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CAT28C256
32K x 8 BIT CMOS E2PROM

DESCRIPTION

The CAT28C256 is a fast, low power, SV-only
CMOS E2PROM organized as 32,768 words by 8
bits. It requires a simple interface for in-system
programming. On-chip address and data latches,
self-timed write cycle with auto-clear and Vcc
power up/down write protection eliminate additional
iming and protection hardware. Data Polling and
Toggle status bits signal the start and end of the
selif-timed write cycle. Additionally, the CAT28C256
features hardware and software write protection as
well as an internal Error Comrection Code (ECC) for

FEATURES
@ Fast Read Access Times: 200/250/300 ns
B Low CMOS Power Dissipation:

Active: 30mA max

Standby: 150pA max
B Simple Write Operation:

-On-Chip Address and Data Latches

-Self-Timed Write Cyde with Auto-Clear
@ Fast Nonvolatile Write Cycle:

-10ms max (Sms available)

B Automatic Page Write Operation:

-1 0 64 Bytes in 10ms

. oy -Page Load Timer
extremely high reliability. B Hardware and Software Write Protection
Manufactured using Catalyst's Advanced CMOS B End of Write Detection:
floating gate technology, the device can endure -Toggle Bit
10,000 erasefwrite cydes and has a data retention _Data Polling
o!‘ 100 years. The CAT28C256 is a.ssefnbled in @ CMOS and TTL Compatible /O
either a 28-pin PDIP o CERDIP, or a32-pin PLCC o jEDEC Approved PDIP, CERDIP, PLCC
or LCC package. and LCC packages
# 10,000 Rewrites/byte
® 100 Year Data Retention
PIN CONFIGURATION
28-Pin PDIP and CERDIP 32:PInPLCCand LCC
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CAT28C256
BLOCK DIAGRAM
A-A —_ Address Buffer
6 14 and Latches Row Decoder 32,788 x 12
EEPROM
inadvertent : Amay
Veg — Write High Voltage
Protection Generator
64 Byte
Page Register
OE —» Contol Logic
WE ECC lLogic
Deta Polling I ‘[
and
Timer Toggle Bit O Buffers
ERERRNN
A-A N Address Butfer Column NAARASAAS”
o7 s and Latoches Decoder
VO == Vo,
PIN NAMES
Ag - Aig Address Inputs
/0o - HO7 Data Inputs/Outputs
CE Chip Enable
OE Output Enable
WE Write Enable
Vee 5V Supply
Vss Ground
NC No Connect
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ABSOLUTE MAXIMUM RATINGS *
TOMperature NGB DIAS . . . . . . ... i -10°C 10 +85°C
SIOrAgEIOMPOTAIUME . . . . . . . it e £85°C 10 +150°C
Vollage on any NPURPIN TeIAIVE IO VES . . . . .« ot i v c ittt ittt 0.3 to Ve #0.3V
VoRage on any OUtpUI DINrelativeto Vas . . . . . . . . . i it 0.310 Voc 40.3V
*Stressas above those listad under "Absoluts Maximum Ratings® may causs paimanent damage o the device. This is & stress
mhgonryandmohmajondop«aﬁondmwumuamymmmmmmdhmoowm
sections of this specification Is not mplled. Exposure to absokte maximum rating conditions for axtended periods may effect
device reliabliky.
DC CHARACTERISTICS
(Voc = +5V £10%, Ta = 0°C to +70°C)
Symbol Parameter Condltions Limits Unlit
Min Max
lec Vec Current (operating, TTL) CE=OE=Vi_, = SMHz, 30 mA
all 1/O's open
Iss Vec Current (standby, TTL) CE=Vi 1 mA
all /O's open
Isec Vcc Current (standby, CMOS) CE = Vinc™ 150 | pA
all }/O's open
Iy input Leakage Current Vin = GND to Vcc -1 1 pA
o Qutput Lsakage Current Vout = GND to Vce, -10 10 pA
CE = Vin
Vi High Level input Voltage 20 |Vec+03] V
ViL Low Level Input Voltage 0.3 08 v
Vo High Level Output Voltage lon = -400uA 24 v
Vo Low Level Output Voltage lou=21mA 0.4 \
Vwi Write Inhibit Voltage 35 4.0 v
NOTE:
*Vic = -0.3Vto +0.3V
** Vinc = Vee - 0.3V to Ve + 0.3V
CAPACITANCE
(TA = 25°C, t = 1.0 MHz, VCC = 5V)
Symbol Parameter Conditions Limits Unit
Max.
cywo ! InputOutput capacitance Vo =0V 10 pF
o™ Input capacitance ViN =0V 10 pF

