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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
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Data Converters A/D 16x10b
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PIC32MX5XX/6XX/7XX
TABLE 6: PIN NAMES FOR 64-PIN USB, ETHERNET, AND CAN DEVICES

Pin # Full Pin Name Pin # Full Pin Name

1 ETXEN/PMD5/RE5 33 USBID/RF3

2 ETXD0/PMD6/RE6 34 VBUS

3 ETXD1/PMD7/RE7 35 VUSB3V3

4 SCK2/U6TX/U3RTS/PMA5/CN8/RG6 36 D-/RG3

5 SDA4/SDI2/U3RX/PMA4/CN9/RG7 37 D+/RG2

6 SCL4/SDO2/U3TX/PMA3/CN10/RG8 38 VDD

7 MCLR 39 OSC1/CLKI/RC12

8 SS2/U6RX/U3CTS/PMA2/CN11/RG9 40 OSC2/CLKO/RC15

9 VSS 41 Vss

10 VDD 42 RTCC/AERXD1/ETXD3/IC1/INT1/RD8

11 AN5/C1IN+/VBUSON/CN7/RB5 43 AERXD0/ETXD2/SS3/U4RX/U1CTS/SDA1/IC2/INT2/RD9

12 AN4/C1IN-/CN6/RB4 44 ECOL/AECRSDV/SCL1/IC3/PMCS2/PMA15/INT3/RD10

13 AN3/C2IN+/CN5/RB3 45 ECRS/AEREFCLK/IC4/PMCS1/PMA14/INT4/RD11

14 AN2/C2IN-/CN4/RB2 46 OC1/INT0/RD0

15 PGEC1/AN1/VREF-/CVREF-/CN3/RB1 47 SOSCI/CN1/RC13

16 PGED1/AN0/VREF+/CVREF+/PMA6/CN2/RB0 48 SOSCO/T1CK/CN0/RC14

17 PGEC2/AN6/OCFA/RB6 49 EMDIO/AEMDIO/SCK3/U4TX/U1RTS/OC2/RD1

18 PGED2/AN7/RB7 50 SDA3/SDI3/U1RX/OC3/RD2

19 AVDD 51 SCL3/SDO3/U1TX/OC4/RD3

20 AVSS 52 OC5/IC5/PMWR/CN13/RD4

21 AN8/C2TX(2)/SS4/U5RX/U2CTS/C1OUT/RB8 53 PMRD/CN14/RD5

22 AN9/C2OUT/PMA7/RB9 54 AETXEN/ETXERR/CN15/RD6

23 TMS/AN10/CVREFOUT/PMA13/RB10 55 ETXCLK/AERXERR/CN16/RD7

24 TDO/AN11/PMA12/RB11 56 VCAP

25 VSS 57 VDD

26 VDD 58 C1RX/AETXD1/ERXD3/RF0

27 TCK/AN12/PMA11/RB12 59 C1TX/AETXD0/ERXD2/RF1

28 TDI/AN13/PMA10/RB13 60 ERXD1/PMD0/RE0

29 AN14/C2RX(2)/SCK4/U5TX/U2RTS/PMALH/PMA1/RB14 61 ERXD0/PMD1/RE1

30 AN15/EMDC/AEMDC/OCFB/PMALL/PMA0/CN12/RB15 62 ERXDV/ECRSDV/PMD2/RE2

31 AC1TX/SDA5/SDI4/U2RX/PMA9/CN17/RF4 63 ERXCLK/EREFCLKPMD3/RE3

32 AC1RX/SCL5/SDO4/U2TX/PMA8/CN18/RF5 64 ERXERR/PMD4/RE4

Note 1: Shaded pins are 5V tolerant.
2: This pin is not available on PIC32MX765F128H devices.
3: The metal plane at the bottom of the QFN device is not connected to any pins and is recommended to be connected to VSS externally.

64 1

QFN(3)
1

64

TQFP

64-PIN QFN(3) AND TQFP (TOP VIEW)

PIC32MX775F256H
PIC32MX775F512H
PIC32MX795F512H

PIC32MX764F128H
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PIC32MX5XX/6XX/7XX
RD0 46 72 D9 B39 I/O ST PORTD is a bidirectional I/O port

RD1 49 76 A11 A52 I/O ST

RD2 50 77 A10 B42 I/O ST

RD3 51 78 B9 A53 I/O ST

RD4 52 81 C8 B44 I/O ST

RD5 53 82 B8 A55 I/O ST

RD6 54 83 D7 B45 I/O ST

RD7 55 84 C7 A56 I/O ST

RD8 42 68 E9 B37 I/O ST

RD9 43 69 E10 A45 I/O ST

RD10 44 70 D11 B38 I/O ST

RD11 45 71 C11 A46 I/O ST

RD12 — 79 A9 B43 I/O ST

RD13 — 80 D8 A54 I/O ST

RD14 — 47 L9 B26 I/O ST

RD15 — 48 K9 A31 I/O ST

RE0 60 93 A4 B52 I/O ST PORTE is a bidirectional I/O port

RE1 61 94 B4 A64 I/O ST

RE2 62 98 B3 A66 I/O ST

RE3 63 99 A2 B56 I/O ST

RE4 64 100 A1 A67 I/O ST

RE5 1 3 D3 B2 I/O ST

RE6 2 4 C1 A4 I/O ST

RE7 3 5 D2 B3 I/O ST

RE8 — 18 G1 A11 I/O ST

RE9 — 19 G2 B10 I/O ST

RF0 58 87 B6 B49 I/O ST PORTF is a bidirectional I/O port

RF1 59 88 A6 A60 I/O ST

RF2 — 52 K11 A36 I/O ST

RF3 33 51 K10 A35 I/O ST

RF4 31 49 L10 B27 I/O ST

RF5 32 50 L11 A32 I/O ST

RF8 — 53 J10 B29 I/O ST

RF12 — 40 K6 A27 I/O ST

RF13 — 39 L6 B22 I/O ST

TABLE 1-1: PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name

Pin Number(1)

