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REGISTER 6-1: NVMCON: NONVOLATILE MEMORY CONTROL REGISTER

R/S-0, HC R/W-0 R/W-0 R/W-0 u-0 U-0 U-0 U-0
WR WREN WRERR PGMONLY — — — —
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— ERASE NVMOP5 NVMOP4 NVMOP3 | NVMOP2 | NVMOP1 NVMOPO
bit 7 bit 0
Legend: HC = Hardware Clearable bit U = Unimplemented bit, read as ‘0’
R = Readable bit W = Writable bit S = Settable bit
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 WR: Write Control bit (program or erase)
1 = Initiates a data EEPROM erase or write cycle (can be set, but not cleared in software)
0 = Write cycle is complete (cleared automatically by hardware)
bit 14 WREN: Write Enable bit (erase or program)
1 = Enables an erase or program operation
0 = No operation allowed (device clears this bit on completion of the write/erase operation)
bit 13 WRERR: Write Flash Error Flag bit
1 = A write operation is prematurely terminated (any MCLR or WDT Reset during programming
operation)
0 = The write operation completed successfully
bit 12 PGMONLY: Program Only Enable bit
1 = Write operation is executed without erasing target address(es) first
0 = Automatic erase-before-write
Write operations are preceded automatically by an erase of the target address(es).
bit 11-7 Unimplemented: Read as ‘0’
bit 6 ERASE: Erase Operation Select bit
1 = Performs an erase operation when WR is set
0 = Performs a write operation when WR is set
bit 5-0 NVMOP<5:0>: Programming Operation Command Byte bits

Erase Operations (when ERASE bit is ‘1’):
011010 = Erases 8 words

011001 = Erases 4 words

011000 = Erases 1 word

0100xx = Erases entire data EEPROM
Programming Operations (when ERASE bit is ‘0’):
0010xx = Writes 1 word
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7.0 RESETS

Note: This data sheet summarizes the features
of this group of PIC24F devices. It is not
intended to be a comprehensive refer-
ence source. For more information on
Resets, refer to the “PIC24F Family
Reference Manual”, Section 40. “Reset
with Programmable Brown-out Reset”
(DS39728).

Any active source of Reset will make the SYSRST
signal active. Many registers associated with the CPU
and peripherals are forced to a known Reset state.
Most registers are unaffected by a Reset; their status is
unknown on Power-on Reset (POR) and unchanged by
all other Resets.

Note: Refer to the specific peripheral or
Section 3.0 “CPU” of this data sheet for
register Reset states.

The Reset module combines all Reset sources and
controls the device Master Reset Signal, SYSRST. The
following is a list of device Reset sources:

* POR: Power-on Reset

* MCLR: Pin Reset

* SWR: RESET Instruction

* WDTR: Watchdog Timer Reset

* BOR: Brown-out Reset

* Low-Power BOR/Deep Sleep BOR

* TRAPR: Trap Conflict Reset

* IOPUWR: lllegal Opcode Reset

* UWR: Uninitialized W Register Reset

A simplified block diagram of the Reset module is
shown in Figure 7-1.

All types of device Reset will set a corresponding status
bit in the RCON register to indicate the type of Reset
(see Register 7-1). A Power-on Reset will clear all bits
except for the BOR and POR bits (RCON<1:0>) which
are set. The user may set or clear any bit at any time
during code execution. The RCON bits only serve as
status bits. Setting a particular Reset status bit in
software will not cause a device Reset to occur.

The RCON register also has other bits associated with
the Watchdog Timer (WDT) and device power-saving
states. The function of these bits is discussed in other
sections of this manual.

Note: The status bits in the RCON register
should be cleared after they are read so
that the next RCON register value after a
device Reset will be meaningful.

