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DATA SHEET MARKINGS

Microchip uses various data sheet markings to designate each document phase as it relates to the product development
stage. The markings appear at the bottom of the data sheet, between the copyright and document and page numbers.
The definitions for each marking are provided below for your use.

Marking Description
Advance Information

The information is on products in the design phase. Your designs should not be

finalized with this information as revised information will be published when the
product becomes available.

Preliminary

This is preliminary information on new products in production but not yet fully

characterized. The specifications in these data sheets are subject to change with-
out notice. Before you finalize your design, please ensure that you have the most
current revision of the data sheet by contacting your Microchip sales office, rep-

resentative or distributor.
Information contained in the data sheet is on products in full production.

No Marking

“All rights reserved. Copyright © 1998, Microchip Technology
Incorporated, USA. Information contained in this publication
regarding device applications and the like is intended through
suggestion only and may be superseded by updates. No
representation or warranty is given and no liability is assumed
by Microchip Technology Incorporated with respect to the
accuracy or use of such information, or infringement of
patents or other intellectual property rights arising from such
use or otherwise. Use of Microchip’s products as critical
components in life support systems is not authorized except
with express written approval by Microchip. No licenses are
conveyed, implicitly or otherwise, under any intellectual
property rights. The Microchip Iogilo and name are registered
trademarks of Microchip Technology Inc. in the U.S.A. and
other countries. All rights reserved. All other trademarks
mentioned herein are the property of their respective compa-
nies. No licenses are conveyed, implicitly or otherwise, under
any intellectual property rights.”

Trademarks

The Microchip name and logo, are registered trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries. All rights reserved.

Smart Serial is a trademark of Miicrochip Technology
Incorporated. All rights reserved.

Serialized Quick Term Programming (SQTP) is a service mark
of Microchip Technology Incorporated. All rights reserved.

All other trademarks mentioned herein are property of their
respective companies.
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Microchip Technology Inc.

Company Profile

The Embedded Control Solutions Company®

Since its inception, Microchip Technology has focused

its resources on delivering innovative semiconductor

products to the global embedded control marketplace.

To do this, we have focused our technology, engineer-

ing, manufacturing and marketing resources on two

synergistic product lines: PICmicro™ 8-bit microcon-
trollers (MCUs) and high-endurance Serial EEPROMs.

Today, Microchip’s expanding product portfolio is aimed

at delivering a more comprehensive array of high-value

solutions to a growing base of customers.

Highlights

Inside Microchip Technology you will find:

* An experienced executive team focused on
innovation and committed to listening to our
customers

» A focus on providing high-performance,

cost-effective embedded control solutions

A Complete Product Solution including:

8-bit RISC OTP, Enhanced FLASH, EEPROM

and ROM MCUs

Patented KeeLoa® code hopping technology

products

A full family of leadership Serial EEPROM

products plus Parallel EEPROMs and
EPROMs

- A variety of end-user Application-Specific
Standard Products (ASSP)
- Afull line of easy-to-use development tools

Fully integrated manufacturing capabilities

A global network of manufacturing and customer
support facilities

A unique corporate culture dedicated to
continuous improvement

Distributor network support worldwide including
certified distribution FAEs

Business Scope

Microchip Technology Inc. manufacturers and markets
a variety of VLS| CMOS semiconductor components to
support the market for cost-effective embedded control
solutions. In particular, we specializes in highly inte-
grated, field-programmable RISC MCUs, applica-
tion-specific standard products, secure data products,
application-specific integrated circuits and related
Serial EEPROM memory products to meet growing
market requirements for high performance, yet eco-
nomical embedded control capability in products.
Microchip's products feature the industry's most eco-
nomical One-Time-Programmable (OTP) EPROM,
reprogrammable Flash and EEPROM, and ROM capa-
bility, along with the compact size, integrated function-
ality, ease of development and technical support so
essential to timely and cost-effective product develop-
ment by our customers.

Chandler, Arizona: Company headquarters near
Phoenix, Arizona; executive offices, R&D and wafer
fabrication occupy this 242,000-square-foot multi-building
facility.

Tempe, Arizona: Microchip’s 170,000-square-foot wafer
fabrication facility provides increased manufacturing
capacity today and for the future.

© 1998 Microchip Technology Inc.
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Microchip Technology Inc.

Market Focus

Microchip targets select markets where our advanced
designs, progressive process technology and indus-
try-leading product performance enables us to deliver
decidedly superior performance. Our company is posi-
tioned to provide a complete product solution for
embedded control applications found throughout the
consumer, automotive, telecommunication, office auto-
mation and industrial control markets. Microchip prod-
ucts are also meeting the unique design requirements
of targeted embedded applications including security,
battery management and field-programmable gate
array conversions.

Certified Quality Systems

Microchip received ISO 9001 Quality System certifica-
tion for its worldwide headquarters and wafer fabrica-
tion facilities in January 1997. Our field-programmable
8-bit MCUs, Serial EEPROMs, related specialty mem-
ory products and development systems conform to the
stringent quality standards of the International Stan-
dards Organization (ISO).

DNV Certification, inc. DNV MSC
USA ‘The Netherlands
- ED ’ Accredited by the RvA
[ >
© *
ks Ll DINI W/
'o ANSI-RAB

°l'1‘ 1S

0 98001
REGISTERED FIRM

Our assembly and test facility in Kaohsiung, Taiwan is
1SO 9002 certified. In addition, Microchip’s manufactur-
ing and engineering systems were audited to meet the
Automotive Electronics Council A100 guidelines for
overall quality, reliability and demonstrated conform-
ance to the requirements of QS-9000.

Fully Iintegrated Manufacturing

Microchip delivers fast turnaround and consistent qual-
ity through total control over all phases of production.
Research and development, design, mask making,
wafer fabrication, and the major part of assembly and
quality assurance testing are conducted at facilities
wholly-owned and operated by Microchip. Our inte-
grated approach to manufacturing along with rigorous
use of advanced Statistical Process Control (SPC) and
a continuous improvement culture has resulted in high
and consistent yields which have positioned Microchip
as a quality leader in its global markets. Microchip’s
unique approach to SPC provides customers with
excellent pricing, quality, reliability and on-time delivery.

Bangkok, Thailand: Microchip’s 140,000-square-foot
manufacturing facility houses the technology and
assembly/test equipment for high speed testing and
packaging.

A Global Network of Plants and Facilities

Microchip is a global competitor providing local
services to the world's technology centers. The
company’s design and technology advancement
facilities, and wafer fabrication sites are located in
Chandler and Tempe, Arizona.

The Tempe facility provides an additional 170,000
square feet of manufacturing space that meets the
increased production requirements of a growing
customer base, and provides production capacity
which more than doubles that of Chandler.

Microchip facilities in Kaohsiung, Taiwan; Bangkok,
Thailand; and Shanghai, China, serve as the founda-
tion of Microchip’s extensive assembly and test capabil-
ity located throughout the Far East. The use of multiple
fabrication, assembly and test sites, with over
600,000-square-feet of facilities worldwide, ensures
Microchip’s ability to meet the increased production
requirements of a fast growing customer base.

Microchip supports its global customer base from direct
sales and engineering offices in Asia, North America,
Europe and Japan. Offices are staffed to meet the high
quality expectations of our customers, and can be
accessed for technical and business support. The
Company also franchises more than 40 distributors and
a network of technical manufacturer's representatives
serving 24 countries worldwide.

DS00027R-page 1-2
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Embedded Control Overview

Unlike “processor” applications such as personal
computers and workstations, the computing or control-
ling elements of embedded control applications are
embedded inside the application. The consumer is only
concerned with the very top-level user interface such as
keypads, displays and high-level commands. Very
rarely does an end-user know (or care to know) the
embedded controller inside (unlike the conscientious
PC users, who are intimately familiar not only with the
processor type, but also its clock speed, DMA
capabilities and so on).

It is, however, most vital for designers of embedded
control products to select the most suitable controller
and companion devices. Embedded control products
are found in all market segments: consumer, commer-
cial, PC peripherals, telecommunications (including
personal telecom products), automotive and industrial.
Most embedded control products must meet special
requirements:  cost  effectiveness,  low-power,
small-footprint and a high level of system integration.

Typically, most embedded control systems are
designed around a MCU which integrates on-chip
program memory, data memory (RAM) and various
peripheral functions, such as timers and serial commu-
nication. In addition, these systems usually require
complementary Serial EEPROM, display drivers,
keypads or small displays.

Microchip has established itself as a leading supplier of
field-programmable embedded control solutions. The
combination of high-performance MCUs from the
PIC12CXXX, PIC16C5X, PIC16CXXX and PIC17CXXX
families, along with non-volatile memory products,
provide the basis for this leadership.

Microchip is committed to continuous innovation and
improvement in design, manufacturing and technical
support to provide the best possible embedded control
solutions to you.

PICmicro MCU Overview and Roadmap

Microchip PICmicro MCUs combine high-performance,
low-cost, and small package size, offering the best
price/performance ratio in the industry. More than 120
million of these devices ship each year to cost-sensitive
consumer products, computer peripherals, office
automation, automotive control systems, security and
telecommunication applications.

Microchip offers four families of 8-bit MCUs to best fit
your needs: PIC16C5X 12-bit program word,
PIC16CXXX 14-bit program word, PIC17CXXX 16-bit
program word and PIC12CXXX 8-pin 12-bit/14-bit
program word MCU families.

All families offer OTP, low-voltage and low-power
options, with a variety of package options. Selected
members are available in ROM or reprogrammable
Flash versions.

The widely-accepted PIC16C5X, PIC16CXXX and
PIC17CXXX MCU families employ a modified RISC

architecture. Today, these families are joined by the
industry’s first and only 8-pin MCU family — the
PIC12CXXX. The PIC12CXXX family combines the
8-bit high-speed RISC architecture of the PICmicro
MCUs with the smallest footprint MCU. Microchip pio-
neered the use of RISC architecture to obtain high
speed and instruction efficiency.

PIC12CXXX: 8-Pin, 8-Bit Family

The PIC12CXXX family packs Microchip’s powerful
RISC-based PICmicro architecture into 8-pin DIP and
SOIC packages. These PIC12CXXX products are avail-
able with either a 12-bit or 14-bit wide instruction set, a
low operating voltage of 2.5V, small package footprints,
interrupt handling and a deeper hardware stack. All of
these features provide an intelligence level not previ-
ously available in applications because of cost or size
considerations.

PIC16C5X: 12-Bit Architecture Family

The PIC16C5X is the well established base-line family
which offers the most cost-effective solution. These
PIC16C5X products have a 12-bit wide instruction set
and are currently offered in 18-, 20- and 28-pin pack-
ages. In the SOIC and SSOP packaging options, these
are among the smallest footprint MCUs. Low-voltage
operation, down to 2.0V for OTPs, make this family
ideal for battery operated applications.

PIC16CXXX: 14-Bit Architecture Family

The PIC16CXXX family offers a wide-range of options,
from 18-pin to 68-pin packages as well as low to high
levels of peripheral integration. This family has a 14-bit
wide instruction set, interrupt handling capability and a
deep, 8-level hardware stack. The PIC16CXXX family
provides the performance and versatility to meet the
more demanding requirements of todays cost-sensitive
marketplace for mid-range 8-bit applications.

The PIC14C000 Programmable Mixed-Signal Control-
ler allows engineers to design intelligent controllers for
smart batteries, battery chargers, battery status
monitoring, uninterruptible power supplies, HVAC, and
other data acquisition and processing required for
managing energy. The PIC14C000 can support any
battery technology including Li lon, NiMH, NiCd,
Pb acid, Zinc Air. In addition, the product's I2C™ port
enables any system OEM, battery pack VAR, and
battery manufacturer to design, build, and market
SBD-compliant products supporting the System
Management Bus standard.

PIC17CXXX: 16-Bit Architecture Family

The PIC17CXXX family offers the world’s fastest
execution performance of any 8-bit MCU family in the
industry. The PIC17CXXX family extends the PICmicro
MCU’s high-performance RISC architecture with a
16-bit instruction word, enhanced instruction set and
powerful vectored interrupt handling capabilities. A
powerful array of precise on-chip peripheral features
provide the performance for the most demanding 8-bit
applications.

© 1998 Microchip Technology Inc.
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Microchip Technology Inc.

The Mechatronics Revolution and the World’s
first 8-pin MCU

We are living through a revolutionary period that is
impacting almost every aspect of our lives. The nature
of the revolution is the momentous shift from ana-
log/electro-mechanical timing and control to digital
electronics. It is called the Mechatronics Revolution,
and it is being staged in companies throughout the
world, with design engineers right on the front lines:
Make it smarter, make it smaller, make it do more, make
it cost less to manufacture — and make it snappy.

To meet the needs of this. growing customer base,
Microchip is rapidly expanding its already broad line of
8-bit PICmicro MCUs. The most recent addition, the
PIC12CXXX family, is a major breakthrough — it's the
world's only 8-bit OTP MCU with just 8-pins. Their size
opens up new possibilities for product design.

PICmicro MCU Naming Convention

The PICmicro architecture offers users a wider range of
cost/performance options than any 8-bit MCU family.

In order to identify the families, the following naming
conventions have been applied to the PICmicro MCUs.

TABLE 1: PICmicro MCU NAMING CONVENTION*
Family Architectural Features Name Technology
8-bit ¢ 16-bit wide instruction set PIC17C4X | OTP program memory, digital only
High-Performance |« |nternal/external vectored o
o] y
8 MCU Family interrupts PIC17CR4X | ROM program memory, digital only
Q « DC - 33 MHz clock speed PIC17C75X | OTP program memory with mixed-signal functions
b4 . .
Q * 120 ns instruction cycle PIC17C76X | OTP program memory with mixed-signal functions
o (@ 33 MHz2)
¢ Hardware multiply
8-bit ¢ 14-bit wide instruction set PIC14CXXX | OTP program memory with A/D and D/A functions
Mid-Range « Internal/external interrupts —
g PIC16C55X | OTP program memory, digital only
MCU Family ¢ DC - 20 MHz clock speed
(Note 1) PIC16C6X | OTP program memory, digital only
. (280 ns instruction cycle PIC16CR6X | ROM program memory, digital only
20 MHz)
PIC16C62X | OTP program memory with comparators
s PIC16CE62X | OTP program memory with comparators and
8 EEPROM data memory
§ PIC16C64X | OTP program memory with comparators
a
PIC16C66X | OTP program memory with comparators
PIC16C7X | OTP program memory with analog functions (i.e. A/D)
PIC16F8X | Flash program and EEPROM data memory
PIC16CR8X | ROM program and EEPROM data memory
PIC16C9XX | OTP program memory, LCD driver
x 8-bit * 12-bit wide instruction set PIC16C5X |OTP program memory, digital only
§ MBg:e’;Li"?l * DC - 20 MHz clock speed PIC16C5XA ‘
5 amly |« 200 ns instruction cycle PIC16CR5X | ROM program memory, digital only
o (@ 20 MHz) PIC16CR5XA
8-bit, 8-pin ¢ 12- or 14-bit wide PIC12C5XX | OTP program memory, digital only
X MCU Famil instructi t
g amty R :;z r-u 1 oloMn:: clock speed PIC12C67X | OTP program memory with analog functions
N * 400 ns instruction cycle PIC12CEXXX | OTP program memory with analog functions and
g (@ 10 MHz) EEPROM data memory
Note 1: The maximum clock speed for some devices is less than 20 MHz.

Please check with your local Microchip distributor, sales representative or sales office for the latest product information.

DS00027R-page 1-4
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Development Systems

Microchip is committed to providing useful and innova-
tive solutions to your embedded system designs. Our
installed base of application development systems has
grown to an impressive 120,000 systems worldwide.
Significantly, more than half of the total system ship-
ments over the past six years took place within the past
24 months.

Among support products offered are PICMASTER®
Real-Time Universal In-circuit Emulator running under
the Windows® environment. MPLAB™, a complete Inte-
grated Development Environment (IDE), is provided with
PICMASTER. MPLAB allows the user to edit, compile
and emulate from a single user interface, making the
developer productive very quickly. PICMASTER is
designed to provide product development engineers with
an optimized design tool for developing target applica-
tions. This universal in-circuit emulator provides a
complete MCU design toolset for all MCUs in the
PIC12CXXX, PIC16C5X, PIC16CXXX and PIC17CXXX
families. A CE compliant version of PICMASTER is
available for European Union (EU) countries.

ICEPIC is a low-cost in-circuit emulator solution for the
Microchip PIC16C5X and PIC16CXXX MCU families.
PRO MATE® II, the full-featured, modular device
programmer, enables you to quickly and easily program

user software into PICmicro MCUs. SIMICE is an entry
level non-real-time emulator system for PIC12CXXX
and PIC16C5X. PRO MATE Il runs under MPLAB IDE
and operates as a stand-alone unit or in conjunction
with a PC-compatible host system. The PICSTART®
Plus development kit, is a low-cost development sys-
tems for the PIC12CXXX, PIC16C5X, PIC16CXXX and
PIC17CXXX MCUs. PICDEM low-cost demonstration
boards are simple boards which demonstrate the basic
capabilities of the full range of Microchip’s MCUs. Users
can program the sample MCUs provided with
PICDEM boards, on a PRO MATE Il or PICSTART
programmer, and easily test firmware. KEELoQ Eval-
uation and Programming Tools support Microchip’s
HCS Secure Data Products.

The Serial EEPROM Designer’s Kit includes everything
necessary to read, write, erase or program special
features of any Microchip Serial EEPROM product
including Smart Serials™ and secure serials. The Total
Endurance™ Disk is included to aid in trade-off analysis
and reliability calculations. The total kit can significantly
reduce time-to-market and result in an optimized
system.

TABLE 2: PICmicro SYNERGISTIC DEVELOPMENT TOOLS

Development Tool Name PIC12CXXX | PIC16C5X | PIC16CXXX | PIC17CXXX
'E".ii?,ﬁ’n‘ﬁ,‘iﬁ’f’{.‘é"é? ment MPLAB™ v v v v
Universal Macro-Assembler MPASM v v v v
C Compiler MPLAB-C17 — — — v
Et;l‘ll-ll;e;}ured, Modular In-Circuit PICMASTER® v P » »
lémg&srt Modular In-Circuit ICEPIC _ v . —
lé?nv:;g?ﬁ Entry Level Hardware SIMICE v v _ —
E':cl:;;'::rit:::f' Modular Device PRO MATE® I v » . p
E?ég:;ﬁ‘f:é |!Development Kit with PICSTART® Plus v » p >
ggﬁtvyal;ggic Development fuzzy TECHO-MP v P p »

© 1998 Microchip Technology Inc.
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Microchip Technology Inc.

Software Support

MPLAB is a Windows-based development platform for
Microchip’s PICmicro OTP MCUs. MPLAB IDE offers a
project manager and program text editor, a user-config-
urable toolbar containing four pre-defined sets and a
status bar which communicates editing and debugging
information.

MPLAB is the common user interface for Microchip
development systems tools including MPLAB Editor,
MPASM Assembler, MPLAB-SIM Software Simulator,
PICMASTER In-Circuit Emulator, PRO MATE Il
Programmer and PICSTART Plus Development
Programmer.

Microchip’s PICmicro MCUs are also supported by
fuzzy logic development software, an application code
generator and a C-Compiler. MP-DriveWay is an
easy-to-use Windows-based Application Code Genera-
tor for visually configuring all the peripherals in a
PICmicro device and, with a click of the mouse, gener-
ate all the initialization and many functional code
modules in C language.

Microchip endeavors at all times to provide the best
service and responsiveness possible to its customers.
The Microchip Internet Home Page can provide you
with the latest technical information, production
released software for development tools, application
notes and promotional news on Microchip products and
technology. The Microchip World Wide Web address is
http://www.microchip.com.

Application-Specific Standard Products
(ASSPs)

Secure Data Products Overview

Microchip’s patented KEELOQ code hopping technology
is the perfect solution for remote keyless entry and
logical/physical access control systems. The initial
device in the family, HCS300 encoder, will replace
current fixed code encoders in transmitter applications
and provide a low cost, integrated solution. The
KeeLoa family is rapidly expanding with the HCS301
(high voltage encoder), HCS200 (low-end, low-cost
encoder), and high-end encoders (HCS360 and
HCS361) that meet OEM specifications and require-
ments.

Microchip provides flexible decoder solutions by provid-
ing optimized routines for Microchip’s PICmicro MCUs.
This allows the designer to combine the decoder and
system functionality in a MCU. The decoder routines
are available under a license agreement. The HCS500,
HCS512 and HCS515 are the first decoder devices in
the KeeLoa family. These devices are single chip
decoder solutions and simplify designs by handling
learning and decoding of transmitters.

The KeeLoa product family is expanding to include
enhanced encoders and decoders. Typical applications
include automotive RKE, alarm and immobilizer
systems, garage door openers and home security
systems.

[{dKeeLoa

Rock Solid Security

DS00027R-page 1-6
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Serial EEPROM Overview

Microchip offers one of the broadest selections of
CMOS Serial EEPROMSs on the market for embedded
control systems. Serial EEPROMs are available in a
variety of densities, operating voltages, bus interface
protocols, operating temperature ranges and space
saving packages.

Densities:

Currently range from 128 bits to 64K bits with higher
density devices in development.

Bus Interface Protocols:

All major protocols are covered: I2C, Microwire® and
SPI.

Operating Voltages:

In addition to standard 5V devices there are two low
voltage families. The “LC” devices operate down to
2.5V, while the breakthrough “AA” family operates, in
both read and write mode, down to 1.8V, making these
devices highly suitable for alkaline and NiCd battery
powered applications.

Temperature Ranges:

Like all Microchip devices, Serial EEPROMs are offered
in Commercial (0°C to +70°C), Industrial (-40°C to
+85°C) and Extended (-40°C to +125°C) operating
temperature ranges.

Packages:

Small footprint packages include: industry standard
5-lead SOT-23, 8-lead DIP, 8-lead SOIC in JEDEC and
EIAJ body widths, and 14-lead SOIC. The SOIC comes
in two body widths; 150 mil and 207 mil.

Technology Leadership:

Microchip’s Serial EEPROMSs are backed by a 10 million
Erase/Write cycle guarantee. Microchip's erase/write
cycle endurance is among the best in the world, and only
Microchip offers such unique and powerful development
tools as the Total Endurance disk. This mathematical
software model is an innovative tool used by system
designers to optimize Serial EEPROM performance and
reliability within the application.

We have also developed the world’s first 64K Smart
Serial EEPROM. Device densities range from 128 bits
up to 64K bits. Another first is the 24LC21, a single chip
DDC1/DDC2™-compatible solution for plug-and-play
video monitors. In addition, Microchip released a
high-speed 1 MHz 2-wire Serial EEPROM device ideal
for high-performance embedded systems.

Microchip is a high-volume supplier of Serial
EEPROMs to all the major markets worldwide including
consumer, automotive, industrial, computer and
communications. To date, more than 700 million units
have been produced. Microchip continues to‘develop
new Serial EEPROM solutions for embedded control
applications.

Parallel EEPROM Overview

CMOS Parallel EEPROM devices from Microchip are
available in 4K, 16K and 64K densities. The manufactur-
ing process used for these EEPROMs ensures 10,000 to
100,000 erase/writecycles typical. Data retention is more
than 10 years. Fast write times are less than 200 ps.
These EEPROMSs work reliably under demanding condi-
tions and operate efficiently at temperatures from -40°C
to +85°C. Microchip’s expertise in advanced SOIC,
TSOP and VSOP surface mount packaging supports our
customers’ needs in space-sensitive applications.

Typical applications include computer peripherals,
engine control, telecommunications and pattern recogni-
tion.

OTP EPROM Overview

Microchip’s CMOS EPROM devices are produced in
densities from 64K to 512K. Typical applications include
computer peripherals, instrumentation, and automotive
devices. Microchip’s expertise in surface mount
Packaging on SOIC, TSOP and VSOP packages led to
the development of the Surface Mount OTP EPROM
market where Microchip is a leading supplier today.
Microchip is also a leading supplier of low-voltage
EPROMs for battery powered applications.

© 1998 Microchip Technology Inc.
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FLEXIBLE PROGRAMMING OPTIONS

As the world’s leading supplier of field-programmable
MCUs, Microchip has made many innovative program-
ming options available for the embedded systéms man-
ufacturer. These programming options give the
broadest range of flexibility to meet the unique require-
ments of your specific design — at all stages of product
development, prototyping and production.

Th van of Field Programmabili

The PICmicro MCU family provides a unique combina-
tion of a high-performance RISC processor with
cost-effective OTP technology. Cost-effective OTP
provides many benefits to the user at prices which can
be comparable to competing ROM solutions. The
benefits include:

1. Quick time-to-market.

2. Ease of code changes.

3. Ability to provide adaptable solutions to end-
customer requirements.

4. Ability to meet upside potential via inventory
positions at Microchip or worldwide distribution.

5. Reduced scrappage in manufacturing.
6. Reduced inventory in manufacturing.
7. Reduced work-in-process liability.

For most manufacturers, getting the product to market
quickly has become the number one goal as global
markets have become more competitive. Time-to-mar-
ket puts pressure on all functions within the manufac-
turing process: development, purchasing, production,
marketing and sales. Field-programmable OTP
technology streamlines the process for all stages in the
product life cycle. For example, in the early product
development stages, a programmable MCU allows
much of the functionality to be implemented in software
which can be modified more easily than hardware-only
soiutions.

In the manufacturing stage, the compression of the
product life cycle curve puts pressure on the manage-
ment of inventory and manufacturing cycle times.
Minimizing inventory reduces the ability to meet upside
demand. Using a traditional ROM-based MCU limits
the ability to respond to the market with product
enhancements or semi-customized products for
specific customers. Using the standard OTP-based
PICmicro MCU solves all these issues. Inventory can
be managed effectively by using the same devices for
several different systems. Costs can be reduced due to
volume purchasing. Upsides can be met from either
safety stock, directly from Microchip, or local distribu-
tors who regularly inventory all PICmicro MCU devices.
A sudden decline in demand means no work-in-pro-
cess ROM-based inventory and any excess safety
stock can be consumed by the other products using the
same standard devices.

OTP is the ‘Flexible Manufacturing’ technology of the
MCU world. As competition intensifies, the demand for
customer-specific products increases. Having the
ability to change (for example, the appearance of LCD
displays or add extra features in a timely manner) can
be a key competitive advantage. Programming the OTP
device on the manufacturing floor allows easy custom-
izing and internal tracking of the devices for each
specific customer. Customization can significantly
increase the overall product life cycle to provide better
return on investment and help minimize the threat of
competition.

Ease of Production Utilizing Quick Turn
Programmin TP) and Serialized Quick Turn
Programming (SQTP 54)

Recognizing the needs of high-volume manufacturing
operations, Microchip has developed two programming
methodologies which make the OTP products as easy
to use in manufacturing as they are efficient in the
system development stage.

Quick Turn Programming allows factory programming
of OTP products prior to delivery to the system manu-
facturing operation. PICmicro MCU, EPROM and Serial
EEPROM products can be automatically programmed,
with the users program, during the final stages of the
test operation at Microchip’s assembly and test opera-
tions in the Philippine Islands, Taiwan and Thailand.
This low-cost programming step allows the elimination
of programming during system manufacturing and
essentially allows the user to treat the PICmicro and
memory products as custom ROM products. With one-
to four-week lead times on QTP products, the user no
longer needs to plan for the extended ROM masking
lead times and masking charges associated with
custom ROM products. This capability, combined with
the off-the-shelf availability of standard OTP product,
ensures the user of product availability and the ability to
reduce his time-to-market once product deveiopment
has been completed.

Unique in the 8-bit MCU market is Microchip’s ability to
enhance the QTP capability with Serialized Quick Turn
Programming (SQTP). SQTP allows for the program-
ming of devices with unique, random or serialized
identification codes. As each PICmicro device is
programmed with the customers program code, a
portion of the program memory space can be
programmed with a unique 1D, accessible from normal
program memory, which will allow the user to provide
each-device with a unique identification. This capability
is ideal for embedded systems applications where the
transmission of key codes or identification of the device
as a node within a network is essential. Taking advan-
tage of this capability allows the system designer to
eliminate the requirement for expensive off-chip code
implementation using DIP switches or non-volatile
memory components. The SQTP offering, pioneered by
Microchip, provides the embedded systems designer
with a low cost means of putting a unique and custom
device into every system or node.

DS00027R-page 1-8
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In-Circuit Serial Programming (ICSP™)

Microchip supports several methods of ICSP on its
PICmicro MCUs. ICSP allows you to better respond to
changing market conditions by leaving the MCU pro-
gram memory blank until just prior to system shipment.
The devices can then be programmed in-circuit during
or after final assembly. Additionally, Microchip’s
Enhanced FLASH MCUs - with high-endurance pro-
gram memory — allow in-circuit erase and reprogram-
ming to maximize software update flexibility.

Electrically Reprogrammable

Microchip offers Enhanced FLASH MCUs which allow
unlimited erase and reprogramming of the MCU pro-
gram memory. This feature can be very useful for more
complex systems with longer product lives.

Masked ROM

Microchip offers Masked ROM versions of many of its
most popular MCUs, giving customers the lowest cost
option for high volume products with stable firmware.

Future Products and Technology

Microchip is constantly developing advanced process
technology modules and new products that utilize our
advanced manufacturing capabilities. Current produc-
tion technology utilizes lithography dimensions down to
0.7 micron.

Microchip’s research and development activities
include exploring new process technologies and
products that have industry leadership potential.
Particular emphasis is placed on products that can be
put to work in high-performance broad-based markets.

Equipment is continually updated to bring the most
sophisticated process, CAD and testing tools online.
Cycle times for new technology development are
continuously reduced by using in-house mask genera-
tion, a high-speed pilot line within the manufacturing
facility and continuously improving methodologies.

Objective specifications for new products are devel-
oped by listening to our customers and by close
co-operation with our many customer-partners
worldwide.

© 1998 Microchip Technology Inc.
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PIC12CXXX — 400ns Instruction Execution,

33/35 Instructions

PICmicro

™t 8-BIT MICROCONTROLLER FAMILY

| Program Memory OTP | pROM | Data | max.
Data RAM | Spoed 0 | ADC | Serial ‘Compara-
| ytes | Words |Momory| Bytes | Witz | Ports |S8its| 1/O tors 1cSPm

ucti

PIC12C508 51212 6 25mA source/sink per 1/0, intemal oscillator 8P, 8SM, 8IW

PIC12C508A* | 768 | 512a2 | — 25 s |6 [ - — - — — | 1+WDT | Yes |25mA source/sink per 1/0, intemal oscillator — 8P, 8SM, 8IW

PICL2C509 | 1536 | 1024x12 | — a1 4 6 | — | — | — — — [ 1+worT [ ves |25mA source/sink per 1/0, intemal oscillator — 8P, 8SM, 8IW

PIC12CS09A* | 1536 | 1024x12 | — a1 s e | -] = | = — — | 1+WDT | Yes |25mA source/sink per 1/0, intemal oscillator = 8P, 8SM, 8IW ]

PIC12CES18*| 768 | 512112 | 16 25 s e |- = | = — — [ 1woT [ Yes  |25mA source/sink per 1/0, intemal oscillator — 8P, 8SM, 8IW

PIC12CES19+ | 1536 | 1024x12 | 16 41 s e [ -] - [ = — — [2swor [ Yes [ 25ma source/sink per 10, intemal oscillator — 8P, 8SM, 8IW

PIC12C671* | 1792 |1024x14| — | 128 | 10 | 6 | 4 — | = — — | 1+wor | Yes |25mA source/sink per 1/0, intemal oscillator — 8P, 8SM, 8IW

PIC12C672* | 3584 |2048x14| — | 128 [ 10 [ 6 | 4 — | = . — [ 2+woT | Yes [ 25ma source/sink per I/0, intemal oscillator — 8, 8SM, 8IW

piC12cE673* | 1792 |1024a4| 16 | 128 | 10 [ 6 | 4 — | - - — | 1+wDr | ves |25mA source/sink per1/0, intemal oscillator — 8, 8IW

PIC12CE674*| 3584 | 204814 16 | 128 | 10 | 6 | 4 — | = — — | 1+wor | ves |25mA source/sink per 1/0, intemal oscillator = 8P, 8IW

P 00 o 0 o

PIC16C52 676 | 38ax12 | — 25 4 2] -] — | = — — 1 — | 10mA source/sink per 1/0, 2.5V — 18P, 1850

PIC16C54 768 | 512a2 | — 25 | 20 | 12| — | — | — — — | 2+wor [ — [20mA source and 25mA sink per 170, 2.5V PIC16CR54A | 18P, 18JW, 1850, 20SS

PIC16C54A 768 | 512412 | — 25 | 20 |12 — | — [ = . — | 14WDT | — | 20mA source and 25mA sink per 1/0, 2.0V — 18P, 18JW, 1850, 20SS

PIC16C548 768 | 512d2 | — 25 | 20 | 12| — | — [ = — — [ 2swor [T — ] 20mA source and 25mA sink per /0 PICL6CR54B [ 18P, 18)W, 1850, 20SS

PIC16C55 768 | 512d2 | — 24 |20 [20| =] = | = = — [ 2wDT | —  |20mA source and 25mA sink per 1/0, 2.5V — 28P, 28)W, 28SP, 28S0, 2855

PIC16C56 1536 | 1024x12 | — 25 | 20 | 12| = = [ = = — [ 1swor | — | 20mA source and 25mA sink per 170, 2.5V — 18P, 18JW, 1850, 20SS

PICI6C56A | 1536 | 1024x12 | — 25 | 20 |12 | — | — | — = — [ ##wor | — [ 20mA source and 25mA sink per /0 PICL6CRS6A | 18P, 18JW, 1850, 20SS

PIC16C57 3072 | 2048x12 | — 72 | 20 |20 | — | — | — — — | 1swoT | — |20mA source and 25mA sink per 10, 2.5V — 28P, 28JW, 28SP, 2850, 28SS
- (%9”;”"’) 204832 | — 72 | 20 |2 | — — — — — | 1w — | 20mA source and 25mA sink per 1/0, 2.5V PIC16CR578 | 28, 28JW, 28SP, 2850, 28SS

PICI6C58A | 3072 | 2048x12 | — 73 | 20 | 12| — | — [ = — — | 2+woT | —  |20mA source and 25mA sink per /0, 2.0V PIC16CR58A | 18P, 18JW, 1850, 20SS

PIC16C588 | 3072 | 2048x12 | — 73 | 20 | 12 — | = — — 12#wDT | —  |20mA source and 25mA sink per /0 PICL6CR58B | 18P, 18)W, 1850, 2058

_ _ 25mA somoe/slnk. temperature sensor, bandgap vol _
PIC14CO00 | 7168 |4096x14 | — | 192 | 20 | 20 2 [ 2WOT | Yes [ intemal oscilator, 2 DigtaloAnalo % voltage 28SP, 2850, 28SS, 28/W
PIC16C554 | 896 | b12aa | — | 80 | 20 | 13 | — | — | — | — — [ 2+WDT | Yes | 25mA source/sink per1/0, 2.5V — __ [18P, 1850, 2055, 18
PICI6C554A%| 896 | 5124 | — | 96 | 20 |13 | — | — | — | — — | 24wDT | Yes  [25mA source/sink per 1/0 —  [18p, 1850, 2085, 180
PICI6C566A" | 1792 |1024x14| — | 96 | 20 [ 13 | — | — | — | — — | 14WDT | Yes | 25mA source/sink per1/0 — __ |18p. 1850, 20S, 18W
PIC16C558 | 3584 |2048x14 | — | 128 | 20 |13 | — | — | — | — —  [1+WDT | Yes | 25mA source/sink per /0, 2.5V — | 18P, 1850, 20S5, 18IW
PICI6C5S8A* | 3584 | 2048x14 | — | 128 | 20 | 13 | — | — | — | — — | 1+WDT | Yes | 25mA source/sink per 1/0 — __[18P, 1850, 2055, 18W
PIC16C61 1792 |1024x4| — | 36 | 20 | 13 | — | — — — | 4+WDT | Yes | 20mA source and 25mA sink per 1/0 — 18P, 1850, 18IW
PICIGC62A | 3584 | 2048x14 | — | 128 | 20 | 22 | — |FG/SPI| 1 | VYes — | 3+WDT | Yes | 25mA source/sink per 1/, Capture/Compare/PWM PICLECRG2 | 28SP, 2850, 28SS, 28IW
PIC16C63 7168 |aovexta | — [ 202 | 20 | 22 | — [VRYN 2 | ves — | 3#woT | Yes [25mA source/sink per1/0, Capture/Compare/PWM PIC16CR63 |28SP, 2850, 28IW
PIC16c64A | 3584 [208xa4| — | 128 | 20 [ 33 | — [/ o1 [ ves — |3woT| ves %m,:g‘"“/ Sink B O Paralel Slave Port, PIC16CRG4 | 40P, 40JW, 44L, 44PQ, 44PT
USART, 5mA source/sink per 1/0, Parallel Slave Port,
Pic16cssA | 7168 |400exia | — | 102 | 20 | a3 | — |PATHL 2 | ves e EL U IR T F ity sThil oA PIC16CRES |40P, 40JW, 44L, 44PQ, 44PT
pici6ces | 14336 |swo2aa| — |38 | 20 | 22 [ — |P¥RH| 2 | ves — | 3+WDT | Yes |25mA source/sink per 1/O, Capture/Compare/PWM —  |28sp, 2850, 28
Pici6c67 | 14336 |8102a4| — | 3e8 | 20 | 33 | — |PRY| 2 Yes — | 3wor | ves |Z5mAl ?oume/slnk per /0, Capture/Compare/PWM, — 40P, 401w, 441, 44PQ; 44PT
PICI6C620 | 896 | 612x14 | — | 80 | 20 | 13 | — | — [ — | Yes 2 | 1+WDT | Yes | 25mA source/sink per /0, Vrer, 2.5V — _[18P, 1850, 2085, 18W
PIC16C620A* 896 512x14 — 96 20 13 — —_ —_ Yes 2 1+WDT Yes 25mA source/sink per 1/0, programmable Vrer — 18P, 18S0, 20SS, 18JW
PIC16C621 | 1792 [1024x4| — | 80 | 20 | 13 | — | — | — | Yes 2 [ 1+WDT | Yes |25mA ink per 1/0, Veer, 2.5V — _ [18p, 1850, 2085, 18W
PIC16C621A* | 1792 1024x14 96 20 13 — — — Yes 2 1+WDT Yes 25mA source/sink per 1/0, programmable Vrer —_ 18P, 18S0, 20SS, 18JW

*Contact Microchip Technology for availability date.
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PICmicro 8-BIT MICROCONTROLLER FAMI
Program Memory OTP
o g | =
He
PIC16CXXX — 4-12 Interrupts, 200n: ition, 35 Instructi inued)
PIC16C622 2048x14 25mA source/sink per 1/0, programmable VRer, 2.5V 18P, 18S0, 20SS, 18)W
PICI6C622A% | 3584 |2048x14| — | 128 | 20 | 18 | — | — ves 1+WDT | Yes | 25mA source/sink per 1/0, programmable Veer — | 18P, 1850, 2055, 18
PICIGCE623* | 896 | 5124 | 128 | 96 | 20 | 13 | — | — Yes 2 | 1+WOT | Yes | 25mA source/sink per 1/0, programmable Ve — 18P, 1850, 2055, 18W
PIC16CE624* 1792 |1024x14 | 128 96 20 13 —_ - Yes 2 1+WDT Yes 25mA source/sink per 1/0, programmable VRer — 18P, 18S0, 20SS, 18)W
PIC16CE625* 3584 | 2048x14 | 128 128 20 13 — — Yes 2 1+WDT Yes 25mA source/sink per |/0, programmable VRer — 18P, 18S0, 20SS, 18JW
PICI6C641* | 3584 204814 | — | 128 | 20 | 22 | — | — Yes 2 | 1#WDT | Yes | 25mA source/sink per 1/O, programmable Vher — __|285p, 2850, 28IW
PIC16C642 | 7168 |a096x14| — | 176 | 20 | 22 | — | — Yes 2 | 1+WOT | Yes | 25mA source/sink per I/0, programmable Veer — | 285, 2850, 280W
PiC16C661¢ | 3584 |2048x14| — | 128 | 20 | 33 | — [ — Yes 2 | 1+wDT | ves |35mA source/sink perl/O, programmable Veer, — | 40P, 40w, 44L, 44PQ, 44PT
25mA source/sink per /0, programmable VRer,
pici6ce62 | 7168 |dovextd| — | 176 | 20 | 33 | — | — Yes 2 | 1+wDT | ves |25mAsource/sink perl/O, progs — | 40P, 40JW, 44L, 44PQ, 44PT
PIC16C710 | 896 | 61214 | — | 36 | 20 | 13 | 4 | — Yes — [ 1+WDT | Yes | 25mA source/sink per /0 — 18P, 1850, 2055, 18IW
PIC16C71 1752 |1o2ax1a| — | 36 | 20 | 18 | 4 | — = — | 1+WOT | Yes | 20mA source/sink per 1/0 — [18P, 1850, 18WW
PICI6C711 | 1792 |lo2axia| — | 68 | 20 | 13 | 4 | — Yes — [ 1+WOT | Yes | 25mA source/sink per /0 — __[18P. 1850, 2085, 18W
PICI6C715 | 3584 |2048x14| — | 128 | 20 | 13 | 4 | — Yes — | 1+WDT | Yes | 25mA source/sink per /0 — [18P, 1850, 2055, 18
PIC16CT2 3584 |20a8x14| — | 128 | 20 | 22 | 5 | Fo/sel Yes — | 3+WDT | Yes_| 25mA source/sink per 1/0, Gapture/ Compare,PWh — | 285P, 2850, 28)W, 2855
Pcisc7aa | 7168 [4oo6xad| — | 192 | 20 | 22 | 5 | UMRY ves — | 3woT| Yes |25mA source/sink per1/0, 2 Capture/Compare/PWM —  |28s, 2850, 280w
PIc16CTaA | 7168 |4006x14| — | 192 | 20 | 33 | 8 |URRY ves — DT [ Yes | e e | el Siave Port — 40P, q0w, 4aL, aarq, aspr
PIC16CT6 1433 [8192c14| — | 368 | 20 | 22 | 5 |P¥RY Yes — | 3WDT| Yes [25mA source/sink per 1/0, Capture/Compare/PWM —  |28sp, 2850, 280w
Pic16c77 | 14336 |B1o2x14| — | 368 | 20 [ 33| 8 |Y¥RY Yes — | 3ewT| ves ggg;};g;mghk per1/0. Capture/Compare/PWM, — |40, 40w, aaL, a4pq, aspT
896 512x14 _ _ 0mA source and 25mA sink per 1/0, 64 bytes data
PIC16F83 ooy | By | ea | 3 [0 a3 — | — 1WDT | Yes |2 PIC16CRB3 | 18P, 1850
1792 | 1024x14 - 20mA source and 25mA sink per 1/0, 64 bytes data

PIC16F84 o) |t o4 | 68 |10 | 13| — | — - 10T [ ves | Z0mAsource ond 25mAs PIC16CR84 | 18P, 1850
Pic16co23 | 7168 |dovexia| — | 176 | 8 | 52 | — |Fcssel - — e | Yes | RO e A/ M LCO —  |easp, 681, 6407
pic16co24 | 7168 [4o0ex14| — [ 176 [ 8 | 52 | 5 | FC/sml - — | 3wor | ves | 20masoure/sivkper!/O; Copture/ Compare/PWM, LCD —  [ease, 68cL, 68L, 64PT
PIC17C42A | 4096 |2048x16| — [ 232 [ 33 | 33 | — | usart - AT || s s 1 oy iy | PICLTCRA2 | 40P, 40W, 44L, 44PQ, 44PT
PIC17C43 8102 [400ex16| — [ 454 | 33 | 33 | — | usar - — DT | e el exriAoe 1 e B matiply | PICLTCRA3 | 40P, 40IW, 44L, 44PQ, 44PT
PIC17CA4 16384 |819216| — | 454 | 33 | 33 | — | usamr - AT | O N e s L o by | |40P. 40IW, 44L, 44pQ, 44PT

12| USART

_ _ _ | 20mA source and 35mA sink per 1/0, 21/0 with 60mA _

PIC17C752* | 16384 |8192x16 o8 | . | %0 | do | Yes 4+wDT T e oty 645P, 68CL, 681, 64PT

i2 | usary 20mA source and 35mA sink per 1/0, 2 1/0 with 60mA
motrorso | azes |semseao| — | o0z | 33 | 50 | @0 | B) Yes — e | e o et 2t o ey | — | 64SP. 68CL, 68L, 64PT

19 | usaRr 20mA source and 35mA sink per 1/0, 2 1/0 with 60mA
merrereze | 6384 (810206 | — | 78 | 33 | 66 | @0 | @y Yes — DT | ves | e g O e 21 o e Ay | — | 84cL 84L, 80T

16 | usaRT 20mA source and 35mA sink per 1/0, 2 1/0 with 60mA
motrcreer | 32768 |1684a6| — | %02 | 33 | 66 | (0 | @ Yes — DT | Yes | 2O e orvedidne 1 e b mampy | — | 84cL,8aL, 8oeT
*Contact Microchip Technology for availability date.
Abbroviation:

ADC = Analogto-Dighal Converter DAC = DigitabtoAnal ogcorwener = Pulse widih Moduiator aten
CAP = Capture E= ROM (R able) Serlal Peripheral Interf: Slope A/l COrlveftet. up to 16 bits
CP = Capture/Compare/PWM 1’C = Interintegrated it Bus. USART = Universal Synchromus/;\synm'nnous Receliver/Transmitter SMB = System Management Bu:
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SECURE DATA PRODUCT

T isslon Code Prograi ble - . . i}
"8 | bt nen | oot votags | pwcton | omerress | s |

KeeLoq « Encoder Devices

HCS200 66 32 64 32 3.5V 10 13.0V 7 Entry.Level, Fixed Code Support, Battery Low Indicator 8P, 850
HCS300 66 32 64 32 2.0V10 6.3V 15 LED Drive, Overflow bits, Time-out, Battery Low Indicator 8P, 850
HCS301 66 32 64 32 3.5V1013.0V 15 Same as HCS300 8P, 850
HCS360 67 32 64 48 2.0Vt0 6.6V 15 R Mode, EYM and Coding, 2 8P, 850
HCS361 67 32 64 48 2.0V10 6.6V 15 R Mode. PWM and VPWM Coding, 2 independent counters, 8P, 850
HCS410 69 32 64 60 2.0Vto 6.6V 7 Self-powered transponder, superset of HCS360 . 8P, 850, 8T

Product Operating Voltage Other Features

HCS200, HCS300, HCS301, HCS360,

HCS500 67 HES361, HCS410 Upto7 4.5V to 5.5V 15 Serial Functions | Full-featured decoder with serial interface to microcontrollers 8P, 850

HCS512 67 HES200, HES300, HES301, HCS360, Uptod 30vioeov | 150 S 82 S3i | singlechip decoder with secure leaming ‘ 18P, 1850
HCS200, HCS300, HCS301, HCS360, 15 Serial Full-featured decoder with serial and parallel interface.

