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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"

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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Product Status Obsolete
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Core Size 16-Bit

Speed 32MHz

Connectivity I²C, IrDA, LINbus, SPI, UART/USART

Peripherals Brown-out Detect/Reset, LVD, POR, PWM, WDT

Number of I/O 24

Program Memory Size 16KB (5.5K x 24)

Program Memory Type FLASH

EEPROM Size 512 x 8

RAM Size 1K x 8

Voltage - Supply (Vcc/Vdd) 1.8V ~ 3.6V

Data Converters A/D 19x10b/12b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Through Hole

Package / Case 28-DIP (0.300", 7.62mm)

Supplier Device Package 28-SPDIP
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5V Devices

PIC24FV16KM204 44 16K 2K 512 2.0-5.5 1 3/2 2 2 22 2 2 3 Yes Yes 2 3

PIC24FV16KM202 28 16K 2K 512 2.0-5.5 1 3/2 2 2 19 2 2 3 Yes Yes 2 3

PIC24FV08KM204 44 8K 2K 512 2.0-5.5 1 3/2 2 2 22 2 2 3 Yes Yes 2 3

PIC24FV08KM202 28 8K 2K 512 2.0-5.5 1 3/2 2 2 19 2 2 3 Yes Yes 2 3

PIC24FV16KM104 44 16K 1K 512 2.0-5.5 1 1/1 1 1 22 — — 1 Yes — 1 3

PIC24FV16KM102 28 16K 1K 512 2.0-5.5 1 1/1 1 1 19 — — 1 Yes — 1 3

PIC24FV08KM102 28 8K 1K 512 2.0-5.5 1 1/1 1 1 19 — — 1 Yes — 1 3

PIC24FV08KM101 20 8K 1K 512 2.0-5.5 1 1/1 1 1 16 — — 1 Yes — 1 3

3V Devices

PIC24F16KM204 44 16K 2K 512 1.8-3.6 1 3/2 2 2 22 2 2 3 Yes Yes 2 3

PIC24F16KM202 28 16K 2K 512 1.8-3.6 1 3/2 2 2 19 2 2 3 Yes Yes 2 3

PIC24F08KM204 44 8K 2K 512 1.8-3.6 1 3/2 2 2 22 2 2 3 Yes Yes 2 3

PIC24F08KM202 28 8K 2K 512 1.8-3.6 1 3/2 2 2 19 2 2 3 Yes Yes 2 3

PIC24F16KM104 44 16K 1K 512 1.8-3.6 1 1/1 1 1 22 — — 1 Yes — 1 3

PIC24F16KM102 28 16K 1K 512 1.8-3.6 1 1/1 1 1 19 — — 1 Yes — 1 3

PIC24F08KM102 28 8K 1K 512 1.8-3.6 1 1/1 1 1 19 — — 1 Yes — 1 3

PIC24F08KM101 20 8K 1K 512 1.8-3.6 1 1/1 1 1 16 — — 1 Yes — 1 3
DS30003030B-page 2   2013 Microchip Technology Inc.
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r Description

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

A/D Analog Inputs

Alternate I2C1 Clock Input/Output

Alternate I2C1 Data Input/Output

A/D Supply Pins

A/D Supply Pins

Comparator 1 Input A (+)

Comparator 1 Input B (-)

Comparator 1 Input C (+)

