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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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TABLE 1-2: DEVICE FEATURES FOR PIC24F16KL40X/30X DEVICES 
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Operating Frequency DC – 32 MHz 

Program Memory (bytes) 16K 8K 8K 16K 8K 8K

Program Memory (instructions) 5632 2816 2816 5632 2816 2816

Data Memory (bytes) 1024 1024 1024 1024 1024 1024

Data EEPROM Memory (bytes) 512 512 256 512 512 256

Interrupt Sources 
(soft vectors/NMI traps)

31 (27/4) 31 (27/4) 30 (26/4) 31 (27/4) 31 (27/4) 30 (26/4)

I/O Ports PORTA<7:0> 
PORTB<15:0>

PORTA<6:0>
PORTB<15:12,9:7,4,2:0>

Total I/O Pins 24 18

Timers (8/16-bit) 2/2 2/2 2/2 2/2 2/2 2/2

Capture/Compare/PWM modules:

   Total 3 3 3 3 3 3

   Enhanced CCP 1 1 1 1 1 1

Input Change Notification Interrupt 23 23 23 17 17 17

Serial Communications: 

   UART 2 2 2 2 2 2

   MSSP 2 2 2 2 2 2

10-Bit Analog-to-Digital Module 
(input channels)   

12 12 — 12 12 —

Analog Comparators 2 2 2 2 2 2

Resets (and delays) POR, BOR, RESET Instruction, MCLR, WDT, Illegal Opcode, 
REPEAT Instruction, Hardware Traps, Configuration Word Mismatch 

(PWRT, OST, PLL Lock) 

Instruction Set 76 Base Instructions, Multiple Addressing Mode Variations

Packages 28-Pin SPDIP/SSOP/SOIC/QFN 20-Pin PDIP/SSOP/SOIC/QFN
 2011-2013 Microchip Technology Inc. DS30001037C-page 11
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SOSCI 9 6 11 8 I ANA Secondary Oscillator Input

SOSCO 10 7 12 9 O ANA Secondary Oscillator Output

SS1 12 9 26 23 O — SPI1 Slave Select

SS2 15 12 23 20 O — SPI2 Slave Select

T1CK 13 10 18 15 I ST Timer1 Clock

T3CK 18 15 26 23 I ST Timer3 Clock

T3G 6 3 6 3 I ST Timer3 External Gate Input

U1CTS 12 9 17 14 I ST UART1 Clear-to-Send Input

U1RTS 13 10 18 15 O — UART1 Request-to-Send Output

U1RX 6 3 6 3 I ST UART1 Receive

U1TX 11 8 16 13 O — UART1 Transmit

U2CTS 10 7 12 9 I ST UART2 Clear-to-Send Input

U2RTS 9 6 11 8 O — UART2 Request-to-Send Output

U2RX 5 2 5 2 I ST UART2 Receive

U2TX 4 1 4 1 O — UART2 Transmit

ULPWU 4 1 4 1 I ANA Ultra Low-Power Wake-up Input

VDD 20 17 13, 28 10, 25 P — Positive Supply for Peripheral Digital Logic and 
I/O Pins

VREF+ 2 19 2 27 I ANA A/D Reference Voltage Input (+)

VREF- 3 20 3 28 I ANA A/D Reference Voltage Input (-)

VSS 19 16 8, 27 5, 24 P — Ground Reference for Logic and I/O Pins

TABLE 1-4: PIC24F16KL40X/30X FAMILY PINOUT DESCRIPTIONS (CONTINUED)

Function

Pin Number

I/O Buffer Description
20-Pin 
PDIP/
SSOP/
SOIC

20-Pin 
QFN

28-Pin 
SPDIP/
SSOP/
SOIC

28-Pin 
QFN

Legend: TTL = TTL input buffer ST = Schmitt Trigger input buffer
ANA = Analog level input/output I2C = I2C™/SMBus input buffer
 2011-2013 Microchip Technology Inc. DS30001037C-page 17
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CVREF 17 14 11 I ANA Comparator Voltage Reference Output

