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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"

Active

MIPS32® M4K™

32-Bit Single-Core

80MHz

CANbDus, I12C, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, POR, PWM, WDT
85

512KB (512K x 8)

FLASH

64K x 8

2.3V ~ 3.6V

A/D 16x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

100-TQFP

100-TQFP (12x12)
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PIC32MX5XX/6XX/7XX

TABLE 2: PIC32MX6XX USB AND ETHERNET FEATURES
USB and Ethernet
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PIC32MX664F064H | 64 | 64+120 | 32 | 1 | 1 |s5/5/5| 414 | 6 | 3 | 4 | 16| 2 | Yes| Yes | No EE
PIC32MX664F128H | 64 | 128+12M | 32 | 1 | 1 |55/5| 44 | 6 | 3 | 4 | 16 | 2 | Yes| Yes | No I\'jI-IF—é
PIC32MX675F256H | 64 | 256+120 | 64 | 1 | 1 |5/5/5| 84 | 6 | 3 | 4 | 16 | 2 | Yes| Yes | No ,\Té
PIC32MX675F512H | 64 |512+12®W | 64 | 1 | 1 |5/5/5| 84 | 6 | 3 | 4 | 16| 2 | Yes| Yes | No I\P/I-Ir'\;
PIC32MX695F512H | 64 |512+12® |128 | 1 | 1 |s5/5/5| 84 | 6 | 3 | 4 | 16 | 2 | Yes| Yes | No EE
) PT, PF,
PIC32MX664F064L | 100 | 64 + 12 32| 1 | 1 |555|44| 6 | 4|5 |16] 2 |Yes|Yes|Yes| oo
) PT, PF,
PIC32MX664F128L | 100 | 128 + 12 32| 1| 1 |5/55|44 | 6 | 4|5 16| 2 |Yes|Yes|Yes| .-
) PT, PF,
PIC32MX675F256L | 100 | 256 + 12 64 | 1 | 1 |5/5/5| 84| 6 | 4|5 |16 2 |Yes|Yes|Yes| .o
) PT, PF,
PIC32MX675F512L | 100 | 512 + 12 64 | 1 | 1 |5/5/5| 84| 6 | 4 |5 |16 2 |Yes|Yes|Yes| 1
) PT, PF,
PIC32MX695F512L | 100 | 512+ 12 | 128 | 1 | 1 |5/5/5| 84 | 6 | 4 | 5 |16 | 2 |Yes|Yes|Yes|

Legend: PF, PT = TQFP MR = QFN BG = TFBGA TL = VTLA®
Note 1. This device features 12 KB boot Flash memory.
2: CTS and RTS pins may not be available for all UART modules. Refer to the “Device Pin Tables” section for more
information.
3:  Some pins between the UART, SPI and 12C modules may be shared. Refer to the “Device Pin Tables” section for
more information.
4: Referto 34.0 “Packaging Information” for more information.
5:  100-pin devices other than those listed here are available in the VTLA package upon request. Please contact your local
Microchip Sales Office for details.
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PIC32MX5XX/6XX/7XX

TAB

LE 12:

PIN NAMES FOR USB, ETHERNET, AND CAN DEVICES (CONTINUED)

121-PIN TFBGA (BOTTOM VIEW)

PIC32MX764F128L
PIC32MX775F256L
PIC32MX775F512L
PIC32MX795F512L

Note: The TFBGA package skips from row “H” to row “J” and has no “I” row.
Pin # Full Pin Name Pin # Full Pin Name
J3 | PGED2/AN7/RB7 K8 | Vbb
J4 | AVbD K9 | AETXD1/SCK3/U4TX/U1RTS/CN21/RD15
J5 | AN11/ERXERR/AETXERR/PMA12/RB11 K10 | USBID/RF3
J6 | TCK/RA1 K11 | SDA3/SDI3/U1RX/RF2
J7 | AN12/ERXDO/AECRS/PMA11/RB12 L1 | PGEC2/AN6/OCFA/RB6
J8 | No Connect (NC) L2 | VREF-/CVREF-/AERXD2/PMA7/RA9
J9 | No Connect (NC) L3 | AVss
J10 | SCL3/SDO3/U1TX/RF8 L4 | AN9/C20UT/RB9
J11 | D-/RG3 L5 | AN10/CVREFOUT/PMA13/RB10
K1 | PGECL/AN1/CN3/RB1 L6 | ACLTX/SCK4/USTX/U2RTS/RF13
K2 | PGED1/ANO/CN2/RBO L7 | AN13/ERXD1/AECOL/PMA10/RB13
K3 | VREF+/CVREF+/AERXD3/PMA6/RA10 L8 | AN15/ERXD3/AETXD2/OCFB/PMALL/PMAO/CN12/RB15
K4 | AN8/C10OUT/RB8 L9 | AETXDO/SS3/U4RX/UICTS/CN20/RD14
K5 | No Connect (NC) L10 | SDA5/SDI4/U2RX/PMA9/CN17/RF4
K6 | ACIRX/SS4/USRX/U2CTS/RF12 L11 | SCL5/SDO4/U2TX/PMA8/CN18/RF5
K7 | AN14/ERXD2/AETXD3/PMALH/PMAL/RB14
Note 1:  This pin is not available on PIC32MX764F128L devices.

