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NOTES:
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FIGURE 3-2: PROGRAMMER’S MODEL
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Registers or bits are shadowed for PUSH. S and POP. s instructions.
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REGISTER 7-1:  RCON: RESET CONTROL REGISTER(') (CONTINUED)

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

SWDTEN: Software Enable/Disable of WDT bit(?)
1 =WDT is enabled

0 = WDT is disabled

WDTO: Watchdog Timer Time-out Flag bit

1 = WDT time-out has occurred

0 = WDT time-out has not occurred

SLEEP: Wake-up from Sleep Flag bit

1 = Device has been in Sleep mode

0 = Device has not been in Sleep mode

IDLE: Wake-up from Idle Flag bit

1 = Device has been in Idle mode

0 = Device has not been in Idle mode

BOR: Brown-out Reset Flag bit

1 = A Brown-out Reset has occurred (the BOR is also set after a POR)
0 = A Brown-out Reset has not occurred

POR: Power-on Reset Flag bit

1 = A Power-up Reset has occurred
0 = A Power-up Reset has not occurred

All of the Reset status bits may be set or cleared in software. Setting one of these bits in software does not
cause a device Reset.

If the FWDTENX Configuration bit is ‘1’ (unprogrammed), the WDT is always enabled regardless of the
SWDTEN bit setting.

This is implemented on PIC24FV32KA3XX parts only; not used on PIC24F32KA3XX devices.

TABLE 7-1: RESET FLAG BIT OPERATION

Flag Bit Setting Event Clearing Event

TRAPR (RCON<15>) Trap Conflict Event POR
IOPUWR (RCON<14>) lllegal Opcode or Uninitialized W Register Access POR

CM (RCON<9>) Configuration Mismatch Reset POR
EXTR (RCON<7>) MCLR Reset POR
SWR (RCON<6>) RESET Instruction POR
WDTO (RCON<4>) WDT Time-out PWRSAV Instruction, POR
SLEEP (RCON<3>) PWRSAV #SLEEP Instruction POR
IDLE (RCON<2>) PWRSAV #IDLE Instruction POR
BOR (RCON<1>) POR, BOR —

POR (RCON<0>) POR —
DPSLP (RCON<10>) PWRSAV #SLEEP Instruction with DSEN (DSCON<15>) Set POR

Note:

All Reset flag bits may be set or cleared by the user software.

© 2011-2013 Microchip Technology Inc. DS39995D-page 71
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REGISTER 8-6:  IFS1: INTERRUPT FLAG STATUS REGISTER 1
RW-0,HS R/MW-0,HS R/W-0,HS R/MW-0,HS RM-0, HS U-0 R/W-0, HS U-0
U2TXIF | U2RXIF | INT2F | T5IF | T4F [ — OC3IF —
bit 15 bit 8
U-0 U-0 U-0 RW-0,HS  R/W-0,HS  R/MW-0, HS R/W-0 R/W-0
— — — INT1IF CNIF CMIF MI2C1IF SI2C1IF
bit 7 bit 0
Legend: HS = Hardware Settable bit

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

x = Bit is unknown

bit 15

bit 14

bit 13

bit 12

bit 11

bit 10
bit 9

bit 8-5
bit 4

bit 3

bit 2

bit 1

bit 0

U2TXIF: UART2 Transmitter Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

U2RXIF: UART2 Receiver Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

INT2IF: External Interrupt 2 Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

T5IF: Timer5 Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
T4IF: Timer4 Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
Unimplemented: Read as ‘0’

OC3IF: Output Compare Channel 3 Interrupt Flag Status bit
1 = Interrupt request has occurred

0 = Interrupt request has not occurred
Unimplemented: Read as ‘0’

INT1IF: External Interrupt 1 Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

CNIF: Input Change Notification Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

CMIF: Comparator Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred

MI2C1IF: Master 12C1 Event Interrupt Flag Status bit
1 = Interrupt request has occurred

0 = Interrupt request has not occurred

SI2C1IF: Slave 12C1 Event Interrupt Flag Status bit
1 = Interrupt request has occurred

