MICROCHIP

PIC24FV16KM204 FAMILY

General Purpose, 16-Bit Flash Microcontrollers
with XLP Technology Data Sheet

Analog Peripheral Features

» Up to Two 8-Bit Digital-to-Analog Converters
(DACs):
- Soft Reset disable function allows DAC to
retain its output value through non-VDD
Resets

- Support for Idle mode
- Support for left and right justified input data
* Two Operational Amplifiers (Op Amps):
- Differential inputs
- Selectable power/speed levels:
- Low power/low speed
- High power/high speed
» Up to 22-Channel, 10/12-Bit Analog-to-Digital
Converter:

- 100k samples/second at 12-bit conversion
rate (single Sample-and-Hold)

- Auto-scan with Threshold Detect
- Can operate during Sleep

- Dedicated band gap reference and
temperature sensor input

» Up to Three Rail-to-Rail Analog Comparators:

- Programmable reference voltage for
comparators

- Band gap reference input

- Flexible input multiplexing

- Low-power or high-speed selection options
* Charge Time Measurement Unit (CTMU):

- Capacitive measurement, up to 22 channels

- Time measurement down to 200 ps
resolution

- Up to 16 external trigger pairs

* Internal Temperature Sensor with Dedicated A/D
Converter Input

High-Performance RISC CPU

» Modified Harvard Architecture
» Operating Speed:

- DC - 32 MHz clock input

- 16 MIPS at 32 MHz clock input
* 8 MHz Internal Oscillator:

- 4x PLL option

- Multiple clock divide options

- Fast start-up

» 17-Bit x 17-Bit Single-Cycle Hardware
Fractional/Integer Multiplier

+ 32-Bit by 16-Bit Hardware Divider

* 16 x 16-Bit Working Register Array

» C Compiler Optimized Instruction Set Architecture
» 24-Bit Wide Instructions

* 16-Bit Wide Data Path

* Linear Program Memory Addressing, Up to
6 Mbytes

 Linear Data Memory Addressing, Up to 64 Kbytes

» Two Address Generation Units (AGUs) for Separate
Read and Write Addressing of Data Memory

Multiple/Single Capture Compare
Peripheral (MCCP/SCCP) Features

* 16 or 32-Bit Time Base
* 16 or 32-Bit Capture:
- 4-deep capture buffer
* 16 or 32-Bit Compare:
- Single Edge Compare modes
- Dual Edge Compare/PWM modes
- Center-Aligned Compare mode
- Variable Frequency Pulse mode
» Single Output Steerable mode (MCCP only)

« Brush DC Forward and Reverse modes
(MCCP only)

» Half-Bridge with Dead-Time Delay (MCCP only)
+ Push-Pull PWM mode (MCCP only)

* Auto-Shutdown with Programmable Source and
Shutdown State

» Programmable Output Polarity
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PIC24FV16KM204 FAMILY

Memory Peripherals
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5V Devices
PIC24FV16KM204 | 44 | 16K | 2K | 512 | 2.0-55| 1 32| 2 2 22 2 2 3 [Yes|VYes| 2 3
PIC24FV16KM202 | 28 | 16K | 2K | 512 | 2.0-55| 1 32| 2 2 19 2 2 3 [Yes|Yes | 2 3
PIC24FV08KM204 | 44 8K 2K | 512 |2.0-55]| 1 32| 2 2 22 2 2 3 | Yes|Yes| 2 3
PIC24FV08KM202 | 28 8K 2K | 512 |2.0-55]| 1 32| 2 2 19 2 2 3 |Yes|Yes| 2 3
PIC24FV16KM104 | 44 | 16K 1K | 512 [2.0-55| 1 17 1 1 22 | — | — 1 | Yes | — 1 3
PIC24FV16KM102 | 28 | 16K 1K | 512 [2.0-55| 1 1M 1 1 19 | — | — 1 | Yes | — 1 3
PIC24FV08KM102 | 28 8K 1K | 512 [2.0-55| 1 1M 1 1 19 | — | — 1 | Yes | — 1 3
PIC24FV08KM101 | 20 8K 1K | 512 |2.0-55| 1 11 1 1 16 | — | — 1 | Yes | — 1 3
3V Devices
PIC24F16KM204 | 44 | 16K | 2K | 512 | 1.8-3.6| 1 32| 2 2 22 2 2 3 [Yes|Yes| 2 3
PIC24F16KM202 | 28 | 16K | 2K | 512 | 1.8-3.6| 1 32| 2 2 19 2 2 3 [Yes|VYes| 2 3
PIC24F08KM204 | 44 8K 2K | 512 [1.8-36| 1 32| 2 2 22 2 2 3 [Yes|VYes| 2 3
PIC24F08KM202 | 28 8K 2K | 512 [1.8-36| 1 32| 2 2 19 2 2 3 [Yes|VYes| 2 3
PIC24F16KM104 | 44 | 16K 1K | 512 |1.8-36| 1 11 1 1 22 | — | — 1 | Yes | — 1 3
PIC24F16KM102 | 28 | 16K 1K | 512 (1.8-36| 1 17 1 1 19 | — | — 1 | Yes | — 1 3
PIC24F08KM102 | 28 8K 1K | 512 [1.8-36| 1 17 1 1 19 | — | — 1 | Yes | — 1 3
PIC24F08KM101 20 8K 1K | 512 [1.8-36| 1 1M 1 1 16 | — | — 1 | Yes | — 1 3
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PIC24FV16KM204 FAMILY

Peripheral Features

» High-Current Sink/Source, 18 mA/18 mA All Ports

* Independent Ultra-Low Power, 32 kHz
Timer Oscillator

* Up to Two Master Synchronous Serial Ports
(MSSPs) with SPI and 12C modes:

In SPI mode:

- User-configurable SCKx and SDOx pin outputs
- Daisy-chaining of SPI Slave devices

In 12C mode:

- Serial clock synchronization (clock stretching)

- Bus collision detection and will arbitrate
accordingly

- Support for 16-bit read/write interface
* Up to Two Enhanced Addressable UARTSs:

- LIN/J2602 bus support (auto-wake-up,
Auto-Baud Detect, Break character support)

- High and low speed (SCI)

- IrDA® mode (hardware encoder/decoder
function)

« Two External Interrupt Pins

» Hardware Real-Time Clock and Calendar (RTCC)
» Configurable Reference Clock Output (REFO)

» Two Configurable Logic Cells (CLCs)

* Up to Two Single Output Capture/Compare/PWM
(SCCP) modules and Up to Three Multiple Output
Capture/Compare/PWM (MCCP) modules

Special Microcontroller Features

Wide Operating Voltage Range Options:
- 1.8V to 3.6V (PIC24F devices)

- 2.0V to 5.0V (PIC24FV devices)
Selectable Power Management modes:

- Idle: CPU shuts down, allowing for significant
power reduction

- Sleep: CPU and peripherals shut down for
substantial power reduction and fast wake-up

- Retention Sleep mode: PIC24FV devices can
enter Sleep mode, employing the
Retention Regulator, further reducing power
consumption

- Doze: CPU can run at a lower frequency than
peripherals, a user-programmable feature

- Alternate Clock modes allow on-the-fly
switching to a lower clock speed for selective
power reduction

Fail-Safe Clock Monitor:

- Detects clock failure and switches to on-chip,
low-power RC Oscillator

Ultra Low-Power Wake-up Pin Provides an
External Trigger for Wake from Sleep

10,000 Erase/Write Cycle Endurance Flash
Program Memory, Typical

100,000 Erase/Write Cycle Endurance

Data EEPROM, Typical

Flash and Data EEPROM Data Retention: 20 Years
Minimum

Self-Programmable under Software Control
Power-on Reset (POR), Power-up Timer (PWRT)
and Oscillator Start-up Timer (OST)

Watchdog Timer (WDT) with its Own On-Chip
RC Oscillator for Reliable Operation

On-Chip Regulator for 5V Operation

Selectable Windowed WDT Feature

Selectable Oscillator Options including:

- 4x Phase-Locked Loop (PLL)

8 MHz (FRC) Internal RC Oscillator:

- HS/EC, High-Speed Crystal/Resonator
Oscillator or External Clock

In-Circuit Serial Programming™ (ICSP™) and
In-Circuit Emulation (ICE) — via Two Pins
In-Circuit Debugging

Programmable High/Low-Voltage

Detect (HLVD) module

Programmable Brown-out Reset (BOR):

- Software enable feature

- Configurable shutdown in Sleep

- Auto-configures power mode and sensitivity
based on device operating speed

- LPBOR available for re-arming of the POR

© 2013-2020 Microchip Technology Inc.
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PIC24FV16KM204 FAMILY

Pin Diagrams

-Pi o
20-Pin PDIP/SSOP/SOIC ras O 201 voo
RA0 ]2 S 191 Vss
RA1[]3 = 18 RB15
RBO [] 4 E 170 RB14
RB1[]5 o 16[] RB13
RB2j6 & 150 RB12
RA2 7 g 14 RA6 OR VDDCORE
RA3[]8 o 130 RB9
RB4 ]9 a 12[] RB8
RA4 []10 110 RB7
Pin Features
Pin
PIC24F08KM101 PIC24FV08KM101
1 MCLR/VPP/RAS
2 PGEC2/CVREF+/VREF+/ANO/CN2/RAO
3 PGED2/CVREF-/VREF-/AN1/CN3/RA1
4 PGED1/AN2/CTCMP/ULPWU/C1IND/OC2A/CN4/RB0O
5 PGEC1/AN3/C1INC/CTED12/CN5/RB1
6 AN4/U1RX/TCKIB/CTED13/CN6/RB2
7 OSCI/CLKI/AN13/C1INB/CN30/RA2
8 OSCO/CLKO/AN14/C1INA/CN29/RA3
9 PGED3/SOSCI/AN15/CLCINA/CN1/RB4
10 PGEC3/SOSCO/SCLKI/AN16/PWRLCLK/CLCINB/CNO/RA4
1 AN19/U1TX/CTED1/INTO/CN23/RB7 AN19/U1TX/IC1/OC1A/CTED1/INTO/CN23/RB7
12 AN20/SCL1/U1CTS/OC1B/CTED10/CN22/RB8
13 AN21/SDA1/T1CK/U1RTS/U1BCLK/IC2/CLC10/CTED4/CN21/RB9
14 IC1/OC1A/INT2/CN8/RAG VCAP OR VDDCORE
15 AN12/HLVDIN/SCK1/OC1C/CTED2/CN14/RB12 AN12/HLVDIN/SCK1/OC1C/CTED2/INT2/CN14/RB12
16 AN11/SDO1/OCFB/OC1D/CTPLS/CN13/RB13
17 CVREF/AN10/SDI1/C10OUT/OCFA/CTEDS/INT1/CN12/RB14
18 AN9/REFO/SS1/TCKIA/CTED6/CN11/RB15
19 Vss/AVss
20 VDD/AVDD

DS30003030C-page 4
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PIC24FV16KM204 FAMILY

Pin Diagrams (Continued)

. o J
28-Pin SPDIP/SSOP/SOIC MCLR/RA5 []1 281 AVDD
RAO0 []2 27 [1 AVss
RA1 [ 3 261 RB15
RBO []4 g 25[1 RB14
RB1 []5 X 24[1RB13
RB2 6 & 23[JRB12
RB3 7 © 22[]1RB11
Vss 8 L 210 RB10
RA2 9 § 20[] RA6 or VDDCORE
RA3 []10 3 191 RA7
RB4 []11 a 18[] RB9
RA4 []12 171 RB8
VoD []13 16 [1 RB7
RB5 []14 15 RB6
Pin Features
Pin
PIC24FXXKMX02 ‘ PIC24FVXXKMX02
1 MCLR/VPP/RAS
2 CVREF+/VREF+/DAC1REF+/ANO/C3INC/CN2/RA0
3 CVREF-/VREF-/AN1/CN3/RA1 | CVREF-/VREF-/AN1/RA1
4 PGED1/AN2/CTCMP/ULPWU/C1IND/C2INB/C3IND/U2TX/CN4/RB0O
5 PGEC1/OA1INA/OA2INA/AN3/C1INC/C2INA/U2RX/CTED12/CN5/RB1
6 OA1INB/OA2INB/AN4/C1INB/C2IND/SDA2/U1RX/TCKIB/CTED13/CN6/RB2
7 OA1OUT/ANS/C1INA/C2INC/SCL2/CN7/RB3
8 Vss
9 OSCI/CLKI/AN13/CN30/RA2
10 OSCO/CLKO/AN14/CN29/RA3
1 SOSCI/AN15/U2RTS/U2BCLK/CN1/RB4
12 SOSCO/SCLKI/AN16/PWRLCLK/U2CTS/CNO/RA4
13 VDD
14 PGED3/AN17/ASDA1/SCK2/IC4/OC1E/CLCINA/CN27/RB5
15 PGEC3/AN18/ASCL1/SD0O2/IC5/0C1F/CLCINB/CN24/RB6
16 AN19/U1TX/INTO/CN23/RB7 AN19/U1TX/C20UT/OC1A/INTO/CN23/RB7
17 AN20/SCL1/U1CTS/C30UT/OC1B/CTED10/CN22/RB8
18 AN21/SDA1/T1CK/U1RTS/U1BCLK/IC2/0C4/CLC10/CTED4/CN21/RB9
19 SDI2/IC1/0OC5/CLC20/CTED3/CN9/RA7
20 C20UT/OC1A/CTED1/INT2/CN8/RA6 VCAP OR VDDCORE
21 PGED2/SDI1/OC3A/OC1C/CTED11/CN16/RB10
22 PGEC2/SCK1/OC2A/CTED9/CN15/RB11
23 DAC10UT/AN12/HLVDIN/SS2/IC3/OC2B/CTED2/CN14/RB12 DAC10UT/AN12/HLVDIN/SS2/IC3/OC2B/CTED2/INT2/CN14/
RB12
24 OA1INC/OA2INC/AN11/SDO1/OCFB/OC3B/OC1D/CTPLS/CN13/RB13
25 DAC20UT/CVREF/OA1IND/OA2IND/AN10/C3INB/RTCC/C1OUT/OCFA/CTEDS/INT1/CN12/RB14
26 DAC2REF+/OA20UT/AN9/C3INA/REFO/SS1/TCKIA/CTED6/CN11/RB15
27 Vss/AVss
28 \VVDD/AVDD

Legend: Values in red indicate pin function differences between PIC24F(V)XXKM202 and PIC24F(V)XXKM102 devices.