2: Shaded pins are 5V tolerant.

© 2009-2016 Microchip Technology Inc.

DS60001156J-page 19



PIC32MX5XX/6XX/7XX

4.0 MEMORY ORGANIZATION

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. For
detailed information, refer to Section 3.
“Memory Organization” (DS60001115)
in the “PIC32 Family Reference Manual”,
which is available from the Microchip

web site (www.microchip.com/PIC32).

PIC32MX5XX/6XX/7XX microcontrollers provide 4 GB
of unified virtual memory address space. All memory
regions, including program, data memory, SFRs and
Configuration registers, reside in this address space at
their respective unique addresses. The program and
data memories can be optionally partitioned into user
and kernel memories. In addition, the data memory can
be made executable, allowing PIC32MX5XX/6XX/7XX
devices to execute from data memory.

Key features include:
» 32-bit native data width

e Separate User (KUSEG) and Kernel (KSEGO0/
KSEG1) mode address space

 Flexible program Flash memory partitioning

* Flexible data RAM partitioning for data and
program space

» Separate boot Flash memory for protected code

* Robust bus exception handling to intercept
runaway code

« Simple memory mapping with Fixed Mapping
Translation (FMT) unit

» Cacheable (KSEGO0) and non-cacheable (KSEG1)
address regions

4.1 Memory Layout

PIC32MX5XX/6XXI7XX microcontrollers implement
two address schemes: virtual and physical. All
hardware resources, such as program memory, data
memory and peripherals, are located at their respective
physical addresses. Virtual addresses are exclusively
used by the CPU to fetch and execute instructions as
well as access peripherals. Physical addresses are
used by bus master peripherals, such as DMA and the
Flash controller, that access memory independently of
the CPU.

The memory maps for the PIC32MX5XX/6XX/7XX
devices are illustrated in Figure 4-1 through Figure 4-6.
Table 4-1 provides memory map information for the
Special Function Registers (SFRs).

