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PIC24FV32KA304 FAMILY

6.0 DATA EEPROM MEMORY

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
Data EEPROM, refer to the “PIC24F
Family Reference Manual”, Section 5.
“Data EEPROM” (DS39720).

The data EEPROM memory is a Nonvolatile Memory
(NVM), separate from the program and volatile data
RAM. Data EEPROM memory is based on the same
Flash technology as program memory, and is optimized
for both long retention and a higher number of
erase/write cycles.

The data EEPROM is mapped to the top of the user
program memory space, with the top address at pro-
gram memory address, 7FFEOOh to 7FFFFFh. The
size of the data EEPROM is 256 words in the
PIC24FV32KA304 family devices.

The data EEPROM is organized as 16-bit wide
memory. Each word is directly addressable, and is
readable and writable during normal operation over the
entire VDD range.

Unlike the Flash program memory, normal program
execution is not stopped during a data EEPROM
program or erase operation.

The data EEPROM programming operations are
controlled using the three NVM Control registers:

* NVMCON: Nonvolatile Memory Control Register

* NVMKEY: Nonvolatile Memory Key Register
* NVMADR: Nonvolatile Memory Address Register

6.1 NVMCON Register

The NVMCON register (Register 6-1) is also the primary
control register for data EEPROM program/erase
operations. The upper byte contains the control bits
used to start the program or erase cycle, and the flag bit
to indicate if the operation was successfully performed.
The lower byte of NVMCOM configures the type of NVM
operation that will be performed.

6.2 NVMKEY Register

The NVMKEY is a write-only register that is used to
prevent accidental writes or erasures of data EEPROM
locations.

To start any programming or erase sequence, the
following instructions must be executed first, in the
exact order provided:

1. Write 55h to NVMKEY.
2. Write AAh to NVMKEY.

After this sequence, a write will be allowed to the
NVMCON register for one instruction cycle. In most
cases, the user will simply need to set the WR bit in the
NVMCON register to start the program or erase cycle.
Interrupts should be disabled during the unlock
sequence.

The MPLAB® C30 C compiler provides a defined library
procedure (builtin write NVM) to perform the
unlock sequence. Example 6-1 illustrates how the
unlock sequence can be performed with in-line
assembly.

EXAMPLE 6-1: DATA EEPROM UNLOCK SEQUENCE
//Disable Interrupts For 5 instructions
asm volatile ("disi #5");

//Issue Unlock Sequence

asm volatile ("mov #0x55, WO \n"
"mov W0, NVMKEY \n"
"mov #0xAA, W1 \n"
"mov W1, NVMKEY \n") ;

// Perform Write/Erase operations

asm volatile ("bset NVMCON, #WR \n"
"nop \n"
"nop \n") ;
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6.4.1 ERASE DATA EEPROM

The data EEPROM can be fully erased, or can be
partially erased, at three different sizes: one word, four
words or eight words. The bits, NVMOP<1:0>
(NVMCON<1:0>), decide the number of words to be
erased. To erase partially from the data EEPROM, the
following sequence must be followed:

1. Configure NVMCON to erase the required
number of words: one, four or eight.

2. Load TBLPAG and WREG with the EEPROM
address to be erased.

3. Clear the NVMIF status bit and enable the NVM
interrupt (optional).

4. Write the key sequence to NVMKEY.

Set the WR bit to begin the erase cycle.

6. Either poll the WR bit or wait for the NVM
interrupt (NVMIF is set).

o

A typical erase sequence is provided in Example 6-2.
This example shows how to do a one-word erase.
Similarly, a four-word erase and an eight-word erase
can be done. This example uses C library procedures to
manage the Table Pointer (builtin tblpage and
builtin tbloffset) and the Erase Page Pointer
(builtin tblwtl). The memory unlock sequence
(builtin write NVM) also sets the WR bit to initiate
the operation and returns control when complete.