0 = Interrupt request has not occurred

© 2011-2013 Microchip Technology Inc.
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REGISTER 8-26: IPC9: INTERRUPT PRIORITY CONTROL REGISTER 9

u-0 u-0 u-0 u-0 u-0 uU-0 uU-0 U-0
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 u-0 U-0 uU-0 u-0
— IC31P2 IC3IP1 IC3IPO — — — —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 15-7 Unimplemented: Read as ‘0’
bit 6-4 IC3IP<2:0>: Input Capture Channel 3 Event Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)

001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 3-0 Unimplemented: Read as ‘0’
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NOTES:
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12.0 TIMER1

Note:

This data sheet summarizes the features
of this group of PIC24F devices. It is not
intended to be a comprehensive refer-
ence source. For more information on
Timers, refer to the “PIC24F Family Refer-
ence Manual”, Section 14. “Timers”
(DS39704).

The Timer1 module is a 16-bit timer which can serve as
the time counter for the Real-Time Clock (RTC) or
operate as a free-running, interval timer/counter. Timer1
can operate in three modes:

* 16-Bit Timer

* 16-Bit Synchronous Counter

» 16-Bit Asynchronous Counter

Timer1 also supports these features:
» Timer Gate Operation

» Selectable Prescaler Settings

» Timer Operation During CPU Idle and Sleep
modes

« Interrupt on 16-Bit Period Register Match or
Falling Edge of External Gate Signal

FIGURE 12-1:

Figure 12-1 illustrates a block diagram of the 16-bit
Timer1 module.

To configure Timer1 for operation:

1. Set the TON bit (= 1).

2. Select the timer prescaler ratio using the
TCKPS<1:0> bits.

3. Set the Clock and Gating modes using the TCS
and TGATE bits.

4. Set or clear the TSYNC bit to configure
synchronous or asynchronous operation.

5. Load the timer period value into the PR1
register.

6. Ifinterrupts are required, set the Timer1 Interrupt
Enable bit, T1IE. Use the Timer1 Interrupt Priority
bits, T1IP<2:0>, to set the interrupt priority.

16-BIT TIMER1 MODULE BLOCK DIAGRAM

T1ECS<1:0> _\l\

LPRC —

TCKPS<1:0>

! TON 2
' S0OSCO

Gate 4\—D7 Prescaler

Sync 1, 8, 64, 256
' 80sCI
Ll SOSCEN /[

TGATE
T1CK % '|> TCS
Fosc/2
TGATE
It
i
Set T1IF _
Q \CK
Reset r
> TMR1
¥ Lo
Comparator TSYNC
Equal
PR1
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14.1.2 CASCADED (32-BIT) MODE

By default, each module operates independently with
its own 16-bit timer. To increase resolution, adjacent
even and odd modules can be configured to function as
a single 32-bit module. (For example, Modules 1 and 2
are paired, as are Modules 3 and 4, and so on.) The
odd numbered module (ICx) provides the Least Signif-
icant 16 bits of the 32-bit register pairs, and the even
numbered module (ICy) provides the Most Significant
16 bits. Wraparounds of the ICx registers cause an
increment of their corresponding ICy registers.

Cascaded operation is configured in hardware by
setting the IC32 bit (ICXCON2<8>) for both modules.

14.2 Capture Operations

The input capture module can be configured to capture
timer values and generate interrupts on rising edges on
ICx or all transitions on ICx. Captures can be configured
to occur on all rising edges or just some (every 4th or
16th). Interrupts can be independently configured to
generate on each event or a subset of events.

