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memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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PIC24FJ256GA705 FAMILY

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 4-5: SFR MAP: 0100h BLOCK

File Name Address All Resets File Name Address All Resets
OSCILLATOR PMD (CONTINUED)
OSCCON 0100 XXx0 PMD3 017C 0000
CLKDIV 0102 30x0 PMD4 017E 0000
OSCTUN 0108 0000 PMD5 0180 0000
OSCDIV 010C 0001 PMD6 0182 0000
OSCFDIV 010E 0000 PMD7 0184 0000
RESET PMD8 0186 0000
RCON | 0110 | 0003 TIMER
HLVD TMRA1 0190 0000
HLVDCON | 0114 | 0000 PR1 0192 FFFF
PMP T1CON 0194 0000
PMCON?1 0128 0000 TMR2 0196 0000
PMCON2 012A 0000 TMR3HLD 0198 0000
PMCON3 012C 0000 TMR3 019A 0000
PMCON4 012E 0000 PR2 019C FFFF
PMCS1CF 0130 0000 PR3 019E FFFF
PMCS1BS 0132 0000 T2CON 01A0 0x00
PMCS1MD 0134 0000 T3CON 01A2 0x00
PMCS2CF 0136 0000 CTMU
PMCS2BS 0138 0000 CTMUCON1L 01CO0 0000
PMCS2MD 013A 0000 CTMUCON1H 01C2 0000
PMDOUT1 013C XXXX CTMUCON2L 01C4 0000
PMDOUT2 013E XXXX REAL-TIME CLOCK AND CALENDAR (RTCC)
PMDIN1 0140 XXXX RTCCON1L 01CC XXXX
PMDIN2 0142 XXXX RTCCON1H 01CE XXXX
PMSTAT 0144 008F RTCCON2L 01D0 XXXX
CRC RTCCON2H 01D2 XXXX
CRCCON1 0158 00x0 RTCCON3L 01D4 XXXX
CRCCON2 015A 0000 RTCSTATL 01D8 00xx
CRCXORL 015C 0000 TIMEL 01DC xx00
CRCXORH 015E 0000 TIMEH 01DE XXXX
CRCDATL 0160 XXXX DATEL 01EO XX0x
CRCDATH 0162 XXXX DATEH 01E2 XXXX
CRCWDATL 0164 XXXX ALMTIMEL 01E4 xx00
CRCWDATH 0166 XXXX ALMTIMEH 01E6 XXXX
REFO ALMDATEL 01E8 xX0x
REFOCONL 0168 0000 ALMDATEH 01EA XXXX
REFOCONH 016A 0000 TSATIMEL 01EC xx00
REFOTRIML 016C 0000 TSATIMEH 01EE XXXX
PMD TSADATEL 01FO0 xX0x
PMD1 0178 0000 TSADATEH 01F2 XXXX
PMD2 017A 0000

Legend: x =undefined. Reset values are shown in hexadecimal.
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8.0 INTERRUPT CONTROLLER

Note 1: This data sheet summarizes the
features of the PIC24FJ256GA705
family of devices. Itis not intended to be
a comprehensive reference source. To
complement the information in this
data sheet, refer to “Interrupts”
(DS70000600) in the “dsPIC33/PIC24
Family Reference Manual”, which is avail-
able from the Microchip web site
(www.microchip.com). The information
in this data sheet supersedes the
information in the FRM.

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The PIC24FJ256GA705 family interrupt controller
reduces the numerous peripheral interrupt request
signals to a single interrupt request signal to the
PIC24FJ256GA705 family CPU.

The interrupt controller has the following features:

» Up to Eight Processor Exceptions and Software
Traps
» Seven User-Selectable Priority Levels

* Interrupt Vector Table (IVT) with a Unique Vector
for Each Interrupt or Exception Source

* Fixed Priority within a Specified User Priority Level
» Fixed Interrupt Entry and Return Latencies

8.1 Interrupt Vector Table

The PIC24FJ256GA705 family Interrupt Vector Table
(IVT), shown in Figure 8-1, resides in program memory
starting at location, 000004h. The IVT contains 6 non-
maskable trap vectors and 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 priority is linked to their position in the
vector table. Lower addresses generally have a higher
natural priority. For example, the interrupt associated
with Vector O takes priority over interrupts at any other
vector address.

8.1.1 ALTERNATE INTERRUPT VECTOR
TABLE

The Alternate Interrupt Vector Table (AIVT) is located
after the IVT, as shown in Figure 8-1. The AIVTEN
(INTCON2<8>) control bit provides access to the AIVT.
If the AIVTEN 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 PIC24FJ256GA705 family devices clear their
registers in response to a Reset, which forces the PC
to zero. The device then begins program execution at
location, 0x000000. A GOTO instruction at the Reset
address can redirect program execution to the
appropriate start-up routine.