Pin
Type

Buffer
Type

Description64-Pin
QFN/TQFP

100-Pin
TQFP

121-Pin
TFBGA

124-pin 
VTLA

Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input                      
TTL = TTL input buffer

Note 1: Pin numbers are only provided for reference. See the “Device Pin Tables” section for device pin 
availability.

2: See 25.0 “Ethernet Controller” for more information.
 2009-2016 Microchip Technology Inc. DS60001156J-page 29



PIC32MX5XX/6XX/7XX
REGISTER 5-1: NVMCON: PROGRAMMING CONTROL REGISTER

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

23:16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

15:8
R/W-0, HC R/W-0 R-0, HS R-0, HS R-0, HSC U-0 U-0 U-0

WR WREN WRERR(1) LVDERR(1) LVDSTAT(1) — — —

7:0
U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0

— — — — NVMOP<3:0>

Legend: U = Unimplemented bit, read as ‘0’ HSC = Set and Cleared by hardware
R = Readable bit W = Writable bit HS = Set by hardware HC = Cleared by hardware

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

bit 31-16 Unimplemented: Read as ‘0’
bit 15 WR: Write Control bit

This bit is writable when WREN = 1 and the unlock sequence is followed.

1 = Initiate a Flash operation. Hardware clears this bit when the operation completes
0 = Flash operation complete or inactive

bit 14 WREN: Write Enable bit
1 = Enable writes to WR bit and enables LVD circuit
0 = Disable writes to WR bit and disables LVD circuit

Note: This is the only bit in this register that is reset by a device Reset.
bit 13 WRERR: Write Error bit(1)

This bit is read-only and is automatically set by hardware.

1 = Program or erase sequence did not complete successfully
0 = Program or erase sequence completed normally

bit 12 LVDERR: Low-Voltage Detect Error bit (LVD circuit must be enabled)(1)

This bit is read-only and is automatically set by hardware.

1 = Low-voltage detected (possible data corruption, if WRERR is set)
0 = Voltage level is acceptable for programming

bit 11 LVDSTAT: Low-Voltage Detect Status bit (LVD circuit must be enabled)(1)

This bit is read-only and is automatically set, and cleared, by hardware.

1 = Low-voltage event is active
0 = Low-voltage event is not active

bit 10-4 Unimplemented: Read as ‘0’

bit 3-0 NVMOP<3:0>: NVM Operation bits
These bits are writable when WREN = 0.

1111 = Reserved
•
•
•

0111 = Reserved
0110 = No operation
0101 = Program Flash (PFM) erase operation: erases PFM if all pages are not write-protected
0100 = Page erase operation: erases page selected by NVMADDR if it is not write-protected
0011 = Row program operation: programs row selected by NVMADDR if it is not write-protected
0010 = No operation
0001 = Word program operation: programs word selected by NVMADDR if it is not write-protected
0000 = No operation

Note 1: This bit is cleared by setting NVMOP == 0000b, and initiating a Flash operation (i.e., WR).
 2009-2016 Microchip Technology Inc. DS60001156J-page 65



PIC32MX5XX/6XX/7XX
bit 12-10 IP01<2:0>: Interrupt Priority bits

111 = Interrupt priority is 7
•
•
•

010 = Interrupt priority is 2
001 = Interrupt priority is 1
000 = Interrupt is disabled

bit 9-8 IS01<1:0>: Interrupt Sub-priority bits

11 = Interrupt sub-priority is 3
10 = Interrupt sub-priority is 2
01 = Interrupt sub-priority is 1
00 = Interrupt sub-priority is 0

bit 7-5 Unimplemented: Read as ‘0’

bit 4-2 IP00<2:0>: Interrupt Priority bits

111 = Interrupt priority is 7
•
•
•

010 = Interrupt priority is 2
001 = Interrupt priority is 1
000 = Interrupt is disabled

bit 1-0 IS00<1:0>: Interrupt Sub-priority bits

11 = Interrupt sub-priority is 3
10 = Interrupt sub-priority is 2
01 = Interrupt sub-priority is 1
00 = Interrupt sub-priority is 0

REGISTER 7-6: IPCx: INTERRUPT PRIORITY CONTROL REGISTER (CONTINUED)

Note: This register represents a generic definition of the IPCx register. Refer to Table 7-1 for the exact bit
definitions.
 2009-2016 Microchip Technology Inc. DS60001156J-page 93



PIC32MX5XX/6XX/7XX
bit 18-16 PLLMULT<2:0>: Phase-Locked Loop (PLL) Multiplier bits

