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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

PIC

16-Bit

32MHz

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, HLVD, POR, PWM, WDT
18

16KB (5.5K x 24)

FLASH

512 x8

2K'x 8

1.8V ~ 3.6V

A/D 12x12b

Internal

-40°C ~ 125°C (TA)

Surface Mount
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20-S0IC
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PIC24FV32KA304 FAMILY

TABLE 1-1: DEVICE FEATURES FOR THE PIC24FV32KA304 FAMILY
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Operating Frequency DC - 32 MHz
Program Memory (bytes) 16K 32K 16K 32K 16K 32K
Program Memory (instructions) 5632 11264 5632 11264 5632 11264
Data Memory (bytes) 2048
Data EEPROM Memory (bytes) 512
Interrupt Sources (soft vectors/ 30 (26/4)
NMI traps)
1/0 Ports PORTA<5:0> PORTA<7,5:0> PORTA<11:7,5:0>
PORTB<15:12,9:7,4,2:0> PORTB<15:0> PORTB<15:0>
PORTC<9:0>
Total I/O Pins 17 23 38
Timers: Total Number (16-bit) 5
32-Bit (from paired 16-bit timers) 2
Input Capture Channels 3
Output Compare/PWM Channels 3
Input Change Notification Interrupt 16 22 37
Serial Communications: UART 2
SPI (3-wire/4-wire)
12c™ 2
12-Bit Analog-to-Digital Module 12 13 16
(input channels)
Analog Comparators 3

Resets (and delays)

POR, BOR, RESET Instruction, MCLR, WDT, lllegal Opcode,
REPEAT Instruction, Hardware Traps, Configuration Word Mismatch

(PWRT, OST, PLL Lock)

Instruction Set

76 Base Instructions, Multiple Addressing Mode Variations

Packages

20-Pin
PDIP/SSOP/SOIC

28-Pin
SPDIP/SSOP/SOIC/QFN

44-Pin QFN/TQFP
48-Pin UQFN

© 2011-2013 Microchip Technology Inc.

DS39995D-page 13



PIC24FV32KA304 FAMILY

2.2 Power Supply Pins
221 DECOUPLING CAPACITORS

The use of decoupling capacitors on every pair of
power supply pins, such as VDD, Vss, AVDD and
AVss, is required.

Consider the following criteria when using decoupling
capacitors:

» Value and type of capacitor: A 0.1 uF (100 nF),
10-20V capacitor is recommended. The capacitor
should be a low-ESR device, with a resonance
frequency in the range of 200 MHz and higher.
Ceramic capacitors are recommended.

* Placement on the printed circuit board: The
decoupling capacitors should be placed as close
to the pins as possible. It is recommended to
place the capacitors on the same side of the
board as the device. If space is constricted, the
capacitor can be placed on another layer on the
PCB using a via; however, ensure that the trace
length from the pin to the capacitor is no greater
than 0.25 inch (6 mm).

« Handling high-frequency noise: If the board is
experiencing high-frequency noise (upward of
tens of MHz), add a second ceramic type capaci-
tor in parallel to the above described decoupling
capacitor. The value of the second capacitor can
be in the range of 0.01 puF to 0.001 pF. Place this
second capacitor next to each primary decoupling
capacitor. In high-speed circuit designs, consider
implementing a decade pair of capacitances as
close to the power and ground pins as possible
(e.g., 0.1 uF in parallel with 0.001 pF).

* Maximizing performance: On the board layout
from the power supply circuit, run the power and
return traces to the decoupling capacitors first,
and then to the device pins. This ensures that the
decoupling capacitors are first in the power chain.
Equally important is to keep the trace length
between the capacitor and the power pins to a
minimum, thereby reducing PCB trace
inductance.

222 TANK CAPACITORS

On boards with power traces running longer than
six inches in length, it is suggested to use a tank capac-
itor for integrated circuits, including microcontrollers, to
supply a local power source. The value of the tank
capacitor should be determined based on the trace
resistance that connects the power supply source to
the device, and the maximum current drawn by the
device in the application. In other words, select the tank
capacitor so that it meets the acceptable voltage sag at
the device. Typical values range from 4.7 uF to 47 pF.

