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CAT93C46H

1K BIT SERIAL EEPROM - HIGH ENDURANCE

DESCRIPTION

The CAT93C46H is a High Endurance CMOS 1K-
bit sarial EEPROM with a low current drain of 3 mA
active and 100pA standby. its configuration is user
selectable as either 64 registers by 16 bits or 128
registers by 8 bits and has been designed to inter-
face serially with industry standard microcontrollers.
Manufactured using Catalyst's advanced CMOS
EEPROM floating gate technology, the device can
endure 100,000 erase/writa cycles and has a data
retention of 100 years. The CAT93C46H is as-
sembled in either an 8 pin DIP or $.0. package, and
will be available in a 3-volt version (CAT33C101H).

PIN CONFIGURATION DIP AND S.0.

FEATURES

Highly reliable CMOS floating gate technology
Single 5-volt supply

64x16 or128x8 user selectable serial memoty
Compatible with National Semiconductor
NMC 9346

Self-timed programming cycle with Autoerase
Word and chip-erasable

Operating range 0°C to 70°C [industrial temp-
erature range available]

100,000 erase/write cycles

100 year data retention

Power-on data protection
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cs Chip select
sK Clock input
Dl Serial data input
Do Sarial data output
Vee +5V power supply
GND Ground
NC No corinect
ORG Memory organization
Note: ~ When the ORG pin Is connected to +5V, the
64x16 organization s selected. When itis connected
to ground, the 128x8 organization is selected, If the
ORG pinis left uncannected, an internal pullup device
will select the 64x16 organization.
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ABSOLUTE MAXIMUM RATINGS *

Storage temperature Totg o oot v v eneenn .. ...65°Cto+150°C

Power supply VEC ¢ ettt +7V

Voltage on any input pin eesceccaseaanasaas 031047V

Voltage on any outputpin ... ... et -0.3Vto Vcc +0.3V

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

DC CHARACTERISTICS
(Ve = +5V £10%, Ta = 0°C to 70°C )
Symbaol Parameter ' Conditlons 7 Limits Unit
Min. Typ. Max.
lcot Current consumption (cperating) "g"u;%?s‘ﬁn‘,’oi;e‘!,"' 3 | mA
loc2 Current obnsumption (sténd-by) ' Vcé =55V,CS =0V 100 pA
Di=0V, SK=0V

Iu Input leakage current . ViN =5.5V 10 MA
Lo Output leakage current Vout = 5.6V, CS = OV 10 | pA
ViH ' High level input voltage 20 7 Veg+1 | V
ViL | Low fovel input voltage - 0.1 08 \
Vou High level butput voltage loy = -400pA 24 7 7 \
Vou Low lovel output voltage oL = 2.1mA 04 | Vv

INSTRUCTION SET

Instruction |Start Bit| Opcode Address - Data Commeﬁts
) 128x8 64x16 | 128x8 €4x16
READ 1 10 | AB-A0 | AS-A0 ' Read address AN - AO
ERASE 1 11 A6-A0 | A5-A0 | ERASE address AN - AO
WRITE 1 01 | A6-A0 | AS-A0 | D7-D0 |D15-D0|  WRITE address AN - A0
~ EWEN 1 0 0 | 11XXXXX | 11XXXX Program enable
EWDS 1 0 0 | ooxxxxx | coxxxx Program disable
ERAL 1 00 10XXXXXV 10XXXX ) Erase all addresses
WRAL 1 0 0 |otxxxxx|otxxxx | 7-00 [D15-D0|  Programall addresses
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AC CHARACTERISTICS T-Y4-13-7
(Voo = +5V £10%, Ta = 0°C to 70°C )
Symbol Pa'rramelerr COndIflons Limits Unlt
Min. = Typ.  Max. 7
tcss CS setup time 0.2 us
tosH CS hold time CuL = 100pF 0 ps
oo | orummine o omt e 200 -
o DI hold time 0.4 Hs
tPD1 Output delay to 1 2 us
troo Output delay to 0 2 us
thz Outpﬁt delay to Hi-Z 04 us
tew Erase/Write pﬁlse width 10 | ms
tesMin Minimum CS low time 1 ps
tskH! Minimum SK high time 1 us
tsicow|  Minimum SK low time 1 s
7 tsv Output delay to status valid CL = 100pF 7 1 ps
SKmax Maximum frequency 7 DC 250 | kHz
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SYNCHRONOUS TIMINGS T-Y4-13-29
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INSTRUCTION TIMING <ORGANIZATION>
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INSTRUCTION TIMING <WRITE>
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INSTRUCTION TIMING <EWENS, EWDS>
, — T-Y6-13-3%
s« LMLy e,
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INSTRUCTION TIMING <ERAL>
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DEVICE OPERATION READ

The CAT93C46H is a 1024 bit non-volatlle memory
intended for use with the COPS™ family of
microcontrollers, or other standard micropraces-
sors. The CAT93C46H can be organized as either
64 registers by 16 bits, or as 128 registers by 8 bits.
Seven 9-bit instructions (10-bit instructions in 128
by 8 organization) control the reading, writing, and
erase operations of the device., The CAT93C46H
operates on asingle §-Volt supply and will generate
on-chip the high voltage required during any
programming operatlon. Instructions, addresses,
and write data ara clocked into the DI pin on the
rising edge aof the clock (SK). The DO pin is nor-
mally in a high impedance state except when read-
ing data from the device, or when checking the
ready/busy status after a programming aperation.
The ready/busy status can be determined after a
programming operation by selecting the device and
polling the DO pin; DO low indicates that the
programming operation is not completed, while DO
high indicates that the device is ready. If neces-
sary, the DO pin may be placed back into a highim-
padance state during chip select by shifting a
dummy "1" into the DI pin. The DO pin will enter
the high impedance state on the falling edge of the
clock (SK). Placing the DO pin into the high im-
pedance state is recommended in applications
‘where the DI pin and the DO pin are to be tied
together to form a common DI/O pin. The format
for all instructions sent fo the CAT93C46H is a logi-
cal "1" start bit, a 2 bit (or 4 bit) op code, a 6 bit ad-
dress (7 bit address when organized as 128 X 8),
and for write operations a 16 bit datafield (8 bitdata
field when organized as 128 X 8).