111 = Clock is multiplied by 24
110 = Clock is multiplied by 21
101 = Clock is multiplied by 20
100 = Clock is multiplied by 19
011 = Clock is multiplied by 18
010 = Clock is multiplied by 17
001 = Clock is multiplied by 16
000 = Clock is multiplied by 15

bit 15 Unimplemented: Read as ‘0’

bit 14-12 COSC<2:0>: Current Oscillator Selection bits

111 = Internal Fast RC (FRC) Oscillator divided by OSCCON<FRCDIV> bits
110 = Internal Fast RC (FRC) Oscillator divided by 16
101 = Internal Low-Power RC (LPRC) Oscillator
100 = Secondary Oscillator (SOSC)
011 = Primary Oscillator (POSC) with PLL module (XTPLL, HSPLL or ECPLL)
010 = Primary Oscillator (POSC) (XT, HS or EC)
001 = Internal Fast RC Oscillator with PLL module via Postscaler (FRCPLL)
000 = Internal Fast RC (FRC) Oscillator

bit 11 Unimplemented: Read as ‘0’

bit 10-8 NOSC<2:0>: New Oscillator Selection bits 

111 = Internal Fast RC Oscillator (FRC) divided by OSCCON<FRCDIV> bits
110 = Internal Fast RC Oscillator (FRC) divided by 16
101 = Internal Low-Power RC (LPRC) Oscillator
100 = Secondary Oscillator (SOSC)
011 = Primary Oscillator with PLL module (XTPLL, HSPLL or ECPLL)
010 = Primary Oscillator (XT, HS or EC)
001 = Internal Fast Internal RC Oscillator with PLL module via Postscaler (FRCPLL)
000 = Internal Fast Internal RC Oscillator (FRC)

On Reset, these bits are set to the value of the FNOSC Configuration bits (DEVCFG1<2:0>).

bit 7 CLKLOCK: Clock Selection Lock Enable bit 

If clock switching and monitoring is disabled (FCKSM<1:0> = 1x):
1 = Clock and PLL selections are locked
0 = Clock and PLL selections are not locked and may be modified

If clock switching and monitoring is enabled (FCKSM<1:0> = 0x):
Clock and PLL selections are never locked and may be modified.

bit 6 ULOCK: USB PLL Lock Status bit

1 = Indicates that the USB PLL module is in lock or USB PLL module start-up timer is satisfied
0 = Indicates that the USB PLL module is out of lock or USB PLL module start-up timer is in progress or

USB PLL is disabled

bit 5 SLOCK: PLL Lock Status bit 

1 = PLL module is in lock or PLL module start-up timer is satisfied
0 = PLL module is out of lock, PLL start-up timer is running or PLL is disabled

bit 4 SLPEN: Sleep Mode Enable bit 

1 = Device will enter Sleep mode when a WAIT instruction is executed
0 = Device will enter Idle mode when a WAIT instruction is executed

bit 3 CF: Clock Fail Detect bit 

1 = FSCM has detected a clock failure
0 = No clock failure has been detected

REGISTER 8-1: OSCCON: OSCILLATOR CONTROL REGISTER (CONTINUED)

Note: Writes to this register require an unlock sequence. Refer to Section 6. “Oscillator” (DS60001112) in the
“PIC32 Family Reference Manual” for details.
DS60001156J-page 98  2009-2016 Microchip Technology Inc.
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REGISTER 11-2: U1OTGIE: USB OTG INTERRUPT ENABLE REGISTER

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

23:16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

15:8
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

7:0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0

IDIE T1MSECIE LSTATEIE ACTVIE SESVDIE SESENDIE — VBUSVDIE

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 31-8 Unimplemented: Read as ‘0’

bit 7 IDIE: ID Interrupt Enable bit

1 = ID interrupt enabled
0 = ID interrupt disabled

bit 6 T1MSECIE: 1 Millisecond Timer Interrupt Enable bit

1 = 1 millisecond timer interrupt enabled
0 = 1 millisecond timer interrupt disabled

bit 5 LSTATEIE: Line State Interrupt Enable bit

1 = Line state interrupt enabled
0 = Line state interrupt disabled

bit 4 ACTVIE: Bus ACTIVITY Interrupt Enable bit

1 = ACTIVITY interrupt enabled
0 = ACTIVITY interrupt disabled

bit 3 SESVDIE: Session Valid Interrupt Enable bit

1 = Session valid interrupt enabled
0 = Session valid interrupt disabled

bit 2 SESENDIE: B-Session End Interrupt Enable bit

1 = B-session end interrupt enabled
0 = B-session end interrupt disabled

bit 1 Unimplemented: Read as ‘0’

bit 0 VBUSVDIE: A-VBUS Valid Interrupt Enable bit

1 = A-VBUS valid interrupt enabled
0 = A-VBUS valid interrupt disabled
 2009-2016 Microchip Technology Inc. DS60001156J-page 139



PIC32MX5XX/6XX/7XX
12.1 Parallel I/O (PIO) Ports

All port pins have three registers (TRIS, LAT and
PORT) that are directly associated with their operation.

TRIS is a Data Direction or Tri-State Control register
that determines whether a digital pin is an input or an
output. Setting a TRISx register bit = 1, configures the
corresponding I/O pin as an input; setting a TRISx
register bit = 0, configures the corresponding I/O pin as
an output. All port I/O pins are defined as inputs after a
device Reset. Certain I/O pins are shared with analog
peripherals and default to analog inputs after a device
Reset. 