HCS515* 67 HCS361, HCS410 Upto7 4.5V10 5.5V 3(S1, S0) Parallel | On-chip 1K transmitter and 1K user EEPROM. 14P, 1450

Other Features

User Prog
Area

 Voltage Packages

4.75V to 5.25V 1SO 7816-3:1989 compliant prepay/disposable card

SERIAL ELECTRICALLY ERASABLE PROMs (EEPROM)

mm——

3-WIRE SERIAL EEPROM FAMILY

3C46B iMm 1K bits (x16) ms 4.5V1t05.! All devices listed in this groug P, SN, SM, ST
3C56A iM 2K bits ( g ms 4.5V10 5. only. All other applications should use 93LCx6A/B devices. P,
3C568 iM 2K bits (x16) ms 4.5Vto P,
3CE6A M 4K bits ms 4.5Vto P,
13C66B M 4K bits (x16) ms 4.5Vto P,
3C76 10M 8K bits (x8 or x16 ms 4.5V to P, St
3C86 10M 16K bits (x8 or x16) ms 4.5Vto P,
93LC56 10M 2K bits (x8 or x16) 10ms 2 MHz 2.0Vto 6.0V Not recommended for new designs. P, SN, SM, SL
93LC66 10M 4K bits (x8 or x16) 10 ms 2 MHz 2.0Vto 6.0V Not recommended for new deslgns P, SN, SM, SL
93LC76 10M 8K bits g Sms 2 MHz 2.0Vto 6.0V P, SN
93LC86 10M 16K b-ts (x8 or X1 ) S5ms 2MHz 2.0Vto 6.0V P, SN
LC46A M 1K bits x8; ms MHz 2.5Vto 6.0V P, SN, SM, ST
3LCE6A M 2K bns x8) ms MHz 25V10 6.0V P, SN, SM. ST
3LCE66A M g ms MHz 2.5V t0 6.0V P, SN, SM, ST
13LC46B M 1K blts (x16) ms MHz 2.5Vto 6.0V P, SN, SM, ST
3LC568 M 2K bits (x16) ms MHz 2.5V 10 6.0V P, SN, SM, ST
93L.C668 M 4K bits (x16) ms MHz 2.5Vt 6.0V P, SN, SM, ST
1 1K bits (x8 or x16) 10 ms MHz 1.8Vto 5.5V P, SN, SM
3AAS6 10M 2K bits (x8 or x16) 10ms 1.8Vto 5.5V P, SN, SM
10M K bits (x8 or x 10ms MHz 1.8Vto 5.5V P, SN, SM
I3AA76 10M 8K bits (x8 or x1! g 5ms MHz 1.8Vto 5.5V P,SN -
10M 16K bits (x8 or x16) 5ms MHz 1.8Vto 5.5V P, SN
93LCS56 iM 2K (x16) 10ms 2 MHz 2.5V 10 6.0V The “S” indicates software write protection of user defined memory space. P, SN, SM, SL
93L.CS66 Y] 4K (x16) 10ms 2 MHz 2.5V t0 6.0V P, SN, SM, SL
Special Features: Automatic ERAL before WRAL, self-timed erase and write cycle, power on/off data protection circuitry, sequential read function and industry standard 3-wire serial I/0
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2-WIRE 1°C SERIAL EEPROM FAMILY **

SERIAL ELECTRICALLY ERASABLE PROMs (EEPROM)

[ Product | £/W Cylos | Doray (Organicaio) | —WitoSpood | Max CiockFrog | —OportingVoage | UniuwFestwes | packages |

24C00 128 bits (x8) 4.5V10 5.5V 5-pin SOT-23 package. P, SN,
24LC00 128 bits (x8) 2.5Vt0 6.0V P, SN,
24AA00 128 bits (x8) 400 1.8Vt0 6.0V P, SN, ST, OT
24C01C M 1K bits (x8) 1 ms 400 kHz 4.5V t0 5.5V The 24C01C, 24C02C and 24C04A are for applications which require fast byte write and/or |P, SN, ST
24C02C im 2K bits (x8) 1 ms 400 kHz 4.5Vto0 5.5V 54 3 address pins. P, SN, ST
24C04A FLY] 4K bits (x8) 1ms 100 kHz 4.5Vt0 5.5V P, SN, SM, SL
24C08B M 8K bits (x8 10 ms 100 kHz 4.5V1t0 5.5V The 24C08B and 24C16B versions are for 5.0V only which require P, SN, SM, SL
24c168B im 16K bits (x8) 10 ms 100 kHz 4.5V to 5.5V temperature (-40°C to +125°C). 12C compatible. P, SN, SL
241C01B M 1K bits ;xB) 10 ms 400 kHz 2.5V t0 5.5V Hardware write protect. Schmitt trigger inputs. 400kHz operation is @ 5.0V + 10% and P, SN, SM
241.C02B M 2K bits ))(Q 10 ms 400 kHz 2.5V1to 5.5V commercial grade. P, SN, SM
241C04B im 4K bits (x8) 10 ms 400 kHz 2.5Vt0 5.5V P, SN, SM, SL
24LC088 iMm 8K bits (x8) 10 ms 400 kHz 2.5Vto 5.5V P, SN, SM, SL
241C16B M 16K bits (x8) 10 ms 400 kHz 2.5Vto 5.5V P, SN, SM, SL
24AM01 im 1K bits (x8) 10 ms 400 kHz 1.8Vto 5.5V Hardware write protect. Schmitt trigger inputs. 400kHz operation is @ 5.0V + 10% and P, SN, SM
24AA02 im 2K bits (x8) 10 ms 400 kHz 1.8V1to 5.5V commercial temperature range ( 'C to 85°C). P, SN, SM
24AA04 M 4K bits (x8) 10ms 400 kHz 1.8Vto0 5.5V P, SN, SM, SL
24AA08 M 8K bits (x8 10 ms 400 kHz 1.8Vto 5.5V P, SN, SM, SL
24AA16 iM 16K bits (x8) 10 ms 400 kHz 1.8Vto 5.5V P, SN, SM, SL
24C32A M 32K bits (x8) 5ms 400 kHz 4.5V 0 5.5V JEDEC SOIC "SN" (150 mil wide) package and cascadable. SN, P, SM
24LC32A M 32K bits (x8) Sms 400 kHz 2.5Vto 6.0V SN, P, SM
24AA32A M 32K bits (x8) 5ms 100 kHz 1.8Vto 6.0V SN, P, SM
24C32 10M/1M 32K bits (x8) 5ms 400 kHz 4.5V to0 5.5V a 4K high block (not to ensure 10,000,000 P, SM
24LC32 10M/1M 32K bits (x8) Sms 400 kHz 2.5V to 6.0V Erase/Write cycles, a 1 page by 8 line input cache (64 bytes) for fast write loads and is P, SM
24AA32 10M/1M 32K bits (x8) 5 ms 100 kHz 1.8Vto 6.0V cascadable up to 8 parts. P, SM
24FC32 10M/1M 32K bits (x8) 5ms 1 MHz 4.5V to0 5.5V 1 MHz Maximum Clock Rate. P, SM
24LC64 M 64K bits (x8) 5 ms 400 kHz 2.5V10 5.5V 32 byte page. P, SN, SM, ST
24AAB4 M 64K bits (x8) 10ms 100 kHz 1.8Vto 5.5V - P, SN, SM, ST
24C65 10M/1M 64K bits (x8) 5ms 400 kHz 4.510 5.5V Relocatable 4K bit block of ultra high endurance memory to ensure 10,000,000 E/W cycles, | P, SM
24LC65 10M/1M 64K bits ?(8) 5ms 400 kHz 2.5106.0V 1 page by 8 line input cache (64 bytes) for fast write loads, cascadable up to 512K bits, P, SM
24AA65 10M/1M 64K bits (x8) 5ms 100 kHz 1.81t0 6.0V Erase/Write protection in 4K blocks. P, SM
24FC65 10M/1M 64K bits (x8) S5ms 1 MHz 4.5Vto0 5.5V 1 MHz Maximum Clock Rate. P, SM
241.C128 im 128K bits (x8) 5 ms 400 kHz 2.5Vto 5.5V 64 byte page. P, SN, SM
24AA128 M 128K bits (x8) 10 ms 100 kHz 1.8Vto 5.5V P,SN,SM -
24LC256 100K 256K bits (x8) 5ms 400 kHz 2.5Vto 5.5V 64 byte page. P, SM )
24AA256 100K 256K bits (x8) 10 ms 100 kHz 1.8Vto 5.5V P, SM
2410164 10M 16K bits (x8) 10ms 400 kHz 2.5Vto 5.5V Cascadable 16K-bit Serial EEPROM. P, SN
24AA164 10M 16K bits (x8) 10 ms 400 kHz 1.8Vto 5.5V P, SN
241LC174 10M 16K bits (x8) 10 ms 400 kHz 2.5Vto0 5.5V Cascadable 16K-bit Serial EEPROM. P, SN
24AA174 10M 16K bits (x8) 10 ms 400 kHz 1.8Vto 5.5V Specially addressed one-time-programmable (OTP) 16 byte security block. P, SN
24C01SC M 1K bits (x8) 10 ms 400 kHz 2.5Vto 5.5V Smart card specific memory devices. All devices meet ISO7816 pinout requirements. S, W, WF
24C0! M 2K bits (x8) 10 ms 400 2.5Vt0 5.5V S, W, WF
24LC32SC M 32K bits (x8) 5ms 400 kHz 2.5Vt0 5.5V S, W, WF
241C84SC iMm 64K bits (xsg 5ms 400 kHz 2.5Vto 5.5V S, W, WF
241C128SC M 128K bits (x8) 5ms 400 kHz 2.5Vto 5.5V S, W, WF
241LC256SC 100K 256K bits (x8) 5ms 400 kHz 2.5Vt0 5.5V S, W, WF
**The B version on the 2-wire (1°C) devices designates: no functional address (AO, A1, A2) pins, 400 kHz operation, Schmitt trigger inputs for greater noise protection, longer byte write cycle time and larger input buffer.
Special Features: Self-timed write cycle and page write mode.
IDENTIFICATION PRODUCTS (Appli
241C21 M 1K bits (x8) 10 ms 400 kHz 2.5Vto0 5.5V Compietely implements DDC1™/DDC2™ interface for monitor identification. P, SN
241CS21 M 1K bits (x8) 10 ms 400 kHz 2.5Vto 5.5V Improved noise filter. Software enabled Hardware Write Protection pin. P, SN
24LC21A M 1K bits (x8) 10 ms 400 kHz 2.5Vt0 5.! Same as 24LC21 with return to DDC1 feature. P, SN
241LCS21A M 1K bits (x8) 10 ms 400 kHz 2.5Vto0 5.5V Same as 24LCS21 with retumn to DDC1 feature. P, SN
24LC41A i 1K and 4K bits (x8) 10 ms 400 kHz 2.5Vto0 5.5V Dual Mode, Dual-Port device. Completely implements DDC1/DDC2 interface for monitor P
identification (DDC port). Also includes 4K bit MCU port.
241024 10M 2K bits (x8) 10ms 400 kHz 2.5Vto 5.5V Addressable. P, SN, ST
24LCS52 10M 2K bits (x8) 10 ms 400 kHz 2.5Vto 5.5V Addressable. Software write protect. P, SN, ST
241061 10M 1K bits (x8) 10ms 400 kHz 2.5Vt0 5.5V Software addressable devices for both identification, software WP P, SN, ST
24LCS62 10M 2K bits (x8) 10 ms 400 kHz 25Vto 5.5V Software addressable devices for both identification, software WP P, SN, ST
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SERIAL ELECTRICALLY ERASABLE PROMs (EEPROM)

[ Procuct | E/W Cyle | _Doray (rgniaton) | WokoSpood | Max-GookFr | Oparstgonags | Uniworeswes | Paciagm |

SPI'V SERIAL EEPROM FAMILY

5C040 M 4K bits (x8) 5ms 3 MHz 4.5V 10 5.5V Supports SP| Modes 0, 3. P, SN, ST
5C080 M 8K bits (x8) 5ms 3 MHz 45V1055V P, SN
5C160 M 16K bits (x8) 5ms 3 MHz 4.5V1t0 5.5V P, SN
5C320 1Y) 32K bits (x8) 5ms 3 MHz 4.5V 10 5.5V P, SN, ST
25C640% M 64K bits (x8) 5ms 3 MHz 4.5V10 5.5V P, SN, ST
5L.C040 M 4K bits (x8) 5ms 2 MHz 2.5V105.5V Supports SPI Modes 0, 3. P, SN, ST
25(C080 M 8K bits (x8) 5ms 2 MHz 2:5V1t0 5.5V P, SN
25.C160 M 16K bits (x8) 5ms 2 MHz 25V 10 5.5V P, SN
251320 M 32K bits (x8) 5ms 2 MHz 2.5V 1t0 5.5V P, SN, ST
5LC640% ™M 64K bits (x8) 5ms 2 MHz 25V10 5.5V P, SN, ST
25AA040 ™M 4K bits (x8) 5ms 1 MHz 1.8V10 5.5V Supports SPI Modes 0, 3. P, SN, ST
25 M 8K bits (x8 5ms 1 MHz 1.8V10 5.5V P, SN
25AA160 M 16K bits (x8) 5ms 1 MHz 1:8Vt0 5.5V P3N
25AA640* M 64K bits (x8) 5ms 1 MHz 1.8V10 5.5V P, SN, ST
Special Features: Page write mode, HOLD pin, software enabled block write protection and hardware write protect pin.
* Contact Microchip Technology Inc. for availability date.
PARALLEL ELECTRICALLY ERASABLE PROMs (EEPROM) ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY (EPROM)
| Product | Density (0rganization) | Byte Write Time | Number of Pins | Packages | Unique Features | _Product | Slze | Organization | Access Time (ns) | Oporating Voltage | _ Packages | Temp. Range |
STANDARD SERIES STANDARD EPROM FAMILY
27C64-25 64K bits 4.5V 10 5.5V P, SO, L C.l
28C04A 4K bits (x8) ims % e 27€6420 64K bits 4)5V10 5.5V P, SO, L o
sy | o ey | emt | g
. bits 5V 10 5. P, SO, L [
28C16A 16K bits (x8) 1ms % T5vs 27C6412 | 64K bits 4.5V 10 5.5V P SO, L I
32 L 27012825 | 128K bits 16Kx8 250 4.5V 10 5.5V P, SO, L c,1
28C17A | 16Kbits (8) 1ms 24 P80 [ Ready/Busy Pin Srcioear | iskons | 1ok % itvissy | bSot &l
gg TS, V8 27C12815 | 128K bits 16Kx8 150 4.5V 10 5.5V P, SO, L C1
27C12812 | 128K bits 16Kx8 120 4.5V 10 5.5V P, SO, L cl
28C64A 64K bits (x8) 1ms 28 P, S0, TS, V$ 27C256-20 | 256K bits 32Kx8 200 45Vt05.5V [P, SO, L TS,VS| C,IE
32 L 27C256-15 | 256K bits 32Kx8 150 45Vto 55V | P, SO, L, TS, VS C,LE
28LV64A 64K bits (x8) 1ms 28 P, SO, TS, VS | Low voltage capability 27case12 | 2scKbis | 3208 120 e MRV &l
32 L down to 3.0V 2725690 | 256K bits |  32Kx8 90 45Vt0 5.5V | P, SO, L TS, VS c1
its 5Vt055V | P SO,LTS,VS| C,LE
28C04AF 4K bits (x8) 200 s % e 27C512A12 | 512Kbits |  64Kx8 120 45Vt05.5V | P, SO, L TS, VS [
27C512A10 | 512K bits 64Kx8 100 4.5Vt05.5V | P, SO, L, TS, VS c.l
28CLGAF ToK bits (8) 200 s 22 3 27C512A90 | 512K bits 64Kx8 9 4.5Vt05.5V | P, SO, L, TS, VS Cil
28 TS, V8 27LV64-30 | 64K bits 8Kx8 300 3.0V 10 5.5V P,SO, L, TS c
32 L 27LV6425 | 64K bits 8Kx8 250 3.0V 0 5.5V P, SO, L, TS c
SSCLTAF 16K bts 08) 200 s 2 P.S0 | Ready/Busy Pin 27LV64-20 | 64K bits 8Kx8 200 3.0V t0 5.5V P, SO, L, TS c
28 TS, V§ 27LV256-30 | 256K bits 32Kx8 300 3.0Vt 55V [P, SO,L, TS, VS [N
32 L 27LV25625 | 256K bits 3218 250 3.0Vto 5.5V | Pl SO, L, TS, VS Gl
2BCOAAF AR Be 08) 2001 % P 50,15, V5 27LV256-20 | 256K bits 32Kx8 200 30Vto 5.5V | P, SO, L, TS, VS Ci
32 L SERIAL EPROM FAMILY
Speclal Features: Access times of 150, 200, 250 ns (Except 28LV64A; Access Time = 300ns) and 37LV36 35K bits 1134x32 10 MHz clock
Commercial and Industrial Temperature Ranges. 37LV65 64K bits 2048x32 10 MHz clock
37LV128 128K bits | 4096x32 10 MHz clock
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EMULATORS

DEVELOPMENT SYSTEMS

Model Narme/Part Nurber A el B Sl e el B Y P rrone kit - ICEPIC Systom ghior Board
Production Software Version 3.20 3.20 3.20 3.20 3.20 3.20 1.63 1.63
Intermediate Software Version 3.20.01 3.20.01 3.20.01 3.20.01 3.20.01 3.20.01 N/A N/A
PIC12C508 (*) EM167015 EM167016 EM167101 EM167102 AC165004 AC165015 EM167201 AC165201
PIC12C509 (*) EM167015 EM167016 EM167101 EM167102 AC165004 AC165015 EM167201 AC165201
PIC14C000 EM147001 EM147002 EM147101 EM147102 AC145001 AC145002 N/A N/A
PIC16C52 EM167015 EM167016 EM167101 EM167102 AC165004 AC165015 EM167201 AC165201
PIC16C54 EM167015 EM167016 EM167101 EM167102 AC165004 AC165015 EM167201 'AC165201
PIC16C54A EM167015 EM167016 EM167101 EM167102 AC165004 AC165015 EM167201 AC165201
PIC16C55 EM167015 EM167016 EM167101 EM167102 AC165004 AC165015 EM167201 AC165201
PIC16C554 EM167033 EM167034 EM167113 EM167114 AC165030 AC165020 EM167208 AC165208
PIC16C558 EM167033 EM167034 EM167113 EM167114 AC165030 AC165020 EM167208 AC165208
PIC16C56 EM167015 EM167016 EM167101 EM167102 AC165004 AC165015 EM167201 AC166201
PIC16CS57 EM167015 EM167016 EM167101 EM167102 AC165004 AC165015 EM167201 AC165201
PIC16C58A EM167015 EM167016 EM167101 EM167102 AC165004 AC165015 EM167201 AC165201
PIC16C61 EM167021 EM167022 N/A N/A AC165007 AC165017 EM167211 AC165211
PIC16C620 EM167023 EM167024 EM167109 EM167110 AC165008 AC165018 EM167202 AC165202
PIC16C621 EM167023 EM167024 EM167109 EM167110 AC165008 AC165018 EM167202 AC165202
PIC16C622 EM167023 EM167024 EM167109 EM167110 AC165008 AC165018 EM167202 AC165202
PIC16C62A EM167025 EM167026 EM167103 EM167104 AC165009 AC165016 EM167207 AC165207
PIC16C63 EM167025 EM167026 EM167103 EM167104 AC165009 AC165016 EM167207 AC165207
PIC16C642 EM167035 EM167036 EM167115 EM167116 AC165031 AC165021 EM167213 AC165213
PIC16C64A EM167025 EM167026 EM167103 EM167104 AC165009 AC165016 EM167207 AC165207
PIC16C65A EM167025 EM167026 EM167103 EM167104 AC165009 AC165016 EM167207 AC165207
PIC16C66 EM167041 EM167042 EM167121 - EM167122 AC165034 AC165024 EM167214 AC165214
PIC16C662 EM167035 EM167036 EM167115 EM167116 AC165031 AC165021 EM167213 AC165213
PIC16C67 EM167041 EM167042 EM167121 EM167122 AC165034 AC165024 EM167214 AC165214
PIC16C71 EM167027 EM167028 EM167105 EM167106 AC165010 AC165013 EM167211 AC165211
PIC16C710 EM167027 EM167028 EM167105 EM167106 AC165010 AC165013 EM167211 AC165211
PIC16C711 EM167027 EM167028 EM167105 EM167106 AC165010 AC165013 EM167211 AC165211
PIC16C715 EM167037 EM167038 EM167117 EM167118 AC165032 AC165022 EM167215 AC165215
PIC16C72 EM167026 EM167026 EM167103 EM167104 AC165009 AC165016 EM167207 AC165207
PIC16C73A EM1670256 EM167026 EM167103 EM167104 AC165009 AC165016 EM167207 AC165207
PIC16C74A EM167025 EM167026 EM167103 EM167104 AC165009 AC165016 EM167207 AC165207
PIC16C76 EM167041 EM167042 EM167121 EM167122 AC165034 AC165024 EM167214 AC165214
PIC16C77 EM167041 EM167042 EM167121 EM167122 AC165034 AC165024 EM167214 AC165214
PIC16C923 EM167031 EM167032 EM167111 EM167112 AC165012 AC165019 EM167210 AC165210
PIC16C924 EM167031 EM167032 EM167111 EM167112 AC165012 AC165019 EM167210 AC165210
* PICMASTER PIC12CXXX emulation support also requires the use of a probe kit daughter board AC122001.

* ICEPIC PIC12CXXX emulation support also requires the use of a kit daughter board adapter AC122002.

** Contact Microchip Technology for availability date.
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DEVELOPMENT SYSTEMS (CONTINUED)

EMULATORS (Continued)

Model Nahe/Part Number Poromare | PORRamae | MOROmAre | oA o | Phubenn P Probe ki - ICEPIC Systom Daughter Soard
PIC16F83 EM167029 EM167030 EM167107 EM167108 AC165011 AC165014 EM167212 AC165212
PIC16F84 EM167029 EM167030 EM167107 EM167108 AC165011 AC165014 EM167212 AC165212
PIC17C42A EM177007 EM177008 EM177107 EM177108 AC175002 AC175003 N/A N/A
PIC17C43 EM177007 EM177008 EM177107 EM177108 AC175002 AC175003 N/A N/A
PIC17C44 EM177007 EM177008 EM177107 EM177108 AC175002 AC175003 N/A N/A
PIC17C756 EM177009** EM177010** EM177109** EM177110%* AC175004** AC175005** N/A N/A

* PICMASTER PIC12CXXX emulation support also requires the use of a probe kit daughter board AC122001.
:‘scglc PIC12CXXX emulation su'pporl also rquirss the use of a kit daughter board adapter AC122002.
ntact Mi i for availability date.

SOFTWARE TOOLS
MPLAB™ D sw007002 | SW007002 | swoo7oo2 | swoozooz | swoozoo2 | swooroo2 | swoo7002 | swoo7oo2 | swoo7002 | swoo7002 — —
PIC C (C Compilen P P e e pre P P — — — - —
MPLABC17 Compier — — - — — — — - — SW006010 — —
B o orer Fuzzy Logle DV005001 | DVOOS001 | DV00S001 | DVOOS001 DV005001 DV00S001 | DVOOS001 | DVOOS001 | DVOOS001 | DV00S001 — -
fuzzyTECH MP Edion Fuzzy Logie DV005002 | DVOOS002 | DV005002 | DV005002 DV005002 DVO0S002 | DVO05002 | DVOOS5002 | DVOOS002 | DVOOS002 - —
MPD jcations Code — SW006006 | SWO06006 | SW006006 |  SWO06006** | SWO0G00S | SWO06006 | SWO0G006 | SWOOB006 | SWOOB006** — —
Total Endurance™ Software Model — - - - - — — — - — SW242001 —
e —
PICSTART® Lite Ultra LowCost Development Kit | — — Dv162003++ | BY162002°% — V182002 — — — — _ _
PICSTART Plus Low-Cost Development Kit | DV003001+* | DV003001 | DV003001 | DV003001 DV003001 DV003001 | DV003001 | DV003001 | DV003001 | DV003001 — —
PRO MATE® Il Universal Programmer DV007003 | DV007003 | DV007003 | DV007003 DV007003 DV007003 | DV007003 | DV007003 | DV007003 | DV007003 | DVOO7003** | DVO07003+*
KeeLog® Programmer — — — — — — — — — — — PG306001
DEMONSTRATION BOARDS R
Serial EEPROM Designer's Kit — — — — — — — - — — DV243001 —
DM163001
PICDEML - - om1e3001 | DMASSO0L | DM163001%x - - - —  |om163001+* — -
PICDEM-2 — - — DM163002** - DM163002** —_ —_ _ — - —
PICDEM-3 — — — — — — — — DM163003 - — —
PICDEM-14 - DM143001 — — = — — — — — — —
Keelog Evaluation Kit - — — — — — — — — — — — .| bms303002

* Contact Microchip Technology Inc. for availability date. :
*% Development tool is avallabe on select devices. Please refer to the Mlcmchl De'velopme tems Ordering Guide for device-specif ﬁc ordering numbers and more information. *
** (602) 7867627 HITECH Software LL Telephone 1-800-735-5715 U.S.A., Telephone 61 7 3354 2411 Australia or Web Site www.htsoft.com.
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MICROCHIP TECHNOLOGY INC. FUTURE PRODUCTS GUIDE* (As of March 1998)

PICmicro CMOS OTP 8-BIT MICROCONTROLLERS*

Program Memory OTP Data Max. Brown-
RAM | Spesd | 1/0 | ADC | Sotal Out | Compara- InCircult Serlal ROM

Product* | - Bytes | Words | Bytes Ports| 8Bits | 1/0 | PWM | Detection | tors | Timers | Programming™ Other Features Equivalent Packages
Piciecies | 16384 | sio2as | 512 | 40 |22 | — [ PRRL | 2 | ves 2 | 3+WDT | . Yes |Improved Clock Generation —  |28p, 2850, 280
Piciecies | 16384 | sio2xe | s12 | 40 |33 | — | RRK | 2 Yes 2 | 3+wDT Yes Parallel Slave Port, Improved Clock Generation — | 4op, 400w, 441, agpT
PIC16C174 | 16384 | 819216 | 512 | 40 | 22 | 5 ?%%{ 2 Yes — | a+wor Yes Improved Clock Generation —  |28p, 2850, 28W
Pei6c17s | 16384 | sio2as [ 512 | 40 |33 | & | PR | 2 Yes — | s+wor Yes Parallel Slave Port, Improved Clock Generation —  |40p, s00w, 44L, 44PT
PIC16C176 | 24576 |1228816| 1024 | 40 | 22 | 5 | YR | 2 Yes — | 3+wor Yes Improved Clock Generation —  |28p, 2850, 28W
Pic16c177 | 24576 | 1228816 | 1024 | 40 |33 | & | WL | 2 Yes — | 3ewor Yes Parallel Slave Port, Improved Clock Generation — | 40P, 400w, 44L, 44PT
Pici6ct7s | 32768 |16384vie | 1536 | 40 | 22 | 5 | PR | 2 Yes — | 3+wor Yes Improved Clock Generation ‘ —  |28p, 2850, 28w
PIc16c179 | 32768 |16384n16| 1536 | 40 |33 | 8 | PARL | 2 | ves — | 3woT|  Yes |Parallel Siave Port, Improved Clock Generation — | 40P, 0w, 44L, 44PT
PIC16C185 | 16384 | 8192x16 | 1024 | 33 | 50 (105% S| s Yes — | a+wor Yes CAN 2.0B, Parallel Slave Port, Improved Clock Generation | — | 64SP, 68CL, 68L, 64PT

4 25mA source/sink per 1/0, interal clock oscillator, _
Pci6cars | 1792 | 1024xa4 | 128 | 20 | 12 | he| — 1 Yes — | s+wor Yes 25mA soume sin 14P, 1450, 14)W
4 25mA source/sink per I/0, internal clock oscillator, -

PCi6car2 | 3584 | 20484 | 128 | 20 | 12 |che| - 1 Yes — | 3+wor Yes Fpberciaiuot A 14P, 1450, 14)W
PIC16C555 896 | 51214 | 80 | 20 | 22 | — = = — — | 1awor Yes 25mA source/sink per 1/0 — |285P, 2850, 2855, 28]W
PICI6C557 | 3584 | 2048x14 | 128 | 20 | 22 | — — — — — | 1+wor Yes 25mA source/sink per 1/0 — | 285P, 2850, 2855, 28IW
pic16c7r2 | 3sea | 204sa4 | 128 | 20 | 22 [, &l resse | 1 Yes — | 3swor Yes —  |28p, 2850, 2855, 28)W
pic16c773 | 7168 | 4ooexa4 | 256 | 20 | 22 | Bo| Vo | 2 Yes — | 3+wor Yes —  |28p, 2850, 2888, 28)W
Pic16c774 | 7168 | 40vext4 | 256 | 20 | 33 [, 3% VIR | 2 | ves — | 3swor Yes |Paraliel Slave Port — | 40P, d0w, 24, a4pT
*Contact Microchip T for availabilty date.

uononpouj

ou] ABojouydsa] diyoso.o1



81-1 8bed-4/2000SQ

MICROCHIP TECHNOLOGY INC. FUTURE PRODUCTS GUIDE* (As of March 1998)

PICmicro ENHANCED FLASH 8-BIT MICROCONTROLLERS *

ou] ABojouysa] diyosotoip
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Program Memory FLASH | E°PROM | Data . Brown-
Data RAM | Speed | I/0 | ADC Serlal Out Compara- InCircuit Serial
Product* Bytes Words Memory | Bytes | MHz | Ports | 8-Bits o Detection tors Timers | Programming Other Features Equivalent Packages
peazr7s | (AT92 | 1024xA4| s | 128 | 10 | 6 |qghy| — - — | 1swor Yes |26mA source/sink per1/0, intemal oscillator, 2.5V 8P, 8SM
peigrere | 3581 | 2088x141 45 | 128 [ 10 | 6 |qghy| — - — | sewor Yes | 25mA source/sink per/0, intemal oscillator, 2.5V 8P, 85M
peizreso | (8% | SE2x14) 16 | 128 f 10 | 6 | — | ss - — | 2ewor Yes | 25mA source/sink per1/0, intemal oscillator, 2.6V 8P, 85M
PIC12F681 (;ggg) 1?%‘;;‘,‘)“ 16 128 | 10| 6 | — | ss - — | 1+wor Yes 25mA source/sink per 1/0, intemal oscillator, 2.5V 8P, 85M
1792 1024 x 14 USART, 25mA source/sink per 1/0, intemal clock oscillator,
pcierez7 | AT92 | 1024x14\ 428 | m0 | 20 |16 | — | VRV Yes 2 | 3wt Yes |2 e A . 18P, 1850, 20SS
3584 | 2048x 14 USART, 25mA source/sink per /0, intemal clock oscillator,
Picieres | 3584 | 2088x14 | 428 | 128 | 20 | 16 | — |USEV Yes 2 | 3ot Yes |3 oy 18P, 1850, 20SS
peerie | 3081 | 2088x141 458 | 128 | 20 | 16 |ghy| — Yes — | 3wor Yes |3 e Sy clock osclliator, 18P, 1850, 20SS
7168 | 4096x 14 4 | USART, 25mA source/sink per 1/0, intemal clock oscillator,
peterar | L3R [4REA4| 128 | 128 | 20 | 18 |chy| YEEY Yes — | 3mor Yes | et /o cllator, 20, 20S0, 20SS
PIC16F825 (gggg, 2?,‘;35’;0“ 64 128 | 20 | 22 | — | usarr Yes 2 | 3swor Yes 25mA source/sink per 1/0, Capture/Compare/PWM 28P, 2850, 28SS
896 | 512x14 N _ _ 20mAsource and 25mA sink per /0, 64 ytes data
pciersan | (898 | SERxi4 | es 3 | 20 | 13 1+WDT Yes | 20mAsource and 2t 18P, 1850, 20SS
PICLEFBAA (éifs’ﬁ, 10(%2;'1 %4 64 68 2 13 _ . - _ 14WDT Yes 20mA s':ugoe ovand pezrith sink per 1/0, 64 bytes data 18P, 1850, 20SS
Pcieree3 | ([168 | 400614\ 425 | 102 | 20 | 22 [ — |UARY Yes 2 | 3ewor Yes - |25mA source/sink per1/0, Capture/Compare/PWM 28P, 2850, 2855
7168 | 4096x 14 USART, 25mA source/sink per |/0, Paraliel Slave Port,
Pcieres | T168 | 4006x14| 428 | 102 | 20 | 33 | — | PARY Yes 2 | 3ewor Yes | B e 40P, 44L, 44PT
PCierees | 14336 | 8192x141 266 | 38 | 20 [ 22 | — |YHRY Yes 2 | 3swor Yes |25mA source/sink per 1/0, Capture/Compare/PWM 28P, 2850, 2858
1433 | 8192x14 USART, 25mA source/sink per 1/0, Capture/Com
PCieres7 | 34336 | 8192141 266 | ses | 20 | a3 | — | {RAEY Yes 2 | 3wt Yes | 3SmA squrce/sink perl/0, Capture/Compare/PWM, 40P, 44L, 44PT
PIC16F872 (g,ggg) 2‘(’,‘},85’;')14 64 128 | 20 | 22 (1cfsm 1#C/SPI Yes 2 3+WDT Yes 25mA source/sink per 1/0, Capture/Compare/PWM 28P, 2850, 28SS
pciere7s | 168 | 400014\ 438 | 102 | 20 | 22 || YO Yes 2 | 3#WDT |  Yes |25mAsource/sink per1/0, 2 Capture/Compare/PWM 28P, 2850, 2855
7168 | 4096 x 14 8 | USART, 25mA source/sink per /0, Parallel Slave Port,
picieraza | (T168 | 4038xA4| 128 | 102 | 20 | 33 || VebeH Yes 2| swor Yes | 40P, 4L, 44PT
Pciorere | 14336 | 812141 266 | 368 | 20 [ 22 |(yca| WO Yes 2 | 3wwor Yes | 25mA source/sink per1/0, Capture/Compare/PWM 28P, 2850, 285S
14336 | 8192x14 8 | USART/ 25mA sy sink per /0, Capture/Compare/PHM,
pciera7y | 336 | 824\ 256 | 368 | 20 | 33 || VoNeH Yes 2 | 3wor Yes |35mAsou 40P, 44, 44pT
*Contact Microchip Technology for avalability date.
on:
ADC = Analogto-Digital Converter It&Anang Cmvensr PWM = Pulse Width Modulator WDT = Watchdog Timer
CAP = Capture E M (Re) able) SPI = Serlai Pengheral Interface = Slope Converter, up to 16 bits
‘CCP = Capture/Compare/PWM 1’c= Inter%ntegra(ed irc n Bus USART = Receiy SMB = System Management Bus
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MiIcrocCHIP SERIAL EEPROMS

Serial EEPROM Selection Guide

12c™

Device Density/ Page Write Max Clock Temp # Package Operating

Organization Buffer Speed Frequency Range Pins Types Voltage
24AA00 128K bits (16 x 8) N/A 4ms 400 kHz (] 8 OTP SN, ST  1.8V-6.0V
24L.C00 128K bits (16 x 8) N/A 4ms 400 kHz cl 8 OTP. SN 2.5V -6.0V
24C00 128K bits (16 x 8) N/A 4ms 400 kHz ClE 8 OTP, SN 45V -55V
24AA01 1K bits (128 x 8) 8 bytes 10 ms 400 kHz cl 8 P. SM,SN 1.8V-55V
24AA02 2K bits (256 x 8) 8 bytes 10ms 400 kHz [oX] 8 P.SM,SN 1.8V -5.5V o 3
24LCO1B 1K bits (128 x 8) 8 bytes 10ms 400 kHz cl 8 PSMSN  25V-55V g S
24L.C028 2K bits (256 x 8) 8 bytes 10 ms 400 kHz cl 8 P.SM,SN 25V-55V » g
24AA04 4K bits (512 x 8) 16 bytes 10 ms 400 kHz cl 814  PSLSMSN 1.8V - 5.5V E,? (F;,
24L.CS52 2K bits (256 x 8) 16 bytes 10 ms 400 kHz cl 8 PSN,ST 25V-55V ‘_‘? %
24C04A 4K bits (512 x 8) 8 bytes 1ms 100 kHz CLE 814  PSNSMSL  45V-55V ‘3" 2.
24C01SC 1K bits (128 X 8) 8 bytes 10 ms 400 kHz [ 8 WF 45V -55V 8 g
24C025C 2K bits (256 x 8) 8 bytes 10 ms 400 kHz (¢} 8 WF 4.5V -55V
24L.C21 1K bits (128 x 8) 8 bytes 10ms 400 kHz cl 8 PSN 2.5V-5.5V
24LC21A 1K bits (128 x 8) 8 bytes 10 ms 400 kHz cl 8 P 2.5V -5.5V
24LCS21 1K bits (128 x 8) 8 bytes 10ms 400 kHz cl 8 RSN 2.5V -5.0V
24LCS21A 1K bits (128 x 8) 8 bytes 10 ms 400 kHz [oA] 8 RSN 2.5V -5.0V
24L.C41 1K/4K bits 8 bytes 10 ms 400 kHz cl 8 PSN 2.5V -5.0V
24LC41A 1K/4K bits 8 bytes 10 ms 400 kHz (] 8 PSN 2.5V -5.0V
24L.CS41 1K/4K bits 8 bytes 10 ms 400 kHz (3] 8 PSN 2.5V -5.0V
24LCS41A 1K/4K bits 8 bytes 10 ms 400 kHz (1] 8 PSN 2.5V -5.0V
24AA08 8K bits (1K x 8) 16 bytes 10 ms 400 kHz (o] 814  PSLSMSN 1.8V -5.5V
24L.C04B 4K bits (512 8) 16 bytes 10 ms 400 kHz cl 814  PSLSMSN 2.5V -55V
24LC08B 8K bits (1K x 8) 16 bytes 10 ms 400 kHz cl 814  PSLSMSN 2.5V -55V
24C08B 8K bits (1K x 8) 16 bytes 10ms 100 kHz E 8,14 PSL.SN 4.5V -5.5V
24C16B 16K bits (2K x 8) 16 bytes 10ms 100 kHz E 8,14 PSL,SN 4.5V -55V
24AA16 16K bits (2K x 8) 16 bytes 10ms 400 kHz cl 8,14 PSL,SN 1.8V ~5.5V
241.C168 16K bits (2K x 8) 16 bytes 10ms 400 kHz [oX] 8,14 PSL.SN 2.5V -5.5V
24FC16 16K bits (2K x 8) 16 bytes 10ms 1 MHz [oA] 8,14 RSN 4.5V -5.0V
24AA164 16K bits (2K x 8) 16 bytes 10 ms 400 kHz [ 8 PSN 1.8V -5.5V
241C164 16K bits (2K x 8) 16 bytes 10 ms 400 kHz cl 8 RSN 25V-55V
24AA174 16K bits (2K x 8) 16 bytes 10ms 400 kHz (o] 8 RSN 1.8V-55V
+16 bytes
24LC174 16K bits (2K x 8) 16 bytes 10 ms 400 kHz [ 8 PSN 25V-55V
+16 bytes

24AA32A 32K bits (4K x 8) 32 bytes 5ms 400 kHz [ 8 PSN 1.8V -55V

12C is a trademark of Philips Corporation.

