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CAT28F010/28F010X

1 Megabit (128K x 8) CMOS FLASH MEMORY Preliminary
DESCRIPTION FEATURES

The CAT28F010/28F010! is a high speed 128K x ~ B  Fast Access Time: 120/150/200 ns

8-bit electrically erasable and reprogrammable @ CMOS Low Power consumption:
Flash memory, ideally suited for applications requir- - Active: 30 mA max (CMOS/TTL levels)
ing in-system or after-sale code updates. Electrical - Standby: 1 mA max (TTL levels)
erasure of the full memory contents is achieved - Standby: 100 uA max (CMOS levels)
typically within 1 second. ® High Speed Programming:

- 10 uS per byte
The CAT28F010/28F010! features 'Speed - 1 Sec Typ Chip Program
Programming’ capability, by which four bytes ofthe @ 12.0V + 5% Programming and Erase voltage
same data can be programmed simultaneously. B  Stop Timer for Program/Erase
This mode helps reduce the program (all bytes to 8  On-chip Address and Data Latches
00H) time required prior to erasure. ® JEDEC Standard pinouts:

- 32-pin DIP
It is pin and Read timing compatible with standard - 32-pin PLCC
EPROM and EEPROM devices. Programmingand ~ ® 10,000 Cycle Endurance
Erase are performed through an operation and 8 10 Year Data Retention
verity algorithm. The instructions are input via the ~ @  Electronic Signature

I/O bus, using a two write cydle scheme. Address
and Data are latched to free the /O bus and address
bus during the write operation. The
CAT28F010/28F010i1 is packaged in a JEDEC-
standard 32-pin plastic DIP and CERDIP or 32-pin
PLCC package:
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CAT28F010/28F0101 Preliminary
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PIN DESCRIPTION
Pin Name Type Name and Function
Ao - Ats Input Address Inputs for memory addressing
/00 - 1/O7 Te] Data Input/Output
CE Input Chip Enable
CE Input Output Enable
WE Input Write Enable
Vce - Voltage Supply
Vss - Ground
Vpe . Program/Erase Voltage Supply

CAPACITANCE: Ta=25°C,f= 1.0 MHz

Symbol Parameter Conditions Limits Unit
Min, Max.
cin® Input Pin Capacitance Vin=0.0V - 6.0 pF
Cour" Output Pin Capacitance Vour=00V - 10.0 pF
cvee™|  Vpe Supply Capacitance Vee=0.0V - 250 | pF

NOTE: (1) This parameter is tested inttially and after a design or process change that affects the parameter.
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Preliminary CAT28F010/28F0101

ABSOLUTE MAXIMUM RATINGS*

Temperature UnderBias. . . . .. ... ... .............. e -50°C t0 +95 °C
Storage Temperature . . . . . . . ... ... -85°C to +125°C
Voltage on Any Pinwith RespecttoGround . . . . . . ... ............ 2.0V to +7.0v"
Voltage on Pin Ag with Respectto Ground . . . . . . . ... ... ......... -2.0V to +13.5V"
Vep with Respect to Ground during Erase/Program . . . . . . . . ... ...... -2.0V 1o +14.0v\"
VecwithRespecttoGround . . . . . . . ... ... ... .. -2.0V to +7.0v("
Package Power Dissipation Capability Ta=25°C) . . . .. ... ... .. .... 10w

Lead Soldering Temperature (10sec8) . . . . . .. . .. ... ........... 300°C

OUpUt SROM CircU CUeNt . . . . . . . . . o o 100 mA @

NOTES:
1. The minimum DC input voltage is -0.5V. During transitions inputs may undershoot to -2.0V for periods of less

than 20 ns. Maximum DC voltage on output pins is VCC + 0.5V, which may overshoot te VCC + 2.0V for periods
of less than 20 ns.

2. Output shorted for no more than one second. No more than one output shorted at a time.

*Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and the functional operation of the device at these or any other conditions above
those indicated in the operational sections of this specification is not implied. Exposure to absoiute maximum
rating conditions for extended periods may affect device reliability.

