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PIC24FV16KM204 FAMILY

TABLE 1-2: DEVICE FEATURES FOR THE PIC24F16KM104 FAMILY
< AN AN —
o o o o
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Features =t S S 3

LL LL LL LL
< < < <
N AN AN N
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a 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

I/O Ports PORTA<11:0> . PORTA<6:0>

PORTB<15:0> PP(?F?TTQ;?; PORTB<15:12,9:7,
PORTC<9:0> ’ 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

QF“,\?/'TP(')”FP 28-Pin 20-Pin
48.Pin UGN SPDIP/SSOP/SOIC/QFN | SOIC/SSOP/PDIP
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PIC24FV16KM204 FAMILY

TABLE 1-4: DEVICE FEATURES FOR THE PIC24FV16KM104 FAMILY
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Features N g S S
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a 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

/0 Ports PORTA<11:7,5:0> _ PORTA<5:0>
PORTB<15:0> ';g';%jg;g: PORTB<15:12,9:7,
PORTC<9:0> ' 4,2:0>

Total 1/0 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

QF“,\?/'TP(')”FP 28-Pin 20-Pin
48.Pin UQEN | SPDIP/SSOP/SOIC/QFN | SOIC/SSOP/PDIP
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TABLE 1-5:

PIC24FV16KM204 FAMILY PINOUT DESCRIPTION (CONTINUED)

= FV
Pin Number Pin Number
Function 20-Pin | 28-Pin ) 20-Pin | 28-Pin ) /10 | Buffer Description

PDIP/ | PDIP/ | 28-Pin 43:7\'17 48-Pin | PDIP/ | PDIP/ | 28-Pin 43:7\;;' 48-Pin

SSOP/ | SSOP/ | QFN | oo | UQFN | SSOP/ | SSOP/ | QFN | ropp | UQFN

SoIcC 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
CTED5 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
CTED11 — 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 11 12 (0] — |CTMU Pulse Output
CVREF 17 25 22 14 15 17 25 22 14 15 (0] 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 11 — 23 20 10 11 (0] 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 (0] 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 11 5 5 | ST |SCCP4 Input Capture Input
IC5 — 15 12 12 13 — 15 12 12 13 | ST |SCCPS5 Input Capture Input
INTO 1 16 13 43 47 1" 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 1" | ST |External Interrupt 2 Input

Legend:  ANA = Analog level input/output, ST = Schmitt Trigger input buffer, [2C™ = |2C/SMBus input buffer

ATINVYA ¥OZINAHITAIYZOId



PIC24FV16KM204 FAMILY

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 Visibil-
ity (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.

4.2.1 DATA SPACE WIDTH

The data memory space is organized in
byte-addressable, 16-bit-wide blocks. Data is 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
0001h - ¥ 3 0000h SFR )
07FFh SFR Space 07FEh _[ Space
0801h 0800h
Data|RAM
@ - - - - - - _— _— @) Near
Ingz;teamsAnlt\ﬁd 09FFh | 09FEh ” Data Space
|
OBFFh® | 0BFEh®
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.

© 2013 Microchip Technology Inc.
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TABLE 4-11:

SCCP4 REGISTER MAP

FileName | Addr. | Bit15 Bit14 | Bit13 | Bit12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re’;'éts
CCP4CON1L® | 1ACh | CCPON — | ccPsibL r TMRSYNC | CLKSEL2 | CLKSEL1 | CLKSELO | TMRPS1 | TMRPSO |  T32 CCSEL | MOD3 | MOD2 | MOD1 | MODO | 0000
CCPACONTH® | 1AEh | OPSSRC |RTRGEN| — — IOPS3 | IOPS2 | IOPS1 | IOPSO | TRIGEN |ONESHOT|ALTSYNC| SYNC4 | SYNC3 | SYNC2 | SYNC1 | SYNCO | 0000
CCP4CON2L®M | 1BOh |PWMRSEN | ASDGM — SSDG — — — — ASDG7 | ASDG6 | ASDG5 | ASDG4 | ASDG3 | ASDG2 | ASDG1 | ASDGO | 0000
CCPACON2H®D | 1B2h | OENSYNC| — — — — — — OCAEN | ICGSM1 | ICGSMO — | AUXOUT1|AUXOUTO| ICSEL2 | ICSEL1 | ICSELO | 0100
CCPACON3H®D | 1B6h | OETRIG |OSCNT2 | OSCNT1 |OSCNTO — — — — — — POLACE — PSSACE1 | PSSACEO| — — 0000
CCP4STATL® | 1B8h — — — — — — — — |CCPTRIG| TRSET | TRCLR | ASEVT | SCEVT | ICDIS | ICOV | ICBNE | 0000
CCP4TMRL® | 1BCh SCCP4 Time Base Register Low Word 0000
CCP4TMRH® | 1BEh SCCP4 Time Base Register High Word 0000
CCP4PRL® 1COh SCCP4 Time Base Period Register Low Word FFFF
cCP4PRHM 1C2h SCCP4 Time Base Period Register High Word FFFF
CCP4RALM 1C4h Output Compare 4 Data Word A 0000
CCP4RBL® 1C8h Output Compare 4 Data Word B 0000
CCP4BUFL® | 1cCh Input Capture 4 Data Buffer Low Word 0000
CCP4BUFH® | 1CEh Input Capture 4 Data Buffer High Word 0000

Legend:  x =unknown, u = unchanged, — = unimplemented, q = value depends on condition, r = reserved.
Note 1:  These registers are available only on PIC24F(V)16KM2XX devices.

ATNANVA VOCINAHITALAYZOId
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REGISTER 8-2: CORCON: CPU CONTROL REGISTER

U-0 U-0 U-0 uU-0 U-0 u-0 uU-0 u-0
bit 15 bit 8
U-0 U-0 uU-0 U-0 R/C-0, HSC R/W-0 u-0 u-0
— — — — IPL3®?) psv® — —
bit 7 bit 0
Legend: C = Clearable bit HSC = Hardware Settable/Clearable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-4 Unimplemented: Read as ‘0’
bit 3 IPL3: CPU Interrupt Priority Level Status bit()

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

bit 1-0 Unimplemented: Read as ‘0’

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

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

DS30003030B-page 90 © 2013 Microchip Technology Inc.



PIC24FV16KM204 FAMILY

REGISTER 8-12:

IECO: INTERRUPT ENABLE CONTROL REGISTER 0

R/W-0 uU-0 R/W-0 R/W-0 R/W-0 u-0 uU-0 R/W-0
NNME | — | ADIE | UWTXE | URXE | — | — | cCT2E
bit 15 bit 8
R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
CCTIIE | CCP4E | ccP3lE | — | THE | CCP2E | CCP1IE | INTOIE
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 NVMIE: NVM Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 14 Unimplemented: Read as ‘0’
bit 13 ADLIE: A/D Conversion Complete Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 12 ULTXIE: UART1 Transmitter Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 11 U1RXIE: UART1 Receiver Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 10-9 Unimplemented: Read as ‘0’
bit 8 CCT2IE: Capture/Compare 2 Timer Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 7 CCTL1IE: Capture/Compare 1 Timer Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 6 CCP4IE: Capture/Compare 4 Event Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 5 CCP3IE: Capture/Compare 3 Event Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 4 Unimplemented: Read as ‘0’
bit 3 T1IE: Timer1 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 2 CCP2IE: Capture/Compare 2 Event Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 1 CCP1IE: Capture/Compare 1 Event Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 0 INTOIE: External Interrupt 0 Enable bit

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

DS30003030B-page 98
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REGISTER 8-19: IPCO: INTERRUPT PRIORITY CONTROL REGISTER O

