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DATA SHEET MARKINGS

Microchip uses various data sheet markings to designate each document phase as it relates to the product develop-
ment 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
Advanced Information

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

ized with this information as revised information will be published when the product

becomes availabie.

Preliminary This is preliminary information on new products in production but not yet fully charac-
terized. The specifications in these data sheets are subject to change without 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, representative or distribu-

tor.

No Marking Information contained in the data sheet is on products in full production.

“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and the like is intended through suggestion only and may be superseded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 Inc. with respect to the accuracy or
use of such information, or infringement of patents 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.”

PIC is a registered trademark of Microchip Technology Inc. in the U.S.A

PICMASTER and PICSTART are registered trademarks of Microchip
Technology Inc.

PRO MATE, PICSEE, TrueGauge name and logo, Smart Serial, Total
Endurance, and UniMouse are trademarks of Microchip Technology Inc.

SQTP is a service mark of Microchip Technology Inc.

The Microchip logo and name are trademarks of Microchip Technology
Inc.

All rights reserved. Copyright © 1995, Microchip Technology, Inc.

ACCESS.bus is trademark of the ACCESS.bus Industry Group. ALLPRO
is a trademark of Logical Devices, Inc. AMD is a registered trademark of
Advanced Micro. Devices. Apple and Macintosh are registered trade-
marks of Apple Computer, inc. Apple Desktop Bus (ADB) is a trademark
of Apple Computer Inc. Atmel is a registered trademark of Atmel Corp.
CompuServe is a registered trademark of CompuServe Inc. Data l/Ois a
registered trademark of Data /O Corp. fuzzyTECH is a registered trade-
mark of and INFORM is a trademark of INFORM Software Corp. PCisa
trademark of Philips Corp. IBM, IBM PC, PS/S and AT are registered
trademarks of IBM Corp. Intel is a registered trademark of Intel Corp.
Microsoft, Excel and MS-DOS are registered trademarks of Microsoft
Corp. Windows is a trademark of Microsoft Corp. Microwire is a trade-
mark of National Semiconductor. Mouse Systems is a registered trade-
mark of MSC Technologies, Inc. PROCOMM is a registered trademark of
Datastorm Technologies, Inc. SMC is a trademark of Standard Microsys-
tems Corp. ST is a registered trademark of SGS-Thomson. Toshiba is a
registered trademark of Toshiba Corp. Tri-State, National and National
Semiconductor are registered trademarks of National Semiconductor.
Unisite, Site 48, ChipSite, PinSite, SetSite, HiTerm and Handler-
Siteemarks of Data I/O Corporation.

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

Company Profile

INTRODUCTION TO THE EMBEDDED
CONTROL SOLUTIONS COMPANY™

Microchip Technology's mission is to offer leadership
semiconductor products for embedded control system
applications. To do this we have focused our technol-
ogy, engineering, manufacturing and marketing
resources on two synergistic product lines: 8-bit
PIC16/17 microcontrollers and Serial EEPROMS.
These product lines provide the solutions to many of
the problems facing designers of embedded control
systems.

We publish the Microchip Data Book and Embedded
Control Handbook to assist our customers, existing
and new, in their efforts to design and produce
state-of-the-art embedded control systems.

HIGHLIGHTS

Inside Microchip Technology you'll find:

* Afocus on providing high-performance,
cost-effective, field-programmable embedded
control solutions

An experienced executive team focused on inno-
vation and committed to listening to our custom-
ers

8-bit RISC field-programmabie microcontrollers
and supporting logic products

Serial and Parallel EEPROMs and EPROMs

Chandler, Arizona:

Company headquarters near Phoenix, Arizona; execu-
tive offices, R & D and wafer fabrication occupy this
142,000-square-foot facility. An additional 100,000
square foot adjacent facility is under construction with
completion expected in mid-1995.

o Avariety of end-user Application-Specific
Standard Products

Fuily integrated manuiaciuring capabiiiiies

A global network of manufacturing and customer
support facilities

A unique corporate culture dedicated to continu-
ous improvement

Distributor network support worldwide including
certified distribution FAEs

BUSINESS SCOPE

Microchip Technology Inc. manufactures and markets
a variety of VLS| CMOS semiconductor components to
support the market for cost-effective embedded control
solutions. In particular, the company specializes in
highly integrated, field-programmable RISC microcon-
trollers, application-specific standard products and
related non-volatile 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 OTP (one-time programmable), reprogramma-
ble EEPROM and ROM capability, along with the
compact size, integrated functionality, ease of develop-
ment and technical support so essential to timely and
cost-effective product development by our customers.

Tempe, Arizona:

Microchip’s 170,000-square-foot wafer fabrication facil-
ity provides increased manufacturing capacity today
and for the future.

© 1995 Microchip Technology Inc.
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Customers Are Our Focus: We establish success-
ful customer partnerships by exceeding customer
expectations for products, services and attitude. We
start by listening to our customers, earning our cred-
ibility by producing quality products, delivering com-
prehensive services and meeting commitments. We
believe each employee must effectively serve their
internal customers in order for Microchip’s external
customers to be properly served.

Quality Comes First: We will perform correctly the
first time, maintain customer satisfaction and mea-
sure our quality against requirements. We practice
effective and standardized improvement methods,
such as statistical process control to anticipate prob-
lems and implement root cause solutions. We
believe that when quality comes first, reduced costs
follow.

Continuous Improvement Is Essential: We utilize
the concept of “Vital Few” to establish our priorities.
We concentrate our resources on continuously
improving the Vital Few while empowering each
employee to make continuous improvements in their
area of responsibility. We strive for constructive and
honest self-criticism to identify improvement oppor-
tunities.

Employees Are Our Greatest Strength: We
design jobs and provide opportunities promoting
employee teamwork, -productivity, creativity, pride in
work, trust, integrity, faimess, involvement, develop-
ment and empowerment. We base recognition,
advancement and compensation on an employee’s
achievement of excellence in team and individual
performance. We provide for employee health and
welfare by offering competitive and comprehensive
employee benefits.

Products And Technology Are Our Foundation:
We make ongoing investments and advancements
in the design and development of our manufacturing
process, device, circuit, system and software tech-
nologies to provide timely, innovative, reliable and
cost effective products to support current and future
market opportunities.

MicCRrROCHIP

- Mission Statement -

Microchip Technology Incomporated is a leading supplier of field-programmable embedded control solutions by pro-
viding RISC microcontrollers and related non-volatile memory products. In order to contribute to the ongoing suc-
cess of customers, shareholders and employees, our mission is to focus resources on high value, high quality
products and to continuously improve all aspects of our business, providing a competitive return on investment.

- Guiding Values -

Total Cycle Times Are Optimized: We focus
resources to optimize cycle times to our internal and
external customers by empowering employees to
achieve efficient cycle times in their area of responsibil-
ity. We believe that cycle time reduction is achieved by
streamlining  processes through the systematic
removal of barriers to productivity.

Safety Is Never Compromised: We place our con-
cem for safety of our employees and community at the
forefront of our decisions, policies and actions. Each
employee is responsible for safety.

Profits And Growth Provide For Everything We Do:
We strive to generate and maintain competitive rates of
company profits and growth as they allow continued
investment for the future, enhanced smployee opportu-
nity and represent the overall success of Microchip.

Communication Is Vital: We encourage appropriate,
honest, constructive, and ongoing communication in
company, customer and community relationships to
resolve issues, exchange information and share knowl-
edge.

Suppliers, Representatives, And Distributors Are
Our Partners: We strive to maintain professional and
mutually beneficial partnerships with suppliers, repre-
sentatives, and distributors who are an integral link in
the achievement of our mission and guiding values.

Professional Ethics Are Practiced: We manage our
business and treat customers, employees, sharehold-
ers, investors, suppliers, distributors, representatives,
community and government in a manner that exempli-
fies our honesty, ethics and integrity. - We recognize
our responsibility to the community and are proud to
serve as an equal opportunity employer.

DS00027K-page 1-2
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MARKET FOCUS

Microchip targets selected markets where our
advanced designs, progressive process technology
and industry-leading product performance enable us to
deliver decidedly superior performance. The company
has positioned itself to maintain a dominant role as a
supplier of high-performance, field-programmable
microcontrollers and associated memory and logic
products for embedded control applications which are
found throughout the consumer, automaotive, talacom-
munication, office automation and industrial control
markets.

FULLY INTEGRATED
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 costs, quality, reliability and on-time delivery.

A GLOBAL NETWORK OF PLANTS
AND FACILITIES

Microchip is a global competitor providing local service
to the world's technology centers. The Company’s focal
point is its design and technology advancement facility
in Chandler, Arizona. Product and technology develop-
ment is located here, along with front-end wafer fabri-
cation and wafer probe and sort.

In 1994, Microchip purchased a second wafer fabrica-
tion facility in Tempe, Arizona — thirteen miles from its
Chandler, Arizona, headquarters. The additional
170,000 square foot facility is meeting production
requirements beyond those which could be produced
in Microchip’s Chandler wafer facility. Assembly and
test facilities predominantly located in Kaohsiung, Tai-
wan, and Bangkok, Thailand, house the technology
and assembly and test equipment necessary for mod-
em plastic and ceramic packaging.

Sales and application offices are located in key cities
throughout the Americas, Asia/Pacific, Japan and
Europe. Offices are staffed to meet the high quality
expectations of our customers, and can be accessed
for technical and business support.

EMBEDDED CONTROL OVERVIEW

Unlike “processor” applications such as personal com-
puters and workstations, the computing or controlling
elements of embedded control applications are buried
inside the application. The user of the product 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 capabil-
ities 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, automotive, telecommunications
(including fast-emerging personal telecommunication
products) and industrial. Most often embedded control
products must meet special requirements: cost-effec-
tiveness, low power, small footprint and a high level of
system integration.

Typically, most embedded control systems are
designed around a microcontroller which integrates
on-chip program memory, data memory (RAM) and
various peripheral functions, such as timers and serial
communication. In addition, these systems also usu-
ally require Serial EEPROM memories, display drivers,
keypads, small displays, etc.

Microchip Technology has established itself as a lead-
ing supplier of field-programmable embedded control
solutions. The combination of high-performance micro-
controllers from the PIC17CXX, PIC16CXX and
PIC16C5X families, along with industry leading nonvol-
atile memory products provides the basis for this lead-
ership.

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

© 1995 Microchip Technology Inc.

DS00027K-page 1-3




Microchip Technology Inc.

MICROCONTROLLERS

PIC16/17 microcontrollers from Microchip combine
high performance, low cost and small package size,
offering the best price/performance ratio in the industry.
Over 200 million of these devices have been used in
cost-sensitive consumer products, computer peripher-
als, office automation, automotive control systems,
security and telecommunication applications.

PIC16/17 MICROCONTROLLER
OVERVIEW AND ROADMAP

Microchip offers three families of 8-bit microcontrollers
to best fit your needs:

¢ PIC16C5X: Base-Line 8-bit Family
e PIC16CXX: Mid-Range 8-bit Family
¢ PIC17CXX: High-End 8-bit Family

All families offer One-Time-Programmable, low-voltage
and low-power options, as well as various packaging
options. Selected members are available in ROM and
reprogrammable versions.

The widely-accepted PIC16C5X, PIC16CXX and
PIC17CXX families are the industry’s only 8-bit micro-
controllers using a high-speed RISC architecture.
Microchip pioneered the use of RISC architecture to
obtain high speed and instruction efficiency.

PIC16C5X: BASE-LINE FAMILY

PIC16C5X is the well established base-line family
offering the most cost-effective solution. This
PIC16C5X products have a 12-bit wide instruction set
and are currently offered in 18-, 20- or 28-pin pack-
ages. In SOIC and SSOP packaging options, these are
the smallest footprint controllers. Low-voltage opera-
tion down to 2.0V makes this family ideal for battery
operated applications.

The PIC16C5X base-line family is in high-volume pro-
duction, shipping in the range of one million units per
week, and has achieved more than twenty-five thou-
sand design wins worldwide.

PIC16CXX: MID-RANGE FAMILY

PIC16CXX mid-range family offers a wide-range of
options, from 18-pin to 44-pin packages as well as low
to high level of peripheral integration. This family has
a 14-bit wide instruction set, interrupt handling capabil-
ity and deeper 8-level hardware stack. The PIC16CXX
family provides the performance and versatility to meet
the requirements of more demanding, yet cost-sensi-
tive, mid-range 8-bit applications.

The PIC16CXX mid-range family is rapidly gaining
acceptance with several of its members introduced:
PIC16C61, PIC16C62, PIC16C63, PIC16C64,
PIC16C65, PIC16C620, PIC16C621, PIC16C622,
PIC16C71, PIC16C73, PIC16C74 and PIC16C84.

PIC17CXX: HIGH-END FAMILY

The PIC17CXX high-performance family offers the
world’s fastest execution performance of any 8-bit
microcontroller family in the industry. The PIC17CXX
family extends the PIC16/17 microcontroller'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 applica-
tions.

Currently, two members of the PIC17CXX family have
been announced. A third member will be available
soon.

Current PIC16/17 microcontroller product families
include advanced features such as sophisticated tim-
ers, embedded Analog-to-Digital Converter, extended
instruction/data memory, inter-processor communica-
tion (I2C™ bus, SPI and USARTs) and ROM, RAM,
EPROM and EEPROM memories.

Both PIC16CXX and PIC17CXX families are supported
by user-friendly development systems including
assembler, software simulator, C Compiler, fuzzy logic
development software, programmers and in-circuit
emulators.

ROM EPROM  EEPROM

High-End
16-Bit
Instruction

PIC17CXX

Mid-Range
14-Bit
Instruction

PIC16CXX

Base-Line
12-Bit

PIC16C5X .
Instruction

Performance

Onboard Memory Technology ——————— -

CMOS PIC16/17
Microcontroller Families

*In development.
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FIGURE 1: PIC16/17 MICROCONTROLLER MIGRATION PATH

y

A

<>

Price

16082
16C84 |
16C71

In Production

O In Development

Performance

FIGURE 2: PIC16/17 SYNERGISTIC DEVELOPMENT TOOLS

Development Tool Name PIC16C5X PIC16CXX PIC17CXX
Assembler MPASM v v v
Software Simulator MPSIM v v v
C Compiler* MP-C v v (%4
Entry Level Development Kit PICSTART® v v Planned
Universal Programmer PRO MATE™ v v v
Universal In-Circuit Emulator PICMASTER® v v v
Fuzzy Logic Development Tool fuzzyTECH®-MP v v v

* Available from Byte Craft Limited in Canada.

© 1995 Microchip Technology Inc. DS00027K-page 1-5
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PIC16/17 NAMING CONVENTION

The PIC16/17 architecture offers users a wide range of
cost/performance options of any 8-bit microcontroller
family. In order to identify the families, the following
naming conventions have been applied to the
PIC16/17 microcontrollers.

TABLE 1: PIC16/17 NAMING CONVENTION
Family Architectural Features Name Technology Products
Base-Line 8-bit |* 12-bit wide instruction set PIC16C5X OTP program memory, PIC16C54
Microcontroller |« DC - 20 MHz clock speed PIC16C5XA digital only PIC16C54A
Family 200 ns instructi I (Note 1) PIC16C55
x * 200 ns instruction cycle PIC16056
2 PIC16C57
5) PIC16C58A
e« PIC16CR5X | ROM program memory, PIC16CR54
PIC16CR5XA digital only PIC16CR57A
(Note 1) PIC16CR58A
Mid-Range | 14-bit wide instruction set PIC16C6X OTP program memory, PIC16C61
8-bit Microcon- |e Intemal/external interrupts digital PIC16C62
troller Family |, pc . 20 MHz clock speed PIC16C63
PIC16C64
(Note 3) PIC16C65
* 200 ns instruction cycle
(@ 20 MHz) PIC16CR6X | ROM program memory,
o3 digital only
8 PIC16C62X | OTP programmemory | PIC16C620
(4] with comparators PIC16C621
o PIC16C622
PIC16C7X OTP program memory, PIC16C71
with analog functions PIC16C73
(e.g. AID) PIC16C74
PIC16C8X EEPROM program and PIC16C84
data memory
PIC16CR8X ROM program and
EEPROM data memory
High-End 8-bit |* 16-bit wide instruction set PIC17C4X OTP program memory, PIC17C42
g Microcontroller |« Intemal/external interrupts digital only PIC17C43
= | Family 1. pc. 25 MHz clock speed PIC17C44
g « 160 ns instruction cycle PIC17CR4X | ROM program memory,
digital only
Note 1: "A" designates a more advanced process technology, generally offering customers the benefits of lower
power, higher speed, etc. (example: PIC16C54, PIC16C54A). Sometimes it designates additional func-
tions such as the addition of Brown-out detect.
Note 2: The numbering system within each family is not necessarily significant.
Note 3: 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.

DS00027K-page 1-6
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FIGURE 3: PIC16/17 8-BIT MCU FAMILY

PIC17C4X:
OTP Program Memory

PIC16C8X:
EEPROM Program and Data Memory

PIC16C7X:

OTP Program Memory with Analog

PIC16C62X:

OTP Program Memory with Comparators

PIC16C6X OR PIC16CR6X:
OTP or ROM Program Memory

PIC16C5X/5XA:
OTP Program Memory

PIC16CR5X/5XA:
ROM Program Memory

THE ADVANTAGE OF FIELD
PROGRAMMABILITY

The PIC16/17 microcontroller family provides a unique
combination of a high-performance RISC processor
with cost-effective One-Time-Programmable (OTP)
technology. Cost-effective OTP provides many benefits
to the user at prices which can be comparable to com-
peting ROM solutions. The benefits include: 1) quick
time-to-market, 2) ease of code changes, 3) ability to
provide adaptable solutions to end-customer require-
ments, 4) ability to meet upside potential via inventory
positions at Microchip or worldwide distribution, 5)
reduced scrappage in manufacturing, 6) reduced
inventory in  manufacturing, and 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,
and marketing and sales. Field-programmable OTP
technology streamlines the process for all stages in the
product life cycle.

In the early product development stages, a program-
mable microcontroller allows much of the functionality
to be implemented in software which can be modified
more easily than hardware-only solutions.