FUNCTION TABLE

Mode Pins CE OE WE Vep 1O NOTES
Read Vi Vi VIH VerL Dout

Output disable Vi Vis ViH X High-Z

Standby ViH X X Vpe High-Z

Signature (MFG) ViL Vi ViH X 31H Ag =WV, Ag = 12V
Signature (Device) Vi ViL ViH X B4H Ag = Vin, Ag = 12V
Program/Erase ViL Vir ViL Vern Din See Command Table
Write Cycle ViL ViH ViL Veen Din During Write Cycle
Read Cycle ViL ViL ViH VeeH Dout During Write Cycle

NOTE: Logic Levels: X = Logic ‘Do not care' (ViH, VIL, VPPL VPPH)

RELIABILITY CHARACTERISTICS

Symbol Parameter Min. Max. Units Test Method

Nenp™ Endurance 1K, 10K Cydles/Byte| MIL-STD 883, Test Method 1033

Tor" Data Retention 10 years MIL-STD 883, Test Method 1008

vzapt! ESD Susceptability 2000 Volts MIL-STD 883, Test Method 3015

i@ Latch-Up 100 mA JEDEC Standard 17
NOTES:

(1) This parameter is tested Intially and after a design or process change that affects the parameter.
(2) Latch-up protection is provided for stresses up to 100 mA on address and data pins from -1V to VOC+1V.
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CAT28F010/28F0101 Preliminary

WRITE COMMAND TABLE

Commands are written into the command register in one or two write cycles. The command register can be
altered only when Vpp is high and the instruction byte is latched on the rising edge of WE. Write cycles also
internally latch addresses and data required for programming and erase operations.

Pins First Bus Cycle Second Bus Cycle
Mode Operation Address Din Operation Address Din Do
Set Read Write X O0H Read Any - Dout
Read Slg. (MFG) Write X 90H Read 00 - 31H
Read Sig. (Device) Write X 90H Read 01 - B4H
Erase Write X 20H Write X 20H -
Erase Verify Write X AOH Read X - Dout
Program Write X 40H Write AN Din -
Program Verify Write X COH Read X - Dout
Speed Program Write X EOH Write AN Din -
Read X - Dour
Speed Prog. Verify Write X COH Read Note 1 ) Dour
Read Note 1 - Dout
Read Note 1 - Dout
Reset Write X FFH Write X FFH -
NOTE:

1. In Speed Program, the address latched is incremented to read all combinations of AQ and A1. For exampile, if the
address latched is 13F4H, this location will be verified (Program Verity) when OE goes low. Then the address of the
other three bytes (13F5H, 13F6H and 13F7H) must be specified to verily the data
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READ OPERATIONS
Read Mode

A Read operation is performed with both CE and
OE low and with WE high. Vpe can be either high
or low, however, if Vpp is high, the Set READ
command has to be sent before reading data (see
Write Operations). The data retrieved from the |/O
pins reflects the contents of the memory location
corresponding to the state of the 17 address pins.
The respective timing waveforms for the read
operation are shown in figure 1. Refer to the AC
Read characteristics for specitic timing parameters.

Signature Mode

The signature mode allows the user to identify the
IC manutacturer and the type of device while the
device resides in the target system. This mode can
be activated in either of two ways; through the
conventional method of applying a high voltage
(12V) to address pin Ag or by sending an instruction
to the command register (see Write Operations).

The conventional mode is entered as a regular
READ _mode by driving the CE and OE pins low
(with WE high), and applying the required high
voltage on address pin Ag while all other address
lines are held at V..

A Read cyde from address O000H retrieves the
binary code for the IC manufacturer on outputs I/Op
to I/O7:

CATALYST Code = 00110001 (31H)

A Read cyde from address O001H retrieves the
binary code for the device on outputs /Op to 1/O7.

28F010/28F010I Code = 1011 0100 (B4H)

Standby Mode

With CE at a logic-high level, the

CAT28F010/28F010! is placed in a standby mode
where most of the device circuitry is disabled, there-
by substantially reducing power consumption. The
outputs are placed in a high-impedance state.
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WRITE OPERATIONS

The following operations are initiated by observing
the sequence specified in the Write Command
Table.

Read Mode

The device can be putinto a standard READ mode
by initiating a write cycle with OOH on the data bus.
The subsequent read cycles will be performed
similar to a standard EPROM or EEPROM Read.

Signature Mode

An alternative method for reading device signature
(see Read Operations - Signature Mode), is in-
itiated by writing the code 90H into the command
register while keeping Vpp high. A read cycle from
address 0000H with CE and OE low (and WE high)
will output the device signature,
CATALYST Code =~ 00110001 (31H)

A Read cycle from address 0001H retrieves the
binary code for the device on outputs I/Og to 1/O7.

