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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"

Active

MIPS32® M4K™

32-Bit Single-Core

80MHz

Ethernet, I2C, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, POR, PWM, WDT
53

64KB (64K x 8)

FLASH

32K x 8

2.3V ~ 3.6V

A/D 16x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-VFQFN Exposed Pad

64-VQFN (9x9)
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PIC32MX5XX/6XX/7XX

TABLE 1-1: PINOUT 1/O DESCRIPTIONS (CONTINUED
Pin Number®
. Pin | Buffer I
PinName | 64-pin | 100-Pin | 121-Pin | 124-pin | Type | Type Description
QFN/TQFP| TQFP TFBGA VTLA

RDO 46 72 D9 B39 1/10 ST |PORTD is a bidirectional I/O port
RD1 49 76 All A52 I/O ST

RD2 50 77 Al0 B42 I/O ST

RD3 51 78 B9 A53 I/0 ST

RD4 52 81 C8 B44 I/10 ST

RD5 53 82 B8 A55 I/O ST

RD6 54 83 D7 B45 I/O ST

RD7 55 84 C7 A56 I/10 ST

RD8 42 68 E9 B37 110 ST

RD9 43 69 E10 A45 I/O ST

RD10 44 70 D11 B38 I/O ST

RD11 45 71 c11 A46 I/10 ST

RD12 — 79 A9 B43 110 ST

RD13 — 80 D8 A54 I/O ST

RD14 — 47 L9 B26 I/O ST

RD15 — 48 K9 A3l I/10 ST

REO 60 93 A4 B52 le] ST |PORTE is a bidirectional 1/O port
RE1 61 94 B4 A64 I/O ST

RE2 62 98 B3 A66 I/O ST

RE3 63 99 A2 B56 110 ST

RE4 64 100 Al A67 I/0 ST

RE5 1 3 D3 B2 I/O ST

RE6 2 4 C1l A4 I/O ST

RE7 3 5 D2 B3 I/1O ST

RES8 — 18 Gl All I/1O ST

RE9 — 19 G2 B10 I/O ST

RFO 58 87 B6 B49 I/O ST |PORTF is a bidirectional I/O port
RF1 59 88 A6 A60 110 ST

RF2 — 52 K11 A36 11O ST

RF3 33 51 K10 A35 I/O ST

RF4 31 49 L10 B27 I/O ST

RF5 32 50 L11 A32 I/0 ST

RF8 — 53 J10 B29 I/10 ST

RF12 — 40 K6 A27 I/O ST

RF13 — 39 L6 B22 I/O ST

Legend: CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels
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.

Analog = Analog input P = Power

O = Output

| = Input

© 2009-2016 Microchip Technology Inc.
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PIC32MX5XX/6XX/7XX

2.0 GUIDELINES FOR GETTING

STARTED WITH 32-BIT MCUS

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 the related section of the
“PIC32 Family Reference Manual”, which
is available from the Microchip web site
(www.microchip.com/PIC32).

2.1 Basic Connection Requirements

Getting started with the PIC32MX5XX/6XX/7XX family
of 32-bit Microcontrollers (MCUSs) requires attention to
a minimal set of device pin connections before pro-
ceeding with development. The following is a list of pin
names, which must always be connected:

All VDD and Vss pins (see 2.2 “Decoupling
Capacitors”)

All AVDD and AVss pins even if the ADC module is
not used (see 2.2 “Decoupling Capacitors”)
VCAP pin (see 2.3 “Capacitor on Internal Voltage
Regulator (Vcar)”)

MCLR pin (see 2.4 “Master Clear (MCLR) Pin”)
PGECX/PGEDx pins used for In-Circuit Serial
Programming™ (ICSP™) and debugging purposes
(see 2.5 “ICSP Pins”)

OSC1 and OSC2 pins when external oscillator
source is used (see 2.8 “External Oscillator Pins™)

The following pin may be required, as well: VREF+/
VREF- pins used when external voltage reference for
ADC module is implemented.

