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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
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.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Obsolete

Core Processor PIC

Core Size 16-Bit

Speed 32MHz

Connectivity I²C, IrDA, LINbus, SPI, UART/USART

Peripherals Brown-out Detect/Reset, DMA, LCD, POR, PWM, WDT

Number of I/O 85

Program Memory Size 64KB (22K x 24)

Program Memory Type FLASH

EEPROM Size -

RAM Size 8K x 8

Voltage - Supply (Vcc/Vdd) 2V ~ 3.6V

Data Converters A/D 24x10/12b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 100-TQFP

Supplier Device Package 100-TQFP (14x14)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/pic24fj64ga310-i-pf

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/pic24fj64ga310-i-pf-4435155
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


PIC24FJ128GA310 FAMILY
Table of Contents
1.0 Device Overview ........................................................................................................................................................................ 11
2.0 Guidelines for Getting Started with 16-bit Microcontrollers ........................................................................................................ 29
3.0 CPU ........................................................................................................................................................................................... 35
4.0 Memory Organization ................................................................................................................................................................. 41
5.0 Direct Memory Access Controller (DMA) ................................................................................................................................... 75
6.0 Flash Program Memory.............................................................................................................................................................. 83
7.0 Resets ........................................................................................................................................................................................ 89
8.0 Interrupt Controller ..................................................................................................................................................................... 95
9.0 Oscillator Configuration ............................................................................................................................................................ 145
10.0 Power-Saving Features............................................................................................................................................................ 155
11.0 I/O Ports ................................................................................................................................................................................... 167
12.0 Timer1 ...................................................................................................................................................................................... 197
13.0 Timer2/3 and Timer4/5 ............................................................................................................................................................ 199
14.0 Input Capture with Dedicated Timers ....................................................................................................................................... 205
15.0 Output Compare with Dedicated Timers .................................................................................................................................. 211
16.0 Serial Peripheral Interface (SPI)............................................................................................................................................... 221
17.0 Inter-Integrated Circuit� (I 2C�)............................................................................................................................ .................. 233
18.0 Universal Asynchronous Receiver Transmitter (UART) ........................................................................................................... 241
19.0 Data Signal Modulator.............................................................................................................................................................. 249
20.0 Enhanced Parallel Master Port (EPMP) ................................................................................................................................... 253
21.0 Liquid Crystal Display (LCD) Controller.................................................................................................................................... 265
22.0 Real-Time Clock and Calendar (RTCC) .................................................................................................................................. 275
23.0 32-Bit Programmable Cyclic Redundancy Check (CRC) Generator ........................................................................................ 289
24.0 12-Bit A/D Converter (ADC) with Threshold Scan.................................................................................................................... 295
25.0 Triple Comparator Module........................................................................................................................................................ 315
26.0 Comparator Voltage Reference................................................................................................................................................ 321
27.0 Charge Time Measurement Unit (CTMU) ................................................................................................................................ 323
28.0 High/Low-Voltage Detect (HLVD)............................................................................................................................................. 331
29.0 Special Features ...................................................................................................................................................................... 333
30.0 Development Support............................................................................................................................................................... 347
31.0 Instruction Set Summary .......................................................................................................................................................... 351
32.0 Electrical Characteristics .......................................................................................................................................................... 359
33.0 Packaging Information.............................................................................................................................................................. 389
Appendix A: Revision History............................................................................................................................................................. 407
Index .................................................................................................................................................................................................  409
The Microchip Web Site ..................................................................................................................................................................... 415
Customer Change Notification Service .............................................................................................................................................. 415
Customer Support .............................................................................................................................................................................. 415
Product Identification System ............................................................................................................................................................ 417
 2010-2014 Microchip Technology Inc. DS30009996G-page 9



PIC24FJ128GA310 FAMILY
RP0 16 20 25 K2 I/O ST Remappable Peripheral (input or output).