In the manufacturing stage, the compression of the
product life cycle curve puts pressure on the manage-
ment of inventory and manufacturing cycle times. Min-
imizing inventory reduces the ability to meet upside
demand. Using a traditional ROM-based microcontrol-
ler limits the ability to respond to the market with prod-
uct enhancements or semi-customized products for
specific customers. Using the standard OTP-based
PIC16/17 microcontroller solves all these issues.
Inventory can be managed effectively by using the
same device in several systems. Costs can be reduced
due to volume purchasing. Upsides can be met from
either safety stock, directly from Microchip, or local dis-
tributors who regularly inventory all the PIC16/17
microcontroller devices. A sudden decline in demand
means no work-in-process ROM-based inventory and
any excess safety stock can be consumed by the other
products using the same standard device.

OTP is the ‘Flexible Manufacturing’ technology of the
microcontroller world. As competition intensifies, the
demand for customer-specific products increases.
Having the ability to change (for example, the appear-
ance of LCD displays or add extra features in a timely
manner) can be a key competitive advantage. Pro-
gramming the OTP device on the manufacturing floor
allows easy customizing 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.

© 1995 Microchip Technology Inc.
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DEVELOPMENT SYSTEMS

Microchip is committed to providing useful and innova-
tive solutions to your embedded system designs.
Among the support products offered are the PICMAS-
TER® realtime universal in-circuit emulator running
under Windows™ environment. PICMASTER is
designed to provide product development engineers
with an optimized design tool for developing target
applications. This universal in-circuit emulator provides
a complete microcontroller design tool set for all micro-
controllers in the PIC16C5X, PIC16CXX and
PIC17CXX families. PRO MATE™, the full-featured
device programmer, enables you to quickly and easily
program user software into PIC16C5X, PIC16CXX and
PIC17CXX CMOS microcontrollers. The PRO MATE
operates as a stand-alone unit or in conjunction with a
PC compatible host system. The PICSTART® develop-
ment kit, a low-cost development system for the
PIC16C5X/16CXX families of microcontrollers,
includes an assembler for code development, a simu-
lator for debug and a development programmer board.
PICSEEKIT and PICSEESTART provide product
development engineers with a cost-effective and timely
design tool solution for the MTA8XXXX family of ASSP
products.

The Serial EEPROM Designer’s Kit includes every-
thing necessary to read, write, erase or program spe-
cial features of any Microchip Serial EEPROM
products 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.

The TrueGauge™ development tool supports system
development with the MTA11200 TrueGauge Intelligent
Battery Management IC.

SOFTWARE SUPPORT

Microchip’s PIC16/17 microcontrollers families are
supported by an assembler, compiler, software simula-
tor and fuzzy logic development software. MPASM is a
universal macro assembler supporting Microchip’s
entire product line of microcontrollers. MPSIM, a dis-
crete event software simulator, is designed to imitate
operation of PIC16C5X, PIC16CXX and PIC17CXX
microcontrollers. It allows the user to debug software
that will use any of these microcontrollers.

Afuli-featured C Compiler and Fuzzy Logic support are
also available for all three microcontroller families.

Microchip endeavors at all times to provide the best
service and responsiveness possible to its customers.
The Microchip Systems Bulletin Board Service (BBS) is
one service to facilitate this process. It's a multi-faceted
tool that can provide you with information on a number
of different topics. Special Interest Groups available
through the BBS can provide you with the opportunity

to discuss issues and topics of interest with others that
share your interest or questions. The BBS is regularly
used to distribute technical information, - application
notes source codes, errata sheets, bug reports, interim
patches for Microchip systems products and user con-
tributed files for distribution.

APPLICATION-SPECIFIC STANDARD
PRODUCTS (ASSPs)

Microchip’s Application-Specific Standard Products
(ASSP) provide value-added embedded control solu-
tions by combining PIC16/17 microcontroller architec-
ture, non-volatile memory and innovative software
technology for vertical applications. These products
incorporate technology that offers a complete solution
that is both unique to the customer and standard in
manufacture to Microchip. In addition, Microchip
ASSPs reduce or remove the barriers for customers to
use Microchip solutions in their products through the
use of software embedded in secure OTP- or
ROM-based microcontrollers. The family is packaged
to provide the highest integration to the customer at the
best overall system cost.

The MTA11200 family is the most accurate and most
integrated battery management and charging solution
available today. The TrueGauge family incorporates
Microchip/SPAN patented technology which digitally
integrates battery charge and discharge current to pro-
vide an accurate (>97% typical) state of charge indica-
tion. The family operates with NiCd and NiMH and lead
acid battery packs from 3 VDC to 25 VDC. These prod-
ucts are ideal for portable PC, cellular phone and por-
table consumer product applications.

The MTA14000 programmable Intelligent Battery Man-
agement IC allows engineers to design intelligent con-
trollers for smart batteries, battery chargers, battery
status monitoring, uninterruptible power supplies,
HVAC and other data acquisition and processing
required for managing energy. The MTA14000’s pro-
grammable 4K words of program memory and 192
bytes of RAM allows it to support any battery technol-
ogy including Li lon, NiMH, NiCd, Pb acid, Zinc Air. In
addition, the products 12c port enables any system
OEM, battery pack VAR and battery manufacturer to
design, build and market SBD-compliant products sup-
porting the System Management Bus™ standard.

The MTE1122 Energy Management Controller com-
bines Microchip’s proprietary PIC16/17 8-bit RISC
microcontroller technology with a unique, patent pend-
ing power management firmware algorithm in a single
package. This device, by monitoring and controlling the
supply requirements into an AC induction motor, effec-
tively reduces the power consumed by the motor. The
MTE1122 is available in both plastic DIP and
space-saving SOIC packages, and operates over com-
mercial and industrial ranges.

DS00027K-page 1-8
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Ease-of-use, low voltage and low cost make the
MTA41XXX mouse and trackball MCU firmware solu-
tions ideal for implementing new designs for both PCs
and Apple® computers. The products in the
MTA41XXX family are 18-lead, low-power CMOS
microcontroller ICs combined with application-specific
software. By adding a few extemal components, the
user can easily realize a complete mouse or trackball
system.

The MTABXXXX PICSEE™ family of cost-effective sys-
tem solutions integrates PIC16/17 microcontrollers
with EEPROM technology. These PICSEE devices are
ideally suited for automotive security, keyless entry,
remote control, data acquisition and telecommunica-
tion applications. The combined product assembly
techniques provide the user the highest performance
solution in a compact and cost-effective package.

Future ASSP products will include advanced features
such as mixed analog and digital capability as well as
an ever broadening family of turnkey software solutions
for the embedded control market.

SERIAL EEPROM OVERVIEW

Microchip offers one of the broadest selections of
CMOS Serial EEPROMs 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 1K to 64K with higher density
devices in development.

Bus Interface Protocols:

All major protocols are covered: 2-wire, 3-wire and
4-wire.

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 NiCad 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 Automotive (-40°C to 125°C) operating
temperature ranges.

Packages:

The focus is on small packages. Small footprint pack-
ages include: 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.

In February 1995, Microchip announced its 10 million
Erase/Write cycle guarantee - an endurance break-
through unmatched by its competitors. The Company
has also developed the world’s first 64K Smart Serial
EEPROM which provided four times the speed, four
times the memory and four times the features of any
competitive 2-wire Serial EEPROM. Device densities
range from 256 bits up to 64K bits. Another first is the
241.C21, the only single chip DDC1/DDC2™-compati-
ble solution for plug-and-play video monitors.
Microchip is a high-voiume suppiier oi Seriai
EEPROMSs to all the major markets worldwide including
consumer, automotive, industrial, computer and com-
munications. To date, more than 300 million units have
been produced. Microchip continues to develop new
Serial EEPROM solutions for embedded control appli-
cations.

Microchip's erase/write cycle endurance is among the
best in the world, and only Microchip offers unique and
powerful development tools such as the Total Endur-
ance disk. This mathematical software model is an
innovative tool used by system designers to optimize
Serial EEPROM performance and reliability within the
application.

PARALLEL EEPROM OVERVIEW

CMOS Parallel EEPROM devices from Microchip are
available in 4K, 16K and 64K densities. The manufac-
turing process used for these EEPROMSs ensures
10,000 to 100,000 write and erase cycles typical. Data
retention is more than 10 years. Fast write times are
less than 200 ps. These EEPROMSs work reliably under
demanding conditions and operate efficiently at tem-
peratures 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, pattern recognition and telecommuni-
cations.

OTP EPROM OVERVIEW

Microchip’'s CMOS EPROM devices are produced in
densities from 64K to 512K. High-speed EPROMs
have access times as low as 55 ns. Typical applications
include computer peripherals, instrumentation and
automotive devices. Microchip’s expertise in surface
mount Packaging on SOIC, TSOP and VSOP pack-
ages led to the development of the Surface Mount
one-time-programmable (OTP) EPROM market where
Microchip is a leading supplier today. Microchip is also
a leading supplier of low-voltage EPROMs for battery
powered applications.

© 1995 Microchip Technology Inc.
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EASE OF PRODUCTION UTILIZING
QUICK TURN PROGRAMMING (QTP)
AND SERIALIZED QUICK TURN
PROGRAMMING (SQTPSV)

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 sys-
tem development stage.

Quick Turn Programming allows factory programming
of OTP product prior to delivery to the system manufac-
turing operation. PIC16/17, 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 Philippine Islands, Taiwan and Thailand. This
low-cost programming step allows the elimination of
programming during system manufacturing and essen-
tially allows the user to treat the PIC16/17 and memory
products as custom ROM products. With one- to
four-week lead times on QTP product, the user no
longer needs to plan for the extended ROM masking
lead times and masking charges associated with cus-
tom 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 develop-
ment has been completed.

Unique in the 8-bit microcontroller market is Micro-
chip’s ability to enhance the QTP capability with Serial-
ized Quick Turn Programming (SQTP). SQTP allows
for the programming of devices with unique, random or
serialized identification codes. As each PIC16/17
device is programmed with the customers program
code, a portion of the program memory space can be
programmed with a unique code, accessible from nor-
mal program memory, which will allow the user to pro-
vide 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 are essential.
Taking advantage of this capability allows the system
designer to eliminate the requirement for expensive
off-chip code implementation using DIP switches or
nonvolatile memory components. The SQTP offering,
pioneered by Microchip, provides the embedded sys-
tems designer with a low cost means of putting a
unique and custom device into every system or node.

FUTURE PRODUCTS AND
TECHNOLOGY

New process technology is constantly being developed
for microcontroller, ASSP, EEPROM and high-speed
EPROM products. Advanced process technology mod-
ules and products are being developed that will be inte-
grated into present product lines to continue to achieve
a range of compatible processes. Current production
technology utilizes lithography dimensions down to 0.9
microns.

Microchip’s current research and development activi-
ties focus on the design of new microcontroller and
specialty memory products, ASSPs, new development
systems, and software and application-specific soft-
ware libraries. The Company is also developing new
design and process technology to achieve further cost
reductions and performance improvements in existing
products.

As of September 1994, Microchip owned 15 U.S. pat-
ents and three foreign patents, expiring on various
dates beginning in the year 2001 and ending in the year
2011, and had an additional 20 U.S. patent applications
and six foreign patent applications pending. The Com-
pany intends to continue to seek, and expand its efforts
to acquire, patents on its inventions used in its products
and manufacturing processes.

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

More advanced technologies are under development,
as well as advanced CMOS RISC-based microcontrol-
ler, ASSP and CMOS EEPROM and EPROM products.
Objective specifications for new products are devel-
oped by listening to our customers and by close coop-
eration with our many customer-partners worldwide.
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MicrocHIP SERIAL EEPROMS

Serial EEPROM Selection Guide

CMOS SERIAL EEPROMS
i?C™* Serial EEPROMs
. — Density/ Page Write Max Endur- Temp # Package Operating
Device  Compatibility Organization  Buffer Speed (;:_Z:k ance Range Pins Types Voltage
24AA01 Industry 1K bits (128 x 8) 8 bytes 10ms 400 KHz 10M C 8 P,SN,SM 1.8V -5.5V
24AA02  Industry 2K bits (256 x 8) 8 bytes 10ms 400 KHz im* (&3 8 P,SN,SM 1.8V -55V
24AA04  Industry 4K bits (512 x 8) 16bytes 10ms 400 KHz im* C 8,14 PSN,SMSL 1.8V-55V
24AA08  Industry 8K bits (1K x 8) 16bytes 10ms 400 KHz 1M (&3 8,14 PSN,SMSL 18V-55V
24AA16  Industry 16K bits 2K x8) 16bytes 10ms 400 KHz 10M C 8,14 P,SN,SL 1.8V -5.5V
24AA164 Atmel, Xicor 16K bits 2Kx8) 16bytes 10ms 400 KHz 10M C 8 P,SN 1.8V -5.5V
24AA32  Sole Source 2K bits (4K x 8) 64 bytes 5ms/pg 100 kHz 10M/100K C 8 P,SM 1.8V-55V
24LCO1B  Industry 1K bits (128 x 8) 8 bytes 10ms 400 KHz 10M [oA] 8 PSN,SM 25V-55V
24LC02B  Industry 2K bits (256 x 8) 8 bytes 10ms 400 KHz im* (o] 8 PSN,SM 25V-55V
24LC04B  Industry 4K bits (512x8) 16bytes 10ms 400 KHz im* Cl 8,14 PSN,SMSL 25V-55V
24LC08B  Industry 8K bits (1K x 8) 16bytes 10ms 400 KHz im* Cl 8,14 PSN,SM,SL 25V-5.5V
24LC16B Industry 16K bits 2Kx8) 16bytes 10ms 400 KHz 10M (oA] 8,14 P,SN,SL 2.5V - 5.5V
24LC164 Atmel, Xicor 16K bits 2K x8) 16bytes 10ms 400 KHz 10M Cl 8 P.SN 2.5V -5.5V
24LC32  Sole Source 32K bits (4K x8) 64 bytes 5ms/pg 400 KHz 10M/100K oA} 8 P,SM 2.5V -6.0V
24C01A  Industry 1K bits (128 x 8) 2bytes 1mshbyte 100 KHz M C,,E 8 PSN,SM  45V-55V
24C02A  Industry 2K bits (128 x 8) 2bytes 1 mshyte 100 KHz M CLE 8 PSN,SM  45V-55V
24C04A  Industry 4K bits (512 x 8) 8bytes 1 mshbyte 100 KHz M ClLE 8,14 PSN,SM,SL 4.5V-55V
24C08B  Industry 8K bits (1K x 8) 16 bytes 10ms 100 KHz M E 8,14 P.SL,SN 4.5V - 5.5V
24C16B  Industry 16K bits (2K x8) 16bytes 10ms 100 KHz ™ E 8,14  PSLSN 45V-55V
24C32 Sole Source 32K bits (4K x8) 64 bytes 5ms/pg 400 KHz 10M/100K Cl 8 P,SM 4.5V - 5.0V
85C72 Philips 1K bits (128 x 8) 2bytes 1ms/byte 100 KHz M CLE 8 J,P.SM 4.5V - 5.5V
85C82 Philips 2K bits (256 x 8) 2bytes 1 ms/byte 100 KHz ™ CLE 8 J,P.SM 4.5V - 5.5V
85C92 Philips 4K bits (512 x 8) 8bytes 1ms/byte 100 KHz ™ CLE 8,14 PJSMSL 4.5V-55V

*Future: 10M
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Microwire™ Serial EEPROMs

Max

Endur-

Device Compati- Density/ Page _Wfite Clock Temp # Package  Operating
bility Organization Buffer  Speed Freq. ance Range Pins Types Voltage

93AA46  Atmel 1K bits (x8 or x16) - N/A 10ms  2MHz 1M* [of 8 P,SN,SM 1.8V -55V
93AA56  Atmel 2K bits (x8 or x16)  N/A 10ms  2MHz 10M o] 8 P,SN,SM 1.8V -5.5V
93AA66 Atmel 4K bits (x8 or x16)  N/A 10ms 2MHz 10M C 8 P,SN,SM 1.8V-55V
93LC46  Industry 1K bits (x8 or x16)  N/A 10ms 2MHz 1M [oX 8 PSN,SM 2.0V-6.0V
93LC56  Industry 2K bits (x8 or x16) N/A 10 ms 2 MHz 10M o] 8,14 P,SN,SM,SL 2.0V -6.0V
93LC66  Industry 4K bits (x8 or x16)  N/A 10ms 2MHz 10M C,l 8,14 PSN,SMSL 2.0V-6.0V
93LC46B National 1K bits. (64 x 16) N/A 10ms  2MHz M (o] 8 P,SN,SM 2.0V -6.0V
93LC56B National 2K bits (128 x 16) N/A 10ms  2MHz 10M [oX] 8 P,SN,SM  2.0V-6.0V
93LC66B National 4K bits (256 x 16) N/A 10 ms 2 MHz 10M C, 8 P,SN,SM 2.0V -6.0V
93C06  Industry 256 bits (16 x16) N/A  1mslyte 1MHz M C,LE 8 P,SN,SM 4.5V -5.5V
93C46  Industry 1K bits (64 x 16) N/A 1mshyte 1MHz ALY CLE 8 PSN,SM 4.5V -55V
93C56  Industry 2K bits (x8 orx16) N/A 1 ms/hyte 2MHz ™ C.LE 8,14 P,SN,SMSL 4.5V-55V
93C66  Industry 4K bits (x8 orx16) N/A 1 ms/byte 2MHz ™ ClLE 8,14 PSN,SM,SL 4.5V-55V
*Future: 10M
Specialty Serial EEPROMs

Device Compati- Den_sityl Page Write cl:':():(k Endur- Temp # Package  Operating

bility Organization Buffer Speed Freq. ance Range Pins Types Voltage
24AA174 Sole Source 16K bits (2K x 8) 16 bytes 10ms 400 KHz 10M C 8 P,SN 1.8V -5.5V
+16 bytes '
24LC174 Sole Source 16K bits (2K x 8) 16 bytes 10ms 400 KHz 10M Cl 8 P,SN 2.5V -5.5V
+16 bytes
24LC21 Sole Source 1K bits (128 x 8) 8 bytes 10 ms 400 kHz M (oA ] 8 P,SN 2.5V - 5.5V
24AA65  Sole Source 64K bits (4K x 8) 64bytes 5ms/pg 100 KHz 10M/100K C 8 P,SM 1.8V -5.5V
24LC65  Sole Source. 64K bits (4K x 8) 64bytes 5ms/pg 400 KHz 10M/100K C|l 8 P,SM 2.5V-6.0V
24C65 Sole Source 64K bits (4K x 8) 64 bytes 5ms/pg 400KHz 10M/100K C,l 8 P,SM 4.5-55V
59C11 Industry 1K bits (xBorx16) N/A  1ms/hbyte 1MHz M C,E 8 P,SN,SM 4.5V -5.5V
93LCS56 National 2K bits (128 x 16) N/A 10ms 2MHz ™M C,| 8,14 PSN,SMSL 2.5V-6.0V
93LCS66 National 4K bits (256 x 16) N/A 10ms 2MHz ™M C/l 8714 PSN,SMSL 2.5V-6.0V
*Future: 10M
Legend:
P = Plastic Dip J = Ceramic DIP L = PLCC K = Ceramic LCC
SN = 150" 8Id SOIC SM = .207" 8ld SOIC SL = .150” 14ld SOIC SO = .300" 28ld SOIC
S = Dice in Wafflepack W = Dice in Wafer Form STS = 28Ild TSOP (8x20mm)
VS = 28ld VSOP (8x13.4mm)

Note 1: Not All Combinations Of Speed/temperature Range/package/etc. Are Available.
Consult Factory For Specific Part Information.
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MICROCHIP

SERIAL EEPROM

Serial EEPROM Cross Reference Guide

The purpose of this document is to provide a quick way
to determine the closest Microchip equivalent to Serial
EEFROMs pioduced by other manufacturers. The
cross reference section is broken down by manufac-
turer and lists all parts from that manufacturer, and the
comparable Microchip part number. There is also a list-
ing of manufacturer’'s part numbering schemes to
assist in determining the specifications of a particular
part.