2.3 Master Clear (MCLR) Pin

The MCLR pin provides two specific device
functions: Device Reset, and Device Programming
and Debugging. If programming and debugging are
not required in the end application, a direct
connection to VDD may be all that is required. The
addition of other components, to help increase the
application’s resistance to spurious Resets from
voltage sags, may be beneficial. A typical
configuration is shown in Figure 2-1. Other circuit
designs may be implemented, depending on the
application’s requirements.

During programming and debugging, the resistance
and capacitance that can be added to the pin must
be considered. Device programmers and debuggers
drive the MCLR pin. Consequently, specific voltage
levels (VIH and VIL) and fast signal transitions must
not be adversely affected. Therefore, specific values
of R1 and C1 will need to be adjusted based on the
application and PCB requirements. For example, it is
recommended that the capacitor, C1, be isolated
from the MCLR pin during programming and
debugging operations by using a jumper (Figure 2-2).
The jumper is replaced for normal run-time
operations.

Any components associated with the MCLR pin
should be placed within 0.25 inch (6 mm) of the pin.

FIGURE 2-2: EXAMPLE OF MCLR PIN
CONNECTIONS
VDD

R1

R2 R
MCLR
JP PIC24FXXKXX
C1

I o

Note 1: R1< 10kQisrecommended. A suggested
starting value is 10 kQ. Ensure that the
MCLR pin VIH and VIL specifications are
met.

2: R2< 470Q will limit any current flowing

into MCLR from the external capacitor, C,
in the event of MCLR pin breakdown due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS). Ensure that the MCLR
pin VIH and VIL specifications are met.

DS39995D-page 24
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EXAMPLE 5-4: LOADING THE WRITE BUFFERS - ‘C’ LANGUAGE CODE

// C example using MPLAB C30

#define NUM INSTRUCTION PER ROW 64

int  attribute  ((space(auto psv))) progAddr = 0x1234; // Global variable located in Pgm Memory
unsigned int offset;

unsigned int i;

unsigned int progData[2*NUM INSTRUCTION PER ROW]; // Buffer of data to write

//Set up NVMCON for row programming
NVMCON = 0x4001; // Initialize NVMCON

//Set up pointer to the first memory location to be written
TBLPAG = builtin tblpage (&progAddr) ; // Initialize PM Page Boundary SFR
offset = _ builtin_ tbloffset (&§progAddr) ; // Initialize lower word of address

//Perform TBLWT instructions to write necessary number of latches
for (i=0; i < 2*NUM INSTRUCTION PER ROW; i++)
{

_ builtin tblwtl (offset, progDatal[i++]); // Write to address low word
~_builtin tblwth(offset, progDatal[il]); // Write to upper byte
offset = offset + 2; // Increment address

EXAMPLE 5-5: INITIATING A PROGRAMMING SEQUENCE — ASSEMBLY LANGUAGE CODE

DISI #5 ; Block all interrupts
for next 5 instructions

MOV #0x55, WO

MOV W0, NVMKEY ; Write the 55 key

MOV #0xAA, W1 ;

MOV W1l, NVMKEY ; Write the AA key

BSET NVMCON, #WR ; Start the erase sequence

NOP ; 2 NOPs required after setting WR

NOP ;

BTSC NVMCON, #15 ; Wait for the sequence to be completed
BRA $-2 ;

EXAMPLE 5-6: INITIATING A PROGRAMMING SEQUENCE - ‘C’ LANGUAGE CODE

// C example using MPLAB C30

asm("DISI #5"); // Block all interrupts for next 5 instructions

__builtin write NVM(); // Perform unlock sequence and set WR

DS39995D-page 62 © 2011-2013 Microchip Technology Inc.
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6.0 DATA EEPROM MEMORY

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
Data EEPROM, refer to the “PIC24F
Family Reference Manual”, Section 5.
“Data EEPROM” (DS39720).