RP1 15 19 24 K1 I/O ST

RP2 42 54 68 E9 I/O ST

RP3 44 56 70 D11 I/O ST

RP4 43 55 69 E10 I/O ST

RP5 � 38 48 K9 I/O ST

RP6 17 21 26 L1 I/O ST

RP7 18 22 27 J3 I/O ST

RP8 21 27 32 K4 I/O ST

RP9 22 28 33 L4 I/O ST

RP10 31 39 49 L10 I/O ST

RP11 46 58 72 D9 I/O ST

RP12 45 57 71 C11 I/O ST

RP13 14 18 23 J2 I/O ST

RP14 29 35 43 K7 I/O ST

RP15 � 43 53 J10 I/O ST

RP16 33 41 51 K10 I/O ST

RP17 32 40 50 L11 I/O ST

RP18 11 15 20 H1 I/O ST

RP19 6 8 12 F2 I/O ST

RP20 53 67 82 B8 I/O ST

RP21 4 6 10 E3 I/O ST

RP22 51 63 78 B9 I/O ST

RP23 50 62 77 A10 I/O ST

RP24 49 61 76 A11 I/O ST

RP25 52 66 81 C8 I/O ST

RP26 5 7 11 F4 I/O ST

RP27 8 10 14 F3 I/O ST

RP28 12 16 21 H2 I/O ST

RP29 30 36 44 L8 I/O ST

RP30 34 42 52 K11 I/O ST

RP31 � � 39 L6 I/O ST

RPI32 � � 40 K6 I ST Remappable Peripheral (input only).

RPI33 � 13 18 G1 I ST

RPI34 � 14 19 G2 I ST

RPI35 � 53 67 E8 I ST

RPI36 � 52 66 E11 I ST

RPI37 48 60 74 B11 I ST

RPI38 � 4 6 D1 I ST

RPI39 � � 7 E4 I ST

RPI40 � 5 8 E2 I ST

RPI41 � � 9 E1 I ST

RPI42 � 64 79 A9 I ST

RPI43 � 37 47 L9 I ST

TABLE 1-4: PIC24FJ128GA310 FAMILY PINOUT DESCRIPTIONS (CONTINUED)

Pin 
Function

Pin Number/Grid Locater

I/O Input 
Buffer Description64-Pin 

TQFP
80-Pin 
TQFP

100-Pin 
TQFP

121-Pin 
BGA

Legend: TTL = TTL input buffer ST = Schmitt Trigger input buffer
ANA = Analog level input/output I2C� = I 2C/SMBus input buffer
 2010-2014 Microchip Technology Inc. DS30009996G-page 25
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TA

F  3 Bit 2 Bit 1 Bit 0 All 
Resets

WR 0000

WR 0000

WR 0000

WR 0000

WR 0000

WR 0000

WR 0000

WR 0000

WR 0000

WR 0000

WR 0000

WR 0000

WR 0000

WR 0000

WR 0000

WR 0800

SP xxxx

PC 0000

PC  Word Register 0000

DS ss Register 0001

DS ddress Register 0001

RC xxxx

SR N OV Z C 0000

CO IPL3 r � � 0004

DI xxxx

TB ddress Register 0000

Le
BLE 4-3: CPU CORE REGISTERS MAP

ile Name Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit

EG0 0000 Working Register 0

EG1 0002 Working Register 1

EG2 0004 Working Register 2

EG3 0006 Working Register 3

EG4 0008 Working Register 4

EG5 000A Working Register 5

EG6 000C Working Register 6

EG7 000E Working Register 7

EG8 0010 Working Register 8

EG9 0012 Working Register 9

EG10 0014 Working Register 10

EG11 0016 Working Register 11

EG12 0018 Working Register 12

EG13 001A Working Register 13

EG14 001C Working Register 14

EG15 001E Working Register 15

LIM 0020 Stack Pointer Limit Value Register

L 002E Program Counter Low Word Register

H 0030 � � � � � � � � Program Counter High

RPAG 0032 � � � � � � Extended Data Space Read Page Addre

WPAG 0034 � � � � � � � Extended Data Space Write Page A

OUNT 0036 Repeat Loop Counter Register

0042 � � � � � � � DC IPL2 IPL1 IPL0 RA

RCON 0044 � � � � � � � � � � � �

SICNT 0052 � � Disable Interrupts Counter Register

LPAG 0054 � � � � � � � � Table Memory Page A

gend: � = unimplemented, read as � 0�; r = reserved, do not modify. Reset values are shown in hexadecimal.
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REGISTER 5-2: DMACHx: DMA CHANNEL x CONTROL REGISTER

U-0 U-0 U-0 r-0 U-0 R/W-0 R/W-0 R/W-0
� � � r � NULLW RELOAD (1) CHREQ(3)