Upon receiving a READ command and an address
(clocked into the DI pin), the DO pin of the
CAT93C46H will come out of the high impedance
state, and after sending an initial dummy zero bit,
will begin shifting out the 16 (or 8) bits of data lo-
cated at the specified address. The data bits being
shifted out will toggle on the rising edge of the SK
clock and are stable after the specified time delay
tepo of tep1.

ERASE/WRITE ENABLE AND DISABLE

The CAT93C46H powers up in the programming
disable state. Any programming after power-up or
after an EWDS (programming disable) instruction
must first be praceded by the EWEN (pregramming
enable) instruction. Once programming is enabled,
it will remain enabled until power to the device is
removad, or the EWDS instruction is sent. The
EWDS instruction can be used to disable all
CAT93C46H programming and erasing functions,
and will prevent any accidental programming or
erasing of the device. Data can be read normally
from the CAT93C46H regardless of the program-
ming enable/disable status.

ERASE

Upon receiving an ERASE command and address,
the device must be deselacted for a minimum of 1
ns (Tesmiv). The falling edge of CS will start the
self clocking erase cycle of the memory location
specified in the instruction. The clocking of the SK
pin is not necessary after the device has entered
the self clocking mode. The ready/busy status of
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the CAT93C46H can be determined by selecting
the device and polling the DO pin.

WRITE

After raceiving a WRITE command, address and
data, the device must be deselected for a minimum
of 1 us (Tesmin). The falling edge of CS will start
the seff clocking erase and data store cycle of the
memory register specified in the Instruction, The
clocking of the SK pin is not necessary after the
device has entered the self clocking mode. The
ready/busy status of the CAT93C46H can be deter-
mined by selecting the device and polling the DO
pin. With the GAT93C46H it is NOT necessary to
erasg a memory register before the WRITE com-
mand.

ERASE ALL

Upon receiving an ERASE ALL command, the
device must be deselected for a minimum of 1 ps
(Tesmin). The falling edge of CS will start the self
clocking erase cycle of all memory locations in the
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device. The clocking of the SK pin s not necessary
afterthe device has entered the self clocking mode,
The ready/busy status of the CAT93C46H can be
determined by selecting the davice and polling the
DO pin.

WRITE ALL

Upon raceiving a WRITE ALL command and data,
the device must be deselected for a minimum of 1
us (Tesmin). The falling edge of CS will start the
self clocking write cycle to all memory locations in
the device. The clacking of the SK piniis not neces-
sary after the device has entered the self clocking
mode. The ready/busy status of the CAT93C46H
can be detarmined by selecting the device and poll-
ing the DO pin,

It IS necessary for all memory locations to be
orased before the WRITE ALL command is ex-
ecuted,

MICROWIRE and COPS are registered trademarks of
National Semlconductor Corporation.

TOP VIEW 0.37 (9.39)
0.35 (8.85)
|t I e N o T |
0.26 (6.55) inches (mm)
0.24 (6.15)
o 0.308 (7.82)
0.292 (7.42)
0.065 (1. 4) LT "—’ — = ———
0,055 (1 40) ,
0.14 (3.55)
0.72(3.05)
' 0.149 (3. 77)
o 25 (3. 17)
0.020 (0.5 | l 11252 84) o
0.016 (0. 405)_'”' 0.088 (2.24) 0.364 (9.26) k
0.324 (8.26)




T-J6-13-37

CAT93C46H EEPROM CATALYST
CATALYST SEMICONDUCTOR 23E D WM 1962695 0001101 2 .
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LIMITED WARRANTY

Devices sold by Catalyst Semiconductor, Inc. are covered by the warranty and patent Indemnification provisions appearing
Inlts Terms of Sale only. Catalyst Semiconductor, Inc. makes no warranty, exprass, statutory, implied, or by description,
regarding the Information set forth hereln or regarding the freedom of the described devicas from patentinfringement.
Catalyst Semiconductor, Inc. makes no warranty of merchantability or fitness for any purpase, Catalyst Semiconductor,
Inc. reserves the right to discontinue production and chiange specifications and prices at any time and without notice.

Catalyst Semiconductor, Inc. assumes no responsibility for the uge of any circuitry other than circuitry embodied ina
Catalyst Semiconductor, Inc. product. No other clrcults, patents, licenses are implied.

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 prevant such an occur-
rence. '

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

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implantinto the bady, or (b)
support of sustaln life, and whose fallure to perform, when properly used in accordance with instructions for use provided in
the labsling, can be reasonably expected to result in a significant injury to the user.

2. A critical componentis any component of a life support device or system whose failure to perform can be reasonably ex-

pected to cause the failure of the life support device or system, or to affect its safety or effectiveness.
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