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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 Active

Core Processor MIPS32® M4K™

Core Size 32-Bit Single-Core

Speed 80MHz

Connectivity CANbus, Ethernet, I²C, SPI, UART/USART, USB OTG

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

Number of I/O 85

Program Memory Size 256KB (256K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 64K x 8

Voltage - Supply (Vcc/Vdd) 2.3V ~ 3.6V

Data Converters A/D 16x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 105°C (TA)

Mounting Type Surface Mount

Package / Case 100-TQFP
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PIC32MX5XX/6XX/7XX
71 EMDC/AEMDC/IC4/PMCS1/PMA14/RD11 86 VDD

72 SDO1/OC1/INT0/RD0 87 C1RX/ETXD1/PMD11/RF0

73 SOSCI/CN1/RC13 88 C1TX/ETXD0/PMD10/RF1

74 SOSCO/T1CK/CN0/RC14 89 C2TX(1)/ETXERR/PMD9/RG1

75 VSS 90 C2RX(1)/PMD8/RG0

76 OC2/RD1 91 TRCLK/RA6

77 OC3/RD2 92 TRD3/RA7

78 OC4/RD3 93 PMD0/RE0

79 ETXD2/IC5/PMD12/RD12 94 PMD1/RE1

80 ETXD3/PMD13/CN19/RD13 95 TRD2/RG14

81 OC5/PMWR/CN13/RD4 96 TRD1/RG12

82 PMRD/CN14/RD5 97 TRD0/RG13

83 ETXEN/PMD14/CN15/RD6 98 PMD2/RE2

84 ETXCLK/PMD15/CN16/RD7 99 PMD3/RE3

85 VCAP/VDDCORE 100 PMD4/RE4

TABLE 9: PIN NAMES FOR 100-PIN USB, ETHERNET, AND CAN DEVICES (CONTINUED)

Pin # Full Pin Name Pin # Full Pin Name

Note 1: This pin is not available on PIC32MX764F128L devices.
2: Shaded pins are 5V tolerant.

100-PIN TQFP (TOP VIEW)

PIC32MX775F256L
PIC32MX775F512L
PIC32MX795F512L

PIC32MX764F128L

1
100
 2009-2016 Microchip Technology Inc. DS60001156J-page 13



PIC32MX5XX/6XX/7XX
TABLE 13: PIN NAMES FOR 124-PIN USB, ETHERNET, AND CAN DEVICES

Package 
Bump #

Full Pin Name
Package 
Bump #

Full Pin Name

A1 No Connect (NC) A38 D-/RG3

A2 AERXERR/RG15 A39 SCL2/RA2

A3 VSS A40 TDI/RA4

A4 PMD6/RE6 A41 VDD

A5 T2CK/RC1 A42 OSC2/CLKO/RC15

A6 T4CK/AC2RX(1)/RC3 A43 VSS

A7 ECOL/SCK2/U6TX/U3RTS/PMA5/CN8/RG6 A44 AETXEN/SDA1/INT4/RA15

A8 ERXDV/AERXDV/ECRSDV/AECRSDV/SCL4/SDO2/U3TX/PMA3/CN10/RG8 A45 SS1/IC2/RD9

A9 ERXCLK/AERXCLK/EREFCLK/AEREFCLK/SS2/U6RX/U3CTS/PMA2/CN11/RG9 A46 EMDC/AEMDC/IC4/PMCS1/PMA14/RD11

A10 VDD A47 SOSCI/CN1/RC13

A11 AERXD0/INT1/RE8 A48 VDD

A12 AN5/C1IN+/VBUSON/CN7/RB5 A49 No Connect (NC)

A13 AN3/C2IN+/CN5/RB3 A50 No Connect (NC)

A14 VDD A51 No Connect (NC)

A15 PGEC1/AN1/CN3/RB1 A52 OC2/RD1

A16 No Connect (NC) A53 OC4/RD3

A17 No Connect (NC) A54 ETXD3/PMD13/CN19/RD13

A18 No Connect (NC) A55 PMRD/CN14/RD5

A19 No Connect (NC) A56 ETXCLK/PMD15/CN16/RD7

A20 PGEC2/AN6/OCFA/RB6 A57 No Connect (NC)

A21 VREF-/CVREF-/AERXD2/PMA7/RA9 A58 No Connect (NC)