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
SAMODE1 SAMODE0 DAMODE1 DAMODE0 TRMODE1 TRMODE0 SIZE CHEN

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� = Bit is set �0� = Bit is cleared x = Bit is unknown

bit 15-13 Unimplemented: Read as �0�
bit 12 Reserved: Maintain as �0�
bit 11 Unimplemented: Read as �0�
bit 10 NULLW:  Null Write Mode bit

1 = A dummy write is initiated to DMASRCx for every write to DMADSTx
0 = No dummy write is initiated

bit 9 RELOAD:  Address and Count Reload bit(1)

1 = DMASRCx, DMADSTx and DMACNTx registers are reloaded to their previous values upon the
start of the next operation

0 = DMASRCx, DMADSTx and DMACNTx are not reloaded on the start of the next operation(2)

bit 8 CHREQ: DMA Channel Software Request bit(3)

1 = A DMA request is initiated by software; automatically cleared upon completion of a DMA transfer
0 = No DMA request is pending

bit 7-6 SAMODE<1:0>:  Source Address Mode Selection bits
11  = DMASRCx is used in Peripheral Indirect Addressing and remains unchanged
10  = DMASRCx is decremented based on the SIZE bit after a transfer completion
01  = DMASRCx is incremented based on the SIZE bit after a transfer completion
00  = DMASRCx remains unchanged after a transfer completion

bit 5-4 DAMODE<1:0>:  Destination Address Mode Selection bits
11  = DMADSTx is used in Peripheral Indirect Addressing and remains unchanged
10  = DMADSTx is decremented based on the SIZE bit after a transfer completion
01  = DMADSTx is incremented based on the SIZE bit after a transfer completion
00  = DMADSTx remains unchanged after a transfer completion

bit 3-2 TRMODE<1:0>: Transfer Mode Selection bits
11  = Repeated Continuous
10  = Continuous
01  = Repeated One-Shot
00  = One-Shot

bit 1 SIZE: Data Size Selection bit
1 = Byte (8-bit)
0 = Word (16-bit)

bit 0 CHEN: DMA Channel Enable bit
1 = The corresponding channel is enabled
0 = The corresponding channel is disabled

Note 1: Only the original DMACNTx is required to be stored to recover the original DMASRCx and DMADSTx.
2: DMASRCx, DMADSTx and DMACNTx are always reloaded in Repeated mode transfers (DMACHx<2> = 1), 

regardless of the state of the RELOAD bit.
3: The number of transfers executed while CHREQ is set depends on the configuration of TRMODE<1:0>.
DS30009996G-page 80  2010-2014 Microchip Technology Inc.
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REGISTER 8-26: IPC5: INTERRUPT PRIORITY CONTROL REGISTER 5 

U-0 U-0 U-0 U-0 U-0 R/W-1 R/W-0 R/W-0
� � � � � IC7IP2 IC7IP1 IC7IP0

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 R/W-1 R/W-0 R/W-0
� � � � � INT1IP2 INT1IP1 INT1IP0

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 15-11 Unimplemented:  Read as �0�
bit 10-8 IC7IP<2:0>:  Input Capture Channel 7 Interrupt Priority bits

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

bit 7-3 Unimplemented:  Read as �0� 
bit 2-0 INT1IP<2:0>:  External Interrupt 1 Priority bits

111  = Interrupt is Priority 7 (highest priority interrupt)
�
�
�
001  = Interrupt is Priority 1
000  = Interrupt source is disabled
DS30009996G-page 126  2010-2014 Microchip Technology Inc.
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REGISTER 8-28: IPC7: INTERRUPT PRIORITY CONTROL REGISTER 7

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
� U2TXIP2 U2TXIP1 U2TXIP0 � U2RXIP2 U2RXIP1 U2RXIP0

bit 15 bit 8

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
� INT2IP2 INT2IP1 INT2IP0 � T5IP2 T5IP1 T5IP0

bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as �0�
-n = Value at POR �1� = Bit is set �0� = Bit is cleared x = Bit is unknown

bit 15 Unimplemented:  Read as �0�
bit 14-12 U2TXIP<2:0>:  UART2 Transmitter Interrupt Priority bits

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

bit 11 Unimplemented:  Read as �0�
bit 10-8 U2RXIP<2:0>:  UART2 Receiver Interrupt Priority bits