Note: The AVDD and AVSS pins must be
connected, regardless of the ADC use

and the ADC voltage reference source.

2.2 Decoupling Capacitors

The use of decoupling capacitors on power supply
pins, such as VDD, Vss, AVDD and AVSs is required.
See Figure 2-1.

Consider the following criteria when using decoupling
capacitors:

« Value and type of capacitor: A value of 0.1 pF
(200 nF), 10-20V is recommended. The capacitor
should be a low Equivalent Series Resistance
(low-ESR) capacitor and have resonance fre-
quency in the range of 20 MHz and higher. It is
further recommended to use ceramic capacitors.

¢ Placement on the printed circuit board: The
decoupling capacitors should be placed as close
to the pins as possible. It is recommended that
the capacitors be placed on the same side of
the board as the device. If space is constricted,
the capacitor can be placed on another layer on
the PCB using a via; however, ensure that the
trace length from the pin to the capacitor is
within one-quarter inch (6 mm) in length.

« Handling high frequency noise: If the board is
experiencing high frequency noise, upward of
tens of MHz, add a second ceramic-type capacitor
in parallel to the above described decoupling
capacitor. The value of the second capacitor can
be in the range of 0.01 uF to 0.001 uF. Place this
second capacitor next to the primary decoupling
capacitor. In high-speed circuit designs, consider
implementing a decade pair of capacitances as
close to the power and ground pins as possible.
For example, 0.1 pF in parallel with 0.001 pF.

¢ Maximizing performance: On the board layout
from the power supply circuit, run the power and
return traces to the decoupling capacitors first,
and then to the device pins. This ensures that the
decoupling capacitors are first in the power chain.
Equally important is to keep the trace length
between the capacitor and the power pins to a
minimum, thereby reducing PCB track
inductance.

© 2009-2016 Microchip Technology Inc.
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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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TABLE 10-3: DMA CHANNELS 0-7 REGISTER MAP (CONTINUED)
® Bits
o - 5} %)
s * o) 2 z
28| 22 | § &
Tg ';-'5 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 17/1 16/0 —
= o <
£
31:16 — — — — — — — — — — — — — — — — 0000
34D0 | DCH5DAT
15:0 — — — — — — — — CHPDAT<7:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
34E0 | DCH6CON
15:0 | CHBUSY — — — — — — CHCHNS CHEN CHAED CHCHN CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
34F0 |DCH6ECON
15:0 CHSIRQ<7:0> CFORCE | CABORT PATEN SIRQEN | AIRQEN = = = FFOO
3500 | DCHBINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE CHERIE |0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF CHTAIF CHERIF [0000
31:16 0000
3510 | DCH6SSA CHSSA<31:0>
15:0 0000
31:16 0000
3520 | DCH6DSA CHDSA<31:0>
15:0 0000
3116 — = — e — = = | = = — = | = — — | — Joooo
3530 | DCH6SSIZ
15:0 CHSSIZ<15:0> 0000
31:16 — — — = | = — — = | = — — = | = — — | —  Joooo
3540 | DCH6DSIZ
15:0 CHDSIZ<15:0> 0000
3116 — = — = = — = = | = = — = = — — | —  TJoooo
3550 [DCH6SPTR
15:0 CHSPTR<15:0> 0000
3116 — — — — [ = — — = [ = — — = I = — — | —  Joooo
3560 [DCHG6DPTR
15:0 CHDPTR<15:0> 0000
31:16 — — — = | = — — = | = — — = | = — — | —  Joooo
3570 | DCH6CSIZ
15:0 CHCSIZ<15:0> 0000
3116 — = — e — = = | = = — = | = — — | — Joooo
3580 [DCH6CPTR
15:0 CHCPTR<15:0> 0000
3116 — — — — — — — — — — — = I = — — | —  Joooo
3590 | DCH6DAT
15:0 — — — — — — — — CHPDAT<7:0> 0000
31:16 — — — — — — — — — — — — — — — | —  Joooo
35A0 | DCH7CON
15:0 | CHBUSY — — — — — — CHCHNS CHEN CHAED CHCHN CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
35B0 |[DCH7ECON
15:0 CHSIRQ<7:0> CFORCE | CABORT PATEN SIRQEN | AIRQEN = = = FFOO
35co0| DeHTINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE CHERIE |0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF CHTAIF CHERIF [0000
31:16 0000
35D0 | DCH7SSA CHSSA<31:0>
15:0 0000
31:16 0000
35E0 | DCH7DSA CHDSA<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.