CVREF+ 2 19 2 I ANA Comparator Reference Positive Input Voltage

CVREF- 3 20 3 I ANA Comparator Reference Negative Input Voltage

HLVDIN 15 12 6 I ST High/Low-Voltage Detect Input

INT0 11 8 12 I ST Interrupt 0 Input

INT1 17 14 11 I ST Interrupt 1 Input

INT2 14 11 10 I ST Interrupt 2 Input

MCLR 1 18 1 I ST Master Clear (device Reset) Input. This line is brought 
low to cause a Reset.

OSCI 7 4 4 I ANA Main Oscillator Input

OSCO 8 5 5 O ANA Main Oscillator Output

PGEC1 5 2 — I/O ST ICSP™ Clock 1

PCED1 4 1 — I/O ST ICSP Data 1

PGEC2 2 19 2 I/O ST ICSP Clock 2

PGED2 3 20 3 I/O ST ICSP Data 2

PGEC3 10 7 7 I/O ST ICSP Clock 3

PGED3 9 6 6 I/O ST ICSP Data 3

RA0 2 19 2 I/O ST PORTA Pins

RA1 3 20 3 I/O ST

RA2 7 4 4 I/O ST

RA3 8 5 5 I/O ST

RA4 10 7 7 I/O ST

RA5 1 18 1 I ST

RA6 14 11 10 I/O ST

RB0 4 1 — I/O ST PORTB Pins

RB1 5 2 — I/O ST

RB2 6 3 — I/O ST

RB4 9 6 6 I/O ST

RB7 11 8 — I/O ST

RB8 12 9 8 I/O ST

RB9 13 10 9 I/O ST

RB12 15 12 — I/O ST

RB13 16 13 — I/O ST

RB14 17 14 11 I/O ST

RB15 18 15 12 I/O ST

REFO 18 15 12 O — Reference Clock Output

TABLE 1-5: PIC24F16KL20X/10X FAMILY PINOUT DESCRIPTIONS (CONTINUED)

Function

Pin Number

I/O Buffer Description
20-Pin 
PDIP/
SSOP/
SOIC

20-Pin 
QFN

14-Pin 
PDIP/

TSSOP

Legend: TTL = TTL input buffer ST = Schmitt Trigger input buffer
ANA = Analog level input/output I2C = I2C™/SMBus input buffer
 2011-2013 Microchip Technology Inc. DS30001037C-page 19
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 4 Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

 Buffer/Transmit Register 00xx

P SSPM3 SSPM2 SSPM1 SSPM0 0000

EN RCEN PEN RSEN SEN 0000

N SDAHT SBCDE AHEN DHEN 0000

S R/W UA BF 0000

egister (I2C™ Slave Mode)
oad Register (I2C Master Mode)

0000

sk Register (I2C Slave Mode) 00FF

 Buffer/Transmit Register 00xx

P SSPM3 SSPM2 SSPM1 SSPM0 0000

EN RCEN PEN RSEN SEN 0000

N SDAHT SBCDE AHEN DHEN 0000

S R/W UA BF 0000

Register (I2C Slave Mode)
oad Register (I2C Master Mode)

0000

sk Register (I2C Slave Mode) 00FF

4 Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

V BRGH PDSEL1 PDSEL0 STSEL 0000

E PERR FERR OERR URXDA 0110

it Register xxxx

e Register 0000

0000

V BRGH PDSEL1 PDSEL0 STSEL 0000

E PERR FERR OERR URXDA 0110

it Register xxxx

e Register 0000

0000
 

 