The data EEPROM memory is a Nonvolatile Memory
(NVM), separate from the program and volatile data
RAM. Data EEPROM memory is based on the same
Flash technology as program memory, and is optimized
for both long retention and a higher number of
erase/write cycles.

The data EEPROM is mapped to the top of the user
program memory space, with the top address at pro-
gram memory address, 7FFEOOh to 7FFFFFh. The
size of the data EEPROM is 256 words in the
PIC24FV32KA304 family devices.

The data EEPROM is organized as 16-bit wide
memory. Each word is directly addressable, and is
readable and writable during normal operation over the
entire VDD range.

Unlike the Flash program memory, normal program
execution is not stopped during a data EEPROM
program or erase operation.

The data EEPROM programming operations are
controlled using the three NVM Control registers:

* NVMCON: Nonvolatile Memory Control Register

* NVMKEY: Nonvolatile Memory Key Register
* NVMADR: Nonvolatile Memory Address Register

6.1 NVMCON Register

The NVMCON register (Register 6-1) is also the primary
control register for data EEPROM program/erase
operations. The upper byte contains the control bits
used to start the program or erase cycle, and the flag bit
to indicate if the operation was successfully performed.
The lower byte of NVMCOM configures the type of NVM
operation that will be performed.

6.2 NVMKEY Register

The NVMKEY is a write-only register that is used to
prevent accidental writes or erasures of data EEPROM
locations.

To start any programming or erase sequence, the
following instructions must be executed first, in the
exact order provided:

1. Write 55h to NVMKEY.
2. Write AAh to NVMKEY.

After this sequence, a write will be allowed to the
NVMCON register for one instruction cycle. In most
cases, the user will simply need to set the WR bit in the
NVMCON register to start the program or erase cycle.
Interrupts should be disabled during the unlock
sequence.

The MPLAB® C30 C compiler provides a defined library
procedure (builtin write NVM) to perform the
unlock sequence. Example 6-1 illustrates how the
unlock sequence can be performed with in-line
assembly.

EXAMPLE 6-1: DATA EEPROM UNLOCK SEQUENCE
//Disable Interrupts For 5 instructions
asm volatile ("disi #5");

//Issue Unlock Sequence

asm volatile ("mov #0x55, WO \n"
"mov W0, NVMKEY \n"
"mov #0xAA, W1 \n"
"mov W1, NVMKEY \n") ;

// Perform Write/Erase operations

asm volatile ("bset NVMCON, #WR \n"
"nop \n"
"nop \n") ;

© 2011-2013 Microchip Technology Inc.
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REGISTER 8-2: CORCON: CPU CONTROL REGISTER

U-0 U-0 U-0 uU-0 U-0 u-0 uU-0 u-0
bit 15 bit 8
U-0 U-0 uU-0 U-0 R/C-0, HSC R/W-0 u-0 u-0
— — — — IPL3(?) psv() — —
bit 7 bit 0
Legend: C = Clearable bit HSC = Hardware Settable/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 15-4 Unimplemented: Read as ‘0’
bit 3 IPL3: CPU Interrupt Priority Level Status bit(2)

1 = CPU Interrupt Priority Level is greater than 7
0 = CPU Interrupt Priority Level is 7 or less

bit 1-0 Unimplemented: Read as ‘0’

Note 1: See Register 3-2 for the description of this bit, which is not dedicated to interrupt control functions.
2: The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.

Note: Bit 2 is described in Section 3.0 “CPU”.