To set up the module for capture operations:
1. If Synchronous mode is to be used, disable the
Sync source before proceeding.
2. Make sure that any previous data has been
removed from the FIFO by reading ICxBUF until
the ICBNE bit (ICxCON1<3>) is cleared.
3. Setthe SYNCSELX bits (ICXCON2<4:0>) to the
desired Sync/trigger source.
4. Set the ICTSELx bits (ICXCON1<12:10>) for
the desired clock source. If the desired clock
source is running, set the ICTSELXx bits before
the input capture module is enabled, for proper
synchronization with the desired clock source.
5. Set the ICIx bits (ICxCON1<6:5>) to the desired
interrupt frequency.
6. Select Synchronous or Trigger mode operation:
a) Check that the SYNCSELX bits are not set
to ‘'00000°.

b) For Synchronous mode, clear the ICTRIG
bit ICxCON2<7>).

c) For Trigger mode, set ICTRIG and clear the
TRIGSTAT bit (ICXCON2<6>).

7. Set the ICMx bits (ICxCON1<2:0>) to the
desired operational mode.

8. Enable the selected Sync/trigger source.

For 32-bit cascaded operations, the setup procedure is
slightly different:

1. Set the IC32 bits for both modules
(ICyCON2<8> and (ICxCON2<8>), enabling the
even numbered module first. This ensures the
modules will start functioning in unison.

2. Set the ICTSELx and SYNCSELXx bits for both
modules to select the same Sync/trigger and
time base source. Set the even module first,
then the odd module. Both modules must use
the same ICTSELx and SYNCSELX bit settings.

3. Clear the ICTRIG bit of the even module
(ICyCON2<7>). This forces the module to run in
Synchronous mode with the odd module,
regardless of its trigger setting.

4. Use the odd module’s ICIx bits (ICXCON1<6:5>)
to the desired interrupt frequency.

5. Use the ICTRIG bit of the odd module
(ICxCON2<7>) to configure Trigger or
Synchronous mode operation.

Note: For Synchronous mode operation, enable
the Sync source as the last step. Both
input capture modules are held in Reset
until the Sync source is enabled.

6. Use the ICMx bits of the odd module
(ICxCON1<2:0>) to set the desired capture
mode.

The module is ready to capture events when the time
base and the Sync/trigger source are enabled. When
the ICBNE bit (ICXCON1<3>) becomes set, at least
one capture value is available in the FIFO. Read input
capture values from the FIFO until the ICBNE clears
to ‘0.

For 32-bit operation, read both the ICxBUF and
ICyBUF for the full 32-bit timer value (ICXBUF for the
Isw, ICyBUF for the msw). At least one capture value is
available in the FIFO buffer when the odd module’s
ICBNE bit (ICxCON1<3>) becomes set. Continue to
read the buffer registers until ICBNE is cleared
(performed automatically by hardware).

DS39995D-page 148
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15.3.1 PWM PERIOD 15.3.2 PWM DUTY CYCLE
In Edge-Aligned PWM mode, the period is specified by The PWM duty cycle is specified by writing to the
the value of the OCxRS register. In Center-Aligned OCxRS and OCxR registers. The OCxRS and OCxR
PWM mode, the period of the synchronization source, registers can be written to at any time, but the duty
such as the Timers’ PRy, specifies the period. The cycle value is not latched until a period is complete.
period in both cases can be -calculated using This provides a double buffer for the PWM duty cycle
Equation 15-1. and is essential for glitchless PWM operation.
Some important boundary parameters of the PWM duty
EQUATION 15-1: CALCUL(%TING THE PWM cycle include:
PERIOD * Edge-Aligned PWM:
PWM Period = [Value + 1] x TCY x (Prescaler Value) - If OCxR and OCxRS are loaded with 0000h,
Where: the OCx pin will remain low (0% duty cycle).
Value = OCxRS in Edge-Aligned PWM mode - If OCxRS is greater than OCxR, the pin will
and can be PRy in Center-Aligned PWM mode remain high (100% duty cycle).
(if TMRYy is the Sync source). » Center-Aligned PWM (with TMRYy as the
Sync source):
Note 1: Based on Tov = fosc " 2; Doze mode and - IfOCXR, OCXRS and PRy are all loaded with

PLL are disabled.