NOTE: (1) These parameters are tasted Initially or after a change that affects the parameter.
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CAT28C256
MODE SELECTION
Mode CE WE OE yo Power
Read L H L Dour ACTIVE
Byte write (WE controfied) L N/ H D ACTIVE
Byte write (CE controfied) N/ L H Dw ACTIVE
Standby, and Wiite inhibit H X X HIGH-Z STANDBY
Read and Write inhibit X H H HIGH-Z ACTIVE
AC TESTING INPUT/OUTPUT WAVEFORM AC TESTING LOAD CIRCUIT (example)
1.3V
24V
20V
input Pulse Levels Referance Points 1N914
08V
045V 3.3K
See Note (2) DEVICE
UNDER | out
TEST
CL=100pF
CL Includes Jig Capacltance -

AC CHARACTERISTICS <Read Cycle>
(Ve = +5V £10%, Ta = 0°C to +70°C)

Symbol Parameter 28C256-20 {28C256-25 1 28C256-30 |  ynits
min max| min max| min max
tRc Read Cycle Time 200 250 300 ns
tce CE Access Time 200 250 300 ns
taa Address Access Time 200 250 300 ns
toe OE Access Time 80 100 110 ns
4z CE Low to Active Output ™~ 0 0 0 ns
toz OF Low to Active Output " 0 o 0 ns
iz CE High to High-Z Output 50 50 55 ns
toHz OF High to High-2 Output "™ 50 50 55 ns
tow Output Hold from Address Change (¥ 0 0 0 ns

NOTES: (1) Thess parameters are testad inmalz0 and after a change that affects the parameter.
2 Input nise and fall imes {10% and 80%) < 10ns

Output tloating (High-Z) |s defined as the state when the extemal data line is no longer
driven by the output butfer.
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AC CHARACTERISTICS <Write Cycle>
Symbol Parameter 28C256-20 | 26C256-25 | 28C266-30 |  Units
min max| min max| min max
twe Write Cycie Time 10 10 10 ms
tas Address Setup Time 0 0 0 ns
taH Address Hold Time 100 100 120 ns
tcs Write Setup Time 0 0 0 ns
icH Writs Hold Time 0 o 0 ns
tew CE Pulse Time 100 100 120 ns
toes OE Setup Time 10 10 10 ns
toen OE Hold Time 10 10 10 ns
twe (! WE Pulse Width 100 100 120 ns
tos Data Setup Time 50 50 50 ns
toH Data Hold Time 10 10 20 ns
i @ Write inhibit Period After Power-up 5 {105 |10/|5]10 ms
tecc @ Byte Load Cycle Time A [100| 1 [100 | .92 | 100 us

NOTES: 51 A write pulse of less than 20ns duration will not initiate a write cydle.
A timer of duration tgi ¢ max begins with every LOW to HIGH transition of WE. If allowed to time out,
a page or byte write will begin; however a transition from HIGH to LOW within tgLc max stops the timer.
(3) These parameters are tested initially and after a change that affects the parameter.

Read Cycle
tac
ADDRESS >< >< X
— tee
CE \ 7[‘_
OF
—_— Vin
WE
Migh-Z
DATA OUT
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CAT28C256

Byte Write Cycle [WE controlied]
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DREVICE OPERATION
READ

Data stored in the CAT28C256 is transfeired to the
data bus when WE is heid high, and both OE and
CE are held low. The data bus is set in a high
impedance state when either CE or OE go high.
This 2-line control architecture can be used to
eliminate bus contention in a system environment.

