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Real-Time Clock (RTC_A)

NOTE: This chapter is an excerpt from the MSP430x5xx and MSP430x6xx Family User's Guide.
The latest version of the full user's guide is available from http://www.ti.com/lit/pdf/slau208.

The Real-Time Clock (RTC_A) module provides clock counters with a calendar, a flexible programmable
alarm, and calibration. This chapter describes the RTC_A module.
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1.1

RTC_A Introduction

The RTC_A module provides a real-time clock and calendar function that can also be configured as a
general-purpose counter.

RTC_A features include:

Configurable for real-time clock with calendar function or general-purpose counter

Provides seconds, minutes, hours, day of week, day of month, month, and year in real-time clock with
calendar function

Interrupt capability

Selectable BCD or binary format in real-time clock mode
Programmable alarms in real-time clock mode

Calibration logic for time offset correction in real-time clock mode

The RTC_A block diagram is shown in Figure 1-1.

NOTE: Real-time clock initialization

Most RTC_A module registers have no initial condition. These registers must be configured
by user software before use.
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1.2

1.2.1

1.2.2

RTC_A Operation

The RTC_A module can be configured as a real-time clock with calendar function (calendar mode) or as a
32-bit general purpose counter (counter mode) with the RTCMODE bit.

Counter Mode

Counter mode is selected when RTCMODE is reset. In this mode, a 32-bit counter is provided that is
directly accessible by software. Switching from calendar mode to counter mode resets the count value
(RTCNT1, RTCNT2, RTCNT3, RTCNT4), as well as the prescale counters (RTOPS, RT1PS).

The clock to increment the counter can be sourced from ACLK, SMCLK, or prescaled versions of ACLK or
SMCLK. Prescaled versions of ACLK or SMCLK are sourced from the prescale dividers (RTOPS and
RT1PS). RTOPS and RT1PS output /2, /4, /8, 16, /32, /64, /128, and /256 versions of ACLK and SMCLK,
respectively. The output of RTOPS can be cascaded with RT1PS. The cascaded output can be used as a
clock source input to the 32-bit counter.

Four individual 8-bit counters are cascaded to provide the 32-bit counter. This provides 8-bit, 16-bit, 24-bit,
or 32-hit overflow intervals of the counter clock. The RTCTEV bits select the respective trigger event. An
RTCTEV event can trigger an interrupt by setting the RTCTEVIE bit. Each counter, RTCNTL1 through
RTCNT4, is individually accessible and may be written to.

RTOPS and RT1PS can be configured as two 8-bit counters or cascaded into a single 16-bit counter.
RTOPS and RT1PS can be halted on an individual basis by setting their respective RTOPSHOLD and
RT1PSHOLD bits. When RTOPS is cascaded with RT1PS, setting RTOPSHOLD causes both RTOPS and
RT1PS to be halted. The 32-bit counter can be halted several ways depending on the configuration. If the
32-bit counter is sourced directly from ACLK or SMCLK, it can be halted by setting RTCHOLD. If it is
sourced from the output of RT1PS, it can be halted by setting RTIPSHOLD or RTCHOLD. Finally, if it is
sourced from the cascaded outputs of RTOPS and RT1PS, it can be halted by setting RTOPSHOLD,
RT1PSHOLD, or RTCHOLD.

NOTE: Accessing the RTCNT1, RTCNT2, RTCNT3, RTCNT4, RTOPS, RT1PS registers

When the counter clock is asynchronous to the CPU clock, any read from any RTCNT1,
RTCNT2, RTCNT3, RTCNT4, RTOPS, or RT1PS register should occur while the counter is
not operating. Otherwise, the results may be unpredictable. Alternatively, the counter may be
read multiple times while operating, and a majority vote taken in software to determine the
correct reading. Any write to these registers takes effect immediately.

Calendar Mode

Calendar mode is selected when RTCMODE is set. In calendar mode, the RTC_A module provides
seconds, minutes, hours, day of week, day of month, month, and year in selectable BCD or hexadecimal
format. The calendar includes a leap-year algorithm that considers all years evenly divisible by four as
leap years. This algorithm is accurate from the year 1901 through 2099.

1.2.2.1 Real-Time Clock and Prescale Dividers

The prescale dividers, RTOPS and RT1PS, are automatically configured to provide a 1-s clock interval for
the RTC_A. RTOPS is sourced from ACLK. ACLK must be set to 32768 Hz (nominal) for proper RTC_A
calendar operation. RT1PS is cascaded with the output ACLK/256 of RTOPS. The RTC_A is sourced with
the /128 output of RT1PS, thereby providing the required 1-s interval. Switching from counter to calendar
mode clears the seconds, minutes, hours, day-of-week, and year counts and sets day-of-month and
month counts to 1. In addition, RTOPS and RT1PS are cleared.

When RTCBCD = 1, BCD format is selected for the calendar registers. The format must be selected
before the time is set. Changing the state of RTCBCD clears the seconds, minutes, hours, day-of-week,
and year counts and sets day-of-month and month counts to 1. In addition, RTOPS and RT1PS are
cleared.
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In calendar mode, the RTOSSEL, RT1SSEL, RTOPSDIV, RT1PSDIV, RTOPSHOLD, RT1PSHOLD, and
RTCSSEL bits are don't care. Setting RTCHOLD halts the real-time counters and prescale counters,
RTOPS and RT1PS.

1.2.2.2 Real-Time Clock Alarm Function

The RTC_A module provides for a flexible alarm system. There is a single user-programmable alarm that
can be programmed based on the settings contained in the alarm registers for minutes, hours, day of
week, and day of month. The user-programmable alarm function is only available in the calendar mode of
operation.

Each alarm register contains an alarm enable (AE) bit that can be used to enable the respective alarm
register. By setting AE bits of the various alarm registers, a variety of alarm events can be generated.

Example 1: A user wishes to set an alarm every hour at 15 minutes past the hour; that is, at 00:15:00,
01:15:00, 02:15:00, and so on. This is possible by setting RTCAMIN to 15. By setting the AE bit of the
RTCAMIN and clearing all other AE bits of the alarm registers, the alarm is enabled. When enabled,
the AF is set when the count transitions from 00:14:59 to 00:15:00, 01:14:59 to 01:15:00, 02:14:59 to
02:15:00, etc.

Example 2: A user wishes to set an alarm every day at 04:00:00. This is possible by setting
RTCAHOUR to 4. By setting the AE bit of the RTCHOUR and clearing all other AE bits of the alarm
registers, the alarm is enabled. When enabled, the AF is set when the count transitions from 03:59:59
to 04:00:00.