EXAMPLE 6-2: SINGLE-WORD ERASE
int _ attribute_  ((space(eedata))) eeData = 0x1234;
2 S

unsigned int offset;

NVMCON = 0x4058;

TBLPAG = builtin tblpage (&eeData) ;
offset = _ builtin tbloffset (&eeData);
__builtin tblwtl (offset, 0);

asm volatile ("disi #5");
__builtin write NVM();
while (NVMCONbits.WR=1) ;

The variable eeData must be a Global variable declared outside of any method

the code following this comment can be written inside the method that will execute the erase

// Set up NVMCON to erase one word of data EEPROM

// Set up a pointer to the EEPROM location to be erased

// Initialize EE Data page pointer
// Initizlize lower word of address
// Write EEPROM data to write latch

// Disable Interrupts For 5 Instructions

// Issue Unlock Sequence & Start Write Cycle
// Optional: Poll WR bit to wait for

// write sequence to complete

DS39995D-page 66
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6.4.3 READING THE DATA EEPROM

To read a word from data EEPROM, the table read
instruction is used. Since the EEPROM array is only
16 bits wide, only the TBLRDL instruction is needed.
The read operation is performed by loading TBLPAG
and WREG with the address of the EEPROM location,
followed by a TBLRDL instruction.

A typical read sequence, using the Table Pointer
management (builtin tblpage and
builtin tbloffset) and table read procedures
(builtin tblrdl) from the C30 compiler library, is
provided in Example 6-5.

Program Space Visibility (PSV) can also be used to
read locations in the data EEPROM.

EXAMPLE 6-5: READING THE DATA EEPROM USING THE TBLRD COMMAND
int  attribute  ((space(eedata))) eeData = 0x1234;
int data; // Data read from EEPROM
/* ____________________________________________________________________________________________

unsigned int offset;

TBLPAG = _ builtin tblpage (&eeData);
offset = builtin tbloffset (&eeData);
data = _ builtin tblrdl (offset);

The variable eeData must be a Global variable declared outside of any method

the code following this comment can be written inside the method that will execute the read

// Set up a pointer to the EEPROM location to be erased

// Initialize EE Data page pointer
// Initizlize lower word of address
// Write EEPROM data to write latch
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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

© 2011-2013 Microchip Technology Inc.

DS39995D-page 69



PIC24FV32KA304 FAMILY

8.0 INTERRUPT CONTROLLER

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 the
Interrupt Controller, refer to the “PIC24F
Family Reference Manual”, Section 8.

“Interrupts” (DS39707).

The PIC24F interrupt controller reduces the numerous
peripheral interrupt request signals to a single interrupt
request signal to the CPU. It has the following features:

» Up to Eight Processor Exceptions and
Software Traps

» Seven User-Selectable Priority Levels

« Interrupt Vector Table (IVT) with up to 118 Vectors

» Unique Vector for each Interrupt or Exception
Source

» Fixed Priority within a Specified User Priority Level

 Alternate Interrupt Vector Table (AIVT) for Debug
Support

* Fixed Interrupt Entry and Return Latencies

8.1 Interrupt Vector Table (IVT)

The IVT is shown in Figure 8-1. The IVT resides in the
program memory, starting at location, 000004h. The IVT
contains 126 vectors, consisting of eight non-maskable
trap vectors, plus up to 118 sources of interrupt. In
general, each interrupt source has its own vector. Each
interrupt vector contains a 24-bit wide address. The
value programmed into each interrupt vector location is
the starting address of the associated Interrupt Service
Routine (ISR).

Interrupt vectors are prioritized in terms of their natural
priority; this is linked to their position in the vector table.
All other things being equal, lower addresses have a
higher natural priority. For example, the interrupt
associated with Vector 0 will take priority over interrupts
at any other vector address.

PIC24FV32KA304 family devices implement
non-maskable traps and unique interrupts; these are
summarized in Table 8-1 and Table 8-2.