TABLE 4-8: MSSP REGISTER MAP

File Name Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit

SSP1BUF 0200 — — — — — — — — MSSP1 Receive

SSP1CON1 0202 — — — — — — — — WCOL SSPOV SSPEN CK

SSP1CON2 0204 — — — — — — — — GCEN ACKSTAT ACKDT ACK

SSP1CON3 0206 — — — — — — — — ACKTIM PCIE SCIE BOE

SSP1STAT 0208 — — — — — — — — SMP CKE D/A P

SSP1ADD 020A — — — — — — — — MSSP1 Address R
MSSP1 Baud Rate Rel

SSP1MSK 020C — — — — — — — — MSSP1 Address Ma

SSP2BUF(1) 0210 — — — — — — — — MSSP2 Receive

SSP2CON1(1) 0212 — — — — — — — — WCOL SSPOV SSPEN CK

SSP2CON2(1) 0214 — — — — — — — — GCEN ACKSTAT ACKDT ACK

SSP2CON3(1) 0216 — — — — — — — — ACKTIM PCIE SCIE BOE

SSP2STAT(1) 0218 — — — — — — — — SMP CKE D/A P

SSP2ADD(1) 021A — — — — — — — — MSSP2 Address 
MSSP2 Baud Rate Rel

SSP2MSK(1) 021C — — — — — — — — MSSP2 Address Ma

Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. 

Note 1: These bits and/or registers are unimplemented on PIC24FXXKL10X and PIC24FXXKL20X family devices; read as ‘0’.

TABLE 4-9: UART REGISTER MAP

File 
Name

Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 

U1MODE 0220 UARTEN — USIDL IREN RTSMD — UEN1 UEN0 WAKE LPBACK ABAUD RXIN

U1STA 0222 UTXISEL1 UTXINV UTXISEL0 — UTXBRK UTXEN UTXBF TRMT URXISEL1 URXISEL0 ADDEN RIDL

U1TXREG 0224 — — — — — — — UART1 Transm

U1RXREG 0226 — — — — — — — UART1 Receiv

U1BRG 0228 Baud Rate Generator Prescaler Register

U2MODE 0230 UARTEN — USIDL IREN RTSMD — UEN1 UEN0 WAKE LPBACK ABAUD RXIN

U2STA 0232 UTXISEL1 UTXINV UTXISEL0 — UTXBRK UTXEN UTXBF TRMT URXISEL1 URXISEL0 ADDEN RIDL

U2TXREG 0234 — — — — — — — UART2 Transm

U2RXREG 0236 — — — — — — — UART2 Receiv

U2BRG 0238 Baud Rate Generator Prescaler Register

Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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REGISTER 6-1: NVMCON: NONVOLATILE MEMORY CONTROL REGISTER

R/SO-0, HC R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0

WR WREN WRERR PGMONLY — — — —

bit 15 bit 8

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

— ERASE NVMOP5(1) NVMOP4(1) NVMOP3(1) NVMOP2(1) NVMOP1(1) NVMOP0(1)

bit 7 bit 0

Legend: HC = Hardware Clearable bit U = Unimplemented bit, read as ‘0’

R = Readable bit W = Writable bit SO = Settable Only bit

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

bit 15 WR: Write Control bit (program or erase)

1 = Initiates a data EEPROM erase or write cycle (can be set but not cleared in software)
0 = Write cycle is complete (cleared automatically by hardware)

bit 14 WREN: Write Enable bit (erase or program)

1 = Enables an erase or program operation
0 = No operation allowed (device clears this bit on completion of the write/erase operation)

bit 13 WRERR: Flash Error Flag bit

1 = A write operation is prematurely terminated (any MCLR or WDT Reset during programming
operation)

0 = The write operation completed successfully

bit 12 PGMONLY: Program Only Enable bit

1 = Write operation is executed without erasing target address(es) first
0 = Automatic erase-before-write; write operations are preceded automatically by an erase of target

address(es)

bit 11-7 Unimplemented: Read as ‘0’

bit 6 ERASE: Erase Operation Select bit

1 = Performs an erase operation when WR is set
0 = Performs a write operation when WR is set

bit 5-0 NVMOP<5:0>: Programming Operation Command Byte bits(1)