28F010/28F0101 Code = 1011 0100 (B4H)

Erase Mode

During the first Write cydle, the command 20H is
written into the command register. In order to com-
mence the erase operation, the identical command
of 20H has to be written again into the register. This
two-step process ensures against accidental
erasure of the memory contents. The final erase
cycle will be stopped at the rising edge of WE, at
which time the Erase Verity command (AOH}) is sent
to the command register. During this cycle, the
address to be verified is sent to the address bus and
latched when WE goes high. An integrated stop
timer allows for automatic timing control over this
operation, eliminating the need for a maximum
erase timing specification. Refer to AC Charac-
teristics (Program/Erase) for specific timing
parameters.
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Erase-Verity Mode

The Erase-verify operation is performed on every
byte after each erase pulse to verify that the bits
have been erased.

Programming Mode

The programming operation is initiated using the
programming algorithm of figure 2. During the first
write cycle, the command 40H is written into the
command register. During the second write cycle,
the address of the memory location to_be
programmed is latched on the falling edge of WE,
while the data is latched on the rising edge of WE.
The program operation terminates with the next
rising edge of WE. An integrated stop timer allows
for automatic timing control over this operation,
eliminating the need for a maximum program timing
specification. Refer to AC Characteristics (Pro-
gramyErase) for specific timing parameters.

Program-Verity Mode

A Program-verify cycle is performed to ensure that
all bits have been correctly programmed following
each byte programming operation. The specific
address is already latched from the write cyde just
completed, and stays latched until the verify is
completed. The Program-verify operation is in-
itiated by writing COH into the command register.
An intemal reference generates the necessary high
voltages so that the user does not need to modify
Vce. Refer to AC Characteristics (ProgramyErase)
for specific timing parameters,

Speed Programming

During the first write cydle, if the data EOH is sent
instead of 40H, a 4 byte write operation will be
performed. The next WE cycle programs the same
data into four consecutive locations. The locations
written 1o are specified by the latched address, and
by all combinations of Ap and A1. The timings are
similar to a standard programming operation.

This mode is particularly useful in reducing the
erase algorithm time. When programming all bytes
to O0H the speed programming mode reduces the
time required by a factor of 4. Refer to figure 7 for
the speed programming algorithm.
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Speed Program Verify

To verity the four locations written, OE must be
cycled 3 more times, while specifying the address
as in a Read operation.

Abort/Reset

An Abort/Reset command is available to allow the
user to safely abort an erase or program sequence.
Two consecutive program cycles with FFH on the
data bus will abort an erase or a program operation.
The reset/abort operation can interrupt at any time
in a program or erase operation and the device is
reset to the Read Mode,

POWER UP/DOWN PROTECTION

The CAT28F010/28F010I offers protection against
inadvertent programming during Vpp and Vcc
power transitions. When powering up the device
there is no power-on sequencing necessary. in
other words, Vpe and Vcc may power up in any
order. Additionally Vep may be hardwired to Vepr
independent of the state of Vcc and any power
up/down cycling. The internal command register of
the CAT28F010is reset to the Read Mode on power