0000h, the OCx pin will remain low
(0% duty cycle).
- If OCxRS is greater than PRy, the pin will go

high (100% duty cycle).
See Example 15-3 for PWM mode timing details.
Table 15-1 and Table 15-2 show example PWM
frequencies and resolutions for a device operating at
4 MIPS and 10 MIPS, respectively.

EQUATION 15-2: CALCULATION FOR MAXIMUM PWM RESOLUTION(")

1 Fcy
0g10
FPwM ¢ (Prescale Value)

Maximum PWM Resolution (bits) = bits
log(2)

Note 1: Based on Fcy = Fosc/2; Doze mode and PLL are disabled.

EQUATION 15-3: PWM PERIOD AND DUTY CYCLE CALCULATIONS(")

1. Find the OCXRS register value for a desired PWM frequency of 52.08 kHz, where Fosc = 8 MHz with PLL (32 MHz device
clock rate) and a prescaler setting of 1:1 using Edge-Aligned PWM mode:
Tcy=2+«Tosc = 62.5ns

PWM Period = 1/PWM Frequency = 1/52.08 kHz=19.2 ps
PWM Period = (OCxRS + 1) « TCY * (OCx Prescale Value)
19.2 us = (OCxRS+1)+62.5ns+*1

OCxRS = 306

2. Find the maximum resolution of the duty cycle that can be used with a 52.08 kHz frequency and a 32 MHz device clock rate:
PWM Resolution = log;o(FCY/FPwM)/log;2) bits
= (log;o(16 MHz/52.08 kHz)/log;(2) bits
8.3 bits

Note 1: Based on Tcy = 2 * Tosc; Doze mode and PLL are disabled.

© 2011-2013 Microchip Technology Inc. DS39995D-page 155
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17.0 INTER-INTEGRATED
CIRCUIT™ (12C™)

Note: This data sheet summarizes the features of
this group of PIC24F devices. It is not
intended to be a comprehensive reference
source. For more information on the
Inter-Integrated Circuit, refer to the
“PIC24F Family Reference Manual’,
Section 24. “Inter-Integrated Circuit™
(IZCT"")” (DS39702).

The Inter-Integrated Circuit (IZCT"") module is a serial
interface useful for communicating with other
peripheral or microcontroller devices. These peripheral
devices may be serial data EEPROMSs, display drivers,
A/D Converters, etc.

The 12C modules support these features:

* Independent master and slave logic

» 7-bit and 10-bit device addresses

« General call address, as defined in the 12C protocol

» Clock stretching to provide delays for the
processor to respond to a slave data request

» Both 100 kHz and 400 kHz bus specifications

» Configurable address masking

* Multi-Master modes to prevent loss of messages
in arbitration

» Bus Repeater mode, allowing the acceptance of
all messages as a slave, regardless of the
address

» Automatic SCL

A block diagram of the module is shown in Figure 17-1.

17.1 Pin Remapping Options

The I12C modules are tied to a fixed pin. To allow flexi-
bility with peripheral multiplexing, the 12C1 module in
28-pin devices, can be reassigned to the alternate pins.
These alternate pins are designated as SCL1 and
SDA1 during device configuration.

Pin assignment is controlled by the I2CxSEL
Configuration bit. Programming this bit (= 0) multiplexes
the module to the SCL1 and SDA1 pins.

Note: Throughout this section, references to
register and bit names that may be
associated with a specific 12C module are
referred to generically by the use of ‘X’ in
place of the specific module number. Thus,
“I2CxSTAT” might refer to the Receive

Status register for either 12C1 or 12C2.

17.2 Communicating as a Master in a
Single Master Environment

The details of sending a message in Master mode
depends on the communication protocols for the device
being communicated with. Typically, the sequence of
events is as follows:

1. Assert a Start condition on SDAx and SCLx.

2. Send the I2C device address byte to the slave
with a write indication.

3. Wait for and verify an Acknowledge from the
slave.

4. Send the first data byte (sometimes known as
the command) to the slave.

5. Wait for and verify an Acknowledge from the

slave.