FIGURE 7-1: RESET SYSTEM BLOCK DIAGRAM
RESET
Instruction
: b- Glitch Filter
MCLR
WDT
Module
Sleep or Idle d
VDD Rise POR 5
Detect SYSRST
BOREN<1:0> VDD
0 00 Brown-out BOR
SBOREN o1 Reset
(RCON<13>)
SLEEP 10 Enable Voltage Regulator
1 11 (PIC24FV32KA3XX only)

Configuration Mismatch

Trap Conflict

lllegal Opcode
Uninitialized W Register
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REGISTER 8-6:  IFS1: INTERRUPT FLAG STATUS REGISTER 1
RW-0,HS R/MW-0,HS R/W-0,HS R/MW-0,HS RM-0, HS U-0 R/W-0, HS U-0
U2TXIF | U2RXIF | INT2F | T5IF | T4F [ — OC3IF —
bit 15 bit 8
U-0 U-0 U-0 RW-0,HS  R/W-0,HS  R/MW-0, HS R/W-0 R/W-0
— — — INT1IF CNIF CMIF MI2C1IF SI2C1IF
bit 7 bit 0
Legend: HS = Hardware Settable bit

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

x = Bit is unknown

bit 15

bit 14

bit 13

bit 12

bit 11

bit 10
bit 9

bit 8-5
bit 4

bit 3

bit 2

bit 1

bit 0

U2TXIF: UART2 Transmitter Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

U2RXIF: UART2 Receiver Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

INT2IF: External Interrupt 2 Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

T5IF: Timer5 Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
T4IF: Timer4 Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
Unimplemented: Read as ‘0’

OC3IF: Output Compare Channel 3 Interrupt Flag Status bit
1 = Interrupt request has occurred

0 = Interrupt request has not occurred
Unimplemented: Read as ‘0’

INT1IF: External Interrupt 1 Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

CNIF: Input Change Notification Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

CMIF: Comparator Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred

MI2C1IF: Master 12C1 Event Interrupt Flag Status bit
1 = Interrupt request has occurred

0 = Interrupt request has not occurred

SI2C1IF: Slave 12C1 Event Interrupt Flag Status bit
1 = Interrupt request has occurred

0 = Interrupt request has not occurred

© 2011-2013 Microchip Technology Inc.
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REGISTER 8-32: IPC20: INTERRUPT PRIORITY CONTROL REGISTER 20

U-0 U-0 U-0 uU-0 U-0 u-0 uU-0 u-0
bit 15 bit 8
u-0 u-0 u-0 u-0 u-0 R/W-1 R/W-0 R/W-0
— — — — — ULPWUIP2 | ULPWUIP1 | ULPWUIPO
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’ = Bitis cleared x = Bit is unknown
bit 15-3 Unimplemented: Read as ‘0’
bit 6-4 ULPWUIP<2:0>: Ultra Low-Power Wake-up Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)

001 = Interrupt is Priority 1
000 = Interrupt source is disabled
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10.2.4.5 Deep Sleep WDT

To enable the DSWDT in Deep Sleep mode, program
the Configuration bit, DSWDTEN (FDS<7>). The
device Watchdog Timer (WDT) need not be enabled for
the DSWDT to function. Entry into Deep Sleep mode
automatically resets the DSWDT.

The DSWDT clock source is selected by the
DSWDTOSC Configuration bit (FDS<4>). The post-
scaler options are programmed by the DSWDTPS<3:0>
Configuration bits (FDS<3:0>). The minimum time-out
period that can be achieved is 2.1 ms and the maximum
is 25.7 days. For more details on the FDS Configuration
register and DSWDT configuration options, refer to
Section 26.0 “Special Features”.

10.2.4.6 Switching Clocks in Deep Sleep Mode

Both the RTCC and the DSWDT may run from either
SOSC or the LPRC clock source. This allows both the
RTCC and DSWDT to run without requiring both the
LPRC and SOSC to be enabled together, reducing
power consumption.

Running the RTCC from LPRC will result in a loss of
accuracy in the RTCC of approximately 5 to 10%. If a
more accurate RTCC is required, it must be run from
the SOSC clock source. The RTCC clock source is
selected with the RTCOSC Configuration bit (FDS<5>).

Under certain circumstances, it is possible for the
DSWDT clock source to be off when entering Deep
Sleep mode. In this case, the clock source is turned on
automatically (if DSWDT is enabled), without the need
for software intervention; however, this can cause a
delay in the start of the DSWDT counters. In order to
avoid this delay when using SOSC as a clock source,
the application can activate SOSC prior to entering
Deep Sleep mode.

