Ty = 25°C and nominal supply voltage.
(2) Vi min. and V| max. are for reference only and are not tested.
(3) This parameter is periodically sampled and not 100% tested.
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A.C. CHARACTERISTICS
Ta = —55°Cto +125°C, Voc = +5V +£10%, unless otherwise specified.

Read Cycle Limits
Symbol Parameter X2864BM-12 X2864BM-15 X2864BM-18 Units
Min. Max. Min. Max. Min. Max.
tre Read Cycle Time 120 150 180 ns
tce Chip Enable Access Time 120 150 180 ns
tAA Address Access Time 120 150 180 ns
toe Output Enable Access Time 50 70 100 ns
t z@ CE Low to Active Output 0 0 0 ns
toLz@ OE Low to Active Output 0 0 0 ns
thz® CE High to High Z Output 0 50 0 50 0 50 ns
tonz®) OE High to High Z Output 0 50 0 50 0 50 ns
toH Output Hold from Address Change 0 0 0 ns
Read Cycle
—,

ADDRESS j

le—tce j
e P
CE - /
le— toE—>|
P
OE K A
— Vi
WE
tz taa —tonz—
HIGH 2 oz~ [ ammh i aekii e
DATA |/0 DATA VALID DATA VALID
l 1

0032-4

Notes: (4) t z min. and toz min. are shown for reference only, they are periodically characterized and are not tested.

(5) tz max. and tpnz max. are measured from the point when CE or OE return high (whichever occurs first) to the time
when the outputs are no longer driven. tyz min. and tonz min. are shown for reference only, they are periodically
characterized and are not tested.
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Write Cycle Limits
Symbol Parameter Min. Typ.(6) Max. Units
twe Write Cycle Time 3 5 ms
tas Address Setup Time 5 ns
tan Address Hold Time 50 ns
tcs Write Setup Time 0 ns
tcH Write Hold Time 0 ns
tow CE Pulse Width 100 ns
toes OE High Setup Time 10 ns
toEH OE High Hold Time 10 ns
twp WE Pulse Width 100 ns
twpH WE High Recovery 50 ns
tov Data Valid 100 us
tos Data Setup 50 ns
toH Data Hold 5 ns
tow Delay to Next Write 10 us
teLc Byte Load Cycle 1 100 us

WE Controlled Write Cycle

XXX XXX,

XXXXX)

fe— tas —sfe— tap —»

tes e Fe—ten—=
& “TTTE\‘L / /111N
T L

N re
= 7221 R Sy T
_ toes twp toen o
WE —

~tov~|

oata v ——(XXXXXRX DATA VALID KRR, SRR —
L

e tos !‘ ton

HIGH Z
oat our YRR

0032-5

Note: (6) Typical values are for Ty = 25°C and nominal supply voltage.
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CE Controlled Write Cycle

soovess Y SRR T —

fe— tas —sfe— tap —

g\ - / N

— toes — +—{ toen ~
% ZZ227 X AW
o mt—*cs—— -——‘CH—; \ !

L———— tps —4-—— tpH —

7

DATA OUT
0032-6

Page Mode Write Cycle

nw 7 T T W T TS
& T NN AN N /2 N
——-\jﬁf AR
(8) *ADDRESS X X \DF X_ X (mz

P4

170 000000 X X )6} X W AST BYTE Yt

BYTEQ BYTE 1 BYTE 2 BYTE n BYTE n+1 BYTE n+2
t
WC

0032-7

*For each successive write within the page write operation, As—A2 should be the same or
writes to an unknown address could occur.

Notes: (7) 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.
(8) 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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DATA Polling Timing Diagram(9)

XS 2 XX

WE \ 7 WS N
T
OE
tow
Vo, On=X Loour=X )— j(s Dour =X
twe
0032-8
SYMBOL TABLE
WAVEFORM INPUTS OUTPUTS

Must be Will be
steady steady
May change Will change

_W_ from Low to from Low to
High High
May change Will change

“_ from High to from High to
Low Low
Don't Care: Changing :

m Changes State Not
Allowed Known

Center Line
M N/A is High
Impedance

Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings.
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PIN DESCRIPTIONS

Addresses (Ag-A12)

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

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced.

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (1/09-1/07)
Data is written to or read from the X2864B through the
1/0 pins.

Write Enable (WE)
The Write Enable input controls the writing of data to
the X2864B.

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 2-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 X2864B supports both
a CE and WE controlled write cycle. That is, the ad-
dress is latched by the falling edge of either CE or WE,
whichever occurs last. Similarly, the data is latched in-
ternally by the rising edge of either CE or WE, whichev-
er occurs first. A byte write operation, once initiated,
will automatically continue to completion, typically with-
in 3 ms.

Page Write Operation
The page write feature of the X2864B allows the entire
memory to be written in 750 ms. Page write allows two

to thirty-two bytes of data to be consecutively written to
the X2864B prior to the commencement of the internal
programming cycle. The destination addresses for a
page write operation must reside on the same page;
that is, Ag through A12 must not change.

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

DATA Polling

The X2864B features DATA Polling as a method to in-
dicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
X28648B, eliminating additional interrupt inputs or exter-
nal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on I/07 (i.e., write data =
Mo xxxx, read data = 1xxx x0x). Once the program-
ming cycle is complete, 1/07 will reflect true data.

WRITE PROTECTION

There are two features that protect the nonvolatile data
from inadvertent writes.

® Voc Sense—All functions are inhibited when Vg is
<3.5V.

® Write Inhibit—Holding either OE LOW, WE HIGH or
CE HIGH during power-on and power-off, will inhibit
inadvertent writes.
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SYSTEM CONSIDERATIONS

Because the X2864B is frequently used in large memo-
ry arrays it is provided with a two line control architec-
ture for both read and write operations. Proper usage
can provide the lowest possible power dissipation and
eliminate the possibility of contention where multiple
1/0 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 X2864B 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 0.1 uF high fre-
quency ceramic capacitor be used between V¢ and

GND at each device. Depending on the size of the ar-
ray, the value of the capacitor may have to be larger.

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

FUNCTIONAL DIAGRAM

— X
—] BUFFERS 65,536-8IT
] LATCHES [ E2PROM
—1 anp ARRAY
Ag-Arp | —] DECODER
ADDRESS
INPUTS T |
— Y
T rEees 1] vo surrers
] AND LATCHES
AND
—1 DECODER —
& — conTROL
o] ‘ocic N ———’
Or AND 1/0g-~1/07
WE—1 TiMING DATA INPUTS/OUTPUTS
Vee O—»
Vss O—»
0032-3
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ORDERING INFORMATION

64K E2PROMs

Seal)

Device .
Package Temp.|Access| Process Processing
NO'::; Organization Range| Time |Technology Level
u s|P|D|C|F1F2|K|J|E|G
X2864BDM-12 8192x8 M |120ns NMOS Standard
X2864BDM-15 8192x8 M |150ns NMOS Standard
X2864BDM-18 8192x8 M |180ns NMOS Standard
X2864BDMB-12| 8192x8 M 120 ns NMOS (883 Rev. C, Class B
X2864BDMB-15/ 8192x8 M 150 ns NMOS (883 Rev. C, Class B
X2864BDMB-18| 8192x8 M 180 ns NMOS |883 Rev. C, Class B
X2864BFM-12 8192x8 L] M |120ns NMOS * Standard
X2864BFM-15 8192x8 L] M 150 ns NMOS Standard
X2864BFM-18 8192 x 8 L] M 180 ns NMOS Standard
X2864BFMB-12| 8192x8 ° M 120 ns NMOS |883 Rev. C, Class B
X2864BFMB-15( 8192x8 L] M 150 ns NMOS (883 Rev.C, Class B
X2864BFMB-18| 8192x8 L] M [180ns NMOS {883 Rev. C, Class B
X2864BKM-12 8192x 8 L M 120 ns NMOS Standard
X2864BKM-15 8192x 8 L] M 150 ns NMOS Standard
X2864BKM-18 8192x 8 L] M 180 ns NMOS Standard
X2864BKMB-12| 8192x8 L] M [120ns NMOS |[883 Rev. C, Class B
X2864BKMB-15| 8192x8 L M 150 ns NMOS |883 Rev. C, Class B
X2864BKMB-18| 8192x8 L M 180 ns NMOS (883 Rev. C, Class B
X2864BEM-12 8192x8 M |[120ns NMOS Standard
X2864BEM-15 8192 x 8 M 150 ns NMOS Standard
X2864BEM-18 8192x8 M |180ns NMOS Standard
Key:
T = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C
M = Military = —55°C to +125°C
T = Ultra High Temp. = 0°Cto +150°C
S = Plastic Small Outline Gull Wing
P = Plastic DIP
D = 28-Lead Cerdip
C = Side Braze
F1 = 28-Lead Ceramic Flat Pack for X2864A,
X2864B and X2864H
F2 = Ceramic Flat Pack for X28256 and X28C256
K = 28-Pin Ceramic Pin Grid Array
J = J-Hook Plastic Leaded Chip Carrier
E = 32-Pad Ceramic Leadless Chip Carrier (Solder

G = 32-Pad Ceramic Leadless Chip Carrier (Glass

Frit Seal)
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ORDERING INFORMATION
64K E2PROMS (Continued)

Device .
Package Temp.|Access| Process Processing
NOrd:r Organization Range| Time |Technology Level
umber s|P|D|c|FiF2|k|J]E|G ,
X2864BEMB-12| 8192x8 o M 120 ns NMOS |883 Rev. C, Class B
X2864BEMB-15| 8192x8 L] M 150 ns NMOS |883 Rev. C, Class B
X2864BEMB-18| 8192x8 o M 180 ns NMOS |883 Rev. C, Class B
X2864BGM-12 8192x8 L] M 120 ns NMOS Standard
X2864BGM-15 8192x8 L] M 150 ns NMOS Standard
X2864BGM-18 8192x8 L] M 180 ns NMOS Standard
X2864BGMB-12| 8192x8 L M 120 ns NMOS (883 Rev. C, Class B
X2864BGMB-15| 8192x8 o M 150 ns NMOS 1883 Rev. C, Class B
X2864BGMB-18| 8192x8 o M 180 ns NMOS |883 Rev. C, Class B
Key:
1 = Blank = Commercial = 0°C to +70°C
{ = Industrial = —40°C to +85°C
M = Military = —55°C to +125°C
T = Ultra High Temp. = 0°C to +150°C
S = Plastic Small Outline Gull Wing
P = Plastic DIP
D = 28-Lead Cerdip
C = Side Braze
F1 = 28-Lead Ceramic Flat Pack for X2864A,
X2864B and X2864H

F2 = Ceramic Flat Pack for X28256 and X28C256
K = 28-Pin Ceramic Pin Grid Array
J = J-Hook Plastic Leaded Chip Carrier
E = 32-Pad Ceramic Leadless Chip Carrier (Solder
Seal)
G = 32-Pad Ceramic Leadless Chip Carrier (Glass
Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION

28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D
B 1.490 (37.85)

1.435 (36.45) -
i e O O i B s I O |
0.610(15.49)
0.500 (12.70)
VAR 3 i R 1 Oy
0.100 (2.54)
1.300 (33.02) -
REF, 0.035 (0.89)
SEATING ) _ "I—o 225 (5.72)
N —
e ANE 'y 0.140(3.56)
0.200 (5.08)
O—TES_—ES18; T' 0.060(1.52)
) ) A 0.015(0.38)
_ 0.070(1.78) ’“ 0.026 (0.66)
0.110(2.79) 0.030(0.76) 0.014(0.36)
0.090(2.29) - TYP. 0.055 (1.40) TYP. 0.018 (0.46)
TYP. 0.018 (0.46)
. 0.620(15.75)
0.590 (14.99)

TYP. 0.614(15.60)
] ]

L

~—

TYP. 0.010(0.25)

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

HDI028
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PACKAGING INFORMATION
28-LEAD CERAMIC FLAT PACK TYPE F1

1.000%0.010 |
I-—PIN 1 INDEX
PIN 1— 28
== e |
0.019 (0.48)
e — )
| 0.015 (0.38)
——————————
] _f
] ———
=== ——— e e |
0.740 (18.80) ] ————
MAX. ] ——————— 0.050 (1.27) BSC
———————————— — l
| e ————— —f—
—
| sovmmme—————— msoue———semt——
e e —[—0.045 (1.14) MAX.
| me——————————c—= ————————
0.400 (10.16)
MAX.
I 0.003 (g.(i)g) 0.130 (3.30)
T —— ' ' 11 5090 (2.29)
0.370 (9.40) |
L0.250 (6.35) ,__ 0.180 (4.57) 0.040 (1.02) |
0.026 (0.66)

TYP. 0.300 2 PLCS. MIN.

CAF028
NOTES:
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. CASE OUTLINE FOR X2864A, X2864B AND X2864H
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PACKAGING INFORMATION
28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K

®

r--"""A

! ~ [~-0.008 4
5 (I]:D:l 0.050
. 1

0.075 "~ A NOTE: LEADS 4,12,18 &26

OO®R®B® G
& ® 0 ® @ ®

CHONCNONEONE
BCACNONONGNE)

| £0.005
0.100 $0.005
ALL LEADS 4 CORNERS _,0.090£0.010
(2.34£0.25)
B PIN 1 INDEX «——-l 0.067 £0.005
0.018£0.002
[ | ]
;]:D::—i
)
0.650%0.010
(16.51 £0.25) e
oA
- Lt >A

0.180%0.005
(4.5710.13)

CKC028

I

. 0.550£0.010 .|

(14.00%0.25)
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E

0.020 (0.51) x 45° REF.
_ {0-020(0.51)

[ 0.107(2.72)
0.077 (1.96)

0.015 (0.38)
], 0.015(0.38)
0.003(0.08)

0.055 (1.39)

0.045(1.14)
TYP. (4) PLCS.

R TYP.

' )

.040 (1. ©REF.
_.‘ Lo.oso(1.27) BSC 0 40((3%.)_2;5 ¢
0.028(0.71)

~ 0.022(0.56) (32 PLCS.
0.458 (11.63) 0.088(2.24) _
0.442(11.22) 0.050(1.27)
_ 0.458(11.63) 0.120(3.05)
10,300 (7.62) 0.060(1.52)
l ——— |
0.400
(10.16)
0.560 (14.22)
0.540(13.71)
0.558(14.17)
32 1 “ZPIN 1 INDEX CORNER —"

CEGO032
NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. TOLERANCE: +1% NLT *0.005 (0.127)
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X2864BM

PACKAGING INFORMATION
32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G

{ 0.020 (0.51) x 45° REF.

[0.107(2.72)
0.077 (1.96)

0.015 (0.38)
0.003 (0.08)

0.055 (1.39)

0.045 (1.14)
TYP. (4) PLCS.

R TYP.

J L L 0.040 (1.02) x 45° REF.
0.050 (1

-27)BSC (3) PLCS.
|00
0.022(0.56) ‘
, 0.458(11.63) 0.088 (2.24)
0.442(11.22) 0.050(1.27)
. 0458(11.63) 0.120 (3.05)
10300 (7.62) =] 0.060 (1.52)
i —i
0.400
(10.16)
0.560 (14.22)
0.540(13.71)
0.558 (14.17)
Ll
321 PIN 1 INDEX CORNER —”

CGG032
NOTES:
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. TOLERANCE: + 1% NLT +0.005 (0.127)
3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS
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U.S. Sales Offices

Northeast Area

Xicor, Inc.
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91 Montvale Avenue

Stoneham, Massachusetts 02180
Phone: 617/279-0220

Telex: 230322889
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Xicor, Inc.
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Suite 203

Altamonte Springs
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Telex: 230853137
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Phone: 214/669-2022
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Fax: 214/644-5835
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Phone: 714/752-8700 )
TWX: 510-101-0110
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Northwest Area
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Phone: 408/292-2011
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14 Black Bourton Road
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Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor, GmbH
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D8013 Haar bei Muenchen
West Germany

Phone: 49.8946.3089
Telex: 8415213883

Fax: 49.89.460.5472

Far East Area

Xicor, Inc.
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Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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®
Commercial X2864H .
64K Industrial X2864HI 8192 x 8 Bit
Electrically Erasable PROM
TYPICAL FEATURES DESCRIPTION

® 70 ns Access Time
¢ High Performance Scaled NMOS
Technology
® Fast Write Cycle Times
—32-Byte Page Write Operation
~Byte or Page Write Cycle: 3 ms Typical
—Complete Memory Rewrite: 750 ms
Typical
—Effective Byte Write Cycle Time of 95 us
Typical
¢ DATA Polling
—Allows User to Minimize Write Cycle Time
¢ Simple Byte and Page Write
—Single TTL Level WE Signal
—Internally Latched Address and Data
—Automatic Write Timing
¢ JEDEC Approved Byte-Wide Pinout

The Xicor X2864H is a high speed 8K x 8 E2PROM,
fabricated with Xicor's proprietary, high performance,
N-channel floating gate MOS technology. Like all Xicor
programmable nonvolatile memories it is a 5V only de-
vice. The X2864H features the JEDEC approved pinout
for byte-wide memories, compatible with industry stan-
dard RAMs, ROMs, and EPROMs.

The X2864H supports a 32-byte page write operation,
effectively providing a 95 us/byte write cycle and en-
abling the entire memory to be written in less than
750 ms. The X2864H also features DATA Polling, a
system software support scheme used to indicate the
early completion of a write cycle.

Xicor E2PROMSs are designed and tested for applica-
tions requiring extended endurance. Data retention is
specified to be greater than 10 years.

PIN CONFIGURATIONS

PLASTIC
CERDIP PLCC
FLAT PACK PGA
./ A7 Az NC NC Vec WE NC /o /0, /0. /05 V0,
Nc [ 28[JVee 0 (MMM N @1@ ©3@ s
2 27 ] WE
A'A:E 3 26N Mo . 0" @ & &
Aeg 4 2 Ja AS An R . - .
As[]s 2] A Ay rEeNG 1 2 10
a]e 27 A s X2864H o ® (ao#&f‘ﬂm_ ®
w7 2Foe aGsr  (TOP VIEW) (s, A M ® A
ap]e XeseaH B e Yo @ © ®@ &
Mo 20 CE NC YT o7 As Arz Voo Ag Ag
‘oE 10 19 D 1107 100 Y337} 1106 @ @ @ @
oo [ 11 18] 105 b Bt Bl Bt el o} Ag Ay Ne WE NC
o [} 12 17177 vos 1101 1102 Vss NC 1103 /04 1/0s © 60 0 @
o }13 16 [7] 104 0034-2 0034-9
= 157 vos PIN NAMES
00341 Ag-Aq2 Address Inputs
1/Op-1/07 Data Input/Output
WE Write Enable
CE Chip Enable
OE Output Enable
Veo +5V
Vss Ground
NC No Connect

©Xicor, 1988 Patents Pending

Characteristics subject to change without notice



X28€4H, X2864HI

ABSOLUTE MAXIMUM RATINGS*
Temperature Under Bias

*COMMENT
Stresses above those listed under “Absolute Maximum Rat-

X2864H —10°C to +85°C ings” may cause permanent damage to the device. This is a
X2864H| —65°Cto +135°C stress rating only and the functional operation of the device at
Storage Temperature .................... —65°C to +150°C these or any other conditions above those indicated in the op-
Voltage on any Pin with erational sections of this specification is not implied. Exposure
RespecttoGround................c..oetn. —1.0Vto +7v to absolute maximum rating conditions for extended periods
D.C.Output Current. ........cvvuvinneiiiin e 5mA may affect device reliability.
Lead Temperature
(Soldering, 10 Seconds) .........coovviviiiiiinnnnn 300°C

D.C. OPERATING CHARACTERISTICS

X2864H Tp = 0°C to +70°C, Voo = +5V £5%, unless otherwise specified.
X2864HI Tp = —40°C to +85°C, Voc = +5V £10%, unless otherwise specified.

Symbol Parameter Himits Units Test Conditions
Min. | Typ.()) Max.
icc Vg Current (Active) 80 150 mA | CE=0E =V
All1/O0’s = Open
Other Inputs = Vo
Isg Ve Current (Standby) 50 80 mA | CE=Vy,O0E =V,
. All I/0’s = Open
Other Inputs = Voo
Iy Input Leakage Current 10 pA | Viy = GNDto Vo
Lo Output Leakage Current 10 pA | Vour = GNDto Ve, CE = Viy
viL® Input Low Voltage —1.0 0.8 \'
Vi@ Input High Voltage 2.0 Ve +1.0 \
VoL Output Low Voltage 0.4 Vv loL = 2.1 mA
VoH Output High Voltage 2.4 \') loy = —400 pA
TYPICAL POWER-UP TIMING
Symbol Parameter Typ.() Units
tpur®) Power-Up to Read Operation 1 ms
tpuw® Power-Up to Write Operation 5 ms
CAPACITANCE Tp = 25°C,f = 1.0 MHz, Vg = 5V
Symbol Test Max. Units Conditions
Ci0® Input/Output Capacitance 10 pF Vo = OV
Cin® Input Capacitance 6 pF ViN = OV
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels| 0.4V to 2.4V CE OE WE Mode 170 Power
Input Rise and 10ns L L H Read Dout Active
Fall Times , L H L Write Din Active
e vt | 0.8V and 2.0v H X X | Standbyand | HighZ | Standoy
Output Load 2{1‘- 3%3;1 and X L X Write Inhibit — —
X X H Wirite Inhibit — —

Notes: (1) Typical values are for To = 25°C and nominal supply voltage.
(2) ViL min. and V|4 max. are for reference only and are not tested.

(3) This parameter is periodically sampled and not 100% tested.
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X2864H, X2864HI

A.C. CHARACTERISTICS

X2864H Tp = 0°C to +70°C, Vgg = +5V +5%, unless otherwise specified.

X2864HI Tp = —40°Cto +85°C, Voo = +5V £10%, unless otherwise specified.

Read Cycle Limits

X2864H-70 X2864H-90
Symbol Parameter X2864HI-70 X2864HI-90 Units
Min. Max. Min. Max.
trc Read Cycle Time 70 90 ns
tce Chip Enable Access Time 70 90 ns
taa Address Access Time 70 90 ns
toe Output Enable Access Time 35 45 ns
tz4 CE Low to Active Output 0 0 ns
toLzt OE Low to Active Output 0 0 ns
thz(®) CE High to High Z Output 0 40 0 40 ns
tonz® OE High to High Z Output 0 40 0 40 ns
toH Output Hold from Address Change 0 0 ns
Read Cycle
- I
ADDRESS D( X
tee
CE N /]
le— top—»
OE N i —
WE Vi
“ e ]
DATA 1/0 oz o DATA VALID = m DATA vm.u;4 -
' 0034-4

Notes: (4) t, z min. and to 7 min. are shown for reference only, they are periodically characterized and are not tested.

(5) tyz max. and toHz max. are measured from the point when CE or OE return high (whichever occurs first) to the time
when the outputs are no longer driven. tyz min. and toqz min. are shown for reference only, they are periodically
characterized and are not tested.
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X2864H, X2864HI

Write Cycle Limits
X2864H-70 X2864H-90
Symbol Parameter X2864HI-70 X2864H1-90 Units
Min. Max. Min. Max.
twe Write Cycle Time 5 5 ms
tas Address Setup Time 5 5 ns
taH Address Hold Time 50 50 ns
tcs Write Setup Time ns
tcH Write Hold Time o] ns
tow CE Pulse Width 60 80 ns
toes OE High Setup Time 10 10 ns
toEH OE High Hold Time 5 5 ns
twp WE Pulse Width 60 80 ns
twPH WE High Recovery 50 50 ns
toy Data Valid 100 100 ps
tos Data Setup 35 35 ns
toH Data Hold 5 5 ns
tow Delay to Next Write 10 10 [TE]
tsilc Byte Load Cycle 1 100 1 100 s
WE Controlled Write Cycle
. twe
sooress (KRR K KKK RX KKK KKX KKK KX
—tas tan —]
tes ety —n
= T JZITTTTIANTITIN |
- ]
4 { b—
= 7% | N\
toes WP l—{ toen
(E
" Y —
F—'Dv-| .
oatA N ————OOOOC DATA VALID MM—
k tos e toy—f
HIGH Z

DATA oUT  XXXXXXX)

0034-5




X2864H, X2864HI

CE Controlled Write Cycle

twe

ADDRESS 3 SXXXX:

fe— tas —>fe— tan —»
tb"

g N (€ N
i -~ toes t— le—s{ toEn }) |

227 3 NNV
- “[— cs—j e cu—;

4
osta W XXRXXXXXKXXXXR SR VALD KRR
l— tos e ton |
HIGH Z

DATA OUT
0034-6

Page Mode Write Cycle

o 77 T T X T T X5

a7 \_LZA_ O\ /A

« I A AN A

'WPH

(7) *ADDRESS X X X SDF X X j

1/0 XXXXXXXX X X )(3) X LAST BYTE Yot

BYTEO BYTE 1 BYTE2 BYTE n BYTEn+1 | BYTEn+2
twe

0034-7

*For each successive write within the page write operation, As—~A42 should be the same or
writes to an unknown address could occur.

Notes: (6) 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.

(7) 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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DATA Polling Timing Diagram(8)

Al

noovess I XK XRRYNRRK o XK

I S S N2 | S VY 2 U
—

rC
e S ) ) S
T
OE
C tow
1/07 ————_On=X ) Dour =X S) Dour =X
twe
0034-8
SYMBOL TABLE
WAVEFORM INPUTS OUTPUTS

Must be Will be
steady steady
May change Will change

_ﬁ_ from Low to from Low to
High High
May change Vill change

_m_ from High to  from High to
Low Low
Don't Care: Changing :

XXZXX Changes State Not
Allowed Known

Center Line
DL Is High
Impedance

Note: (8) Polling operations are by definition read cycles and are therefore subject to read cycle timings.
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X2864H, X2864HI

PIN DESCRIPTIONS

Addresses (Ag~A12)

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

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced.

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (1/0¢-1/07)
Data is written to or read from the X2864H through the
170 pins.

Write Enable (WE)
The Write Enable input controls the writing of data to
the X2864H.

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 2-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 X2864H supports both
a CE and WE controlled write cycle. That is, the ad-
dress is latched by the falling edge of either CE or WE,
whichever occurs last. Similarly, the data is latched in-
ternally by the rising edge of either CE or WE, whichev-
er occurs first. A byte write operation, once initiated,
will automatically continue to completion, typically with-
in 3 ms.

Page Write Operation
The page write feature of the X2864H allows the entire
memory to be written in 750 ms. Page write allows two

to thirty-two bytes of data to be consecutively written to
the X2864H prior to the commencement of the internal
programming cycle. The destination addresses for a
page write operation must reside on the same page;
that is, As through A12 must not change.

The page write mode can be entered during any write
operation. Following the initial byte write cycle, the host
can write an additional one to thirty-one bytes in the
same manner as the first byte was written. Each suc-
cessive byte load cycle, started by the WE HIGH to
LOW transition, must begin within 100 us of the falling
edge of the preceding WE. If a subsequent WE HIGH
to LOW transition is not detected within 100 us, 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 100 us byte
load cycle time.

DATA Polling

The X2864H features DATA Polling as a method to in-
dicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
X2864H, eliminating additional interrupt inputs or exter-
nal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on 1/07 (i.e., write data =
Oxxx xxxx, read data = 1xxx xxx). Once the program-
ming cycle is complete, 1/07 will reflect true data.

WRITE PROTECTION

There are two features that protect the nonvolatile data
from inadvertent writes.

® Voo Sense—All functions are inhibited when Vg is
- <4.0V.

® Write Inhibit—Holding OE LOW, WE HIGH or CE
HIGH during power-on and power-off, will inhibit inad-
vertent writes.
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X2864H, X2864HI

SYSTEM CONSIDERATIONS

Because the X2864H is frequently used in large memo-
ry arrays it is provided with a two line control architec-
ture for both read and write operations. Proper usage
can provide the lowest possible power dissipation and
eliminate the possibility of contention where multiple
1/0 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 X2864H 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 0.1 pF high fre-
quency ceramic capacitor be used between Vgc and

GND at each device. Depending on the size of the ar-
ray, the value of the capacitor may have to be larger.

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

FUNCTIONAL DIAGRAM

— X
—] BUFFERS 65,536-BIT
] ratcHes E2PROM
1 ano ARRAY
Ao-Ara | —] DECODER
ADDRESS
INPUTS T ]
— Y
i i /0 BUFFERS
— a0 AND LATCHES
— DECODER -
& — contrOL
oe—| tosic —_—
OE AND 1/0g-1/07
WE—] 1mING | DATA INPUTS/OUTPUTS
Ve O—»
Vss O—»
0034-3
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X2864H, X2864HI

ORDERING INFORMATION
64K E2PROMSs

t = Blank = Commercial = 0°C to +70°C

| = Industrial = —40°C to +85°C
M = Military = —55°C to +125°C
T = Ultra High Temp. = 0°C to + 150°C

S = Plastic Small Outline Gull Wing
P = 28-Lead Plastic DIP
D = 28-Lead Cerdip

C = Side Braze

Device .
e o ol i
C |F1|F2 E|G
X2864HP-70 8192x 8 T 70ns NMOS Standard
X2864HP-90 8192x8 T 90 ns NMOS Standard
X2864HPI-90 | 8192x8 I 90 ns NMOS Standard
X2864HD-70 8192x8 T 70ns NMOS Standard
X2864HD-90 8192x 8 t 90 ns NMOS Standard
X2864HDI-90| 8192x8 | 90 ns NMOS Standard
X2864HF-70 8192x 8 ° T 70ns NMOS Standard
X2864HF-90 8192x8 L4 T 90 ns NMOS Standard
X2864HFI-90| 8192x8 o I 90 ns NMOS Standard
X2864HK-70 8192x 8 T 70 ns NMOS Standard
X2864HK-90 8192x8 t 90 ns NMOS Standard
X2864HKI-90| 8192x8 | 90 ns NMOS Standard
X2864HJ-70 8192x8 T 70ns NMOS Standard
X2864HJ-90 8192x8 T 90 ns NMOS Standard
X2864HJI-90 8192x 8 | 90 ns NMOS Standard
Key:

F1 = 28-Lead Ceramic Flat Pack for X2864A,
X28648 and X2864H

F2
K
J

Ceramic Flat Pack for X28256 and X28C256
28-Pin Ceramic Pin Grid Array
32-Lead J-Hook Plastic Leaded Chip Carrier

E = 32-Pad Ceramic Leadless Chip Carrier (Solder

Seal)

G = 32-Pad Ceramic Leadless Chip Carrier (Glass

Frit Seal)




X2864H, X2864HI

ORDERING INFORMATION
64K E2PROMSs (Continued)

Device
Ordor |organzaon| ___Pecase i v Mool oori
S|P|D/C(Fi|lF2|K|J|E|G

X2864HE-70 8192x 8 . T 70 ns NMOS Standard
X2864HE-90 8192x8 o T 90 ns NMOS Standard
X2864HEI-90 | 8192x8 . | 90 ns NMOS Standard
X2864HG-70 8192x 8 . T 70 ns NMOS Standard
X2864HG-90 8192x8 . T 90 ns NMOS Standard
X2864HGI-90( 8192x8 ' . | 90ns NMOS Standard

Key:

1 = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing

P = 28-Lead Plastic DIP
D = 28-Lead Cerdip
C = Side Braze
F1 = 28-Lead Ceramic Flat Pack for X2864A,
X2864B and X2864H
F2 = Ceramic Flat Pack for X28256 and X28C256
K = 28-Pin Ceramic Pin Grid Array
J = 32-Lead J-Hook Plastic Leaded Chip Carrier
E= gz-Fl')ad Ceramic Leadless Chip Carrier (Solder
ea
G = 32-Pad Ceramic Leadless Chip Carrier (Glass
Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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. A critical component is 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 safety or effectiveness.

2-64



X2864H, X2864HI

PACKAGING INFORMATION
28-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P

1.460 (37.08)
1.400(35.56)

] Ml mrrrr

) 0.550(13.97)
0.510(12.95)
>0

PIN 1 INDEX—
P|N1Li_ll_lul_lLJLJuul_lLJl_lLJl_lLi—l
0.085 (2.16)
' ! ‘3°°R(E§"°2) ' 0.040 (1.02)

I 0.160 (4.06)

SEATING

AT 4 0.125(3.17)
o.150(3.81) T I | l
0.125(3.17) [ 0.030(0.76)
0.015(0.38)
L . 0110(279) _ 0.062(1.57) __’ L_ 0.020 (0.51)
0.090 (2.29) 0.050(1.27) 0.016(0.41)

. 0.610(15.49)
0.590 (14.99) "'

TYP. 0.010(0.25)

PPI028

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




X2864H, X2864HI

PACKAGING INFORMATION
28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D

1.490 (37.85)

~ 1.435 (36.45)

0 i

e B O s N e R

)

0.610(15.49)
0.500(12.70)

| —
pn g G LT — == L|"
I 0.100(2.54)
1.300(33.02) 1~
(33 0.035 (0.89)
e | —_ jII 0.225(5.72)
EATIN 0.140(3.56)
o.foo (s.08) 1 | 0.060(1.52)
0.125(3.18) y 0.015(0.38)
0.070(1.78) 4 ‘ 0.026 (0. 55)
0.014(0.36)

= 0.030(0.76)

0.110(2.79) |
( )->| b~ TYP. 0.055 (1.40)

0.090 (2.29)
TYP. 0.018 (0.46)
0.620(15.75)

|
0.590 (14.99)
TYP. 0.614 (15.60)

]

N

TYP. 0.010 (0.25) —»f [«

TYP. 0.018(0.46)

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

28-LEAD CERAMIC FLAT PACK TYPE F1

1.000£0.010

FPIN 1 INDEX

PIN 1— 28
[, e
‘ 0.019 (0.48)
C——————— —
0.015 (0.38)
 —
S T
—— ——————— )
—_—] —
0.740 (1880) = ——————
MAX. —  —— 0.050 (1.27) BSC
 ee— | — —-'[
| e ———— _T
| ——
————— —
e e | _[— 0.045 (1.14) MAX.
] —
0.400 (10.16)
MAX.
o o130 550
f = — 3 0.090 (2:29)
0.370 (9.40) |
I'o.zso (635) 0.180 (4.57) 0.040 (1.02) }
™ 0.026 (0.66)

TYP. 0.300 2 PLCS.
NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)

MIN.

2. CASE OUTLINE FOR X2864A, X2864B AND X2864H

CAF028
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X2864H, X2864HI

PACKAGING INFORMATION
28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K

@
® @
Q@

_————

A - 0.008 |
E O]:U—_—J 0.050
1 f

0.075 “~"""*A  NOTE: LEADS 4, 12,18 &26

CNONCONORENE)
BCACNCNCONE)
-0 ®
®®®O G
@ ® ® ® @ @

£0.005
! Tvp, b oozskt
0.100 £0.005
ALL LEADS 4 CORNERS ,,0.090£0.010
(2.34£0.25)
B PIN 1 INDEX ~——-‘ 0.067 £0.005
0.018£0.002
| |
=t
)
0.650£0.010
(16.51 £0.25) e
roe A
[ | LA
y
L____ 0.550£0.010 | L____, 0.180£0.005

(14.00£0.25) (4.57£0.13)

CKCo28
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)




X2864H, X2864HI

PACKAGING INFORMATION
32-LEAD PLASTIC LEADED CHIP CARRIER PACKAGE TYPE J

(«<—0.420 (10.67)

0.050 (1.27) TYP.

SEATING PLANE—~|
£0.004 LEAD
1 0.021(053) CO — PLANARITY
|<— 0.013(0.33) — e
- 0.045 (1.14) x 45° TYP. 0.017(0.43) 0.015(0.38)
0.495 (12.57) 0.095(2.41)
0.485 (12.32 0.060(1.52) ~
VB 0430 (12.45) 0. S08001:52)
0.453(11.51) m .
0.447 (11.35) : :
TYP. 0.450 (11.43) TYP. 0.136(3.45)
0.300(7.62) 0.048 (1.22)
REF. 0.042 (1.07) L
0 en1~/ I . 0.595(15.11) T
O i 0.585 (14.86)
0 i TYP. 0.590 (14.99)
O ¥ 0.553 (14.05)
= 1 = 0.547 (13.89)
E EII TYP. 0.550(13.97)
0 [],9:400 per
0 0 (10.16)
C £ i
) T

NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. DIMENSIONS WITH NO TOLERANCE FOR REFERENCE ONLY

PJG032
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X2864H, X2864HI

PACKAGING INFORMATION
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E

0.020(0.51) x 45° REF.
__§0020(0.51)

[ 0.107(2.72)
0.077 (1.96)

0.015(0.38)
- —————
0.003(0.08)

0.055 (1.39)

0.045(1.14)
TYP. (4) PLCS.

R TYP.

X_0.015(0.38)

F bt

0.040 (1.02) x 45° REF.
..' I«o.oso(1.27) BSC ((3)P)Lés.
0.028(0.71)

~ 0.022(0.56) (32 PLCS.
| 0.458 (11.63) | 0.088(2.24) |
0.442(11.22) 0.050 (1.27)
0.458 (11.63) 0.120 (3.05)
— D S—
10,300 (7.62)—1 0.060 (1.52)
; N —d
0.400
(10.16)
0.560 (14.22)
0.540 (13.71)
0.558 (14.17)
v 1
321 \_PIN 1 INDEX CORNER —""

CEG032
NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. TOLERANCE: + 1% NLT +0.005 (0.127)
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X2864H, X2864HI

PACKAGING INFORMATION

32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G

{ 0.020(0.51) x 45° REF.

-

-

0.107(2.72)
0.077 (1.96)

0.015(0.38)
0.003 (0.08)

0.055 (1.39)

0.045(1.14)
TYP. (4)PLCS.