© 2013-2020 Microchip Technology Inc.
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PIC24FV16KM204 FAMILY

Pin Diagrams (Continued)

[to}
28-Pin QFN() &
14 0 <
- o|A 8 % - -
@)
FEIZZZR8
28272625242322
RBO| 1 @ 211 RB13
RB1| 2 201 RB12
RB2| 3 PIC24F16KMX02 19| RB11
RB3 | 4 181 RB10
Vss| 5 17 | RAG6 OR VDDCORE
RA2 | 6 161 RA7
RA3| 7 151 RB9
8 91011121314
< <t QW O©N~ 0
n<Oonmnmm
re>rerxo
Pin Features Pin Features
Pin
PIC24FXXKMX02 PIC24FVXXKMX02
1 PGED1/AN2/CTCMP/ULPWU/C1IND/C2INB/C3IND/U2TX/CN4/RB0O
2 PGEC1/OA1INA/OA2INA/AN3/C1INC/C2INA/U2RX/CTED12/CN5/RB1
3 OA1INB/OA2INB/AN4/C1INB/C2IND/SDA2/U1RX/TCKIB/CTED13/CN6/RB2
4 OA10OUT/AN5/C1INA/C2INC/SCL2/CN7/RB3
5 Vss
6 OSCI/CLKI/AN13/CN30/RA2
7 OSCO/CLKO/AN14/CN29/RA3
8 SOSCI/AN15/U2RTS/U2BCLK/CN1/RB4

9 SOSCO/SCLKI/AN16/PWRLCLK/U2CTS/CNO/RA4

10 |VDD

11 | PGED3/AN17/ASDA1/SCK2/IC4/OC1E/CLCINA/CN27/RB5

12 | PGEC3/AN18/ASCL1/SDO2/IC5/0C1F/CLCINB/CN24/RB6

13 | ANT19/U1TX/INTO/CN23/RB7 AN19/U1TX/C20UT/OC1A/INTO/CN23/RB7

14 | AN20/SCL1/U1CTS/C30UT/OC1B/CTED10/CN22/RB8

15 | AN21/SDA1/T1CK/U1RTS/U1BCLK/IC2/0C4/CLC10/CTED4/CN21/RB9

16 | SDI2/IC1/0OC5/CLC20/CTED3/CN9/RA7

17 | C20UT/OC1A/CTED1/INT2/CN8/RA6 | VDDCORE/VCAP

18 | PGED2/SDI1/OC3A/OC1C/CTED11/CN16/RB10

19 | PGEC2/SCK1/OC2A/CTED9/CN15/RB11

20 | DAC1OUT/AN12/HLVDIN/SS2/IC3/0C2B/CTED2/CN14/RB12 | DAC10UT/AN12/HLVDIN/SS2/IC3/0C2B/CTED2/INT2/CN14/RB12
21 | OA1INC/OA2INC/AN11/SDO1/OCFB/OC3B/OC1D/CTPLS/CN13/RB13

22 | DAC20UT/CVREF/OA1IND/OA2IND/AN10/C3INB/RTCC/C10OUT/OCFA/CTEDS/INT1/CN12/RB14

23 | DAC2REF+/OA20UT/AN9/C3INA/REFO/SST/TCKIA/CTED6/CN11/RB15

24 | Avss

25 | AVDD

26 | MCLR/VPP/IRA5

27 | CVREF+/VREF+/DAC1REF+/ANO/C3INC/CN2/RAO CVREF+/VREF+/DAC1REF+/ANO/C3INC/CTED1/CN2/RA0
28 | CVREF-/VREF-/AN1/CN3/RA1

Legend: Values in red indicate pin function differences between PIC24F(V)XXKM202 and PIC24F(V)XXKM102 devices.
Note 1: Exposed pad on underside of device is connected to Vss.
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PIC24FV16KM204 FAMILY

Pin Diagrams (Continued)

44-Pin TQFP/QFN()

RB4
RA8
RA3
RA2
Vss

VDD

RC2
RC1
RCO
RB3
RB2

ONOWApOITND S
DONOMODAR000II
Yrrer>>rreee
@ FTOANT OD®ON OO
ITETTTTOOOOOM
RB9 | 1 33
RC6 | 2 32
RC7 |3 31
RC8 | 4 30
RC9 | 5 PIC24FXXKMX04 29
RA7 | 6 28
RA6 | 7 27
RB10} 8 26
RB11] 9 25
RB12} 10 24
RB13] 11 23
AN FTOHDONMNDO O TN
e~ NN
Ot LN AOVO~—O
cTes-0a<I<@m
<
sEppaszrec
-
)
=
Legend: Values in red indicate pin
function differences between
PIC24F(V)XXKM202 and
PIC24F(V)XXKM102 devices.
Note 1: Exposed pad on underside of

device is connected to Vss.

Pin

Pin Features

PIC24FXXKMX04 PIC24FVXXKMX04

AN21/SDA1/T1CK/U1RTS/U1BCLK/IC2/0C4/CLC10/CTED4/CN21/RB9

U1RX/OC2C/CN18/RC6

U1TX/OC2D/CN17/RC7

OC2E/CN20/RC8

IC4/OC2F/CTED7/CN19/RC9

IC1/0C5/CLC20/CTED3/CN9/RA7

C20UT/OC1A/CTED1/INT2/CN8/RA6 VCAP or VDDCORE

PGED2/SDI1/0C1C/CTED11/CN16/RB10

PGEC2/SCK1/0C2A/CTED9/CN15/RB11

2O |0 |N[fo|a|h|[W|N|=

o

DAC10OUT/AN12/HLVDIN/OC2B/CTED2/ DAC10UT/AN12/HLVDIN/OC2B/CTED2/INT2/
CN14/RB12 CN14/RB12

OA1INC/OA2INC/AN11/SDO1/0C1D/CTPLS/CN13/RB13

IC5/0OC3A/CN35/RA10

IC3/0OC3B/CTED8/CN36/RA11

DAC20UT/CVREF/OA1IND/OA2IND/AN10/C3INB/RTCC/C10UT/OCFA/CTEDS/INT1/CN12/
RB14

15

DAC2REF+OA20UT/AN9/C3INA/REFO/SS1/TCKIA/CTED6/CN11/RB15

16

AVss

17

AVDD

18

MCLR/VPP/RAS

19

CVREF+/VREF+/DAC1REF+/ANO/C3INC/
CTED1/CN2/RAO

CVREF+/VREF+/DAC1REF+/ANO/C3INC/CN2/
RAO

CVREF-/VREF-/AN1/CN3/RA1

PGED1/AN2/CTCMP/ULPWU/C1IND/C2INB/C3IND/U2TX/CN4/RBO

PGEC1/OA1INA/OA2INA/AN3/C1INC/C2INA/U2RX/CTED12/CN5//RB1

OA1INB/OA2INB/AN4/C1INB/C2IND/SDA2/TCKIB/CTED13/CN6/RB2

OA1TOUT/AN5/C1INA/C2INC/SCL2/CN7/RB3

ANB6/CN32/RCO

AN7/CN31/RC1

AN8/CN10/RC2

VDD

Vss

OSCI/CLKI/AN13/CN30/RA2

OSCO/CLKO/AN14/CN29/RA3

OCFB/CN33/RA8

SOSCI/AN15/U2RTS/U2BCLK/CN1/RB4

SOSCO/SCLKI/AN16/PWRLCLK/U2CTS/CNO/RA4

SS2/CN34/RA9

SDI2/CN28/RC3

SDO2/CN25/RC4

SCK2/CN26/RC5

Vss

VDD

PGED3/AN17/ASDA1/OC1E/CLCINA/CN27/RB5

PGEC3/AN18/ASCL1/0OC1F/CLCINB/CN24/RB6

AN19/INTO/CN23/RB7 AN19/C20UT/OC1A/INTO/CN23/RB7

AN20/SCL1/U1CTS/C30UT/OC1B/CTED10/CN22/RB8

© 2013-2020 Microchip Technology Inc.
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PIC24FV16KM204 FAMILY

Pin Diagrams (Continued)

48-Pin UQFN(")

BB e8883823
rerre>>rrxoeoeo
RO I 1 353339#53%8536 RB4
RC6) 2 35 |IRAS
RC7]| 3 34 |RA3
RC8| 4 33 [RA2
RC9
RAT g PIC24FXXKMX04 gf C/gs
RAG| 7 PIC24FVXXKMX04 30 Voo
nc) 8 29 [RC2
RB10| 9 28 [RC1
RB11} 10 27 [RCo
RB12| 11 26 |RB3
RB13| 12 25 |RB2
2I2ex228INRT
ST rP38223585
EERRxzgE xesrx
[ =
280
=

Legend: Values in red indicate pin
function differences between
PIC24F(V)XXKM202 and
PIC24F(V)XXKM102 devices.
Exposed pad on underside of
device is connected to Vss.

Note 1:

Pin

Pin Features

PIC24FXXKMX04

PIC24FVXXKMX04

AN21/SDA1/T1CK/U1RTS/U1BCLK/IC2/0C4/CLC10/CTED4/CN21/RB9

U1RX/OC2C/CN18/RC6

U1TX/OC2D/CN17/RC7

OC2/CN20/RC8

IC4/0C2F/CTED7/CN19/RC9

IC1/0C5/CLC20/CTED3/CN9/RA7

C20UT/OC1A/CTED1/INT2/CN8/RA6

VDDCORE or VCAP

n/c

n/c

PGED2/SDI1/OC1C/CTED11/CN16/RB10

PGEC2/SCK1/OC2A/CTED9/CN15/RB11

SOl (N|O[O|d|wW[IN]|~

= |o

DAC10OUT/AN12/HLVDIN/OC2B/CTED2/
CN14/RB12

DAC10UT/AN12/HLVDIN/OC2B/CTED2/
INT2/CN14/RB12

OA1INC/OA2INC/AN11/SDO1/OC1D/CTPLS/CN13/RB13

=
w [N

IC5/0C3A/CN35/RA10

—~
>

IC3/0C3B/CTED8/CN36/RA11

-
)]

DAC20UT/CVREF/OA1IND/OA2IND/AN10/C3INB/RTCC/C10OUT/OCFA/CTEDS/INT1/

CN12/RB14

16

DAC2REF+/OA20UT/AN9/C3INA/REFO/SS1/TCKIA/CTED6/CN11/RB15

17

Vss/AVss

18

VDD/AVDD

19

MCLR/VPP/RAS

20

n/c

21

CVREF+/VREF+/DAC1REF+/ANO/C3INC/
CN2/RAO

CVREF+/VREF+/DAC1REF+/ANO/C3INC/
CTED1/CN2/RAO

22

CVREF-/VREF-/AN1/CN3/RA1

23

PGED1/AN2/CTCMP/ULPWU/C1IND/C2INB/C3IND/U2TX/CN4/RB0

24

PGEC1/OA1INA/OA2INA/AN3/C1INC/C2INA/U2RX/CTED12/CN5/RB1

25

OA1INB/OA2INB/AN4/C1INB/C2IND/SDA2/TCKIB/CTED13/CN6/RB2

26

OA1OUT/ANS/C1INA/C2INC/SCL2/CN7/RB3

27

ANG6/CN32/RCO

28

AN7/CN31/RC1

29

ANB8/CN10/RC2

30

VDD

31

Vss

32

n/c

33

OSCI/AN13/CLKI/CN30/RA2

34

OSCO/CLKO/AN14/CN29/RA3

35

OCFB/CN33/RA8

36

SOSCI/AN15/U2RTS/U2BCLK/CN1/RB4

37

SOSCO/SCLKI/AN16/PWRLCLK/U2CTS/CNO/RA4

38

SS2/CN34/RA9

39

SDI2/CN28/RC3

40

SDO2/CN25/RC4

41

SCK2/CN26/RC5

42

Vss

43

VDD

44

n/c

45

PGED3/AN17/ASDA1/OC1E/CLCINA/CN27/RB5

46

PGEC3/AN18/ASCL1/OC1F/CLCINB/CN24/RB6

47

AN19/INTO/CN23/RB7

AN19/C20UT/OC1A/INTO/CN23/RB7

48

AN20/SCL1/U1CTS/C30UT/OC1B/CTED10/CN22/RB8
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet
To obtain the most up-to-date version of this data sheet, please register at our Worldwide Website at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

* Microchip’s Worldwide Website; http://www.microchip.com

* Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our website at www.microchip.com to receive the most current information on all of our products.

DS30003030C-page 10 © 2013-2020 Microchip Technology Inc.
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PIC24FV16KM204 FAMILY

1.0 DEVICE OVERVIEW

This document contains device-specific information for
the following devices:

* PIC24FV0O8KM101 * PIC24FO8KM101
* PIC24FV0O8KM102 » PIC24F08KM102
* PIC24FV16KM102 * PIC24F16KM102
* PIC24FV16KM104 * PIC24F16KM104
* PIC24FV08KM202 » PIC24F08KM202
+ PIC24FV08KM204 * PIC24F08KM204
+ PIC24FV16KM202 + PIC24F16KM202
* PIC24FV16KM204 * PIC24F16KM204
The PIC24FV16KM204 family introduces many new
analog features to the extreme low-power Microchip
devices. This is a 16-bit microcontroller family with a
broad peripheral feature set and enhanced computa-
tional performance. This family also offers a new
migration option for those high-performance applica-
tions which may be outgrowing their 8-bit platforms, but

do not require the numerical processing power of a
Digital Signal Processor (DSC).

1.1 Core Features

1.1.1 16-BIT ARCHITECTURE

Central to all PIC24F devices is the 16-bit modified
Harvard architecture, first introduced with Microchip’s
dsPIC® Digital Signal Controllers (DSCs). The PIC24F
CPU core offers a wide range of enhancements, such as:

* 16-bit data and 24-bit address paths with the
ability to move information between data and
memory spaces

* Linear Addressing of up to 16 Mbytes (program
space) and 16 Kbytes (data)

* A 16-element Working register array with built-in
software stack support

* A 17 x 17 hardware multiplier with support for
integer math

» Hardware support for 32-bit by 16-bit division

* An instruction set that supports multiple addressing
modes and is optimized for high-level languages,
such as C

» Operational performance up to 16 MIPS

1.1.2 POWER-SAVING TECHNOLOGY

All of the devices in the PIC24FV16KM204 family incor-
porate a range of features that can significantly reduce
power consumption during operation. Key features
include:

* On-the-Fly Clock Switching, to allow the device
clock to be changed under software control to the
Timer1 source or the internal, low-power RC
Oscillator during operation, allowing users to
incorporate power-saving ideas into their software
designs.

* Doze Mode Operation, when timing-sensitive
applications, such as serial communications,
require the uninterrupted operation of peripherals,
the CPU clock speed can be selectively reduced,
allowing incremental power savings without
missing a beat.

* Instruction-Based Power-Saving Modes, to allow
the microcontroller to suspend all operations or
selectively shut down its core while leaving its
peripherals active with a single instruction in
software.

1.1.3 OSCILLATOR OPTIONS AND
FEATURES

The PIC24FV16KM204 family offers five different oscil-
lator options, allowing users a range of choices in
developing application hardware. These include:

» Two Crystal modes using crystals or ceramic
resonators.

» Two External Clock (EC) modes offering the
option of a divide-by-2 clock output.

» Two Fast Internal Oscillators (FRCs), one with a
nominal 8 MHz output and the other with a
nominal 500 kHz output. These outputs can also
be divided under software control to provide clock
speed as low as 31 kHz or 2 kHz.