There are subtle differences from manufacturer to
manufacturer and device to device, so Microchip rec-
ommends consulting the respective manufacturer’s
gadabout for specific details.

Microchip provides a wide selection of Serial EEPROM
devices, both from a density and a packaging stand-
point, as well as several different protocols. 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.

The manufacturers* included in this document are as
follows:

AKM Oki

Atmel Philips
Catalyst Samsung

Exel SGS-Thomson
1SS! Siemens
Microchip Xicor
Mitsubishi

National

FIGURE 1: MICROCHIP SERIAL EEPROM PART NUMBER GUIDE

XX XX XX XX X /XX

I Package w = Die in wafer form
S = Die in waffle pack
P = PDIP
SM = Small outline .207 mil
SN = Small outline .150 mil
SL = 14-lead small outline .150 mil
J = CERDIP
Process Temperature Blank = 0°C to +70°C
| = -40°C to +125°C
E = -40°C to +125°C
! Special Options
Memory o1 1K 128x8
02 2K 256x8
04 4K 512x8
08 8K 1Kx8
16 16K 2Kx8
32 32K 4Kx8
65 64K 8Kx8
11 1K 128K x8or64x16
72 1K 128x8
82 2K 256x8
92 4K 512x8
06 256 Bit 16x16
46 1K 64x16/128x8
56 2K 256x8/128x 16
66 4K 512x8/256x 16
Process Technology C - CMOS
LC - Low Voltage (2.5V) CMOS
AA - 1.8 Volt
Part Number Designator 24 - 2-wire
59 - 4-wire
85 - 2-wire
93 - 3-wire

*The above trademarks are property of their respective companies.
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SERIAL EEPROM

Closest Closest

Manufacturer Part Number Microchip Size Manufacturer Part Number Microchip Size

Equivaient - Equivalent
AKM AK93C45 93C46 1K [ATMEL AT24C64-1.8 24065 64K
AKM AK93C45L 93C48 1K ATMEL AT24C32 24C32* 32K
AKM AK93C55 93LC56 2K ATMEL AT24C32-2.7 24C32* 32K
AKM AK93C55L 93AA56 2K ATMEL AT24C32-2.5 24C32* 32K
AKM AK93C57 93L.C56 2K ATMEL AT24C32-1.8 24C32" 32K
AKM AKe420 93LC56 2K Catalyst CAT59C11//A/AI/H_| 59C11 1K
AKM AK93C85 93LC66 4K Catalyst CAT33C101C/ 93L.C46 1K
AKM AK93CB5L 93AA66 4K Catalyst CAT33C101 93LC46 1K
AKM AK93C67 93LCe6 4K Catalyst CAT93C46/I/H 93LC46 1K
AKM AK6420 93LC66 4K Catalyst CAT93C46AIH 93LC46 1K
ATMEL AT24C01A 24LC01B/ | 1K Catalyst CAT35C102H/1 93C56 2K

24C01A Catalyst CAT93C56/1 93C56 2K
ATMEL AT24C01A-2.7 24L.C01B 1K Catalyst CAT93LC56/1 93LC56 oK
ATMEL AT24C01A-2.5 24LC01B 1K Catalyst CAT24C02/1 24C02B/ 2K
ATMEL AT24C01A-1.8 24AA01 1K 241.C02B
ATMEL AT59C11 59C11 1K Catalyst CAT24LC02/I 24L.C02B 2K
ATMEL ATS9C11-2.7 59C11 1K Catalyst CAT24C04.1 24C04A/ 4K
ATMEL AT59C11-2.5 59C11 1K 24LC04B
ATMEL AT59C11-1.8 59C11 1K Catalyst CAT24LC04.1 24LC04B | 4K
ATMEL AT93C46 93C46 1K Catalyst CAT35C104/H/I 93C66 4K
ATMEL AT93C46-2.7 93L.C46 1K Catalyst CAT33C104 93LC66 4K
ATMEL AT93C46-2.5 93LC46 1K Catalyst CAT35C704/1 93C66 4K
ATMEL AT93C46-1.8 93LC46 1K Catalyst CAT33C704/1 93L.C66 4K
ATMEL AT93C56 93C56 2K Catalyst CAT35C80 93C66 4K
ATMEL AT93C56-2.7 93L.C56 2K Catalyst CAT33C80 93LC66 4K
ATMEL AT93C56-2.5 93LC56 2K Catalyst CAT24C08 24LC08B___ | 8K
ATMEL AT93C56-1.8 93AA56 2K Catalyst CAT24LC08 24LC08B_ | 8K
ATMEL AT93C57 93C56 2K Catalyst CAT24C16 24LC16B 16K
ATMEL AT93C57-2.7 93LC56 2K | Catalyst CAT24LC16 24L.C16B 16K
ATMEL AT93C57-2.5 93LC56 2K Exel XL93LCO6 93C06 256bit
ATMEL AT93C57-1.7 93AA56 2K Exel XL24CO1A 24CO1A/ 1K
ATMEL AT24C02 24C02/ 2K 24LCO1B

24L.C02B Exel XL24C01-2.5 24L.C01B 1K
ATMEL AT24C02-2.7 24L.C02B | 2K Exel XL93CCSLC46 93C46 1K
ATMEL AT24C0225 24LC02B___ | 2K Exel XL93CCSLC46-3 | 93LC46 1K
ATMEL AT24C02-1.8 24AA02 2K Exel XL24C01A-3 24LC01B 1K
ATMEL AT93C66 93C66 4K Exel XL24C02 24C02A/ 2K
ATMEL AT93C66-2.7 93LC66 4K 24LC02B
ATMEL AT93C66-2.5 93LC66 4K Exel XL24C02-3 24L.C028 2K
ATMEL AT93C66-1.8 93AAG6 4K Exel XL93C56,LC56 93C56/ 2K
ATMEL AT24C04 24C04/ 4K LCS6

241.C04B Exel XL24C01-2.5 24LCO1B 2K
ATMEL AT24C04-2.7 24L.C04B 4K Exel XL93LC56-3 93LC56 2K
ATMEL AT24C04-2.5 24L.C04B 4K Exel XL93C66,L.C66 93Ce6/ 4K
ATMEL AT24C04-1.8 24AA04 4K 93LC66
ATMEL AT24C08 24L.C08B 8K Exel XL93C66-3,L.C66-3 | 93LC66 4K
ATMEL AT24C08-2.7 24L.C08B 8K Exel XL24C04 24C04A/ 4K
ATMEL AT24C08-2.5 24LC08B | 8K 24LC04B
ATMEL AT24C08-1.8 24AA08 8K Exel XL24C04-3 24LCO4B | 4K
ATMEL AT24C16 24LC16B__ | 16K Exel XL24C04-2.5 24LC04B | 4K
ATMEL AT24C162.7 24LC16B__ | 16K Exel XL24C16 24LC16B | 16K
ATMEL AT24C1625 24LC16B_ | 16K Exel XL24C16:3 24LC168 16K
ATMEL AT24C16-1.8 24AA16 16K IS8l 1893C46 93C46 1K
ATMEL AT24C164 24LC164 | 16K IS81 1S93C46-3 93LC46 1K
ATMEL AT24C164-2.7 24LC164 | 16K s8I 1893C56 93C58 2K
ATMEL AT24C164-25 24[C164__ | 16K ISS| 1593066 9366 4K
ATMEL AT24C164-18 24AAT64 | 16K National NM93C06 93C06 256bit
ATMEL AT24C64 24C65" SaK National NM93C46 93C46 1K
ATMEL AT24034 27 54065 oK National NM93C46LZ 93AA46 1K
ATMEL AT24C642.5 24065 64K National NM93C56 93C56 2K

*Not 100% compatible.
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Closest Closest
Manufacturer Part Number Microchip Size Manutacturer Part Number Microchip Slze
Equivalent Equivalent
National NM93C56LZ 93AA56 2K SEEQ 2922A 93LC56 2K
National NM93CS56 93L.CS56 2K SEEQ 2929G 93LC56 2K
National NM93CS56L 93L.CS56 2K SEEQ 2934A 93LC66 4K
National NM24C02 24C02A/ 2K SEEQ 2929G 93LC66 4K
National NM24C02L 24L.C02B 2K SGS-Thomson | ST93C06 93C06 256bit
National NM24C03 24C02A 2K SGS-Thomson | ST24CO1 24L.C01B 1K
National NM24C03L 24L.C02B 2K SGS-Thomson | ST93C46A 93C46 1K
National NM93C66 93C66 4K SGS-Thomson | ST93C46T 93C46 1K
National NMa3CSeR 931 CSAR aK SGS-Thomson | ST93C46 93LC46 1K
National NM93C66L 93L.C66 4K SGS-Thomson | ST24W01 24L.CO1B 1K
National NM93CS66L 93LCS66 4K SGS-Thomson | ST25W01 24LC01B 1K
National NM93C66LZ 93AA66 4K SGS-Thomson | ST93C56 93C56 2K
National NM24C04 24C04A/ 4K SGS-Thomson | ST93CS56 93LCS56 2K
24L.C04B SGS-Thomson | ST93CS57 93LCS56 2K
National NM24C04L 24LC04B 4K SGS-Thomson | ST24C02A 24L.CO2B 2K
National NM24C05L 24L.C04B 4K SGS-Thomson | ST24C02C 24L.C02B 2K
National NM24C08 24L.C08B 8K SGS-Thomson | ST24W02C 24L.C02B 2K
National NM24Co8L 241.C08B 8K SGS-Thomson | ST25C02A 241.C02B 2K
National NM24C09 24L.C08B 8K SGS-Thomson | ST25W02C 24LC02B 2K
National NM24Co9L 24L.Cc08B 8K SGS-Thomson | ST93CS66 93LCS66 4K
National NM24C16 24L.C16B 16K SGS-Thomson | ST93CS67 93LCS66 4K
National NM24C16L 24LC16B 16K SGS-Thomson | ST24C04 24C04A 4K
National NM24C17 24L.C16B 16K 24L.C04B/
National NM24C17L 241.C16B 16K SGS-Thomson | ST24C04C 24L.C04B 4K
Oki MSM16812 93C56 2K SGS-Thomson | ST24W04C 241.C04B 4K
Philips- PCA8581 24CO1A 1K SGS-Thomson | ST25C04 24L.C04B 4K
Signetics SGS-Thomson | ST25CORC 24L.C04B 4K
Philips- PCF8582C2 85C82 2K SGS-Thomson | ST25W04C 24L.C04B 4K
Signetics SGS-Thomson | ST24C08 24L.C08B 8K
Philips- PCDes82D2 85C82 2K SGS-Thomson | ST24C08C 24LC08B _ |8K
Signetics SGS-Thomson | ST25C08C 24L.C08B 8K
Philips- PCFas582F2 85C82 2K SGS-Thomson | 5T24C16C 24LC16B_ | 16K
Signetics SGS-Thomson | ST24E16C 24L.C16B 16K
sece | | N i L.
— -Thomson 2! 241L.C1

::;:'I\Zflcs PeDessD 2 24LC04B K SGS-Thomson | ST24E32D 24LC32* 32K
Philips- PCFassac2 5300088 oK SGS-Thomson | ST25E32D 24L.C32* 32K
Signefics SGS-Thomson | ST24E64D 24L.C65* 64K
Philips- PCDB598D2 24LC08B K SGS-Thomson | ST25E64D 241.C65* 64K
Signetics Siemens SDA2516-2 24CO1A/ 1K
Philips- PCD85898F -2 24LC08B | 8K 24L.C018
Signetics Siemens SDA2526-2 24C02A/ 2K
Samsung KM93C06 9300625601t i 24.C028
Samsung KM93C07 93C06256bit Siemens SDA2546 24C04A/ 14K
Samsung KM93C46 93C46 K : 24LC04B
Samsung KM94C46Y 93046 1K S!emens SDA2586 241.C08B 8K
Samsung KM3C56 93C56 2K Xicor X24CO1A 24LCO18 | 1K
Samsung KM93CS56 93LCSs6 | 2K Xicor X2402 24C02A 2K
Samsung KM33C56V 93AAB6 2K Xicor X24C02 241C028 | 2K
Samsung KM3C57 93C56 2K Xicor X2404 ::fggﬁg K
Samsung KM93C57V 93AA56 2K Xicor X24C04 24LC04B 2K
Samsung KM93C66 93C66 4K .

Xicor X24C08 24L.C08B 8K
Samsung KM93CS66 93LCS66 4K n
Samsung KM93C66Y 93AAGE 4K Xicor X24C16 24LC168 | 16K

Xicor X24164 24L.C164 16K
Samsung KM93C67 93C66 4K Xicor X24645 24LC85" 84K
Samsung KM93C67V 93AAG6 4K
SEEQ 2913A 93C46 1K
SEEQ 2913C 93C46 1K
SEEQ 2914A 93C46 1K
SEEQ 2919G 93C46 1K

"Not 100% compatible.
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COMPETITIVE PART NUMBER BREAKDOWN

FIGURE 2:

AT XXXX X X

ATMEL
X X
Processing
Temperature Range
Pack

o
)
=1
=

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 (-65°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
Leadiess Chip Carrier
Ceramic Module
Leadless Chip Carrier, One Time Programmable
Plastic DIP
Plastic Quad Flatpack

[}

Cerpack
Ceramic Multi-chip Module

\
N<XS<CHOIOTVZErRe®NMOB® 20 mg

FIGURE 3:

CATALYST SEMICONDUCTOR

Temperature Range

Package

Parameter

Device

Prefix

CAT 35C804 A P |

3=3V

5=5V

Clock Frequency:
A=4.915 MHz

B =3.5795 MHz

Commercial (0°C to 70°C)
Industrial (-40°C to 85°C)
Military (-65°C to 125°C)

Chip on Board
Cerdip

Lcc

S.0. (EIAJ)
PLCC

Plastic DIP

Advanced Device or Special Assg.
High Endurance

Low Power

Special Voltage

3V
5V

[o}
@

W <rT» vVZRroQ |

o
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SERIAL EEPROM

FIGURE 4: EXEL

EL X XXXXX-XXX/XXXXX

_|:_.____| Special Features
Speed
Package Type (o} Cerdip
D Plastic Leaded CC
J SoIC
P Plastic DIP
P3 Skinny DIP (0.3")
U Unpackaged (Die)
Device 20r9 Memory Product
7 Loyic Device
Cc In the middle of part number designates
CMOS device
Temperature Range S 0°C to 70°C
E -40°C to 85°C
-40°C to 105°C
{ Prefix
FIGURE 5: NATIONAL SEMICONDUCTOR CORPORATION
NM XX C S 06 X L Z E M8
_| r— Package N = Plastic DIP
J = Ceramic DIP
Prefix M = 14 Lead SO

M8 =8 Lead SO

OperatingTem-  No 0°C to 70°C
perature Range  Entry  -40°C to 85°C

Interface: 93 = Microwire, 24 = ’c

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

No Entry = Standard .
S = User programmable write protection and Operating Volt- L=2.0Vto 5.5V
sequential read age Range No Entry = 4.5V to 5.5V

; Temp X = 1.8V Read/Write
. 1 Range
Memory Size
06/13 256 bit
46/14 1024 bit
56 2048 bit
66 4096 bit
02 2 kbit
03 2 kbit w/ write protect
04 4 kbit
05 4 kbit w/ write protect
08 Kbit
09 8 kbit w/ write protect
16 16 kbit
17 16 kbit w/ write protect

© 1995 Microchip Technology Inc. DS21090C-page 2-7
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FIGURE 6: PHILIPS

XX XXX X
T Package Plastic Leaded Chip Carrier
Square/Rectangular Plastic Quad Flatpack
Plastic SO, Dual In-Line
Plastic SOL, Dual In-Line
Plastic SSOP
Plastic SSOP
Ceramic Dual In-Line
Square/Rectangular Ceramic Leadless Chip Carrier
Header
Hemetic Sidebraze Dual In-Line
Cerquad J-Bend
Square Ceramic Leaded Chip Carrier
Plastic Dual In-Line
Ceramic Pin Grid Array
Ceramic Flatpack
Ceramic Quad Flatpack

o
<S9Zrx_IOTMER Ow>

1 Device

Temp (] N 0°C to 70°C
Range S -55°C to +125°C
NE 0°Cto70°C
SA  -40°Cto 85°C
SE -55°Cto 125°C
54  -55°Cto 125°C
74 0°Cto70°C