Note:  Any unimplemented or unused vector
locations in the IVT should be
programmed with the address of a default
interrupt handler routine that contains a

RESET instruction.

© 2016 Microchip Technology Inc.
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TABLE 8-2: INTERRUPT VECTOR DETAILS (CONTINUED)

IRQ Interrupt Bit Location
Interrupt Source 4 IVT Address —

Flag Enable Priority
12C1BC - 12C1 Bus Collision 84 0000BCh IFS5<4> IEC5<4> | 12C1BClinterrupt
12C2BC — 12C2 Bus Collision 85 0000BEh IFS5<5> IEC5<5> | 12C2BClinterrupt

_ 88 — _ _ —
SPI3 — SPI3 General 90 0000C8h IFS5<10> | IEC5<10> SPI3Interrupt
SPI3TX — SPI3 Transfer Done 91 0000CAhN IFS5<11> IEC5<11> | SPI3TXInterrupt
— 92 92 — — —
— 93 93 — — —
CCP3 — Capture/Compare 3 94 0000DOh IFS5<14> IEC5<14> CCP3lInterrupt
CCP4 — Capture/Compare 4 95 0000D2h IFS5<15> IEC5<15> CCP4Interrupt
CLC1 — Configurable Logic Cell 1 96 0000D4h IFS6<0> IEC6<0> CLC1Interrupt
CLC2 - Configurable Logic Cell 2 97 0000D6h IFS6<1> IEC6<1> CLC2Interrupt
— 100 — — — —
CCT1 — Capture/Compare Timer1 101 0000DEh IFS6<5> IEC6<5> CCT1Interrupt
CCT2 — Capture/Compare Timer2 102 0000EOh IFS6<6> IEC6<6> CCT2Interrupt
— 103 — — — —
— 104 — — — —
— 105 — — — —
FST — FRC Self-Tuning Interrupt 106 0000E8h IFS6<10> | IEC6<10> FSTinterrupt
— 107 — — — —
ECCIE — ECC Single Bit Error 108 0000ECh IFS6<12> IEC6<12> | ECCIEInterrupt
— 109 — — — —
RTCCTS — Real-Time Clock Timestamp 110 0000FOh IFS6<14> IEC6<14> | RTCCTSInterrupt
— 111 — — — —
— 112 — — — —
— 113 — — — —
— 114 — — — —
— 115 — — — —
— 116 — — — —
JTAG - JTAG 117 0000FEh IFS7<5> IEC7<5> JTAGInterrupt

© 2016 Microchip Technology Inc. DS30010118B-page 89
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REGISTER 8-6: INTTREG: INTERRUPT CONTROL AND STATUS REGISTER
R-0 U-0 R/W-0 U-0 R-0 R-0 R-0 R-0
CPUIRQ — VHOLD — ILR3 ILR2 ILR1 ILRO
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
VECNUM7 VECNUM6 | VECNUM5 | VECNUM4 | VECNUM3 | VECNUM2 VECNUM1 | VECNUMO
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 11-8

bit 7-0

CPUIRQ: Interrupt Request from Interrupt Controller CPU bit

1 = Aninterrupt request has occurred but has not yet been Acknowledged by the CPU; this happens
when the CPU priority is higher than the interrupt priority
0 = No interrupt request is unacknowledged

Unimplemented: Read as ‘0’
VHOLD: Vector Number Capture Configuration bit

1 = The VECNUMX bits contain the value of the highest priority pending interrupt

0 = The VECNUMXx bits contain the value of the last Acknowledged interrupt (i.e., the last interrupt
that has occurred with higher priority than the CPU, even if other interrupts are pending)

Unimplemented: Read as ‘0’

ILR<3:0>: New CPU Interrupt Priority Level bits

1111 = CPU Interrupt Priority Level is 15

0001 = CPU Interrupt Priority Level is 1
0000 = CPU Interrupt Priority Level is 0

VECNUM<7:0>: Vector Number of Pending Interrupt bits
11111111 =255, Reserved; do not use

00001001 =9, IC1 — Input Capture 1
00001000 = 8, INTO — External Interrupt 0
00000111 =7, Reserved; do not use
00000110 = 6, Generic soft error trap
00000101 = 5, Reserved; do not use
00000100 = 4, Math error trap

00000011 = 3, Stack error trap
00000010 = 2, Generic hard trap
00000001 =1, Address error trap
00000000 = 0, Oscillator fail trap

DS30010118B-page 96
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REGISTER 9-4: OSCDIV: OSCILLATOR DIVISOR REGISTER

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ DIV<14:8>
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-1
DIV<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 Unimplemented: Read as ‘0’
bit 14-0 DIV<14:0>: Reference Clock Divider bits

Specifies the 1/2 period of the reference clock in the source clocks
(ex: Period of ref_clk_output = [Reference Source * 2] * DIV<14:0>).