10.2.4.7  Checking and Clearing the Status of
Deep Sleep

Upon entry into Deep Sleep mode, the status bit,
DPSLP (RCON<10>), becomes set and must be
cleared by the software.

On power-up, the software should read this status bit to
determine if the Reset was due to an exit from Deep
Sleep mode and clear the bit if it is set. Of the four
possible combinations of DPSLP and POR bit states,
three cases can be considered:

* Both the DPSLP and POR bits are cleared. In this
case, the Reset was due to some event other
than a Deep Sleep mode exit.

* The DPSLP bit is clear, but the POR bit is set; this
is a normal POR.

» Both the DPSLP and POR bits are set. This
means that Deep Sleep mode was entered, the
device was powered down and Deep Sleep mode
was exited.

10.2.4.8 Power-on Resets (PORs)

VDD voltage is monitored to produce PORs. Since
exiting from Deep Sleep functionally looks like a POR,
the technique described in Section 10.2.4.7 “Checking
and Clearing the Status of Deep Sleep” should be
used to distinguish between Deep Sleep and a true POR
event.

When a true POR occurs, the entire device, including
all Deep Sleep logic (Deep Sleep registers: RTCC,
DSWDT, etc.) is reset.

10.2.4.9 Summary of Deep Sleep Sequence

To review, these are the necessary steps involved in
invoking and exiting Deep Sleep mode:

1. The device exits Reset and begins to execute its
application code.

2. If DSWDT functionality is required, program the
appropriate Configuration bit.

3. Select the appropriate clock(s) for the DSWDT
and RTCC (optional).

4. Enable and configure the DSWDT (optional).

5. Enable and configure the RTCC (optional).

6. Write context data to the DSGPRx registers
(optional).

7. Enable the INTO interrupt (optional).

Set the DSEN bit in the DSCON register.

9. Enter Deep Sleep by issuing a PWRSV
#SLEEP MODE command.

10. The device exits Deep Sleep when a wake-up
event occurs.

11. The DSEN bit is automatically cleared.

12. Read and clear the DPSLP status bit in RCON,
and the DSWAKE status bits.

13. Read the DSGPRXx registers (optional).

14. Once all state related configurations are
complete, clear the RELEASE bit.

15. The application resumes normal operation.

®
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REGISTER 16-1:  SPIXSTAT: SPIx STATUS AND CONTROL REGISTER

R/W-0 uU-0 R/W-0 U-0 uU-0 R-0, HSC R-0, HSC R-0, HSC
SPIEN — SPISIDL — — SPIBEC2 SPIBEC1 SPIBECO
bit 15 bit 8
R-0,HSC R/C-0,HS R/W-0,HSC R/W-0 R/W-0 R/W-0 R-0, HSC R-0, HSC
SRMPT | SPIROV | SRXMPT SISEL2 SISEL1 SISELO SPITBF SPIRBF
bit 7 bit 0
Legend: C = Clearable bit HS = Hardware Settable bit HSC = Hardware Settable/Clearable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis cleared x = Bit is unknown
bit 15 SPIEN: SPIx Enable bit
1 = Enables module and configures SCKx, SDOXx, SDIx and SSx as serial port pins
0 = Disables module
bit 14 Unimplemented: Read as ‘0’
bit 13 SPISIDL: SPIx Stop in Idle Mode bit
1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode
bit 12-11  Unimplemented: Read as ‘0’
bit 10-8 SPIBEC<2:0>: SPIx Buffer Element Count bits (valid in Enhanced Buffer mode)
Master mode:
Number of SPI transfers pending.
Slave mode:
Number of SPI transfers unread.
bit 7 SRMPT: SPIx Shift Register (SPIXSR) Empty bit (valid in Enhanced Buffer mode)
1 = SPIx Shift register is empty and ready to send or receive
0 = SPIx Shift register is not empty
bit 6 SPIROV: SPIx Receive Overflow Flag bit
1 = A new byte/word is completely received and discarded (the user software has not read the previous
data in the SPI1BUF register)
0 = No overflow has occurred
bit 5 SRXMPT: SPIx Receive FIFO Empty bit (valid in Enhanced Buffer mode)
1 = Receive FIFO is empty
0 = Receive FIFO is not empty
bit 4-2 SISEL<2:0>: SPIx Buffer Interrupt Mode bits (valid in Enhanced Buffer mode)