FIGURE 7: SAMSUNG

KM XXC XXX XX

| I { Temp e
Package Serial

- DIP
G SoIC
GD SOIC with DIP printout

Device/Density Serial
06 256 bits
07 256 bits
46 1K bits

16K bits
64 64K bits
256 256K bits

Type
Prefix
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FIGURE 8: SEEQ

X X XXXX XXX X
T | wmiLsTDs3s Level B Processing
Read time of y devl (ns)
| Device
Temperature Q Commercial 0°C to +70°C
Range E Extended Temperature -40°C to +85°C
M Military -55°C to +125°C
Package Type D Ceramic
L Leadless Chip Carrier
P Plastic DIP
N  Plastic Leaded Chip Carrier
F  Hermetic Flatpack
FIGURE 9: SGS-THOMSON
MXXX XXXXX XX X X
T ! Temp ire
Package B Plastic
D  Ceramic Multilayer
F  Ceramic Frit Seal
M SO-8 Plastic
Speed
| Device
i Family
FIGURE 10: SIEMENS - NOT AVAILABLE
FIGURE 11: XICOR
X XXXXXXX X X X -XX
TL__.| Access Time
| Pre Ing Level
| Temperature Range Blank 0°C to +70°C
| -40°C to +85°C
M -50°C to +125°C
P; g D Ceramic DIP
E Ceramic DIP
H Die
J  Plastic LDCC
P Plastic DIP
|  Process Technology
| Prefix X Xicor
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mcroce PARALLEL EEPROMS

Parallel EEPROM Selection Guide

CMOS PARALLEL EEPROMS
Byte Endur-
. Density/ Access lcc (Active/ : ance  Temp " Package Operating
Device P ! Write #Pins
Organization Time (ns) Standby) Time (cycles) Range Types Voltage
28C04A 4K bits (512 x8) 150/200/250 30 mA/100pA 1 ms 10K C,l 2432 PJL 4.5V - 5.5V
28C16A 16K bits (2K x8) 150/200/250 30 mA/100pA 1 ms 10K C,l 24283 PJ,TS,VSL 4.5V - 5.5V

2
28C17A 16K bits (2K x8) 150/200/250 30 mA/100pA 1 ms 10K [oA] 28,32 PJ,SO,TS,VSL 4.5V-55V
28C64A 64K bits (BK x8) 150/200/250 30 mA/100pA 1 ms 10K C,| 28,32 PJ,SO,TS,VS,L 4.5V-55V

28C64AX 64K bits (BK x8) 150/200/250 30 mA/100pA 1 ms 10K C,l 2832 PJ,SO,TSVSL 4.5V-5.5V

28C04AF 4K bits (512 x8) 150/200/250 30 mA/100 pnA 200 us 10K (o] 24,32 PJL 4.5V - 5.5V

28C16AF 16K bits (2K x8) 150/200/250 30 mA/100 uA 200 ps 10K C,l 24283 PJ,TSVSL 4.5V -5.5V
2

28C17AF 16K bits (2K x8) 150/200/250 30 mA/100 pA 200 ps 10K C,t 28,32 PJ,SO,TS,VSL 4.5V-55V
28C64AF 64K bits (BK x8) 150/200/250 30 mA/100 pA 200 ps 10K (oA} 28,32 PJ,SO,TS,VSL 4.5V-55V

PACKAGES
P = Plastic DIP J = Ceramic DIP L = PLCC K = Ceramic LCC
SN = .150" 8 lead SOIC SM = .207” 8 lead SOIC SL = .150” 14 lead SOIC SO = .300" 28 lead SOIC
S = Dice in Wafflepack W = Dice in Wafer Form TS = 28lead TSOP
VS = 28 lead VSOP (8x13.4mm) (8x20mm)

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

Note 1:  NOT ALL COMBINATIONS OF SPEED/TEMPERATURE RANGE/PACKAGE/ETC. ARE AVAILABLE.
CONSULT FACTORY FOR SPECIFIC PART INFORMATION

© 1994 Microchip Technology Inc. DS21088A-page 2-11
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EPROMS

EPROM Selection Guide

MICROCHIP

CMOS Parallel EPROMs

Part ‘ QTP ’ Size ] Ora Access | Supply l Package Temp. S_tandby
Number | Avail. < Time (ns) Voltage i Range Current
27C64 Yes 64K 8Kx8 | 120-250 +5V JKL,PSOTS Cl |2mA/100pA
27C128 Yes 128K 16K x 8 120-250 +5V J,K.L,PSO C,| 2mA/100pA
27C256 Yes 256K 32K x 8 90-200 +5V J,K,L,P,SO,TS,VS C,LE |2mA/100puA
27C512A Yes 512K 64K x 8 70-150 +5V J,K,L,P,SO,TS,VS C,LE |2mA/30uA
27LVe4 Yes 64K 8K x 8 200-300 | +3V to +5V |J,KL,PSO,TS C,l 1mA/100pA
27LV256 Yes 256K 32K x 8 200-300 | +3V to+5V |J,KL,P,SO,TS,VS C,l 1mA/100pA
27LV512 Yes 512K 64K x 8 200-300 | +3V to+5V |J,KL,P,SO,TS,VS C,l 1mA/100pA

27HC256 No 256K 32K x 8 55-90 +5V J,K,L,P,SO,TS,VS C,LE |35mA
27HC256L No 256K 32K x 8 90 +5V J,KL,PSO,TS,VS C,l 2mA/100pA
27HC1616 No 256K 16K x16 55-70 +5V 40J, 44K C, 50mA
CMOS Serial EPROM
Max.
Part QTP . Supply
Number | Avail. Size Org. (":::::k Voltage Package Temperature Range
37LV36 Yes 36K 1134x32 60-200 +3V to +5V P, SN, L C,l
37LV65 Yes 64K 2048x32 60-200 +3V to +5V P, SN, L C,l
37LV128 Yes 128K | 4096x32 60-200 +3V to +5V P, SN, L C,l
PACKAGES
P = Plastic DIP J = Ceramic DIP L = PLCC K = Ceramic LCC
SN = .150” 8ld SOIC W = Dice in Wafer Form SO = .300” 28Id SOIC
S = Dice in Wafflepack VS = 28Id VSOP (8x13.4mm) TS = 28Id TSOP (8x20mm)

Note: Not all combinations of speed/temperature range/package/etc. are available.
Consult factory for specific part information.

© 1995 Microchip Technology Inc. DS21089B-page 2-13
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MICROCHIP

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 manufacturers 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 are
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

Tl = Texas Instruments

SGS = ST® SGS-Thomson

Intel® = Intel Corporation

Toshiba® = Toshiba Corporation

National® = National Semiconductor®
Corporation

Hitachi® = Hitachi Corporation

Atmel® = Atmel 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.
ST is a registered trademark of SGS-Thomson.

Intel is a registered trademark of Intel Corporation.

Toshiba is a registered trademark of Toshiba Corporation.

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

Hitachi is a registered trademark of Hitachi Corporation.
Atmel is a registered trademark of Atmel Corporation.

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

© 1994 Microchip Technology Inc.
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EPROM

1.0 CROSS REFERENCE OF MICROCHIP EPROM PRODUCTS TO THE

COMPETITION

Hitachi Part Number Description Microchip Part Number
HN27C256AG-10 UV 256K EPROM,100NS CERDIP 28 27C256-10/J
HN27C256HP-10 OTP 256K EPROM,100NS PDIP 28 27C256-10/P
HN27C256FP-10T* OTP 256K EPROM,100NS SOIC 28 27C256-10/SO
HN27C256AG-12 UV 256K EPROM,120NS CERDIP 28 27C256-12/J
HN27C256AG-15 UV 256K EPROM,150NS CERDIP 28 27C256-15/J
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
HN27C256HG-70/-85 UV 256K HS EPROM,70NS CERDIP 28 27HC256-70/J
HN27C256HP-70/-85 OTP 256K HS EPROM,70NS PDIP 28 27HC256-70/P
HN27C256HFP-85T* OTP 256K HS EPROM,70NS SOIC 28 27HC256-70/SO

AMD Part Number Description Microchip Part Number

Am27C64-120DC UV 64K EPROM,120NS CERDIP 28 27C64-12/J
Am27C64-120LC UV 64K EPROM,120NS LCC 32 27C64-12/K
Am27C64-120JC OTP 64K EPROM,120NS PLCC 32 27C64-12/L
Am27C64-120PC OTP 64K EPROM,120NS PDIP 28 27C64-12/P
Am27C64-150DC UV 64K EPROM,150NS CERDIP 28 27C64-15/J
Am27C64-150LC UV 64K EPROM,150NS LCC 32 27C64-15/K
Am27C64-150JC OTP 64K EPROM,150NS PLCC 32 27C64-15/L
Am27C64-150PC OTP 64K EPROM,150NS PDIP 28 27C64-15/P
Am27C64-200DC UV 64K EPROM,200NS CERDIP 28 27C64-20/J
Am27C64-200LC UV 64K EPROM,200NS LCC 32 27C64-20/K
Am27C64-200JC OTP 64K EPROM,200NS PLCC 32 27C64-20/L
Am27C64-200PC OTP 64K EPROM,200NS PDIP 28 27C64-20/P
Am27C64-250DC UV 64K EPROM,250NS CERDIP 28 27C64-25/J
Am27C64-250L.C UV 64K EPROM,250NS LCC 32 27C64-25/K
Am27C64-250JC OTP 64K EPROM,250NS PLCC 32 27C64-25/L
Am27C64-250PC OTP 64K EPROM,250NS PDIP 28 27C64-25/P
Am27C64-120DI UV 64K EPROM,120NS,IND CERDIP 28 27C64-121
Am27C64-150D1 UV 64K EPROM,150NS,IND CERDIP 28 27C64-151/J
Am27C64-150LI UV 64K EPROM,150NS,IND LCC 32 27C64-151/K
Am27C64-150J1 OTP 64K EPROM,150NS,IND PLCC 32 27C64-151/L
Am27C64-150P| OTP 64K EPROM,150NS,IND PDIP 28 27C64-151/P
Am27C64-200D!I UV 64K EPROM,200NS,IND CERDIP 28 27C64-201/J
Am27C64-200L| UV 64K EPROM,200NS,IND LCC 32 27C64-201/K
Am27C64-200J] OTP 64K EPROM,200NS,IND PLCC 32 27C64-201/L
Am27C64-200P| OTP 64K EPROM,200NS,IND PDIP 28 27C64-201/P
Am27C64-250DI UV 64K EPROM,250NS,IND CERDIP 28 27C64-251/J
Am27C64-250L | UV 64K EPROM,250NS,IND LCC 32 27C64-251/K
Am27C64-250J1 OTP 64K EPROM,250NS,IND PLCC 32 27C64-251/L
Am27C64-250P| OTP 64K EPROM,250NS,IND PDIP 28 27C64-251/P
Am27C128-120DC UV 128K EPROM,120NS CERDIP 28 27C128-12/J

DS11178B-page 2-16
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AMD Part Number

Description

Microchip Part Number

Am27C128-120LC
Am27C128-120JC
Am27C128-120PC
Am27C128-150DC
Am27C128-150LC
Am27C128-150JC
Am27C128-150PC
Am27C128-200DC
Am27C128-200LC
Am27C128-200JC
Am27C128-200PC
Am27C128-250DC
Am27C128-250LC
Am27C128-250JC
Am27C128-250PC
Am27C128-120DI
Am27C128-150DI
Am27C128-150LI
Am27C128-150J1
Am27C128-150PI
Am27C128-200DI
Am27C128-200LI
Am27C128-200J1
Am27C128-200PI
Am27C128-250DI
Am27C128-250LI
Am27C128-250J!
Am27C128-250PI
Am27C256-90DC
Am27C256-90LC
Am27C256-90JC
Am27C256-90PC
Am27C256-100DC
Am27C256-100LC
Am27C256-100JC
Am27C256-100PC
Am27C256-120DC
Am27C256-120LC
Am27C256-120JC
Am27C256-120PC
Am27C256-150DC
Am27C256-150LC
Am27C256-150JC
Am27C256-150PC
Am27C256-200DC
Am27C256-200LC

UV 128K EPROM,120NS

OTP 128K EPROM,120NS
OTP 128K EPROM,120NS

UV 128K EPROM,150NS

UV 128K EPROM,150NS

OTP 128K EPROM,150NS
OTP 128K EPROM,150NS

UV 128K EPROM.200NS

UV 128K EPROM,200NS

OTP 128K EPROM,200NS
OTP 128K EPROM,200NS

UV 128K EPROM,250NS

UV 128K EPROM,250NS

OTP 128K EPROM,250NS
OTP 128K EPROM,250NS

UV 128K EPROM,120NS,IND
UV 128K EPROM,150NS,IND
UV 128K EPROM, 150NS,IND
OTP 128K EPROM,150NS,IND
OTP 128K EPROM,150NS,IND
UV 128K EPROM,200NS,IND
UV 128K EPROM,200NS,IND
OTP 128K EPROM,200NS,IND
OTP 128K EPROM,200NS,IND
UV 128K EPROM,250NS,IND
UV 128K EPROM,250NS,IND
OTP 128K EPROM,250NS,IND
OTP 128K EPROM,250NS,IND
UV 256K EPROM,90NS

OTP 256K EPROM,30NS

OTP 256K EPROM,90NS

OTP 256K EPROM,90NS

UV 256K EPROM,100NS

UV 256K EPROM,100NS

OTP 256K EPROM,100NS
OTP 256K EPROM,100NS

UV 256K EPROM,120NS

UV 256K EPROM,120NS

OTP 256K EPROM,120NS
OTP 256K EPROM,120NS

UV 256K EPROM,150NS

UV 256K EPROM,150NS

OTP 256K EPROM,150NS
OTP 256K EPROM,150NS

UV 256K EPROM,200NS

UV 256K EPROM,200NS

LCC 32
PLCC 32
PDIP 28
CERDIP 28
LCC 32
PLCC 32
PDIP 28
CERDIP 28
LCC 32
PLCC 32
PDIP 28
CERDIP 28
LCC 32
PLCC 32
PDIP 28
CERDIP 28
CERDIP 28
LCC 32
PLCC 32
PDIP 28
CERDIP 28
LCC 32
PLCC 32
PDIP 28
CERDIP 28
LCC 32
PLCC 32
PDIP 28
CERDIP 28
PLCC 32
PDIP 28
SOIC 28
CERDIP 28
LCC 32
PLCC 32
PDIP 28
CERDIP 28
LCC 32