Erase Operations (when ERASE bit is ‘1’):
011010 = Erases 8 words
011001 = Erases 4 words
011000 = Erases 1 word 
0100xx = Erases entire data EEPROM

Programming Operations (when ERASE bit is ‘0’):
001xxx = Writes 1 word

Note 1: These NVMOP configurations are unimplemented on PIC24F04KL10X and PIC24F08KL20X devices. 
DS30001037C-page 54  2011-2013 Microchip Technology Inc.
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TABLE 7-1: RESET FLAG BIT OPERATION

7.1 Clock Source Selection at Reset

If clock switching is enabled, the system clock source at
device Reset is chosen, as shown in Table 7-2. If clock
switching is disabled, the system clock source is always
selected according to the oscillator Configuration bits.
For more information, see Section 9.0 “Oscillator
Configuration”.

TABLE 7-2: OSCILLATOR SELECTION vs. 
TYPE OF RESET (CLOCK 
SWITCHING ENABLED)

bit 3 SLEEP: Wake-up from Sleep Flag bit

1 = Device has been in Sleep mode
0 = Device has not been in Sleep mode

bit 2 IDLE: Wake-up from Idle Flag bit

1 = Device has been in Idle mode
0 = Device has not been in Idle mode

bit 1 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

bit 0 POR: Power-on Reset Flag bit

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

Flag Bit Setting Event Clearing Event

TRAPR (RCON<15>) Trap Conflict Event POR

IOPUWR (RCON<14>) Illegal 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 —

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

REGISTER 7-1: RCON: RESET CONTROL REGISTER(1) (CONTINUED)

Note 1: 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.

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

3: The SBOREN bit is forced to ‘0’ when disabled by the Configuration bits, BOREN<1:0> (FPOR<1:0>). 
When the Configuration bits are set to enable SBOREN, the default Reset state will be ‘1’.

Reset Type Clock Source Determinant

POR FNOSCx Configuration bits
(FNOSC<10:8>)BOR

MCLR COSCx Control bits 
(OSCCON<14:12>)WDTO

SWR
 2011-2013 Microchip Technology Inc. DS30001037C-page 61
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REGISTER 8-17: IPC0: INTERRUPT PRIORITY CONTROL REGISTER 0

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

— T1IP2 T1IP1 T1IP0 — CCP1IP2 CCP1IP1 CCP1IP0

bit 15 bit 8

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

— — — — — INT0IP2 INT0IP1 INT0IP0

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 T1IP<2:0>: Timer1 Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 11 Unimplemented: Read as ‘0’

bit 10-8 CCP1IP<2:0>: Capture/Compare/PWM1 Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 7-3 Unimplemented: Read as ‘0’

bit 2-0 INT0IP<2:0>: External Interrupt 0 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. DS30001037C-page 81
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REGISTER 8-28: IPC18: INTERRUPT PRIORITY CONTROL REGISTER 18

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

bit 15 bit 8

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

— — — — — HLVDIP2 HLVDIP1 HLVDIP0

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 15-3 Unimplemented: Read as ‘0’

bit 2-0 HLVDIP<2:0>: High/Low-Voltage Detect Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

REGISTER 8-29: IPC20: INTERRUPT PRIORITY CONTROL REGISTER 20

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

bit 15 bit 8

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

— — — — — ULPWUIP2 ULPWUIP1 ULPWUIP0

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 15-3 Unimplemented: Read as ‘0’

bit 6-4 ULPWUIP<2:0>: Ultra Low-Power Wake-up Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is Priority 1
000 = Interrupt source is disabled
DS30001037C-page 92  2011-2013 Microchip Technology Inc.
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REGISTER 10-1: ULPWCON: ULPWU CONTROL REGISTER