Example 3: A user wishes to set an alarm for 06:30:00. RTCAHOUR would be set to 6 and RTCAMIN
would be set to 30. By setting the AE bits of RTCAHOUR and RTCAMIN, the alarm is enabled. Once
enabled, the AF is set when the the time count transitions from 06:29:59 to 06:30:00. In this case, the
alarm event occurs every day at 06:30:00.

Example 4: A user wishes to set an alarm every Tuesday at 06:30:00. RTCADOW would be set to 2,
RTCAHOUR would be set to 6 and RTCAMIN would be set to 30. By setting the AE bits of
RTCADOW, RTCAHOUR and RTCAMIN, the alarm is enabled. Once enabled, the AF is set when the
the time count transitions from 06:29:59 to 06:30:00 and the RTCDOW transitions from 1 to 2.

Example 5: A user wishes to set an alarm the fifth day of each month at 06:30:00. RTCADAY would be
set to 5, RTCAHOUR would be set to 6 and RTCAMIN would be set to 30. By setting the AE bits of
RTCADAY, RTCAHOUR and RTCAMIN, the alarm is enabled. Once enabled, the AF is set when the
the time count transitions from 06:29:59 to 06:30:00 and the RTCDAY equals 5.

NOTE: Invalid alarm settings

Invalid alarm settings are not checked via hardware. It is the user's responsibility to ensure
that valid alarm settings are entered.

NOTE: Invalid time and date values

Writing of invalid date and/or time information or data values outside the legal ranges
specified in the RTCSEC, RTCMIN, RTCHOUR, RTCDAY, RTCDOW, RTCYEARH,
RTCYEARL, RTCAMIN, RTCAHOUR, RTCADAY, and RTCADOW registers can result in
unpredictable behavior.

NOTE: Setting the alarm

To prevent potential erroneous alarm conditions from occurring, the alarms should be
disabled by clearing the RTCAIE, RTCAIFG, and AE bits prior to writing new time values to
the RTC time registers.

1.2.2.3 Reading or Writing Real-Time Clock Registers in Calendar Mode

Because the system clock may be asynchronous to the RTC_A clock source, special care must be taken
when accessing the real-time clock registers.
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In calendar mode, the real-time clock registers are updated once per second. To prevent reading any real-
time clock register at the time of an update, which could result in an invalid time being read, a keepout
window is provided. The keepout window is centered approximately -128/32768 s around the update
transition. The read-only RTCRDY bit is reset during the keepout window period and set outside the
keepout the window period. Any read of the clock registers while RTCRDY is reset is considered to be
potentially invalid, and the time read should be ignored.

An easy way to safely read the real-time clock registers is to use the RTCRDYIFG interrupt flag. Setting
RTCRDYIE enables the RTCRDYIFG interrupt. Once enabled, an interrupt is generated based on the
rising edge of the RTCRDY bit, causing the RTCRDYIFG to be set. At this point, the application has
nearly a complete second to safely read any or all of the real-time clock registers. This synchronization
process prevents reading the time value during transition. The RTCRDYIFG flag is reset automatically
when the interrupt is serviced, or can be reset with software.

In counter mode, the RTCRDY bit remains reset. RTCRDYIE is a don't care and RTCRDYIFG remains
reset.

NOTE: Reading or writing real-time clock registers

When the counter clock is asynchronous to the CPU clock, any read from any RTCSEC,
RTCMIN, RTCHOUR, RTCDOW, RTCDAY, RTCMON, RTCYEARL, or RTCYEARH register
while the RTCRDY is reset may result in invalid data being read. To safely read the counting
registers, either polling of the RTCRDY bit or the synchronization procedure previously
described can be used. Alternatively, the counter register can be read multiple times while
operating, and a majority vote taken in software to determine the correct reading. Reading
the RTOPS and RT1PS can only be handled by reading the registers multiple times and a
majority vote taken in software to determine the correct reading.

Any write to any counting register takes effect immediately. However, the clock is stopped
during the write. In addition, RTOPS and RT1PS registers are reset. This could result in
losing up to 1 s during a write. Writing of data outside the legal ranges or invalid time stamp
combinations results in unpredictable behavior.

1.2.3 Real-Time Clock Interrupts
The RTC_A module has five interrupt sources available, each with independent enables and flags.

1.2.3.1 Real-Time Clock Interrupts in Calendar Mode

In calendar mode, five sources for interrupts are available, namely RTOPSIFG, RT1PSIFG, RTCRDYIFG,
RTCTEVIFG, and RTCAIFG. These flags are prioritized and combined to source a single interrupt vector.
The interrupt vector register (RTCIV) is used to determine which flag requested an interrupt.

The highest-priority enabled interrupt generates a number in the RTCIV register (see register description).
This number can be evaluated or added to the program counter (PC) to automatically enter the
appropriate software routine. Disabled RTC interrupts do not affect the RTCIV value.

Any access, read or write, of the RTCIV register automatically resets the highest-pending interrupt flag. If
another interrupt flag is set, another interrupt is immediately generated after servicing the initial interrupt.
In addition, all flags can be cleared via software.

The user-programmable alarm event sources the real-time clock interrupt, RTCAIFG. Setting RTCAIE
enables the interrupt. In addition to the user-programmable alarm, the RTC_A module provides for an
interval alarm that sources real-time clock interrupt, RTCTEVIFG. The interval alarm can be selected to
cause an alarm event when RTCMIN changed or RTCHOUR changed, every day at midnight (00:00:00)
or every day at noon (12:00:00). The event is selectable with the RTCTEV bits. Setting the RTCTEVIE bit
enables the interrupt.

The RTCRDY bit sources the real-time clock interrupt, RTCRDYIFG, and is useful in synchronizing the
read of time registers with the system clock. Setting the RTCRDYIE bit enables the interrupt.
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RTOPSIFG can be used to generate interrupt intervals selectable by the RTOIP bits. In calendar mode,
RTOPS is sourced with ACLK at 32768 Hz, so intervals of 16384 Hz, 8192 Hz, 4096 Hz, 2048 Hz,
1024 Hz, 512 Hz, 256 Hz, or 128 Hz are possible. Setting the RTOPSIE bit enables the interrupt.

RT1PSIFG can generate interrupt intervals selectable by the RT1IP bits. In calendar mode, RT1PS is
sourced with the output of RTOPS, which is 128 Hz (32768/256 Hz). Therefore, intervals of 64 Hz, 32 Hz,
16 Hz, 8 Hz, 4 Hz, 2 Hz, 1 Hz, or 0.5 Hz are possible. Setting the RT1PSIE bit enables the interrupt.