DS39995D-page 80 © 2011-2013 Microchip Technology Inc.
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REGISTER 8-11: IECO: INTERRUPT ENABLE CONTROL REGISTER 0

bit 1 IC1IE: Input Capture Channel 1 Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 0 INTOIE: External Interrupt O Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

© 2011-2013 Microchip Technology Inc. DS39995D-page 91
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REGISTER 8-14

IEC3: INTERRUPT ENABLE CONTROL REGISTER 3

u-0 R/W-0 U-0 U-0 U-0 U-0 U-0 U-0
— RTCIE — — — — — —
bit 15 bit 8
u-0 U-0 u-0 U-0 U-0 R/W-0 R/W-0 U-0
— — — — — MI2C2IE SI2C2IE —
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’ = Bit is cleared x = Bit is unknown

bit 15 Unimplemented: Read as ‘0’

bit 14 RTCIE: Real-Time Clock and Calendar Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 13-3 Unimplemented: Read as ‘0’

bit 2 MI2C2IE: Master [12C2 Event Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 1 SI2C2IE: Slave 12C2 Event Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 0 Unimplemented: Read as ‘0’

DS39995D-page 94
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REGISTER 8-21:

IPC4: INTERRUPT PRIORITY CONTROL REGISTER 4

uU-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0

— CNIP2 CNIP1 CNIPO — CMIP2 CMIP1 CMIPO
bit 15 bit 8

u-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0

— MI2C1P2 MI2C1P1 MI2C1P0O — SI2C1P2 SI2C1P1 SI2C1P0
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’ = Bit is cleared x = Bit is unknown

bit 15
bit 14-12

bit 11
bit 10-8

bit 7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’
CNIP<2:0>: Input Change Notification Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

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

Unimplemented: Read as ‘0’
CMIP<2:0>: Comparator Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

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

Unimplemented: Read as ‘0’
MI2C1P<2:0>: Master 12C1 Event Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

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

Unimplemented: Read as ‘0’
SI12C1P<2:0>: Slave 12C1 Event Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

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

© 2011-2013 Microchip Technology Inc.
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REGISTER 8-23: IPC6: INTERRUPT PRIORITY CONTROL REGISTER 6

u-0 R/W-1 R/W-0 R/W-0 U-0 U-0 U-0 u-0
— T41P2 T41P1 T41P0O — — — —
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 U-0 U-0 U-0 U-0
— OC3IP2 OC3IP1 OC3IP0 — — — —
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’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’

bit 14-12 T4IP<2:0>: Timer4 Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

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

bit 11-7 Unimplemented: Read as ‘0’
bit 6-4 OC3IP<2:0>: Output Compare Channel 3 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’

© 2011-2013 Microchip Technology Inc.
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REGISTER 8-24:

IPC7: INTERRUPT PRIORITY CONTROL REGISTER 7

u-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— U2TXIP2 U2TXIP1 U2TXIPO — U2RXIP2 U2RXIP1 U2RXIPO
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— INT2IP2 INT2IP1 INT2IPO — T51P2 T5I1P1 T5IP0
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’ = Bit is cleared x = Bit is unknown

bit 15
bit 14-12

bit 11
bit 10-8

bit 7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’
U2TXIP<2:0>: UART2 Transmitter Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

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

Unimplemented: Read as ‘0’
U2RXIP<2:0>: UART2 Receiver Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

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

Unimplemented: Read as ‘0’
INT2IP<2:0>: External Interrupt 2 Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

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

Unimplemented: Read as ‘0’
T5IP<2:0>: Timer5 Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)

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

DS39995D-page 104
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REGISTER 12-1: T1CON: TIMER1 CONTROL REGISTER

R/W-0 u-0 R/W-0 u-0 uU-0 u-0 R/W-0 R/W-0
TON — TSIDL — — — T1ECS1M | T1ECSO(")
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 uU-0 R/W-0 R/W-0 u-0
— TGATE TCKPS1 TCKPSO — TSYNC TCS —
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’ = Bit is cleared x = Bit is unknown
bit 15 TON: Timer1 On bit

1 = Starts 16-bit Timer1
0 = Stops 16-bit Timer1
bit 14 Unimplemented: Read as ‘0’
bit 13 TSIDL: Timer1 Stop in Idle Mode bit
1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode
bit 12-10 Unimplemented: Read as ‘0’
bit 9-8 T1ECS<1:0>: Timer1 Extended Clock Select bits(")