‘PLCC 32

PDIP 28
CERDIP 28
LCC 32
PLCC 32
PDIP 28
CERDIP 28
LCC 32

27C128-12/K
27C128-12/L
27C128-12/P
27C128-15/J
27C128-15/K
27C128-15/L
27C128-15/P
27C128-20/J
27C128-20/K
27C128-20/L
27C128-20/P
27C128-25/J
27C128-25/K
27C128-25/L.
27C128-25/P
27C128-1211J
27C128-1511J
27C128-15I/K
27C128-151L
27C128-151/P
27C128-201/J
27C128-201/K
27C128-201/L
27C128-201/P
27C128-2511J
27C128-251/K
27C128-251/L
27C128-251/P
27C256-90/J
27C256-90/L
27C256-90/P
27C256-90/SO
27C256-10/J
27C256-10/K
27C256-10/L
27C256-10/P
27C256-12/J
27C256-12/K
27C256-12/L
27C256-12/P
27C256-15/J
27C256-15/K
27C256-15/L
27C256-15/P
27C256-20/J
27C256-20/K
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AMD Part Number Description Microchip Part Number
Am27C256-200JC OTP 256K EPROM,200NS PLCC 32 27C256-20/L
Am27C256-200PC OTP 256K EPROM,200NS PDIP 28 27C256-20/P
Am27C256-100DI UV 256K EPROM,100NS,IND CERDIP 28 27C256-101/J
Am27C256-100LI UV 256K EPROM,100NS,IND LCC 32 27C256-10V/K
Am27C256-100JI OTP 256K EPROM,100NS,IND PLCC 32 27C256-10V/L
Am27C256-100P| OTP 256K EPROM,100NS,IND PDIP 28 27C256-101/P
Am27C256-120D!I UV 256K EPROM,120NS,IND CERDIP 28 27C256-121/J
Am27C256-120LI UV 256K EPROM,120NS,IND LCC 32 27C256-12I/K
Am27C256-120JI OTP 256K EPROM,120NS,IND PLCC 32 27C256-12I/L
Am27C256-120P| OTP 256K EPROM,120NS,IND PDIP 28 27C256-121/P
Am27C256-150DI UV 256K EPROM,150NS,IND CERDIP 28 27C256-15110
Am27C256-150LI UV 256K EPROM,150NS,IND LCC 32 27C256-15/K
Am27C256-150J1 OTP 256K EPROM,150NS,IND PLCC 32 27C256-15V/L
Am27C256-150PI OTP 256K EPROM,150NS,IND PDIP 28 27C256-151/P
Am27C256-200DI UV 256K EPROM,200NS,IND CERDIP 28 27C256-2010
Am27C256-200LI1 UV 256K EPROM,200NS,IND LCC 32 27C256-20/K
Am27C256-200JI OTP 256K EPROM,200NS,IND PLCC 32 27C256-201/L
Am27C256-200P! OTP 256K EPROM,200NS,IND PDIP 28 27C256-201/P
Am27C512-90DC UV 512K EPROM,90NS CERDIP 28 27C512-90/J
Am27C512-90LC UV 512K EPROM,90NS LCC 32 27C512-90/K
Am27C512-90JC OTP 512K EPROM,90NS PLCC 32 27C512-90/L
Am27C512-90PC OTP 512K EPROM,90NS PDIP 28 27C512-90/P
Am27C512-120DC UV 512K EPROM,120NS CERDIP 28 27C512-12/J
Am27C512-120LC UV 512K EPROM,120NS LCC 32 27C512-12/K
Am27C512-120JC OTP 512K EPROM,120NS PLCC 32 27C512-12/L
Am27C512-120PC OTP 512K EPROM,120NS PDIP 28 27C512-12/P
Am27C512-150DC UV 512K EPROM,150NS CERDIP 28 27C512-15/J
Am27C512-150LC UV 512K EPROM,150NS LCC 32 27C512-15/K
Am27C512-150JC OTP 512K EPROM,150NS PLCC 32 27C512-15/L
Am27C512-150PC OTP 512K EPROM,150NS PDIP 28 27C512-15/P
Am27C512-200DC UV 512K EPROM,200NS CERDIP 28 27C512-20/
Am27C512-200LC UV 512K EPROM,200NS LCC 32 27C512-20/K
Am27C512-200JC OTP 512K EPROM,200NS PLCC 32 27C512-20/L
Am27C512-200PC OTP 512K EPROM,200NS PDIP 28 27C512-20/P
Am27C512-120DI UV 512K EPROM,120NS,IND CERDIP 28 27C512-121J
Am27C512-120LI UV 512K EPROM,120NS,IND LCC 32 27C512-12I/K
Am27C512-120JI OTP 512K EPROM,120NS,IND PLCC 32 27C512-121/L
Am27C512-120PI OTP 512K EPROM,120NS,IND PDIP 28 27C512-121/P
Am27C512-150DI UV 512K EPROM,150NS,IND CERDIP 28 27C512-151J
Am27C512-150LI1 UV 512K EPROM, 150NS,IND LCC 32 27C512-151/K
Am27C512-150J1 OTP 512K EPROM,150NS,IND PLCC 32 27C512-151/L
Am27C512-150P| OTP 512K EPROM,150NS,IND PDIP 28 27C512-15/P
Am27C512-200DI UV 512K EPROM,200NS,IND CERDIP 28 27C512-201/J
Am27C512-200LI UV 512K EPROM,200NS,IND LCC 32 27C512-201/K
Am27C512-200J1 OTP 512K EPROM,200NS,IND PLCC 32 27C512-201/L
Am27C512-200P! OTP 512K EPROM,200NS,IND PDIP 28 27C512-201/P
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AMD Part Number Description Microchip Part Number
Am27C512-75DI UV 512K EPROM,70NS CERDIP 28 27C512A-70/J
Am27C512-75LI UV 512K EPROM,70NS LCC 32 27C512A-70/K
Am27C512-90DC UV 512K EPROM,90NS CERDIP 28 27C512A-90/J
Am27C512-90LC UV 512K EPROM,90NS LCC 32 27C512A-90/K
Am27C512-90JC OTP 512K EPROM,90NS PLCC 32 27C512A-90/L
Am27C512-90PC OTP 512K EPROM,90NS PDIP 28 27C512A-90/P
Am27C512-120DC UV 512K EPROM,120NS CERDIP 28 27C512A-12/J
Am27C512-1201 C UV 512K EPROM,120NS LCC 32 27C512A-12/K
Am27C512-120JC OTP 512K EPROM,120NS PLCC 32 27C512A-12/L
Am27C512-120PC OTP 512K EPROM,120NS PDIP 28 27C512A-12/P
Am27C512-150DC UV 512K EPROM,150NS CERDIP 28 27C512A-15/J
Am27C512-150LC UV 512K EPROM,150NS LCC 32 27C512A-15/K
Am27C512-150JC OTP 512K EPROM,150NS PLCC 32 27C512A-15/L
Am27C512-150PC OTP 512K EPROM,150NS PDIP 28 27C512A-15/P
Am27C512-200DC UV 512K EPROM,200NS CERDIP 28 27C512A-20/J
Am27C512-200LC UV 512K EPROM,200NS LCC 32 27C512A-20/K
Am27C512-200JC OTP 512K EPROM,200NS PLCC 32 27C512A-20/L
Am27C512-200PC OTP 512K EPROM,200NS PDIP 28 27C512A-20/P
Am27HC256-55DC UV 256K HS EPROM,55NS CERDIP 28 27HC256-55/J
Am27HC256-55LC UV 256K HS EPROM,55NS LCC 32 27HC256-55/K
Am27HC256-55JC OTP 256K HS EPROM,55NS PLCC 32 27HC256-55/L
Am27HC256-55PC OTP 256K HS EPROM,55NS PDIP 28 27HC256-55/P
Am27HC256-70DC UV 256K HS EPROM,70NS CERDIP 28 27HC256-70/J
Am27HC256-70LC UV 256K HS EPROM,70NS LCC 32 27HC256-70/K
Am27HC256-70JC OTP 256K HS EPROM,70NS PLCC 32 27HC256-70/L
Am27HC256-70PC OTP 256K HS EPROM,70NS PDIP 28 27HC256-70/P
Am27HC256-55DI UV 256K HS EPROM,55NS,IND CERDIP 28 27HC256-551/J
Am27HC256-55J1 OTP 256K HS EPROM,55NS,IND PLCC 32 27HC256-551/L
Am27HC256-55P! OTP 256K HS EPROM,55NS,IND PDIP 28 27HC256-551/P
Am27HC256-70DI UV 256K HS EPROM,70NS,IND CERDIP 28 27HC256-701/J
Am27HC256-70LI UV 256K HS EPROM,70NS,IND LCC 32 27HC256-70/K
Am27HC256-70JI OTP 256K HS EPROM,70NS,IND PLCC 32 27HC256-70I/L
Am27HC256-70P!I OTP 256K HS EPROM,70NS,IND PDIP 28 27HC256-701/P

TI Part Number

Description

Microchip Part Number

TMS27C128-12JL
TMS27PC128-12FML
TMS27PC128-12NL
TMS27C128-15JL
TMS27PC128-15FML
TMS27PC128-15NL
TMS27C128-20JL
TMS27PC128-20FML
TMS27PC128-20NL
TMS27C128-25JL
TMS27PC128-25FML

UV 128K EPROM,120NS
OTP 128K EPROM,120NS
OTP 128K EPROM,120NS
UV 128K EPROM,150NS
OTP 128K EPROM,150NS
OTP 128K EPROM,150NS
UV 128K EPROM,200NS
OTP 128K EPROM,200NS
OTP 128K EPROM,200NS
UV 128K EPROM,250NS
OTP 128K EPROM,250NS

CERDIP 28
PLCC 32
PDIP 28
CERDIP 28
PLCC 32
PDIP 28
CERDIP 28
PLCC 32
PDIP 28
CERDIP 28
PLCC 32

27C128-121J
27C128-12/L
27C128-12/P
27C128-151
27C128-15/L
27C128-15/P
27C128-20/J
27C128-20/L
27C128-20/P
27C128-25/J
27C128-25/L

© 1994 Microchip Technology Inc.

DS11178B-page 2-19




EPROM

Tl Part Number Description Microchip Part Number
TMS27PC128-25NL OTP 128K EPROM,250NS PDIP 28 27C128-25/P
TMS27C128-15JE UV 128K EPROM, 150NS,IND CERDIP 28 27C128-151J
TMS27PC128-15FME OTP 128K EPROM,150NS,IND PLCC 32 27C128-15UL -
TMS27PC128-15NE OTP 128K EPROM,150NS,IND PDIP 28 27C128-15/P
TMS27C128-20JE UV 128K EPROM,200NS,IND CERDIP 28 27C128-201/J
TMS27PC128-20FME OTP 128K EPROM,200NS,IND PLCC 32 27C128-20V/L
TMS27PC128-20NE OTP 128K EPROM,200NS,IND PDIP 28 27C128-20/P
TMS27C128-25JE UV 128K EPROM,250NS,IND CERDIP 28 27C128-251/J
TMS27PC128-25FME OTP 128K EPROM,250NS,IND PLCC 32 27C128-25V/L
TMS27PC128-25NE OTP 128K EPROM,250NS,IND PDIP 28 27C128-251/P
TMS27C256-10JL UV 256K EPROM,100NS CERDIP 28 27C256-101
TMS27PC256-10FML OTP 256K EPROM,100NS PLCC 32 27C256-10/L
TMS27PC256-10NL OTP 256K EPROM,100NS PDIP 28 27C256-10/P
TMS27C256-12JL UV 256K EPROM,120NS CERDIP 28 27C256-12/J
TMS27PC256-12FML OTP 256K EPROM,120NS PLCC 32 27C256-12/L.
TMS27PC256-12NL OTP 256K EPROM,120NS PDIP 28 27C256-12/P
TMS27C256-15JL UV 256K EPROM, 150NS CERDIP 28 27C256-151J
TMS27PC256-15FML OTP 256K EPROM,150NS PLCC 32 27C256-15/L
TMS27PC256-15NL OTP 256K EPROM,150NS PDIP 28 27C256-15/P
TMS27C256-20JL UV 256K EPROM,200NS CERDIP 28 27C256-201
TMS27PC256-20FML OTP 256K EPROM,200NS PLCC 32 27C256-20/L
TMS27PC256-20NL OTP 256K EPROM,200NS PDIP 28 27C256-20/P
TMS27C256-10JE UV 256K EPROM,100NS,IND CERDIP 28 27C256-101J
TMS27PC256-10FME OTP 256K EPROM,100NS,IND PLCC 32 27C256-10VL
TMS27PC256-10NE OTP 256K EPROM,100NS,IND PDIP 28 27C256-10V/P
TMS27C256-12JE UV 256K EPROM,120NS,IND CERDIP 28 27C256-121J
TMS27PC256-12FME OTP 256K EPROM,120NS,IND PLCC 32 27C256-121/L
TMS27PC256-12NE OTP 256K EPROM,120NS,IND PDIP 28 27C256-12UP
TMS27C256-15JE UV 256K EPROM,150NS,IND CERDIP 28 27C256-151J
TMS27PC256-15FME OTP 256K EPROM,150NS,IND PLCC 32 27C256-15l/L
TMS27PC256-15NE OTP 256K EPROM,150NS,IND PDIP 28 27C256-15/P
TMS27C256-20JE UV 256K EPROM,200NS,IND CERDIP 28 27C256-201/J
TMS27PC256-20FME OTP 256K EPROM,200NS,IND PLCC 32 27C256-20V/L
TMS27PC256-20NE OTP 256K EPROM,200NS,IND PDIP 28 27C256-201/P
TMS27C512-10JL UV 512K EPROM, 100NS CERDIP 28 27C512-101
TMS27PC512-10FML OTP 512K EPROM,100NS PLCC 32 27C512-10/L
TMS27PC512-10NL OTP 512K EPROM,100NS PDIP 28 27C512-10/P
TMS27C512-12JL UV 512K EPROM,120NS CERDIP 28 27C512-121J
TMS27PC512-12FML OTP 512K EPROM,120NS PLCC 32 27C512-12/L

| TMS27PC512-12NL OTP 512K EPROM,120NS PDIP 28 27C512-12/P
TMS27C512-15JL UV 512K EPROM, 150NS CERDIP 28 27C512-15/
TMS27PC512-15FML OTP 512K EPROM,150NS PLCC 32 27C512-15/L
TMS27PC512-15NL OTP 512K EPROM,150NS PDIP 28 27C512-15/P
TMS27C512-20JL UV 512K EPROM,200NS CERDIP 28 27C512-201
TMS27PC512-20FML OTP 512K EPROM,200NS PLCC 32 27C512-20/L
TMS27PC512-20NL OTP 512K EPROM,200NS PDIP 28 27C512-20/P
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TI Part Number
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Microchip Part Number

TMS27C512-10JE UV 512K EPROM,100NS,IND CERDIP 28 27C512-101J
TMS27PC512-10FME OTP 512K EPROM,100NS,IND PLCC 32 27C512-10U/L
TMS27PC512-10NE OTP 512K EPROM,100NS,IND PDIP 28 27C512-10/P
TMS27C512-12JE UV 512K EPROM,120NS,IND CERDIP 28 27C512-121J
TMS27PC512-12FME OTP 512K EPROM,120NS,IND PLCC 32 27C512-121/L
TMS27PC512-12NE OTP 512K EPROM,120NS,IND PDIP 28 27C512-121P
TMS27C512-15JE UV 512K EPROM,150NS,IND CERDIP 28 27C512-151/J
TMS27PC512-15FME CTP 812K EPRCM,150NS,IND PLCC 32 27C512-161/1
TMS27PC512-15NE OTP 512K EPROM,150NS,IND PDIP 28 27C512-151/P
TMS27C512-20JE UV 512K EPROM,200NS,IND CERDIP 28 27C512-201/J
TMS27PC512-20FME OTP 512K EPROM,200NS,IND PLCC 32 27C512-201/L
TMS27PC512-20NE OTP 512K EPROM,200NS,IND PDIP 28 27C512-201/P
TMS27C512-80JL UV 512K EPROM,70NS CERDIP 28 27C512A-70/J
TMS27PC512-80FML OTP 512K EPROM,70NS PLCC 32 27C512A-70/L
TMS27PC512-80NL OTP 512K EPROM,70NS PDIP 28 27C512A-70/P
TMS27C512-10JL UV 512K EPROM,90NS CERDIP 28 27C512A-90/J
TMS27PC512-10FML OTP 512K EPROM,90NS PLCC 32 27C512A-90/L
TMS27PC512-10NL OTP 512K EPROM,90NS PDIP 28 27C512A-90/P
TMS27C512-12JL UV 512K EPROM,120NS CERDIP 28 27C512A-12/J
TMS27PC512-12FML OTP 512K EPROM,120NS PLCC 32 27C512A-12/L
TMS27PC512-12NL OTP 512K EPROM,120NS PDIP 28 27C512A-12/P
TMS27C512-15JL UV 512K EPROM,150NS CERDIP 28 27C512A-15/J
TMS27PC512-15FML OTP 512K EPROM,150NS PLCC 32 27C512A-15/L
TMS27PC512-15NL OTP 512K EPROM,150NS PDIP 28 27C512A-15/P
TMS27C512-20JL UV 512K EPROM,200NS CERDIP 28 27C512A-20/J
TMS27PC512-20FML OTP 512K EPROM,200NS PLCC 32 27C512A-20/L
TMS27PC512-20NL OTP 512K EPROM,200NS PDIP 28 27C512A-20/P
SGS Part Number Description Microchip Part Number

M27C64A-15F1
M27C64A-15C1
M27C64A-15C1TR
M27C64A-20F1
M27C64A-20C1
M27C64A-20C1TR
M27C64A-25F1
M27C64A-25C1
M27C64A-25C1TR
M27C64A-15F6
M27C64A-15C6
M27C64A-15C6TR
M27C64A-20F6
M27C64A-20C6
M27C64A-20C6TR
M27C64A-25F6
M27C64A-25C6

UV 64K EPROM,150NS

OTP 64K EPROM,150NS
OTP 64K EPROM,150NS

UV 64K EPROM,200NS

OTP 64K EPROM,200NS
OTP 64K EPROM,200NS

UV 64K EPROM,250NS

OTP 64K EPROM,250NS
OTP 64K EPROM,250NS

UV 64K EPROM,150NS,IND
OTP 64K EPROM,150NS,IND
OTP 64K EPROM,150NS,IND
UV 64K EPROM,200NS,IND
OTP 64K EPROM,200NS,IND
OTP 64K EPROM,200NS,IND
UV 64K EPROM,250NS,IND
OTP 64K EPROM,250NS,IND

CERDIP 28
PLCC 32
PLCC 32
CERDIP 28
PLCC 32
PLCC 32
CERDIP 28
PLCC 32
PLCC 32
CERDIP 28
PLCC 32
PLCC 32
CERDIP 28
PLCC 32
PLCC 32
CERDIP 28
PLCC 32