6. Send the serial memory address low byte to the
slave.

7. Repeat Steps 4 and 5, until all data bytes are
sent.

8. Assert a Repeated Start condition on SDAx and
SCLx.

9. Send the device address byte to the slave with
a read indication.

10. Wait for and verify an Acknowledge from the
slave.

11. Enable master reception to receive serial
memory data.

12. Generate an ACK or NACK condition at the end
of a received byte of data.

13. Generate a Stop condition on SDAx and SCLx.

© 2011-2013 Microchip Technology Inc.
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REGISTER 17-1:  12CxCON: 12Cx CONTROL REGISTER

R/W-0 uU-0 R/W-0 R/W-1, HC R/W-0 R/W-0 R/W-0 R/W-0
12CEN — 12CSIDL SCLREL IPMIEN A10M DISSLW SMEN

bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0, HC R/W-0, HC R/W-0, HC R/W-0, HC R/W-0, HC
GCEN STREN ACKDT ACKEN RCEN PEN RSEN SEN

bit 7 bit 0

Legend: HC = Hardware Clearable bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 I2CEN: 12Cx Enable bit

1 = Enables the 12Cx module, and configures the SDAx and SCLx pins as serial port pins
0 = Disables the 12Cx module; all 12C™ pins are controlled by port functions

bit 14 Unimplemented: Read as ‘0’

bit 13 12CSIDL: 12Cx Stop in Idle Mode bit
1 = Discontinues module operation when the device enters an Idle mode
0 = Continues module operation in Idle mode

bit 12 SCLREL: SCLx Release Control bit (when operating as 12c slave)

1 = Releases SCLx clock
0 = Holds SCLx clock low (clock stretch)

If STREN = 1:

The bit is RIW (i.e., software may write ‘0’ to initiate stretch and write ‘1’ to release clock). Hardware is
clear at the beginning of the slave transmission. Hardware is clear at the end of slave reception.

If STREN = 0:
The bit is R/S (i.e., software may only write ‘1’ to release clock). Hardware is clear at the beginning of
slave transmission.
bit 11 IPMIEN: Intelligent Peripheral Management Interface (IPMI) Enable bit
1 = |IPMI Support mode is enabled; all addresses are Acknowledged
0 = IPMI Support mode is disabled
bit 10 A10M: 10-Bit Slave Addressing bit
1 =12CxADD is a 10-bit slave address
0 =12CxADD is a 7-bit slave address
bit 9 DISSLW: Disable Slew Rate Control bit
1 = Slew rate control is disabled
0 = Slew rate control is enabled
bit 8 SMEN: SMBus Input Levels bit

1 = Enables I/O pin thresholds compliant with the SMBus specification
0 = Disables the SMBus input thresholds

bit 7 GCEN: General Call Enable bit (when operating as 12c slave)
1 = Enables interrupt when a general call address is received in the I2CxRSR (module is enabled for
reception)
0 = General call address is disabled
bit 6 STREN: SCLx Clock Stretch Enable bit (when operating as 12c slave)

Used in conjunction with the SCLREL bit.
1 = Enables software or receives clock stretching
0 = Disables software or receives clock stretching

DS39995D-page 172 © 2011-2013 Microchip Technology Inc.



PIC24FV32KA304 FAMILY

18.0 UNIVERSAL ASYNCHRONOUS
RECEIVER TRANSMITTER
(UART)

Note: This data sheet summarizes the features of
this group of PIC24F devices. It is not
intended to be a comprehensive reference
source. For more information on the Univer-
sal Asynchronous Receiver Transmitter,
refer to the “PIC24F Family Reference
Manual”, Section 21. “UART” (DS39708).

The Universal Asynchronous Receiver Transmitter
(UART) module is one of the serial I/O modules
available in this PIC24F device family. The UART is a
full-duplex, asynchronous system that can communicate
with peripheral devices, such as personal computers,
LIN/J2602, RS-232 and RS-485 interfaces. This module
also supports a hardware flow control option with the
UxCTS and UxRTS pins, and also includes an IrDA®
encoder and decoder.