11 = Reserved; do not use

10 = Timer1 uses the LPRC as the clock source

01 = Timer1 uses the external clock from T1CK

00 = Timer1 uses the Secondary Oscillator (SOSC) as the clock source

bit 7 Unimplemented: Read as ‘0’

bit 6 TGATE: Timer1 Gated Time Accumulation Enable bit
When TCS =1:_
This bit is ignored.
When TCS = 0:

1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled
bit 5-4 TCKPS<1:0>: Timer1 Input Clock Prescale Select bits
11 =1:256
10 =1:64
01=1:8
00=1:1
bit 3 Unimplemented: Read as ‘0’
bit 2 TSYNC: Timer1 External Clock Input Synchronization Select bit

When TCS = 1:
1 = Synchronizes external clock input
0 = Does not synchronize external clock input

When TCS = 0:
This bit is ignored.

bit 1 TCS: Timer1 Clock Source Select bit

1 = Timer1 clock source is selected by TTIECS<1:0>
0 = Internal clock (FOsC/2)

bit 0 Unimplemented: Read as ‘0’

Note 1: The T1ECSKx bits are valid only when TCS = 1.
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REGISTER 18-1: UxMODE: UARTx MODE REGISTER (CONTINUED)

bit 3

bit 2-1

bit 0

Note 1:
2:

BRGH: High Baud Rate Enable bit

1 = BRG generates 4 clocks per bit period (4x baud clock, High-Speed mode)
0 = BRG generates 16 clocks per bit period (16x baud clock, Standard mode)
PDSEL<1:0>: Parity and Data Selection bits

11 = 9-bit data, no parity

10 = 8-bit data, odd parity

01 = 8-bit data, even parity

00 = 8-bit data, no parity

STSEL: Stop Bit Selection bit

1 = Two Stop bits

0 = One Stop bit

This feature is is only available for the 16x BRG mode (BRGH = 0).
The bit availability depends on the pin availability.

© 2011-2013 Microchip Technology Inc. DS39995D-page 181
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REGISTER 19-3:

ALCFGRPT: ALARM CONFIGURATION REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ALRMEN | CHIME | AMASK3 | AMASK2 | AMASK1 | AMASKO | ALRMPTR1 [ ALRMPTRO
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ARPT7 ARPT6 ARPT5 ARPT4 ARPT3 ARPT2 ARPT1 ARPTO
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’ = Bit is cleared x = Bit is unknown

bit 15

bit 14

bit 13-10

bit 9-8

bit 7-0

ALRMEN: Alarm Enable bit

1 = Alarm is enabled (cleared automatically after an alarm event whenever ARPT<7:0> = 00h and
CHIME = 0)

0 = Alarm is disabled

CHIME: Chime Enable bit

1 = Chime is enabled; ARPT<7:0> bits are allowed to roll over from 00h to FFh
0 = Chime is disabled; ARPT<7:0> bits stop once they reach 00h

AMASK<3:0>: Alarm Mask Configuration bits

0000 = Every half second

0001 = Every second

0010 = Every 10 seconds

0011 = Every minute

0100 = Every 10 minutes

0101 = Every hour

0110 = Once a day

0111 = Once a week

1000 = Once a month

1001 = Once a year (except when configured for February 29t once every 4 years)
101x = Reserved —do not use

11xx = Reserved —do not use

ALRMPTR<1:0>: Alarm Value Register Window Pointer bits

Points to the corresponding Alarm Value registers when reading the ALRMVALH and ALRMVALL registers.
The ALRMPTR<1:0> value decrements on every read or write of ALRMVALH until it reaches ‘00’.
ALRMVAL<15:8>:

00 = ALRMMIN

01 = ALRMWD

10 = ALRMMNTH

11 = Unimplemented

ALRMVAL<7:0>:

00 = ALRMSEC

01 = ALRMHR

10 = ALRMDAY

11 = Unimplemented

ARPT<7:0>: Alarm Repeat Counter Value bits

11111111 = Alarm will repeat 255 more times

00000000 = Alarm will not repeat
The counter decrements on any alarm event; it is prevented from rolling over from 00h to FFh unless
CHIME = 1.