1.2.3.2 Real-Time Clock Interrupts in Counter Mode

In counter mode, three interrupt sources are available: RTOPSIFG, RT1PSIFG, and RTCTEVIFG.
RTCAIFG and RTCRDYIFG are cleared. RTCRDYIE and RTCAIE are don't care.

RTOPSIFG can be used to generate interrupt intervals selectable by the RTOIP bits. In counter mode,
RTOPS is sourced with ACLK or SMCLK, so divide ratios of /2, /4, /8, /16, /32, /164, /128, and /256 of the
respective clock source are possible. Setting the RTOPSIE bit enables the interrupt.

RT1PSIFG can be used to generate interrupt intervals selectable by the RT1IP bits. In counter mode,
RT1PS is sourced with ACLK, SMCLK, or the output of RTOPS, so divide ratios of /2, /4, /8, /16, /32, /64,
/128, and /256 of the respective clock source are possible. Setting the RT1PSIE bit enables the interrupt.

The RTC_A module provides for an interval timer that sources real-time clock interrupt, RTCTEVIFG. The
interval timer can be selected to cause an interrupt event when an 8-bit, 16-bit, 24-bit, or 32-bit overflow
occurs within the 32-bit counter. The event is selectable with the RTCTEV bits. Setting the RTCTEVIE bit
enables the interrupt.

1.2.3.2.1 RTCIV Software Example

The following software example shows the recommended use of RTCIV and the handling overhead. The
RTCIV value is added to the PC to automatically jump to the appropriate routine.

The numbers at the right margin show the necessary CPU cycles for each instruction. The software
overhead for different interrupt sources includes interrupt latency and return-from-interrupt cycles, but not
the task handling itself.

; Interrupt handler for RTC interrupt flags. Cycles
RTC_HND ; Interrupt latency 6

ADD  &RTCIV,PC ; Add offset to Jump table 3

RETI ; Vector 0: No interrupt 5

JMP RTCRDY IFG_HND ; Vector 2: RTCRDYIFG 2

JMP RTCTEVIFG_HND ; Vector 4: RTCTEVIFG 2

JIMP RTCAIFG ; Vector 6: RTCAIFG 5

JMP RTOPSIFG ; Vector 8: RTOPSIFG 5

JIMP RT1PSIFG ; Vector A: RT1PSIFG 5

RETI ; Vector C: Reserved 5
RTCRDY IFG_HND ; Vector 2: RTCRDYIFG Flag

to ; Task starts here

RETI 5
RTCTEVIFG_HND ; Vector 4: RTCTEVIFG

to ; Task starts here

RETI ; Back to main program 5
RTCAIFG_HND ; Vector 6: RTCAIFG

to ; Task starts here
RTOPSIFG_HND ; Vector 8: RTOPSIFG

to ; Task starts here
RT1PSIFG_HND ; Vector A: RT1PSIFG

to ; Task starts here
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1.2.4 Real-Time Clock Calibration

The RTC_A module has calibration logic that allows for adjusting the crystal frequency in approximately
+4-ppm or —2-ppm steps, allowing for higher time keeping accuracy from standard crystals.The RTCCAL
bits are used to adjust the frequency. When RTCCALS is set, each RTCCAL LSB causes a = +4-ppm
adjustment. When RTCCALS is cleared, each RTCCAL LSB causes a = —2-ppm adjustment. Calibration is
available only in calendar mode. In counter mode (RTCMODE = 0), the calibration logic is disabled.

Calibration is accomplished by periodically adjusting the RT1PS counter based on the RTCCALS and
RTCCALXx settings. In calendar mode, the RTOPS divides the nominial 37268-Hz low-frequency (LF)
crystal clock input by 256. A 64-minute period has 32768 cycles/sec x 60 sec/min x 64 min = 125829120
cycles. Therefore a —2-ppm reduction in frequency (down calibration) approximately equates to adding an
additional 256 cycles every 125829120 cycles (256/125829120 = 2.035 ppm). This is accomplished by
holding the RT1PS counter for one additional clock of the RTOPS output within a 64-minute period.
Similary, a +4-ppm increase in frequency (up calibration) approximately equates to removing 512 cycles
every 125829120 cycle (512/125829120 = 4.069 ppm). This is accomplished by incrementing the RT1PS
counter for two additional clocks of the RTOPS output within a 64-minute period. Each RTCCALX
calibration bit causes either 256 LF crystal clock cycles to be added every 64 minutes or 512 LF crystal
clock cycles to be subtracted every 64 minutes, giving a frequency adjustment of approximately —2 ppm or
+4 ppm, respectively.

To calibrate the frequency, the RTCCLK output signal is available at a pin. The RTCCALF bits can be
used to select the frequency rate of the RTCCLK output signal, either no signal, 512 Hz, 256 Hz, or 1 Hz.

The basic flow to calibrate the frequency is as follows:
1. Configure the RTCCLK pin.

2. Measure the RTCCLK output signal with an appropriate resolution frequency counter; that is, within the
resolution required.

3. Compute the absolute error in ppm: Absolute Error (ppm) = |10° x ( fieasuren — Trrecik) ! frrceikl, Where
frrecik 1S the expected frequency of 512 Hz, 256 Hz, or 1 Hz.

4. Adjust the frequency, by performing the following:

1. If the frequency is too low, set RTCALS = 1 and apply the appropriate RTCCALX bits, where
RTCCALx = (Absolute Error) / 4.069, rounded to the nearest integer.

2. If the frequency is too high, clear RTCALS = 0 and apply the appropriate RTCCALX bits, where
RTCCALx = (Absolute Error) / 2.035, rounded to the nearest integer.

For example, assume that RTCCLK is output at a frequency of 512 Hz. The measured RTCCLK is
511.9658 Hz. The frequency error is approximately 66.8 ppm low. To increase the frequency by 66.8 ppm,
RTCCALS would be set, and RTCCAL would be set to 16 (66.8/4.069). Similarly, assume that the
measured RTCCLK is 512.0125 Hz. The frequency error is approximately 24.4 ppm high. To decrease the
frequency by 24.4 ppm, RTCCALS would be cleared, and RTCCAL would be set to 12 (24.4 / 2.035).

The calibration corrects only initial offsets and does not adjust for temperature and aging effects. This can
be handled by periodically measuring temperature and using the crystal's charateristic curve to adjust the
ppm based on temperature as required. In counter mode (RTCMODE = 0), the calibration logic is
disabled.

NOTE: Minimum Possible Calibration

The minimial calibration possible is -4 ppm or +8 ppm. For example, setting RTCCALS =0
and RTCCAL = 0h would result in a -4 ppm decrease in frequency. Similarly, setting
RTCCALS =1 and RTCCAL = 0h would result in a +8 ppm increase in frequency.

