
 AN1414
Using HI-TECH C® Compiler to Interface 

RTCC Devices to 8-Bit PIC® MCUs
INTRODUCTION
Microchip’s RTCC product line represents a new and
unique way to add functionality like Real-Time Clock
and Calendar, EEPROM, RAM and Extended Unique
Identifier (EUI) to an application. With the small 8-pin
packages and I2C™ compatible interface, this device
gives the designer added system flexibility. This
application note covers details on interfacing RTCC
devices with 8-bit PIC® MCUs (PIC16F, PIC18F, etc.).
The PIC18 Explorer demo board (DM183032) with the
MCP79410 RTCC PICtail™ Plus daughter card
(AC164140) are used as hardware.

The RTCC product line can work up to 400 kHz speed
using I2C interface. The MSSP module, available on
many PIC microcontrollers, provides a very easy-to-
use interface for communicating with the MCP7941X
series devices. The biggest benefit of using the MSSP
module is that the signal timings are handled through
hardware rather than software. This allows the firm-

ware to continue executing while communication is
handled in the background. This also means that an
understanding of the timing specifications associated
with the I2C protocol is not required in order to use the
MCP7941X series devices in designs.

This application note is intended to serve as a refer-
ence for communicating with Microchip’s MCP7941X
series RTCC devices with the use of the MSSP module
featured on many PIC16 and PIC18 family of devices.

Figure 1 shows the hardware schematic for the inter-
face between Microchip’s MCP7941X series devices
and the PIC16F1937 PIC microcontroller. The sche-
matic shows the connections necessary between the
microcontroller and the RTCC device as tested, and
the software was written assuming these connections.

The SDA and SCL pins are open-drain terminals, and
therefore, require pull-up resistors to VCC (typically 10
kΩ for 100 kHz, and 2 kΩ for 400 kHz and 1 MHz). The
MFP of MCP7941X is also pulled up with a resistor
(10kΩ). This pin serves multiple functionality and its
various functions will be described later in this docu-
ment. Figure 1 shows typical hardware connections for
the MCP7941X family of RTCC with PIC MCUs.

FIGURE 1: SCHEMATIC
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Microchip Technology Inc.
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FIRMWARE DESCRIPTION
The purpose of the firmware is to facilitate the designer
while interfacing the MCP7941X family of devices with
an 8-bit PIC microcontroller. The firmware is written
using the HI-TECH C compiler. The developed driver
for MCP7941X is generic enough to be ported to 8-bit
PIC MCUs with little or no code change (provided the
PIC device has an on-chip MSSP module). The firm-
ware has multiple files organized as shown in Figure 2.

FIGURE 2: CODE EXAMPLE

I2C_Driver.C 
This source file includes low-level APIs to access the
MSSP of 8-bit PIC devices. It mainly includes the fol-
lowing functions:

• InitI2C: Initializes the MSSP module of the 
8-bit PIC device in I2C Master mode. It config-
ures speed of operation for I2C communication. 
The firmware is set to be used for 100 kHz I2C 
speed where the system clock of the 8-bit PIC 
device is assumed to be 10 MHz.

• CHECK_I2C_IDLE: It is required for the MSSP 
module to make sure that the I2C bus is idle 
before initiating any transactions or events. This 
API is a blocking function and returns only if the 
I2C bus is idle. It does not return any value.

• WRITE_I2C: This API writes a byte to the 
addressed slave I2C device connected to the 
MSSP module.

• READ_I2C: This API reads a byte from the 
addressed slave I2C device connected to the 
MSSP module.

• WriteI2CMultipleByte: This API allows 
writing multiple bytes to the addressed slave I2C 
device. This API should be used when a block 
write is to be performed.

• ReadI2CMultipleByte: This API allows read-
ing multiple bytes from the addressed slave I2C 
device. This API should be used when a block 
read is to be performed.

RTCC_Driver.C
This source file includes APIs required to access all
functionalities of MCP7941X. Details on each API are
provided in this document in the next section.