2: DMA channels 4-7 are not available on PIC32MX534/564/664/764 devices.
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PIC32MX5XX/6XX/7XX

REGISTER 11-2:

U1O0TGIE: USB OTG 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
70 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0
' IDIE TIMSECIE | 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
bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1
bit 0

Unimplemented: Read as ‘0’

IDIE: ID Interrupt Enable bit

1 = ID interrupt enabled

0 = ID interrupt disabled

T1MSECIE: 1 Millisecond Timer Interrupt Enable bit
1 = 1 millisecond timer interrupt enabled

0 = 1 millisecond timer interrupt disabled
LSTATEIE: Line State Interrupt Enable bit

1 = Line state interrupt enabled

0 = Line state interrupt disabled

ACTVIE: Bus ACTIVITY Interrupt Enable bit

1 = ACTIVITY interrupt enabled

0 = ACTIVITY interrupt disabled

SESVDIE: Session Valid Interrupt Enable bit

1 = Session valid interrupt enabled

0 = Session valid interrupt disabled
SESENDIE: B-Session End Interrupt Enable bit
1 = B-session end interrupt enabled

0 = B-session end interrupt disabled
Unimplemented: Read as ‘0’

VBUSVDIE: A-VBus Valid Interrupt Enable bit

1 = A-VBus valid interrupt enabled
0 = A-VBuUs valid interrupt disabled

© 2009-2016 Microchip Technology Inc.
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PIC32MX5XX/6XX/7XX

REGISTER 11-20: U1CNFG1: USB CONFIGURATION 1 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
0 R/W-0 R/W-0 u-0 RIW-0 u-0 u-0 u-0 R/W-0
7.
UTEYE UOEMON = USBSIDL = — — UASUSPND
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 UTEYE: USB Eye-Pattern Test Enable bit
1 = Eye-Pattern Test is enabled
0 = Eye-Pattern Test is disabled
bit6é ~ UOEMON: USB OE Monitor Enable bit
1 = OE signal is active; it indicates intervals during which the D+/D- lines are driving
0 = OE signal is inactive
bit 5 Unimplemented: Read as ‘0’

bit 4 USBSIDL: Stop in Idle Mode bit
1 = Discontinue module operation when device enters Idle mode
0 = Continue module operation in Idle mode

bit3-1  Unimplemented: Read as ‘0’

bit O UASUSPND: Automatic Suspend Enable bit
1= USB module automatically suspends upon entry to Sleep mode. See the USUSPEND bit
(U1IPWRC<1>) in Register 11-5.
0 = USB module does not automatically suspend upon entry to Sleep mode. Software must use the
USUSPEND bit (U1IPWRC<1>) to suspend the module, including the USB 48 MHz clock.

DS60001156J-page 154 © 2009-2016 Microchip Technology Inc.



PIC32MX5XX/6XX/7XX

NOTES:
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PIC32MX5XX/6XX/7XX

REGISTER 15-1: WDTCON: WATCHDOG TIMER 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 — — — — — — — —

) R/W-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 ON@D — — — — — — —
70 uU-0 R-y R-y R-y R-y R-y R/W-0 R/W-0

' — SWDTPS<4:0> WDTWINEN | WDTCLR

Legend: y = Values set from Configuration bits on POR
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 31-16 Unimplemented: Read as ‘0’
bit15  ON: Watchdog Timer Enable bit:?)