up.
POWER SUPPLY DECOUPLING

To reduce the effect of transient power supply
voltage spikes, it is good practice to use a 0.1pF
ceramic capacitor between Vcc and Vss and Vep
and Vss. These high-frequency capacitors should
be placed as close as possible to the device for
optimum decoupling.
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Preliminary CAT28F010/28F0101
DC CHARACTERISTICS
Vee = 5V £ 10%, Ta = 0°C to +70°C (28F010), TA = -40°C to +85°C (28F0101)
Symbol Parameter Limits Unit Conditions
Min Max
fui Input Leakage Current - +1.0 pA ViN = Voo orﬁ&
Vee = 5.5V, OE = Viy
o Output Leakage Current - +10 pA Vout = Ve or Vss, Vec = 5.5V,
' OE = Vin
Ise1 Vcc Standby Current CMOS . 100 pA CE = Ve £ 0.5V, Voc = 5.5V
Isee Vcc Standby Current TTL - 1.0 mA CE = Vin, Ve = 5.5V
lcer Vee Active Read Current - 30 mA Ve = 5.5V, CE = Vi,
lout = OmA, { = 6 MHz
iccz™ Vec Programming Current . 15 mA Vee = 5.5V,
Programming in Progress
tcca” Vce Erase Current - 15 mA Vce = 5.5V,
Erasure in Progress
iccal Vcc Prog./Erase Verity Current - 15 mA Vee =VeeH,
Program or Erase Verity in Progress
IpPs Vep Standby Current - +10 uA Vpp = VepL
PP Vpe Read Current - 200 pA Vpp = VPPH
tera" Vre Programming Current - 30 mA Vep = Vppn,
Programming in Progress
lprat) Ve Erase Current . 30 mA Vce = 5.5V,
Erasure in Progress
1ppat) Vee Prog./Erase Verify Current - - 5.0 mA Vpp = VppH,
Program or Erase Verify in Progress
ViL input Low Level TTL 0.5 08 \"
ViLe Input Low Level CMOS 0.5 0.8 Vi
Voo Qutput Low Level . 0.45 A" loL = 5.8mA, Vee = 4.5V
ViH Input High Leve! TTL 2.0 Vee+0.5 \'%
Vine Input High Level CMOS 0.7 Vec | Vec+0.5 Vv
Vo Output High Level TTL 24 - \ lon = -2.6mA Vee = 4.5V
Vorn 0.85 Vee lon = -2.5mA Vce = 4.5V
Output High Level CMOS - \"
Vowz Vee-0.4 lon = -400uA Vce = 4.5V
Vio Ag Signature Voitage 114 13.0 \'4 Ag = Vip
ho Ag Signature Current - 200 pA Ag=Vip
Vio Vcc Erase/Prog. Lockout Voltage 25 - v
NOTE:

(1) This parameter is tested initially and after a design or process change that atfects the parameter.
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SUPPLY CHARACTERISTICS

Symbol Parameter Limits Unit
Min Max
Vee Vcc Supply Voltage 45 55
VepL Vpe during Read Operations 0 6.5
VePH Vpe during Read/Erase/Program 11.4 126 \

AC CHARACTERISTI|CS <READ Operation>
Vee = 5Vt 10%, Ta = 0°C to +70°C (28F010), Ta = -40°C to 85°C (28F0101)

Symbol Parameter 28F010/1-12 | 28F010/1-15 | 28F010/1-20 | Unit
Min. Max. | Min. Max. | Min. Max.
trc Read Cycle Time 120 - 150 - 200 - ns
tce CE Access Time - |120f - [ 150 | - |200 | ns
tace Address Access Time - | 120 ] - 150 | - | 200 | ns
toe OE Access Time - 50 - 55 - 60 ns
toH Output Hold from Addresss OE/ CE change | 0 . 0 . 0 . ns
o 20® OE to Outputin Low-Z 0 . 0 . ] . ns
1 o® CE to Output in Low-Z 0 . 0 - ol . ns
1ol "® OE High to Output High-Z . 30 . 35 - 40 | ns
tenaz™®  CE High to Output High-2Z . 55 - 55 . 55 | ns
twHGL Write Recovery Time before Read 6 - 6 . 6 - s
NOTES:

1: Output fioating (High-2) is defined as the state where the exiemal data line is no longer driven by the output bufier.
2. Input Rise and Fall Times (10% to 90%) < 10 ns.

3. Input Pulse Levels = 0.45V and 2.4V.

4. Input and Output Timing Reference = 0.8V and 2.0V.

5. Low-Z is defined as the state where the extemal data may be driven by the output butfer but may not be valid.

6. This parameter is tested initially and after a design or process change that affects the parameter.

AC TESTING INPUT/OUTPUT WAVEFORM AC TESTING LOAD CIRCUIT (example)
13V
24V
20V
Input Pulse Levels Reterence Points 1NG14
08V
045V 33K
DEVICE
UNDER ouTt
TEST
lCL =100 pF
CL includes Jig Capacitance =
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Preliminary CAT28F010/28F010I

AC CHARACTERISTICS <PROGRAM/ERASE Operation>
Vee = 5V 10%, Ta = 0°C to +70°C (28F010), Ta = -40°C to +85°C (28F0101)