8.1.1 ALTERNATE INTERRUPT VECTOR
TABLE (AIVT)

The Alternate Interrupt Vector Table (AIVT) is located
after the IVT, as shown in Figure 8-1. Access to the
AIVT is provided by the ALTIVT control bit
(INTCON2<15>). If the ALTIVT bit is set, all interrupt
and exception processes will use the alternate vectors
instead of the default vectors. The alternate vectors are
organized in the same manner as the default vectors.

The AIVT supports emulation and debugging efforts by
providing a means to switch between an application
and a support environment without requiring the inter-
rupt vectors to be reprogrammed. This feature also
enables switching between applications for evaluation
of different software algorithms at run time. If the AIVT
is not needed, the AIVT should be programmed with
the same addresses used in the IVT.

8.2 Reset Sequence

A device Reset is not a true exception, because the
interrupt controller is not involved in the Reset process.
The PIC24F devices clear their registers in response to
a Reset, which forces the Program Counter (PC) to
zero. The microcontroller then begins program
execution at location, 000000h. The user programs a
GOTO instruction at the Reset address, which redirects
the program execution to the appropriate start-up
routine.

Note: Any unimplemented or unused vector
locations in the IVT and AIVT should be
programmed with the address of a default
interrupt handler routine that contains a
RESET instruction.
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Read TMR2 (TMR4)(")
Write TMR2 (TMR4)(")

TMR3HLD
(TMR5HLD)

Note 1:
respective to the T2CON and T4CON registers.

16-bit mode.

FIGURE 13-1: TIMER2/3 AND TIMERA4/5 (32-BIT) BLOCK DIAGRAM
TCKPS<1:0>
T2CK ™S ) TON 2
(T4CK) @ =
Gate Prescaler |
Sync 1, 8, 64, 256
Tcy .
TGATE L TGATE
¢ I J TCS
1 Q D
Set T3IF (T5IF) =
0 Q \CK
PR3 | PR2
(PR5) ' (PR4)
A/D Event Trigger(z) Equal
< Comparator
MSB LSB
| TMR3 | TMR2 |S—|
Reset (TMR5) 1 (TMR4) LS |

Data Bus<15:0> —

The 32-Bit Timer Configuration bit, T32, must be set for 32-bit timer/counter operation. All control bits are

The A/D event trigger is available only on Timer2/3 and Timer4/5 in 32-bit mode, and Timer3 and Timer5 in
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14.0 INPUT CAPTURE WITH
DEDICATED TIMERS

Note:  This data sheet summarizes the features
of this group of PIC24F devices. It is
not intended to be a comprehensive
reference source. For more information,
refer to the “PIC24F Family Reference
Manual”, Section 34. “Ilnput Capture
with Dedicated Timer” (DS39722).

All devices in the PIC24FV32KA304 family feature
three independent input capture modules. Each of the
modules offers a wide range of configuration and
operating options for capturing external pulse events,
and generating interrupts.

Key features of the input capture module include:

» Hardware-configurable for 32-bit operation in all
modes by cascading two adjacent modules

» Synchronous and Trigger modes of output
compare operation, with up to 20 user-selectable
Sync/trigger sources available

* A 4-level FIFO buffer for capturing and holding
timer values for several events

» Configurable interrupt generation

» Up to 6 clock sources available for each module,
driving a separate internal 16-bit counter

The module is controlled through two registers: ICXCON1
(Register 14-1) and ICxCON2 (Register 14-2). A general
block diagram of the module is shown in Figure 14-1.

141 General Operating Modes

14.1.1 SYNCHRONOUS AND TRIGGER
MODES

By default, the input capture module operates in a
Free-Running mode. The internal 16-bit counter,
ICXTMR, counts up continuously, wrapping around
from FFFFh to 0000h on each overflow, with its period
synchronized to the selected external clock source.
When a capture event occurs, the current 16-bit value
of the internal counter is written to the FIFO buffer.

In Synchronous mode, the module begins capturing
events on the ICx pin as soon as its selected clock
source is enabled. Whenever an event occurs on the
selected Sync source, the internal counter is reset. In
Trigger mode, the module waits for a Sync event from
another internal module to occur before allowing the
internal counter to run.