8 Real-Time Clock (RTC_A) SLAU402F—August 2012—Revised March 2018

Submit Documentation Feedback
Copyright © 2012-2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU402F

2 TExAS Chapter Excerpt from SLAU208
INSTRUMENTS

www.ti.com

RTC_A Operation

NOTE: Calibration output frequency

The 512-Hz and 256-Hz output frequencies observed at the RTCCLK pin are not affected by
changes in the calibration settings since these output frequencies are generated prior to the
calibration logic. The 1-Hz output frequency is affected by changes in the calibration settings.

Because the frequency change is small and infrequent over a very long time interval, it can
be difficult to observe.
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1.3 RTC_A Registers

The RTC_A module registers are listed in and Table 1-1. The base register for the RTC_A module
registers can be found in the device-specific data sheet. The address offsets are given in Table 1-1.

NOTE: All registers have word or byte register access. For a generic register ANYREG, the suffix
" L" (ANYREG_L) refers to the lower byte of the register (bits 0 through 7). The suffix *_H"
(ANYREG_H) refers to the upper byte of the register (bits 8 through 15).

Table 1-1. RTC_A Registers

Offset Acronym Register Name Type Access Reset
00h RTCCTLO1 Real-Time Clock Control 0, 1 Read/write Word 4000h
00h RTCCTLO Real-Time Clock Control O Read/write Byte 00h
or RTCCTLO1_L
01lh RTCCTL1 Real-Time Clock Control 1 Read/write Byte 40h
or RTCCTLO1_H
02h RTCCTL23 Real-Time Clock Control 2, 3 Read/write Word 0000h
02h RTCCTL2 Real-Time Clock Control 2 Read/write Byte 00h
or RTCCTL23_L
03h RTCCTL3 Real-Time Clock Control 3 Read/write Byte 00h
or RTCCTL23_H
08h RTCPSOCTL Real-Time Prescale Timer 0 Control Read/write Word 0100h
08h RTCPSOCTLL Read/write Byte 00h
or RTCPSOCTL_L
09h RTCPSOCTLH Read/write Byte 01h
or RTCPSOCTL_H
0Ah RTCPS1CTL Real-Time Prescale Timer 1 Control Read/write Word 0100h
0Ah RTCPS1CTLL Read/write Byte 00h
or RTCPS1CTL_L
0Bh RTCPSOCTLH Read/write Byte 01h
or RTCPSOCTL_H
0Ch RTCPS Real-Time Prescale Timer 0, 1 Counter Read/write Word undefined
0Ch RTOPS Real-Time Prescale Timer 0 Counter Read/write Byte undefined
or RTCPS_L
0Dh RT1PS Real-Time Prescale Timer 1 Counter Read/write Byte undefined
or RTCPS_H
OEh RTCIV Real Time Clock Interrupt Vector Read Word 0000h
OEh RTCIV_L Read Byte 00h
OFh RTCIV_H Read Byte 00h
10h RTCTIMO Real-Time Clock Seconds, Minutes Read/write Word undefined
or RTCNT12 Real-Time Counter 1, 2
10h RTCSEC Real-Time Clock Seconds Read/write Byte undefined
RTCNT1 Real-Time Counter 1
or RTCTIMO_L
11h RTCMIN Real-Time Clock Minutes Read/write Byte undefined
RTCNT2 Real-Time Counter 2
or RTCTIMO_H
12h RTCTIM1 Real-Time Clock Hour, Day of Week Read/write Word undefined
or RTCNT34 Real-Time Counter 3, 4
12h RTCHOUR Real-Time Clock Hour Read/write Byte undefined

10 Real-Time Clock (RTC_A)
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Table 1-1. RTC_A Registers (continued)

Offset Acronym Register Name Type Access Reset
RTCNT3 Real-Time Counter 3
or RTCTIM1_L

13h RTCDOW Real-Time Clock Day of Week Read/write Byte undefined
RTCNT4 Real-Time Counter 4
or RTCTIM1_H

14h RTCDATE Real-Time Clock Date Read/write Word undefined

14h RTCDAY Real-Time Clock Day of Month Read/write Byte undefined
or RTCDATE_L

15h RTCMON Real-Time Clock Month Read/write Byte undefined
or RTCDATE_H

16h RTCYEAR Real-Time Clock Year Read/write Word undefined

16h RTCYEARL Read/write Byte undefined
or RTCYEAR_L

17h RTCYEARH Read/write Byte undefined
or RTCYEAR_H

18h RTCAMINHR Real-Time Clock Minutes, Hour Alarm Read/write Word undefined

18h RTCAMIN Real-Time Clock Minutes Alarm Read/write Byte undefined
or RTCAMINHR_L

19h RTCAHOUR Real-Time Clock Hours Alarm Read/write Byte undefined
or RTCAMINHR_H

1Ah RTCADOWDAY Real-Time Clock Day of Week, Day of Month Read/write Word undefined

Alarm

1Ah RTCADOW Real-Time Clock Day of Week Alarm Read/write Byte undefined
or RTCADOWDAY_L

1Bh RTCADAY Real-Time Clock Day of Month Alarm Read/write Byte undefined
or RTCADOWDAY_H
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1.3.1 RTCCTLO Register
Real-Time Clock Control 0 Register

Figure 1-2. RTCCTLO Register

7 6

5 4 3 2 1 0

Reserved RTCTEVIE

RTCAIE | RTCRDYIE | Reserved | RTCTEVIFG | RTCAIFG | RTCRDYIFG

(0] rw-0

rw-0 rw-0 r0 rw-(0) rw-(0) rw-(0)

Table 1-2. RTCCTLO Register Description

Bit Field

Type Reset Description

7 Reserved

R Oh Reserved. Always reads as 0.

6 RTCTEVIE

RW Oh

Real-time clock time event interrupt enable
Ob = Interrupt not enabled
1b = Interrupt enabled

5 RTCAIE

RW Oh

Real-time clock alarm interrupt enable. This bit remains cleared when in counter
mode (RTCMODE = 0).
Ob = Interrupt not enabled

1b = Interrupt enabled

4 RTCRDYIE

RW Oh

Real-time clock read ready interrupt enable
Ob = Interrupt not enabled
1b = Interrupt enabled

3 Reserved

Reserved. Always reads as 0.

2 RTCTEVIFG

RW Oh

Real-time clock time event flag
Ob = No time event occurred.
1b = Time event occurred.

1 RTCAIFG

RW Oh

Real-time clock alarm flag. This bit remains cleared when in counter mode
(RTCMODE = 0).
0Ob = No time event occurred.

1b = Time event occurred.