Comparator 1 Input D (-)
TABLE 1-5: PIC24FV16KM204 FAMILY PINOUT DESCRIPTION

Function

F FV

I/O Buffe

Pin Number Pin Number

20-Pin 
PDIP/ 
SSOP/ 
SOIC

28-Pin 
PDIP/ 
SSOP/ 
SOIC

28-Pin 
QFN

44-Pin 
QFN/ 
TQFP

48-Pin 
UQFN

20-Pin 
PDIP/ 
SSOP/ 
SOIC

28-Pin 
PDIP/ 
SSOP/ 
SOIC

28-Pin 
QFN

44-Pin 
QFN/ 
TQFP

48-Pin 
UQFN

AN0 2 2 27 19 21 2 2 27 19 21 I ANA

AN1 3 3 28 20 22 3 3 28 20 22 I ANA

AN2 4 4 1 21 23 4 4 1 21 23 I ANA

AN3 5 5 2 22 24 5 5 2 22 24 I ANA

AN4 6 6 3 23 25 6 6 3 23 25 I ANA

AN5 — 7 4 24 26 — 7 4 24 26 I ANA

AN6 — — — 25 27 — — — 25 27 I ANA

AN7 — — — 26 28 — — — 26 28 I ANA

AN8 — — — 27 29 — — — 27 29 I ANA

AN9 18 26 23 15 16 18 26 23 15 16 I ANA

AN10 17 25 22 14 15 17 25 22 14 15 I ANA

AN11 16 24 21 11 12 16 24 21 11 12 I ANA

AN12 15 23 20 10 11 15 23 20 10 11 I ANA

AN13 7 9 6 30 33 7 9 6 30 33 I ANA

AN14 8 10 7 31 34 8 10 7 31 34 I ANA

AN15 9 11 8 33 36 9 11 8 33 36 I ANA

AN16 10 12 9 34 37 10 12 9 34 37 I ANA

AN17 — 14 11 41 45 — 14 11 41 45 I ANA

AN18 — 15 12 42 46 — 15 12 42 46 I ANA

AN19 11 16 13 43 47 11 16 13 43 47 I ANA

AN20 12 17 14 44 48 12 17 14 44 48 I ANA

AN21 13 18 15 1 1 13 18 15 1 1 I ANA

ASCL1 — 15 12 42 46 — 15 12 42 46 I/O I2C™

ASDA1 — 14 11 41 45 — 14 11 41 45 I/O I2C

AVDD 20 28 25 17 18 20 28 25 17 18 P —

AVSS 19 27 24 16 17 19 27 24 16 17 P —

C1INA 8 7 4 24 26 8 7 4 24 26 I ANA

C1INB 7 6 3 23 25 7 6 3 23 25 I ANA

C1INC 5 5 2 22 24 5 5 2 22 24 I ANA

C1IND 4 4 1 21 23 4 4 1 21 23 I ANA

Legend: ANA = Analog level input/output, ST = Schmitt Trigger input buffer, I2C™ = I2C/SMBus input buffer



PIC24FV16KM204 FAMILY
TABLE 4-35: PROGRAM SPACE ADDRESS CONSTRUCTION

FIGURE 4-5: DATA ACCESS FROM PROGRAM SPACE ADDRESS GENERATION

Access Type
Access
Space

Program Space Address

<23> <22:16> <15> <14:1> <0>

Instruction Access
(Code Execution)

User 0 PC<22:1> 0

0xx xxxx xxxx xxxx xxxx xxx0

TBLRD/TBLWT
(Byte/Word Read/Write)

User TBLPAG<7:0> Data EA<15:0>

0xxx xxxx xxxx xxxx xxxx xxxx

Configuration TBLPAG<7:0> Data EA<15:0>

1xxx xxxx xxxx xxxx xxxx xxxx

Program Space Visibility
(Block Remap/Read)

User 0 PSVPAG<7:0>(2) Data EA<14:0>(1)

0 xxxx xxxx xxx xxxx xxxx xxxx

Note 1: Data EA<15> is always ‘1’ in this case, but is not used in calculating the program space address. Bit 15 of 
the address is PSVPAG<0>.

2: PSVPAG can have only two values (‘00’ to access program memory and FF to access data EEPROM) on 
the PIC24F16KM family.

0Program Counter

23 Bits

1

PSVPAG

8 Bits

EA

15 Bits

Program Counter(1)

Select

TBLPAG

8 Bits

EA

16 Bits

Byte Select

0

0

1/0

User/Configuration

Table Operations(2)

Program Space Visibility(1)

Space Select

24 Bits

23 Bits

(Remapping)

1/0

0

Note 1: The LSb of program space addresses is always fixed as ‘0’ in order to maintain word alignment of data in the 
program and Data Spaces.

2: Table operations are not required to be word-aligned. Table Read operations are permitted in the configuration 
memory space.
DS30003030B-page 64   2013 Microchip Technology Inc.