R TYP.

.
b T 0.040(1.02) x 45°ReF.
»l 0.050(1.27) BSC ((3) 2) x4
L 0028(071) 1 o
0.022(0.56) '
, 0.458 (11.63) | 0.088 (2.24)

0.442(11.22)
0.458(11.63)

l<-0.300 (7.62) ]

32 1

NOTES:

0.400
(10.16)

0.050(1.27) |

0.120(3.05) _|
0.060 (1.52)

0.560 (14.22)
0.540 (13.71)

0.558 (14.17)

[

-

INTTITTTTn

PIN 1 INDEX CORNER —"

CGG032

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)

2. TOLERANCE: + 1% NLT +0.005 (0.127)

3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS
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Sales Offices

U.S. Sales Offices

Northeast Area

Xicor, Inc.

Montvale Executive Park

91 Montvale Avenue

Stoneham, Massachusetts 02180
Phone: 617/279-0220

Telex: 230322889

Fax: 617/279-1132

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 305/767-8010
TWX: 5610-100-7141
Fax: 305/767-8912

Mid-Atlantic Area

Xicor, Inc.

Patriot Square

39 Mill Plain Road

Danbury, Connecticut 06810
Phone: 203/743-1701

Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, lllinois 60173
Phone: 312/490-1310

TWX: 910-997-3663

Fax: 312/490-0637

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor, Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor, GmbH
Forsthausstrasse 1

D8013 Haar bei Muenchen
West Germany

Phone: 49.8946.3089
Telex: 8415213883

Fax: 49.89.460.5472

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640

8/88 Stock No. 200-179
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64K Military X2864HM 8192 x 8 Bit
Electrically Erasable PROM
TYPICAL FEATURES DESCRIPTION

® 90 ns Access Time
¢ High Performance Scaled NMOS
Technology
® Fast Write Cycle Times
—32-Byte Page Write Operation
—Byte or Page Write Cycle: 3 ms Typical
—Complete Memory Rewrite: 750 ms
Typical
—Effective Byte Write Cycle Time of 95 us
Typical
o DATA Polling
—Allows User to Minimize Write Cycle Time
e Simple Byte and Page Write
—Single TTL Level WE Signal
—Internally Latched Address and Data
—Automatic Write Timing
¢ JEDEC Approved Byte-Wide Pinout

The Xicor X2864H is a high speed 8K x 8 E2PROM,
fabricated with Xicor's proprietary, high performance,
N-channel floating gate MOS technology. Like all Xicor
programmable nonvolatile memories it is a 5V only de-
vice. The X2864H features the JEDEC approved pinout
for byte-wide memories, compatible with industry stan-
dard RAMs, ROMs and EPROMs.

The X2864H supports a 32-byte page write operation,
effectively providing a 95 ps/byte write cycle and en-
abling the entire memory to be written in less than
750 ms. The X2864H also features DATA Polling, a
system software support scheme used to indicate the
early completion of a write cycle.

Xicor E2PROMs are designed and tested for applica-
tions requiring extended endurance. Data retention is
specified to be greater than 10 years.

PIN CONFIGURATIONS
CERDIP

FLAT PACK Lcc PGA
ne [ ~ 28] vee vcc sz N c @/01 @/Oz @/03 @'/05 /Os
a2 7] wE As . y / y
A3 26" NC /0o Ao Vss 1/04 /0,
~d. i Sy ~ @ @ ®

A —
As(]s 4{]A " A Az ce Ao
ads 2Pl » ® O e, ® @
A7 22 ] GE Ag Ay [ Ay
s X2864H , B : ®° ® ® ©®
a]o 20 [T CE ° As M2 Vee Ay Ag
a0 19 [[] oy ne - ® @ ®
oo [ 11 18 {7 10s Yoo Ag Ay NC WE NC
o, [} 12 17[] wos ® 606 0 @
m’E 13 16 g 04 101 1/02 Vss NC 103 /04 Os ooz 0033-9
Ve 14 15 Y0 -
* ’ PIN NAMES
00351 Ag-A12  Address Inputs
1/0g~1/07  Data Input/Output
WE Write Enable
C_E Chip Enable
OE Output Enable
Vco +5V
Vss Ground
NC No Connect

@©Xicor, 1988 Patents Pending

Characteristics subject to change without notice



X2864HM

ABSOLUTE MAXIMUM

Temperature Under Bias. . .
Storage Temperature . ...
Voltage on Any Pin with

Respect to
D.C. Qutput Current........
Lead Temperature

(Soldering, 10 Seconds) .

round......

RATINGS*

.......... —65°Cto +135°C
........... —65°Cto +150°C

D.C. OPERATING CHARACTERISTICS
Ta = —55°Cto +125°C, Vg = +5V £10%, unless otherwise specified.

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

Symbol Parameter Limits Units Test Conditions
Min. | Typ.(D Max.
Icc Veg Current (Active) 80 150 mA | CE=0E =V,
All1/O’s = Open
Other Inputs = Vg
lsg Vce Current (Standby) 50 80 mA CE = Vi, OE = VL
All 1/0’s = Open
Other Inputs = Vg
1Ly Input Leakage Current 10 RA Vin = GND to V¢
Lo Output Leakage Current 10 RA Vout = GND to Vg, CE = V4
viL@ Input Low Voltage -1.0 0.8 \"
VIH®@) Input High Voltage 2.0 Veo +1.0 \"
VoL Output Low Voltage 04 Vv loL = 2.1mA
VoH Output High Voltage 24 \ loq = —400 pA
TYPICAL POWER-UP TIMING
Symbol Parameter Typ.(1) Units
tpyr® Power-Up to Read Operation 1 ms
tpyw® Power-Up to Write Operation 5 ms
CAPACITANCE Tp = 25°C, f = 1.0 MHz, Vo = 5V
Symbol Test Max. Units Conditions
Ciyo® Input/Output Capacitance 10 pF Viyo = OV
CN® Input Capacitance 6 pF VN = OV
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels| 0.4V to 2.4V CE OE WE Mode 170 Power
Input Rise and L L H Read Dourt Active
Fall Times 10ns . ,
L L Write Din Active
'T"ig‘i‘;g?_i\%‘f;p‘" 0.8V and 2.0V H X X \Sls;:?ed:::lyh;;? Highz | Standby
Output Load éLTLL 3%3;"’:3"" X L X Write Inhibit — —
X X H Write Inhibit — —

Notes: (1) Typical values are for To = 25°C and nominal supply voltage.
(2) Vi min. and V)4 max. are for reference only and are not tested.
(3) This parameter is periodically sampled and not 100% tested.
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X2864HM

A.C. CHARACTERISTICS
Ta = —55°Cto +125°C, Vg = +5V +£10%, unless otherwise specified.

Read Cycle Limits
Symbol Parameter Min. Max. Units
trc Read Cycle Time 90 ns
tce Chip Enable Access Time 90 ns
taa Address Access Time 90 ns
toe Output Enable Access Time 45 ns
174 CE Low to Active Output 0 ns
torz¥ OE Low to Active Output 0 ns
thz®) CE High to High Z Output 0 40 ns
tonz(® OE High to High Z Output 0 40 ns
toH Output Hold from Address Change 0 ns
Read Cycle
| 1,
ADDRESS :)( X
tee
3 NG /|
le— tog—]

OF N y

— Vm

e Yz taa "—‘tOHZ"‘"

t ] le— l— — la— —
DATA 1/0 HIGHZ > DATA vm_m:OH DATA VALII: -
I 0033-4

Notes: (4) t z min. and toz min. are shown for reference only, they are periodically characterized and are not tested.

(5) tyz max. and topz max. are measured from the point when CE or OE return high (whichever occurs first) to the time
when the outputs are no longer driven. tyz min. and toqz min. are shown for reference only, they are periodically
characterized and are not tested.
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X2864HM

Write Cycle Limits
Symbol Parameter Min. Max. Units
twe Write Cycle Time 5 ms
tas Address Setup Time 5 ns
tAH Address Hold Time 50 ns
tcs Write Setup Time 0 ns
tcH Write Hold Time 0 ns
tow CE Pulse Width 80 ns
toEs OE High Setup Time 10 ns
toeH OE High Hold Time 5 ns
twp WE Pulse Width 80 ns
twPH WE High Recovery 50 ns
tov Data Valid 100 us
tos Data Setup 35 ns
toH Data Hold 5 ns
tow Delay to Next Write 10 us
teLc Byte Load Cycle 1 100 us

WE Controlled Write Cycle

twe

RXRXRXRXRXKXKXKXRS

K XXXXX

SRR —
t e toH—
- ﬂl CcS [=—*cH } );’:

toen .

T N\ N N
~tpy ‘
DATA N —<XXXXXX_>1 DRTA VALID SRR~

e

f tos | ton

Al
g
y
£
o
i

0033-5
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X2864HM

E Controlled Write Cycle

- twe
sooress . KRR KR KX KX R X KK RIS SHXIX |
f— tas —fe— tan —+|
tow ol Lo
3 N\ » N
| toes [~ ~—! toen _

= 727117 3 M\

s n- RXRXXXXRXKXAA GATA VALD R, SRRRRRIRIRX
; tos | ton ——]
DATA OUT mon ?

0033-6

Page Mode Write Cycle

wx 77 T XU G T T X

'WPH

(7) *ADDRESS X X X SD( X X S

/0 XXXXXXXX X X )(3§ X X LASTBYTE Yot

4
BYTEO BYTE1 BYTE2 BYTE n BYTEn+1 | BYTEn+2
twe

0033-7

*For each succcessive write within the page write operation, As—A12 should be the same or
writes to an unknown address could occur.

Notes: (6) 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.

(7) 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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X2864HM

DATA Polling Timing Diagram(8)

ADDRESS

CE

N
W\

An QXXX XXV XK A XXXXXXX

S

)

(C

tow

\

| T

twe

J)

0033-8

SYMBOL TABLE

WAVEFORM

AHPY

INPUTS

Must be
steady

May change
from Low to
High
May change
from High to
Low

Don't Care:
Changes
Allowed

N/A

QUTPUTS

Will be
steady

Will change
from Low to
High

Will change
from High to
Low
Changing :
State Not
Known

Center Line
is High
impedance

Note: (8) Polling operations are by definition read cycles and are therefore subject to read cycle timings.

2-80




X2864HM

PIN DESCRIPTIONS

Addresses (Ag—-A12)

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

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced.

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (1/0g~1/07)
Data is written to or read from the X2864H through the
1/0 pins.

Write Enable (WE)
The Write Enable input controls the writing of data to
the X2864H.

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 2-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 X2864H supports both
a CE and WE controlled write cycle. That is, the ad-
dress is latched by the falling edge of either CE or WE,
whichever occurs last. Similarly, the data is latched in-
ternally by the rising edge of either CE or WE, whichev-
er occurs first. A byte write operation, once initiated,
will automatically continue to completion, typically with-
in 3 ms.

Page Write Operation
The page write feature of the X2864H allows the entire
memory to be written in 750 ms. Page write allows two

to thirty-two bytes of data to be consecutively written to
the X2864H prior to the commencement of the internal
programming cycle. The destination addresses for a
page write operation must reside on the same page;
that is, As through A2 must not change.

The page write mode can be entered during any write
operation. Following the initial byte write cycle, the host
can write an additional one to thirty-one bytes in the
same manner as the first byte was written. Each suc-
cessive byte load cycle, started by the WE HIGH to
LOW transition, must begin within 100 us of the falling
edge of the preceding WE. If a subsequent WE HIGH
to LOW transition is not detected within 100 us, 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 100 us byte
load cycle time.

DATA Polling

The X2864H features DATA Polling as a method to in-
dicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
X2864H, eliminating additional interrupt inputs or exter-
nal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on 1/07 (i.e., write data =
Oxoxx xxxx, read data = 1xxx xxxx). Once the program-
ming cycle is complete, 1/07 will reflect true data.

WRITE PROTECTION
There are two features that protect the nonvolatile data
from inadvertent writes.

® Ve Sense—All functions are inhibited when Vg is
<4.0V.

® Write Inhibit—Holding OE LOW, WE HIGH or CE
HIGH during power-on and power-off, will inhibit inad-
vertent writes.
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X2864HM

SYSTEM CONSIDERATIONS

Because the X2864H is frequently used in large memo-
ry arrays it is provided with a two line control architec-
ture for both read and write operations. Proper usage
can provide the lowest possible power dissipation and
eliminate the possibility of contention where multiple
1/0 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 X2864H 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 0.1 pF high fre-
quency ceramic capacitor be used between Vg and

GND at each device. Depending on the size of the ar-
ray, the value of the capacitor may have to be larger.

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

FUNCTIONAL DIAGRAM

—] X
—] BUFFERS 65,536-BIT
1 vLATCHES E2PROM
1 ano ARRAY
Ao-A;z | —] DECODER
ADDRESS | |
INPUTS 1 T
— Y
e /O BUFFERS
AND AND LATCHES
DECODER
& —{ CONTROL
o= LOGIC e
OE—1 “anp 1/0p-1107
WE— rimiNng | DATA INPUTS/OUTPUTS
Vec O—>
Vsg O—»
0033-3
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X2864HM

ORDERING INFORMATION
64K E2PROMs

tz;‘g:: Organization Package Temp.|Access| Process Processing
Number Range| Time |Technology Level
S|P|D|CIF1|F2(K|J|E|G

X2864HDM-90 8192x8 ° M 90 ns NMOS Standard
X2864HDMB-90| 8192x8 . M 90 ns NMOS (883 Rev. C, Class B
X2864HFM-90 8192x8 . M 90 ns NMOS Standard
X2864HFMB-90( 8192x8 U M 90 ns NMOS |883 Rev. C, Class B
X2864HKM-90 8192x8 . M 90 ns NMOS Standard
X2864HKMB-90| 8192x8 L M 90 ns NMOS |883 Rev. C, Class B
X2864HEM-90 8192x 8 L4 M 90 ns NMOS Standard
X2864HEMB-90| 8192x8 o M 90 ns NMOS |883 Rev. C, Class B
X2864HGM-90 8192x8 o M 90 ns NMOS Standard
X2864HGMB-90| 8192x8 of M 90 ns NMOS |883 Rev. C, Class B

Key:

t = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Guill Wing

P = Plastic DIP
D = 28-Lead Cerdip
C = Side Braze
F1 = 28-Lead Ceramic Flat Pack for X2864A,
X2864B and X2864H

F2 = Ceramic Flat Pack for X28256 and X28C256
K = 28-Pin Ceramic Pin Grid Array
J = J-Hook Plastic Leaded Chip Carrier
E = 32-Pad Ceramic Leadless Chip Carrier (Solder
Seal)
G = 32-Pad Ceramic Leadless Chip Carrier (Glass
Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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 impiant 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. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION

28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D

1.490(37.85)
1.435 (36.45)

| I A N |

SR A O o B |

0.610(15.49)
0.500(12.70)
| . 1
rn i iy o .
I 0.100 (2.54)
. I — o 0.225 (5.72)
TIN —
EATIV o 0.140 (3.56)
0.200 (5.08) T~
0.200(5.08) 0.060 (1.52
0.125(3.18) | 0.015 Eo 333
0.070(1.78)  0.026(0.66)
0.110(279) i i mg %385(2 (71610) ™ 0.014(0.36)
0.090(2.29) TYP. 0.018 (0.46)
TYP. 0.018 (0.46)
_0.620(15.75)
0.590(14.99)
TYP. 0.614(15.60)

]

L

TYP. 0.010(0.25)

HDI028
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION

28-LEAD CERAMIC FLAT PACK TYPE F1

1.000£0.010 '
‘—-PIN 1 INDEX
PIN 1— 28
= s —
0.019 (0.48)
 e—— ————
| 0.015 (0.38)
 e—
e es———— _r
e ——— ———————
e ——— ————————
0.740 (18.80) ——————— ———
MAX. e —  ———— I 0.050 (1.27) BSC
C————— ———
| ———— ——— —r
| e———— ———————
_—— —_—
| e —————— | e————— —',-—0,045 (1.14) MAX.
] ————
0.400 (10.16)
MAX.
0.006 (0.15) T
{ 0.003 (0.08) } 0.130 (3.30)
L

0.090 (2.29)

Lo.37o 9.40) |
0.250 (6.35 |_7 0.180 (4.57)
TYP. 0.300 2 PLCS. MIN.
NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)

2. CASE OUTLINE FOR X2864A, X2864B AND X2864H

0.040 (1.02)

0.026 (0.66)

|

CAF028




X2864HM

PACKAGING INFORMATION
28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K

® @

F----

; 4, 1~ 0.008 |
(I]::D:l 0.050
R

0.075 “~~""*A  NOTE: LEADS 4,12, 18 &26

®©0®006
-0 © @ ®06 06
®®®®
g—aT@@@ee

—© ®

£0.005
] 1vp, o751
0.100 +0.005
ALL LEADS 4 CORNERS .,0.090£0.010
(2.34£0.25)
B PIN 1 INDEX 0.067 £0.005
1 F 0.01_8_:{ 0.002
=== =
0.650%0.010
(16.51 £0.25) e
r-->A
| L
L____o.sso £0.010 __.] 0.180£0.005
(14.00£0.25) (4.5720.13)

CKCo28
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E

0.020 (0.51) x 45° REF.
_ §0:020(0:51)

[ 0.107 (2.72)
0.077 (1.96)

0.015 (0.38)
“ 0.003(0.08)

0.055 (1.39)

0.045 (1.14)
TYP. (4) PLCS.

R TYP.

| L P 1 0.040(1.02) x 45°REF.
—| |<~0.050(1.27)BSC (3)PLCS.

0.028 (0.71)
= 0.022(0.56) (32)PLCS.
| 0.458 (11.63) | 0.088(2.24) |
0.442(11.22) 0.050 (1.27)
0.458 (11.63) 0.120 (3.05)
0.060(1.52) |
» 1]
DN
0.400
(10.16)
0.560 (14.22)
0.540 (13.71)
0.558 (14.17)
32 1 “PIN 1 INDEX CORNER —”"

CEG032
NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. TOLERANCE: +1% NLT +0.005 (0.127)




X2864HM

PACKAGING INFORMATION

32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G

f 0-020(0.51) x 45° REF.

[ 0.107(2.72)
0.077 (1.96)

0.015 (0.38)
0.003(0.08) X """

0.055 (1.39)

0.045 (1.14)
TYP. (4) PLCS.

0.015(0.38) \

L 0.040 (1.02) x 45°REF.
—>| l-—o.oso(1. 0(1.02)x 45°RE

0.028(0.71) 27)Bs¢C (3)PLcs.
~ 0.022(0.56) (52 PLCS.
| 0.458(11.63) | 0.088(2.24)
0.442(11.22) 0.050 (1.27)
| 0.458(11.63) 0.120 (3.05)
+-0.300 (7.62)—~] 0.060 (1.52)
—
0.400
(10.16)
0.560 (14.22)
0.540(13.71)

0.558 (14.17)

32 1 PIN 1 INDEX CORNER —"

NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. TOLERANCE: +1% NLT +0.005 (0.127)

3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS

.

INTTITTITTN

CGGO032
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Sales Offices

U.S. Sales Offices

Northeast Area

Xicor, Inc.

Montvale Executive Park

91 Montvale Avenue

Stoneham, Massachusetts 02180
Phone: 617/279-0220

Telex: 230322889

Fax: 617/279-1132

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 305/767-8010
TWX: 510-100-7141
Fax: 305/767-8912

Mid-Atlantic Area

Xicor, Inc.

Patriot Square

39 Mill Plain Road

Danbury, Connecticut 06810
Phone: 203/743-1701
Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, lllinois 60173
Phone: 312/490-1310
TWX: 910-997-3663

Fax: 312/490-0637

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor, Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor, GmbH
Forsthausstrasse 1

D8013 Haar bei Muenchen
West Germany

Phone: 49.8946.3089
Telex: 8415213883

Fax: 49.89.460.5472

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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iCor

ADVANCED INFORMATION

Commercial X28C64 .
64K Industrial X28C64l 8K x 8 Bit

Electrically Erasable PROM

FEATURES DESCRIPTION
e LOW Power CMOS The Xicor X28C64 is a 8K x 8 E2PROM, fabricated with
—60 mA Active Current Max. Xicor's proprietary, high performance, floating gate

—200 p.A Standby Current Max. CMOS technology. Like all Xicor programmable non-
® Fast Write Cycle Times volatile memories the X28C64 is a 5V only device. The

—64-Byte Page Write Operation X28C64 features the JEDEC approved pinout for byte-
—Byte or Page Write Cycle: 5 ms Typical wide memories, compatible with industry standard
—Complete Memory Rewrite: 0.625 Sec. RAMs.

Typical

—Effective Byte Write Cycle Time: 78 us

Typical
e Software Data Protection
¢ End of Write Detection

The X28C64 supports a 64-byte page write operation,
effectively providing a 78 us/byte write cycle and en-
abling the entire memory to be typically written in 0.625
seconds. The X28C64 also features DATA Polling, a
system software support scheme used to indicate the

early completion of a write cycle. In addition, the

—$ATAI P(B)_I:mg X28C64 includes a user-optional software data protec-
- ogg'e Bi . tion mode that further enhances Xicor’s hardware write
* S|m_ple Byte and Page. Write . protect capability.

—Single TTL Compatible WE Signal

—Internally Latched Address and Data Xicor E2PROMs are designed and tested for applica-

tions requiring extended endurance. Data retention is

—Automatic Write Timi
utomati te ng specified to be greater than 10 years.

® JEDEC Approved Byte-Wide Pinout

PIN CONFIGURATIONS

PLASTIC PLCC
CERDIP Lcc PGA
FLAT PACK A7 A2 NC NC Vcc WE NC
1/0, /0, _ /0, Y05 _|/0g
Ne [ \rzav . J @'® @;@ ©
cc As ) (A 1/0, A v 1/0, 1/0;
a2 a7 we ~ e " @ & &
a3 26 ] NC oy A A CE A
As An 2
wg =0 n = - ©" ® g, ® O
s uflA A X28C64 o A ks E
s o Sl »G (TOPVIEW) rla, ©.°. . ®A,, @«
2 []0oE . s 12 ()
3, xeaces ;7 . ®" @ ®" ®
NC A A NC WE NC
M 0[] cE 0o ®6 @7 © @
210 19 [] noy b Gt B D7 Bl et el 0101-3
voo ] 11 18] vos : » .
/04 WO; 03 /04
vo. [ 12 w7 vos ! 2 Vss NC 1/03 1/04 /05 ors PIN NAMES
vo. ] 13 16 ] 104 Ag-Aq2 Address Inputs
vss [ 14 15 7] o, 1/Qo-1/07 Data Input/Output
WE Write Enable
0101-1 CE Chip Enable
OE Qutput Enable
Vee +5V
Vss Ground
NC No Connect
©Xicor, 1988 Patents Pending Characteristics subject to change without notice
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X28C64, X28C64I

ABSOLUTE MAXIMUM RATINGS*

—10°Cto +85°C

X28C64l........... ..—65°Cto +135°C
Storage Temperature . ..—65°Cto +150°C
Voltage on any Pin with

RespecttoGround........................ —1.0Vto +7V
D.C.OutputCurrent.........covvriiieniiiinnnenennnns 5mA
Lead Temperature

(Soldering, 10Seconds) ...........covvvinenianen.. 300°C

D.C. OPERATING CHARACTERISTICS

*COMMENT

Stresses above those listed under *“‘Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

X28C64 Tp = 0°C to +70°C, Vo = +5V £10%, unless otherwise specified.
X28C64| Tp = —40°C to +85°C, Vg = +5V £10%, unless otherwise specified.

Symbol Parameter Limits Units Test Conditions
‘ Min. [ Typ.()| Max.
lcc Ve Current (Active) 60 mA |CE = OE = V|, WE = Viy
(TTL Inputs) All{/O’s = Open
Address Inputs = TTL Levels @ f = 5 MHz
IsB4 Ve Current (Standby) 2 mA |CE = V)4, OE = V).
(TTL Inputs) All 1/O0’s = Open, Other Inputs = Vi4
IsB, Vg Current (Standby) 100 200 pA [CE = WE = Vgg — 0.3V
(CMOS Inputs) All1/0’s = Open, Other Inputs = Don’t Care
M Input Leakage Current 10 pA | Vin = GNDto Voo
Lo Output Leakage Current 10 pA |Vour = GNDto Ve, CE = Viy
Vi@ | Input Low Voltage -1.0 0.8 \Y
Viu@® | Input High Voltage 2.0 Veg +1.0| V
VoL Output Low Voltage 0.4 V |lor=21mA
VoH Output High Voltage 2.4 V |loq = —400 pA
TYPICAL POWER-UP TIMING
Symbol Parameter Typ.(1) Units
tpur® Power-Up to Read Operation 100 us
tpuw® Power-Up to Write Operation 5 ms
CAPACITANCE Ta = 25°C, f = 1.0 MHz, V¢ = 5V
Symbol Test Max. Units Conditions
Ci/0® Input/Output Capacitance 10 pF Viyo = OV
CN® Input Capacitance 6 pF VIN = OV
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels| OV to 3.0V CE OE WE Mode 1/0 Power
Input Rise and 10ns L L H Read Dout Active
Fall Times L H L Write DiN Active
'T"ml ;’;_de ‘?G:;;PU‘ 1.5V H X X evtggiﬁ‘yhﬁ)ni? High Z Standby
Output Load E:TT_L Gate and X L X Write Inhibit _ —
L= 100pF X X H Write Inhibit — _

Notes: (1) Typical values are for Ty = 25°C and nominal supply voltage.
(2) VL min. and V|4 max. are for reference only and are not tested.
(3) This parameter is periodically sampled and not 100% tested.
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A.C. CHARACTERISTICS

X28C64 Tp = 0°C to +70°C, Voo = +5V +10%, unless otherwise specified.
X28C641 Tp = —40°C to +85°C, Vog = +5V +10%, unless otherwise specified.

Read Cycle Limits
X28C64-20 X28C64-25 X28C64 X28C64-35
Symbol Parameter X28C641-20 X28C64I1-25 X28C641 X28C641-35 | Units
Min. Max. Min. | Max. | Min. | Max. | Min. Max.
trc Read Cycle Time 200 250 300 350 ns
tce Chip Enable Access Time 200 250 300 350 ns
tAA Address Access Time 200 250 300 350 ns
toe Output Enable Access Time 80 100 100 100 ns
t.z(4 | CE Low to Active Output 0 0 0 0 ns
toLz® | OE Low to Active Output 0 0 0 0 ns
tyz(8) | CE High to High Z Output 0 50 0 50 ] 50 0 50 ns
tonz® | OE High to High Z Output 0 50 0 50 0 50 0 50 ns
toH Output Hold from 0 0 0 0 ns
Address Change
Read Cycle
< the -
ADDRESS * ) ¢ X
| ———tce——»
CE — L —
N /
—tog—»
—
OE _—\\ Y/
. Vm
WE
|t z—p] »{tonz
—| toz [E— —— - L L1
HIGH Z
DATA 1/0 K DATAVALID DATA VALID
I<—IM—-—>
0101-4

Notes: (4) t| > min. and to z min. are shown for reference only, they are periodically characterized and are not tested.

(5) t4z max. and tonz max. are measured from the point when CE or OE return high (whichever occurs first) to the time
when the outputs are no longer driven. tyz min. and tonz min. are shown for reference only, they are periodically
characterized and are not tested.
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Write Cycle Limits
Symbol Parameter Min. Typ.(6) Max. Units
twe Write Cycle Time 5 10 ms
tas Address Setup Time 0 ns
taAH Address Hold Time 150 ns
tcs Write Setup Time 0 ns
tcH Write Hold Time 0 ns
tow CE Pulse Width 100 ns
toes OE High Setup Time 10 ns
toEH OE High Hold Time 10 ns
twp WE Pulse Width 100 ns
twpH WE High Recovery 200 ns
tov Data Valid 1 ps
tos Data Setup 50 ns
toH Data Hold 10 ns
tow Delay to Next Write 10 us
tBLC Byte Load Cycle 1 100 [15]
WE Controlled Write Cycle
ADDRESS 1( XXX XZZZZZZ ZZZZ :
g —— P |ty —

— teg—d|
&E wk—cs

7’/////”77\

A

DATA IN —<ZX%ZZ)(

<t—toes—b~] toe |~
N pd
| — t,
tDVA VIPH
DATA VALID

- ‘Ds———>|<'—tbn

HIGH Z

\\V/igy W

KRR~

0101-5

Note: (6) Typical values are for T = 25°C and nominal supply voltage.
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CE Controlled Write Cycle

-—

ADDRESS M
s | —— 1ty ——
EE \1—-—lcw—————jy < _
\ I~
AR N\ N
<t—toes—» toEH |[t—>-
fad
OF v \::::::f{:::/
- tes > |—tcH—]
WE SO Y7 7727”77 7\
2
<——los——->l<-—1m
DATA OUT HIGH Z
0101-6
Page Write Cycle
X/ 1/ /| /A /G /v |
T \_ZD_D [P\ [\ [\ KK,
fwe taLc
tweh
@ amovess — X X X_] XX ]
/0 X / X X | LASTBYTE )—i
BYTEO  BYTE1 BYTE2 ~ 7 BYTEn BYTE n+1 BYTEn+2

*For each successive write within the page write operation, Ag—A42 should be the same or
writes to an unknown address could occur.

0101-7

LOW effectively performing a polling operation.

Notes: (7) 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

(8) 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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DATA Polling Timing Diagram(9)

ADDRESS An QOO an XXX\ \XXX) QOOOXX
= Y /T \_
w_E \ E 24 ‘
toen toEs—»
% L/—'
tow
Vo —~{ (T
twe
0101-9
Toggle Bit Timing Diagram(9)
& S\
WE 55
toen toes <L—_
o W Y e W A VY e VY A WY WY
<—-—tW—>
V. D - e G e, WP o W o W o
twe
0101-8
*1/0g beginning and ending state will vary, depending upon actual twc.
SYMBOL TABLE
WAVEFORM INPUTS OUTPUTS
Must be Will be
steady steady
May change Will change
_ﬂ_ from Low to from Low to
High High
May change Will change
—“_ from High to from High to
Low Low
Don't Care: Changing :
m Changes State Not
Allowed Known
Center Line
M N/A is High
Impedance

Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings.
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PIN DESCRIPTIONS

Addresses (Ag-A12)

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

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced.

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (1/0¢-1/07)
Data is written to or read from the X28C64 through the
1/0 pins.

Write Enable (WE)

The Write Enable input controls the writing of data to

the X28C64.

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 2-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 X28C64 supports both
a CE and WE controlled write cycle. That is, the ad-
dress is latched by the falling edge of either CE or WE,
whichever occurs last. Similarly, the data is latched in-
ternally by the rising edge of either CE or WE, whichev-
er occurs first. A byte write operation, once initiated,
will automatically continue to completion, typically with-
in 5 ms.

Page Write Operation

The page write feature of the X28C64 allows the entire
memory to be written in 0.625 seconds. Page write al-
lows two to sixty-four bytes of data to be consecutively
written to the X28C64 prior to the commencement of
the internal programming cycle. The host can fetch
data from another location within the system during a
page write operation (change the source address), but
the page address (Ag through A4s) for each subse-
quent 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 sixty-three bytes in the
same manner as the first byte was written. Each suc-
cessive byte load cycle, started by the WE HIGH to
LOW transition, must begin within 100 ps of the falling
edge of the preceding WE. If a subsequent WE HIGH
to LOW transition is not detected within 100 ps, 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 cy-
cle time of 100 ps.

Write Operation Status Bits
The X28C64 provides the user two write operation
status bits. These can be used to optimize a system
write cycle time. The status bits are mapped onto the
I/0 bus as shown in Figure 1.

Figure 1: Status Bit Assignment

vo [op[B[s[afs]2]17o0
| RESERVED

L————» TOGGLE BIT

DATA POLLING
0101-10

DATA Polling (1/07)

The X28C64 features DATA Polling as a method to in-
dicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
X28C64, eliminating additional interrupt inputs or exter-
nal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on 1/07 (i.e., write data =
O xxxx, read data = 1xxx o). Once the program-
ming cycle is complete, 1/07 will reflect true data. Note:
If the X28C64 is in the protected state and an illegal
write operation is attempted DATA Polling will not
operate.

Toggle Bit (1/0g)

The X28C64 also provides another method for deter-
mining when the internal write cycle is complete. Dur-
ing the internal programming cycle 1/0g will toggle from
one to zero and zero to one on subsequent attempts to
read the device. When the internal cycle is complete
the toggling will cease and the device will be accessi-
ble for additional read or write operations.
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DATA POLLING 1/07
Figure 2a: DATA Polling Bus Sequence

LAST

WRITE /
WE

L
R W W W Wy /Wi o
Vou |, x28C64

READY

s o X o X X = X o [ = X =

0101-11

Figure 2b: DATA Polling Software Flow

WRITE DATA

SAVE LAST DATA
AND ADDRESS

READ LAST
ADDRESS

COMPARE?

YES

READY

0101-12

DATA Polling can effectively halve the time for writing
to the X28C64. The timing diagram in Figure 2a illus-
trates the sequence of events on the bus. The software
flow diagram in Figure 2b illustrates one method of im-
plementing the routine.
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THE TOGGLE BIT 1/0g
Figure 3a: Toggle Bit Bus Sequence

"o :}_/—._V'v"“ /\ menz [\ [\
* | - A/ JJ |, X28C64

*Beginning and ending state of 1/Og will vary.

READY
0101-13

Figure 3b: Toggle Bit Software Flow

LAST WRITE

LOAD ACCUM

FROM ADDR n

COMPARE
ACCUM WITH
ADDR n

COMPARE
oK

YES

READY

0101-14

The Toggle Bit can eliminate the software housekeep-
ing chore of saving and fetching the last address and
data written to a device in order to implement DATA
Polling. This can be especially helpful in an array com-
prised of multiple X28C64 memories that is frequently
updated. The timing diagram in Figure 3a illustrates the
sequence of events on the bus. The software flow dia-
gram in Figure 3b illustrates a method for testing the
Toggle Bit.
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HARDWARE DATA PROTECTION

The X28C64 provides three hardware features (com-
patible with X2864A) that protect nonvolatile data from
inadvertent writes.

® Noise Protection—A WE pulse less than 20 ns will
not initiate a write cycle.

® Default Voo Sense—All write functions are inhibited
when Vgg is <3V.

® Write Inhibit—Holding either OE LOW, WE HIGH, or
CE HIGH will prevent an inadvertent write cycle
during power-on and power-off, maintaining data
integrity.

SOFTWARE DATA PROTECTION

The X28C64 offers a software controlled data protec-
tion feature. The X28C64 is shipped from Xicor with the
software data protection NOT ENABLED; that is, the
device will be in the standard operating mode. In this
mode data should be protected during power-up/-down
operations through the use of external circuits. The
host would then have open read and write access of
the device once Vg was stable.

The X28C64 can be automatically protected during
power-up and power-down without the need for exter-
nal circuits by employing the software data protection
feature. The internal software data protection circuit is
enabled after the first write operation utilizing the soft-
ware algorithm. This circuit is nonvolatile and will re-
main set for the life of the device unless the reset com-
mand is issued.

Once the software protection is enabled, the X28C64 is
also protected from inadvertent and accidental writes
in the powered-on state. That is, the software algorithm
must be issued prior to writing additional data to the
device.

SOFTWARE ALGORITHM

Selecting the software data protection mode requires
the host system to precede data write operations by a
series of three write operations to three specific ad-
dresses. Refer to Figure 4a and 4b for the sequence.
The three byte sequence opens the page write window
enabling the host to write from one to sixty-four bytes
of data.(10) Once the page load cycle has been com-
pleted, the device will automatically be returned to the
data protected state.

Note: (10) Once the three byte sequence is issued it must be
followed by a valid byte or page write operation.
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SOFTWARE DATA PROTECTION
Figure 4a: Timing Sequence—Byte or Page Write

w S
ov

DATA  AA 55
ADDRESS 1555 OAAA
- =5
CE
)
WE

|, WRITE

WRITES PROTECTED

twe ——

0101-15

Figure 4b: Write Sequence for
Software Data Protection

WRITE DATA AA
T0
ADDRESS 1555

4
WRITE DATA 55

T0
ADDRESS 0AAA

v
WRITE DATA AO
TO

ADDRESS 1555

BYTE/PAGE LOAD

ENABLED
A 4

WRITE DATA XX
TO

ANY ADDRESS

WRITE LAST BYTE
TO
LAST ADDRESS

r

AFTER tye
RE-ENTERS DATA
PROTECTED STATE

0101-16

Regardless of whether the device has previously been
protected or not, once the software data protected al-
gorithm is used and data has been written, the X28C64
will automatically disable further writes unless another
command is issued to cancel it. If no further commands
are issued the X28C64 will be write protected during
power-down and after any subsequent power-up.

Note: Once initiated, the sequence of write opera-
tions should not be interrupted.

2-101



X28C64, X28C64I

RESETTING SOFTWARE DATA PROTECTION

Figure 5a: Reset Software Data Protection Timing Sequence

Vee

—45
DATA

ADDRESS

-

AA
1555

55
OAAA

80
1555

AA
1555

55
STANDARD
oarA 120 & tyc —*|_.. OPERATING
. MODE
27
f£C
7
0101-17

Figure 5b: Software Sequence to Deactivate
Software Data Protection

WRITE DATA AA
TO
ADDRESS 1555

!

WRITE DATA 55
TO
ADDRESS 0AAA

!