1 = Enables the WDT if it is not enabled by the device configuration
0 = Disable the WDT if it was enabled in software

bit 14-7 Unimplemented: Read as ‘0’

bit 6-2 SWDTPS<4:0>: Shadow Copy of Watchdog Timer Postscaler Value from Device Configuration bits
On reset, these bits are set to the values of the WDTPS <4:0> Configuration bits.

bit 1 WDTWINEN: Watchdog Timer Window Enable bit

1 = Enable windowed Watchdog Timer
0 = Disable windowed Watchdog Timer

bit 0 WDTCLR: Watchdog Timer Reset bit
1 = Writing a ‘1’ will clear the WDT
0 = Software cannot force this bit to a ‘0’

Note 1: Aread of this bit results in a ‘1’ if the Watchdog Timer is enabled by the device configuration or software.

2. When using the 1:1 PBCLK divisor, the user’s software should not read or write the peripheral’'s SFRs in
the SYSCLK cycle immediately following the instruction that clears the module’s ON bit.

© 2009-2016 Microchip Technology Inc. DS60001156J-page 179



PIC32MX5XX/6XX/7XX

REGISTER 16-1: ICxCON: INPUT CAPTURE ‘x’ CONTROL REGISTER (CONTINUED)
bit 2-0 ICM<2:0>: Input Capture Mode Select bits
111 = Interrupt-Only mode (only supported while in Sleep mode or Idle mode)
110 = Simple Capture Event mode — every edge, specified edge first and every edge thereafter
101 = Prescaled Capture Event mode — every sixteenth rising edge
100 = Prescaled Capture Event mode — every fourth rising edge
011 = Simple Capture Event mode — every rising edge
010 = Simple Capture Event mode — every falling edge
001 = Edge Detect mode — every edge (rising and falling)
000 = Input Capture module is disabled

Note 1: When using the 1:1 PBCLK divisor, the user’s software should not read/write the peripheral’'s SFRs in the
SYSCLK cycle immediately following the instruction that clears the module’s ON bit.

DS60001156J-page 184 © 2009-2016 Microchip Technology Inc.



PIC32MX5XX/6XX/7XX

REGISTER 21-4: PMAEN: PARALLEL PORT PIN 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 — — — — — — — —
158 u-0 R/W-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0
' — PTEN14 — — — PTEN<10:8>
70 R/W-0 R/W-0 RIW-0 R/W-0 R/W-0 R/W-0 RIW-0 R/W-0
' PTEN<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 31-15 Unimplemented: Read as ‘0’
bit 15-14 PTEN14: PMCS1 Strobe Enable bits

bit 13-11
bit 10-2

bit 1-0

Note 1:

1 = PMAL14 functions as either PMA14 or PMCS1()
0 = PMA14 functions as port I/0

Unimplemented: Read as ‘0’
PTEN<10:2>: PMP Address Port Enable bits

1 = PMA<10:2> function as PMP address lines
0 = PMA<10:2> function as port 1/0

PTEN<1:0>: PMALH/PMALL Strobe Enable bits

1 = PMAL1 and PMAO function as either PMA<1:0> or PMALH and PMALL®
0 = PMA1 and PMAO pads function as port I/0O

The use of this pin as PMA14 or CS1 is selected by the CSF<1:0> bits in the PMCON register.

The use of these pins as PMA1/PMAO or PMALH/PMALL depends on the Address/Data Multiplex mode
selected by bits ADRMUX<1:0> in the PMCON register.

DS60001156J-page 218 © 2009-2016 Microchip Technology Inc.



PIC32MX5XX/6XX/7XX

REGISTER 22-1: RTCCON: RTC 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 uU-0 U-0 U-0 U-0 R/W-0 R/W-0
31:24 — — — — — —_ CAL<9:8>
] RIW-0 R/W-0 RIW-0 R/W-0 RIW-0 RIW-0 RW-0 | RMW-0
2316 CAL<7:0>
. R/W-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0
15:8 ON(1.2) — SIDL — — — — —
. R/W-0 R-0 uU-0 U-0 R/W-0 R-0 R-0 R/W-0
70 RTSECSEL® |RTCCLKON — — RTCWREN® | RTCSYNC | HALFSEC® | RTCOE
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 31-26 Unimplemented: Read as ‘0’
bit 25-16 CAL<9:0>: RTC Drift Calibration bits, which contain a signed 10-bit integer value
1111111111 = Minimum negative adjustment, subtracts 1 RTC clock pulse every one minute