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

bit 7 Unimplemented:  Read as �0�
bit 6-4 INT2IP<2:0>:  External Interrupt 2 Priority bits

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

bit 3 Unimplemented:  Read as �0� 
bit 2-0 T5IP<2:0>:  Timer5 Interrupt Priority bits

111  = Interrupt is Priority 7 (highest priority interrupt)
�
�
�
001  = Interrupt is Priority 1
000  = Interrupt source is disabled
DS30009996G-page 128  2010-2014 Microchip Technology Inc.
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REGISTER 8-33: IPC12: INTERRUPT PRIORITY CONTROL REGISTER 12

U-0 U-0 U-0 U-0 U-0 R/W-1 R/W-0 R/W-0
� � � � � MI2C2IP2 MI2C2IP1 MI2C2IP0

bit 15 bit 8

U-0 R/W-1 R/W-0 R/W-0 U-0 U-0 U-0 U-0
� SI2C2IP2 SI2C2IP1 SI2C2IP0 � � � �

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 15-11 Unimplemented:  Read as �0�
bit 10-8 MI2C2IP<2:0>:  Master I2C2 Event Interrupt Priority bits

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

bit 7 Unimplemented:  Read as �0�
bit 6-4 SI2C2IP<2:0>:  Slave I2C2 Event Interrupt Priority bits

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

bit 3-0 Unimplemented:  Read as �0�
 2010-2014 Microchip Technology Inc. DS30009996G-page 133
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9.4 Clock Switching Operation

With few limitations, applications are free to switch
between any of the four clock sources (POSC, SOSC,
FRC and LPRC) under software control and at any
time. To limit the possible side effects that could result
from this flexibility, PIC24F devices have a safeguard
lock built into the switching process.

9.4.1 ENABLING CLOCK SWITCHING
To enable clock switching, the FCKSMx Configuration
bits in CW2 must be programmed to �00�. (Refer to
Section 29.1 �Configuration Bits�  for further details.)
If the FCKSMx Configuration bits are unprogrammed
(�1x �), the clock switching function and Fail-Safe Clock
Monitor function are disabled. This is the default setting. 

The NOSCx control bits (OSCCON<10:8>) do not
control the clock selection when clock switching is dis-
abled. However, the COSCx bits (OSCCON<14:12>)
will reflect the clock source selected by the FNOSCx
Configuration bits. 

The OSWEN control bit (OSCCON<0>) has no effect
when clock switching is disabled. It is held at �0� at all
times.

REGISTER 9-3: OSCTUN: FRC OSCILLATOR TUNE REGISTER 

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
� � � � � � � �

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
� � TUN<5:0> (1)

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 15-6 Unimplemented:  Read as �0�
bit 5-0 TUN<5:0>:  FRC Oscillator Tuning bits(1)

011111  = Maximum frequency deviation
011110  = 
 
 
 
000001  = 
000000  = Center frequency, oscillator is running at factory calibrated frequency
111111  = 
 
 
 
100001  = 
100000  = Minimum frequency deviation

Note 1: Increments or decrements of TUN<5:0> may not change the FRC frequency in equal steps over the FRC 
tuning range and may not be monotonic.

Note: The Primary Oscillator mode has three
different submodes (XT, HS and EC)
which are determined by the POSCMDx
Configuration bits. While an application
can switch to and from Primary Oscillator
mode in software, it cannot switch
between the different primary submodes
without reprogramming the device.
DS30009996G-page 150  2010-2014 Microchip Technology Inc.
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REGISTER 11-21: RPINR21: PERIPHERAL PIN SELECT INPUT REGISTER 21

U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
� � U3CTSR5 U3CTSR4 U3CTSR3 U3CTSR2 U3CTSR1 U3CTSR0

bit 15 bit 8

U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
� � SS1R5 SS1R4 SS1R3 SS1R2 SS1R1 SS1R0

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 U3CTSR<5:0>: Assign UART3 Clear-to-Send (U3CTS) to Corresponding RPn or RPIn Pin bits
bit 7-6 Unimplemented:  Read as �0� 
bit 5-0 SS1R<5:0>: Assign SPI1 Slave Select Input (SS1IN) to Corresponding RPn or RPIn Pin bits