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

ULPEN — ULPSIDL — — — — ULPSINK

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

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 ULPEN: ULPWU Module Enable bit

1 = Module is enabled
0 = Module is disabled

bit 14 Unimplemented: Read as ‘0’

bit 13 ULPSIDL: ULPWU Stop in Idle Select bit

1 = Discontinues module operation when the device enters Idle mode
0 = Continues module operation in Idle mode

bit 12-9 Unimplemented: Read as ‘0’

bit 8 ULPSINK: ULPWU Current Sink Enable bit

1 = Current sink is enabled
0 = Current sink is disabled

bit 7-0 Unimplemented: Read as ‘0’
DS30001037C-page 108  2011-2013 Microchip Technology Inc.
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REGISTER 15-1: T4CON: TIMER4 CONTROL REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

bit 15 bit 8

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

— T4OUTPS3 T4OUTPS2 T4OUTPS1 T4OUTPS0 TMR4ON T4CKPS1 T4CKPS0

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 15-7 Unimplemented: Read as ‘0’

bit 6-3 T4OUTPS<3:0>: Timer4 Output Postscale Select bits

1111 = 1:16 Postscale
1110 = 1:15 Postscale
• 
• 
• 
0001 = 1:2 Postscale
0000 = 1:1 Postscale

bit 2 TMR4ON: Timer4 On bit

1 = Timer4 is on
0 = Timer4 is off

bit 1-0 T4CKPS<1:0>: Timer4 Clock Prescale Select bits

10 = Prescaler is 16
01 = Prescaler is 4
00 = Prescaler is 1 
DS30001037C-page 124  2011-2013 Microchip Technology Inc.
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REGISTER 17-6: SSPxCON3: MSSPx CONTROL REGISTER 3 (SPI MODE)

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

bit 15 bit 8

R-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

ACKTIM PCIE SCIE BOEN(1) SDAHT SBCDE AHEN DHEN

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 Unimplemented: Read as ‘0’

bit 7 ACKTIM: Acknowledge Time Status bit (I2C™ mode only)

Unused in SPI mode.

bit 6 PCIE: Stop Condition Interrupt Enable bit (I2C mode only)

Unused in SPI mode.

bit 5 SCIE: Start Condition Interrupt Enable bit (I2C mode only)

Unused in SPI mode.

bit 4 BOEN: Buffer Overwrite Enable bit(1)

In SPI Slave mode:

1 = SSPxBUF updates every time that a new data byte is shifted in, ignoring the BF bit
0 = If a new byte is received with the BF bit of the SSPxSTAT register already set, the SSPOV bit of

the SSPxCON1 register is set and the buffer is not updated

bit 3 SDAHT: SDAx Hold Time Selection bit (I2C mode only)

Unused in SPI mode.

bit 2 SBCDE: Slave Mode Bus Collision Detect Enable bit (I2C Slave mode only)

Unused in SPI mode.

bit 1 AHEN: Address Hold Enable bit (I2C Slave mode only)

Unused in SPI mode.

bit 0 DHEN: Data Hold Enable bit (Slave mode only)

Unused in SPI mode.

Note 1: For daisy-chained SPI operation: Allows the user to ignore all but the last received byte. SSPOV is still set 
when a new byte is received and BF = 1, but hardware continues to write the most recent byte to 
SSPxBUF.
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REGISTER 17-8: SSPxADD: MSSPx SLAVE ADDRESS/BAUD RATE GENERATOR REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

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

ADD<7:0>

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 Unimplemented: Read as ‘0’

bit 7-0 ADD<7:0>: Slave Address/Baud Rate Generator Value bits

SPI Master and I2     C™ Master modes:
Reloads value for Baud Rate Generator. Clock period is (([SPxADD] + 1) *2)/FOSC.