A22 AVDD A59 VDD

A23 AN8/C1OUT/RB8 A60 C1TX/ETXD0/PMD10/RF1

A24 AN10/CVREFOUT/PMA13/RB10 A61 C2RX(1)/PMD8/RG0

A25 VSS A62 TRD3/RA7

A26 TCK/RA1 A63 VSS

A27 AC1RX(1)/SS4/U5RX/U2CTS/RF12 A64 PMD1/RE1

A28 AN13/ERXD1/AECOL/PMA10/RB13 A65 TRD1/RG12

A29 AN15/ERXD3/AETXD2/OCFB/PMALL/PMA0/CN12/RB15 A66 PMD2/RE2

A30 VDD A67 PMD4/RE4

A31 AETXD1/SCK3/U4TX/U1RTS/CN21/RD15 A68 No Connect (NC)

A32 SCL5/SDO4/U2TX/PMA8/CN18/RF5 B1 VDD

A33 No Connect (NC) B2 PMD5/RE5

A34 No Connect (NC) B3 PMD7/RE7

A35 USBID/RF3 B4 T3CK/AC2TX(1)/RC2

A36 SDA3/SDI3/U1RX/RF2 B5 T5CK/SDI1/RC4

A37 VBUS B6 ECRS/SDA4/SDI2/U3RX/PMA4/CN9/RG7

B7 MCLR B32 SDA2/RA3

Note 1: This pin is only available on PIC32MX795F512L devices.
2: Shaded package bumps are 5V tolerant.
3: It is recommended that the user connect the printed circuit board (PCB) ground to the conductive thermal pad on the bottom of the 

package. And to not run non-Vss PCB traces under the conductive thermal pad on the same side of the PCB layout.

A1

A68

A17
B29B13

B41B1

A34

A51
B56

124-PIN VTLA (BOTTOM VIEW)(2,3)

Polarity Indicator

PIC32MX675F512L
PIC32MX695F512L
PIC32MX795F512L

Conductive
Thermal Pad
DS60001156J-page 20  2009-2016 Microchip Technology Inc.



PIC32MX5XX/6XX/7XX
NOTES:
DS60001156J-page 36  2009-2016 Microchip Technology Inc.
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9/3 18/2 17/1 16/0

RRICD BMXERRDMA BMXERRDS BMXERRIS 001F

— BMXARB<2:0> 0041

— — — — 0000

0000

— — — — 0000

0000

— — — — 0000

0000

xxxx

xxxx

BMXPUPBA<19:16> 0000

0000

xxxx

xxxx

0000

3000

L

N .1 “CLR, SET and INV Registers” for more information.
.2 Control Registers

egister 4-1 through Register 4-8 are used for setting the RAM and Flash memory partitions for data and code.

ABLE 4-2: BUS MATRIX 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 1

2000 BMXCON(1)
31:16 — — — — — BMXCHEDMA — — — — — BMXERRIXI BMXE

15:0 — — — — — — — — — BMXWSDRM — —

2010 BMXDKPBA(1)
31:16 — — — — — — — — — — — —

15:0 BMXDKPBA<15:0>

2020 BMXDUDBA(1)
31:16 — — — — — — — — — — — —

15:0 BMXDUDBA<15:0>

2030 BMXDUPBA(1)
31:16 — — — — — — — — — — — —

15:0 BMXDUPBA<15:0>

2040 BMXDRMSZ
31:16

BMXDRMSZ<31:0>
15:0

2050 BMXPUPBA(1)
31:16 — — — — — — — — — — — —

15:0 BMXPUPBA<15:0>

2060 BMXPFMSZ
31:16

BMXPFMSZ<31:0>
15:0

2070 BMXBOOTSZ
31:16

BMXBOOTSZ<31:0>
15:0

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

ote 1: This register has corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.1
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5.1 Control Registers

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

— — — — — 0000

— NVMOP<3:0> 0000

0000

0000

0000

0000

0000

0000

0000

0000

.1.1 “CLR, SET and INV Registers” for more information.
 