PIC24FV16KM204 FAMILY
REGISTER 8-16: IEC4: INTERRUPT ENABLE CONTROL REGISTER 4

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

DAC2IE DAC1IE CTMUIE — — — — HLVDIE

bit 15 bit 8

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

— — — — — U2ERIE U1ERIE —

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 DAC2IE: Digital-to-Analog Converter 2 Interrupt Enable bit

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

bit 14 DAC1IE: Digital-to-Analog Converter 1 Interrupt Enable bit

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

bit 13 CTMUIE: CTMU Interrupt Enable bit

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

bit 12-9 Unimplemented: Read as ‘0’ 

bit 8 HLVDIE: High/Low-Voltage Detect Interrupt Enable bit

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

bit 7-3 Unimplemented: Read as ‘0’

bit 2 U2ERIE: UART2 Error Interrupt Enable bit

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

bit 1 U1ERIE: UART1 Error Interrupt Enable bit

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

bit 0 Unimplemented: Read as ‘0’ 
 2013 Microchip Technology Inc.  DS30003030B-page 101



PIC24FV16KM204 FAMILY
REGISTER 8-17: IEC5: INTERRUPT ENABLE CONTROL REGISTER 5 

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 U-0 U-0 R/W-0 

— — — — — — — ULPWUIE

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 15-1 Unimplemented: Read as ‘0’

bit 0 ULPWUIE: Ultra Low-Power Wake-up Interrupt Enable bit 

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

REGISTER 8-18: IEC6: INTERRUPT ENABLE CONTROL REGISTER 5 

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

— — — — — — CLC2IE CLC1IE

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 15-2 Unimplemented: Read as ‘0’

bit 1 CLC2IE: Configurable Logic Cell 2 Interrupt Enable bit 

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

bit 0 CLC1IE: Configurable Logic Cell 1 Interrupt Enable bit 

1 = Interrupt request is enabled
0 = Interrupt request is not enabled
DS30003030B-page 102   2013 Microchip Technology Inc.



PIC24FV16KM204 FAMILY
bit 7 CLKLOCK: Clock Selection Lock Enable bit

If FSCM is Enabled (FCKSM1 = 1):
1 = Clock and PLL selections are locked
0 = Clock and PLL selections are not locked and may be modified by setting the OSWEN bit

If FSCM is Disabled (FCKSM1 = 0):
Clock and PLL selections are never locked and may be modified by setting the OSWEN bit.

bit 6 Unimplemented: Read as ‘0’

bit 5 LOCK: PLL Lock Status bit(2)

1 = PLL module is in lock or PLL module start-up timer is satisfied
0 = PLL module is out of lock, PLL start-up timer is running or PLL is disabled

bit 4 Unimplemented: Read as ‘0’

bit 3 CF: Clock Fail Detect bit 

1 = FSCM has detected a clock failure
0 = No clock failure has been detected

bit 2 SOSCDRV: Secondary Oscillator Drive Strength bit(3)

1 = High-power SOSC circuit is selected 
0 = Low/high-power select is done via the SOSCSRC Configuration bit 

bit 1 SOSCEN: 32 kHz Secondary Oscillator (SOSC) Enable bit

1 = Enables the Secondary Oscillator
0 = Disables the Secondary Oscillator

bit 0 OSWEN: Oscillator Switch Enable bit

1 = Initiates an oscillator switch to the clock source specified by the NOSC<2:0> bits
0 = Oscillator switch is complete

REGISTER 9-1: OSCCON: OSCILLATOR CONTROL REGISTER (CONTINUED)

Note 1: Reset values for these bits are determined by the FNOSCx Configuration bits.

2: This bit also resets to ‘0’ during any valid clock switch or whenever a non-PLL Clock mode is selected.

3: When SOSC is selected to run from a digital clock input, rather than an external crystal (SOSCSRC = 0), 
this bit has no effect. 
DS30003030B-page 124   2013 Microchip Technology Inc.



PIC24FV16KM204 FAMILY
REGISTER 9-2: CLKDIV: CLOCK DIVIDER REGISTER 

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

ROI DOZE2 DOZE1 DOZE0 DOZEN(1) RCDIV2 RCDIV1 RCDIV0

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 ROI: Recover on Interrupt bit

1 = Interrupts clear the DOZEN bit, and reset the CPU and peripheral clock ratio to 1:1
0 = Interrupts have no effect on the DOZEN bit

bit 14-12 DOZE<2:0>: CPU and Peripheral Clock Ratio Select bits

111 = 1:128
110 = 1:64
101 = 1:32
100 = 1:16
011 = 1:8
010 = 1:4
001 = 1:2
000 = 1:1

bit 11 DOZEN: Doze Enable bit(1)