Standard, free-running operation is selected by setting
the SYNCSELXx bits to ‘00000’ and clearing the ICTRIG
bit (ICxCON2<7>). Synchronous and Trigger modes
are selected any time the SYNCSELX bits are set to
any value except ‘00000°. The ICTRIG bit selects
either Synchronous or Trigger mode; setting the bit
selects Trigger mode operation. In both modes, the
SYNCSELXx bits determine the Synci/trigger source.

When the SYNCSELx bits are set to ‘00000’ and
ICTRIG is set, the module operates in Software Trigger
mode. In this case, capture operations are started by
manually setting the TRIGSTAT bit (ICXCON2<6>).

FIGURE 14-1: INPUT CAPTURE x BLOCK DIAGRAM
ICM<2:0>
ICI<1:0>
'l Prescaler Edge Detect Logic : Event and Set ICxIF
»  Counter - and ——| Interrupt ———>
L_1:1/4/16 Clock Synchronizer |, Logic
ICx Pin - - _ . - _____—__—C J
ICTSEL<2:0>
> Increment 16 I
IC Clock »| Clock H
Sources > Select ™ ICXTMR | 4-Level FIFO Buffer
> A

: Trigger and | Reset
Trigger and » .
Sync Sources Sync Logic

- SYNCSEL<4:0>
Trigger

| ICXBUF ‘

ICOV, ICBNE System Bus
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REGISTER 19-11: RTCCSWT: CONTROL/SAMPLE WINDOW TIMER REGISTER("

R/W-x RIW-x RIW-x R/W-x RIW-x R/W-x R/W-x R/W-x
PWCSTAB7 | PWCSTAB6 | PWCSTAB5 | PWCSTAB4 | PWCSTAB3 | PWCSTAB2 | PWCSTAB1 | PWCSTABO
bit 15 bit 8

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
PWCSAMP?7 | PWCSAMP6 | PWCSAMP5 | PWCSAMP4 | PWCSAMP3 | PWCSAMP2 | PWCSAMP1 | PWCSAMPO
bit 7 bit 0
Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 PWCSTAB<7:0>: PWM Stability Window Timer bits

11111111 = Stability window is 255 TPwCCLK clock periods

00000000 = Stability window is 0 TPWCCLK clock periods
The sample window starts when the alarm event triggers. The stability window timer starts counting
from every alarm event when PWCEN = 1.

bit 7-0 PWCSAMP<7:0>: PWM Sample Window Timer bits

11111111 = Sample window is always enabled, even when PWCEN = 0
11111110 = Sample window is 254 TPWCCLK clock periods

00000000 = Sample window is 0 TPWCCLK clock periods

The sample window timer starts counting at the end of the stability window when PWCEN = 1. If
PWCSTAB<7:0>=00000000, the sample window timer starts counting from every alarm event when
PWCEN = 1.

Note 1: A write to this register is only allowed when RTCWREN = 1.

© 2011-2013 Microchip Technology Inc. DS39995D-page 195
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REGISTER 20-3:

CRCXORL: CRC XOR POLYNOMIAL REGISTER, LOW BYTE

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
X15 X14 X13 X12 X1 X10 X9 X8
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0
X7 X6 X5 X4 X3 X2 X1 —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-1

X<15:1>: XOR of Polynomial Term X" Enable bits

bit 0 Unimplemented: Read as ‘0’

REGISTER 20-4:

CRCXORH: CRC XOR POLYNOMIAL REGISTER, HIGH BYTE

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
X31 X30 X29 X28 xX27 X26 X25 X24
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
X23 X22 X21 X20 X19 X18 X17 X16
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 15-0

X<31:16>: XOR of Polynomial Term X" Enable bits

DS39995D-page 204
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REGISTER 22-4: AD1CON5: A/D CONTROL REGISTER §