* A Phase-Locked Loop (PLL) frequency multiplier,
available to the external oscillator modes and the
8 MHz FRC Oscillator, which allows clock speeds
of up to 32 MHz.

» A separate internal RC Oscillator (LPRC) with a
fixed 31 kHz output, which provides a low-power
option for timing-insensitive applications.

The internal oscillator block also provides a stable ref-
erence source for the Fail-Safe Clock Monitor (FSCM).
This option constantly monitors the main clock source
against a reference signal provided by the internal
oscillator and enables the controller to switch to the
internal oscillator, allowing for continued low-speed
operation or a safe application shutdown.

© 2013-2020 Microchip Technology Inc.
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1.1.4 EASY MIGRATION

The PIC24FV16KM204 family devices have two
variants. The KM20X variant provides the full feature set
of the device, while the KM10X offers a reduced periph-
eral set, allowing for the balance of features and cost
(refer to Table 1-1). Both variants allow for a smooth
migration path as applications grow and evolve.

The consistent pinout scheme used throughout the entire
family also helps in migrating to the next larger device.
This is true when moving between devices with the same
pin count, different die variants, or even moving from
20-pin or 28-pin devices to 44-pin/48-pin devices.

The PIC24F family is pin compatible with devices in the
dsPIC33 family, and shares some compatibility with the
pinout schema for PIC18 and dsPIC30. This extends
the ability of applications to grow from the relatively
simple to the powerful and complex, yet still selecting a
Microchip device.

1.2 Other Special Features

» Communications: The PIC24FV16KM204 family
incorporates a range of serial communication
peripherals to handle a range of application
requirements. There is an MSSP module which
implements both SPI and 12c protocols, and sup-
ports both Master and Slave modes of operation
for each. Devices also include one of two UARTs
with built-in IrDA® encoders/decoders.

» Analog Features: Select members of the
PIC24FV16KM204 family include two 8-bit
Digital-to-Analog Converters (DACs) which offer
support in Idle mode, and left and right justified input
data, as well as up to two operational amplifiers with
selectable power and speed modes.

* Real-Time Clock/Calendar (RTCC): This module
implements a full-featured clock and calendar with
alarm functions in hardware, freeing up timer
resources and program memory space for use of
the core application.

» 12-Bit A/D Converter: This module incorporates
programmable acquisition time, allowing for a
channel to be selected and a conversion to be
initiated without waiting for a sampling period, and
faster sampling speed. The 16-deep result buffer
can be used either in Sleep, to reduce power, or in
Active mode to improve throughput.

» Charge Time Measurement Unit (CTMU) Interface:
The PIC24FV16KM204 family includes the new
CTMU interface module, which can be used for
capacitive touch sensing, proximity sensing, and
also for precision time measurement and pulse
generation. The CTMU can also be connected to
the operational amplifiers to provide active guard-
ing, which provides increased robustness in the
presence of noise in capacitive touch applications.

1.3 Details on Individual Family
Members

Devices in the PIC24FV16KM204 family are available
in 20-pin, 28-pin, 44-pin and 48-pin packages. The
general block diagram for all devices is shown in
Figure 1-1.

Members of the PIC24FV16KM204 family are available
as both standard and high-voltage devices. High-voltage
devices, designated with an “FV” in the part number
(such as PIC24FV16KM204), accommodate an operat-
ing VDD range of 2.0V to 5.5V and have an on-board
voltage regulator that powers the core. Peripherals
operate at VDD.

Standard devices, designated by “F” (such as
PIC24F16KM204), function over a lower VDD range of
1.8V to 3.6V. These parts do not have an internal regu-
lator, and both the core and peripherals operate directly
from VDD.

The PIC24FV16KM204 family may be thought of as
two different device groups, both offering slightly differ-
ent sets of features. These differ from each other in
multiple ways:
* The size of the Flash program memory
» The number of external analog channels available
* The number of Digital-to-Analog Converters
» The number of operational amplifiers
* The number of analog comparators
» The presence of a Real-Time Clock and Calendar
(RTCC)
* The number and type of CCP modules (i.e.,
MCCP vs. SCCP)
* The number of serial communication modules
(both MSSPs and UARTS)

* The number of Configurable Logic
Cell (CLC) modules

The general differences between the different
sub-families are shown in Table 1-1 and Table 1-2.

A list of the pin features available on the
PIC24FV16KM204 family devices, sorted by function,
is provided in Table 1-5.

DS30003030C-page 12
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TABLE 1-1: DEVICE FEATURES FOR THE PIC24F16KM204 FAMILY
< < o o
(=} (=} o o
N N N N
= = = =
X X X X

Features 2 3 2 3

L [T L L
< < < <
N N N N
o o o o
o o o o

Operating Frequency DC-32 MHz

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

Program Memory (instructions) 5632 2816 5632 2816

Data Memory (bytes) 2048

Data EEPROM Memory (bytes) 512

Interrupt Sources (soft vectors/NMI traps) 40 (36/4)

Voltage Range 1.8-3.6V

I/O Ports PORTA[11 :.0] PORTA[7:0]

PORTBJ[15:0] PORTBI[15:0]
PORTC[9:0] )
Total 1/0O Pins 38 24
Timers 11

(One 16-bit timer, five MCCPs/SCCPs with up to two 16/32 timers each)

Capture/Compare/PWM modules

MCCP 3

SCCP 2

Serial Communications

MSSP 2

UART 2

Input Change Notification Interrupt 37 23
12-Bit Analog-to-Digital Module 22 29 19 19
(input channels)

Analog Comparators 3

8-Bit Digital-to-Analog Converters 2

Operational Amplifiers 2

Charge Time Measurement Unit (CTMU) Yes

Real-Time Clock and Calendar (RTCC) Yes

Configurable Logic Cell (CLC) 2

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

44-Pin QFN/TQFP,
48-Pin UQFN

28-Pin
SPDIP/SSOP/SOIC/QFN

© 2013-2020 Microchip Technology Inc.

DS30003030C-page 13



PIC24FV16KM204 FAMILY

TABLE 1-2: DEVICE FEATURES FOR THE PIC24F16KM104 FAMILY

< N N -
= = = S
= = = =
X X X X
Features © © Q ®

L L L L
< < < <
N N N N
o o o o
o o o o

Operating Frequency DC-32 MHz

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

Program Memory (instructions) 5632 5632 2816 2816

Data Memory (bytes) 1024

Data EEPROM Memory (bytes) 512

Interrupt Sources (soft vectors/NMI traps) 25 (21/4)

Voltage Range 1.8-3.6V

VO Ports gglfgg‘ﬂ;ﬂg]] PORTA[7:0] PORTA[6:0]

PORTC[9:0] PORTBJ[15:0] PORTBJ[15:12,9:7,4,2:0]
Total 1/0O Pins 38 24 18
Timers 5

(One 16-bit timer, two MCCPs/SCCPs with up to two 16/32 timers each)

Capture/Compare/PWM modules
MCCP
SCCP

Serial Communications
MSSP
UART

Input Change Notification Interrupt

37

23

17

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

22

19

16

Analog Comparators

8-Bit Digital-to-Analog Converters

Operational Amplifiers

Charge Time Measurement Unit (CTMU)

Real-Time Clock and Calendar (RTCC)

Configurable Logic Cell (CLC)

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

44-Pin
QFN/TQFP,
48-Pin UQFN

SPDIP/SSOP/SOIC/QFN

28-Pin

20-Pin
SOIC/SSOP/PDIP

DS30003030C-page 14
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TABLE 1-3: DEVICE FEATURES FOR THE PIC24FV16KM204 FAMILY
< < o o
(=} (=} o o
N N N N
= = = =
X X X X
< g < g

Features s S s S

L L L L
< < < <
N N N N
o o o o
o o o o

Operating Frequency DC-32 MHz

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

Program Memory (instructions) 5632 2816 5632 2816

Data Memory (bytes) 2048

Data EEPROM Memory (bytes) 512

Interrupt Sources (soft vectors/NMI traps) 40 (36/4)

Voltage Range 2.0-5.5V

1/0 Ports PORTA[11 :7,.5:0] PORTA[7,5:0]
PORTB[15:0] PORTB[15:0]
PORTC[9:0] '

Total 1/0 Pins 37 =

Timers .

(One 16-bit timer, five MCCPs/SCCPs with up to two 16/32 timers each)

Capture/Compare/PWM modules

MCCP 3

SCCP 2

Serial Communications

MSSP 2

UART 2

Input Change Notification Interrupt 36 22
12-Bit Analog-to-Digital Module

: 22 19
(input channels)

Analog Comparators 3

8-Bit Digital-to-Analog Converters 2

Operational Amplifiers 2

Charge Time Measurement Unit (CTMU) Yes

Real-Time Clock and Calendar (RTCC) Yes

Configurable Logic Cell (CLC) 2

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

44-Pin QFN/TQFP, 28-Pin
48-Pin UQFN SPDIP/SSOP/SOIC/QFN

© 2013-2020 Microchip Technology Inc.
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TABLE 1-4: DEVICE FEATURES FOR THE PIC24FV16KM104 FAMILY
< N N -
S S s e
= = = =
X X X X
< g 8 8

Features s S S S

L L L L
< < < <
N N N N
o o o o
o o o o

Operating Frequency DC-32 MHz

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

Program Memory (instructions) 5632 5632 2816 2816

Data Memory (bytes) 1024

Data EEPROM Memory (bytes) 512

Interrupt Sources (soft vectors/NMI traps) 25 (21/4)

Voltage Range 2.0-5.5V

VO Ports ngTRﬁ[é; 1:2%]0] PORTA[7,5:0] PORTA[5:0]

PORTC[2:0] PORTBJ[15:0] PORTBJ[15:12,9:7,4,2:0]
Total 1/0O Pins 37 23 17
Timers 5

(One 16-bit timer, two MCCPs/SCCPs with up to two 16/32 timers each)

Capture/Compare/PWM modules
MCCP
SCCP

Serial Communications
MSSP
UART

Input Change Notification Interrupt

36

22

16

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

22

19

16

Analog Comparators

8-Bit Digital-to-Analog Converters

Operational Amplifiers

Charge Time Measurement Unit (CTMU)

Real-Time Clock and Calendar (RTCC)

Configurable Logic Cell (CLC)

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

44-Pin
QFN/TQFP,
48-Pin UQFN

SPDIP/SSOP/SOIC/QFN

28-Pin

20-Pin

SOIC/SSOP/PDIP

DS30003030C-page 16
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FIGURE 1-1: PIC24FXXXXX FAMILY GENERAL BLOCK DIAGRAMS
Interrupt 4 Data Bus
Controller A
16
8 16 16
PSV and Table * * Data Latch
Data Access
Control Block [ PcH [ PCL | Data RAM
23 Program Counter Address ]
Stack Repeat Latch PORTAM
Control | Control -’
Logic Logic A RA[0:7]
16
23
16

Address Latch Read AGU
Write AGU
Program Memory I PORTB(M

Data EEPROM RB[0:15]
Data Latch

Address Bus

PORTC™)

> RC[9:0]

Literal Data

Inst Latch

Y Inst Register —
Instruction [ %
Decode and 1 \ 4
Control | g —
i Divide
+ Control Signals Support 16x 16
17x17 W Reg Array ' '
OSCO/CLKO Timing PN Power-up Multiplier -
OSCI/CLKI | Generation Timer
X Oscillator
FRC/LPRC Start-up Timer|
Oscillators P
Rt 16-Bit ALU
Precision 16
Band Gap —p W‘:’rti(r:r?gr()g
Reference
DSWDT
Voltage >
Regulator BOR
Vcap VDD, VSs  MCLR
. 12-Bit
HLVD RTCC Timer1 MCCP1-3| | SCCP4/5 CTMU AD Comparators

_§ + t t F £ 3
I N I I 2

CN1-36 | | MSSP12 1 o cqpn | | UARTH/2
(%c, SPl) cLet/

REFO| | OP/ATP || DAC1/2

Note 1: All pins or features are not implemented on all device pinout configurations. See Table 1-5 for I/O port

pin descriptions.
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TABLE 1-5:

PIC24FV16KM204 FAMILY PINOUT DESCRIPTION

F FV
Pin Number Pin Number
Function 20-Pin | 28-Pin 44-Pin 20-Pin | 28-Pin 44-Pin 1/0 | Buffer Description
PDIP/ PDIP/ | 28-Pin QFN/ 48-Pin | PDIP/ PDIP/ | 28-Pin QFN/ 48-Pin
SSOP/ | SSOP/ QFN TQFP UQFN | SSOP/ | SSOP/ QFN TQFP UQFN
soic Soic SoIcC Soic
ANO 2 2 27 19 21 2 2 27 19 21 | ANA |A/D Analog Inputs
AN1 3 3 28 20 22 3 3 28 20 22 | ANA |A/D Analog Inputs
AN2 4 4 1 21 23 4 4 1 21 23 | ANA |A/D Analog Inputs
AN3 5 5 2 22 24 5 5 2 22 24 | ANA |A/D Analog Inputs
AN4 6 6 3 23 25 6 6 3 23 25 | ANA |A/D Analog Inputs
AN5 — 7 4 24 26 — 7 4 24 26 | ANA |A/D Analog Inputs
AN6 — — — 25 27 — — — 25 27 | ANA |A/D Analog Inputs
AN7 — — — 26 28 — — — 26 28 | ANA |A/D Analog Inputs
AN8 — — — 27 29 — — — 27 29 | ANA |A/D Analog Inputs
AN9 18 26 23 15 16 18 26 23 15 16 | ANA |A/D Analog Inputs
AN10 17 25 22 14 15 17 25 22 14 15 | ANA |A/D Analog Inputs
AN11 16 24 21 11 12 16 24 21 11 12 | ANA |A/D Analog Inputs
AN12 15 23 20 10 11 15 23 20 10 11 | ANA |A/D Analog Inputs
AN13 7 9 6 30 33 7 9 6 30 33 | ANA |A/D Analog Inputs
AN14 8 10 7 31 34 8 10 7 31 34 | ANA |A/D Analog Inputs
AN15 9 11 8 33 36 9 11 8 33 36 | ANA |A/D Analog Inputs
AN16 10 12 9 34 37 10 12 9 34 37 | ANA |A/D Analog Inputs
AN17 — 14 11 41 45 — 14 11 41 45 | ANA |A/D Analog Inputs
AN18 — 15 12 42 46 — 15 12 42 46 | ANA |A/D Analog Inputs
AN19 11 16 13 43 47 11 16 13 43 47 | ANA |A/D Analog Inputs
AN20 12 17 14 44 48 12 17 14 44 48 | ANA |A/D Analog Inputs
AN21 13 18 15 1 1 13 18 15 1 1 | ANA |A/D Analog Inputs
ASCL1 — 15 12 42 46 — 15 12 42 46 1/0 I2C  |Alternate 12C1 Clock Input/Output
ASDA1 — 14 11 41 45 — 14 11 41 45 1/0 I2C  |Alternate 12C1 Data Input/Output
AVDD 20 28 25 17 18 20 28 25 17 18 P — | A/D Supply Pins
AVss 19 27 24 16 17 19 27 24 16 17 P — | A/D Supply Pins
C1INA 8 7 4 24 26 8 7 4 24 26 | ANA |Comparator 1 Input A (+)
C1INB 7 6 3 23 25 7 6 3 23 25 | ANA |Comparator 1 Input B (-)
C1INC 5 5 2 22 24 5 5 2 22 24 | ANA |Comparator 1 Input C (+)
C1IND 4 4 1 21 23 4 4 1 21 23 | ANA |Comparator 1 Input D (-)