© 2009-2016 Microchip Technology Inc.
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NOTES:
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TABLE 7-3: INTERRUPT REGISTER MAP FOR PIC32MX664F064H, PIC32MX664F128H, PIC32MX675F256H, PIC32MX675F512H AND
PIC32MX695F512H DEVICES
% . _ . Bits "
3H & 2 8
<B| 2 | & &
gé es = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 =
S
1000 | mrcon 1BE8] = = = = = = = = = = = = = = = SS0 0000
15:0 = = = MVEC = TPC<2:0> — = = INT4EP | INT3EP | INT2EP | INT1EP | INTOEP | 0000
31:16| — = = = = = = = = = = = = = = = 0000
1010 |[INTSTAT®)
15:0 = = = = = SRIPL<2:0> = = VEC<5:0> 0000
31:16 0000
1020 | IPTMR IPTMR<31:0>
15:0 0000
UITXIF | UIRXIF | UIEIF
1030 | 1psp  |3U16| 12CIMIF | 12CISIF | I2C1BIF | SPISTXIF | SPISRXIF | SPISEIF = = = OCS5IF IC5IF T5IF INT4IF | OC4IF ICAIF T4IF | 0000
12C3MIF | 12C3SIF | 12C3BIF
15:0 | INT3IF | OC3IF IC3IF T3IF INT2IF | ocaIF IC2IF T2IF INTLIF | OC1IF IC1IF T1IF INTOIF CS1IF CSOIF CTIF | 0000
31:16| IC3EIF | IC2EIF | ICIEIF ETHIF = = USBIF FCEIF |DMA7IF® | DMA6IFD | DMASIF® | DMA4IF® | DMA3IF | DMA2IF | DMALIF | DMAOIF | 0000
U2TXIF | U2RXIF | U2EIF | U3TXIF | USRXIF | USEIF
1040 | IFSL 15 | RTcoIF | FsomiE = = = SPI4TXIF | SPI4RXIF | SPIEIF | SPI2TXIF | SPI2RXIF | SPI2EIF | CMP2IF | CMP1IF | PMPIF AD1IF CNIF | 0000
12C5MIF | 12C5SIF | 12C5BIF | I12CAMIF | 12C4SIF | 12C4BIF
1050 | psp [BL18] — = = = = = = = = = = = = = 0000
15:0 = = = = USTXIF | USRXIF | USEIF | UBTXIF | U6RXIF | UBEIF | UATXIF | U4RXIF | U4EIF | PMPEIF | IC5EIF | IC4EIF | 0000
UITXIE | UIRXIE | UIEIE
1060 | 1Eco  |3116| 12CIMIE | 12CISIE | 12CIBIE | SPISTXIE | SPI3RXIE | SPISEIE = = = OCS5IE IC5IE T5IE INT4IE | OCA4IE IC4IE T4IE | 0000
I2C3MIE | 12C3SIE | 12C3BIE
15:0 | INT3IE | OCS3IE IC3IE T3IE INT2IE | OC2IE IC2IE T2IE INTLIEE | OCIIE IC1IE T1IE INTOIE | CS1IE CSOIE CTIE | 0000
31:16| IC3EIE | IC2EIE | ICIEIE | ETHIE — — USBIE FCEIE |DMA7IE® | DMAGIE® | DMASIE® [DMA4IE@ | DMASIE | DMAZIE | DMALIE | DMAOIE | 0000
U2TXIE | U2RXIE | U2EIE | U3TXIE | U3RXIE | USEIE
10701 1ECL 60 | RTCCIE | FsoMIE = = = SPIATXIE | SPI4RXIE | SPI4EIE | SPI2TXIE | SPI2RXIE | SPI2EIE | CMP2IE | CMP1IE | PMPIE | ADIIE CNIE | 0000
I2C5MIE | I2C5SIE | I2CSBIE | 12CAMIE | 12C4SIE | 12C4BIE
31:16| — = = = = = = = = = = = = = = = 0000
1080 1 1EC2 S = = = = USTXIE | USRXIE | USEIE | UBTXIE | USRXIE | UBEIE | UATXIE | U4RXIE | U4EIE | PMPEIE | ICSEIE | IC4EIE | 0000
1000 | pco 1BE16] = = = INTOIP<2:0> INTOIS<1:0> — — — CS1IP<2:0> CS1IS<1:0> 0000
15:0 = = = CS0IP<2:0> CS0IS<1:0> = = = CTIP<2:0> CTIS<1:0> 0000
31:16| — = = INT1IP<2:0> INT1IS<1:0> — — — OC1IP<2:0> OC11S<1:0> 0000
10801 IPCL e = = = IC1IP<2:0> IC11S<1:0> — — — T1IP<2:0> T11S<1:0> 0000
31:16| — = = INT2IP<2:0> INT2IS<1:0> = = = 0C2IP<2:0> 0C21S<1:0> 0000
1080 IPC2 s = = = IC21P<2:0> 1C21S<1:0> — — — T21P<2:0> T21S<1:0> 0000
10co| wes 1316l — = = INT3IP<2:0> INT3IS<1:0> — — — 0C3IP<2:0> 0C31S<1:0> 0000
15:0 = = = IC3IP<2:0> 1C31S<1:0> = = = T3IP<2:0> T31S<1:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: Except where noted, 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 Section 12.1.1 “CLR, SET and INV

Registers” for more information.
2: These bits are not available on PIC32MX664 devices.
3: This register does not have associated CLR, SET, and INV registers.
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8.1

Control Registers

TABLE 8-1: OSCILLATOR REGISTER MAP
@ Bits ~
0~ - ] ~
o° * o =2 2
oo 20 S @
Io | BE o o
Tg @ e g = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 16/0 o
E @ =
>
000 | osccon 31:16 — — PLLODIV<2:0> FRCDIV<2:0> — SOSCRDY — PBDIV<1:0> PLLMULT<2:0> 0000
15:0 — COSC<2:0> — NOSC<2:0> CLKLOCK| ULOCK SLOCK SLPEN CF UFRCEN | SOSCEN | OSWEN | 0000
31:16 — — — — — — — — — — — — — — — — 0000
F010 | OSCTUN
15:0 — — — — — — — — — — TUN<5:0> 0000
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. See Section 12.1.1 “CLR, SET and INV Registers” for more

information.
2: Reset values are dependent on the DEVCFGx Configuration bits and the type of Reset.
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PIC32MX5XX/6XX/7XX

