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PIC24FJ256GA705 FAMILY

Pin Diagrams (PIC24FJ256GA702 Devices)

28-Pin SOIC, SSOP, SPDIP
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Note: Gray shading indicates 5.5V tolerant input pins.

PIC24FJ256GAT702
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Legend: See Table 2 for a complete description of pin functions. Pinouts are subject to change.

TABLE 2: COMPLETE PIN FUNCTION DESCRIPTIONS (PIC24FJ256GA702 SOIC, SSOP, SPDIP)
Pin Function Pin Function
1 |MCLR 15 |PGC3/RP6/ASCL1/OCM1F/RB6
2 | VREF+/CVREF+/ANO/C3INC/RP26/CTED1/RAO 16 |RP7/OCM1A/CTED3/INTO/RB7
3 | VREF-/CVREF-/AN1/C3IND/RP27/CTED2/RA1 17 | TCK/RP8/SCL1/OCM1B/CTED10/RB8
4 |PGD1/AN2/CTCMP/C2INB/RPO/RBO 18 | TDO/C1INC/C2INC/C3INC/TMPRN/RP9/SDA1/T1CK/CTED4/RB9
5 |PGC1/AN1-/AN3/C2INA/RP1/CTED12/RB1 19 [Vss
6 |AN4/C1INB/RP2/SDA2/CTED13/RB2 20 |Vcap
7 |AN5/C1INA/RP3/SCL2/CTED8/RB3 21 |PGD2/TDI/RP10/0OCM1C/CTED11/RB10
8 |Vss 22 |PGC2/TMS/REFI1/RP11/CTED9/RB11
9 | OSCI/CLKI/C1IND/RA2 23 |ANS8/LVDIN/RP12/RB12
10 |OSCO/CLKO/C2IND/RA3 24 |AN7/C1INC/RP13/OCM1D/CTPLS/RB13
11 | SOSCI/RP4/RB4 25 |CVREF/ANG/C3INB/RP14/CTED5/RB14
12 |SOSCO/PWRLCLK/RA4 26 |AN9/C3INA/RP15/CTED6/RB15
13 | VDD 27 |AVss/Vss
14 |PGD3/RP5/ASDA1/OCM1E/RB5 28 |AVDD/VDD
Legend: RPn represents remappable pins for Peripheral Pin Select (PPS) functions.

Note: Pinouts are subject to change.
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Pin Diagrams (PIC24FJ256GA704 Devices)

44-Pin TQFP
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Legend: See Table 3 for a complete description of pin functions. Pinouts are subject to change.
Note: Gray shading indicates 5.5V tolerant input pins.
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Pin Diagrams (PIC24FJ256GA705 Devices)

48-Pin UQFN
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Legend: See Table 4 for a complete description of pin functions. Pinouts are subject to change.
Note: Gray shading indicates 5.5V tolerant input pins.
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TABLE 1-2: DEVICE FEATURES FOR THE PIC24FJIXXXGA70X: 44-PIN AND 48-PIN DEVICES

Features PIC24FJ64GA70X | PIC24FJ128GA70X PIC24FJ256GA 70X
Operating Frequency DC - 32 MHz
Program Memory (bytes) 64K 128K 256K
Program Memory 22,528 45,056 88,064
(instruction words, 24 bits)
Data Memory (bytes) 16K
Interrupt Sources 124
(soft vectors/NMI traps)
1/0 Ports Ports A, B, C
Total I/0 Pins:
44-pin 35 35 35
48-pin 39 39 39
Remappable Pins:
44-pin 29 (29 1/0s, 0 input only)
48-pin 33 (29 I/Os, 4 input only)
DMA (6-channel) 1
16-Bit Timers 3®
Real-Time Clock and Calendar Yes
(RTCC)
Cyclic Redundancy Check (CRC) Yes
Input Capture Channels 3
Output Compare/PWM Channels 3
Input Change Notification Interrupt 25 (remappable pins)
Serial Communications:
UART 2
SPI (3-wire/4-wire) 3
1’c 2
Configurable Logic Cell (CLC) 20
Parallel Communications Yes
(EPMP/PSP)
Capture/Compare/PWM/Timer 4 Modules
Modules (MCCP) 1 (6-output), 3 (2-output)
JTAG Boundary Scan Yes
10/12-Bit Analog-to-Digital Converter 14
(A/D) Module (input channels)
Analog Comparators 3
CTMU Interface Yes
Universal Serial Bus Controller No
Resets (and delays) Core POR, VDD POR, BOR, RESET Instruction,

MCLR, WDT, lllegal Opcode, REPEAT Instruction,
Hardware Traps, Configuration Word Mismatch
(OST, PLL Lock)

Instruction Set 76 Base Instructions, Multiple Addressing Mode Variations
Packages 44-Pin TQFP, 48-Pin TQFP and QFN
Note 1: Some peripherals are accessible through remappable pins.
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241 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 uF ceramic capacitors are available
in X5R, X7R and Y5V dielectric ratings (other types are
also available, but are less common). The initial tolerance
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 uF 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
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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
a minimum of 16V for the 1.8V core voltage. Suggested
capacitors are shown in Table 2-1.