The primary features of the UART module are:

» Full-Duplex, 8-Bit or 9-Bit Data Transmission
through the UxTX and UxRX Pins

» Even, Odd or No Parity Options (for 8-bit data)

* One or Two Stop bits

» Hardware Flow Control Option with UxCTS and
UxRTS pins

» Fully Integrated Baud Rate Generator (IBRG) with
16-Bit Prescaler

» Baud Rates Ranging from 1 Mbps to 15 bps at
16 MIPS

* 4-Deep, First-In-First-Out (FIFO) Transmit Data
Buffer

* 4-Deep FIFO Receive Data Buffer

« Parity, Framing and Buffer Overrun Error
Detection

» Support for 9-Bit mode with Address Detect
(91 bit = 1)
« Transmit and Receive Interrupts
» Loopback mode for Diagnostic Support
» Support for Sync and Break Characters
» Supports Automatic Baud Rate Detection
« IrDA® Encoder and Decoder Logic
» 16x Baud Clock Output for IrDA Support
A simplified block diagram of the UARTXx is shown in
Figure 18-1. The UARTx module consists of these
important hardware elements:
» Baud Rate Generator
* Asynchronous Transmitter
* Asynchronous Receiver

Note: Throughout this section, references to
register and bit names that may be asso-
ciated with a specific USART module are
referred to generically by the use of X’ in
place of the specific module number.
Thus, “UxSTA” might refer to the USART
Status register for either USART1 or

USART2.
FIGURE 18-1: UARTx SIMPLIFIED BLOCK DIAGRAM
Baud Rate Generator

— IrDA® <] UXBCLK

—®| Hardware Flow Control >& UxRTS
X] UxCTS

— UARTXx Receiver - X] UxRX

—|  UARTX Transmitter <] UxTX
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19.2 RTCC Module Registers

The RTCC module registers are organized into three
categories:

* RTCC Control Registers
* RTCC Value Registers
» Alarm Value Registers

19.2.1 REGISTER MAPPING

To limit the register interface, the RTCC Timer and
Alarm Time registers are accessed through corre-
sponding register pointers. The RTCC Value Register
Window (RTCVALH and RTCVALL) uses the RTCPTR
bits (RCFGCAL<9:8>) to select the desired Timer
register pair (see Table 19-1).

By writing the RTCVALH byte, the RTCC Pointer value,
the RTCPTR<1:0> bits decrement by one until they
reach ‘00’. Once they reach ‘00’, the MINUTES and
SECONDS value will be accessible through RTCVALH
and RTCVALL until the pointer value is manually
changed.

TABLE 19-1: RTCVAL REGISTER MAPPING

RTCC Value Register Window

RTCPTR<1:0>

RTCVAL<15:8> | RTCVAL<7:0>
00 MINUTES SECONDS
01 WEEKDAY HOURS
10 MONTH DAY
11 — YEAR

The Alarm Value Register Window (ALRMVALH
and ALRMVALL) uses the ALRMPTRx bits
(ALCFGRPT<9:8>) to select the desired Alarm
register pair (see Table 19-2).

By writing the ALRMVALH byte, the Alarm Pointer
value (ALRMPTR<1:0> bits) decrements by one until
they reach ‘00’. Once they reach ‘00’, the ALRMMIN
and ALRMSEC value will be accessible through
ALRMVALH and ALRMVALL, until the pointer value is
manually changed.

TABLE 19-2: ALRMVAL REGISTER
MAPPING
ALRMPTR Alarm Value Register Window
<1:0> | ALRMVAL<15:8> | ALRMVAL<7:0>

00 ALRMMIN ALRMSEC
01 ALRMWD ALRMHR
10 ALRMMNTH ALRMDAY
11 PWCSTAB PWCSAMP

Considering that the 16-bit core does not distinguish
between 8-bit and 16-bit read operations, the user must
be aware that when reading either the ALRMVALH or
ALRMVALL bytes, the ALRMPTR<1:0> value will be
decremented. The same applies to the RTCVALH or
RTCVALL bytes with the RTCPTR<1:0> being
decremented.

