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INTRODUCTION

This technical brief describes how the Microchip
MCP7941X family of 1°C™ Real-Time Clock/Calendar
(RTCC) devices enable intelligent automation without
additional component count. The MCP7941X family
enables these enhancements by offering a unique set of
features built onto the same silicon.

Microchip provides application notes and device drivers
for many of the products available. Additional
information on the RTCC devices can be found at
www.microchip.com/rtcc.

Note: It is recommended that the MCP7941X
product data sheet (DS22266) is read
along with the Best Practices document
(DS01365) to avoid common pitfalls when
designing with RTCC devices.

No source code is included with this technical brief, as it
is intended as a general reference design that can be
used as a starting point for a number of specific system
designs.

RTCC FEATURES

The MCP7941X family is a new family of RTCC devices
from Microchip that are designed with a unique set of
features. The feature set was chosen to offer a
selection of building blocks that are useful to an
embedded system:

* Real-Time Clock/Calendar — battery-backed
during power-fail

» On-chip digital trimming/calibration — can be used
to trim crystal inaccuracies over temperature

» 64 bytes of separate SRAM — battery-backed
during power-fail and separate from the RTCC
registers

» 1 Kbit standard

* 64-bit unique ID that can be user factory-
programmed with a unique value

» Power-fail time-stamp — records important power-
fail events for later analysis

 Industry standard pinout and packages

The features listed above are commonly not available
in an embedded MCU due to hardware and process
limitations. By offering all the features in a single 8-pin
device, Microchip has created a unique device that not
only fills the missing blocks in a current system, but
offers future expansion.
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CASE STUDY - INDUSTRIAL
REFRIGERATION

In this case study we will look at a typical industrial
refrigeration control and how the MCP7941X can
enable advanced features without adding additional
component count and current consumption. Let's
assume that the existing system includes an MCU,
EEPROM for parameter storage, and some type of
display. The upgraded system needs to support the
following upgrades:

* Reduce the current consumption

» Enable the unit for network connectivity

» Support additional Defrost/Cool modes at set
times

» Monitor the main supply and analyze the outage
time

» Maintain the state machine of the MCU in
nonvolatile memory for system recovery

A block diagram of the system is shown in Figure 1,
with additional sensors that may be used in a typical
system.

FIGURE 1: BLOCK DIAGRAM
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By using the MCP7941X the user can enable the
requirements listed above by using the following
features of the RTCC:

* Reduce the current consumption: By using the
available MFP pin on the RTCC, the main MCU
can be placed into a deep Power-down mode.
The RTCC can be configured to generate an IRQ
either periodically or on an alarm condition. Addi-
tional hardware can be implemented to physically
switch the main power bus off. In that case, the
RTCC will continue to operate from the backup
battery and can restore the main power when an
alarm is generated.

« Enable the unit for network connectivity: The
MCP7941X features an additional 64 bits (8 bytes)
of unique ID implemented as EEPROM. The ID
can be programmed from the factory with either a
globally unique IEEE EUI-48™ or EUI-64™ serial
number. In addition, custom programing is also
available. These factory-programmed, globally
unique ID codes, mean that the MCU does not
need to be serialized. This is often a problem with
MCUs that do not have on-board EEPROM. To
ensure reliable operation, the unique ID is
protected by an unlock sequence to prevent
accidental erasure by errant code.

e Support additional Defrost/Cool modes at set
times: With the programmable alarms that are
available on the RTCC, two separate alarm
conditions can be set. The alarm can match on
every minute through to a single match at any
time in the future. Separate interrupt flags are
available to quickly determine which alarm
caused the interrupt.

* Monitor the main supply and analyze the
outage time: With the on-board Vcc to VBAT
switchover, the MCP7941X offers power-fail time-
stamp registers that record the time when the
power fails and also the time that power is
restored. By using these separate time-stamps,
the system can determine the time the refrigera-
tion unit was not operating and flag the user or
send a network message alerting to that fact.

* Maintain the state machine of the MCU in
nonvolatile memory for system recovery: The
RTCC also implements 64 bytes of separate
SRAM that is not shared with the RTCC registers.
This memory is also retained provided the backup
battery supply is available. As this is a SRAM,
there are no write cycle times and an unlimited
number of writes are possible. This is ideal to
store the state machine of the MCU and can be
updated as often as necessary. Upon restarting
the MCU, the state machine can be read and
operation continued.

CONCLUSION

This document describes some of the unique features
of the MCP7941X family of RTCC devices and shows
how they can be used to implement an enhanced
embedded system. The MCP7941X is an ideal
companion to low-power MCUs and offers a way to add
additional features without increasing the component
count.
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NOTES:
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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 provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

=—1S0/TS 16949:2002 —

Trademarks

The Microchip name and logo, the Microchip logo, dsPIC,
KEELOQ, KEELOQ logo, MPLAB, PIC, PICmicro, PICSTART,
PIC32 logo, fPIC and UNI/O are registered trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries.

FilterLab, Hampshire, HI-TECH C, Linear Active Thermistor,
MXDEYV, MXLAB, SEEVAL and The Embedded Control
Solutions Company are registered trademarks of Microchip
Technology Incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, CodeGuard,
dsPICDEM, dsPICDEM.net, dsPICworks, dsSPEAK, ECAN,
ECONOMONITOR, FanSense, HI-TIDE, In-Circuit Serial
Programming, ICSP, Mindi, MiWi, MPASM, MPLAB Certified
logo, MPLIB, MPLINK, mTouch, Omniscient Code
Generation, PICC, PICC-18, PICDEM, PICDEM.net, PICkit,
PICtail, REAL ICE, rfLAB, Select Mode, Total Endurance,
TSHARC, UniWinDriver, WiperLock and ZENA are
trademarks of Microchip Technology Incorporated in the
U.S.A. and other countries.

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.

© 2010, Microchip Technology Incorporated, Printed in the
U.S.A,, All Rights Reserved.
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Microchip received ISO/TS-16949:2002 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, 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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