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Using Function Blocks 163 and 164 to write and read the Microchip MCP7940M 12C
Real-Time Clock/Calendar device

INTRODUCTION

This application note demonstrates the use of
Function Blocks 163 and 164 to write to, and read
from a 7bit addressable 12C slave devices. The
MCP7940M RTCC from Microchip is used in the-
se examples.

WRITE OPERATION
Function Block 163 is used for writing to the 12C
device. This FB can be configured for:

Mode 0: Complete Write message consisting of
START, CONTROL BYTE, up to 7 data
bytes, and STOP.

Mode 1: Partial Write message consisting of
START, CONTROL BYTE, and up to 7
data bytes.

Mode 2: Partial Write message consisting of up
to 7 data bytes.

Mode 3: Partial Write message consisting of up
to 7 data bytes and STOP

When using FB163 in mode 0 or 1 it is required to
enter into the FB’s configuration pop-up a 7-bit
slave address, which is 111 in the case of the
MCP7940M. For write messages containing from
1 to 7 data bytes use mode 0. To illustrate this
Figure 1 shows how the MCP7940M clock is ini-
tialized by writing values for SECONDS,
MINUTES and HOURS Figure 1 also indicates
the parameter setting for the 12C Write function
block FB163. Note that you must set the ST bit to
start the on-board crystal oscillator as indicated in
the message format shown in Figure 2.

WR_RTC
Type: BIT

WR_ADDR 12C WR
Type: BYTE Lo =i WR_STATUS
- Type: BYTE
BYTE —Eyte 1
SECOND SE S
- t t 1 +—{Bytz 2
Type: BYTE | BI'E%E’ . Parameter setting FB163
1 Ee Slave address: 111
Byte 4 4 Message mode: 0O
BYTE Byt nt: 4
MINUTE_SET yie count:
Type: BYTE | Byteto 4 Active: 1
~—BCD | Red rectangle
2 N indicates value
can be modified
HOUR =27 BYTE on-line.
Type: BYTEQ - |Byeto See Figure 2 for message format.
3

Figure 1. Function Block configuration to set SECONDS, MINUTES and HOURS.
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Figure 2. Message format to set SECONDS, MINUTES and HOURS.

READ OPERATION
Function Block 164 is used for reading from the
I2C device. This FB can be configured for:

Mode 0: Complete Read message consisting of
START, CONTROL BYTE, up to 7 data
bytes, and STOP.

Mode 1: Partial Read message consisting of
START, CONTROL BYTE, and up to 7
data bytes.

Mode 2: Partial Read message consisting of up
to 7 data bytes.

Mode 3: Partial Read message consisting of up
to 7 data bytes and STOP

When using FB164 in mode 0 or 1 it is required to
enter into the FB’s configuration pop-up a 7-bit
slave address, which is 111 in the case of the
MCP7940M. For read messages containing from
1 to 7 data bytes use mode 0. Read messages
containing more than 7 data bytes can be

configured using two or more FB164 blocks each
with its appropriate mode setting. FB164 can also

be combined with FB163 to facilitate composite
messages to/from 12C slaves. To illustrate this
Figure 3 shows how a random byte-read opera-
tion can be performed on the MCP7940M RTCC
to obtain the SECONDS, MINUTES and HOURS
data. The write FB (I2C WR) writes the RTCC
register address of the MCP7940M, in this case
address 0, to read from. The read block (I12C RD)
then acquires 3 bytes from the RTCC starting at
the register address set previously. These 3 data
bytes contain the SECONDS, MINUTES and
HOURS data together with some additional in-
formation. Figure 3 shows the logic blocks re-
quired to mask-out the additional information to
obtain the time information. It also contains func-
tion blocks to trigger a time-read operation every
320mSec.

You are referred to the Microchip data sheet for
the MCP7940M for details of the RTCC memory
map.

START_REA&D
Type: BIT .Mlq 12C WR

RD Status]

Flasher BIT - TEETIE
asner:
IE 5 Brel g — Slave address: 111
atus .
Type: BYTE Message mode: 1

Parameter setting FB163
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?D—’*Da'?ﬁe ZC RD Bytfe count: 1
Pe At Sts BYTE \_ Actiye:rr
fe AND "o BIN
p Bl 11 12
Byte 3
7! BYTE BYTE
. MINUTES
?20‘.-'”51: BYTE AND to BIN Type: BYTE
Parameter setting FB164 il 13 14
i:lave addresz: (1)11 Const BYTE BYTE BYTE
essage mode: 127 2o HOURS
AND Type: BYTE
Byte count: 3 H mEL MEE
Active: 1 Const BYTE = 15
63 See Figure 4 for message formats.

Figure 3. Read SECONDS, MINUTES and HOURS from RTCC.
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Message format FB163. Write (set) RTCC register address address
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Message format FB164. Read RTCC register0,1 and 2

Figure 4. Message format to read SECONDS, MINUTES and HOURS.

Figure 5 is a screenshot of VPS_P18 Trend View debug screen showing the real-time performance of the
RTCC.
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Figure 5. RTCC performance.

NOTE:

If you plan to use the MCP7940M RTCC it is advisable to consult Microchip Application note AN1365,
“RTCC Best Practices” (DS01365).
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