© 1998 Microchip Technology Inc. DS21087E-page 2-1



Serial EEPROMs

12C™ (Continued)

Device Density/ . Page Write Max Clock Temp # Package Operating
g Organization Buffer Speed Frequency Range Pins Types Voltage
241.C32A 32K bits (4K x 8) 32 bytes 5ms - 400 kHz cl 8 PSN 2.5V -5.5V
24C32A 32K bits (4K x 8) 32 bytes 5ms 400kHz  CJ 8 PSN 4.5V -55V
24AA32 2K bits (4K x 8) 64 bytes 5ms 100 kHz [ 8 PSM 1.8V -5.5V
241032 32K bits (4K x 8) 64 bytes 5ms 400 kHz cl 8 P.SM 2.5V -6.0V
24C32 32K bits (4K x 8) 64 bytes 5ms 400 kHz [oX] 8 P.SM 45V-5.0V
24FC32 32K bits (4K x 8) 64 bytes 5ms 1 MHz cl 8 PSM 4.5V -5.0V
24AAG4 64K bits (8K x 8) 32 bytes 5ms 400 kHz 1 8 P,SN,SM,ST 1.8V-55V
‘ 241064 64K bits (8K x 8) 32 bytes 5ms 400 kHz LE 8 P.SN,SM,ST 2.5V-5.5V
: ’ 24AAB5 64K bits (8K x 8) 64 bytes 5ms 400 kHz c 8 PSM 1.8V -5.5V
24L.C65 64K bits (8K x 8) 64 bytes 5ms 400 kHz [oX] 8 PSM 2.5V -6.0V
24C65 64K bits (8K x 8) 64 bytes 5ms 100 kHz cl 8 P.SM 45V -55V
24FCB5 64K bits (8K x 8) 64 bytes 5ms 1 MHz cl 8 PSN 45V -5.0V
24AA128 128K bits (16 x 8) 64 bytes 5ms 400 kHz ! 8 P.SN,SM,ST 1.8V -5.5V
24L.C128 128K bits (16 x 8) 64 bytes 5ms 400 kHz LE 8 P,SN,SM,ST 25V-55V
24AA256 256K bits (32 x 8) 64 bytes 5ms 400 kHz i 8 P.SM,ST 1.8V -5.5V
2410256 256K bits (32 x 8) 64 bytes 5ms 400 kHz LE 8 P.SM,ST 2.5V -55V
Microwire®
Device Density/ Page Write Max Clock  Temp # Package Operating
Organization Buffer Speed Frequency Range Pins Types Voltage
93AA46 1K bits (x8 or x16) N/A 10ms 2 MHz Cl 8 P,SM,SN 1.8V -5.5V
93AA56 2K bits (x8 or x16) N/A 10 ms 2 MHz cl 8 P.SM,SN 1.8V =55V
93AA66 4K bits (x8 or x16) N/A 10 ms 2 MHz cl 8 P.SM,SN 1.8V -55V
93LC46A 1K bits (128 x 8) N/A 10 ms 2 MHz (o] 8 P.SM,SN 2.0V-6.0V
93LC46B 1K bits (64 x 16) N/A 10 ms 2 MHz cl 8 PSM,SN 2.0V -6.0V
93LC56A 2K bits (256 x 8) N/A 10 ms 2MHz [oX} 8 P.SM,SN 2.0V-6.0V
93LC56B 2K bits (128 x 16) N/A 10ms 2 MHz cl 8 PSM,SN 2.0V-6.0V
93LC66A 4K bits (512 x 8) N/A 10ms 2MHz C| 8 P.SM,SN 2.0V-6.0V
93LC66B 4K bits (256 x 16) N/A 10ms 2 MHz cl 8 PSM,SN 2.0V-6.0V
93LCS56 2K bits (128 x 16) N/A 10 ms 2 MHz cl 8,14  PSLSMSN 2.5V -6.0V
93LCS66 2K bits (128 x 16) N/A 10ms 2 MHz cl 8,14  PSLSMSN 25V-6.0V
93AAT76 8K bits N/A 10 ms 3 MHz c 8 P, SN 1.8V -6.0V
(1024 x 8 or 512 x 16)
93AA86 16K bits N/A 10 ms 3 MHz c 8 P, SN 1.8V -6.0V
(2048 x 8 or 1024 x 16)
93L.C76 8K bits N/A 10ms 3 MHz [oN] 8 P SN 2.5V -6.0V
(1024 x 8 or 512 x 16)
93LC86 16K bits N/A 10ms 3 MHz C.1 8 P, SN 25V-6.0V
(2048 x 8 or 1024 x 16)
93C76 1K bits (64 x 16) N/A 1ms 1 MHz E 8 P.SM,SN 45V-55V
93C86 1K bits (64 x 16) N/A 1ms 1 MHz . E 8 P.SM,SN 45V -55V
Mi is a regi d trademark of National Semiconductor Incorporated.
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Serial EEPROMSs

SPI™
Device Den‘sityl Page Write Max Clock  Temp # Package Operating
Organization Buffer Speed Frequency Range Pins Types Voltage
25AA040 4K bits (512 x 8) 16 bytes 5ms 3MHz cl 8 PSN,ST 1.8V -6.0V
25L.C040 4K bits (512 x 8) 16 bytes 5ms 3 MHz (oA} 8 PSN,ST 25V-6.0vV
25C040 4K bits (512 x 8) 16 bytes 5ms 3 MHz Cl 8 PSN,ST 4.5V -5.5V
25AA080 8K bits (1024 x 8) 16 bytes 5ms 3 MHz Cl 8 PSN 1.8V-6.0V
25L.C080 8K bits (1024 x 8) 16 bytes 5ms 3 MHz Cl 8 PSN 2.5V-6.0V
25C080 8K bits (1024 x 8) 16 bytes 5ms 3 MHz Cl 8 PSN 4.5V -5.5V
25AA160 16K bits (2048 x 8) 16 bytes 5ms 3 MHz oA 8 PSN 1.8V-6.0V
25LC160 16K bits (2048 x 8) 16 bytes 5ms 3 MHz C\ 8 PSN 2.5V -6.0V
25C160 16K bits (2048 x 8) 16 bytes 5ms 3 MHz C\ 8 PSN 45V -5.5V
25AA320 32K bits (4096 x 8) 32 bytes 5ms 3 MHz Cl 8 PSN 1.8V~-6.0V
25LC320 32K bits (4096 x 8) 32 bytes 5ms 3 MHz C| 8 PSN 2.5V -6.0V
25C320 32K bits (4096 x 8) 32 bytes 5ms 3 MHz C| 8 PSN 4.5V -5.5V o E
25AA640 64K bits (8192 x 8) 32 bytes 5ms 1 MHz Cl 8 PSN,ST 1.8V -5.5V 3 8_
25L.C640 64K bits (8192 x 8) 32 bytes 5ms 2 MHz (o] 8 PSN,ST 25V -5.5V 8 g
25C640 64K bits (8192 x 8) 32 bytes 5ms 3 MHz C|\E 8 P.SN,ST 4.5V -5.5V s Bag
30
. o . A SR ® 3
L =Plastic Leaded Chip Carrier SL  =14-Lead Small Outline—150 mil TO = 3-Lead Plastic Transistor Outline S5 ~
P =Plastic Dual In-Line Package SM  =8-Lead Small Outline—208 mil TS = Thin Small Outline—8mm x 20mm 8 g
S  =Diein Waffle Pack SN =8-Lead Small Outline—150 mil TT = 3-Lead Plastic Small Outline Transistor
W  =Diein Wafer Form SO =Small Outline—300 mil VS = Very Small Outline—8mm x 13.4mm
OT =3-Lead Small Outline Transistor SS  =Shrink Small Outline Package—209 mil WF = Sawed Wafer on Frame

ST  =Thin Shrink Small Outiine Package—4.4 mil

Note 1: Not All Combinations Of Speed/Temperature Range/Package/etc. are available. Consult Factory For Specific Part Information.

SPI is a trademark of Motorola Corporation.
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NOTES:
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MICROCHIP
Serial EEPROM Cross Reference Guide

The purpose of this document is to provide a quick way Closest
to determine the closest Microchip equivalent to Serial Manufacturer Part Number Microchip Size
EEPROMs produced by other manufacturers. The Equivaient (bits)
cross reference section is broken down by manufac-
turer and lists all parts from that manufacturer, and the AKM AKB002A 24L.C024 2K
comparable Microchip part number. There is also a list- AKM AKB420A 24AA02 2K
ing of manufacturer’s part numbering schemes to AKM AK6440A 24AA04 4K
assist in determining the specifications of a particular AKM AKB480A 24AA08 8K
part. AKM AK93C45A 93AA46 1K
Theref .;re subtl: dtgfffsre?ce: f.rom ::/r;z:izt#re:e::o AKM AK93C55A 93AAS6. 2K o 3
acturer , i i - =
g::?:end: ?:or?gultingV|(t=§e ore:;gﬁivz manufact%rer’s AKM AK93CESA 33ARGE aK 8 g—
databook for specific details. AKM AK93C85A 93AA86 16K « §
Mic!'ochip provides a wide s_election of Serial_EEPROM ::::: i:::gg:_ 15 2::(1:\318 :i ‘_:D?. 7]
devices, both from a density and a packaging stand- . o2
point, as well as several different protocols. If you are Atmel AT24C0125  |24LCO1B K o 3
interested in a part that is not listed in this book, please Atmel AT24C01-2.7 24L.C01B 1K g c:;'
contact your local distributor or sales representative for Atmel AT24CO1A 24C01C 1K o35
assistance. Atmel AT24C01A-1.8  [24LC024 1K
The manufacturers included in this document are as Atmel AT24C01A-2.5  [24LC024 1K
follows: Atmel AT24C01A2.7  [24LC024 1K
AKM National Semconductor Atmel AT24C02 24L.C024 2K
Atmel Oki Atmel AT24C02-1.8 24L.C024 2K
Catalyst Philips Atmel AT24C02-2.5 24L.C024 2K
Exel Samsung Atmel AT24C02-2.7 24L.C034 2K
1SS! SGS-Thomson Atmel AT24C04 24L.C04B 4K
Microchip Siemens Atmel AT24C04-1.8  [24AA04 4K
Mitsubishi Xicor Atmel AT24C04-2.5 24LC04B 4K
Atmel AT24C04-2.7 24L.C04B 4K
Atmel AT24C08 24LC08B 8K
Atmel AT24C08-1.8 24AA08 8K
Atmel AT24C08-2.5 24.C08B 8K
Atmel AT24C08-2.7 24.C08B 8K
Atmel AT24C16 24L.C16B 16K
Atmel AT24C16-1.8 24AA16 16K
Atmel AT24C16-2.5 24L.C16B 16K
Atmel AT24C16-2.7 24L.C16B 16K
Atmel AT24C164 24L.C164 16K
Atmel AT24C164-1.8 24AA164 16K
Atmel AT24C164-2.5 24LC164 16K
Atmel AT24C164-2.7 24L.C164 16K
Atmel AT24C32 24L.C32 32K
Atmel AT24C32-1.8 24AA32 32K
Atmel AT24C32-2.5 24L.C32 32K
Atmel AT24C32-2.7 24LC32 32K

© 1998 Microchip Technology Inc. DS21090G-page 2-5



Serial EEPROMSs

(.:losesg Size Closest Size
Manufacturer Part Number Mlcl"ochlp (bits) Manufacturer Part Number Micfochlp (bits)
Equivalent Equivalent

Atmel AT24C64 24L.C64 64K Catalyst CAT24WC04-1.8 |24AA04B 4K
Atmel AT24C64-1.8 24AA64 64K Catalyst CAT24WC08 24L.C08B 8K
Atmel AT24C64-2.5 24L.C64 64K Catalyst CAT24WC08-1.8 |24AA04B 8K
Atmel AT24C64-2.7 24L.C64 64K Catalyst CAT24WC16 24.C164 16K
Atmel AT24C128 24L.C128 128K Catalyst CAT24WC16-1.8 [24AA164 16K
Atmel AT24C128-1.8 24AA128 128K Catalyst CAT24WC32 24L.C32 32K
Atmel AT24C128-2.7 24L.C128 128K Catalyst CAT24WC32-1.8 [24AA32 32K
Atmel AT24C256 241.C256 256K Catalyst CAT24WC64 24L.C64 64K
Atmel AT24C256-1.8 24AA256 256K Catalyst CAT24WC64-1.8 [24AA64 64K
Atmel AT24C256-2.7 241.C256 256K Catalyst CAT24WC128 241.C128 128K
Atmel AT93C46 93L.C46 1K Catalyst CAT24WC128-1.8 [24AA128 128K
Atmel AT93C46-1.8 93AA46 1K Catalyst CAT24WC256 24L.C256 256K
Atmel AT93C46-2.5 93LC46 1K Catalyst CAT24WC256-1.8 [24AA256 256K
Atmel AT93C46-2.7 93LC46 1K Catalyst CAT93C46 93L.C46A (X8)/ |1K
Atmel AT93C46A 93c46/ 1K 93LCA46B (X16)

93LC46B Catalyst CAT93C46-1.8 93AA46 1K
Atmel AT93C56-1.8 93AA56 2K Catalyst CAT93C56 93LC56A (X8)/ |2K
Atmel AT93C56-2.5 93L.C56 2K 93LC568 (X16)
Atmel AT93C56-2.7 93L.C56 2K Catalyst CAT93C56-1.8 93AA56 2K
Atmel AT93C66 93L.C66 4K Catalyst CAT93C57 93LC56A (X8)/
Atmel AT93C66-1.8 93AA66 4K 93LCSEB (X16)
Atmel AT93C66-25 __ |93LC66 4K Catalyst AR vty oA
Atmel AT93C66-2.7  |93L.C66 4K Catalyst CAT93C57-25  [93LCS6A (XB)/
Atmel AT25040 25C040 4K 93LC56B (X16)
Atmel AT25040-1.8 25AA040 4K Catalyst CAT93C57-1.8 93AA56
Atmel AT25040-2-7 25L.C040 4K Catalyst CAT93C66 93LC66A (X8)/ |4K
Atmel AT25080 25C080 8K 93LC66B (X16)
Atmel AT25080-1.8 25AA080 8K Catalyst CAT93C66-1.8 93AA66 4K
Atmel AT25080-2-7 25LC080 8K Catalyst CAT93C86 93L.C86 16K
Atmel AT25160 25C160 16K Catalyst CAT93C86-1.8 93AA86 16K
Atmel AT25160-1.8 25AA160 16K Catalyst CAT25C64 25LC640 64K
Atmel AT25160-2-7 25L.C160 16K Catalyst CAT25C64-1.8 25AA640 64K
Atmel AT25320 125C320 32K Catalyst CAT25C128 25C128 128K
Atmel AT25320-2-7 25L.C320 32K Catalyst CAT25C128-1.8 [25AA128 128K
Atmel AT25640 25C640 64K Exel XL24164 241L.C164 16K
Atmel AT25640-1.8 25AA640 64K Exel XL24CO01A 24C01C/ 1K
Atmel AT25640-2-7  |25LC640  |64K 24LC018
Atmel AT25128 25C128 128K Exel XL24c02 Fotpen i
Atmel AT25128-1.8 25AA128 128K Exel XL24C04 24C04A/ 2K
Atmel AT25128-2-7 25L.C128 128K 24L.C04B
Atmel AT25256 25C256 256K Exel XL24C08 241.C08B 8K
Atmel AT25256-1.8 25AA256 256K Exel XL24C16 24L.C16B 16K
Atmel AT25256-2-7 25L.C256 256K Exel XL24LC21 24L.C21 2K
Catalyst CAT24WCO01 241.C024 1K Exel XL25081 25L.C080 8K
Catalyst CAT24WC01-1.8 |24L.C024 1K Exel XL25161 25LC160 16K
Catalyst CAT24WC02 24L.C024 2K Exel XL93LCO6A 93C06 256 bits
Catalyst CAT24WC02-1.8 |24LC024 2K Exel XL93LC46 93L.C46B 1K
Catalyst CAT24WC04 24L.C04B 4K
DS21090G-page 2-6 © 1998 Microchip Technology Inc.




Serial EEPROMs

(.:Iosesf Size (.:Ioses! Size
Manufacturer Part Number Mlcu:ochlp (bits) Manufacturer Part Number Mlcl_'ochlp (bits)
Equivalent Equivalent
Exel XLO3LC46A 93C46/ 1K National NM93C86 93C86 16K
93LC46B National NM93C86A 93C86 16K
Exel XL93LC46B 93AA46B K National NM93CS56 93LCS56 2K
Exel XL93LCE6 93LCs6B 2K National NM93CS56L  |93LCS56 2K
Exel XL93LC56A 93LCs68 S National NM93CS56LZ  |93LCS56 2K
Exel XL93LC568 93AAS6B S National NM93CS66 93LCS66 4K
|Exel XL93LC6E 93LCe68 « National NM93CSB6L  |93LCS66 4K
Exel XL93LCEEA 93LCe6B 4K National NM93CSe6LZ _ |93LCS66 4K
Exel XL93LC668 93AA66B 4K Philips-Signetics |PCA8581 24C01C 1K
National NM24C02 24LC024 2K Philips-Signetics [PCA8581C 24L.C024 1K
National NM24C02L 24LC024 K Philips-Signetics |PCB2421 241.CS21 1K
National NM24C03 24LC024 S Philips-Signetics |PCF85116-3 24L.C16B 16K
National NM24Co3L 24L.C024 K Philips-Signetics |[PCF8582C2  |24LC024 2K
National NM24C04 24LC048 4K Philips-Signetics |PCF8594C-2 24C04A 4K
National NM24C04L 24L.C048 4K Philips-Signetics |PCF8598C2  [24LC164 16K
National NM24C05 24LC048 il SGS-Thomson _ |M24CO01 24C01C 1K
National NM24CosL 24LC048 « SGS-Thomson  |M24C01-W 24LC024 1K
National NM24C08 24L.C08B 8K SGS-Thomson  |M24C01-R 24L.C024 1K
National NM24C08L 24L.C08B 8K SGS-Thomson  |M24C02 24C02C 2K
National NM24C09 24LC088B 8K SGS-Thomson  |M24C02-W 24L.C024 2K
National NM24Co9L 24LC088 8K SGS-Thomson  |M24C02-R 24LC024 2K
National NM24C16 24LC16B 16K SGS-Thomson  |M24C04 24C04A 4K
National NM24C16L 24L.C168B 16K SGS-Thomson  |M24C04-W 241 C048B 4K
National NM24C17 24LC16B 16K SGS-Thomson |M24C04-R 24AA04 4K
National NM24C17L 24L.C16B 16K SGS-Thomson M24C08 24C08B 8K
National NM24C65 24C65/ 24C64 |64K SGS-Thomson  |M24C08-W 241.C08B 8K
National NM24C65L 24L.C64 64K SGS-Thomson  |M24C08-R 24AA08 8K
National NM24Ce5L.Z 24L.C64 64K SGS-Thomson  |M24C16 24.C164 16K
National NM24C65XLZ  |24AA64 64K SGS-Thomson  |M24C16-W 24L.C164 16K
National NM25C040 25C040 « SGS-Thomson  |M24C16-R 24AA164 16K
National NM25C040L 25L.C040 4K SGS-Thomson |M24C32 24C32 32K
National NM25C160 25C160 16K SGS-Thomson  |M24C32-W 24L.C32 32K
National NM25C160L 25LC160 16K SGS-Thomson  |M24C32-R 24AA32 32K
National NM93C46 93LC46B 1K SGS-Thomson  |M24C64 24C64 64K
National NM93C46A 93LC46A (X8)/ |1K SGS-Thomson  |M24C64-W 24L.C64 64K
L X1
National NM93C46AL Zng:zi Exe)sl) 1K SGS Thomson _|M24ces-R 2apRGe o
9310468 (X16) SGS-Thomson [M24C128 24C128 128K
National NM93CA6L 93LCA6E X SGS-Thomson  |M24C128-W 24LC128 128K
National VBICAELZ 93LCA6E v SGS-Thomson  |M24C128-R 24AA128 128K
National NM93C46XLZ  193LC46E pos SGS-Thomson |M24C256 24C256 256K
National NMOICE6 93.C56B 2K SGS-Thomson |M24C256-W 24L.C256 256K
National NM93C56A 93LC56A (X8)! |2K SGS-Thomson |M24C256-R  |24AA256  |256K
93LC56B (X16) SGS-Thomson  [M93C46 93C46B 1K
National NM93C56L 93C568 2K SGS-Thomson  |M93C46-W 93LC46A (X8) |1K
National NM93C56LZ  |93LC56B 2K 93LC46B (X16)
National NM93C66 93C668 4K SGS-Thomson _|M93C46-R 93AA4E 1K
National NM93C66L 93LCe6B  |4K $GS-Thomson  IM93C56 porsb Nl
National NM93C66LZ 93LC66B 4K x19

© 1998 Microchip Technology Inc.
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Serial EEPROMs

(..':Ioses? Size 0|oses? Size
Manufacturer Part Number MIOI.'OChIp (bits) Manufacturer Part Number Micl:ochlp | (bits)
Equivalent Equivalent

SGS-Thomson _|M93C56-W 93LC56A (X8) |2K Xicor X24C04-3.5 24LC04B aK

93LC56B (X16) Xicor X24C08 24LC08B 8K
SGS-Thomson |M93C56-R 93AA56 2K Xicor X24C0827 ~|2aLco8B pvs
SGS-Thomson M9I3S56 93L.CS56 2K Xicor X24C08-3.0 241.C08B 8K
SGS-Thomson  |M93C66 93C66A (X8) (4K Xicor X24C08-3.5 24.C08B 8K

93C66B (X16
SGS-Thomson | M93C66-W 93LC66/—£ (XB; 4K Xicor X24016 24.0168 16K

93L066B (X16) Xicor X24C16-2.7 24LC16B 16K
SGS-Thomson | M93C66-R 93AAE6 4K Xicor X24C16-3.0 24LC168 16K
SGS-Thomson | M93566 93LCS66 4K Xicor X24C18-3.5 24L.C168 16K
SGS-Thomson  |M93C76 93C76 8K Xicor X24164 24LC164 16K
SGS-Thomson |M93C76-W 93LC76 8K Xicor X24164-2.7 24LC164 16K
SaSThomson IM93c76 R 93AATE oK Xicor X24164-3.0 24LC164 16K
S6SThomeonTMo3ces 93086 oK Xicor X24164-3.5 24LC164 16K
SGS-Thomson | M93C86-W 93LC86 16K Xicor X24321 24cs2 32K
SGS-Thomson |M93C86-R 93AA66 16K Xicor X24321-2.5 24.032 32K
SGS-Thomson _ |ST95040 25C040 4K Xicor X24321-1.8 24AA32 82K
SGS-Thomson | ST95040-W 25L.C040 4K Xicor X24641 24C64 64K
SGS-Thomson |ST95080 25C080 8K Xicor X24641-2.5 24LC64 64K
SGS-Thomson |ST95080-W 25L.C080 8K Xicor X24641-1.8 24AA64 64K
SGS-Thomson |M34C02 24.CS52 2K Xicor X24645 g:tggi’ 64K
SGS-Thomson | ST24FC21 24LC21A 1K Xicor X24128-25 2410128 128K
SGS-Thomson _|ST24LW21 24LCs21 1K Xicor X24128-18 24AR128 128K
SGS-Thomson |ST24FW21 24LCS21A  |1K Xicor X25040 25.0040 4K
SGS-Thomson  |M24164 24LC164 16K Xicor X25040-30 250040 K
SGS-Thomson  |M24164-W 24LC164 16K Xicor X25040-2.7 2510040 4K
SGS-Thomson _ |M24164-R 24AA164 16K Xicor X25080 250080 &
- - Xicor X25080-2.7 24L.C080 8K
i;zz: ;:Zgg? Z:I;??:/ ﬁs bit Xicor X25160 25C080 16K

24LC01B Xicor X25160-2.7 24LC160 16K
Xicor X24C01-3.0 24LC01B_ [1K Xicor X25820 25LC320  |32K
Xicor X24C01-35 24.C01B___ [1K Xicor X255202.7 25LC320 32K
Xicor Xo4COTA 240010 ® Xicor X25640 25LC640 64K

24LCO1B Xicor X25640-2.7 25L.C640 64K
Xicor X24C01A-27  [24LCO1B 1K Xicor X25642 25LC640 64K
Xicor X24C01A-30  |24LCO1B 1K Xicor X25642-2.7 25LC640 64K
Xicor X24C01A-35  [24LCO1B 1K Xicor X25128 25.C128 128K
Xicor X24012 24L.C024 1K Xicor X25128-2.7 25C128 128K
Xicor X24C02 24C02C/ 2K

24L.C024
Xicor X24C02-2.7 24L.C024 2K
Xicor X24C02-3.0 24LC024 2K
Xicor X24C02-3.5 24L.C024 2K
Xicor X24022 24LC024 2K
Xicor X24C04 24C04A/ 4K

24LC04B
Xicor X24C04-2.7 24LC04B 4K
Xicor X24C04-3.0 24L.C04B 4K

DS21090G-page 2-8
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Serial EEPROMs

COMPETITIVE PART NUMBER BREAKDOWN
FIGURE 1: AKM - NOT AVAILABLE

FIGURE 2: ATMEL

_AT XXXX X

X X X
T T I | Processin
9
Temperature Range

@
3
=

Standard
Mil-Std-883, Class B Fully Compliant
Mil-Std-883, Class B Non-Compliant

Commercial (0°C to 70°C)
Industrial (-40°C to 85°C)
Military (-55°C to 125°C)

Ceramic Side Braze Dual In-line
Cerpack

Cerdip

Flatpack

Cerdip, One Time Programmable
Plastic J-lead Chip Carrier
Ceramic J-Lead Chip Carrier
Leadless Chip Carrier

Ceramic Module

Leadless Chip Carrier, One Time Programmable
Plastic DIP

Plastic Quad Flatpack

SOIC

SoIC

TSOP

PGA

TAB

Die

Cerpack

Ceramic Multi-chip Module

3
&
@

N<XE<CHNIOVZEr X OMOWW 20 @

Q¥
o3
o o
® 5
ml*
Q(D
e
o

59
3=
® 3

FIGURE 3: CATALYST SEMICONDUCTOR

CAT 35C804 A P |

3=3V

5=5V

Clock Frequency:
A =4.915 MHz

B =3.5795 MHz

CAT XXXX X X X

F I | Temperature Range

Package

Commercial (0°C to 70°C)
Industrial (-40°C to 85°C)
Military (-55°C to 125°C)

Chip on Board
Cerdip

[o]
[

Lcc

S.0. (EIAY)

PLCC

Plastic DIP

Advanced Device or Special Assg.
High Endurance

Low Power

Special Voltage

3V
5V

Device

Ouw <rFIT>» VZXroQ |

Prefix
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FIGURE 4: EXEL

EL X XXXXX-XXX/XXXXX

_:_._| Special Features
Speed

Package Type

Device

oNN CB'UGUO

Temperature Range

mw

{ Prefix

Cerdi

p
Plastic Leaded CC
SoiIc

Plastic DIP
Skinny DIP (0.3")
Unpackaged (Die)

Memory Product
Log

ic Device

In the middle of part number designates
CMOS device

0°C to 70°C
-40°C to 85°C
-40°C to 105°C

FIGURE 5: ISSI—NOT AVAILABLE
FIGURE 6: MICROCHIP SERIAL EEPROM PART NUMBER GUIDE

XX XX XX XX X/ XX

_-1 Package L = Plastic Leaded Chip Carrier
P = Plastic Dual In-Line Package
S = Diein Waffle Pack
W = DieinWafer Form
SL = 14-Lead Small Outline—15 mil
SM =  8-Lead Small Outline—208 mil
SN = 8-Lead Small Outline—150 mil
SO = Small Outline—300 mil
S8S = Shrink Small Outline Package—209mil
ST = Thin Shrink Samm Outline Package
TS = Thin Small Outline—8mm x 20mm
VS = Very Small Outline—8mm x 13.4mm
Process Temperature Blank = 0°Cto+70°C
| = -40°C to +85°C
E = -40°Cto +125°C
____| Options X = Rotated pinout (93LCXX devices)
T Tape and Reel
Memory 01 1K 128x8
02 2K 256x8
04 4K 512x8
08 8K 1Kx8
16 16K 2Kx 8
32 32K 4Kx8
65 64K 8Kx8
11 1K 128Kx8o0r64x 16
72 1K 128x8
82 2K 256x8
92 4K 512x8
06 256 Bit 16 x 16
46 1K 64x16/128x8
56 2K 256x8/128x 16
66 4K 512x8/256x 16
Voltage Range C = 5.0V operation
LC = 2.5V or2.0V operation
AA = 1.8V operation
Part Number Designator 24 = 2™
25 = SPI™
59 = 4-wire
85 = 2-wire
93 = Microwire®

DS21090G-page 2-10
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Serial EEPROMSs

FIGURE 7: NATIONAL SEMICONDUCTOR CORPORATION

NM XX C S 06 X L Z E M8

L Package N = Plastic DIP
R
N = ea
Prefix M8 = 8 Lead SO

Operating Tem- No 0°C to 70°C
| perature Range  Entry  -40°C to 85°C

Interface: 93 = Microwire, 24 = 1°C, 25 = SPI

CMOS, E -55°C to
M 125°C
F | Zero Standby Z = <1 pA Standby Cur-
| Current rant

No Entry = Standard
S = User programmable write protection and ] Operating Volt- L=20Vto5.5V
sequential read | age Range No Entry = 4.5V to 5.5V

X = 1.8V Read/Write

Ran
Memory Size ! 9e
06/13 256 bit
46/14 1024 bit
56 2048 bit
66 4096 bit
02 2 kbit
03 2 Kkbit w/ write protect O -?
04 4 kbit <= 0
05 4 kbit w/ write protect O a
08 it 7] c
09 8 kbit w/ write protect » 5
16 16 kbit o~
17 16 kbit w/ write protect o))
o 2
FIGURE 8: MITSUBISHI—NOT AVAILABLE o© g
=5 -
FIGURE 9: OKI—NOT AVAILABLE 8 o
=
FIGURE 10:  PHILIPS
XX XXX X
T Packag A Plastic Leaded Chip Carrier
B Square/Rectangular Plastic Quad Flatpack
D Plastic SO, Dual In-Line
Plastic SOL, Dual In-Line
DK Plastic SSOP
DL Plastic SSOP
F  Ceramic Dual In-Line
G Square/Rectangular Ceramic Leadless Chip Carrier
H Header
| Hermetic Sidebraze Dual In-Line
K Cerquad J-Bend
L Square Ceramic Leaded Chip Carrier
N Plastic Dual In-Line
P Ceramic Pin Grid Array
W Ceramic Flatpack
Y Ceramic Quad Flatpack
| Device
Temperature N 0°C to 70°C
Range S -55°C to +125°C

NE  0°Cto 70°C
SA  -40°C to 85°C
SE  -55°Cto 125°C
54  -55°Cto 125°C
74 0°Cto70°C

© 1998 Microchip Technology Inc. DS21090G-page 2-11
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FIGURE 11: SAMSUNG

KM XXC XXX XX

B 'I'I'—-—| Temperature
Packag Serial
' - DIP
G SOIC
GD  SOIC with DIP printout
Device/Density Serial
06 256 bits
07 256 bits
46 1K bits
Standard
16 16K bits
64 64K bits
256 256K bits
| Type
o | Prefix
L
FIGURE 12: SEEQ
X X XXXX XXX X
| -E____.__| MIL-STD-833 Level B Processing
| Read time of n y devices (ns)
—|  Device
| Temperature Commercial 0°C to +70°C
Range Extended Temperature -40°C to +85°C
Military -55°C to +125°C

Q
E
M
Package Type D Ceramic
L
P
N
F

Leadless Chip Carrier
Plastic DIP
Plastic Leaded Chip Carrier
Hermetic Flatpack
FIGURE 13: SIEMENS - NOT AVAILABLE
FIGURE 14: SGS-THOMSON
STXXX XXXXX XX X X
' r_| Temperature
Package B Plastic
D Ceramic Multilayer
F  Ceramic Frit Seal
M  SO-8 Plastic
] Q ]
1 Ld
| Device
j' Family
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FIGURE 15:

XICOR

X XXXXXXX X X X -XX

[

Access Time
Pr ing Level

Temperature Range

Process Technology
Prefix

Blank
|

TVeImMOo =

0°C to +70°C
-40°C to +85°C
-50°C to +125°C

Ceramic DIP
Ceramic DIP
Die

Plastic LDCC
Plastic DIP

Xicor

© 1998 Microchip Technology Inc.
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Serial EEPROMs

NOTES:
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MicrocHe PARALLEL EEPROMS
Parallel EEPROM Selection Guide

CMOS PARALLEL EEPROMS
Bvte Endur-
Device Density/ Access Icc (Active/ wri'te ance Temp #Pins Package Operating
Organization Time (ns) Standby) Time (cycles) Range Types Voltage
28C04A 4K bits (512 x8) 150200250 30 mA/100 pA 1 ms 10K C,| 2432 PL 4.5V - 55V
28C16A 16K bits (2K x 8) 150/2002250 30 mA/100 pA 1 ms 10K C,| 24,28,32 PL,TS,VS 4.5V - 55V
28C17A 16K bits (2K x 8) 150/200250 30 mA/{0O A 1ms 10K Cl 28,32 PL,SO,TS,VS 4.5V-55V
28C64A 64K bits (BK x 8) 150/200250 30 mA/{0OuA 1 ms 10K (o] 28,32 PL,SO,TS,VS 4.5V-55V (_? -30
28C64AX 64K bits (BK x 8) 150/200250 30 mA/{OO A 1 ms 10K (o] 28,32 PL,SO,TS,VS 4.5V-55V 8 o
28CO04AF 4K bits (512 x 8) 150/200/250 30 mA/100 uA 200 us 10K C,| 2432 PL 4.5V - 55V » %
28C16AF 16K bits (2K x 8) 150/200/250 30 mA/100 uA 200 pus 10K Cl 24,28,32 PL,TS,VS 4.5V - 5.5V % FU;
28C17AF 16K bits (2K x 8) 150/200/250 30 mA/100 pA 200 ps 10K [oA] 28,32 PL,SO,TS,VS 4.5V-55V oo
28C64AF 64K bits (BK x 8) 150/200/250 30 mA/100 nA 200 us 10K [oA] 28,32 PL,SO,TS,VS 45V-55V § 8
—
PACKAGES 39
=
L = Plastic Leaded Chip Carrier SL = 14-Lead Small Outline—150mil TS = Thin Small Outline—8mm x 20mm
P = Plastic Dual In-Line Package SM = 8-Lead Small Outline—208 mil VS = Very Samall Outline—8mm x 13.4mm
S = Diein Waffle Pack SN = 8-Lead SSmall Outline—150 mil
W = Die in Wafer Form SO = Small Outline—300 mil

* Endurance is guaranteed to 10K cycles at extended (-40°C to +125°C) temperature.

Note: Not All Combinations Of Speed/Temp Range/Package/etc. are available. Consult Factory For Specific Part Information.

© 1998 Microchip Technology Inc. DS21088B-page 2-15
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EPROM Selection Guide
CMOS PARALLEL EPROMS
Part QTP Access Supply Temp. Standby
Number  Avail. Size Org. Time (ns) Voltage Package Range Current
27C64 Yes 64K 8K x8 120-250 +5V L,PSO C,I 2mA/100 pA
27C128 Yes 128K 16K x8  120-250 +5V L,PSO C,l 2mA/100 pA
27C256 Yes 256K 32K x 8 90-200 +5V L,PSO,TS,VS C,LE 2mA/100 pA
27C512A Yes 512K 64K x 8 90-150 +5V L,P,SO,TS,VS CIE 2mA/30 pA
27LVe4 Yes 64K 8K x8 200-300 +3V to +5V L,PSO C,1 1mA/100 pA o _'g
27LV256 Yes 256K 32K x8 200-300 +3V to+5V L,P,SO,TS,VS C,l 1mA/100 pA o 8_
(7]
c
CMOS SERIAL EPROM 8
2g
Part QTP . Max. Clock Supply Temperature o -
Number Avail. Size Org. Freq. (MHz) Voltage Package Range § 8.'
37LV36 Yes 36K 1134x32 10 +3V'to +5V P, SN, L [oF] 8 o
37LV65 Yes 64K 2048x32 10 +3V to +5V P, SN, L [oX] S
37LV128 Yes 128K 4096x32 10 +3V to +5V P, SN, L C,
PACKAGES
L = Plastic Leaded Chip Carrier W = Die in Wafer Form TS = Thin Small Outline—8mm x 20mm
P = Plastic Dual In-Line Package SN = 8-Lead SSmall Outline—150 mil VS = Very Small Outline—8mm x 13.4mm
S = Die in Waffle Pack SO = Small Outline—300 mil

* Endurance is guaranteed to 10K cycles at extended (-40°C to +125°C) temperature.
Note: Not All Combinations Of Speed/Temp Range/Package/etc. are available. Consult Factory For Specific Part Information.
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EPROM

EPROM Cross Reference Guide

INTRODUCTION

The purpose of this document is to provide a quick way
to determine which EPROM parts are mechanical and
electrical equivalents to Microchip devices. There is
also a listing of manufacturer's part numbering
schemes to assist in determining the specifications of a
particular part. The cross reference section is broken
down by manufacturer and lists all parts from that man-
ufacturer, and the plug compatible Microchip part num-
ber.

The one exception to plug compatibility listed in this
cross-reference concerns the 28 pin SOIC package.
Microchip, along with other manufacturers, make this
part in a .300" (JEDEC Standard) width. There are
other manufacturers that produce this device in a .330"
(EIAJ Standard) wide package. In many cases, the
PCB can be laid out to accommodate both versions.
The devices that are offered in the .330" package jare
listed in this reference with an asterisk.

Microchip provides a wide selection of EPROM
devices, both from a density and a packaging stand-
point. If you are interested in a part that is not listed in
this book, please refer to the Microchip data book, or
contact your local distributor or sales representative for
assistance.

Legend:

AMD® = Advanced Micro Devices

Atmel® = Atmel Corporation

Hitachi® = Hitachi Corporation

Intel® = Intel Corporation

National® = National Semiconductor
Corporation

SGS = ST® SGS-Thomson

Tl = Texas Instruments

Toshiba® = Toshiba Corporation

The information contained in this publication regarding com-
petitor devices was obtained from the respective EPROM
manufacturer’s latest available published technical informa-
tion and may be subject to updates.

AMD is a registered trademark of Advanced Micro Devices.
Atmel is a registered trademark of Atmel Corporation.
Hitachi is a registered trademark of Hitachi Corporation.
Intel is a registered trademark of Intel Corporation.

National and National Semiconductor are registered trade-
marks of National Semiconductor Corporation.

ST is a registered trademark of SGS-Thomson.

Toshiba is a registered trademark of Toshiba Corporation.

All other trademarks mentioned herein are property of their
respective companies.

