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8K and 16K Microwire EEPROM Enhancements
INTRODUCTION

The purpose of this document is to inform current or
potential customers about changes made to
Microchip’s Microwire product line. More specifically,
this document will focus on the 8K and 16K devices
and any changes or improvements that have been
made on the new devices. For the most part, the new
devices were designed as “drop-in” replacements for
the older devices. However, some changes to this
product line have been made to expand the Microwire
Family and introduce new products and packaging
options. In addition to points listed here, we
recommend that your design engineer or design team
review the respective data sheets, as they have been
updated to represent new devices listed here.

There are seven major areas we will talk about.

• Nominal VCC Detect
• Write Cycle Initiation

• Ready/Busy Operations
• Organization
• Program Enable

• Noise Immunity
• New Packaging Options

Each of these topics are covered individually in this
application note under the section heading of the same
name as shown above.

Table 1 below will categorize the new and old devices,
into groups according to functionality.

FIGURE 1: RECOMMENDED 
MIGRATION PATHS

NOMINAL VCC DETECT

All of the Group 1 original devices whether ‘AA’, ‘LC’ or
‘C’ had a nominal voltage detect at ~1.5V. Nominal
voltage detect for the new ‘C’ devices (Groups 3 and 5)
have changed. The new ‘C’ devices (Groups 4 and 5)
have added a voltage detect of ~3.8V to make these
devices compatible with the smaller density 1K, 2K and
4K devices. This added feature provides extra
protection during power-up and power-down periods
when runaway processors can erroneously write to the
EEPROM.

Because of this change in nominal voltage detect,
applications that used Group 1 ‘C’ devices, and have a
requirement to operate below 4.5V, should be
converted to Group 4 ‘LC’ devices.

TABLE 2: NOMINAL VCC DETECT 
DIFFERENCES

TABLE 1: FUNCTIONAL GROUPING

Group Devices

1 (Original) 93AA76, 93LC76, 93C76
93AA86, 93LC86, 93C86

2 (New) 93AA76A/B, 93LC76A/B
93AA86A/B, 93LC86A/B

3 (New) 93C76A/B
93C86A/B

4 (New) 93AA76C, 93LC76C
93AA86C, 93LC86C

5 (New) 93C76C
93C86C
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Old Part 
Number

Old Spec.
(Typical)

New Part 
Number

New Spec.
(Typical)

93CX6 1.5V 93CX6C 3.8V

93LCX6B 1.5V 93AAX6B 1.5V

93LCX6B 1.5V 93LCX6B 1.5V

X = 7 or 8

93AAX6

93LCX6

93CX6

93AAX6C

93LCX6C

93CX6C

X = 7 or 8
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WRITE CYCLE INITIATION

Write cycle initialization has not changed on the new
8K and 16K devices. All devices initialize the write
cycle on the rising edge of clock after the last data bit.
Some of the lower density devices require a CS toggle
in order to initiate the write cycle, but not on the 8K and
16K devices.

READY/BUSY OPERATIONS

Ready/Busy operations have not changed either.
However, it is important to note that CS must be toggled
(H-L-H) after the write cycle has been initiated and
before the write cycle is complete in order to see
transitions on the DO pin. If the CS pin has been
toggled and the write cycle has been completed, the
DO line will remain in the Ready (Logic ‘1’) state until a
valid Start command is given, at which point Ready/
Busy operations have been reset. Ready/Busy
operations are illustrated in Figure 2.

FIGURE 2: WRITE TIMING

ORGANIZATION

One of the biggest enhancements to the Microwire line
for the 8K and 16K devices is the addition of dedicated
8-bit or 16-bit word organization. These devices are
available only in the new 6-lead SOT-23 package and
are represented by Groups 2 and 3 in Table 1. ‘A’
designated devices have a 8-bit dedicated word and ‘B’
designated devices have a 16-bit dedicated word. In
addition to the ORG pin, the PE (Program Enable) pin
has been eliminated and PE functions will be “don’t
care” for these devices.

PROGRAM ENABLE

The PE pin functionality has changed from the old
devices to the new devices. On the older devices if PE
was brought low at any time during a write command
then that write was disabled. On the new devices the
PE pin is sampled at the rising edge of clock on the last
data bit. If the PE pin is low at that point the write will be
disabled, if the PE pin is high at that point the write
cycle will initiate.
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NOISE IMMUNITY

Circuitry has been implemented on the new 8K and
16K devices to improve noise spike rejection. One
circuit has been added to each input for CS, DI and
CLK. 

NEW PACKAGING OPTIONS

For the first time, Microchip has introduced the
Microwire Family available in a new 6-lead SOT-23
package that will allow for the smallest footprint
available. In order to do this, the ORG pin operations
and PE pin operations have been removed so the
devices are available in only dedicated 8-bit ‘A’ or 16-bit
‘B’ versions. These devices are represented in Groups
2 and 3 in Table 1.
 2004 Microchip Technology Inc. DS00903A-page 3
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Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.

• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our 
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip's Data 
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
Information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
No representation or warranty is given and no liability is
assumed by Microchip Technology Incorporated with respect
to the accuracy or use of such information, or infringement of
patents or other intellectual property rights arising from such
use or otherwise. Use of Microchip’s products as critical
components in life support systems is not authorized except
with express written approval by Microchip. No licenses are
conveyed, implicitly or otherwise, under any intellectual
property rights.
 2004 Microchip Technology Inc.
Trademarks

The Microchip name and logo, the Microchip logo, Accuron, 
dsPIC, KEELOQ, MPLAB, PIC, PICmicro, PICSTART, 
PRO MATE and PowerSmart are registered trademarks of 
Microchip Technology Incorporated in the U.S.A. and other 
countries.

AmpLab, FilterLab, microID, MXDEV, MXLAB, PICMASTER, 
SEEVAL, SmartShunt and The Embedded Control Solutions 
Company are registered trademarks of Microchip Technology 
Incorporated in the U.S.A.

Application Maestro, dsPICDEM, dsPICDEM.net, 
dsPICworks, ECAN, ECONOMONITOR, FanSense, 
FlexROM, fuzzyLAB, In-Circuit Serial Programming, ICSP, 
ICEPIC, microPort, Migratable Memory, MPASM, MPLIB, 
MPLINK, MPSIM, PICkit, PICDEM, PICDEM.net, PICtail, 
PowerCal, PowerInfo, PowerMate, PowerTool, rfLAB, rfPIC, 
Select Mode, SmartSensor, SmartTel and Total Endurance 
are trademarks of Microchip Technology Incorporated in the 
U.S.A. and other countries.

Serialized Quick Turn Programming (SQTP) is a service mark 
of Microchip Technology Incorporated in the U.S.A.

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

© 2004, Microchip Technology Incorporated, Printed in the 
U.S.A., All Rights Reserved.
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Microchip received ISO/TS-16949:2002 quality system certification for 
its worldwide headquarters, design and wafer fabrication facilities in 
Chandler and Tempe, Arizona and Mountain View, California in October 
2003. The Company’s quality system processes and procedures are for 
its PICmicro® 8-bit MCUs, KEELOQ® code hopping devices, Serial 
EEPROMs, microperipherals, nonvolatile memory and analog 
products. In addition, Microchip’s quality system for the design and 
manufacture of development systems is ISO 9001:2000 certified.
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