PORT is a register used to read the current state of the
signal applied to the port I/O pins. Writing to a PORTx
register performs a write to the port’s latch, LATx
register, latching the data to the port’s I/O pins. 

LAT is a register used to write data to the port I/O pins.
The LATx Latch register holds the data written to either
the LATx or PORTx registers. Reading the LATx Latch
register reads the last value written to the
corresponding PORT or Latch register.

Not all port I/O pins are implemented on some devices,
therefore, the corresponding PORTx, LATx and TRISx
register bits will read as zeros. 

12.1.1 CLR, SET AND INV REGISTERS

Every I/O module register has a corresponding Clear
(CLR), Set (SET) and Invert (INV) register designed to
provide fast atomic bit manipulations. As the name of
the register implies, a value written to a SET, CLR or
INV register effectively performs the implied operation,
but only on the corresponding base register and only
bits specified as ‘1’ are modified. Bits specified as ‘0’
are not modified.

Reading SET, CLR and INV registers returns undefined
values. To see the affects of a write operation to a SET,
CLR or INV register, the base register must be read.

12.1.2 DIGITAL INPUTS

Pins are configured as digital inputs by setting the
corresponding TRIS register bits = 1. When configured
as inputs, they are either TTL buffers or Schmitt
Triggers. Several digital pins share functionality with
analog inputs and default to the analog inputs at POR.
Setting the corresponding bit in the AD1PCFG
register = 1 enables the pin as a digital pin.

The maximum input voltage allowed on the input pins
is the same as the maximum VIH specification. Refer to
Section 32.0 “Electrical Characteristics” for VIH

specification details.

12.1.3 ANALOG INPUTS

Certain pins can be configured as analog inputs used
by the ADC and comparator modules. Setting the
corresponding bits in the AD1PCFG register = 0
enables the pin as an analog input pin and must have
the corresponding TRIS bit set = 1 (input). If the TRIS
bit is cleared = 0 (output), the digital output level (VOH

or VOL) will be converted. Any time a port I/O pin is
configured as analog, its digital input is disabled and
the corresponding PORTx register bit will read ‘0’. The
AD1PCFG register has a default value of 0x0000;
therefore, all pins that share ANx functions are analog
(not digital) by default.

12.1.4 DIGITAL OUTPUTS

Pins are configured as digital outputs by setting the
corresponding TRIS register bits = 0. When configured
as digital outputs, these pins are CMOS drivers or can
be configured as open-drain outputs by setting the
corresponding bits in the Open-Drain Configuration
(ODCx) register. 

The open-drain feature allows generation of outputs
higher than VDD (e.g., 5V) on any desired 5V tolerant
pins by using external pull-up resistors. The maximum
open-drain voltage allowed is the same as the
maximum VIH specification.

See the “Device Pin Tables” section for the available
pins and their functionality.

12.1.5 ANALOG OUTPUTS

Certain pins can be configured as analog outputs, such
as the CVREF output voltage used by the comparator
module. Configuring the comparator reference module
to provide this output will present the analog output
voltage on the pin, independent of the TRIS register
setting for the corresponding pin.

12.1.6 INPUT CHANGE NOTIFICATION

The input change notification function of the I/O ports
(CNx) allows devices to generate interrupt requests in
response to change-of-state on selected pin.

Each CNx pin also has a weak pull-up, which acts as a
current source connected to the pin. The pull-ups are
enabled by setting the corresponding bit in the CNPUE
register.

Note: Using a PORTxINV register to toggle a bit
is recommended because the operation is
performed in hardware atomically, using
fewer instructions, as compared to the
traditional read-modify-write method, as
follows:

PORTC ^ = 0x0001;

Note: Analog levels on any pin that is defined as
a digital input (including the ANx pins)
may cause the input buffer to consume
current that exceeds the device
specifications.
DS60001156J-page 158  2009-2016 Microchip Technology Inc.
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28H, PIC32MX575F256H, 
2MX675F512H, PIC32MX695F512H, 

A
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ts

20/4 19/3 18/2 17/1 16/0

— — — — — 0000

ISE4 TRISE3 TRISE2 TRISE1 TRISE0 00FF

— — — — — 0000

RE4 RE3 RE2 RE1 RE0 xxxx

— — — — — 0000

ATE4 LATE3 LATE2 LATE1 LATE0 xxxx

— — — — — 0000

DCE4 ODCE3 ODCE2 ODCE1 ODCE0 0000

e Section 12.1.1 “CLR, SET and INV Registers” for more 

28L, PIC32MX575F256L, 
2MX675F512L, PIC32MX695F512L, 
EVICES
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s

0/4 19/3 18/2 17/1 16/0

— — — — — 0000

ISE4 TRISE3 TRISE2 TRISE1 TRISE0 03FF

— — — — — 0000

RE4 RE3 RE2 RE1 RE0 xxxx

— — — — — 0000

ATE4 LATE3 LATE2 LATE1 LATE0 xxxx

— — — — — 0000

DCE4 ODCE3 ODCE2 ODCE1 ODCE0 0000

e Section 12.1.1 “CLR, SET and INV Registers” for more 
TABLE 12-7: PORTE REGISTER MAP FOR PIC32MX534F064H, PIC32MX564F064H, PIC32MX564F1
PIC32MX575F512H, PIC32MX664F064H, PIC32MX664F128H, PIC32MX675F256H, PIC3
PIC32MX775F256H, PIC32MX775F512H AND PIC32MX795F512H DEVICES
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Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