1 = DOZE<2:0> bits specify the CPU and peripheral clock ratio
0 = CPU and peripheral clock ratio are set to 1:1

bit 10-8 RCDIV<2:0>: FRC Postscaler Select bits

When COSC<2:0> (OSCCON<14:12>) = 111:
111 = 31.25 kHz (divide-by-256)
110 = 125 kHz (divide-by-64) 
101 = 250 kHz (divide-by-32) 
100 = 500 kHz (divide-by-16) 
011 = 1 MHz (divide-by-8) 
010 = 2 MHz (divide-by-4) 
001 = 4 MHz (divide-by-2) – default
000 = 8 MHz (divide-by-1)

When COSC<2:0> (OSCCON<14:12>) = 110:
111 = 1.95 kHz (divide-by-256)
110 = 7.81 kHz (divide-by-64) 
101 = 15.62 kHz (divide-by-32) 
100 = 31.25 kHz (divide-by-16) 
011 = 62.5 kHz (divide-by-8) 
010 = 125 kHz (divide-by-4) 
001 = 250 kHz (divide-by-2) – default
000 = 500 kHz (divide-by-1)

bit 7-0 Unimplemented: Read as ‘0’

Note 1: This bit is automatically cleared when the ROI bit is set and an interrupt occurs.
 2013 Microchip Technology Inc.  DS30003030B-page 125
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NOTES:
DS30003030B-page 130   2013 Microchip Technology Inc.



PIC24FV16KM204 FAMILY
FIGURE 14-1: MSSPx BLOCK DIAGRAM (SPI MODE)    

FIGURE 14-2: SPI MASTER/SLAVE CONNECTION 

(          )

Read Write

Internal Data Bus

SSPM<3:0>

bit 0
Shift Clock

SSx Control Enable

Edge
Select

Clock Select

TMR2 Output

TOSCPrescaler
4, 16, 64

2
Edge
Select

2

4

Data to TX/RX in SSPxSR
TRISx bit

2
SMP:CKE

SDOx

SDIx

SSx

SCKx

Note: Refer to the device data sheet for pin multiplexing.

SSPxADD<7:0>

7

SSPxBUF

SSPxSR

Baud
Rate

Generator

Serial Input Buffer
(SSPxBUF)

Shift Register
(SSPxSR)

MSb LSb

SDOx

SDIx

PROCESSOR 1
SCKx

SPI Master SSPM<3:0> = 00xx

Serial Input Buffer
(SSPxBUF)

Shift Register
(SSPxSR)

LSbMSb

SDIx

SDOx

PROCESSOR 2
SCKx

SPI Slave SSPM<3:0> = 010x

Serial Clock
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PIC24FV16KM204 FAMILY
21.0 DUAL OPERATIONAL 
AMPLIFIER MODULE

PIC24FV16KM204 family devices include two opera-
tional amplifiers to complement the microcontroller’s
other analog features. They may be used to provide
analog signal conditioning, either as stand-alone
devices or in addition to other analog peripherals.

The two op amps are functionally identical; the block
diagram for a single amplifier is shown in Figure 21-1.
Each op amp has these features:

• Internal unity-gain buffer option

• Multiple input options each on the inverting and 
non-inverting amplifier inputs

• Rail-to-rail input and output capabilities

• User-selectable option for regular or low-power 
operation

• User-selectable operation in Idle and Sleep 
modes

When using the op amps, it is recommended to set the
ANSx and TRISx bits of both the input and output pins
to configure them as analog pins. See Section 11.2
“Configuring Analog Port Pins” for more
information.

FIGURE 21-1: SINGLE OPERATIONAL AMPLIFIER BLOCK DIAGRAM

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, refer to the
“PIC24F Family Reference Manual”,
“Operational Amplifier (Op Amp)”
(DS30505). Device-specific information in
this data sheet supersedes the information
in the “PIC24F Family Reference Manual”.