© 1998 Microchip Technology Inc.
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EPROM

1.0 CROSS REFERENCE OF MICROCHIP EPROM PRODUCTS TO THE

COMPETITION

AMD Part Number Description Microchip Part Number
Am27C64-120JC OTP 64K EPROM,120NS PLCC 32 27C64-12L
Am27C64-120PC OTP 64K EPROM,120NS PDIP 28 27C64-1 2ﬂ’
Am27C64-150JC OTP 64K EPROM,150NS PLCC 32 27C64-15L
Am27C64-150PC OTP 64K EPROM,150NS PDIP 28 27C64-15/P
Am27C64-200JC OTP 64K EPROM,200NS PLCC 32 27C64-201
Am27C64-200PC OTP 64K EPROM,200NS PDIP 28 27C64-20/P
Am27C64-250JC OTP 64K EPROM,250NS PLCC 32 27C64-25.
Am27C64-250PC OTP 64K EPROM,250NS PDIP 28 27C64-25/P
Am27C64-150J1 OTP 64K EPROM,150NS,IND PLCC 32 27C64-15VL
Am27C64-150P! OTP 64K EPROM,150NS,IND PDIP 28 27C64-15/P
Am27C64-200J1 OTP 64K EPROM,200NS,IND PLCC 32 27C64-20VL
Am27C64-200P! OTP 64K EPROM,200NS,IND PDIP 28 27C64-20VP
Am27C64-250J1 OTP 64K EPROM,250NS,IND PLCC 32 27C64-25VL
Am27C64-250P! OTP 64K EPROM,250NS,IND PDIP 28 27C64-25VP
Am27C128-120JC OTP 128K EPROM,120NS PLCC 32 27C128-12/1.
Am27C128-120PC OTP 128K EPROM,120NS PDIP 28 27C128-12/P
Am27C128-150JC OTP 128K EPROM,150NS PLCC 32 27C128-151L
Am27C128-150PC OTP 128K EPROM,150NS PDIP 28 27C128-15/P
Am27C128-200JC OTP 128K EPROM,200NS PLCC 32 27C128-201.
Am27C128-200PC OTP 128K EPROM,200NS PDIP 28 27C128-20/P
Am27C128-2504C OTP 128K EPROM,250NS PLCC 32 27C128-25L
Am27C128-250PC OTP 128K EPROM,250NS PDIP 28 27C128-25/P
Am27C128-150Ji OTP 128K EPROM, 150NS,IND PLCC 32 27C128-15VL
Am27C128-150PI OTP 128K EPROMJ S50NS,IND PDIP 28 27C128-15/P
Am27C128-200J OTP 128K EPROM,200NS,IND PLCC 32 27C128-20VL
Am27C128-200P! OTP 128K EPROM,200NS,IND PDIP 28 27C128-20VP
Am27C128-250J1 OTP 128K EPROM,250NS,IND PLCC 32 27C128-25VL
Am27C128-250P! OTP 128K EPROM,250NS,IND PDIP 28 27C128-25vP
Am27C256-90LC OTP 256K EPROM,90NS PLCC 32 27C256-90/L
Am27C256-30JC OTP 256K EPROM,90NS PDIP 28 27C256-90/P
Am27C256-30PC OTP 256K EPROM,90NS SOIC 28 27C256-90/SO
Am27C256-100JC OTP 256K EPROM,100NS PLCC 32 27C256-101
Am27C256-100PC OTP 256K EPROM,100NS PDIP 28 27C256-10/P
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AMD Part Number Description Microchip Part Number
Am27C256-120JC OTP 256K EPROM,120NS PLCC 32 27C256-12L
Am27C256-120PC OTP 256K EPROM,120NS PDIP 28 27C256-12/P
Am27C256-150JC OTP 256K EPROM,150NS PLCC 32 27C256-15/L
Am27C256-150PC OTP 256K EPROM,150NS PDIP 28 27C256-15/P
Am27C256-200JC OTP 256K EPROM,200NS PLCC 32 27C256-20/L
Am27C256-200PC OTP 256K EPROM,200NS PDIP 28 27C256-20/P
Am27C256-100J! OTP 256K EPROM,100NS,IND PLCC 32 27C256-10
Am27C256-100P! OTP 256K EPROM,100NS,IND PDIP 28 27C256-10/P
Am27C256-120J1 OTP 256K EPROM,120NS,IND PLCC 32 27C256-1211.
Am27C256-120P! OTP 256K EPROM,120NS,IND PDIP 28 27C256-12P
Am27C256-150J1 OTP 256K EPROM,150NS,IND PLCC 32 27C256-15L
Am27C256-150P! OTP 256K EPROM,150NS,IND PDIP 28 27C256-15/P
Am27C256-200J! OTP 256K EPROM,200NS,IND PLCC 32 27C256-20L
Am27C256-200P! OTP 256K EPROM,200NS,IND PDIP 28 27C256-201P
Am27C512-90JC OTP 512K EPROM,90NS PLCC 32 27C512A-90/L
Am27C512-90PC OTP 512K EPROM,90NS PDIP 28 27C512A-90/P
Am27C512-120JC OTP 512K EPROM,120NS PLCC 32 27C512A-12L
Am27C512-120PC OTP 512K EPROM,120NS PDIP 28 27C512A-12/P
Am27C512-150JC OTP 512K EPROM,150NS PLCC 32 27C512A-15L
Am27C512-150PC OTP 512K EPROM,150NS PDIP 28 27C512A-15/P
Am27C512-200JC OTP 512K EPROM,200NS PLCC 32 27C512A-20L
Am27C512-200PC OTP 512K EPROM,200NS PDIP 28 27C512A-20/P
Am27C512-120J! OTP 512K EPROM,120NS,IND PLCC 32 27C512A-12L
Am27C512-120P! OTP 512K EPROM,120NS,IND PDIP 28 27C512A-12/P
Am27C512-150J1 OTP 512K EPROM,150NS,IND PLCC 32 27C512A-15L
Am27C512-150PI OTP 512K EPROM,150NS,IND PDIP 28 27C512A-15/P
Am27C512-200J1 OTP 512K EPROM,200NS,IND PLCC 32 27C512A-20
Am27C512-200PI OTP 512K EPROM,200NS,IND PDIP 28 27C512A-201P
Am27C512-90JC OTP 512K EPROM,90NS PLCC 32 27C512A-90/L.
Am27C512-90PC OTP 512K EPROM,90NS PDIP 28 27C512A-90/P
Am27C512-120JC OTP 512K EPROM,120NS PLCC 32 27C512A-12/L
Am27C512-120PC OTP 512K EPROM,120NS PDIP 28 27C512A-12/P
Am27C512-150JC OTP 512K EPROM, 150NS PLCC 32 27CS512A-15/L
Am27C512-150PC OTP 512K EPROM,150NS PDIP 28 27C512A-15/P
Am27C512-200JC OTP 512K EPROM,200NS PLCC 32 27C512A-20/L

S———
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EPROM

AMD Part Number Description Microchip Part Number

Am27C512-200PC OTP 512K EPROM,200NS PDIP 28 27C512A-20/P

Atmel Part Number Description Microchip Part Number
AT27C256R-90JC OTP 256K EPROM,90NS PLCC 32 27C256-90/L
AT27C256R-90PC OTP 256K EPROM,90NS PDIP 28 27C256-90/P
AT27C256R-90RC* OTP 256K EPROM,90NS SOIC 28 27C256-90/SO
AT27C256R-90TC OTP 256K EPROM,90NS VSOP 28 27C256-90/VS
AT27C256R-12JC OTP 256K EPROM,120NS PLCC 32 27C256-12/L
AT27C256R-12PC OTP 256K EPROM,120NS PDIP 28 27C256-12/P
AT27C256R-12RC* OTP 256K EPROM,120NS SOIC 28 27C256-12/SO
AT27C256R-12TC OTP 256K EPROM,120NS VSOP 28 27C256-12/VS
AT27C256R-15JC OTP 256K EPROM,150NS PLCC 32 27C256-15/L
AT27C256R-15PC OTP 256K EPROM,150NS PDIP 28 27C256-15/P
AT27C256R-15RC* OTP 256K EPROM,150NS SOIC 28 27C256-15/SO
AT27C256R-15TC OTP 256K EPROM,150NS VSOP 28 27C256-15/VS
AT27C256R-20JC OTP 256K EPROM,200NS PLCC 32 27C256-20/L
AT27C256R-20PC OTP 256K EPROM,200NS PDIP 28 27C256-20/P
AT27C256R-20RC* OTP 256K EPROM,200NS SOIC 28 27C256-20/SO
AT27C256R-20TC OTP 256K EPROM,200NS VSOP 28 27C256-20/VS
AT27C256R-12Ji OTP 256K EPROM,120NS,IND PLCC 32 27C256-12
AT27C256R-12PI OTP 256K EPROM,120NS,IND PDIP 28 27C256-121P
AT27C256R-12RI* OTP 256K EPROM,120NS,IND SOIC 28 27C256-12US0
AT27C256R-15J1 OTP 256K EPROM,150NS,IND PLCC 32 27C256-151L
AT27C256R-15P1 OTP 256K EPROM,150NS,IND PDIP 28 27C256-15/P
AT27C256R-15RI* OTP 256K EPROM,150NS,IND SOIC 28 27C256-15/S0
AT27C256R-20J OTP 256K EPROM,200NS,IND PLCC 32 27C256-201.
AT27C256R-20P! OTP 256K EPROM,200NS,IND PDIP 28 27C256-20/P
AT27C256R-20RI* OTP 256K EPROM,200NS,IND SOIC 28 27C256-20/SO
AT27C512R-90JC OTP 512K EPROM,90NS PLCC 32 27C512A-90/L
AT27C512R-90PC OTP 512K EPROM,90NS PDIP 28 27C512A-90/P
AT27C512R-90RC* OTP 512K EPROM,90NS SOIC 28 27C512A-90/SO
AT27C512R-90TC OTP 512K EPROM,90NS VSOP 28 27C512A-90/VS
AT27C512R-12JC OTP 512K EPROM,120NS PLCC 32 27C512A-12/L.
AT27C512R-12PC OTP 512K EPROM,120NS PDIP 28 27C512A-12/P
AT27C512R-12RC* OTP 512K EPROM,120NS SOIC 28 27C512A-12/SO
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Atmel Part Number

Description

Microchip Part Number

AT27C512R-12TC
AT27C512R-15JC
AT27C512R-15PC
AT27C512R-15RC*
AT27C512R-15TC
AT27C512R-20JC
AT27C512R-20PC
AT27C512R-20RC*
AT27LV256R-20JC
AT27LV256R-20PC
AT27LV256R-20RC*
AT27LV256R-20TC
AT27LV256R-25JC
AT27LV256R-25PC
AT27LV256R-25RC*
AT27LV256R-25TC

OTP 512K EPROM,120NS
OTP 512K EPROM,150NS
OTP 512K EPROM, 150NS
OTP 512K EPROM,150NS
OTP 512K EPROM,150NS
OTP 512K EPROM,200NS
OTP 512K EPROM,200NS
OTP 512K EPROM,200NS
OTP 256K EPROM,3V,200NS
OTP 256K EPROM,3V,200NS
OTP 256K EPROM,3V,200NS
OTP 256K EPROM,3V,200NS
OTP 256K EPROM,3V,250NS
OTP 256K EPROM,3V,250NS
OTP 256K EPROM,3V,250NS
OTP 256K EPROM,3V,250NS

VSOP 28 27C512A-12/VS
PLCC 32 27C512A-15L
PDIP 28 27C512A-15/P
SOIC 28 27C512A-15/S0
VSOP 28 27C512A-15/VS
PLCC 32 27C512A-20
PDIP 28 27C512A-20/P
SOIC 28 27C512A-20/SO
PLCC 32 27LV256-20/L
PDIP 28 27LV256-20/P
SOIC 28 27LV256-20/SO
VSOP 28 27LV256-20/VS
PLCC 32 27LV256-25/L
PDIP 28 27LV256-25/P
SOIC 28 27LV256-25/SO
VSOP 28 27LV256-25/VS

2]
=
o
7]
[
D
o
-
]
=
]
3
o
. O

Hitachi Part Number Description Microchip Part Number
HN27C256HP-10 OTP 256K EPROM,100NS PDIP 28 27C256-10/P
HN27C256FP-10T* OTP 256K EPROM,100NS SOIC 28 27C256-10/SO
HN27C256FP-25T/-30T" OTP 256K EPROM,200NS SOIC 28 27C256-20/SO
HN27512G-25/-30 UV 512K EPROM,200NS CERDIP 28 27C512-20/J
HN27512P-25/-30 OTP 512K EPROM,200NS PDIP 28 27C512-20/P

Nationai Part Number Description Microchip Part Number
NM27C64N150 OTP 64K EPROM,150NS PDIP 28 27C64-15/P
NM27C64N200 OTP 64K EPROM,200NS PDIP 28 27C64-20/P
NM27C64NE150 OTP 64K EPROM,150NS,IND PDIP 28 27C64-151/P
NM27C128N150 OTP 128K EPROM,120NS PDIP 28 27C128-12/P
NM27C128N200 OTP 128K EPROM,200NS PDIP 28 27C128-20/P
NM27C128NE150 OTP 128K EPROM,150NS,IND PDIP 28 27C128-15/P
NM27C256V100 OTP 256K EPROM,100NS PLCC 32 27C256-10/L
NM27C256N100 OTP 256K EPROM,100NS PDIP 28 27C256-10/P
NM27C256V120 OTP 256K EPROM,120NS PLCC 32 27C256-12/L
NM27C256N120 OTP 256K EPROM,120NS PDIP 28 27C256-12/P
NM27C256V150 OTP 256K EPROM,150NS PLCC 32 27C256-15/L

© 1998 Microchip Technology Inc.
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National Part Number Description Microchip Part Number
NM27C256N150 OTP 256K EPROM,150NS PDIP 28 27C256-15/P
NM27C256V200 OTP 256K EPROM,200NS PLCC 32 27C256-201.
NM27C256N200 OTP 256K EPROM,200NS PDIP 28 27C256-20/P
NM27C256VE 100 OTP 256K EPROM,100NS,IND PLCC 32 27C256-10VL
NM27C256NE100 OTP 256K EPROM,100NS,IND PDIP 28 27C256-10VP
NM27C256VE120 OTP 256K EPROM,120NS,IND PLCC 32 27C256-12VL
NM27C256NE120 OTP 256K EPROM,120NS,IND PDIP 28 27C256-12vP
NM27C256VE 150 OTP 256K EPROM,150NS,IND PLCC 32 27C256-15VL
NM27C256NE 150 OTP 256K EPROM,150NS,IND PDIP 28 27C256-15VP
NM27C256VE200 OTP 256K EPROM,200NS,IND PLCC 32 27C256-20VL
NM27C256NE200 OTP 256K EPROM,200NS,IND PDIP 28 27C256-20VP
NM27C512v120 OTP 512K EPROM, 120NS PLCC 32 27C512-12L
NM27C512N120 OTP 512K EPROM,120NS PDIP 28 27C512-12/P
NM27C512v150 OTP 512K EPROM,150NS PLCC 32 27C512-15L
NM27C512N150 OTP 512K EPROM,150NS PDIP 28 27C512-15/P
NM27C512v200 OTP 512K EPROM,200NS PLCC 32 27C512-20L
NM27C512N200 OTP 512K EPROM,200NS PDIP 28 27C512-20/P
NM27C512VE120 OTP 512K EPROM,120NS,IND PLCC 32 27C512-12UL
NM27C512NE120 OTP 512K EPROM,120NS,IND PDIP 28 27C512-12vP
NM27C512VE150 OTP 512K EPROM, 150NS,IND PLCC 32 27C512-15VL
NM27C512NE150 OTP 512K EPROM,150NS,IND PDIP 28 27C512-15vP
NM27C512VE200 OTP 512K EPROM,200NS,IND PLCC 32 27C512-20VL
NM27C512NE200 OTP 512K EPROM,200NS,IND PDIP 28 27C512-20vP
NM27C512v120 OTP 512K EPROM,120NS PLCC 32 27C512A-12/L
NM27C512N120 OTP 512K EPROM,120NS PDIP 28 27C512A-12/P
NM27C512V150 OTP 512K EPROM,150NS PLCC 32 27C512A-15/L
NM27C512N150 OTP 512K EPROM,150NS PDIP 28 27C512A-15/P
NM27C512v200 OTP 512K EPROM,200NS PLCC 32 27C512A-20/L
NM27C512N200 OTP 512K EPROM,200NS PDIP 28 27C512A-20/P

SGS Part Number Description Microchip Part Number
M27C64A-15C1 OTP 64K EPROM,150NS PLCC 32 27C64-15/L
M27C64A-15C1TR OTP 64K EPROM,150NS PLCC 32 27C64T-15/L
M27C64A-20C1 OTP 64K EPROM,200NS PLCC 32 27C64-20/L
M27C64A-20C1TR OTP 64K EPROM,200NS PLCC 32 27C64T-20/L
M27C64A-25C1 OoTP 64K EPROM,250NS PLCC 32 27C64-25/L
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SGS Part Number Description Microchip Part Number
M27C64A-25C1TR OTP 64K EPROM,250NS PLCC 32 27C64T-25/L
M27C64A-15C6 OTP 64K EPROM, 150NS,IND PLCC 32 27C64-15UL
M27C64A-15C6TR OTP 64K EPROM, 150NS,IND - PLCC 32 27C64T-15IL
M27C64A-20C6 OTP 64K EPROM,200NS,IND PLCC 32 27C64-200L
M27C64A-20C6TR OTP 64K EPROM,200NS,IND PLCC 32 27C64T-2010
M27C64A-25C6 OTP 64K EPROM,250NS,IND PLCC 32 27C64-25VL
M27C64A-25C6TR OTP 64K EPROM,250NS,IND PLCC 32 27C64T-251L
M27C128A-12C1 OTP 128K EPROM,120NS PLCC 32 27C128-12/L
M27C128A-15C1 OTP 128K EPROM,150NS PLCC 32 27C128-15/L
M27C128A-20C1 OTP 128K EPROM,200NS PLCC 32 27C128-20/L
M27C128A-15C6 OTP 128K EPROM,150NS,IND PLCC 32 27C128-151L
M27C128A-20C6 OTP 128K EPROM,200NS IND PLCC 32 27C128-201L oD
M27C256B-90C1 OTP 256K EPROM,90NS PLCC 32 27C256-90/L o8
M27C256B-90B1 OTP 256K EPROM,90NS PDIP 28 27C256-90/P @ S
M27C256B-90C1 OTP 256K EPROM,90NS PLCC 32 27C256T-90/L a Fu;
M27C256B-10C1 OTP 256K EPROM,100NS PLCC 32 27C256-10/L % %
M27C256B-10B1 OTP 256K EPROM,100NS PDIP 28 27C256-10/P 3 g.
M27C2568-10N1 OTP 256K EPROM,100NS VSOP 28 27C256-10/VS ® 3
M27C2568-10C1 OTP 256K EPROM,100NS PLCC 32 27C256T-10/L
M27C2568-12C1 OTP 256K EPROM,120NS PLCC 32 27C256-12/L
M27C256B-1281 OTP 256K EPROM,120NS PDIP 28 27C256-12/P
M27C256B-12M1* OTP 256K EPROM,120NS SOIC 28 27C256-12/SO
M27C256B-12N1 OTP 256K EPROM,120NS VSOP 28 27C256-12/VS
M27C256B-12C1 OTP 256K EPROM,120NS PLCC 32 27C256T-12/L
M27C256B-15C1 OTP 256K EPROM,150NS PLCC 32 27C256-15/L
M27C2568-15B1 OTP 256K EPROM,150NS PDIP 28 27C256-15/P
M27C256B-15M1* OTP 256K EPROM,150NS soiC 28 27C256-15/SO
M27C256B-15N1 OTP 256K EPROM,150NS VSOP 28 27C256-15/VS
M27C256B-15C1 OTP 256K EPROM,150NS PLCC 32 27C256T-15/L
M27C2568-20C1 OTP 256K EPROM,200NS PLCC 32 27C256-20/L
M27C2568-20B1 OTP 256K EPROM,200NS PDIP 28 27C256-20/P
M27C256B-20M1* OTP 256K EPROM,200NS SOIC 28 27C256-20/SO
M27C2568-20C1 OTP 256K EPROM,200NS PLCC 32 27C256T-20/L
M27C256B-10C6 OTP 256K EPROM,100NS,IND PLCC 32 27C256-101L
M27C2568-10B6 OTP 256K EPROM,100NS,IND PDIP 28 27C256-10/P
M27C256B-10C6 OTP 256K EPROM,100NS,IND PLCC 32 27C256T-101L
M27C2568-12C6 OTP 256K EPROM,120NS,IND PLCC 32 27C256-121L
M27C256B-12B6 OTP 256K EPROM,120NS,IND PDIP 28 27C256-12UP
M27C256B-12C6 OTP 256K EPROM,120NS,IND PLCC 32 27C256T-1210
M27C256B-15C6 OTP 256K EPROM,150NS,IND PLCC 32 27C256-151L
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SGS Part Number

Description

M27C256B-15B6
M27C256B-15C6
M27C256B-20C6
M27C256B-20B86
M27C256B-20C6
M27C512-90C1
M27C512-90B1
M27C512-90C1
M27C512-10C1
M27C512-10B1
M27C512-10C1
M27C512-12C1
M27C512-12B1
M27C512-12C1
M27C512-15C1
M27C512-15B1
M27C512-15C1
M27C512-20C1
M27C512-20B1
M27C512-20C1
M27C512-10C6
M27C512-10B6
M27C512-10C6
M27C512-12C6
M27C512-12B6
M27C512-12C6
M27C512-15C6
M27C512-15B6
M27C512-15C6
M27C512-20C6
M27C512-20B6
M27C512-20C6
M27C512-90C1
M27C512-90B1
M27C512-90C1
M27C512-12C1
M27C512-12B1
M27C512-12C1
M27C512-15C1
M27C512-15B1

Microchip Part Number

OTP 256K EPROM, 1 SONS,I;_B
OTP 256K EPROM, 150NS,IND
OTP 256K EPROM,200NS,IND
OTP 256K EPROM,200NS,IND
OTP 256K EPROM,200NS,IND
OTP 512K EPROM,90NS

OTP 512K EPROM,90NS

OTP 512K EPROM,90NS

OTP 512K EPROM,100NS
OTP 512K EPROM,100NS
OTP 512K EPROM,100NS
OTP 512K EPROM,120NS
OTP 512K EPROM, 120NS
OTP 512K EPROM,120NS
OTP 512K EPROM, 150NS
OTP 512K EPROM, 150NS
OTP 512K EPROM,150NS
OTP 512K EPROM,200NS
OTP 512K EPROM,200NS
OTP 512K EPROM,200NS
OTP 512K EPROM,100NS,IND
OTP 512K EPROM, 100NS,IND
OTP 512K EPROM,100NS,IND
OTP 512K EPROM,120NS,IND
OTP 512K EPROM,120NS,IND
OTP 512K EPROM,120NS,IND
OTP 512K EPROM, 150NS,IND
OTP 512K EPROM, 150NS,IND
OTP 512K EPROM,150NS,IND
OTP 512K EPROM,200NS,IND
OTP 512K EPROM,200NS,IND
OTP 512K EPROM,200NS,IND
OTP 512K EPROM,90NS

OTP 512K EPROM,90NS

OTP 512K EPROM,90NS

OTP 512K EPROM, 120NS
OTP 512K EPROM,120NS
OTP 512K EPROM,120NS
OTP 512K EPROM, 150NS
OTP 512K EPROM, 150NS

PDIP 28 27C256-15/P
PLCC 32 27C256T-15VL
PLCC 32 27C256-20V/L
PDIP 28 27C256-20/P
PLCC 32 27C256T-20VL
PLCC 32 27C512-90/L
PDIP 28 27C512-90/P
PLCC 32 27C512T-90L
PLCC 32 27C512-10/L
PDIP 28 27C512-10/P
PLCC 32 27C512T-10L
PLCC 32 27C512A-12/L
PDIP 28 27C512A-12/P
PLCC 32 27C512AT-12/L
PLCC 32 27C512A-15/L
PDIP 28 27C512A-15/P
PLCC 32 27C512AT-15/L
PLCC 32 27C512A-20/L
PDIP 28 27C512A-20/P
PLCC 32 27C512AT-20/L
PLCC 32 27C512A-101
PDIP 28 27C512A-101P
PLCC 32 27C512AT-10L
PLCC 32 27C512A-121L
PDIP 28 27C512A-121P
PLCC 32 27C512AT-121/L
PLCC 32 27C512A-15L
PDIP 28 27C512A-15/P
PLCC 32 27C512AT-15VL
PLCC 32 27C512A-20
PDIP 28 27C512A-20/P
PLCC 32 27C512AT-20/L
PLCC 32 27C512A-90/L
PDIP 28 27C512A-90/P
PLCC 32 27C512AT-90/L
PLCC 32 27C512A-12/L
PDIP 28 27C512A-12/P
PLCC 32 27C512AT-12/L
PLCC 32 27C512A-15/L
PDIP 28 27C512A-15/P
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EPROM

SGS Part Number Description Microchip Part Number
M27C512-15C1 OTP 512K EPROM,150NS PLCC 32 27C512AT-15L
M27C512-20C1 OTP 512K EPROM,200NS PLCC 32 27C512A-201
M27C512-20B1 OTP 512K EPROM,200NS PDIP 28 27C512A-20/P
M27C512-20C1 OTP 512K EPROM,200NS PLCC 32 27C512AT-201.
N27C256-120V10Q OTP 256K EPROM,120NS PLCC 32 27C256-12/L
P27C256-120V10Q OTP 256K EPROM,120NS PDIP 28 27C256-12/P
N27C256-150v10Q OTP 256K EPROM.150NS PLCC 32 27C256-15/L
P27C256-150V10Q OTP 256K EPROM,150NS PDIP 28 27C256-15/P
N27C256-200V10Q OTP 256K EPROM,200NS PLCC 32 27C256-20/L
P27C256-200V10Q OTP 256K EPROM,200NS PDIP 28 27C256-20/P
N27C256-120V10T OTP 256K EPROM,120NS,IND PLCC 32 27C256-121
P27C256-120V10T OTP 256K EPROM,120NS,IND PDIP 28 27C256-12UP
N27C256-150V10T OTP 256K EPROM,150NS,IND PLCC 32 27C256-15L
P27C256-150V10T OTP 256K EPROM,150NS,IND PDIP 28 27C256-15/P
N27C256-200V10T OTP 256K EPROM,200NS,IND PLCC 32 27C256-2011.
P27C256-200V10T OTP 256K EPROM,200NS,IND PDIP 28 27C256-201P

Ti Part Number Description Microchip Part Number
TMS27PC128-12FML OTP 128K EPROM,120NS PLCC 32 27C128-12/L
TMS27PC128-12NL OTP 128K EPROM,120NS PDIP 28 27C128-12/P
TMS27PC128-15FML OTP 128K EPROM,150NS PLCC 32 27C128-15/L
TMS27PC128-15NL OTP 128K EPROM,150NS PDIP 28 27C128-15/P
TMS27PC128-20FML OTP 128K EPROM,200NS PLCC 32 27C128-20/L
TMS27PC128-20NL OTP 128K EPROM,200NS PDIP 28 27C128-20/P
TMS27PC128-25FML OTP 128K EPROM,250NS PLCC 32 27C128-25/L
TMS27PC128-25NL OTP 128K EPROM,250NS PDIP 28 27C128-25/P
TMS27PC128-15FME OTP 128K EPROM,150NS,IND PLCC 32 27C128-151L
TMS27PC128-15NE OTP 128K EPROM,150NS,IND PDIP 28 27C128-151/P
TMS27PC128-20FME OTP 128K EPROM,200NS,IND PLCC 32 27C128-201
TMS27PC128-20NE OTP 128K EPROM,200NS,IND PDIP 28 27C128-201P
TMS27PC128-25FME OTP 128K EPROM,250NS,IND PLCC 32 27C128-25IL
TMS27PC128-25NE OTP 128K EPROM,250NS,IND PDIP 28 27C128-25/P
TMS27PC256-10FML OTP 256K EPROM,100NS PLCC 32 27C256-10/L
TMS27PC256-10NL OTP 256K EPROM,100NS PDIP 28 27C256-10/P
TMS27PC256-12FML OTP 256K EPROM,120NS PLCC 32 27C256-12/L
TMS27PC256-12NL OTP 256K EPROM,120NS PDIP 28 27C256-12/P
TMS27PC256-15FML OTP 256K EPROM,150NS PLCC 32 27C256-15/L

© 1998 Microchip Technology Inc.
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EPROM
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Tl Part Number Description Microchip Part Number
TMS27PC256-15NL OTP 256K EPROM,150NS PDIP 28 27C256-15/P
TMS27PC256-20FML OTP 256K EPROM,200NS PLCC 32 27C256-201.
TMS27PC256-20NL OTP 256K EPROM,200NS PDIP 28 27C256-20/P
TMS27PC256-10FME OTP 256K EPROM,100NS,IND PLCC 32 27C256-10VL
TMS27PC256-10NE OTP 256K EPROM,100NS,IND PDIP 28 27C256-10VP
TMS27PC256-12FME OTP 256K EPROM,120NS,IND PLCC 32 27C256-12VL
TMS27PC256-12NE OTP 256K EPROM,120NS,IND PDIPV 28 27C256-12vP
TMS27PC256-15FME OTP 256K EPROM,150NS,IND PLCC 32 27C256-15VL
TMS27PC256-15NE OTP 256K EPROM,150NS,IND PDIP 28 27C256-15VP
TMS27PC256-20FME OTP 256K EPROM,200NS,IND PLCC 32 27C256-20VL
TMS27PC256-20NE OTP 256K EPROM,200NS,IND PDIP 28 27C256-20VP
TMS27PC512-10FML OTP 512K EPROM,100NS PLCC 32 27C512A-10/L
TMS27PC512-10NL OTP 512K EPROM,100NS PDIP 28 27C512A-10/P
TMS27PC512-12FML OTP 512K EPROM,120NS PLCC 32 27C512A-12/L
TMS27PC512-12NL OTP 512K EPROM,120NS PDIP 28 27C512A-12/P
TMS27PC512-15FML OTP 512K EPROM,150NS PLCC 32 27C512A-15/L
TMS27PC512-15NL OTP 512K EPROM,150NS PDIP 28 27C512A-15/P
TMS27PC512-20FML OTP 512K EPROM,200NS PLCC 32 27C512A-20/L
TMS27PC512-20NL OTP 512K EPROM,200NS PDIP 28 27C512A-20/P
TMS27PC512-10FME OTP 512K EPROM,100NS,IND PLCC 32 27C512A-10V/L
TMS27PC512-10NE OTP 512K EPROM,100NS,IND PDIP 28 27C512A-10/P
TMS27PC512-12FME OTP 512K EPROM,120N§,IND PLCC 32 27C512A-120L
TMS27PC512-12NE OTP 512K EPROM,120NS,IND PDIP 28 27C512A-120P
TMS27PC512-15FME OTP 512K EPROM,150NS,IND PLCC 32 27C512A-15UL
TMS27PC512-15NE OTP 512K EPROM,150NS,IND PDIP 28 27C512A-15/P
TMS27PC512-20FME OTP 512K EPROM,200NS,IND PLCC 32 27C512A-20V/L
TMS27PC512-20NE OTP 512K EPROM,200NS,IND PDIP 28 27C512A-201/P
TMS27PC512-10FML OTP 512K EPROM,90NS PLCC 32 27C512A-90/L
TMS27PC512-10NL OTP 512K EPROM,90NS PDIP 28 27C512A-90/P
TMS27PC512-12FML OTP 512K EPROM,120NS PLCC 32 27C512A-12/L
TMS27PC512-12NL OTP 512K EPROM,120NS PDIP 28 27C512A-12/P
TMS27PC512-15FML OTP 512K EPROM,150NS PLCC 32 27C512A-15/L
TMS27PC512-15NL OTP 512K EPROM,150NS PDIP 28 27C512A-15/P
TMS27PC512-20FML OTP 512K EPROM,200NS PLCC 32 27C512A-20/L
TMS27PC512-20NL OTP 512K EPROM,200NS PDIP 28 27C512A-20/P
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Toshiba Part Number Description Microchip Part Number
TC54256AP-15 OTP 256K EPROM,150NS,IND PDIP 28 27C256-15vP
TC54256AF-20* OTP 256K EPROM,150NS,IND SOIC 28 27C256-15VSO
TC54512AP-15 OTP 512K EPROM,150NS PDIP 28 27C512-15/P
TC54512AF-15* OTP 512K EPROM,150NS SOIC 28 27C512-15/SO
TC54512AP-20 OTP 512K EPROM,200NS PDIP 28 27C512-20/P
TC54512AF-20* OTP 512K EPROM,200NS SOIC 28 27C512-20/SO
TC54512AP-17 OTP 512K EPROM,150NS,IND PDIP 28 27C512-15vP
TC54512AP-20 OTP 512K EPROM,200NS,IND PDIP 28 27C512-20VP

© 1998 Microchip Technology Inc.
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EPROM

FIGURE 1: ADVANCED MICRO DEVICES

AM27C512 -75 D C B
Blank = Std. Process
B = Bum-in
C = Commercial 0°C to +70°C
I = Industrial -40°C to +85°C
E = Extended -55°C to +125°C
D = 28-lead CERDIP
L = 32-lead Ceramic Leadless LCC
P = 28-lead PDIP
J = 32-lead PLCC
i E = 32-lead TSOP
\A 35 = 35ns-Vcct10%
45 = 45ns-Vcct10%
' 55 = 55ns-Vcct10%
70 = 70ns-Vcct10%
75 = 75ns-Vcct5%
90 = 90ns-Vcct10%
120 = 120ns- Vcc +10%
Part Number, Densit 150 = 150 ns- Vcc+10%
’ C = CMOS 200 = 200ns-Vce+10%
" HC = High Speed CMOS - 250 = 250ns-Vcct10%
LV = 3.3V Operation (1MB and higher) 255 = 225ns-Vcc+5%
| X = Express ROM (QTP)
FIGURE 2: ATMEL CORPORATION
AT27C512R-§9 D C -
C = Commercial 0°C to +70°C
I = Industrial -40°C to +85°C
M = Military -55°C to +125°C
D 28-lead CERDIP
J = 32-lead PLCC
K = 32-lead Window LCC J Lead
P 28-lead PDIP
R = 28-lead.330" SOIC
L = 32-lead Window LCC
T = 28-lead VSOP
55 = 655ns
70 = 70ns
Part Number, Density 90 = 90ns
C = CMOS 12 = 120ns
HC = High Speed 15 = 150ns
LV = 3.3V Operation 20 = 200ns
25 = 250ns

DS11178D-page 2-30 © 1998 Microchip Technology Inc.



EPROM

FIGURE 3: _ HITACHI CORPORATION
HN27C256A FP -IS |

Blank = Standard
T = Tape & Reel
70 = 70ns
85 = 85ns
10 = 100ns
12 = 120ns
16 = 150ns
17 = 170ns
20 = 200ns
25 = 250ns
30 = 300ns
6 = 28-lead CERDIP
Part Number, Density P = 28-lead PDIP
C =CMOS FF = .330"SOIC
H = High Speed

FIGURE 4: INTEL CORPORATION
P 27C256 -120V10 Q

L a
2

Commercial 0°C to +70°C, 168 Hr Burn-in
Extended -40°C to +85°C

0¥
o8
=
» 5
mv—.-
> W
2a
D

s &
3 =
® 3

L = Extended -40°C to +85°C, 168 Hr Burn-in
Blank = Commercial 0°C to +70°C
120vV10 = 120ns, Vect 10%
150V10 = 150ns, Vcc t 10%

200V10 = 200 ns, Vcct 10%

Part Number, Density UNE o
C = CMOS NOTE: VOS5 indicates Vcc t 5%
Blank = CERDIP
N = PLCC
P = PDIP

© 1998 Microchip Technology Inc. DS11178D-page 2-31
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FIGURE 5: MICROCHIP TECHNOLOGY INCORPORATED
27C512A -70 1 /P
I Package L = Plastic Leaded Chip Carrier

P = PDIP
SO = Plastic SOIC
TS = Thin Small Outline Package(TSOP) 8x20mm
VS = Very Small Outline Package(VSOP) 8x13.4mm

Temperature Blank = 0°Cto+70°C
Range: | = -40°Cto +85°C
E = -40°Cto +125°C

Access 70 = 70ns
Time: 90 = 90ns
10 = 100ns
12 = 120ns
15 = 150ns
| Devi 27C512A 512K (64K x 8) CMOS EPROM
T=Tape And Reel

FIGURE 6: NATIONAL SEMICONDUCTOR CORPORATION

NM27C512 Q E 120

100 = ns
120 = ns
150 = ns
200 = ns
| Blank = Commercial 0°C to +70°C
I E = Extended -40°C to +85°C
| Q = CERDIP
Part Number, Density N = PDIP
C =CMOS vV = PLCC
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FIGURE7:  SGS-THOMSON
M27C256B-80 X F 1 L
L____ L = Low Power
X = Additional Burn-in
TR = Tape & Reel
1 = 0°Cto+70°C
3 = -40°Cto+125°C
6 = -40°C to +85°C
7 = -40°Cto +105°C
F = 28-lead CERDIP
B = 28-lead PDIP
C = 32-lead PLCC
M = 28-lead .330" SOIC
N = 32-lead VSOP
X = Vect5% o hol
Blank = Vcct10% = 3
Sa
c
80 = 80ns % S
90 = 90ns o0
10 = 100ns (—D« o
12 = 120ns a o
(2]
16 = 150ns g -~
Part Number. Densi :g=:‘5’g"s o S
= ns
¢ =cmos 30 = 300ns

FIGURE 8: TEXAS INSTRUMENTS
TMSC512 -100 J L 4

( [_— Blank = Std. Process

4 = 168 Hr Burn-in

L = Commercial 0°C to +70°C
E = Extended -40°C to +85°C

J = 28-lead CERDIP

N = 28-lead PDIP
FM = 32-lead PLCC
DD = 28-lead TSOP
DU = 32-lead Reverse Pin-out TSOP
10 = 100ns-Vcc+10%
12 = 120ns-Vcc+10%
16 = 150ns-Vcc+10%
17 = 170ns-Vect10%

20 = 200ns-Vcct10%

25 = 250ns-Vcect10%
100 = 100ns-Vcc+5%
120 = 120ns-Vec 5%
150 150 ns - Voc £ 5%

170 ns - Vec £ 5%
2 = 200ns-Vcct5%
Blank = 250ns - Vce £ 5%

Part Number, Density
C =CMOSs
PL = OTP CMOS

© 1998 Microchip Technology Inc. DS11178D-page 2-33
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FIGURE 9: TOSHIBA CORPORATION

TC57256A D -12
I 12 = 120ns-Vcc @ £5%
15 = 120ns-Vcc @ £5%
120 = 120ns-Vcc @ £10%
150 = 150ns-Vcc @ £10%
20 = 200ns-Vcc @ +5%
70 = 70ns-Vec @ £5%
’ 85 = 85ns-Vcc @ +10%
Pi r. Den
H = High Speed D = CERDIP
57 = EPROM P = PDIP
54 = OTP PROM F = .330"SOIC
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MICROCHIP
SECTION 3
™
I2Cc™ SERIAL EEPROM PRODUCT
SPECIFICATIONS
24AA00 128 Bit 1.8V 1°C™ Bus Serial EEPROM
24LC00 128 Bit 2.5V 12C™ Bus Serial EEPROM
24C00 128 Bit 5V 12C™ Bus Serial EEPROM ....o.uoveeveeeeereeeeeeeeseeseesesnesesesssessesseessssses
24C01C 1K 5.0V 12C™ Serial EEPROM ......eeeeeeeereeeeeeeeseseessesensesssssssssssesensesssseseassasens
24AA01 1K 1.8V I2C™ Serial EEPROM ...
24LC01B 1K 2.5V 12C™ Serial EEPROM ......oeeeeereeeeeereeenenn.
24C01SC 1K 5.0V 12C™ Serial EEPROMS for SMart Cards .............coeveeeeveeereeeeeeseeseesesens
24L.CS61 1K Software Addressable I12C™ Sefial EEPROM ........c.ooooeveoveeeeeeereeeresesreensens 3-47
24AA02 1K 1.8V 12C™ Serial EEPROM ......oooeeeeeeeeeeceeeeeseesmesseesessesssssssessessssssesessessnns 3-21
24L.C02B 2K 2.5V 12C™ Serial EEPROM .......ceoeecuieeieeeeeieeessseseesessssssssssssssscassssssssesssees 3-29
24C02C 2K 5.0V 12C™ Serial EEPROM ....ooceeveeereeeeeeeeeserseeesesseeseessesessssassasseseasensessees 3-61
24C02SC 2K 5.0V 12C™ Serial EEPROMS for SMart Cards ...............c.ecvreereeemseeseuseeseenens 3-37
24L.CS52 2K 2.5V 12C™ Serial EEPROM with Software Write Protect ...............ocveuveueuec. 3-71
24LC024 2K 2.5V 2C™ Srial EEPROM .....oveeeeeereeeeeeeeveereseeeseseseseseesssssssssesenseesessseseascas 3-81
24LC025 2K 2.5V 12C™ Serial EEPROM ......ovueeeeeeeeeeeeseesveseeseessseesessesessesssesssessessseesesens 3-81
24L.CS62 2K Software Addressable PC™ Sefial EEPROM .....c..ce.veeveeereeeeeeereseeeseensensens 3-47
24AA04 4K 1.8V 12C™ Serial EEPROM ....ueeeeeeeeeeeeseeeeeesseeesessesesssesssesseseasesesesssssseses 3-91
24LC04B 4K 2.5V PC™ SErial EEPROM .....oueeeeeeeeeeseeseesseseesseseessseessesssseassesensensssssns 3-99
24C04A 4K 5.0V 12C™ Serial EEPROM ..... ....3-107
24AA08 8K 1.8V 12C™ Serial EEPROM ....oeeeeeeeeeeeseeeeeerseeeseessesessesessssseseasesssnsenssssses 3-91
24L.C008B 8K 2.5V 12C™ Serial EEPROM .....coereeeemeerereeeseseseeesensessessessesssesesensessessssseneses 3-99
24C08B 8K 5.0V 12C™ Serial EEPROM ... 3-117
24AA16 16K 1.8V I12C™ Serial EEPROM ... ...3-125
24C16B 16K 5.0V 12C™ Serial EEPROM ....cuooueeeeneeeereeseesenseeeneseesessessssessesesssssessees 3-117
24LC16B 16K 2.5V 12C™ Serial EEPROM .......ocvevereuenne. ....3-133
24AA164 16K 1.8V Cascadable 12C™ Serial EEPROM ........oooeueeueeereerneeseeeseessesseeseons 3-141
24LC164 16K 2.5V Cascadable 12C™ Serial EEPROM ........ooeveeeueeereeeeseeseeessessesseessons 3-149
24AA174 16K 1.8V Cascadable I°C™ Serial EEPROM with OTP Security Page ............ 3-157
24LC174 16K 2.5V Cascadable I2C™ Serial EEPROM with OTP Security Page ............ 3-167
24AA32A 32K 1.8V 12C™ Serial EEPROM .....oveeeeeeeeeneeereeeesesesesessssessssessssssssesessssssses 3-177
24LC32A 32K 2.5V 12C™ Serial EEPROM .....ovvereeeeeeeeseeeseseeseeesessesesseesssesseesesseesesensenas 3-187
24C32A 32K 5.0V 12C™ Serial EEPROM .....eoeeeeeeeeeeeerereseeeseseessseesessessseesssssessssseseasenes 3-197
24AA32 32K 1.8V 12C™ Smart Sefial™ EEPROM .....ouoeueeeeeeeeseeeseeeseesssesesesesessessoees 3-207

12C is a trademark of Philips Corporation.
Smart Serial is a trademark of Microchip Technology Inc.

© 1998 Microchip Technology Inc. DS00157C-page 3-i
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24LC32
24C32
24FC32
24AA64
24L.C64
24AA65
24L.C65
24C65
24FC65
24AA128
24LC128
24AA256
24LC256

32K 2.5V 12C™ Smart Serial™ EEPROM .......vveeeeeeeeeeeeesessessesessessesseeseenes
32K 5.0V 12C™ Smart Serial =10V —
32K 5.0V 1 MHz I2C™ Smart Serial™ EEPROM ....
64K 1.8V 12C™CMOS Serial EEPROM .....conveeeeeneeeeresemseeessessessssssesesssesssees
64K 2.5V PC™CMOS Serial EEPROM .......ooeeveeeeseereerseeseessesssssseseessessssnans
64K 1.8V I2C™ Smart Serial™ EEPROM ...
64K 2.5V I2C™ Smart Serial™ EEPROM .......voeveeeeeeeeeeeesessessesesenns
64K 5.0V 12C™ Smart Serial™ EEPROM ........
64K 5.0V 1 MHz I2C™ Smart Serial™ EEPROM ...
128K 1.8V I2C™CMOS Serial EEPROM ...............
128K 2.5V 12C™CMOS Serial EEPROM
256K 1.8V I2C™CMOS Serial EEPROM
256K 2.5V I2C™CMOS Serial EEPROM

DS00157C-page 3-i
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microcnie  24AA00/24LC00/24C00

128 Bit I*C™ Bus Serial EEPROM

DEVICE SELECTION TABLE PACKAGE TYPES
Device Vcc Range | Temp Range 8-PIN PDIP/SOIC
24AA00 1.8-6.0 C,| Nc[]1 8[] vec
24LC00 25-6.0 C,| Ne[]2 N 70 Ne
24C00 45-55 CILE o]
NC[]3 = 6[] scL
FEATURES vss[]4 5[] SDA
* Low power CMOS technology :
- 500 pA typical active current
- 250 nA typical standby current
* Organized as 16 bytes x 8 bits 8-PINTSSOP
¢ 2-wire serial interface bus, 2C™ compatible
* 100 kHz (1.8V) and 400 kHz (5V) compatibility ne A1 O ') 8 B3 vee
« Self-timed write cycle (including auto-erase) NC A 2 3 7RanNc
* 4 ms maximum byte write cycle time NC A 3 g 6 bhscL
* 1,000,000 erase/write cycles guaranteed vss oA 4 5o spA
¢ ESD protection > 4 kV
* Data retention > 200 years
* 8L DIP, SOIC, TSSOP and 5L SOT-23 packages
* Temperature ranges available: 5-PIN SOT-23
- Commercial (C): 0°C to  +70°C
- Industrial (I): -40°C to  +85°C scLjt1 , s[vee
- Automotive (E): -40°C to +125°C vss[]2 g
DESCRIPTION SDA[l3s © 4[]NC

The Microchip Technology Inc. 24AA00/24LCO0/
24C00 (24xx00*) is a 128-bit Electrically Erasable
PROM memory organized as 16 x 8 with a 2-wire serial
interface. Low voltage design permits operation down

to 1.8 volts for the 24xx00 version, and every version BLOCK DIAGRAM
maintains a maximum standby current of only 1 pA and

typical active current of only 500 pA. This device was ’
designed for where a small amount of EEPROM is

needed for the storage of calibration values, ID num- o MEMORY _—
bers or manufacturing information, etc. The 24xx00 is O ™ o ™ xoec |—»|  EEPROM
available in 8-pin PDIP, 8-pin SOIC (150 mil), 8-pin ARRAY
TSSOP and the 5-pin SOT-23 packages. é] é]
SDA SCL
vee O— SENSE AMP
Vss | }—P R/W CONTROL

12C is a trademark of Philips Corporation.
*24xx00 is used in this document as a generic part number for the 24AA00/24LC00/24C00 devices.