TABLE 5-1: FLASH CONTROLLER REGISTER MAP
V
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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

F400 NVMCON(1) 31:16 — — — — — — — — — — —

15:0 WR WREN WRERR LVDERR LVDSTAT — — — — — —

F410 NVMKEY
31:16

NVMKEY<31:0>
15:0

F420 NVMADDR(1) 31:16
NVMADDR<31:0>

15:0

F430 NVMDATA
31:16

NVMDATA<31:0>
15:0

F440
NVMSRC

ADDR
31:16

NVMSRCADDR<31:0>
15:0

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

Note 1: This register has corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12



PIC32MX5XX/6XX/7XX
REGISTER 6-2: RSWRST: SOFTWARE RESET 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 U-0 W-0, HC

— — — — — — — SWRST(1)

Legend: HC = Cleared by 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 31-1 Unimplemented: Read as ‘0’

bit 0 SWRST: Software Reset Trigger bit(1)

1 = Enable software Reset event
0 = No effect

Note 1: The system unlock sequence must be performed before the SWRST bit can be written. Refer to Section 
6. “Oscillator” (DS60001112) in the “PIC32 Family Reference Manual” for details.
DS60001156J-page 72  2009-2016 Microchip Technology Inc.



PIC32MX5XX/6XX/7XX
8.0 OSCILLATOR 
CONFIGURATION

The Oscillator module has the following features:

• A total of four external and internal oscillator 
options as clock sources

• On-chip PLL with user-selectable input divider, 
multiplier and output divider to boost operating 
frequency on select internal and external 
oscillator sources

• On-chip user-selectable divisor postscaler on 
select oscillator sources

• Software-controllable switching between 
various clock sources

• A Fail-Safe Clock Monitor (FSCM) that detects 
clock failure and permits safe application recovery 
or shutdown

• Dedicated On-Chip PLL for USB peripheral

Figure 8-1shows the Oscillator module block diagram.

FIGURE 8-1: OSCILLATOR BLOCK DIAGRAM 

Note: This data sheet summarizes the features
of the PIC32MX5XX/6XX/7XX family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 6. “Oscillator”
(DS60001112) in the “PIC32 Family Ref-
erence Manual”, which is available from
the Microchip web site (www.micro-
chip.com/PIC32).

Timer1, RTCC

Clock Control Logic

Fail-Safe
Clock

Monitor

FSCM INT

FSCM Event

COSC<2:0>
NOSC<2:0>

OSWENFSCMEN<1:0>

PLL

Secondary Oscillator (SOSC)

SOSCEN and FSOSCEN

SOSCO

SOSCI

XTPLL, HSPLL,

XT, HS, EC

CPU and Select Peripherals

Peripherals

FRCDIV<2:0>

WDT, PWRT

8 MHz typical FRC

31.25 kHz typical

FRC
Oscillator

LPRC
Oscillator

SOSC

LPRC

FRCDIV

ECPLL, FRCPLL

TUN<5:0> div 16

Postscaler

FPLLIDIV<2:0> PBDIV<1:0>

FRC/16

Postscaler

PLL MultiplierCOSC<2:0>

FIN
div x div y

PLL Output Divider
PLLODIV<2:0>

PLL Input Divider

div x

32.768 kHz

PLLMULT<2:0>

PBCLK

UFIN 4 MHz

PLL x24
USB Clock (48 MHz)

div 2

UPLLEN

UFRCEN
div x

UPLLIDIV<2:0>

UFIN

4 MHz  FIN  5 MHz

USB PLL

SYSCLK

Primary Oscillator

C1(3)

C2(3)

XTAL

RS(1)
Enable

OSC2(4)

OSC1

RF(2)

To Internal
Logic

(POSC)

RP(1)

Notes: 1. A series resistor, RS, may be required for AT strip cut crystals or eliminate 
clipping. Alternately, to increase oscillator circuit gain, add a parallel 
resistor, RP, with a value of 1 M

2. The internal feedback resistor, RF, is typically in the range of 2 to 10 M
3. Refer to the “PIC32 Family Reference Manual” Section 6. “Oscillator 

Configuration” (DS60001112) for help determining the best oscillator 
components.

4. PBCLK out is available on the OSC2 pin in certain clock modes.

(001 = FRC,
 011 = POSC)

COSC<2:0>
 2009-2016 Microchip Technology Inc. DS60001156J-page 95
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PIC32MX5XX/6XX/7XX
10.0 DIRECT MEMORY ACCESS 
(DMA) CONTROLLER

The Direct Memory Access (DMA) controller is a bus
master module useful for data transfers between
different devices without CPU intervention. The source
and destination of a DMA transfer can be any of the
memory mapped modules existent in the PIC32 (such
as SPI, UART, PMP, etc.) or memory itself.