111111111111111 = Oscillator frequency divided by 65,534 (32,767 * 2)
111111111111110 = Oscillator frequency divided by 65,532 (32,766 * 2)

000000000000011 = Oscillator frequency divided by 6 (3 * 2)
000000000000010 = Oscillator frequency divided by 4 (2 * 2)

000000000000001 = Oscillator frequency divided by 2 (1 * 2) (default)

000000000000000 = Oscillator frequency is unchanged (no divider)

DS30010118B-page 104
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A recommended code sequence for a clock switch
includes the following:

1. Disable interrupts during the OSCCON register
unlock and write sequence.

2. Execute the unlock sequence for the OSCCON
high byte by writing 78h and 9Ah to
OSCCON<15:8> in two back-to-back instructions.

3. Write the new oscillator source to the NOSCx
bits in the instruction immediately following the
unlock sequence.

4. Execute the unlock sequence for the OSCCON
low byte by writing 46h and 57h to OSCCON<7:0>
in two back-to-back instructions.

5. Setthe OSWEN bit in the instruction immediately
following the unlock sequence.

6. Continue to execute code that is not clock-sensitive
(optional).

7. Invoke an appropriate amount of software delay
(cycle counting) to allow the selected oscillator
and/or PLL to start and stabilize.

8. Check to see if OSWEN is ‘0’. If it is, the switch
was successful. If OSWEN is still set, then
check the LOCK bit to determine the cause of
the failure.

The core sequence for unlocking the OSCCON register
and initiating a clock switch is shown in Example 9-1.

EXAMPLE 9-1: BASIC CODE SEQUENCE
FOR CLOCK SWITCHING

; Place the new oscillator selection in W
; OSCCONH (hi gh byte) Unl ock Sequence
MoV #OSCCONH, w1

MoV #0x78, w2

MoV #0x9A, w3

MOV. b w2, [wil]

MOV. b w3, [wi]

; Set new oscillator selection

MOV. b WREG, OSCCONH

; OSCCONL (| ow byte) unlock sequence
MoV #OSCCONL, wl

MoV #0x46, w2

MoV #0x57, w3

MOV. b w2, [wi]

MOV. b w3, [wil]

;Start oscillator switch operation
BSET OSCCON, #0

© 2016 Microchip Technology Inc.
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10.2.2 IDLE MODE
Idle mode has these features:

» The CPU will stop executing instructions.
« The WDT is automatically cleared.

* The system clock source remains active. By
default, all peripheral modules continue to operate
normally from the system clock source, but can
also be selectively disabled (see Section 10.4
“Selective Peripheral Module Control”).

» If the WDT or FSCM is enabled, the LPRC will
also remain active.

The device will wake from Idle mode on any of these
events:

* Any interrupt that is individually enabled.
» Any device Reset.
* AWDT time-out.

On wake-up from Idle, the clock is reapplied to the CPU
and instruction execution begins immediately, starting
with the instruction following the PMRSAV instruction or
the first instruction in the ISR.

10.2.3 INTERRUPTS COINCIDENT WITH
POWER SAVE INSTRUCTIONS

Any interrupt that coincides with the execution of a
PWRSAV instruction will be held off until entry into
Sleep or Idle mode has completed. The device will
then wake-up from Sleep or Idle mode.

10.2.4 LOW-VOLTAGE RETENTION
REGULATOR

PIC24FJ256GA705 family devices incorporate a
second on-chip voltage regulator, designed to provide
power to select microcontroller features at 1.2V nomi-
nal. This regulator allows features, such as data RAM
and the WDT, to be maintained in power-saving modes
where they would otherwise be inactive, or maintain
them at a lower power than would otherwise be the
case.

Retention Sleep uses less power than standard Sleep
mode, but takes more time to recover and begin execu-
tion. An additional 10-15 pS (typical) is required to
charge Vcap from 1.2V to 1.8V and start to execute
instructions when exiting Retention Sleep.

The VREGS bit allows control of speed to exit from the
Sleep modes (regular and Retention) at the cost of
more power. The regulator band gaps are enabled,
which increases the current but reduces time to recover
from Sleep by ~10 ps.

The low-voltage retention regulator is only available
when Sleep mode is invoked. It is controlled by the
LPCFG Configuration bit (FPOR<2>) and in firmware
by the RETEN bit (RCON<12>). LPCFG must be pro-
grammed (= 0) and the RETEN bit must be set (= 1) for
the regulator to be enabled.