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— T1IP2 T1IP1 T1IPO — CCP2IP2 CCP2IP1 CCP2IPO
bit 15 bit 8
uU-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— CCP1IP2 CCP1IP1 CCP1IPO — INTOIP2 INTOIP1 INTOIPO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-12 T1IP<2:0>: Timer1 Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled
bit 11 Unimplemented: Read as ‘0’
bit 10-8 CCP2IP<2:0>: Capture/Compare 2 Event Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled
bit 7 Unimplemented: Read as ‘0’
bit 6-4 CCP1IP<2:0>: Capture/Compare 1 Event Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled
bit 3 Unimplemented: Read as ‘0’
bit 2-0 INTOIP<2:0>: External Interrupt O Interrupt Priority bits

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

© 2013 Microchip Technology Inc. DS30003030B-page 103
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9.3 Control Registers The Clock Divider register (Register 9-2) controls the
) ) ) features associated with Doze mode, as well as the
The operation of the oscillator is controlled by three postscaler for the FRC Oscillator.

Special Function Registers (SFRs):
P 9 ( ) The FRC Oscillator Tune register (Register 9-3) allows

+ OSCCON the user to fine-tune the FRC Oscillator over a range of
+ CLKDIV approximately +5.25%. Each bit increment or decre-
« OSCTUN ment changes the factory calibrated frequency of the
The OSCCON register (Register 9-1) is the main FRC Oscillator by a fixed amount.

control register for the oscillator. It controls clock
source switching and allows the monitoring of clock
sources.

REGISTER 9-1: OSCCON: OSCILLATOR CONTROL REGISTER

u-0 R-0, HSC R-0, HSC R-0, HSC U-0 R/W-x1) RW-x®  Rw-x@
— COosC2 cosc1 CcOosco — NOSC2 NOSCA1 NOSCO
bit 15 bit 8
R/SO-0, HSC u-0 R-0, HSC® U-0 R/CO-0, HS R/W-0© R/W-0 R/W-0
CLKLOCK — LOCK — CF SOSCDRV | SOSCEN | OSWEN
bit 7 bit 0
Legend: HSC = Hardware Settable/Clearable bit
HS = Hardware Settable bit CO = Clearable Only bit SO = Settable Only 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 Unimplemented: Read as ‘0’
bit 14-12 COSC<2:0>: Current Oscillator Selection bits

111 = 8 MHz Fast RC Oscillator with Postscaler (FRCDIV)

110 = 500 kHz Low-Power Fast RC Oscillator (FRC) with Postscaler (LPFRCDIV)
101 = Low-Power RC Oscillator (LPRC)

100 = Secondary Oscillator (SOSC)

011 = Primary Oscillator with PLL module (XTPLL, HSPLL, ECPLL)

010 = Primary Oscillator (XT, HS, EC)

001 = 8 MHz FRC Oscillator with Postscaler and PLL module (FRCPLL)

000 = 8 MHz FRC Oscillator (FRC)

bit 11 Unimplemented: Read as ‘0’
bit 10-8 NOSC<2:0>: New Oscillator Selection bits®

111 = 8 MHz Fast RC Oscillator with Postscaler (FRCDIV)

110 = 500 kHz Low-Power Fast RC Oscillator (FRC) with Postscaler (LPFRCDIV)
101 = Low-Power RC Oscillator (LPRC)

100 = Secondary Oscillator (SOSC)

011 = Primary Oscillator with PLL module (XTPLL, HSPLL, ECPLL)

010 = Primary Oscillator (XT, HS, EC)

001 = 8 MHz FRC Oscillator with Postscaler and PLL module (FRCPLL)

000 = 8 MHz FRC Oscillator (FRC)

Note 1. Reset values for these bits are determined by the FNOSCx Configuration bits.
2. This bit also resets to ‘0’ during any valid clock switch or whenever a non-PLL Clock mode is selected.

3:  When SOSC is selected to run from a digital clock input, rather than an external crystal (SOSCSRC = 0),
this bit has no effect.