2.5 ICSP Pins

The PGCx and PGDx pins are used for In-Circuit Serial
Programming (ICSP) and debugging purposes. 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 recom-
mended, 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
PGCx and PGDx 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 pin Voltage Input High
(VIH) and Voltage Input Low (VIL) requirements.

For device emulation, ensure that the “Communication
Channel Select” pins (i.e., PGCx/PGDx) programmed
into the device match 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 30.0 “Development Support”.

DS30010118B-page 32
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4.2 Data Memory Space

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, refer
to the “dsPIC33/PIC24 Family Reference
Manual’, “Data Memory with Extended
Data Space (EDS)” (DS39733). The infor-
mation in this data sheet supersedes the
information in the FRM.

Note:

The PIC24F core has a 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 shown in Figure 4-2.

The 16-bit wide data addresses in the data memory
space point to bytes within the Data Space (DS). This
gives a DS address range of 16 Kbytes or 8K words.
The lower half (0000h to 7FFFh) is used for
implemented (on-chip) memory addresses.

The upper half of data memory address space (8000h to
FFFFh) is used as a window into the Extended Data
Space (EDS). This allows the microcontroller to directly
access a greater range of data beyond the standard
16-bit address range. EDS is discussed in detail in
Section 4.2.5 “Extended Data Space (EDS)".

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 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 4-2: DATA SPACE MEMORY MAP FOR PIC24FJ256GA705 DEVICES
MSB LSB
Address MsB LSB Address
Y
e T
0001h SFR Space 0000h7 R
07FFh ! 07FEh | Space Near
0801h | 0800h Data Space
1FFFh | _I_ | 1FFEn
2001h [ 2000h
Lower 32 Kbytes { |
Data Space 16 Kbytes Data RAM
I
I
47FFh 47FEh
4801h [ 4800h
Unimplgmented
\ 7FFFh | 7FFEh
7~ 8001h ' 8000h
I
I
I
I.
Upper 32 Kbytes J EDS VY'”dOW
Data Space |
I
I
I
\_FFFFh | FFFEh
Note: Memory areas are not shown to scale.

© 2016 Microchip Technology Inc.
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FIGURE 4-9:

PROGRAM SPACE VISIBILITY OPERATION TO ACCESS LOWER WORD

When DSRPAG<9:8> = 10 and EA<15> =1:

DSRPAG

Program Space
23 15 0

202h

The data in the page
designated by DSRPAG
is mapped into the
upper half of the data
memory space....

000000h

010000h
017FFEh

7FFFFEh

Data Space

0000h

8000h

Data EA<14:0>

EDS Window

FFFFh

...while the lower

15 bits of the EA
specify an exact
address within the
EDS area. This corre-
sponds exactly to the
same lower 15 bits of
the actual program
space address.

FIGURE 4-10:

PROGRAM SPACE VISIBILITY OPERATION TO ACCESS UPPER WORD

When DSRPAG<9:8> =11 and EA<15> = 1:

DSRPAG

The data in the page
designated by DSRPAG
is mapped into the
upper half of the data
memory space....

Program Space
23 15

o

000000h

010001h
017FFFh

7FFFFEh

Data Space

0000h

8000h

Data EA<14:0>

EDS Window

FFFFh

...while the lower

15 bits of the EA
specify an exact
address within the
EDS area. This corre-
sponds exactly to the
same lower 15 bits of
the actual program
space address.
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10.0 POWER-SAVING FEATURES

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, refer
to the “dsPIC33/PIC24 Family Reference
Manual”, “Power-Saving Features”
(DS39698), which is available from the
Microchip web site (www.microchip.com).
The information in this data sheet

supersedes the information in the FRM.

The PIC24FJ256GA705 family of devices provides the
ability to manage power consumption by selectively
managing clocking to the CPU and the peripherals. In
general, a lower clock frequency and a reduction in the
number of circuits being clocked constitutes lower
consumed power. All PIC24F devices manage power
consumption in four different ways:

+ Clock Frequency

* Instruction-Based Sleep and Idle modes
+ Software Controlled Doze mode

» Selective Peripheral Control in Software

Combinations of these methods can be used to
selectively tailor an application’s power consumption,
while still maintaining critical application features, such
as timing-sensitive communications.

