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DESCRIPTION

The CAT350202H is a high endurance CMOS 2K
bit Serial E2PROM memory device organized in
128 registers of 16 bits {ORG pin at Vcc) or 256
registers of 8 bits each (ORG pin at GND). Each
register can be written (or read) senally by using
the DI (or DO) pin. The CAT35C202H is manufac-
tured using Catalyst's advanced CMOS E2PROM
floating gate technology. It is designed to endure
100,000 erase/write cycles and has a data reten-
tion of 100 years. Packaged in an 8-pin DIP and
Small Outline packages. To be offered in a 3V ver-
sion (CAT33C202).

PIN CONFIGURATION

FEATURES

Highly reliable CMOS fioating gate technology
10ms programming cycle

Single 5V supply

128x16 or 256x8 user selectable serial memory
Compatible with Genera! Instruments ER5912
Self timed programming cycle with Autoerase
Word and chip erasable

Opaerating range 0°C to 70°C

100,000 erase/write cycles

100 year data retention

Powaer-up inadvertent write protection

BLOCK DIAGRAM

TOP VIEW
i Veo
H RDY/BUSY
ORG
GND
PIN FUNCTIONS
Cs Chip select
CLK Clock input
DI Serial data input
DO Serial data output
Vece +5V power supply
RDY/BUSY Status output
GND Ground
ORG Memory organization
Note: When the ORG pin is connected to Vcc, the
128x16 organization is selected. When it is con-
nected to ground, the 256x8 organization is selected.
If the ORG pin is left unconnected, then an internal
pullup device will select the 128x16 organization.

Vee GND
Memory Array Address
ORG — 128x16 Decoder
or
256x8
Output
Data register

DI —l:: i buffer

s  —o Mode decode loglc l
CLK — Clock generator oo

RDY/BUSY
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ABSOLUTE MAXIMUM RATINGS *

Storagetomperature . . . . v v oo s s -65°C to +150°C

Powersupply (VCC) .+ + v v v e v v v o v ee e e +7V

Voltageonany inputpin . . .« . o oo v e i i e e -0.3t0+7V

Voltage onanyoutputpin . . . oo v oo i v e s e e e e -0.3V to Vcc +0.3V

*Siressos 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-

tended periods may affect device reliability.

DC CHARACTERISTICS
(Vo = +5V 210%, Ta =0°C to 70°C)
Symbol Parameter Conditlons Limits Unit
- Min. Typ. Max.
lcct Cunrent consumption (operating) Vgi%_%\\ljlsc’(sf'g'\év 3 mA
DO unloaded

lece Current consumption {stand-by) Vc<6|= fé%kcf; 0 100 | pA
Iy Input loakage current Vin =5.5V 10 pA
Lo Output leakage current Vour =5.5V,CS =0 10 pA
VIH High lavel input voltage 20 Vee +1 \
Vi Low level input voltage 0.1 0.8 Vv
VoH High level output voltage loH = -400pA 24 \"
VoL Low level output voltage loL=2.1mA 04 \

INSTRUCTION SET

Instruction |Start Bitj Opcode Address Data Comments
256 x 8 128x 16 |256x8 128x 16
READ 1 1000 A7-A0 | A6-A0 Read address AN - A0
PROGRAM 1 X100 A7 -A0 A6-A0 | D7-DO |D15-DO Program address AN - A0
PEN 1 0011 | 00000000 | 0000000 Program enable
PDS 1 0000 | 00000000 | 06000000 Program disable
ERAL 1 0010 | 00000000 | 0000000 Erase all addresses
WRAL 1 0001 | 00000000 | 0000000 | D7-DO |D15-DO Write all addresses
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AC CHARACTERISTICS
(Vec = +5V £10%, Ta = 0°C 10 70°C )
Symbol Parameter Conditlons Limlts Unit
Min. Typ. Max.

tcss CS setup time 50 ns
tosH CS hold time 100 ns
tois DI setup time CL = 100pF 100 ns
tom DI hold time ‘(,i:?;f;(,:\’g: s 100 ns
tPD1 Qutput delay to 1 5§00 ns
tPoo Output delay to 0 500 ns
tew Erase/Write pulse width 10 ms
tskHI ~ Minimum SK high time 250 ns
tskLow Minimum SK low time 250 ns
CKumax Maximum clock frequency DC 1 MHz
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SYNCHRONOUS TIMINGS
CLK Cycle
— tokHI  —l—toKLOW e tOSH
CLK :_—m;_l_____——_—l_____J—_——L_
— toH
o 7 X XTI JC////
cs 1’ ‘_teno tois ) U
Do 1 — teD1 ;‘F
INSTRUCTION TIMING <ORGANIZATION>
Organlzation An (or AN) | Dn (or DN)
266 x 8 A7 D7
128 x 16 As Dis
INSTRUCTION TIMING <READ>
s _/ AN