Note:  This only applies to read operations andI

not write operations.

19.2.2 WRITE LOCK

In order to perform a write to any of the RTCC Timer
registers, the RTCWREN bit (RTCPWC<13>) must be
set (see Example 19-1).

Note: To avoid accidental writes to the timer, it is
recommended that the RTCWREN bit
(RCFGCAL<13>) is kept clear at any
other time. For the RTCWREN bit to be
set, there is only one instruction cycle time
window allowed between the 55h/AA
sequence and the setting of RTCWREN.
Therefore, it is recommended that code

follow the procedure in Example 19-1.

19.2.3 SELECTING RTCC CLOCK SOURCE

There are four reference source clock options that can
be selected for the RTCC using the RTCCSEL<1:0>
bits: 00 = Secondary Oscillator, 01 =LPRC, 10 =50 Hz
External Clock and 11 = 60 Hz External Clock.

EXAMPLE 19-1: SETTING THE RTCWREN BIT
asm volatile “push w7”);
asm volatile “push w8”);
asm volatile “disi #57);

“mov #0x55, w7”);

“mov w7, NVMKEY”);
“mov #O0xAA, w8”);

“mov w8, _NVMKEY”);
“bset RCFGCAL, #13”);
“pop w8”);

“pop w7”);

asm volatile
asm volatile
asm volatile
asm volatile
asm volatile
asm volatile

asm volatile

//set the RTCWREN bit
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FIGURE 29-10: OUTPUT COMPARE x TIMINGS

OCx Z :
(Output Compare or PWM Mode) ! X

TABLE 29-29: OUTPUT CAPTURE REQUIREMENTS

Pa";':m. Symbol Characteristic Min Max Units Conditions
ocn1" TccR OC1 Output Rise Time — 10 ns
— — ns
0oC10 TccF OC1 Qutput Fall Time — 10 ns
— — ns
FIGURE 29-11: PWM MODULE TIMING REQUIREMENTS
- 0C20 - -
OCFx \ ! /
<— oc15 —»- !
PWM l ><
TABLE 29-30: PWM TIMING REQUIREMENTS
Par‘;'(a)m. Symbol Characteristic Min Typ’r Max | Units Conditions
OC15 |[TrFD Fault Input to PWM 1/O — — 25 ns |VDD = 3.0V, -40°C to +125°C
Change
OC20 |TFH Fault Input Pulse Width 50 — — ns |VDD = 3.0V, -40°C to +125°C

1 Datain “Typ” column is at 5V, +25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.
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FIGURE 29-13: I2C™ BUS DATA TIMING CHARACTERISTICS (MASTER MODE)
- IM21 —
SCLx N /N SN
CiIM10 M26: 1<IM25
IM20 —»! '«— - . : ‘
SDA N oo : :
n \ / A 7 s A
M40 o
SDA — -
Ou)ft ><

Note: Refer to Figure 29-3 for load conditions.

TABLE 29-32: 12C™ BUS DATA TIMING REQUIREMENTS (MASTER MODE)