BYTE WRITE

A write cyde is initiated when both CE and WE are
low, and OE_is high. Wirite cycles can be executed
using either WE or CE, with the address input being
latched on the falling edge of WE or CE, whichever
occurs last. Data, conversely, is latched on the
rising edge of WE or CE, whichever occurs first.
Once initiated, a byte write cycle automatically
erases the addressed byte and the new data is
written within 10ms.

PAGE WRITE

The page write mode of the CAT28C256 (essential-
ly an extended BYTE WRITE mode) allows from 1
to 64 bytes of data to be programmed within a single
E2PROM write cycle. This effectively reduces the
byte-write time by a factor of 64.

Following an initial WRITE operation (WE pulsed
low, for twe, and then high) the page write mode can
begin by issuing sequential WE pulses, which load
the address and data bytes into a 64 byte temporary
buffer. The page address where data is to be writ-
ten, specified by bits Ag to A4, is latched on the last
talling edge of WE. Each byte within the page is
defined by address bits Ay o As (which can be
loaded in any order) during the first and subsequent
write cydes. Each successive byte load cycle must
begin within_tgic max of the rising edge of the
preceeding WE pulse. There is no page write win-
dow limitation as long as WE is maintained low
within tg ¢ max.

Upon completion of the page write sequence, WE
must stay high a minimum of tsi.c max for the
internal automatic program cycle to commence.

45E D WM 1962695 000L423 2 EECST
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CAT28C258

This programming cycle consists of an erase cycie,
which clears any data that existed in each ad-
dressed cell, and & write cycle, which writes new
data back inlo the cell. A page write will only write
data to the locations that were addressed and will
not rewrite the entire page.

DATA POLLING

Data polling is provided to indicate the completion
of a write cycle. Once a write cydle is initiated,
attempting o read the last byte written will output
the complement of that data on 1/O7 (/O¢-1/Oe are
indeterminate) until the programming cycle is com-
plete. Upon completion of the self-timed write cyde
all 1/O’s will output true data during a read cycle.

TOGGLE BIT

In addition to the Data Polling feature of the
CAT28C256 the device offers an additional method
for determining the completion of a write cycle.
While a write cycle is in progress, successively
reading data from the device will result in |/Os
toggling between one and zero. Howsever, once the
write is compilete, 1/Oe stops toggling and valid data
can be read from the device.

HARDWARE DATA PROTECTION

The following lists the hardware data protection
features that are incorporated into the CAT28C256.

(1) Vcc sense provides for write protection when
Ve falls below 3.8 V (typ).

(2) A power on delay mechanism, tinT (see AC
characteristics), provides a 5 to 10 ms delay before
a write sequence, after Vcc has reached 3.8 V.

(3) Write inhibit is activated by holding any one of
OE fow, CE high or WE high.

4 Noise pulses of less than 20 ns on the WE or
CE inputs will not resuit in a write cycle.
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CAT28C256

SOFTWARE DATA PROTECTION:

The CAT28C256 features a software controfled
data protection scheme which, once activated, re-
quires a data algorithm to be issued to the device
before a write can be performed. The device is
shipped from Catalyst with the software protection
NOT ENABLED (the CAT28C256 is in the standard
operating mode).

To activate the software data protection the device
must be sent three write commands to specific
addresses with specific data, as shown below. This
sequence of commands (along with subsequent
writes) must adhere to the page write timing
specifications. Onoe this is done, all subsequent
writes to the device must be preceded by this same
set of write commands. The data protection

4S5E D WM 19b62bL95 000lu24 4 EECST

mechanism is activated until a deactivate se-
quence is issued regardless of power onfoff transi-
tons. This gives the user added inadvertent write
protection on power-up in addition 1o the hardware
To allow the user the ability to program the part with
an EEprom programmer (or for testing purposes)
there is a software command sequence for deac-
tivating the data protection. The six step algorithm
{shown below) will reset the intemal protection
circuitry and the device will retum to standard
operating mode. After the sixth byts of this reset
sequence has been issued, standard byte or page
writing can commence.