SPDSEL

+

–

AMPEN

OAxOUT

AMPSIDL
AMPSLP

NINSEL<2:0>

PINSEL<2:0>

OAxINB

OAxIND

AVSS

CTMU/A/D

OAxINA

OAxINC

DACx Out

AVSS
 2013 Microchip Technology Inc.  DS30003030B-page 233
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REGISTER 22-1: CMxCON: COMPARATOR x CONTROL REGISTERS

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

EVPOL1(2) EVPOL0(2) — CREF1 CREF0 — 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 x Enable bit

1 = Comparator is enabled
0 = Comparator is disabled

bit 14 COE: Comparator x Output Enable bit

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

bit 13 CPOL: Comparator x Output Polarity Select bit

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

bit 12 CLPWR: Comparator x 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 x 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 x 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(2)

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 4-3 CREF<1:0>: Comparator x Reference Select bits (non-inverting input)

11 = Non-inverting input connects to the DAC2 output
10 = Non-inverting input connects to the DAC1 output
01 = Non-inverting input connects to the internal CVREF voltage
00 = Non-inverting input connects to the CxINA pin

Note 1: BGBUF1 voltage is configured by BUFREF1<1:0> (BUFCON0<1:0>).

2: If the EVPOL<1:0> bits are set to a value other than ‘00’, the first interrupt generated will occur on any 
transition of COUT. Subsequent interrupts will occur based on the EVPOLx bits setting.
 2013 Microchip Technology Inc.  DS30003030B-page 237



PIC24FV16KM204 FAMILY
23.0 COMPARATOR VOLTAGE 
REFERENCE

23.1 Configuring the Comparator 
Voltage Reference

The comparator voltage reference module is controlled
through the CVRCON register (Register 23-1). The
comparator voltage reference provides a range of
output voltages with 32 distinct levels. 

The comparator voltage reference supply voltage can
come from either VDD and VSS, or the external VREF+
and VREF-. The voltage source is selected by the
CVRSS bit (CVRCON<5>).

The settling time of the comparator voltage reference
must be considered when changing the CVREF output.

FIGURE 23-1: COMPARATOR VOLTAGE REFERENCE BLOCK DIAGRAM 

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
Comparator Voltage Reference, refer to
the “PIC24F Family Reference Manual”,
“Comparator Voltage Reference
Module” (DS39709).

32
-t

o
-1

 M
U

X

CVR<3:0>

RCVREN

CVRSS = 0
AVDD

VREF+
CVRSS = 1

CVRSS = 0

VREF-
CVRSS = 1 

R

R

R

R

R

R

32 Steps
CVREF

AVSS
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PIC24FV16KM204 FAMILY
REGISTER 25-2: FGS: GENERAL SEGMENT CONFIGURATION REGISTER

REGISTER 25-3: FOSCSEL: OSCILLATOR SELECTION CONFIGURATION REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 R/C-1 R/C-1

— — — — — — GCP GWRP

bit 7 bit 0

Legend:

R = Readable bit C = Clearable bit U = Unimplemented bit, read as ‘0’

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

bit 7-2 Unimplemented: Read as ‘0’

bit 1 GCP: General Segment Code Flash Code Protection bit

1 = No protection
0 = Standard security is enabled

bit 0 GWRP: General Segment Code Flash Write Protection bit

1 = General Segment may be written
0 = General Segment is write-protected

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

IESO LPRCSEL SOSCSRC — — FNOSC2 FNOSC1 FNOSC0

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 IESO: Internal External Switchover bit

1 = Internal External Switchover mode is enabled (Two-Speed Start-up is enabled)
0 = Internal External Switchover mode is disabled (Two-Speed Start-up is disabled)

bit 6 LPRCSEL: Internal LPRC Oscillator Power Select bit

1 = High-Power/High-Accuracy mode
0 = Low-Power/Low-Accuracy mode

bit 5 SOSCSRC: Secondary Oscillator Clock Source Configuration bit

1 = SOSC analog crystal function is available on the SOSCI/SOSCO pins
0 = SOSC crystal is disabled; digital SCLKI function is selected on the SOSCO pin

bit 4-3 Unimplemented: Read as ‘0’ 

bit 2-0 FNOSC<2:0>: Oscillator Selection bits

000 = Fast RC Oscillator (FRC)
001 = Fast RC Oscillator with Divide-by-N with PLL module (FRCDIV+PLL)
010 = Primary Oscillator (XT, HS, EC)
011 = Primary Oscillator with PLL module (HS+PLL, EC+PLL)
100 = Secondary Oscillator (SOSC)
101 = Low-Power RC Oscillator (LPRC)
110 = 500 kHz Low-Power FRC Oscillator with Divide-by-N (LPFRCDIV)
111 = 8 MHz FRC Oscillator with Divide-by-N (FRCDIV)
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TABLE 27-8: DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)  

DC CHARACTERISTICS

Standard Operating Conditions: 1.8V to 3.6V (PIC24F16KM204)
2.0V to 5.5V (PIC24FV16KM204)

Operating temperature -40°C  TA  +85°C for Industrial
-40°C  TA  +125°C for Extended

Parameter 
No.