RTCC_PIC16_Main.C
This source file shows how to use provided APIs and
access MCP7941X.
DS01414A-page 2  2011 Microchip Technology Inc.
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ACCESSING MCP7941X 
FUNCTIONALITIES
It is assumed that the hardware is developed as shown
in Figure 1. The MCP7941X family of devices not only
have RTCC functionality but also include other features
like on-chip SRAM (64 Bytes), on-chip EEPROM (128
bytes) and unique ID as either 48 or 64 bits long.

Accessing RTCC Functionalities
There are two power sources for MCP7941X where
VCC is the default power source. MCP7941X has the
capability to maintain time-stamp even in the absence
of VCC. It is important to note that communication over
I2C with MCP7941X can be established only during the
presence of VCC. Hence, it is the responsibility of the
designer to make sure VCC is available to MCP7941X
before initiating any transactions over I2C bus. In other
words, when MCP7941X is powered from VBAT, neither
a read nor write operation can be performed to
MCP7941X.

INIT RTCC
This API initializes MCP7941X and configures it to start
the oscillator or RTCC. Refer to the MCP7941X data
sheet (DS22266) for more details on available options.
This API must have been called once before accessing
any functionality of RTCC. By default, I2C is configured
for 100 kHz speed where the system clock of the PIC
device is assumed to be 10 MHz. The default initializa-
tion code generates 1 Hz (non-calibrated) square wave
output on the MFP pin of MCP7941X. MCP7941X can
also be configured to generate an interrupt when either
a alarm0 or alarm1 event occurs. The polarity of the
interrupt is also configurable using the ALMxPOL bit. If
the end product is expected to remain in storage condi-
tion for an extended period of time before its actual
usage, then the ST bit (MSB of Seconds register) can
be cleared to stop the oscillator, which results in saving
battery charge.

SETTING DATE AND TIME IN MCP7941X
To ease the access of RTCC, a structure is imple-
mented to read/write time-stamp. The following user-
defined structures are created in driver files which are
useful to access time-stamp:

• RTCCTimeDate: This structure has members for 
both time and date as detailed below.
- Day
- Sec
- Min
- Hour
- Date
- Month
- Year

• RTCCTime: This structure has members for time 
only as detailed below.
- Sec
- Min
- Hour

• RTCCDate: This structure has members for date 
only as detailed below.
- Day
- Date
- Month
- Year

The following APIs are implemented to read or write
RTCC time-stamp. Each API follows a similar argu-
ment where a pointer to the structure is required to
pass while calling.

ReadRTCCTimeDate

This API can be called whenever time-stamp is to be
read. Since this API takes a pointer to the structure, it
automatically updates each member of the structure
with the updated time-stamp. This API updates time
and date.

WriteRTCCTimeDate

This API can be called whenever time-stamp is to be
updated. A pointer to the structure is passed while call-
ing this API. Each member of the structure should have
been updated prior to calling this API. This API will
update the time and date of MCP7941X.
 2011 Microchip Technology Inc. DS01414A-page 3



AN1414

ReadRTCCTime

This API function is similar to the ReadRTCCTimeDate
API except it reads only the time. Figure 3 shows the
waveform of the I2C bus when this API is called.

EXAMPLE 1: READING TIME FROM RTCC

FIGURE 3: READING TIME FROM RTCC (HOURS = 0X12, MINUTES = 0X39, SECONDS = 0X05)

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

RTCCTime Rtcctime;

void main(void)

{

InitRTCC();

ReadRTCCTime(&Rtcctime);

while(1)

{

//Other application tasks

}

}
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WriteRTCCTime

This API function is similar to the WriteRTCCTime-
Date API except it writes only the time. Figure 4 shows
the waveform of the I2C bus when this API is called.

EXAMPLE 2: WRITE TIME TO RTCC

FIGURE 4: WRITE TIME TO RTCC (HOURS = 0X12, MINUTES = 0X34, SECONDS = 0X56)

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

RTCCTime Rtcctime;

void main(void)

{

InitRTCC();

Rtcctime.Hour = 0x12;//Write 0x12 to hour register

Rtcctime.Min = 0x34;//Write 0x34 to minute register

Rtcctime.Sec = 0x56;//Write 0x56 to second register

WriteRTCCTime(&Rtcctime);

while(1)

{

//Other application tasks

}

}

 2011 Microchip Technology Inc. DS01414A-page 5
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ReadRTCCDate

This API function is similar to the ReadRTCCTime API
except it reads only the date. Figure 5 shows the wave-
form of the I2C bus when this API is called.