Write Sequence for Activating
Software Data Protection

WRITE DATA: AA
ADDRESS : 5555

WRITE DATA: §5
ADDRESS : 2AAA

WRITE DATA: A0
ADDRESS : 5555

Software Data M
Protection Activated

WRITE DATA: XX
TO ANY ADORESS

L]
WRITE %ST BYTE
LAST ADORESS

Write Sequence to Deactivate
Software Data Protection

WRITE DATA: AA
ADDRESS: 8585

WRITE DATA: &5
ADDRESS :

WRITE DATA: 80
ADDRESS : §555

WRITE DATA: AA

ADORESS : 5555
k.
WRITE DATA: &5
ADDRESS : 2AAA

WRITE DATA: 20
ADDRESS : 5555

Note: (1) Write protection is activated at this point whether or not any more writes are completed. Writing
to addresses must occur within tgLc Max, after SDP activation.

T-YL-13- 20
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Preliminary

PAGE MODE WRITE CYCLE
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CAT28C256 Preliminary
28-Pin PDIP
1.470 (37.34)
1.437 (36.50)
inches (mm)
580 (13.87)
530 (13.46)
o]
610 (15 40)
seo (14.98)
220 (5.50)
170 (4.32)
_L 065 (1.65) 1.65
+— 015 (0.38)
.160 (4.06 )
125 (3.17) 570 17.02
830 (15 oo)
065 (1.65) .020 (0.51) _1_012_._7_9)
040(102)  .015(038) 1090 (2.29)
32-Pin PLLCC
\ 0465 (1257) ;
0.485 (1231)
0.440 (11.50) 0.048 (1.2
[[‘_— o.m:ws) . - bT(m(-ﬁa))'
d 2] <
= =]
(= u]
E - 0.530 (13.48)
= g 0.500 (12.70)
O =]
= =)
[ = a]
L o o g o MORTY h -
Il 0.139 (3.53)
CRECIEE )
050 (1.27)
Typ.
0.505{1511)
0.585 (14.08)
018 (408 T o L 0.553(14
- n 0.551(1309)
045 (1.14 x 45 °
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LIMITED WARRANTY

Devices sold by Catalyst Semiconducter, Inc are covered by the waranty and patent indemnification provisions
appeanng in its Terms of Sale only. Catalyst Semiconductor, Inc. makes no warmanty, express, statutory, implied, or
by description, regarding the information set forth herein or regarding the freecom of the described devices from
patent infringement. Catalyst Semiconductor, Inc. makes no waranty of merchantability or fimess for any purpose
Catalyst Semiconductor, Inc. reserves the right to discontinue production and change specificatons and prices at
any time and without notoe.

LIFE RELATED POLICY

In situatons where semiconducior component failure may endanger ife, system designers using this product
shoulc design the system with appropnate error deisction and correcton, redundancy and back-up features to pre-
vent such an occurrence.

Catalyst Semiconductor's products are not authorized for use as critical components in life suppon devices or sys-
ems

1. Life suppon devices or systems are devices of systems which (a) are intended for surgical impiant into the body,
ot (b) suppon or sustain life and whose failure 1o perform, when properly used in accordance with instructions for
use provided in the labeling, can be reasonably expected o resultina significant injury 1o the user.

2 A critical component is any component of a kife suppon device of system whose failure 1© perform can be rea-
sonably expected w cause the failure of the life support Cevice or sysem, or 1o affect its salety or effectiveness.

Catalyst Semiconductor, Inc assumes no responsidility for the use of any circuitry other than circuitry embodied in
a Catalyst Semiconductor, inc. product. No other circuits, patents or licenses are implied.

Stock No. 100-063 7/91 TLY
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