© 1998 Microchip Technology Inc. DS21178C-page 3-1



24AA00/24LC00/24C00

1.0 ELECTRICAL
CHARACTERISTICS

1.1 Maximum Ratings*

vce 7.0V
All inputs and outputs W.r.t. VSs ........c.c.... -0.6V to Vcc +1.0V
Storage temperature .................. ....*65°C to +150°C
Ambient temp. with power applied.. e 65°C t0 +125°C
Soldering temperature of leads (10 seconds) ............. +300°C
ESD protection on all pins 4 kV

*Notice: Stresses above those listed under “Maximum ratings” may
cause permanent damage to the device. This is a stress rating only and
functional operation of the device at those or any other conditions
above those indicated in the operational listings of this specification is
not implied. Exposure to maximum rating conditions for extended peri-
ods may affect device reliability.

TABLE 1-1 PIN FUNCTION TABLE
Name | Function
Vss Ground
SDA | Serial Data
SCL | Serial Clock
vce | +1.8Vto 6.0V (24AA00)
+2.5V to 6.0V (24LC00)
+4.5V to 5.5V (24C00)
NC No Internal Connection

TABLE 1-2 DC CHARACTERISTICS
All Parameters apply across the recom- | Commercial (C): Tamb= 0°C to +70°C, Vcc = 1.8V to 6.0V
mended operating ranges unless other- | Industrial (l):" Tamb = -40°C to +85°C, Vcc = 1.8V to 6.0V
wise noted Automotive (E) Tamb = -40°C to +125°C, VcC = 4.5V to 5.5V
Parameter Symbol Min. Max. Units Conditions

SCL and SDA pins:

High level input voltage VIH 0.7 Vce \' (Note)

Low level input voltage ViL 0.3Vce V  [(Note)

Hysteresis of Schmitt trigger inputs VHYS .05Vce —_ V  [Vec=2.5V (Note)

Low level output voltage VoL .40 \ loL=3.0 mA, Vcc = 4.5V

. loL=2.1 mA, Vcec = 2.5V
Input leakage current Iu -10 10 HA | VIN=VcCC orVss
Output leakage current ILo -10 10 uA |VouT=VccorVss
Pin capacitance (all inputs/outputs) CiN, — 10 pF | Vcc =5.0V (Note)

Cout Tamb =25°C, f=1 MHz
Operating current lcc Write —_ 2 mA |Vcc =5.5V, SCL = 400 kHz
lcc Read _ 1 mA |Vcc =5.5V, SCL = 400 kHz

Standby current lccs — 1 uA |Vcc =5.5V, SDA = SCL=Vce

FIGURE 1-1: BUS TIMING DATA

Note: This parameter is periodically sampled and not 100% tested.

THIGH
SCL
THD:DATfe—> TSU:DAT
SDA
IN
TAA

SDA
ouT
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24AA00/24L.C00/24C00

TABLE 1-3 AC CHARACTERISTICS

All Parameters apply across all | Commercial (C): Tamb= 0°Cto +70°C, Vcc = 1.8V to 6.0V
recommended operating ranges | Industrial (1): Tamb = -40°C to +85°C, Vcc = 1.8V to 6.0V
unless otherwise noted Automotive (E): Tamb = -40°C to +125°C, Vcc = 4.5V to 5.5V
Parameter Symbol Min Max | Units Conditions
Clock frequency FcLk — 100 kHz |4.5V <Vcc <5.5V (E Temp range)
— 100 1.8V <Vec <4.5V
—_ 400 4.5V <Vcec 6.0V
Clock high time THIGH 4000 — ns |4.5V <Vcc £5.5V (E Temp range)
4000 — 1.8V £Vcec <4.5V
. 600 — 4.5V <Vcec < 6.0V
Clock low time TrLow 4700 — ns |4.5V <Vcc <5.5V (E Temp range)
4700 —_ 1.8V <Vcc 4.5V
1300 — 4.5V <Vcc £6.0V
SDA and SCL rise time TR — 1000 ns |4.5V <Vcc <5.5V (E Temp range)
(Note 1) — 1000 1.8V <Vcc <4.5V
—_ 300 4.5V <Vcc < 6.0V
SDA and SCL fall time TF —_ 300 ns [(Note 1)
START condition hold time THD:STA | 4000 — ns |4.5V <Vcc <5.5V (E Temp range)
4000 _ 1.8V <Vcec <4.5V
600 _— 4.5V <Vcc < 6.0V
START condition setup time TSu:STA | 4700 — ns |4.5V <Vcc <5.5V (E Temp range)
4700 —_ 1.8V <Vec <4.5V
600 — 4.5V <Vcc < 6.0V
Data input hold time THD:DAT 0 — ns |(Note 2)
Data input setup time TSU:DAT 250 — ns 4.5V <Vcc <5.5V (E Temp range)
250 _ 1.8V <Vcec 4.5V
100 —_ 4.5V <Vcc £ 6.0V
STOP condition setup time Tsu:sTO | 4000 —_ ns |4.5V <Vcc <5.5V (E Temp range)
4000 —_ 1.8V <Vec 4.5V
600 — 4.5V <Vcc < 6.0V
Output valid from clock TAA — 3500 ns 4.5V <Vcc < 5.5V (E Temp range)
(Note 2) — 3500 1.8V <Vcc<4.5V
—_ 900 4.5V <Vcc < 6.0V
Bus free time: Time the bus must | TBUF 4700 — ns |4.5V<Vcc <5.5V (E Temp range)
be free before a new transmis- 4700 _ 1.8V <Vcec <4.5V
sion can start 1300 — 4.5V <Vcc £6.0V
Output fall time from VIH Tor 20+0.1 | 250 ns (Note 1), CB <100 pF
minimum to VIL maximum CB
Input filter spike suppression Tsp o 50 ns |[(Notes 1, 3)
(SDA and SCL pins)
Write cycle time Twc —_ 4 ms
Endurance ™ —_ cycles |25°C, Vcc = 5.0V, Block Mode (Note 4)

Note 1: Not 100% tested. CB = total capacitance of one bus line in pF.

2: As a transmitter, the device must provide an internal minimum delay time to bridge the undefined region
(minimum 300 ns) of the falling edge of SCL to avoid unintended generation of START or STOP conditions.

3: The combined TsP and VHYs specifications are due to new Schmitt trigger inputs which provide improved
noise spike suppression. This eliminates the need for a Tl specification for standard operation.

4: This parameter is not tested but guaranteed by characterization. For endurance estimates in a specific
application, please consult the Total Endurance Model which can be obtained on Microchip’s BBS or web-
site.
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24AA00/24LC00/24C00

2.0 PIN DESCRIPTIONS
2.1  SDA Serial Data

This is a bi-directional pin used to transfer addresses
and data into and data out of the device. It is an open
drain terminal, therefore the SDA bus requires a pull-up
resistor to Vcc (typical 10 kQ for 100 kHz, 2 kQ for
400 kHz).

For normal data transfer SDA is allowed to change only
during SCL low. Changes during SCL high are
reserved for indicating the START and STOP condi-
tions.

2.2 rial Clock

This input is used to synchronize the data transfer from
and to the device.

23  Noise Protection

The SCL and SDA inputs have Schmitt trigger and filter
circuits which suppress noise spikes to assure proper
device operation even on a noisy bus.

3.0 FUNCTIONAL DESCRIPTION

The 24xx00 supports a bi-directional 2-wire bus and
data transmission protocol. A device that sends data
onto the bus is defined as a transmitter, and a device
receiving data as a receiver. The bus has to be con-
trolled by a master device which generates the serial
clock (SCL), controls the bus access, and generates
the START and STOP conditions, while the 24xx00
works as slave. Both master and slave can operate as
transmitter or receiver, but the master device deter-
mines which mode is activated.

4.0 BUS CHARACTERISTICS

The following bus protocol has been defined:

* Data transfer may be initiated only when the bus
is not busy.

During data transfer, the data line must remain
stable whenever the clock line is HIGH. Changes
in the data line while the clock line is HIGH will be
interpreted as a START or STOP condition.

Accordingly, the following bus conditions have been
defined (Figure 4-1).

41  Bus not Busy (A)

Both data and clock lines remain HIGH.

4.2 Start Data Transfer (B)

A HIGH to LOW transition of the SDA line while the
clock (SCL) is HIGH determines a START condition. All
commands must be preceded by a START condition.

0.1 Stop Data Transfer (C)

A LOW to HIGH transition of the SDA line while the
clock (SCL) is HIGH determines a STOP condition. All
operations must be ended with a STOP condition.

4.3 Data Valid (D)

The state of the data line represents valid data when,
after a START condition, the data line is stable for the
duration of the HIGH period of the clock signal.

The data on the line must be changed during the LOW
period of the clock signal. There is one bit of data per
clock pulse.

Each data transfer is initiated with a START condition
and terminated with a STOP condition. The number of
the data bytes transferred between the START and
STOP conditions is determined by the master device
and is theoretically unlimited.

DS21178C-page 3-4
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24AA00/24LC00/24C00

4.4 Acknowledge

Each receiving device, when addressed, is obliged to
generate an acknowledge after the reception of each
byte. The master device must generate an extra clock
pulse which is associated with this acknowledge bit.

The device that acknowledges has to pull down the
SDA line during the acknowledge clock pulse in such a
way that the SDA line is stable LOW during the HIGH
period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into
account. A master must signal an end of data to the
slave by not generating an acknowledge bit on the last
byte that has been clocked out of the slave. In this

case, the slave must leave the data line HIGH to enable
the master to generate the STOP condition (Figure 4-

2).
FIGURE 4-1: DATA TRANSFER SEQUENCE ON THE SERIAL BUS
A | ® ’ ©) (D) © |@&
SCL f
\ N4 +* Y * /
SDA (L I
_\ 77 [
— f
— ~ ——
START ADDRESS OR DATA STOP
CONDITION ACKNOWLEDGE ALLOWED CONDITION
VALID TO CHANGE
FIGURE 4-2: ACKNOWLEDGE TIMING
Acknowledge
Bit
SCL
SDA

Transmitter must release the SDA line at this point Receiver must release the SDA line at this point
allowing the Receiver to pull the SDA line low to so the Transmitter can continue sending data.
acknowledge the previous eight bits of data.
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24AA00/24L.C00/24C00

5.0 DEVICE ADDRESSING

After generating a START condition, the bus master
transmits a control byte consisting of a slave address
and a Read/Write bit that indicates what type of opera-
tion is to be performed. The slave address for the
24xx00 consists of a 4-bit device code (1010) followed
by three don't care bits.

The last bit of the control byte determines the operation
to be performed. When set to a one a read operation is
selected, and when set to a zero a write operation is
selected. (Figure 5-1). The 24xx00 monitors the bus for
its corresponding slave address all the time. It gener-
ates an acknowledge bit if the slave address was true
and it is not in a programming mode.

FIGURE 5-1: CONTROL BYTE FORMAT

Read/Write Bit
Device Select Don'’t Care
Bits Bits

(o[ Lo [ o <[ x[x s

Slave Address

Start Bit Acknowledge Bit

6.0 WRITE OPERATIONS
6.1 Byte Writ:

Following the start signal from the master, the device
code (4 bits), the don't care bits (3 bits), and the R/W
bit (which is a logic low) are placed onto the bus by the
master transmitter. This indicates to the addressed
slave receiver that a byte with a word address will fol-
low after it has generated an acknowledge bit during
the ninth clock cycle. Therefore, the next byte transmit-
ted by the master is the word address and will be writ-
ten into the address pointer of the 24xx00. Only the
lower four address bits are used by the device, and the
upper four bits are don’t cares. The 24xx00 will
acknowledge the address byte and the master device
will then transmit the data word to be written into the
addressed memory location. The 24xx00 acknowl-
edges again and the master generates a stop condi-
tion. This initiates the internal write cycle, and during
this time the 24xx00 will not generate acknowledge sig-
nals (Figure 7-2). After a byte write command, the inter-
nal address counter will not be incremented and will
point to the same address location that was just written.
If a stop bit is transmitted to the device at any point in
the write command sequence before the entire
sequence is complete, then the command will abort
and no data will be written. If more than 8 data bits are
transmitted before the stop bit is sent, then the device
will clear the previously loaded byte and begin loading
the data buffer again. If more than one data byte is
transmitted to the device and a stop bit is sent before a
full eight data bits have been transmitted, then the write
command will abort and no data will be written. The
24xx00 employs a Vcc threshold detector circuit which
disables the internal erase/write logic if the Vcc is
below 1.5V (24AA00 and 24LC00) or 3.8V (24C00) at
nominal conditions.

DS21178C-page 3-6
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24AA00/24LC00/24C00

7.0 ACKNOWLEDGE POLLING

Since the device will not acknowledge during a write
cycle, this can be used to determine when the cycle is
complete (this feature can be used to maximize bus
throughput). Once the stop condition for a write com-
mand has been issued from the master, the device ini-
tiates the internally timed write cycle. ACK polling can
be initiated immediately. This involves the master
sending a start condition followed by the control byte
for a write command (R/W = 0). If the device is still busy
with the write cycle, then no ACK will be returned. If no
ACK is returned, then the start bit and control byte must
be re-sent. If the cycle is complete, then the device will
return the ACK and the master can then proceed with
the next read or write command. See Figure 7-1 for
flow diagram.

FIGURE 7-1:

ACKNOWLEDGE POLLING

FLOW

Send
Write Command

}

Send Stop
Condition to
Initiate Write Cycle

}

Send Start

y

Send Control Byte
with R/W =0

Did Device
Acknowledge

Next
Operation
FIGURE 7-2: BYTE WRITE
s s
3
BUSACTVITY CONTROL WORD DATA T
MASTER R BYTE ADDRESS g
T A A A
SDA LINE T 1T T T T T T 1771 P
sl1jof1]o]x|x]|x]o X X X X
| I N I IO | I S N T I |
A A A
BUS ACTIVITY E g g
X = Don't Care Bit
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24AA00/24L.C00/24C00

8.0 READ OPERATIONS

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

8.1 Current Address Re:

The 24xx00 contains an address counter that main-
tains the address of the last word accessed, internally
incremented by one. Therefore, if the previous read
access was to address n, the next current address read
operation would access data from address n + 1. Upon
receipt of the slave address with the R/W bit set to one,
the device issues an acknowledge and transmits the
eight bit data word. The master will not acknowledge
the transfer but does generate a stop condition and the
device discontinues transmission (Figure 8-1).

8.2 Random Read

Random read operations allow the master to access
any memory location in a random manner. To perform
this type of read operation, first the word address must
be set. This is done by sending the word address to the

FIGURE 8-1: CURRENT ADDRESS READ

device as part of a write operation. After the word
address is sent, the master generates a start condition
following the acknowledge. This terminates the write
operation, but not before the internal address pointer is
set. Then the master issues the control byte again but
with the R/W bit set to a one. The 24xx00 will then issue
an acknowledge and transmits the eight bit data word.
The master will not acknowledge the transfer but does
generate a stop condition and the device discontinues
transmission (Figure 8-2). After this command, the
internal address counter will point to the address loca-
tion following the one that was just read.

8.3 Sequential Read

Sequential reads are initiated in the same way as aran-
dom read except that after the device transmits the first
data byte, the master issues an acknowledge as
opposed to a stop condition in a random read. This
directs the device to transmit the next sequentially
addressed 8-bit word (Figure 8-3).

To provide sequential reads the 24xx00 contains an
internal address pointer which is incremented by one at
the completion of each read operation. This address
pointer allows the entire memory contents to be serially
read during one operation.

S
T S
BUS ACTIVITY
MASTER A Tt DATA S
T~ ——A P
SDA LINE :101o|x|x|x|1||""”'HE|
| |
A N
BUS ACTIVITY c o
K A
c
X = Don't Care Bit K
FIGURE 8-2: RANDOM READ
2 2 :
BUS ACTIVITY 5 CONTHOL WORD A CONTROL T
MASTER R ADDRESS(n) R DATA (n) o)
T A T P
TTTTTTT TTTTTT
:1o1o|x| | |o| |xxxx | sHo 1lo|x| x| | l H
SDA LINE Lt Lt I
N
e}
K K K
BUS ACTIVITY A
X = Don't Care Bit %
FIGURE 8-3: SEQUENTIAL READ
5
T
BUSFCTIVITY  CONTROL  patan DATA N+ 1 DATAN +2 DATAR+X  Q
A AL P
SDA LINE '_‘||[Tllrl||7llTllTl|llllllll||||k‘{lllll |H
..... B O T I | | T | | T O T I | | |
¢ o
BUS ACTIVITY K K K K N
c
K
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NOTES:
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24AA00/24LC00/24C00

24XX00 PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

24xx00 — /P
SE = g:astic [S)IOF'l ((:3(00 mil IIB%dy), )8-Iead
l ' = Plastic 150 mil Body,
Package: ST = TSSOP, 8-lead

OT = SOT-23, 5-lead

Temperature Blank = 0°Ct0+70°C_
Rande: 1 = —40'C o +85°C
9e: E = ~40'Ct0+125C

24AA00 128 bit 1.8V I’C Serial EEPROM
24AA00T 128 bit 1.8V I2C Serial EEPROM (Tape and Reel)

24LC00 128 bit 2.5V IC Serial EEPROM
24LCO0T 128 bit 2.5V I2C Serial EEPROM (Tape and Reel)

24C00 128 bit 5.0V I2C Serial EEPROM
24C00T 128 bit 5.0V I°C Serial EEPROM (Tape and Reel)

Device:

ales and Suppo

Data Sheets

Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office

2. The Microchip Corporate Literature Center U.S. FAX: (602) 786-7277

3.  The Microchip Worldwide Web Site (www.microchip.com)
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MICROCHIP

24C01C

1K 5.0V I2C " Serial EEPROM

FEATURES

Single supply with operation from 4.5 to 5.5V
Low power CMOS technology

- 1 mA active current typical

- 10 pA standby current typical at 5.5V
Organized as a single block of 128 bytes (128 x 8)
2-wire serial interface bus, 12C compatible

100 kHz and 400 kHz compatibility

Page-write buffer for up to 16 bytes

Self-timed write cycle (including auto-erase)

Fast 1 mS write cycle time for byte or page mode
Address lines allow up to eight devices on bus
1,000,000 erase/write cycles guaranteed

ESD protection > 4,000V

Data retention > 200 years

8-pin PDIP, SOIC or TSSOP packages

Available for extended temperature ranges

- Commercial (C): 0°C to +70°C

- Industrial (l): -40°C to +85°C

- Automotive (E): -40°C to +125°C

DESCRIPTION

The Microchip Technology Inc. 24C01C is a 1K bit
Serial Electrically Erasable PROM with a voltage range
of 4.5V to 5.5V. The device is organized as a single
block of 128 x 8-bit memory with a 2-wire serial inter-
face. Low current design permits operation with typical
standby and active currents of only 10 pA and 1 mA
respectively. The device has a page-write capability for
up to 16 bytes of data and has fast write cycle times of
only 1 mS for both byte and page writes. Functional
address lines allow the connection of up to eight
24C01C devices on the same bus for up to 8K bits of
contiguous EEPROM memory. The device is available
in the standard 8-pin PDIP, 8-pin SOIC (150 mil), and
TSSOP packages.

e o o © o 0 0 o 0 o o o

12C is a trademark of Philips Corporation.

© 1998 Microchip Technology Inc.

PACKAGE TYPES
PDIP/SOIC
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Vssc 4 o 5 Fo SDA
BLOCK DIAGRAM

A0 A1 A2
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CI/(: l Memory e

ontrol Le s Control

Logic Logic ﬂ XDEC EEPROM

Array
4 o »

SDA sCL }
vee [J— YDEC
Vss[ }— +
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24C01C

1.0 ELECTRICAL TABLE 1-1: PIN FUNCTION TABLEV
CHARACTERISTICS Name | Function

1.1 aximum Ratings* Vss Ground

Vvce..... e 7.0V SDA Serial Data
All inputs and outputs w.r.t. Vss...... -0.6V to Vce +1.0V SCL Serial Clock

Storage temperature ............ccuvevveenne -65°C to +150°C vce +4.5V to 5.5V Power Supply
Ambient temp. with power applied...... -65°C to +125°C .

Soldering temperature of leads (10 seconds) .. +300°C A0, A1, A2 Chip Selects

ESD protection on all pins ............ccoceveeeeveerecenenn. >4 kV Test Test Pin: may be tied high, low or
*Notice: Stresses above those listed under “Maximum ratings” may left floating
cause permanent damage to the device. This is a stress rating only and
functional operation of the device at those or any other conditions
above those indicated in the operational listings of this specification is
not implied. Exposure to maximum rating conditions for extended peri-
ods may affect device reliability.
TABLE 1-2: DC CHARACTERISTICS

All parameters apply across the speci- |VccC = +4.5V to +5.5V

fied operating ranges unless otherwise | Commercial (C): Tamb= 0°Cto +70°C

noted. Industrial (I): Tamb = -40°C to +85°C

Automotive (E): Tamb = -40°C to +125°C
Parameter Symbol Min. Max. | Units Conditions

SCL and SDA pins:

High level input voltage VIH 0.7 Vce v

Low level input voltage ViL .3Vce \

Hysteresis of Schmitt trigger inputs VHYS 0.05 Vcc —_ \ (Note)

Low level output voltage VoL 40 V  |loL=3.0 mA,Vcc =4.5V
Input leakage current u -10 10 pA  |VIN=0.1Vto 5.5V, WP =Vss
Output leakage current ILo -10 10 pA  |VouTr=0.1Vto 5.5V

. . . CiN, Cout — 10 pF | Vcc =5.0V (Note)
Pin capacitance (all inputs/outputs) Tamb = 25°C, f = 1 MHz
Overating current lcc Read — 1 mA |Vcc =5.5V, SCL =400 kHz
peraiing lccWrite | — 3 mA_|Vce = 5.5V
Standby current lccs — 50 MA {Vcc=5.5V,SDA=SCL=Vcc
WP = Vss

Note: This parameter is periodically sampled and not 100% tested.

DS21201B-page 3-12
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24C01C

TABLE 1-3:  AC CHARACTERISTICS

All parameters apply across the specified oper- | Vcc = 4.5V to 5.5V
ating ranges unless otherwise noted. Commercial (C): Tamb= 0°C to +70°C
Industrial (1): Tamb = -40°C to +85°C
Automotive (E): Tamb = -40°C to +125°C
Tamb>+85°c | ~40°C s'l;amb <
Parameter Symbol +85°C Units Remarks
Min. | Max. Min. Max.

Clock frequency FcLk — 100 —_ 400 kHz

Clock high time THiGH | 4000 — 600 — ns

Clock low time TLow 4700 —_ 1300 —_ ns

SDA and SCL rise time TR —_ 1000 —_ 300 ns |(Note 1)

SDA and SCL fall time TF -_ 300 — 300 ns |[(Note 1)

START condition hold time | THD:STA | 4000 — 600 — ns | After this period the first
clock pulse is generated

START condition setup time | TSu:STA | 4700 - 600 —_ ns | Only relevant for repeated
START condition

Data input hold time THD:DAT 0 —_ 0 -— ns | (Note 2)

Data input setup time TSU:DAT | 250 — 100 —_ ns

STOP condition setup time | Tsu:sTO | 4000 — 600 — ns

Output valid from clock TAA — 3500 —_ 900 ns |(Note 2)

Bus free time TBUF 4700 — 1300 — ns | Time the bus must be free
before a new transmission
can start

Output fall time from ViH ToF — 250 |20+0.1 Cg 250 ns |(Note 1), Cg< 100 pF

minimum to VIiL maximum

Input filter spike suppression| TspP — 50 —_ 50 ns |(Note 3)

(SDA and SCL pins)

Write cycle time TwR —_ 15 — 1 ms | Byte or Page mode

Endurance iM — M - cycles | 25°C, Vcc = 5.0V, Block
Mode (Note 4)

Note 1: Not 100% tested. Cg = total capacitance of one bus line in pF.
2: As a transmitter, the device must provide an internal minimum delay time to bridge the undefined region
(minimum 300 ns) of the falling edge of SCL to avoid unintended generation of START or STOP conditions.
3: The combined TSP and VHYS specifications are due to Schmitt trigger inputs which provide improved noise
spike suppression. This eliminates the need for a Tl specification for standard operation.
4: This parameter is not tested but guaranteed by characterization. For endurance estimates in a specific
application, please consult the Total Endurance Model which can be obtained on our website.

FIGURE 1-1: BUSTIMING DATA

= THIGH
CL
S Tsu:STA
TLow THD:DAT |e—» TsU:DAT
SDA THD:STA
IN Tsp
|
Taa
SDA SISO
9.9.0.0.0.¢
out RRRRXE

© 1998 Microchip Technology Inc. DS21201B-page 3-13



24C01C

2.0 PIN DESCRIPTIONS
2.1 SDA Serial Data

This is a bi-directional pin used to transfer addresses
and data into and data out of the device. It is an open
drain terminal, therefore the SDA bus requires a pull-up
resistor to Vcc (typical 10 kQ for 100 kHz, 2 kQ for
400 kHz).

For normal data transfer SDA is allowed to change only
during SCL low. Changes during SCL high are
reserved for indicating the START and STOP condi-
tions.

22 SCL Serial Clock

This input is used to synchronize the data transfer from
and to the device.

23 A0, A1, A

The levels on these inputs are compared with the cor-
responding bits in the slave address. The chip is
selected if the compare is true.

Up to eight 24C01C devices may be connected to the
same bus by using different chip select bit combina-
tions. These inputs must be connected to either Vcc or
Vss.

24 Test

This pin is utilized for testing purposes only. It may be
tied high, tied low or left floating.

25 Noise Protection

The 24C01C employs a Vcc threshold detector circuit
which disables the internal erase/write logic if the Vcc
is below 3.8 volts at nominal conditions.

The SCL and SDA inputs have Schmitt trigger and filter
circuits which suppress noise spikes to assure proper
device operation even on a noisy bus.

3.0 FUNCTIONAL DESCRIPTION

The 24C01C supports a bi-directional 2-wire bus and
data transmission protocol. A device that sends data
onto the bus is defined as transmitter, and a device
receiving data as receiver. The bus has to be controlled
by a master device which generates the serial clock
(SCL), controls the bus access, and generates the
START and STOP conditions, while the 24C01C works
as slave. Both master and slave can operate as trans-
mitter or receiver but the master device determines
which mode is activated.

DS21201B-page 3-14
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4.0 BUS CHARACTERISTICS

The following bus protocol has been defined:

¢ Data transfer may be initiated only when the bus
is not busy.

During data transfer, the data line must remain
stable whenever the clock line is HIGH. Changes
in the data line while the clock line is HIGH will be
interpreted as a START or STOP condition.

Accordingly, the following bus conditions have been
defined (Figure 4-1).

4.1 Bus not Busy (A)

Both data and clock lines remain HIGH.
4.2 Start Data Transfer (B

A HIGH to LOW transition of the SDA line while the
clock (SCL) is HIGH determines a START condition. All
commands must be preceded by a START condition.

4.3 Stop Data Transfer (C)

A LOW to HIGH transition of the SDA line while the
clock (SCL) is HIGH determines a STOP condition. All
operations must be ended with a STOP condition.

4.4 Data Valid (D)

The state of the data line represents valid data when,
after a START condition, the data line is stable for the
duration of the HIGH period of the clock signal.

The data on the line must be changed during the LOW
period of the clock signal. There is one bit of data per
clock pulse.

Each data transfer is initiated with a START condition
and terminated with a STOP condition. The number of
the data bytes transferred between the START and
STOP conditions is determined by the master device
and is theoretically unlimited, although only the last six-
teen will be stored when doing a write operation. When
an overwrite does occur it will replace data in a first in
first out fashion.

4.5 Acknowledge

Each receiving device, when addressed, is required to
generate an acknowledge after the reception of each
byte. The master device must generate an extra clock
pulse which is associated with this acknowledge bit.

The device that acknowledges has to pull down the
SDA line during the acknowledge clock pulse in such a
way that the SDA line is stable LOW during the HIGH
period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into
account. A master must signal an end of data to the
slave by not generating an acknowledge bit on the last
byte that has been clocked out of the slave. In this
case, the slave must leave the data line HIGH to enable
the master to generate the STOP condition (Figure 4-
2).

FIGURE 4-1: DATA TRANSFER SEQUENCE ON THE SERIAL BUS CHARACTERISTICS

L W[ ® ©

\____"

SDA

(D) © |@w

TN

ot

-\ s \

— —~ ~ —_—
START ADDRESS OR DATA STOP
CONDITION ACKNOWLEDGE ALLOWED CONDITION

VALID TO CHANGE

FIGURE 4-2: ACKNOWLEDGE TIMING

Acknowledge
Bit

SCL

SDA

Transmitter must release the SDA line at this point Receiver must release the SDA line at this point
allowing the Receiver to pull the SDA line low to so the Transmitter can continue sending data.
acknowledge the previous eight bits of data.
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5.0 DEVICE ADDRESSING

A control byte is the first byte received following the
start condition from the master device (Figure 5-1). The
control byte consists of a four bit control code; for the
24C01C this is set as 1010 binary for read and write
operations. The next three bits of the control byte are
the chip select bits (A2, A1, AO). The chip select bits
allow the use of up to eight 24C01C devices on the
same bus and are used to select which device is
accessed. The chip select bits in the control byte must
correspond to the logic levels on the corresponding A2,
A1, and A0 pins for the device to respond. These bits
are in effect the three most significant bits of the word
address.

The last bit of the control byte defines the operation to
be performed. When set to a one a read operation is
selected, and when set to a zero a write operation is
selected. Following the start condition, the 24C01C
monitors the SDA bus checking the control byte being
transmitted. Upon receiving a 1010 code and appropri-
ate chip select bits, the slave device outputs an
acknowledge signal on the SDA line. Depending on the
state of the R/W bit, the 24C01C will select a read or
write operation.

FIGURE 5-1: CONTROL BYTE FORMAT
Read/Write Bit

Chip Select
Control Code Bits

| I 1
(ST To 1] o] ] a1 rouiacd
L J

Slave Address

Start Bit Acknowledge Bit

5.1 Contiguous Addressing Across
Multiple Devices

The chip select bits A2, A1, AO can be used to expand
the contiguous address space for up to 8K bits by add-
ing up to eight 24C01C devices on the same bus. In this
case, software can use AO of the control byte as
address bit A8, A1 as address bit A9, and A2 as
address bit A10. It is not possible to write or read
across device boundaries.
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6.0 WRITE OPERATIONS
6.1 Byte Write

Following the start signal from the master, the device
code (4 bits), the chip select bits (3 bits), and the R'W
bit which is a logic low is placed onto the bus by the
master transmitter. The device will acknowledge this
control byte during the ninth clock pulse. The next byte
transmitted by the master is the word address and will
be written into the address pointer of the 24C01C. After
receiving another acknowledge signa! from the
24C01C the master device will transmit the data word
to be written into the addressed memory location. The
24C01C acknowledges again and the master gener-
ates a stop condition. This initiates the internal write
cycle, and during this time the 24C01C will not gener-
ate acknowledge signals (Figure 6-1).

6.2 Page Write

The write control byte, word address and the first data
byte are transmitted to the 24C01C in the same way as
in a byte write. But instead of generating a stop condi-
tion, the master transmits up to 15 additional data bytes
to the 24C01C which are temporarily stored in the on-
chip page buffer and will be written into the memory
after the master has transmitted a stop condition. After
the receipt of each word, the four lower order address
pointer bits are internally incremented by one. The
higher order four bits of the word address remains con-
stant. If the master should transmit more than 16 bytes
prior to generating the stop condition, the address
counter will roll over and the previously received data
will be overwritten. As with the byte write operation,
once the stop condition is received an internal write
cycle will begin (Figure 6-2).

FIGURE 6-1: BYTE WRITE
S s
BUSACTVITY | CONTROL WORD . T
MASTER R BYTE ADDRESS DATA o
T, A A AL P
SDALINE T T T 7 11 T T T T T 1 p
‘ ‘ | T O N R N | N O T N I |
A A A
BUS ACTIVITY [+ ] C
K K K
FIGURE 6-2: PAGE WRITE
s
BUS ACTIVITY T s
MASTER A CONTROL WORD T
R BYTE ADDRESS (n) DATAN DATA n +1 DATAn+15  ©
T A A A A — A P
SDA LINE I Ill‘J IT]I_FIW_T [|_F1T_Fl_rl "lr1lTlT| IIIIIIII[—PJ
| | I T I | | T I | | T T T | Iy | I O |
A A A A7 A
BUS ACTIVITY C c c c c
K K K K
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7.0 ACKNOWLEDGE POLLING

Since the device will not acknowledge during a write
cycle, this can be used to determine when the cycle is
complete (this feature can be used to maximize bus
throughput). Once the stop condition for a write com-
mand has been issued from the master, the device ini-
tiates the internally timed write cycle. ACK polling can
be initiated immediately. This involves the master
sending a start condition followed by the control byte
for a write command (R/W = 0). If the device is still busy
with the write cycle, then no ACK will be returned. If no
ACK is returned, then the start bit and control byte must
be re-sent. If the cycle is complete, then the device will
return the ACK and the master can then proceed with
the next read or write command. See Figure 7-1 for
flow diagram.

FIGURE 7-1:

ACKNOWLEDGE POLLING

FLOW

Send
Write Command

|

Send Stop
Condition to
Initiate Write Cycle

’

Send Start

y

Send Control Byte
with R/W = 0

Did Device
Acknowledge
ACK = 0)?

Next
Operation
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8.0 READ OPERATIONS

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

8.1 Current Address Read

The 24C01C contains an address counter that main-
tains the address of the last word accessed, internally
incremented by one. Therefore, if the previous read
access was to address n, the next current address read
operation would access data from address n + 1. Upon
receipt of the slave address with the R/W bit set to one,
the 24C01C issues an acknowledge and transmits the
eight bit data word. The master will not acknowledge
the transfer but does generate a stop condition and the
24C01C discontinues transmission (Figure 8-1).

8.2 Random Read

Random read operations allow the master to access
any memory location in a random manner. To perform
this type of read operation, first the word address must
be set. This is done by sending the word address to the
24C01C as part of a write operation. After the word

FIGURE 8-1: CURRENT ADDRESS READ

address is sent, the master generates a start condition
following the acknowledge. This terminates the write
operation, but not before the internal address pointer is
set. Then the master issues the control byte again but
with the R/W bit set to a one. The 24C01C will then
issue an acknowledge and transmits the eight bit data
word. The master will not acknowledge the transfer but
does generate a stop condition and the 24C01C dis-
continues transmission (Figure 8-2). After this com-
mand, the internal address counter will point to the
address location following the one that was just read.

8.3 Sequential Read

Sequential reads are initiated in the same way as a ran-
dom read except that after the 24C01C transmits the
first data byte, the master issues an acknowledge as
opposed to a stop condition in a random read. This
directs the 24C01C to transmit the next sequentially
addressed 8-bit word (Figure 8-3).

To provide sequential reads the 24C01C contains an
internal address pointer which is incremented by one at
the completion of each operation. This address pointer
allows the entire memory contents to be serially read
during one operation. The internal address pointer will
automatically roll over from address 7F to address 00.

)
T s
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FIGURE 8-2: RANDOM READ
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FIGURE 8-3: SEQUENTIAL READ
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24C01C PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

24C01C — P

I = Plastic DIP ésoo mil Body), 8-lead
Package: SN = Plastic SOIC, (150 mil Body), 8-lead
ST = TSSOP (4.4 mm Body), 8-lead

Temperature Blank = 0°C to +70°C

Range: I = —40°C to +85°C

E = —40°C to +125°C
Device: 24C01C 1K I?C Serial EEPROM
24C01CT 1K I2C Serial EEPROM (Tape and Reel)

Sales and Support

Data Sheets

Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office

2. The Microchip Corporate Literature Center U.S. FAX: (602) 786-7277

3.  The Microchip Worldwide Web Site (www.microchip.com)
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24AA01/02

1K 1.8V I2C"" Serial EEPROM

FEATURES

« Single supply with operation down to 1.8V
* Low power CMOS technology

- 1 mA active current typical

- 10 pA standby current typical at 5.5V

- 3 pA standby current typical at 1.8V

» Organized as a single block of 128 bytes (128 x 8)
or 256 bytes (256 x 8)

¢ 2-wire serial interface bus, 2C™ compatible
¢ Schmitt trigger, filtered inputs for noise suppres-
sion
¢ Output slope control to eliminate ground bounce
* 100 kHz (1.8V) and 400 kHz (5V) compatibility
» Self-timed write cycle (including auto-erase)
¢ Page-write buffer for up to 8 bytes
* 2 ms typical write cycle time for page-write
¢ Hardware write protect for entire memory
* Can be operated as a serial ROM
* ESD protection > 3,000V
* 1,000,000 ERASE/WRITE cycles guaranteed
¢ Data retention > 200 years
* 8-pin DIP or SOIC package
¢ Available for extended temperature ranges
- Commercial (C): 0°C to +70°C
- Industrial (I): -40°C to +85°C

DESCRIPTION

The Microchip Technology Inc. 24AA01 and 24AA02
are 1K bit and 2K bit Electrically Erasable PROMs. The
devices are organized as a single block of 128 x 8-bit
or 256 x 8-bit memory with a two wire serial interface.
Low-voltage design permits operation down to 1.8 volts
with standby and active currents of only 3 uA and 1 mA,
respectively. The 24AA01 and 24AA02 also have
page-write capability for up to 8 bytes of data. The
24AA01 and 24AAQ2 are available in the standard 8-
pin DIP and 8-pin surface mount SOIC packages.

12C is a trademark of Philips Corporation

PACKAGETYPES
PDIP
Ny
Ao[]1 8[]Vece
A1[]2 § 7[Jwp
m[js 2 s[JscL
N
Vss[ |4 5[ ]SDA
soic
Ao |1 8 Yvee
A2 § 7[owp
ptds  §  S[bsa
vss[_|4 5 t‘g SDA
BLOCK DIAGRAM

wpP
T '—'___—' HV GENERATOR

1o MEMORY L]
CONTROL -/ CONTROL |- Ef::%”
LOGIC LOGIC XDEC|—»
PAGE LATCHES
SDA SCL
vee (O0— SENSE AMP
vss [ RNV CONTROL
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1.0 ELECTRICAL other conditions above those indicated in the operational listings
of this specification is not implied. Exposure to maximum rating
CHARACTERISTICS conditions for extended periods may affect device reliability.
1.1 Maximum Ratings* TABLE 1-1:  PIN FUNCTION TABLE
vee 7.0V Name Function
All inputs and outputs w.r.t. Vss ................ -0.6V to Vcc +1.0V Vss Ground
Storage temperature ........... . .-65°C to +150°C .
Ambient temp. with power ap -65°C to +125°CC SDA Serial Address/Data/l/O
Soldering temperature of leads (10 seconds).............. +300°C SCL Serial Clock
ESD protection on all pins 24kV WP Write Protect Input
*Notice: Stresses above those listed under “Maximum ratings”
may cause permanent damage to the device. This is a stress rat- vee +1.8V to 5.5V Power Supply
ing only and functional operation of the device at those or any AQ, A1, A2 No Internal Connection
TABLE 1-2: DC CHARACTERISTICS
Vce = +1.8Vto +5.5V
Commercial (C):Tamb = 0°C to +70°C
Industrial (1): Tamb = -40°C to +85°C
Parameter Symbol Min Typ Max | Units Conditions
WP, SCL and SDA pins:
High level input voltage VIH .7Vce —_ —_ v
Low level input voltage ViL — - .3Vce \
Hysteresis of Schmitt trigger VHYS .05 VDD — — Vv (Note)
inputs loL=3.0mA,Vcc =1.8V
Low level output voltage VoL — — .40 \
Input leakage current L -10 _ 10 pA  [VIN=.1Vt0 5.5V
Output leakage current ILo -10 -— 10 pA  |VouT=.1Vto 5.5V
Pin capacitance CIN, —_ —_ 10 pF |Vcc =5.0V (Note 1)
(all inputs/outputs) Cout Tamb = 25°C, FLck = 1 MHz
Operating current Icc Write - — 3 mA | Vcc =5.5V, SCL = 400 kHz
—_ 0.5 —_ mA |Vcc =1.8V, SCL = 100 kHz
Icc Read —_ - 1 mA |Vcc =5.5V, SCL = 400 kHz
_ 0.05 - mA |Vcc =1.8V, SCL =100 kHz
Standby current lccs —_ - 100 MA |Vcc=5.5V,SDA=SCL =
—_— — 30 pA |Vce
— 3 — pA |Vcc=3.0V,SDA=SCL =
Vce
Vcc=1.8V,SDA=SCL =
Vcec
WP =Vss

Note:This parameter is periodically sampled and not 100% tested.