Device Typical(1) Max Units Conditions

Power-Down Current (IPD)

DC60 PIC24FV16KMXXX

6.0

—

µA

-40°C

2.0V

Sleep Mode(2)

8.0 +25°C

8.5 +60°C

9.0 +85°C

15.0 +125°C

6.0

—

µA

-40°C

5.0V

8.0 +25°C

9.0 +60°C

10.0 +85°C

15.0 +125°C

PIC24F16KMXXX

0.025

—

µA

-40°C

1.8V

0.80 +25°C

1.5 +60°C

2.0 +85°C

7.5 +125°C

0.040

—

µA

-40°C

3.3V

1.0 +25°C

2.0 +60°C

3.0 +85°C

7.5 +125°C

DC61 PIC24FV16KMXXX
0.25

—
µA

+85°C
2.0V

Low-Voltage
Sleep Mode(2)

7.5 +125°C

0.35
3.0

µA
+85°C

5.0V
7.5 +125°C

Legend: Unshaded rows represent PIC24F16KMXXX devices and shaded rows represent PIC24FV16KMXXX devices.

Note 1: Data in the Typical column is at 3.3V, +25°C (PIC24F16KMXXX) or 5.0V, +25°C (PIC24FV16KMXXX) 
unless otherwise stated. Parameters are for design guidance only and are not tested.

2: Base IPD is measured with all peripherals and clocks shut down. All I/Os are configured as outputs and set 
low. PMSLP is set to ‘0’ and WDT, etc., are all switched off.

3: The  current is the additional current consumed when the module is enabled. This current should be 
added to the base IPD current.
DS30003030B-page 272   2013 Microchip Technology Inc.



PIC24FV16KM204 FAMILY
TABLE 27-15: INTERNAL VOLTAGE REGULATOR SPECIFICATIONS

Operating Conditions: -40°C < TA < +85°C (unless otherwise stated)
                                       -40°C  TA  +125°C for Extended

Param
No.

Symbol Characteristics Min Typ Max Units Comments

VBG Band Gap Reference 
Voltage

0.973 1.024 1.075 V VDD > 4.5V for 4*VBG reference
VDD > 2.3V for 2*VBG reference

TBG Band Gap Reference 
Start-up Time

— 1 — ms

VRGOUT Regulator Output Voltage 3.1 3.3 3.6 V

CEFC External Filter Capacitor 
Value

4.7 10 — F Series resistance < 3 Ohm 
recommended; 
< 5 Ohm is required.

VLVR Low-Voltage Regulator 
Output Voltage

— 2.6 — V

TABLE 27-16: CTMU CURRENT SOURCE SPECIFICATIONS

DC CHARACTERISTICS

Standard Operating Conditions: 1.8V to 3.6V (PIC24F16KM204)
2.0V to 5.5V (PIC24FV16KM204)

Operating temperature -40°C  TA  +85°C for Industrial
-40°C  TA  +125°C for Extended

Param
No.

Sym Characteristic Min Typ(1) Max Units Comments Conditions

IOUT1 CTMU Current 
Source, Base Range

— 550 — nA CTMUCON1L<1:0> = 01

2.5V < VDD < VDDMAX

IOUT2 CTMU Current 
Source, 10x Range

— 5.5 — A CTMUCON1L<1:0> = 10

IOUT3 CTMU Current 
Source, 100x Range

— 55 — A CTMUCON1L<1:0> = 11

IOUT4 CTMU Current 
Source, 1000x Range

— 550 — A CTMUCON1L<1:0> = 00
(Note 2)

VF Temperature Diode 
Forward Voltage

— .76 — V

V Voltage Change per 
Degree Celsius

— 1.6 — mV/°C

Note 1: Nominal value at the center point of the current trim range (CTMUCON1L<7:2> = 000000). On PIC24F16KM 
parts, the current output is limited to the typical current value when IOUT4 is chosen.

2: Do not use this current range with a temperature sensing diode.
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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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