AC CHARACTERISTICS

Standard Operating Conditions: 2.0V to 3.6V

(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Param

No. Symbol Characteristic Min(" Max Units Conditions
IM10  |TLo:scL |Clock Low Time (100 kHz mode | Tcy/2 (BRG + 1) — ps
400 kHz mode | Tcy/2 (BRG + 1) — us
1 MHz mode® | Tcv/2 (BRG + 1) — us
IM11 THizscL  |Clock High Time |100 kHz mode | Tcy/2 (BRG + 1) — us
400 kHz mode | Tcy/2 (BRG + 1) — us
1 MHz mode® | Tcv/2 (BRG + 1) — us
IM20  |TF:scL SDAx and SCLx {100 kHz mode — 300 ns CB is specified to be
Fall Time 400 kHz mode 20 +0.1CB 300 ns |from 10 to 400 pF
1 MHz mode(? — 100 ns
IM21 TR:SCL SDAXx and SCLx |100 kHz mode — 1000 ns CB is specified to be
Rise Time 400 kHz mode 20+0.1C8 300 ns |from 10 to 400 pF
1 MHz mode®? — 300 ns
IM25  |Tsu:DAT |Data Input 100 kHz mode 250 — ns
Setup Time 400 kHz mode 100 — ns
1 MHz mode(? 100 — ns
IM26  |THD:DAT |Data Input 100 kHz mode 0 — ns
Hold Time 400 kHz mode 0 0.9 us
1 MHz mode(® 0 — ns
IM40  |[TAA:scL  |Output Valid 100 kHz mode — 3500 ns
from Clock 400 kHz mode — 1000 ns
1 MHz mode(? — — ns
IM45 |TBF:SDA |Bus Free Time |[100 kHz mode 4.7 — us Time the bus must be
400 kHz mode 1.3 — us  |free before a new
1 MHz mode® 05 — us transmission can start
IM50 CB Bus Capacitive Loading — 400 pF
Note 1: BRG s the value of the I°C Baud Rate Generator. Refer to Section 17.3 “Setting Baud Rate When Operating
as a Bus Master” for details.
2: Maximum pin capacitance = 10 pF for all 12c pins (for 1 MHz mode only).
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FIGURE 29-20: SPIx MODULE SLAVE MODE TIMING CHARACTERISTICS (CKE = 0)

s\ « /

. SP50_; ) .SP52_

SCKx : ' ' - X :

(CKP = 0) . /; ;i‘ o/ \\ )S_X—B\ X
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. SP51
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TABLE 29-38: SPIx MODULE SLAVE MODE TIMING REQUIREMENTS (CKE = 0)

Standard Operating Conditions: 2.0V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

P:rsm Symbol Characteristic Min Typ“) Max Units Conditions
SP70 |TscL SCKXx Input Low Time 30 — — ns
SP71 |TscH SCKXx Input High Time 30 — — ns
SP72 |TscF SCKx Input Fall Time(@ — 10 25 ns
SP73 |TscR SCKx Input Rise Time(? — 10 25 ns
SP30 |TdoF SDOx Data Output Fall Time(@ — 10 25 ns
SP31 |TdoR SDOx Data Output Rise Time(? — 10 25 ns
SP35 |TscH2doV, |SDOx Data Output Valid after — — 30 ns

TscL2doV |SCKx Edge
SP40 |TdiV2scH, |Setup Time of SDIx Data Input 20 — — ns

TdiV2scL |to SCKx Edge
SP41 |TscH2diL, |Hold Time of SDIx Data Input 20 — — ns

TscL2diL |to SCKx Edge
SP50 |TssL2scH, |SSxto SCKx T or SCKx Input 120 — — ns

TssL2scL
SP51 |TssH2dozZ |SSx T to SDOx Output High-Impedance® 10 — 50 ns
SP52 |TscH2ssH |SSx after SCKx Edge 1.5Tcy + 40 — — ns

TscL2ssH
Note 1: Datain“Typ” columnis at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance only and are

not tested.

2: The minimum clock period for SCKx is 100 ns; therefore, the clock generated in Master mode must not violate
this specification.
3: This assumes a 50 pF load on all SPIx pins.
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FIGURE 30-16: TYPICAL AND MAXIMUM Ipp vs. VDD (DEEP SLEEP MODE)
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FIGURE 30-17: TYPICAL AND MAXIMUM IpD vs. TEMPERATURE (DEEP SLEEP MODE)
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TYPICAL AIDSBOR vs. VDD

FIGURE 30-20:
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FIGURE 30-53: VIL/VIH vs. VDD (OSCO, TEMPERATURES AS NOTED)
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FIGURE 30-54: VIL/VIH vs. VDD (MCLR, TEMPERATURES AS NOTED)
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