0 RTCRDYIFG

RW Oh

Real-time clock read ready flag
0b = RTC cannot be read safely.
1b = RTC can be read safely.

12 Real-Time Clock (RTC_A)
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1.3.2 RTCCTL1 Register
Real-Time Clock Control Register 1

Figure 1-3. RTCCTL1 Register

7 6 5 4 3 2 1 0
RTCBCD | RTCHOLD | RTCMODE | RTCRDY | RTCSSEL \ RTCTEV
rw-(0) rw-(1) rw-(0) r-(0) rw-(0) rw-(0) rw-(0) rw-(0)
Table 1-3. RTCCTL1 Register Description

Bit Field Type Reset Description

7 RTCBCD RW Oh Real-time clock BCD select. Selects BCD counting for real-time clock. Applies to
calendar mode (RTCMODE = 1) only; setting is ignored in counter mode.
Changing this bit clears seconds, minutes, hours, day of week, and year to 0 and
sets day of month and month to 1. The real-time clock registers must be set by
software afterwards.

Ob = Binary (hexadecimal) code selected
1b = Binary coded decimal (BCD) code selected

6 RTCHOLD RW 1h Real-time clock hold
0b = Real-time clock (32-bit counter or calendar mode) is operational.
1b = In counter mode (RTCMODE = 0), only the 32-bit counter is stopped. In
calendar mode (RTCMODE = 1), the calendar is stopped as well as the prescale
counters, RTOPS and RT1PS. RTOPSHOLD and RT1PSHOLD are don't care.

5 RTCMODE RW Oh Real-time clock mode
Ob = 32-bit counter mode
1b = Calendar mode. Switching between counter and calendar mode resets the
real-time clock counter registers. Switching to calendar mode clears seconds,
minutes, hours, day of week, and year to 0 and sets day of month and month to
1. The real-time clock registers must be set by software afterwards. RTOPS and
RT1PS are also cleared.

4 RTCRDY RW Oh Real-time clock ready
0Ob = RTC time values in transition (calendar mode only)
1b = RTC time values safe for reading (calendar mode only). This bit indicates
when the real-time clock time values are safe for reading (calendar mode only).
In counter mode, RTCRDY signal remains cleared.

3-2 RTCSSEL RwW Oh Real-time clock source select. Selects clock input source to the RTC/32-bit
counter. In calendar mode, these bits are don't care. The clock input is
automatically set to the output of RT1PS.
00b = ACLK
01lb = SMCLK
10b = Output from RT1PS
11b = Output from RT1PS

1-0 RTCTEV RW Oh Real-time clock time event
Counter mode (RTCMODE = 0)
00b = 8-bit overflow
01b = 16-bit overflow
10b = 24-bit overflow
11b = 32-bit overflow
Calendar mode (RTCMODE = 1)
00b = Minute changed
01b = Hour changed
10b = Every day at midnight (00:00)
11b = Every day at noon (12:00)
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1.3.3 RTCCTLZ2 Register

Real-Time Clock Control 2 Register

Figure 1-4. RTCCTLZ2 Register

7 6 5 4 3 2 1 0
RTCCALS | Reserved | RTCCAL
rw-(0) ro rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0)
Table 1-4. RTCCTL2 Register Description

Bit Field Type Reset Description

7 RTCCALS RW Oh Real-time clock calibration sign
Ob = Frequency adjusted down
1b = Frequency adjusted up

6 Reserved R Oh Reserved. Always reads as 0.

5-0 RTCCAL RwW Oh Real-time clock calibration. Each LSB represents approximately +4ppm
(RTCCALS =1) or a —2ppm (RTCCALS = 0) adjustment in frequency.

1.3.4 RTCCTL3 Register

Real-Time Clock Control 3 Register

Figure 1-5. RTCCTL3 Register

5 4 8 2 1 0

Reserved ‘ RTCCALF

r0 r0

r0 r0 r0 r0 rw-(0) rw-(0)

Table 1-5. RTCCTL3 Register Description

Bit Field Type

Reset Description

7-2 Reserved R

Oh Reserved. Always reads as 0.

1-0 RTCCALF RW

Oh Real-time clock calibration frequency. Selects frequency output to RTCCLK pin
for calibration measurement. The corresponding port must be configured for the
peripheral module function. The RTCCLK is not available in counter mode and

remains low, and the RTCCALF bits are don't care.

00b = No frequency output to RTCCLK pin
01b =512 Hz

10b = 256 Hz

1lb=1Hz

14 Real-Time Clock (RTC_A)

SLAU402F-August 2012—-Revised March 2018

Submit Documentation Feedback
Copyright © 2012-2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU402F

ia TExAs Chapter Excerpt from SLAU208

INSTRUMENTS

www.ti.com RTC_A Registers

1.3.5 RTCNT1 Register
Real-Time Clock Counter 1 Register — Counter Mode

Figure 1-6. RTCNT1 Register
7 6 5 4 3 2 1 0
RTCNT1
'w rw 'w rw 'w rw 'w rw

Table 1-6. RTCNT1 Register Description

Bit Field Type Reset Description
7-0 RTCNT1 RW undefined | The RTCNT1 register is the count of RTCNT1

1.3.6 RTCNT2 Register
Real-Time Clock Counter 2 Register — Counter Mode

Figure 1-7. RTCNT2 Register
7 6 5 4 3 2 1 0
RTCNT2
'w 'w 'w 'w 'w 'w 'w 'w

Table 1-7. RTCNT2 Register Description

Bit Field Type Reset Description
7-0 RTCNT2 RwW undefined | The RTCNT2 register is the count of RTCNT2

1.3.7 RTCNT3 Register
Real-Time Clock Counter 3 Register — Counter Mode

Figure 1-8. RTCNT3 Register
7 6 5 4 3 2 1 0
RTCNT3
'w w 'w rw 'w rw 'w w

Table 1-8. RTCNT3 Register Description

Bit Field Type Reset Description
7-0 RTCNT3 RwW undefined | The RTCNT3 register is the count of RTCNT3

1.3.8 RTCNT4 Register
Real-Time Clock Counter 4 Register — Counter Mode

Figure 1-9. RTCNT4 Register
7 6 5 4 3 2 1 0
RTCNT4
'w rw 'w rw 'w rw 'w rw

Table 1-9. RTCNT4 Register Description

Bit Field Type Reset Description
7-0 RTCNT4 RW undefined | The RTCNT4 register is the count of RTCNTA4.
SLAU402F-August 2012—-Revised March 2018 Real-Time Clock (RTC_A) 15
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1.3.9 RTCSEC Register — Calendar Mode With Hexadecimal Format