FIGURE 1-1: BUS TIMING START/STOP
: . VHYS ' :
— — e \
sec.—___ /| N /S fN—
' | THD:STA
TSU:STA| . Tsu:sTo

SDA

™S

START
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TABLE 1-3:  AC CHARACTERISTICS

Vcec=4.5-5.5V
Standard Mode
Parameter Symbol Fast Mode Units Remarks
Min Max Min Max

Clock frequency Fck — 100 — 400 kHz

Clock high time THIGH 4000 — 600 —_ ns

Clock low time TLow 4700 —_ 1300 — ns

SDA and SCL rise time TR -— 1000 —_ 300 ns [(Note 1)

SDA and SCL faii time TF — 300 _ 300 ns (Note 1)

START condition hold time | THD:STA 4000 — 600 — ns | After this period the first
clock pulse is generated

START condition setup Tsu:isTA | 4700 —_ 600 —_ ns | Only relevant for repeated

time START condition

Data input hold time THD:DAT 0 — 0 — ns |(Note 2)

Data input setup time TSU:DAT 250 — 100 - ns

STOP condition setup time | Tsu:STO 4000 — 600 —_ ns

Output valid from clock TAA — 3500 — 900 ns |(Note2)

Bus free time TBUF 4700 — 1300 —_ ns [ Time the bus must be free
before a new transmis-
sion can start

Output fall time from ViH ToF —_ 250 |20+0.1 250 ns |(Note 1), CB <100 pF

min to VIiL max Cs

Input filter spike suppres- Tsp _ 50 —_ 50 ns |[(Note 3)

sion (SDA and SCL pins)

Write cycle time TwWR — 10 —_ 10 ms | Byte or Page mode

Endurance — ™ — ™M — cycles |25°C, Vee = 5.5V, Block
Mode (Note 4)

Note 1: Not 100% tested. CB = total capacitance of one bus line in pF.
2: As a transmitter, the device must provide an internal minimum delay time to bridge the undefined region
(minimum 300 ns) of the falling edge of SCL to avoid unintended generation of START or STOP conditions.
3: The combined TSP and VHYS specifications are due to new Schmitt trigger inputs which provide improved
noise spike suppression. This eliminates the need for a Ti specification for standard operation.
4: This parameter is not tested but guaranteed by characterization. For endurance estimates in a specific
application, please consult the Total Endurance Model which can be obtained on our BBS or website.

FIGURE 1-2: BUS TIMING DATA
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20 FUNCTIONAL DESCRIPTION

The 24AA01/02 supports a bi directional 2-wire bus
and data transmission protocol. A device that sends
data onto the bus is defined as transmitter, and a
device receiving data as receiver. The bus has to be
controlled by a master device which generates the
serial clock (SCL), controls the bus access, and gener-
ates the START and STOP conditions, while the
24AA01/02 works as slave. Both, master and slave can
operate as transmitter or receiver but the master device
determines which mode is activated.

3.0 BUS CHARACTERISTICS

The following bus protocol has been defined:

* Data transfer may be initiated only when the bus
is not busy.

¢ During data transfer, the data line must remain
stable whenever the clock line is HIGH. Changes
in the data line while the clock line is HIGH will be
interpreted as a START or STOP condition.

Accordingly, the following bus conditions have been
defined (Figure 3-1).

3.1 Bus not Busy (A)
Both data and clock lines remain HIGH.
3.2 Start Data Tr B

A HIGH to LOW transition of the SDA line while the
clock (SCL) is HIGH determines a START condition.
All commands must be preceded by a START condi-
tion.

33 Stop Data Transfer (C)

A LOW to HIGH transition of the SDA line while the
clock (SCL) is HIGH determines a STOP condition. All
operations must be ended with a STOP condition.

3.4 Data Valid (D)

The state of the data line represents valid data when,
after a START condition, the data line is stable for the
duration of the HIGH period of the clock signal.

The data on the line must be changed during the LOW
period of the clock signal. There is one clock pulse per
bit of data.

Each data transfer is initiated with a START condition
and terminated with a STOP condition. The number of
the data bytes transferred between the START and
STOP conditions is determined by the master device
and is theoretically unlimited, although only the last 16
will be stored when doing a write operation. When an
overwrite does occur it will replace data in a first in first
out fashion.

3.5 Acknowledge

Each receiving device, when addressed, is obliged to
generate an acknowledge after the reception of each
byte. The master device must generate an extra clock
pulse which is associated with this acknowledge bit.

The device that acknowledges, has to pull down the
SDA line during the acknowledge clock pulse in such a
way that the SDA line is stable LOW during the HIGH
period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into
account. A master must signal an end of data to the
slave by not generating an acknowledge bit on the last
byte that has been clocked out of the slave. In this
case, the slave must leave the data line HIGH to enable
the master to generate the STOP condition.

FIGURE 3-1: DATATRANSFER SEQUENCE ON THE SERIAL BUS

DSCL () ®) (0) () © @A
MSCL / f
\ 4 A N X /
DSCL
or [ L ———
MSCL 77 /_
1 f
YT v
START ADDRESS OR DATA STOP
CONDITION ACKNOWLEDGE _ALLOWED CONDITION
VALID TO CHANGE
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3.6 Device Address

The 24AA01/02 are software-compatible with older
devices such as 24CO1A, 24C02A, 24L.CO01, and
241.C02. A single 24AA02 can be used in place of two
24L.CO1's, for example, without any modifications to
software. The “chip select” portion of the control byte
becomes a don't care.

After generating a START condition, the bus master
transmits the slave address consisting of a 4-bit device
code (1010) for the 24AA01/02, followed by three don't
care bits.

The eighth bit of slave address determines if the master
device wants to read or write to the 24AA01/02
(Figure 3-2).

The 24AA01/02 monitors the bus for its corresponding
slave address all the time. It generates an acknowl-
edge bit if the slave address was true and it is not in a
programming mode.

4.0 WRITE OPERATION
4.1 Byte Write

Following the start signal from the master, the device
code (4 bits), the don't care bits (3 bits), and the RAW
bit which is a logic low is placed onto the bus by the
master transmitter. This indicates to the addressed
slave receiver that a byte with a word address will fol-
low after it has generated an acknowledge bit during
the ninth clock cycle. Therefore the next byte transmit-
ted by the master is the word address and will be writ-
ten into the address pointer of the 24AA01/02. After
receiving another acknowledge signal from the
24AA01/02 the master device will transmit the data
word to be written into the addressed memory location.
The 24AA01/02 acknowledges again and the master
generates a stop condition. This initiates the internal
write cycle, and during this time the 24AA01/02 will not
generate acknowledge signals (Figure 4-1).

Operation Cé:::’rgl Chip Select RW 42 Page Write
The write control byte, word address and the first data
Read 1010 XXX 1 byte are transmitted to the 24AA01/02 in the same way
Write 1010 XXX 0 as in a byte write. But instead of generating a stop con-
dition the master transmits up to eight data bytes to the
FIGURE 3-2: CONTROL BYTE 24AA01/02 which are temporarily stored in the on-chip
ALLOCATION page buffer and will be written into the memory after the
START READWRITE mas!er has transmitted a stop condition. After the
receipt of each word, the three lower order address
| | pointer bits are internally incremented by one. The
| ‘ SLAVE ADDRESS |va| A I higher order five bits of the word address remains con-
I — ' I - stant. If the master should transmit more than eight
‘ words prior to generating the stop condition, the
address counter will roll over and the previously
received data will be overwritten. As with the byte write
1 0 1 0 X X X operation, once the stop condition is received an inter-
nal write cycle will begin (Figure 7-1).
X =Don't care
FIGURE 4-1: BYTE WRITE
§ s
BUS ACTIVITY ; CONTROL WORD ATA T
MASTER R BYTE ADDRESS D o
T A A A P
| T 1T 11 Fr 1T T 1T
SDA LINE S P
l | I | Y I
A A A
BUS ACTIVITY c [ [¢
K K K
FIGURE 4-2: PAGE WRITE
S
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5.0 ACKNOWLEDGE POLLING

Since the device will not acknowledge during a write
cycle, this can be used to determine when the cycle is
complete (this feature can be used to maximize bus
throughput). Once the stop condition for a write com-
mand has been issued from the master, the device ini-
tiates the internally timed write cycle. ACK polling can
be initiated immediately. This involves the master
sending a start condition followed by the control byte
for a write command (R/W = 0). If the device is still busy
with the write cycle, then no ACK will be returned. If the
cycle is complete, then the device will return the ACK
and the master can then proceed with the next read or
write command. See Figure 5-1 for flow diagram.

FIGURE 5-1: ACKNOWLEDGE POLLING
FLOW
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Write Command
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Initiate Write Cycle

!
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!
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¥

Did Device
Acknowledge
(ACK = 0)?

Next
Operation

6.0 WRITE PROTECTION

The 24AA01/02 can be used as a serial ROM when the
WP pin is connected to Vcc. Programming will be
inhibited and the entire memory will be write-protected.

7.0 READ OPERATION

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

71 Current Address Read

The 24AA01/02 contains an address counter that main-
tains the address of the last word accessed, internally
incremented by one. Therefore, if the previous access
(either a read or write operation) was to address n, the
next current address read operation would access data
from address n + 1. Upon receipt of the slave address
with RW bit set to one, the 24AA01/02 issues’ an
acknowledge and transmits the eight bit data word. The
master will not acknowledge the transfer but does gen-
erate a stop condition and the 24AA01/02 discontinues
transmission (Figure 7-1). ‘

7.2 Random Read

Random read operations allow the master to access
any memory location in a random manner. To perform
this type of read operation, first the word address must
be set. This is done by sending the word address to the
24AA01/02 as part of a write operation. After the word
address is sent, the master generates a start condition
following the acknowledge. This terminates the write
operation, but not before the internal address pointer is
set. Then the master issues the control byte again but
with the R/W bit set to a one. The 24AA01/02 will then
issue an acknowledge and transmits the eight bit data
word. The master will not acknowledge the transfer but
does generate a stop condition and the 24AA01/02 dis-
continues transmission (Figure 7-2).

7.3 Sequential Read

Sequential reads are initiated in the same way as aran-
dom read except that after the 24AA01/02 transmits the
first data byte, the master issues an acknowledge as
opposed to a stop condition in a random read. This
directs the 24AA01/02 to transmit the next sequentially
addressed 8-bit word (Figure 7-3).

To provide sequential reads the 24AA01/02 contains
an internal address pointer which is incremented by
one at the completion of each operation. This address
pointer allows the entire memory contents to be serially
read during one operation.

7.4 Noise Protection

The 24AA01/02 employs a Vcc threshold detector cir-
cuit which disables the internal erase/write logic if the
Vcc is below 1.5 volts at nominal conditions.

The SCL and SDA inputs have Schmitt trigger and filter
circuits which suppress noise spikes to assure proper
device operation even on a noisy bus.
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FIGURE 7-1: CURRENT ADDRESS READ
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FIGURE 7-2: RANDOM READ
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FIGURE 7-3: SEQUENTIAL READ
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8.0 PIN DESCRIPTIONS 8.3 WP

8.1 SDA Serial Address/Data Input/
Output

This is a bi-directional pin used to transfer addresses
and data into and data out of the device. It is an open
drain terminal, therefore the SDA bus requires a pullup
resistor to Vcc (typical 10KQ for 100 kHz, 2K for 400
kHz).

For normal data transfer SDA is allowed to change only
during SCL low. Changes during SCL high are
reserved for indicating the START and STOP condi-
tions.

8.2 SCL Serial Clock

This input is used to synchronize the data transfer from
and to the device.

This pin must be connected to either Vss or Vcc.

If tied to Vss, normal memory operation is enabled
(read/write the entire memory).

If tied to Vcc, WRITE operations are inhibited. The
entire memory will be write-protected. Read operations
are not affected.

This feature allows the user to use the 24AA01/02 as a
serial ROM when WP is enabled (tied to Vcc).

8.4 A0, A1, A2

These pins are not used by the 24AA01/02. They may
be left floating or tied to either Vss or Vcc.

© 1998 Microchip Technology Inc.
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24AA01/02 PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

24AA01/02 — /P
P = Plastic DIP (300 mil Body), 8-lead
Package: SN = Plastic SOIC (150 mil Body), 8-lead
SM = Plastic SOIC (207 mil Body), 8-lead
Temperature Blank = 0°C to +70°C
Range: I = -40°C to +85°C
24AA01 1.8V, 1K I2C Serial EEPROM
Device: 24AA01T 1.8V, 1K I2C Serial EEPROM (Tape and Reel)
) 24AA02 1.8V, 2K I°C Serial EEPROM
24AA02T 1.8V, 2K I2C Serial EEPROM (Tape and Reel)

les and Su rt

Data Sheets :

Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office

2. The Microchip Corporate Literature Center U.S. FAX: (602) 786-7277

3. The Microchip Worldwide Web Site (www.microchip.com)
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MIicRrocCHIP 24LC01 B/02 B

1K/2K 2.5V I>)C™ Serial EEPROM

FEATURES PACKAGETYPES
* Single supply with operation down to 2.5V
* Low power CMOS technology PDIP —

- 1 mA active current typical

- 10 pA standby current typical at 5.5V A0 L1 N 8 [ Jvee

- 5 pA standby current typical at 3.0V Al []2 P 7 WP
* Organized as a single block of 128 bytes (128 x 8) =1

or 256 bytes (256 x 8) A2[]3 2 e[]scL
¢ 2-wire serial interface bus, 2C™ compatible 5
¢ 100 kHz (2.5V) and 400kHz (5.0V) compatibility Vss [|4 5 [JSDA
» Self-timed write cycle (including auto-erase)
¢ Page-write buffer for up to 8 bytes
* 2 ms typical write cycle time for page-write soic
* Hardware write protect for entire memory
* Can be operated as a serial ROM ~
 ESD protection > 3,000V Ao 1 o 8 [Mvec
* 1,000,000 E/W cycles guaranteed &
* Data retention > 200 years Al 'j: 2 g 7 :j wp
* 8 pin DIP or SOIC package
* Available for temperature ranges AZE: 3 § 6 :t] SCL

- Commercial (C): 0°C to +70°C

- Industrial (|):( ) -40°C to  +85°C vssC 4 5 [1spa
DESCRIPTION
The Microchip Technology Inc. 24LCO1B and BLOCK DIAGRAM
24L.C02B are 1K bit and 2K bit Electrically Erasable
PROMSs. The devices are organized as a single block
of 128 x 8 bit or 256 x 8 bit memory with a two wire wp
serial interface. Low voltage design permits operation T
down to 2.5 volts with a standby and active currents of *
only 5 pA and 1 mA respectively. The 24LC01B and
241L.C02B also have page-write capability for up to 8 cor:/;)noq. s é‘fxﬁﬁ_. B Ef;:::ﬁ
bytes of data. The 24LC0O1B and 24LC02B are avail- Loaic Loaic XDEC r—
able in the standard 8-pin DIP and an 8-pin surface i PAGE LATCHES
mount SOIC package.

SDA SCL
vee O— SENSE AMP
Vss [ * R CONTROL
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1.0 ELECTRICAL CHARACTERISTICS TABLE 1-1:  PIN FUNCTION TABLE
1.1 Maximum Ratings* Name Function

vee - 7.0V Vss Ground

All inputs and outputs W.r.t. VSS ................ -0.6V to Vcc +1.0V SDA Serial Address/Data I/O
Storage temperature ................. .-65°C to +150°C SCL Serial Clock

Ambient temp. with power applied................. -65°C to +125°C WP Write Protect Input

Soldering temperature of leads (10 seconds)............. +300°C vece +2.5V to 5.5V Power Supply
ESD protection on all pins 24kv A0,A1,A2 |No Internal Connection

*Notice: Stresses above those listed under “Maximum ratings”
may cause permanent damage to the device. This is a stress rat-
ing only and functional operation of the device at those or any
other conditions above those indicated in the operational listings
of this specification is not implied. Exposure to maximum rating
conditions for extended periods may affect device reliability.

TABLE 1-1: DC CHARACTERISTICS

Vce = +2.5V to +5.5V Commercial (C): Tamb= 0°Cto+70°C
Industrial (I): Tamb =-40°C to +85°C

Parameter Symbol Min. Max. | Units Conditions
WP, SCL and SDA pins: VIH .7Vce \'
High level input voltage
Low level input voltage ViL .3Vce v
Hysteresis of Schmidt trigger inputs VHYS .05Vce —_ \ (Note)
Low level output voltage VoL 40 V  |loL=3.0mA,Vcc =25V
Input leakage current u -10 10 MA |VIN=.1Vt0 5.5V
Output leakage current ILo -10 10 umA | VouT=.1V to 5.5V
Pin capacitance (all inputs/outputs) CiN, — 10 pF |Vcc=5.0V (Note 1)
Cout Tamb = 25°C, FCLK = 1 MHz
Operating current lcc Write - 3 mA [Vcc =5.5V, SCL = 400 kHz
Icc Read — 1 mA
Standby current lccs —_ 30 pA  [Vecc=3.0V, SDA =SCL =Vce
100 #A |Vcc=5.5V, SDA=SCL=Vce
WP =Vss

Note:  This parameter is periodically sampled and not 100% tested.

FIGURE 1-1: BUS TIMING START/STOP
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TABLE 1-2:  AC CHARACTERISTICS

STANDARD | Vcc=4.5-5.5V
Parameter Symbol MODE FAST MODE Units Remarks
Min. Max. Min. Max.

Clock frequency FcLk — 100 —_ 400 kHz

Clock high time THIGH 4000 - 600 —_ ns

Clock low time TLow 4700 — 1300 —_ ns

SDA and SCL rise time TR — 1000 — 300 ns |[(Note 1)

SDA and SCL fall time TF — 300 - 300 ns |(Note 1)

START condition hold time THD:STA | 4000 - 600 -— ns | After this period the first
clock pulse is generated

START condition setup time TSu:sTA | 4700 —_ 600 —_ ns | Only relevant for repeated
START condition

Data input hold time THD:DAT 0 - 0 —_ ns | (Note 2)

Data input setup time TSU:DAT 250 - 100 —_ ns

STOP condition setup time Tsu:sTO | 4000 — 600 — ns

Output valid from clock TAA — 3500 —_ 900 ns [(Note 2)

Bus free time TBUF 4700 _ 1300 - ns |Time the bus must be free
before a new transmission
can start

Output fall time from ViH ToF - 250 | 20+0.1 | 250 ns |[(Note 1), CB <100 pF

minimum to ViL maximum CcB

Input filter spike suppression Tsp — 50 —_ 50 ns |(Note 3)

(SDA and SCL pins)

Write cycle time TWR - 10 - 10 ms | Byte or Page mode

Endurance -— M — M — | cycles |25°C, Vce = 5.0V, Block
Mode (Note 4)

Note 1: Not 100% tested. CB = total capacitance of one bus line in pF.
2: As atransmitter, the device must provide an internal minimum delay time to bridge the undefined region
(minimum 300 ns) of the falling edge of SCL to avoid unintended generation of START or STOP conditions.
3: The combined TsP and VHYs specifications are due to new Schmitt trigger inputs which provide improved
noise spike suppression. This eliminates the need for a Tl specification for standard operation.
4: This parameter is not tested but guaranteed by characterization. For endurance estimates in a specific appli-
cation, please consult the Total Endurance Model which can be obtained on our website.

FIGURE 1-2: BUS TIMING DATA
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2.0 FUNCTIONAL DESCRIPTION

The 24LC01B/02B supports a bi-directional two wire
bus and data transmission protocol. A device that
sends data onto the bus is defined as transmitter, and
a device receiving data as receiver. The bus has to be
controlled by a master device which generates the
serial clock (SCL), controls the bus access, and gener-
ates the START and STOP conditions, while the
24L.C01B/02B works as slave. Both master and slave
can operate as transmitter or receiver but the master
device determines which mode is activated.

3.0 BUS CHARACTERISTICS

The following bus protocol has been defined:
¢ Data transfer may be initiated only when the bus
is not busy.

During data transfer, the data line must remain
stable whenever the clock line is HIGH. Changes
in the data line while the clock line is HIGH will be
interpreted as a START or STOP condition.

Accordingly, the following bus conditions have been
defined (Figure 3-1).

3.1 Bus Not Busy (A)

Both data and clock lines remain HIGH.

3.2 Start Data Transfer (B)

A HIGH to LOW transition of the SDA line while the
clock (SCL) is HIGH determines a START condition.
All commands must be preceded by a START condi-
tion.

3.3 Stop Data Transfer (C)

A LOW to HIGH transition of the SDA line while the
clock (SCL) is HIGH determines a STOP condition. All
operations must be ended with a STOP condition.

34 Data Valid (D

The state of the data line represents valid data when,
after a START condition, the data line is stable for the
duration of the HIGH period of the clock signal.

The data on the line must be changed during the LOW
period of the clock signal. There is one clock pulse per
bit of data.

Each data transfer is initiated with a START condition
and terminated with a STOP condition. The number of
the data bytes transferred between the START and
STOP conditions is determined by the master device
and is theoretically unlimited, although only the last six-
teen will be stored when doing a write operation. When
an overwrite does occur it will replace data in a first in
first out fashion.

3.5 Acknowledge

Each receiving device, when addressed, is obliged to
generate an acknowledge after the reception of each
byte. The master device must generate an extra clock
pulse which is associated with this acknowledge bit.

The device that acknowledges has to pull down the
SDA line during the acknowledge clock pulse in such a
way that the SDA line is stable LOW during the HIGH
period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into
account. A master must signal an end of data to the
slave by not generating an acknowledge bit on the last
byte that has been clocked out of the slave. In this
case, the slave must leave the data line HIGH to enable
the master to generate the STOP condition.

FIGURE 3-1: DATA TRANSFER SEQUENCE ON THE SERIAL BUS
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3.6 Devide Address

The 24L.C01B/02B are software-compatible with older
devices such as 24CO01A, 24C02A, 24LCO1, and
241.C02. A single 24L.C02B can be used in place of two
24LCO1's, for example, without any modifications to
software. The “chip select” portion of the control byte
becomes a don't care.

After generating a START condition, the bus master
transmits the slave address consisting of a 4-bit device
code (1010) for the 24LC01B/02B, followed by three
don't care bits.

The eighth bit of slave address determines if the master
device wants to read or write to the 24LC01B/02B
(Figure 3-2).

The 24LCO01B/02B monitors the bus for its correspond-
ing slave address all the time. It generates an acknowl-
edge bit if the slave address was true and itis notin a
programming mode.

FIGURE 3-2: CONTROL BYTE
ALLOCATION

START READ/W\RI;I' E
T T T T T 1
} [ SLAVE ADDRESS | —IR/W A—|
1 1 1 | |
>
N

/
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X = Don't care

FIGURE 4-1: BYTEWRITE

4.0 WRITE OPERATION
4.1 Byte Write

Following the start signal from the master, the device
code (4 bits), the don't care bits (3 bits), and the R/W
bit which is a logic low is placed onto the bus by the
master transmitter. This indicates to the addressed
slave receiver that a byte with a word address will fol-
low after it has generated an acknowledge bit during
the ninth clock cycle. Therefore the next byte transmit-
ted by the master is the word address and will be writ-
ten into the address pointer of the 24LC01B/02B. After
receiving another acknowledge signal from the
241.C01B/02B the master device will transmit the data
word to be written into the addressed memory location.
The 24L.C01B/02B acknowledges again and the mas-
ter generates a stop condition. This initiates the inter-
nal write cycle, and during this time the 24LC01B/02B
will not generate acknowledge signals (Figure 4-1).

Operation ng:‘rzl s(::\;zt RIW 4.2 Page Write
The write control byte, word address and the first data
Read 1010 XXX 1 byte are transmitted to the 24LC01B/02B in the same
Write 1010 XXX 0 way as in a byte write. But instead of generating a stop

condition the master transmits up to eight data bytes to
the 24L.C01B/02B which are temporarily stored in the
on-chip page buffer and will be written into the memory
after the master has transmitted a stop condition. After
the receipt of each word, the three lower order address
pointer bits are internally incremented by one. The
higher order five bits of the word address remains con-
stant. If the master should transmit more than eight
words prior to generating the stop condition, the
address counter will roll over and the previously
received data will be overwritten. As with the byte write
operation, once the stop condition is received an inter-
nal write cycle will begin (Figure 4-2).

)
BUS ACTIVITY T CONTROL WORD S
MASTER 3 BYTE ADDRESS DATA g
T A A AN P
I [T 11 T T T T T
SDA LINE P
J | I T I
A A A
BUS ACTIVITY cK: g 2
FIGURE 4-2: PAGE WRITE
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5.0 ACKNOWLEDGE POLLING

Since the device will not acknowledge during a write
cycle, this can be used to determine when the cycle is
complete (this feature can be used to maximize bus
throughput). Once the stop condition for a write com-
mand has been issued from the master, the device ini-
tiates the internally timed write cycle. ACK polling can
be initiated immediately. This involves the master
sending a start condition followed by the control byte
for a write command (R/W = 0). If the device is still busy
with the write cycle, then no ACK will be returned. If the
cycle is complete, then the device will return the ACK
and the master can then proceed with the next read or
write command. See Figure 5-1 for flow diagram.

FIGURE 5-1: ACKNOWLEDGE POLLING
FLOW
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6.0 WRITE PROTECTION

The 24LC01B/02B can be used as a serial ROM when
the WP pin is connected to Vcc. Programming will be
inhibited and the entire memory will be write-protected.

7.0 READ OPERATION

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

741 Current Address Read

The 24LC01B/02B contains an address counter that
maintains the address of the last word accessed, inter-
nally incremented by one. Therefore, if the previous
access (either a read or write operation) was to
address n, the next current address read operation
would access data from address n + 1. Upon receipt of
the slave address with RW bit set to one, the
24LC01B/02B issues an acknowledge and transmits
the eight bit data word. The master will not acknowl-
edge the transfer but does generate a stop condition
and the 24LCO01B/02B discontinues transmission
(Figure 7-1).

7.2 Random Read

Random read operations allow the master to access
any memory location in a random manner. To perform
this type of read operation, first the word address must
be set. This is done by sending the word address to the
24L.C01B/02B as part of a write operation. After the
word address is sent, the master generates a start con-
dition following the acknowledge. This terminates the
write operation, but not before the internal address
pointer is set. Then the master issues the control byte
again but with the R/W bit set to a one. The 24LCO1B/
02B will then issue an acknowledge and transmits the
eight bit data word. The master will not acknowledge
the transfer but does generate a stop condition and the
24L.C01B/02B discontinues transmission (Figure 7-2).

7.3 Sequential Read

Sequential reads are initiated in the same way as aran-
dom read except that after the 24LC01B/02B transmits
the first data byte, the master issues an acknowledge
as opposed to a stop condition in a random read. This
directs the 24LC01B/02B to transmit the next sequen-
tially addressed 8-bit word (Figure 7-3).

To provide sequential reads the 24LC01B/02B con-
tains an internal address pointer which is incremented
by one at the completion of each operation. This
address pointer allows the entire memory contents to
be serially read during one operation.

7.4 Noise Protection

The 24LC01B/02B employs a Vcc threshold detector
circuit which disables the internal erase/write logic if the
Vcc is below 1.5 volts at nominal conditions.

The SCL and SDA inputs have Schmitt trigger and filter
circuits which suppress noise spikes to assure proper
device operation even on a noisy bus.
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FIGURE 7-1: CURRENT ADDRESS READ
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FIGURE 7-2: RANDOM READ
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FIGURE 7-3: SEQUENTIAL READ

BUS ACTIVITY CONTROL DATA n
MASTER BYTE

DATA n+1

s
DATAN +2 DATAN+X &
P

P —

oA L ,____lllll'.lﬁlll'.iillili.....,. fmliliillillﬂ

BUS ACTIVITY

xO>

C
K

K

8.0 PIN DESCRIPTIONS

8.1 SDA Serial Address/Data Input/
Output

This is a bi-directional pin used to transfer addresses
and data into and data out of the device. It is an open
drain terminal, therefore the SDA bus requires a pull-up
resistor to Vcc (typical 10KQ for 100 kHz, 2 KQ for
400 kHz).

For normal data transfer SDA is allowed to change only
during SCL low. Changes during SCL high are
reserved for indicating the START and STOP condi-
tions.

8.2 SCL Serial Clock

This input is used to synchronize the data transfer from
and to the device.

8.3 wpP

This pin must be connected to either Vss or Vcc.

If tied to Vss, normal memory operation is enabled
(read/write the entire memory).

If tied to Vcc, WRITE operations are inhibited. The
entire memory will be write-protected. Read operations
are not affected.

This feature allows the user to use the 24L.C01B/02B
as a serial ROM when WP is enabled (tied to Vcc).

8.4 A0, A1, A2

These pins are not used by the 24LC01B/02B. They
may be left floating or tied to either Vss or Vcc.

© 1998 Microchip Technology Inc.
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To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office..

24LC01B/02B — P

l P = Plastic DIP (300 mil Body), 8-lead

Package: SN = Plastic SOIC (150 mil Body), 8-lead
SM = Plastic SOIC (207 mil Body), 8-lead

Temperature Blank = 0°Cto +70°C
Range: I = -40°C to +85°C

24LC01B 1K I’C Serial EEPROM

24LCO1BT 1K I2C Serial EEPROM (Tape and Reel)
24LC02B 2K I2C Serial EEPROM

24LCO2BT 2K I2C Serial EEPROM (Tape and Reel)

Device:

Sales and Support

Data Sheets

Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office

2. The Microchip Corporate Literature Center U.S. FAX: (602) 786-7277

3. The Microchip Worldwide Web Site (www.microchip.com)
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24C01SC/02SC

1K/2K 5.0V I2C " Serial EEPROM:s for Smart Cards

FEATURES

* ISO Standard 7816 pad locations

Low power CMOS technology

- 1 mA active current typical

- 10 pA standby current typical at 5.5V
Organized as a single block of 128 bytes (128 x 8)
or 256 bytes (256 x 8)

2-wire serial interface bus, I?°C™ compatible
100 kHz and 400 kHz compatibility
Self-timed write cycle (including auto-erase)
Page-write buffer for up to 8 bytes

2 ms typical write cycle time for page-write
ESD protection > 4 kV

1,000,000 E/W cycles guaranteed

Data retention > 200 years

Available for extended temperature ranges

e e o o o o o o o

DIE LAYOUT

Vss

DC

a

SDA |O

O\ vec

SCL

BLOCK DIAGRAM

’————’ HV GENERATOR

- Commercial (C): 0°C to +70°C 1o MEMORY > EePROM
CONTROL |« CONTROL|—»| ARRAY
DESCRIPTION Locic Lodic | |X08e
[5 (J_-| i PAGE LATCHES
The Microchip Technology Inc. 24C01SC and
24C02SC are 1K-bit and 2K-bit Electrically Erasable SDA SCL
PROMs with bondpad positions optimized for smart YDEC
card applications. The devices are organized as a sin-
gle block of 128 x 8-bit or 256 x 8-bit memory with a Vee O— SENSE AMP
two-wire serial interface. The 24C01SC and 24C02SC Vss [ "] _RW coNTROL

also have page-write capability for up to 8 bytes of data.

12C is a trademark of Philips Corporation.
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1.0 ELECTRICAL CHARACTERISTICS
11 Maximum Ratings*

vece . ; 7.0V
All inputs and outputs w.r.t.Vss .... .-0.6V to Vcc +1.0V

Storage temperature .. .-65°C to +150°C
Ambient temp. with power applie -65°Cto +125°C
ESD protection on all pads 24 kV

*Notice: Stresses above those listed under “Maximum ratings”
may cause permanent damage to the device. This is a stress rat-
ing only and functional operation of the device at those or any
other conditions above those indicated in the operational listings
of this specification is not implied. Exposure to maximum rating
conditions for extended periods may affect device reliability.

TABLE 1-1: PAD FUNCTION TABLE
Name Function
Vss Ground
SDA Serial Address/Data I/O
SCL Serial Clock
Vce +4.5V to 5.5V Power Supply
DC Don't connect

TABLE 1-2: DC CHARACTERISTICS
Vce = +4.5V to +5.5V Commercial (C): Tamb= 0°Cto+70°C
Parameter Symbol Min. Max. | Units Conditions
SCL and SDA pads:
High level input voltage ViH .7Vce — —_
Low level input voltage ViL -— .3Vce \"
Hysteresis of Schmidt trigger inputs VHYS .05Vce —_ V | (Note)
Low level output voltage VoL — 40 V_ |loL=3.0 mA, Vcc = 4.5V
Input leakage current (SCL) u -10 10 pA |VIN=.1Vto 5.5V
Output leakage current (SDA) ILo -10 10 pA  |Vour=.1Vto 5.5V
Pin capacitance (all inputs/outputs) CIN, —_ 10 pF |Vcec=5.0V (Note 1)
Cout Tamb = 25°C, FCLK = 1 MHz
Operating current lcc Write — 3 mA [Vcc=5.5V
Icc Read — 1 mA |Vce = 5.5V, SCL = 400 KHz
Standby current Iccs — 100 pA |Vcec=5.5V, SDA = SCL =Vce
Note:  This parameter is periodically sampled and not 100% tested.
FIGURE 1-1: BUSTIMING START/STOP
. VHYS . .
— " X AT 1S { \ 7i
set —/ | 0 | e foN Lo
' THD:STA i '
Tsu:STA : ' Tsu:sTO - '
AL / Z N
. ; 1f , :
START STOP
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TABLE 1-3:  AC CHARACTERISTICS

Parameter Symbol Min. Max. Units Remarks

Clock frequency FclK — 400 kHz

Clock high time THIGH 600 — ns

Clock low time TLOW 1300 — ns

SDA and SCL rise time TR — 300 ns (Note 1)

SDA and SCL fall time TF — 300 ns (Note 1)

START condition hold time THD:STA 600 — ns After this period the first clock
pulse is generated

START condition setup time TSU:STA 600 — ns Only relevant for repeated
START condition

Data input hold time THD:DAT 0 — ns (Note 2)

Data input setup time TSU:DAT 100 — ns

STOP condition setup time TSU:STO 600 — ns

Output valid from clock TAA —_ 900 ns (Note 2)

Bus free time TBUF 1300 —_ ns Time the bus must be free
before a new transmission can
start

Output fall time from VIH ToF 20 +0.1 250 ns (Note 1), CB <100 pF

minimum to VIL maximum CB

Input filter spike suppression TsP —_ 50 ns (Note 3)

(SDA and SCL pins) )

Write cycle time TWR — 10 ms Byte or Page mode

Endurance _— 1M - cycles |25°C, Vce = 5V, Block Mode
(Note 4)

Note 1: Not 100% tested. CB = total capacitance of one bus line in pF.
2. As a transmitter, the device must provide an internal minimum delay time to bridge the undefined region
(minimum 300 ns) of the falling edge of SCL to avoid unintended generation of START or STOP conditions.
3: The combined Tsp and VHYS specifications are due to new Schmitt trigger inputs which provide improved
noise spike suppression. This eliminates the need for a T| specification for standard operation.
4: This parameter is not tested but guaranteed by characterization. For endurance estimates in a specific appli-
cation, please consult the Total Endurance Model which can be obtained on our website.

FIGURE 1-2: BUS TIMING DATA

TF TR
THIGH
TLow l
q&
sc. 1 @ @~ /1 o~
Tsu:sT,
A= THD:DAT TSU:DAT Tsu:sTO —
THD:STA
SDA - -
IN Tsp
THD:STA [
TAA TBUF

SDA
ouT
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2.0 FUNCTIONAL DESCRIPTION

The 24C01SC/02SC supports a bi-directional two-wire
bus and data transmission protocol. A device that
sends data onto the bus is defined as transmitter, and
a device receiving data as receiver. The bus has to be
controlled by a master device which generates the
serial clock (SCL), controls the bus access, and gener-
ates the START and STOP conditions, while the
24C01SC/02SC works as slave. Both master and slave
can operate as transmitter or receiver, but the master
device determines which mode is activated.

3.0 BUS CHARACTERISTICS

The following bus protocol has been defined:

» Data transfer may be initiated only when the bus
is not busy.

During data transfer, the data line must remain
stable whenever the clock line is HIGH. Changes
in the data line while the clock line is HIGH will be
interpreted as a START or STOP condition.

Accordingly, the following bus conditions have been
defined (Figure 3-1).

3.1 Bus not Busy (A)
Both data and clock lines remain HIGH.

3.2 Start Data Transfer (B

A HIGH to LOW transition of the SDA line while the
clock (SCL) is HIGH determines a START condition. All
commands must be preceded by a START condition.

3.3 Stop Data Transfer (C)

A LOW to HIGH transition of the SDA line while the
clock (SCL) is HIGH determines a STOP condition. All
operations must be ended with a STOP condition.

3.4 Data Valid (D)

The state of the data line represents valid data when,
after a START condition, the data line is stable for the
duration of the HIGH period of the clock signal.

The data on the line must be changed during the LOW
period of the clock signal. There is one clock pulse per
bit of data.

Each data transfer is initiated with a START condition
and terminated with a STOP condition. The number of
the data bytes transferred between the START and
STOP conditions is determined by the master device
and is theoretically unlimited, although only the last 16
will be stored when doing a write operation. When an
overwrite does occur, it will replace data in a first in first
out fashion.

3.5 Acknowledge

Each receiving device, when addressed, is obliged to
generate an acknowledge after the reception of each
byte. The master device must generate an extra clock
pulse which is associated with this acknowledge bit.

ramm ycle

The device that acknowledges has to pull down the
SDA line during the acknowledge clock pulse in such a
way that the SDA line is stable LOW during the HIGH
period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into
account. A master must signal an end of data to the
slave by not generating an acknowledge bit on the last
byte that has been clocked out of the slave. In this case,
the slave must leave the data line HIGH to enable the
master to generate the STOP condition.

FIGURE 3-1: DATA TRANSFER SEQUENCE ON THE SERIAL BUS

® ® (D) O © @
scL /A /——//———\
\ 4 * 4 A /
SDA ‘_\ { f /‘__
—7 f
Y Y Y
START ADDRESS OR DATA STOP
CONDITION ACKNOWLEDGE ALLOWED CONDITION
VALID TO CHANGE
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4.0 BUS CHARACTERISTICS
4.1 Slave Address

After generating a START condition, the bus master
transmits the slave address consisting of a 4-bit device
code (1010) for the 24C01SC/02SC, followed by three
don't care bits.

The eighth bit of slave address determines if the master
device wants to read or write to the 24C01SC/02SC
(Figure 4-1).

The 24C01SC/02SC monitors the bus for its corre-
sponding slave address all the time. It generates an
acknowledge bit if the slave address was true, and it is
not in a programming mode.

. Control Chip
Operation Code Select RW
Read 1010 XXX 1
Write 1010 XXX 0
FIGURE 4-1: CONTROL BYTE
ALLOCATION
START READNV\RI\TE
T T T T T T ]
ERRTT RN
/ AN

1 0 1 0 X X X

X = Don't care

FIGURE 5-1: BYTE WRITE

5.0 WRITE OPERATION
5.1 Byte Write

Following the start signal from the master, the device
code (4 bits), the don't care bits (3 bits), and the RAW
bit, which is a logic low, is placed onto the bus by the
master transmitter. This indicates to the addressed
slave receiver that a byte with a word address will follow
after it has generated an acknowledge bit during the
ninth clock cycle. Therefore, the next byte transmitted
by the master is the word address and will be written
into the address pointer of the 24C01SC/02SC. After
receiving another acknowledge signal from the
24C01SC/02SC, the master device will transmit the
data word to be written into the addressed memory
location. The 24C01SC/02SC acknowledges again and
the master generates a stop condition. This initiates the
internal write cycle, and during this time the
24C01SC/02SC will not generate acknowledge signals
(Figure 5-1).

5.2 Page Write

The write control byte, word address, and the first data
byte are transmitted to the 24C01SC/02SC in the same
way as in a byte write. But instead of generating a stop
condition, the master transmits up to eight data bytes to
the 24C01SC/02SC, which are temporarily stored in
the on-chip page buffer and will be written into the
memory after the master has transmitted a stop condi-
tion. After the receipt of each word, the three lower
order address pointer bits are internally incremented by
one. The higher order five bits of the word address
remains constant. If the master should transmit more
than eight words prior to generating the stop condition,
the address counter will roll over and the previously
received data will be overwritten. As with the byte write
operation, once the stop condition is received an inter-
nal write cycle will begin (Figure 5-2).

S
BUS ACTIVITY T
MASTER /F\t CoB":/.I"I'REOL A[‘;\I/DORRE%S DATA i
T A A P
[ T T T T T T T
SDALINE s p
[ [ . I I
A A A
BUS ACTIVITY c o} c
K K K
FIGURE 5-2: PAGE WRITE
BUS ACTIVITY $ CONTROL S
MASTER WORD
A BYTE ADDRESS (n) DATAn DATAN + 1 DATAN+7
T P
TTT T
SDA LINE |_|"|7_|"\_|'T‘| | TrT1r 17T TT | " TTTT I R 7T | H
l | | T O O | I e | NN L LT
¢ ¢ ¢ S ¢
BUS ACTIVITY P p P K p
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6.0 ACKNOWLEDGE POLLING

Since the device will not acknowledge during a write
cycle, this can be used to determine when the cycle is
complete (this feature can be used to maximize bus
throughput). Once the stop condition for a write com-
mand has been issued from the master, the device ini-
tiates the internally timed write cycle. ACK polling can
be initiated immediately. This involves the master send-
ing a start condition followed by the control byte for a
write command (R/W = 0). If the device is still busy with
the write cycle, then NO ACK will be returned. If the
cycle is complete, then the device will return the ACK,
and the master can then proceed with the next read or
write command. See Figure 6-1 for flow diagram.

FIGURE 6-1: ACKNOWLEDGE POLLING
FLOW

Send
Write Command

|

Send Stop
Condition to
Initiate Write Cycle

'

Send Start

v

Send Control Byte
with RW =0

Did Device
Acknowledge

Next
Operation

7.0 READ OPERATION

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

71 Current Address Read

The 24C01SC/02SC contains an address counter that
maintains the address of the last word accessed, inter-
nally incremented by one. Therefore, if the previous
access (either a read or write operation) was to
address n, the next current address read operation
would access data from address n + 1. Upon receipt of
the slave address with R/W bit set to one, the
24C01SC/02SC issues an acknowledge and transmits
the 8-bit data word. The master will not acknowledge
the transfer but does generate a stop condition and the
24C01SC/02SC discontinues transmission
(Figure 7-1).

7.2 Random Read

Random read operations allow the master to access
any memory location in a random manner. To perform
this type of read operation, first the word address must
be set. This is done by sending the word address to the
24C01SC/02SC as part of a write operation. After the
word address is sent, the master generates a start con-
dition following the acknowledge. This terminates the
write operation, but not before the internal address
pointer is set. Then, the master issues the control byte
again but with the R/W bit set to a one. The
24C01SC/02SC will then issue an acknowledge and
transmits the 8-bit data word. The master will not
acknowledge the transfer but does generate a stop
condition and the 24C01SC/02SC discontinues trans-
mission (Figure 7-2).

DS21170B-page 3-42

© 1998 Microchip Technology Inc.



24C01SC/02SC

73 Sequential Read

Sequential reads are initiated in the same way as a ran-
dom read except that after the 24C01SC/02SC trans-
mits the first data byte, the master issues an
acknowledge as opposed to a stop condition in a ran-
dom read. This directs the 24C01SC/02SC to transmit
the next sequentially addressed 8-bit word
(Figure 7-3).

To provide sequential reads the 24C01SC/02SC con-
tains an internal address pointer which is incremented
by one at the completion of each operation. This
address pointer allows the entire memory contents to
be serially read during one operation.