6100 TRISE
31:16 — — — — — — — — — — —

15:0 — — — — — — — — TRISE7 TRISE6 TRISE5 TR

6110 PORTE
31:16 — — — — — — — — — — —

15:0 — — — — — — — — RE7 RE6 RE5

6120 LATE
31:16 — — — — — — — — — — —

15:0 — — — — — — — — LATE7 LATE6 LATE5 L

6130 ODCE
31:16 — — — — — — — — — — —

15:0 — — — — — — — — ODCE7 0DCE6 ODCE5 O

Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. Se
information.

TABLE 12-8: PORTE REGISTER MAP FOR PIC32MX534F064L, PIC32MX564F064L, PIC32MX564F1
PIC32MX575F512L, PIC32MX664F064L, PIC32MX664F128L, PIC32MX675F256L, PIC3
PIC32MX764F128L, PIC32MX775F256L, PIC32MX775F512L AND PIC32MX795F512L D
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Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 2

6100 TRISE
31:16 — — — — — — — — — — —

15:0 — — — — — — TRISE9 TRISE8 TRISE7 TRISE6 TRISE5 TR

6110 PORTE
31:16 — — — — — — — — — — —

15:0 — — — — — — RE9 RE8 RE7 RE6 RE5

6120 LATE
31:16 — — — — — — — — — — —

15:0 — — — — — — LATE9 LATE8 LATE7 LATE6 LATE5 L

6130 ODCE
31:16 — — — — — — — — — — —

15:0 — — — — — — ODCE9 ODCE8 ODCE7 0DCE6 ODCE5 O

Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. Se
information.
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19/3 18/2 17/1 16/0

— — — — 0000

T32 — TCS(2) — 0000

— — — — 0000

0000

— — — — 0000

FFFF

— — — — 0000

— — TCS(2) — 0000

— — — — 0000

0000

— — — — 0000

FFFF

— — — — 0000

T32 — TCS(2) — 0000

— — — — 0000

0000

— — — — 0000

FFFF

— — — — 0000

— — TCS(2) — 0000

— — — — 0000

0000

— — — — 0000

FFFF

L

N tion 12.1.1 “CLR, SET and INV Registers” for more 
4.2 Control Registers

ABLE 14-1: TIMER2 THROUGH TIMER5 REGISTER MAP
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Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4

0800 T2CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0810 TMR2
31:16 — — — — — — — — — — — —

15:0 TMR2<15:0>

0820 PR2
31:16 — — — — — — — — — — — —

15:0 PR2<15:0>

0A00 T3CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0A10 TMR3
31:16 — — — — — — — — — — — —

15:0 TMR3<15:0>

0A20 PR3
31:16 — — — — — — — — — — — —

15:0 PR3<15:0>

0C00 T4CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0C10 TMR4
31:16 — — — — — — — — — — — —

15:0 TMR4<15:0>

0C20 PR4
31:16 — — — — — — — — — — — —

15:0 PR4<15:0>

0E00 T5CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0E10 TMR5
31:16 — — — — — — — — — — — —

15:0 TMR5<15:0>

0E20 PR5
31:16 — — — — — — — — — — — —

15:0 PR5<15:0>

egend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

ote 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Sec
information.

2: These bits are not available on 64-pin devices.



PIC32MX5XX/6XX/7XX
REGISTER 18-2: SPIxSTAT: SPI STATUS REGISTER

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
U-0 U-0 U-0 R-0 R-0 R-0 R-0 R-0

— — — RXBUFELM<4:0>

23:16
U-0 U-0 U-0 R-0 R-0 R-0 R-0 R-0

— — — TXBUFELM<4:0>

15:8
U-0 U-0 U-0 U-0 R-0 U-0 U-0 R-0

— — — — SPIBUSY — — SPITUR

7:0
R-0 R/W-0 R-0 U-0 R-1 U-0 R-0 R-0

SRMT SPIROV SPIRBE — SPITBE — SPITBF SPIRBF

Legend: C = Clearable bit HS = Set in hardware

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 31-29 Unimplemented: Read as ‘0’

bit 28-24 RXBUFELM<4:0>: Receive Buffer Element Count bits (only valid when ENHBUF = 1)

bit 23-21 Unimplemented: Read as ‘0’

bit 20-16 TXBUFELM<4:0>: Transmit Buffer Element Count bits (only valid when ENHBUF = 1)

bit 15-12 Unimplemented: Read as ‘0’

bit 11 SPIBUSY: SPI Activity Status bit

1 = SPI peripheral is currently busy with some transactions
0 = SPI peripheral is currently idle

bit 10-9 Unimplemented: Read as ‘0’

bit 8 SPITUR: Transmit Under Run bit

1 = Transmit buffer has encountered an underrun condition

0 = Transmit buffer has no underrun condition

This bit is only valid in Framed Sync mode; the underrun condition must be cleared by disabling/re-enabling
the module.

bit 7 SRMT: Shift Register Empty bit (only valid when ENHBUF = 1)