WRITE DATA 80
T0
ADDRESS 1555

Y

WRITE DATA AA
TO
ADDRESS 1555

v

WRITE DATA 55
TO
ADDRESS 0AAA

Y

WRITE DATA 20
TO
ADDRESS 1555

0101-18

In the event the user wants to deactivate the software
data protection feature for testing or reprogramming in
an E2PROM programmer, the following six step algo-
rithm will reset the internal protection circuit. After twc,
the X28C64 will be in standard operating mode.

Note: Once Initiated, the sequence of write opera-
tions should not be interrupted.
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SYSTEM CONSIDERATIONS

Because the X28C64 is frequently used in large memo-
ry arrays it is provided with a two line control architec-
ture for both read and write operations. Proper usage
can provide the lowest possible power dissipation and
eliminate the possibility of contention where mulitiple
1/0 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 X28C64 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 |I/O0s. 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 0.1 uF high fre-
quency ceramic capacitor be used between Vgc and

GND at each device. Depending on the size of the ar-
ray, the value of the capacitor may have to be larger.

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

FUNCTIONAL DIAGRAM

— X
—1 BUFFERS 65,536-BIT
1 LATCHES E2PROM
= AND ARRAY
Ag-Ar2 DECODER
ADDRESS
INPUTS T T
— %
—] surreRs
] 1/O BUFFERS
] LATCHES AND LATCHES
AND
DECODER .
& ] conTROL
cCTE —} woacic —_—
o= AND 1/0p-1107
WE— 1miNG | DATA INPUTS/OUTPUTS
Vec O—»
Vss O—
0101-19
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ORDERING INFORMATION

64K E2PROMS
Device
ot organzaton b g Mol i
P|D|C|F1|F2[K E|G
X28C64P-20 8192x8 . i) 200 ns CMOS Standard
X28C64P-25 8192x8 . t 250 ns CMOS Standard
X28C64P 8192x8 . T 300 ns CMOS Standard
X28C64P-35 8192x 8 ° T 350 ns CMOS Standard
X28C64P1-20( 8192x8 L | 200 ns CMOS Standard
X28C64P1-25| 8192x8 . | 250 ns CMOS Standard
X28C64PI 8192x8 L | 300 ns CMOS Standard
X28C64PI-35| 8192x8 L4 | 350 ns CMOS Standard
X28C64D-20 8192x 8 . T 200 ns CMOS Standard
X28C64D-25 8192x 8 ° T 250 ns CMOS Standard
X28C64D 8192x8 . T 300 ns CMOS Standard
X28C64D-35 8192x 8 L] i 350 ns CMOS Standard
X28C64DI1-20| 8192x8 L] | 200 ns CMOS Standard
X28C64DI-25| 8192x8 . | 250 ns CMOS Standard
X28C64DI 8192x8 ° | 300 ns CMOS Standard
X28C64DI-35| 8192x8 ° I 350 ns CMOS Standard
Key:

t = Blank = Commercial = 0°C to +70°C

| = Industrial = —40°C to +85°C
M = Military = —56°C to +125°C
T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing

P = 28-Lead Plastic DIP
D = 28-Lead Cerdip
C = Side Braze

F1 = 28-Lead Ceramic Flat Pack for X2864A,

X2864B, X2864H and X28C64

F2 = Ceramic Flat Pack for X28256 and X28C256

K = 28-Pin Ceramic Pin Grid Array
J = 32-Lead J-Hook Plastic Leaded Chip Carrier

E = 32-Pad Ceramic Leadless Chip Carrier (Solder

Seal)

G = 32-Pad Ceramic Leadless Chip Carrier (Glass

Frit Seal)
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ORDERING INFORMATION

64K E2PROMSs (Continued)
Device .
b [ Mol o
C|F1|F2|K|J|E|G

X28C64F-20 8192x8 L T 200 ns CMOS Standard
X28C64F-25 8192x 8 L T 250 ns CMOS Standard
X28C64F 8192x8 ° T 300 ns CMOS Standard
X28C64F-35 8192x8 ° T 350 ns CMOS Standard
X28C64FI1-20| 8192x8 . | 200 ns CMOS Standard
X28C64FI-25| 8192x8 ° 1 250 ns CMOS Standard
X28C64FI 8192x8 ] | 300 ns CMOS Standard
X28C64FI-35( 8192x8 o | 350 ns CMOS Standard
X28C64K-20 8192x8 o t 200 ns CMOS Standard
X28C64K-25 8192x8 o T 250 ns CMOS Standard
X28C64K 8192x 8 L T 300 ns CMOS Standard
X28C64K-35 8192x8 ° T 350 ns CMOS Standard
X28C64K1-20| 8192x8 ° | 200 ns CMOS Standard
X28C64KI-25| 8192x8 o | 250 ns CMOS Standard
X28C64KI 8192x8 . | 300 ns CMOS Standard
X28C64KI-35| 8192x8 . I 350 ns CMOS Standard

Key:

P = 28-Lead Plastic DIP
D = 28-Lead Cerdip
C = Side Braze

Seal)

Frit Seal)

T = Blank = Commercial = 0°Cto +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing

F1 = 28-Lead Ceramic Flat Pack for X2864A,

X2864B, X2864H and X28C64

F2 = Ceramic Flat Pack for X28256 and X28C256

K = 28-Pin Ceramic Pin Grid Array
J = 32-Lead J-Hook Plastic Leaded Chip Carrier

E = 32-Pad Ceramic Leadless Chip Carrier (Solder

G = 32-Pad Ceramic Leadless Chip Carrier (Glass

2-105




X28C64, X28C64I

ORDERING INFORMATION

64K E2PROMS (Continued)
Device
i omee Mmoo i ooty
CIFI|[F2[K|(J|E|G
X28C64J-20 8192x8 ° T 200 ns CMOS Standard
X28C64J-25 8192x8 L T 250 ns CMOS Standard
X28C64J 8192x 8 L T 300 ns CMOS Standard
X28C64J-35 8192x 8 L T 350 ns CMOS Standard
X28C64JI-20 8192x 8 L | 200 ns CMOS Standard
X28C64J1-25 8192x 8 L] | 250 ns CMOS Standard
X28C64JI 8192x8 o | 300 ns CMOS Standard
X28C64J1-35| 8192x8 ° | 350 ns CMOS Standard
X28C64E-20 8192x8 L4 i 200 ns CMOS Standard
X28C64E-25 8192x8 L T 250 ns CMOS Standard
X28C64E 8192x8 L4 T 300 ns CMOS Standard
X28C64E-35 8192x8 L T 350 ns CMOS Standard
X28C64EI-20| 8192x8 L] | 200 ns CMOS Standard
X28C64EIl-25( 8192x8 o | 250 ns CMOS Standard
X28C64El 8192x 8 L4 | 300 ns CMOS Standard
X28C64EI-35| 8192x8 L4 ] 350 ns CMOS Standard
Key:

= 28-Lead Plastic DIP
D = 28-Lead Cerdip
C = Side Braze

Seal)

Frit Seal)

T = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing

F1 = 28-Lead Ceramic Flat Pack for X2864A,

X2864B, X2864H and X28C64

F2 = Ceramic Flat Pack for X28256 and X28C256

K = 28-Pin Ceramic Pin Grid Array
J = 32-Lead J-Hook Plastic Leaded Chip Carrier

E = 32-Pad Ceramic Leadless Chip Carrier (Solder

G = 32-Pad Ceramic Leadless Chip Carrier (Glass
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ORDERING INFORMATION

64K E2PROMSs (Continued)

Device

order | organator s [omen Mk i i

S(PID/C|F1|F2|K|(J|E|G
X28C64G-20 8192x8 L T 200 ns CMOS Standard
X28C64G-25 | 8192x8 ° T 250 ns CMOS Standard
X28C64G 8192x8 L4 T 300 ns CMOsS Standard
X28C64G-35 8192x 8 L4 T 350 ns CMOSs Standard
X28C64GI-20( 8192x8 L | 200 ns CMOS Standard
X28C64GlI-25| 8192x8 ° | 250 ns CMOSs Standard
X28C64GlI 8192x8 o | 300 ns CMOs Standard
X28C64Gl-35| 8192x8 o I 350 ns CMOS Standard
Key:

1 = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

T = Ultra High Temp. = 0°C to + 150°C

S = Plastic Small Outline Gull Wing
P = 28-Lead Plastic DIP
D = 28-Lead Cerdip
C = Side Braze
F1 = 28-Lead Ceramic Flat Pack for X2864A,
X2864B, X2864H and X28C64
F2 = Ceramic Flat Pack for X28256 and X28C256
K = 28-Pin Ceramic Pin Grid Array
J = 32-Lead J-Hook Plastic Leaded Chip Carrier
E= gZ-F”)z-ld Ceramic Leadless Chip Carrier (Solder
ea
G = 32-Pad Ceramic Leadless Chip Carrier (Glass
Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION
28-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P

1.460(37.08)
1.400 (35.56)

it O e N Y o Y s Y e Y e Y e Y s 5 e Y e I o Y e Y |

0.550 (13.97)
0.510(12.95)
PIN 1 INDEX—~O

1
. —

YR ) [ A [

0.085(2.16)
! ! ‘3°°R(E‘7,’,.“T"°2) o 0.040(1.02)

I 0.160 (4.06)

SEATING
EATIN |y 0125(3.17)
0.150(3.81)
0.125(3.17) | 0.030(0.76)
0.015(0.38)
L e 0:110(279) | 0.062(1.57) J '__ 0.020 (0.51)
0.090 (2.29) 0.050 (1 .27) 0.016(0.41)

0.610(15.49)
,’ 0.590 (14.99) "

TYP. 0.010(0.25)

PPI028
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION

28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D

1.490 (37.85)
1.435 (36.45)
1 B o B B e B
0.610 (15.49)
0.500 (12.70)
. | |
PIN 1 H | AN R AN [ | | N I [ N
1.300(33.02) | 0.100(2.54)
» . I

Aaes 0.035 (0.89)
AT In — o 0.225(5.72)
EATIN o 0.140(3.56)

0.200 (5.08) L
22200 0.060 (1.52
0.125(3.18) | 0015E0 333

- g_g;%__.g;g _0.026(0.66)
0.110(2.79) . = 0.014(0.36)
0.0%0(2.29) | TYP. 0.055 (1.40) TYP. 0.018 (0.46)
TYP. 0.018 (0.46)
. 0.620(15.75)
0.590 (14.99)

TYP. 0.614(15.60)
| 1

L

[~

TYP. 0.010(0.25)

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

HDI028
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PACKAGING INFORMATION
28-LEAD CERAMIC FLAT PACK TYPE F1

- 1.000£0.010 |
l—PIN 1 INDEX
PIN1— 28
|:<—| ——————
0.019 (0.48)
—————————— )
| 0.015 (0.38)
Cnrwr———————rere— ——————————
— ——————— _r
——————— e—————————— |
[ s ——————— E————————
0.740 (1 8.80) —————— —————————— |
MAX. — ——————————— _—[— 0.050 (1 .27) BSC
:: A ———
| e—— ————— | —r
cCc—— ———— |
_— ——
— ———————— | I 0.045 (1 A 4) MAX.
————————— ————————
0.400 (10.16)
MAX. ’
0.006 (0.15) |
[ ©.003 (0.08) i 0.130 (3.30)
f i ' T ] 0.090 (2.29)
0.370 (9.40) |
l’0250 (6.35) L’ 0.180 (4.57) 0.040 (1.02) _}
TYP. 0.300 2 PLCS. MIN. 0.026 (0.66)

CAF028

NOTES:
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. CASE OUTLINE FOR X2864A, X2864B, X2864H AND X28C64
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PACKAGING INFORMATION

28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K

CNCONCNORENE)
BCACNONCNEN®

® @
O®®O®O
-® ® ® ® @ ®

-0 ®

—}
0.075
£0.005
-*l TYP. L— —"l 0.075 I‘j
0.100 £0.005
ALL LEADS 4 CORNERS
l_ PIN 1 INDEX
M=

0.650£0.010
(16.51£0.25)

L____o.sso:o.ow______J

(14.00£0.25)

"R 1< 0.008 |
: 0.050
Y

NOTE: LEADS 4,12,18&26

0.090£0.010
(2.34£0.25)

0.067 £0.005
0.0180.002
1

- F

] »|0.180£0.005

' (4.57£0.13)

CKC028

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
32-LEAD PLASTIC LEADED CHIP CARRIER PACKAGE TYPE J

<— 0.420 (10.67) —»

0.050 (1.27) TYP.

SEATING PLANE-~
£0.004 LEAD
T o.021(053) CO = PLANARITY
0.013(0.33) —

- |« 0.045(1.14)x 45° TYP. 0.017 (0.43) 0.015(038) |
0.495(12.57) 0.095 (2.41) N
0.485(12.32 0.060(152) -~

TYP: 0:480 (12.45) 0 080 01:52)
0.453(11.51) Soes (2'45) -] .
0.447 (11.35) : .
TYP. 0.450 (11.43) TYP. 0.136(3.45)
0.300(7.62) 0.048 (1.22)
REF. 0.042 (1.07) l
0 en17/ I 0.595(15.11) T
O i 0.585 (14.86)
0 5 TYP. 0.590 (14.99)
N i 0.553 (14.05)
A _|_ = 0.547(13.89)
E ET TYP. 0.550(13.97)
0 [],9:400 per,
N 3(10.16)
0 b | 3°TYP.

NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. DIMENSIONS WITH NO TOLERANCE FOR REFERENCE ONLY

4|
L

PJG032
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PACKAGING INFORMATION
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E
[ 0-020(0.51) x 45°REF.

T ]
[ 0.107(2.72)
0.077 (1.96)

0.015(0.38)
], 0.015(0.38)
0.003 (0.08)

0.055 (1.39)

0.045(1.14)
TYP. (4) PLCS.

R TYP.

X_0.015(0.38)

J L L 0.040 (1.02) x 45° REF.
0.050(1.27)BSC (3)PLCS.
. 0.028(0.71)

0.022(0.56) (32) PLCS.
0.458(11.63) | 0.088(2.24) _
0.442(11.22) 0.050(1.27)
. 0458(11.63) 0.120(3.05)
10,300 (7.62) =] 0.060(1.52)

S |

A

0.400
(10.16)

0.560 (14.22)
0.540(13.71)

0.558 (14.17)

ol

32 1 PIN 1 INDEX CORNER —""

_]
INTTTTITTTn

CEG032
NOTES:
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. TOLERANCE: +1% NLT +0.005 (0.127)
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PACKAGING INFORMATION

32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G
E 0.020(0.51) x 45°REF.

F
0.107 (2.72)
0.077(1.96)
0.015(0.38)
" 0.003(0.08) R V"
0.055 (1.39)
o.o45( (1).14)
TYP. (4) PLCS.
0.015(0.38)gd
S A 3
] R o
J I-o.oso(1.z7)ssc 0.040 (1.02) x 45°REF.
(3)PLCs.
L 0028(071) (o o
0.022(0.56) .
| 0.458(11.63) 0.088 (2.24)
0.442(11.22) 0.050 (1.27)
| 0.458(11.63) 0.120(3.05) __
10,300 (7.62)—~ 0.060 (1.52)
I 1 'T~——-'J
0.400
(10.16)

321

NOTES:
1. ALLDIMENSIONS IN INCHES (IN PARENTHESES IN
2. TOLERANCE: *+ 1% NLT +0.005 (0.127)

0.560 (14.22)
0.540(13.71)

0.558 (14.17)

[

MILLIMETERS)

3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS

:

IFTTITTTTTn

PIN 1 INDEX CORNER—/

CGG032
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Sales Offices

U.S. Sales Offices

Northeast Area

Xicor, Inc.

Montvale Executive Park

91 Montvale Avenue

Stoneham, Massachusetts 02180
Phone: 617/279-0220

Telex: 230322889

Fax: 617/279-1132

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 305/767-8010
TWX: 510-100-7141
Fax: 305/767-8912

Mid-Atlantic Area

Xicor, Inc.

Patriot Square

39 Mill Plain Road

Danbury, Connecticut 06810
Phone: 203/743-1701
Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, lllinois 60173
Phone: 312/490-1310
TWX: 910-997-3663

Fax: 312/490-0637

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor GmbH
Forsthausstrasse 1

D-8013 Haar bei Muenchen
West Germany

Phone: (49) 89/463089
Telex: 5213883

Fax: (49) 89/4605472

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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ADVANCED INFORMATION ®
64K Military X28C64M 8K x 8 Bit
Electrically Erasable PROM

FEATURES DESCRIPTION

¢ LOW Power CMOS
—60 mA Active Current Max.
—200 pA Standby Current Max.
¢ Fast Write Cycle Times
—64-Byte Page Write Operation
—Byte or Page Write Cycle: 5 ms Typical
—Complete Memory Rewrite: 0.625 Sec.
Typical
—Effective Byte Write Cycle Time: 78 us
Typical
¢ Software Data Protection
® End of Write Detection
—DATA Polling
—Toggle Bit
© Simple Byte and Page Write
—Single TTL Compatible WE Signal
—Internally Latched Address and Data
—Automatic Write Timing
e JEDEC Approved Byte-Wide Pinout

The Xicor X28C64 is a 8K x 8 E2PROM, fabricated with
Xicor's proprietary, high performance, floating gate
CMOS technology. Like all Xicor programmable non-
volatile memories the X28C64 is a 5V only device. The
X28C64 features the JEDEC approved pinout for byte-
wide memories, compatible with industry standard
RAMs.

The X28C64 supports a 64-byte page write operation,
effectively providing a 78 us/byte write cycle and en-
abling the entire memory to be typically written in 0.625
seconds. The X28C64 also features DATA Polling, a
system software support scheme used to indicate the
early completion of a write cycle. In addition, the
X28C64 includes a user-optional software data protec-
tion mode that further enhances Xicor's hardware write
protect capability.

Xicor E2PROMs are designed and tested for applica-
tions requiring extended endurance. Data retention is
specified to be greater than 10 years.

PIN CONFIGURATIONS

CERDIP
FLAT PACK PGA
A7 A1z NC NC Vcc WE NC
ne [ ~ 28[J vee s = @Vo' @v/oZ @Vo3 @I/os /Os
az[]2 a7[JWe /0 oV 10, /0
A ]s 26| ] NC @o @ss‘
As (: 4 5[ JA A A2 & Ao
as[]s u[]a (so’r‘rzg»%zw)_ ®
Aalds 2 [ A ; X28C64 o ke P
A7 o 2] 0E ayw; (TOP VIEW) ®A ®A v ® @A
MEBXZB 64 21:“0 oy s ®5 ®|2 cc @As ®u
=] 20[JCE Ne Y 107 A A NC WE NC
aJo 19 [] vor ¥0o 3 1108 (ONNOMNONNG)
10, [ 11 18] vos ;o b} 2'1:: .'N‘ 0100-3
vo: [} 2 173 v0s 101 1/02 Vss NC /O3 /04 1/0s PIN NAMES
vo.[] 13 16 {7 vo. 0100-2
vss [ 1 15[ #0, Ao-Aq2 Address Inputs
1/Qp-1/0;7 Data Input/Output
0100-1 WE Write Enable
CE Chip Enable
OE Output Enable
Vee +5V
Vss Ground
NC No Connect

@©Xicor, 1988 Patents Pending

Characteristics subject to change without notice
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X28C64M

ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias. . .

Storage Temperature
Voltage on any Pin with
Respect to Ground
D.C. Output Current
Lead Temperature

(Soldering, 10 Seconds)

D.C. OPERATING CHARACTERISTICS

—65°C to +135°C
—65°C to +150°C

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a
stress rating only and the functional operation of the device at

................... —-1.0Vto +7V these or any other conditions above those indicated in the op-
........................... 5mA erational sections of this specification is not implied. Exposure

to absolute maximum rating conditions for extended periods
........................... 300°C may affect device reliability.

Ta = —55°Cto +125°C, Vg = +5V £ 10%, unless otherwise specified.

Symbol Parameter Limite Units Test Conditions
Min. | Typ.(1)| Max.
lec Vg Current (Active) 60 mA |CE = OE = V), WE = Viy
(TTL Inputs) All1/0’s = Open »
Address Inputs = TTL Levels @ f = 5 MHz
IsB, Vg Current (Standby) 2 mA |CE = vy, 0E = V|,
(TTL Inputs) Alll/O’s = Open
Other Inputs = V|4
Isg, Ve Current (Standby) 100 200 pA | CE = WE = Voo — 0.3V
(CMOS Inputs) Alll/O’s = Open
Other Inputs = Don’t Care
Iy Input Leakage Current 10 pA | Vin = GNDto Ve
Lo Output Leakage Current 10 pA | Vour = GNDtoVgg, CE = Vi
Vi@ | Input Low Voltage -1.0 0.8 \
Vi@ | Input High Voltage 2.0 Vec +10| V
VoL Output Low Voltage 0.4 V |loL=21mA
VoH Output High Voltage 24 V_|loy = —400 pA
TYPICAL POWER-UP TIMING
Symbol Parameter Typ.(1) Units
trur® Power-Up to Read Operation 100 s
truw® Power-Up to Write Operation 5 ms
CAPACITANCE Ta = 25°C, f = 1.0 MHz, Vcg = 5V
Symbol Test Max. Units Conditions
Ci/0®) Input/Output Capacitance 10 pF Vizo = OV
CNG) Input Capacitance 6 pF ViN = 0V
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels| 0V to 3.0V CE OE WE Mode 1/Q Power
Input Rise and 10ns L L H Read Dout Active
Fall Times L H L Write Din Active
input and Output :
Timing Levels 1.5V H X X %t?iredlt:\yhiat:i'? High Z Standby
Output Load 1 TTL Gate and X L X Write Inhibit — —
C = 100 pF - —
X X H Write Inhibit — —

Notes: (1) Typical values are for To = 25°C and nominal supply voltage.
(2) Vi min. and Vi max. are for reference only and are not tested.
(3) This parameter is periodically sampled and not 100% tested.
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A.C. CHARACTERISTICS
Ta = —55°Cto +125°C, Vgg = +5V £10%, unless otherwise specified.

Read Cycle Limits
Symbol Parameter X28C64M-20 | X28C64M-25 X28C64M X28C64M-35 Units
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
trc Read Cycle Time 200 250 300 350 ns
tce Chip Enable Access Time 200 250 300 350 ns
L7V Address Access Time 200 250 300 350 ns
toe Output Enable Access Time 80 100 100 100 ns
t,z(4) | CE Low to Active Output 0 0 0 0 ns
toLz® | OE Low to Active Output 0 0 0 0 ns
thz® | CE High to High Z Output 0 50 0 50 0 50 0 50 ns
tonz® | OE High to High Z Output 0 50 0 50 0 50 0 50 ns
toH Output Hold from 0 0 0 0 ns
Address Change
Read Cycle
| the -
ADDRESS * X X
. | ——tce—|
e —_ —
<—tor—>
OE — T\ y—
N
__ Vm
WE -
—Htz— «—{tonz
—»| 1oz |[w— ton < thz
HIGH Z
DATA I/0 K DATA VALID DATA VALID
ld——ln—-——b
0100-4

Notes: (4) t > min. and toz min. are shown for reference only, they are periodically characterized and are not tested.

(5) tyz max. and tonz max. are measured from the point when CE or OE return high (whichever occurs first) to the time
when the outputs are no longer driven. tyz min. and tonz min. are shown for reference only, they are periodically
characterized and are not tested.
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Write Cycle Limits
Symbol Parameter Min. Typ.(6) Max. Units
twc Write Cycle Time 5 10 ms
tas Address Setup Time 0 ns
taH Address Hold Time 150 ns
tcs Write Setup Time 0 ns
tcH Write Hold Time 0 ns
tow CE Pulse Width 100 ns
toEs OE High Setup Time 10 ns
toEH OE High Hold Time 10 ns
twp WE Pulse Width 100 ns
twpPH WE High Recovery 200 ns
tov Data Valid 1 us
tos Data Setup 50 ns
toH Data Hold 10 ns
tow Delay to Next Write 10 s
tsLc Byte Load Cycle 1 100 us

WE Controlled Write Cycle

<

ADDRESS m—
| t————tpg B Ly

DATA IN —M(

DATA VALID

D — 'os——>|<—':m

HIGH Z

& NN "~ 7.
=7y T SRS
X - ye AANN/Ava N

KRR KRR~

0100-5

Note: (6) Typical values are for T4 = 25°C and nominal supply voltage.
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E Controlled Write Cycle

ot — P | ———t y——

CE N / .
N SRR NS\ VAV NI
GE : : 7 < rc.
WE :'—'—'cs—" <—*cn-j ¢
I 27
TOOOOITO00T00 T j@ZZXf[ZXZZZ

4——‘os—>l<——'

DATA IN

HIGH Z
DATA OUT

0100-6

Page Write Cycle

LI/ /A /G 7 /G /A
w D\ 17 17\ R[N

tWP‘ BLC
" e N T
@ woomess X X X JIXX XX
0o e — - — T S

BYTEO  BYTE1 BYTE2 ~ 7 BYTEn BYTE n+1 BYTE n#2
tyo———=

0100-7

*For each successive write within the page write operation, Ag—A12 should be the same or
writes to an unknown address could occur.

Notes: (7) 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.

(8) 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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DATA Polling Timing Diagram(9)

ADDRESS An QOO an X000\ VOXX_ an X 00XXX
= Y S D e
-W-E —-\ ) y— \
toen toes—
OE
tow
1/0y _—@ ~Dour=X ) 4 e Doyt =X
twe
0100-9
Toggle Bit Timing Diagram(9)
& LV VY 2 N A U A VY Y A WY W
WE )
toem —i togs .\:
o VI VY VY VY e VY A WY A WY
<—t0w——‘
D - S e N AL e S
twe
0100-8
* 1/0g beginning and ending state will vary, depending upon actual twc.
SYMBOL TABLE
WAVEFORM INPUTS OUTPUTS
Must be Will be
steady steady
May change Will change
_ﬂ_ from Low to from Low to
High High
May change Will change
_&_ from High to from High to
Low Low
Don't Care: Changing:
XXXXX Chenges State Not
Allowed Known
Center Line
L is High
Impedance

Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings.
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PIN DESCRIPTIONS

Addresses (Ag~A12)

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

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced.

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (1/09~1/07)
Data is written to or read from the X28C64 through the
1/0 pins.

Write Enable (WE)
The Write Enable input controls the writing of data to
the X28C64.

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 2-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 X28C64 supports both
a CE and WE controlled write cycle. That is, the ad-
dress is latched by the falling edge of either CE or WE,
whichever occurs last. Similarly, the data is latched in-
ternally by the rising edge of either CE or WE, whichev-
er occurs first. A byte write operation, once initiated,
will automatically continue to completion, typically with-
in 5 ms.

Page Write Operation

The page write feature of the X28C64 allows the entire
memory to be written in 0.625 seconds. Page write al-
lows two to sixty-four bytes of data to be consecutively
written to the X28C64 prior to the commencement of
the internal programming cycle. The host can fetch
data from another location within the system during a
page write operation (change the source address), but
the page address (Ag through Aq2) for each subse-
quent 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 sixty-three bytes in the
same manner as the first byte was written. Each suc-
cessive byte load cycle, started by the WE HIGH to
LOW transition, must begin within 100 us of the falling
edge of the preceding WE. If a subsequent WE HIGH
to LOW transition is not detected within 100 us, 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 cy-
cle time of 100 ps.

Write Operation Status Bits
The X28C64 provides the user two write operation
status bits. These can be used to optimize a system
write cycle time. The status bits are mapped onto the
1/0 bus as shown in Figure 1.

Figure 1: Status Bit Assignment

vo [op[mB]s[a[s]2]17T0

RESERVED

\—————— TOGGLE BIT
DATA POLLING

0100-10

DATA Polling (1/07)

The X28C64 features DATA Polling as a method to in-
dicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
X28C64, eliminating additional interrupt inputs or exter-
nal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on 1707 (i.e., write data =
Oxxx xxxx, read data = 10 x0x). Once the program-
ming cycle is complete, 1/07 will reflect true data. Note:
If the X28C64 is in the protected state and an illegal
write operation is attempted DATA Polling will not
operate.

Toggle Bit (1/0g)

The X28C64 also provides another method for deter-
mining when the internal write cycle is complete. Dur-
ing the internal programming cycle 1/Og will toggle from
one to zero and zero to one on subsequent attempts to
read the device. When the internal cycle is complete
the toggling will cease and the device will be accessi-
ble for additional read or write operations.
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DATA POLLING 1/07
Figure 2a: DATA Polling Bus Sequence

LAST

[

A aVaVaVa Ve s\WaWar
=\ \\SIANST

Vi
1707 HIGH 2
_\_\_/ \—.L.vu\_/

AT

X28C84
™ READY

aomaiz o X X m X o X = J[ = X =

0100-11

Figure 2b: DATA Polling Software Flow

SAVE LAST DATA
AND ADDRESS

READ LAST

0100-12

DATA Polling can effectively halve the time for writing
to the X28C64. The timing diagram in Figure 2a illus-
trates the sequence of events on the bus. The software
flow diagram in Figure 2b iliustrates one method of im-
plementing the routine.

c—
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THE TOGGLE BIT I/0g
Figure 3a: Toggle Bit Bus Sequence

*Beginning and ending state of 1/0g will vary.

P Y M\ wonz ([ -
O A suvy S ] [ xasces

READY
0100-13

Figure 3b: Toggle Bit Software Flow

LAST WRITE

LOAD ACCUM <

FROM ADDR n

COMPARE
ACCUM WITH
ADDR n

COMPARE

YES

READY

0100-14

The Toggle Bit can eliminate the software housekeep-
ing chore of saving and fetching the last address and
data written to a device in order to implement DATA
Polling. This can be especially helpful in an array com-
prised of multiple X28C64 memories that is frequently
updated. The timing diagram in Figure 3a illustrates the
sequence of events on the bus. The software flow dia-
gram in Figure 3b illustrates a method for testing the
Toggle Bit.
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HARDWARE DATA PROTECTION

The X28C64 provides three hardware features (com-
patible with X2864A) that protect nonvolatile data from
inadvertent writes.

® Noise Protection—A WE pulse less than 20 ns will
not initiate a write cycle.

® Default Vo Sense—All write functions are inhibited
when Vg is <3V.

® Write Inhibit—Holding either OE LOW, WE HIGH, or
CE HIGH will prevent an inadvertent write cycle
during power-on and power-off, maintaining data
integrity.

SOFTWARE DATA PROTECTION

The X28C64 offers a software controlled data protec-
tion feature. The X28C64 is shipped from Xicor with the
software data protection NOT ENABLED; that is, the
device will be in the standard operating mode. In this
mode data should be protected during power-up/-down
operations through the use of external circuits. The
host would then have open read and write access of
the device once Vgc was stable.

The X28C64 can be automatically protected during
power-up and power-down without the need for exter-
nal circuits by employing the software data protection
feature. The internal software data protection circuit is
enabled after the first write operation utilizing the soft-
ware algorithm. This circuit is nonvolatile and will re-
main set for the life of the device unless the reset com-
mand is issued.

Once the software protection is enabled, the X28C64 is
also protected from inadvertent and accidental writes
in the powered-on state. That is, the software algorithm
must be issued prior to writing additional data to the
device.

SOFTWARE ALGORITHM

Selecting the software data protection mode requires
the host system to precede data write operations by a
series of three write operations to three specific ad-
dresses. Refer to Figure 4a and 4b for the sequence.
The three byte sequence opens the page write window
enabling the host to write from one to sixty-four bytes
of data.(10) Once the page load cycle has been com-
pleted, the device will automatically be returned to the
data protected state.

Note: (10) Once the three byte sequence is issued it must be
followed by a valid byte or page write operation.
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SOFTWARE DATA PROTECTION
Figure 4a: Timing Sequence—Byte or Page Write

Vee —/-55
ov

DATA AA 55
ADDRESS 1555 OAAA
—
&
=
WE

|, WRITE
twc — ~ PROTECTED

0100-15

Software Data Protection

Figure 4b: Write Sequence for

WRITE DATA AA

ADDRESS 1555

WRITE DATA S5
T0
ADDRESS 0AAA

Y

WRITE DATA AQ
TO
ADDRESS 1555

A

BYTE/PAGE LOAD
ENABLED

WRITE DATA XX
TO
ANY ADDRESS

WRITE LAST BYTE
T0
LAST ADDRESS

A

AFTER tye
RE-ENTERS DATA
PROTECTED STATE

0100-18

Regardless of whether the device has previously been
protected or not, once the software data protected al-
gorithm is used and data has been written, the X28C64
will automatically disable further writes unless another
command is issued to cancel it. If no further commands
are issued the X28C64 will be write protected during
power-down and after any subsequent power-up.

Note: Once initiated, the sequence of write opera-
tions should not be interrupted.
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RESETTING SOFTWARE DATA PROTECTION

Figure 5a: Reset Software Data Protection Timing Sequence

v e 5%
'cc
DATA  AA 55 80 AA 55 20 = tye — 31’&';2?&%
ADDRESS 1555 0AAA 1555 1555 0AAA 1555 ™ MODE

£C
13

L£C
£ 24

0100-17

Figure 5b: Software Sequence to Deactivate

Software Data Protection

WRITE DATA AA
T0
ADDRESS 1555

'

WRITE DATA 55
T0
ADDRESS 0AAA

Y

WRITE DATA 80

ADDRESS 1555

3

WRITE DATA AA
T0
ADDRESS 1555

3

WRITE DATA 55
TO
ADDRESS 0AAA

4

WRITE DATA 20
TO
ADDRESS 1555

0100-18

In the event the user wants to deactivate the software
data protection feature for testing or reprogramming in
an E2PROM programmer, the following six step algo-
rithm will reset the internal protection circuit. After twc,
the X28C64 will be in standard operating mode.

Note: Once initiated, the sequence of write opera-
tions should not be interrupted.
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SYSTEM CONSIDERATIONS

Because the X28C64 is frequently used in large memo-
ry arrays it is provided with a two line control architec-
ture for both read and write operations. Proper usage
can provide the lowest possible power dissipation and
eliminate the possibility of contention where multiple
170 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 X28C64 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 0.1 uF high fre-
quency ceramic capacitor be used between Vgc and

GND at each device. Depending on the size of the ar-
ray, the value of the capacitor may have to be larger.

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

FUNCTIONAL DIAGRAM

— X
—] BUFFERS 65,536-BIT
] LATCHES E2PROM
—1 Anp ARRAY
Ao -Ap | —] DECODER
ADDRESS
INPUTS 1 T
— Y
—] BUFFERS
] 1/0 BUFFERS
LATCHES 1] anD LaTCHES
DECODER
T —{ conTRoL
oE—| Locic —
AND 1/0g-1/107
WE TIMING DATA INPUTS/OUTPUTS
Ve O—»
Vgs O—»
0100-19
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ORDERING INFORMATION

64K E2PROMs

Device
Orter forgmzaton| ___PelSe _[Tammhcome, Pocses | Procesine
D|C|F1|F2(K G

X28C64DM-20 8192x8 L4 M |[200ns CMOS Standard
X28C64DM-25 8192x 8 L M |250ns CMOS Standard
X28C64DM 8192x8 L M |[300ns| CMOS Standard
X28C64DM-35 8192x 8 L] M [350ns CMOS Standard
X28C64DMB-20| 8192x8 L] M | 200 ns CMOS (883 Rev. C, Class B
X28C64DMB-25| 8192x8 . M | 250ns CMOS |883 Rev.C, Class B
X28C64DMB 8192x8 o M ([300ns CMOS [883 Rev. C, Class B
X28C64DMB-35| 8192x8 . M |350ns CMOS (883 Rev.C, Class B
X28C64FM-20 8192x8 L M |200ns| CMOS Standard
X28C64FM-25 8192x8 o M [250ns| CMOS Standard
X28C64FM 8192x 8 L M | 300ns CMOS Standard
X28C64FM-35 8192x 8 ° M |350ns| CMOS Standard
X28C64FMB-20| 8192x8 L M |200ns| CMOS |883Rev.C,ClassB
X28C64FMB-25| 8192x8 L] M |250ns CMOS (883 Rev.C, Class B
X28C64FMB 8192x8 L4 M [300ns CMOS (883 Rev. C, Class B
X28C64FMB-35| 8192x 8 L4 M ([350ns CMOS |883 Rev.C,Class B

Key:

t = Blank = Commercial = 0°C to +70°C

| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C
T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing

P = Plastic DIP

D = 28-Lead Cerdip

C = Side Braze

F1 = 28-Lead Ceramic Flat Pack for X2864A,

X2864B, X2864H and X28C64

F2 = Ceramic Flat Pack for X28256 and X28C256
K = 28-Pin Ceramic Pin Grid Array
J = J-Hook Plastic Leaded Chip Carrier
E = 32-Pad Ceramic Leadless Chip Carrier (Solder

Seal)

G = 32-Pad Ceramic Leadless Chip Carrier (Glass

Frit Seal)
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ORDERING INFORMATION
64K E2PROMSs (Continued)

{ = Industrial = —40°C to +85°C
M = Military = —55°C to +125°C
T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing

P = Plastic DIP

D = 28-Lead Cerdip

C = Side Braze

Device :
Order lorgnzaton|__ P09 [Tame Accems roces | Processno
C|F1|F2( K G
X28C64KM-20 8192x8 . M |200ns{ CMOS Standard
X28C64KM-25 8192x8 L4 M [250ns| CMOS Standard
X28C64KM 8192x8 . M ([300ns| CMOS Standard
X28C64KM-35 8192x8 ° M [350ns| CMOS Standard
X28C64KMB-20| 8192x8 L M |200ns; CMOS (883 Rev.C, Class B
X28C64KMB-25| 8192x8 o M |[250ns| CMOS |883 Rev.C, ClassB
X28C64KMB 8192x8 . M |300ns{ CMOS |883Rev.C,ClassB
X28C64KMB-35| 8192x8 o M [350ns| CMOS |883Rev.C,ClassB
X28C64EM-20 8192x8 M [200ns}] CMOS Standard
X28C64EM-25 8192x 8 M [250ns| CMOS Standard
X28C64EM 8192x8 M [300ns| CMOS Standard
X28C64EM-35 8192x8 M |350ns| CMOS Standard
X28C64EMB-20| 8192x8 M |200ns|{ CMOS |883 Rev.C,ClassB
X28C64EMB-25| 8192x8 M |[250ns| CMOS |883Rev.C,ClassB
X28C64EMB 8192x8 M [300ns| CMOS [883Rev.C,ClassB
X28C64EMB-35| 8192x8 M |350ns| CMOS |[883Rev.C,ClassB
Key:
+ = Blank = Commercial = 0°C to +70°C

F1 = 28-Lead Ceramic Flat Pack for X2864A,

X2864B, X2864H and X28C64
F2 = Ceramic Flat Pack for X28256 and X28C256
= 28-Pin Ceramic Pin Grid Array

K

J = J-Hook Plastic Leaded Chip Carrier
E = 32-Pad Ceramic Leadless Chip Carrier (Solder

Seal)

G = 32-Pad Ceramic Leadless Chip Carrier (Glass

Frit Seal)
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ORDERING INFORMATION
64K E2PROMS (Continued)

Device
Orist lorgmaton| P0G | emppciesn Procee | Proceesng
S|{P|D|C|F1|F2|K|J|E|G

X28C64GM-20 8192x 8 el M (200ns| CMOS Standard
X28C64GM-25 8192x 8 | M |250ns CMOS Standard
X28C64GM 8192x8 e M [300ns CMOS Standard
X28C64GM-35 8192x 8 | M |350ns CMOS Standard
X28C64GMB-20] 8192x8 e M [200ns CMOS |883 Rev. C, Class B
X28C64GMB-25| 8192x8 e[ M |250ns| CMOS |883Rev.C,ClassB
X28C64GMB 8192x8 e/ M (300ns| CMOS |883Rev.C,ClassB
X28C64GMB-35| 8192x8 el M [350ns| CMOS |883Rev.C,ClassB

Key:

t = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing

P = Plastic DIP
D = 28-Lead Cerdip
C = Side Braze

F1 = 28-Lead Ceramic Flat Pack for X2864A,
X2864B, X2864H and X28C64
F2 = Ceramic Flat Pack for X28256 and X28C256
K = 28-Pin Ceramic Pin Grid Array
J = J-Hook Plastic Leaded Chip Carrier
E = 32-Pad Ceramic Leadless Chip Carrier (Solder
Seal)
G = 32-Pad Ceramic Leadless Chip Carrier (Glass
Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. Foreign patents and additional patents pending.