Legend: ANA = Analog level input/output, ST = Schmitt Trigger input buffer, 12C = 12C/SMBus input buffer

ATIANVA YOZINM9LALYCOId



"ou| ABojouyos] diyooolN 0Z0Z-€L0Z @

61 9bed-00£0£000£SA

TABLE 1-5: PIC24FV16KM204 FAMILY PINOUT DESCRIPTION (CONTINUED)
F FV
Pin Number Pin Number
Function 20-Pin | 28-Pin 44-Pin 20-Pin | 28-Pin 44-Pin 1/0 | Buffer Description

PDIP/ | PDIP/ | 28-Pin QFN/ 48-Pin | PDIP/ | PDIP/ | 28-Pin QFN/ 48-Pin

SSOP/ | SSOP/ | QFN TQFP UQFN | SSOP/ | SSOP/ | QFN TQFP UQFN

soic Soic Soic Soic
C10UT 17 25 22 14 15 17 25 22 14 15 (@) — Comparator 1 Output
C2INA — 5 2 22 24 — 5 2 22 24 | ANA |Comparator 2 Input A (+)
C2INB — 4 1 21 23 — 4 1 21 23 | ANA |Comparator 2 Input B (-)
C2INC — 7 4 24 26 — 7 4 24 26 | ANA |Comparator 2 Input C (+)
C2IND — 6 3 23 25 — 6 3 23 25 | ANA |Comparator 2 Input D (-)
C20UT — 20 17 7 7 — 16 13 43 47 O — Comparator 2 Output
C3INA — 26 23 15 16 — 26 23 15 16 | ANA |Comparator 3 Input A (+)
C3INB — 25 22 14 15 — 25 22 14 15 | ANA |Comparator 3 Input B (-)
C3INC — 2 27 19 21 — 2 27 19 21 | ANA |Comparator 3 Input C (+)
C3IND — 4 1 21 23 — 4 1 21 23 | ANA |Comparator 3 Input D (-)
C30UT — 17 14 44 48 — 17 14 44 48 O — Comparator 3 Output
CLC10 13 18 15 1 1 13 18 15 1 1 o} —  |CLC1 Output
CLC20 — 19 16 6 6 — 19 16 6 6 (0] — | CLC2 Output
CLCINA 9 14 11 41 45 9 14 11 41 45 | ST |CLC External Input A
CLCINB 10 15 12 42 46 10 15 12 42 46 | ST |CLC External Input B
CLKI 7 9 6 30 33 7 9 6 30 33 | ANA | Primary Clock Input
CLKO 8 10 7 31 34 8 10 7 31 34 O — | System Clock Output
CNO 10 12 9 34 37 10 12 9 34 37 | ST |Interrupt-on-Change Inputs
CN1 9 11 8 33 36 9 11 8 33 36 | ST |Interrupt-on-Change Inputs
CN2 2 2 27 19 21 2 2 27 19 21 | ST |Interrupt-on-Change Inputs
CN3 3 3 28 20 22 3 3 28 20 22 | ST |Interrupt-on-Change Inputs
CN4 4 4 1 21 23 4 4 1 21 23 | ST |Interrupt-on-Change Inputs
CN5 5 5 2 22 24 5 5 2 22 24 | ST Interrupt-on-Change Inputs
CN6 6 6 3 23 25 6 6 3 23 25 | ST |Interrupt-on-Change Inputs
CN7 — 7 4 24 26 — 7 4 24 26 | ST |Interrupt-on-Change Inputs
CN8 14 20 17 7 7 — — — — — | ST |Interrupt-on-Change Inputs
CN9 — 19 16 6 — 19 16 6 6 | ST |Interrupt-on-Change Inputs
CN10 — — — 27 29 — — — 27 29 | ST |Interrupt-on-Change Inputs
CN11 18 26 23 15 16 18 26 23 15 16 | ST |Interrupt-on-Change Inputs
CN12 17 25 22 14 15 17 25 22 14 15 | ST |Interrupt-on-Change Inputs

Legend: ANA = Analog level input/output, ST = Schmitt Trigger input buffer, 12C = 12C/SMBus input buffer
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TABLE 1-5: PIC24FV16KM204 FAMILY PINOUT DESCRIPTION (CONTINUED)
F FV
Pin Number Pin Number
Function 20-Pin | 28-Pin 44-Pin 20-Pin | 28-Pin 44-Pin 1/0 | Buffer Description

PDIP/ | PDIP/ | 28-Pin QFN/ 48-Pin | PDIP/ | PDIP/ | 28-Pin QFN/ 48-Pin

SSOP/ | SSOP/ | QFN TQFP UQFN | SSOP/ | SSOP/ | QFN TQFP UQFN

SoIC SoIC SoIC SoIC
CN13 16 24 21 11 12 16 24 21 11 12 | ST |Interrupt-on-Change Inputs
CN14 15 23 20 10 11 15 23 20 10 11 | ST |Interrupt-on-Change Inputs
CN15 — 22 19 9 10 — 22 19 9 10 | ST |Interrupt-on-Change Inputs
CN16 — 21 18 8 9 — 21 18 8 9 | ST |Interrupt-on-Change Inputs
CN17 — — — 3 3 — — — 3 3 | ST |Interrupt-on-Change Inputs
CN18 — — — 2 2 — — — 2 2 | ST |Interrupt-on-Change Inputs
CN19 — — — 5 5 — — — 5 5 | ST |Interrupt-on-Change Inputs
CN20 — — — 4 4 — — — 4 4 | ST |Interrupt-on-Change Inputs
CN21 13 18 15 1 1 13 18 15 1 1 | ST |Interrupt-on-Change Inputs
CN22 12 17 14 44 48 12 17 14 44 48 | ST |Interrupt-on-Change Inputs
CN23 11 16 13 43 47 11 16 13 43 47 | ST |Interrupt-on-Change Inputs
CN24 — 15 12 42 46 — 15 12 42 46 | ST |Interrupt-on-Change Inputs
CN25 — — — 37 40 — — — 37 40 | ST |Interrupt-on-Change Inputs
CN26 — — — 38 41 — — — 38 41 | ST |Interrupt-on-Change Inputs
CN27 — 14 11 41 45 — 14 11 41 45 | ST |Interrupt-on-Change Inputs
CN28 — — — 36 39 — — — 36 39 | ST |Interrupt-on-Change Inputs
CN29 8 10 7 31 34 8 10 7 31 34 | ST |Interrupt-on-Change Inputs
CN30 7 9 6 30 33 7 9 6 30 33 | ST |Interrupt-on-Change Inputs
CN31 — — — 26 28 — — — 26 28 | ST |Interrupt-on-Change Inputs
CN32 — — — 25 27 — — — 25 27 | ST |Interrupt-on-Change Inputs
CN33 — — — 32 35 — — — 32 35 | ST |Interrupt-on-Change Inputs
CN34 — — — 35 38 — — — 35 38 | ST |Interrupt-on-Change Inputs
CN35 — — — 12 13 — — — 12 13 | ST |Interrupt-on-Change Inputs
CN36 — — — 13 14 — — — 13 14 | ST |Interrupt-on-Change Inputs
CTCMP 4 4 1 21 23 4 4 1 21 23 | ANA |CTMU Comparator Input

Legend: ANA = Analog level input/output, ST = Schmitt Trigger input buffer, 12C = 12C/SMBus input buffer
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TABLE 1-5:

PIC24FV16KM204 FAMILY PINOUT DESCRIPTION (CONTINUED)

F FV
Pin Number Pin Number
Function 20-Pin | 28-Pin 44-Pin 20-Pin | 28-Pin 44-Pin 1/0 | Buffer Description

PDIP/ PDIP/ | 28-Pin QFN/ 48-Pin | PDIP/ | PDIP/ | 28-Pin QFN/ 48-Pin

SSOP/ | SSOP/ | QFN TQFP UQFN | SSOP/ | SSOP/ | QFN TQFP UQFN

soic Soic Soic Soic
CTED1 11 20 17 7 7 11 2 27 19 21 | ST |CTMU Trigger Edge Inputs
CTED2 15 23 20 10 11 15 23 20 10 11 | ST |CTMU Trigger Edge Inputs
CTED3 — 19 16 6 6 — 19 16 6 6 | ST |CTMU Trigger Edge Inputs
CTED4 13 18 15 1 1 13 18 15 1 1 | ST |CTMU Trigger Edge Inputs
CTEDS5S 17 25 22 14 15 17 25 22 14 15 | ST |CTMU Trigger Edge Inputs
CTED6 18 26 23 15 16 18 26 23 15 16 | ST |CTMU Trigger Edge Inputs
CTED7 — — — 5 5 — — — 5 5 | ST |CTMU Trigger Edge Inputs
CTEDS8 — — — 13 14 — — — 13 14 | ST |CTMU Trigger Edge Inputs
CTED9 — 22 19 9 10 — 22 19 9 10 | ST |CTMU Trigger Edge Inputs
CTED10 12 17 14 44 48 12 17 14 44 48 | ST |CTMU Trigger Edge Inputs
CTEDM — 21 18 8 9 — 21 18 8 9 | ST |CTMU Trigger Edge Inputs
CTED12 5 5 2 22 24 5 5 2 22 24 | ST [CTMU Trigger Edge Inputs
CTED13 6 6 3 23 25 6 6 3 23 25 | ST [CTMU Trigger Edge Inputs
CTPLS 16 24 21 11 12 16 24 21 1 12 o} — |CTMU Pulse Output
CVREF 17 25 22 14 15 17 25 22 14 15 O ANA | Comparator Voltage Reference Output
CVREF+ 2 2 27 19 21 2 2 27 19 21 | ANA | Comparator Voltage Reference Positive Input
CVREF- 3 3 28 20 22 3 3 28 20 22 | ANA |Comparator Voltage Reference Negative Input
DAC10UT — 23 20 10 1 — 23 20 10 1 (o} ANA |DAC1 Output
DAC1REF+ — 2 27 19 21 — 2 27 19 21 | ANA |DAC1 Positive Voltage Reference Input
DAC20UT — 25 22 14 15 — 25 22 14 15 O ANA |DAC2 Output
DAC2REF+ — 26 23 15 16 — 26 23 15 16 | ANA |DAC2 Positive Voltage Reference Input
HLVDIN 15 23 20 10 11 15 23 20 10 11 | ANA |External High/Low-Voltage Detect Input
IC1 14 19 16 6 6 11 19 16 6 6 | ST |MCCP1 Input Capture Input
IC2 13 18 15 1 1 13 18 15 1 1 | ST |MCCP2 Input Capture Input
IC3 — 23 20 13 14 — 23 20 13 14 | ST |MCCP3 Input Capture Input
IC4 — 14 11 5 5 — 14 1 5 5 | ST |SCCP4 Input Capture Input
IC5 — 15 12 12 13 — 15 12 12 13 | ST |SCCP5 Input Capture Input
INTO 11 16 13 43 47 11 16 13 43 47 | ST |External Interrupt O Input
INT1 17 25 22 14 15 17 25 22 14 15 | ST |External Interrupt 1 Input
INT2 14 20 17 7 7 15 23 20 10 11 | ST |External Interrupt 2 Input

Legend: ANA = Analog level input/output, ST = Schmitt Trigger input buffer, 12C = 12C/SMBus input buffer
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TABLE 1-5:

PIC24FV16KM204 FAMILY PINOUT DESCRIPTION (CONTINUED)

F FV
Pin Number Pin Number
Function 20-Pin | 28-Pin 44-Pin 20-Pin | 28-Pin 44-Pin 1/0 | Buffer Description

PDIP/ | PDIP/ | 28-Pin QFN/ 48-Pin | PDIP/ | PDIP/ | 28-Pin QFN/ 48-Pin

SSOP/ | SSOP/ | QFN TQFP UQFN | SSOP/ | SSOP/ | QFN TQFP UQFN

soic Soic SoIcC Soic
MCLR 1 1 26 18 19 1 1 26 18 19 | ST |Master Clear (Device Reset) Input (active-low)
OA1INA — 5 2 22 24 — 5 2 22 24 | ANA |Op Amp 1 Input A
OA1INB — 6 3 23 25 — 6 3 23 25 | ANA |Op Amp 1 Input B
OA1INC — 24 21 11 12 — 24 21 11 12 | ANA [Op Amp 1 Input C
OA1IND — 25 22 14 15 — 25 22 14 15 | ANA |Op Amp 1 Input D
OA10UT — 7 4 24 26 — 7 4 24 26 (0] ANA |Op Amp 1 Analog Output
OA2INA — 5 2 22 24 — 5 2 22 24 | ANA |Op Amp 2 Input A
OA2INB — 6 3 23 25 — 6 3 23 25 | ANA |Op Amp 2 Input B
OA2INC — 24 21 11 12 — 24 21 11 12 | ANA |Op Amp 2 Input C
OA2IND — 25 22 14 15 — 25 22 14 15 | ANA |Op Amp 2 Input D
OA20UT — 26 23 15 16 — 26 23 15 16 (0] ANA |Op Amp 2 Analog Output
OC1A 14 20 17 7 7 11 16 13 43 47 (0] — |MCCP1 Output Compare A
OC1B 12 17 14 44 48 12 17 14 44 48 (0] — |MCCP1 Output Compare B
oc1C 15 21 18 8 9 15 21 18 8 9 (0] — MCCP1 Output Compare C
OC1D 16 24 21 11 12 16 24 21 11 12 (0] — |MCCP1 Qutput Compare D
OC1E — 14 11 41 45 — 14 11 41 45 O — MCCP1 Output Compare E
OC1F — 15 12 42 46 — 15 12 42 46 (0] — MCCP1 Output Compare F
OC2A 4 22 19 9 10 4 22 19 9 10 (@) — MCCP2 Output Compare A
ocC2B — 23 20 10 11 — 23 20 10 11 (0] — MCCP2 Output Compare B
oczC — — — 2 2 — — — 2 2 (0] — MCCP2 Output Compare C
OC2D — — — 3 3 — — — 3 3 0 — MCCP2 Output Compare D
OC2E — — — 4 4 — — — 4 4 O — MCCP2 Output Compare E
OC2F — — — 5 5 — — — 5 5 O — MCCP2 Output Compare F
OC3A — 21 18 12 13 — 21 18 12 13 (0] — MCCP3 Output Compare A
0OC3B — 24 21 13 14 — 24 21 13 14 (0] — MCCP3 Output Compare B
0OC4 — 18 15 1 1 — 18 15 1 1 (0] — SCCP4 Output Compare
0OC5 — 19 16 6 6 — 19 16 6 6 (0] — SCCP5 Output Compare
OCFA 17 25 22 14 15 17 25 22 14 15 | ST |MCCP/SCCP Output Compare Fault Input A
OCFB 16 24 21 32 35 16 24 21 32 35 | ST |MCCP/SCCP Output Compare Fault Input B