I2     C Slave modes:
Represents 7 or 8 bits of the slave address, depending on the addressing mode used:

7-Bit mode: Address is ADD<7:1>; ADD<0> is ignored.
10-Bit LSb mode: ADD<7:0> are the Least Significant bits of the address.
10-Bit MSb mode: ADD<2:1> are the two Most Significant bits of the address; ADD<7:3> are always
‘11110’ as a specification requirement, ADD<0> is ignored.

REGISTER 17-9: SSPxMSK: I2C™ SLAVE ADDRESS MASK REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

bit 15 bit 8

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

MSK<7:0>(1)

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 Unimplemented: Read as ‘0’

bit 7-0 MSK<7:0>: Slave Address Mask Select bits(1)

1 = Masking of corresponding bit of SSPxADD is enabled 
0 = Masking of corresponding bit of SSPxADD is disabled

Note 1: MSK0 is not used as a mask bit in 7-bit addressing.
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FIGURE 20-2: INDIVIDUAL COMPARATOR CONFIGURATIONS

Cx

VIN-

VIN+
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CxOUT
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Comparator CxIND > CxINA Compare(1) 
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CxOUT
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Comparator CxINC > CxINA Compare(1) 
CON = 1, CREF = 0, CCH<1:0> = 01
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Comparator VBG > CxINA Compare 
CON = 1, CREF = 0, CCH<1:0> = 11
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CXINA

Comparator CxINB > CVREF Compare 
CON = 1, CREF = 1, CCH<1:0> = 00
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CXINB

CVREF

Comparator CxIND > CVREF Compare(1) 
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CVREF
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CON = 1, CREF = 1, CCH<1:0> = 01
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VIN-

VIN+

COE

CXINC

CVREF

Comparator VBG > CVREF Compare 
CON = 1, CREF = 1, CCH<1:0> = 11
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VIN-

VIN+
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VBG/2

CVREF
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CxOUT
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CxOUT
Pin

CxOUT
Pin

CxOUT
Pin

CxOUT
Pin

CxOUT
Pin

CxOUT
Pin

–

–

–

–

– –

–

–

–

Note 1: This configuration is unavailable on 14-pin (PIC24FXXKL100/200) devices.
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REGISTER 20-1: CMxCON: COMPARATOR x CONTROL REGISTER

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

CON COE CPOL CLPWR — — CEVT COUT

bit 15 bit 8

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

EVPOL1(1) EVPOL0(1) — CREF — — CCH1 CCH0

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 CON: Comparator Enable bit

1 = Comparator is enabled
0 = Comparator is disabled

bit 14 COE: Comparator Output Enable bit

1 = Comparator output is present on the CxOUT pin
0 = Comparator output is internal only

bit 13 CPOL: Comparator Output Polarity Select bit

1 = Comparator output is inverted
0 = Comparator output is not inverted

bit 12 CLPWR: Comparator Low-Power Mode Select bit

1 = Comparator operates in Low-Power mode
0 = Comparator does not operate in Low-Power mode

bit 11-10 Unimplemented: Read as ‘0’ 

bit 9 CEVT: Comparator Event bit

1 = Comparator event defined by EVPOL<1:0> has occurred; subsequent triggers and interrupts are
disabled until the bit is cleared

0 = Comparator event has not occurred

bit 8 COUT: Comparator Output bit

When CPOL = 0:
1 = VIN+ > VIN-
0 = VIN+ < VIN-

When CPOL = 1:
1 = VIN+ < VIN-
0 = VIN+ > VIN-

bit 7-6 EVPOL<1:0>: Trigger/Event/Interrupt Polarity Select bits(1)

11 = Trigger/event/interrupt is generated on any change of the comparator output (while CEVT = 0)
10 = Trigger/event/interrupt is generated on the high-to-low transition of the comparator output
01 = Trigger/event/Interrupt is generated on the low-to-high transition of the comparator output
00 = Trigger/event/interrupt generation is disabled

bit 5 Unimplemented: Read as ‘0’ 

bit 4 CREF: Comparator Reference Select bits (non-inverting input)

1 = Non-inverting input connects to the internal CVREF voltage
0 = Non-inverting input connects to the CxINA pin

Note 1: If EVPOL<1:0> is set to a value other than ‘00’, the first interrupt generated will occur on any transition of 
COUT, regardless of if it is a rising or falling edge. Subsequent interrupts will occur based on the EVPOLx 
bits setting.