1 = When SPI module shift register is empty

0 = When SPI module shift register is not empty

bit 6 SPIROV: Receive Overflow Flag bit
1 = A new data is completely received and discarded. The user software has not read the previous data in

the SPIxBUF register.
0 = No overflow has occurred

This bit is set in hardware; can only be cleared (= 0) in software.

bit 5 SPIRBE: RX FIFO Empty bit (only valid when ENHBUF = 1)
1 = RX FIFO is empty (CRPTR = SWPTR)
0 = RX FIFO is not empty (CRPTR SWPTR)

bit 4 Unimplemented: Read as ‘0’

bit 3 SPITBE: SPI Transmit Buffer Empty Status bit

1 = Transmit buffer, SPIxTXB is empty
0 = Transmit buffer, SPIxTXB is not empty

Automatically set in hardware when SPI transfers data from SPIxTXB to SPIxSR.

Automatically cleared in hardware when SPIxBUF is written to, loading SPIxTXB.

bit 2 Unimplemented: Read as ‘0’
 2009-2016 Microchip Technology Inc. DS60001156J-page 193
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95F512H, PIC32MX775F256L, 

A
ll 
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20/4 19/3 18/2 17/1 16/0

CANCAP — — — — 0480

DNCNT<4:0> 0000

— — SEG2PH<2:0> 0000

BRP<5:0> 0000

— MODIE CTMRIE RBIE TBIE 0000

— MODIF CTMRIF RBIF TBIF 0000

— — — — — 0000

ICODE<6:0> 0040

TXBP RXBP TXWARN RXWARN EWARN 0000

RERRCNT<7:0> 0000

FIFOIP20 FIFOIP19 FIFOIP18 FIFOIP17 FIFOIP16 0000

FIFOIP4 FIFOIP3 FIFOIP2 FIFOIP1 FIFOIP0 0000

RXOVF20 RXOVF19 RXOVF18 RXOVF17 RXOVF16 0000

RXOVF4 RXOVF3 RXOVF2 RXOVF1 RXOVF0 0000

0000

0000

-— MIDE — EID<17:16> xxxx

xxxx

-— MIDE — EID<17:16> xxxx

xxxx

-— MIDE — EID<17:16> xxxx

xxxx

-— MIDE — EID<17:16> xxxx

xxxx

FSEL2<4:0> 0000

FSEL0<4:0> 0000

FSEL6<4:0> 0000

FSEL4<4:0> 0000

FSEL10<4:0> 0000

FSEL8<4:0> 0000

FSEL14<4:0> 0000

FSEL12<4:0> 0000

e Section 12.1.1 “CLR, SET and INV Registers” for more 
TABLE 24-2: CAN2 REGISTER SUMMARY FOR PIC32MX775F256H, PIC32MX775F512H, PIC32MX7
PIC32MX775F512L AND PIC32MX795F512L DEVICES
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Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