Legend: ANA = Analog level input/output, ST = Schmitt Trigger input buffer, 12C = 12C/SMBus input buffer
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TABLE 1-5: PIC24FV16KM204 FAMILY PINOUT DESCRIPTION (CONTINUED)
F FV
Pin Number Pin Number
Function 20-Pin | 28-Pin 44-Pin 20-Pin | 28-Pin 44-Pin 1/0 | Buffer Description

PDIP/ PDIP/ | 28-Pin QFN/ 48-Pin | PDIP/ | PDIP/ | 28-Pin QFN/ 48-Pin

SSOP/ | SSOP/ | QFN TQFP UQFN | SSOP/ | SSOP/ | QFN TQFP UQFN

soic Soic Soic Soic
OSCI 7 9 6 30 33 7 9 6 30 33 | ANA |Primary Oscillator Input
OSCO 8 10 7 31 34 8 10 7 31 34 (@) ANA |Primary Oscillator Output
PGEC1 5 5 2 22 24 5 5 2 22 24 110 ST |ICSP™ Clock 1
PGED1 4 4 1 21 23 4 4 1 21 23 110 ST |ICSP Data 1
PGEC2 2 22 19 9 10 2 22 19 9 10 110 ST |ICSP Clock 2
PGED2 3 21 18 8 9 3 21 18 8 9 lfe} ST |ICSP Data 2
PGEC3 10 15 12 42 46 10 15 12 42 46 110 ST |ICSP Clock 3
PGED3 9 14 11 41 45 9 14 11 41 45 /0 ST |ICSP Data 3
PWRLCLK 10 12 9 34 37 10 12 9 34 37 | ST |RTCC Power Line Clock Input
RAO 2 2 27 19 21 2 2 27 19 21 110 ST |PORTA Pins
RA1 3 3 28 20 22 3 3 28 20 22 110 ST |PORTA Pins
RA2 7 9 6 30 33 7 9 6 30 33 lfe} ST |PORTA Pins
RA3 8 10 7 31 34 8 10 7 31 34 110 ST |PORTA Pins
RA4 10 12 9 34 37 10 12 9 34 37 110 ST |PORTA Pins
RA5 1 1 26 18 19 1 1 26 18 19 110 ST |PORTA Pins
RA6 14 20 17 7 7 — — — — — 110 ST |PORTA Pins
RA7 — 19 16 6 6 — 19 16 6 6 110 ST |PORTA Pins
RA8 — — — 32 35 — — — 32 35 110 ST |PORTA Pins
RA9 — — — 35 38 — — — 35 38 lfe} ST |PORTA Pins
RA10 — — — 12 13 — — — 12 13 110 ST |PORTA Pins
RA11 — — — 13 14 — — — 13 14 110 ST |PORTA Pins
RBO 4 4 1 21 23 4 4 1 21 23 110 ST |PORTB Pins
RB1 5 5 2 22 24 5 5 2 22 24 110 ST |PORTB Pins
RB2 6 6 3 23 25 6 6 3 23 25 110 ST |PORTB Pins
RB3 — 7 4 24 26 — 7 4 24 26 110 ST |PORTB Pins
RB4 9 1 8 33 36 9 1 8 33 36 110 ST |PORTB Pins
RB5 — 14 11 41 45 — 14 11 41 45 110 ST |PORTB Pins
RB6 — 15 12 42 46 — 15 12 42 46 110 ST |PORTB Pins
RB7 11 16 13 43 a7 11 16 13 43 a7 110 ST |PORTB Pins
RB8 12 17 14 44 48 12 17 14 44 48 110 ST |PORTB Pins

Legend: ANA = Analog level input/output, ST = Schmitt Trigger input buffer, 12C = 12C/SMBus input buffer
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TABLE 1-5: PIC24FV16KM204 FAMILY PINOUT DESCRIPTION (CONTINUED)
F FV
Pin Number Pin Number
Function 20-Pin | 28-Pin 44-Pin 20-Pin | 28-Pin 44-Pin 1/0 | Buffer Description

PDIP/ PDIP/ | 28-Pin QFN/ 48-Pin | PDIP/ | PDIP/ | 28-Pin QFN/ 48-Pin

SSOP/ | SSOP/ | QFN TQFP UQFN | SSOP/ | SSOP/ | QFN TQFP UQFN

soic Soic SoIcC Soic
RB9 13 18 15 1 1 13 18 15 1 1 110 ST |PORTB Pins
RB10 — 21 18 8 9 — 21 18 8 9 110 ST |PORTB Pins
RB11 — 22 19 9 10 — 22 19 9 10 110 ST |PORTB Pins
RB12 15 23 20 10 11 15 23 20 10 11 110 ST |PORTB Pins
RB13 16 24 21 11 12 16 24 21 11 12 110 ST |PORTB Pins
RB14 17 25 22 14 15 17 25 22 14 15 110 ST |PORTB Pins
RB15 18 26 23 15 16 18 26 23 15 16 110 ST |PORTB Pins
RCO — — — 25 27 — — — 25 27 110 ST |PORTC Pins
RC1 — — — 26 28 — — — 26 28 110 ST |PORTC Pins
RC2 — — — 27 29 — — — 27 29 110 ST |PORTC Pins
RC3 — — — 36 39 — — — 36 39 110 ST |PORTC Pins
RC4 — — — 37 40 — — — 37 40 110 ST |PORTC Pins
RC5 — — — 38 41 — — — 38 41 110 ST |PORTC Pins
RC6 — — — 2 2 — — — 2 2 110 ST |PORTC Pins
RC7 — — — 3 3 — — — 3 3 /0 ST |PORTC Pins
RC8 — — — 4 4 — — — 4 4 110 ST |PORTC Pins
RC9 — — — 5 5 — — — 5 5 /0 ST |PORTC Pins
REFO 18 26 23 15 16 18 26 23 15 16 (@] — Reference Clock Output
RTCC — 25 22 14 15 — 25 22 14 15 O — Real-Time Clock/Calendar Output
SCK1 15 22 19 9 10 15 22 19 9 10 110 ST |MSSP1 SPI Clock
SDI1 17 21 18 8 9 17 21 18 8 9 | ST |MSSP1 SPI Data Input
SDO1 16 24 21 11 12 16 24 21 11 12 (0] — |MSSP1 SPI Data Output
Ss1 18 26 23 15 16 18 26 23 15 16 | ST |MSSP1 SPI Slave Select Input
SCK2 — 14 11 38 41 — 14 1 38 41 110 ST |MSSP2 SPI Clock
SDI2 — 19 16 36 39 — 19 16 36 39 | ST |MSSP2 SPI Data Input
SDO2 — 15 12 37 40 — 15 12 37 40 (0] — |MSSP2 SPI Data Output
SS2 — 23 20 35 38 — 23 20 35 38 | ST |MSSP2 SPI Slave Select Input

Legend: ANA = Analog level input/output, ST = Schmitt Trigger input buffer, 12C = 12C/SMBus input buffer
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TABLE 1-5:

PIC24FV16KM204 FAMILY PINOUT DESCRIPTION (CONTINUED)

F FV
Pin Number Pin Number
Function 20-Pin | 28-Pin 44-Pin 20-Pin | 28-Pin 44-Pin 1/0 | Buffer Description

PDIP/ | PDIP/ | 28-Pin QFN/ 48-Pin | PDIP/ | PDIP/ | 28-Pin QFN/ 48-Pin

SSOP/ | SSOP/ | QFN TQFP UQFN | SSOP/ | SSOP/ | QFN TQFP UQFN

SoIC SoIC SoIC SoIC
SCLA1 12 17 14 44 48 12 17 14 44 48 /0 I2C  |MSSP1 I2C Clock
SDA1 13 18 15 1 1 13 18 15 1 1 110 I2C  |MSSP1 I°C Data
SCL2 — 7 4 24 26 — 7 4 24 26 110 I2C  |MSSP2 I2C Clock
SDA2 — 6 3 23 25 — 6 3 23 25 /0 I2C  |MSSP2 I°C Data
SCLKI 10 12 9 34 37 10 12 9 34 37 | ST |Secondary Clock Digital Input
SOSCI 9 11 8 33 36 9 11 8 33 36 | ANA |Secondary Oscillator Input
SOSCO 10 12 9 34 37 10 12 9 34 37 | ANA | Secondary Oscillator Output
T1CK 13 18 15 1 1 13 18 15 1 1 | ST |Timer1 Digital Input Cock
TCKIA 18 26 23 15 16 18 26 23 15 16 | ST |MCCP/SCCP Time Base Clock Input A
TCKIB 6 6 3 23 25 6 6 3 23 25 | ST |MCCP/SCCP Time Base Clock Input B
U1CTS 12 17 14 44 48 12 17 14 44 48 | ST |UART1 Clear-to-Send Input
U1RTS 13 18 15 1 1 13 18 15 1 1 o —  |UART1 Request-to-Send Output
U1BCLK 13 18 15 1 1 13 18 15 1 1 o — |UART1 16x Baud Rate Clock Output
U1RX 6 6 3 2 6 6 3 2 2 | ST |UART1 Receive
U1TX 11 16 13 3 3 11 16 13 3 3 o —  |UART1 Transmit
U2CTS — 12 9 34 37 — 12 9 34 37 [ ST |UART2 Clear-to-Send Input
U2RTS — 11 8 33 36 — 11 8 33 36 o) — | UART2 Request-to-Send Output
U2BCLK 13 18 15 1 1 13 18 15 1 1 o — |UART2 16x Baud Rate Clock Output
U2RX — 5 2 22 24 — 5 2 22 24 | ST |UART2 Receive
u2TXx — 4 1 21 23 — 4 1 21 23 o —  |UART2 Transmit
ULPWU 4 4 1 21 23 4 4 1 21 23 | ANA |Ultra Low-Power Wake-up Input
Vcap — — — — — 14 20 17 7 7 P — Regulator External Filter Capacitor Connection
VDD 20 28 25 17,28,28 | 18,30,30 20 28 25 17,28,28 | 18,30,30 | P — | Device Positive Supply Voltage
VVDDCORE — — — — — 14 20 17 7 7 P — Microcontroller Core Supply Voltage
VPP 1 1 26 18 19 1 1 26 18 19 P — High-Voltage Programming Pin
VREF+ 2 2 27 19 21 2 2 27 19 21 | ANA |A/D Reference Voltage Positive Input
VREF- 3 3 28 20 22 3 3 28 20 22 | ANA |A/D Reference Voltage Negative Input
Vss 19 27 24 16,29,29 | 17,31,31 19 27 24 16,29,29 | 17,31,31| P — | Device Ground Return Voltage

Legend: ANA = Analog level input/output, ST = Schmitt Trigger input buffer, 12C = I2C/SMBus input buffer
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NOTES:
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2.0 GUIDELINES FOR GETTING FIGURE 2-1: RECOMMENDED
STARTED WITH 16-BIT MINIMUM CONNECTIONS
MICROCONTROLLERS

c2

21 Basic Connection Requirements VDD F}#

Getting started with the PIC24FV16KM204 family of R1 2 3

16-bit microcontrollers requires attention to a minimal R2 -~

set of device pin connections before proceeding with MCLR

development. Vcap ™)

C1

The following pins must always be connected:

"

PIC24FV16KM204 IC7
« All' VDD and Vss pins =
see Section 2.2 “Power Supply Pins” Vss VDD __T__
( : pply ) CTG(Z) i
» All AVDD and AVSss pins, regardless of whether or

VDD Vss L

not the analog device features are used 2 @ o -
(see Section 2.2 “Power Supply Pins”) z z g2 ¢
« MCLR pin F ﬂ F
(see Section 2.3 “Master Clear (MCLR) Pin”)
. cs5 c4@
* VCAP pins
(see Section 2.4 “Voltage Regulator Pin (VCAP)”)
These pins must also be connected if they are being Key (all values are recommendations):
used in the end application: C1 through C6: 0.1 pF, 20V ceramic
* PGECx/PGEDXx pins used for In-Circuit Serial C7: 10 pF, 16V tantalum or ceramic
Programming™ (ICSP™) and debugging purposes R1: 10 kQ

(see Section 2.5 “ICSP Pins”)

* OSCl and OSCO pins when an external oscillator
source is used
(see Section 2.6 “External Oscillator Pins”)

R2: 100Q to 470Q

Note 1: See Section 2.4 “Voltage Regulator Pin
(VcaPr)” for an explanation of VCAP pin
connections.

Additionally, the following pins may be required: 2:  The example shown is for a PIC24F device

with five VDD/VSs and AVDD/AVSS pairs.

Other devices may have more or less

pairs; adjust the number of decoupling

Note: The AVDD and AVSs pins must always be capacitors appropriately.

connected, regardless of whether any of
the analog modules are being used.

» VREF+/VREF- pins are used when external voltage
reference for analog modules is implemented

The minimum mandatory connections are shown in
Figure 2-1.

© 2013-2020 Microchip Technology Inc. DS30003030C-page 27
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2.2 Power Supply Pins

2.21 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 yF (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 pF 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 yF 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.

2.2.2 TANK CAPACITORS

On boards with power traces running longer than
six inches in length, itis 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 debug-
ging. 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 compo-
nents, 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 debug-
ging 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
MCLR
JP PIC24FXXKXX

C1

I o

Note 1: R1<10kQ is recommended. 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.

DS30003030C-page 28

© 2013-2020 Microchip Technology Inc.



PIC24FV16KM204 FAMILY

24 Voltage Regulator Pin (VCAP)

Note:  This section applies only to PIC24FV16KM I

devices with an on-chip voltage regulator.

Some of the PIC24FV16KM devices have an internal
voltage regulator. These devices have the voltage
regulator output brought out on the VcAP pin. On the
PIC24F K devices with regulators, a low-ESR (< 5Q)
capacitor is required on the VCAP pin to stabilize the
voltage regulator output. The VCAP pin must not be
connected to VDD and must use a capacitor of 10 pF
connected to ground. The type can be ceramic or tanta-
lum. Suitable examples of capacitors are shown in
Table 2-1. Capacitors with equivalent specifications can
be used.

Designers may use Figure 2-3 to evaluate ESR
equivalence of candidate devices.

The placement of this capacitor should be close to VCAP.
It is recommended that the trace length not exceed
0.25inch (6 mm). Refer to Section 27.0 “Electrical
Characteristics” for additional information.

Refer to Section 27.0 “Electrical Characteristics” for
information on VDD and VDDCORE.