10.2.5 EXITING FROM LOW-VOLTAGE
RETENTION SLEEP

All of the methods for exiting from standard Sleep also
apply to Retention Sleep (MCLR, INTO, etc.). However,
in order to allow the regulator to switch from 1.8V (oper-
ating) to Retention mode (1.2V), there is a hardware
‘lockout timer’ from the execution of Retention Sleep
until Retention Sleep can be exited.

During the ‘lockout time’, the only method to exit Reten-
tion Sleep is a POR or MCLR. Interrupts that are
asserted (such as INTO) during the ‘lockout time’ are
masked. The lockout timer then sets a minimum interval
from when the part enters Retention Sleep until it can exit
from Retention Sleep. Interrupts are not ‘held pending’
during lockout; they are masked and in order to exit after
the lockout expires, the exiting source must assert after
the lockout time.

The lockout timer is derived from the LPRC clock,
which has a wide (untrimmed) frequency tolerance.

The lockout time will be one of the following two cases:

* If the LPRC was not running at the time of
Retention Sleep, the lockout time is
2 LPRC periods + LPRC wake-up time

+ If the LPRC was running at the time of Retention
Sleep, the lockout time is 1 LPRC period

Refer to Table 32-20 and Table 32-21 in the AC Electrical
Specifications for the LPRC timing.

10.2.6 SUMMARY OF LOW-POWER SLEEP
MODES

The RETEN bit and the VREGS bit (RCON<12,8>)
allow for four different Sleep modes, which will vary by
wake-up time and power consumption. Refer to
Table 10-1 for a summary of these modes. Specific
information about the current consumption and
wake times can be found in Section 32.0 “Electrical
Characteristics”.

TABLE 10-1: LOW-POWER SLEEP MODES

RETEN | VREGS MODE Ra""‘:“‘L’zv':g:t';ar
0 0 Sleep 3
0 1 Fast Wake-up 4
1 0 Retention Sleep 1
1 1 Fast Retention 2

DS30010118B-page 114
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11.5.3.2 Output Mapping

In contrast to inputs, the outputs of the Peripheral Pin
Select options are mapped on the basis of the pin. In
this case, a control register associated with a particular
pin dictates the peripheral output to be mapped. The
RPORXx registers are used to control output mapping.
Each register contains two 6-bit fields, with each field

corresponds to one of the peripherals and that
peripheral’s output is mapped to the pin (see
Table 11-7).

Because of the mapping technique, the list of peripherals
for output mapping also includes a null value of ‘000000’.
This permits any given pin to remain disconnected from
the output of any of the pin-selectable peripherals.

being associated with one RPn pin (see Register 11-32
through Register 11-46). The value of the bit field

TABLE 11-7: SELECTABLE OUTPUT SOURCES (MAPS FUNCTION TO OUTPUT)

Output Function Number Function Output Name
0 None (Pin Disabled) —
1 C10UT Comparator 1 Output
2 c20uT Comparator 2 Output
3 U1TX UART1 Transmit
4 U1RTS UART1 Request-to-Send
5 uz2TXx UART2 Transmit
6 U2RTS UART2 Request-to-Send
7 SDO1 SPI1 Data Output
8 SCK10UT SPI1 Clock Output
9 SS10UT SPI1 Slave Select Output
10 SDO2 SPI2 Data Output
11 SCK20UT SPI2 Clock Output
12 SS20UT SPI2 Slave Select Output
13 ocC1 Output Compare 1
14 0C2 Output Compare 2
15 0C3 Output Compare 3
16 OCM2A CCP2A Output Compare
17 OCM2B CCP2B Output Compare
18 OCM3A CCP3A Output Compare
19 OCM3B CCP3B Output Compare
20 OCM4A CCP4A Output Compare
21 OCMm4B CCP4B Output Compare
22 Reserved —
23 SDO3 SPI3 Data Output
24 SCK30UT SPI3 Clock Output
25 SS30UT SPI3 Slave Select Output
26 C30uUT Comparator 3 Output
27 PWRGT RTCC Power Control
28 REFO Reference Clock Output
29 CLC10UT CLC1 Output
30 CLC20UT CLC2 Output
31 RTCC RTCC Clock Output

DS30010118B-page 138
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REGISTER 11-36: RPOR4: PERIPHERAL PIN SELECT OUTPUT REGISTER 4

U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — RP9R5 RP9R4 RP9R3 RP9R2 RP9R1 RP9RO0
bit 15 bit 8

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

— — RP8R5 RP8R4 RP8R3 RP8R2 RP8R1 RP8RO
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 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP9R<5:0>: RP9 Output Pin Mapping bits
Peripheral Output Number n is assigned to pin, RP9 (see Table 11-7 for peripheral function numbers).
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP8R<5:0>: RP8 Output Pin Mapping bits
Peripheral Output Number n is assigned to pin, RP8 (see Table 11-7 for peripheral function numbers).