C000 C2CON
31:16 — — — — ABAT REQOP<2:0> OPMOD<2:0>

15:0 ON — SIDLE — CANBUSY — — — — — —

C010 C2CFG
31:16 — — — — — — — — — WAKFIL —

15:0 SEG2PHTS SAM SEG1PH<2:0> PRSEG<2:0> SJW<1:0>

C020 C2INT
31:16 IVRIE WAKIE CERRIE SERRIE RBOVIE — — — — — —

15:0 IVRIF WAKIF CERRIF SERRIF RBOVIF — — — — — —

C030 C2VEC
31:16 — — — — — — — — — — —

15:0 — — — FILHIT<4:0> —

C040 C2TREC
31:16 — — — — — — — — — — TXBO

15:0 TERRCNT<7:0>

C050 C2FSTAT
31:16 FIFOIP31 FIFOIP30 FIFOIP29 FIFOIP28 FIFOIP27 FIFOIP26 FIFOIP25 FIFOIP24 FIFOIP23 FIFOIP22 FIFOIP21

15:0 FIFOIP15 FIFOIP14 FIFOIP13 FIFOIP12 FIFOIP11 FIFOIP10 FIFOIP9 FIFOIP8 FIFOIP7 FIFOIP6 FIFOIP5

C060 C2RXOVF
31:16 RXOVF31 RXOVF30 RXOVF29 RXOVF28 RXOVF27 RXOVF26 RXOVF25 RXOVF24 RXOVF23 RXOVF22 RXOVF21

15:0 RXOVF15 RXOVF14 RXOVF13 RXOVF12 RXOVF11 RXOVF10 RXOVF9 RXOVF8 RXOVF7 RXOVF6 RXOVF5

C070 C2TMR
31:16 CANTS<15:0>

15:0 CANTSPRE<15:0>

C080 C2RXM0
31:16 SID<10:0>

15:0 EID<15:0>

C0A0 C2RXM1
31:16 SID<10:0>

15:0 EID<15:0>

C0B0 C2RXM2
31:16 SID<10:0>

15:0 EID<15:0>

C0B0 C2RXM3
31:16 SID<10:0>

15:0 EID<15:0>

C0C0 C2FLTCON0
31:16 FLTEN3 MSEL3<1:0> FSEL3<4:0> FLTEN2 MSEL2<1:0>

15:0 FLTEN1 MSEL1<1:0> FSEL1<4:0> FLTEN0 MSEL0<1:0>

C0D0 C2FLTCON1
31:16 FLTEN7 MSEL7<1:0> FSEL7<4:0> FLTEN6 MSEL6<1:0>

15:0 FLTEN5 MSEL5<1:0> FSEL5<4:0> FLTEN4 MSEL4<1:0>

C0E0 C2FLTCON2
31:16 FLTEN11 MSEL11<1:0> FSEL11<4:0> FLTEN10 MSEL10<1:0>

15:0 FLTEN9 MSEL9<1:0> FSEL9<4:0> FLTEN8 MSEL8<1:0>

C0F0 C2FLTCON3
31:16 FLTEN15 MSEL15<1:0> FSEL15<4:0> FLTEN14 MSEL14<1:0>

15:0 FLTEN13 MSEL13<1:0> FSEL13<4:0> FLTEN12 MSEL12<1:0>

Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. Se

information.



PIC32MX5XX/6XX/7XX
REGISTER 25-25: EMAC1IPGT: ETHERNET CONTROLLER MAC BACK-TO-BACK INTERPACKET 
GAP REGISTER

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

23:16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

15:8
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

7:0
U-0 R/W-0 R/W-0 R/W-1 R/W-0 R/W-0 R/W-1 R/W-0

— B2BIPKTGP<6:0>

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 31-7 Unimplemented: Read as ‘0’

bit 6-0 B2BIPKTGP<6:0>: Back-to-Back Interpacket Gap bits

This is a programmable field representing the nibble time offset of the minimum possible period between
the end of any transmitted packet, to the beginning of the next. In Full-Duplex mode, the register value
should be the desired period in nibble times minus 3. In Half-Duplex mode, the register value should be the
desired period in nibble times minus 6. In Full-Duplex the recommended setting is 0x15 (21d), which rep-
resents the minimum IPG of 0.96 µs (in 100 Mbps) or 9.6 µs (in 10 Mbps). In Half-Duplex mode, the rec-
ommended setting is 0x12 (18d), which also represents the minimum IPG of 0.96 µs (in 100 Mbps) or 9.6
µs (in 10 Mbps).

Note: Both 16-bit and 32-bit accesses are allowed to these registers (including the SET, CLR and INV registers). 
8-bit accesses are not allowed and are ignored by the hardware.
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PIC32MX5XX/6XX/7XX
 

REGISTER 25-28: EMAC1MAXF: ETHERNET CONTROLLER MAC MAXIMUM FRAME LENGTH 
REGISTER

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

23:16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

15:8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-0 R/W-1

MACMAXF<15:8>(1)

7:0
R/W-1 R/W-1 R/W-1 R/W-0 R/W-1 R/W-1 R/W-1 R/W-0

MACMAXF<7:0>(1)

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 31-16 Unimplemented: Read as ‘0’

bit 15-0 MACMAXF<15:0>: Maximum Frame Length bits(1)

These bits reset to 0x05EE, which represents a maximum receive frame of 1518 octets. An untagged
maximum size Ethernet frame is 1518 octets. A tagged frame adds four octets for a total of 1522 octets. If
a shorter/longer maximum length restriction is desired, program this 16-bit field.

Note 1: If a proprietary header is allowed, this bit should be adjusted accordingly. For example, if 4-byte headers 
are prepended to frames, MACMAXF could be set to 1527 octets. This would allow the maximum VLAN 
tagged frame plus the 4-byte header.

Note: Both 16-bit and 32-bit accesses are allowed to these registers (including the SET, CLR and INV registers). 
8-bit accesses are not allowed and are ignored by the hardware.
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PIC32MX5XX/6XX/7XX
 

REGISTER 25-32: EMAC1MCMD: ETHERNET CONTROLLER MAC MII MANAGEMENT COMMAND 
REGISTER

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

23:16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

15:8
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

7:0
U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0

— — — — — — SCAN READ

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 31-2 Unimplemented: Read as ‘0’

bit 1 SCAN: MII Management Scan Mode bit

1 = The MII Management module will perform read cycles continuously (for example, useful for monitoring
the Link Fail)

0 = Normal Operation

bit 0 READ: MII Management Read Command bit
1 = The MII Management module will perform a single read cycle. The read data is returned in the

EMAC1MRDD register
0 = The MII Management module will perform a write cycle. The write data is taken from the EMAC1MWTD

register

Note: Both 16-bit and 32-bit accesses are allowed to these registers (including the SET, CLR and INV registers). 
8-bit accesses are not allowed and are ignored by the hardware.
DS60001156J-page 316  2009-2016 Microchip Technology Inc.



PIC32MX5XX/6XX/7XX
NOTES:
DS60001156J-page 346  2009-2016 Microchip Technology Inc.



PIC32MX5XX/6XX/7XX
TABLE 32-4: DC TEMPERATURE AND VOLTAGE SPECIFICATIONS

DC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial

-40°C  TA  +105°C for V-Temp

Param. 
No. 

Symbol Characteristics Min. Typical Max. Units Conditions

Operating Voltage

DC10 VDD Supply Voltage 2.3 — 3.6 V —

DC12 VDR RAM Data Retention Voltage(1) 1.75 — — V —

DC16 VPOR VDD Start Voltage to Ensure 
Internal Power-on Reset Signal

1.75 — 2.1 V —

DC17 SVDD VDD Rise Rate to Ensure 
Internal Power-on Reset Signal

0.00005 — 0.115 V/s —

Note 1: This is the limit to which VDD can be lowered without losing RAM data.