111 = Interrupt when SPIx transmit buffer is full (SPITBF bit is set)

110 = Interrupt when last bit is shifted into SPIXSR; as a result, the TX FIFO is empty

101 = Interrupt when the last bit is shifted out of SPIXSR; now the transmit is complete

100 = Interrupt when one data byte is shifted into the SPIXSR; as a result, the TX FIFO has one open spot

011 = Interrupt when SPIx receive buffer is full (SPIRBF bit is set)

010 = Interrupt when SPIx receive buffer is 3/4 or more full

001 = Interrupt when data is available in receive buffer (SRMPT bit is set)

000 = Interrupt when the last data in the receive buffer is read; as a result, the buffer is empty (SRXMPT
bit is set)
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REGISTER 16-2:

bit 1-0

Note 1:

REGISTER 16-3:

SPIXCON1: SPIx CONTROL REGISTER 1 (CONTINUED)

PPRE<1:0>: Primary Prescale bits (Master mode)
11 = Primary prescale 1:1

10 = Primary prescale 4:1

01 = Primary prescale 16:1

00 = Primary prescale 64:1

The CKE bit is not used in the Framed SPI modes. The user should program this bit to ‘0’ for the Framed
SPI modes (FRMEN = 1).

SPIXCON2: SPIx CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0
FRMEN SPIFSD SPIFPOL — — — — —
bit 15 bit 8
u-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0
— — — — — — SPIFE SPIBEN
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15

bit 14

bit 13

bit 12-2
bit 1

bit 0

FRMEN: Framed SPIx Support bit

1 = Framed SPIx support is enabled

0 = Framed SPIx support is disabled

SPIFSD: SPIx Frame Sync Pulse Direction Control on SSx Pin bit
1 = Frame Sync pulse input (slave)

0 = Frame Sync pulse output (master)

SPIFPOL: SPIx Frame Sync Pulse Polarity bit (Frame mode only)
1 = Frame Sync pulse is active-high

0 = Frame Sync pulse is active-low

Unimplemented: Read as ‘0’

SPIFE: SPIx Frame Sync Pulse Edge Select bit

1 = Frame Sync pulse coincides with the first bit clock

0 = Frame Sync pulse precedes the first bit clock

SPIBEN: SPIx Enhanced Buffer Enable bit

1 = Enhanced buffer is enabled
0 = Enhanced buffer is disabled (Legacy mode)

© 2011-2013 Microchip Technology Inc.
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20.1.3 DATA SHIFT DIRECTION

The LENDIAN bit (CRCCON1<3>) is used to control
the shift direction. By default, the CRC will shift data
through the engine, MSb first. Setting LENDIAN (= 1)
causes the CRC to shift data, LSb first. This setting
allows better integration with various communication
schemes and removes the overhead of reversing the
bit order in software. Note that this only changes the
direction of the data that is shifted into the engine. The
result of the CRC calculation will still be a normal CRC
result, not a reverse CRC result.

20.1.4 INTERRUPT OPERATION

The module generates an interrupt that is configurable
by the user for either of two conditions. If CRCISEL is
‘0’, an interrupt is generated when the VWORD<4:0>
bits make a transition from a value of ‘1’ to ‘0. If
CRCISEL is ‘1’, an interrupt will be generated after the
CRC operation finishes and the module sets the
CRCGO bit to ‘0’. Manually setting CRCGO to ‘0’ will
not generate an interrupt.

20.1.5 TYPICAL OPERATION
To use the module for a typical CRC calculation:

1. Set the CRCEN bit to enable the module.
2. Configure the module for the desired operation:
a) Program the desired polynomial using the
CRCXORL and CRCXORH registers, and
the PLEN<4:0> bits.

b) Configure the data width and shift direction
using the DWIDTHx and LENDIAN bits.

c) Select the desired interrupt mode using the
CRCISEL bit.

3. Preload the FIFO by writing to the CRCDATL
and CRCDATH registers until the CRCFUL bit is
set or no data is left.

4. Clear old results by writing 00h to CRCWDATL
and CRCWDATH. CRCWDAT can also be left
unchanged to resume a previously halted
calculation.