EXAMPLE 3: READ DATE FROM RTCC

FIGURE 5: READ DATE FROM RTCC (DAY = 0X01, DATE = 0X18, MONTH = 0X04, YEAR = 
0X11)

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

RTCCDate Rtccdate;

void main(void)

{

InitRTCC();

ReadRTCCDate(&Rtccdate);//Read Date from RTCC

while(1)

{

//Other application tasks

}

}

DS01414A-page 6  2011 Microchip Technology Inc.
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WriteRTCCDate

This API function is similar to the WriteRTCCTime API
except it reads only the date. Figure 6 shows the wave-
form of the I2C bus when this API is called.

EXAMPLE 4: WRITING DATE TO RTCC

FIGURE 6: WRITING DATE TO RTCC (DAY = 0X01, DATE = 0X18, MONTH = 0X04, YEAR = 
0X11)

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

RTCCDate Rtccdate;

void main(void)

{

InitRTCC();

//Write RTCC with date as Monday,18th April, 2011

Rtccdate.Day = 1;

Rtccdate.Date = 0x18;

Rtccdate.Month = 0x04;

Rtccdate.Year = 0x11;

WriteRTCCDate(&Rtccdate);

while(1)

{

//Other application tasks

}

}
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SETTING ALARM IN MCP7941X
MCP7941X has two alarms available which are user
configurable. Each alarm is named as ‘0’ and ‘1’. To
access either alarm, an “RTCCAlarm” structure is
defined. For each alarm, there is a separate read and
write API available.

• ReadRTCCAlarm0

• WriteRTCCAlarm0

• ReadRTCCAlarm1

• WriteRTCCAlarm1

• ReadRTCCAlarm0Flag

• ReadRTCCAlarm1Flag

It is important to note that when the current time-stamp
hits the pre-set value of either alarm0 or alarm1, the
respective flag is set, which must be cleared by host
firmware. To clear these flags, APIs are available which
can be called when the alarm event occurs.

Oscillator Requirement for MCP7941X
The accuracy of the time-keeping function heavily
relies on the accuracy of the clock source provided to
MCP7941X. MCP7941X has necessary circuits on-
chip by which an external crystal (32.768 kHz) can be
easily connected. It is recommended to observe the
temperature dependency of the crystal when accuracy
of the RTCC functionality is very important in an elec-
tronic product. The X1 pin of MCP7941X can be used
if an external clock source needs to be used. It is rec-
ommended to follow a careful PCB layout for the crystal
placement. The pin capacitance of X1 and X2 may be
required for consideration when higher accuracy from
MCP7941X is desired. A reference Gerber file for lay-
out is available from www.microchip.com.

Battery Back-Up in MCP7941X
A dedicated pin, VBAT, is provided to keep the time
function running even in the absence of VCC. A typical
CR2032 can be used as battery with MCP7941X. It is
important to note that I2C communication is not avail-
able when MCP7941X derives its power from the VBAT
pin. MCP7941X has the ability to store the time-stamp
of VCC failure and VCC restore. Two separate APIs are
provided to read VCC failure and restore time.

• ReadRTCCTimeStamp_VCC_Fail

• ReadRTCCTimeStamp_VCC_Restore

These time-stamps get overwritten on consecutive fail-
ure/restore events. The power-fail time-stamp registers
are cleared when the VBAT bit is cleared in software.

Calibrating MCP7941X
It is required to calibrate MCP7941X due to the
inaccuracy of the input clock source. More details on
calibration can be found in the MCP7941X data sheet
(DS22266). Two APIs are provided to access the
calibration registers of MCP7941X.

• ReadRTCC_Cal_Reg

• WriteRTCC_Cal_Reg

The “ReadRTCC_Cal_Reg” API reads the calibration
value loaded into the CALREG register.
“WriteRTCC_Cal_Reg” API write the desired value
into the CALREG register.

Multi-Function Pin (MFP) in MCP7941X
The MFP can be used to generate four different fre-
quencies of square wave. This MFP can also be used
to interrupt the PIC device when an alarm event occurs.
Figure 7 shows the square wave output on the MFP
pin.