Symbol Parameter 28F010/1-12 | 28F010/1-15 | 28F0101-20 | Unit
Min. Max. | Min. Max. | Min. Max.
twe Write Cycle Time 120 - 150 - 200 - ns
tas Address Setup Time 0 - o - 0 - ns
taH Address Hold Time 60 - 60 - 75 - ns
tos Data Setup Time 50 - 50 - 50 - ns
tox Data Hold Time 10 - 10 - 10 - ns
tcs CE Setup Time 0 - 0 . 0 . ns
teH CE Hold Time 0 - 0 . 0 . ns
twp WE Pulse Width 60 . 60 . 60 - ns
twPH WE High Pulse Width 20 . 20 . 20 - ns
twHWH1 Program Pulse Width 10 - 10 - 10 - ps
twHwH2 Erase Pulse Width 9.5 - 9.5 - 9.5 - ms
twHGL Write Recovery Time Before Read 6 - 6 - 6 - ns
taHwL Read Recovery Time Before Write 0 - 0 - 0 - us
tveeL Vep Setup Time to CE 100 - 100 - 100 - ns
NOTES:

1. Input Rise and Fall Times (10% to 90%) < 10 ns.

2. |nput Pulse Levels = 0.45V and 2.4V.

3. Input and Output Timing References = 0.8V and 2.0V.

4. Please refer to Supply characteristics for the value of VPPH and VPPL. The VPP supply can be either hardwired or
switched. H VPP is switched, VPPL can be ground, less than VGG + 2.0V or a no connect with a resistor tied to ground.
5. Program and Erase operations are controled by internal stop timers.

ERASE AND PROGRAMMING PERFORMANCE

Parameter Notes 28F010A1-12 28F010/i-15 28F010/1-20 Unit
Min. Typ. Max. | Min. Typ. Max Min. Typ. Max.

Chip Erase Time 1,2 - 1.0 10 - 1.0 10 - 1.0 30 sec

Chip Program Time 1.3 - 2 1258 - 2 125 - 2 125 | sec

Notes:

1. Typicals' are not guaranteed, but based on characterization data Data taken at 25°C, 12.0V VPP.

2. Minimum byte programming time (excluding system overhead) is 16 ps (10 ps program + 6 us write recovery), while maximum
is 400 us/byte (16 us x 25 kops). Max chip programming time is specified lower than the worst case allowed by the programming
algorithm since most bytes program significantly faster than the worst case byte.

3. Excludes 00H Prograrmming ptior 1o Erasure.
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Preliminary CAT28F010/28F010I

Bus
Start ) mm Comments
Operation | COMMand
Standby VPP ramps o VPPH

{or VPP hardwired)

Inttialize Address

initialize
Address

PLSCNT =0 Inttialize pulse count
PLSCNT = Putse Count
Write Setup
Prog. Command 1st Write Wrte Setup Data = 40H
Cycio
Write Prog. Cmd 2nd Wrte P !
Cycle rogram Valid Address and Data
Write Program 15t Write N
Ver:fy Coz\gmand Cycle Program Verify Data = COH
Time Out 8 us Wait
Read Read Byte tc verify
Programming
No
inc
PLSL;NT Standby Compare Data Qutput
2257 to Data Expected
Yes
Increment
Address
1st Write Read Data = 00H
Cycle Sets the Register for
Read Operation
BT Standby Vo ramPS BV
(or VPP hardwired)

ongramminj Program ]
( ():)rnple(e\:!g Error

NOTE: The aigorithm MUST BE FOLLOWED to ensure proper and reliable operation of the device.

Figure 2. Programming Algorithm

1
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Preliminary CAT28F010/28F010l

Alternate CE-Controlled Writes

Symbol Parameter 28F010/1-12 | 28F01001-15 | 28F010/1-20 | Unit
Min. Max. | Min. Max. | Min. Max.
tAvAV Write Cycle Time 120 - 150 - 200 - ns
taveL Address Setup Time 0 - o - 0 - ns
teLAX Address Hold Time 80 - 80 - a5 - ns
toveH Data Setup Time 50 - 50 - S0 - ns
tEHDX Data Hold Time 10 - 10 - 10 - ns
tEHGL Write Recovery Time before Read 6 - 6 - 6 - us
taHEL Read Recovery Time before Write 0 - 0 - 0 - us
twiEL WE Set-up Time before CE 0 - 0 - 0 - ns
tEHWH Write Enable Hold Time 0 - o] - 0 - ns
teLEH Write Pulse Width 70 - 70 - 80 - ns
tEHEL Write Pulse Width High 20 - 20 - 20 - ns
tvPeL Vee Set-up Time to CE low 1.0 . 1.0 - 1.0 . us

13
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Preliminary CAT28F010/28F010I

Bus

Operation Command Comments

\
VPP ramps to (.