Real-Time Clock Seconds Register — Calendar Mode With Hexadecimal Format

Figure 1-10. RTCSEC Register
7 6 5 4 3 2 1 0
0 Seconds
r-0 r-0 rw w rw w rw w
Table 1-10. RTCSEC Register Description

Bit Field Type Reset Description
7-6 0 R Oh Always 0
5-0 Seconds RW undefined Seconds (0 to 59)
1.3.10 RTCSEC Register — Calendar Mode With BCD Format

Real-Time Clock Seconds Register — Calendar Mode With BCD Format

Figure 1-11. RTCSEC Register

7 6 5 4 3 2 1 0

0 Seconds — high digit ‘ Seconds — low digit

r-0 'w w 'w 'w 'w w 'w

Table 1-11. RTCSEC Register Description

Bit Field Type Reset Description
7 0 R Oh Always 0
6-4 Seconds — high digit | RW undefined Seconds — high digit (0 to 5)
3-0 Seconds — low digit | RW undefined Seconds — low digit (0 to 9)
16 Real-Time Clock (RTC_A) SLAU402F—August 2012—Revised March 2018
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1.3.11 RTCMIN Register — Calendar Mode With Hexadecimal Format

Real-Time Clock Minutes Register — Calendar Mode With Hexadecimal Format

Figure 1-12. RTCMIN Register
7 6 5 4 3 2 1 0
0 Minutes

Table 1-12. RTCMIN Register Description

Bit Field Type Reset Description
7-6 0 R Oh Always 0
5-0 Minutes RW undefined Minutes (O to 59)

1.3.12 RTCMIN Register — Calendar Mode With BCD Format
Real-Time Clock Minutes Register — Calendar Mode With BCD Format

Figure 1-13. RTCMIN Register

7 6 5 4 3 2 1 0
0 Minutes — high digit ‘ Minutes — low digit
r-0 rw rw rw rw rw rw rw

Table 1-13. RTCMIN Register Description

Bit Field Type Reset Description
7 0 R Oh Always 0
6-4 Minutes — high digit | RW undefined Minutes — high digit (0 to 5)
3-0 Minutes — low digit | RW undefined Minutes — low digit (0 to 9)
SLAU402F-August 2012—-Revised March 2018 Real-Time Clock (RTC_A) 17
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1.3.13 RTCHOUR Register — Calendar Mode With Hexadecimal Format
Real-Time Clock Hours Register — Calendar Mode With Hexadecimal Format
Figure 1-14. RTCHOUR Register
7 6 5 4 3 2 1 0
0 | Hours
r-0 r-0 r-0 w rw w rw w
Table 1-14. RTCHOUR Register Description
Bit Field Type Reset Description
7-5 0 R Oh Always 0
4-0 Hours RW undefined Hours (0 to 23)
1.3.14 RTCHOUR Register — Calendar Mode With BCD Format
Real-Time Clock Hours Register — Calendar Mode With BCD Format
Figure 1-15. RTCHOUR Register
7 6 5 4 3 2 1 0
0 Hours — high digit ‘ Hours — low digit
r-0 r-0 rw rw rw rw rw rw
Table 1-15. RTCHOUR Register Description
Bit Field Type Reset Description
7-6 0 R Oh Always 0
5-4 Hours — high digit RW undefined Hours — high digit (0 to 2)
3-0 Hours — low digit RW undefined Hours — low digit (0 to 9)
18 Real-Time Clock (RTC_A) SLAU402F—August 2012—Revised March 2018
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1.3.15 RTCDOW Register — Calendar Mode
Real-Time Clock Day of Week Register — Calendar Mode

Figure 1-16. RTCDOW Register

7 6 5 4 3 2 1 0
0 | Day of week
r-0 r-0 r-0 r-0 r-0 w rw w

Table 1-16. RTCDOW Register Description

Bit Field Type Reset Description
7-3 0 R Oh Always 0
2-0 Day of week RW undefined Day of week (0 to 6)

1.3.16 RTCDAY Register — Calendar Mode With Hexadecimal Format
Real-Time Clock Day of Month Register — Calendar Mode With Hexadecimal Format

Figure 1-17. RTCDAY Register

7 6 5 4 3 2 1 0
0 | Day of month
r-0 r-0 r-0 w rw w rw w

Table 1-17. RTCDAY Register Description

Bit Field Type Reset Description
7-5 0 R Oh Always 0
4-0 Day of month RW undefined Day of month (1 to 28, 29, 30, 31)

1.3.17 RTCDAY Register — Calendar Mode With BCD Format
Real-Time Clock Day of Month Register — Calendar Mode With BCD Format

Figure 1-18. RTCDAY Register

7 6 5 4 3 2 1 0
0 Day of month — high digit ‘ Day of month — low digit
r-0 r-0 rw w rw w rw w

Table 1-18. RTCDAY Register Description

Bit Field Type Reset Description
7-6 0 R Oh
5-4 (Ij)_ay of month — high | RW undefined Day of month — high digit (0 to 3)
igit
3-0 Day of month —low | RW undefined Day of month — low digit (O to 9)
digit
SLAU402F-August 2012—-Revised March 2018 Real-Time Clock (RTC_A) 19
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1.3.18 RTCMON Register — Calendar Mode With Hexadecimal Format
Real-Time Clock Month Register — Calendar Mode With Hexadecimal Format
Figure 1-19. RTCMON Register
7 6 5 4 3 2 1 0
0 Month
r-0 r-0 r-0 r-0 rw w rw w
Table 1-19. RTCMON Register Description
Bit Field Type Reset Description
7-4 0 R Oh Always 0
3-0 Month RW undefined Month (1 to 12)
1.3.19 RTCMON Register — Calendar Mode With BCD Format
Real-Time Clock Month Register — Calendar Mode With BCD Format
Figure 1-20. RTCMON Register
7 6 5 4 3 2 1 0
0 Month — high Month — low digit
digit
r-0 r-0 r-0 w rw w rw w
Table 1-20. RTCMON Register Description
Bit Field Type Reset Description
7-5 0 R oOh Always 0
4 Month — high digit RW undefined Month — high digit (0 or 1)
3-0 Month — low digit RW undefined Month — low digit (0 to 9)
20 Real-Time Clock (RTC_A) SLAU402F—August 2012—Revised March 2018
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1.3.20 RTCYEARL Register — Calendar Mode With Hexadecimal Format
Real-Time Clock Year Low-Byte Register — Calendar Mode With Hexadecimal Format