REGISTER 9-2: CHEACC: CACHE ACCESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
CHEWEN — — — — — — —
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
70 u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
’ — — — — CHEIDX<3:0>
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

bit31 CHEWEN: Cache Access Enable bits
These bits apply to registers CHETAG, CHEMSK, CHEWO0, CHEW1, CHEW?2, and CHEW3.

1 = The cache line selected by CHEIDX<3:0> is writeable
0 = The cache line selected by CHEIDX<3:0> is not writeable

bit 30-4 Unimplemented: Write ‘0’; ignore read

bit 3-0 CHEIDX<3:0>: Cache Line Index bits
The value selects the cache line for reading or writing.

DS60001156J-page 104 © 2009-2016 Microchip Technology Inc.



PIC32MX5XX/6XX/7XX

REGISTER 9-4: CHEMSK: CACHE TAG MASK REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 U-0 U-0 u-0 U-0 U-0 U-0 U-0
31:24
u-0 U-0 U-0 U-0 U-0 U-0 U-0 u-0
23:16
158 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ LMASK<10:3>
0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0
' LMASK<2:0> — — — — —
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared

X = Bit is unknown

bit 31-16 Unimplemented: Write ‘0’; ignore read

bit 15-5 LMASK<10:0>: Line Mask bits
1 = Enables mask logic to force a match on the corresponding bit position in LTAG<19:0> bits
(CHETAG<23:4>) and the physical address
0 = Only writeable for values of CHEIDX<3:0> bits (CHEACC<3:0>) equal to 0XOA and 0x0B
(disables mask logic)
bit 4-0 Unimplemented: Write ‘0’; ignore read
REGISTER 9-5: CHEWO: CACHE WORD 0
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
31:24 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
' CHEWO0<31:24>
RIW- Rwx | Rwx Rwx | Rwx [ RMWx RIW-x RIW-x
23:16
CHEWO0<23:16>
58 RIW- RWx | Rwx Rwx | Rwx [ RMWx RIW-x RIW-x
' CHEWO0<15:8>
0 RIW- RWx | Rwx RWx | Rwx | Rwx RIW-x RIW-x
' CHEWO0<7:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 CHEWO0<31:0>: Word 0 of the cache line selected by CHEIDX<3:0> bits (CHEACC<3:0>)

Readable only if the device is not code-protected.

DS60001156J-page 106
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10.1 Control Registers
TABLE 10-1: DMA GLOBAL REGISTER MAP
@ Bits
o s - <] 2]
o° [} =2 [}
<g| 22 | § :
‘_g é &a z - 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 -
2> ) <
£
)| 3L:16 — — — — — — — — — — — — — — — — 0000
3000 [DMACON
15:0 ON — — SUSPEND [DMABUSY — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
3010 | DMASTAT 7)
15:0 — — — — — — — — — — — — RDWR DMACH<2:0>( 0000
31:16 0000
3020 | DMAADDR DMAADDR<31:0>
15:0 0000
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 12.1.1 “CLR, SET and INV Registers” for more information.
2: DMACH<3> bit is not available on PIC32MX534/564/664/764 devices.
TABLE 10-2: DMA CRC REGISTER MAP()
? Bits
= e @ @
= a2 g g
<8 2 € & T
Tg é & g - 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 -
2> m <
£
31:16 — — BYTO<1:0> WBO — — BITO — — — — — — = = 0000
3030 | DCRCCON
15:0 — — — PLEN<4:0> CRCEN | CRCAPP | CRCTYP — — CRCCH<2:0> 0000
31:16 0000
3040 |DCRCDATA DCRCDATA<31:0>
15:0 0000
31:16 0000
3050 | DCRCXOR DCRCXOR<31:0>
15:0 0000
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 OxC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more
information.
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PIC32MX5XX/6XX/7XX