10.1 Clock Frequency and Clock
Switching

PIC24F devices allow for a wide range of clock
frequencies to be selected under application control. If
the system clock configuration is not locked, users can
choose low-power or high-precision oscillators by simply
changing the NOSC<2:0> bits. The process of changing
a system clock during operation, as well as limitations to
the process, are discussed in more detail in Section 9.0
“Oscillator Configuration”.

10.2 Instruction-Based Power-Saving
Modes

PIC24F devices have two special power-saving modes
that are entered through the execution of a special
PWRSAV instruction. Sleep mode stops clock operation
and halts all code execution; Idle mode halts the CPU

EXAMPLE 10-1:

PWRSAV INSTRUCTION SYNTAX

and code execution, but allows peripheral modules to
continue operation. The assembly syntax of the
PWRSAV instruction is shown in Example 10-1.

The MPLAB® XC16 C compiler offers “built-in” functions
for the power-saving modes as follows:

Idle(); /1 places part in Idle
Sl eep(); /1 places part in Sleep

Sleep and Idle modes can be exited as a result of an

enabled interrupt, WDT time-out or a device Reset. When
the device exits these modes, it is said to “wake-up”.

Note: SLEEP_MCDE and | DLE_MCDE are con-
stants defined in the assembler include
file for the selected device.

10.2.1 SLEEP MODE
Sleep mode has these features:

» The system clock source is shut down. If an
on-chip oscillator is used, it is turned off.

* The device current consumption will be reduced
to a minimum provided that no I/O pin is sourcing
current.

» The Fail-Safe Clock Monitor does not operate
during Sleep mode since the system clock source
is disabled.

» The LPRC clock will continue to run in Sleep
mode if the WDT is enabled.

» The WDT, if enabled, is automatically cleared
prior to entering Sleep mode.

» Some device features or peripherals may
continue to operate in Sleep mode. This includes
items, such as the Input Change Notification
(ICN) on the I/O ports or peripherals that use an
external clock input. Any peripheral that requires
the system clock source for its operation will be
disabled in Sleep mode.

The device will wake-up from Sleep mode on any of the
these events:

* On any interrupt source that is individually
enabled
* On any form of device Reset
* On aWDT time-out
On wake-up from Sleep, the processor will restart with

the same clock source that was active when Sleep
mode was entered.

PWRSAV #SLEEP_MODE

Put the device into SLEEP node
PWRSAV #1 DLE_MODE ; Put the device into | DLE node

© 2016 Microchip Technology Inc.
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REGISTER 15-2: OCxCON2: OUTPUT COMPARE x CONTROL REGISTER 2 (CONTINUED)

bit 4-0 SYNCSEL<4:0>: Trigger/Synchronization Source Selection bits

11111 = OCx Sync out®

11110 = OCTRIG1 pin

11101 = OCTRIG2 pin

11100 = CTMU trigger®

11011 = A/D interrupt®

11010 = CMP3 Trigger®

11001 = CMP2 Trigger®

11000 = CMP1 Trigger®

10111 = Not used

10110 = MCCP4 IC/OC interrupt
10101 = MCCP3 IC/OC interrupt
10100 = MCCP2 IC/OC interrupt
10011 = MCCP1 IC/OC interrupt
10010 = IC3 interrupt®

10001 = IC2 interrupt®

10000 = IC1 interrupt®

01111 = Not used

01110 = Not used

01101 = Timer3 match event
01100 = Timer2 match event (default)
01011 = Timer1 match event
01010 = Not used

01001 = Not used

01000 = Not used

00111 = MCCP4 Sync/Trigger out
00110 = MCCP3 Sync/Trigger out
00101 = MCCP2 Sync/Trigger out
00100 = MCCP1 Sync/Trigger out
00011 = Not used

00010 = OC3 Sync/Trigger out(!)
00001 = OC1 Sync/Trigger out(!)
00000 = Off, Free-Running mode with no synchronization and rollover at FFFFh

Note 1: Never use an Output Compare x module as its own Trigger source, either by selecting this mode or
another equivalent SYNCSELXx setting.

2:  Use these inputs as Trigger sources only and never as Sync sources.
3:  The DCB<1:0> bits are double-buffered in the PWM modes only (OCM<2:0> (OCxCON1<2:0>) =111, 110).