7.4 Noise Protection

The 24C01SC/02SC employs a Vcc threshold detector
circuit which disables the internal erase/write logic if
the Vcc is below 1.5 volts at nominal conditions.

The SCL and SDA inputs have Schmitt trigger and filter
circuits which suppress noise spikes to assure proper
device operation even on a noisy bus.

FIGURE 7-1: CURRENT ADDRESS READ
s
BUS ACTIVITY T CONTROL S
MASTER A BYTE DATA n o
T N A P
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A
c
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FIGURE 7-2: RANDOM READ
s s
BUS ACTIVITY A  CONTROL WORD x CONTROL $
MASTER R BYTE ADDRESS (n) g BYTE DATAn o
T T P
TTTTT17TT TTTTTTT
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N
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A
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FIGURE 7-3: SEQUENTIAL READ
s
BUSACTVITY CONTAOL  DAAN DATA+ DATA N + 2 DATA N + X g
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8.0 PAD DESCRIPTIONS
8.1 SDA Serial Address/Data Input/Output

This is a bi-directional pad used to transfer addresses
and data into and data out of the device. It is an open
drain terminal, therefore the SDA bus requires a pull-up
resistor to Vcc (typical 10KQ for 100 kHz, 2 KQ for
400 kHz).

For normal data transfer SDA is allowed to change only
during SCL low. Changes during SCL high are
reserved for indicating the START and STOP condi-
tions.

8.2 SCL Serial Clock

This input is used to synchronize the data transfer from
and to the device.

8.3 DC Don’t Connect

This pad is used for test purposes and should not be
bonded out. It is pulled down to Vss through an internal
resistor.

9.0 DIE CHARACTERISTICS

Figure 9-1 shows the die layout of the 24C01SC/02SC,
including .bondpad positions. Table 9-1 shows the
actual coordinates of the bondpad midpoints with
respect to the center of the die.

FIGURE 9-1: DIE LAYOUT
DIP
vss | []
0] vee
SDA |0
bc |0 O |sCL
TABLE 9-1: BONDPAD COORDINATES
Pad Midpoint, Pad Midpoint,
Pad Name X dir. Y dir.
Vss -495.000 749.130
SDA -605.875 -271.875
SCL 479.875 -746.625
Vvce 605.875 -261.375

Note 1: Dimensions are in microns.
2: Center of die is at the 0,0 point.
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NOTES:
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24C01SC/02SC Product Identification Syst
To order or to obtain information (e.g., on pricing or delivery), please use the listed part numbers, and refer to the factory or the listed

sales offices.
Die Thickness Blank =11 mils
08 =8 mils

Other die thicknesses available, please

24co1sc/o2sC — /S

consult factory.
Package: S =Die in Wafer Pak
W = Wafer
WF = Sawed Wafer on Frame
Temperature Blank =0°C to +70°C
Range:
Device: 24C01SC 1K 12C ISO Smart Card die

24C02SC 2K 12C ISO Smart Card die

Sales and Support

Data Sheets

Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office

2. The Microchip Corporate Literature Center U.S. FAX: (602) 786-7277

3. The Microchip Worldwide Web Site (www.microchip.com)
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1K/2K Software Addressable I?C"" Serial EEPROM

PRODUCT OFFERING PACKAGE TYPES
Device Array Voitage | SoftwareWrite POIP
Size Range Protection Y
- - Nc [ 8[ ] Vee
24LCS61 | 1Kbits | 2.5V-5.5V | Entire Array o
24LCS62 | 2K bits | 2.5V-5.5V Lower Half Nc ]2 g 7[INC
n
FEATURES Bs[js 2 s[]sa
N
* Low power CMOS technology Vss |4 5[ ]sDA
- 1 mA active current typical
- 10 pA standby current typical at 5.5V
* Software addressability allows up to 255 devices soic
on the same bus
1 8
* 2.wire serial interface bus, 12C compatible N [ 'e 3 = Vee
* Automatic bus arbitration Ne[H2 g ThRanwne
* Wakes up to control code 0110 2 5 scL
* General purpose output pin can be used to enable €08 E": 8 § :b
other circuitry vss {4 5f0 sDA
¢ 100 kHz and 400 kHz compatibility
* Page-write buffer for up to 16 bytes TSSOP
* 10 ms max write cycle time for byte or page write
* 1,000,000 erase/write cycles guaranteed 1 Y 8
« 8-pin PDIP, SOIC or TSSOP packages NCeH » o £ ; z Vee
e Temperature ranges supported: _'igz 3 ] 60 :g
. ED: - L
-1 r : -40° ° S
ndustrial (1) 40°C to +85°C vssrl4 3 5 [ sDA
DESCRIPTION
The Microchip Technology Inc. 24LCS61/62 is a 1K/2K BLOCK DIAGRAM
bit Serial EEPROM developed for applications that
require many devices on the same bus but do not have EDS
the 1/0 pins required to address each one individually.
These devices contain an 8 bit address register that is L—§]
set upon power-up and allows the connection of up to /O M
255 devices on the same bus. When the process of Control || Cg,ﬂ',‘f’(,’,y* ™ E%‘:g?”
assigning ID values to each device is in progress, the Logic Logic | | XDEC|
device will automatically handle bus arbitration if more _
than one device is operating on the bus. In addition, an t é
external open drain output pin is available that can be O
used to enable other circuitry associated with each indi- SDA sCL
vidual system. Low current design permits operation
with typical standby and active currents of only 10 pA vee[—s
and 1 mA respectively. The device has a page-write Vs
capability for up to 16 bytes of data. The device is avail- L B A oL
able in the standard 8-pin PDIP, SOIC (150 mil), and
TSSOP packages.

12C is a trademark of Philips Corporation.
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1.0 ELECTRICAL
CHARACTERISTICS

11 Maximum Ratings*

VCC..ictiiiriinnciniiinniecnnecsisssessscssessssesssessasssessssessnenns 7.0V

All inputs and outputs w.r.t. Vss......-0.6V to Vcc +1.0V

Storage temperature .........ccccoevueecnneee -65°C to +150°C

Ambient temp. with power applied......-65°C to +125°C
Soldering temperature of leads (10 seconds) .. +300°C
ESD protection on all pins ..........ccecceveereerervernnncs >4 kV

*Notice: Stresses above those listed under “Maximum ratings” may
cause permanent damage to the device. This is a stress rating only and
functional operation of the device at those or any other conditions
above those indicated in the operational listings of this specification is
not implied. Exposure to maximum rating conditions for extended peri-
ods may affect device reliability.

TABLE 1-2: DC CHARACTERISTICS

TABLE 1-1: PIN FUNCTION TABLE

Name Function

Vss Ground

SDA Serial Data

SCL Serial Clock

Vece +2.5V to 5.5V Power Supply
NC No Internal Connection

EDS External Device Select Output

All parameters apply across the speci-

Vce = +2.5V to +5.5V

fied operating ranges unless otherwise | Industrial (1): Tamb = -40°C to +85°C
noted.
Parameter Symbol Min. Max. Units Conditions
SCL and SDA pins:
High level input voltage ViH 0.7 Vee v
Low level input voltage ViL .3Vce \
Hysteresis of Schmitt trigger inputs VHYS 0.05 Vce - \'
Low level output voltage VoL 40 \ loL= 12 mA, Vcc = 4.5V
(SDA and EDS pins) loL=8mA,Vcc =25V
Input leakage current [[] -10 10 LA | VIN=Vss orVcc
Output leakage current ILo -10 10 HA | VouT =Vss orVce
Pin capacitance (all inputs/outputs) CiIN, - 10 pF | Vce = 5.0V (Note)
Cout Tamb = 25°C, f =1 MHz
Operating current lcc Write —_ 4 mA |Vcec=5.5V
lcc Read —_ 1 mA |Vcc =5.5V, SCL = 400 kHz
Standby current Iccs — 50 MA |Vcc=5.5V, SDA=SCL =Vcec
EDS =Vce

Note: This parameter is periodically sampled and not 100% tested.
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TABLE 1-3:  AC CHARACTERISTICS

All parameters apply across the specified . | Vec = +2.5V to 5.5V
operating ranges unless otherwise noted. Industrial (l): Tamb = -40°C to +85°C
vce =2.5V -5.5V | Vee = 4.5V - 5.5V
Parameter Symbol | STD MODE FAST MODE | ypits Remarks
Min. Max. Min. Max.

Clock frequency FCLK —_ 100 —_ 400 kHz

Clock high time THIGH 4000 -— 600 —_ ns

Clock low time TLow 4700 - 1300 — ns

SDA and SCL rise time TR — 1000 — 300 ns | From ViLto ViH (Note 1)

SDA and SCL fall time TF — 300 — 300 ns | From ViLto VIH (Note 1)

START condition hold time | THD:STA | 4000 -_— 600 - ns | After this period the first
clock pulse is generated

START condition setup time | Tsu:STA | 4700 — 600 — ns | Only relevant for repeated
START condition

Data input hold time THD:DAT 0 — 0 - ns | (Note 2)

Data input setup time TSu:DAT | 250 —_ 100 — ns

STOP condition setup time | Tsu:sTo | 4000 —_ 600 — ns

Output valid from clock TAA — 3500 — 900 ns | (Note 2)

Bus free time TBUF 4700 —_ 1300 —_ ns | Time the bus must be free
before a new transmission
can start

Output fall time ToF — 250 20 +0.1 250 ns |(Note 1), Cg< 100 pF

(from 0.7 Vcc to 0.3 Vcce) Cg

Input filter spike suppression| TspP — 50 —_— 50 ns |(Notes 1,3)

(SDA and SCL pins)

Write cycle time Twe _ 10 - 10 ms | Byte or Page mode

Endurance ™M —_ M —_ cycles | 25°C, Vcc = 5.0V, Block
Mode (Note 4)

Note 1: Not 100% tested. Cg = total capacitance of one bus line in pF.
2: As atransmitter, the device must provide an internal minimum delay time to bridge the undefined region
(minimum 300 ns) of the falling edge of SCL to avoid unintended generation of START or STOP conditions.
3: The combined TsP and VHYs specifications are due to Schmitt trigger inputs which provide improved noise
spike suppression. This eliminates the need for a Tl specification for standard operation.
4: This parameter is not tested but guaranteed by characterization. For endurance estimates in a specific
application, please consult the Total Endurance Model which can be obtained on our website.

FIGURE 1-1: BUSTIMING DATA

THIGH
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TLOW THD:DAT fe—| TSU:DAT

SDA
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SDA
out

——
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2.0 PIN DESCRIPTIONS
21 DA (Seri t

This is a bi-directional pin used to transfer addresses
and data into and data out of the device. It is an open
drain terminal, therefore the SDA bus requires a pull-up
resistor to Vcc (typical 10 kQ for 100 kHz, 2 kQ for
400 kHz).

For normal data transfer SDA is allowed to change only
during SCL low. Changes during SCL high are
reserved for indicating the START and STOP condi-
tions. The SDA pin has Schmitt trigger and filter circuits
which suppress noise spikes to assure proper device
operation even on a noisy bus

2.2 SCL (Serial Clock)

This input is used to synchronize the data transfer from
and to the device. The SCL pin has Schmitt trigger and
filter circuits which suppress noise spikes to assure
proper device operation even on a noisy bus.

23 EDS (External Device Select)

The External Device Select (EDS) pin is an open drain
output that is controlled by using the OE bit in the con-
trol byte. It can be used to enable other circuitry when
the device is selected. A pull-up resistor must be added
to this pin for proper operation. This pin should not be
pulled up to a voltage higher than Vcc+1V. See
Section 9.0 for more details.

3.0 BUS CHARACTERISTICS

The following bus protocol has been defined:

* Data transfer may be initiated only when the bus
is not busy.

During data transfer, the data line must remain
stable whenever the clock line is HIGH. Changes
in the data line while the clock line is HIGH will be
interpreted as a START or STOP condition.

Accordingly, the following bus conditions have been
defined (Figure 3-1).

3.1 Bus not Busy (A

Both data and clock lines remain HIGH.

3.2 Start Data Transfer (B)

A HIGH to LOW transition of the SDA line while the
clock (SCL) is HIGH determines a START condition. All
commands must be preceded by a START condition.

3.3 Stop Data Transfer (C)

A LOW to HIGH transition of the SDA line while the
clock (SCL) is HIGH determines a STOP condition. All
operations must be ended with a STOP condition.

34 Data Valid (D)

The state of the data line represents valid data when,
after a START condition, the data line is stable for the
duration of the HIGH period of the clock signal.

The data on the line must be changed during the LOW
period of the clock signal. There is one bit of data per
clock pulse.

Each data transfer is initiated with a START condition
and terminated with a STOP condition. The number of
data bytes transferred between the START and STOP
conditions is determined by the master device and is
theoretically unlimited, although only the last sixteen
will be stored when doing a write operation. When an
overwrite does occur it will replace data in a first in first
out fashion.

FIGURE 3-1: DATATRANSFER SEQUENCE ON THE SERIAL BUS
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VALID TO CHANGE
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3.5 Acknowledge

Each receiving device, when addressed, is required to
generate an acknowledge after the reception of each
byte. The master device must generate an extra clock
pulse which is associated with this acknowledge bit.

FIGURE 3-2: ACKNOWLEDGE TIMING

The device that acknowledges has to pull down the
SDA line during the acknowledge clock pulse in such a
way that the SDA line is stable LOW during the HIGH
period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into
account. A master must signal an end of data to the
slave by not generating an acknowledge bit on the last
byte that has been clocked out of the slave. In this
case, the slave must leave the data line HIGH to enable
the master to generate the STOP condition (Figure 3-
2).

Acknowledge
Bit
SCL
s T
SDA Da )
, A
Transmitter must release the SDA line at this point l Receiver must release the SDA line at this point

allowing the Receiver to pull the SDA line low to
acknowledge the previous eight bits of data.

so the Transmitter can continue sending data.
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4.0 FUNCTIONAL DESCRIPTION

The 24LCS61/62 supports a bi-directional 2-wire bus
and data transmission protocol compatible with the I2C
protocol. The device is configured to reside on a com-
mon IC bus with up to 255 total 24LCS61/62 devices
on the bus. Each device has a unique serial number
assigned to it when delivered from the factory. In an
actual system, this serial number will be used to assign
a separate 8-bit ID byte to each device in the system.
After an ID byte is assigned to each device in the sys-
tem, standard read and write commands can be sent to
each device individually.

4.1 Device Serial Number

The device serial number is stored in a 48-bit (6 byte)
register that is separate from the data array. The serial
number register is non-volatile and cannot be changed
by the user. Before shipment from the factory, this reg-
ister is programmed with a unique value for every
device. The 48 bit register allows for 2.8¢10'4 different
combinations. The serial number is used at power-up
to assign the device an ID byte which is then used for
all standard read and write commands sent to that spe-
cific device.

4.2 Device ID Byte

The Device ID byte is an 8-bit value that provides the
means for every device on the bus to be accessed indi-
vidually. The ID byte is stored in a RAM register sepa-
rate from the data array. The ID byte register will
always default to address 00 upon power-up.

4.3 Device Addressing

Each command to the device must begin with a start
bit. A control byte is the first byte received following the
start condition from the master device (Figure 4-1). The
control byte consists of a four-bit control code, the OE
bit, and three command select bits. For the 24LCS61/
62, the control code is set to 0110 binary for all opera-
tions. The device will not acknowledge any commands
sent with any other control code. The next bit is the Out-
put Enable (OE) bit. This bit controls the operation of
the EDS pin. See Section 9.0 for more details. The last
three bits of the control byte are the command select
bits (C0-C2). The command select bits determine
which command will be executed. See Table 4-1. Fol-
lowing a valid control byte, the 24LCS61/62 will
acknowledge the command.

FIGURE 4-1: CONTROL BYTE FORMAT

Control Code

Output Enable —
Bit

Command Select
Bits

nann

0 ‘OEl 02‘ C1[CO |ACK|

Start Bit

Acknowledge Bit

TABLE 4-1: COMMAND CODES

Command Comrr(ng;tz: ?eézt):t Bits
Set Write Protection Fuse 000
Read 001
Write (Byte or Page) 010
Assign Address 100
Clear Address 110

— =
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5.0 ASSIGNINGTHE ID BYTE

The 24LCS61/62 device contains a special register
which holds an 8-bit ID byte that is used as an address
to communicate with a specific device on the bus. All
read and write commands to the device must include
this ID address byte. Upon power-up, the ID byte will
default to 00h. Communicating with the device using
the default address is typically done only at testing or
programming time and not when it is connected to a
bus with more than one device. Before the device can
be used on a common bus with other devices, a unique
ID byte address must be assigned to every device.

5.1 Assign Address Command

The ID byte is assigned by sending the Assign Address
command. This command queries any device con-
nected to the bus and utilizing the automatic bus arbi-
tration feature, assigns an ID byte to the device that
remains on the bus after arbitration is complete. Once
a device has been assigned an ID byte, it will no longer
respond to Assign Address commands until power is
cycled or the Clear Address command is sent. The
Assign Address command must be repeated for each
device on the bus until all devices have been assigned
an ID byte.

The format for the Assign Address command is shown
in Figure 5-1. The command consists of the control
byte, the ID byte to be assigned to the device remaining
when the arbitration is complete, and 48 bits of data
being transmitted by devices on the bus. If the OE bit is
set to a 1, then any device who has not been assigned
an address will assert their respective EDS pin after the
acknowledge bit following the Device ID byte. After the
control byte and ID byte are sent, each device will
begin to transmit its unique 48-bit serial number. The
24L.CS61/62 must acknowledge the control byte and

the device ID byte, and the master must acknowledge
each byte of the serial number transmitted by the
device. As each bit is clocked out, each device will
monitor the bus to detect if another device is also trans-
mitting. If any device is outputting a logic ‘1’ on the bus
and it detects that the bus is at a logic ‘0’, then it
assumes that another device is controlling the bus. As
soon as any device detects that it is not controlling the
bus it will immediately stop transmitting data and return
to standby mode. The master must end the command
by sending a no ack after all 6 bytes of the serial num-
ber have been transmitted, followed by a Stop bit.
Sending the Stop bit in any other position of the com-
mand will result in the command aborting and all
devices releasing the bus with no address assigned. If
a device transmits its entire 48 bit serial number without
releasing the bus to another device, then the ID byte
transmitted within the command is transferred to the
internal ID byte register upon receipt of the Stop bit and
it will now respond only to commands that contain this
ID byte (or the Clear Address command). Once a
device has been assigned an ID byte, it will no longer
respond to Assign Address commands until power is
cycled or the Clear Address command is sent.

This process of assigning ID bytes is repeated by the
controller until no more devices respond to the Assign
Address command. At this point, all devices on the bus
have been assigned an ID byte and standard read and
write commands can be executed to each individual
device.

The ID byte is stored in a volatile SRAM register, and if
power is removed from the device or the Clear Address
command is sent, then the ID byte will default to
address 00 and the process of assigning an ID value
must be repeated.

FIGURE 5-1: ASSIGN ADDRESS COMMAND
STOP bit must occur here
or command will abort
S N . .
T 6 Bytes (48 Bits) of Device Serial Number S
A CONTROL with each byte separated by an ack bit T
!:} BYTE Device ID Byte (F?

A

I NG

Cc
K

0>

A
01100100’IIIIIIIL|IIIIIII
S Bl I

A

}f
A
C
K

RO>»

xO>» OZ
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5.2 lear A ommand after 8 don't care bits have been transmitted, followed

by a Stop bit. Sending the Stop bit in any other position
The clear address command will clear the device ID of the command will result in the command aborting
byte from all devices on the bus and will enable all and the device releasing the bus.

devices to respond to the Assign Address command.
The master must end the command by sending an ack

FIGURE 5-2: CLEAR ADDRESS COMMAND

S
T S
A CONTROL T
R BYTE Device IDByte O
T A A P
: l I °l |x'x'x'x'x'x'x'xi H
OO0 [N XAXAXA
A A
(o} C
K K

—
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5.3 sible states and operational flow once power is applied
to the device. Table 5-1 summarizes operation of each

command for the assigned and unassigned states.

Operation State Diagram

The diagram below shows the state diagram for basic
operation of the 24L.CS61/62. This diagram shows pos-

FIGURE 5-3: OPERATIONAL STATE DIAGRAM

Power Off

Clear Address
Command

Power On Unassigned Assstig&ed
State !
(ID byte not assigned yet) (ID byte has been assigned)

Assign Address Command:
Device wins Arbitration

Assign Address Command:
Device loses Arbitration

TABLE 5-1: COMMAND SUMMARY TABLE
Command Result if Device Has Not Yet Result if Device Has Already Been
Been Assigned an ID Byte Assigned an ID Byte
Assign Address If device wins arbitration, then ID | Device will not acknowledge command.
command byte will become xxh. If device
loses arbitration, then ID byte will
revert back to 00h.
Clear Address Device will remain with ID byte set | Device ID byte will revert back to 00h and will then
command to 00h. acknowledge Assign Address commands.
Read or Write Since the default ID byte for the Device will acknowledge the control byte, but it will not
command with device is 00h, the device will exe- | acknowledge any further bytes and will not respond to
ID byte set to 00h cute the command. the command.
Read or Write Device will acknowledge the con- | If the device ID byte matches the ID byte in the command
command with trol byte, but it will not acknowledge | (xxh), the device will execute the command. If the device
ID byte set to xxh any further bytes and will not ID byte does not match the ID byte in the command, then
(other than 00h) respond to the command. the device will acknowledge the control byte, but it will

not acknowledge any further bytes and will not respond
to the command.

Set Write Protect
command with
ID byte set to 00h

Since the default ID address for the
device is 00h, the device will exe-
cute the command.

Device will acknowledge the control byte, but it will not
acknowledge any further bytes and will not respond to
the command.

Set Write Protection
command with

ID byte set to xxh
(other than 00h)

Device will acknowledge the con-
trol byte, but it will not acknowledge
any further bytes and will not
respond to the command.

If the device ID byte matches the ID byte in the command
(xxh), the device will execute the command. If the device
ID byte does not match the ID byte in the command, then
the device will acknowledge the control byte, but it will
not acknowledge any further bytes and will not respond
to the command. Note: Once this command has been
executed successfully for a device, the device will no
longer acknowledge any part of this command again.

© 1998 Microchip Technology Inc.
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6.0  WRITE OPERATIONS
6.1 Byte Write

Following the start signal from the master, the control
byte for a write command is sent by the master trans-
mitter. The device will acknowledge this control byte
during the ninth clock pulse. The next byte transmitted
by the master is the ID byte for the device. After receiv-
ing another acknowledge signal from the 24LCS61/62,
the master device will transmit the address and then
the data word to be written into the addressed memory
location. The 24LCS61/62 acknowledges between
each byte, and the master then generates a stop con-
dition. This initiates the internal write cycle, and during
this time the 24LCS61/62 will not generate acknowl-
edge signals (Figure 6-1).

6.2 Page Write

The control byte, ID byte, word address, and the first
data byte are transmitted to the 24LCS61/62 in the
same way as in a byte write. But, instead of generating
a stop condition, the master transmits up to 15 addi-
tional data bytes to the 24LCS61/62, which are tempo-
rarily stored in the on-chip page buffer and will be
written into the memory after the master has transmit-
ted a stop condition. If the master should transmit more

than 16 bytes prior to generating the stop condition, the
address counter will roll over and the previously
received data will be overwritten. As with the byte write
operation, once the stop condition is received an inter-
nal write cycle will begin (Figure 6-2) and the 24LCS61/
62 will not generate acknowledge.

6.3 Low Voltage Write Protection

The 24LCS61/62 employs a Vcc threshold detector cir-
cuit which disables the internal erase/write logic, if the
Vcc is below 1.5 volts at nominal conditions.

6.4 Set Write Protection Command

The Set Write Protection command allows the user to
write protect a portion of the array. For the 24LCS61
this command will write protect the entire array. For the
241.CS62 this command will protect the lower half of
the array. This command is illustrated in Figure 6-3.
This is a one time only command and cannot be
reversed once the protection fuse has been set.
Once the Write protect feature has been set, the device
will no longer acknowledge the control byte (or any of
the other bytes) of this command. The STOP bit of this
command initiates an internal write cycle, and during
this time the 24L.CS61/62 will not generate acknowl-
edge signals.

FIGURE 6-1: BYTE WRITE
S s
BUS ACTIVITY T CONTROL T
MASTER A BYTE DEVICE ADDRESS o
R ID BYTE BYTE DATA P
T A A
SDA LINE { S T T (T
(S oo f | | il | [
| T T | T | I O T |
BUS ACTIVITY A A A
Cc (] (o]
OE Bit = EDS Pin Output Enable; see Section 9.0 K K K K
FIGURE 6-2: PAGE WRITE
S
BUSACTIVITY T e s
MASTER A DEVICE ADDRESS T
Fi BYTE ID BYTE BYTE DATA BYTE DATABYTE15 O
A A A P
SDALINE IlIIIII T T T
:l°1 1l°f‘3|°ﬂ° L | | G
| T T TR Y I | B TN T O § S O T I | £ | |
BUS ACTIVITY A A A7 A
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FIGURE 6-3: SETWRITE PROTECTION COMMAND
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7.0 ACKNOWLEDGE POLLING

Since the device will not acknowledge during a write
cycle, this can be used to determine when the cycle is
complete (this feature can be used to maximize bus
throughput). Once the stop condition for a write com-
mand has been issued from the master, the device ini-
tiates the internally timed write cycle. ACK polling can
be initiated immediately. This involves the master
sending a start condition followed by the control byte
for a write command and then sending the Device ID
byte for that particular device. If the device is still busy
with the write cycle, then no ACK will be returned after
the Device ID byte. If no ACK is returned, then the start
bit, control byte and ID byte must be re-sent. If the cycle
is complete, then the device will return the ACK and the
master can then proceed with the next command. See
Figure 7-1 for flow diagram.

FIGURE 7-1: ACKNOWLEDGE POLLING
FLOW

Send
Write Command

!

Send Stop
Condition to
Initiate Write Cycle

l

Send Start

v

Send Control byte and
Device ID byte

Did Device
Acknowledge
Device ID

(ACK =0)?

¢YES

Next
Operation
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8.0 READ OPERATIONS

Read operations are initiated in a similar way as the
write operations. There are three basic types of read
operations: current address read, random read, and
sequential read.

8.1 Current Address Read

The 24LCS61/62 contains an address counter that
maintains the address of the last word accessed, inter-
nally incremented by one. Therefore, if the previous
read access was to address n, the next current address
read operation would access data from address n + 1.
Upon receipt of the correct control byte and ID byte, the
24L.CS61/62 issues an acknowledge and transmits the
eight bit data word. The master will not acknowledge
the transfer but does generate a stop condition and the
24LCS61/62 discontinues transmission (Figure 8-1).

8.2 Random Read

Random read operations allow the master to access
any memory location in a random manner. To perform
this type of read operation, first the word address must
be set. This is done by sending the word address to the
24LCS61/62 as part of a write operation. After the ID
byte and word address are sent, the master generates

a start condition following the acknowledge. This termi-
nates the write operation, but not before the internal
address pointer is set. Then the master sends the con-
trol byte and ID byte for a read command. The
24L.CS61/62 will then issue an acknowledge and trans-
mits the eight bit data word. The master will not
acknowledge the transfer but does generate a stop
condition and the 24LCS61/62 discontinues transmis-
sion (Figure 8-2).

83  Sequential Read

Sequential reads are initiated in the same way as a ran-
dom read except that after the 24LCS61/62 transmits
the first data byte, the master issues an acknowledge
as opposed to a stop condition in a random read. This
directs the 24LCS61/62 to transmit the next sequen-
tially addressed 8-bit word (Figure 8-3).

To provide sequential reads the 24LCS61/62 contains
an internal address pointer which is incremented by
one at the completion of each operation. This address
pointer allows the entire memory contents to be serially
read during one operation. The internal address pointer
will automatically roll over from address 7Fh
(24LCS61) or FFh (24LCS62) to address 00h.

FIGURE 8-1: CURRENT ADDRESS READ
S
T DEVICE S
BUS ACTIVITY
MASTER A coNiRoL ID BYTE DATA g
e \r!IITIIl\ TT T T T 7T £
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K K é
OE Bit = EDS Pin Output Enable; see Section 9.0 K
FIGURE 8-2: RANDOM READ
T CONTROL DEVICE ADDRESS -? CONTROL DEVICE DATA s
A BYTE IDBYTE BYTE a BYTE D BYTE BYTE 5
Tr- N A - P
TTTT 1717 TTTTTTT TTTTTTT TTTTTTT
Woﬂoﬂo|lllllll| IIIIIII‘HOmolgOloH|LLIIIII|IIII|III|NU
o o o
K K K K K a
K
FIGURE 8-3: SEQUENTIAL READ
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9.0 EXTERNAL DEVICE SELECT

(EDS) PIN AND OUTPUT
ENABLE (OE) BIT

The External Device Select (EDS) pin is an open drain,
low active output and may be used by the system
designer for functions such as enabling other circuitry
when the 24LCS61/62 is being accessed. Because the
pinis an open drain output, a pull-up resistor is required
for proper operation of this pin. When the device is
powered up, the EDS pin will always be in the high
impedance state (off). The EDS pin function is con-
trolled by using the output enable (OE) bit in the control
byte of each command. If the OE bit is high, the EDS
pin is enabled and if the OE bit is low the pin is dis-
abled. For the Assign Address command and standard

read or write commands, the EDS pin will pull low (pro-
viding that the OE bit is set high) on the rising clock
edge after the ack bit following the ID byte. See
Figure 9-1. For commands such as the Clear Address
command, the EDS pin will change states at the rising
clock edge just before the Stop bit. It is also possible to
control the EDS pin by sending a partial command such
as the control byte and ID byte for a write command fol-
lowed by the Stop bit. The EDS pin would change
states just before the Stop bit as shown in the lower
portion of Figure 9-1. When the EDS pin has changed
states, it is latched and will remain in a given state until
another command is sent to the device with the OE bit
set to change the state of the pin, or power to the
device is removed.

FIGURE 9-1: EDS PIN OPERATION
Control ACK ACK
StBai? oé'y?g BIT 1D Byte BIT

For commands such as the Assign Addi

1 read and

d or

to a one in the control

writes, the EDS pin will be asserted on this rising clock edge if the OE bit was set
e. If the OE bit is a zero and the previous command
asserted it, then the EDS pin will be released by the device on this clock edge.

SDA

Control ACK ACK STOP
S'g{{l Byte IIBlTﬁ 1D Byte IBITI B'IT
|
scL 1\ [2| (3| [4| (5| [6| [7| [8| [9| [1| 2| |3 [4]| [5| |6 8| |9

EDS

For commands such as the Clear Address command, the command is ter-
minated at this point with a STOP bit. The EDS pin will be asserted on this
rising clock edge if the OE bit was set to a one in the control byte. If the OE
bit is a zero and the previous command asserted it, then the EDS pin will be
released by the device at this point.

-
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241.CS61/62 PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

1. Your local Microchip sales office

3. The Microchip Worldwide Web Site (www.microchip.com)

24LCS61/62 — P
= Plastic DIP (3 é 00 mil Body), 8-lead
Package: = Plastic SOIC (150 mil Body), 8-lead
) ST TSSOP, 8-lead
Temperature I = —40°C to +85°C
Range:
24LCS61 1K 2.5V 12 C Serial EEPROM
Device: 24LCS61T 1K2.5V I C Serial EEPROM (Tape and Reel)
: 24LCS62 2K 2.5V | C Serial EEPROM
24LCS62T 2K 2.5V I2C Serial EEPROM (Tape and Reel)
Sales and Support
Data Sheets

Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

2. The Microchip Corporate Literature Center U.! S. FAX: (602) 786-7277
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MICROCHIP

24C02C

2K 5.0V I2C"" Serial EEPROM

FEATURES

Single supply with operation from 4.5 to 5.5V
Low power CMOS technology

- 1 mA active current typical

- 10 pA standby current typical at 5.5V
Organized as a single block of 256 bytes (256 x 8)
Hardware write protection for upper half of array
2-wire serial interface bus, 12C compatible

100 kHz and 400 kHz compatibility

Page-write buffer for up to 16 bytes

Self-timed write cycle (including auto-erase)

Fast 1 mS write cycle time for byte or page mode
Address lines allow up to eight devices on bus
1,000,000 erase/write cycles guaranteed

ESD protection > 4,000V

Data retention > 200 years

8-pin PDIP, SOIC or TSSOP packages

Available for extended temperature ranges

- Commercial (C): 0°C to +70°C

3

e o o o o o o 0o 0o o 0o o o

- Industrial (l): -40°C to +85°C
- Automotive (E): -40°C to +125°C
DESCRIPTION

The Microchip Technology Inc. 24C02C is a 2K bit
Serial Electrically Erasable PROM with a voltage range
of 4.5V to 5.5V. The device is organized as a single
block of 256 x 8-bit memory with a 2-wire serial inter-
face. Low current design permits operation with typical
standby and active currents of only 10 pA and 1 mA
respectively. The device has a page-write capability for
up to 16 bytes of data and has fast write cycle times of
only 1 mS for both byte and page writes. Functional
address lines allow the connection of up to eight
24C02C devices on the same bus for up to 16K bits of
contiguous EEPROM memory. The device is available
in the standard 8-pin PDIP, 8-pin SOIC (150 mil), and
TSSOP packages.

12C is a trademark of Philips Corporation.

© 1998 Microchip Technology Inc.
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—
1.0 ELECTRICAL TABLE 1-1: PIN FUNCTION TABLE
CHARACTERISTICS Name | Function

1.1 Maximum Ratings* Vss Ground

Vvce 7.0V SDA Serial Data

All inputs and outputs w.r.t. Vss......-0.6V to Vcc +1.0V SCL Serial Clock

Storage temperature .............cccvveuennne -65°C to +150°C Vee +4.5V to 5.5V Power Supply
Ambient temp. with power applied......-65°C to +125°C .

Soldering temperature of leads (10 seconds) .. +300°C AD, A1, A2 Chip Selects .

ESD protection on all pins .............cocoevvereeeessssiense >4kV WP Hardware Write Protect
“Notice: Stresses above those listed under “Maximum ratings” may

cause permanent damage to the device. This is a stress rating only and
functional operation of the device at those or any other conditions

above those indicated in the operational listings of this specification is

not implied. Exposure to maximum rating conditions for extended peri-
ods may affect device reliability.
TABLE 1-2: DC CHARACTERISTICS

All parameters apply across the speci- |VcC = +4.5V to +5.5V

fied operating ranges unless otherwise | Commercial (C): Tamb= 0°Cto +70°C

noted. Industrial (I): Tamb = -40°C to +85°C

Automotive (E): Tamb = -40°C to +125°C
Parameter Symbol Min. Max. | Units Conditions

SCL and SDA pins:

High level input voltage VIH 0.7Vcc —_ \

Low level input voltage ViL - 0.3Vce Vv

Hysteresis of Schmitt trigger inputs VHYS 0.05Vce _ V | (Note)

Low level output voltage VoL — 0.40 V |loL=3.0 mA,Vce = 4.5V
Input leakage current It -10 10 HA [VIN=0.1Vto 5.5V, WP = Vss
Output leakage current ILo -10 10 MA  |VouT=0.1Vto 5.5V

. . . CIN, Cout —_ 10 pF [Vcc =5.0V (Note)
Pin capacitance (all inputs/outputs) Tamb = 25°C, f = 1 MHz
Operating current Icc Read -— 1 mA |Vcce =5.5V, SCL =400 kHz
perating lccWrite |  — 3 | mA |Voc=55V
Standby current lccs — 50 uA [Vcc=5.5V, SDA = SCL =Vcc
WP =Vss

Note: This parameter is periodically sampled and not 100% tested.

DS21202B-page 3-62
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TABLE 1-3:

AC CHARACTERISTICS

All parameters apply across the specified oper-
ating ranges unless otherwise noted.

Vce = 4.5V to 5.5V
Commercial (C):

Tamb =

0°C to +70°C

Industrial (I): Tamb = -40°C to +85°C
Automotive (E): Tamb = -40°C to +125°C
Tamb > +85°C | -40°C <Tamb <+85°C
Parameter Symbol Units Remarks
Min. | Max. Min. Max.

Clock frequency FCLK — 100 — 400 kHz

Clock high time THIGH | 4000 - 600 —_ ns

Clock iow time TLow 4700 - 1300 —_ ns

SDA and SCL rise time TR — 1000 - 300 ns |[(Note 1)

SDA and SCL fall time TF - 300 —_— 300 ns |(Note 1)

START condition hold time | THD:STA | 4000 —_ 600 —_ ns | After this period the first
clock pulse is generated

START condition setup time | TSu:STA | 4700 — 600 _ ns | Only relevant for repeated
START condition

Data input hold time THD:DAT 0 _ 0 —_ ns |(Note?2)

Data input setup time TSU:DAT | 250 — 100 —_ ns

STOP condition setup time | Tsu:sto | 4000 —_ 600 —_ ns

Output valid from clock TAA — 3500 —_ 900 ns |[(Note 2)

Bus free time TBUF 4700 _ 1300 —_— ns | Time the bus must be free
before a new transmission
can start

Output fall time from ViH ToF — 250 |20+0.1Cg| 250 ns |(Note 1), Cg< 100 pF

minimum to ViL maximum

Input filter spike suppression| TsP — 50 — 50 ns |(Note 3)

(SDA and SCL pins)

Write cycle time TWR — 1.5 — 1 ms | Byte or Page mode

Endurance M -— M —_ cycles [ 25°C, Vcc = 5.0V, Block
Mode (Note 4)

Note 1: Not 100% tested. Cg = total capacitance of one bus line in pF.

2: As atransmitter, the device must provide an internal minimum delay time to bridge the undefined region
(minimum 300 ns) of the falling edge of SCL to avoid unintended generation of START or STOP conditions.

3: The combined TspP and VHYS specifications are due to Schmitt trigger inputs which provide improved noise
spike suppression. This eliminates the need for a Tl specification for standard operation.

4: This parameter is not tested but guaranteed by characterization. For endurance estimates in a specific appli-
cation, please consult the Total Endurance Model which can be obtained on our website.

FIGURE 1-1: BUSTIMING DATA
TF THIGH
SCL
C TSU:STA
TLow THD:DAT  |a—| TSU:DAT

SDA .

N HD:STA

TAA
SDA
out
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2.0 PIN DESCRIPTIONS
2.1 SDA Serial Data.

This is a bi-directional pin used to transfer addresses
and data into and data out of the device. It is an open
drain terminal, therefore the SDA bus requires a pull-up
resistor to Vcc (typical 10 kQ for 100 kHz, 2 kQ for
400 kHz).

For normal data transfer SDA is allowed to change only
during SCL low. Changes during SCL high are
reserved for indicating the START and STOP condi-
tions.

2.2 SCL Serial Clock

This input is used to synchronize the data transfer from
and to the device.

23 A0, A1, A2

The levels on these inputs are compared with the cor-
responding bits in the slave address. The chip is
selected if the compare is true.

Up to eight 24C02C devices may be connected to the
same bus by using different chip select bit combina-
tions. These inputs must be connected to either Vcc or
Vss.

24 wpP

This is the hardware write protect pin. It must be tied to
Vcc or Vss. If tied to Ve, the hardware write protection
is enabled. If the WP pin is tied to Vss the hardware
write protection is disabled.

2.5 Noi tection

The 24C02C employs a Vcc threshold detector circuit
which disables the internal erase/write logic if the Vcc
is below 3.8 volts at nominal conditions.

The SCL and SDA inputs have Schmitt trigger and filter
circuits which suppress noise spikes to assure proper
device operation even on a noisy bus.

3.0 FUNCTIONAL DESCRIPTION

The 24C02C supports a bi-directional 2-wire bus and
data transmission protocol. A device that sends data
onto the bus is defined as transmitter, and a device
receiving data as receiver. The bus has to be controlled
by a master device which generates the serial clock
(SCL), controls the bus access, and generates the
START and STOP conditions, while the 24C02C works
as slave. Both master and slave can operate as trans-
mitter or receiver but the master device determines
which mode is activated.

DS21202B-page 3-64
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4.0 BUS CHARACTERISTICS

The following bus protocol has been defined:

» Data transfer may be initiated only when the bus
is not busy.

¢ During data transfer, the data line must remain
stable whenever the clock line is HIGH. Changes
in the data line while the clock line is HIGH will be
interpreted as a START or STOP condition.

Accordingly, the following bus conditions have been
defined (Figure 4-1).

4.1 Bus not Busy (A)

Both data and clock lines remain HIGH.

4.2 Start Data Transfer (B)

A HIGH to LOW transition of the SDA line while the
clock (SCL) is HIGH determines a START condition. All
commands must be preceded by a START condition.

4.3 Stop Data Transfer (C)

A LOW to HIGH transition of the SDA line while the
clock (SCL) is HIGH determines a STOP condition. All
operations must be ended with a STOP condition.

4.4 Data Valid (D)

The state of the data line represents valid data when,
after a START condition, the data line is stable for the
duration of the HIGH period of the clock signal.

The data on the line must be changed during the LOW
period of the clock signal. There is one bit of data per
clock pulse.

Each data transfer is initiated with a START condition
and terminated with a STOP condition. The number of
the data bytes transferred between the START and
STOP conditions is determined by the master device
and is theoretically unlimited, although only the last six-
teen will be stored when doing a write operation. When
an overwrite does occur it will replace data in a first in
first out fashion.

4.5 Acknowledge

Each receiving device, when addressed, is required to
generate an acknowledge after the reception of each
byte. The master device must generate an extra clock
pulse which is associated with this acknowledge bit.

eis

The device that acknowledges has to pull down the
SDA line during the acknowledge clock pulse in such a
way that the SDA line is stable LOW during the HIGH
period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into
account. A master must signal an end of data to the
slave by not generating an acknowledge bit on the last
byte that has been clocked out of the slave. In this
case, the slave must leave the data line HIGH to enable
the master to generate the STOP condition (Figure 4-
2).

FIGURE 4-1: DATA TRANSFER SEQUENCE ON THE SERIAL BUS CHARACTERISTICS
scc. W1 ® ©) (D) © | W
\ Y AN Y X /
SDA rf —
‘\ 77 /
1 f
—_— ~ ~" ——
START ADDRESS OR DATA STOP
CONDITION ACKNOWLEDGE ALLOWED CONDITION
VALID TO CHANGE
FIGURE 4-2: ACKNOWLEDGE TIMING
Acknowledge
Bit
SCL
SDA
Transmitter must release the SDA line at this point Receiver must release the SDA line at this point
allowing the Receiver to pull the SDA line low to so the Transmitter can continue sending data.
acknowledge the previous eight bits of data.
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5.0 DEVICE ADDRESSING

A control byte is the first byte received following the
start condition from the master device (Figure 5-1). The
control byte consists of a four bit control code; for the
24C02C this is set as 1010 binary for read and write
operations. The next three bits of the control byte are
the chip select bits (A2, A1, AO). The chip select bits
allow the use of up to eight 24C02C devices on the
same bus and are used to select which device is
accessed. The chip select bits in the control byte must
correspond to the logic levels on the corresponding A2,
A1, and A0 pins for the device to respond. These bits
are in effect the three most significant bits of the word
address.