REGISTER 11-37: RPORS5: PERIPHERAL PIN SELECT OUTPUT REGISTER 5

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

— — RP11R5 RP11R4 RP11R3 RP11R2 RP11R1 RP11R0O
bit 15 bit 8

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

— — RP10R5 RP10R4 RP10R3 RP10R2 RP10R1 RP10R0
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 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP11R<5:0>: RP11 Output Pin Mapping bits
Peripheral Output Number n is assigned to pin, RP11 (see Table 11-7 for peripheral function numbers).
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP10R<5:0>: RP10 Output Pin Mapping bits
Peripheral Output Number n is assigned to pin, RP10 (see Table 11-7 for peripheral function numbers).

© 2016 Microchip Technology Inc. DS30010118B-page 153
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16.4 Input Capture Mode Input Capture mode uses a dedicated 16/32-bit, synchro-

] ) nous, up counting timer for the capture function. The timer
Input Capture mode is used to capture a timer value value is written to the FIFO when a capture event occurs.
from an independent timer base upon an event on an The internal value may be read (with a synchronization
input pin or other internal Trigger source. The input delay) using the CCPXTMRHIL registers.

capture features are useful in applications requiring
frequency (time period) and pulse measurement.
Figure 16-6 depicts a simplified block diagram of the
Input Capture mode.

To use Input Capture mode, the CCSEL bit
(CCPxCON1L<4>) must be set. The T32 and
MOD<3:0> bits are used to select the proper Capture
mode, as shown in Table 16-3.

TABLE 16-3: INPUT CAPTURE MODES

MOD<3:0> 32 Operating Mode
(CCPXCON1L<3:05) | (CCPXCON1L<5>) P g
0000 0 Edge Detect (16-bit capture)
0000 1 Edge Detect (32-bit capture)
0001 0 Every Rising (16-bit capture)
0001 1 Every Rising (32-bit capture)
0010 0 Every Falling (16-bit capture)
0010 1 Every Falling (32-bit capture)
0011 0 Every Rise/Fall (16-bit capture)
0011 1 Every Rise/Fall (32-bit capture)
0100 0 Every 4th Rising (16-bit capture)
0100 1 Every 4th Rising (32-bit capture)
0101 0 Every 16th Rising (16-bit capture)
0101 1 Every 16th Rising (32-bit capture)
FIGURE 16-6: INPUT CAPTURE x BLOCK DIAGRAM
ICS<2:0>
+ MOD<3:0> OPS<3:0>
—
—> Edge Detect Logic Event and Set CCPxIF
g)xuggsc i gé?::t > and > Interrupt ———»
—> Clock Synchronizer Logic
—
A
Increment
Reset _ _ _ _ _Y_____ 2 16 |r ____________
Trigger and Trigger and I : )
Syne o == o e Logic ™ | CCPXTMRHIL ‘ b-ﬁ}: 4-Level FIFO Buffer
__________ 4 |
} .
T32 =:
|
|
|

‘ CCPxBUFx

System Bus
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REGISTER 16-7: CCPxSTATL: CCPx STATUS REGISTER LOW

u-0 u-0 u-0 u-0 u-0 W-0 u-0 uU-0
— — — — — ICGARM — —
bit 15 bit 8
R-0 W1-0 W1-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
CCPTRIG TRSET TRCLR ASEVT SCEVT ICDIS ICOV ICBNE
bit 7 bit 0
Legend: C = Clearable bit W = Writable bit
R = Readable bit W1 = Write ‘1’ Only bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 15-11 Unimplemented: Read as ‘0’
bit 10 ICGARM: Input Capture Gate Arm bit
A write of ‘1’ to this location will arm the Input Capture x module for a one-shot gating event when
ICGSM<1:0> =01 or 10; read as ‘0.
bit 9-8 Unimplemented: Read as ‘0’
bit 7 CCPTRIG: CCPx Trigger Status bit
1 = Timer has been triggered and is running
0 = Timer has not been triggered and is held in Reset
bit 6 TRSET: CCPx Trigger Set Request bit
Writes ‘1’ to this location to trigger the timer when TRIGEN = 1 (location always reads as ‘0’).
bit 5 TRCLR: CCPx Trigger Clear Request bit
Writes ‘1’ to this location to cancel the timer trigger when TRIGEN = 1 (location always reads as ‘0’).
bit 4 ASEVT: CCPx Auto-Shutdown Event Status/Control bit
1 = A shutdown event is in progress; CCPx outputs are in the shutdown state
0 = CCPx outputs operate normally
bit 3 SCEVT: Single Edge Compare Event Status bit
1 = Asingle edge compare event has occurred
0 = A single edge compare event has not occurred
bit 2 ICDIS: Input Capture x Disable bit
1 = Event on Input Capture x pin (ICMx) does not generate a capture event
0 = Event on Input Capture x pin will generate a capture event
bit 1 ICOV: Input Capture x Buffer Overflow Status bit
1 = The Input Capture x FIFO buffer has overflowed
0 = The Input Capture x FIFO buffer has not overflowed
bit 0 ICBNE: Input Capture x Buffer Status bit