© 2013 Microchip Technology Inc. DS30003030B-page 123
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TABLE 19-2: NUMERICAL EQUIVALENTS OF VARIOUS RESULT CODES:
12-BIT FRACTIONAL FORMATS

Iy 12-Bit 16-Bit Fractional Format/ 16-Bit Signed Fractional Format/
VIN/VREF Output Code Equivalent Decimal Value Equivalent Decimal Value
+4095/4096 (0 1111 1111 1111 1111 1111 1111 0000 0.999 0111 1111 1111 1000 0.999
+4094/4096 (0 1111 1111 1110 1111 1111 1110 0000 0.998 0111 1111 1110 1000 0.998
o0
+1/4096 0 0000 0000 0001 0000 0000 0001 0000 0.001 0000 0000 0000 1000 0.001
0/4096 0 0000 0000 0000 0000 0000 0000 0000 0.000 0000 0000 0000 0000 0.000
-1/4096 1 0111 1111 1111 0000 0000 0000 0000 0.000 1111 1111 1111 1000 -0.001
LN )
-4095/4096 |1 0000 0000 0001 0000 0000 0000 0000 0.000 1000 0000 0000 1000 -0.999
-4096/4096 |1 0000 0000 0000 0000 0000 0000 0000 0.000 1000 0000 0000 0000 -1.000
FIGURE 19-5: A/D OUTPUT DATA FORMATS (10-BIT)
RAM Contents: d09 | d08 | d07 | d06 | d05 | dO4 | d03 | d02 | dO1 | dOO
Read to Bus:

Integer 0| 0| 0| 0| 0| O [dO9|dO8|d07|d06|d05|d04|d03|d02|d01|do0

Signed Integer sO | sO | sO | sO | sO | sO |d09|d08|d07 |d06|d05 |d04|d03 | d02 |d01|d00

Fractional (1.15) | d09 |d08 | d07 | d06 | d05 | d04 |d03 [d02|d01|d0O| O | O | O | O | O | O

Signed Fractional (1.15) s0 | d09|d08 |d07 | d06 | d05 | d04 | d03|d02|{d01|{d00| O | O | O | O | O

TABLE 19-3: NUMERICAL EQUIVALENTS OF VARIOUS RESULT CODES:
10-BIT INTEGER FORMATS

VINVREF loglﬁi::fgroe;:al 16_—Bit Integer_ Format/ lG-Bit_Signed Intgger Format/
(11-bit result) Equivalent Decimal Value Equivalent Decimal Value
+1023/1024 011 1111 1111 0000 0011 1111 1111 1023 0000 0001 1111 1111 1023
+1022/1024 011 1111 1110 0000 0011 1111 1110 1022 0000 0001 1111 1110 1022
coe
+1/1024 000 0000 0001 0000 0000 0000 0001 1 0000 0000 0000 0001
0/1024 000 0000 0000 0000 0000 0000 0000 0 0000 0000 0000 0000 0
-1/1024 101 1111 1111 0000 0000 0000 0000 0 1111 1111 1111 1111 -1
cee
-1023/1024 100 0000 0001 0000 0000 0000 0000 0 1111 1110 0000 0001 -1023
-1024/1024 100 0000 0000 0000 0000 0000 0000 0 1111 1110 0000 0000 -1024

DS30003030B-page 226 © 2013 Microchip Technology Inc.