© 2016 Microchip Technology Inc. DS30010118B-page 181
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REGISTER 19-3:

UXRXREG: UARTx RECEIVE REGISTER (NORMALLY READ-ONLY)

U-0 u-0 U-0 U-0 U-0 u-0 U-0 R-0
— — — — - | = — | UxXRXREGS
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
UxRXREG<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-9 Unimplemented: Read as ‘0’
bit 8-0 UXRXREG«<8:0>: Data of the Received Character bits
REGISTER 19-4: UXTXREG: UARTx TRANSMIT REGISTER (NORMALLY WRITE-ONLY)
u-0 U-0 U-0 U-0 u-0 u-0 U-0 W-x
— — — — - | = — | UXTXREGS
bit 15 bit 8
W-x W-x W-x W-x W-x W-x W-x W-x
UxXTXREG<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-9
bit 8-0

Unimplemented: Read as ‘0’

UXTXREG<8:0>: Data of the Transmitted Character bits

© 2016 Microchip Technology Inc.
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21.3
21.3.1

Registers

REGISTER 21-1:

RTCC CONTROL REGISTERS

RTCCON1L: RTCC CONTROL REGISTER 1 (LOW)

R/W-0 u-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
RTCEN — — — WRLOCK | PWCEN | PWCPOL | PWCPOE
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 u-0 u-0 U-0 R/W-0
RTCOE OUTSEL2 OUTSELA1 OUTSELO — — — TSAEN
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 14-12
bit 11

bit 10

bit 9

bit 8

bit 7

bit 6-4

bit 3-1
bit 0

RTCEN: RTCC Enable bit

1 = RTCC is enabled and counts from selected clock source
0 = RTCC is not enabled

Unimplemented: Read as ‘0’

WRLOCK: RTCC Register Write Lock

1 = RTCC registers are locked

0 = RTCC registers may be written to by user
PWCEN: Power Control Enable bit

1 = Power control is enabled

0 = Power control is disabled

PWCPOL: Power Control Polarity bit

1 = Power control output is active-high

0 = Power control output is active-low

PWCPOE: Power Control Output Enable bit

1 = Power control output pin is enabled

0 = Power control output pin is disabled

RTCOE: RTCC Output Enable bit

1 = RTCC output is enabled

0 = RTCC output is disabled

OUTSEL<2:0>: RTCC Output Signal Selection bits

111 = Unused

110 = Unused

101 = Unused

100 = Timestamp A event
011 = Power control

010 = RTCC input clock
001 = Second clock

000 = Alarm event

Unimplemented: Read as ‘0’
TSAEN: Timestamp A Enable bit

1 = Timestamp event will occur when a low pulse is detected on the TMPRN pin
0 = Timestamp is disabled

DS30010118B-page 254
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22.1 User Interface

22.1.1 POLYNOMIAL INTERFACE

The CRC module can be programmed for CRC
polynomials of up to the 32"Y order, using up to 32 bits.

Polynomial length, which reflects the highest exponent
in the equation, is selected by the PLEN<4:0> bits
(CRCCON2<4:0>).

The CRCXORL and CRCXORH registers control which
exponent terms are included in the equation. Setting a
particular bit includes that exponent term in the equa-
tion. Functionally, this includes an XOR operation on
the corresponding bit in the CRC engine. Clearing the
bit disables the XOR.

For example, consider two CRC polynomials, one a
16-bit and the other a 32-bit equation.

EQUATION 22-1: 16-BIT, 32-BIT CRC
POLYNOMIALS

X16+X12+X5+1
and

X32+X26 + X23 + X22 + X16 + X12 + X11 + X10 +
X8+ X7+X5+X4+X2+X +1

To program these polynomials into the CRC generator,
set the regqister bits, as shown in Table 22-1.

Note that the appropriate positions are set to ‘1’ to indi-
cate that they are used in the equation (for example,
X26 and X23). The ‘0’ bit required by the equation is
always XORed; thus, X0 is a don’t care. For a poly-
nomial of length 32, it is assumed that the 3219 bt will
be used. Therefore, the X<31:1> bits do not have the
32N pit.

22.1.2 DATA INTERFACE

The module incorporates a FIFO that works with a
variable data width. Input data width can be configured
to any value between 1 and 32 bits using the
DWIDTH<4:0> bits (CRCCON2<12:8>). When the
data width is greater than 15, the FIFO is 4 words deep.
When the DWIDTHXx bits are between 15 and 8, the
FIFO is 8 words deep. When the DWIDTHx bits are
less than 8, the FIFO is 16 words deep.

The data for which the CRC is to be calculated must first
be written into the FIFO. Even if the data width is less than
8, the smallest data element that can be written into the
FIFO is 1 byte. For example, if the DWIDTHXx bits are 5,
then the size of the data is DWIDTH<4:0> + 1 or 6. The
data is written as a whole byte; the two unused upper bits
are ignored by the module.