1= Input Capture x buffer has data available
0 = Input Capture x buffer is empty
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REGISTER 18-2: [2CxCONH: I2Cx CONTROL REGISTER HIGH

u-0 u-0 uU-0 uU-0 u-0 u-0 uU-0 uU-0
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— PCIE SCIE BOEN SDAHT®) SBCDE AHEN DHEN
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 15-7 Unimplemented: Read as ‘0’
bit 6 PCIE: Stop Condition Interrupt Enable bit (I12C Slave mode only)
1 = Enables interrupt on detection of Stop condition
0 = Stop detection interrupts are disabled
bit 5 SCIE: Start Condition Interrupt Enable bit (I2C Slave mode only)
1 = Enables interrupt on detection of Start or Restart conditions
0 = Start detection interrupts are disabled
bit 4 BOEN: Buffer Overwrite Enable bit (I°C Slave mode only)
1 = 12CxRCV is updated and an ACK is generated for a received address/data byte, ignoring the state
of the 12CQV bit only if RBF bit = 0
0 = I2CxRCV is only updated when 12CQV is clear
bit 3 SDAHT: SDAx Hold Time Selection bit()
1 = Minimum of 300 ns hold time on SDAXx after the falling edge of SCLx
0 = Minimum of 100 ns hold time on SDAXx after the falling edge of SCLx
bit 2 SBCDE: Slave Mode Bus Collision Detect Enable bit (1°C Slave mode only)
If, on the rising edge of SCLx, SDAX is sampled low when the module is outputting a high state, the
BCL bit is set and the bus goes Idle. This Detection mode is only valid during data and ACK transmit
sequences.
1 = Enables slave bus collision interrupts
0 = Slave bus collision interrupts are disabled
bit 1 AHEN: Address Hold Enable bit (IC Slave mode only)
1 = Following the 8th falling edge of SCLx for a matching received address byte; SCLREL bit
(I2CxCONL<12>) will be cleared and SCLx will be held low
0 = Address holding is disabled
bit 0 DHEN: Data Hold Enable bit (IC Slave mode only)
1 = Following the 8th falling edge of SCLx for a received data byte; slave hardware clears the SCLREL
bit (I2CxCONL<12>) and SCLx is held low
0 = Data holding is disabled
Note 1. This bit must be set to ‘0’ for 1 MHz operation.
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REGISTER 21-17: TSADATEL: RTCC TIMESTAMP A DATE REGISTER (LOW)(l)

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

— — DAYTEN1 DAYTENO DAYONE3 ‘ DAYONE2 | DAYONE1 DAYONEO
bit 15 bit 8

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

— — — — — WDAY2 WDAY1 WDAYO
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 15-14 Unimplemented: Read as ‘0’
bit 13-12 DAYTEN<1:0>: Binary Coded Decimal Value of Days ‘10’ Digit bits
Contains a value from 0 to 3.
bit 11-8 DAYONE<3:0>: Binary Coded Decimal Value of Days ‘1’ Digit bits
Contains a value from 0 to 9.

bit 7-3 Unimplemented: Read as ‘0’
bit 2-0 WDAY<2:0>: Binary Coded Decimal Value of Weekdays ‘1’ Digit bits
Contains a value from 0 to 6.

Note 1: If TSAEN = 0, bits<15:0> can be used for persistence storage throughout a non-Power-on Reset (MCLR,
WDT, etc.).
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FIGURE 23-2: CLCx LOGIC FUNCTION COMBINATORIAL OPTIONS
AND - OR OR — XOR
Gate 1— Gate 1
Gate 2 . Gate 2
Logic Output Logic Output
Gate 3—— Gate 3
Gate 4 Gate 4
MODE<2:0> = 000 MODE<2:0> = 001
4-Input AND S-R Latch
Gate 1— Gate 1 )
S Q ——Logic Output
Gate 2— Gate 2
Logic Output
Gate 3— Gate 3 R
Gate 4 — Gate 4
MODE<2:0> =010 MODE<2:0> =011
1-Input D Flip-Flop with S and R 2-Input D Flip-Flop with R
Gate 4
Gate 4
S D Q —Logic Output
Gate2—— D  Q ——Logic Output Gate 2
Gate 1 =
Gate 1 —> R R
Gate 3g
Gate 3 Q
MODE<2:0> =100 MODE<2:0> =101
J-K Flip-Flop with R 1-Input Transparent Latch with S and R
Gate 4—|
Gate 2 J Q —Logic Output S
Gate 1 ~ Gate2—— D Q ——Logic Output
Gate 4 KR Gate 1 — LE
R
Gate 3
Gate 3 Q
MODE<2:0> =110 MODE<2:0> =111
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REGISTER 24-3: AD1CON3: A/D CONTROL REGISTER 3