REGISTER 11-22: RPINR22: PERIPHERAL PIN SELECT INPUT REGISTER 22

U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
� � SCK2R5 SCK2R4 SCK2R3 SCK2R2 SCK2R1 SCK2R0

bit 15 bit 8

U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
� � SDI2R5 SDI2R4 SDI2R3 SDI2R2 SDI2R1 SDI2R0

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 SCK2R<5:0>: Assign SPI2 Clock Input (SCK2IN) to Corresponding RPn or RPIn Pin bits
bit 7-6 Unimplemented:  Read as �0� 
bit 5-0 SDI2R<5:0>: Assign SPI2 Data Input (SDI2) to Corresponding RPn or RPIn Pin bits
 2010-2014 Microchip Technology Inc. DS30009996G-page 185
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NOTES:
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TABLE 20-2: ENHANCED PARALLEL MASTER PORT PIN DESCRIPTIONS

Pin Name
(Alternate Function) Type Description

PMA<22:16> O Address Bus bits<22:16>

PMA<15> 
O Address Bus bit 15

I/O Data Bus bit 15 (16-bit port with multiplexed addressing)
(PMCS2) O Chip Select 2 (alternate location)

PMA<14>
O Address Bus bit 14

I/O Data Bus bit 14 (16-bit port with multiplexed addressing)
(PMCS1) O Chip Select 1 (alternate location)

PMA<13:8>
O Address Bus bits<13:8>

I/O Data Bus bits<13:8> (16-bit port with multiplexed addressing)
PMA<7:3> O Address Bus bits<7:3>
PMA<2> O Address Bus bit 2
(PMALU) O Address Latch Upper Strobe for Multiplexed Address
PMA<1> I/O Address Bus bit 1
(PMALH) O Address Latch High Strobe for Multiplexed Address
PMA<0> I/O Address Bus bit 0
(PMALL) O Address Latch Low Strobe for Multiplexed Address
PMD<15:8> I/O Data Bus bits<15:8> (demultiplexed addressing)

PMD<7:4>
I/O Data Bus bits<7:4>
O Address Bus bits<7:4> (4-bit port with 1-phase multiplexed addressing)

PMD<3:0> I/O Data Bus bits<3:0>
PMCS1(1) I/O Chip Select 1
PMCS2(2) O Chip Select 2
PMWR I/O Write Strobe(3)

(PMENB) I/O Enable Signal(3)

PMRD I/O Read Strobe(3)

(PMRD/PMWR) I/O Read/Write Signal(3)

PMBE1 O Byte Indicator
PMBE0 O Nibble or Byte Indicator
PMACK1 I Acknowledgment Signal 1
PMACK2 I Acknowledgment Signal 2
Note 1: These pins are implemented in 80-pin and 100-pin devices only.

2: These pins are implemented in 100-pin devices only.
3: Signal function depends on the setting of the MODE<1:0> and SM bits (PMCON1<9:8> and PMCSxCF<8>).
DS30009996G-page 254  2010-2014 Microchip Technology Inc.
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REGISTER 20-9: PADCFG1: PAD CO NFIGURATION CONTROL REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
� � � � � � � �

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 U-0 U-0 R/W-0
� � � � � � � PMPTTL

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 Unimplemented:  Read as �0�
bit 0 PMPTTL:  EPMP Module TTL Input Buffer Select bit

1 = EPMP module inputs (PMDx, PMCS1) use TTL input buffers
0 = EPMP module inputs use Schmitt Trigger input buffers
 2010-2014 Microchip Technology Inc. DS30009996G-page 263
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URE 22-2: ALARM MASK SETTINGS

.6 Power Control

e RTCC includes a power control feature that allows
 device to periodically wake-up an external device,
it for the device to be stable before sampling
ke-up events from that device, and then shut down
 external device. This can be done completely

tonomously by the RTCC, without the need to wake
m the current lower power mode (Sleep, Deep
ep, etc.).

 use this feature:

Enable the RTCC (RTCEN = 1).
Set the PWCEN bit (RTCPWC<15>).
Configure the RTCC pin to drive the PWC control
signal (RTCOE = 1 and RTCOUT<1:0> = 11).

e polarity of the PWC control signal may be chosen
ing the PWCPOL bit (RTCPWC<14>). An active-low
active-high signal may be used with the appropriate
ternal switch to turn on or off the power to one or
re external devices. The active-low setting may also

 used in conjunction with an open-drain setting on
 RTCC pin, in order to drive the ground pin(s) of the

ternal device directly (with the appropriate external
D pull-up device), without the need for external
itches. Finally, the CHIME bit should be set to enable
 PWC periodicity.