Once data is written into the MSb of the CRCDAT reg-
isters (that is, the MSb as defined by the data width),
the value of the VWORD<4:0> bits (CRCCON1<12:8>)
increments by one. For example, if the DWIDTHXx bits
are 24, the VWORDXx bits will increment when bit 7 of
CRCDATH is written. Therefore, CRCDATL must
always be written to before CRCDATH.

The CRC engine starts shifting data when the CRCGO
bit (CRCCON1<4>) is set and the value of the
VWORDXx bits is greater than zero.

Each word is copied out of the FIFO into a buffer
register, which decrements the VWORDX bits. The data
is then shifted out of the buffer. The CRC engine
continues shifting at a rate of two bits per instruction
cycle, until the VWORDX bits reach zero. This means
that for a given data width, it takes half that number of
instructions for each word to complete the calculation.
For example, it takes 16 cycles to calculate the CRC for
a single word of 32-bit data.

When the VWORDX bits reach the maximum value for
the configured value of the DWIDTHX bits (4, 8 or 16),
the CRCFUL bit (CRCCON1<7>) becomes set. When
the VWORDx bits reach zero, the CRCMPT bit
(CRCCON1<6>) becomes set. The FIFO is emptied
and the VWORD<4:0> bits are set to ‘00000’ whenever
CRCENis ‘0.

At least one instruction cycle must pass after a write to
CRCWDAT before a read of the VWORDX bits is done.

TABLE 22-1: CRC SETUP EXAMPLES FOR 16 AND 32-BIT POLYNOMIALS

CRC Control Bits

Bit Values

16-Bit Polynomial

32-Bit Polynomial

PLEN<4:0> 01111 11111
X<31:16> 0000 0000 0000 0001 0000 0100 1100 0001
X<15:1> 0001 0000 0010 000 0001 1101 1011 011
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REGISTER 24-2: AD1CON2: A/D CONTROL REGISTER 2 (CONTINUED)

bit 6-2 SMPI<4:0>: Interrupt Sample/DMA Increment Rate Select bits

When DMAEN =1 and DMABM = 0:
11111 = Increments the DMA address after completion of the 32nd sample/conversion operation
11110 = Increments the DMA address after completion of the 31st sample/conversion operation

00001 = Increments the DMA address after completion of the 2nd sample/conversion operation
00000 = Increments the DMA address after completion of each sample/conversion operation
When DMAEN =1 and DMABM = 1:

11111 = Resets the DMA offset after completion of the 32nd sample/conversion operation
11110 = Resets the DMA offset after completion of the 31nd sample/conversion operation

00001 = Resets the DMA offset after completion of the 2nd sample/conversion operation
00000 = Resets the DMA offset after completion of every sample/conversion operation
When DMAEN = 0:

11111 = Interrupts at the completion of the conversion for each 32nd sample

11110 = Interrupts at the completion of the conversion for each 31st sample

00001 = Interrupts at the completion of the conversion for every other sample
00000 = Interrupts at the completion of the conversion for each sample
bit 1 BUFM: Buffer Fill Mode Select bit
1 = Starts buffer filling at ADC1BUFO on first interrupt and ADC1BUF13 on next interrupt
0 = Always starts filling buffer at ADC1BUFO
bit 0 ALTS: Alternate Input Sample Mode Select bit

1 = Uses channel input selects for Sample A on first sample and Sample B on next sample
0 = Always uses channel input selects for Sample A
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29.0 SPECIAL FEATURES

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
following sections of the “dsPIC33/PIC24
Family Reference Manual”’, which are
available from the Microchip web site
(www.microchip.com). The information
in this data sheet supersedes the
information in the FRM.

» “Watchdog Timer (WDT)”
(DS39697)

» “High-Level Device Integration”
(DS39719)

* “Programming and Diagnostics”
(DS39716)

PIC24FJ256GA705 family devices include several
features intended to maximize application flexibility and
reliability, and minimize cost through elimination of
external components. These are:

» Flexible Configuration

» Watchdog Timer (WDT)

» Code Protection

« JTAG Boundary Scan Interface
* In-Circuit Serial Programming™
¢ In-Circuit Emulation

29.1 Configuration Bits

The Configuration bits are stored in the last page loca-
tion of implemented program memory. These bits can be
set or cleared to select various device configurations.
There are two types of Configuration bits: system oper-
ation bits and code-protect bits. The system operation
bits determine the power-on settings for system-level
components, such as the oscillator and the Watchdog
Timer. The code-protect bits prevent program memory
from being read and written.