The last bit of the control byte defines the operation to
be performed. When set to a one a read operation is
selected, and when set to a zero a write operation is
selected. Following the start condition, the 24C02C
monitors the SDA bus checking the control byte being
transmitted. Upon receiving a 1010 code and appropri-
ate chip select bits, the slave device outputs an
acknowledge signal on the SDA line. Depending on the
state of the R/W bit, the 24C02C will select a read or
write operation.

FIGURE 5-1: CONTROL BYTE FORMAT
Read/Write Bit

Chip Select
Control Code Bits

| T 1
TS To [+ o] ] ] sopface
| |

Slave Address
Start Bit Acknowledge Bit
5.1  Contiguous Addressing Across_
Multiple Devices

The chip select bits A2, A1, AO can be used to expand
the contiguous address space for up to 16K bits by
adding up to eight 24C02C devices on the same bus.
In this case, software can use A0 of the control byte as
address bit A8, A1 as address bit A9, and A2 as
address bit A10. It is not possible to write or read
across device boundaries.
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6.0 WRITE OPERATIONS
6.1 Byte Write

Following the start signal from the master, the device
code (4 bits), the chip select bits (3 bits), and the R'W
bit which is a logic low is placed onto the bus by the
master transmitter. The device will acknowledge this
control byte during the ninth clock pulse. The next byte
transmitted by the master is the word address and will
be written into the address pointer of the 24C02C. After
receiving another acknowledge signal from the
24C02C the master device will transmit the data word
to be written into the addressed memory location. The
24C02C acknowledges again and the master gener-
ates a stop condition. This initiates the internal write
cycle, and during this time the 24C02C will not gener-
ate acknowledge signals (Figure 6-1). If an attempt is
made to write to the protected portion of the array when
the hardware write protection has been enabled, the
device will acknowledge the command but no data will
be written. The write cycle time must be observed even
if the write protection is enabled.

6.2 Page Write

The write control byte, word address and the first data
byte are transmitted to the 24C02C in the same way as
in a byte write. But instead of generating a stop condi-
tion, the master transmits up to 15 additional data bytes
to the 24C02C which are temporarily stored in the on-
chip page buffer and will be written into the memory
after the master has transmitted a stop condition. After
the receipt of each word, the four lower order address
pointer bits are internally incremented by one. The
higher order four bits of the word address remains con-
stant. If the master should transmit more than 16 bytes
prior to generating the stop condition, the address
counter will roll over and the previously received data
will be overwritten. As with the byte write operation,
once the stop condition is received an internal write
cycle will begin (Figure 6-2). If an attempt is made to
write to the protected portion of the array when the
hardware write protection has been enabled, the
device will acknowledge the command but no data will
be written. The write cycle time must be observed even
if the write protection is enabled.

6.3 WRITE PROTECTION

The WP pin must be tied to Vcc or Vss. If tied to Vcc,
the upper half of the array (080-OFF) will be write pro-
tected. If the WP pin is tied to Vss, then write opera-
tions to all address locations are allowed.

FIGURE 6-1: BYTEWRITE
s S
BUS ACTIVITY ; CONTROL WORD DATA T
MASTER R BYTE ADDRESS [¢]
s PN . A N P
SDALINE I_S_l T T T 1 B N B B o
l | Ll R
A A A
BUS ACTIVITY C C [o]
K K K
FIGURE 6-2: PAGE WRITE
s
BUS ACTIVITY T S
MASTER A CONTROL WORD T
R BYTE ADDRESS (n) DATAn DATA n +1 DATAn+15  ©
T —A A A A AL P
SDA LINE l ( I ‘ TTTTTTT | | TTTTTTT I | TTTTTTT ] FrTTTTTT | H
| | I I | | | | | 1 [ I I |
A A A A A
BUS ACTIVITY c c c c c
K K K K
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7.0 ACKNOWLEDGE POLLING

Since the device will not acknowledge during a write
cycle, this can be used to determine when the cycle is
complete (this feature can be used to maximize bus
throughput). Once the stop condition for a write com-
mand has been issued from the master, the device ini-
tiates the internally timed write cycle. ACK polling can
be initiatéed immediately. This involves the master
sending a start condition followed by the control byte
for a write command (R/W = 0). If the device is still busy
with the write cycle, then no ACK will be returned. If no
ACK is returned, then the start bit and control byte must
be re-sent. If the cycle is complete, then the device will
return the ACK and the master can then proceed with
the next read or write command. See Figure 7-1 for
flow diagram.

FIGURE 7-1: . ACKNOWLEDGE POLLING
FLOW

Send
Write Command

3!
Send Stop

Condition to
Initiate Write Cycle

'

Send Start

!

Send Control Byte
with R’\W =0

Did Device
Acknowledge

Next
Operation
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8.0 READ OPERATIONS

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

8.1 Current Address Read

The 24C02C contains an address counter that main-
tains the address of the last word accessed, internally
incremented by one. Therefore, if the previous read
access was to address n, the next current address read
operation would access data from address n + 1. Upon
receipt of the slave address with the R/W bit set to one,
the 24C02C issues an acknowledge and transmits the
eight bit data word. The master will not acknowledge
the transfer but does generate a stop condition and the
24C02C discontinues transmission (Figure 8-1).

8.2 Random Read

Random read operations allow the master to access
any memory location in a random manner. To perform
this type of read operation, first the word address must
be set. This is done by sending the word address to the
24C02C as part of a write operation. After the word

address is sent, the master generates a start condition
following the acknowledge. This terminates the write
operation, but not before the internal address pointer is
set. Then the master issues the control byte again but
with the R/W bit set to a one. The 24C02C will then
issue an acknowledge and transmits the eight bit data
word. The master will not acknowledge the transfer but
does generate a stop condition and the 24C02C dis-
continues transmission (Figure 8-2). After this com-
mand, the internal address counter will point to the
address location following the one that was just read.

8.3 Sequential Read

Sequential reads are initiated in the same way as a ran-
dom read except that after the 24C02C transmits the
first data byte, the master issues an acknowledge as
opposed to a stop condition in a random read. This
directs the 24C02C to transmit the next sequentially
addressed 8-bit word (Figure 8-3).

To provide sequential reads the 24C02C contains an
internal address pointer which is incremented by one at
the completion of each operation. This address pointer
allows the entire memory contents to be serially read
during one operation. The internal address pointer will
automatically roll over from address FF to address 00.

FIGURE 8-1: CURRENT ADDRESS READ
S
BUS ACTIVITY X CONTROL -]S-
MASTER R BYTE DATA 5
T A A P
NI
A N
BUS ACTIVITY C [¢]
K A
C
K
FIGURE 8-2: RANDOM READ
° C :
BUSACTIVITY A  CONTROL WORD A CONTROL T
MASTER R BYTE ADDRESS (n) R BYTE DATA (n) o)
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FIGURE 8-3: SEQUENTIAL READ
S
BUS ACTIVITY T
MASTER CONTROL  paTAn DATAN +1 DATAN +2 DATAN+X O
~ - Id A N\ A~ ) s et \ P
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24C02C PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

24c02¢ — _ P

I P = Plastic DIP (300 mil Body), 8-lead
Package: SN = Plastic SOIC, (150 mil Body), 8-lead
ST = TSSOP (4.4 mm Body), 8-lead

Temperature Blank = 0°C to +70°C

Range; 1 = —40°C to +85°C

E = —-40°Cto +125°C
Device: 24C02C 2K I2C Serial EEPROM
) 24C02CT 2K 12C Serial EEPROM (Tape and Reel)

Sales and Support

Data Sheets

Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office

2. The Microchip Corporate Literature Center U.S. FAX: (602) 786-7277

3. The Microchip Worldwide Web Site (www.microchip.com)
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24L.CS52

2K 2.5V I2C"" Serial EEPROM with Software Write Protect

FEATURES PACKAGE TYPES
+ Single supply with operation down te 2.5V PDIP/SOIC
¢ Low power CMOS technology

- 1 mA active current typical Ao [ 8 [ ] vee

- 10 pA standby current typical at 5.5V o

- 5 A standby current typical at 3.0V At ]2 & 7[Jwe
* Organized as a single block of 256 bytes (256 x 8) (e}
* Software write protection for lower 128 bytes 2|3 % 6[ ]scL
* Hardware write protection for entire array
¢ 2-wire serial interface bus, 12C™ compatible ves[ 4 5| ]soa
¢ 100kHz (2.5V) and 400kHz (5V) compatibility
* Self-timed write cycle (including auto-erase)
* Page-write buffer for up to 16 bytes
* 3.5 ms typical write cycle time for page-write
* 1,000,000 erase/write cycles guaranteed TSSOP
¢ ESD protection >4,000V
¢ Data retention > 200 years
¢ 8-pin DIP, SOIC or TSSOP packages AMcAd1O » 81 Vee
. Avéil)able for‘elx:gr;ded temp%raéurte ranggsc Al 2 g 75§ WP

- Commercial (C): °C to +70° o

- Industrial (1): -40°C to +85°C Vﬁi é 3 3 gpj gg;
DESCRIPTION
The Microchip Technology Inc. 24LCS52 is a 2K bit
Electrically Erasable PROM capable of operation
across a broad voltage range (2.5V to 5.5V). This
device has a software v?/rite prgtec(t feature for the) lower BLOCK DIAGRAM
half of the array, as well as an external pin that can be

. ) A0 A1 A2 wp

used to write protect the entire array. The software
write protect feature is enabled by sending the device l? l? Eg
a special command, and once this feature has been Vo Memory
enabled, it cannot be reversed. In addition to the soft- Control [qul Control |+
ware protect feature, there is a WP pin that can be used Logic Logic | |XDEC
to write protect the entire array, regardless of whether
the software write protect register has been written or lﬁ |f] ™ s':'r’r‘;;m
not. This allows the system designer to protect none, SDA SCL
half or all of the array, depending on the application. t :
The device is organized as a single block of 256 x 8-bit vee [1—» Write Protect
memory with a 2-wire serial interface. Low voltage Vss[J—» Circuitry
design permits operation down to 2.5 volts with typical YDEC
standby and active currents of only 5 uA and 1 mA
respectively. The device has a page-yvrite c'apabil.ity for gfx%%m;o,_
up to 16 bytes of data. The device is available in the
standard 8-pin DIP, 8-pin SOIC and TSSOP packages.
12C is a trademark of Philips Corporation.
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1.0 ELECTRICAL TABLE 1-1: PIN FUNCTION TABLE
CHARACTERISTICS -
Name Function
. . .

L u ings Vss Ground
V;“ : " 7~0x SDA Serial Address/Data /O
All inputs and outputs w.rt.Vss ................ -0.6V tovcce +1.0 .
Storage temperature ..............c..... ..-65°C to +150°C scL Serial Clock
Ambient temp. with power applied................. -65°C to +125°C vce +2.5V to 5.5V Power Supply
Soldering temperature of leads (10 seconds) ............. +300°C AO, A1, A2 Chip Selects
ESD protection on all pins 24KV . .

" ) . ) WP Hardware Write Protect
*Notice: Stresses above those listed under “Maximum ratings”

may cause permanent damage to the device. This is a stress rat-
ing only and functional operation of the device at those or any
other conditions above those indicated in the operational listings
of this specification is not implied. Exposure to maximum rating
conditions for extended periods may affect device reliability.

TABLE 1-2: DC CHARACTERISTICS
Vce = +2.5V to +5.5V Commercial (C): Tamb= 0°Cto +70°C
Industrial (I): Tamb =-40"C to +85°C
Parameter Symbol Min. Max. Units Conditions
SCL and SDA pins: VIH .7Vce \'
High level input voltage
Low level input voltage ViL .3Vvece \
Hysteresis of Schmitt trigger inputs VHYS .05Vce —_ V | (Note)
Low level output voltage VoL 40 \ loL=3.0 mA, Vcc = 2.5V
Input leakage current
All /O pins L -10 10 uA  |VIN=0.1Vto 5.5V, WP = Vss
WP pin I -10 50 pA  |WP=Vcc
Output leakage current ILo -10 10 pA  |Vout=0.1Vto 5.5V
Pin capacitance (all inputs/outputs) CiN, — 10 pF |Vcc =5.0V (Note)
Cout Tamb = 25°C, FCLK = 1 MHz
Operating current Icc Write — 3 mA |Vcce =5.5V, SCL = 400 kHz
Icc Read — 1 mA |Vce = 5.5V, SCL = 400 kHz
Standby current lccs — 30 uA |Vce =3.0V, SDA = SCL =Vce
100 pA [Vcc=5.5V, SDA = SCL = Vce
WP =Vss, A0, A1, A2 =Vss

Note:  This parameter is periodically sampled and not 100% tested.
FIGURE 1-1: BUS TIMING START/STOP

SCL
THD:STA

SDA

;
:

B

Tsu:sTO|

. )
STOP
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TABLE 1-3: AC CHARACTERISTICS

Vce = 2.5-5.5V | Vcc=4.5-5.5V
Parameter Symbol | STD MODE FAST MODE | ynits Remarks
Min. Max. Min. Max.

Clock frequency FCLK — 100 —_ 400 kHz

Clock high time THIGH 4000 — 600 — ns

Clock low time TLow 4700 — 1300 — ns

SDA and SCL rise time TR — 1000 — 300 ns |(Note 1)

SDA and SCL fall time TF — 300 — 300 ns |(Note 1)

START condition hoid time THD:STA | 4000 — 600 — ns | After this period the first
clock pulse is generated

START condition setup time Tsu:sTA | 4700 — 600 — ns | Only relevant for repeated
START condition

Data input hold time THD:DAT 0 — 0 — ns |(Note 2)

Data input setup time TSU:DAT 250 —_ 100 —_ ns

STOP condition setup time TsSu:STO | 4000 — 600 — ns

Output valid from clock TAA — 3500 — 900 ns |(Note 2)

Bus free time TBUF 4700 —_ 1300 — ns | Time the bus must be free
before a new transmission
can start

Output fall time from ViH ToF — 250 | 20+0.1 | 250 ns |(Note 1), CB <100 pF

minimum to VIL maximum CB

Input filter spike suppression Tsp —_ 50 —_ 50 ns | (Note 3)

(SDA and SCL pins)

Write cycle time TWR — 10 — 10 ms | Byte or Page mode

Endurance M —_ M — | cycles |25°C, Vcc = 5.0V, Block
Mode (Note 4)

Note 1: Not 100% tested. CB = total capacitance of one bus line in pF.
2: As atransmitter, the device must provide an internal minimum delay time to bridge the undefined region
(minimum 300 ns) of the falling edge of SCL to avoid unintended generation of START or STOP conditions.
3: The combined Tsp and VHYS specifications are due to new Schmitt trigger inputs which provide improved
noise spike suppression. This eliminates the need for a Tl specification for standard operation.
4: This parameter is not tested but guaranteed by characterization. For endurance estimates in a specific appli-
cation, please consult the Total Endurance Model which can be obtained on our website.

FIGURE 1-2: BUS TIMING DATA
TF TR

[ -

N v "
SCL d .....
Tsu:sTA— HOSTA THD:DAT=-s| TSUDAT  Tsu:sTO —»
SDA o
IN Tsp
™A BUF
SDA
ouT
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FIGURE 3-1:

24L.CS52

20 FUNCTIONAL DESCRIPTION

The 24LCS52 supports a bi-directional 2-wire bus and
data transmission protocol. A device that sends data
onto the bus is defined as transmitter, and a device
receiving data as receiver. The bus has to be controlled
by a master device which generates the serial clock
(SCL), controls the bus access, and generates the
START and STOP conditions, while the 24LCS52
works as slave. Both master and slave can operate as
transmitter or receiver but the master device deter-
mines which mode is activated.

3.0 BUS CHARACTERISTICS

The following bus protocol has been defined:

» Data transfer may be initiated only when the bus
is not busy.

During data transfer, the data line must remain
stable whenever the clock line is HIGH. Changes
in the data line while the clock line is HIGH will be
interpreted as a START or STOP condition.

Accordingly, the following bus conditions have been
defined (Figure 3-1).

3.1 Bus Not B A

Both data and clock lines remain HIGH.

3.2 Start Data Transfer (B)

A HIGH to LOW transition of the SDA line while the
clock (SCL) is HIGH determines a START condition. All
commands must be preceded by a START condition.

3.3 Stop Data Transfer (C)

A LOW to HIGH transition of the SDA line while the
clock (SCL) is HIGH determines a STOP condition. All
operations must be ended with a STOP condition.

3.4 Data Valid (D)

The state of the data line represents valid data when,
after a START condition, the data line is stable for the
duration of the HIGH period of the clock signal.

The data on the line must be changed during the LOW
period of the clock signal. There is one clock pulse per
bit of data.

Each data transfer is initiated with a START condition
and terminated with a STOP condition. The number of
the data bytes transferred between the START and
STOP conditions is determined by the master device
and is theoretically unlimited, although only the last six-
teen will be stored when doing a write operation. When
an overwrite does occur it will replace data in a first in
first out fashion.

3.5 Acknowledge

Each receiving device, when addressed, is obliged to
generate an acknowledge after the reception of each
byte. The master device must generate an extra clock
pulse which is associated with this acknowledge bit.

. S In progr . .

The device that acknowledges has to pull down the
SDA line during the acknowledge clock pulse in such a
way that the SDA line is stable LOW during the HIGH
period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into
account. A master must signal an end of data to the
slave by not generating an acknowledge bit on the last
byte that has been clocked out of the slave. In this
case, the slave must leave the data line HIGH to enable
the master to generate the STOP condition.

3.6  Device Addressing

A control byte is the first byte received following the
START condition from the master device. The first part
of the control byte consists of a 4-bit control code which
is set to 1010 for normal read and write operations and
0110 for writing to the write protect register. The control
byte is followed by three chip select bits (A2, A1, AO).
The chip select bits allow the use of up to eight
241.CS52 devices on the same bus and are used to
determine which device is accessed. The chip select
bits in the control byte must correspond to the logic lev-
els on the corresponding A2, A1 and AO pins for the
device to respond. The device will not acknowledge if
you attempt a read command with the control code set
to 0110.

DATA TRANSFER SEQUENCE ON THE SERIAL BUS CHARACTERISTICS

(A) (8) )

scL \ /—_ -/_//__ /

(D) ©) | (A

SDA 1 f /———
1f
" ~ ~" ———
START ADDRESS OR DATA STOP
CONDITION ACKNOWLEDGE  ALLOWED CONDITION
VALID TO CHANGE
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The eighth bit of slave address determines if the master
device wants to read or write to the 24LCS52 (Figure 3-
2). When set to a one a read operation is selected and
when set to a zero a write operation is selected.

Operation Cg:;r:l sil:;zt RW
Read 1010 A2 A1 AO 1
Write 1010 A2 A1 AO 0
Set Write Protect 0110 | A2 A1 A0 0
Register
FIGURE 3-2: CONTROL BYTE
ALLOCATION
START READ/WRITE
r { " diavE aDBRESS |R/W| A ]
[
1 0 1 0 A2 | Al AO
OR
0 1 1 0 A2 | Al A0
4.0 WRITE OPERATIONS
41 Byte Write

Following the start signal from the master, the device
code(4 bits), the chip select bits (3 bits), and the R'W
bit which is a logic low is placed onto the bus by the
master transmitter. This indicates to the addressed
slave receiver that a byte with a word address will fol-

receiving another acknowledge signal from the
24L.CS52 the master device will transmit the data word
to be written into the addressed memory location. The
24L.CS52 acknowledges again and the master gener-
ates a stop condition. This initiates the internal write
cycle, and during this time the 24LCS52 will not gener-
ate acknowledge signals (Figure 4-1). If an attempt is
made to write to the array when the software or hard-
ware write protection has been enabled, the device will
acknowledge the command but no data will be written.
The write cycle time must be observed even if the write
protection is enabled.

4.2 Page Write

The write control byte, word address and the first data
byte are transmitted to the 24L.CS52 in the same way
as in a byte write. But instead of generating a stop con-
dition, the master transmits up to 15 additional data
bytes to the 24L.CS52 which are temporarily stored in
the on-chip page buffer and will be written into the
memory after the master has transmitted a stop condi-
tion. After the receipt of each word, the four lower order
address pointer bits are internally incremented by one.
The higher order four bits of the word address remains
constant. If the master should transmit more than 16
bytes prior to generating the stop condition, the
address counter will roll over and the previously
received data will be overwritten. As with the byte write
operation, once the stop condition is received an inter-
nal write cycle will begin (Figure 4-2). If an attempt is
made to write to the array when the hardware write pro-
tection has been enabled, the device will acknowledge
the command but no data will be written. The write
cycle time must be observed even if the write protection

is enabled.
low after it has generated an acknowledge bit during
the ninth clock cycle. Therefore the next byte transmit-
ted by the master is the word address and will be writ-
ten into the address pointer of the 24LCS52. After
FIGURE 4-1: BYTE WRITE
s s
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MASTER A BYTE ADDRESS DATA 0
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FIGURE 4-2: PAGE WRITE
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5.0 ACKNOWLEDGE POLLING

Since the device will not acknowledge during a write
cycle, this can be used to determine when the cycle is
complete (this feature can be used to maximize bus
throughput). Once the stop condition for a write com-
mand has been issued from the master, the device ini-
tiates the internally timed write cycle. ACK polling can
be initiated immediately. This involves the master
sending a start condition followed by the control byte
for a write command (R/W = 0). If the device is still busy
with the write cycle, then no ACK will be returned. If the
cycle is complete, then the device will return the ACK
and the master can then proceed with the next read or
write command. See Figure 5-1 for flow diagram.

FIGURE 5-1: ACKNOWLEDGE POLLING
FLOW

Send
Write Command

l

Send Stop
Condition to
Initiate Write Cycle

!

Send Start

v

Send Control Byte
with R/W =0

Did Device
Acknowledge
ACK = 0)?

YES

Next
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6.0 WRITE PROTECTION

The 24LCS52 has a software write protect feature that
allows the lower half of the array (addresses 00h - 7Fh)
to be permanently write protected, as well as a WP pin
that can be used to protect the entire array.

6.1 Software Write Protect

The software write protect feature is invoked by writing
to the write protect register. This is done by sending a
command similar to a normal write command. As
shown in Figure 6-1, the write protect register is written
by sending a write command with the slave address set
to 0110 instead of 1010 and the address bits and data
bits are don’t cares. Once the software write protect
register has been written, the device will not acknowl-
edge the 0110 control byte. Once the software write
protect register has been written, the write protec-
tion is enabled and cannot be reversed, even if the
device is powered down.

6.2 Hardware Write Protect

The WP pin can be tied to Vcc, Vss, or left floating. If
tied to Vcc, the entire array will be write protected,
regardiess of whether the software write protect regis-
ter has been written or not. If the WP pin is set to Vcc,
it will prevent the software write protect register from
being written. If the WP is tied to Vss or left floating,
then write protection is determined by the status of the
software write protect register.

FIGURE 6-1: SETTING WRITE PROTECT REGISTER

s
T s
BUS ACTIVITY CONTROL WORD
MASTER A BYTE ADDRESS DATA A
T N AN A P
[ [T 17T TTTTTTT
SDA LINE S P
| | I O O |
A A A
BUS ACTIVITY ¢ ¢ c
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7.0 READ OPERATION

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

71 Current Address Read

The 24LCS52 contains an address counter that main-
tains the address of the last word accessed, internally
incremented by one. Therefore, if the previous read
access was to address n, the next current address read
operation would access data from address n + 1. Upon
receipt of the slave address with the R/W bit set to one,
the 24LCS52 issues an acknowledge and transmits the
eight bit data word. The master will not acknowledge
the transfer but does generate a stop condition and the
24L.CS52 discontinues transmission (Figure 7-1).

7.2 Random Read

Random read operations allow the master to access
any memory location in a random manner. To perform
this type of read operation, first the word address must
be set. This is done by sending the word address to the

241.CS52 as part of a write operation. After the word
address is sent, the master generates a start condition
following the acknowledge. This terminates the write
operation, but not before the internal address pointer is
set. Then the master issues the control byte again but
with the R/W bit set to a one. The 24LCS52 will then
issue an acknowledge and transmits the eight bit data
word. The master will not acknowledge the transfer but
does generate a stop condition and the 24LCS52 dis-
continues transmission (Figure 7-2). After this com-
mand, the internal address counter will point to the
address location following the one that was just read.

7.3 Sequential Read

Sequential reads are initiated in the same way as aran-
dom read except that after the 24LCS52 transmits the
first data byte, the master issues an acknowledge as
opposed to a stop condition in a random read. This
directs the 24LCS52 to transmit the next sequentially
addressed 8-bit word (Figure 7-3).

To provide sequential reads the 24LCS52 contains an
internal address pointer which is incremented by one at
the completion of each operation. This address pointer
allows the entire memory contents to be serially read
during one operation.

FIGURE 7-1: CURRENT ADDRESS READ
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FIGURE 7-2: RANDOM READ
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FIGURE 7-3: SEQUENTIAL READ
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74 Contiguous Addressing Across
Multiple Devices

The chip select bits A2, A1, A0 can be used to expand
the contiguous address space for up to 16K bits by
adding up to eight 24LCS52 devices on the same bus.
In this case, software can use A0 of the control byte as
address bit A8, A1 as address bit A9, and A2 as
address bit A10. It is not possible to sequentially read
across device boundaries.

8.0 PIN DESCRIPTIONS

8.1 SDA Serial Address/Data Input/
Output

This is a bi-directional pin used to transfer addresses
and data into and data out of the device. It is an open
drain terminal, therefore the SDA bus requires a pull-up
resistor ta Vcc (typical 10kQ for 100 kHz, 2 kQ for
400 kHz).

For normal data transfer SDA is allowed to change only
during SCL low. Changes during SCL high are
reserved for indicating the START and STOP condi-
tions.

8.2 SCL Serial Clock

This input is used to synchronize the data transfer from
and to the device.

8.3 AO, A1, A2

The levels on these inputs are compared with the cor-
responding bits in the slave address. The chip is
selected if the compare is true.

Up to eight 24LCS52 devices may be connected to the
same bus by using different chip select bit combina-
tions. These inputs must be connected to either Vcc or
Vss.

8.4 wp

This is the hardware write protect pin. It can be tied to
Vcc, Vss, or left floating. If tied to Vee, the hardware
write protection is enabled. If the WP pin is tied to Vss
the hardware write protection is disabled. If the WP pin
is left floating, an internal pull down resistor will pull the
WP pin to Vss and the hardware write protection will be
disabled.

8.5 Noise Protection

The 24LCS52 employs a Vcc threshold detector circuit
which disables the internal erase/write logic if the Vcc
is below 1.5 volts at nominal conditions.

The SCL and SDA inputs have Schmitt trigger and filter
circuits which suppress noise spikes to assure proper
device operation even on a noisy bus.
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NOTES:
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241.CS52 Product Identification System

To order or to obtain information, e.g., on pricing or delivery, please use the listed part numbers, and refer to the factory or the listed
sales offices.

24LCS52 — P
I P = Plastic DIP (300 mil Body), 8-lead
Package: SN = Plastic SOIC (150 mil Body), 8-lead
ST = TSSOP, 8-lead
Temperature Blank = 0°Cto +70°C
Range: I = -40°Cto +85°C

24LCS52 2K I2C Serial EEPROM
24LCS52T 2K I2C Serial EEPROM (Tape and Reel)

Device:

Sales and Support

Data Sheets

Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office

2. The Microchip Corporate Literature Center U.S. FAX: (602) 786-7277

3. The Microchip Worldwide Web Site (www.microchip.com)
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MicrocHIP 24LCOZ4/24LC025

2K 2.5V I>C™ Serial EEPROM

FEATURES PACKAGE TYPES
¢ Single supply with operation from 2.5 to 5.5V PDIP/SOIC
* Low power CMOS technology
- 1 mA active current typical a0 [ N 8 ] vee
- 10 pA standby current typical at 5.5V NN
* Organized as a single block of 128 bytes (256 x 8) A1 [ ]2 a2k 7 Jwe
* Hardware write protection for entire array 8 g
(24LC024) re[fs B8 e[dsc
* 2-wire serial interface bus, I12C compatible
« 100kHz and 400kHz compatibility ves [ ]4 5[ 1soa
¢ Page-write buffer for up to 16 bytes
* Self-timed write cycle (including auto-erase)
* 3.5 ms typical write cycle time for page write
* Address lines allow up to eight devices on bus
* 1,000,000 erase/write cycles guaranteed TSSOP
* ESD protection > 4,000V
¢ Data retention > 200 years
¢ 8-pin PDIP, SOIC or TSSOP packages AE1TO NN 8 1 vee
* Available for extended temperature ranges A2 E&  7mwe
- Commercial (C): 0°C to +70°C A2cH3 g § 6 N5 scL
- Industrial (l): -40°C to +85°C vssc4 [ 5 3 SDA
DESCRIPTION

The Microchip Technology Inc. 24LC024/24L.C025 is a
2K bit Serial Electrically Erasable PROM with a voltage
range of 2.5V to 5.5V. The device is organized as a

single block of 256 x 8-bit memory with a 2-wire serial BLOCK DIAGRAM

interface. Low current design permits operation with AO A1 A2 wp*
typical standby and active currents of only 10 pA and 1 |;| g [; I?
mA respectively. The device has a page-write capabil-

110 Lol

ity for up to 16 bytes of data. Functional address lines Memory
allow the connection of up to eight 24L.C024/24L.C025 Control |l Control |+ EEPROM
devices on the same bus for up to 16K bits of contigu- Logic Logic | |XDEC
ous EEPROM memory. The device is available in the é] [5'1 n Array
standard 8-pin PDIP, 8-pin SOIC (150 mil), and TSSOP
packages. SDA sCL t 3
Write Protect
vee[—» Circuitry
vssC] YDEC
SENSE AMP
R/W CONTROL
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1.0 ELECTRICAL TABLE 1-1:  PIN FUNCTION TABLE
CHARACTERISTICS Name | Function
1.1 Maximum Ratings* Vss Ground
Vee..... 7.0V SDA Serial Data
Allinputs and outputs w.r.t. Vss......-0.6V to Vcc +1.0V SCL Serial Clock
itorage temperature ........c...cceeureennes -Gs'g to +1 SO'g vee +2.5V to 5.5V Power Supply
mbient temp. with power applied...... -65°C to +125° .
Soldering temperature of leads (10 seconds) .. +300°C A0, A1,A2 | Chip Selects
ESD protection on all pins .........eeeveeeeeeveeevenmensenne >4kV WP Hardware Write Protect (24LC024)
*Notice: Stresses above those listed under “Maximum ratings” may NC No internal connection
cause permanent damage to the device. This is a stress rating only and
functional operation of the device at those or any other conditions
above those indicated in the operational listings of this specification is
not implied. Exposure to maximum rating conditions for extended peri-
ods may affect device reliability.
TABLE 1-2: DC CHARACTERISTICS
All parameters apply across the speci- |Vcc = +2.5V to +5.5V
fied operating ranges unless otherwise | Commercial (C): Tamb = 0°C to +70°C
noted. Industrial (I): Tamb = -40°C to +85°C
Parameter Symbol Min. Max. | Units Conditions
SCL and SDA pins:
High level input voltage VIH 0.7 Vce \'
Low level input voltage ViL 0.3Vce \
Hysteresis of Schmitt trigger inputs VHYS 0.05 Vce — \ (Note)
Low level output voltage VoL 0.40 Vv loL=3.0 mA, Vcc = 4.5V
loL=2.1 mA, Vcc = 2.5V
Input leakage current Ll -10 10 MA |VIN=0.1Vto 5.5V, WP =Vss
Output leakage current ILo -10 10 pA  |[VouT=0.1Vto 5.5V
Pin capacitance (all inputs/outputs) CIN, Cout — 10 pF | Vcc =5.0V (Note)
Tamb = 25°C, f =1 MHz
Operating current Icc Read — 1 mA [ Vcc=5.5Y, SCL = 400 kHz
pofating cu lccWrite | — 3 mA | Vce =55V
Standby current lccs — 50 pA | Vcc=5.5V, SDA =SCL =Vce
WP =Vss, A0, A1, A2=Vss

Note: This parameter is periodically sampled and not 100% tested.
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TABLE 1-3:  AC CHARACTERISTICS

All parameters apply across the specified operat- | Vcc = 2.5V to 5.5V
ing ranges unless otherwise noted. Commercial (C): Tamb = 0°C to +70°C
Industrial (1): Tamb = -40°C to +85°C
Vee = 2.5V - 5.5V | Vcc = 4.5V - 5.5V
Parameter Symbol STD MODE FAST MODE Units Remarks
Min. Max. Min. Max.

Clock frequency FCcLK — 100 —_ 400 kHz

Clock high time THIGH 4000 — 600 —_ ns

Clock low time Tiow | 4700 — 1300 — ns

SDA and SCL rise time TR — 1000 — 300 ns |(Note 1)

SDA and SCL fall time TF — 300 — 300 ns |(Note 1)

START condition hold time | THD:STA | 4000 — 600 — ns | After this period the first
clock pulse is generated

START condition setup time | TSu:STA | 4700 - 600 — ns | Only relevant for repeated
START condition

Data input hold time THD:DAT 0 — 0 — ns |(Note 2)

Data input setup time TSU:DAT | 250 — 100 —_ ns

STOP condition setup time | Tsu:sTo | 4000 — 600 — ns

Output valid from clock TAA — 3500 —_ 900 ns |(Note 2)

Bus free time TBUF 4700 — 1300 — ns | Time the bus must be free
before a new transmission
can start

Output fall time from ViH TorF —_ 250 20 +0.1 250 ns |[(Note 1), Cg< 100 pF

minimum to VIL maximum Cg

Input filter spike suppression| Tsp — 50 —_ 50 ns |(Note 3)

(SDA and SCL pins)

Write cycle time Twc — 10 —_ 10 ms | Byte or Page mode

Endurance ™M — M — |cycles [25°C, Vcc = 5.0V, Block
Mode (Note 4)

Note 1: Not 100% tested. Cg = total capacitance of one bus line in pF.
2: As a transmitter, the device must provide an internal minimum delay time to bridge the undefined region
(minimum 300 ns) of the falling edge of SCL to avoid unintended generation of START or STOP conditions.
3: The combined Tsp and VHYs specifications are due to Schmitt trigger inputs which provide improved noise
spike suppression. This eliminates the need for a Tl specification for standard operation.
4: This parameter is not tested but guaranteed by characterization. For endurance estimates in a specific
application, please consult the Total Endurance Model which can be obtained on our website.

FIGURE 1-1: BUSTIMING DATA

TF THIGH

L

s¢ Tsu:sTA
TLow THD:DAT |e—s TSU:DAT
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THD:STA
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SDA
out
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2.0 PIN DESCRIPTIONS
21 SDA Serial Data

This is a bi-directional pin used to transfer addresses
and data into and data out of the device. It is an open
drain terminal, therefore the SDA bus requires a pull-up
resistor to Vcc (typical 10 kQ for 100 kHz, 2 kQ for
400 kHz).

For normal data transfer SDA is allowed to change only
during SCL low. Changes during SCL high are
reserved for indicating the START and STOP condi-
tions.

2.2 SCL Serial Clock

This input is used to synchronize the data transfer from
and to the device.

23 A0, A1, A2

The levels on these inputs are compared with the cor-
responding bits in the slave address. The chip is
selected if the compare is true.

Up to eight 24L.C024/24L.C025 devices may be con-
nected to the same bus by using different chip select bit
combinations. These inputs must be connected to
either Vcc or Vss.

24 WP (241.C024 only)

This is the hardware write protect pin. It must be tied to
Vce or Vss. If tied to Vec, the hardware write protection
is enabled. If the WP pin is tied to Vss the hardware
write protection is disabled. Note that the WP pin is
available only on the 24L.C024. This pin is not internally
connected on the 24L.C025.

25 Noise Protection

The 24LC024/24L.C025 employs a Vcc threshold
detector circuit which disables the internal erase/write
logic if the Vcc is below 1.5 volts at nominal conditions.

The SCL and SDA inputs have Schmitt trigger and filter
circuits which suppress noise spikes to assure proper
device operation even on a noisy bus.

3.0 FUNCTIONAL DESCRIPTION

The 24L.C024/241.C025 supports a bi-directional 2-wire
bus and data transmission protocol. A device that
sends data onto the bus is defined as transmitter, and
a device receiving data as receiver. The bus has to be
controlled by a master device which generates the
serial clock (SCL), controls the bus access, and gener-
ates the START and STOP conditions, while the
241.C024/24L.C025 works as slave. Both master and
slave can operate as transmitter or receiver but the
master device determines which mode is activated.
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4.0 BUS CHARACTERISTICS

The following bus protocol has been defined:

¢ Data transfer may be initiated only when the bus
is not busy.

During data transfer, the data line must remain
stable whenever the clock line is HIGH. Changes
in the data line while the clock line is HIGH will be
interpreted as a START or STOP condition.

Accordingly, the following bus conditions have been
defined (Figure 4-1).

41 Bus not Busy (A)

Both data and clock lines remain HIGH.

4.2 Start Data Transfer (B)

A HIGH to LOW transition of the SDA line while the
clock (SCL) is HIGH determines a START condition. All
commands must be preceded by a START condition.

4.3 Stop Data Transfer (C)

A LOW to HIGH transition of the SDA line while the
clock (SCL) is HIGH determines a STOP condition. All
operations must be ended with a STOP condition.

4.4 Data Valid (D)

The state of the data line represents valid data when,
after a START condition, the data line is stable for the
duration of the HIGH period of the clock signal.

The data on the line must be changed during the LOW
period of the clock signal. There is one bit of data per
clock pulse.

Each data transfer is initiated with a START condition
and terminated with a STOP condition. The number of
the data bytes transferred between the START and
STOP conditions is determined by the master device
and is theoretically unlimited, although only the last six-
teen will be stored when doing a write operation. When
an overwrite does occur it will replace data in a first in
first out fashion.

45 Acknowledge

Each receiving device, when addressed, is required to
generate an acknowledge after the reception of each
byte. The master device must generate an extra clock
pulse which is associated with this acknowledge bit.

v

The device that acknowledges has to pull down the
SDA line during the acknowledge clock pulse in such a
way that the SDA line is stable LOW during the HIGH
period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into
account. A master must signal an end of data to the
slave by not generating an acknowledge bit on the last
byte that has been clocked out of the slave. In this
case, the slave must leave the data line HIGH to enable
the master to generate the STOP condition (Figure 4-
2).

FIGURE 4-1: DATA TRANSFER SEQUENCE ON THE SERIAL BUS CHARACTERISTICS
scu W (B) (C) (D) ©) | (A
\ £ K + NV
SDA iy I
1 F f
L= g . — 1
START ADDRESS OR DATA STOP
CONDITION ACKNOWLEDGE ALLOWED CONDITION
VALID TO CHANGE
FIGURE 4-2: ACKNOWLEDGE TIMING
Acknowledge
Bit
SCL
SDA

t Receiver must release the SDA line at this point
so the Transmitter can continue sending data.

Transmitter must release the SDA line at this point
allowing the Receiver to pull the SDA line low to
acknowledge the previous eight bits of data.
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5.0 DEVICE ADDRESSING

A control byte is the first byte received following the
start condition from the master device (Figure 5-1).The
control byte consists of a four bit control code; for the
241.C024/24L.C025 this is set as 1010 binary for read
and write operations. The next three bits of the control
byte are the chip select bits (A2, A1, AO). The chip
select bits allow the use of up to eight 24LC024/
241L.C025 devices on the same bus and are used to
select which device is accessed. The chip select bits in
the control byte must correspond to the logic levels on
the corresponding A2, A1, and A0 pins for the device to
respond. These bits are in effect the three most signifi-
cant bits of the word address.

The last bit of the control byte defines the operation to
be performed. When set to a one a read operation is
selected, and when set to a zero a write operation is
selected. Following the start condition, the 24L.C024/
24L.C025 monitors the SDA bus checking the control
byte being transmitted. Upon receiving a 1010 code
and appropriate chip select bits, the slave device out-
puts an acknowledge signal on the SDA line. Depend-
ing on the state of the R/W bit, the 24LC024/24L.C025
will select a read or write operation.

FIGURE 5-1: CONTROL BYTE FORMAT
Read/Write Bit

Chip Select
Control Code Bits

[ 1 1
(ST To 1] o 2] w1 roppcd
| |

Slave Address

Start Bit Acknowledge Bit

5.1 Contiguous Addressing Across
Muitiple Devices

The chip select bits A2, A1, AO can be used to expand
the contiguous address space for up to 16K bits by
adding up to eight 24LC024/24L.C025 devices on the
same bus. In this case, software can use AO of the con-
trol byte as address bit A8, A1 as address bit A9, and
A2 as address bit A10. It is not possible to sequentially
read across device boundaries.
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6.0 WRITE OPERATIONS
6.1 Byte Write

Following the start signal from the master, the device
code (4 bits), the chip select bits (3 bits), and the R'W
bit which is a logic low is placed onto the bus by the
master transmitter. The device will acknowledge this
control byte during the ninth clock pulse. The next byte
transmitted by the master is the word address and will
be written into the address pointer of the 24LC024/
24LC025. After receiving another acknowledge signal
from the 24LC024/24L.C025 the master device will
transmit the data word to be written into the addressed
memory location. The 24LC024/24LC025 acknowl-
edges again and the master generates a stop condi-
tion. This initiates the internal write cycle, and during
this time the 24LC024/24LC025 will not generate
acknowledge signals (Figure 6-1). If an attempt is
made to write to the protected portion of the array when
the hardware write protection (24LC024 only) has been
enabled, the device will acknowledge the command but
no data will be written. The write cycle time must be
observed even if the write protection is enabled.

FIGURE 6-1: BYTE WRITE

6.2 Page Write

The write control byte, word address and the first data
byte are transmitted to the 24LC024/24LC025 in the
same way as in a byte write. But instead of generating
a stop condition, the master transmits up to 15 addi-
tional data bytes to the 24LC024/24LC025 which are
temporarily stored in the on-chip page buffer and will be
written into the memory after the master has transmit-
ted a stop condition. After the receipt of each word, the
four lower order address pointer bits are internally
incremented by one. The higher order four bits of the
word address remains constant. If the master should
transmit more than 16 bytes prior to generating the stop
condition, the address counter will roll over and the pre-
viously received data will be overwritten. As with the
byte write operation, once the stop condition is
received an internal write cycle will begin (Figure 6-2).
If an attempt is made to write to the protected portion of
the array when the hardware write protection has been
enabled, the device will acknowledge the command but
no data will be written. The write cycle time must be
observed even if the write protection is enabled.

6.3 WRITE PROTECTION

The WP pin (available on 24L.C024 only) must be tied
to Vcc or Vss. If tied to Vcc, the entire array will be
write protected. If the WP pin is tied to Vss, then write
operations to all address locations are allowed.

s
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