DS39995D-page 190
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REGISTER 19-11: RTCCSWT: CONTROL/SAMPLE WINDOW TIMER REGISTER("

R/W-x RIW-x RIW-x R/W-x RIW-x R/W-x R/W-x R/W-x
PWCSTAB7 | PWCSTAB6 | PWCSTAB5 | PWCSTAB4 | PWCSTAB3 | PWCSTAB2 | PWCSTAB1 | PWCSTABO
bit 15 bit 8

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
PWCSAMP?7 | PWCSAMP6 | PWCSAMP5 | PWCSAMP4 | PWCSAMP3 | PWCSAMP2 | PWCSAMP1 | PWCSAMPO
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’ = Bit is cleared x = Bit is unknown
bit 15-8 PWCSTAB<7:0>: PWM Stability Window Timer bits

11111111 = Stability window is 255 TPwCCLK clock periods

00000000 = Stability window is 0 TPWCCLK clock periods
The sample window starts when the alarm event triggers. The stability window timer starts counting
from every alarm event when PWCEN = 1.

bit 7-0 PWCSAMP<7:0>: PWM Sample Window Timer bits

11111111 = Sample window is always enabled, even when PWCEN = 0
11111110 = Sample window is 254 TPWCCLK clock periods

00000000 = Sample window is 0 TPWCCLK clock periods

The sample window timer starts counting at the end of the stability window when PWCEN = 1. If
PWCSTAB<7:0>=00000000, the sample window timer starts counting from every alarm event when
PWCEN = 1.

Note 1: A write to this register is only allowed when RTCWREN = 1.
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REGISTER 20-2:

CRCCON2: CRC CONTROL REGISTER 2

uU-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — — DWIDTH4 DWIDTH3 DWIDTH2 DWIDTH1 DWIDTHO
bit 15 bit 8

u-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — — PLEN4 PLEN3 PLEN2 PLEN1 PLENO
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’ = Bit is cleared x = Bit is unknown

bit 15-13
bit 12-8

bit 7-5
bit 4-0

Unimplemented: Read as ‘0’

DWIDTH<4:0>: Data Width Select bits

Defines the width of the data word (Data Word Width = (DWIDTH<4:0>) + 1).
Unimplemented: Read as ‘0’

PLEN<4:0>: Polynomial Length Select bits

Defines the length of the CRC polynomial (Polynomial Length = (PLEN<4:0>) + 1).
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FIGURE 29-16: UARTx BAUD RATE GENERATOR OUTPUT TIMING
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FIGURE 29-17: UARTx START BIT EDGE DETECTION
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TABLE 29-35: UARTx TIMING REQUIREMENTS

AC CHARACTERISTICS (unless otherwise stated)

Standard Operating Conditions: 2.0V to 3.6V

Operating temperature  -40°C < TA < +85°C (Industrial)
-40°C < TA < +125°C (Extended)

Symbol Characteristics Min Typ Max Units
TLw UxBCLK High Time 20 TcyY/2 — ns
THW UxBCLK Low Time 20 (Tcy * UXBRG) + Tey/2 — ns
TBLD UxBCLK Falling Edge Delay from UxTX -50 — 50 ns
TBHD UxBCLK Rising Edge Delay from UxTX Tcy/2 — 50 — Tcy/2 + 50 ns
TWAK Minimum Low on UxRX Line to Cause — 1 — us
Wake-up

TcTs Minimum Low on UxCTS Line to Start Tey — — ns
Transmission

TSETUP Start bit Falling Edge to System Clock Rising 3 — — ns
Edge Setup Time

TSTDELAY | Maximum Delay in the Detection of the — — Tcy + TSETUP| ns
Start bit Falling Edge
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LPRC FREQUENCY ACCURACY vs. VDD

FIGURE 30-12:
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LPRC FREQUENCY ACCURACY vs. TEMPERATURE (2.0V < VDD < 5.5V)

FIGURE 30-13:
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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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