1000000000 = Maximum negative adjustment, subtracts 512 clock pulses every one minute
0111111111 = Maximum positive adjustment, adds 511 RTC clock pulses every one minute

0000000001 = Minimum positive adjustment, adds 1 RTC clock pulse every one minute
0000000000 = No adjustment

bit15  ON: RTCC On bit®:2

1 = RTCC module is enabled
0 = RTCC module is disabled

bit 14 Unimplemented: Read as ‘0’
bit 13 SIDL: Stop in Idle Mode bit

1 = Disables the PBCLK to the RTCC when CPU enters in Idle mode
0 = Continue normal operation in Idle mode

bit 12-8 Unimplemented: Read as ‘0’
bit 7 RTSECSEL: RTCC Seconds Clock Output Select bit®®

1 = RTCC Seconds Clock is selected for the RTCC pin
0 = RTCC Alarm Pulse is selected for the RTCC pin

bit 6 RTCCLKON: RTCC Clock Enable Status bit

1 = RTCC Clock is actively running
0 = RTCC Clock is not running

bit 5-4 Unimplemented: Read as ‘0’

Note 1: The ON bit is only writable when RTCWREN = 1.

2. When using the 1:1 PBCLK divisor, the user’s software should not read/write the peripheral’s SFRs in the
SYSCLK cycle immediately following the instruction that clears the module’s ON bit.

3: Requires RTCOE =1 (RTCCON<O0>) for the output to be active.
4: The RTCWREN bit can only be set when the write sequence is enabled.
5. This bit is read-only. It is cleared to ‘0’ on a write to the seconds bit fields (RTCTIME<14:8>).

Note:  This register is only reset on a Power-on Reset (POR). I

© 2009-2016 Microchip Technology Inc. DS60001156J-page 223




PIC32MX5XX/6XX/7XX

REGISTER 24-20: CiFIFOCONnN: CAN FIFO CONTROL REGISTER ‘n’ (n =0 THROUGH 31)

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1-0

Note 1:

TXABAT: Message Aborted bit®

1 = Message was aborted

0 = Message completed successfully

TXLARB: Message Lost Arbitration bit)

1 = Message lost arbitration while being sent

0 = Message did not lose arbitration while being sent

TXERR: Error Detected During Transmission bit()

1 = A bus error occured while the message was being sent

0 = A bus error did not occur while the message was being sent
TXREQ: Message Send Request

TXEN = 1: (FIFO configured as a Transmit FIFO)

Setting this bit to ‘1’ requests sending a message.

The bit will automatically clear when all the messages queued in the FIFO are successfully sent.
Clearing the bit to ‘0’ while set (‘1) will request a message abort.
TXEN = 0: (FIFO configured as a receive FIFO)

This bit has no effect.

RTREN: Auto RTR Enable bit

1 = When a remote transmit is received, TXREQ will be set

0 = When a remote transmit is received, TXREQ will be unaffected
TXPR<1:0>: Message Transmit Priority bits

11 = Highest message priority

10 = High intermediate message priority

01 = Low intermediate message priority

00 = Lowest message priority

These bits can only be modified when the CAN module is in Configuration mode (OPMOD<2:0> bits
(CiCON<23:21>) = 100).