5. Setthe CRCGO bit to start calculation.

6. Write the remaining data into the FIFO as space
becomes available.

7. When the calculation completes, CRCGO is
automatically cleared. An interrupt will be
generated if CRCISEL = 1.

8. Read CRCWDATL and CRCWDATH for the
result of the calculation.

20.2 Registers

There are eight registers associated with the module:

*+ CRCCON1

* CRCCON2

*+ CRCXORL

* CRCXORH

+ CRCDATL

» CRCDATH

+ CRCWDATL

+ CRCWDATH

The CRCCON1 and CRCCONZ2 registers (Register 20-1
and Register 20-2) control the operation of the module,
and configure the various settings. The CRCXOR
registers (Register 20-3 and Register 20-4) select the
polynomial terms to be used in the CRC equation. The
CRCDAT and CRCWDAT registers are each register

pairs that serve as buffers for the double-word, input
data and CRC processed output, respectively.

© 2011-2013 Microchip Technology Inc.
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FIGURE 23-2:

INDIVIDUAL COMPARATOR CONFIGURATIONS

Comparator Off
CON =0, CREF = x, CCH<1:0> = xx
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—" |
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Comparator CxINC > CxINA Compare
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Pin
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REGISTER 23-1: CMxCON: COMPARATOR x CONTROL REGISTERS

R/W-0

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

CON

COE | cpoL | CPWR | — | — | CEVT couT

bit 15

bit 8

R/W-0

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

EVPOL1

EVPOLO = CREF = = 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

bit 14

bit 13

bit 12

bit 11-10
bit 9

bit 8

bit 7-6

bit 5

CON: Comparator x Enable bit

1 = Comparator is enabled

0 = Comparator is disabled

COE: Comparator x Output Enable bit

1 = Comparator output is present on the CxOUT pin

0 = Comparator output is internal only

CPOL: Comparator x Output Polarity Select bit

1 = Comparator output is inverted

0 = Comparator output is not inverted

CLPWR: Comparator x Low-Power Mode Select bit

1 = Comparator operates in Low-Power mode

0 = Comparator does not operate in Low-Power mode

Unimplemented: Read as ‘0’

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

COUT: Comparator x Output bit

When CPOL = 0:

1 = VIN+ > VIN-

0 = VIN+ < VIN-

When CPOL = 1:

1= VIN+ < VIN-

0 = VIN+ > VIN-

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 transition of the comparator output:

If CPOL = 0 (non-inverted polarity):

High-to-low transition only.

If CPOL = 1 (inverted polarity):

Low-to-high transition only.

01 = Trigger/event/interrupt is generated on the transition of the comparator output

If CPOL = 0 (non-inverted polarity):

Low-to-high transition only.

If CPOL = 1 (inverted polarity):

High-to-low transition only.

00 = Trigger/event/interrupt generation is disabled

Unimplemented: Read as ‘0’
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TABLE 29-8:

DC CHARACTERISTICS: POWER-DOWN CURRENT (IpD)

DC CHARACTERISTICS

Standard Operating Conditions:

Operating temperature

-40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

1.8V to 3.6V PIC24F32KA3XX
2.0V to 5.5V PIC24FV32KA3XX

Par:lr:eter Device Typicalm Max Units Conditions
Power-Down Current (IPD)
DC60 PIC24FV32KA3XX — -40°C
8.0 +25°C
6.0
8.5 pA +60°C 2.0V
9.0 +85°C
— 15 +125°C
— -40°C
8.0 +25°C
6.0
9.0 MA +60°C 5.0V
10.0 +85°C
— 15 +125°C 2
Sleep Mode(?
PIC24F32KA3XX — -40°C
0.80 +25°C
0.025
1.5 MA +60°C 1.8V
2.0 +85°C
— 7.5 +125°C
— -40°C
1.0 +25°C
0.040
2.0 MA +60°C 3.3V
3.0 +85°C
— 7.5 +125°C
DC61 PIC24FV32KA3XX 0.25 — pA -40°C 2.0V Low-Vol
o ow-Voltage
0.35 3.0 pA +85°C 5.0V Sleep Mode@
— 7.5 MA +125°C 5.0V
DC70 PIC24FV32KA3XX 0.03 — MA -40°C 2.0V
0.10 2.0 pA +85°C 5.0V
— 6.0 pA +125°C 5.0V
Deep Sleep Mode
PIC24F32KA3XX 0.02 — MA -40°C 1.8V
0.08 1.2 MA +85°C 3.3V
— 1.2 MA +125°C 3.3V