27C64-15/J
27C64-15/L
27C64T-15/L
27C64-20/J
27C64-20/L
27C64T-20/L
27C64-25/J
27C64-25/L
27C64T1-25/L
27C64-1511J
27C64-15I/L
27C64T-151/L
27C64-201/J
27C64-201/L
27C64T-201/L
27C64-25110
27C64-25V/L
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M27C64A-25C6TR . OTP 64K EPROM,250NS,IND PLCC 32 27C64T-251/L
M27C128A-12F1 UV 128K EPROM,120NS CERDIP 28 27C128-12/J
M27C128A-12C1 - OTP 128K EPROM,120NS PLCC 32 27C128-12/L
M27C128A-15F1 UV 128K EPROM,150NS CERDIP 28 27C128-15J
M27C128A-15C1 OTP 128K EPROM,150NS PLCC 32 27C128-15/L
M27C128A-20F1 UV 128K EPROM,200NS CERDIP 28 27C128-20/J
M27C128A-20C1 OTP 128K EPROM,200NS PLCC 32 27C128-20/L
M27C128A-12F6 UV 128K EPROM,120NS,IND CERDIP 28 27C128-1210
M27C128A-15F6 UV 128K EPROM, 150NS,IND CERDIP 28 27C128-1511
M27C128A-15C6 OTP 128K EPROM,150NS,IND PLCC 32 27C128-15UL
M27C128A-20F6 UV 128K EPROM,200NS,IND CERDIP 28 27C128-201/J
M27C128A-20C6 OTP 128K EPROM,200NS,IND PLCC 32 27C128-20VL
M27C256B-90F 1 UV 256K EPROM,90NS CERDIP 28 27C256-90/J
M27C256B-90C1 OTP 256K EPROM,30NS PLCC 32 27C256-90/L
M27C256B-90B1 OTP 256K EPROM,90NS PDIP 28 27C256-90/P
M27C256B-90C1 OTP 256K EPROM,90NS PLCC 32 27C256T-90/L
M27C256B-10F1 UV 256K EPROM,100NS CERDIP 28 27C256-10/J
M27C256B-10C1 OTP 256K EPROM,100NS PLCC 32 27C256-10/L
M27C256B-10B1 OTP 256K EPROM,100NS PDIP 28 27C256-10/P
M27C256B-10N1 OTP 256K EPROM,100NS VSOP 28 27C256-10/VS
M27C256B-10C1 OTP 256K EPROM,100NS PLCC 32 27C256T-10/L
M27C256B-12F 1 UV 256K EPROM,120NS CERDIP 28 27C256-12/J
M27C256B-12C1 OTP 256K EPROM,120NS PLCC 32 27C256-12/L
M27C256B-12B1 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 27C256-12VS
M27C256B-12C1 OTP 256K EPROM,120NS PLCC 32 27C256T-12/L
M27C256B-15F1 UV 256K EPROM,150NS CERDIP 28 27C256-15/
M27C256B-15C1 OTP 256K EPROM,150NS PLCC 32 27C256-15/L
M27C256B-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.
M27C256B-20F1 UV 256K EPROM,200NS CERDIP 28 27C256-20/J
M27C256B-20C1 OTP 256K EPROM,200NS PLCC 32 27C256-20/L
M27C256B-20B1 OTP 256K EPROM,200NS PDIP 28 27C256-20/P
M27C256B-20M1* OTP 256K EPROM,200NS SOIC 28 27C256-20/SO
M27C256B-20C1 OTP 256K EPROM,200NS PLCC 32 27C256T-20/L
M27C256B-10F6 UV 256K EPROM,100NS,IND CERDIP 28 27C256-101/J
M27C256B-10C6 OTP 256K EPROM,100NS,IND PLCC 32 27C256-10V/L
M27C256B-10B6 OTP 256K EPROM,100NS,IND PDIP 28 27C256-10/P
M27C256B-10C6 OTP 256K EPROM,100NS,IND PLCC 32 27C256T-101/L
M27C256B-12F6 UV 256K EPROM,120NS,IND CERDIP 28 27C256-121/J
M27C256B-12C6 OTP 256K EPROM,120NS,IND PLCC 32 27C256-12/L
M27C256B-12B6 OTP 256K EPROM,120NS,IND PDIP 28 27C256-121/P
M27C256B-12C6 OTP 256K EPROM,120NS,IND PLCC 32 ~ 27C256T-12l/L
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M27C256B-15F6 UV 256K EPROM,150NS,IND CERDIP 28 27C256-151/J
M27C256B-15C6 OTP 256K EPROM,150NS,IND PLCC 32 27C256-15/L
M27C256B-15B6 OTP 256K EPROM,150NS,IND PDIP 28 27C256-15V/P
M27C256B-15C6 OTP 256K EPROM,150NS,IND PLCC 32 27C256T-15V/L
M27C256B-20F6 UV 256K EPROM,200NS,IND CERDIP 28 27C256-201/J
M27C256B-20C6 OTP 256K EPROM,200NS,IND PLCC 32 27C256-201/L
M27C256B-20B6 OTP 256K EPROM,200NS,IND PDIP 28 27C256-201/P
MO70258R-200R OTP 256K FPROM 200NS IND PLCC 32 27C256T-20V/L
M27C512-90F1 UV 512K EPROM,90NS CERDIP 28 27C512-90/J
M27C512-90C1 OTP 512K EPROM,90NS PLCC 32 27C512-90/L
M27C512-90B1 OTP 512K EPROM,90NS PDIP 28 27C512-90/P
M27C512-90C1 OTP 512K EPROM,90NS PLCC 32 27C512T-90/L
M27C512-10F1 UV 512K EPROM,100NS CERDIP 28 27C512-10/J
M27C512-10C1 OTP 512K EPROM,100NS PLCC 32 27C512-10/L.
M27C512-10B1 OTP 512K EPROM,100NS PDIP 28 27C512-10/P
M27C512-10C1 OTP 512K EPROM,100NS PLCC 32 27C512T-10/L
M27C512-12F1 UV 512K EPROM,120NS CERDIP 28 27C512-12J
M27C512-12C1 OTP 512K EPROM,120NS PLCC 32 27C512-12/L
M27C512-12B1 OTP 512K EPROM,120NS PDIP 28 27C512-12/P
M27C512-12C1 OTP 512K EPROM,120NS PLCC 32 27C512T-12/L
M27C512-15F1 UV 512K EPROM, 150NS CERDIP 28 27C512-15/J
M27C512-15C1 OTP 512K EPROM,150NS PLCC 32 27C512-15/L
M27C512-15B1 OTP 512K EPROM,150NS PDIP 28 27C512-15/P
M27C512-15C1 OTP 512K EPROM,150NS PLCC 32 27C512T-15/L
M27C512-20F1 UV 512K EPROM,200NS CERDIP 28 27C512-20/J
M27C512-20C1 OTP 512K EPROM,200NS PLCC 32 27C512-20/L
M27C512-20B1 OTP 512K EPROM,200NS PDIP 28 27C512-20/P
M27C512-20C1 OTP 512K EPROM,200NS PLCC 32 27C512T-20/L
M27C512-10F6 UV 512K EPROM, 100NS,IND CERDIP 28 27C512-101/J
M27C512-10C6 OTP 512K EPROM,100NS,IND PLCC 32 27C512-10V/L
M27C512-10B6 OTP 512K EPROM,100NS,IND PDIP 28 27C512-10U/P
M27C512-10C6 OTP 512K EPROM,100NS,IND PLCC 32 27C512T-10U/L
M27C512-12F6 UV 512K EPROM,120NS,IND : CERDIP 28 27C512-121/J
M27C512-12C6 OTP 512K EPROM,120NS,IND PLCC 32 27C512-121/L
M27C512-12B6 OTP 512K EPROM,120NS,IND PDIP 28 27C512-121/P
M27C512-12C6 OTP 512K EPROM,120NS,IND PLCC 32 27C512T-121/L
M27C512-15F6 UV 512K EPROM,150NS,IND CERDIP 28 27C512-151/J
M27C512-15C6 OTP 512K EPROM,150NS,IND PLCC 32 27C512-151/L
M27C512-15B6 OTP 512K EPROM,150NS,IND PDIP 28 27C512-151/P
M27C512-15C6 OTP 512K EPROM,150NS,IND PLCC 32 27C512T-150L
M27C512-20F6 UV 512K EPROM,200NS,IND CERDIP 28 27C512-201/J
M27C512-20C6 OTP 512K EPROM,200NS,IND PLCC 32 27C512-20/L
M27C512-20B6 OTP 512K EPROM,200NS,IND PDIP 28 27C512-20/P
M27C512-20C6 OTP 512K EPROM,200NS,IND PLCC 32 27C512T-201/L
M27C512-80F1 UV 512K EPROM,70NS CERDIP 28 27C512A-70/J
M27C512-80C1 OTP 512K EPROM,70NS PLCC 32 27C512A-70/L
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M27C512-80B1 OTP 512K EPROM,70NS PDIP 28 27C512A-70/P
M27C512-80C1 OTP 512K EPROM,70NS PLCC 32 27C512AT-70/L
M27C512-90F1 UV 512K EPROM,90NS CERDIP 28 27C512A-90/J
M27C512-90C1 OTP 512K EPROM,90NS PLCC 32 27C512A-90/L
M27C512-90B1 OTP 512K EPROM,90NS PDIP 28 27C512A-90/P
M27C512-90C1 OTP 512K EPROM,90NS PLCC 32 27C512AT-90/L
M27C512-12F1 UV 512K EPROM,120NS CERDIP 28 27C512A-12/J
M27C512-12C1 OTP 512K EPROM,120NS PLCC 32 27C512A-12/L
M27C512-12B1 OTP 512K EPROM,120NS PDIP 28 27C512A-12/P
M27C512-12C1 OTP 512K EPROM,120NS PLCC 32 27C512AT-12/L
M27C512-15F1 UV 512K EPROM, 150NS CERDIP 28 27C512A-15/J
M27CS1‘2-1 5C1 OTP 512K EPROM,150NS PLCC 32 27C512A-15/L
M27C512-15B1 OTP 512K EPROM,150NS PDIP 28 27C512A-15/P
M27C512-15C1 OTP 512K EPROM,150NS PLCC 32 27C512AT-15/L
M27C512-20F1 UV 512K EPROM,200NS CERDIP 28 27C512A-20/J
M27C512-20C1 OTP 512K EPROM,200NS PLCC 32 27C512A-20/L
M27C512-20B1 OTP 512K EPROM,200NS PDIP 28 27C512A-20/P
M27C512-20C1 OTP 512K EPROM,200NS PLCC 32 27C512AT-20/L
M27V512-200K1 OTP 512K EPROM,3V,200NS PLCC 32 27LV512-20/L
M27V512-250K1 OTP 512K EPROM,3V,250NS PLCC 32 27LV512-25/L
M27V512-300K1 OTP 512K EPROM,3V,300NS PLCC 32 27LV512-30/L
M27V512-200K6 OTP 512K EPROM,3V,200NS,IND PLCC 32 27LV512-201/L
M27V512-250K6 OTP 512K EPROM,3V,250NS,IND PLCC 32 27LV512-251/L
M27V51 2-300K6 OTP 512K EPROM,3V,300NS,IND PLCC 32 27LV512-30V/L
27C64A-1Q UV 64K EPROM,150NS CERDIP 28 27C64-15/J
27C64A-20Q UV 64K EPROM,200NS CERDIP 28 27C64-20/J
27C64A-25Q UV 64K EPROM,250NS CERDIP 28 27C64-25/J
27C64A-1T UV 64K EPROM,150NS,IND CERDIP 28 27C64-151J
27C64A-20T UV 64K EPROM,200NS,IND CERDIP 28 27C64-201/J
27C64A-25Q UV 64K EPROM,250NS,IND CERDIP 28 27C64-251/J
27128A-1Q UV 128K EPROM,150NS CERDIP 28 27C128-15/J
27128A-20Q UV 128K EPROM,200NS CERDIP 28 27C128-20/J
27128A-25Q UV 128K EPROM,250NS CERDIP 28 27C128-25/J
27128A-1T UV 128K EPROM,150NS,IND CERDIP 28 27C128-1511J
27128A-20T UV 128K EPROM,200NS,IND CERDIP 28 27C128-201/J
27128A-25T UV 128K EPROM,250NS,IND CERDIP 28 27C128-251/J
27C256-120V10Q UV 256K EPROM,120NS CERDIP 28 27C256-12/J
N27C256-120V10Q OTP 256K EPROM,120NS PLCC 32 27C256-12/L
P27C256-120V10Q OTP 256K EPROM, 1 20NS PDIP 28 27C256-12/P
27C256-150V10Q UV 256K EPROM,150NS CERDIP 28 27C256-15/J
N27C256-150V10Q OTP 256K EPROM,150NS PLCC 32 27C256-15/L
P27C256-150V10Q OTP 256K EPROM,150NS PDIP 28 27C256-15/P
27C256-200V10Q UV 256K EPROM,200NS CERDIP 28 27C256-20/J
N27C256-200V10Q OTP 256K EPROM,200NS PLCC 32 27C256-20/L
P27C256-200V10Q OTP 256K EPROM,200NS PDIP 28 27C256-20/P
27C256-120V10T UV 256K EPROM,120NS,IND CERDIP 28 27C256-121/J
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N27C256-120V10T OTP 256K EPROM,120NS,IND PLCC 32 27C256-121/L
P27C256-120V10T OTP 256K EPROM,120NS,IND PDIP 28 27C256-121/P
27C256-150V10T UV 256K EPROM, 150NS,IND CERDIP 28 27C256-151/J
N27C256-150V10T OTP 256K EPROM,150NS,IND PLCC 32 27C256-151/L
P27C256-150V10T OTP 256K EPROM,150NS,IND PDIP 28 27C256-15U/P
27C256-200V10T UV 256K EPROM,200NS,IND CERDIP 28 27C256-201/J
N27C256-200V10T OTP 256K EPROM,200NS,IND PLCC 32 27C256-201/L
P27C255-200V10T CTP 256K EPRCM,200NS,IND PDIP 28 27C256-201/P
27C512-120V10Q UV 512K EPROM,120NS CERDIP 28 27C512-12
27C512-150V10Q UV 512K EPROM,150NS CERDIP 28 27C512-15/J
27C512-200V10Q UV 512K EPROM,200NS CERDIP 28 27C512-20/J
27C512-120V10T UV 512K EPROM,120NS,IND CERDIP 28 27C512-121/J
27C512-150V10T UV 512K EPROM, 150NS,IND CERDIP 28 27C512-1511J
27C512-200V10T UV 512K EPROM,200NS,IND CERDIP 28 27C512-201/J
27C512-120V10Q UV 512K EPROM,120NS CERDIP 28 27C512A-12/J
27C512-150V10Q UV 512K EPROM,150NS CERDIP 28 27C512A-15/J
27C512-200V10Q UV 512K EPROM,200NS CERDIP 28 27C512A-20/J

Toshiba Part Number Description Microchip Part Number
TC57256AD-12/-120 UV 256K EPROM,120NS CERDIP 28 27C256-12/J
TC57256AD-15/-150 UV 256K EPROM,150NS CERDIP 28 27C256-15/J
TC57256AD-20 UV 256K EPROM,200NS CERDIP 28 27C256-20/J
TC54256AP-15 OTP 256K EPROM,150NS,IND PDIP 28 27C256-15VP
TC54256AF-20* OTP 256K EPROM,150NS,IND SOIC 28 27C256-151/SO
TC57512AD-15 UV 512K EPROM,150NS LCC 32 27C512-15/K
TC54512AP-15 OTP 512K EPROM,150NS PDIP 28 27C512-15/P
TC54512AF-15* OTP 512K EPROM,150NS SOIC 28 27C512-15/SO
TC57512AD-20 UV 512K EPROM,200NS CERDIP 28 27C512-20/J
TC54512AP-20 OTP 512K EPROM,200NS PDIP 28 27C512-20/P
TC54512AF-20" OTP 512K EPROM,200NS SOIC 28 27C512-20/S0
TC54512AP-17 OTP 512K EPROM,150NS,IND PDIP 28 27C512-151P
TC54512AP-20 OTP 512K EPROM,200NS,IND PDIP 28 27C512-201/P
TC57H256D-70/-85 UV 256K HS EPROM,70NS CERDIP 28 27HC256-70/J

National Part Number Description Microchip Part Number
NM27C64Q150 UV 64K EPROM,150NS CERDIP 28 27C64-15/J
NM27C64N150 OTP 64K EPROM,150NS PDIP 28 27C64-15/P
NM27C64Q200 UV 64K EPROM,200NS CERDIP 28 27C64-20/J
NM27C64N200 OTP 64K EPROM,200NS PDIP 28 27C64-20/P
NM27C64QE150 UV 64K EPROM,150NS,IND CERDIP 28 27C64-151/J
NM27C64NE150 OTP 64K EPROM,150NS,IND PDIP 28 27C64-15UP
NM27C128Q150 UV 128K EPROM,120NS CERDIP 28 27C128-12/J
NM27C128N150 OTP 128K EPROM,120NS PDIP 28 27C128-12/P
NM27C128Q200 UV 128K EPROM,200NS CERDIP 28 27C128-20/J
NM27C128N200 OTP 128K EPROM,200NS PDIP 28 27C128-20/P
NM27C128QE150 UV 128K EPROM,150NS,IND CERDIP 28 27C128-151/J
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NM27C128NE150 OTP 128K EPROM,150NS,IND PDIP 28 27C128-151/P
NM27C256Q100 UV 256K EPROM,100NS CERDIP 28 27C256-10/J
NM27C256V100 OTP 256K EPROM,100NS PLCC 32 27C256-10/L
NM27C256N100 OTP 256K EPROM,100NS PDIP 28 27C256-10/P
NM27C256Q120 UV 256K EPROM,120NS CERDIP 28 27C256-12/J
NM27C256V120 OTP 256K EPROM,120NS PLCC 32 27C256-12/L
NM27C256N120 OTP 256K EPROM,120NS PDIP 28 27C256-12/P
NM27C256Q150 UV 256K EPROM,150NS CERDIP 28 27C256-15/J
NM27C256V150 OTP 256K EPROM,150NS PLCC 32 27C256-15/L
NM27C256N 150 OTP 256K EPROM,150NS PDIP 28 27C256-15/P
NM27C256Q200 UV 256K EPROM,200NS CERDIP 28 27C256-20/J
NM27C256V200 OTP 256K EPROM,200NS PLCC 32 27C256-20/L
NM27C256N200 OTP 256K EPROM,200NS PDIP 28 27C256-20/P
NM27C256QE100 UV 256K EPROM,100NS,IND CERDIP 28 27C256-101/J
NM27C256VE100 OTP 256K EPROM,100NS,IND PLCC 32 27C256-10U/L
NM27C256NE100 OTP 256K EPROM,100NS,IND PDIP 28 27C256-101/P
NM27C256QE120 UV 256K EPROM,120NS,IND CERDIP 28 27C256-12110
NM27C256VE120 OTP 256K EPROM,120NS,IND PLCC 32 27C256-121/L
NM27C256NE120 OTP 256K EPROM,120NS,IND PDIP 28 27C256-12/P
NM27C256QE150 UV 256K EPROM,150NS,IND CERDIP 28 27C256-1519
NM27C256VE150 OTP 256K EPROM,150NS,IND PLCC 32 27C256-151/L
NM27C256NE150 OTP 256K EPROM,150NS,IND PDIP 28 27C256-151/P
NM27C256QE200 UV 256K EPROM,200NS,IND CERDIP 28 27C256-201/J
NM27C256VE200 OTP 256K EPROM,200NS,IND PLCC 32 27C256-20VL
NM27C256NE200 OTP 256K EPROM,200NS,IND PDIP 28 27C256-201/P
NM27C512Q120 UV 512K EPROM,120NS CERDIP 28 27C512-12/J
NM27C512V120 OTP 512K EPROM,120NS PLCC 32 27C512-12/L
NM27C512N120 OTP 512K EPROM,120NS PDIP 28 27C512-12/P
NM27C512Q150 UV 512K EPROM,150NS CERDIP 28 27C512-15/J
NM27C512V150 OTP 512K EPROM,150NS PLCC 32 27C512-15/L
NM27C512N150 OTP 512K EPROM,150NS PDIP 28 27C512-15/P
NM27C512Q200 UV 512K EPROM,200NS CERDIP 28 27C512-20/J
NM27C512V200 OTP 512K EPROM,200NS PLCC 32 27C512-20/L
NM27C512N200 OTP 512K EPROM,200NS PDIP 28 27C512-20/P
NM27C512QE120 UV 512K EPROM, 120NS,IND CERDIP 28 27C512-1211J
NM27C512VE120 OTP 512K EPROM,120NS,IND pLCC 32 27C512-121/L
NM27C512NE120 OTP 512K EPROM,120NS,IND PDIP 28 27C512-12UP
NM27C512QE150 UV 512K EPROM,150NS,IND CERDIP 28 27C512-15110
NM27C512VE150 OTP 512K EPROM,150NS,IND PLCC 32 27C512-15U/L
NM27C512NE150 OTP 512K EPROM,150NS,IND PDIP 28 27C512-151/P
NM27C512QE200 UV 512K EPROM,200NS,IND CERDIP 28 27C512-201J
NM27C512VE200 OTP 512K EPROM,200NS,IND PLCC 32 27C512-20/L
NM27C512NE200 OTP 512K EPROM,200NS,IND PDIP 28 27C512-201/P
NM27C512Q120 UV 512K EPROM,120NS CERDIP 28 27C512A-12/J
NM27C512V120 OTP 512K EPROM,120NS PLCC 32 27C512A-12/L.
NM27C512N120 OTP.512K EPROM,120NS PDIP 28 27C512A-12/P
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NM27C512Q150 UV 512K EPROM,150NS CERDIP 28 27C512A-15/J
NM27C512V150 OTP 512K EPROM,150NS PLCC 32 27C512A-15/L
NM27C512N150 OTP 512K EPROM,150NS PDIP 28 27C512A-15/P
NM27C512Q200 UV 512K EPROM,200NS CERDIP 28 27C512A-20/J
NM27C512V200 OTP 512K EPROM,200NS PLCC 32 27C512A-20/L
NM27C512N200 OTP 512K EPROM,200NS PDIP 28 27C512A-20/P