R/W-0 R/W-0 R/W-0 R/W-0 r-0 U-0 R/W-0 R/W-0
ASEN( LPEN CTMREQ BGREQ r — ASINT1 ASINTO
bit 15 bit 8

U-0 U-0 u-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — WM1 WMO CM1 CMO
bit 7 bit 0
Legend: r = Reserved bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 ASEN: Auto-Scan Enable bit(")
1 = Auto-scan is enabled
0 = Auto-scan is disabled
bit 14 LPEN: Low-Power Enable bit
1 = Returns to Low-Power mode after scan
0 = Remains in Full-Power mode after scan
bit 13 CTMREQ: CTMU Request bit
1 = CTMU is enabled when the A/D is enabled and active
0 = CTMU is not enabled by the A/D
bit 12 BGREQ: Band Gap Request bit
1 = Band gap is enabled when the A/D is enabled and active
0 = Band gap is not enabled by the A/D
bit 11 Reserved: Maintain as ‘0’
bit 10 Unimplemented: Read as ‘0’
bit 9-8 ASINT<1:0>: Auto-Scan (Threshold Detect) Interrupt Mode bits
11 = Interrupt after a Threshold Detect sequence completed and a valid compare has occurred
10 = Interrupt after a valid compare has occurred
01 = Interrupt after a Threshold Detect sequence completed
00 = No interrupt
bit 7-4 Unimplemented: Read as ‘0’
bit 3-2 WM<1:0>: Write Mode bits
11 = Reserved
10 = Auto-compare only (conversion results are not saved, but interrupts are generated when a valid
match, as defined by the CMx and ASINTX bits, occurs)
01 = Convert and save (conversion results are saved to locations as determined by the register bits
when a match, as defined by the CMx bits, occurs)
00 = Legacy operation (conversion data is saved to a location determined by the buffer register bits)
bit 1-0 CM<1:0>: Compare Mode bits
11 = Outside Window mode (valid match occurs if the conversion result is outside of the window defined
by the corresponding buffer pair)
10 = Inside Window mode (valid match occurs if the conversion result is inside the window defined by the
corresponding buffer pair)
01 = Greater Than mode (valid match occurs if the result is greater than the value in the corresponding
buffer register)
00 = Less Than mode (valid match occurs if the result is less than the value in the corresponding buffer
register)
Note 1: When using auto-scan with Threshold Detect (ASEN = 1), do not configure the sample clock source to

Auto-Convert mode (SSRCx = 7). Any other available SSRCx selection is valid. To use auto-convert as
the sample clock source (SSRCx = 7), make sure ASEN is cleared.
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REGISTER 22-6: AD1CHITH: A/D SCAN COMPARE HIT REGISTER (HIGH WORD)(")

u-0 u-0 U-0 U-0 u-0 u-0 U-0 U-0
bit 15 bit 8
uU-0 U-0 U-0 u-0 U-0 U-0 R/W-0 R/W-0
— — — — — — CHH17 CHH16
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-2 Unimplemented: Read as ‘0.
bit 1-0 CHH<17:16>: A/D Compare Hit bits
If CM<1:0>=11:

1 = A/D Result Buffer x has been written with data or a match has occurred
0 = A/D Result Buffer x has not been written with data

For All Other Values of CM<1:0>:

1 = A match has occurred on A/D Result Channel x

0 = No match has occurred on A/D Result Channel x

Note 1: Unimplemented channels are read as ‘0’.

REGISTER 22-7: AD1CHITL: A/D SCAN COMPARE HIT REGISTER (LOW WORD)(")

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CHH15 CHH14 CHH13 CHH12 CHHM | CHH10 ‘ CHH9 ‘ CHH8

bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CHH7 CHH6 CHH5 CHH4 CHH3 CHH2 CHH1 CHHO

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

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

bit 15-0 CHH<15:0>: A/D Compare Hit bits

If CM<1:0>=11:

1 = A/D Result Buffer x has been written with data or a match has occurred
0 = A/D Result Buffer x has not been written with data

For all other values of CM<1:0>:

1 = A match has occurred on A/D Result Channel x

0 = No match has occurred on A/D Result Channel x

Note 1: Unimplemented channels are read as ‘0.
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TABLE 22-4: NUMERICAL EQUIVALENTS OF VARIOUS RESULT CODES:
10-BIT FRACTIONAL FORMATS

VINIVREF 10':;:5:?2':;:3' 16-B_it Fraction_al Format/ 16-Bit S_igned Fracfional Format/
i Equivalent Decimal Value Equivalent Decimal Value
(11-bit result)
+1023/1024 011 1111 1111 1111 1111 1100 0000 0.999 0111 1111 1110 0000 0.999
+1022/1024 011 1111 1110 1111 1111 1000 0000 0.998 0111 1111 1000 0000 0.998
coe
+1/1024 000 0000 0001 0000 0000 0100 0000 0.001 0000 0000 0010 0000 0.001
0/1024 000 0000 0000 0000 0000 0000 0000 0.000 0000 0000 0000 0000 0.000
-1/1024 101 1111 1111 0000 0000 0000 0000 0.000 1111 1111 1110 0000 -0.001
cee
-1023/1024 100 0000 0001 0000 0000 0000 0000 0.000 1000 0000 0010 0000 -0.999
-1024/1024 100 0000 0000 0000 0000 0000 0000 0.000 1000 0000 0000 000O -1.000
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REGISTER 26-10: DEVREV: DEVICE REVISION REGISTER

u-0 u-0 u-0 u-0 u-0 U-0 U-0 U-0

bit 23 bit 16
uU-0 u-0 uU-0 u-0 uU-0 U-0 U-0 U-0

bit 15 bit 8
uU-0 u-0 uU-0 u-0 R R R R
— — — — REV3 REV2 REV1 REVO

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 23-4 Unimplemented: Read as ‘0’

bit 3-0 REV<3:0>: Minor Revision Identifier bits
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FIGURE 29-8: TIMER1/2/3/4/5 EXTERNAL CLOCK INPUT TIMING

TxCK Pin

TiL '

TABLE 29-27: TIMER1/2/3/4/5 EXTERNAL CLOCK INPUT REQUIREMENTS

PaNer' Symbol Characteristic Min Max Units Conditions
TtH TxCK High Pulse Sync w/Prescaler Tey + 20 — ns |Must also meet
Time Async w/Prescaler 10 — ns |Parameter Ttp
Async Counter 20 — ns
TtL TxCK Low Pulse Sync w/Prescaler Tey + 20 — ns |Must also meet
Time Async w/Prescaler 10 — ns |Parameter Ttp
Async Counter 20 — ns
TP TxCK External Input |Sync w/Prescaler 2*Tcy +40 — ns |N = Prescale Value
Period Async w/Prescaler Greater of: — ns |(1.4.8,16)
20 or
2*Tcy +40
N
Async Counter 40 — ns
Delay for Input Edge [Synchronous 1 2 Tcy
to Timer Increment Asynchronous _ 20 ns
FIGURE 29-9: INPUT CAPTURE x TIMINGS

ICx Pin
(Input Capture Mode)

la—IC10 —=! 'e—IC11—>!

) IC15
TABLE 29-28: INPUT CAPTURE x REQUIREMENTS
Pe;;‘(a)m. Symbol Characteristic Min Max Units Conditions
IC10 TecL ICx Input Low Time — No Prescaler Tcy + 20 — ns |Must also meet
Synchronous Timer With Prescaler 20 _ ns |ParameterIC15
IC11 TccH ICx Input Low Time — No Prescaler Tcy + 20 — ns |Must also meet
Synchronous Timer With Prescaler 20 _ ns Parameter IC15
IC15 TccP ICx Input Period — Synchronous Timer 2*Tcy +40 — ns |N = prescale value
N (1, 4, 16)
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TABLE 29-40: A/D MODULE SPECIFICATIONS