Figure 1-21. RTCYEARL Register

7 6 5 4 3 2 1 0
Year
'w w 'w w 'w w 'w w
Table 1-21. RTCYEARL Register Description
Bit Field Type Reset Description
7-0 Year RW undefined | Year — low byte of 0 to 4095
1.3.21 RTCYEARL Register — Calendar Mode With BCD Format
Real-Time Clock Year Low-Byte Register — Calendar Mode With BCD Format
Figure 1-22. RTCYEARL Register
7 6 5 4 3 2 1 0
Decade Year — lowest digit
'w w 'w w 'w w 'w w

Table 1-22. RTCYEARL Register Description

Bit Field Type Reset Description
7-4 Decade RW undefined Decade (0 to 9)
3-0 Year — lowest digit | RW undefined Year — lowest digit (0 to 9)

21
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1.3.22 RTCYEARH Register — Calendar Mode With Hexadecimal Format
Real-Time Clock Year High-Byte Register — Calendar Mode With Hexadecimal Format
Figure 1-23. RTCYEARH Register
7 6 5 4 3 2 1 0
0 ‘ Year — high byte of 0 to 4095
r-0 r-0 r-0 r-0 rw w rw w
Table 1-23. RTCYEARH Register Description
Bit Field Type Reset Description
7-4 0 R Oh Always 0
3-0 Year RW undefined | Year — high byte of 0 to 4095
1.3.23 RTCYEARH Register — Calendar Mode With BCD Format
Real-Time Clock Year High-Byte Register — Calendar Mode With BCD Format
Figure 1-24. RTCYEARH Register
7 6 5 4 3 2 1 0
0 Century — high digit ‘ Century — low digit
r-0 'w 'w 'w 'w 'w 'w 'w
Table 1-24. RTCYEARH Register Description
Bit Field Type Reset Description
7 0 R Oh Always 0
6-4 Century — high digit | RW undefined Century — high digit (0 to 4)
3-0 Century — low digit | RW undefined Century — low digit (0 to 9)
22 Real-Time Clock (RTC_A) SLAU402F—August 2012—Revised March 2018

Submit Documentation Feedback
Copyright © 2012-2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU402F

ia TExAs Chapter Excerpt from SLAU208

INSTRUMENTS

www.ti.com RTC_A Registers
1.3.24 RTCAMIN Register — Calendar Mode With Hexadecimal Format

Real-Time Clock Minutes Alarm Register — Calendar Mode With Hexadecimal Format

Figure 1-25. RTCAMIN Register

7 6 5 4 3 2 1 0
AE 0 Minutes
rw r-0 rw rw rw rw rw rw

Table 1-25. RTCAMIN Register Description

Bit Field Type Reset Description

7 AE RW undefined Alarm enable

Ob = This alarm register is disabled
1b = This alarm register is enabled

6 0 R Oh Always 0
5-0 Minutes RW undefined | Minutes (0 to 59)

1.3.25 RTCAMIN Register — Calendar Mode With BCD Format
Real-Time Clock Minutes Alarm Register — Calendar Mode With BCD Format

Figure 1-26. RTCAMIN Register

7 6 5 4 3 2 1 0
AE Minutes — high digit ‘ Minutes — low digit
rw rw rw rw rw rw rw rw

Table 1-26. RTCAMIN Register Description

Bit Field Type Reset Description

7 AE RW undefined Alarm enable
Ob = This alarm register is disabled
1b = This alarm register is enabled

6-4 Minutes — high digit | RW undefined Minutes — high digit (O to 5)
3-0 Minutes — low digit | RW undefined Minutes — low digit (O to 9)
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1.3.26 RTCAHOUR Register — Calendar Mode With Hexadecimal Format

Real-Time Clock Hours Alarm Register — Calendar Mode With Hexadecimal Format

Figure 1-27. RTCAHOUR Register

7 6 5 4 3 2 1 0
AE 0 | Hours
rw r-0 r-0 rw rw rw rw rw
Table 1-27. RTCAHOUR Register Description
Bit Field Type Reset Description
7 AE RW undefined Alarm enable
Ob = This alarm register is disabled
1b = This alarm register is enabled
6-5 0 R Oh Always 0
4-0 Hours RW undefined Hours (0 to 23)
1.3.27 RTCAHOUR Register — Calendar Mode With BCD Format
Real-Time Clock Hours Alarm Register — Calendar Mode With BCD Format
Figure 1-28. RTCAHOUR Register
7 6 5 4 3 2 1 0
AE 0 ‘ Hours — high digit ‘ Hours — low digit
rw r-0 rw rw rw rw rw rw
Table 1-28. RTCAHOUR Register Description
Bit Field Type Reset Description
7 AE RW undefined Alarm enable
Ob = This alarm register is disabled
1b = This alarm register is enabled
6 0 R Oh Always 0
5-4 Hours — high digit RW undefined Hours — high digit (0 to 2)
3-0 Hours — low digit RW undefined Hours — low digit (0 to 9)
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1.3.28 RTCADOW Register

Real-Time Clock Day of Week Alarm Register — Calendar Mode

Figure 1-29. RTCADOW Register

7 6 5 4 8 2 1 0
AE 0 | Day of week
rw r-0 r-0 r-0 r-0 w rw w
Table 1-29. RTCADOW Register Description
Bit Field Type Reset Description
7 AE RW undefined Alarm enable
Ob = This alarm register is disabled
1b = This alarm register is enabled
6-3 0 R Oh Always 0
2-0 Day of week RW undefined Day of week (0 to 6)

1.3.29 RTCADAY Register — Calendar Mode With Hexadecimal Format

Real-Time Clock Day of Month Alarm Register — Calendar Mode With Hexadecimal Format

Figure 1-30. RTCADAY Register

7 6 5 4 3 2 1 0
AE 0 | Day of month
rw r-0 r-0 w rw w rw w
Table 1-30. RTCADAY Register Description
Bit Field Type Reset Description
7 AE RW undefined Alarm enable
Ob = This alarm register is disabled
1b = This alarm register is enabled
6-5 0 R Oh Always 0
4-0 Day of month RW undefined Day of month (1 to 28, 29, 30, 31)
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1.3.30 RTCADAY Register — Calendar Mode With BCD Format
Real-Time Clock Day of Month Alarm Register — Calendar Mode With BCD Format
Figure 1-31. RTCADAY Register
7 6 5 4 3 2 1 0
AE 0 Day of month — high digit ‘ Day of month — low digit
rw r-0 rw rw rw rw rw rw
Table 1-31. RTCADAY Register Description
Bit Field Type Reset Description
7 AE RW undefined Alarm enable
Ob = This alarm register is disabled
1b = This alarm register is enabled
6 0 R Oh Always 0
5-4 (Ij)_ay of month — high | RW undefined Day of month — high digit (0 to 3)
igit
3-0 Day of month — low | RW undefined Day of month — low digit (0 to 9)
digit
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1.3.31 RTCPSOCTL Register
Real-Time Clock Prescale Timer O Control Register

Figure 1-32. RTCPSOCTL Register

15

14

13

12 11 10 9 8

Reserved RTOSSEL

RTOPSDIV | Reserved | RTOPSHOLD

rw-0

rw-0

rw-0

rw-0 rw-0 r0 (0] rw-1

7

6

4 3 2 1 0

Reserved

RTOIP | RTOPSIE | RTOPSIFG

r0

r0

r0

rw-0 rw-0 rw-0 rw-0 rw-(0)

Table 1-32. RTCPSOCTL Register Description

Bit

Field

Type

Reset

Description

15

Reserved

Oh

Reserved. Always reads as 0.