{or Vpp hardwired)

All Bytes Shalt be
Standby programmed to 00
before an srase operation

Program all
bytes to 00H

Inttialize
Address

Inttialize Address

intialize
PLSCNT =0

Wwrite Erase
Setup Commanag

PLSCNT = Pulse Count

write Erase Actual Erase needs 10 ms
puise , Data = 20H

Command
Time Out 10 ms Wan

Address = Byte to verify

Wrtte Erase

Vertty Command Write Erase Verify Data~20H; Stops Erase
Operation

tncrement
Address Aead Read Byte to verfy erasure

No
inc PLSCNT Standoy Compare Output to FF
= 3000 ? increment puise count
Yos
. Data = O0H, Resets the
Writs Fead Register for Aead Operations
l Apply Vo —l L Apply Vpp ] Standby VPF’ ramps to VPPL
l (or Vi, hardwired)
Erasure Erase
Completed Emor

NOTE: The algorithm MUST BE FOLLOWED to ensure proper and reliable operation of the device.

Figure 5. Chip Erase Algorithm

15
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Preliminary CAT28F010/28F010l
Bus
Operation Command Comments
v
Standoy Vpp BTV ooy
{or VFP hardwired}
PLSCNT = 0 Inigalize puise count
PLSCNT = Puise Count
Wnta Seagp
Prog. Cammand 1at Wriw whnte Setup Data = EOH
Cycle
Write Prog. Crmd 2nd Wrils Program Valid Address and Data
Addr and Data Cyde A2t A18 A0 orAl =0
Time Out 10us Wwait
Whnte Program 18t Wriswe . -
Verity i) Cyde Program Verify Data = COH
Time Out & us wait
yioud Datn Read Read Byte o verily
Programming
No
No inc
;:‘I'y‘? PLSCNT Standoy Compare 4 Data Bytes
: 2257 to Data Expected
Yoo Yes
Increment No
Address A1 & A0
A1, AD -1? Incrament Address (AOA1)
You
Incrament
Address No Laat
A1 - A2 Addreas? Increment Address (A2 b A16)
At, AO=0 SetA1=0,A0=0
Yoo
Daw = 0OH
Writs Read st Wil Read Sets e Register for
Command Cyde fRead O.po:ul’?m
Aty Voo Apply Voo Standby Vpp MMes 0V oo
(o Vp, hardwired)
Programming [ Program )
Complend Error
NOTE: The algorithm MUST BE FOLLOWED to ensure proper and reliable operation of the device.

Figure 7. Speed Programming Algorithm
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Preliminary CAT28F010/28F010I
ORDERING INFORMATION
Endurance Access Temp.

Part Number Organization Cycles Time Range Package
CAT28F010-12 128K x 8 1000 120 ns t P.N.D
CAT28F010-15 128K x 8 1000 150 ns t PN,D
CAT28F010-20 128K x 8 1000 200 ns t PN.D
CAT28F0101-12 128K x B 1000 120 ns | PN,D
CAT28F010I-15 128K x 8 1000 150 ns I P.N.D
CAT28F0101-20 128K x 8 1000 200 ns 1 P.N,D
CAT28F010H-12 128K x 8 10,000 120 ns T P.N,D
CAT28FQ10H-15 128K x 8 10,000 150 ns T P.N,D
CAT28F010H-20 128K x B 10,000 200 ns T P.N,D
CAT28F010HI-12 128K x 8 10,000 120 ns | P.ND
CAT2BF010HI-15 128K x 8 10,000 150 ns f P.ND
CAT28F010H!-20 128K x 8 10,000 200 ns ! P.N,D

Key:

+ = Commercial (0°C to +70°C)
| = Industrial (-40°C to +85°C)
P = 32 Pin Plastic DIP

N = 32 Pin PLCC

D = 32 Pin CERDIP

H = 10,000 cycle endurance
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LIMITED WARRANTY

Devices soid by Catalyst Semiconductor, Inc. are covered by the warranty and patent indemnitication
provisions appearing in its Terms of Sale only. Catalyst Semiconductor, 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 infingement. Catalyst Semiconductor, Inc. makes no warranty of merchan-
tability or fitness for any purpose. Catalyst Semiconductor, Inc. reserves the right to discontnue production
and change specifications and prices at any time and without notice. Catalyst Semiconductor. Inc. assumes
no responsibility for the use of any circuitry other than circuitty embodied in & Catalyst Semiconductor, Inc.
product. No other circuits, patents, licenses are implied.

LIFE RELATED POLICY

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

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

Stock No. 100-072  10/91 TLY
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