REGISTER 11-4: U1OTGCON: USB OTG CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-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
70 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RIW-0 R/W-0
’ DPPULUP | DMPULUP | DPPULDWN | DMPULDWN | VBUSON OTGEN | VBUSCHG | VBUSDIS
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 DPPULUP: D+ Pull-Up Enable bit
1 = D+ data line pull-up resistor is enabled
0 = D+ data line pull-up resistor is disabled
bit 6 DMPULUP: D- Pull-Up Enable bit
1 = D- data line pull-up resistor is enabled
0 = D- data line pull-up resistor is disabled
bit 5 DPPULDWN: D+ Pull-Down Enable bit
1 = D+ data line pull-down resistor is enabled
0 = D+ data line pull-down resistor is disabled
bit 4 DMPULDWN: D- Pull-Down Enable bit
1 = D- data line pull-down resistor is enabled
0 = D- data line pull-down resistor is disabled
bit 3 VBUSON: VBUS Power-on bit
1 = VBus line is powered
0 = VBus line is not powered
bit 2 OTGEN: OTG Functionality Enable bit
1 = DPPULUP, DMPULUP, DPPULDWN and DMPULDWN bits are under software control
0 = DPPULUP, DMPULUP, DPPULDWN and DMPULDWN bits are under USB hardware control
bit 1 VBUSCHG: VBuUs Charge Enable bit
1 = VBus line is charged through a pull-up resistor
0 = VBus line is not charged through a resistor
bit 0 VBUSDIS: VBus Discharge Enable bit

1 = VBus line is discharged through a pull-down resistor
0 = VBus line is not discharged through a resistor

© 2009-2016 Microchip Technology Inc. DS60001156J-page 141



PIC32MX5XX/6XX/7XX

REGISTER 11-5: U1PWRC: USB POWER CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-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
70 R-0 u-0 u-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0
' UACTPND — — USLPGRD | USBBUSY — USUSPEND | USBPWR
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared X = Bit is unknown
bit 31-8 Unimplemented: Read as ‘0’
bit 7 UACTPND: USB Activity Pending bit
1 = USB bus activity has been detected; but an interrupt is pending, it has not been generated yet
0 = Aninterrupt is not pending
bit 6-5 Unimplemented: Read as ‘0’
bit 4 USLPGRD: USB Sleep Entry Guard bit
1 = Sleep entry is blocked if USB bus activity is detected or if a natification is pending
0 = USB module does not block Sleep entry
bit 3 USBBUSY: USB Module Busy bit
1 = USB module is active or disabled, but not ready to be enabled
0 = USB module is not active and is ready to be enabled
Note:  When USBPWR =0 and USBBUSY =1, status from all other registers is invalid and writes to all
USB module registers produce undefined results.
bit 2 Unimplemented: Read as ‘0’
bit 1 USUSPEND: USB Suspend Mode bit
1 = USB module is placed in Suspend mode
(The 48 MHz USB clock will be gated off. The transceiver is placed in a low-power state.)
0 = USB module operates normally
bit 0 USBPWR: USB Operation Enable bit

1 = USB module is turned on

0 = USB module is disabled
(Outputs held inactive, device pins not used by USB, analog features are shut down to reduce power
consumption.)
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REGISTER 11-9: UIEIE: USB ERROR INTERRUPT ENABLE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-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-0 R/W-0 R/W-0

7:0 CRC5EE®
BTSEE BMXEE DMAEE BTOEE | DFNSEE | CRCIGEE —

PIDEE

Legend:
R = Readable hit 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 BTSEE: Bit Stuff Error Interrupt Enable bit

1 = BTSEF interrupt is enabled
0 = BTSEF interrupt is disabled

bit 6 BMXEE: Bus Matrix Error Interrupt Enable bit

1 = BMXEF interrupt is enabled
0 = BMXEF interrupt is disabled

bit 5 DMAEE: DMA Error Interrupt Enable bit

1 = DMAEEF interrupt is enabled
0 = DMAEF interrupt is disabled

bit 4 BTOEE: Bus Turnaround Time-out Error Interrupt Enable bit

1 = BTOEF interrupt is enabled
0 = BTOEF interrupt is disabled

bit 3 DFNS8EE: Data Field Size Error Interrupt Enable bit

1 = DFNB8EF interrupt is enabled
0 = DFNB8EF interrupt is disabled

bit 2 CRCI16EE: CRC16 Failure Interrupt Enable bit

1 = CRC16EF interrupt is enabled
0 = CRCL16EF interrupt is disabled

bit 1 CRCS5EE: CRC5 Host Error Interrupt Enable bit(1)

1 = CRCS5EF interrupt is enabled
0 = CRCS5EF interrupt is disabled

EOFEE: EOF Error Interrupt Enable bit(®

1 = EOF interrupt is enabled
0 = EOF interrupt is disabled

bit 0 PIDEE: PID Check Failure Interrupt Enable bit

1 = PIDEF interrupt is enabled
0 = PIDEF interrupt is disabled

Note 1. Device mode.
2. Host mode.