Atmel Part Number Description Microchip Part Number
AT27C256R-90DC UV 256K EPROM,90NS CERDIP 28  27C256-90/d
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,30NS SOIC 28 27C256-90/SO
AT27C256R-90TC OTP 256K EPROM,90NS VSOP 28 27C256-90/VS
AT27C256R-12DC UV 256K EPROM,120NS CERDIP 28 27C256-12/J
AT27C256R-12LC UV 256K EPROM,120NS LCC 32 27C256-12/K
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-15DC UV 256K EPROM,150NS CERDIP 28 27C256-15/J
AT27C256R-15L.C UV 256K EPROM,150NS LCC 32 27C256-15/K
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/S0O
AT27C256R-15TC OTP 256K EPROM,150NS VSOP 28 27C256-15/VS
AT27C256R-20DC UV 256K EPROM,200NS CERDIP 28 27C256-20/J
AT27C256R-20LC UV 256K EPROM,200NS LCC 32 27C256-20/K
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-12DI UV 256K EPROM,120NS,IND CERDIP 28 27C256-121J
AT27C256R-12LI UV 256K EPROM,120NS,IND LCC 32 27C256-12VK
AT27C256R-12J1 OTP 256K EPROM,120NS,IND PLCC 32 27C256-121/L
AT27C256R-12P| OTP 256K EPROM,120NS,IND PDIP 28 27C256-12V/P
AT27C256R-12RI* ,OTP 256K EPROM,120NS,IND SOIC 28 27C256-121/SO
AT27C256R-15DI UV 256K EPROM,150NS,IND CERDIP 28 27C256-151J
AT27C256R-15L1 UV 256K EPROM,150NS,IND LCC 32 27C256-15VK
AT27C256R-15J1 OTP 256K EPROM, 150NS,IND PLCC 32 27C256-15VL
AT27C256R-15P1 OTP 256K EPROM,150NS,IND PDIP 28 27C256-15/P
AT27C256R-15RI* OTP 256K EPROM,150NS,IND SOIC 28 27C256-151/SO
AT27C256R-20DI UV 256K EPROM,200NS,IND CERDIP 28 27C256-201/J
AT27C256R-20LI UV 256K EPROM,200NS,IND LCC 32 27C256-20U/K
AT27C256R-20J1 OTP 256K EPROM,200NS,IND PLCC 32 27C256-20V/L
AT27C256R-20P| OTP 256K EPROM,200NS,IND PDIP 28 27C256-201/P
AT27C256R-20RI* OTP 256K EPROM,200NS,IND SOIC 28 27C256-201/SO
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AT27C512R-90DC" UV 512K EPROM,90NS CERDIP 28 27C512A-90/J
AT27C512R-90LC UV 512K EPROM,90NS LCC 32 27C512A-90/K
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-90NVS
AT27C512R-12DC UV 512K EPROM,120NS CERDIP 28 27C512A-12/J
AT27C512R-12LC UV 512K EPROM,120NS LCcC 32 27C512A-12/K
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
AT27C512R-12TC OTP 512K EPROM,120NS VSOP 28 27C512A-12/VS
AT27C512R-15DC UV 512K EPROM,150NS CERDIP 28 27C512A-15/J
AT27C512R-15L.C UV 512K EPROM,150NS LCC 32 27C512A-15/K
AT27C512R-15JC OTP 512K EPROM, 150NS PLCC 32 27C512A-15/L.
AT27C512R-15PC OTP 512K EPROM, 150NS PDIP 28 27C512A-15/P
AT27C512R-15RC* OTP 512K EPROM,150NS SOIC 28 27C512A-15/S0
AT27C512R-15TC OTP 512K EPROM, 150NS 'VSOP 28 27C512A-15/VS
AT27C512R-20DC UV 512K EPROM,200NS CERDIP 28 27C512A-20/J
AT27C512R-20LC UV 512K EPROM,200NS LCC 32 27C512A-20/K
AT27C512R-20JC OTP 512K EPROM,200NS PLCC 32 27C512A-20/L
AT27C512R-20PC OTP 512K EPROM,200NS PDIP‘ 28 27C512A-20/P
AT27C512R-20RC* OTP 512K EPROM,200NS SOIC 28 27C512A-20/SO
AT27HC256R-55DC UV 256K HS EPROM,55NS CERDIP 28 27HC256-55/J
AT27HC256R-55L.C UV 256K HS EPROM,55NS LCC 32 27HC256-55/K
AT27HC256R-70DC UV 256K HS EPROM,70NS CERDIP 28 27HC256-70/J
AT27HC256R-70LC UV 256K HS EPROM,70NS LCC 32 27HC256-70/K
AT27HC256R-70JC OTP 256K HS EPROM,70NS PLCC 32 27HC256-70/L
AT27HC256R-70PC OTP 256K HS EPROM,70NS PDIP 28 27HC256-70/P
AT27HC256R-90DC UV 256K HS EPROM,90NS CERDIP 28 27HC256-90/J
AT27HC256R-90LC UV 256K HS EPROM,90NS LCC 32 27HC256-90/K
AT27HC256R-90JC OTP 256K HS EPROM,90NS PLCC 32 27HC256-90/L
AT27HC256R-90PC OTP 256K HS EPROM,30NS PDIP 28 27HC256-90/P
AT27HC256R-55DI1 UV 256K HS EPROM,55NS,IND CERDIP 28 27HC256-5511J
AT27HC256R-55LI OTP 256K HS EPROM,55NS,IND PLCC 32 27HC256-551/L
AT27HC256R-70DI UV 256K HS EPROM,70NS,IND CERDIP 28 27HC256-701/J
AT27HC256R-70LI UV 256K HS EPROM,70NS,IND LCC 32 27HC256-70/K
AT27HC256R-70JI OTP 256K HS EPROM,70NS,IND PLCC 32 27HC256-701/L.
AT27HC256R-70PI OTP 256K HS EPROM,70NS,IND PDIP 28 27HC256-70/P
AT27LV256R-20DC OTP 256K EPROM,3V,200NS CERDIP 28 27LV256-20/J
AT27LV256R-20LC OoTP 256K EPROM,3V,200NS LCC 32 27LV256-20/K
AT27LV256R-20JC OTP 256K EPROM,3V,200NS PLCC 32 27LV256-20/L
AT27LV256R-20PC OTP 256K EPROM,3V,200NS PDIP 28 27LV256-20/P
AT27LV256R-20RC* OTP 256K EPROM,3V,200NS SOIC 28 27LV256-20/SO
AT27LV256R-20TC OTP 256K EPROM,3V,200NS VSOP 28 27LV256-20/VS
AT27LV256R-25DC OTP 256K EPROM,3V,250NS CERDIP 28 271LV256-25/J
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Atmel Part Number Description Microchip Part Number
AT27LV256R-25LC OTP 256K EPROM,3V,250NS LCC 32 27LV256-25/K
AT27LV256R-25JC OTP 256K EPROM,3V,250NS PLCC 32 27LV256-25/L
AT27LV256R-25PC OTP 256K EPROM,3V,250NS PDIP 28 27LV256-25/P
AT27LV256R-25RC* OTP 256K EPROM,3V,250NS SOIC 28 27LV256-25/SO
AT27LV256R-25TC OTP 256K EPROM,3V,250NS VSOP 28 27LV256-25/VS
AT27LV256R-20DI OTP 256K EPROM,3V,200NS,IND CERDIP 28 27LV256-201/J
AT27LV256R-20LI OTP 256K EPROM,3V,200NS,IND LCC 32 27LV256-201/K
ATZ7LVZ56R-2501 CTF 256K EPRCM,3V,250NS,IND CERDIP 28 27LV256-2518
AT27LV256R-25L1 OTP 256K EPROM,3V,250NS,IND LCC 32 27LV256-251/K
AT27LV512R-20DC OTP 512K EPROM,3V,200NS CERDIP 28 27LV512-20/J
AT27LV512R-20LC OTP 512K EPROM,3V,200NS LCC 32 27LV512-20/K
AT27LV512R-20JC OTP 512K EPROM,3V,200NS PLCC 32 27LV512-20/L
AT27LV512R-20PC OTP 512K EPROM,3V,200NS PDIP 28 27LV512-20/P
AT27LV512R-20RC* OTP 512K EPROM,3V,200NS SOIC 28 27LV512-20/SO
AT27LV512R-20TC OTP 512K EPROM,3V,200NS VSOP 28 27LV512-20/VS
AT27LV512R-25DC OTP 512K EPROM,3V,250NS CERDIP 28 27LV512-25/J
AT27LV512R-25LC OTP 512K EPROM,3V,250NS LCC 32 27LV512-25/K
AT27LV512R-25JC OTP 512K EPROM,3V,250NS PLCC 32 27LV512-25/L
AT27LV512R-25PC OTP 512K EPROM,3V,250NS PDIP 28 27LV512-25/P
AT27LV512R-25RC* OTP 512K EPROM,3V,250NS SOIC 28 27LV512-25/SO
AT27LV512R-25TC OTP 512K EPROM,3V,250NS VSOP 28 27LV512-25/VS
AT27LV512R-20DI OTP 512K EPROM,3V,200NS,IND CERDIP 28 27LV512-201J
AT27LV512R-20LI OTP 512K EPROM,3V,200NS,IND LCC 32 27LV512-201/K
AT27LV512R-25DI OTP 512K EPROM,3V,250NS,IND CERDIP 28 27LV512-2511J
AT27LV512R-25L1 OTP 512K EPROM,3V,250NS,IND LCC 32 27LV512-251/K

© 1994 Microchip Technology Inc.
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FIGURE 1-1: ADVANCED MICRO DEVICES
AM27C512 -75 D C B
Blank = Std. Process
B = Bum-in
C = Commercial 0°C to +70°C
| = Industrial -40°C to +85°C
E = Extended -55°C to +125°C
D = 28-lead CERDIP
L = 32-ead Ceramic Leadless LCC
P = 28-lead PDIP
J = 32-lead PLCC
E = 32-lead TSOP
35 = 35ns-Vect10%
45 = 45ns-Vec+10%
55 = 55ns-Vec+10%
70 = 70ns-Vcct10%
75 = 75ns-Vect5%
90 = 90ns-Vcc+10%
120 = 120ns-Vec+10%
or. Densit 150 = 150ns-Vcc:t10:Aa
C = CMOS 200 = 200ns-Vcct10%
HC = High Speed CMOS 250 = 250ns-Vccx10%
LV = 3.3V Operation (1MB and higher) 255 = 225ns-Vcct5%
X = Express ROM (QTP)
FIGURE 1-2: TEXAS INSTRUMENTS
TMSC512 -100 J L 4
T____ 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-Vcct10%
12 = 120ns-Vcct10%
15 = 150ns-Vcct 10%
17 = 170ns-Vcct10%
20 = 200ns-Vcct10%
25 = 250ns-Vcct10%
100 = 100ns-Vcct5%
120 = 120ns-Vcct5%
150 = 150ns-Vcct 5%
Part Number. Densi 1 = 170ns-Vcc 5%
2 = 200ns-Vcct5%
C=CMOS Blank = 250 ns - Vcc + 5%
PL=0TP CMOS - =9
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FIGURE 1-3: SGS-THOMSON
M27C256B-80 X F 1 L

L = LowPower
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°C to+105°C
F = 28-lead CERDIP
B = 28-lead PDIP
C = 32-ead PLCC
M = 28-lead .330" SOIC
N = 32-lead VSOP
X = Vcct5%
Blank = Vcct10%
80 = 80ns
90 = 90ns
10 = 100ns
12 = 120ns
15 = 150ns
Part Number, Density ;g = ggg ns
= ns
C=cMos 30 = 300ns

FIGURE 1-4: INTEL CORPORATION

P 27C256 -120V10 Q

L____ Q = Commercial 0°C to +70°C, 168 Hr Burn-in
T = Extended -40°C to +85°C
L = Extended -40°C to +85°C, 168 Hr Burn-in
Blank = Commercial 0°C to +70°C
120V10 = 120ns, Vcc £ 10%
150V10 = 150 ns, Vcc £ 10%

200V10 = 200ns, Vcc £ 10%

Part Number, Density e
NOTE: V05 indicates Vcc + 5%

C =CMOS
Blank = CERDIP

N = PLCC

P = PDIP
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FIGURE 1-5: TOSHIBA CORPORATION
TC57256A D -12
12 = 120ns-Vcc @ £5%
15 = 120ns-Vcc @ £ 5%
120 = 120ns-Vcc @ +10%
150 = 150ns-Vcc @ £10%
20 = 200ns-Vcc @ £5%
70 = 70ns-Vcc @ £5%
85 = 85ns-Vcc @+10%
Part Number, Density
H = High Speed D CERDIP
57 = EPROM P = PDIP
54 = OTP PROM F .330" SOIC
FIGURE 1-6: 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
art N Del N = PDIP
C =CMOS V = PLCC
FIGURE 1-7: HITACHI CORPORATION
HN27C256A FP -IS |
Blank = Standard
T = Tape &Reel
70 70 ns
85 = 85ns
10 = 100ns
12 = 120ns
15 = 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
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FIGURE 1-8: ATMEL CORPORATION

AT27C512R-90 D C

T———— 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 = b55ns
70 = 70ns
Part Number, Density 90 = 90ns
C =CMOS 12 = 120ns
HC = High Speed 15 = 150ns
LV = 3.3V Operation 20 = 200nms
25 = 250ns

FIGURE 1-9: MICROCHIP TECHNOLOGY INCORPORATED

27C512A -70 | /P

T 7 Package

= CERDIP
= Ceramic Leadless Chip Carrier
= Plastic Leaded Chip Carrier
= PDIP
SO = Plastic SOIC
TS = Thin Small Outline Package(TSOP) 8x20mm
VS = Very Small Outline Package(VSOP) 8x13.4mm

Vi X o
I

Temperature - = 0Cto+70C
Range: ~40°C to +85°C
E = -40°Cto+125C

—
1]

Access 70 = 70ns
Time: 90 = 90ns
10 = 100ns
12 = 120ns
15 = 150ns

————-‘ Device: 27C512A 512K (64K x 8) CMOS EPROM
T=Tape And Reel
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SECTION 3
™

I2C™ SERIAL EEPROM
PRODUCT SPECIFICATIONS
24AA01/02 1K/2K 1.8V CMOS Serial EEPROMS........cooiiiiieiieeieiccreeeeecteceeire s ceeeeveeeeeennees 3-1
24AA04/08 4K/8K 1.8V CMOS Serial EEPROMS..........uutiiiiiiiciiereeeerccrene s s sseennnennes 3-11
24AA16 16K 1.8V CMOS Serial EEPROM..........uuviiiiicccriee et cessrenreee e s e e s 3-21
24AA164 16K 1.8V Cascadable CMOS Serial EEPROM...........cccoviiieiiiien e 3-31
24AA32 32K 1.8V CMOS Serial EEPROM ......ccooiiiiiiiiiee et erscnneeiire e nseereseneenas 3-41
241.C01B/02B 1K/2K 2.5V CMOS Serial EEPROMS......coooooiiiiiieiiciieeeries e e eeeenes 3-53
241.C04B/08B 4K/8K 2.5V CMOS Serial EEPROMSs.... ..3-63
24L.C16B 16K 2.5V CMOS Serial EEPROM....................... ..3-73
241.C164 16K 2.5V Cascadable CMOS Serial EEPROM..... ..3-83
24L.C32 32K 2.5V CMOS Serial EEPROM .........oiiiiiieiieeeeieee e sereneeesseeee e 3-93
24C01A/02A/04A 1K/2K/4K 5.0V CMOS Serial EEPROMs ........... 3-105
24C08B/16B 8K/16K 5.0V E-Temperature Serial EEPROMSs . 3-115
24C32 32K 5.0V CMOS Serial EEPROM............ ....3-125
85C72/82/92 1K/2K/4K 5.0V CMOS Serial EEPROM .........oooiiiciiiieniiieee ettt 3-137
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M|t.:noc|-|||=‘ 24AA01 / 02

1K/2K 1.8V CMOS Serial EEPROMs

FEATURES PACKAGE TYPE

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 a0 [+ 8 [ Vo
- 3 pA standby current typical at 1.8V

Organized as a single block of 128 bytes (128 x 8) A1 2
or 256 bytes (256 x 8)

* Two wire serial interface bus, I°C™ compatible A2 s
Schmitt trigger, filtered inputs for noise suppres-
sion vss[]4 5[] SDA
Output slope control to eliminate ground bounce
100 kHz (1.8V) and 400 kHz (5V) compatibility

* Self-timed write cycle (including auto-erase) SoIC
Page-write buffer for up to 8 bytes
2 ms typical write cycle time for page-write

Hardware write protect for entire memory A0 ED
¢ Can be operated as a serial ROM At l:]
Factory programming (QTP) available
ESD protection > 3,000V A2 E:]
* 10,000,000 ERASE/WRITE cycles guaranteed

on 24AA01 vss O]
1,000,000 ERASE/WRITE cycles guaranteed
on 24AA02*

Data retention > 40 years

¢ 8-pin DIP or SOIC package
Available for extended temperature ranges BLOCK DIAGRAM
- Commercial: 0°C to +70°C

DESCRIPTION

we
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 110 MEMORY
or 256 x 8 bit memory with a two wire serial interface. conTRoL [/ conTRoL XDEC EEPROMARRAY
Low-voltage design permits operation down to 1.8 volts LoGic Locic
with standby and active currents of only 3 pAand 1 mA, I:Il |I:| \
respectively. The 24AA01 and 24AA02 also have

page-write capability for up to 8 bytes of data. The SDA - SCL
24AA01 and 24AA02 are available in the standard 8-

pin DIP and 8-pin surface mount SOIC packages.