Standard Operating Conditions: 1.8V to 3.6V PIC24F32KA3XX
2.0V to 5.5V PIC24FV32KA3XX
AC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Pi{:m Symbol Characteristic Min. Typ Max. Units Conditions
Device Supply
ADO1 |AVDD Module VbD Supply Greater of: — Lesser of: V  |PIC24FXXKA30X devices
VbD—-0.30r1.8 VDD + 0.3 or 3.6
Greater of: — Lesser of: V  |PIC24FVXXKA30X
VbD—-0.30r2.0 VDD +0.30r5.5 devices
ADO2 |AVss Module Vss Supply Vss-0.3 — Vss +0.3 \Y
Reference Inputs
ADO5 |VREFH Reference Voltage High AVss + 1.7 — AVDD Vv
ADO06 |VREFL Reference Voltage Low AVss — AVDD - 1.7 \%
ADO7 |VREF Absolute Reference AVss - 0.3 — AVDD + 0.3 Vv
Voltage
ADO8 |IVREF Reference Voltage Input — 1.25 — mA
Current
ADO9 |ZVREF Reference Input — 10k — Q
Impedance
Analog Input
AD10 |VINH-VINL |Full-Scale Input Span VREFL — VREFH V  |(Note 2)
AD11  |VIN Absolute Input Voltage AVss -0.3 — AVDD + 0.3 \Y
AD12 |VINL Absolute VINL Input AVss - 0.3 — AVDD/2 \%
Voltage
AD17 |RIN Recommended — — 1k Q  |12-bit
Impedance of Analog
Voltage Source
AID Accuracy
AD20b |NR Resolution — 12 — bits
AD21b |INL Integral Nonlinearity — +1 9 LSb [VINL = AVss =VREFL =0V,
AVDD = VREFH = 5V
AD22b |DNL Differential Nonlinearity — +1 +5 LSb |VINL = AVSS = VREFL =0V,
AVDD = VREFH = 5V
AD23b |GERR Gain Error — +1 19 LSb |VINL = AVSs = VREFL =0V,
AVDD = VREFH = 5V
AD24b |EOFF Offset Error — 1 5 LSb |VINL = AVSs = VREFL =0V,
AVDD = VREFH = 5V
AD25b Monotonicity“) — — — — |Guaranteed
Note 1: The A/D conversion result never decreases with an increase in the input voltage.
2: Measurements are taken with external VREF+ and VREF- used as the A/D voltage reference.
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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 SOIC (7.50 mm)

XXXXXXXXXXXXXX
XXXXXXXXXXXXXX
XXXXXXXXXXXXXX

o B Yrwwann

28-Lead SOIC (7.50 mm)

XXXXXXXXXX XXX XKXXXXX
XXXXXXXXKXXXXX XXX XXX
XXXXXXXXXX XXX XXX XXXX

AR\ YYWWNNN

®)

28-Lead QFN (6x6 mm)

XXXXXXXX
XXXXXXXX
YYWWNNN

Example

PIC24FV32KA301
/SO &3

- R\ 1210017

Example

PIC24FV32KA302
/SO

R\ 1210017

Example

24FV32KA
302-1/MLes
1210017
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44-L ead Plastic Quad Flat, No Lead Package (ML) - 8x8 mm Body [QFN]

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

c1 '

w2 ‘
| |
e UUII00IA
- _[ E
(I (I
1 L1
1 L1
Cc2 ] 1 — G
1 11
T2 ] [ —
1 L1
(I (I
(- (- Y1
- =
—-xg0000000000
ol
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN_ [ NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 6.60
Optional Center Pad Length T2 6.60
Contact Pad Spacing C1 8.00
Contact Pad Spacing C2 8.00
Contact Pad Width (X44) X1 0.35
Contact Pad Length (X44) Y1 0.85
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. C04-2103B
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48-Lead Plastic Ultra Thin Quad Flat, No Lead Package (MV) — 6x6x0.5 mm Body [UQFN]

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

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Pins N 48
Pitch e 0.40 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.127 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 445 | 460 | 475
Overall Length D 6.00 BSC
Exposed Pad Length D2 4.45 4.60 4.75
Contact Width b 0.15 0.20 0.25
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-153A Sheet 2 of 2
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