Note: For an interrupt to propagate USBIF, the UERRIE bit (U1IE<1>) must be set. I
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REGISTER 23-3:

AD1CON3: ADC CONTROL REGISTER 3

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

‘0’ = Bitis cleared

U = Unimplemented bit, read as ‘0’

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
31:24 — — — — — — — —
U-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
23:16 — — — — — — — —
158 R/W-0 U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' ADRC — — SAMC<4:0>()
0 RIW-0 RW-0 RIW-0 Rwo | Rwo | RrRwo | Rw RIW-0
' ADCS<7:0>()
Legend:

X = Bit is unknown

bit 31-16
bit 15

bit 14-13
bit 12-8

bit 7-0

Note 1:
2:

Unimplemented: Read as ‘0’
ADRC: ADC Conversion Clock Source bit

1 = Clock derived from FRC
0 = Clock derived from Peripheral Bus Clock (PBCLK)

Unimplemented: Read as ‘0’

SAMC<4:0>: Auto-Sample Time bits(?)
11111 =31 TAD

00001 =1 TAD

00000 =0 TAD (Not allowed)
ADCS<7:0>: ADC Conversion Clock Select bits®
11111111 =TPB* 2 « (ADCS<7:0> + 1) =512 « TPB = TAD

00000001 =TPB *» 2 * (ADCS<7:0> + 1) =4+ TPB = TAD
00000000 =TPB * 2 * (ADCS<7:0> + 1) =2+ TPB = TAD

This bit is only used if the SSRC<2:0> bits (AD1CON1<7:5>) = 111.
This bit is not used if the ADRC bit (AD1CON3<15>) = 1.
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REGISTER 23-5:

AD1CSSL: ADC INPUT SCAN SELECT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
158 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ CSSL15 CSSL14 CSSL13 CSSL12 CSSL11 CSSL10 CSSL9 CSSL8
70 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' CSSL7 CSSL6 CSSL5 CSSL4 CSSL3 CSSL2 CSSL1 CSSLo
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 CSSL<15:0>: ADC Input Pin Scan Selection bits(®)

Note 1:

1 = Select ANXx for input scan
0 = Skip ANXx for input scan

CSSL = ANXx, where ‘X’ = 0-15.

DS60001156J-page 240

© 2009-2016 Microchip Technology Inc.




PIC32MX5XX/6XX/7XX

REGISTER 24-3:  CiINT: CAN INTERRUPT REGISTER (CONTINUED)

bit 14

bit 13

bit 12

bit 11

bit 10-4
bit 3

bit 2

bit 1

bit O

Note 1:

WAKIF: CAN Bus Activity Wake-up Interrupt Flag bit
1 = A bus wake-up activity interrupt has occurred
0 = A bus wake-up activity interrupt has not occurred

CERRIF: CAN Bus Error Interrupt Flag bit

1 = A CAN bus error has occurred

0 = A CAN bus error has not occurred

SERRIF: System Error Interrupt Flag bit

1 = A system error occurred (typically an illegal address was presented to the system bus)
0 = A system error has not occurred

RBOVIF: Receive Buffer Overflow Interrupt Flag bit

1 = A receive buffer overflow has occurred

0 = A receive buffer overflow has not occurred

Unimplemented: Read as ‘0’

MODIF: CAN Mode Change Interrupt Flag bit

1 = A CAN module mode change has occurred (OPMOD<2:0> has changed to reflect REQOP)
0 = A CAN module mode change has not occurred

CTMRIF: CAN Timer Overflow Interrupt Flag bit

1 = A CAN timer (CANTMR) overflow has occurred

0 = A CAN timer (CANTMR) overflow has not occurred

RBIF: Receive Buffer Interrupt Flag bit

1 = A receive buffer interrupt is pending

0 = A receive buffer interrupt is not pending

TBIF: Transmit Buffer Interrupt Flag bit

1 = A transmit buffer interrupt is pending
0 = A transmit buffer interrupt is not pending

This bit can only be cleared by turning the CAN module Off and On by clearing or setting the ON bit
(CiCON<15>).
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25.1 Control Registers