2: Overall functional device operation at VBORMIN < VDD < VDDMIN is tested, but not characterized. All device 
Analog modules, such as ADC, etc., will function, but with degraded performance below VDDMIN. Refer to 
parameter BO10 in Table 32-10 for BOR values.
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PIC32MX5XX/6XX/7XX
FIGURE 32-14: I2Cx BUS START/STOP BITS TIMING CHARACTERISTICS (MASTER MODE)   

FIGURE 32-15: I2Cx BUS DATA TIMING CHARACTERISTICS (MASTER MODE)   
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Note: Refer to Figure 32-1 for load conditions.
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PIC32MX5XX/6XX/7XX
APPENDIX A: MIGRATING FROM PIC32MX3XX/4XX TO PIC32MX5XX/6XX/7XX 
DEVICES

This appendix provides an overview of considerations
for migrating from PIC32MX3XX/4XX devices to the
PIC32MX5XX/6XX/7XX family of devices. The code
developed for the PIC32MX3XX/4XX devices can be
ported to the PIC32MX5XX/6XX/7XX devices after
making the appropriate changes outlined below.

A.1 DMA 

PIC32MX5XX/6XX/7XX devices do not support
stopping DMA transfers in Idle mode.

A.2 Interrupts

PIC32MX5XX/6XX/7XX devices have persistent
interrupts for some of the peripheral modules. This
means that the interrupt condition for these peripherals
must be cleared before the interrupt flag can be
cleared. 

For example, to clear a UART receive interrupt, the
user application must first read the UART Receive
register to clear the interrupt condition and then clear
the associated UxIF flag to clear the pending UART
interrupt. In other words, the UxIF flag cannot be
cleared by software until the UART Receive register is
read.

Table A-1 outlines the peripherals and associated
interrupts that are implemented differently on
PIC32MX5XX/6XX/7XX versus PIC32MX3XX/4XX
devices. 

In addition, on the SPI module, the IRQ numbers for the
receive done interrupts were changed from 25 to 24
and the transfer done interrupts were changed from 24
to 25.

TABLE A-1: PIC32MX3XX/4XX VERSUS PIC32MX5XX/6XX/7XX INTERRUPT IMPLEMENTATION 
DIFFERENCES

Module Interrupt Implementation

Input Capture To clear an interrupt source, read the Buffer Result (ICxBUF) register to obtain the number of 
capture results in the buffer that are below the interrupt threshold (specified by ICI<1:0> bits).

SPI Receive and transmit interrupts are controlled by the SRXISEL<1:0> and STXISEL<1:0> bits, 
respectively. To clear an interrupt source, data must be written to, or read from, the SPIxBUF 
register to obtain the number of data to receive/transmit below the level specified by the 
SRXISEL<1:0> and STXISEL<1:0> bits.

UART TX interrupt will be generated as soon as the UART module is enabled.
Receive and transmit interrupts are controlled by the URXISEL<1:0> and UTXISEL<1:0> bits, 
respectively. To clear an interrupt source, data must be read from, or written to, the UxRXREG or 
UxTXREG registers to obtain the number of data to receive/transmit below the level specified by 
the URXISEL<1:0> and UTXISEL<1:0> bits.

ADC All samples must be read from the result registers (ADC1BUFx) to clear the interrupt source.

PMP To clear an interrupt source, read the Parallel Master Port Data Input/Output (PMDIN/PMDOUT) 
register.
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PIC32MX5XX/6XX/7XX
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PICkit 3 In-Circuit Debugger/Programmer ........................ 349
Pinout I/O Descriptions (table) ............................................ 26
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and On-Chip Voltage Regulator ................................ 343
Power-Saving Features..................................................... 331

CPU Halted Methods ................................................ 331
Operation .................................................................. 331
with CPU Running..................................................... 331

Prefetch Cache ................................................................. 101
Program Flash Memory

Wait State Characteristics......................................... 363

R
Real-Time Clock and Calendar (RTCC)............................ 221
Register Maps ............................................................. 55–283
Registers

AD1CHS (ADC Input Select) .................................... 239
AD1CON1 (ADC Control 1) ...................................... 235
AD1CON2 (ADC Control 2) ...................................... 237
AD1CON3 (ADC Control 3) ...................................... 238
AD1CSSL (ADC Input Scan Select) ......................... 240
ALRMDATE (Alarm Date Value) ............................... 230
ALRMTIME (Alarm Time Value) ............................... 229
BMXBOOTSZ (Boot Flash (IFM) Size) ....................... 61
BMXCON (Bus Matrix Configuration) ......................... 56
BMXDKPBA (Data RAM Kernel Program 

Base Address) .................................................... 57
BMXDRMSZ (Data RAM Size) ................................... 60
BMXDUDBA (Data RAM User Data Base Address) ... 58
BMXDUPBA (Data RAM User Program 

Base Address) .................................................... 59
BMXPFMSZ (Program Flash (PFM) Size) .................. 61
BMXPUPBA (Program Flash (PFM) User Program 

Base Address) .................................................... 60
CHEACC (Cache Access) ........................................ 104
CHECON (Cache Control) ........................................ 103
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