LIFE RELATED POLICY

In situations where semiconductor component failure may endanger lifs, 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 fife support devices or systems.

1. Life support devices or syst are devices or syst 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. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION

28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D

1.490 (37.85)
1.435 (36.45)
e B e R e N o Y e B
) 0.610 (15.49)
0.500 (12.70)
| ] l
PN H LTI "I"
l 0.100(2.54)
1.300 (33 02) "l ™ 0.035(0.89)
_— J — o 0.225(5.72)
EATIN o 0.140(3.56)
0.200 (5.08) ” ” “ ” l
0.200(5.08) 0.060 (1.52)
0.125(3.18
(3.18) | 0.015(0.38)
. 0:070(1.78) _ 0.026(0.66)
0.110(2.79) & ! 0.030(0.76) ~ 0.014(0.36)
o0s0(z29) 1 | TYP. 0.055(1.40)

TYP. 0.018(0.46)
TYP. 0.018(0.46)

0.620(15.75)

0.590 (14.99)
TYP. 0.614(15.60)

| ]

L

TYP. 0.010(0.25)

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

HDI028
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PACKAGING INFORMATION
28-LEAD CERAMIC FLAT PACK TYPE F1

1.000£0.010 |
rPlN 1 INDEX
PIN1— 28
D-*—l s ———————
0.019 (0.48)
———— e ——————— |
| 0.015 (0.38)
———
| se————————— P
| e—————————— —_—_
0.740 (1 8.80) ——— ————————— |
MAX, 7 e ———— 0.050 (1.27) BSC
— T
——————
— ———
— —————— _[— 0.045 (1 R 4) MAX.
| s———————— ——————————
0.400 (10.16)
MAX.
0.006 (0.15)
| 0.003°(0.08) i 0.130 (3.30)
f o 4 T =] 0.090 (2.29)
0.370 (9.40) |
|’o.zso (6.35) 0.180 (4.57) _| 0.040 (1.02) |
TYP. 0.300 2 PLCS. MIN. 0.026 (0.66)

CAF028
NOTES:
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. CASE OUTLINE FOR X2864A, X2864B, X2864H AND X28C64
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PACKAGING INFORMATIO_N
28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K

® @
OB®®O O

|
'
1
|

@O Q00O 6
HOo0o0 6 6 6

;r ’i| |« 0.008 |
i 0.050
® 0.075 S NOTE: LEADS 4, 12, 18 &26
| £0.005 ) e
TP, - o.ozs
0.100 0.005
ALL LEADS 4 CORNERS _,0.090£0.010
(2.3420.25)
B PIN'1 INDEX v—*l 0.067 £0.005
0.01840.002
= ]
et
1
0.650£0.010
(16.51£0.25) [ —
oA
H LA
L_o.ssoto.o1o__J I, 0.180£0.005
(14.00%0.25) (457%0.13)

CKC028
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E

0.020 (0.51) x 45° REF.
i (0.51)

F

[ 0.107 (2.72)
0.077(1.96)
0.015(0.38)
" 0.003(0.08) " V"
0.055 (1.39)
0.045(1.14)
TYP. (4) PLCS.
A
Tt
.040 (1.02) x 45° REF.
‘J I‘»l L(—o 05)0(1 27yesc 0 0((13?Paé£5 .
0.028(0.71
0,022 (0.58) 32 PLCS:
| 0.458(11.63) 0.088(2.24) |
0.442(11.22) 0.050(1.27)
0.458(11.63) 0.120(3.05) _
0300 (7.62) =] 0.060(1.52)
) U e ——p—— _r_———_ dﬁ
0.400
(10.16)
0.560 (14.22)
0.540(13.71)
0.558 (14.17)
i )

32 1 PIN 1 INDEX CORNER —"

CEG032
NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. TOLERANCE: * 1% NLT +0.005 (0.127)
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PACKAGING INFORMATION

32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G

0.020 (0.51) x 45° REF.

B T

X_0.015(0.38)

0.015(0.38)
0.003(0.08)

0.055 (1.39)

0.045(1.14)
TYP. (4) PLCS.

L i

[0.107 (2.72)

0.077 (1.96)

R TYP.

1t o
—»l l«o 0s0(1.27)Bsc 0040 ((13:;)'2:‘)_:;; SO REF.
0.028(0.71) (32)PLCS
0.022(0.56) '
0.458 (11.63) 0.088(2.24)
0.442(11.22) 0.050 (1.27)
0.458 (11.63) 0.120 (3.05)
0300 (7.62)—~ 0.060 (1.52)
! ! - —
]
0.400
(10.16)
0.560 (14.22)
0.540(13.71)
0.558 (14.17)

32 1

NOTES:

“ZPIN 1 INDEX CORNER —”

CGG032

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)

2. TOLERANCE: +1% NLT +0.005 (0.127)

3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS
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Sales Offices

U.S. Sales Offices

Northeast Area

Xicor, Inc.

Montvale Executive Park

91 Montvale Avenue

Stoneham, Massachusetts 02180
Phone: 617/279-0220

Telex: 230322889

Fax: 617/279-1132

Southeast Area
Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 305/767-8010
TWX: 510-100-7141
Fax: 305/767-8912

Mid-Atlantic Area

Xicor, Inc.

Patriot Square

39 Mill Plain Road

Danbury, Connecticut 06810
Phone: 203/743-1701
Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, lllinois 60173
Phone: 312/490-1310
TWX: 910-997-3663

Fax: 312/490-0637

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor GmbH
Forsthausstrasse 1

D-8013 Haar bei Muenchen
West Germany

Phone: (49) 89/463089
Telex: 5213883

Fax: (49) 89/4605472

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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Commercial
256K Industrial

X28C256
X28C2561

32K x 8 Bit

Electrically Erasable PROM

FEATURES

¢ LOW Power CMOS
—60 mA Active Current Max.
—200 1A Standby Current Max.

© Fast Write Cycle Times
—64-Byte Page Write Operation
—Byte or Page Write Cycle: 5 ms Typical
—Complete Memory Rewrite: 2.5 Sec.

Typical
—Effective Byte Write Cycle Time: 78 us
Typical

e Software Data Protection

¢ End of Write Detection
—DATA Polling
—Toggle Bit

¢ Simple Byte and Page Write
—Single TTL Compatible WE Signal
—Internally Latched Address and Data
—Automatic Write Timing

e Upward Compatible with X2864A

e JEDEC Approved Byte-Wide Pinout

DESCRIPTION

The Xicor X28C256 is a 32K x 8 E2PROM, fabricated
with Xicor’s proprietary, high performance, floating gate
CMOS technology. Like all Xicor programmable non-
volatile memories the X28C256 is a 5V only device.
The X28C256 features the JEDEC approved pinout for
byte-wide memories, compatible with industry standard
RAMs.

The X28C256 supports a 64-byte page write operation,
effectively providing a 78 us/byte write cycle and en-
abling the entire memory to be typically written in less
than 2.5 seconds. The X28C256 also features DATA
Polling, a system software support scheme used to in-
dicate the early completion of a write cycle. In addition,
the X28C256 includes a user-optional software data
protection mode that further enhances Xicor's hard-
ware write protect capability.

Xicor E2PROMSs are designed and tested for applica-
tions requiring extended endurance. Data retention is
specified to be greater than 10 years.

PIN CONFIGURATIONS

PLASTIC PLCC
CERDIP PGA
FLAT PACK A A .A.. NC Vcc WE A ‘ @| 7o @. ™ @, vou @| o on
A1 ~ 28] Vec Ly at von N Ve o /o
A2 27 JWE As Y @ ) D),
A7[]3 26{ ] A3 S A A T A
% Qe =g o : ®" O en,® O
A 5 24 ] Ae A Y51 X28C256 ‘.... A3 A OF At
= I oo moeview T °° .°°
A []7 26 ho 33 " 0" e 8"
Azl: 8 Xx28c256 2 3‘10 Ne T3 A A7 Are WE Az
Aale 20I7CE 0o Y3} 3 © 0 0 @
Aol ] 10 wldvor N e b et 0067-21
oo L4 11 183 1106 110y WOz Vss NC 1/03 1104 1105
vo, ]2 17[Jvos 0067-2 PIN NAMES
o213 161104 Ao—A1a Address Inputs
w0 1/Qp-1/07 Data Input/Output
vesL{1e vos WE Write Enable
00671 CE Chip Enable
OE Output Enable
Vee +5V
Vss Ground
NC No Connect

©Xicor, 1988 Patents Pending

Characteristics subject to change without notice



X28C256, X28C256!

ABSOLUTE MAXIMUM RATINGS*
Temperature Under Bias

X28C256 ....oovviiieiiiinieieitieas —10°C to +85°C

X28C256].. ... vviiiiiiiiiiiiiias —65°C to +135°C
Storage Temperature .................... —65°C to +150°C
Voltage on any Pin with

RespecttoGround.................c0vuntn —1.0Vto +7V
D.C.Output Cument . .......oovvieitineiinnrnerennnns 5mA
Lead Temperature

(Soldering, 10 Seconds) ........ccoveiveeiirneennns 300°C

D.C. OPERATING CHARACTERISTICS

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

X28C256 Tp = 0°C to +70°C, Voo = +5V +10%, unless otherwise specified.
X28C2561 To = —40°C to +85°C, Voo = +5V +10%, unless otherwise specified.

Symbol Parameter Limits Units Test Conditions
Min. | Typ.()| Max.
Ico Ve Current (Active) mA |CE = OE = V;, WE = Vi
(TTL Inputs) All1/0’s = Open
Address Inputs = TTL Levels @ f = 5 MHz
Isg, Ve Current (Standby) mA [CE = Vjy, OE = V)L
(TTL Inputs) Al 1/O’s = Open, Other Inputs = V|4
Isg, Vg Current (Standby) 100 200 pA [CE =Vgc —0.3V,0E = V),
(CMOS Inputs) All1/O’s = Open, Other Inputs = V¢
I Input Leakage Current pA [ViN =GNDtoVge
Lo Output Leakage Current pA | Vour = GND to Voo, CE = Viy
VL) Input Low Voltage -1.0 \
Vi@ [ Input High Voltage 2.0 Vg +1.0( V
VoL Output Low Voltage V |loL=21mA
VoH Output High Voltage 2.4 V  |loy = —400 pA
POWER-UP TIMING
Symbol Parameter Max. Units
tpur® Power-Up to Read Operation 100 ps
tpuw® Power-Up to Write Operation 5 ms
CAPACITANCE T = 25°C,f = 1.0 MHz, Vg = 5V
Symbol Test Max. Units Conditions
Ci;0®) Input/Output Capacitance 10 pF Vijo = OV
CiN® Input Capacitance 6 pF VN = OV
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels{ OV to 3.0V CE OE WE Mode 170 Power
Input Bise and 10ns L L H Read Doyt Active
Fall Times L H L Write Din Active
'Tnlfn‘::‘;“g &ﬁp‘“ 1.5V H X X svtz?glt:‘yhﬁ;? High Z Standby
Output Load é:'i'— ﬁ)é(‘)ti g“d X L X Write Inhibit — —
X X H Write Inhibit — —

Notes: (1) Typical values are for Ty = 25°C and nominal supply voltage.
(2) V) min. and Viy max. are for reference only and are not tested.
(3) This parameter is periodically sampled and not 100% tested.
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A.C. CHARACTERISTICS

X28C256 Tp = 0°C to +70°C, Voc = +5V £10%, unless otherwise specified.
X28C256] Tpo = —40°C to +85°C, Voo = +5V +10%, unless otherwise specified.

Read Cycle Limits

X28C256-20 X28C256-25 X28C256 X28C256-35
Symbol Parameter X28C2561-20 | X28C2561-25 X28C2561 X28C2561-35 | Units
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
trc Read Cycle Time 200 250 300 350 ns
tce Chip Enable Access Time 200 250 300 350 ns
tAA Address Access Time 200 250 300 350 ns
toe Output Enable Access Time 80 100 100 100 ns
t.z# | CE Low to Active Output 0 0 0 0 ns
toLz® | OE Low to Active Output 0 0 0 ] ns
t4z® | CE High to High Z Output 0 50 0 50 0 50 0 50 ns
tonz® | OE High to High Z Output 0 50 0 50 0 50 0 50 ns
toH Output Hold from 0 0 0 0 ns
Address Change
Read Cycle
| thc >
ADDRESS )’( X X
- 0“‘ T .
CE T\ /S
N _/
— —
oF L—\\
. Vi
WE
l——t 7 —> tonz
—| to 7 [— — thz
HIGH Z
DATA 170 K~ DatAvALID
0067-4

Notes: (4) t z min. and to_z min. are shown for reference only, they are periodically characterized and are not tested.

(5) tyz max. and tonz max. are measured from the point when CE or OE return high (whichever occurs first) to the time
when the outputs are no longer driven. t4z min. and tonz min. are shown for reference only, they are periodically

characterized and are not tested.
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Write Cycle Limits
Symbol Parameter Min. Typ.(6) Max. Units
twe Write Cycle Time 5 10 ms
tas Address Setup Time 0 ns
tAH Address Hold Time 150 ns
tcs Write Setup Time 0 ns
tcH Write Hold Time 0 ns
tow CE Pulse Width 100 ns
toes OE High Setup Time 10 ns
toeH OE High Hold Time 10 ns
twp WE Pulse Width 100 ns
tweH WE High Recovery 200 ns
tov Data Valid 1 us
tos Data Setup 50 ns
tox Data Hold 10 ns
tow Delay to Next Write 10 s
teic Byte Load Cycle 1 100 ps

WE Controlled Write Cycle

ADDRESS [

——tas———>

4—tm———>|

t
CTANNN nine

<ol 7777
' 7

--—tog s~

/

SNN\NN\WV/iN Vg

toEH [t

—

DATA IN —m

<
-

N

wP

% N

_tov

\\V/ivan

| — typy ——

K

DATA VALID

- lns——-+‘<—lpu—>

HIGH Z

R

0067-5

Note: (6) Typical values are for T = 25°C and nominal supply voltage.
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E Controlled Write Cycle

g g | ———t sy ——>|

L S| D———— | 7
CE N 4 N
\ J*_tm»\xss,/,&?\_

| t—toes—m>| toeH |a—>

& 7Y ANNNNNNV/AN\Wwva
WE :———lcs——r‘ <—tcn->/ ‘ ,E

1,

XX AKX X XXX XK DATA VALID Mm

‘<—los——>l<—-|ou

DATA IN

HIGH Z

DATA OUT
0067-6

Page Write Cycle

(8) *ADDRESS X X X j X IMZXX
1o TXRKIIX_ XX [ X X[ wm ——

BYTEO  BYTET BYIEZ ~ BYIEn BYTE n#1 BYTEn+2
e twe——

0067-7

*For each successive write within the page write operation, Ag—A14 should be the same or
writes to an unknown address could occur.

Notes: (7) 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.

(8) 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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DATA Polling Timing Diagram(9)

s

soovess —m XRROX XK SN XX

WE-_\ '

N
tOEH tozs——
_ 1 — _
tow
vo; —+—on=x) g Dour =X
twe
0067-9
Toggle Bit Timing Diagram
® LV 2 U N VY A WY A W WY O
w ¥ -
toeH toEs le—
o YV U A W WY A W A W \.]' B
r——‘DW—»
Ve T TOE N N i N
twe
0067-8
*1/0g beginning and ending state will vary, depending upon actual twc.
SYMBOL TABLE
WAVEFORM INPUTS OUTPUTS
Must be Will be
steady steady
May change Will change
_ﬂ_ from Low to from Low to
High High
May change Will change
—“_ from High to from High to
Low Low
Don't Care: Changing :
M Changes State Not
Allowed Known
Center Line
L is High
Impedance

Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings.
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PIN DESCRIPTIONS

Addresses (Ag-A14)

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

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced.

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (1/09-1/07)
Data is written to or read from the X28C256 through
the 170 pins.

Write Enable (WE)
The Write Enable input controls the writing of data to
the X28C256.

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 2-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 X28C256 supports both
a CE and WE controlled write cycle. That is, the ad-
dress is latched by the falling edge of either CE or WE,
whichever occurs last. Similarly, the data is latched in-
ternally by the rising edge of either CE or WE, whichev-
er occurs first. A byte write operation, once initiated,
will automatically continue to completion, typically with-
in 5 ms.

Page Write Operation

The page write feature of the X28C256 allows the en-
tire memory to be written in 2.5 seconds. Page write
allows two to sixty-four bytes of data to be consecu-
tively written to the X28C256 prior to the commence-
ment of the internal programming cycle. The host can
- fetch data from another location within the system dur-
ing a page write operation (change the source ad-
dress), but the page address (Ag through A44) for each
subsequent valid write cycle to the part during this op-
eration 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 sixty-three bytes in the
same manner as the first byte was written. Each suc-
cessive byte load cycle, started by the WE HIGH to
LOW transition, must begin within 100 us of the falling
edge of the preceding WE. If a subsequent WE HIGH
to LOW transition is not detected within 100 ps, 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 cy-
cle time of 100 us.

Write Operation Status Bits
The X28C256 provides the user two write operation
status bits. These can be used to optimize a system
write cycle time. The status bits are mapped onto the
1/0 bus as shown in Figure 1.

Figure 1: Status Bit Assignment

vo [oplB]s]a]al2]1]o0
RESERVED

TOGGLE BIT
DATA POLLING

006710

DATA Polling (1/07)

The X28C256 features DATA Polling as a method to
indicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
X28C256, eliminating additional interrupt inputs or ex-
ternal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on /05 (i.e., write data =
Oxxx xxxx, read data = 1xxx o). Once the program-
ming cycle is complete, 1/07 will reflect true data. Note:
If the X28C256 is in the protected state and an illegal
write operation is attempted DATA Polling will not
operate.

Toggle Bit (1/0¢)

The X28C256 also provides another method for deter-
mining when the internal write cycle is complete. Dur-
ing the internal programming cycle 1/Og will toggle from
one to zero and zero to one on subsequent attempts to
read the device. When the internal cycle is complete
the toggling will cease and the device will be accessi-
ble for additional read or write operations.
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DATA POLLING 1/07
Figure 2a: DATA Polling Bus Sequence

LAST 4[[

WRITE ] j
wE

vIN
BN e N e W ey /e o
Vo | 5 X28C256
(r READY
Aog—A4q An X An X An X An X An L An X An
37

0067-11

Figure 2b: DATA Polling Software Flow

WRITE DATA

plementing the routine.

WRITES
COMPLETE?

SAVE LAST DATA
AND ADDRESS

READ LAST
ADDRESS

V0,
COMPARE?

X28C256
READY

0067-12

DATA Polling can effectively halve the time for writing
to the X28C256. The timing diagram in Figure 2a illus-
trates the sequence of events on the bus. The software
flow diagram in Figure 2b illustrates one method of im-
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THE TOGGLE BIT 1/0¢
Figure 3a: Toggle Bit Bus Sequence

1/0¢ *

Vo,

*Beginning and ending state of I/Og will vary.

HIGH z]f] { ™\ I\

X28C256
> READY
0067-13

Figure 3b: Toggle Bit Software Flow

LAST WRITE

LOAD ACCUM

FROMADDRN |~

COMPARE
ACCUM WITH
ADDR n

COMPARE
oK

YES

READY

0067-~14

The Toggle Bit can eliminate the software housekeep-
ing chore of saving and fetching the last address and
data written to a device in order to implement DATA
Polling. This can be especially helpful in an array com-
prised of multiple X28C256 memories that is frequently
updated. The timing diagram in Figure 3a illustrates the
sequence of events on the bus. The software flow dia-
gram in Figure 3b illustrates a method for testing the
Toggle Bit.
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HARDWARE DATA PROTECTION

The X28C256 provides three hardware features (com-
patible with X2864A) that protect nonvolatile data from
inadvertent writes.

® Noise Protection—A WE pulse less than 20 ns will
not initiate a write cycle.

® Default Voo Sense—All write functions are inhibited
when Vg is <3V.

® Write Inhibit—Holding either OE LOW, WE HIGH, or
CE HIGH will prevent an inadvertent write cycle
during power-on and power-off, maintaining data
integrity.

SOFTWARE DATA PROTECTION

The X28C256 offers a software controlled data protec-
tion feature. The X28C256 is shipped from Xicor with
the software data protection NOT ENABLED; that is,
the device will be in the standard operating mode. In
this mode data should be protected during power-up/-
down operations through the use of external circuits.
The host would then have open read and write access
of the device once Vg was stable.

The X28C256 can be automatically protected during
power-up and power-down without the need for exter-
nal circuits by employing the software data protection
feature. The internal software data protection circuit is
enabled after the first write operation utilizing the soft-
ware algorithm. This circuit is nonvolatile and will re-
main set for the life of the device unless the reset com-
mand is issued.

Once the software protection is enabled, the X28C256
is also protected from inadvertent and accidental writes
in the powered-on state. That is, the software algorithm
must be issued prior to writing additional data to the
device.

SOFTWARE ALGORITHM

Selecting the software data protection mode requires
the host system to precede data write operations by a
series of three write operations to three specific ad-
dresses. Refer to Figure 4a and 4b for the sequence.
The three byte sequence opens the page write window
enabling the host to write from one to sixty-four bytes
of data.(10) Once the page load cycle has been com-
pleted, the device will automatically be returned to the
data protected state.

Note: (10) Once the three byte sequence is issued it must be
followed by a valid byte or page write operation.
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SOFTWARE DATA PROTECTION

Figure 4a: Timing Sequence—Byte or Page Write

Vee J
o DATA AA 55

ADDRESS 5555  2AAA

A~
“—f/’\f\_/{—m/—_ﬁm_i /

A0
5555

]{}\—/7 (Vee)

f—— tyyc———f > WRITE
wrg'r(es we PROTECTED
N/
BYTE

OR
PAGE

0067-15

Figure 4b: Write Sequence for
Software Data Protection

Regardless of whether the device has previously been
protected or not, once the software data protected al-

WRITE DATA AA
TO
ADDRESS 5555

A 4
WRITE DATA 55

ADDRESS 2AAA

2
WRITE DATA AO

ADDRESS 5555

y
WRITE DATA XX

ANY ADDRESS

WRITE LAST BYTE
TO
LAST ADDRESS

4

AFTER tyc
RE~ENTERS DATA
PROTECTED STATE

BYTE/PAGE LOAD
ENABLED

0067-16

gorithm is used and data has been written, the
X28C256 will automatically disable further writes unless
another command is issued to cancel it. If no further
commands are issued the X28C256 will be write pro-
tected during power-down and after any subsequent
power-up.

Note: Once initiated, the sequence of write opera-
tions should not be interrupted.
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RESETTING SOFTWARE DATA PROTECTION

Figure 5a: Reset Software Data Protection Timing Sequence

[

[[

Vee JJ

DATA AA
ADDRESS 5555

=7

55
2AAA

5555

§5

2AAA

N aWalalalal
=h g

Pl

20 STANDARD
| —_—
5555 [4— 2twe = OPERATING

‘ '_{ ! MODE

0067-17

Figure 5b: Software Sequence to Deactivate
Software Data Protection

WRITE DATA AA
TO
ADDRESS 5555

WRITE DATA 55
TO

ADDRESS 2AAA

/

WRITE DATA 80
TO
ADDRESS 5555

)

WRITE DATA AA
TO
ADDRESS 5555

y

WRITE DATA 55
TO
ADDRESS 2AAA

/

WRITE DATA 20
TO
ADDRESS 5555

0067-18

In the event the user wants to deactivate the software
data protection feature for testing or reprogramming in
an E2PROM programmer, the following six step algo-
rithm will reset the internal protection circuit. After twc,
the X28C256 will be in standard operating mode.

Note: Once initiated, the sequence of write opera-
tions shouid not be interrupted.
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SYSTEM CONSIDERATIONS

Because the X28C256 is frequently used in large mem-
ory arrays it is provided with a two line control architec-
ture for both read and write operations. Proper usage
can provide the lowest possible power dissipation and
eliminate the possibility of contention where multiple
1/0 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 X28C256 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 1/0Os. 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 0.1 pF high fre-
quency ceramic capacitor be used between Vg and

GND at each device. Depending on the size of the ar-
ray, the value of the capacitor may have to be larger.

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

FUNCTIONAL DIAGRAM

—] X
—] BuFFeERs 256K-BIT
1 LarcHes E2PROM
1 aw ARRAY
Ag-A, | —] pECODER
ADDRESS
INPUTS ] I
— Y
T Brees 1] vosurrers
—4 “aro AND LATCHES
~—1 DECODER
&8 —1 conTROL
E —
g_e—- LOGIC —_—
o AND 1/0g-1/07
WE—] nmiNng | DATA INPUTS/OUTPUTS
Vee O—»
Vss O—»
0067-3
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Normalized Active Supply Current
vs. Ambient Temperature

Normalized Standby Supply Current
vs. Ambient Temperature

NORMALIZED Iee

1.4

Vcc =5.0v

1.2

0.8

0.6
=55

+25
AMBIENT TEMPERATURE (°C)

+125

0067-19

NORMALIZED Isp,

1.4

\ Vge=5.0V
1.2

1.0

0.8

0.6

‘=55 +25 +125

AMBIENT TEMPERATURE (°C)

0067-20
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ORDERING INFORMATION

256K E2PROMs
Device
order |organiato i g Mo i i
PIDIC|IF1iF2|K|J|E|G
X28C256P-20 | 32768 x 8 ° T 200 ns CMOS Standard
X28C256P-25 | 32768x 8 L T 250 ns CMOS Standard
X28C256P 32768 x 8 ° T 300 ns CMOS Standard
X28C256P-35 | 32768x8 L T 350 ns CMOS Standard
X28C256PI-20| 32768 x8 . [ 200 ns CMOS Standard
X28C256PI-25| 32768x8 L ! 250 ns CMOS Standard
X28C256P! 32768 x 8 . | 300 ns CMOS Standard
X28C256PI-35| 32768 x 8 o | 350 ns CMOS Standard
X28C256D-20 | 32768 x8 L4 T 200 ns CMOS Standard
X28C256D-25 | 32768 x 8 . T 250 ns CMOS Standard
X28C256D 32768 x 8 ° T 300 ns CMOS Standard
X28C256D-35 | 32768 x 8 o T 350 ns CMOS Standard
X28C256DI-20| 32768 x 8 ® | 200ns | CMOS Standard
X28C256DI-25| 32768 x8 ° | 250 ns CMOS Standard
X28C256DI 32768 x 8 . [ 300 ns CMOS Standard
X28C256DI-35| 32768 x8 . 1 350 ns CMOS Standard
X28C256F-20 32768 x 8 L4 T 200 ns CMOS Standard
X28C256F-25 | 32768x8 o T 250 ns CMOS Standard
X28C256F 32768 x 8 U T 300 ns CMOS Standard
X28C256F-35 | 32768 x 8 o T 350 ns CMOS Standard
Key:

C = Side Braze
X2864H
X28C256

Seal)

1 = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing
P = 28-Lead Plastic DIP
D = 28-Lead Cerdip

K = 28-Pin Ceramic Pin Grid Array
J = 32-Lead J-Hook Plastic Leaded Chip Carrier
E = 32-Pad Ceramic Leadless Chip Carrier (Solder

F1 = Ceramic Flat Pack for X2864A, X2864B and
F2 = 28-Lead Ceramic Flat Pack for X28256 and

G = Ceramic Leadless Chip Carrier (Glass Frit Seal) k
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ORDERING INFORMATION

256K E2PROMS (Continued)
Device
order organizaton ot g Mool i o
C |F1|F2| K E|G
X28C256FI-20 | 32768 x8 L] | 200 ns CMOS Standard
X28C256FI-25| 32768x8 L] | 250 ns CMOS Standard
X28C256F| 32768 x 8 ° | 300 ns CMOS Standard
X28C256F1-35) 32768 x8 o | 350 ns CMOS Standard
X28C256K-20 | 32768 x8 L] T 200 ns CMOS Standard
X28C256K-25 | 32768x 8 o T 250 ns CMOSs Standard
X28C256K 32768 x 8 . T 300 ns CMOS Standard
X28C256K-35 | 32768 x 8 L] T 350 ns CMOS Standard
'X28C256KI-20| 32768 x 8 . | 200 ns CMOS Standard
X28C256KI-25] 32768 x 8 . | 250 ns CMOSs Standard
X28C256KI 32768 x 8 L] | 300 ns CMOS Standard
X28C256KI-35| 32768 x 8 . 1 350 ns CMOS Standard
X28C256J-20 32768 x 8 T 200 ns CMOS Standard
X28C256J-25 32768 x 8 T 250 ns CMOS Standard
X28C256J 32768 x 8 T 300 ns CMOS Standard
X28C256J-35 | 32768 x 8 T 350 ns CMOS Standard
X28C256J1-20 | 32768 x8 I 200 ns CMOS Standard
X28C256J1-25 | 32768 x8 | 250 ns CMOS Standard
X28C256J1 32768 x 8 1 300 ns CMOS Standard
X28C256J1-35 | 32768 x8 | 350 ns CMOS Standard
Key:

1 = Blank = Commercial = 0°C to +70°C

| = Industrial = —40°C to +85°C
M = Military = —55°C to +125°C
T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing

P = 28-Lead Plastic DIP
D = 28-Lead Cerdip
C = Side Braze

F1 = Ceramic Flat Pack for X2864A, X2864B and

X2864H

F2 = 28-Lead Ceramic Flat Pack for X28256 and

X28C256

K = 28-Pin Ceramic Pin Grid Array
J = 82-Lead J-Hook Plastic Leaded Chip Carrier
E = 32-Pad Ceramic Leadless Chip Carrier (Solder

Seal)

G = Ceramic Leadless Chip Carrier (Glass Frit Seal)
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ORDERING INFORMATION

256K E2PROMS (Continued)

Device

order |organzation bt o Moo i ook

S|{PID|C[FI{F2lK|J|E{G

X28C256E-20 | 32768 x 8 . T 200 ns CMOS Standard
X28C256E-25 | 32768 x8 ° T 250 ns CMOS Standard
X28C256E 32768 x 8 . T 300 ns CMOS Standard
X28C256E-35 | 32768 x 8 . T 350 ns CMOSs Standard
X28C256EI-20| 32768 x 8 . I 200 ns CMOS Standard
X28C256Ei-25| 32768 x 8 L I 250 ns CMOS Standard
X28C256E! 32768x 8 o | 300 ns CMOSs Standard
X28C256El-35| 32768 x8 J I 350 ns CMOS Standard

Key:

T = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°Cto +125°C

T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing
P = 28-Lead Plastic DIP
D = 28-Lead Cerdip
C = Side Braze
F1 = Ceramic Flat Pack for X2864A, X2864B and
X2864H

F2 = 28-Lead Ceramic Flat Pack for X28256 and
X28C256
K = 28-Pin Ceramic Pin Grid Array
J = 32-Lead J-Hook Plastic Leaded Chip Carrier
E= gZ-FI’)ad Ceramic Leadless Chip Carrier (Solder
eal
G = Ceramic Leadless Chip Carrier (Glass Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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, 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 syst: are devices or 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. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION

28-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P

1.460 (37.08)

1.400 (35.56)

B S s T e S v N e Y e e e O s s Y Y N o N |

PIN 1 INDEX—>~O

D 0.550(13.97)
0.510(12.95)

YR [ S
0.085(2.16)

| 1.300(33.02)
REF.

I ™ 0.040(1.02)

I 0.160 (4.06)
SEATING

PLANE _0.125 (3.17)
0.150(3.81) [ |

0.125(3.17) ‘ 0.030(0.76)

© o 0.110(2.79)
- 0.090 (2.29)

. 0.062(1.57)
0.050(1.27)

0.610(15.49)
<« 2:619(15.49)
l 0.590 (14.99) ‘l

TYP. 0.010(0.25)

0.015(0.38)

‘l l 0.020(0.51)
. 0:020(0.51)
0.016(0.41)

PPI028

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

2-160



X28C256, X28C2561

PACKAGING INFORMATION

28-LLEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D

1.490 (37.85)
1.435 (36.45)

10

o T e O o N

0.610(15.49)

0.500(12.70)
S i o o iy e o
1.300 (33.02) . 0.100(2.54)
. . |
Ay = 0.035(0.89)
SEATING L _ ] I 0.225 (5.72)
EATING 0.140 (3.56)
0.200 (5.08)
et S 0.060 (1.52)
0.125(3.18) | 0015(038)
. 0.070(1.78) __H 0.026 (0.66)
0.110(2.79) : 0.030(0.76) 0.014(0.36)
0.090 (2.29) - = TYP. 0.055(1.40) TYP. 0.018 (0.46)
TYP. 0.018 (0.46)
0.620 (15.75)
0.590 (14.99)
TYP. 0.614 (15.60)
] 1

TYP. 0.010(0.25)

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

HDI028
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PACKAGING INFORMATION
28-LEAD CERAMIC FLAT PACK TYPE F2

1.000£0.010 |
I—Pm 1 INDEX
PIN 1— 28
o ——
‘ 0.019 (0.48)
————————— —
| 0.015 (0.38)
—————————
| S———————— _T
———— | ——————————
| see———————— e ———————
M. =] ==———‘=='_L—o.oso (1.27) BSC
—————1 —
| ——————— _f_
——1
—— ————u
———— __L— 0.045 (1.14) MAX.
c———————— M———————
0.440 (11.18)
MAX.
I g.ggg (g.;g) 0.130 Tgs 30)
f e : = 2V 0.090 (2.29)
0.370 (9.40)
l‘“o.zso (635) ™ 0.180 (4.57) 0.040 (1.02) _}
TYP.0.300 2 PLCS. |~ MIN. 0.026 (0.66)

CFF028
NOTES:
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2, CASE OUTLINE FOR X28256 AND X28C256
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PACKAGING INFORMATION

CHONCRONGN®)

@
@
)

®
ORGEORONE

HOoO0e e 6

® @—
| | +0.005
TYP. L’ "I 0.075 E
0.100 +0.005
ALL LEADS 4 CORNERS
l—— PIN 1 INDEX
1=

0.650£0.010
(16.51£0.25)

L— 0.550£0.010 _________,I

(14.00%0.25)

0.075

r----A

28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K

! |- 0.008 |
(b:ﬂ:l 0.050
- =1

Loo-_ A

NOTE: LEADS 4,12,18 &26

0.09010.010

(2.34%0.25)

[TTTY

0.067%0.005
0.018£0.002

'—f

\d
>

Y
>

I

0.180%0.005
(4.57£0.13)

CKCo028

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
32-LEAD PLASTIC LEADED CHIP CARRIER PACKAGE TYPE J

-

<~— 0.420 (10.67) —]

< 0.045 (1.14) x 45°
0.495 (12.57)

0.485 (12.32)
TYP. 0.490 (12.45)
0.453(11.51)

0.447 (11.35)
TYP. 0.450 (11.43)

0.050 (1.27) TYP.