FIGURE 7: OUTPUT ON MFP, NON-CALIBRATED 
DS01414A-page 8  2011 Microchip Technology Inc.
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Additional Useful Features of MCP7941X
MCP7941X comes with on-chip SRAM, EEPROM and
unique ID. If desired, the unique ID can be EUI-48™ or
EUI-64™. SRAM is a volatile memory and preserves its
data if VCC fails, provided power from the VBAT pin is
available.

Accessing SRAM in MCP7941X
Following are four basic APIs provided to access on-
chip SRAM of MCP7941X. The lower-level APIs take
care of appropriate addressing for I2C bus require-
ments when one of the following APIs is called.

ReadSRAMByte

A byte is read and returned when “ReadSRAMByte” is
called. The user needs to pass the desired SRAM
address while calling “ReadSRAMByte” API. Figure 8
shows the waveform of the I2C bus when this API is
called.

EXAMPLE 5: READ A BYTE FROM SRAM

FIGURE 8: READ A BYTE FROM SRAM (ADDRESS = 0X10, DATA = 0XAA)

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

void main(void)

{

unsigned char ReadVal = 0;

InitRTCC();

ReadVal = ReadSRAMByte(0x10);

while(1)

{

//Other application tasks

}

}
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WriteSRAMByte

A byte can be written when “WriteSRAMByte” is
called. The user needs to pass the desired SRAM
address and data while calling “WriteSRAMByte” API.
Figure 9 shows the waveform of the I2C bus when this
API is called.

EXAMPLE 6: WRITE A BYTE FROM SRAM

FIGURE 9: WRITE A BYTE FROM SRAM (ADDRESS = 0X10, DATA = 0XAA)

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

void main(void)

{

InitRTCC();

WriteSRAMByte(0x10,0xAA);

while(1)

{

//Other application tasks

}

}
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ReadSRAMBlock

There is no page in SRAM which is organized as 64 X
8 bits. If required, the entire block of 64 bytes of SRAM
can be read using “ReadSRAMBlock”. The user is
required to pass a pointer to an array where the size of
the array is required to be 64. This array is updated with
the read values. Figure 10 shows the waveform of the
I2C bus when this API is called.

EXAMPLE 7: READ A BLOCK FROM SRAM

FIGURE 10: READ A BLOCK (64 BYTES) FROM SRAM, FIRST 13 BYTES SHOWN

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

unsigned char Temp_Arr[64];

void main(void)

{

InitRTCC();

ReadSRAMBlock(&Temp_Arr[0]);

while(1)

{

//Other application tasks

}

}
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WriteSRAMBlock

The entire 64 bytes of SRAM can be written using
“WriteSRAMBlock” API. The user is required to pass
a pointer to an array where the size of the array is
required to be 64. Figure 11 shows the waveform of the
I2C bus when this API is called.

EXAMPLE 8: WRITE A BLOCK (64 BYTES) TO SRAM

FIGURE 11: WRITE A BLOCK (64 BYTES) TO SRAM, FIRST 15 BYTES SHOWN

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

unsigned char Temp_Arr[64];

void main(void)

{

InitRTCC();

WriteSRAMBlock(&Temp_Arr[0]);

while(1)

{

//Other application tasks

}

}

DS01414A-page 12  2011 Microchip Technology Inc.
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Accessing EEPROM in MCP7941X
MCP7941X has on-chip 1 Kbits of EEPROM organized
as 128 X 8 bits. Following are four basic APIs provided
to access EEPROM. The lower-level APIs take care of
the appropriate addressing for the I2C bus requirement
when one of the following APIs is called.

ReadEEPROMByte

A byte of EEPROM can be read using “ReadEEPROM-
Byte” API. The user needs to pass the desired
EEPROM address while calling “ReadEEPROMByte”
API. Figure 12 shows the waveform of the I2C bus
when this API is called.