TABLE 25-5: ETHERNET CONTROLLER REGISTER SUMMARY FOR PIC32MX664F064H, PIC32MX664F128H, PIC32MX664F064L,
PIC32MX664F128L, PIC32MX675F256H, PIC32MX675F512H, PIC32MX695F512H, PIC32MX775F256H, PIC32MX775F512H,
PIC32MX795F512H, PIC32MX695F512L, PIC32MX675F256L, PIC32MX675F512L, PIC32MX764F128H, PIC32MX764F128L,
PIC32MX775F256L, PIC32MX775F512L AND PIC32MX795F512L DEVICES

@ Bits
®~ o ] %]

- ¥ [ =2} 2

S ool ‘J,'\'EJ % 7}

ID| oE @ ¢

Tg o &-’ g = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 171 16/0 —

2> () <

£

31:16 PTV<15:0> 0000
9000 | ETHCON1

15:0 ON — SIDL — — — TXRTS RXEN AUTOFC — — MANFC — — — BUFCDEC {0000

31:16 = = = = = = = = = = = = = = = = 0000
9010 | ETHCON2

15:0 — — — — — RXBUFSZ<6:0> — — — — 0000

31:16 TXSTADDR<31:16> 0000
9020 | ETHTXST

150 TXSTADDR<15:2> | — [ — loooo

31:16 RXSTADDR<31:16> 0000
9030 | ETHRXST

150 RXSTADDR<15:2> | — [ — oooo

31:16 0000
9040 | ETHHTO HT<31:0>

15:0 0000

31:16 0000
9050 | ETHHT1 HT<63:32>

15:0 0000

31:16 0000
9060 | ETHPMMO PMM<31:0>

15:0 0000

31:16 0000
9070 | ETHPMM1 PMM<63:32>

15:0 0000
9080 | ETHPMCS [oEtel = | -1 - T - 7T -1T -1T =T T =1 = - - | - 1 = 1 = 1T — Toooo

15:0 PMCS<15:0> 0000
RN I £ = = =) =S I = =S = = = =S = = =S = I

15:0 PMO<15:0> 0000

3116]  — — — — = | =1 =1 = — — — — — — — —  |oooo
90A0 | ETHRXFC ) ) CRC CRC RUNT NOT

15:0 HTEN MPEN — NOTPM PMMODE<3:0> ERREN OKEN ERREN RUNTEN UCEN MEEN MCEN BCEN 0000

31:16 — — — — — — — — RXFWM<7:0> 0000
90B0 | ETHRXWM

15:0 — — — — — — — — RXEWM<7:0> 0000

31:16 — — — — — — — — — = — = - — - — 0000
90CO | ETHIEN 150 X RX EW Fw RX PK RX X X RX RX 0000

' - BUSEIE BUSEIE B - B MARKIE MARKIE DONEIE | TPENDIE ACTIE B DONEIE | ABORTIE | BUFNAIE | OVFLWIE

31:16 = = = = = = = = = = = = = = = = 0000
90D0 | ETHIRQ

15:0 — TXBUSE RXBUSE — — — EWMARK | FWMARK | RXDONE | PKTPEND RXACT — TXDONE | TXABORT | RXBUFNA | RXOVFLW (0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: All registers in this table (with the exception of ETHSTAT) have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR, SET and

INV Registers” for more information.
2: Reset values default to the factory programmed value.
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REGISTER 25-25: EMACI1IPGT: ETHERNET CONTROLLER MAC BACK-TO-BACK INTERPACKET

GAP REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 U-0 u-0 uU-0 u-0 U-0 U-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 uU-0 u-0 U-0 U-0
15:8
70 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 ps (in 100 Mbps) or 9.6 ps (in 10 Mbps). In Half-Duplex mode, the rec-
ommended setting is 0x12 (18d), which also represents the minimum IPG of 0.96 ps (in 100 Mbps) or 9.6
ps (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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REGISTER 25-39: EMAC1SA2: ETHERNET CONTROLLER MAC STATION ADDRESS 2 REGISTER

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
31:24
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16
158 R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P
' STNADDR2<7:0>
20 R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P R/W-P
' STNADDR1<7:0>
Legend: P = Programmable bit

X = Bit is unknown

bit 31-16
bit 15-8

bit 7-0

Reserved: Maintain as ‘0’; ignore read
STNADDR2<7:0>: Station Address Octet 2 bits
These bits hold the second transmitted octet of the station address.