“f 0.021(0.53)
0.013(0.33)
TYP. 0.017 (0.43)

SEATING PLANE—|
£0.004 LEAD
CO = PLANARITY

0.015(0.38) |

0.095 (2.41)
0.060(1.52)

0.140 (3.56)

0.100(2.45) |
TYP. 0.136 (3.45)

NOTES:

0.300(7.62) 0.048(1.22)
REF. B 0.042(1.07)
| M L— 1
d en1/ i 0.595(15.11) T~
C 0.585 (14.86)
0 5 TYP. 0.590 (14.99)
O ¥ 0.553 (14.05)
= ] 5| 0.547(13.89)
O 3 5 | e 0.550(13.97)
O [, 0:400 per,
0 5 (10.16)
C F ig
[ T

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. DIMENSIONS WITH NO TOLERANCE FOR REFERENCE ONLY

PJG032
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PACKAGING INFORMATION

32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPEE

0.020(0.51) x 45° REF.
r (0.51)

=T
[0.107(2.72)
0.077 (1.96)
0.015 (0.38)
" 0.003(0.08) " "
0.055 (1.39)
0.045 (1.14)
X_0.015 (0.38) TYP.(4) PLCS.
Ly
b ¥ 0.040(1.02) x 450 ReF.
+| Lo.oso(1.27)Bsc 04 ((3),%323. R
L 0028(071) 0 o
0.022 (0.56) :
| 0.458(11.63) 0.088 (2.24)

0.442(11.22)
| 0.458(11.63)

|<—0.300_(7.62)—>l

321

NOTES:

0.050 (1.27) |
0.120(3.05) _
0.060 (1.52)

0.560 (14.22)
0.540(13.71)

0.558 (14.17)

L

*PIN 1 INDEX CORNER — "

CEG032

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)

2. TOLERANCE: = 1% NLT +0.005 (0.127)
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Sales Offices

U.S. Sales Offices

Northeast Area

Xicor, Inc.

Montvale Executive Park

91 Montvale Avenue

Stoneham, Massachusetts 02180
Phone: 617/279-0220

Telex: 230322889

Fax: 617/279-1132

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 305/767-8010
TWX: 510-100-7141
Fax: 305/767-8912

Mid-Atlantic Area

Xicor, Inc.

Patriot Square

39 Mill Plain Road

Danbury, Connecticut 06810
Phone: 203/743-1701
Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, lllinois 60173
Phone: 312/490-1310
TWX: 910-997-3663

Fax: 312/490-0637

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor, Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor, GmbH
Forsthausstrasse 1

D8013 Haar bei Muenchen
West Germany

Phone: 49.8946.3089
Telex: 8415213883

Fax: 49.89.460.5472

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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isor
®

256K Military

X28C256M

32K x 8 Bit

Electrically Erasable PROM

FEATURES

¢ LOW Power CMOS
—60 mA Active Current Max.
—200 pA Standby Current Max.

® Fast Write Cycle Times
—64-Byte Page Write Operation
—Byte or Page Write Cycle: 5 ms Typical
—Complete Memory Rewrite: 2.5 Sec.

Typical
—Effective Byte Write Cycle Time: 78 us
Typical v

¢ Software Data Protection

® End of Write Detection
~DATA Polling
—Toggle Bit

o Simple Byte and Page Write
—Single TTL Compatible WE Signal
—Internally Latched Address and Data
—Automatic Write Timing

® Upward Compatible with X2864A

¢ JEDEC Approved Byte-Wide Pinout

DESCRIPTION

The Xicor X28C256 is a 32K x 8 E2PROM, fabricated
with Xicor’s proprietary, high performance, floating gate
CMOS technology. Like all Xicor programmable non-
volatile memories the X28C256 is a 5V only device.
The X28C256 features the JEDEC approved pinout for
byte-wide memories, compatible with industry standard
RAMs.

The X28C256 supports a 64-byte page write operation,
effectively providing a 78 us/byte write cycle and en-
abling the entire memory to be typically written in less
than 2.5 seconds. The X28C256 also features DATA
Polling, a system software support scheme used to in-
dicate the early completion of a write cycle. In addition,
the X28C256 includes a user-optional software data
protection mode that further enhances Xicor's hard-
ware write protect capability.

Xicor E2PROMs are designed and tested for applica-
tions requiring extended endurance. Data retention is
specified to be greater than 10 years.

PIN CONFIGURATIONS

CERDIP
FLAT PACK PGA
[\ | A7 Atz Au NC Voe WE A
A v w0 W05 /05 /o
v e EEE T
ars 26} Ass :: ; 3 :: ®|/°n An @VSS /04 /07
as]e 2517 A P D an Nk E e
As[]s 2] As n Gt - ne ® P ®
As [ An ab X28C256 o 0" o™ = g
a7 2 oE G (TOP VIEW) -
X28C256 - As A2 Vee Ay Ag
A2[]s 21 [JAw Ao )73 cE ® 0 @
Ay [: 9 20 :l CE NC )32 1107 Ag Ay Ay WE Ayz
A0 19 [ vor 10 I} I = 4 70 ®© 0 0 ® &
1100 ] 11 1873 w0 i pist el dp bt bt oot 0065-21
1oy [ 12 17 :] 1/0s V01 /02 Vss NC /O3 /04 1105
1oz} 13 16 ] 104 0065-2 PIN NAMES
v [; 14 15[ vo. Ag-A14 Address Inputs
ss M 1/Qp-1/07 Data Input/Output
0065-1 WE Write Enable
CE Chip Enable
OE Output Enable
Vee +5V
Vssg Ground
NC No Connect

©Xicor, 1988 Patents Pending

Characteristics subject to change without notice
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ABSOLUTE MAXIMUM RATINGS*

Temperature UnderBias.................. —65°C to +135°C
Storage Temperature .................... —65°C to +150°C
Voltage on any Pin with
RespecttoGround........................ —1.0Vto +7V
D.C.OutputCurrent............cooviiievivirennenn.. 5mA
Lead Temperature
(Soldering, 10Seconds) ..........coevviernivannann, 300°C

D.C. OPERATING CHARACTERISTICS

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

Ta = —55°Cto +125°C, Voo = +5V £10%, unless otherwise specified.

Symbol Parameter Limits Units Test Conditions
Min. | Typ.(1)| Max.
Icc Vg Current (Active) mA |CE = OE = V), WE = V|4
(TTL Inputs) Alil1/0’s = Open
Address Inputs = TTL Levels @ f = 5 MHz
IsB, Vg Current (Standby) mA |CE = V|4, OE = V.
(TTL Inputs) Alll/O’s = Open
Other Inputs = V)4
IsB, Vg Current (Standby) 100 wA |CE = Voo — 0.3V, 0E = V),
(CMOS Inputs) Alll/O’s = Open
Other Inputs = Voo
I Input Leakage Current 10 pA | Vin = GND to Vo
Lo Output Leakage Current 10 pA | Vour = GNDto Vg, CE = Vi
ViL@ | Input Low Voltage —1.0 0.8 Vv
V4@ | Input High Voltage 20 Ve +1.0( V
VoL Output Low Voltage 0.4 V lloL=21mA
VoH Output High Voltage 2.4 V | loy = —400 pA
POWER-UP TIMING
Symbol Parameter Max. Units
trur®@ Power-Up to Read Operation 100 us
tpuw(® Power-Up to Write Operation 5 ms
CAPACITANCE Tp = 25°C,f = 1.0 MHz, Vg = 5V
Symbol Test Max. Units Conditions
Ci/0® Input/Output Capacitance 10 pF Viyo = OV
CN® Input Capacitance 6 pF ViN = 0V
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels| 0V to 3.0V CE OE WE Mode I/0 Power
Input Rise and 10ns L L H Read Dout Active
Fall Times L H L Write DiN Active
Input and Output i
g 1.5V H X X Standby and High Z Standby
Timing Levels Write Inhibit
Output Load 1 TTL Gate and X L X Write Inhibit — —
CL = 100 pF - —
X X H Write Inhibit — —

Notes: (1) Typical values are for Tp = 25°C and nominal supply voltage.
(2) VL min. and V|4 max. are for reference only and are not tested.

(3) This parameter is periodically sampled and not 100% tested.
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A.C. CHARACTERISTICS
Ta = —55°Cto +125°C, Voo = +5V +10%, unless otherwise specified.

Read Cycle Limits
Symbol| Parameter X28C256M-20 | X28C256M-258 | X28C256M | X28C256M-35 Units
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
trc Read Cycle Time 200 250 300 350 ns
tce Chip Enable Access Time 200 250 300 350 ns
tAA Address Access Time 200 250 300 350 ns
toe Output Enable Access Time 80 100 100 100 ns
t72(4) | CE Low to Active Output 0 0 0 0 ns
toLz4 | OE Low to Active Output 0 0 0 0 ns
thz® | CE High to High Z Output 0 50 ] 50 0 50 0 50 ns
tonz(® | OE High to High Z Output 0 50 0 50 0 50 0 50 ns
toH Output Hold from 0 0 0 0 ns
Address Change
Read Cycle
|« the >
ADDRESS ){( X X
- '\.: o
—
CE _"'_\\ //
ﬁ'u: }
OE \ v
. [
WE
| ——tLz— tonz
—»| torz | thz
DATA1/0 —22 K DATA VALID
0065-4

Notes: (4) t z min. and topz min. are shown for reference only, they are periodically characterized and are not tested.

(5) thz max. and tonz max. are measured from the point when CE or OE return high (whichever occurs first) to the time
when the outputs are no longer driven. tyz min. and tonz min. are shown for reference only, they are periodically
characterized and are not tested.
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Write Cycle Limits
Symbol Parameter Min. Typ.(6) Max. Units
twc Wirite Cycle Time 5 10 ms
tas Address Setup Time 0 ns
tAH Address Hold Time 150 ns
tcs Write Setup Time 0 ns
tcH Write Hold Time 0 ns
tcw CE Pulse Width 100 ns
toes OE High Setup Time 10 ns
toeH OE High Hold Time 10 ns
twp WE Pulse Width 100 ns
twPH WE High Recovery 200 ns
tov Data Valid 1 us
tps Data Setup 50 ns
toH Data Hold 10 ns
tow Delay to Next Write 10 us
teLc Byte Load Cycle 1 100 us

WE Controlled Write Cycle

ADDRESS

CJANNN ing

-

(7 >
wC »

4————“5—»1—‘»1-——»‘

N TTT7TI T
l 74

L L

DATA IN —@Z@(
DATA OUT m

&jy“\_

HIGH Z

- (os-——bl<——|m.1 e

& 7% AAANNNNN/i\ V7
t—loes—P toEH |-t
wE NG )
| —— typy ———>]
| tov WPH
DATA VALID

R

0065-5

Note: (6) Typical values are for Ta = 25°C and nominal supply voltage.

2-170




X28C256M

CE Controlled Write Cycle
ADDRESS M
<t | ety —— >
<———I¢w-——>
cE o P4 Sy—\
——twen ——b
«—logs—» toEH |t-—

ok 7y —_—y==r

——tcs—| «‘cn-j (F
W \ I rad
<——toy—3]
oara i SO SN s :FXZZZ][XXZXZ

€———tpg | —1pH

HIGH Z

DATA OUT
0065-6

Page Write Cycle

L I7//// G /A /G | 7 /A /[
_\_M_J%MMDL_

w —{: twph 7 w — :F M
(8) *ADDRESS X X X JI:D( X X /IMEX

7

C
o RRRERRXX_ XXX X X[ ustome y—r—
BYTEO  BYTE1 BYTEZ ~~ BYTEn BYTE n+1 BYTE n+2
twe

0065-7

*For each successive write within the page write operation, Ag—~A44 should be the same or
writes to an unknown address could occur.

Notes: (7) 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.
(8) 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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DATA Polling Timing Diagram(9)

ADDRESS An QRO an QXN WOOXX_ An XXXXXXX

&) TN/
-W—E ———\ r D o N
toen toes—
tow
1/07 =——t—{ Din=X ) Doyt =X — Doyy =X
twe
0065~8
Toggle Bit Timing Diagram
& S\ S
L " -
toen o togs |—
% N Y e U VY A WY A WY
4——t0w—>
Voo T WIS i~
twe
0065-8
* 1/0g beginning and ending state will vary, depending upon actual twc.
SYMBOL TABLE
WAVEFORM INPUTS OUTPUTS
Must be Will be
steady steady
May change Will change
ﬁ_ from Low to from Low to
High High
May change Will change
—“_ from High to from High to
Low Low
Don't Care: Changing :
m Changes State Not
Allowed Known
Center Line
M N/A is High
Impedance

Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings.

2172



X28C256M

PIN DESCRIPTIONS

Addresses (Ag—A14)
The Address inputs select an 8-bit memory location
during a read or write operation.

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced.

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (1/09-1/07)
Data is written to or read from the X28C256 through
the 1/0 pins.

Write Enable (WE)
The Write Enable input controls the writing of data to
the X28C256.

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 2-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 X28C256 supports both
a CE and WE controlled write cycle. That is, the ad-
dress is latched by the falling edge of either CE or WE,
whichever occurs last. Similarly, the data is latched in-
ternally by the rising edge of either CE or WE, whichev-
er occurs first. A byte write operation, once initiated,
will automatically continue to completion, typically with-
in 5 ms.

Page Write Operation

The page write feature of the X28C256 allows the en-
tire memory to be written in 2.5 seconds. Page write
allows two to sixty-four bytes of data to be consecu-
tively written to the X28C256 prior to the commence-
ment of the internal programming cycle. The host can
fetch data from another location within the system dur-
ing a page write operation (change the source ad-
dress), but the page address (Ag through A44) for each
subsequent valid write cycle to the part during this op-
eration 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 sixty-three bytes in the
same manner as the first byte was written. Each suc-
cessive byte load cycle, started by the WE HIGH to
LOW transition, must begin within 100 ps of the falling
edge of the preceding WE. If a subsequent WE HIGH
to LOW transition is not detected within 100 us, 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 cy-
cle time of 100 us.

Write Operation Status Bits
The X28C256 provides the user two write operation
status bits. These can be used to optimize a system
write cycle time. The status bits are mapped onto the
1/0 bus as shown in Figure 1.

Figure 1: Status Bit Assignment

vo [op[8]5[4JaJ2]1]0]
RESERVED |

L———» TOGGLE BIT
DATA POLLING

0065-10

DATA Polling (1/07)

The X28C256 features DATA Polling as a method to
indicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
X28C256, eliminating additional interrupt inputs or ex-
ternal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on 1/07 (i.e., write data =
0xxx xxxx, read data = 1xxx ). Once the program-
ming cycle is complete, |/07 will reflect true data. Note:
if the X28C256 is in the protected state and an illegal
write operation is attempted DATA Polling will not
operate.

Toggle Bit (1/0g)

The X28C256 also provides another method for deter-
mining when the internal write cycle is complete. Dur-
ing the internal programming cycle 1/0g will toggle from
one to zero and zero to one on subsequent attempts to
read the device. When the internal cycle is complete
the toggling will cease and the device will be accessi-
ble for additional read or write operations.
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DATA POLLING 1/07
Figure 2a: DATA Polling Bus Sequence

LAST ([

e _/ )
eV aVaVaVe A WaVs
T TINT
vo, - HIGH Z f il
Y, L\ /]C‘\_J"‘/mL

|, x2ec288
Ir READY
Ao—-A An An An An An An An
wm X owm X X~ X [~ X
0065-11
Figure 2b: DATA Polling Software Flow DATA Polling can effectively halve the time for writing

to the X28C256. The timing diagram in Figure 2a illus-
trates the sequence of events on the bus. The software
flow diagram in Figure 2b illustrates one method of im-
plementing the routine.

WRITE DATA

WRITES
COMPLETE? NO

YES

SAVE LAST DATA
AND ADDRESS

y

READ LAST
ADDRESS

110y
COMPARE?

X28C256
READY

0065-12
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THE TOGGLE BIT 1/0¢
Figure 3a: Toggle Bit Bus Sequence

vo :)_/'TV'V“ /\ HIGH 2 N L
N | S AV / J [, x2sc2se
READY

*Beginning and ending state of 1/Og will vary.

0065-13

Figure 3b: Toggle Bit Software Flow

LAST WRITE

y

LOAD ACCUM

FROMADDRN [

COMPARE
ACCUM WITH
ADDR n

COMPARE
oK

YES

READY

NO

0065-14

The Toggle Bit can eliminate the software housekeep-
ing chore of saving and fetching the last address and
data written to a device in order to implement DATA
Polling. This can be especially helpful in an array com-
prised of multiple X28C256 memories that is frequently
updated. The timing diagram in Figure 3a illustrates the
sequence of events on the bus. The software flow dia-
gram in Figure 3b illustrates a method for testing the
Toggle Bit.
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HARDWARE DATA PROTECTION

The X28C256 provides three hardware features (com-
patible with X2864A) that protect nonvolatile data from
inadvertent writes.

® Noise Protection—A WE pulse less than 20 ns will
not initiate a write cycle.

® Default Voc Sense—All write functions are inhibited
when Vg is <3V.

® Write Inhibit—Holding either OE LOW, WE HIGH, or
CE HIGH will prevent an inadvertent write cycle
during power-on and power-off, maintaining data
integrity.

SOFTWARE DATA PROTECTION

The X28C256 offers a software controlled data protec-
tion feature. The X28C256 is shipped from Xicor with
the software data protection NOT ENABLED; that is,
the device will be in the standard operating mode. In
this mode data should be protected during power-up/-
down operations through the use of external circuits.
The host would then have open read and write access
of the device once V¢ was stable.

The X28C256 can be automatically protected during
power-up and power-down without the need for exter-
nal circuits by employing the software data protection
feature. The internal software data protection circuit is
enabled after the first write operation utilizing the soft-
ware algorithm. This circuit is nonvolatile and will re-
main set for the life of the device unless the reset com-
mand is issued.

Once the software protection is enabled, the X28C256
is also protected from inadvertent and accidental writes
in the powered-on state. That is, the software algorithm
must be issued prior to writing additional data to the
device.

SOFTWARE ALGORITHM

Selecting the software data protection mode requires
the host system to precede data write operations by a
series of three write operations to three specific ad-
dresses. Refer to Figure 4a and 4b for the sequence.
The three byte sequence opens the page write window
enabling the host to write from one to sixty-four bytes
of data.(10) Once the page load cycle has been com-
pleted, the device will automatically be returned to the
data protected state.

Note: (10) Once the three byte sequence is issued it must be
followed by a valid byte or page write operation.
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SOFTWARE DATA PROTECTION
Figure 4a: Timing Sequence—Byte or Page Write

Vee J
DATA AA

55 A0

ADDRESS 5555 2AAA 5555

=R~
=~

e <tgy.c MAX rtnd

WRITES j—— twc
oK

[ v
]}-\_/—(oc)

[———» WRITE

PROTECTED

R

BYTE
OR
PAGE

0065-15

Figure 4b: Write Sequence for
Software Data Protection

Regardless of whether the device has previously been

WRITE DATA AA
TO
ADDRESS 5555

A 4

WRITE DATA 55

T0
ADDRESS 2AAA

A 4

WRITE DATA AO
TO
ADDRESS 5555

y

BYTE/PAGE LOAD
ENABLED

WRITE DATA XX
TO
ANY ADDRESS

WRITE LAST BYTE
T0
LAST ADDRESS

A 4

AFTER tyc
RE-ENTERS DATA
PROTECTED STATE

0065-16

power-up.

protected or not, once the software data protected al-
gorithm is used and data has been written, the
X28C256 will automatically disable further writes unless
another command is issued to cancel it. If no further
commands are issued the X28C256 will be write pro-
tected during power-down and after any subsequent

Note: Once initiated, the sequence of write opera-
tions should not be interrupted.
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RESETTING SOFTWARE DATA PROTECTION

Figure 5a: Reset Software Data Protection Timing Sequence

(13

Vee i] )3
DATA AA 55 ) AA 55 20 T
ADDRESS 5555 2AAA 5555 5555 28AA 5555 ztwe > Sp‘é';‘,’\‘#.’?.%

N aVaaWalal
AVAVAVAVAWAT s m—

[ MODE
I

0065-17

Figure 5b: Software Sequence to Deactivate
Software Data Protection

WRITE DATA AA
TO
ADDRESS 5555

WRITE DATA 55
T0
ADDRESS 2AAA

/

WRITE DATA 80
TO
ADDRESS 5555

\

WRITE DATA AA
TO
ADDRESS 5555

WRITE DATA §5
T0
ADDRESS 2AAA

WRITE DATA 20
TO
ADDRESS 5555

0065-18

In the event the user wants to deactivate the software
data protection feature for testing or reprogramming in
an E2PROM programmer, the following six step algo-
rithm will reset the internal protection circuit. After twg,
the X28C256 will be in standard operating mode.

Note: Once initiated, the sequence of write opera-
tions should not be interrupted.
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SYSTEM CONSIDERATIONS

Because the X28C256 is frequently used in large mem-
ory arrays it is provided with a two line control architec-
ture for both read and write operations. Proper usage
can provide the lowest possible power dissipation and
eliminate the possibility of contention where multiple
/0 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 X28C256 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 I/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 0.1 pF high fre-
quency ceramic capacitor be used between Vgc and

GND at each device. Depending on the size of the ar-
ray, the value of the capacitor may have to be larger.

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

FUNCTIONAL DIAGRAM

] X
] BUFFERS 256K-BIT
] Latches F—]  E2PROM
: AND ARRAY
Ag-Ay4 | —] DECODER
ADDRESS | ]
INPUTS ] T
— Y
o Srees | vosurrers
— AND AND LATCHES
—] DECODER .
&E —1 CONTROL
gé_ LOGIC [ SRR
WE AND 1/0p-1/07
WE TIMING DATA INPUTS/OUTPUTS
Vec O—»
Vss O—»

00653
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Normalized Active Supply Current
vs. Ambient Temperature

Normalized Standby Supply Current
vs. Ambient Temperature

NORMALIZED I

1.4

Ve =5.0V

1.2

1.0

0.8

0.6
=55

+25 +125
AMBIENT TEMPERATURE (°C)

0065-19

NORMALIZED lsg,

1.4

2N\

Ve =5.0V

0.8

0.6
=55

+25

+125

AMBIENT TEMPERATURE (°C)

0065-20
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ORDERING INFORMATION

256K E2PROMSs

Device .
Order Organization Package Temp. Ac.cess Process Processing
Number Range| Time |Technology Level
D(C|F1[F2[ K G

X28C256DM-20 | 32768 x8 M [200ns| CMOS Standard
X28C256DM-25 | 32768 x 8 M |250ns| CMOS Standard
X28C256DM 32768 x 8 M |300ns}| CMOS Standard
X28C256DM-35 | 32768 x 8 M |350ns CMOS Standard
X28C256DMB-20| 32768 x 8 M |200ns CMOS 883 Rev.C, Class B
X28C256DMB-25| 32768 x 8 M 1250ns CMOS [883 Rev.C, Class B
X28C256DMB 32768 x 8 M [300ns| CMOS [883Rev.C,ClassB
X28C256DMB-35| 32768 x 8 M [850ns| CMOS |[883Rev.C,ClassB
X28C256FM-20 32768 x 8 ° M |200ns| CMOS Standard
X28C256FM-25 32768 x 8 . M |[250ns| CMOS Standard
X28C256FM 32768 x 8 ° M ([300ns| CMOS Standard
X28C256FM-35 32768 x 8 ° M |350ns| CMOS Standard
X28C256FMB-20| 32768 x 8 ° M |200ns{ CMOS [883 Rev.C, Class B
X28C256FMB-25| 32768 x 8 ° M [250ns CMOS [883 Rev. C, Class B
X28C256FMB 32768 x 8 (] M |300ns CMOS (883 Rev. C, Class B
X28C256FMB-35| 32768 x 8 . M [350ns CMOS (883 Rev. C, Class B

Key:

+ = Blank = Commercial = 0°C to +70°C

| = Industrial = —40°C to +85°C

M = Military = —55°Cto +125°C

T = Ultra High Temp. = 0°C to + 150°C

S = Plastic Small Outline Gull Wing

P = Plastic DIP

D = 28-Lead Cerdip
C = Side Braze

F1 = Ceramic Flat Pack for X2864A, X2864B and

X2864H

F2 = 28-Lead Ceramic Flat Pack for X28256 and

X28C256

K = 28-Pin Ceramic Pin Grid Array
J = J-Hook Plastic Leaded Chip Carrier

32-Pad Ceramic Leadless Chip Carrier (Solder
Seal)

G = 32-Pad Ceramic Leadless Chip Carrier (Glass

Frit Seal)
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ORDERING INFORMATION
256K E2PROMSs (Continued)

Device
Orter lorguaaton| PR |Temp tecen) oo | Procests
C|F1|F2|K|J|E|G

X28C256KM-20 | 32768 x 8 L M [200ns| CMOS Standard
X28C256KM-25 | 32768 x 8 ° M |250ns| CMOS Standard
X28C256KM 32768 x 8 . M |300ns| CMOS Standard
X28C256KM-35 | 32768 x 8 ° M |350ns| CMOS Standard
X28C256KMB-20] 32768 x 8 . M |j200ns| CMOS (883 Rev.C,ClassB
X28C256KMB-25| 32768 x 8 L M |250ns| CMOS |883Rev.C, Class B
X28C256KMB 32768 x 8 . M |300ns| CMOS |883Rev.C,ClassB
X28C256KMB-35| 32768 x 8 . M |350ns| CMOS |883Rev.C,ClassB
X28C256EM-20 | 32768 x 8 . M [200ns| CMOS Standard
X28C256EM-25 | 32768x8 ° M [250ns| CMOS Standard
X28C256EM 32768 x 8 . M (300ns{ CMNOS Standard
X28C256EM-35 | 32768 x8 . M |350ns| CMOS Standard
X28C256EMB-20] 32768 x 8 . M (200ns| CMOS (883 Rev.C, Class B,
X28C256EMB-25| 32768 x 8 . M (250ns| CMOS [883Rev.C,ClassB
X28C256EMB 32768 x 8 L M |300ns| CMOS |883Rev.C,ClassB
X28C256EMB-35| 32768 x 8 . M |350ns| CMOS |883Rev.C,ClassB

I = Industrial = —40°C to +85°C
M = Military = —55°C to +125°C

Plastic DIP
D = 28-Lead Cerdip
C = Side Braze
X2864H
X28C256
K = 28-Pin Ceramic Pin Grid Array

Seal)

Frit Seal)

Key:
+ = Blank = Commercial = 0°C to +70°C

T = Ultra High Temp. = 0°C to +150°C
S = Plastic Small Outline Guil Wing
P =

F1 = Ceramic Flat Pack for X2864A, X28648B and
F2 = 28-Lead Ceramic Flat Pack for X28256 and
J = J-Hook Plastic Leaded Chip Carrier
E = 32-Pad Ceramic Leadless Chip Carrier (Solder
G = 32-Pad Ceramic Leadless Chip Carrier (Glass
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ORDERING INFORMATION
256K E2PROMSs (Continued)

Device .
Ordor (organizaton| P90 |Temejaceens mrocee | Procesans
S|P|D|C|F1iF2|K|J|E

X28C256GM-20 | 32768 x 8 e/ M (200ns| CMOS Standard
X28C256GM-25 | 32768 x 8 of M (250ns| CMOS Standard
X28C256GM 32768 x 8 el M [300ns{ CMOS Standard
X28C256GM-35 | 32768 x 8 e M |350ns| CMOS Standard
X28C256GMB-20| 32768 x 8 e M |200ns CMOS |883 Rev. C, Class B
X28C256GMB-25| 32768 x 8 e M [250ns| CMOS |883 Rev.C,ClassB
X28C256GMB 32768 x 8 el M |300ns| CMOS ([883Rev.C,ClassB
X28C256GMB-35| 32768 x 8 e M [350ns| CMOS [883Rev.C,ClassB

Key:
1 = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°Cto +125°C
T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing

P = Plastic DIP
D = 28-Lead Cerdip
C = Side Braze
F1 = Ceramic Flat Pack for X2864A, X2864B and
X2864H
F2 = 28-Lead Ceramic Flat Pack for X28256 and
X28C256

K = 28-Pin Ceramic Pin Grid Array

J = J-Hook Plastic Leaded Chip Carrier

E = 32-Pad Ceramic Leadless Chip Carrier (Solder
Seal)

G = 32-Pad Ceramic Leadless Chip Carrier (Glass
Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no
warranty, express, statutory, implied, or by description regarding the information set forth hersin or regarding the freedom of the described devices from patent
infringement. Xicor, Inc. makes no warranty of merchantability or fitness for 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.

U.S. 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, 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. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION

28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D

L 1.490 (37.85)
' 1.435(36.45)

I s O O |

PR s I s T A e

0.610(15.49)

0.500 (12.70)
| — | l
S i o | ITI
0.100(2.54)
1.300 (33.02) s
Ay 0.035 (0.89)
SEATING L _ ] i 0.225(5.72)
EATING 0.140 (3.56)
0.200 (5.08)
i L 0.060 (1.52
0.125(3.1 8)_ CTWE—O_.’;E;
0.110(2.79) @ 0.030(0.76) ~ 0.014(0.35)
0.090 (2.29) - - TYP. 0.055(1.40) TYP. 0.018(0.46)
TYP. 0.018 (0.46)
0.620 (15.75)
0.590 (14.99)

TYP. 0.614(15.60)
|

TYP. 0.010(0.25)

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

HDi028
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PACKAGING INFORMATION
28-LEAD CERAMIC FLAT PACK TYPE F2

1.000£0.010 |
|-—PIN 1 INDEX
PIN1— 28
0.019 (0.48)
| e——————— —————
I 0.015 (0.38)
——————
N f
[ e ———— | e ————
S————————— ————————
0.740 (18.80) —————————— | meu—
MAX. | e ———— L, _"_— 0.050 (1.27) BSC
| ——— ——
| s —
1 ——
1 —— I 0.045 (1.14) MAX.
| s ——— e ————
0.440 (11.18)
MAX.
0.006 (0.15) 1
0.003 (0.08) 0.130 (3.30)
#_ ' ] L ] —-L 0.090 (2.29)
L0.370 (9.40) o

0.250 (6.35) I__ 0.180 (4.57) 0.040 (1.02) |
TYP. 0.300 2 PLCS. MIN. 0.026 (0.66)

CFF028
NOTES:
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. CASE OUTLINE FOR X28256 AND X28C256
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PACKAGING INFORMATION

28-PIN CERAMIC PIN GRID ARRAY PACKAGE TYPE K

®O©0®eeE
BCACNCNONON®

®
RO @06
& ® ® ® @ @

-0 ®

S ]
—>I TYP, l‘- —*I 0.075 l:‘T
0.100 £0.005
ALL LEADS 4 CORNERS
’— PIN 1 INDEX
M=

0.650£0.010
(16.51£0.25)

0.0
£0.005

"2 1~ 0.008 |
(]]:D:: 0.050
—f

NOTE: LEADS 4,12, 18 &26

0.090%0.010

(2.34%0.25)

0.067 £0.005
0.018%0.002

——f

1111

A
>

\d
>

L___ 0.550£0.010 __I

(14.00£0.25)

0.180£0.005
(4.57%0.13)

CKco28

I

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPE E

0.020 (0.51) x 45° REF.
__§o-020(0.51)

T
0.107 (2.72)
0.077 (1.96)
0.015(0.38)
" 0.003(0.08) "
0.055 (1.39)
0.045(1.14)
Y ¥
|| RS o
J Lo.oso(1.27)asc 0.040 (1.02) x 45° REF.
0.028(0.71) (3)PLCS.
=1 = 5.022(0.56) (32 PLCS-
| 0.458 (11.63) | 0.088(2.24) |
0.442(11.22) 0.050 (1.27)
0.458(11.63) 0.120(3.05) _
[~-0.300 (7.62) -] 0.060(1.52)
, N
0.400
(10.16)
0.560 (14.22)
0.540(13.71)
0.558 (14.17)
| |

32 1 \_PIN 1 INDEX CORNER —""

CEG032
NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. TOLERANCE: 1% NLT +0.005 (0.127)
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PACKAGING INFORMATION

32-PAD CERAMIC LEADLESS CHIP CARRIER (GLASS FRIT SEAL) PACKAGE TYPE G

0.020 (0.51) x 45° REF.
—Lr (0.51)

[0.107(2.72)
0.077 (1.96)

0.015(0.38)
" 0.003(0.08) """
0.055 (1.39)

0.045(1.14)
TYP. (4) PLCS.

* ¥

0.015(0.38)

P
»l —>l l«o.oso(n.n)asc °'°4°((‘5§’§|)_é;5°REF-

. 0.028(0.71)

0.022 (0.56) (32)PLCS.
0.458 (11.63) 0.088(2.24)
0.442(11.22) 0.050(1.27)
. 0.458(11.63) 0.120 (3.05)
+-0.300 (7.62)—1 0.060 (1.52)
1 ' _r—__—_ -ﬁ
0.400
(10.16)
0.560 (14.22)
0.540(13.71)
0.558 (14.17)
Ll

32 1 ZPIN 1 INDEX CORNER —”

NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. TOLERANCE: + 1% NLT 0.005 (0.127)

3. FOR EXTENDED STORAGE TEMPERATURE ENVIRONMENTS

CGG032
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DATA SHEET SUPPLEMENT

i:or
®

256K Mil-Std-883C

X28C256MB

32K x 8 Bit

Electrically Erasable PROM

REQUIREMENTS FOR CHIP ERASE

CHIP ERASE FUNCTIONALITY WILL BE GUARANTEED VIA C-SPEC ONLY. ADD C6767 TO XICOR PART

NUMBER WHEN ORDERING.

DESCRIPTION

The X28C256MB may be erased (all bits cleared to log-
ic “1”) by two different methods. Both erasure methods
clear the device within 10 ms. Because both methods
employ Fowler-Nordheim Tunneling vs. Avalanche Pro-
gramming, previously written data is not recoverable;
thus, providing a method for maintaining security of
proprietary information.

The first method is similar to that employed on earlier
generations of E2PROMs requiring the application of
VoE to the OE pin. Although a high voltage is applied
to the pin, it is not coupled internally into the device.

The voltage is sensed as being greater than V| and in
conjunction with CE and WE LOW initiates an internal
erase cycle. The voltages required to perform the actu-
al erase operation are developed and controlled inter-
nally.

The second method of erasure is an extension of the
Software Data Protection command sequence. It is a
5V only operation; thereby, eliminating the need for
dual voltages within a system. Once the command se-
quence is issued by the host, the X28C256MB will au-
tomatically complete the erasure of the device within
10 ms.

@©Xicor, 1988 Patents Pending
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X28C256MB

A.C. CHIP ERASE CHARACTERISTICS
Tpo = —55°Cto +125°C, Vgg = +5V +10%.

Symbol Parameter Limits Units
Min. Max.
Vo Output Enable Voltage +14 +16 \
tcs CE to WE Setup Time 20 ns
tps Data to WE Setup Time 20 ns
toH Data Hold after WE High 20 ns
twp Write Enable Pulse Width 150 ns
tcH WE High to CE Hold Time 20 ns
toes() Voe to WE Setup Time 20 ns
togu(M Vog Hold Time 20 ns
twe Erase Cycle Time 10 ms
Chip Erase Cycle
G
ADDRESS X DON'T CARE /| X
e twp——~ £ Lo
WE \ Vi / ] j \.___
v = tops a tom-—’
5 o [[
77
G
& _—\k‘*cs* Vi [te 1] \
oura i XXRXXIKXXY KRRRHXIKKEXXKXK
4—\05 — ‘—{DH
0097-1

Note: (1) toes and topH guaranteed by design, not 100% tested.
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X28C256MB

5V Only Chip Erase Timing Diagram

Vin P

= )
e——taLc

[~twp PH
m,i"'\_;‘/’?\_/ )L_/r \ /ﬁ’f—\

—-

N___/ N
J@E Y O O O TX

‘DH
tos

Vo-1/04 X=X XX X=X D

%,
‘We

0097-2

5V Only Chip Erase Flow Note: 5V only erase function timings are refer-
enced to the WE or CE inputs, whichever is last to
go LOW, and the WE or CE inputs, whichever is
WRITE DATA AA first to go HIGH.
ADDRESS 5555
The command sequence must conform to the page
write timing.
WRITE DATA 55 Refer to the X28C256M data sheet for write timing
10 parameters.
ADDRESS 2AAA
Write protection is set after 5V Only Chip Erase.
WRITE DATA 80
70
ADDRESS 5555
y
WRITE DATA AA
TO
ADDRESS 5555
y
WRITE DATA 55
TO
ADDRESS 2AAA
y
WRITE DATA 10
TO
ADDRESS 5555

0097-3
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PRELIMINARY INFORMATION

[ ]
iGor
®

Commercial X28C256B :
256K |ndustrial X28C256BI 32K x 8 Bit
Electrically Erasable PROM

FEATURES DESCRIPTION
® 150 ns Access Time The Xicor X28C256B is a 32K x 8 E2PROM, fabricated
¢ LOW Power CMOS with Xicor’s proprietary, high performance, floating gate

—60 mA Active Current Max.
—200 p.A Standby Current Max.
® Fast Write Cycle Times
--64-Byte Page Write Operation
—Byte or Page Write Cycle: 5 ms Typical
—Complete Memory Rewrite: 2.5 Sec.
Typical
—Effective Byte Write Cycle Time: 78 us
Typical
¢ Software Data Protection
® End of Write Detection
—DATA Polling
—Toggle Bit
¢ Simple Byte and Page Write
—Single TTL Compatible WE Signal
—Internally Latched Address and Data
—Automatic Write Timing
¢ Upward Compatible with X2864A
¢ JEDEC Approved Byte-Wide Pinout

CMOS technology. Like all Xicor programmable non-
volatile memories the X28C256B is a 5V only device.
The X28C256B features the JEDEC approved pinout
for byte-wide memories, compatible with industry stan-
dard RAMs.