EXAMPLE 9: READING A BYTE FROM EEPROM

FIGURE 12: READ A BYTE FROM EEPORM: ADDRESS = 0X10

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF & IESO_OFF &

FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

void main(void)

{

unsigned char ReadVal = 0;

InitRTCC();

//Read EEPROM address 0x10 and store the read value to “ReadVal”

ReadVal = ReadEEPROMByte(0x10);

while(1)

{

//Other application tasks

}

}
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WriteEEPROMByte

A byte can be written when “WriteEEPROMByte” is
called. The user needs to pass the desired EEPROM
address and data while calling “WriteEEPROMByte”
API. Figure 13A shows the waveform of the I2C bus
when this API is called. This API does not check

whether EEPROM is idle or not. If a consecutive write
is required using this API, then EEPROMBusy API must
be called between two calls of WriteEEPROMByte.
Figure 13B shows the waveform of the I2C bus when
EEPROMBusy API is called.

EXAMPLE 10: WRITE A BYTE TO EEPROM

FIGURE 13A: WRITE A BYTE TO EEPROM: ADDRESS = 0X10, DATA = 0X55

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

void main(void)

{

InitRTCC();

//Write 0x55 to EEPROM address 0x10

WriteEEPROMByte(0x10,0x55);

while(1)

{

//Other application tasks

}

}

DS01414A-page 14  2011 Microchip Technology Inc.
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FIGURE 13B: POLLING FOR ACKNOWLEDGEMENT FROM EEPROM
 2011 Microchip Technology Inc. DS01414A-page 15
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ReadEEPROMPage

The entire 128 bytes of EEPROM is divided into pages
and each page has 8 bytes. “ReadEEPROMPage” API
can be used to read the entire page of the EEPROM.

The user is required to pass a pointer to an array capa-
ble of holding 8 members with the starting address of a
read operation. Figure 14 shows the waveform of the
I2C bus when this API is called.

EXAMPLE 11: READ A PAGE FROM EEPROM

FIGURE 14: READ A PAGE FROM EEPROM (STARTING ADDRESS = 0X00)

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

unsigned char ReadBuf[8];

void main(void)

{

InitRTCC();

//Read a page from EEPROM starting from address 0x00

ReadEEPROMPage(&ReadBuf[0],0x00);

while(1)

{

//Other application tasks

}

}

DS01414A-page 16  2011 Microchip Technology Inc.
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ReadEEPROMArray

The entire 128 bytes of EEPROM can be read in a sin-
gle operation using “ReadEEPROMArray”. The user is
required to pass three different arguments while calling
this API. The user is required to pass a pointer to an

array capable of holding required read values with the
starting address for read operation and the number of
values to be read. Figure 15 shows the waveform of the
I2C bus when this API is called.

EXAMPLE 12: SEQUENTIAL READ FROM EEPROM

FIGURE 15: SEQUENTIAL READ FROM EEPROM (STARTING ADDRESS = 0X11, NUMBER OF 
BYTES = 12)

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

unsigned char ReadBuf[12];

void main(void)

{

InitRTCC();

//Read 12 bytes from EEPROM starting from address 0x11

ReadEEPROMArray(&ReadBuf[0],0x11,12);

while(1)

{

//Other application tasks

}

}
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WriteEEPROMPage

Since the entire 128 bytes of EEPROM is divided into
pages, in a single operation a maximum of 8 bytes can
be written. The user is required to pass a pointer to an
array capable of holding 8 values and, as a second
argument to this API, the address value is passed from
where EEPROM will be written. It is the firmware’s
responsibility to pass the second argument carefully or
data may be overwritten because when the page

boundary is crossed, the internal address counter rolls
over to the beginning of the page. If this API is used to
write more than 8 bytes consecutively, then it is
required to make sure that the internal write operation
is completed. This is done using “EEPROMBusy” API.
EEPROMBusy API returns ‘0’ if EEPROM is ready for
the next operation, otherwise ‘1’. Figure 16 shows the
waveform of the I2C bus when WriteEEPROMPage
API is called.