PIC24FV16KM204 FAMILY

REGISTER 22-1: CMxCON: COMPARATOR x CONTROL REGISTERS

R/W-0 R/W-0 R/W-0 R/W-0 uU-0 u-0 R/W-0 R-0
CON COE CPOL CLPWR — — CEVT CouT
bit 15 bit 8
R/W-0 R/W-0 uU-0 R/W-0 R/W-0 uU-0 R/W-0 R/W-0
EVPOL1® | EVPOLO® — CREF1 CREF0 — CCH1 CCHO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 CON: Comparator x Enable bit
1 = Comparator is enabled
0 = Comparator is disabled
bit 14 COE: Comparator x Output Enable bit
1 = Comparator output is present on the CxOUT pin
0 = Comparator output is internal only
bit 13 CPOL: Comparator x Output Polarity Select bit
1 = Comparator output is inverted
0 = Comparator output is not inverted
bit 12 CLPWR: Comparator x Low-Power Mode Select bit
1 = Comparator operates in Low-Power mode
0 = Comparator does not operate in Low-Power mode
bit 11-10 Unimplemented: Read as ‘0’
bit 9 CEVT: Comparator x Event bit
1 = Comparator event, defined by EVPOL<1:0>, has occurred; subsequent Triggers and interrupts are
disabled until the bit is cleared
0 = Comparator event has not occurred
bit 8 COUT: Comparator x Output bit
When CPOL = 0:
1= VIN+>VIN-
0 = VIN+ < VIN-
When CPOL = 1:
1= VIN+ <VIN-
0 = VIN+ > VIN-
bit 7-6 EVPOL<1:0>: Trigger/Event/Interrupt Polarity Select bits(®
11 = Trigger/event/interrupt is generated on any change of the comparator output (while CEVT = 0)
10 = Trigger/event/interrupt is generated on the high-to-low transition of the comparator output
01 = Trigger/event/interrupt is generated on the low-to-high transition of the comparator output
00 = Trigger/event/interrupt generation is disabled
bit 5 Unimplemented: Read as ‘0’
bit 4-3 CREF<1:0>: Comparator x Reference Select bits (non-inverting input)
11 = Non-inverting input connects to the DAC2 output
10 = Non-inverting input connects to the DAC1 output
01 = Non-inverting input connects to the internal CVREF voltage
00 = Non-inverting input connects to the CxINA pin
Note 1: BGBUF1 voltage is configured by BUFREF1<1:0> (BUFCONO0<1:0>).

2:

If the EVPOL<1:0> bits are set to a value other than ‘00’, the first interrupt generated will occur on any
transition of COUT. Subsequent interrupts will occur based on the EVPOLX bits setting.
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The WDT, prescaler and postscaler are reset:

* On any device Reset

* On the completion of a clock switch, whether
invoked by software (i.e., setting the OSWEN bit
after changing the NOSCx bits) or by hardware
(i.e., Fail-Safe Clock Monitor)

* When a PVRSAV instruction is executed
(i.e., Sleep or Idle mode is entered)

* When the device exits Sleep or Idle mode to
resume normal operation

* By a CLRVWDT instruction during normal execution

If the WDT is enabled in hardware (FWDTEN<1:0>=11),
it will continue to run during Sleep or Idle modes. When
the WDT time-out occurs, the device will wake and code
execution will continue from where the PWRSAV
instruction was executed. The corresponding SLEEP or
IDLE bit (RCON<3:2>) will need to be cleared in software
after the device wakes up.

The WDT Flag bit, WDTO (RCON<4>), is not auto-
matically cleared following a WDT time-out. To detect
subsequent WDT events, the flag must be cleared in
software.

Note: The CLRWDT and PWRSAV instructions
clear the prescaler and postscaler counts
when executed.

FIGURE 25-2: WDT BLOCK DIAGRAM

25.3.1 WINDOWED OPERATION

The Watchdog Timer has an optional Fixed Window
mode of operation. In this Windowed mode, CLRWDT
instructions can only reset the WDT during the last 1/4
of the programmed WDT period. A CLRWDT instruction
executed before that window causes a WDT Reset,
similar to a WDT time-out.

Windowed WDT mode is enabled by programming the
Configuration bit, WINDIS (FWDT<6>), to ‘0.

253.2 CONTROL REGISTER

The WDT is enabled or disabled by the FWDTEN<1:0>
Configuration bits. When both of the FWDTEN<1:0>
Configuration bits are set, the WDT is always enabled.

The WDT can be optionally controlled in software when
the FWDTEN<1:0> Configuration bits have been pro-
grammed to ‘10’. The WDT is enabled in software by
setting the SWDTEN control bit (RCON<5>). The
SWDTEN control bit is cleared on any device Reset.
The software WDT option allows the user to enable the
WDT for critical code segments, and disable the WDT
during non-critical segments, for maximum power
savings. When the FWDTEN<1:0> bits are set to ‘01,
the WDT is only enabled in Run and Idle modes, and is
disabled in Sleep. Software control of the SWDTEN bit
(RCON<5>) is disabled with this setting.