2: Unimplemented on 14-pin (PIC24FXXKL100/200) devices.
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REGISTER 21-1: CVRCON: COMPARATOR VOLTAGE REFERENCE CONTROL REGISTER  

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

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

CVREN CVROE CVRSS CVR4 CVR3 CVR2 CVR1 CVR0

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 Unimplemented: Read as ‘0’

bit 7 CVREN: Comparator Voltage Reference Enable bit

1 = CVREF circuit is powered on
0 = CVREF circuit is powered down

bit 6 CVROE: Comparator VREF Output Enable bit

1 = CVREF voltage level is output on the CVREF pin
0 = CVREF voltage level is disconnected from the CVREF pin

bit 5 CVRSS: Comparator VREF Source Selection bit

1 = Comparator reference source, CVRSRC = VREF+ – VREF-
0 = Comparator reference source, CVRSRC = AVDD – AVSS

bit 4-0 CVR<4:0>: Comparator VREF Value Selection 0 ≤ CVR<4:0> ≤ 31 bits 

When CVRSS = 1:
CVREF = (VREF-) + (CVR<4:0>/32) • (VREF+ – VREF-)

When CVRSS = 0:
CVREF = (AVSS) + (CVR<4:0>/32) • (AVDD – AVSS) 
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REGISTER 23-4: FOSC: OSCILLATOR CONFIGURATION REGISTER

R/P-0 R/P-0 R/P-1 R/P-1 R/P-1 R/P-0 R/P-1 R/P-1

FCKSM1 FCKSM0 SOSCSEL POSCFREQ1 POSCFREQ0 OSCIOFNC POSCMD1 POSCMD0

bit 7 bit 0

Legend:

R = Readable bit P = Programmable bit U = Unimplemented bit, read as ‘0’

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

bit 7-6 FCKSM<1:0>: Clock Switching and Monitor Selection Configuration bits

1x = Clock switching is disabled, Fail-Safe Clock Monitor is disabled
01 = Clock switching is enabled, Fail-Safe Clock Monitor is disabled
00 = Clock switching is enabled, Fail-Safe Clock Monitor is enabled

bit 5 SOSCSEL: Secondary Oscillator Power Selection Configuration bit

1 = Secondary oscillator is configured for high-power operation
0 = Secondary oscillator is configured for low-power operation

bit 4-3 POSCFREQ<1:0>: Primary Oscillator Frequency Range Configuration bits

11 = Primary oscillator/external clock input frequency is greater than 8 MHz
10 = Primary oscillator/external clock input frequency is between 100 kHz and 8 MHz
01 = Primary oscillator/external clock input frequency is less than 100 kHz
00 = Reserved; do not use

bit 2 OSCIOFNC: CLKO Enable Configuration bit

1 = CLKO output signal is active on the OSCO pin; primary oscillator must be disabled or configured
for the External Clock mode (EC) for the CLKO to be active (POSCMD<1:0> = 11 or 00)

0 = CLKO output is disabled

bit 1-0 POSCMD<1:0>: Primary Oscillator Configuration bits

11 = Primary Oscillator mode is disabled
10 = HS Oscillator mode is selected
01 = XT Oscillator mode is selected
00 = External Clock mode is selected
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NOTES:
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Note: For the most current package drawings, please see the Microchip Packaging Specification located at 

http://www.microchip.com/packaging
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Note: For the most current package drawings, please see the Microchip Packaging Specification located at 

http://www.microchip.com/packaging
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