FIGURE 2-3: FREQUENCY vs. ESR
PERFORMANCE FOR
SUGGESTED VcapP
10
1
g
x 0.1
@
0.01
0.001
0.01 0.1 1 10 100 1000 10,000
Frequency (MHz)
Note: Typical data measurement at +25°C, 0V DC bias.

TABLE 2-1: SUITABLE CAPACITOR EQUIVALENTS

Make Part # C::o(:::‘iltzzlce Base Tolerance | Rated Voltage | Temp. Range
TDK C3216X7R1C106K 10 pF +10% 16V -55 to +125°C

TDK C3216X5R1C106K 10 uF +10% 16V -55 to +85°C
Panasonic ECJ-3YX1C106K 10 uF +10% 16V -55 to +125°C
Panasonic ECJ-4YB1C106K 10 yF +10% 16V -55 to +85°C
Murata GRM32DR71C106KA01L 10 yF +10% 16V -55 to +125°C
Murata GRM31CR61C106KC31L 10 uF +10% 16V -55 to +85°C

© 2013-2020 Microchip Technology Inc.
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2.41 CONSIDERATIONS FOR CERAMIC
CAPACITORS

In recent years, large value, low-voltage, surface-mount
ceramic capacitors have become very cost effective in
sizes up to a few tens of microfarad. The low-ESR, small
physical size and other properties make ceramic
capacitors very attractive in many types of applications.

Ceramic capacitors are suitable for use with the inter-
nal voltage regulator of this microcontroller. However,
some care is needed in selecting the capacitor to
ensure that it maintains sufficient capacitance over the
intended operating range of the application.

Typical low-cost, 10 yF ceramic capacitors are available
in X5R, X7R and Y5V dielectric ratings (other types are
also available, but are less common). The initial toler-
ance specifications for these types of capacitors are
often specified as +10% to +20% (X5R and X7R), or
-20%/+80% (Y5V). However, the effective capacitance
that these capacitors provide in an application circuit will
also vary based on additional factors, such as the
applied DC bias voltage and the temperature. The total
in-circuit tolerance is, therefore, much wider than the
initial tolerance specification.

The X5R and X7R capacitors typically exhibit satisfac-
tory temperature stability (ex: *15% over a wide
temperature range, but consult the manufacturer’s data
sheets for exact specifications). However, Y5V capaci-
tors typically have extreme temperature tolerance
specifications of +22%/-82%. Due to the extreme
temperature tolerance, a 10 yF nominal rated Y5V type
capacitor may not deliver enough total capacitance to
meet minimum internal voltage regulator stability and
transient response requirements. Therefore, Y5V
capacitors are not recommended for use with the
internal regulator if the application must operate over a
wide temperature range.

In addition to temperature tolerance, the effective
capacitance of large value ceramic capacitors can vary
substantially, based on the amount of DC voltage
applied to the capacitor. This effect can be very signifi-
cant, but is often overlooked or is not always
documented.

A typical DC bias voltage vs. capacitance graph for
X7R type capacitors is shown in Figure 2-4.

FIGURE 2-4: DC BIAS VOLTAGE vs.
CAPACITANCE
CHARACTERISTICS
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DC Bias Voltage (VDC)

When selecting a ceramic capacitor to be used with the
internal voltage regulator, it is suggested to select a
high-voltage rating, so that the operating voltage is a
small percentage of the maximum rated capacitor volt-
age. For example, choose a ceramic capacitor rated at
16V for the 3.3V or 2.5V core voltage. Suggested
capacitors are shown in Table 2-1.

2.5 ICSP Pins

The PGECx and PGEDx pins are used for In-Circuit
Serial Programming™ (ICSP™) and debugging pur-
poses. It is recommended to keep the trace length
between the ICSP connector and the ICSP pins on the
device as short as possible. If the ICSP connector is
expected to experience an ESD event, a series resistor
is recommended, with the value in the range of a few
tens of ohms, not to exceed 100Q.

Pull-up resistors, series diodes, and capacitors on the
PGECx and PGEDx pins are not recommended as they
will interfere with the programmer/debugger communi-
cations to the device. If such discrete components are
an application requirement, they should be removed
from the circuit during programming and debugging.
Alternatively, refer to the AC/DC characteristics and
timing requirements information in the respective
device Flash programming specification for information
on capacitive loading limits, and pins, Voltage Input
High (VIH) and Voltage Input Low (VIL) requirements.

For device emulation, ensure that the “Communication
Channel Select” (i.e., PGECx/PGEDXx pins), programmed
into the device, matches the physical connections for the
ICSP to the Microchip debugger/emulator tool.

For more information on available Microchip
development tools connection requirements, refer to
Section 26.0 “Development Support”.
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2.6 External Oscillator Pins

Many microcontrollers have options for at least two
oscillators: a high-frequency Primary Oscillator and a
low-frequency Secondary Oscillator (refer to for
Section 9.0 “Oscillator Configuration”details).

The oscillator circuit should be placed on the same
side of the board as the device. Place the oscillator
circuit close to the respective oscillator pins with no
more than 0.5 inch (12 mm) between the circuit
components and the pins. The load capacitors should
be placed next to the oscillator itself, on the same side
of the board.

Use a grounded copper pour around the oscillator cir-
cuit to isolate it from surrounding circuits. The
grounded copper pour should be routed directly to the
MCU ground. Do not run any signal traces or power
traces inside the ground pour. Also, if using a two-sided
board, avoid any traces on the other side of the board
where the crystal is placed.

Layout suggestions are shown in Figure 2-5. In-line
packages may be handled with a single-sided layout
that completely encompasses the oscillator pins. With
fine-pitch packages, it is not always possible to com-
pletely surround the pins and components. A suitable
solution is to tie the broken guard sections to a mirrored
ground layer. In all cases, the guard trace(s) must be
returned to ground.

In planning the application’s routing and 1/O assign-
ments, ensure that adjacent port pins and other
signals, in close proximity to the oscillator, are benign
(i.e., free of high frequencies, short rise and fall times,
and other similar noise).

For additional information and design guidance on
oscillator circuits, please refer to these Microchip
Application Notes, available at the corporate website
(www.microchip.com):

* AN826, “Crystal Oscillator Basics and Crystal
Selection for rfPIC™ and PICmicro® Devices”
« AN849, “Basic PICmicro® Oscillator Design”

« AN943, “Practical PICmicro® Oscillator Analysis
and Design”

* AN949, “Making Your Oscillator Work”

2.7 Unused I/Os

Unused I/O pins should be configured as outputs and
driven to a Logic Low state. Alternatively, connect a
1 kQ to 10 kQ resistor to VSs on unused pins and drive
the output to logic low.

FIGURE 2-5: SUGGESTED PLACEMENT
OF THE OSCILLATOR

CIRCUIT

Single-Sided and In-Line Layouts:

Copper Pour Primary Oscillator
(tied to ground) Crystal

DEVICE PINS

Primary
Oscillator

C1

Timer1 Oscillator
Crystal
T1 Oscillator: C2

T1 Oscillator: C1

Fine-Pitch (Dual Sided) Layouts:

Top Layer Copper Pour
(tied to ground)

Bottom Layer

Copper Pour g
(tied to ground)

0OSCO

C2

Oscillator
Crystal

GND

C1

OsCl

DEVICE PINS
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NOTES:
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3.0 CPU

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 CPU, refer to “CPU”
(www.microchip.com/DS39703) in the
“dsPIC33/PIC24F Family Reference
Manual”.

The PIC24F CPU has a 16-bit (data) modified Harvard
architecture with an enhanced instruction set and a
24-bit instruction word with a variable length opcode
field. The Program Counter (PC) is 23 bits wide and
addresses up to 4M instructions of user program
memory space. A single-cycle instruction prefetch
mechanism is used to help maintain throughput and
provides predictable execution. All instructions execute
in a single cycle, with the exception of instructions that
change the program flow, the double-word move
(Mov.D) instruction and the table instructions.
Overhead-free program loop constructs are supported
using the REPEAT instructions, which are interruptible
at any point.

PIC24F devices have sixteen, 16-bit Working registers
in the programmer’s model. Each of the Working
registers can act as a data, address or address offset
register. The 16t Working register (W15) operates as
a Software Stack Pointer (SSP) for interrupts and calls.

The upper 32 Kbytes of the Data Space (DS) memory
map can optionally be mapped into program space at
any 16K word boundary of either program memory or
data EEPROM memory, defined by the 8-bit Program
Space Visibility Page Address (PSVPAG) register. The
program to Data Space mapping feature lets any
instruction access program space as if it were Data
Space.

The Instruction Set Architecture (ISA) has been signifi-
cantly enhanced beyond that of the PIC18, but
maintains an acceptable level of backward compatibil-
ity. All PIC18 instructions and addressing modes are
supported, either directly, or through simple macros.
Many of the ISA enhancements have been driven by
compiler efficiency needs.

The core supports Inherent (no operand), Relative,
Literal, Memory Direct and three groups of addressing
modes. All modes support Register Direct and various
Register Indirect modes. Each group offers up to seven
addressing modes. Instructions are associated with
predefined addressing modes depending upon their
functional requirements.

For most instructions, the core is capable of executing
a data (or program data) memory read, a Working
register (data) read, a data memory write and a pro-
gram (instruction) memory read per instruction cycle.
As a result, three parameter instructions can be
supported, allowing trinary operations (i.e., A+ B = C)
to be executed in a single cycle.

A high-speed, 17-bit by 17-bit multiplier has been
included to significantly enhance the core arithmetic
capability and throughput. The multiplier supports
Signed, Unsigned and Mixed mode, 16-bit by 16-bit or
8-bit by 8-bit integer multiplication. All multiply
instructions execute in a single cycle.

The 16-bit ALU has been enhanced with integer divide
assist hardware that supports an iterative non-restoring
divide algorithm. It operates in conjunction with the
REPEAT instruction looping mechanism and a selection
of iterative divide instructions to support 32-bit (or
16-bit), divided by 16-bit integer signed and unsigned
division. All divide operations require 19 cycles to
complete but are interruptible at any cycle boundary.

The PIC24F has a vectored exception scheme with up
to eight sources of non-maskable traps and up to
118 interrupt sources. Each interrupt source can be
assigned to one of seven priority levels.

A block diagram of the CPU is illustrated in Figure 3-1.

31 Programmer’s Model

Figure 3-2 displays the programmer’s model for the
PIC24F. All registers in the programmer’s model are
memory mapped and can be manipulated directly by
instructions.

Table 3-1 provides a description of each register. All
registers associated with the programmer’s model are
memory mapped.

© 2013-2020 Microchip Technology Inc.
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FIGURE 3-1: PIC24F CPU CORE BLOCK DIAGRAM
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TABLE 3-1: CPU CORE REGISTERS

Register(s) Name

Description

WO through W15

Working Register Array

PC 23-Bit Program Counter

SR ALU STATUS Register

SPLIM Stack Pointer Limit Value Register

TBLPAG Table Memory Page Address Register

PSVPAG Program Space Visibility Page Address Register
RCOUNT REPEAT Loop Counter Register

CORCON CPU Control Register
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FIGURE 3-2: PROGRAMMER’S MODEL
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3.2 CPU Control Registers
REGISTER 3-1: SR: ALU STATUS REGISTER

U-0 uU-0 u-0 u-0 U-0 u-0 u-0 HSC/R/W-0

— — — — — — — DC

bit 15 bit 8

HSC/RW-0"  HSC/RW-0V  HSC/RW-0(Y  HSC/RO HSC/RW-0 HSC/RW-0 HSC/RMW-0 HSC/R/W-0

IPL2?) 1PL1? IPLOR) RA N ov z c
bit 7 bit 0
Legend: 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 15-9 Unimplemented: Read as ‘0’
bit 8 DC: ALU Half Carry/Borrow bit

1 = Acarry-out from the 4™ low-order bit (for byte-sized data) or 8 low-order bit (for word-sized data)
of the result occurred
0 = No carry-out from the 4™ or 8 low-order bit of the result has occurred

bit 7-5 IPL[2:0]: CPU Interrupt Priority Level Status bits(12)

111 = CPU Interrupt Priority Level is 7 (15); user interrupts are disabled
110 = CPU Interrupt Priority Level is 6 (14)

101 = CPU Interrupt Priority Level is 5 (13)

100 = CPU Interrupt Priority Level is 4 (12)

011 = CPU Interrupt Priority Level is 3 (11)

010 = CPU Interrupt Priority Level is 2 (10)

001 = CPU Interrupt Priority Level is 1 (9)

000 = CPU Interrupt Priority Level is 0 (8)

bit 4 RA: REPEAT Loop Active bit
1 = REPEAT loop in progress
0 = REPEAT loop not in progress
bit 3 N: ALU Negative bit
1 = Result was negative
0 = Result was non-negative (zero or positive)
bit 2 OV: ALU Overflow bit
1 = Overflow occurred for signed (two’s complement) arithmetic in this arithmetic operation
0 = No overflow has occurred
bit 1 Z: ALU Zero bit
1 = An operation, which effects the Z bit, has set it at some time in the past
0 = The most recent operation, which effects the Z bit, has cleared it (i.e., a non-zero result)

bit 0 C: ALU Carry/Borrow bit
1 = A carry-out from the Most Significant bit (MSb) of the result occurred
0 = No carry-out from the Most Significant bit (MSb) of the result occurred

Note 1: The IPLx Status bits are read-only when NSTDIS (INTCON1[15]) = 1.

2: The IPL[2:0] Status bits are concatenated with the IPL3 bit (CORCON][3]) to form the CPU Interrupt Priority
Level (IPL). The value in parentheses indicates the IPL when IPL3 = 1.
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REGISTER 3-2: CORCON: CPU CONTROL REGISTER

uU-0 uU-0 U-0 U-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8
uU-0 uU-0 U-0 uU-0 HSC/R/C-0 R/W-0 uU-0 uU-0
— — — — 1PL3(M 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(")

1 = CPU Interrupt Priority Level is greater than 7
0 = CPU Interrupt Priority Level is 7 or less
bit 2 PSV: Program Space Visibility in Data Space Enable bit
1 = Program space is visible in Data Space
0 = Program space is not visible in Data Space

bit 1-0 Unimplemented: Read as ‘0’

Note 1: User interrupts are disabled when IPL3 = 1.