SWDTEN
———————>
FWDTEN<1:0> :E>_ LPRC Control

—_D—> Wake from Sleep

WDTPS<3:0>
|

o | Postscaler >—C|‘D_> WDT Overflow
7] 1:1 t0 1:32.768 | Reset

A

FWPSA
|
Prescaler o WDT
LPRC Input (5-Bit/7-Bit) | Counter
31 kHz A 1 ms/4 ms
All Device Resets
Transition to
New Clock Source
Exit Sleep or
Idle Mode
CLRWDT Instr.
PWRSAV Instr. :D -

Sleep or Idle Mode
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FIGURE 27-3: PIC24FV16KM204 FAMILY VOLTAGE-FREQUENCY GRAPH (EXTENDED)
5.5V - 5.5V
3.20V I 3.20V
a
Q I
’
) I
g 2.00V | |
o
> | |
| I
| I
| |
8 MHz 24 MHz
Frequency
Note:  For frequencies between 8 MHz and 24 MHz, FMAX = 13.33 MHz * (VDD — 2.0) + 8 MHz.
FIGURE 27-4: PIC24F16KM204 FAMILY VOLTAGE-FREQUENCY GRAPH (EXTENDED)
3.60V - 3.60V
3.00V B 3.00V
a
(a]
2 |
& |
()]
S 1.80V I |
o
> | |
I |
I |
| |
8 MHz 24 MHz
Frequency
Note:  For frequencies between 8 MHz and 24 MHz, FMAX = 13.33 MHz * (VDD — 1.8) + 8 MHz.

© 2013 Microchip Technology Inc.

DS30003030B-page 267



PIC24FV16KM204 FAMILY

FIGURE 27-9: BROWN-OUT RESET CHARACTERISTICS

VDDCORE

---------------------- (Device not in Brown-out Reset)

(Device in Brown-out Reset)
. SY25

Reset (Due to BOR) ' ” :

i ' TVREG + TRST

TABLE 27-25: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER
AND BROWN-OUT RESET TIMING REQUIREMENTS

Standard Operating Conditions: 1.8V to 3.6V (PIC24F16KM204)
2.0V to 5.5V (PIC24FV16KM204)
AC CHARACTERISTICS Operating temperature -40°C < TA £ +85°C for Industrial
-40°C < TA < +125°C for Extended
P;a\::m Symbol Characteristic Min. | Typ® | Max. Units Conditions
SY10 |TmcL MCLR Pulse Width (low) 2 — — us
SY11 |TPwWRT |Power-up Timer Period 50 64 90 ms
SY12 |TPOR Power-on Reset Delay 1 5 10 us
SY13 |Tioz I/0 High-Impedance from — — 100 ns
MCLR Low or Watchdog
Timer Reset
SY20 |TwDT Watchdog Timer Time-out 0.85 1.0 1.15 ms 1.32 prescaler
Period 34 | 4.0 4.6 ms  |1:128 prescaler
SY25 |TBOR Brown-out Reset Pulse 1 — — us
Width
SY35 |TrscM |Fail-Safe Clock Monitor — 2.0 23 us
Delay
SY45 |TRST Internal State Reset Time — 5 — us
SY50 |TvREG |On-Chip Voltage Regulator — 10 — us (Note 2)
Output Delay
SY55 |TLock |PLL Start-up Time — 100 — ps
SY65 |TosT Oscillator Start-up Time — 1024 — Tosc
SY71 |TPMm Program Memory Wake-up — 1 — us Sleep wake-up with
Time PMSLP =0
SY72 |TLVR Low-Voltage Regulator — 250 — us
Wake-up Time

Note 1: Data in “Typ” column is at 3.3V, +25°C unless otherwise stated.
2: This applies to PIC24FV16KMXXX devices only.
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FIGURE 27-14:

EXAMPLE SPI SLAVE MODE TIMING (CKE = 1)

71— 72—
— 73—

180 | ;
I<_>I 1
T A
, , X bltG---f(--1 X LSb
L ——— D) -
75,76
LSb In

N . (!
SDIx 4< MSb In ;E—<bit6---?-1
7 )

Note: Refer to Figure 27-5 for load conditions.