DIP

d

7] wp

24AA01/02

6 [ scL

¢

-
©

] Ve
7 we
6 [ 1scL
[ sDA

. .
N

©
24AA01/02

~
o

e

PAGE LATCHES
[}
\

vee [

| SENSEAMP
vss [ ™| RW CONTROL

*Future: 10,000,000 E/W cycles guaranteed

12C is a trademark of Philips Corporation

© 1995 Microchip Technology Inc. DS21052D-page 3-1
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1.0 ELECTRICAL CHABACT ERISﬂCS TABLE 1-1:  PIN FUNCTION TABLE
1.1 ngtmum Ratings* . Name ~ Function
VGG e leiienseniensbiiane s “eovVest . | Ground
All inputs and outputs w. rt Vss .... -0.6V to Vcc +1 OV " SDA - | serial Address/Data/l/O
Storage temperature ..........c.cccecvevrnnne -65CTto+150TC o
Ambient temp. with power applied .....-65°C to +125C : SCL | Serial Clock -
Soldering temperature of leads (10 seconds) .. +300 T WP Write Protect Input ‘
ESD protection on all pins >4 kv Vee +1.8V to 5.5V Power Supply
*Notice: Stresses above those listed under “Maximum ratings” .
may cause permanent damage to the device. This is a stress rat- A0, A1, A2 No Internal Connection
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 = +1.8Vto +5.5V o
Commercial (C): Tamb = 0°C to +70°C
Parameter Symbol Min Typ Max | Units Conditions
WP, SCL and SDA pins: .
High level input voltage VIH .7Vcc — — \'
Low level input voltage ViL —_ —_ 3Vce \'
Hysteresis of Schmitt trigger VHYS .05 Vbp — — V  |Note 1
inputs
Low level output voltage VoL — — .40 \" loL=3.0 mA, Vcc = 1.8V
Input leakage current [[1] -10 — 10 pA  [VIN=.1Vto 55V
Output leakage current ILo -10 — 10 pA  [VouT=.1Vto 5.5V
Intemal capacitance CINT — —_ 10 pF | Vcc =5.0V (Note 1)
(all inputs/outputs) Tamb = 25°C, FLck =1 MHz
Operating current lcc Write — — 3 mA |Vcec = 5.5V, SCL =400 kHz
— 5 — mA |Vcc = 1.8V, SCL =100 kHz
lcc Read —_ —_ 1 mA |Vcc =5.5V, SCL =400 kHz
— .05 — mA |Vcc=1.8V, SCL=100 kHz
Standby current Iccs — — 100 pA |Vcc =55V, SDA=SCL=Vcc
— — 30 wA |Vcec=3.0V, SDA=SCL=Vcc
— 3 —_ pA |[Vec=1.8V, SDA=SCL=Vcc

Note 1: This parameter is periodically sampled and not 100% tested.

FIGURE 1-1: BUSTIMING START/STOP

VHYs
L x Spf_ T 2 -
o \_ﬁL/ \
| THD:STA
Tsu:sTA: Tsu:sTo

SDA — 1 4 F -

BLT / g \ 7

4 f
———— ———
START STOP
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TABLE 1-3: AC CHARACTERISTICS
Standard Mode ch:s:' ﬁ;‘j—:sv
Parameter Symbol Units Remarks
Min Max Min Max

Clock frequency Fclk 0 100 0 400 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 2

SDA and SCL fall time TF — 300 — 300 ns Note 2

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

START condition setup TsuU:STA 4700 — 600 — ns Only relevant for repeated

time START condition

Data input hold time THD:DAT 0 — 0 — ns |Note 1

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 |Notet

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 2, CB < 100 pF

min to VIL max Cs

Input filter spike suppres- Tsp N/A N/A 0 50 ns Note 3

sion (SDA and SCL pins)

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

Note 1:

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.

Note 2:

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

Note 3: The combined TspP 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.

FIGURE 1-2: BUSTIMING DATA

tHiGH
tLow

SCL
tsu:sTA

N — —

-

| Lypsta
SDA —m atg / ,
IN —_—

taa—m

XXXXXX

! HD:DAT t supar ¢ su:sto —

- —

SDA
out
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24AA01/02

2.0 FUNCTIONAL DESCRIPTION

The 24AA01/02 supports a bidirectional two wire bus
and data transmission protocol. A device that sends
data onto the bus is defined as transmitter, and a
device recelving 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 (see 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 DataTransfer (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.

FIGURE 3-1: DATA TRANSFER SEQUENCE

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.

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.

ON THE SERIAL BUS

A , ® D)
SCL

N T/

(D) © A

~
*r

-
*

b

SDA -—-————\ /

START CONDITION ADDRRESS
O
ACKNOWLEDGE
VALID

——

DATA ALLOWED STOP
TO CHANGE CONDITION
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24AA01/02

4.0 BUS CHARACTERISTICS
4.1 Slave Address

The 24AA01/02 are software-compatible with older
devices such as 24C01A, 24C02A, 24L.C01, and
24LC02. 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 congisting of 2 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 (see
Figure 4-1).

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.

. Control . ]
Operation Code Chip Select R/W
Read 1010 XXX 1
Write 1010 XXX 0

FIGURE 4-1: CONTROL BYTE
ALLOCATION
START READ/WRITE
\
T T 1 T T T —
I [ SLAVE ADDRESS lRNVl A I
1 ] 1 1 1 1
/ \
// N\

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 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 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 intemal
write cycle, and during this time the 24AA01/02 will not
generate acknowledge signals (see Figure 5-1).

5.2  Page Write

The write control byte, word address and the first data
byte are transmitted to the 24AA01/02 in the same way
as in a byte write. Butinstead of generating a stop con-
dition the master transmits up to eight data bytes to the
24AA01/02 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 intemally 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 (see Figure 8-1).

CONTROL

S
T
BUS ACTIVITY: A
MASTER R BYTE

ADDRESS DATA

WORD

TO—HWw

SDA LINE

N

UL

BUS ACTIVITY:

=0

~O>
o>
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24AA01/02

6.0 ACKNOWLEDGE POLLING 7.0 WRITE PROTECTION

Since the device will not acknowledge during a write The 24AA01/02 can be used as a serial ROM when the
cycle, this can be used to determine when the cycle is WP pin is connected to Vcc. Programming will be
complete (this feature can be used to maximize bus inhibited and the entire memory will be write-protected.
throughput). Once the stop condition for a. write com- .

mand has been issued from the master, the device ini- 8.0 READ OPERATION

tiates the intemally timed write cycle. ACK polling can Read operations are initiated in the same way as write
be initiated immediately. This involves the master operations with the exception that the R/W bit of the
sending a start condition followed by the control byte slave address is set to one. There are three basic
for a write command (R/W = 0). If the device is still types of read operations: current address read, ran-
busy with the write cycle, then no ACK will be retumed. dom read, and sequential read.

If the cycle is complete, then the device will retum the

ACK and the master can then proceed with the next 8.1 Current Address Read

read or write command. See Figure 6-1 for flow dia-

The 24AA01/02 contains an address counter that

gram. maintains the address of the last word accessed, inter-

FIGURE 6-1: ACKNOWLEDGE POLLING nally incremented by one. Therefore, if the previous

FLOW access (either a read or write operation) was to

address n, the next current address read operation

Send would access data from address n + 1. Upon receipt of

Write Command the slave address with R/W bit set to one, the 24AA01/

02 issues an acknowledge and transmits the eight bit

$ data word. The master will not acknowledge the trans-

Send Stop fer but does generate a stop condition and the 24AA01/
Condition to 02 discontinues transmission (see Figure 8-2).

Initiate V\Ine Cycle 8.2 Random Read

Random read operations allow the master to access

Send Start < any memory location in a random manner. To perform

this type of read operation, first the word address must

‘ be set. Thisis done by sending the word address to the

24AA01/02 as part of a write operation. After the word

Send Control Byte address is sent, the master generates a start condition

with RW =0 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

Did Devics with the R/W bit set to a one. The 24AA01/02 will then

Acknowledge issue an acknowledge and transmits the eight bit data

(ACK = 0)? word. The master will not acknowledge the transfer but
does generate a stop condition and the 24AA01/02 dis-

continues transmission (see Figure 8-3).

Next
Operation

FIGURE 8-1: PAGE WRITE

s
T s
BUSACTIVITY: A  CONTROL WORD g
MASTER R BYTE ADDRESS (n) DATAn DATAN +1 DATAn+7 O
T P
SDA LINE l l l l [ T T T T TTT | T 1T T T 1T | l rT 1717 T7TT | m\{ TTTTT | H
1 | T T T | § S I I | | I | 1 T |
BUS ACTIVITY: A A A A A
c (¢} C c Cc
K K K K K
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24AA01/02

FIGURE 8-2: CURRENT ADDRESS READ

S
T S
BUS ACTIVITY: A CONTROL T
MASTER R BYTE DATAN (e}
T P
T
SDA LINE I |[ll|||||H
I I I B
BUS ACTIVITY: A N
C (o]
K -
A
C
K
FIGURE 8-3: RANDOM READ
S S
A CONTROL WORD A CONTROL ?
BUS ACTIVITY: A A
MASTER R BYTE ADDRESS (n) R BYTE o
T T P
SDA LINE I llll‘l IIIIM LI U
1 ) N T T B
BUS ACTIVITY: A S
c c DATA N o
K K
A
C
K
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24AA01/02

83  Sequential Read

Sequential reads are initiated in the same way as a ran-
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 (see Figure 9-1).

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.

8.4 Noise Protection

The 24AA01/02 employs a Vcc threshold detector cir-
cuit which disables the intemal 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 9-1: SEQUENTIAL READ

9.0 PIN DESCRIPTIONS v
9.1 SDA Serial Address/Data Input/Qutput

This is a bidirectional 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, 1K 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.

9.2 SCL Serial Clock

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

9.3 wP

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 opera-
tions are not affected.

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

9.4 A0, A1, A2

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

xO>»

BUS ACTIVITY: CONTROL
MASTER BYTE

A

0>

"‘r_‘[ﬁrllllllllllllll
SDA LINE | I T A I N |

o] vo-H»

T T

A
BUS ACTIVITY: E DATAn

DATAN +1

————

DATAN +2 DATANn + X

x0>» 0Oz
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NOTES
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24AA01/02

24AA01/02 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.

24AA01/02 - /P

T— Package: P = Plastic DIP (300 mil Body), 8-lead

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

Temperature Blank = 0Cto+70°C
Range:
Device: 24AA01 1.8V, 1K CMOS Serial EEPROM

24AA01T 1.8V, 1K CMOS Serial EEPROM (Tape and Reel)
24AA02 1.8V, 2K CMOS Serial EEPROM
24AA02T 1.8V, 2K CMOS Serial EEPROM (Tape and Reel)

Sales and Support

Products supported by a preliminary Data Sheet may possibly 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’s Bulletin Board, via your local CompuServe number (CompuServe membership NOT required).

Please specify which device, revision of silicon and Data Sheet (include Literature #) you are using.
For latest version information and upgrade kits for Microchip Development Tools, please call 1-800-755-2345 or 1-602-786-7302.

DS21052D-page 3-10 © 1995 Microchip Technology Inc.
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MicrocHIP 24AA04/ 08

4K/8K 1.8V CMOS Serial EEPROMs

FEATURES PACKAGE TYPE
* Single supply with operation down to 1.8V DIP >
* Low power CMOS technology Ao 1 8] Vee
- 1 mA active current typical °\°°
- 10 pA standby current typical at 5.5V a1 02 g 7 dwp
- 3 pA standby current typical at 1.8V
. A2 3 6 SCL
¢ Organized as 2 or 4 blocks of 256 bytes . & H
(2x25'6x8)'or'(4x256x8) . ves [ 4 5[] spa
¢ Two wire serial interface bus, I?°C™ compatible
. Schmitt trigger, filtered inputs for noise suppres- 8-Lead 7
ston soic
« Output slope control to eliminate ground bounce Ao 1 8] Vee
« 100 kHz (1.8V) and 400 kHz (5V) compatibility ©
¢ Self-timed write cycle (including auto-erase) Al E: 2 § ’ :j we
* Page-write buffer for up to 16 bytes A2 Ii 3 5 6 _—_:‘ scL
¢ 2 ms typical write cycle time for page-write p:A
* Hardware write protect for entire memory vss[o] 4 5[] spa
¢ Can be operated as a serial ROM
¢ Factory programming (QTP) available 14-Lead \
« ESD protection > 4,000V soic  nc ! 14 [ ne
o 1D,000,000 ERASE/WRITE cycles guaranteed* A0 L_.'.: 2 13 [: vee
¢ Data retention > 40 years
3 12
« 8-pin DIP, 8-lead or 14-lead SOIC packages A1 O 8 B
* Available for extended temperature ranges Ne O] 4 § 11 [ Ne
-C ial: 0°C to +70°C 3
ommercial: 0°C to + A2 E:] 5 g 10 E:l scL
DESCRIPTION ves T8 o™ soa
The Microchip Technology Inc. 24AA04/08 is a 4K bit or NC ES 7 8 [:_-_-l NC
8K bit Electrically Erasable PROM. The device is orga-
nized as 2 or 4 blocks of 256 x 8 bit memory with a two
wire serial interface. Low voltage design permits oper- BLOCK DIAGRAM
ation down to 1.8 volts with standby and active currents we
of only 3 uA and 1 mA respectively. The 24AA04/08
also has a page-write capability for up to 16 bytes of
data. The 24AA04/08 is available in the standard 8-pin
DIP and both 8-lead and 14-lead surface mount SOIC Vo MEMORY
packages. CONTROL 3| CONTROL =, | | EEPROMARRAY
LoGIC LoGIC
I |£| PAGE LATCHES
~ A
SDA  SCL y
vee [
vss D" SENSE AMP
*Future: 10,000,000 E/W cycles guaranteed AW GONTROL

12C is a trademark of Philips Corporation

© 1995 Microchip Technology Inc. DS21053C-page 3-11



24AA04/08

1.0 ELECTRICAL CHARACTERISTICS
1.1 :© Maximum Ratings*

VCCo ittt ettt et 7.0V
All inputs and outputs w.rt. Vss ... -0.6V to VCC +1.0V
Storage temperature ...........c...co........ -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 >4 kV

*Notlce: 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.

PIN FUNCTION TABLE

TABLE 1-1:
Name Function }7
Vss Ground » )
SDA Serial Address/Data I/0
SCL Serial Clock
WP Write Protect Input
Vce +1.8V to 5.5V Power Supply
A0, A1, A2 No Internal Connection

TABLE 1-2: DC CHARACTERISTICS
Vce = +1.8Vto +5.5V
Commercial (C): Tamb =0°C to +70°C
Parameter Sym Min Typ Max | Units Conditions
WP, SCL and SDA pins:
High level input voltage VIH .7 Vce — _ \'
Low Level input voltage ViL — — | 3Vce \'
Hysteresis of Schmitt trigger VHYS .05 Vce — — V  |Note 1
inputs
Low level output voltage VoL _ _— .40 \' loL=3.0 mA, Vcc = 1.8V
Input leakage current I -10 — 10 PA | VIN=.1Vto Vcc
Output leakage current Lo -10 — 10 pA | Vout=.1Vto Vcc
Intemal capacitance CINT — — 10 pF |Vcc =5.0V (Note 1)
(all inputs/outputs) Tamb = 25°C, FcLK = 1 MHz
Operating current lcc WRITE — — 3 mA | Vcc = 5.5V, SCL =400 kHz
— .05 —_ mA |Vcc =18V, SCL= 100 kHz
lcc READ —_ — 1 mA |Vcc=5.5V, SCL =400 kHz
— .05 — mA |Vcc =18V, SCL= 100 kHz
Standby current Iccs —_ 100 pA |Vece =5.5V, SDA=SCL=Vcc
— 30 pA | Vce =3.0V, SDA=SCL=Vcc
— 3 — uA | Vce =1.8V, SDA=SCL=Vcc

FIGURE 1-1: BUSTIMING START/STOP

Note 1: This parameter is periodically sampled and not 100% tested.

SCL —————/

|~~~ THD:STA

TSU:STA=—t|

E

SDA

/

Tsu:sTO

|

STOP
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24AA04/08

TABLE 1-3:  AC CHARACTERISTICS

Standard Mode Vcha ::M%gfv
Parameter Symbol Units Remarks
Min Max Min Max
Clock frequency FcLk 0 100 0 400 | kHz
Clock high time THIGH 4000 — 600 — ns
Clock low time TLow 4700 — 1300 — ns
SDA and SCL rise time TR — 1000 — 300 ns [Noie 2
SDA and SCL fall time TF — 300 — 300 ns |Note 2
START condition hold time | THD:STA | 4000 — 600 — ns | After this period the first clock
pulse is generated
START condition setup Tsu:sTtA | 4700 — 600 — ns | Only relevant for repeated
time START condition
Data input hold time THD:DAT 0 — 0 — ns
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 1
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 2, CB <100 pF
min to VIiL max Cs
Input filter spike suppres- Tsp N/A N/A 0 50 ns [Note 3
sion (SDA and SCL pins)
Write cycle time TWR — 10 — 10 ms | Byte or Page mode

Note 1: 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.

Note 2: Not 100% tested. CB = total capacitance of one bus line in pF.

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

FIGURE 1-2: BUSTIMING DATA

| |- tiGH
tow
|

tsu:sTA |-
> tpsTa

SDA T g tg /
N

t
LUV - R P athp

tHpioaT

tBUF

out
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24AA04/08

2.0 FUNCTIONAL DESCRIPTION

The 24AA04/08 supports a bidirectional 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
24AA04/08 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 (see 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.

FIGURE 3-1: DATATRANSFER SEQUENCE

3.4  DataValid (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.

ON THE SERIAL BUS

(A) B) (D)

AN )

SCL

(D) © A

S S W/

~
T™

SDA ——\ /

——

START CONDITION AD%F;:‘ESS
ACKNOWLEDGE
VALID

N /]
—————
DATA ALLOWED

STOP
TO CHANGE CONDITION
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24AA04/08

4.0 BUS CHARACTERISTICS

41 Device Addressing and Operation

A control byte is the first byte received following the
start condition from the master device. The control
byte consists of a four bit control code, for the 24AA04/
08 this is set as 1010 binary for read and write opera-
tions. The next three bits of the control byte are the
block select bits (B2, B1, B0). B2 is a don't care for
both the 24AA04 and 24AA08