EXAMPLE 13: WRITING A PAGE TO EEPROM

FIGURE 16: WRITING A PAGE TO EEPROM (STARTING ADDRESS = 0X00 WITH DATA AS 
0X00, 0X01, 0X02, 0X03, 0X04, 0X05, 0X06, 0X07)

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

unsigned char WriteBuf[8];

void main(void)

{

InitRTCC();

//Write a page to EEPROM starting from address 0x00

WriteEEPROMPage(&WriteBuf[0],0x00);

while(1)

{

//Other application tasks

}

}
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Accessing Unique ID in MCP7941X
MCP7941X provides 8 bytes of nonvolatile memory,
which is part of the EEPROM, as well as additional
memory. If required, these 8 bytes can be EUI-48 or
EUI-64 to serve as MAC addresses of the product.
Alternatively, it can also be used as a unique serial
number for the product. The unique ID locations can be
read similar to EEPROM. However, to avoid spurious
writes to the unique ID locations, it must be unlocked
before performing a write operation. Two APIs are
provided to access unique ID locations.

WriteUniqueID

This API takes care of unlocking the sequence so the
user is required to pass a pointer to an array capable of
holding 8 values. The array should contain the required
numbers stored prior to calling this API. Figure 17
shows the waveform of the I2C bus when this API is
called.

EXAMPLE 14: WRITING TO UNIQUE ID LOCATIONS

FIGURE 17: WRITING TO UNIQUE ID LOCATIONS

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

unsigned char WriteBuf[8];

void main(void)

{

InitRTCC();

//Write Unique ID locations

WriteUniqueID(&WriteBuf[0]);

while(1)

{

//Other application tasks

}

}
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ReadUniqueID

This API reads unique ID locations and the user is
required to pass a pointer to an array capable of hold-
ing 8 values. Figure 18 shows the waveform of the I2C
bus when this API is called.

EXAMPLE 15: READING FROM UNIQUE ID LOCATIONS

FIGURE 18: READING FROM UNIQUE ID LOCATIONS

#include<htc.h>

#include "RTCC_Driver.h"

__CONFIG(FOSC_HS & WDTE_OFF & PWRTE_OFF & MCLRE_ON & CP_OFF & CPD_OFF & BOREN_OFF &
IESO_OFF & FCMEN_OFF);

__CONFIG(VCAPEN_OFF & PLLEN_OFF & LVP_OFF);

unsigned char ReadBuf[8];

void main(void)

{

InitRTCC();

//Read Unique ID locations

ReadUniqueID(&ReadBuf[0]);

while(1)

{

//Other application tasks

}

}

DS01414A-page 20  2011 Microchip Technology Inc.



AN1414
PORTING THE FIRMWARE TO OTHER 
PIC16/PIC18 FAMILY OF PIC DEVICES
The firmware available with this application should
work out of the box if the PIC18 Explorer demo board,
with PIC16F1937 PIM and MCP79410 RTCC PICtail
Plus daughter card, is used as the hardware. The firm-
ware is written in ‘C’ language for ease of portability.
The same firmware can be recompiled for other PIC16/
PIC18 devices with little or no change in the firmware.
It may be required to change the SSPADD value if the
desired I2C clock rate is not 100 kHz, or the system
clock to PIC16 is not 10 MHz. Refer to the MSSP mod-
ule section in the respective PIC16/PIC18 data sheet to
determine what value should be loaded into the
SSPADD register for communicating with MCP7941X.
It may be required to change the Configuration register
settings done for PIC devices to meet the target appli-
cation and/or hardware requirement. The firmware is
also made available in MPLAB® X, which is a new IDE
platform from Microchip.
 2011 Microchip Technology Inc. DS01414A-page 21
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CONCLUSION
MCP7941X is a feature-rich Real-Time Clock Calen-
dar. This application note presents how to use Micro-
chip’s I2C RTCC, MCP79410. This application note is
written around the PIC18 Explorer demo board and
RTCC PICtail Plus daughter card. The firmware is
generic and may be optimized for code size or speed,
as required by the application.

ADDITIONAL RECOMMENDED 
READING
• MCP7941X Data Sheet (DS22266)
• AN1365, Recommended Usage of Microchip 

Serial RTCC Devices (DS01365)
• TB3065, Enabling Intelligent Automation Using 

the MCP7941X I2C™ RTCC (DS93065)

APPENDIX A: REVISION HISTORY

Revision A (11/2011)
Initial Release.
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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, implicitly or otherwise, under any Microchip
intellectual property rights.
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