Legend: Unshaded rows represent PIC24F32KA3XX devices and shaded rows represent PIC24FV32KA3XX devices.
Note 1: Data in the Typical column is at 3.3V, +25°C (PIC24F32KA3XX) or 5.0V, +25°C (PIC24FV32KA3XX) unless

otherwise stated. Parameters are for design guidance only and are not tested.

2: Base IPD is measured with all peripherals and clocks shut down. All I/Os are configured as outputs and set low,

PMSLP is set to ‘0’ and WDT, etc., are all switched off.

3: The A current is the additional current consumed when the module is enabled. This current should be added to

the base IPD current.

4: This current applies to Sleep only.

a

This current applies to Sleep and Deep Sleep.

6: This current applies to Deep Sleep only.
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TABLE 29-24: COMPARATOR TIMINGS

Pilr:m Symbol Characteristic Min Typ Max Units Comments
300 |TResp |Response Time (1) — 150 400 ns
301 Tmc2ov | Comparator Mode Change to — — 10 us

Output Valid

* Parameters are characterized but not tested.

Note 1: Response time is measured with one comparator input at (VDD — 1.5)/2, while the other input transitions
from Vss to VDD.

TABLE 29-25: COMPARATOR VOLTAGE REFERENCE SETTLING TIME SPECIFICATIONS

P:r:m Symbol Characteristic Min Typ Max Units Comments
VR310 |TSET Settling Time(") — — 10 us

Note 1: Settling time is measured while CVRSS = 1 and the CVR<3:0> bits transition from ‘0000’ to ‘1111".

FIGURE 29-6: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER TIMING CHARACTERISTICS
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FIGURE 29-13: I2C™ BUS DATA TIMING CHARACTERISTICS (MASTER MODE)
- IM21 —
SCLx N /N SN
CiIM10 M26: 1<IM25
IM20 —»! '«— - . : ‘
SDA N oo : :
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M40 o
SDA — -
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Note: Refer to Figure 29-3 for load conditions.

TABLE 29-32: 12C™ BUS DATA TIMING REQUIREMENTS (MASTER MODE)

AC CHARACTERISTICS

Standard Operating Conditions: 2.0V to 3.6V

(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Param

No. Symbol Characteristic Min(" Max Units Conditions
IM10  |TLo:scL |Clock Low Time (100 kHz mode | Tcy/2 (BRG + 1) — ps
400 kHz mode | Tcy/2 (BRG + 1) — us
1 MHz mode® | Tcv/2 (BRG + 1) — us
IM11 THizscL  |Clock High Time |100 kHz mode | Tcy/2 (BRG + 1) — us
400 kHz mode | Tcy/2 (BRG + 1) — us
1 MHz mode® | Tcv/2 (BRG + 1) — us
IM20  |TF:scL SDAx and SCLx {100 kHz mode — 300 ns CB is specified to be
Fall Time 400 kHz mode 20 +0.1CB 300 ns |from 10 to 400 pF
1 MHz mode(? — 100 ns
IM21 TR:SCL SDAXx and SCLx |100 kHz mode — 1000 ns CB is specified to be
Rise Time 400 kHz mode 20+0.1C8 300 ns |from 10 to 400 pF
1 MHz mode®? — 300 ns
IM25  |Tsu:DAT |Data Input 100 kHz mode 250 — ns
Setup Time 400 kHz mode 100 — ns
1 MHz mode(? 100 — ns
IM26  |THD:DAT |Data Input 100 kHz mode 0 — ns
Hold Time 400 kHz mode 0 0.9 us
1 MHz mode(® 0 — ns
IM40  |[TAA:scL  |Output Valid 100 kHz mode — 3500 ns
from Clock 400 kHz mode — 1000 ns
1 MHz mode(? — — ns
IM45 |TBF:SDA |Bus Free Time |[100 kHz mode 4.7 — us Time the bus must be
400 kHz mode 1.3 — us  |free before a new
1 MHz mode® 05 — us transmission can start
IM50 CB Bus Capacitive Loading — 400 pF
Note 1: BRG s the value of the I°C Baud Rate Generator. Refer to Section 17.3 “Setting Baud Rate When Operating
as a Bus Master” for details.
2: Maximum pin capacitance = 10 pF for all 12c pins (for 1 MHz mode only).
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FIGURE 30-22:
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FIGURE 30-23:
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30.2 Characteristics for Extended Temperature Devices (-40°C to +125°C)

| Note:

Data for VDD levels greater than 3.3V are applicable to PIC24FV32KA304 family devices only.

FIGURE 30-40:

TYPICAL AND MAXIMUM IibLE vs. VDD (FRC MODE)
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FIGURE 30-41: TYPICAL AND MAXIMUM IlipLE vs. TEMPERATURE (FRC MODE)
1.20
TR 71 [ W SN I SN WU SN U SN U SN SU B B 5.5V Max
___________ — 5.5vTyp
100 = B e 3.3V Max
R S I B s e A N —— 33VTyp
g --------- 2.0V Max
- 0.90
= ] — 2.0V Typ
-
Q
0.80
070
0.60
-40 -25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C)

© 2011-2013 Microchip Technology Inc.

DS39995D-page 315



PIC24FV32KA304 FAMILY

FIGURE 30-55: TYPICAL BAND GAP VOLTAGE vs. TEMPERATURE (2.0V < VDD < 5.5V)
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FIGURE 30-56: TYPICAL VOLTAGE REGULATOR OUTPUT vs. TEMPERATURE
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20-Lead Plastic Shrink Small Outline (SS) - 5.30 mm Body [SSOP]

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

i T

SILK SCREEN

Cc
——
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C 7.20
Contact Pad Width (X20) X1 0.45
Contact Pad Length (X20) Y1 1.75
Distance Between Pads G 0.20

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2072A
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48-Lead Ultra Thin Plastic Quad Flat, No Lead Package (MV) - 6x6 mm Body [UQFN]
With 0.40 mm Contact Length

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

| > |
| w2 |
® — E
IS T
M —_—
— ——-
— —
c2 — — G
— —
» /4 —
— —
— —
— —
— —
 m—! —
=-—=HIO0Ino—=y
1 — |
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits]  MIN | NOM | MAX
Contact Pitch E 0.40 BSC
Optional Center Pad Width W2 4.45
Optional Center Pad Length T2 4.45
Contact Pad Spacing C1 6.00
Contact Pad Spacing C2 6.00
Contact Pad Width (X28) X1 0.20
Contact Pad Length (X28) Y1 0.80
Distance Between Pads G 0.20

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

Microchip Technology Drawing No. C04-2153A
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Microchip Internet Web Site .......cccccoecveeiiiieeieeeeieees
MPLAB ASM30 Assembler, Linker, Librarian
MPLAB Integrated Development
Environment Software .........cccccoooiiiiiiiiiis
MPLAB PM3 Device Programmer ..........cccccocveeeniieeennnn.
MPLAB REAL ICE In-Circuit Emulator System ..
MPLINK Object Linker/MPLIB Object Librarian

N
Near Data SPace ........ccccceveerereeiieneee e 38
(0]
On-Chip Voltage Regulator ..........cccccoviiiiiiiniiiiieeiieee 248
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SEQUENCE ...eeiiiiiieiiiee e
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Reference Clock OUtput ........ccoevvveeiieeiiiiieeciieeeis
Output Compare
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P
Packaging
Details ..o 328
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Pinout Descriptions
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Power-Saving Features ..........ccccccooiiiiiiiiiiiieceees 125
Clock Frequency, Clock Switching ...125
Coincident Interrupts ......... ... 126
Instruction-Based Modes . ....125
DEeep SIEEP ...vvveeieeeee s 126
IIE e 126
SIEEP eeveiiiieeee e .. 125
Selective Peripheral Control ...
Ultra Low-Power Wake-up
Voltage, Regulator-Based ...........cccccoeeiiiiiiiireniennn.
Deep Sleep Mode ......cceevveveecieee e
Retention Sleep Mode .
Run Mode .......cccciiiiiiii
Sleep (Standby) Mode .........cocevveeiiiiiiiiiies 133
Product Identification System ........ccccoiiiiiiiniiinn, 360
Program and Data Memory
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Addressing SPace ........ccocevveeiiiiinie e 51
Interfacing SpPaces .......cccocceviiiii i 51
Program Space Visibility .........cccocoiniiiiiin, 55
Program Memory
AdAress SPacCE .......ccovueeiiiiiiiiiee e 35
Data EEPROM .......ooiiiiiiiiiieiice e 36
Device Configuration Words .........cccccccvevenneenienenn. 36
Hard Memory Vectors .........cccoveeeiiiiniiiieee e 36
MeMOrY Map ....oooiiiiiiieee e 35
Organization ..........ccoceiiiiiiceie e 36
Program Verification ...........ccccoiiiiiiiiie e 250