SOV s 1 s e 1 T P S

DI __ /T T\o o f-><j><—\
PO ' HIGH -Z i (00 XD

INSTRUCTION TIMING <PROGRAM>

f—

s Y XX XX XXX
MWUMXWM
Y D-C:X—\ . /T

RDY/BUSY

HIGH -Z
tEw
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INSTRUCTION TIMING <PEN, PDS 256 x 8 organization>

cs _/ N
PP I o I O I L I I 6

DI /1\0 O/ "% \ o 0o 0 O 0 O O O

Enable = 11
* Disable = 00

INSTRUCTION TIMING <PEN, PDS 128 x 16 organization>

cs _/ N

ok _JLrrmhrmregrygyyryryreyrere
DI /S 1\N0 O/ "% \ o o 0o o O o O

Enable = 11
Disable = 00

INSTRUCTION TIMING <ERAL 256 x 8 organization>

DI 1oo/1\ooooooooo,,/1‘<x
1

RDY/BUSY
tew

3-125




CATALYST :SEMICONDUCTOR L2E D Il‘il:.E’l:‘lS 0apo?3e 7 I

e I SATARCET
T-46-13-27
INSTRUCTION TIMING <ERAL 128 x 16 organization>
cs WA NN/

DI 1oo/1\oooooooogf__/T‘(:X:

RDY/BUSY

INSTRUCTION TIMING <WRAL 256 x 8 organization>

cs /| NANAY
S cinipipigigigigigigigipipEpEpiglpcoceogERRREE
Dl /o o o/T\o 0 0 0 o 0o o o AEX,X\, /TN

RDY/BUSY o
\—,

tew

INSTRUCTION TIMING <WRAL 128 x 16 organization>

cs —/ VANV
CLK WUMM
oI /1\o o of7\o o o o o o o /oNX,X0oO , VAR @ &

RDY/BUSY
my
.

tew

DEVICE OPERATION

The CAT35C202H is a CMOS 2048 bit nonvolatile
memory intended for use with all standard control-
lers. The CAT35C202H can be organized as either
128 registers by 186 bits, or as 256 registers by 8
bits. Six 12 bit instructions (13 bit instruction in 256
by 8 organization) control the reading, writing, and
erase operations of the device. The CAT35C202H
operates on asingle 5V supply and will generate on
chip the high voltage required during any program-

3-126

ming operations. Instructions, addresses, and
write data are clocked into the DI pin on the rising
edge of the clock (CLK). The DO pin is normalina
high impedance state except when reading data
from the device. The ready/busy status can be
determined after a programming operation by poll-
ing the RDY/BUSY pin.

The format for all instructions sent to the
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CAT35C202H is one logical "1" start bit, a 4 bit op
code, a 7 bit address (8 bit address when organized
as 256 X 8), and for write operations a 16 bit data
field (8 bit data field when organized as 256 X 8).

READ

Upon receiving a READ command and address
(clocked into the DI pin), the DO pin of the
CAT35C202H will come out of the high impedance
state. After sending 1 dummy zero bit the 16 bits (or
8 bits) of data located at the address location
specified in the instruction will be shifted out. The
data bit being shifted out willtoggle on the rising edge
of the CLK and becomes stable after the specified
time delay (tpp1 and tppo).

ERASE/WRITE ENABLE AND DISABLE

The CAT35C202H powers up in the programming
disable state. Any programming after power-up or
after a PDS (programming disable) instruction must
first be preceded by the PEN (programming enable)
instruction. Once programming is enabled, it will
remain enabled until power to the device is removed
or the PDS instruction is sent. The PDS instruction
can be used to disable all the CAT35C202H’s
program and erase functions, and will prevent any
accidental programming or erasing of the device.
Data can be read normally from the CAT35C202H
regardless of the programming enable/disable
status.

I 1962695 0000737 9 l
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PROGRAM

After receiving a PROGRAM command, address,
and the data, the RDY/BUSY pin goes low and the
self clocking erase and data store cycle begins. The
clocking of the CLK pin is not necessary after the
device has entered the self clocking mode. The
ready/busy status of the CAT35C202H can be deter-
mined by polling the RDY/BUSY pin.

ERASE ALL

Upon receiving an ERAL command, the RDY/BUSY
pin goes low and the self clocking erase sequence
starts. The clocking of the CLK pin is not necessary
after the device has entered the self clocking mode.
The ready/busy status of the CAT35C202H can be
determined by polling the RDY/BUSY pin.

WRITE ALL

Upon_receiving a WRAL command and data, the
RDY/BUSY pin goes low and the self clocking data
store cycle starts. The clocking of the CLK pin is not
necessary after the device has entered the self
clocking mode. The ready/busy status of the
CAT35C202H can be determined by polling the
RDY/BUSY pin. 1tIS necessary for all memory loca-
tions to be erased before the WRAL command is ex-
ecuted.
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