R/W-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ADRC® EXTSAM | PUMPEN® | SAMC4 SAMC3 SAMC2 SAMC1 SAMCO
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
ADCS7 ADCS6 ADCS5 ADCS4 ADCS3 ADCS?2 ADCS1 ADCSO0
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 ADRC: A/D Conversion Clock Source bit(!)

1 = Dedicated ADC RC clock generator (4 MHz nominal).
0 = Clock derived from system clock
bit 14 EXTSAM: Extended Sampling Time bit
1 = A/D is still sampling after SAMP =0
0 = A/D is finished sampling
bit 13 PUMPEN: Charge Pump Enable bit®
1 = Charge pump for switches is enabled
0 = Charge pump for switches is disabled
bit 12-8 SAMC<4:0>: Auto-Sample Time Select bits
11111 =31 TAaD

LN )
00001 =1 TAD
00000 =0 TaD
bit 7-0 ADCS<7:0>: A/D Conversion Clock Select bits
11111111 =256 « Tcy = TAD

LN
00000001 =2+ Tcy = TAD
00000000 = Tcy = TAD

Note 1: Selecting the internal ADC RC clock requires that ADCSx be 1 or greater. Setting ADCSx = 0 when

ADRC = 1 will violate the TAD (min) specification.

2:  The user should enable the charge pump if AVDD is < 2.7 V. Longer sample times are required due to the

increase of the internal resistance of the MUX if the charge pump is disabled.
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REGISTER 24-8: ADI1CHITL: A/D SCAN COMPARE HIT REGISTER (LOW WORD)

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — CHH<13:8>(1)
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
CHH<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 15-14 Unimplemented: Read as ‘0’
bit 13-0 CHH<13:0>: A/D Compare Hit bits(?)
If CM<1:0>=11:
1 = A/D Result Buffer n has been written with data or a match has occurred
0 = A/D Result Buffer n has not been written with data
For All Other Values of CM<1:0>:
1 = A match has occurred on A/D Result Channel n
0 = No match has occurred on A/D Result Channel n