Pulse-Width Modulation (PWM) Mode ..........cccoeeiiiiennns 154
Pulse-Width Modulation. See PWM.
PWM
Duty Cycle and Period .........cccccceeiiiieiiiiiceeee e, 155
R
Reader RESPONSE ......cooceiiiiiiiiiiiee et 359
Register Maps
A/D CONVEMET ..o 47
ANalog Select ... 48
Clock Control .... .. 49

Deep Sleep ...
12CX cverrnene .
10
Input Capture

Interrupt Controller .. .4
NVM L .. 50
Output Compare ..... ..43
Pad Configuration ...........ccoccoiiiiiiiie e, 46
PMD .o e s
PORTA ... "
PORTB ..ttt e
PORTC ..o
Real-Time Clock and Calendar (RTCC) .........cccccueee.. 48
SPIx
Timer .
Triple Comparator .........ccccveeeiieeeeee e esee e 48
UARTX ittt ettt 44
Ultra Low-Power Wake-up .......ccccceeveviiiieeeee s 50
Registers
AD1CHITH (A/D Scan Compare Hit, High Word) .... 216
AD1CHITH (A/D Scan Compare Hit, Low Word) ..... 216
AD1CHS (A/D Sample Select) .......ccccceevvvriverniennnn. 215
AD1CON1 (A/D Control 1) ......
AD1CON2 (A/D Control 2) ...
AD1CON3 (A/D Control 3) ...
AD1CONS5 (A/D Control 5) .....ceevvreeeeieeieiceeeiene
AD1CSSH (A/D Input Scan Select, High Word) ...... 217
AD1CSSL (A/D Input Scan Select, Low Word) ....... 217
AD1CTMUENH (CTMU Enable, High Word) ........... 218
AD1CTMUENL (CTMU Enable, Low Word) ............ 218
ALCFGRPT (Alarm Configuration) ........cccccceveenee. 190
ALMINSEC (Alarm Minutes and Seconds Value) .... 194
ALMTHDY (Alarm Month and Day Value) ............... 193
ALWDHR (Alarm Weekday and Hours Value) ........ 193
ANSA (Analog Selection, PORTA) .....ccccoeiieeeieennn. 136
ANSB (Analog Selection, PORTB) ... . 137
ANSC (Analog Selection, PORTC) ... . 137
CLKDIV (Clock Divider) .......ccccccueue.. ... 119
CMSTAT (Comparator x Status) .......ccccccoevvrueennen. 228
CMxCON (Comparator x Control) ........cccccceerueennenn 227
CORCON (CPU Control) .......cccueneen. .. 33

CORCON (CPU Core Control) ...

CRCCON1 (CRC Control 1) ... 202
CRCCON2 (CRC Control 2) .......ccccvvververnenieeieneenne. 203
CRCXORH (CRC XOR Polynomial, High Byte) ...... 204
CRCXORL (CRC XOR Polynomial, Low Byte) ........ 204
CTMUCON (CTMU Control 1) ....cccevveerienenieeieecne. 234
CTMUCON2 (CTMU Control 2) .......cccccceverveeenecne. 235
CTMUICON (CTMU Current Control) ..........ccceeueee. 237
CVRCON (Comparator Voltage

Reference Control) .........occoeviiiiiiiiiniiiiees 230
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