29.1.1 CONSIDERATIONS FOR
CONFIGURING PIC24FJ256GA705
FAMILY DEVICES

In PIC24FJ256GA705 family devices, the Configuration
bytes are implemented as volatile memory. This means
that configuration data must be programmed each time
the device is powered up. Configuration data is stored in
the three words at the top of the on-chip program mem-
ory space, known as the Flash Configuration Words.
Their specific locations are shown in Table 29-1. The
configuration data is automatically loaded from the Flash
Configuration Words to the proper Configuration
registers during device Resets.

Note:  Configuration data is reloaded on all types
of device Resets.

When creating applications for these devices, users
should always specifically allocate the location of the
Flash Configuration Word for configuration data. This is
to make certain that program code is not stored in this
address when the code is compiled.

The upper byte of all Flash Configuration Words in pro-
gram memory should always be ‘0000 0000’. This
makes them appear to be NOP instructions in the
remote event that their locations are ever executed by
accident. Since Configuration bits are not implemented
in the corresponding locations, writing ‘0’s to these
locations has no effect on device operation.

TABLE 29-1: CONFIGURATION WORD ADDRESSES
Cogfe'g iusrtaetr'on PIC24FJ256GA70X PIC24FJ128GAT70X PIC24FJ64GAT0X

FSEC 02AF00h 015F00h 00AF00h
FBSLIM 02AF10h 015F10h 00AF10h
FSIGN 02AF14h 015F14h 00AF14h
FOSCSEL 02AF18h 015F18h 00AF18h
FOSC 02AF1Ch 015F1Ch 00AF1Ch
FWDT 02AF20h 015F20h 00AF20h
FPOR 02AF24h 015F24h 00AF24h
FICD 02AF28h 015F28h 00AF28h
FDEVOPT1 02AF2Ch 015F2Ch 00AF2Ch
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REGISTER 29-5: FOSC CONFIGURATION REGISTER

U-1 U-1 U-1 U-1 U-1 U-1 U-1 U-1
bit 23 bit 16
U-1 U-1 U-1 U-1 U-1 U-1 U-1 U-1
bit 15 bit 8
R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1
FCKSM1 FCKSMO IOL1WAY PLLSS SOSCSEL | OSCIOFCN | POSCMD1 | POSCMDO
bit 7 bit 0
Legend: PO = Program Once 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 23-8 Unimplemented: Read as ‘1’
bit 7-6 FCKSM<1:0>: Clock Switching and Monitor Selection bits
1x = Clock switching and the Fail-Safe Clock Monitor are disabled
01 = Clock switching is enabled, Fail-Safe Clock Monitor is disabled
00 = Clock switching and the Fail-Safe Clock Monitor are enabled
bit 5 IOL1WAY: Peripheral Pin Select Configuration bit
1 = The IOLOCK bit can be set only once (with unlock sequence).
0 = The IOLOCK bit can be set and cleared as needed (with unlock sequence)
bit 4 PLLSS: PLL Secondary Selection Configuration bit
This Configuration bit only takes effect when the PLL is NOT being used by the system (i.e., not
selected as part of the system clock source). Used to generate an independent clock out of REFO.
1 = PLL is fed by the Primary Oscillator
0 = PLL is fed by the on-chip Fast RC (FRC) Oscillator
bit 3 SOSCSEL: SOSC Selection Configuration bit
1 = Crystal (SOSCI/SOSCO) mode
0 = Digital (SOSCI) Externally Supplied Clock mode
bit 2 OSCIOFCN: CLKO Enable Configuration bit
1 = CLKO output signal is active on the OSCO pin (when the Primary Oscillator is disabled or configured
for EC mode)
0 = CLKO output is disabled
bit 1-0 POSCMD<1:0>: Primary Oscillator Configuration bits

11 = Primary Oscillator mode is disabled

10 = HS Oscillator mode is selected (10 MHz-32 MHz)
01 = XT Oscillator mode is selected (1.5 MHz-10 MHz)
00 = External Clock mode is selected
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REGISTER 29-8: FICD CONFIGURATION REGISTER

U-1 U-1 U-1 U-1 U-1 U-1 U-1 U-1

bit 23 bit 16
U-1 U-1 U-1 U-1 U-1 U-1 U-1 U-1

bit 15 bit 8
r-1 U-1 R/PO-1 U-1 U-1 U-1 R/PO-1 R/PO-1
— — JTAGEN — — — ICS1 ICSO

bit 7 bit 0

Legend: PO = Program Once bit r = Reserved 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 23-8 Unimplemented: Read as ‘1’

bit 7 Reserved: Maintain as ‘1’

bit 6 Unimplemented: Read as ‘1’

bit 5 JTAGEN: JTAG Port Enable bit

1 = JTAG port is enabled
0 = JTAG port is disabled

bit 4-2 Unimplemented: Read as ‘1’

bit 1-0 ICS<1:0>: ICD Communication Channel Select bits
11 = Communicates on PGC1/PGD1
10 = Communicates on PGC2/PGD2
01 = Communicates on PGC3/PGD3