14

RTOSSEL

RW

Oh

Prescale timer O clock source select. Selects clock input source to the RTOPS
counter. In real-time clock calendar mode, these bits are do not care. RTOPS
clock input is automatically set to the output of RTOPS.

Ob = ACLK

1b = SMCLK

13-11

RTOPSDIV

RW

Oh

Prescale timer O clock divide. These bits control the divide ratio of the RTOPS
counter. In real-time clock calendar mode, these bits are don't care for RTOPS
and RT1PS. RTOPS clock output is automatically set to /256. RT1PS clock
output is automatically set to /128.

00b = Divide by 2
01b = Divide by 4
10b = Divide by 8
11b = Divide by 16
00b = Divide by 32
01b = Divide by 64
10b = Divide by 128
11b = Divide by 256

10-9

Reserved

Oh

Reserved. Always reads as 0.

RTOPSHOLD

RW

1h

Prescale timer 0 hold. In real-time clock calendar mode, this bit is don't care.
RTOPS is stopped via the RTCHOLD bit.

0b = RTOPS operational
1b = RTOPS held

7-5

Reserved

Oh

Reserved. Always reads as 0.

4-2

RTOIP

RW

Oh

Prescale timer O interrupt interval
00b = Divide by 2

01b = Divide by 4

10b = Divide by 8

11b = Divide by 16

00b = Divide by 32

01b = Divide by 64

10b = Divide by 128

11b = Divide by 256

RTOPSIE

RW

Oh

Prescale timer O interrupt enable
Ob = Interrupt not enabled
1b = Interrupt enabled

RTOPSIFG

RW

Oh

Prescale timer O interrupt flag
Ob = No time event occurred
1b = Time event occurred
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1.3.32 RTCPSI1CTL Register
Real-Time Clock Prescale Timer 1 Control Register

Figure 1-33. RTCPS1CTL Register

15

14
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RT1SSEL

RTLPSDIV | Reserved | RTIPSHOLD

rw-0

rw-0

rw-0 rw-0 rw-0 r0 (0] rw-1

7

4 3 2 1 0

Reserved

| RT1IP | RTIPSEE | RTIPSIFG

r0

r0

rw-0 rw-0 rw-0 rw-0 rw-(0)

Table 1-33. RTCPS1CTL Register Description

Bit

Field

Type

Reset Description

15-14

RT1SSEL

RW

Oh Prescale timer 1 clock source select. Selects clock input source to the RT1PS
counter. In real-time clock calendar mode, these bits are do not care. RT1PS
clock input is automatically set to the output of RTOPS.

00b = ACLK

01b = SMCLK

10b = Output from RTOPS
11b = Output from RTOPS

13-11

RT1PSDIV

RW

Oh Prescale timer 1 clock divide. These bits control the divide ratio of the RTOPS
counter. In real-time clock calendar mode, these bits are don't care for RTOPS
and RT1PS. RTOPS clock output is automatically set to /256. RT1PS clock
output is automatically set to /128.

00b = Divide by 2
01b = Divide by 4
10b = Divide by 8
11b = Divide by 16
00b = Divide by 32
01b = Divide by 64
10b = Divide by 128
11b = Divide by 256

10-9

Reserved

Oh Reserved. Always reads as 0.

RT1PSHOLD

RW

1h Prescale timer 1 hold. In real-time clock calendar mode, this bit is don't care.
RT1PS is stopped via the RTCHOLD bit.

Ob = RT1PS operational
1b = RT1PS held

7-5

Reserved

Oh Reserved. Always reads as 0.

4-2

RT1IP

RW

Oh Prescale timer 1 interrupt interval
00b = Divide by 2

01b = Divide by 4

10b = Divide by 8

11b = Divide by 16

00b = Divide by 32

01b = Divide by 64

10b = Divide by 128

11b = Divide by 256

RT1PSIE

RW

Oh Prescale timer 1 interrupt enable
Ob = Interrupt not enabled
1b = Interrupt enabled

RT1PSIFG

RW

Oh Prescale timer 1 interrupt flag
Ob = No time event occurred
1b = Time event occurred
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1.3.33 RTOPS Register
Real-Time Clock Prescale Timer 0 Counter Register

Figure 1-34. RTOPS Register
7 6 5 4 3 2 1 0
RTOPS
'w rw 'w rw 'w rw 'w rw

Table 1-34. RTOPS Register Description

Bit Field Type Reset Description

7-0 RTOPS RW Undefined | prescale timer 0 counter value

1.3.34 RTI1PS Register
Real-Time Clock Prescale Timer 1 Counter Register

Figure 1-35. RTPS1 Register
7 6 5 4 3 2 1 0
RT1PS
w 'w w 'w 'w 'w w 'w

Table 1-35. RT1PS Register Description

Bit Field Type Reset Description

7-0 RT1PS RW Undefined | prescale timer 1 counter value

1.3.35 RTCIV Register
Real-Time Clock Interrupt Vector Register

Figure 1-36. RTCIV Register

15 14 13 12 11 10 9 8
RTCIV

r0 ro r0 ro r0 ro r0 ro

7 6 5 4 3 2 1 0
RTCIV

r0 r0 r0 r-(0) r-(0) r-(0) r-(0) r0

Table 1-36. RTCIV Register Description

Bit Field Type Reset Description

15-0 RTCIV R Oh Real-time clock interrupt vector value

00h = No interrupt pending

02h = Interrupt Source: RTC ready; Interrupt Flag: RTCRDYIFG

04h = Interrupt Source: RTC interval timer; Interrupt Flag: RTCTEVIFG
06h = Interrupt Source: RTC user alarm; Interrupt Flag: RTCAIFG

08h = Interrupt Source: RTC prescaler O; Interrupt Flag: RTOPSIFG
OAh = Interrupt Source: RTC prescaler 1; Interrupt Flag: RT1PSIFG
0Ch = Reserved

OEh = Reserved

10h = Reserved ; Interrupt Priority: Lowest
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