Following are some of the key features of the DMA
controller module:

• Four identical channels, each featuring:
- Auto-increment source and destination address 

registers
- Source and destination pointers
- Memory to memory and memory to 

peripheral transfers

• Automatic word-size detection:
- Transfer granularity, down to byte level
- Bytes need not be word-aligned at source and 

destination
• Fixed priority channel arbitration
• Flexible DMA channel operating modes:

- Manual (software) or automatic (interrupt) DMA 
requests

- One-Shot or Auto-Repeat Block Transfer modes
- Channel-to-channel chaining

• Flexible DMA requests:
- A DMA request can be selected from any of the 

peripheral interrupt sources
- Each channel can select any (appropriate) 

observable interrupt as its DMA request source
- A DMA transfer abort can be selected from any of 

the peripheral interrupt sources
- Pattern (data) match transfer termination

• Multiple DMA channel status interrupts:
- DMA channel block transfer complete
- Source empty or half empty
- Destination full or half full
- DMA transfer aborted due to an external event
- Invalid DMA address generated

• DMA debug support features:
- Most recent address accessed by a DMA channel
- Most recent DMA channel to transfer data

• CRC Generation module:
- CRC module can be assigned to any of the 

available channels
- CRC module is highly configurable

FIGURE 10-1: DMA BLOCK DIAGRAM

Note: This data sheet summarizes the features
of the PIC32MX5XX/6XX/7XX family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 31. “Direct Mem-
ory Access (DMA) Controller”
(DS60001117) in the “PIC32 Family Ref-
erence Manual”, which is available from
the Microchip web site
(www.microchip.com/PIC32).

Address Decoder Channel 0 Control

Channel 1 Control

Channel ‘n’ ControlGlobal Control
(DMACON)

Bus Interface

Channel Priority
Arbitration

SEL

SEL

Y

I0

I1

I2

In

System IRQINT Controller

Device Bus + Bus Arbitration

Peripheral Bus
 2009-2016 Microchip Technology Inc. DS60001156J-page 111
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10.1 Control Registers

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

— — — — — 0000

— — — — — 0000

— — — — — 0000

— RDWR DMACH<2:0>(2) 0000

0000

0000

.1 “CLR, SET and INV Registers” for more information.
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20/4 19/3 18/2 17/1 16/0

— — — — — 0000

— — CRCCH<2:0> 0000

0000

0000

0000

0000

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

TABLE 10-1: DMA GLOBAL 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

3000 DMACON(1) 31:16 — — — — — — — — — — —

15:0 ON — — SUSPEND DMABUSY — — — — — —

3010 DMASTAT
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

3020 DMAADDR
31:16

DMAADDR<31:0>
15:0

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

Note 1: This register has corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.1
2: DMACH<3> bit is not available on PIC32MX534/564/664/764 devices.

TABLE 10-2: DMA CRC REGISTER MAP(1)
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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

3030 DCRCCON
31:16 — — BYTO<1:0> WBO — — BITO — — —

15:0 — — — PLEN<4:0> CRCEN CRCAPP CRCTYP

3040 DCRCDATA
31:16

DCRCDATA<31:0>
15:0

3050 DCRCXOR
31:16

DCRCXOR<31:0>
15:0

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
bit 6 CRCAPP: CRC Append Mode bit(1)

1 = The DMA transfers data from the source into the CRC but not to the destination. When a block transfer
completes the DMA writes the calculated CRC value to the location given by CHxDSA

0 = The DMA transfers data from the source through the CRC obeying WBO as it writes the data to the
destination

bit 5 CRCTYP: CRC Type Selection bit

1 = The CRC module will calculate an IP header checksum
0 = The CRC module will calculate a LFSR CRC

bit 4-3 Unimplemented: Read as ‘0’

bit 2-0 CRCCH<2:0>: CRC Channel Select bits

111 = CRC is assigned to Channel 7
110 = CRC is assigned to Channel 6
101 = CRC is assigned to Channel 5
100 = CRC is assigned to Channel 4
011 = CRC is assigned to Channel 3
010 = CRC is assigned to Channel 2
001 = CRC is assigned to Channel 1
000 = CRC is assigned to Channel 0