00 = Reserved; do not use
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30.6 MPLAB X SIM Software Simulator

The MPLAB X SIM Software Simulator allows code
development in a PC-hosted environment by simulat-
ing the PIC MCUs and dsPIC DSCs on an instruction
level. On any given instruction, the data areas can be
examined or modified and stimuli can be applied from
a comprehensive stimulus controller. Registers can be
logged to files for further run-time analysis. The trace
buffer and logic analyzer display extend the power of
the simulator to record and track program execution,
actions on 1/0, most peripherals and internal registers.

The MPLAB X SIM Software Simulator fully supports
symbolic debugging using the MPLAB XC Compilers,
and the MPASM and MPLAB Assemblers. The soft-
ware simulator offers the flexibility to develop and
debug code outside of the hardware laboratory envi-
ronment, making it an excellent, economical software
development tool.

30.7 MPLAB REAL ICE In-Circuit
Emulator System

The MPLAB REAL ICE In-Circuit Emulator System is
Microchip’s next generation high-speed emulator for
Microchip Flash DSC and MCU devices. It debugs and
programs all 8, 16 and 32-bit MCU, and DSC devices
with the easy-to-use, powerful graphical user interface of
the MPLAB X IDE.

The emulator is connected to the design engineer’s
PC using a high-speed USB 2.0 interface and is
connected to the target with either a connector
compatible with in-circuit debugger systems (RJ-11)
or with the new high-speed, noise tolerant, Low-
Voltage Differential Signal (LVDS) interconnection
(CATS).

The emulator is field upgradable through future firmware
downloads in MPLAB X IDE. MPLAB REAL ICE offers
significant advantages over competitive emulators
including full-speed emulation, run-time variable
watches, trace analysis, complex breakpoints, logic
probes, a ruggedized probe interface and long (up to
three meters) interconnection cables.

30.8 MPLAB ICD 3 In-Circuit Debugger
System

The MPLAB ICD 3 In-Circuit Debugger System is
Microchip’s most cost-effective, high-speed hardware
debugger/programmer for Microchip Flash DSC and
MCU devices. It debugs and programs PIC Flash
microcontrollers and dsPIC DSCs with the powerful,
yet easy-to-use graphical user interface of the MPLAB
IDE.

The MPLAB ICD 3 In-Circuit Debugger probe is
connected to the design engineer’s PC using a high-
speed USB 2.0 interface and is connected to the target
with a connector compatible with the MPLAB ICD 2 or
MPLAB REAL ICE systems (RJ-11). MPLAB ICD 3
supports all MPLAB ICD 2 headers.

30.9 PICKit 3 In-Circuit Debugger/
Programmer

The MPLAB PICkit 3 allows debugging and program-
ming of PIC and dsPIC Flash microcontrollers at a most
affordable price point using the powerful graphical user
interface of the MPLAB IDE. The MPLAB PICkit 3 is
connected to the design engineer’s PC using a full-
speed USB interface and can be connected to the tar-
get via a Microchip debug (RJ-11) connector (compati-
ble with MPLAB ICD 3 and MPLAB REAL ICE). The
connector uses two device I/O pins and the Reset line
to implement in-circuit debugging and In-Circuit Serial
Programming™ (ICSP™).

30.10 MPLAB PM3 Device Programmer

The MPLAB PM3 Device Programmer is a universal,
CE compliant device programmer with programmable
voltage verification at VDDMIN and VDDMAX for
maximum reliability. It features a large LCD display
(128 x 64) for menus and error messages, and a mod-
ular, detachable socket assembly to support various
package types. The ICSP cable assembly is included
as a standard item. In Stand-Alone mode, the MPLAB
PM3 Device Programmer can read, verify and program
PIC devices without a PC connection. It can also set
code protection in this mode. The MPLAB PM3
connects to the host PC via an RS-232 or USB cable.
The MPLAB PM3 has high-speed communications and
optimized algorithms for quick programming of large
memory devices, and incorporates an MMC card for file
storage and data applications.

© 2016 Microchip Technology Inc.
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30.11 Demonstration/Development
Boards, Evaluation Kits, and
Starter Kits

A wide variety of demonstration, development and
evaluation boards for various PIC MCUs and dsPIC
DSCs allows quick application development on fully
functional systems. Most boards include prototyping
areas for adding custom circuitry and provide applica-
tion firmware and source code for examination and
modification.