The X28C256B supports a 64-byte page write opera-
tion, effectively providing a 78 us/byte write cycle and
enabling the entire memory to be typically written in
less than 2.5 seconds. The X28C256B also features
DATA Polling, a system software support scheme used
to indicate the early completion of a write cycle. In ad-
dition, the X28C256B includes a user-optional software
data protection mode that further enhances Xicor's
hardware write protect capability.

Xicor E2PROMSs are designed and tested for applica-
tions requiring extended endurance. Data retention is
specified to be greater than 10 years.

PIN CONFIGURATIONS

PLASTIC PLCC PIN NAMES
CERDIP Lce Ap—Aq4 Address Inputs
S A7 A1z Au NC Vec WE A |_/90—|/O7 Data Input/Output
Aul] 28[] Veo fof Bl fal D pal i el WE Write Enable
ael]? 27[JWE aYET T TP Trakae CE Chip Enable
Ar[]s3 28] A1s As Ae OE Output Enable
as ] 25 ] Ae As An Veo +5V
As]s 47 Ae P we Vss Ground
ae [ An a X2802568 iy NC No Connect
s z :]iSE' Ay ; (TopVIEW) Ao
e X28C2568 ,, af P o i
ae = []CE we 55 10,
A 10 wvor 1100 : 0s
oo I 11 18 guo.
o, ] 12 17[Jvos
1102 E 13 1 :] V0. 1101 1/O2 Vss NC 103 1/04 /Os ons
vas[J 14 15 Jvos B

0098-1

©Xicor, 1988 Patents Pending
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X28C256B, X28C256BlI

ABSOLUTE MAXIMUM RATINGS*
Temperature Under Bias

X28C256B .......ovoviiiiiiiiean —10°C to +85°C

X28C266B) ......coiiiiiiiii —65°C to +135°C
Storage Temperature .................... —65°C to +150°C
Voltage on any Pin with

RespecttoGround.................coo.et —1.0Vto +7V
D.C.QutputCurrent..........ccvviiiirieiennriennnn. 5mA
Lead Temperature

(Soldering, 10 Seconds) ..........ccovvvuinuiininnen 300°C

D.C. OPERATING CHARACTERISTICS

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

X28C256B Tp = 0°C to +70°C, Voo = +5V £10%, unless otherwise specified.
X28C256BI Tp = —40°C to +85°C, Voo = +5V £10%, unless otherwise specified.

Symbol Parameter Limits Units Test Conditions
Min. | Typ.() | Max.
Icc V¢ Current (Active) 60 mA |CE = OE = V|, WE = V|4
(TTL Inputs) All1/0’s = Open
Address Inputs = TTL Levels @ f = 5 MHz
IsB, Vcc Current (Standby) 2 mA [CE =V, OE =V,
(TTL Inputs) All1/0’s = Open, Other Inputs = V|
IsBy Vg Current (Standby) 100 200 pA |CE = Vg — 0.3V, 0E = V.
(CMOS Inputs) All 1/0’s = Open, Other Inputs = Vg
I Input Leakage Current 10 pA | Vin = GNDto Vo
Lo Output Leakage Current 10 pA | Vour = GNDto Ve, CE = Viy
viL@ Input Low Voltage —1.0 0.8 Vv
Vi@ | Input High Voltage 2.0 Voo +1.0| V
VoL Output Low Voltage 0.4 V |lor=21mA
VoH Output High Voltage 2.4 V |loy = —400 pA
POWER-UP TIMING
Symbol Parameter Max. Units
tpur(® Power-Up to Read Operation 100 us
tpuw®@ Power-Up to Write Operation 5 ms
CAPACITANCE Tp = 25°C, f = 1.0 MHz, V¢ = 5V
Symbol Test Max. Units Conditions
Ci/0® Input/Output Capacitance 10 pF Vijo = OV
Cin®) Input Capacitance 6 pF ViN = 0V
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels| 0V to 3.0V CE OE WE Mode 170 Power
Input Bise and 10ns L L H Read Dout Active
Fall Times L H L Write DiN Active
'T"Ig:;ga';'_‘; %‘;;P“‘ 1.5V H X X 3}2?;’5,’.1 ?b?? High Z Standby
Output Load 1 TTL Gate and X L X Write Inhibit — —
Cp = 100 pF ; —
X X H Write Inhibit — —

Notes: (1) Typical values are for To = 25°C and nominal supply voltage.
(2) V|L min. and V|4 max. are for reference only and are not tested.
(3) This parameter is periodically sampled and not 100% tested.
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A.C. CHARACTERISTICS
X28C256B Ta = 0°C to +70°C, Voo = +5V +10%, unless otherwise specified.
X28C256B| Tp = —40°C to +85°C, Voo = +5V +10%, unless otherwise specified.

Read Cycle Limits
X28C256B-15 X28C256B-18
Symbol Parameter X28C256BI-15 X28C256BI-18 Units
Min. Max. Min. Max.
trc Read Cycle Time 150 180 ns
tce Chip Enable Access Time 150 180 ns
taA Address Access Time 150 180 ns
toe Output Enable Access Time 50 50 ns
174 CE Low to Active Output 0 0 ns
toLz@® OE Low to Active Output 0 0 ns
tyz(® CE High to High Z Output 0 50 0 50 ns
tonz® OE High to High Z Output 0 50 0 50 ns
toH Output Hold from 0 0 ns
Address Change
Read Cycle
| the -
ADDRESS >‘( X X
| ——tce———p|
CE —\ .
N /
—_ R
OE ‘_\\
R [
WE
| «—t z—>] tonz
—p| to 7 |— — thz
DATA 170 —=H2 K DATA VALID
0098-4

Notes: (4) t z min. and to z min. are shown for reference only, they are periodically characterized and are not tested.

(5) tyz max. and tonz max. are measured from the point when CE or OE return high (whichever occurs first) to the time
when the outputs are no longer driven. tyz min. and tonz min. are shown for reference only, they are periodically
characterized and are not tested.
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Write Cycle Limits
Symbol Parameter Min. Typ.(6) Max. Units
twe Write Cycle Time 5 10 ms
tas Address Setup Time 0 ns
tAH Address Hold Time 150 ns
tcs Write Setup Time 0 ns
tcH Wirite Hold Time 0 ns
tow CE Pulse Width 100 ns
toes OE High Setup Time 10 ns
toEH OE High Hold Time 10 ns
twp WE Pulse Width 100 ns
twPH WE High Recovery 200 ns
tov Data Valid 1 us
tps Data Setup 50 ns
toH Data Hold 10 ns
tow Delay to Next Write 10 s
teLc Byte Load Cycle 1 100 pns
WE Controlled Write Cycle
- twe - >
ADDRESS ——
——tag > |ty —|
tcg—p <g=tcH—|
CEANNN ’l7777| Zi[z2,
6E / \ Y of )
<—1loes—» toeH [t
WE N e AANV/ivzan N
tov [ typy —
DATA VALID m—

DATA IN —M(

-— tos—>|<—h:m—>

HIGH Z

0098-5

Note: (6) Typical values are for To = 25°C and nominal supply voltage.
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CE Controlled Write Cycle

-

g g [ ——t sy ——>]

<——tcw———>
cE N A SNNV/ AV N

<—-'wpu—>
<—1oes—>] LoEH |—

o= T 77X —_——y~
——tg—>| a—tcH—>]
| ——tpy—]
para v ST KKK omavan 2]@222] IRRRRX

1 ps—>l<—to

HIGH Z

DATA OUT
0098-6

Page Write Cycle

X3/ /. /e WM/&—
WM—M

————r

(8) *ADDRESS X X X /IX X X /

7

o RXRRXRRXX_X___X__ XL X[ USTBYTE )i
BYTEO  BYTE{ BYTE2 BYTEn am: n+1 BYTEn+2

twc —_—

*For each successive write within the page write operation, Ag—A14 should be the same or
writes to an unknown address could occur.

Notes: (7) 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.
(8) 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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DATA Polling Timing Diagram(9)

ADDRESS An QRO an  XXO00 VOOXX_ An X XXXXXX
= ) N/
wWE =\ 45 \
toeH toes—
o 1_/__‘
tow
vo; — o=t Dour=% 15 Dour =X
twe
0098-9
Toggle Bit Timing Diagram
& S\
W {5
toen toes t
= S "\_/—\_/—\_]'__
‘—tDW-—b
Y N D - ary G VA o W o W
twe
0098-8
*1/0g beginning and ending state will vary, depending upon actual twc.
SYMBOL TABLE
WAVEFORM INPUTS OUTPUTS
Must be Will be
steady steady
May change Will change
.ﬂ_ from Low to from Low to
High High
May change Will change
—“_ from High to from High to
Low Low
Don't Care: Changing :
XXXXX Changes State Not
Allowed Known
Center Line
M N/A is High
Impedance

Note: (9) Polling operations are by definition read cycles and are therefore subject to read cycle timings.
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PIN DESCRIPTIONS

Addresses (Ag-A14)
The Address inputs select an 8-bit memory location
during a read or write operation.

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced.

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (1/09-1/07)
Data is written to or read from the X28C256B through
the 1/0 pins.

Write Enable (WE)
The Write Enable input controls the writing of data to
the X28C2568B.

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 2-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 X28C256B 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,
whichever occurs first. A byte write operation, once ini-
tiated, will automatically continue to completion, typical-
ly within 5 ms.

Page Write Operation

The page write feature of the X28C256B allows the en-
tire memory to be written in 2.5 seconds. Page write
allows two to sixty-four bytes of data to be consecu-
tively written to the X28C256B prior to the commence-
ment of the internal programming cycle. The host can
fetch data from another location within the system dur-
ing a page write operation (change the source ad-
dress), but the page address (Ag through A14) for each
subsequent valid write cycle to the part during this op-
eration 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 sixty-three bytes in the
same manner as the first byte was written. Each suc-
cessive byte load cycle, started by the WE HIGH to
LOW transition, must begin within 100 us of the falling
edge of the preceding WE. If a subsequent WE HIGH
to LOW transition is not detected within 100 ps, 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 cy-
cle time of 100 us.

Write Operation Status Bits
The X28C256B provides the user two write operation
status bits. These can be used to optimize a system
write cycle time. The status bits are mapped onto the
1/0 bus as shown in Figure 1.

Figure 1: Status Bit Assignment

vo [op[mB]s[4]a]2]1To

RESERVED

L——» TOGGLE BIT

—» DATA POLLING

0098-10

DATA Polling (1/07)

The X28C256B features DATA Polling as a method to
indicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
X28C256B, eliminating additional interrupt inputs or ex-
ternal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on 1707 (i.e., write data =
Oxxx X0, read data = 1xxx xxx). Once the program-
ming cycle is complete, 1/07 will reflect true data. Note:
If the X28C2568B is in the protected state and an illegal
write operation is attempted DATA Polling will not
operate.

Toggle Bit (1/0g)

The X28C256B also provides another method for de-
termining when the internal write cycle is complete.
During the internal programming cycle 1/Og will toggle
from one to zero and zero to one on subsequent at-
tempts to read the device. When the internal cycle is
complete the toggling will cease and the device will be
accessible for additional read or write operations.
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DATA POLLING 1/07
Figure 2a: DATA Polling Bus Sequence

LAST [

“WRITEf ]l

0098-11

Figure 2b: DATA Polling Software Flow DATA Polling can effectively halve the time for writing
to the X28C256B. The timing diagram in Figure 2a illus-
trates the sequence of events on the bus. The software
flow diagram in Figure 2b illustrates one method of im-
plementing the routine.

SAVE LAST DATA
AND ADDRESS

READ LAST
ADDRESS

COMPARE?

X28C256B
READY

0098-12
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THE TOGGLE BIT 1/0g
Figure 3a: Toggle Bit Bus Sequence

LAST L

WRITE ] ]
wE
N aVavavaVWas
A W W e W
P il /\ HIGHZ f "
10, D'/-—r o, 7 Ji _._xnczsca

READY
0098-13
*Beginning and ending state of I/Og will vary.

Figure 3b: Toggle Bit Software Flow The Toggle Bit can eliminate the software housekeep-
ing chore of saving and fetching the last address and
data written to a device in order to implement DATA

LAST WRITE Polling. This can be especially helpful in an array com-
prised of multiple X28C256B memories that is frequent-
ly updated. The timing diagram in Figure 3a illustrates

y the sequence of events on the bus. The software flow
diagram in Figure 3b illustrates a method for testing the

LOAD ACCUM | -

FROM ADDR n Toggle Bit.
COMPARE
ACCUM WITH
ADDR n NO
COMPARE
oK
YES
READY
009814
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HARDWARE DATA PROTECTION

The X28C256B provides three hardware features (com-
patible with X2864A) that protect nonvolatile data from
inadvertent writes.

® Noise Protection—A WE pulse less than 20 ns will
not initiate a write cycle.

® Default Voo Sense—All write functions are inhibited
when Vg is <3V.

® Write Inhibit—Holding either OE LOW, WE HIGH, or
CE HIGH will prevent an inadvertent write cycle
during power-on and power-off, maintaining data
integrity.

SOFTWARE DATA PROTECTION

The X28C256B offers a software controlled data pro-
tection feature. The X28C256B is shipped from Xicor
with the software data protection NOT ENABLED; that
is, the device will be in the standard operating mode. In
this mode data should be protected during power-up/-
down operations through the use of external circuits.
The host would then have open read and write access
of the device once V¢ was stable.

The X28C256B can be automatically protected during
power-up and power-down without the need for exter-
nal circuits by employing the software data protection
feature. The internal software data protection circuit is
enabled after the first write operation utilizing the soft-
ware algorithm. This circuit is nonvolatile and will re-
main set for the life of the device unless the reset com-
mand is issued.

Once the software protection is enabled, the
X28C2568B is also protected from inadvertent and acci-
dental writes in the powered-on state. That is, the soft-
ware algorithm must be issued prior to writing addition-
al data to the device.

SOFTWARE ALGORITHM

Selecting the software data protection mode requires
the host system to precede data write operations by a
series of three write operations to three specific ad-
dresses. Refer to Figure 4a and 4b for the sequence.
The three byte sequence opens the page write window
enabling the host to write from one to sixty-four bytes
of data.(10) Once the page load cycle has been com-
pleted, the device will automatically be returned to the
data protected state.

Note: (10) Once the three byte sequence is issued it must be
followed by a valid byte or page write operation.
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SOFTWARE DATA PROTECTION
Figure 4a: Timing Sequence—Byte or Page Write

{ f (Vee)
Vee j ] }\—_/
o DaTa AA 55 a0
ADDRESS 5555 2AAA | 5855 L wRITE
| e ——
= /—\_/'\_/—\ WS we PROTECTED
] /Y /

“—fw:h/ﬁ—:\_.’f‘_ /

0098-15

Figure 4b: Write Sequence for
Software Data Protection

WRITE DATA AA
TO
ADDRESS 5555

!

WRITE DATA 55
T0
ADDRESS 2AAA

A 4
WRITE DATA AO
T0

ADDRESS 5555

BYTE/PAGE LOAD
L ENABLED

WRITE DATA XX
TO
ANY ADDRESS

WRITE LAST BYTE
TO
LAST ADDRESS

A 4

AFTER tyc
RE-ENTERS DATA
PROTECTED STATE

0098-16

Regardless of whether the device has previously been
protected or not, once the software data protected al-
gorithm is used and data has been written, the
X28C256B will automatically disable further writes un-
less another command is issued to cancel it. If no fur-
ther commands are issued the X28C256B will be write
protected during power-down and after any subsequent
power-up.

Note: Once initiated, the sequence of write opera-
tions should not be interrupted.
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RESETTING SOFTWARE DATA PROTECTION
Figure 5a: Reset Software Data Protection Timing Sequence

L [
Vee_{j JJ
%?nsss ssA:s 2MAA sggs s::s mﬁn 55225 - 2twe ————————{ 3’.:‘5'&'1?3.%
f[ MODE
o JJ
_{ L
. )

0098-17

Figure 5b: Software Sequence to Deactivate
Software Data Protection

TO
ADDRESS 5555

WRITE DATA 55
TO
ADDRESS 2AAA

WRITE DATA 80
TO
ADDRESS 5555

Y
WRITE DATA AA
TO

ADDRESS 5555

y

WRITE DATA 55
TO
ADDRESS 2AAA

\
WRITE DATA 20
TO

ADDRESS 5555

0098-18

In the event the user wants to deactivate the software
data protection feature for testing or reprogramming in
an E2PROM programmer, the following six step algo-
WRITE DATA AA rithm will reset the internal protection circuit. After twc,
the X28C256B will be in standard operating mode.

Note: Once initiated, the sequence of write opera-
tions should not be interrupted.

2-206




X28C256B, X28C256BI

SYSTEM CONSIDERATIONS

Because the X28C256B is frequently used in large
memory arrays it is provided with a two line control ar-
chitecture for both read and write operations. Proper
usage can provide the lowest possible power dissipa-
tion and eliminate the possibility of contention where
multiple 1/0 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 X28C256B has two power modes, stand-
by 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 de-
pendent 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 as-
sociated with the current transients can be suppressed
by the proper selection and placement of decoupling
capacitors. As a minimum, it is recommended that a 0.1
pF high frequency ceramic capacitor be used between

Vcc and GND 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 4.7 uF electrolytic
bulk capacitor be placed between Voo and GND for
each eight devices employed in the array. This bulk ca-
pacitor is employed to overcome the voltage droop
caused by the inductive effects of the PC board traces.

FUNCTIONAL DIAGRAM

— X
—1 BUFFERS 256K-BIT
] rarcHes | EZPROM
AND ARRAY
A-Ar | —] DECODER
ADDRESS | —]
INPUTS 1 T
Y
BUFFERS
— I/O BUFFERS
- LAI‘,:,',',ES ] anp LaTCHES
—{ pecoper -
& ] conTROL
g%_ LOGIC ——
b AND 110g-1/07
WE— NG | DATA INPUTS/OUTPUTS
Ve O—»
Vss O—»
0098-3
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Normalized Active Supply Current
vs. Ambient Temperature

Normalized Standby Supply Current
vs. Ambient Temperature

NORMALIZED lge

1.4

-
X

Voo =5.0V

08

0.6

=55

+25 +125
AMBIENT TEMPERATURE (°C)

0098-19

NORMALIZED Isg,

1.4

-
N

Voo =5.0V

038

0.6

=55

+25 +125
AMBIENT TEMPERATURE (°C)

0098-20
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ORDERING INFORMATION

256K E2PROMs

%?g:f Organization Package Temp. Ac_cess Process |Processing

Number Range| Time |Technology Level

C [F1|F2 J|E|G
X28C256BP-15 | 32768x8 T 150 ns CMOSs Standard
X28C256BP-18 | 32768 x 8 T 180 ns CMOS Standard
X28C256BPI-15| 32768 x 8 | 150 ns CMOS Standard
X28C256BPI-18| 32768 x8 | 180 ns CMOS Standard
X28C256BD-15 | 32768 x8 T 150 ns CMOS Standard
X28C256BD-18 | 32768 x 8 T 180 ns CMOS Standard
X28C256BDI-15| 32768x 8 | 150 ns CMOSs Standard
X28C256BDI-18| 32768 x 8 | 180 ns CMOS Standard
X28C256BJ-15 32768 x 8 L4 T 150 ns CMOS Standard
X28C256BJ-18 | 32768 x 8 . T 180 ns CMOSs Standard
X28C256BJi-15 | 32768 x 8 L | 150 ns CMOS Standard
X28C256BJI-18 | 32768 x 8 . | 180 ns CMOS Standard
Key:

1 = Blank = Commercial = 0°C to +70°C

| = Industrial = —40°C to +85°C
M = Military = —55°C to +125°C
T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing
P = 28-Lead Plastic DIP
D = 28-Lead Cerdip

C = Side Braze

F1 = Ceramic Flat Pack for X2864A, X2864B and

X2864H

F2 = Ceramic Flat Pack for X28256 and X28C256

K = Ceramic Pin Grid Array

J = 32-Lead J-Hook Plastic Leaded Chip Carrier
E = 32-Pad Ceramic Leadless Chip Carrier (Solder

Seal)

G = Ceramic Leadless Chip Carrier (Glass Frit Seal)
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ORDERING INFORMATION
256K E2PROMS (Continued)

Device
i o Mkl i i
S|P|D|C|F1|F2(K|J |E|G
X28C256BE-15 | 32768 x 8 L4 T 150 ns CMOS Standard
X28C256BE-18 | 32768 x 8 . L4 F 180 ns CMOS Standard
X28C256BEI-15| 32768 x 8 L I 150 ns CMOS Standard
X28C256BEI-18| 32768 x 8 L4 | 180 ns CMOS Standard

Key:

t = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

T = Ultra High Temp. = 0°C to +150°C

S = Plastic Small Outline Gull Wing
P = 28-Lead Plastic DIP
D = 28-Lead Cerdip

C = Side Braze
F1 = Ceramic Flat Pack for X2864A, X2864B and
X2864H

F2 = Ceramic Flat Pack for X28256 and X28C256
K = Ceramic Pin Grid Array
J = 32-Lead J-Hook Plastic Leaded Chip Carrier
E= gZ-F;)ad Ceramic Leadless Chip Carrier (Solder
eal
G = Ceramic Leadless Chip Carrier (Glass Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION
28-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P

1.460 (37.08)
1.400 (35.56)

I s e O e Y e O s N e s Y e O e N e N e N e s

) 0.550 (13.97)
0.510(12.95)
~O

PIN 1 INDEX
SV i iy 5
1.300(33.02) | 0.085(2.16)
i " REF. 1 ™ 5.040(1.02)

To.1 60 (4.06)

SEATING |y 0.125(3.17)

== e
L e 0m0(279) 0.062(1.57) ’I l 0.020(0.51)

0.090(2.29) = 0.050(1.27) = 0.016(0.41)

. 0.610(15.49)
‘ 0.590 (14.99) "

TYP. 0.010(0.25)

PPI028
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION

28-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D
1.490 (37.85)

1.435(36.45) i
i I e e B e B s I e e B
0.610(15.49)
0.500(12.70)
SV i e iy s oy
0.100(2.54)
1.3ooR(Est.oz) ~ 5.035(0.39)
_— m — o 0.225 (5.72)
EATIN o 0.140(3.56)
0.200 (5.08
S ES 18; 0.060 (1.52)
- 18) 4 0.015(0.38)
“%‘Zg—m _ 0.026(0.66)
0.110(279) | i = 0.014(0.36)
0.000(z29) 1 | TYP. 0.055(1.40) TYP 0.018 (0.46)
TYP. 0.018 (0.46)
0.620(15.75)
0.590 (14.99)
TYP. 0.614(15.60)
| |

C

—

TYP. 0.010(0.25)

HDI028
NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
32-LEAD PLASTIC LEADED CHIP CARRIER PACKAGE TYPE J

<~—0.420 (10.67) —>

0.050 (1.27) TYP.

SEATING PLANE—|
£0.004 LEAD
{0021 (053) CO = PLANARITY
0.013(0.33) -
| |=0.045(1.14)x 45° TYP. 0.017(0.43) 0.015(0.38)
0.495(12.57) - 0.095 (2.41)
0.485 (12.32 oo0s0(is 1 | ™
VP, 6.480 (12.45) 0 S06001.52)
0.453(11.51) m .
0.447 (11.35) . .
TYP. 0.450 (11.43) TYP. 0.136(3.45)
0.300(7.62) 0.048 (1.22)
REF. 0.042(1.07) 1_
. _ I 0.595(15.11) T~ '

N 3°TYP.
! {_
=

UL UIUIUInd )

C i 0.585 (14.86)

E ¥ TYP. 0.590 (14.99)
O N 0.553 (14.05)

] a = 0.547(1.‘2.89) )

b — TYP. 0.550 (13.97

E g 0.400 per,

O D(10.16)

E .

PJG032
NOTES:
1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2, DIMENSIONS WITH NO TOLERANCE FOR REFERENCE ONLY
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PACKAGING INFORMATION
32-PAD CERAMIC LEADLESS CHIP CARRIER PACKAGE TYPEE
f 0-020(0.51) x 45° REF.

T

y
[ 0.107(2.72)
0.077 (1.96)

0.015 (0.38)
), 9.015(0.38)
0.003 (0.08)

0.055 (1.39)

0.045(1.14)
TYP. (4) PLCS.

R TYP.

] RS o
»l L—o.oso(1.27)asc °'°4°((13;§’|2>)|_é§,",5 REF-

0.028(0.71)
0.022(0.56) (32)PLCS.
| 0.458 (11.63) | 0.088(2.24) __
0.442(11.22) 0.050 (1.27)

| 0.458 (11.63)
—

0.120(3.05)
0.060(1.52)

—

Y

l<-0.300 (7.62)

}

0.400
(10.16)

0.560 (14.22)
0.540(13.71)

0.558 (14.17)

L

32 1 PIN 1 INDEX CORNER —”"

CEGO032
NOTES:

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
2. TOLERANCE: *1% NLT +0.005 (0.127)
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Sales Offices

U.S. Sales Offices

Northeast Area

Xicor, Inc.

Montvale Executive Park

91 Montvale Avenue

Stoneham, Massachusetts 02180
Phone: 617/279-0220

Telex: 230322889

Fax: 617/279-1132

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 305/767-8010
TWX: 510-100-7141
Fax: 305/767-8912

Mid-Atlantic Area

Xicor, Inc.

Patriot Square

39 Mill Plain Road

Danbury, Connecticut 06810
Phone: 203/743-1701
Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, lllinois 60173
Phone: 312/490-1310
TWX: 910-997-3663

Fax: 312/490-0637

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor, Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area
Xicor, GmbH
Forsthausstrasse 1

D8013 Haar bei Muenchen
West Germany

Phone: 49.8946.3089
Telex: 8415213883

Fax: 49.89.460.5472

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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ADVANCED INFORMATION ®
Commercial X28C010 .
™ Industrial X28C010l 128K x 8 Bit
Electrically Erasable PROM
FEATURES DESCRIPTION

e Low Power CMOS
—50 mA Active Current Max.
—500 uA Standby Current Max.
¢ High Speed Page Write Operation
® Fast Write Cycle Times
—256-Byte Page Size
—Byte or Page Write Cycle: 5 ms Typical
—Complete Memory Rewrite: 2.5 Sec.
—Effective Byte Write Cycie Time: 19 us
¢ End of Write Detection
—DATA Polling
—Toggle Bit Testing
—Accommodates Multiprocessor
Applications
e Software Data Protection
¢ JEDEC Approved Byte-Wide Pinout for DIPs

The Xicor X28C010 is a 128K x 8 E2PROM, fabricated
with Xicor’s proprietary, high performance, floating gate
CMOS technology. Like all Xicor programmable non-
volatile memories the X28C010 is a 5V only device.
The X28C010 features the JEDEC approved pinout
for byte-wide memories, compatible with industry
EPROMSs.

The X28C010 supports a 256-byte page write opera-
tion, effectively providing a 19 us/byte write cycle and
enabling the entire memory to be written in less than
2.5 seconds. The X28C010 also features DATA Polling
and Toggle Bit test, system software support schemes
used to indicate the early completion of a write cycle.
In addition, the X28C010 supports the Software Data
Protection option.

Xicor E2PROMSs are designed and tested for applica-
tions requiring extended endurance. Data retention is
specified to be greater than 10 years.

PIN CONFIGURATIONS

SIDE BRAZE LCC PIN NAMES
W} A5 Ajg NC NC NC NC Voo WE NC NC Ay Ap-Aqs Address Inputs
Negt 328 Vee i st d AT el e ) 1/0g-1/07  Data Input/Output
As]2 s1pwe A1z iy o WE Write Enable
Asd3 s0Ne # hs CE Chip Enable
P = ! 2014, A " OE Output Enable
A, 05 283A; 5 " Vee +5V
= 27jag e N Vss Ground
A7 2634, Ne X28C010 ‘e NC No Connect
A8 25004 Ne (TOP VIEW)
A, 10 2304 N o
At 22 CE Ao .
A 12 2181/0, A e
170,413 20031/0¢ Ty G i e B -
o gy AR R R A KR
|/02q15 18f1/0, o 1/0g 1/041/02 Vss 51/041/051/05 1/07
vesCJ16 171705 o102

0104-1

®Xicor, 1989 Patents Pending
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ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias
X28C010
X28C010I...... .

Storage Temperature

.—10°C to +85°C
—65°Cto +135°C

..—65°Cto +150°C

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-

Voltage on any Pin with

erational sections of this specification is not implied. Exposure
RespecttoGround........................ —1.0Vto +7V

to absolute maximum rating conditions for extended periods

D.C.OutputCurrent..........cooviiiiiiiiiiiiinnen. 5mA may affect device reliability.
Lead Temperature
(Soldering, 10 Seconds) .........ccoevvuvviiininnn 300°C

D.C. OPERATING CHARACTERISTICS
X28C010 Tp = 0°C to +70°C, Voo = +5V £10%, unless otherwise specified.
X28C0101 Tp = —40°C to +85°C, Vgg = +5V +10%, unless otherwise specified.

Symbol Parameter Limits Units Test Conditions
Min. Max.
Icc Ve Current (Active) 50 mA | CE = OE = V), WE = Vi,
(TTL Inputs) All1/O’s = Open
Address Inputs = TTL Levels @ f = 5 MHz
lsg, Ve Current (Standby) 3 mA CE = V|, OE = V),_
(TTL Inputs) All1/O’s = Open, Other Inputs = V|4
IsB, V¢ Current (Standby) 500 pA | CE = Voc — 0.3V,0FE = V).
(CMOS Inputs) All 1/O’s = Open, Other Inputs = Vg
[N Input Leakage Current 10 MA ViN = GND to Ve
Lo Output Leakage Current 10 pA | Vour = GNDto Vg, CE = Viy
Vi) Input Low Voltage -1.0 0.8 \'
Vi Input High Voltage 20 | Vgc +1.0 Vv
VoL QOutput Low Voltage 0.4 Vv loL = 2.1 mA
VoH Output High Voltage 2.4 Vv loq = —400 pA
POWER-UP TIMING ,
Symbol Parameter Max. Units
tpur@ Power-Up to Read Operation 100 Bs
tpuw@ Power-Up to Write Operation 5 ms
CAPACITANCE Tp = 25°C,f = 1.0 MHz, Vg = 5V
Symbol Test Max. Units Conditions
Cij0®@ Input/Output Capacitance 10 pF Vijo = OV
CiN@) Input Capacitance 10 pF ViN = OV
A.C. CONDITIONS OF TEST MODE SELECTION
input Pulse Levels| 0V to 3.0V CE OE WE Mode 1/0 Power
input Rise and 10ns L L H Read Dout Active
Fall Times L H L Write Din Active
'1[:&‘;:13’:_1\%;;9‘" 1.5V H X X wz?edlt:]yhﬁ;td High Z Standby
Output Load 1 TTL Gate and X L X Write Inhibit — —
G, = 100 pF - —
X X H Write Inhibit — —

Notes: (1) V)L min. and Vi max. are for reference only and are not tested.
(2) This parameter is periodically sampled and not 100% tested.
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A.C. CHARACTERISTICS

X28C010 Tp = 0°C to +70°C, Vo = +5V £10%, unless otherwise specified.
X28C010l Tp = —40°C to +85°C, Vgc = +5V +10%, unless otherwise specified.

Read Cycle Limits

X28C010-20 X28C010-25 X28C010 X28C010-35
Symbol Parameter X28C0101-20 | X28C010l-25 X28co010l X28C0101-35 | Units
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
tRc Read Cycle Time 200 250 300 350 ns
tce Chip Enable Access Time 200 250 300 350 ns
tAA Address Access Time 200 250 300 350 ns
toe Output Enable Access Time 50 50 100 100 ns
t, 73 | CE Low to Active Output ns
toLz® | OE Low to Active Output 0 0 ns
tyz(4@ | CE High to High Z Output 50 50 50 50 ns
tonz@® | OE High to High Z Output 50 50 50 50 ns
toH Output Hold from 0 0 0 0 ns
Address Change
Read Cycle
| the -
ADDRESS >‘( X X
cE N —
/-—._—

OE _\\

. Vm

WE

—t 2 — < tonz
—! o1z |[w— —»{ ton itz
HIGH Z
DATA 170 K DATAVALID DATA VALID
g p ————P
0104-3

Notes: (3) t; z min. and tp z min. are shown for reference only, they are periodically characterized and are not tested.

(4) tyz max. and toyz max. are measured 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
twe Write Cycle Time 10 ms
tas Address Setup Time 0 ns
tAH Address Hold Time 50 ns
tcs Write Setup Time 0 ns
tcH Write Hold Time 0 ns
tow CE Pulse Width 100 ns
toEs OE High Setup Time 10 ns
toeH OE High Hold Time 10 ns
twp WE Pulse Width 100 ns
tweH WE High Recovery 100 ns
tov Data Valid 1 ps
tos Data Setup 50 ns
tDH Data Hold 10 ns
tow Delay to Next Write 10 us
teLc Byte Load Cycle 0.20 200 us

WE Controlled Write Cycle

ADDRESS

-

'AS_"‘-—‘AHj

-tcu-»|

//////”77&

tes
CTANNN wiie

ANNNNNNV/ARvg

DATA IN —QZ%ZE(
DATA OUT m

o LY \
—toes—> toEH |g—m-
- twe >
\L pa N
g— {, —]
‘DV‘ 'WPH
DATA VALID

R — 'ns—'—>|<—lou

HIGH Z

\\V/ivgy W

XA IR

0104-4
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CE Controlled Write Cycle

|t g g |t gy D

—lops— toEH |t—

= TZZY ) ANNNNNVANN vy

< tcs—> -t cn-j C
A I 77
<——tpy—
bata i ST SN s ‘j@zzgm

<-——ins——>|<-—t,,,.,

H

HIGH Z

DATA OUT
0104-5

Page Write Cycle

<s>ammmwg—
T\ [P [ 7 SN
A A TN

(6) *ADDRESS X XX, XX J [RRRXRX

7

1o XXRXRXXEXX ) XXX X [ostom ——
BYTEOQ BYTE1 BYTE 2 “BYTEn BYTEn+1 BYTEn+2
twe

0104-6

*For each successive write within the page write operation, Ag—A1g should be the same or
writes to an unknown address could occur.

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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DATA Polling Timing Diagram(?)

£C

sooress YR XA = YRR

) /T

-

s \
toEH tops—»
tow

oy — o ———(Eor——
twe
0104-7
Toggle Bit Timing Diagram
& |V VY VY Y i Y A Y WV O
e ; -
Yoen togs fe—
o W2 U A U U A W A W A W
‘__*Dw-—>
Y S D - Gy W o VI g W
twe
0104-8
*1/0g beginning and ending state will vary.
SYMBOL TABLE
WAVEFORM INPUTS OUTPUTS
Must be Will be
steady steady
May change Will change
_ﬂ_ from Low to from Low to
High High
May change Will change
—“_ from High to  from High to
Low Low
¢ Don't Care: Changing :
m Changes State Not
Allowed Known
Center Line
M N/A is High
Impedance

Note: (7) Polling operations are by definition read cycles and are therefore subject to read cycle timings.
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PIN DESCRIPTIONS

Addresses (Ag-A1¢)

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

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced.

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (I/0g~1/07)
Data is written to or read from the X28C010 through
the 170 pins.

Write Enable (WE)
The Write Enable input controls the writing of data to
the X28C010.

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 2-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 X28C010 supports both
a CE and WE controlled write cycle. That is, the ad-
dress is latched by the falling edge of either CE or WE,
whichever occurs last. Similarly, the data is latched in-
ternally by the rising edge of either CE or WE, whichev-
er occurs first. A byte write operation, once initiated,
will automatically continue to completion, typically with-
in 5 ms.

Page Write Operation

The page write feature of the X28C010 allows the en-
tire memory to be written in 2.5 seconds. Page write
allows two to two hundred fifty-six bytes of data to be
consecutively written to the X28C010 prior to the com-
mencement of the internal programming cycle. The
host can fetch data from another location within the
system during a page write operation (change the
source address), but the page address (Ag through
Aq6) 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 two hundred fifty-five
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 200 ps of
the falling edge of the preceding WE. If a subsequent
WE HIGH to LOW transition is not detected within 200
ws, the internal automatic programming cycle will com-
mence. There is no page write window limitation. Effec-
tively the page write window is infinitely wide, so long
as the host continues to access the device within the
byte load cycle time of 200 us.

Write Operation Status Bits
The X28C010 provides the user two write operation
status bits. These can be used to optimize a system
write cycle time. The status bits are mapped onto the
1/0 bus as shown in Figure 1.

Figure 1: Status Bit Assignment

vo [or[te]sJ4fs]2]1]o0
RESERVED

b TOGGLE BIT
DATA POLLING

0104-9

DATA Polling (1/07)

The X28C010 features DATA Polling as a method to
indicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
X28C010, eliminating additional interrupt inputs or ex-
ternal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on 1/07 (i.e., write data =
Ox0xx xo0xx, read data = 1xxx xox). Once the program-
ming cycle is complete, 1/07 will reflect true data. Note:
If the X28C010 is in the protected state and an illegal
write operation is attempted DATA Polling will not
operate.