REGISTER 10-4: DCRCCON: DMA CRC CONTROL REGISTER  (CONTINUED)

Note 1: When WBO = 1, unaligned transfers are not supported and the CRCAPP bit cannot be set.
DS60001156J-page 122  2009-2016 Microchip Technology Inc.
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19/3 18/2 17/1 16/0

— — — — 0000

SESVDIF SESENDIF — VBUSVDIF 0000

— — — — 0000

SESVDIE SESENDIE — VBUSVDIE 0000

— — — — 0000

SESVD SESEND — VBUSVD 0000

— — — — 0000

N VBUSON OTGEN VBUSCHG VBUSDIS 0000

— — — — 0000

USBBUSY — USUSPEND USBPWR 0000

— — — — 0000

TRNIF SOFIF UERRIF
URSTIF 0000

DETACHIF 0000

— — — — 0000

TRNIE SOFIE UERRIE
URSTIE 0000

DETACHIE 0000

— — — — 0000

DFN8EF CRC16EF
CRC5EF

PIDEF
0000

EOFEF 0000

— — — — 0000

DFN8EE CRC16EE
CRC5EE

PIDEE
0000

EOFEE 0000

— — — — 0000

DIR PPBI — — 0000

— — — — 0000

HOSTEN RESUME PPBRST
USBEN 0000

SOFEN 0000

— — — — 0000

EVADDR<6:0> 0000

— — — — 0000

1> — 0000

L
N ively. See Section 12.1.1 “CLR, SET and INV Registers” for 
1.1 Control Registers

ABLE 11-1: USB 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

5040 U1OTGIR(2) 31:16 — — — — — — — — — — — —

15:0 — — — — — — — — IDIF T1MSECIF LSTATEIF ACTVIF

5050 U1OTGIE
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — IDIE T1MSECIE LSTATEIE ACTVIE

5060 U1OTGSTAT(3) 31:16 — — — — — — — — — — — —

15:0 — — — — — — — — ID — LSTATE —

5070 U1OTGCON
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — DPPULUP DMPULUP DPPULDWN DMPULDW

5080 U1PWRC
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — UACTPND(4) — — USLPGRD

5200 U1IR(2)

31:16 — — — — — — — — — — — —

15:0 — — — — — — — — STALLIF ATTACHIF RESUMEIF IDLEIF

5210 U1IE

31:16 — — — — — — — — — — — —

15:0 — — — — — — — — STALLIE ATTACHIE RESUMEIE IDLEIE

5220 U1EIR(2)

31:16 — — — — — — — — — — — —

15:0 — — — — — — — — BTSEF BMXEF DMAEF BTOEF

5230 U1EIE

31:16 — — — — — — — — — — — —

15:0 — — — — — — — — BTSEE BMXEE DMAEE BTOEE

5240 U1STAT(3) 31:16 — — — — — — — — — — — —

15:0 — — — — — — — — ENDPT<3:0>(4)

5250 U1CON

31:16 — — — — — — — — — — — —

15:0 — — — — — — — — JSTATE(4) SE0(4) PKTDIS
USBRST

TOKBUSY

5260 U1ADDR
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — LSPDEN D

5270 U1BDTP1
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — BDTPTRL<7:

egend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
ote 1: All registers in this table (except as noted) have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC respect

more information.
2: This register does not have associated SET and INV registers.
3: This register does not have associated CLR, SET and INV registers.
4: Reset value for this bit is undefined.



PIC32MX5XX/6XX/7XX
13.0 TIMER1

This family of PIC32 devices features one synchronous/
asynchronous 16-bit timer that can operate as a free-run-
ning interval timer for various timing applications and
counting external events. This timer can also be used
with the low-power Secondary Oscillator (SOSC) for
Real-Time Clock (RTC) applications. The following
modes are supported:

• Synchronous Internal Timer

• Synchronous Internal Gated Timer

• Synchronous External Timer

• Asynchronous External Timer

13.1 Additional Supported Features

• Selectable clock prescaler

• Timer operation during Idle and Sleep mode

• Fast bit manipulation using CLR, SET and INV 
registers

• Asynchronous mode can be used with the SOSC 
to function as a Real-Time Clock (RTC)

A simplified block diagram of the Timer1 module is
illustrated in Figure 13-1.