Note 1: The CHH<13:10> bits are not implemented on 28-pin devices.
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TABLE 31-2: INSTRUCTION SET OVERVIEW (CONTINUED)
Mmemonic Assembly Syntax Description Words | Cyoles | Affected
BTSS BTSS f,#bit4a Bit Test f, Skip if Set 1 1 None
(2 0or3)
BTSS W, #bit 4 Bit Test Ws, Skip if Set 1 1 None
(2 0r3)
BTST BTST f,#bit4 Bit Test f 1 1 4
BTST.C W, #bit4 Bit Test Ws to C 1 1 C
BTST. Z W, #bi t 4 Bit Test Ws to Z 1 1 4
BTST.C W, W Bit Test Ws<Wb> to C 1 1 C
BTST. Z W, Wb Bit Test Ws<Wb> to Z 1 1 4
BTSTS BTSTS f,#bit4 Bit Test then Set f 1 1 4
BTSTS.C W, #bit4 Bit Test Ws to C, then Set 1 1 C
BTSTS. Z W, #bit4 Bit Test Ws to Z, then Set 1 1 Z
CALL CALL 1it23 Call Subroutine 2 2 None
CALL Wh Call Indirect Subroutine 1 2 None
CLR CLR f f = 0x0000 1 1 None
CLR WREG WREG = 0x0000 1 1 None
CLR W Ws = 0x0000 1 1 None
CLRWDT CLRWDT Clear Watchdog Timer 1 1 WDTO, Sleep
com com f f=f 1 1 N, Z
com f, WREG WREG =f 1 1 N, Z
oM Vs, Wi Wd =Ws 1 1 |NZ
cpP cpP f Compare f with WREG 1 1 C,DC,N, 0V, Z
cpP W, #lit5 Compare Wb with it5 1 1 C,DC,N, 0V, Z
CcP W, W Compare Wb with Ws (Wb — Ws) 1 1 C,DC,N, 0V, Z
CPO CPO f Compare f with 0x0000 1 1 C,DC,N, 0V, Z
CPO W Compare Ws with 0x0000 1 1 C,DC,N, 0V, Z
CPB CPB f Compare f with WREG, with Borrow 1 1 C,DC, N,0V, Z
CPB Vb, #lith Compare Wb with lit5, with Borrow 1 1 C,DC,N,0V, zZ
CPB Wb, W& Compare Wb_with Ws, with Borrow 1 1 C,DC,N,0V, zZ
(Wb —Ws —C)
CPSEQ CPSEQ W, Wh Compare Wb with Wn, Skip if = 1 1 None
(20r3)
CPSGT CPSGT Wb, Wh Compare Wb with Wn, Skip if > 1 1 None
(2 0or3)
CPSLT CPSLT W, Wh Compare Wb with Wn, Skip if < 1 1 None
(2 0or3)
CPSNE CPSNE W, Wh Compare Wb with Wn, Skip if # 1 1 None
(20r3)
DAW DAW B Wh Wn = Decimal Adjust Wn 1 1 C
DEC DEC f f=f-1 1 1 C,DC,N,0V,Z
DEC f, WREG WREG =f -1 1 1 C,DC,N,0V,Z
DEC W, Wi Wd =Ws -1 1 1 C,DC,N,0V,Z
DEC2 DEC2 f f=f-2 1 1 C,DC,N,0V,Z
DEC2 f, WREG WREG =f-2 1 1 C,DC,N,0V,Z
DEC2 W, Wi Wd =Ws -2 1 1 C,DC,N,0V,Z
Dl S Dl S #litl4d Disable Interrupts for k Instruction Cycles 1 1 None
DV DIV.SW Wn W Signed 16/16-bit Integer Divide 1 18 N, Z, C, OV
DI V. SD Wn Wh Signed 32/16-bit Integer Divide 1 18 N, Z, C, OV
DIV.UW  Wn W Unsigned 16/16-bit Integer Divide 1 18 N, Z, C, OV
DI V. UD Wn Wh Unsigned 32/16-bit Integer Divide 1 18 N, Z, C, OV
EXCH EXCH Whs, Wid Swap Wns with Wnd 1 1 None
FF1L FF1L W, Wad Find First One from Left (MSb) Side 1 1 C
FF1R FF1R W, Wad Find First One from Right (LSb) Side 1 1 C
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28-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
D
N
E
E1
A L[ | At ) 1 |
ﬂLLUMMMM_{ w N
i ;
A1
L1 f—— L
Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e 0.65 BSC
Overall Height A - — 2.00
Molded Package Thickness A2 1.65 1.75 1.85
Standoff A1 0.05 - -
Overall Width E 7.40 7.80 8.20
Molded Package Width E1 5.00 5.30 5.60
Overall Length D 9.90 10.20 10.50
Foot Length L 0.55 0.75 0.95
Footprint L1 1.25 REF
Lead Thickness c 0.09 — 0.25
Foot Angle [0} 0° 4° 8°
Lead Width b 0.22 - 0.38
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.20 mm per side.
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 C04-073B
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

Product Group
Pin Count

Flash Memory Family

Microchip Trademark J
Architecture

Program Memory Size (Kbytes)

PIC24FJ 256 GA705T-1/PT- XX

Package

Tape and Reel Flag (if applicable)
Temperature Range

Pattern

Architecture

Flash Memory Family

Pin Count

Temperature Range

Package

Pattern

24

02
05

16-Bit Modified Harvard without DSP

Flash Program Memory

28-pin (QFN, UQFN, SOIC, SSOP, SPDIP)
44-pin (TQFP)
48-pin (UQFN, TQFP)

-40°C to +85°C (Industrial)

28-Lead (6x6 mm) QFN (Plastic Quad Flat)

28-Lead (4x4x0.6 mm) UQFN (Ultra Thin Quad Flatpack)
28-Lead (7.50 mm) SOIC (Plastic Small Outline)
28-Lead (5.30 mm) SSOP (Plastic Shrink Small Outline)
28-Lead (300 mil) SPDIP (Skinny Plastic Dual In-Line)
44-lead (10x10x1 mm) TQFP (Thin Quad Flatpack)
48-Lead (7x7 mm) UQFN (Plastic Quad Flat)

48-Lead (7x7x1 mm) TQFP (Thin Quad Flatpack)

QTP, SQTP, Code or Special Requirements
(blank otherwise)

ES

Engineering Sample

Examples:

a)

b)

PIC24FJ256GA705-I/PT:
PIC24F General Purpose Device, 48-Pin,
Industrial Temp., TQFP Package.

PIC24FJ256 GA702-I/ML:
PIC24F General Purpose Device, 28-Pin,
Industrial Temp., QFN Package
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