3.3 Arithmetic Logic Unit (ALU) The PIC24F CPU incorporates hardware support for
both multiplication and division. This includes a

The PIC24F ALU is 16 bits wide and is capable of dedicated hardware multiplier and support hardware

addition, subtraction, bit shifts and logic operations. division for 16-bit divisor.
Unless otherwise mentioned, arithmetic operations are
two’s complement in nature. Depending on the opera- 3.3.1 MULTIPLIER

tion, the ALU may affect the values of the Carry (C),

Zero (2), Negative (N), Overflow (OV) and Digit Carry The ALU contains a high-speed, 17-bit x 17-bit

(DC) Status bits in the SR register. The C and DC muItipI'ier. .lt supports un§igneq, signed c.)r mixed sign
Status bits operate as Borrow and Digit Borrow bits, operation in several multiplication modes:
respectively, for subtraction operations. » 16-bit x 16-bit signed

The ALU can perform 8-bit or 16-bit operations, * 16-bit x 16-bit unsigned .

depending on the mode of the instruction that is used. + 16-bit signed x 5-bit (literal) unsigned

Data for the ALU operation can come from the W * 16-bit unsigned x 16-bit unsigned

register array, or data memory, depending on the * 16-bit unsigned x 5-bit (literal) unsigned

addressing mode of the instruction. Likewise, output » 16-bit unsigned x 16-bit signed

data from the ALU can be written to the W register array + 8-bit unsigned x 8-bit unsigned

or a data memory location.
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3.3.2 DIVIDER

The divide block supports 32-bit/16-bit and 16-bit/16-bit
signed and unsigned integer divide operations with the
following data sizes:

1. 32-bit signed/16-bit signed divide

2. 32-bit unsigned/16-bit unsigned divide

3. 16-bit signed/16-bit signed divide

4. 16-bit unsigned/16-bit unsigned divide

The quotient for all divide instructions ends up in WO
and the remainder in W1. Sixteen-bit signed and
unsigned DIV instructions can specify any W register
for both the 16-bit divisor (Wn), and any W register
(aligned) pair (W(m + 1):Wm) for the 32-bit dividend.
The divide algorithm takes one cycle per bit of divisor,
so both 32-bit/16-bit and 16-bit/16-bit instructions take
the same number of cycles to execute.

3.3.3 MULTIBIT SHIFT SUPPORT

The PIC24F ALU supports both single bit and
single-cycle, multibit arithmetic and logic shifts. Multibit
shifts are implemented using a shifter block, capable of
performing up to a 15-bit arithmetic right shift, or up to
a 15-bit left shift, in a single cycle. All multibit shift
instructions only support Register Direct Addressing for
both the operand source and result destination.

A full summary of instructions that use the shift
operation is provided in Table 3-2.

TABLE 3-2: INSTRUCTIONS THAT USE THE SINGLE AND MULTIBIT SHIFT OPERATION
Instruction Description
ASR Arithmetic shift right source register by one or more bits.
SL Shift left source register by one or more bits.
LSR Logical shift right source register by one or more bits.
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40 MEMORY ORGANIZATION

As with Harvard architecture devices, the PIC24F
microcontrollers feature separate program and data
memory space and busing. This architecture also
allows the direct access of program memory from the
Data Space (DS) during code execution.

41 Program Address Space

The program address memory space of the PIC24F
devices is 4M instructions. The space is addressable by
a 24-bit value derived from either the 23-bit Program
Counter (PC) during program execution, or from a table
operation or Data Space remapping, as described in
Section 4.3 “Interfacing Program and Data Memory
Spaces”.

FIGURE 4-1:

The user access to the program memory space is
restricted to the lower half of the address range
(000000h to 7FFFFFh). The exception is the use of
TBLRD/TBLWT operations, which use TBLPAG[7] to
permit access to the Configuration bits and Device ID
sections of the configuration memory space.

Memory maps for the PIC24FV16KM204 family of
devices are displayed in Figure 4-1.

PROGRAM SPACE MEMORY MAP FOR PIC24FXXXXX FAMILY DEVICES

PIC24F08KM

A GOTO Instruction
Reset Address
Interrupt Vector Table
Reserved
Alternate Vector Table

Flash
Program Memory
(2816 instructions)

User Memory Space

Unimplemented
Read ‘0’

Y Data EEPROM

Reserved

Device Config Registers

Reserved

Configuration Memory Space

Y DEVID (2)

Note: Memory areas are not displayed to scale.

PIC24F16KM
GOTO Instruction 000000h
Reset Address 000002h
000004h
Interrupt Vector Table 0000FEh
Reserved 88818%
Alternate Vector Table 0001FER
000200h

User Flash

Program Memory 0015FEh
(5632 instructions)

002BFEh
Unimplemented
Read ‘0’
7FFEOOh
Data EEPROM
7FFFFFh
800000h
Reserved
F7FFFEh
i i i F80000h
Device Config Registers F80010h
F80012h
Reserved
FF0000n,
DEVID (2) FFFFFFh
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411 PROGRAM MEMORY
ORGANIZATION

The program memory space is organized in
word-addressable blocks. Although it is treated as
24 bits wide, it is more appropriate to think of each
address of the program memory as a lower and upper
word, with the upper byte of the upper word being
unimplemented. The lower word always has an even
address, while the upper word has an odd address
(Figure 4-2).

Program memory addresses are always word-aligned
on the lower word, and addresses are incremented or
decremented by two during code execution. This
arrangement also provides compatibility with Data
Memory Space Addressing and makes it possible to
access data in the program memory space.

41.2 HARD MEMORY VECTORS

All PIC24F devices reserve the addresses between
00000h and 000200h for hard-coded program
execution vectors. A hardware Reset vector is provided

413 DATA EEPROM

In the PIC24FV16KM204 family, the data EEPROM is
mapped to the top of the user program memory space,
starting at address, 7FFE00, and expanding up to
address, 7FFFFF.

The data EEPROM is organized as 16-bit wide memory
and 256 words deep. This memory is accessed using

Table Read and Write operations similar to the user
code memory.

414 DEVICE CONFIGURATION WORDS

Table 4-1 provides the addresses of the device Config-
uration Words for the PIC24FV16KM204 family. Their
location in the memory map is displayed in Figure 4-1.

Refer to Section 25.1 “Configuration Bits” for more
information on device Configuration Words.

TABLE 4-1: DEVICE CONFIGURATION
WORDS FOR PIC24FXXXXX
FAMILY DEVICES

to redirect code execution from the default value of the . . Configuration Word
PC on device Reset to the actual start of code. A GOTO Configuration Word Addresses
instruction is programmed by the user at 000000h with
the actual address for the start of code at 000002h. FBS F80000
PIC24F devices also have two Interrupt Vector FGS F80004
Tables, located from 000004h to 0000FFh, and FOSCSEL F80006
000104h to 0001FFh. These vector tables allow each FOSC F80008
of the many device interrupt sources to be handled FWDT FS000A
by separate ISRs. Section 8.1 “Interrupt Vector
Table (IVT)” discusses the Interrupt Vector Tables in FPOR F8000C
more detail. FICD F8000E
FIGURE 4-2: PROGRAM MEMORY ORGANIZATION
msw most significant word least significant word PC Address
Address (Isw Address)
23 8 0

000001h 00000000 000000h

000003h 00000000 000002h

000005h 00000000 000004h

000007h 00000000 000006h

Program Memory Instruction Width
‘Phantom’ Byte
(read as ‘0’)
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4.2

The PIC24F core has a separate, 16-bit wide data
memory space, addressable as a single linear range.
The Data Space is accessed using two Address
Generation Units (AGUs), one each for read and write
operations. The Data Space memory map is displayed
in Figure 4-3.

Data Address Space

All Effective Addresses (EAs) in the data memory space
are 16 bits wide and point to bytes within the Data
Space. This gives a Data Space address range of
64 Kbytes or 32K words. The lower half of the data
memory space (that is, when EA[15] = 0) is used for
implemented memory addresses, while the upper half
(EA[15] = 1) is reserved for the Program Space Visibility
(PSV) area (see Section 4.3.3 “Reading Data from
Program Memory Using Program Space Visibility”).
Depending on the particular device, PIC24FV16KM
family devices implement either 512 or 1024 words of
data memory. Should an EA point to a location outside
of this area, an all zero word or byte will be returned.

4.21 DATA SPACE WIDTH

The data memory space is organized in
byte-addressable, 16-bit wide blocks. Data are aligned
in data memory and registers as 16-bit words, but all
the Data Space EAs resolve to bytes. The Least
Significant Bytes (LSBs) of each word have even
addresses, while the Most Significant Bytes (MSBs)
have odd addresses.

FIGURE 4-3: DATA SPACE MEMORY MAP FOR PIC24FXXXXX FAMILY DEVICES(®)
MSB LSB
Address M§B '—§B Address
s
0001h j 0000h ] SFR )
FR
07FFh SFR Space 07FEh _ Space
0801h 0800h
Data|RAM
o L - - - = — — — (1) Near
Insggmsgtﬁd 09FFh | 09FEh ( Data Space
|
0BFFh® | OBFER®@
1FFFh ¢+ — — — — | — — — 4 1FFEh _/
o
Unimplemented
Read as ‘0’
|
7FFFh , 7FFFh
8001h ' 8000h
|
|
|
Program Space
Visibility Area
I
|
|
|
|
FFFFh | FFFEh
Note 1: Upper data memory boundary for PIC24FXXKM10X devices.
2: Upper data memory boundary for PIC24FXXKM20X devices.
3: Data memory areas are not shown to scale.
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422 DATA MEMORY ORGANIZATION

AND ALIGNMENT

To maintain backward compatibility with PIC® devices
and improve Data Space memory usage efficiency, the
PIC24F instruction set supports both word and byte
operations. As a consequence of byte accessibility, all
EA calculations are internally scaled to step through
word-aligned memory. For example, the core recog-
nizes that Post-Modified Register Indirect Addressing
mode [Ws++] will result in a value of Ws + 1 for byte
operations and Ws + 2 for word operations.

Data byte reads will read the complete word, which
contains the byte, using the LSB of any EA to
determine which byte to select. The selected byte is
placed onto the LSB of the data path. That is, the data
memory and the registers are organized as two
parallel, byte-wide entities with shared (word) address
decode, but separate write lines. Data byte writes only
write to the corresponding side of the array or register,
which matches the byte address.

All word accesses must be aligned to an even address.
Misaligned word data fetches are not supported, so
care must be taken when mixing byte and word
operations, or translating from 8-bit MCU code. If a mis-
aligned read or write is attempted, an address error
trap will be generated. If the error occurred on a read,
the instruction underway is completed; if it occurred on
a write, the instruction will be executed, but the write
will not occur. In either case, a trap is then executed,
allowing the system and/or user to examine the
machine state prior to execution of the address Fault.

All byte loads into any W register are loaded into the
LSB; the MSB is not modified.

A Sign-Extend (SE) instruction is provided to allow the
users to translate 8-bit signed data to 16-bit signed
values. Alternatively, for 16-bit unsigned data, users
can clear the MSB of any W register by executing a
Zero-Extend (zE) instruction on the appropriate
address.

Although most instructions are capable of operating on
word or byte data sizes, it should be noted that some
instructions operate only on words.

423 NEAR DATA SPACE

The 8-Kbyte area between 0000h and 1FFFh is referred
to as the Near Data Space. Locations in this space are
directly addressable via a 13-bit absolute address field
within all memory direct instructions. The remainder of
the Data Space is addressable indirectly. Additionally,
the whole Data Space is addressable using MOV instruc-
tions, which support Memory Direct Addressing (MDA)
with a 16-bit address field. For PIC24FV16KM204 family
devices, the entire implemented data memory lies in
Near Data Space (NDS).

424 SFR SPACE

The first 2 Kbytes of the Near Data Space, from 0000h
to 07FFh, are primarily occupied with Special Function
Registers (SFRs). These are used by the PIC24F core
and peripheral modules for controlling the operation of
the device.

SFRs are distributed among the modules that they
control and are generally grouped together by that
module. Much of the SFR space contains unused
addresses; these are read as ‘0’. The SFR space,
where the SFRs are actually implemented, is provided
in Table 4-2. Each implemented area indicates a
32-byte region where at least one address is
implemented as an SFR. A complete listing of
implemented SFRs, including their addresses, is
provided in Table 4-3 through Table 4-26.

TABLE 4-2: IMPLEMENTED REGIONS OF SFR DATA SPACE
SFR Space Address
xx00 xx20 xx40 xx60 xx80 xxA0 xxC0 xxEO0

000h Core ICN Interrupts —
100h Timers CLC MCCP/SCCP

200h MSSP UART Op Amp DAC — — /0

300h A/D/CMTU — — — —
400h — — — — — — — ANSEL
500h — — — — — — — —
600h — RTCC/Comp — Band Gap

700h — — System/ NVM/PMD — — — —

HLVD
Legend: — = No implemented SFRs in this block.
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TABLE 4-3: CPU CORE REGISTERS MAP
N | Addr.| Bit15 | Bit14 | Bit13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | A
WREGO | oh WREGO 0000
WREG1 | 2h WREGH 0000
WREG2 | 4h WREG2 0000
WREG3 | 6h WREG3 0000
WREG4 | 8h WREG4 0000
WREG5 | Ah WREG5 0000
WREG6 | Ch WREG6 0000
WREG? | Eh WREG7 0000
WREG8 | 10h WREG8 0000
WREG9 | 12h WREGY 0000
WREG10 | 14h WREG10 0000
WREGT1 | 16h WREG11 0000
WREG12 | 18h WREG12 0000
WREG13 | 1Ah WREG13 0000
WREG14 | 1Ch WREG14 0000
WREG15 | 1Eh WREG15 0800
SPLIM | 20n SPLIM Register s
PCL 2Eh PCL Register 0000
PCH 3onh | — — — — — — — — PCH[7:0] 0000
TBLPAG | 32h | — — — — — — — — TBLPAG[7:0] 0000
PSVPAG | 34h | — — — — — — — — PSVPAGI7:0] 0000
RCOUNT | 36h RCOUNT Register XKXX
SR an | — — — — — — — DC IPL2 IPL1 IPLO RA N ov z c 0000
CORCON| 44h | — — — — — — — — — — — — IPL3 PSV — — | o000
DISICNT | 520 | — — DISICNT[13:0] s
Legend: x =unknown, u = unchanged, — = unimplemented, g = value depends on condition, r = reserved.
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TABLE 4-4:

ICN REGISTER MAP

N';i::e Addr.|  Bit15 Bit 14 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 Re‘;tts
CNPD1 | 56h | CN15PDE(") | CN14PDE CN12PDE | CN11PDE | CN10PDE®@ | CN9PDE(2) — CN7PDE? | CN6PDE | CNSPDE | CN4PDE | CN3PDE | CN2PDE | CNTPDE | CNOPDE | 0000
CNPD2 | 58h | CN31PDE®@ | CN30OPDE CN28PDE®@ | cN27PDE(2) | CN26PDE® | CN25PDE® | CN24PDE(2) | CN23PDE | CN22PDE | CN21PDE | CN20PDE®@ | CN19PDE® | CN18PDE® | CN17PDE® | CN16PDE2) | 0000
CNPD3 | 5Ah — — = — — — — = — — | cN36PDE® | cN35PDE® | CN34PDE® | CN33PDE® | CN32PDE@ | 0000
CNEN1 | 62h | CN15IEM2 | CN14IE CN12IE CNMIE CN10IE@ | CN9IE(2 — CN7IEM2 | CN6IE | CNSIE CN4IE CN3IE CN2IE CN1IE CNOIE 0000
CNEN2 | 64h | CN31IE@ | CN30IE CN28IE@ | cN27IEM2 | CN26lE@ | CN25IE@ | CN24IEM? | CN23E | CN22IE | CN21IE | CN20IE® | CN19IE@ | CN18IE@ | cN17IE@ | cN16lE™? | 0000
CNEN3 | 66h — — = — — — — = — = CN36IE@ | CN35IE@ | CN34iE@ | CN33IER@ | CN32E@ | 0000
CNPU1 | 6Eh | CN15PUE(") | CN14PUE CN12PUE | CNMPUE | CN10PUE®@ | CN9PUE(2) — CN7PUE(?) | CN6PUE | CNSPUE | CN4PUE | CN3PUE | CN2PUE | CNMPUE | CNOPUE | 0000
CNPU2 | 70h | CN31PUE®@ | CN3OPUE CN28PUE® | cN27PUE(2) | CN26PUE® | CN25PUE® | CN24PUE( | CN23PUE | CN22PUE | CN21PUE | CN20PUE®@ | CN19PUE® | CN18PUE® | CN17PUE® | CN16PUE) | 0000
CNPU3 | 72h — — = — — — — = — — | cN36PUE® | cN35PUE® | CN34PUE® | CN33PUE® | CN32PUE@ | 0000
Legend:  x =unknown, u = unchanged, — = unimplemented, g = value depends on condition, r = reserved.
Note 1: These bits are available only on 28-pin devices

2:  These bits are available only on 44-pin devices
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TABLE 4-5: INTERRUPT CONTROLLER REGISTER MAP

File Name | Addr. | Bit15 | Bit14 Bit 13 Bit12 | Bit11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R::(Iets
INTCON1 80h | NSTDIS — — — — — — — — — — MATHERR | ADDRERR| STKERR | OSCFAIL — 0000
INTCON2 | 82h | ALTIVT DISI — — — — — — — — — — — INT2EP INT1EP INTOEP 0000
IFSO 84h | NVMIF — AD1IF | U1TXIF | U1RXIF — — CCT2IF |CCT1IF| CCP4IF | CCP3IF — T1IF CCP2IF CCP1IF INTOIF 0000
IFS1 86h | U2TXIF | U2RXIF | INT2IF | CCT4IF | CCT3IF — — — — CCPS5IF — INT1IF CNIF CMIF BCL1IF SSP1IF 0000
IFS2 88h — — — — — — CCT5IF — — — — — — — — — 0000
IFS3 8Ah — RTCIF — — — — — — — — — — — BCL2IF SSP2IF — 0000
IFS4 8Ch | DAC2IF | DAC1IF | CTMUIF — — — — HLVDIF — — — — — U2ERIF U1ERIF — 0000
IFS5 8Eh — — — — — — — — — — — — — — — ULPWUIF | 0000
IFS6 90h — — — — — — — — — — — — — — CLC2IF CLC1IF 0000
IECO 94h | NVMIE — AD1IE | U1TXIE [U1RXIE — — CCT2IE |CCT1IE| CCP4IE | CCP3IE — T1IE CCP2IE CCP1IE INTOIE 0000
IEC1 96h | U2TXIE | U2RXIE | INT2IE | CCT4IE | CCT3IE — — — — CCPS5IE — INT1IE CNIE CMIE BCL1IE SSP1IE 0000
IEC2 98h — — — — — — CCT5IE — — — — — — — — — 0000
IEC3 9Ah — RTCIE — — — — — — — — — — — BCL2IE SSP2IE — 0000
IEC4 9Ch | DAC2IE | DAC1IE | CTMUIE — — — — HLVDIE — — — — — U2ERIE U1ERIE — 0000
IEC5 9Eh — — — — — — — — — — — — — — — ULPWUIE | 0000
IEC6 AOh — — — — — — — — — — — — — — CLC2IE CLC1IE 0000
IPCO Adh — T1IP2 T1IP1 T1IPO — |CCP2IP2|CCP2IP1|CCP2IPO| — CCP1IP2 | CCP1IP1 | CCP1IPO — INTOIP2 INTOIP1 INTOIPO 4444
IPC1 A6h — CCT1IP2|CCT1IP1|CCT1IPO — |CCP4IP2|CCP4IP1|CCP4IPO| — CCP3IP2 | CCP3IP1 | CCP3IPO — — — — 4440
IPC2 A8h — UTRXIP2|U1RXIP1|U1RXIPO| — — — — — — — — — CCT2IP2 | CCT2IP1 | CCT2IPO | 4004
IPC3 AAh — NVMIP2 | NVMIP1 | NVMIPO — — — — — AD1IP2 AD1IP1 AD1IPO — U1TXIP2 | U1TXIP1 | U1TXIPO | 4044
IPC4 ACh — CNIP2 | CNIP1 CNIPO — CMIP2 | CMIP1 | CMIPO — BCL1IP2 | BCL1IP1 | BCL1IPO — SSP1IP2 | SSP1IP1 | SSP1IPO | 4444
IPC5 AEh — — — — — |CCP5IP2|CCP5IP1|CCP5IPO| — — — — — INT1IP2 INT1IP1 INT1IPO 0404
IPC6 BOh — CCT3IP2|CCT3IP1|CCT3IPO — — — — — — — — — — — — 4000
IPC7 B2h — U2TXIP2 | U2TXIP1 | U2TXIPO — U2RXIP2|U2RXIP1|U2RXIPO| — INT2IP2 | INT2IP1 INT2IPO — CCT4IP2 | CCT4IP1 | CCT4IPO | 4444
IPC10 B8h — — — — — — — — — CCT5IP2 | CCT5IP1 | CCT5IPO — — — — 0040
IPC12 BCh — — — — — BCL2IP2 | BCL2IP1 |BCL2IPO| — SSP2IP2 | SSP2IP1 | SSP2IPO — — — — 0440
IPC15 C2h — — — — — RTCIP2 | RTCIP1 | RTCIPO — — — — — — — — 0400
IPC16 C4h — — — — — U2ERIP2|U2ERIP1|U2ERIPO| — U1ERIP2 | U1ERIP1 | U1ERIPO — — — — 0440
IPC18 C8h — — — — — — — — — — — — — HLVDIP2 | HLVDIP1 | HLVDIPO | 0004
IPC19 CAh — DAC2IP2|DAC2IP1|DAC2IPO| — |DAC1IP2|DAC1IP1|DAC1IPO| — CTMUIP2 | CTMUIP1 | CTMUIPO — — — — 4440
IPC20 CCh — — — — — — — — — — — — — ULPWUIP2 [ ULPWUIP1|ULPWUIPO| 0004
IPC24 D4h — — — — — — — — — CLC2IP2 | CLC2IP1 | CLC2IPO — CLC1IP2 | CLC1IP1 | CLC1IPO | 0044
INTTREG | EOh |[CPUIRQ — VHOLD — ILR3 ILR2 ILR1 ILRO — | VECNUMS6 | VECNUMS5 | VECNUM4 [ VECNUM3 | VECNUM2 | VECNUM1 | VECNUMO | 0000
Legend: x = unknown, u = unchanged, — = unimplemented, g = value depends on condition, r = reserved.
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TABLE 4-6: TIMER1 REGISTER MAP
File Name | Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rel-;ll.ts
TMR1 100h Timer1 Register XXXX
PR1 102h Timer1 Period Register FFFF
T1CON 104 | ToN | — [rtsoo | — [ — [ — [rtEcst]TEcso| — | Toeate | tckpst [ Tckeso | — | Tsync [ Tes — | o000
Legend: x = unknown, u = unchanged, — = unimplemented, g = value depends on condition, r = reserved.
TABLE 4-7: CLC1-2 REGISTER MAP
File Name Addr. | Bit15 | Bit14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 R:;Ielzts

CLC1CONL 122h | LCEN — — — INTP INTN — — LCOE LCOUT | LCPOL — — MODE2 MODE1 MODEO 0000
CLC1CONH 124h — — — — — — — — — — — — G4POL G3POL G2POL G1POL 0000
CLC1SEL 126h — DS42 DS41 DS40 — DS32 DS31 DS30 — DS22 DS21 DS20 — DS12 DS11 DS10 0000
CLC1GLSL 12Ah | G2D4T | G2D4N | G2D3T | G2D3N | G2D2T G2D2N | G2D1T | G2D1N | G1D4T | G1D4N G1D3T | G1D3N | G1D2T G1D2N G1D1T G1D1N 0000
CLC1GLSH 12Ch | G4AD4AT | G4D4N | G4D3T | G4D3N | G4D2T G4D2N | G4D1T | G4AD1IN | G3D4T | G3D4N G3D3T | G3D3N | G3D2T G3D2N G3D1T G3D1N 0000
CcLC2cONL™M | 12En | LCEN — — — INTP INTN — — LCOE LCOUT | LCPOL — — MODE2 MODE1 MODEO 0000
CLC2CONH | 130n | — — — — — — — — — — — — | GaPOL | G3POL G2POL | G1POL | 0000
CcLC2seLM 132h — DS42 DS41 DS40 — DS32 DS31 DS30 — DS22 DS21 DS20 — DS12 DS11 DS10 0000
cLc2GLsL™ | 136h | G2DAT | G2D4N | G2D3T | G2D3N | G2D2T G2D2N | G2D1T | G2D1IN | G1D4T | G1D4N G1D3T | G1D3N | G1D2T G1D2N G1D1T G1D1N 0000
CLC2GLSH™ | 138h | G4DAT | G4D4N | G4D3T | G4D3N | G4D2T G4D2N | G4D1T | G4D1IN | G3D4T | G3D4N G3D3T | G3D3N | G3D2T G3D2N G3D1T G3D1N 0000
Legend: x =unknown, u = unchanged, — = unimplemented, g = value depends on condition, r = reserved.

Note 1: These registers are available only on PIC24F(V)16KM2XX devices.
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TABLE 4-8: MCCP1 REGISTER MAP

File Name | Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 ReAgI(Iets
CCP1CONI1L | 140h | CCPON — CCPSIDL r TMRSYNC | CLKSEL2 | CLKSEL1 | CLKSELO| TMRPS1 | TMRPSO T32 CCSEL MOD3 MOD2 MOD1 MODO 0000
CCP1CON1H | 142h | OPSSRC | RTRGEN — — OPS3 OPS2 OPS1 OPSO | TRIGEN |ONESHOT [ALTSYNC| SYNC4 SYNC3 SYNC2 | SYNC1 SYNCO | 0000
CCP1CON2L | 144h | PWMRSEN | ASDGM — SSDG — — — — ASDG7 | ASDG6 | ASDG5 | ASDG4 ASDG3 ASDG2 | ASDG1 ASDGO | 0000
CCP1CON2H | 146h | OENSYNC — OCFEN | OCEEN | OCDEN | OCCEN | OCBEN | OCAEN | ICGSM1 | ICGSMO — AUXOUT1 | AUXOUTO ICS2 ICS1 ICSO 0100
CCP1CONB3L | 148h — — — — — — — — — DT[5:0] 0000
CCP1CON3H | 14Ah | OETRIG | OSCNT2 | OSCNT1 [OSCNTO — OUTM2 | OUTM1 | OUTMO — — POLACE | POLBDF | PSSACE1 | PSSACEQ | PSSBDF1 | PSSBDFO | 0000
CCP1STATL | 14Ch — — — — — — — — CCPTRIG| TRSET | TRCLR | ASEVT SCEVT ICDIS ICoV ICBNE | 0000
CCP1TMRL | 150h MCCP1 Time Base Register Low Word 0000
CCP1TMRH | 152h MCCP1 Time Base Register High Word 0000
CCP1PRL 154h MCCP1 Time Base Period Register Low Word FFFF
CCP1PRH 156h MCCP1 Time Base Period Register High Word FFFF
CCP1RAL 158h Output Compare 1 Data Word A 0000
CCP1RBL 15Ch Output Compare 1 Data Word B 0000
CCP1BUFL 160h Input Capture 1 Data Buffer Low Word 0000
CCP1BUFH 162h Input Capture 1 Data Buffer High Word 0000
Legend: x =unknown, u = unchanged, — = unimplemented, g = value depends on condition, r = reserved.
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TABLE 4-9: MCCP2 REGISTER MAP

File Name |Addr.| Bit15 Bit14 | Bit13 | Bit12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 | e’:"'ﬂs
CCP2CONAL | 164h | CCPON — | ccPsIbL r TMRSYNC | CLKSEL2 | CLKSEL1 | CLKSELO | TMRPS1 | TMRPSO T32 CCSEL | MOD3 | MOD2 MOD1 MODO | 0000
CCP2CON1H | 166h | OPSSRC |RTRGEN| — — IOPS3 | 1OPS2 | IOPS1 | IOPSO | TRIGEN |ONESHOT |ALTSYNC| SYNC4 | SYNC3 | SYNC2 | SYNC1 SYNCO | 0000
CCP2CON2L | 168h | PWMRSEN | ASDGM = SSDG = = = — ASDG7 | ASDG6 | ASDG5 | ASDG4 | ASDG3 | ASDG2 | ASDG1 ASDGO | 0000
CCP2CON2H | 16Ah | OENSYNC| —  |OCFENM|0CEEN(™| ocDENM | OCCEN(™|OCBEN"| OCAEN | ICGSM1 | ICGSMO — AUXOUT1 |AUXOUTO| ICSEL2 | ICSEL1 ICSELO | 0100
CCP2CONS3L | 16Ch — — — — — — — — — DT[5:0] 0000
CCP2CON3H | 16Eh | OETRIG | OSCNT2| OSCNT1 | OSCNTO — outM2 |outM1®M|outmo™M | — — POLACE |POLBDF") | PSSACE1 | PSSACEO | PSSBDF1(M"|PssSBDFOM | 0000
CCP2STATL | 170h = — = — = = = — |CCPTRIG| TRSET | TRCLR | ASEVT | SCEVT | ICDIS Icov ICBNE | 0000
CCP2TMRL | 174h MCCP2 Time Base Register Low Word 0000
CCP2TMRH | 176h MCCP2 Time Base Register High Word 0000
CCP2PRL 178h MCCP2 Time Base Period Register Low Word FFFF
CCP2PRH 17Ah MCCP2 Time Base Period Register High Word FFFF
CCP2RAL 17Ch Output Compare 2 Data Word A 0000
CCP2RBL 180h Output Compare 2 Data Word B 0000
CCP2BUFL 184h Input Capture 2 Data Buffer Low Word 0000
CCP2BUFH | 186h Input Capture 2 Data Buffer High Word 0000

Legend:
Note 1:

x = unknown, u = unchanged, — = unimplemented, g = value depends on condition, r = reserved.
These bits are available only on PIC24F(V)16KM2XX devices.
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TABLE 4-10:

MCCP3 REGISTER MAP

File Name |Addr.| Bit15 Bit14 | Bit13 | Bit12 | Bit11 Bit 10 Bit 9 Bit 8 Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit0 | eAs';ts
CCP3CON1L(M | 188h | CCPON — |ccPsSIDL