FIGURE 13-1: TIMER1 BLOCK DIAGRAM

Note: This data sheet summarizes the features
of the PIC32MX5XX/6XX/7XX family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 14. “Timers”
(DS60001105) in the “PIC32 Family
Reference Manual”, which is available
from the Microchip web site
(www.microchip.com/PIC32).

ON (T1CON<15>)

Sync

SOSCI

SOSCO/T1CK

PR1

T1IF

Equal
16-bit Comparator

 TMR1
Reset

SOSCEN(1)

Event Flag

1

0

TSYNC (T1CON<2>)

TGATE (T1CON<7>)

TGATE (T1CON<7>)

PBCLK

1

 0

TCS (T1CON<1>)

Gate
Sync

TCKPS<1:0>

Prescaler

2

1, 8, 64, 256

x 1

1 0

0 0

Q

Q D

(T1CON<5:4>)

Note 1: The default state of the SOSCEN (OSCCON<1>) during a device Reset is controlled by the FSOSCEN bit in
Configuration Word, DEVCFG1.
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19/3 18/2 17/1 16/0

— — — — 0000

N RCEN PEN RSEN SEN 1000

— — — — 0000

S R/W RBF TBF 0000

— — — — 0000

0000

— — — — 0000

0000

— — — — 0000

0000

— — — — 0000

mit Register 0000

— — — — 0000

ive Register 0000

— — — — 0000

N RCEN PEN RSEN SEN 1000

— — — — 0000

S R/W RBF TBF 0000

— — — — 0000

0000

— — — — 0000

0000

— — — — 0000

0000

— — — — 0000

mit Register 0000

— — — — 0000

ive Register 0000

— — — — 0000

N RCEN PEN RSEN SEN 1000

— — — — 0000

S R/W RBF TBF 0000

— — — — 0000

0000

L

N ctively. See Section 12.1.1 “CLR, SET and INV Registers” 
9.1 Control Registers

ABLE 19-1: I2C1THROUGH I2C5 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

5000 I2C3CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL SCLREL STRICT A10M DISSLW SMEN GCEN STREN ACKDT ACKE

5010 I2C3STAT
31:16 — — — — — — — — — — — —

15:0 ACKSTAT TRSTAT — — — BCL GCSTAT ADD10 IWCOL I2COV D/A P

5020 I2C3ADD
31:16 — — — — — — — — — — — —

15:0 — — — — — — ADD<9:0>

5030 I2C3MSK
31:16 — — — — — — — — — — — —

15:0 — — — — — — MSK<9:0>

5040 I2C3BRG
31:16 — — — — — — — — — — — —

15:0 — — — — Baud Rate Generator Register

5050 I2C3TRN
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — Trans

5060 I2C3RCV
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — Rece

5100 I2C4CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL SCLREL STRICT A10M DISSLW SMEN GCEN STREN ACKDT ACKE

5110 I2C4STAT
31:16 — — — — — — — — — — — —

15:0 ACKSTAT TRSTAT — — — BCL GCSTAT ADD10 IWCOL I2COV D/A P

5120 I2C4ADD
31:16 — — — — — — — — — — — —

15:0 — — — — — — ADD<9:0>

5130 I2C4MSK
31:16 — — — — — — — — — — — —

15:0 — — — — — — MSK<9:0>

5140 I2C4BRG
31:16 — — — — — — — — — — — —

15:0 — — — — Baud Rate Generator Register

5150 I2C4TRN
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — Trans

5160 I2C4RCV
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — Rece

5200 I2C5CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL SCLREL STRICT A10M DISSLW SMEN GCEN STREN ACKDT ACKE

5210 I2C5STAT
31:16 — — — — — — — — — — — —

15:0 ACKSTAT TRSTAT — — — BCL GCSTAT ADD10 IWCOL I2COV D/A P

5220 I2C5ADD
31:16 — — — — — — — — — — — —

15:0 — — — — — — ADD<9:0>

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

ote 1: All registers in this table except I2CxRCV have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respe
for more information.

2: This register is not available on 64-pin devices.