The boards support a variety of features, including LEDs,
temperature sensors, switches, speakers, RS-232
interfaces, LCD displays, potentiometers and additional
EEPROM memory.

The demonstration and development boards can be
used in teaching environments, for prototyping custom
circuits and for learning about various microcontroller
applications.

In additon to the PICDEM™ and dsPICDEM™
demonstration/development board series of circuits,
Microchip has a line of evaluation kits and demonstra-
tion software for analog filter design, KEELOQ® security
ICs, CAN, IrDA®, PowerSmart battery management,
SEEVAL® evaluation system, Sigma-Delta ADC, flow
rate sensing, plus many more.

Also available are starter kits that contain everything
needed to experience the specified device. This usually
includes a single application and debug capability, all
on one board.

Check the Microchip web page (www.microchip.com)
for the complete list of demonstration, development
and evaluation kits.

30.12 Third-Party Development Tools

Microchip also offers a great collection of tools from
third-party vendors. These tools are carefully selected
to offer good value and unique functionality.

» Device Programmers and Gang Programmers
from companies, such as SoftLog and CCS

» Software Tools from companies, such as Gimpel
and Trace Systems

* Protocol Analyzers from companies, such as
Saleae and Total Phase

» Demonstration Boards from companies, such as
MikroElektronika, Digilent® and Olimex

* Embedded Ethernet Solutions from companies,
such as EZ Web Lynx, WiZnet and IPLogika®
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TABLE 31-1: SYMBOLS USED IN OPCODE DESCRIPTIONS

Field Description
#text Means literal defined by “t ext ”
(text) Means “content of t ext”
[text] Means “the location addressed by t ext ”
{} Optional field or operation
<n:m> Register bit field
.b Byte mode selection
.d Double-Word mode selection
.S Shadow register select
W Word mode selection (default)
bit4 4-bit Bit Selection field (used in word addressed instructions) € {0...15}
C,DC,N,QV, Z MCU Status bits: Carry, Digit Carry, Negative, Overflow, Sticky Zero
Expr Absolute address, label or expression (resolved by the linker)
f File register address e {0000h...1FFFh}
lit1 1-bit unsigned literal € {0,1}
lit4 4-bit unsigned literal € {0...15}
lits 5-bit unsigned literal € {0...31}
lit8 8-bit unsigned literal € {0...255}
lit10 10-bit unsigned literal € {0...255} for Byte mode, {0:1023} for Word mode
lit14 14-bit unsigned literal € {0...16383}
lit16 16-bit unsigned literal € {0...65535}
lit23 23-bit unsigned literal € {0...8388607}; LSB must be ‘0’
None Field does not require an entry, may be blank
PC Program Counter
Slit10 10-bit signed literal € {-512...511}
Slit16 16-bit signed literal € {-32768...32767}
Slit6 6-bit signed literal € {-16...16}
Wb Base W register € {W0..W15}
Wd Destination W register e { Wd, [Wd], [Wd++], [Wd--], [++W(d], [--Wd] }
Wdo Destination W register

{Wnd, [Wnd], [Wnd++], [Wnd--], [++Wnd], [--Wnd], [Wnd+WDb] }

Wm,Wn Dividend, Divisor Working register pair (direct addressing)
Wn One of 16 Working registers € {\W0..W15}
Wnd One of 16 destination Working registers € {W0..W15}
Whns One of 16 source Working registers € {W0..W15}
WREG WO (Working register used in file register instructions)
Ws Source W register € { Ws, [Ws], [Ws++], [Ws--], [++Ws], [--WSs] }
Wso Source W register € { Wns, [Wns], [Wns++], [Wns--], [++Wns], [--Wns], [Wns+Wb] }
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33.1 Package Marking Information (Continued)

28-Lead SPDIP (300 mil)

XXXXXXXXXXXXXXXXX
D () KXHXRRXIXXKXXXXXXX
A\ YYWWNNN

44-Lead TQFP (10x10x1 mm)

N

MicCRoCHIP

XXXXXXXXXX

XXXXXXXXXX

XXXXXXXXXX
O YYWWNNN

48-Lead UQFN (6x6 mm)

TR
XXXXXXXX

XXXXXXXX
YYWWNNN

48-Lead TQFP (7x7x1.0 mm)

N
XXXXXXX
XXXYYWW
NNN

O

Example

PIC24FJ256GA702

D () R 1510017 O

Example

N

MicCRoCHIP

PIC24FJ256
GA704
1620017
O

Example

N
24FJ256
GA702

1610017

Example

N
FJ256GA
7051610

O 017
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