TABLE 27-32: EXAMPLE SPI SLAVE MODE REQUIREMENTS (CKE = 1)

Pilrgm Symbol Characteristic Min Max | Units | Conditions
70 TssL2scH, | SSx 4 to SCKx { or SCKx T Input 3 Tey — | ns

TssL2scL
70A |TssL2WB |SSx to Write to SSPxBUF 3 Tcy — ns
71 TscH SCKXx Input High Time Continuous 1.25Tcy +30| — ns
71A (Slave mode) Single Byte 40 — | ns |(Note 1)
72 TscL SCKXx Input Low Time Continuous 1.25Tcy +30| — ns
72A (Slave mode) Single Byte 40 — | ns [(Note 1)
73A |TB2B Last Clock Edge of Byte 1 to the First Clock Edge of Byte 2| 1.5 Tcy +40 | — ns |(Note 2)
74 TscH2DIL, |Hold Time of SDIx Data Input to SCKx Edge 40 — ns

TscL2pIL
75 TpboR SDOx Data Output Rise Time — 25 ns
76 TboF SDOx Data Output Fall Time — 25 ns
77 TssH2poZ |SSx T to SDOx Output High-Impedance 10 50 ns
80 TscH2boV, | SDOx Data Output Valid After SCKx Edge — 50 ns

TscL2poV
82 TssL2boV |SDOx Data Output Valid After SSx 4 Edge — 50 ns
83 TscH2ssH, SSx T After SCKx Edge 1.5Tcy +40| — ns

TscL2ssH

Fsck SCKx Frequency — 10 | MHz
Note 1: Requires the use of Parameter 73A.

2:  Only if Parameters 71A and 72A are used.
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TABLE 27-39: 8-BIT DIGITAL-TO-ANALOG CONVERTER SPECIFICATIONS

AC CHARACTERISTICS

Standard Operating Conditions: 1.8V to 3.6V (PIC24F16KM204)
2.0V to 5.5V (PIC24FV16KM204)
-40°C < TA < +85°C for Industrial

Operating temperature

-40°C < TA < +125°C for Extended

P;a\::m Sym Characteristic Min. Typ Max. Units Comments
Resolution 8 — — bits
DACREF<1:0> Input Voltage |AVss + 1.8 — AVDD \%
Range
Differential Linearity Error — — +0.5 LSb
(DNL)
Integral Linearity Error (INL) — — 1.5 LSb
Offset Error — — 5 LSb
Gain Error — — * LSb
Monotonicity — — — — (Note 1)
Output Voltage Range AVss + 50 |AVss + 5to | AVDD — 50 mV 0.5V input overdrive,
AVDD -5 no output loading
Slew Rate — 5 — V/us
Settling Time — 10 — us
Note 1: DAC output voltage never decreases with an increase in the data code.
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44-Lead Plastic Thin Quad Flatpack (PT) 10X10X1 mm Body, 2.00 mm Footprint [TQFP]

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

C1

rUnotootl=-

o
-

(. (I
(I (I
& (I (I
} (I (I
G (I (I
(I 1 c2
(I (I
(I (I
1 1
] SILK SCREEN ]
(I (I
= noo0oooon=
Y1 -
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.80 BSC
Contact Pad Spacing C1 11.40
Contact Pad Spacing C2 11.40
Contact Pad Width (X44) X1 0.55
Contact Pad Length (X44) Y1 1.50
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2076B
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following
information:

* Product Support — Data sheets and errata,
application notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

* General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

* Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of
Microchip sales offices, distributors and factory
representatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com. Under “Support”, click on
“Customer Change Notification” and follow the
registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

* Local Sales Office

» Field Application Engineer (FAE)

» Technical Support

Customers  should contact their distributor,
representative or Field Application Engineer (FAE) for
support. Local sales offices are also available to help

customers. A listing of sales offices and locations is
included in the back of this document.

Technical support is available through the web site
at: http://microchip.com/support
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