PIC32MX5XX/6XX/7XX
bit 8 TRMT: Transmit Shift Register is Empty bit (read-only)
1 = Transmit shift register is empty and transmit buffer is empty (the last transmission has completed)
0 = Transmit shift register is not empty, a transmission is in progress or queued in the transmit buffer

bit 7-6 URXISEL<1:0>: Receive Interrupt Mode Selection bit
11 = Reserved
10 = Interrupt flag bit is asserted while receive buffer is 3/4 or more full (has 6 or more data characters)
01 = Interrupt flag bit is asserted while receive buffer is 1/2 or more full (has 4 or more data characters)
00 = Interrupt flag bit is asserted while receive buffer is not empty (has at least 1 data character)

bit 5 ADDEN: Address Character Detect bit (bit 8 of received data = 1)
1 = Address Detect mode is enabled. If 9-bit mode is not selected, this control bit has no effect.
0 = Address Detect mode is disabled

bit 4 RIDLE: Receiver Idle bit (read-only)
1 = Receiver is idle
0 = Data is being received

bit 3 PERR: Parity Error Status bit (read-only)
1 = Parity error has been detected for the current character
0 = Parity error has not been detected

bit 2 FERR: Framing Error Status bit (read-only)
1 = Framing error has been detected for the current character
0 = Framing error has not been detected

bit 1 OERR: Receive Buffer Overrun Error Status bit.

This bit is set in hardware and can only be cleared (= 0) in software. Clearing a previously set OERR bit
resets the receiver buffer and RSR to an empty state.

1 = Receive buffer has overflowed
0 = Receive buffer has not overflowed 

bit 0 URXDA: Receive Buffer Data Available bit (read-only)
1 = Receive buffer has data, at least one more character can be read
0 = Receive buffer is empty

REGISTER 20-2: UxSTA: UARTx STATUS AND CONTROL REGISTER (CONTINUED)
DS60001156J-page 210  2009-2016 Microchip Technology Inc.