Toggle Bit (1/0g)

The X28C010 also provides another method for deter-
mining when the internal write cycle is complete. Dur-
ing the internal programming cycle 1/Og will alternate
between one and zero on subsequent attempts to read
the device. When the internal cycle is complete the
toggling will cease and the device will be accessible for
additional read or write operations.
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DATA POLLING 1/07
Figure 2a: DATA Polling Bus Sequence

LAST [[

WRITE
e 4 i

-\ \IRUT
"\ AT

Vin
10, HIGH Z fF\—/__/_—\:—
_\_L/ \—tev, A~ /]

|, X28C010
[ READY
Ao—A,c An X An X An X am X I An )(An
J
0104-10
Figure 2b: DATA Polling Software Flow DATA Polling can effectively halve the time for writing

to the X28C010. The timing diagram in Figure 2a illus-
trates the sequence of events on the bus. The software
WRITE DATA = flow diagram in Figure 2b illustrates one method of im-
plementing the routine.

WRITES
COMPLETE?

SAVE LAST DATA
AND ADDRESS

READ LAST
ADDRESS

VO,
COMPARE?

X28C010
READY

0104-11
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THE TOGGLE BIT 1/0¢g
Figure 3a: Toggle Bit Bus Sequence

: - Vou I\ weHz [ I\ I\
1/Oq \ ,<—Vo.. / j ] . X28C010

READY

0104-12

*Beginning and ending state of 1/0g will vary.

Figure 3b: Toggle Bit Software Flow

LAST WRITE

LOAD ACCUM

FROM ADDR n

4

COMPARE
ACCUM WITH
ADDR n

COMPARE

YES

READY

NO

0104-13

The Toggle Bit can eliminate the software housekeep-
ing chore of saving and fetching the last address and
data written to a device in order to implement DATA
Polling. This can be especially helpful in an array com-
prised of multiple X28C010 memories that is frequently
updated. Toggle Bit testing can also provide a method
for status checking in multiprocessor applications. The
timing diagram in Figure 3a illustrates the sequence of
events on the bus. The software flow diagram in Figure
3b illustrates a method for testing the Toggle Bit.
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HARDWARE DATA PROTECTION

The X28C010 provides three hardware features that
protect nonvolatile data from inadvertent writes.

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

® Default Voo Sense—All write functions are inhibited
when Voo is <3.8V.

® Write Inhibit—Holding either OE LOW, WE HIGH, or
CE HIGH will prevent an inadvertent write cycle
during power-on and power-off, maintaining data
integrity.

SOFTWARE DATA PROTECTION

The X28C010 offers a software controlled data protec-
tion feature. The X28C010 is shipped from Xicor with
the software data protection NOT ENABLED; that is,
the device will be in the standard operating mode. In
this mode data should be protected during power-up/-
down operations through the use of external circuits.
The host would then have open read and write access
of the device once Vg was stable.

The X28C010 can be automatically protected during
power-up and power-down without the need for exter-
nal circuits by employing the software data protection
feature. The internal software data protection circuit is
enabled after the first write operation utilizing the soft-
ware algorithm. This circuit is nonvolatile and will re-
main set for the life of the device unless the reset com-
mand is issued.

Once the software protection is enabled, the X28C010
is also protected from inadvertent and accidental writes
in the powered-on state. That is, the software algorithm
must be issued prior to writing additional data to the
device.

SOFTWARE ALGORITHM

Selecting the software data protection mode requires
the host system to precede data write operations by a
series of three write operations to three specific ad-
dresses. Refer to Figure 4a and 4b for the sequence.
The three byte sequence opens the page write window
enabling the host to write from one to two hundred fif-
ty-six bytes of data. Once the page load cycle has
been completed, the device will automatically be re-
turned to the data protected state.
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SOFTWARE DATA PROTECTION

Figure 4a: Timing Sequence—Byte or Page Write

/S
ov

DATA AA 55
ADDRESS 5555
— =
CE
— =
WE

|, WRITE

WRITES PROTECTED

twe ——

0104-14

Figure 4b: Write Sequence for
Software Data Protection

L e e

WRITE DATA AA
L[]
ADDRESS 5555

A

WRITE DATA 55
TO
ADDRESS 2AAA

A 4

WRITE DATA AO

ADDRESS 5555

----J-----

WRITE DATA XX
TO
ANY ADDRESS

4

WRITE LAST BYTE
T0
LAST ADDRESS

- e - o

A 4

AFTER tye

RE=ENTERS DATA
PROTECTED STATE

L e e e T T SR |

OPTIONAL
BYTE/PAGE
LOAD OPERATION

0104-15

Regardless of whether the device has previously been
protected or not, once the software data protection al-
gorithm is used and data has been written, the
X28C010 will automatically disable further writes unless
another command is issued to cancel it. If no further
commands are issued the X28C010 will be write pro-
tected during power-down and after any subsequent
power-up.

Note: Once initiated, the sequence of write opera-
tions should not be interrupted.
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RESETTING SOFTWARE DATA PROTECTION

Figure 5a: Reset Software Data Protection Timing Sequence

v, 3 § e
B R e
ADDRESS 5555 2AAA 5555 5555 2AAA 5555 —>MODE
£ C
27 .
£¢
27
0104-16

Figure 5b: Software Sequence to Deactivate

Software Data Protection

In the event the user wants to deactivate the software
data protection feature for testing or reprogramming in

WRITE DATA AA
T0
ADDRESS 5555

}

WRITE DATA 55

ADDRESS 2AAA

:

WRITE DATA 80
TO
ADDRESS 5555

!

WRITE DATA AA
TO
ADDRESS 5555

!

WRITE DATA 55
T0
ADDRESS 2AAA

3

WRITE DATA 20
TO
ADDRESS 5555

0104-17

an E2PROM programmer, the following six step algo-
rithm will reset the internal protection circuit. After twgc,
the X28C010 will be in standard operating mode.

Note: Once initiated, the sequence of write opera-
tions should not be interrupted.
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SYSTEM CONSIDERATIONS

Because the X28C010 is frequently used in large mem-
ory arrays it is provided with a two line control architec-
ture for both read and write operations. Proper usage
can provide the lowest possible power dissipation and
eliminate the possibility of contention where multiple
1/0 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 X28C010 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 0.1 uF high fre-
quency ceramic capacitor be used between Vg and
GND at each device. Depending on the size of the ar-
ray, the value of the capacitor may have to be larger.

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

FUNCTIONAL DIAGRAM

[ —

—— X
] BUFFERS L. 1MEGABIT
Ag=Arg{ ] LATCHES E2PROM
Al ARRAY

E DECODER

| 1

Y

,

I/0 BUFFERS
—J PUFTERS ] ANp LaTcHES
ho-471 3 AND
— _ ,
< | [T
L | I
—_—
1/0g=1/07
TE—] conTRoL | |pATA INPUTS/OUTPUTS
a=__| Locic
OE AND
WE—] TIMING
VccH
Vgs O—>
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ORDERING INFORMATION

1M E2PROMs
Device .
order | organization [ Maronn o
SIP|D|C|FIF[K|J|E|G
X28C010C-20 | 131072x8 o T 200 ns CMOs Standard
X28C010C-25 | 131072x8 L il 250 ns CMOS Standard
X28C010C 131072 x 8 L T 300 ns CMOS Standard
X28C010C-35 | 131072x 8 . ¥ 350 ns CMOS Standard
X28C010CI-20f 131072x8 L | 200 ns CMOS Standard
X28C010CI-25| 131072x8 o | 250 ns CMOS Standard
X28C010Ci 131072x 8 U | 300 ns CMOS Standard
X28C010CI-35| 131072x8 L] | 350 ns CMOS Standard

Key:

t = Blank = Commercial = 0°C to +70°C
I = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

S = Plastic Small Outline Gull Wing

P = Plastic DIP

D = Cerdip

C = 32-Lead Side Braze
F1 = Ceramic Flat Pack for X2864A, X2864B,

X2864H and X28C64

F2 = Ceramic Flat Pack for X28C256 and X28C256B
K = Ceramic Pin Grid Array

J = J-Hook Plastic Leaded Chip Carrier

E= g4-l?)ad Ceramic Leadless Chip Carrier (Solder

eal
G.= Ceramic Leadless Chip Carrier (Glass Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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
tailure to perform, when properly used in accordance with instructions for use provided in the iabeling, can be reasonably expected to result in a significant
injury to the user.

2. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION
32-LEAD SIDE BRAZE PACKAGE TYPE C

1.600 (40.64)
32 -
O o Y e N s S o T o s Y o e N s Y e O s Y e O o Y i

1 S

) 0.610(15.49)
0.500 (12.70)

PIN 1 INDEX—>O L )
]
I [ O [ O By
PIN 15 5 Lo.1oo(2.s4)
1 J

1.500 (38.10)

REF.

- — 0.225(5.72)
LU L LN L s 0-0e8224)

0.200(5.08) TF SEATNG
0.125(3.18) | 0.060(1.52)
o I<_o.1oo(z.54) 0.070(1.78) *H 0.026 (0.66) 0015 (0.38)

0.095(2.41) = 0.030(0.76) = 0.014(0.36)
TYP. 0.100 (2.54) TYP. 0.050 (1.27) TYP. 0.018 (0.46)

0.620(15.75)
0.590 (14.99)

| N—

’ \
' I '
'

’

'I "’ \|‘\“‘ 0°
‘t”, J § ‘.‘l. 156
TYP. 0.010(0.25) w = \~]J w15

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

U.S. Sales Offices

Northeast Area

Xicor, Inc.

83 Cambridge Street

Unit 1D

Burlington, Massachusetts 01803
Phone: 617/273-2110

Telex: 230322889

Fax: 617/273-3116

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 407/767-8010
TWX: 510-100-7141
Fax: 407/767-8912

Mid-Atlantic Area

Xicor, Inc.

50 North Street

Danbury, Connecticut 06810
Phone: 203/743-1701

Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, Illinois 60173
Phone: 312/605-1310
TWX: 910-997-3663

Fax: 312/605-1316

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor GmbH
Forsthausstrasse 1

D-8013 Haar bei Muenchen
West Germany

Phone: (49) 89/463089
Telex: 5213883

Fax: (49) 89/4605472

Japan Area

Xicor Japan K.K.

Suzuki Building, 4th Floor
1-6-8 Shinjuku, Shinjuku-ku
Tokyo 160, Japan

Phone: (03) 225-2004

Fax: (03) 225-2319

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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ADVANCED INFORMATION ®
1M Military X28C010M 128K x 8 Bit
Electrically Erasable PROM

FEATURES DESCRIPTION

¢ Low Power CMOS
—50 mA Active Current Max.
—500 nA Standby Current Max.
® High Speed Page Write Operation
® Fast Write Cycle Times
—256-Byte Page Size
—Byte or Page Write Cycle: 5 ms Typical
—Complete Memory Rewrite: 2.5 Sec.
—Effective Byte Write Cycle Time: 19 us
® End of Write Detection
—DATA Polling
—Toggle Bit Testing
—Accommodates Multiprocessor
Applications
® Software Data Protection
¢ JEDEC Approved Byte-Wide Pinout for DIPs

The Xicor X28C010 is a 128K x 8 E2PROM, fabricated
with Xicor’s proprietary, high performance, floating gate
CMOS technology. Like all Xicor programmable non-
volatile memories the X28C010 is a 5V only device.
The X28C010 features the JEDEC approved pinout
for byte-wide memories, compatible with industry
EPROMs.

The X28C010 supports a 256-byte page write opera-
tion, effectively providing a 19 us/byte write cycle and
enabling the entire memory to be written in less than
2.5 seconds. The X28C010 also features DATA Polling
and Toggle Bit test, system software support schemes
used to indicate the early completion of a write cycle.
In addition, the X28C010 supports the Software Data
Protection option.

Xicor E2PROMs are designed and tested for applica-
tions requiring extended endurance. Data retention is
specified to be greater than 10 years.

PIN CONFIGURATIONS

SIDE BRAZE LCC PIN NAMES
\ /J A5 Ajg NC NC NC NC Voo WE NC NC Ay, AO—A16 Address Inputs

Net 32PVee RS R R TR R 1/Qp-1/07  Data Input/Output
A155 2 31WE Arz Y7 o 5 A WE Write Enable
As0]3 30[ANC A7 Yi3 i35 Ag CE Chip Enable
A O4 2904, Ag Y3 57 4% OE Output Enable

A, 05 2800A5 As Yiv: 15 A Vce +5V

W= 1 270, we G il ne Vss Ground

As 37 26 FIAQ ~e S X28C010 w50 Ne NC No Connect

A4s X28C010 2 =L ve G (T0P VIEW) il ve

A; 09 24308 - "

A, 1o 230440 xs &

A 271G

A2 Ao

A2 21831/0, —

/0,13 201/04 MEE e e S
U8y U9 200 2 22 2% 24 s 26 g2 28

/0,414 19831/05 Ap 1/0q 1/0,1/0;Vss NC 1/031/0, 1/05 1/0g /07
/0,415 1831/0, 01032
vssCJ16 1731/05
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ABSOLUTE MAXIMUM RATINGS*

Temperature UnderBias.................. —65°C to +135°C
Storage Temperature .................... —65°C to +150°C
Voltage on any Pin with

Respectto Ground............... —1.0Vto +7V
D.C.OutputCurrent .. .......vveneiiiieiiiieennaennns 5 mA
Lead Temperature

(Soldering, 10 Seconds) .......covvivvernenenennnn, 300°C

D.C. OPERATING CHARACTERISTICS

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

Ta = —55°C to +125°C, Voo = +5V £10%, unless otherwise specified.

Symbol Parameter Limits Units Test Conditions
Min. Max.
Ice Ve Current (Active) 50 mA CE = OE = V|, WE = V|4
(TTL Inputs) All1/O’s = Open
Address Inputs = TTL Levels @ f = 5 MHz
IsB4 Vg Current (Standby) 3 mA | CE =V, OE = V_
(TTL Inputs) Al 1/0’s = Open, Other Inputs = V4
IsB, Vg Current (Standby) 500 pA | CE = Veg — 0.3V, 0E = V),
(CMOS Inputs) All I/Q’s = Open, Other Inputs = Vco
M Input Leakage Current 10 pA Vin = GND to Vo
Lo Output Leakage Current 10 pA | Vout = GNDtoVge, CE = Viy
Vit Input Low Voltage -1.0 0.8 v
Vi) Input High Voltage 20 | Voo +1.0 \'%
VoL Output Low Voltage 0.4 \ lop = 2.1 mA
VoH Output High Voltage 2.4 \') loq = —400 pA
POWER-UP TIMING
Symbol Parameter Max. Units
tpur(® Power-Up to Read Operation 100 us
tpuw'@ Power-Up to Write Operation 5 ms
CAPACITANCE Tp = 25°C,f = 1.0 MHz, Vg = 5V
Symbol Test Max. Units Conditions
C| 10 Input/Output Capacitance 10 pF Viyo = OV
CiN®@ Input Capacitance 10 pF ViN= 0V
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels| 0OV to 3.0V CE OE WE Mode 170 Power
Input Bise and 10ns L L H Read Dout Active
Fall Times L L Write Din Active
'T'}fn‘;;;';_‘l\?e‘:;p“‘ 1.5V H X X Standoyand | HighZ | Standoy
Output Load 1 TTL Gate and X L X Write Inhibit _ _
C_ = 100 pF
X X H Write Inhibit — —

Notes: (1) Vi min. and V|4 max. are for reference only and are not tested.
(2) This parameter is periodically sampled and not 100% tested.
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A.C. CHARACTERISTICS
Ta = —55°C to +125°C, Vgg = +5V £10%, unless otherwise specified.

Read Cycle Limits

Symbol Parameter X28C010M-20 | X28C010M-25 X28C010M X28C010M-35 Units
Min. Max. | Min. | Max. Min. Max. | Min. Max.
tre Read Cycle Time 200 250 300 350 ns
tce Chip Enable Access Time 200 250 300 350 ns
tan Address Access Time 200 250 300 350 ns
toe Output Enable Access Time 50 50 100 100 ns
tz® | CE Low to Active Output 0 ns
toLz(® | OE Low to Active Output 0 ns
thz(4 | CE High to High Z Output 50 50 50 50 ns
tonz# | OE High to High Z Output 50 50 50 50 ns
toH Output Hold from 0 0 0 0 ns
Address Change
Read Cycle
| < 4 -
ADDRESS j( X X
——tce——|
CE ™\ ' v
N /
<—1tog—
OF — T\ "
WE —=
|——t z—] tonz
— toz [ ton thz
HIGH Z
DATA 1/0 K DATA VALID DATA VALID
]
0103-3

Notes: (3) t 7 min. and to,z min. are shown for reference only, they are periodically characterized and are not tested.

(4) tyz max. and toyz max. are measured 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
twe Write Cycle Time 10 ms
tas Address Setup Time 0 ns
taH Address Hold Time 50 ns
tcs Write Setup Time 0 ns
tcH Write Hold Time 0 ns
tow CE Pulse Width 100 ns
toEs OE High Setup Time 10 ns
toEH OE High Hold Time 10 ns
twp WE Pulse Width 100 ns
twPH WE High Recovery 100 ns
tov Data Valid 1 us
tos Data Setup 50 ns
tbH Data Hold 10 ns
tow Delay to Next Write 10 us
tBLC Byte Load Cycle 0.20 200 ps
WE Controlled Write Cycle
- twe —
ADDRESS —

CJANNN v

<-—-l.s—-—><-—lm_j

MY T IITA T
[ L

DATA OUT

DATA IN —'@Z@(
XXX

N
t

DV

L
OE N
<—toes—>] toen [—
4 -
WE N // \

| tyyppy ~——

DATA VALID

HIGH Z

D — tns———>|<——|nu

N e
[~ —

YRR R
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CE Controlled Write Cycle

-t twe
-t g g — -ty ——
N - tow > ,
N
ce \- e SNNV/Avan NS
— twpy —|
—tops— toeH | —p

OE / \::::‘::]ff-\_::f

. ——tcs— «'cuj rE
WE \ I 77

DATA IN XX XX XXX XXX XX XK DATA VALID MM

‘4—-'05-—5']4—!9“

HIGH Z

DATA OUT
0103-5

Page Write Cycle

<s>o-:m—w—%f[rmjf:—

N
(6) *ADDRESS X X - X JID( X X TMKZX

7

1o XRRRXRXIX X XY X X[ ot y——

BYTEOQ BYTE1 BYTE2 BYTEn BYTE n+1 BYTE n+2

1
wC

0103-6

*For each successive write within the page write operation, Ag—A1g should be the same or
writes to an unknown address could occur.

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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DATA Polling Timing Diagram(?)

soovess YRR YR SO = XXX
) /T
Ve ) & \
toen toEs—
(]
tow
/07 (LON=X )= = Dour=X )= 4§ Doyy =X
twe
0103-7
Toggle Bit Timing Diagram
& VR0 VY VY V. VY WV A VY W
WE 3,
toen i togs _L:
o WV W W VY W W W
tow |
7 S D - ar W o W N gy S F:'\_C
twe
0103-8
*|1/Og beginning and ending state will vary.
SYMBOL TABLE
WAVEFORM INPUTS OUTPUTS
Must be Will be
steady steady
May change Will change
_ﬁ_ from Low to from Low to
High High
May change Will change
_“ from High to from High to
Low ) Low
Don't Care: Changing :
m Changes State Not
Allowed Known
Center Line
DK is High
Impedance

Note: (7) Polling operations are by definition read cycles and are therefore subject to read cycle timings.
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PIN DESCRIPTIONS

Addresses (Ag-A1g)
The Address inputs select an 8-bit memory location
during a read or write operation.

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced.

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (1/09-1/07)
Data is written to or read from the X28C010 through
the 1/0 pins.

Write Enable (WE)
The Write Enable input controls the writing of data to
the X28C010.

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 2-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 X28C010 supports both
a CE and WE controlled write cycle. That is, the ad-
dress is latched by the falling edge of either CE or WE,
whichever occurs last. Similarly, the data is latched in-
ternally by the rising edge of either CE or WE, whichev-
er occurs first. A byte write operation, once initiated,
will automatically continue to completion, typically with-
in 5 ms.

Page Write Operation

The page write feature of the X28C010 allows the en-
tire memory to be written in 2.5 seconds. Page write
allows two to two hundred fifty-six bytes of data to be
consecutively written to the X28C010 prior to the com-
mencement of the internal programming cycle. The
host can fetch data from another location within the
system during a page write operation (change the
source address), but the page address (Ag through
A1e) 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 two hundred fifty-five
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 200 ps of
the falling edge of the preceding WE. If a subsequent
WE HIGH to LOW transition is not detected within 200
us, the internal automatic programming cycle will com-
mence. There is no page write window limitation. Effec-
tively the page write window is infinitely wide, so long
as the host continues to access the device within the
byte load cycle time of 200 us.

Write Operation Status Bits
The X28C010 provides the user two write operation
status bits. These can be used to optimize a system
write cycle time. The status bits are mapped onto the
170 bus as shown in Figure 1.

Figure 1: Status Bit Assignment

o [op[w]s]4]a]2]1]o0
RESERVED

tr—————» TOGGLE BIT
DATA POLLING

0103-9

DATA Poliing (1/07)

The X28C010 features DATA Polling as a method to
indicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
X28C010, eliminating additional interrupt inputs or ex-
ternal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on 1/07 (i.e., write data =
Oxoxx xxxx, read data = 1> xxxx). Once the program-
ming cycle is complete, 1/07 will reflect true data. Note:
If the X28C010 is in the protected state and an illegal
write operation is attempted DATA Polling will not
operate.

Toggle Bit (1/0g)

The X28C010 also provides another method for deter-
mining when the internal write cycle is complete. Dur-
ing the internal programming cycle 1/Og will alternate
between one and zero on subsequent attempts to read
the device. When the internal cycle is complete the
toggling will cease and the device will be accessible for
additional read or write operations.
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DATA POLLING 1/07
Figure 2a: DATA Polling Bus Sequence

LAST IL

WRITE 1/
WE

N eV aVaVaVe s aVs

TN ANT

vo, —= HIGH Z [ il
o\ //_\_/—J—\'

| . X28C010

L READY
Ag—Ayy An An An An An An An
X X X~ X J= X
0103-10
Figure 2b: DATA Polling Software Flow DATA Polling can effectively halve the time for writing

to the X28C010. The timing diagram in Figure 2a illus-
trates the sequence of events on the bus. The software
flow diagram in Figure 2b illustrates one method of im-
plementing the routine. .

WRITE DATA

WRITES
COMPLETE?

SAVE LAST DATA
AND ADDRESS

READ LAST
ADDRESS

Vo, NO

YES

X28C010
READY

0103~11
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THE TOGGLE BIT 1/0¢g
Figure 3a: Toggle Bit Bus Sequence

*Beginning and ending state of I/0g will vary.

Vam wenz ([ [\ \
l/o.:'/_'t—\_j:_;:/__\ A\ 4 J J X28C010

READY
0103-12

Figure 3b: Toggle Bit Software Flow

LAST WRITE

/

LOAD ACCUM |

FROM ADDR n

COMPARE
ACCUM WITH
ADDR n

COMPARE
oK

YES

READY

0103-13

The Toggle Bit can eliminate the software housekeep-
ing chore of saving and fetching the last address and
data written to a device in order to implement DATA
Polling. This can be especially helpful in an array com-
prised of multiple X28C010 memories that is frequently
updated. Toggle Bit testing can also provide a method
for status checking in multiprocessor applications. The
timing diagram in Figure 3a illustrates the sequence of
events on the bus. The software flow diagram in Figure
3b illustrates a method for testing the Toggle Bit.
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HARDWARE DATA PROTECTION

The X28C010 provides three hardware features that
protect nonvolatile data from inadvertent writes.

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

® Default Voo Sense—All write functions are inhibited
when Vgg is <3.8V. :

® Write Inhibit—Holding either OE LOW, WE HIGH, or
CE HIGH will prevent an inadvertent write cycle
during power-on and power-off, maintaining data
integrity.

SOFTWARE DATA PROTECTION

The X28C010 offers a software controlled data protec-
tion feature. The X28C010 is shipped from Xicor with
the software data protection NOT ENABLED; that is,
the device will be in the standard operating mode. In
this mode data should be protected during power-up/-
down operations through the use of external circuits.
The host would then have open read and write access
of the device once Vgg was stable.

The X28C010 can be automatically protected during
power-up and power-down without the need for exter-
nal circuits by employing the software data protection
feature. The internal software data protection circuit is
enabled after the first write operation utilizing the soft-
ware algorithm. This circuit is nonvolatile and will re-
main set for the life of the device unless the reset com-
mand is issued.

Once the software protection is enabled, the X28C010
is also protected from inadvertent and accidental writes
in the powered-on state. That is, the software algorithm
must be issued prior to writing additional data to the
device.

SOFTWARE ALGORITHM

Selecting the software data protection mode requires
the host system to precede data write operations by a
series of three write operations to three specific ad-
dresses. Refer to Figure 4a and 4b for the sequence.
The three byte sequence opens the page write window
enabling the host to write from one to two hundred fif-
ty-six bytes of data. Once the page load cycle has
been completed, the device will automatically be re-
turned to the data protected state.
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SOFTWARE DATA PROTECTION

Figure 4a: Timing Sequence—Byte or Page Write

DATA
ADDRESS

A
ov

AA
5555

S5

WRITE

WRITES PROTECTED

twe ———

0103-14

Figure 4b: Write Sequence for
Software Data Protection

WRITE DATA AA
TO
ADDRESS 5555

4

WRITE DATA 55
TO
ADDRESS 2AAA

y

WRITE DATA AO
T0
ADDRESS 5555

WRITE DATA XX
T0
ANY ADDRESS

4

WRITE LAST BYTE
TO
LAST ADDRESS

P ——-—-——— -

- - - o

A 4

AFTER tyc
RE-ENTERS DATA
PROTECTED STATE

L e e e T Y p—— |

OPTIONAL
BYTE/PAGE
LOAD OPERATION

0103-15

Regardless of whether the device has previously been
protected or not, once the software data protection al-
gorithm is used and data has been written, the
X28C010 will automatically disable further writes unless
another command is issued to cancel it. If no further
commands are issued the X28C010 will be write pro-
tected during power-down and after any subsequent
power-up.

Note: Once initiated, the sequence of write opera-
tions should not be interrupted.
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RESETTING SOFTWARE DATA PROTECTION

Figure 5a: Reset Software Data Protection Timing Sequence

v -4 £
€ pata  AA 55 80 AA 55 20 2 tyo ——| . OPERATNE
ADDRESS 5555 2AAA 5555 5555 2AAA 5555 - OFER
£C
arl A
£C
27
0103-16

Figt:re 5b: Software Sequence to Deactivate

Software Data Protection

WRITE DATA AA
TO
ADDRESS 5555

v

WRITE DATA 55

ADDRESS 2AAA

I

WRITE DATA 80

TO
ADDRESS 5555

v

WRITE DATA AA
TO
ADDRESS 5555

!

WRITE DATA 55

ADDRESS 2AAA

T

WRITE DATA 20

ADDRESS 5555

0103-17

In the event the user wants to deactivate the software
data protection feature for testing or reprogramming in
an E2PROM programmer, the following six step algo-
rithm will reset the internal protection circuit. After twc,
the X28C010 will be in standard operating mode.

Note: Once initiated, the sequence of write opera-
tions should not be interrupted.
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SYSTEM CONSIDERATIONS

Because the X28C010 is frequently used in large mem-
ory arrays it is provided with a two line control architec-
ture for both read and write operations. Proper usage
can provide the lowest possible power dissipation and
eliminate the possibility of contention where multiple
170 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 X28C010 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/Os. 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 0.1 pF high fre-
quency ceramic capacitor be used between V¢ and
GND at each device. Depending on the size of the ar-
ray, the value of the capacitor may have to be larger.

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

FUNCTIONAL DIAGRAM

= X
—1 BuFFERS 1MEGABIT
Ag=A;g{ =] LATCHES f—ul E2PROM
— a0 ARRAY
=] oecober
5 BUFZERS |1 1/0 BUFFERS
= atches AND LATCHES
fo=A79 — “anp
—] pecooer | | 4
~— "
-
I 1/00=1/0;
CE——{ CONTROL | |DATA INPUTS/OUTPUTS
55— Losic
= AND
WE—] TIMING
Vec O—>
Vss()'-”

0103-18
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ORDERING INFORMATION

1M E2PROMSs
Device j
order |organzaton o e o v
S/P/DICFIIF2IKIJ | E|G
X28C010CM-20| 131072x 8 L] M 200 ns CMOS Standard
X28C010CM-25| 131072x 8 o M {250ns CMOS Standard
X28C010CM 131072x 8 . M 300 ns CMOS Standard
X28C010CM-35| 131072x8 o M |[350ns CMOS Standard

Key:

t = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

S = Plastic Small Outline Gull Wing
P = Plastic DIP
D = Cerdip
C = 32-Lead Side Braze
F1 = Ceramic Flat Pack for X2864A, X2864B,
X2864H and X28C64
F2 = Ceramic Flat Pack for X28C256 and X28C256B
K = Ceramic Pin Grid Array
J = J-Hook Plastic Leaded Chip Carrier
E= g4-FI’)ad Ceramic Leadless Chip Carrier (Solder
eal
G = Ceramic Leadless Chip Carrier (Glass Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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. A critical component is 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 safety or effectiveness.
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PACKAGING INFORMATION
32-LEAD SIDE BRAZE PACKAGE TYPE C

1.600 (40.64)

32 -
AN N s s Y v Y v e e Y v O e e e N v Y v Y O e |

- )

PIN 1 INDEX—~O L )

0.610(15.49)
0.500 (12.70)

| 0.100(2.54)

!
p|N1ITFI_lE_IDl_TI_JT_II_.II_JI_II_lLJI_II_IuL
. 1.500(38.10)

REF.
: — 0.225(5.72)
ﬂ [—l R 0.088(2.24)
0.200(5.08) SN
0.125(3.18) 0.060(1.52)
f 0.015(0.38
L i‘_o.1oo(2.54) _ 0.070(1.78) »“ 0.026 (0.66) (0.58)
0.095(2.41) 0.030(0.76) 0.014(0.36)
TYP. 0.100 (2.54) TYP. 0.050 (1.27) TYP. 0.018 (0.46)
0.620 (15.75)
0.590 (14.99)
 S—
| n
l’ !“\
)\ 0
"_'a _J H ‘.“‘ @)
TYP. 0.010(0.25)">] j= AN

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

U.S. Sales Offices

Northeast Area

Xicor, Inc.

83 Cambridge Street

Unit 1D

Burlington, Massachusetts 01803
Phone: 617/273-2110

Telex: 230322889

Fax: 617/273-3116

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 407/767-8010
TWX: 510-100-7141
Fax: 407/767-8912

Mid-Atlantic Area

Xicor, Inc.

50 North Street

Danbury, Connecticut 06810
Phone: 203/743-1701

Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, Hlinois 60173
Phone: 312/605-1310
TWX: 910-997-3663

Fax: 312/605-1316

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor GmbH
Forsthausstrasse 1

D-8013 Haar bei Muenchen
West Germany

Phone: (49) 89/463089
Telex: 5213883

Fax: (49) 89/4605472

Japan Area

Xicor Japan K.K.

Suzuki Building, 4th Floor
1-6-8 Shinjuku, Shinjuku-ku
Tokyo 160, Japan

Phone: (03) 225-2004

Fax: (03) 225-2319

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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PRELIMINARY INFORMATION

[}
iGor
®

1Megabit Module XM28C010 128K x 8 Bit
Electrically Erasable PROM
FEATURES DESCRIPTION

© High Density 1Megabit (128K x 8) E2PROM
Module

® Access Time of 250 ns at —55°C to + 125°C

® Base Memory Component: Xicor CMOS
X28C256

© JEDEC Standard 32-Pin 600 Mil Wide
Ceramic Side Braze Package

® Pin Compatible with the X28C010 1Megabit
Monolithic CMOS E2PROM

® Fast Write Cycle Times Supported by:
—Internal Program Cycle 10 ms Max.
—64-Byte Page
—DATA Polling
—Toggle Status Bit

® High Rel Module Available with:
—100% MIL-STD-883 Compliant

Components
—100% Screening and MIL-STD-883
Processing of Modules
o Software Data Protection

The XM28C010 is a high density 1Megabit E2PROM
comprised of four X28C256 32K x 8 LCCs mounted on
a co-fired multilayered ceramic substrate. The
XM28C010 is configured 128K x 8 bit and features the
JEDEC approved pinout for byte-wide memories, com-
patible with the monolithic X28C010.

The XM28CO010 is available in commercial, industrial
and military temperature ranges. The military tempera-
ture range module is built with MIL-STD-883 Class B
microcircuit components. In addition, after being as-
sembled all High Rel modules undergo 100%
screening.

The XM28C010 supports a 64-byte page write opera-
tion, this, combined with DATA Polling or Toggle Bit
testing, effectively provides a 78 us/byte write cycle,
enabling the module memory array to be rewritten in 10
seconds.

The XM28C010 will also support Software Data Protec-
tion, a user-optional method of protecting data during
power transitions.

The XM28C010 provides the same high endurance and
data retention as the base memory components.

PIN CONFIGURATION

0091-1

PIN NAMES
Ag~A1g Address Inputs
/0 —I/ O7 Data Input/Output
Write Enable
E Chip Enable
OE Output Enable
cC +5V
Vgs Ground
N% No Connect

FUNCTIONAL DIAGRAM

X28C256 X28C256
o | T
T = veo-ver @ Voo-1oy
—]& — &
% W
CE F ] CE
H
H (¢
[] IT 117
I l I X28C256 X28C256
Ap=Ary Ag=Ary Ao=Aqs
1/04=1/05 1/0g=1/07 1/05=1/05
13 [ [
WE WE WE
CE ﬁ) OJ CE CE
Ays —]
Ajg —]
0091-2

© Xicor, 1988 Patents Pending

Characteristics subject to change without notice
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ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias.................. —65°C to +135°C
Storage Temperature .................... —65°C to +150°C
Voltage on any Pin with
RespecttoGround........................ —1.0Vto +7V
D.C.Output Current .. ....oovvreeiiei e ienanrann 5mA
Lead Temperature
(Soldering, 10 Seconds) .........covviierininennnn. 300°C

D.C. OPERATING CHARACTERISTICS

*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

XM28C010 Tp = 0°C to +75°C, Voc = +5V £10%, unless otherwise specified.
XM28C010l T = —40°C to +85°C, Voo = +5V £10%, unless otherwise specified.
XM28C010M Tp = —55°C to +125°C, Voo = +5V £10%, unless otherwise specified.

Symbol Parameter Limits Units Test Conditions
‘ Min. Max.
Icc Vg Current (Active) 70 mA | CE = OE = V|, WE = V|4
(TTL inputs) Al 1/0’s = Open, 1 Device Active
Address Inputs = TTL Levels @ f = 5 MHz
IsB, Vce Current (Standby) 15 mA CE = Vi, OE = V)
(TTL Inputs) All1/0's = Open, Other Inputs = Vi
IsB, Vcc Current (Standby) 800 rA CE = Vu, OE = v
(CMOS Inputs) All 170’s = Open, Other Inputs = Vg
Iy Input Leakage Current 10 uwA | Vin = GNDto Ve
ILo Output Leakage Current 10 pA Vout = GND to Ve, CE = Viy
VL Input Low Voltage —1.0 0.8 \'J
VIH Input High Voltage 2.0 Vee +1.0 \'
VoL Output Low Voltage 0.4 \ lo = 21 mA
Vou Output High Voltage 2.4 \ loy = —400 A
TYPICAL POWER-UP TIMING
Symbol Parameter Typ.(1) Units
tpyr@ Power-Up to Read Operation 100 _ps
tpuw(® Power-Up to Write Operation 5 ms
CAPACITANCE Tp = 25°C, f = 1.0 MHz, Vg = 5V
Symbol Test Max. Units Conditions
Ci0@ Input/Output Capacitance 40 pF Vizo = 0V
Cin® Input Capacitance 24 pF ViN = OV
A.C. CONDITIONS OF TEST MODE SELECTION
Input Pulse Levels| 0V to 3.0V CE OE WE Mode 1/0 Power
Input Bise and 10ns L L H Read DouTt Active
Fall Times L H L Write DiN Active
'T"I%l:;gfl‘_i \%‘;;Puf 1.5V H X X mtnedm/hﬂtd High Z Standby
Output Load 1 TTL Gate and X L X Write Inhibit — —
CL = 100 pF - ——
X X H Write Inhibit — —

Notes: (1) Typical values are for To = 25°C and nominal supply voltage.
(2) This parameter is periodically sampled and not 100% tested.
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A.C. CHARACTERISTICS

XM28C010 Tp = 0°C to +75°C, Voo = +5V £10%, unless otherwise specified.
XM28C010l Tp = —40°C to +85°C, Voo = +5V £10%, unless otherwise specified.
XM28C010M Tp = —55°C to +125°C, Voo = +5V £10%, unless otherwise specified.

Read Cycle Limits

Symbol Parameter XM28C010-25 XM28C010 Units
Min. Max. Min. Max.
trc Read Cycle Time 250 300 ns
tce Chip Enable Access Time 250 300 ns
taa Address Access Time 250 300 ns
toe Output Enable Access Time 100 100 ns
Lz CE Low to Active Output 0 0 ns
toLz OE Low to Active Output 0 0 ns
thz(3 CE High to High Z Output 0 100 0 100 ns
tonz® OE High to High Z Output 0 100 0 100 ns
toH Output Hold from 0 0 ns
Address Change
Read Cycle
| tn -
ADDRESS >'( X X
| ———tce——|
CE — —\ —
N /]
<—tog—»
,—
OE ﬂ\
S (™
WE
|t z—p tonz
— gz [ — ton thz
HIGH Z
DATA 170 K DATA VALID DATA VALID

|t p g

0091-3

Note: (3) tyz and toz are measured from the point when CE or OE return high (whichever occurs first) to the time when the outputs
are no longer driven.