STNADDR1<7:0>: Station Address Octet 1 bits
These bits hold the most significant (first 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.
This register is loaded at reset from the factory preprogrammed station address.
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Revision D (May 2010)

The revision includes the following updates, as

described in Table B-3:

TABLE B-3: MAJOR SECTION UPDATES

Section Name

Update Description

“High-Performance, USB, CAN
and Ethernet 32-bit Flash
Microcontrollers”

Updated the initial Flash memory range to 64K.
Updated the initial SRAM memory range to 16K.

Added the following devices (see Table 1, Table 2, Table 3 and the Pin
Diagrams):

* PIC32MX534F064H
* PIC32MX564F064H
* PIC32MX664F064H
* PIC32MX564F128H
* PIC32MX664F128H
* PIC32MX764F128H
* PIC32MX534F064L
* PIC32MX564F064L
* PIC32MX664F064L
* PIC32MX564F128L
* PIC32MX664F128L
* PIC32MX764F128L

4.0 “Memory Organization”

Added new Memory Maps (Figure 4-1, Figure 4-2 and Figure 4-3).

The bit named 12CSIF was changed to I2C1SIF and the bit named I2CBIF was
changed to 12C1BIF in the Interrupt Register Map tables (Table 4-2, Table 4-3,
Table 4-4, Table 4-5, Table 4-6 and Table 4-7)

Added the following devices to the Interrupt Register Map (Table 4-2):

* PIC32MX534F064H
* PIC32MX564F064H
* PIC32MX564F128H

Added the following devices to the Interrupt Register Map (Table 4-3):

* PIC32MX664F064H
* PIC32MX664F128H

Added the following device to the Interrupt Register Map (Table 4-4):
* PIC32MX764F128H
Added the following devices to the Interrupt Register Map (Table 4-5):

* PIC32MX534F064L
* PIC32MX564F064L
* PIC32MX564F128L

Added the following devices to the Interrupt Register Map (Table 4-6):

* PIC32MX664F064L
* PIC32MX664F128L

Added the following device to the Interrupt Register Map (Table 4-7):
« PIC32MX764F128L
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Revision J (September 2016)

This revision includes typographical and formatting
updates throughout the data sheet text. In addition, all
SFR Register maps were moved from the Memory
chapter to their respective peripheral chapters.

All other major updates are referenced by their

respective section in Table B-7.

TABLE B-7:

MAJOR SECTION UPDATES

Section Name

Update Description

“32-bit Microcontrollers (up to 512
KB Flash and 128 KB SRAM) with
Graphics Interface, USB, CAN, and
Ethernet”

Updated Communication Interfaces for LIN support to 2.1.
Updated Qualification and Class B Support to AEC-Q100 REVH.

2.0 “Guidelines for Getting Started
with 32-bit MCUs”

The Recommended Minimum Connection diagram was updated (see
Figure 2-1).

The Example of MCLR Pin Connections diagram was updated (see Figure 2-
2).

2.11 “EMI/EMC/EFT (IEC 61000-4-4 and IEC 61000-4-2) Suppression
Considerations” was added.

4.0 “Memory Organization”

The SFR Memory Map was added (see Table 4-1).

7.0 “Interrupt Controller”

The UART interrupt sources were updated in the Interrupt IRQ, Vector, and
Bit location table (see Table 7-1).

8.0 “Oscillator Configuration”

Updated the bit value definitions for the TUN<5:0> bits in the OCSTUN
register (see Register 8-2).

15.0 “Watchdog Timer (WDT)”

The content in this chapter was relocated from the Special Features chapter
to its own chapter.

18.0 “Serial Peripheral Interface
(SPIy”

The register map tables were combined (see Table 18-1).

19.0 “Inter-Integrated Circuit (12C)”

The register map tables were combined (see Table 19-1).
The PMADDR register was updated (see Register 21-3).

21.0 “Parallel Master Port (PMP)”

The bit value definitions for the ADRMUX<1:0> and CSF<1:0> bits in the
PMCON register were updated (see Register 21-1).

29.0 “Special Features”

Removed the duplicate bit value definition for ‘010’ in the DEVCFG2 register
(see Register 29-3).

Note 1 was added to the Programming, Debugging, and Trace Ports block
diagram (see Figure 29-2).

The DDPCON register was relocated (see Register 29-6).

The Device ID, Revision, and Configuration Summary was updated (see
Table 29-2).
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