22.7 RTCC VBAT Operation

The RTCC can operate in VBAT mode when there is a
power loss on the VDD pin. The RTCC will continue to
operate if the VBAT pin is powered on (it is usually
connected to the battery).

The VBAT BOR can be enabled/disabled using the
VBTBOR bit in the CW3 Configuration register
(CW3<7>). If the VBTBOR enable bit is cleared, the
VBAT BOR is always disabled and there will be no indi-
cation of a VBAT BOR. If the VBTBOR bit is set, the
RTCC can receive a Reset and the RTCEN bit will get
cleared when the voltage reaches VBTRTC.

Note 1: Annually, except when configured for February 29.

s

s s

m s s

m m s s

h h m m s s

d h h m m s s

d d h h m m s s

m m d d h h m m s s

Day of
the

Week Month Day Hours Minutes Seconds
Alarm Mask Setting

(AMASK<3:0>)

0000 - Every half second
0001 - Every second

0010 - Every 10 seconds

0011 - Every minute

0100 - Every 10 minutes

0101 - Every hour

0110 - Every day

0111 - Every week

1000 - Every month

1001 - Every year(1)

Note: It is recommended to connect the VBAT
pin to VDD if the VBAT mode is not used
(not connected to the battery).
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PIC24FJ128GA310 FAMILY
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.1 DC Characteristics  

URE 32-1: PIC24FJ128GA310 FAMILY VO LTAGE-FREQUENCY GRAPH (INDUSTRIAL)

BLE 32-1: THERMAL OPERATING CONDITIONS
Rating Symbol Min Typ Max Unit

IC24FJ128GA310 Family:
 Operating Junction Temperature Range TJ -40 � +125 °C
 Operating Ambient Temperature Range TA -40 � +85 °C
wer Dissipation:

 Internal Chip Power Dissipation: PINT = VDD x (IDD � �6 IOH)
PD PINT + PI/O W

 I/O Pin Power Dissipation:
PI/O = �6 ({V DD � VOH} x I OH) + �6 (VOL x IOL)

aximum Allowed Power Dissipation PDMAX (TJMAX � T A)/�TJA W

Frequency

Vo
lta

ge
 (V

D
D

)

2.0V

32 MHz

3.6V 3.6V

2.0V
2.2V2.2V

Note: VCAP (nominal On-Chip Regulator output voltage) = 1.8V.

PIC24FJXXXGA3XX

BLE 32-2: THERMAL PACKAGING CHARACTERISTICS
Characteristic Symbol Typ Max Unit Note

ackage Thermal Resistance, 14x14x1 mm 100-pin TQFP �TJA 43.0 � °C/W (Note 1)

ackage Thermal Resistance, 12x12x1 mm 100-pin TQFP �TJA 45.0 � °C/W (Note 1)

ackage Thermal Resistance, 12x12x1 mm 80-pin TQFP �TJA 48.0 � °C/W (Note 1)
ackage Thermal Resistance, 10x10x1 mm 64-pin TQFP �TJA 48.3 � °C/W (Note 1)
ackage Thermal Resistance, 9x9x0.9 mm 64-pin QFN �TJA 28.0 � °C/W (Note 1)
ackage Thermal Resistance, 10x10x1.1 mm 121-pin BGA �TJA 40.2 � °C/W (Note 1)
ote 1: Junction to ambient thermal resistance, Theta-JA (�TJA) numbers are achieved by package simulations.
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PIC24FJ128GA310 FAMILY
RECOMMENDED LAND PATTERN

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

Note:

Dimension Limits
Units

C1Contact Pad Spacing
Contact Pad Spacing

Contact Pitch

C2

MILLIMETERS

0.50 BSC
MIN

E
MAX

11.40
11.40

Contact Pad Length (X28)
Contact Pad Width (X28)

Y1
X1

1.50
0.30

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

Microchip Technology Drawing  C04-2085B Sheet 1 of 1

GDistance Between Pads 0.20

NOM

64-Lead Plastic Thin Quad Flatpack (PT)-10x10x1 mm Body, 2.00 mm Footprint [TQFP]

C2

C1

E

G

Y1

X1
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