2-253



XM28C010

Write Cycle Limits

WE Controlled CE Controlled
Symbol Parameter Write Write(4) Units
Min. Max. Min. Max.
twe Write Cycle Time 10 10 ms
tas Address Setup Time 0 0 ns
taAH Address Hold Time 150 175 ns
tcs Write Setup Time 25 0 ns
tcH Write Hold Time 0 25 ns
tow CE Pulse Width 125 100 ns
toes OE High Setup Time 10 10 ns
toeH OE High Hold Time 10 35 ns
twp WE Pulse Width 100 125 ns
tweH WE High Recovery 1 1 us
tpv Data Valid 1 1 pus
tbs Data Setup 50 50 ns
tbH Data Hold 10 35 ns
tow Delay to Next Write 10 10 us
teic Byte Load Cycle 1 100 1 100 us

WE Controlled Write Cycle

ADDRESS

CIANNN s

tas ——>

(13

—
<*+—loes

toen

e

N

y e

v

DATA IN —'—m

— typy —

N\V/ivgy

DATA VALID

K

| — ‘ns‘———>|<—ibu

HIGH Z

KRR~

0091-4

Note: (4) Due to the inclusion of the decoder IC on board the module the WE and CE write controlled timings will vary. When utilizing
the CE controlied write operation all the hold_timings must be extended by the worst case propagation delay of the
decoder. For a WE controlled write operation CE must be a minimum 125 ns to accommodate the additional setup time

required.
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E Controlled Write Cycle
- twe: >
-t [t s y—
- N Ll ————— e N
Y/ N
N / NN 5“ N > N\
|—— twpy —
<—loes—>>| toeH [«t—p-

t—toy—»
oama 1n SIXXKKKXKK K o :lazxzjjzzzzz

<——tns—>|<~—lm

HIGH Z

DATA OUT
0091-5

Page Write Cycle

&l

L7277 /e ey
TN\ LA LA SN TN /TN KXY

twe
|<t—tp .c—

WE m (A2 Wanny |

*ADDRESS X X X I,ﬁX X X 7}

Fd

170 QRRRRXX XXX X LAST BYTE )}——

BYTEO BYTE1 BYTE 2 “ BYTEn BYTE n+1 BYTEn+2

| e———twc ——>]

0091-6

*For each successive write within the page write operation, Ag—A1g should be the same or
writes to an unknown address could occur.
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DATA Polling Timing Diagram

sooress i YOOX—mn YRR SRR XRRRRR

& /T
we =\ {5 \
WE | S—

toeH tops—
OE

tow
1/07 mmmmtemee{ D =X ) Doyt =X {5 Doyy =X
twe

0091-7

Toggle Bit Timing Diagram

LG

WE ‘ )
toen —

0091-8

*Starting and ending state of 1/0Og will vary, depending upon actual twc.
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PIN DESCRIPTIONS

Addresses (Ag-A1g)
The Address inputs select an 8-bit memory location
during a read or write operation.

Chip Enable (CE)

The Chip Enable input must be LOW to enable all
read/write operations. When CE is HIGH, power con-
sumption is reduced (see Note 4).

Output Enable (OE)
The Output Enable input controls the data output buff-
ers and is used to initiate read operations.

Data In/Data Out (I/0¢-1/07)
Data is written to or read from the XM28C010 through
the 1/0 pins.

Write Enable (WE)
The Write Enable input controls the writing of data to
the XM28C010.

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 2-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 XM28C010 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,
whichever occurs first. A byte write operation, once ini-
tiated, will automatically continue to completion, typical-
ly within 5 ms (see Note 4).

Page Write Operation

The page write feature of the XM28C010 allows the en-
tire memory to be written in 10 seconds. Page write
allows two to sixty-four bytes of data to be consecu-
tively written to the XM28C010 prior to the commence-
ment of the internal programming cycle. The host can
fetch data from another location within the system dur-
ing a page write operation (change the source ad-
dress), but the page address (Ag through A4g) for each
subsequent valid write cycle to the part during this op-
eration 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 sixty-three bytes in the
same manner as the first byte was written. Each suc-
cessive byte load cycle, started by the WE HIGH to
LOW transition, must begin within 100 ps of the falling
edge of the preceding WE. If a subsequent WE HIGH
to LOW transition is not detected within 100 us, 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 cy-
cle time of 100 us.

Write Operation Status Bits
The XM28C010 provides the user two write operation
status bits. These can be used to optimize a system
write cycle time. The status bits are mapped onto the
170 bus as shown in Figure 1.

Figure 1: Status Bit Assignment

s[afJa]2]1]o0
RESERVED

vo [op[TB

L——2» TOGGLE BIT
DATA POLLING

0091-9

DATA Polling (1/07)

The XM28C010 features DATA Polling as a method to
indicate to the host system that the byte write or page
write cycle has completed. DATA Polling allows a sim-
ple bit test operation to determine the status of the
XM28C010, eliminating additional interrupt inputs or ex-
ternal hardware. During the internal programming cycle,
any attempt to read the last byte written will produce
the complement of that data on 1/07 (i.e., write data =
Oxxx xxxx, read data = 1xxx xxx). Once the program-
ming cycle is complete, 1/07 will reflect true data. Note:
If the XM28C010 is in the protected state and an illegal
write operation is attempted DATA Polling will not
operate.

Toggle Bit (1/0¢)

The XM28C010 also provides another method for de-
termining when the internal write cycle is complete.
During the internal programming cycle |/Og will toggle
from one to zero and zero to one on subsequent at-
tempts to read the last byte written. When the internal
cycle is complete the toggling will cease and the de-
vice will be accessible for additional read or write
operations.
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DATA POLLING 1/07

Figure 2a: DATA Polling Bus Sequence

LAST

we—/

ALl { Von
RN N o W e W/ SN

XM28C010
™ READY

rote w X @ X % X » X = JL - X~

0091-10

Figure 2b: DATA Polling Software Flow

WRITE DATA

WRITES
COMPLETE?

YES

SAVE LAST DATA
AND ADDRESS

4

READ LAST
ADDRESS

10,
COMPARE?

XM28C010
READY

0091-11

DATA Polling can effectively halve the time for writing
to the XM28C010. The timing diagram in Figure 2a il-
lustrates the sequence of events on the bus. The soft-
ware flow diagram in Figure 2b illustrates one method
of implementing the routine.
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THE TOGGLE BIT 1/0g
Figure 3a: Toggle Bit Bus Sequence

V,
110, > [ o [\ HIGH Z .
S, \/ J ) . XM28C010
READY

0091-12

*Beginning and ending state of 1/0g will vary.

Figure 3b: Toggle Bit Software Flow

LAST WRITE

y

LOAD ACCUM

FROM ADDR n

/

COMPARE
ACCUM WITH
ADDR n

COMPARE
oK

YES

READY

NO

0091-13

The Toggle Bit can eliminate the software housekeep-
ing chore of saving and fetching the last address and
data written to a device in order to implement DATA
Polling. This can be especially helpful in an array com-
prised of multiple XM28C010 memories that is fre-
quently updated. The timing diagram in Figure 3a illus-
trates the sequence of events on the bus. The software
flow diagram in Figure 3b illustrates a method for test-
ing the Toggle Bit.
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HARDWARE DATA PROTECTION

The XM28C010 provides three hardware features that
protect nonvolatile data from inadvertent writes.

® Noise Protection—A WE pulse less than 20 ns will
not initiate a write cycle.

® Default Voo Sense—All functions are inhibited when
Vce is <3V.

® Write Inhibit—Holding OE LOW will prevent an inad-
vertent write cycle during power-on and power-off.

SOFTWARE DATA PROTECTION

The XM28C010 does provide the Software Data Pro-
tection (SDP) feature. Because the module is com-
prised of four discrete X28C256 LCCs, the algorithm
will differ from the algorithm employed for the monolith-
ic 1Megabit X28C010.

The module is shipped from Xicor with the Software
Data Protect NOT ENABLED; that is, the module will
be in the standard operating mode. In this mode data
should be protected during power-up/-down operations
through the use of external circuits. The host system
will then have open read and write access of the mod-
ule once Vg is stable.

The module can be automatically protected during
power-up/-down without the need for external circuits
by employing the SDP feature. The internal SDP circuit
is enabled after the first write operation utilizing the
SDP command sequence.

When this feature is employed, it will be easiest to in-
corporate in the system software if the module is
viewed as a subsystem composed of four discrete
memory devices with an address decoder (see Func-
tional Diagram). In this manner, system memory map-
ping will extend onto the module. That is, the discrete

memory ICs and decoder should be considered memo-
ry board components and SDP can be implemented at
the component level as described below.

SOFTWARE COMMAND SEQUENCE

A1s and A4g are used by the decoder to select one of
the four LCCs. Therefore, only one of the four memory
devices can be accessed at one time. In order to pro-
tect the entire module, the command sequence must
be issued separately to each device.

Enabling the software data protection mode requires
the host system to issue a series of three write opera-
tions: each write operation must conform to the data
and address sequence illustrated in Figures 4a and 4b.
Because this involves writing to a nonvolatile bit the
device will become protected after twc has elapsed.
After this point in time devices will inhibit inadvertent
write operations.

Once in the protected mode, authorized writes may be
performed by issuing the same command sequence
that enables SDP, immediately followed by the ad-
dress/data combination desired. The command se-
quence opens the page write window enabling the host
to write from one to sixty-four bytes of data. Once the
data has been written, the device will automatically be
returned to the protected state.

In order to facilitate testing of the devices the SDP
mode can be deactivated. This is accomplished by is-
suing a series of six write operations: each write opera-
tion must conform to the data and address sequence
illustrated in Figures 5a and 5b. This is a nonvolatile
operation, and the host will have to wait a minimum
twc before attempting to write new data.

2-260



XM28C010

SOFTWARE DATA PROTECTION
Figure 4a: Timing Sequence—Byte or Page Write

ADDRESS Ag-A14*

=N
=R~ A

Vee J
pata Y AA

5555

§5 A0
2AAA 5555

/)

ft— <ty ¢ MAX ==t

/Y

WRITES
OK

—— tyy o ——>

N /]

BYTE
OR
PAGE

*A15 & A5 select one of four devices on the module.

PROTECTED

J[}U (Vee)

—> WRITE

0091-14

Figure 4b: Write Sequence for
Software Data Protection

WRITE DATA AA
T0

ADDRESS 5555

/

WRITE DATA 55

ADDRESS 2AAA

\

WRITE DATA A0

ADDRESS 5555

BYTE/PAGE LOAD
ENABLED

WRITE DATA XX

TO
ANY ADDRESS

WRITE LAST BYTE

LAST ADDRESS

)

AFTER tyc
RE-ENTERS DATA
PROTECTED STATE

0091-15

Regardless of whether the device has previously been
protected or not, once the software data protected al-
gorithm is used and data has been written, the device
will automatically disable further writes unless another
command is issued to cancel it. If no further commands
are issued the device will be write protected during
power-down and after any subsequent power-up.
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RESETTING SOFTWARE DATA PROTECTION

Figure 5a: Reset Software Data Protection Timing Sequence

T

DATA AA
ADDRESS Ag-Aq4* 5555

55 80 55 20 . STANDARD
2AAA 5555 2AAA 55565 twe OPERATING

«Th_
=Ih g

*A1s5 & A4 select one of four devices on the module.

[ [ MODE
1y

0091-16

Software Data Protection

Figure 5b: Software Sequence to Deactivate

WRITE DATA AA
TO
ADDRESS 5555

/

WRITE

DATA §5

TO
ADDRESS 2AAA

\

WRITE

DATA 80

TO
ADDRESS 5555

\

WRITE

DATA AA
TO
ADDRESS 5555

/

WRITE

DATA 55

TO
ADDRESS 2AAA

WRITE

DATA 20
0

T
ADDRESS 5555

0091-17

In the event the user wants to deactivate the software
data protection feature for testing or reprogramming in
an E2PROM programmer, the following six step algo-
rithm will reset the internal protection circuit. After twc,
the device will be in standard operating mode.
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SYSTEM CONSIDERATIONS

Because the XM28C010 is frequently used in large
memory arrays it is provided with a two line control ar-
chitecture for both read and write operations. Proper
usage can provide the lowest possible power dissipa-
tion and eliminate the possibility of contention where
multiple I/0 pins share the same bus.

To gain the most benefit it is recommended that CE be
decoded from the address bus and be used as the pri-
mary 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 XM28C010 has two power modes, stand-
by 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 de-
pendent 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 as-
sociated with the current transients can be suppressed
by the proper selection and placement of decoupling
capacitors. As a minimum, it is recommended that a 0.1
wF high frequency ceramic capacitor be used between
Vcc and GND 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 4.7 uF electrolytic
bulk capacitor be placed between Voo and GND for
every two modules employed in the array. This bulk ca-
pacitor is employed to overcome the voltage droop
caused by the inductive effects of the PC board traces.

SYMBOL TABLE

WAVEFORM INPUTS OUTPUTS
Must be Will be
steady steady
May change Will change

_ﬂ_ from Low to from Low to
High High
May change Will change
—“__ from High to from High to
Low Low
Don't Care: Changing :
m Changes State Not
Allowed Known
Center Line
DKL s Hgh
Impedance
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Ordering Information

1MEGABIT E2 MODULES

Device Temp. Acce: Process Processin:

N?l::l’:;r Organization R:ngpe Tim:s Technology Level 9
XM28C010-25 131072 x 8 T 250 ns CMOS Standard
XM28C010I-25 131072x 8 | 250 ns CMOS Standard
XM28C010M-25 131072x 8 M 250 ns CMOS High Rel
XM28C010 131072x 8 T 300 ns CMOS Standard
XM28C0101 131072x 8 | 300 ns CMOS Standard
XM28C010M 131072x 8 M 300 ns CMOS High Rel

Key:

t = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C
M = Military = —55°C to +125°C

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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 syst are devi or syst 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. A critical component is 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 safety or effectiveness.
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Packaging Information

32-PIN DUAL-IN-LINE PACKAGE
CERAMIC LEADLESS CHIP CARRIERS
ON SIDE BRAZED CERAMIC SUBSTRATE

I Y s N e N e e Y e S e e Y Y s O O o A |

PIN 1—=0O
| AN N NN [ U N U [ NNy NN N U N N N NN NN SN Ry
1.600%.016

(40.64 £ .40)

LO0000nnaf ||f=1|| ﬂﬂﬂﬂﬂﬂﬂﬂﬂ |

230
———MAX.
(5.84)

’ 140
— MIN, | —— .
25" | zeeyMN

.018%.002 .100%.005

> e = TYP.
(.46:.05)1 500£ 008 (2.54%.13)

(38.10 £.38)
TOL. NON. ACCUM.

aannnna
(UOO0UTTY

+.002
=.001
+. 05)
-.03

010

(.25

.600%.010
(15.24% .25)

CEAA32

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

U.S. Sales Offices

Northeast Area

Xicor, Inc.

Montvale Executive Park

91 Montvale Avenue

Stoneham, Massachusetts 02180
Phone: 617/279-0220

Telex: 230322889

Fax: 617/279-1132

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 305/767-8010
TWX: 510-100-7141
Fax: 305/767-8912

Mid-Atlantic Area

Xicor, Inc.

Patriot Square

39 Mill Plain Road

Danbury, Connecticut 06810
Phone: 203/743-1701
Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, Hlinois 60173
Phone: 312/490-1310
TWX: 910-997-3663

Fax: 312/490-0637

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor, Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor, GmbH
Forsthausstrasse 1

D8013 Haar bei Muenchen
West Germany

Phone: 49.8946.3089
Telex: 8415213883

Fax: 49.89.460.5472

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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THE X9MME

0110-3

Part Number Maximum Resistance
X9102 1KQ
X9103 10 KQ
X9503 50 KQ
X9104 100 KQ

Please use this Xicor Data Book Supplement in conjunction with the Xicor 1988 Data
Book, Stock No. 100-080, which contains additional product line information, product
reliability reports and application notes.
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PRELIMINARY INFORMATION ®
Commercial X9MME
Industrial X9MMEI

E2POT™™ Digitally Controlied Potentiometer

FEATURES DESCRIPTION
¢ Solid State Reliability The Xicor XO9MME is a solid state nonvolatile potenti-
¢ Single Chip MOS Implementation ometer and is ideal for digitally controlled resistance
® Three Wire TTL Control trimming.
* Operat_es.From Standard 5V Supply The X9MME is a resistor array composed of 99 resis-
® 99 Resistive Elements tive elements. Between each element and at either end
—Temperature Compensated are tap points accessible to the wiper element. The po-
—120% End to End Resistance Range sition of the wiper element on the array is controlled by
© 100 Wiper Tap Points the CS, U/D, and INC inputs. The position of the wiper
—Wiper Position Digitally Controlled can be stored in nonvolatile memory and is recalled
—Wiper Position Stored in Nonvolatile upon a subsequent power-up.
Memory Then Automatically Recalled on The resolution of the X9MME is equal to the maximum
Power-Up resistance value divided by 99. As an example; for the
¢ 100 Year Wiper Position Retention X9503 (50 K) each tap point represents 5054).

® 8 Pin Mini-DIP Package

) 2 . .
* 14 Pin SOIC Package Xicor E2 products are designed and tested for applica:

tions requiring extended endurance. Refer to Xicor reli-
ability reports for further endurance information.
E2POT™ is a trademark of Xicor, Inc.

PIN CONFIGURATIONS

PLASTIC soiC PIN NAMES
] \ \_J V4  High Terminal of Pot
e [+ 8] vee et 14fane Vw  Wiper Terminal of Pot
_ . INCC 2 13 Vee VL Low Terminal of Pot
ud 2 7 it s
' E XOMME :I cs u/D3 12 CS Vgs  Ground
vi[]s s[ Jv. NC[CT]4 XOMME  11INC Vcc  System Power
a5 10V, U/D  Up/Down Control
vss [ |4 5[] vw vesl6 o vy INC  Wiper Movement Control
ned7 sbne CS  Chip Select for Wiper
00891 Movement/Storage
0039-12 NC No Connect
®Xicor, 1988 Patents Pending Characteristics subject to change without notice
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X9MME, XOMMEI

ANALOG CHARACTERISTICS
Electrical Characteristics

End to End Resistance Tolerance .................... +20%
Power Rating at 25°C
D~ 16 mW
X9103,X9503 and X9104 .. ........ovvriirenennnnn 10 mW
WiperCurmrent ..........covviiiiiiiiiienneen. +1 mA Max.
Typical Wiper Resistance ...................... 400 at 1 mA
Typical Noise
X102 .. iiiiieiaiiiieaaas < —120 dB/YHz Ref: 1V
X9103, X9503 and X9104 .......... < —95 dB/JHz Ref: 1V
Resolution
ROSIStANCE . ..ot e e 1%
Linearity
Absolute L|near|ty(1) ............................. +1.0 MI?)
Relative Linearity®) .....................cceennt +0.2 MI2)
Temperature Coefficient
—40°C to +85°C
X902, .o iiieii i 1600 ppm/°C Typical
X9103, X9503 and X9104 ........... +300 ppm/°C Typical
Ratiometric Temperature Coefficient ............... +20 ppm
er Adjustability
mited Wiper vJustment
(Volatlle Mode While Chip is Selected)
Nonvolatile Storage of Wiper Position
................................... 10,000 Cycles Typical

D.C. OPERATING CHARACTERISTICS

XOMME Ty =
X9MMEI Tp = —40°C to +85°C, Vg =

Environmental Characteristics
Temperature Range

Operating XOMME ........................ 0°C to +70°C
XOMMEI ........ooiiieinin, —40°C to +85°C
Storage .. ....iviiiiiiiiiiie e —65°C to +150°C

Physical Characteristics

Marking Includes:
Manufacturer’s Trademark
Resistance Value or Code

Date Code
ABSOLUTE MAXIMUM RATINGS*
Temperature Under Bias.................. —65°C to +135°C
Storage Temperature .................... —65°Cto +150°C
Volta e on CS, INC, U/D and Veg
eferenced t0 GroUNd . ................... —-1.0Vto +7.0V
Volta e on Vy and Vi
eferencedto Ground ................... —8.0Vto +8.0V
Lead Temperature (Soldering, 10 Seconds) .......... +300°C
WiperCurrent . .......cooveiiiiiiniiineiiiiiieanes +1mA
AV = |vy — V||
X102 . ..ttt e e 4V
X9103, X9503 and X9104 )%
*COMMENT

Stresses above those listed under “Absolute Maximum Rat-
ings” 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 op-
erational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may affect device reliability.

0°C to +70°C, Vo = +5V £10%, unless otherwise specified.
+5V £10%, unless otherwise specified.

Symbol Parameter Limits Units Test Conditions
Min. Typ.(4) Max.
lcc Supply Current 25 35 mA
I Input Leakage Current +10 pA VN = OV t0 5.5V, INC, U/D, CS
VIH Input High Voltage 2.0 Vg +1.0 \'/
ViL Input Low Voltage -1.0 0.8 \')
Rw Wiper Resistance 40 100 1] +1mA
Vyu(® VH Voltage -5.0 +5.0 \
Vy 8 V| Voitage -5.0 +5.0 \
CIN®) CS, INC, U/D, Input 10 pF
Capacitance

Notes: (1) Absolute Linearity is utilized to determine actual wiper voltage versus expected voltage as determined by wiper position

when used as a potentiometer.

Absolute Linearity = (Vwn)(actual) — Vyyn)(expected)) =

= Minimum Increment.

@ 1M = Rror/99 or “H 9; Vi

+1 Ml Max.

(3) Relative Linearity is utilized to determine the actual change in voltage between successive tap position when used as a

potentiometer. It is a measure of the error in step size.

Relative Linearity = Vwn+1) — [Vwm) + Mil = +0.2 Ml Max.
Typical values of Linearity are shown in Figures 3, 6, 9 and 12.

(4) Typical values are for Tp =

25°C and nominal supply voltage.

(5) AV for X9102 = |V — V| <4V. AV for X9103, X9503 and X9104 = [V4 — V| <10V.
(6) This parameter is periodically sampled and not 100% tested.
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A.C. CONDITIONS OF TEST

MODE SELECTION

Input Pulse Levels OV to 3.0V Ccs INC u/D Mode
Input Rise and L TR Wiper Up
Fall Times 10ns i
L TR L Wiper Down
Input 1.5V A H Store Wiper Position
A.C. CHARACTERISTICS
X9MME Tp = 0°C to +70°C, Vgc = +5V £10%, unless otherwise specified.
XOMMEI Tp = —40°C to +85°C, Vg = +5V +£10%, unless otherwise specified.
Symbol Parameter Limits Units
Min. Typ.( Max.
tol CS to INC Setup 100 ns
to INC High to U/D Change 100 ns
tpi U/D to INC Setup 2.9 us
L TNC Low Period 1 us
tiH TNC High Period 3 ©s
tic INC Inactive to CS Inactive 1 us
tcPH CS Deselect Time 20 ms
tw INC to Vi Change 100 500 ps
A.C. Timing
=\ | A
ter H—ql—»“_““ tiewd .w;; .
INC — N \
|, S
to
u/b
. (s
vv“ T HwW R
_ \
Vw Vv %
0039-3

Note: (7) Typical values are for Ty = 25°C and nominal supply voltage.
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PIN DESCRIPTIONS

VH

The high terminal of the X9MME is capable of handling
an input voltage from —5V to +5V.

Vi
The low terminal input is limited from —5V to +5V.

Vw

The wiper terminal series resistance is typically less
than 409. The value of the wiper is controlled by the
use of U/D and INC.

Up/Down (U/D)
The U/D input controls the direction of the wiper move-
ment and the value of the nonvolatile counter.

Increment (INC)
The TNC input is negative-edge triggered. Toggling INC
will move the wiper and either increment or decrement
the counter in the direction indicated by the logic level
on the U/D input.

Chip Select (CS)

The device is selected when the CS input is LOW. The
current counter value is stored in nonvolatile memory
when TS is returned HIGH with INC HIGH.

DEVICE OPERATION

The INC, U/D and CS inputs control the movement of
the wiper along the resistor array. HIGH to LOW tran-
sitions on INC, with CS LOW, increment (U/D = HIGH)
or decrement (U/D = LOW) an internal counter. The
output of the counter is decoded to position the wiper.
When CS is brought HIGH the counter value is auto-
matically stored in the nonvolatile memory. Upon pow-
er-up the nonvolatile memory contents are restored to
the counter.

With the wiper at position 99, additional increments
(U/D = HIGH) will not move the wiper. With the wiper
at position 0, additional decrements (U/D = LOW) will
not move the wiper.

The state of U/D may be changed while CS remains
LOW, allowing a gross then fine adjustment during sys-
tem calibration.

If Vog is removed while CS is LOW the contents of the
nonvolatile memory may be lost.

The end to end resistance of the array will fluctuate
once V¢g is removed.

APPLICATIONS

The combination of a digital interface and nonvolatile
memory in a silicon based trimmer pot provides many
application opportunities that could not be addressed
by either mechanical potentiometers or digital to ana-
log circuits. The X9MME addresses and solves many
issues that are of concern to designers of a wide range
of equipment.

Consider the possibilities:

Automated assembly line calibration versus mechani-
cal tweaking of potentiometers.

Protection against drift due to vibration or contamina-
tion.

Eliminate precise alignment of PWB mounted poten-
tiometers with case access holes.

Eliminate unsightly access holes on otherwise aes-
thetically pleasing enclosures.

Product enhancements such as keyboard adjustment
of volume or brightness control.

Front panel microprocessor controlled calibration of
test instruments.

Remote location calibration via radio, modem or LAN
link.

Calibration of hard to reach instruments in aircraft or
other confined spaces.

APPLICATION CIRCUITS
Application Circuit #1

- Application Circuit #2

\("
R Vw
R/10
VL 0039-4

Approximating audio trim with external resistor.

Vi
Vw

i 0039-5

Utilizing the X9MME as a variable resistor.
Note: Maximum Wiper Current = 1 mA.
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Figure 1: Typical Frequency Response for X9102
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Figure 2: Typical Total Harmonic Distortion for X9102
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Figure 3: Typical Linearity for X9102
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Figure 4: Typical Frequency Response for X9103
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Figure 5: Typical Total Harmonic Distortion for X9103
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Figure 6: Typical Linearity for X9103
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Figure 7: Typical Frequency Response for X9503
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Figure 8: Typical Total Harmonic Distortion for X9503
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Figure 9: Typical Linearity for X9503
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Figure 10: Typical Frequency Response for X9104
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Figure 11: Typical Total Harmonic Distortion for X9104
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Figure 12: Typical Linearity for X9104
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Test Circuit #1

Test Circuit #2

vy Vh
I TEST POINT
~ 4~—~O TEST POINT v
() Vo ¥ _FoRcE
CURRENT
v M
0039-10 -
0039-11
Standard Parts
Minimum Resistance Wiper Increments Maximum Resistance Part Number
400 10.1Q 1 KQ X9102
400 101Q 10 KQ X9103
400 5050 50 KQ X9503
400 10100 100 KQ X9104
FUNCTIONAL DIAGRAM
f—* - TRANSFER | ARRAY
INC—"1  counter :> rosie |
CS —¢> - Y
NONVOLATILE n
MEMORY WIPER
POSITION
DECODE J1 OF
100 1 —
] 1
] 1
| |
o —
PROGRAMMING
CONTROL AND o —
~~1  POWER-ON
DETECT <
0
Vec ——T —WVL
GND

0039-2
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ORDERING INFORMATION

E2POTENTIOMETERS
Ix’\;i:: Maximum Package Temp. | Processing
Number Resistance Range Level
S P D C|F1|F2| K J E G

X91028 1 KQ L] T Standard
X9103S 10 KQ L4 T Standard
X9503S 50 KQ . T Standard
X9104S 100 KQ . T Standard
X9102S| 1KQ . | Standard
X91038I 10 KQ . | Standard
X95038| 50 KQ ° | Standard
X9104S| 100 KQ . | Standard
X9102P 1 KQ . ) Standard
X9103P 10 KQ . T Standard
X9503P 50 KQ . T Standard
X9104P 100 KQ L4 T Standard
X9102PI 1 KQ L4 | Standard
X9103PI 10 KQ ° | Standard
X9503PI 50 KQ o | Standard
X9104PI 100 KQ L] | Standard

Key:

T = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C

M = Military = —55°C to +125°C

S = 14-Lead Plastic Smali Outline Gull Wing
P = 8-Lead Plastic DIP
D = 8-Lead Cerdip

C = Side Braze
F1 = Ceramic Flat Pack for X2864A, X2864B,
X2864H and X28C64

F2 = Ceramic Flat Pack for X28C256 and X28C256B
K = Ceramic Pin Grid Array
J = J-Hook Plastic Leaded Chip Carrier
E = Ceramic Leadless Chip Carrier (Solder Seal)
G = Ceramic Leadless Chip Carrier (Glass Frit Seal)
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ORDERING INFORMATION
E2POTENTIOMETERS (Continued)

Device Maximum Package Temp. | Processing
Order

Number Resistance Range Level

S P D|C|F|F2| K J E G
X9102D 1KQ L4 T Standard
X9103D 10 KQ ° T Standard
X9503D 50 KQ . T Standard
X9104D 100 KQ . t Standard
X9102DI 1Ka . | Standard
X9103DI 10 KQ L | Standard
X9503DlI 50 KQ . | Standard
X9104DI 100 KQ . | Standard
Key:

T = Blank = Commercial = 0°C to +70°C
| = Industrial = —40°C to +85°C
M = Military = —55°C to +125°C

S = 14-Lead Plastic Small Outline Gull Wing
P = 8-Lead Plastic DIP
D = 8-Lead Cerdip

C = Side Braze
F1 = Ceramic Flat Pack for X2864A, X2864B,
X2864H and X28C64

F2 = Ceramic Fiat Pack for X28C256 and X28C256B
K = Ceramic Pin Grid Array
J = J-Hook Plastic Leaded Chip Carrier
E = Ceramic Leadless Chip Carrier (Solder Seal)
G = Ceramic Leadless Chip Carrier (Glass Frit Seal)

LIMITED WARRANTY

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification 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 fitness for 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.

U.S. 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. 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 syst are devices or syst 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. A critical component is 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 safety or effectiveness.

3-15



X9MME, XOSMMEI

PACKAGING INFORMATION
14-LEAD PLASTIC SMALL OUTLINE GULL WING PACKAGE TYPE S

HAAHAAA

0.150(3.80) 0.228 (5.80)

0.158 (4.00) 0.244(6.20)
PIN 1 INDEX—>O

~JOO 00 L

0.014(0.35)
0.019 (0.49)

0.336 (8.55)
0.345 (8.75)

(4X) 70— /,\

¥
0.053 (1.35)
1 0.069 (1.75)

I )
0.050 (1.27) l- 0.004(0.10)
0.010(0.25)
0.010(0.25) . o
"’ 0.020(0.50) * 4°
oo - 80

{ 0.0075(0.19)

0.027 (0.683) L } 0.010(0.25)
0.037(0.937)

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
8-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P

. 0.430(10.92)
0.360(9.14)

e O s Y Y

0.092(2.34)

DIA. NOM. T
\Q 0.255(6.47)
0.2451(6.22)

PIN 1 INDEX—=©

PIN 1 Ly

0.300  0.060(1.52)
HALF SHOULDER WIDTH ON .
ALL END PINS OPTIONAL 1T 0.140 (3.56)
SEATING 0.130(3.30)
PLANE X
0.150(3.81) 0.020(0.51)
125 (3. e AT
0:125(2.18) - 0.015(0.38)
. 0.062(1.57)
0.110(2.79) N 0.058 (1.47)
0.090 (2.29) 0.020 (0.51)

= 0.016(0.41)

0.015 (0.38) 0.325 (8.25)
2.015(0.28) ©0.300(7.62) l
MAX. 1 ’ 0(7.62)

......

TYP.0.010 (0.25)

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)
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PACKAGING INFORMATION
8-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D

0.405 (10.29)

i I e IO e I o
5 0.310(7.87)
0.220(5.59)

PIN 1L..J I -

e 0.300 —] |- 2:055(1:40)
(7.62) REF. 0.044(1.12)

I 0.200 (5.08)

SEATING

A _:0.1 40(3.56)
0.200(5.08) t 0.060(1.52)
0.125(3.18) 0.015(0.38)
0.070(1.78)
0.110(279) | | ™ 0.030(0.76)
0.090(2.29) TYP.0.060 (1.52)
TYP.0.100 (2.54) _J|._0-023(0.58)

=~ 0.014(0.36)
TYP.0.017 (0.43)

0.325(8.26)

.
0.290(7.37)
TYP.0.311(7.90)

| ]
r

TYP. 0.010 (0.25) —f |«

HDIo08

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

U.S. Sales Offices

Northeast Area

Xicor, Inc.

Montvale Executive Park

91 Montvale Avenue

Stoneham, Massachusetts 02180
Phone: 617/279-0220

Telex: 230322889
Fax:617/279-1132

Southeast Area

Xicor, Inc.

201 Park Place

Suite 203

Altamonte Springs
Florida 32701

Phone: 407/767-8010
TWX: 510-100-7141
Fax: 407/767-8912

Mid-Atlantic Area

Xicor, Inc.

50 North Street

Danbury, Connecticut 06810
Phone: 203/743-1701
Telex: 230853137

Fax: 203/794-9501

North Central Area

Xicor, Inc.

953 North Plum Grove Road
Suite D

Schaumburg, lllinois 60173
Phone: 312/605-1310

TWX: 910-997-3663

Fax: 312/605-1316

South Central Area

Xicor, Inc.

9330 Amberton Parkway
Suite 137

Dallas, Texas 75243
Phone: 214/669-2022
Telex: 62027057

Fax: 214/644-5835

Southwest Area

Xicor, Inc.

4141 MacArthur Boulevard

Suite 205

Newport Beach, California 92660
Phone: 714/752-8700

TWX: 510-101-0110

Fax: 714/752-8634

Northwest Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
Phone: 408/292-2011
TWX: 910-379-0033

Fax: 408/432-0640

International Sales Offices

Northern Europe Area

Xicor Ltd.

Hawkins House

14 Black Bourton Road
Carterton

Oxford 0X8 3QA
United Kingdom
Phone: 44.993.844.435
Telex: 851838029

Fax: 44.993.841.029

Southern Europe Area

Xicor GmbH
Forsthausstrasse 1

D-8013 Haar bei Muenchen
West Germany

Phone: (49) 89/463089
Telex: 5213883

Fax: (49) 89/4605472

Japan Area

Xicor Japan K.K.

Suzuki Building, 4th Floor
1-6-8 Shinjuku, Shinjuku-ku
Tokyo, Japan 160

Phone: (03) 225-2004

Fax: (03) 225-2319

Far East Area

Xicor, Inc.

851 Buckeye Court
Milpitas, California 95035
USA

Phone: 408/432-8888
TWX: 910-379-0033

Fax: 408/432-0640
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®

1990 Data Book Reservation Form

-

. Is the information you received adequate?
O Yes O No

2. What additional information do you need?

3. Have you been contacted by a Xicor sales represent-
ative?
O Yes O No

4. If not, would you like a Xicor sales representative to
call you?
O Yes O No
Phone No: ( ) Ext.

5. What distributor do you buy from?

6. What is your time requirement?

7. Please select the description below that best matches your
interest and circle one number under each category.

A. My Job Function is:

. Corporate Management
. Operations Management
. Engineering Management
. Components Engineer

. Design Engineer

. Purchasing

. Marketing

. Consultant

. Library

. Other

C. My Primary Product
Interest is:
1. Byte-Wide NOVRAMs
2. Nibble-Wide NOVRAMs
3. Serial NOVRAMs
4, 4K, 16K, 64K E2PROMs

QW NOINH WN =

-

B. My Product
Application is:

. Industrial Control
. Commercial

. Military

. Computer

. Instrumentation

. Telecommunications
. Consumer

. Automotive

. Medical

10. Other

OCENOOONDWN =

8. E2 Potentiometers

D. My Primary Technology
Interest is:

2) 1.NMOS
O Immediate 0O 3-6 months 5. 256K EPROMs 2 CMOS
O 1-3 months [0 6-12 months 6.1ME P';OMS -
7. Serial E2PROMs Thank You

Name Title
Company
Address Mail Stop
City State Zip
Country Country Code

®

1990 Data Book Reservation Form

-

. Is the information you received adequate?
O Yes 0 No

7. Please select the description below that best matches your
interest and circle one number under each category.

2. What additional information do you need? A. My Job Function is: B. My Product
1. Corporate Management Application is:
2. Operations Management 1. Industrial Control
3. Engineering Management 2. Commercial
3. Have you been contacted by a Xicor sales represent- 4. Components Engineer 3. Military
ative? 5. Design Engineer 4. Computer
O Yes O No 6. Purchasing 5. Instrumentation
7. Marketing 6. Telecommunications
4. If not, would you like a Xicor sales representative to 8. Consultant 7. Consumer
call you? 9. Library 8. Automotive
O Yes OO No 10. Other 9. Medical
Phone No: ( ) Ext. C. My Primary Product 10. Other
5. What distributor do you buy from? Interest is:
1. Byte-Wide NOVRAMs 8. E2 Potentiometers
2. Nibble-Wide NOVRAMs X
3. Serial NOVRAMs D. :Vh{ Pr";"_ify Technology
6. What is your time requirement? 4.4K, 16K2’ 64K E°PROMs 1 :"3{833 s
O Immediate O 3-6months 5. 256K EPROMs '
0 1-3 months O 6-12 months 6. 1M E2PROMs 2. cMos
7. Serial E2PROMs Thank You
Name Title
Company
Address Mail Stop
City State Zip
Country Country Code
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