PIC32MX5XX/6XX/7XX
FIGURE 23-2: ADC CONVERSION CLOCK PERIOD BLOCK DIAGRAM

1

0

TPB

ADC Conversion
Clock Multiplier

2, 4,..., 512

ADRC

TAD

8

ADCS<7:0>

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

— — — — 0000

M — ASAM SAMP DONE 0000

— — — — 0000

PI<3:0> BUFM ALTS 0000

— — — — 0000

CS<7:0> 0000

CH0SA<3:0> 0000

— — — — 0000

— — — — 0000

4 PCFG3 PCFG2 PCFG1 PCFG0 0000

— — — — 0000

CSSL3 CSSL2 CSSL1 CSSL0 0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

L

N LR, SET and INV Registers” for more information.
3.1 Control Registers

ABLE 23-1: ADC 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

9000 AD1CON1(1) 31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — FORM<2:0> SSRC<2:0> CLRASA

9010 AD1CON2(1) 31:16 — — — — — — — — — — — —

15:0 VCFG2 VCFG1 VCFG0 OFFCAL — CSCNA — — BUFS — SM

9020 AD1CON3(1) 31:16 — — — — — — — — — — — —

15:0 ADRC — — SAMC<4:0> AD

9040 AD1CHS(1) 31:16 CH0NB — — — CH0SB<3:0> CH0NA — — —

15:0 — — — — — — — — — — — —

9060 AD1PCFG(1) 31:16 — — — — — — — — — — — —

15:0 PCFG15 PCFG14 PCFG13 PCFG12 PCFG11 PCFG10 PCFG9 PCFG8 PCFG7 PCFG6 PCFG5 PCFG

9050 AD1CSSL(1) 31:16 — — — — — — — — — — — —

15:0 CSSL15 CSSL14 CSSL13 CSSL12 CSSL11 CSSL10 CSSL9 CSSL8 CSSL7 CSSL6 CSSL5 CSSL4

9070 ADC1BUF0
31:16

ADC Result Word 0 (ADC1BUF0<31:0>)
15:0

9080 ADC1BUF1
31:16

ADC Result Word 1 (ADC1BUF1<31:0>)
15:0

9090 ADC1BUF2
31:16

ADC Result Word 2 (ADC1BUF2<31:0>)
15:0

90A0 ADC1BUF3
31:16

ADC Result Word 3 (ADC1BUF3<31:0>)
15:0

90B0 ADC1BUF4
31:16

ADC Result Word 4 (ADC1BUF4<31:0>)
15:0

90C0 ADC1BUF5
31:16

ADC Result Word 5 (ADC1BUF5<31:0>)
15:0

90D0 ADC1BUF6
31:16

ADC Result Word 6 (ADC1BUF6<31:0>)
15:0

90E0 ADC1BUF7
31:16

ADC Result Word 7 (ADC1BUF7<31:0>)
15:0

90F0 ADC1BUF8
31:16

ADC Result Word 8 (ADC1BUF8<31:0>)
15:0

9100 ADC1BUF9
31:16

ADC Result Word 9 (ADC1BUF9<31:0>)
15:0

9110 ADC1BUFA
31:16

ADC Result Word A (ADC1BUFA<31:0>)
15:0

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

ote 1: This register has corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “C



PIC32MX5XX/6XX/7XX
bit 15 FLTEN29: Filter 29 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 14-13 MSEL29<1:0>: Filter 29 Mask Select bits

11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected

bit 12-8 FSEL29<4:0>: FIFO Selection bits

11111 = Message matching filter is stored in FIFO buffer 31

11110 = Message matching filter is stored in FIFO buffer 30
•
•
•

00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0

bit 7 FLTEN28: Filter 28 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 6-5 MSEL28<1:0>: Filter 28 Mask Select bits

11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected

bit 4-0 FSEL28<4:0>: FIFO Selection bits

11111 = Message matching filter is stored in FIFO buffer 31

11110 = Message matching filter is stored in FIFO buffer 30
•
•
•

00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0

REGISTER 24-17: CiFLTCON7: CAN FILTER CONTROL REGISTER 7 (CONTINUED)

Note: The bits in this register can only be modified if the corresponding filter enable (FLTENn) bit is ‘0’.
 2009-2016 Microchip Technology Inc. DS60001156J-page 271



PIC32MX5XX/6XX/7XX
REGISTER 25-5: ETHHT0: ETHERNET CONTROLLER HASH TABLE 0 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
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

HT<31:24>

23:16
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

HT<23:16>

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

HT<15:8>

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

HT<7:0>

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 31-0 HT<31:0>: Hash Table Bytes 0-3 bits

Note 1: This register is only used for RX operations.

2: The bits in this register may only be changed while the RXEN bit (ETHCON1<8>) = 0 or the HTEN bit 
(ETHRXFC<15>) = 0.

REGISTER 25-6: ETHHT1: ETHERNET CONTROLLER HASH TABLE 1 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
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

HT<63:56>

23:16
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

HT<55:48>

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

HT<47:40>

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

HT<39:32>

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 31-0 HT<63:32>: Hash Table Bytes 4-7 bits

Note 1: This register is only used for RX operations.

2: The bits in this register may only be changed while the RXEN bit (ETHCON1<8>) = 0 or the HTEN bit 
(ETHRXFC<15>) = 0.
DS60001156J-page 288  2009-2016 Microchip Technology Inc.
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REGISTER 25-37: EMAC1SA0: ETHERNET CONTROLLER MAC STATION ADDRESS 0 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-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P

STNADDR6<7:0>

7:0
R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P

STNADDR5<7:0>

Legend: P = Programmable 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 31-16 Unimplemented: Read as ‘0’

bit 15-8 STNADDR6<7:0>: Station Address Octet 6 bits

These bits hold the sixth transmitted octet of the station address.

bit 7-0 STNADDR5<7:0>: Station Address Octet 5 bits

These bits hold the fifth transmitted octet of the station address.

Note 1: 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.

2: This register is loaded at reset from the factory preprogrammed station address.
DS60001156J-page 320  2009-2016 Microchip Technology Inc.
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REGISTER 25-38: EMAC1SA1: ETHERNET CONTROLLER MAC STATION ADDRESS 1 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-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P

STNADDR4<7:0>

7:0
R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P

STNADDR3<7:0>

Legend: P = Programmable 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 31-16 Unimplemented: Read as ‘0’

bit 15-8 STNADDR4<7:0>: Station Address Octet 4 bits

These bits hold the fourth transmitted octet of the station address.

bit 7-0 STNADDR3<7:0>: Station Address Octet 3 bits

These bits hold the third transmitted octet of the station address.

Note 1: 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.

2: This register is loaded at reset from the factory preprogrammed station address.
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