This bit is updated when a message completes (or aborts) or when the FIFO is reset.
This bit is reset on any read of this register or when the FIFO is reset.
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REGISTER 29-3: DEVCFG2: DEVICE CONFIGURATION WORD 2 (CONTINUED)

bit 2-0 FPLLIDIV<2:0>: PLL Input Divider bits
111 = 12x divider
110 = 10x divider
101 = 6x divider
100 = 5x divider
011 = 4x divider
010 = 3x divider
001 = 2x divider
000 = 1x divider
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30.0 INSTRUCTION SET

The PIC32MX5XX/6XX/7XX family instruction set
complies with the MIPS32 Release 2 instruction set
architecture. The PIC32 device family does not support
the following features:

e Core Extend instructions

« Coprocessor 1 instructions

« Coprocessor 2 instructions

Note: Refer to “MIPS32® Architecture for
Programmers Volume II: The MIPS32®
Instruction Set” at www.imgtec.com for
more information.
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TABLE 32-11: DC CHARACTERISTICS: PROGRAM MEMORY )

Standard Operating Conditions: 2.3V to 3.6V
unless otherwise stated
DC CHARACTERISTICS (Operating temperature -4)10°C < Ta < +85°C for Industrial
-40°C < TA < +105°C for V-Temp
Pa’\:gm. Symbol Characteristics Min. |Typ.® | Max. Units Conditions
D130 |EP Cell Endurance 1000 — — E/W —
D130a |EP Cell Endurance 20,000 — — E/W See Note 5
D131 |VPR VoD for Read 2.3 — 3.6 \Y, —
D132 |Vvrpew |VDD for Erase or Write 3.0 — 3.6 \% —
D132a |Vpew |VDD for Erase or Write 2.3 — 3.6 \Y, See Note 5
D134 |TReTD |Characteristic Retention 20 — — Year Provided no other specifications
are violated
D135 |Ippbp Supply Current during — 10 — mA —
Programming
D138 |Tww  |Word Write Cycle Time® — | 411 | — |FRCCycles —
D136 |TRw  |Row Write Cycle Time®® | — | 26067 | — |FRC Cycles —
D137 |TPE Page Erase Cycle Time® | — |201060] — |FRC Cycles —
D139 |[Tce Chip Erase Cycle Time® — |804652| — |FRC Cycles —

Note 1: Data in “Typical” column is at 3.3V, 25°C unless otherwise stated.

2:  The minimum SYSCLK for row programming is 4 MHz. Care should be taken to minimize bus activities
during row programming, such as suspending any memory-to-memory DMA operations. If heavy bus loads
are expected, selecting Bus Matrix Arbitration mode 2 (rotating priority) may be necessary. The default
Arbitration mode is mode 1 (CPU has lowest priority).

3: Refer to “PIC32 Flash Programming Specification” (DS60001145) for operating conditions during
programming and erase cycles.

4: This parameter depends on the FRC accuracy (see Table 32-19) and the FRC tuning values (see

Register 8-2).

5:  This parameter only applies to PIC32MX534/564/664/764 devices.

TABLE 32-12: PROGRAM FLASH MEMORY WAIT STATE CHARACTERISTICS

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

Required Flash Wait States SYSCLK Units Comments
0 Wait State 0to 30 MHz —
1 Wait State 31to 60
2 Wait States 61 to 80
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34.2 Package Details

The following sections give the technical details of the packages.
64-Lead Plastic Thin Quad Flatpack (PT)-10x10x1 mm Body, 2.00 mm Footprint [TQFP]

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

Revision A (August 2009)

This is the initial released version of this document.

Revision B (November 2009)

The revision includes the following global update:

Added Note 2 to the shaded table that appears
at the beginning of each chapter. This new note
provides information regarding the availability of
registers and their associated bits.

Other major changes are referenced by their respective
chapter/section in Table B-1.

TABLE B-1: MAJOR SECTION UPDATES

Section Name Update Description

“High-Performance, USB, CAN and | Added the following devices:
Et_hernet 32-bit F’I’ash - PIC32MX575F256L
Microcontrollers - PIC32MXG95F512L
- PIC32MX695F512H

The 100-pin TQFP pin diagrams have been updated to reflect the current pin
name locations (see the “Pin Diagrams” section).

Added the 121-pin Ball Grid Array (XBGA) pin diagram.
Updated Table 1: “PIC32 USB and CAN — Features”
Added the following tables:
- Table 4: “Pin Names: PIC32MX534F064L, PIC32MX564F064L,

PIC32MX564F128L, PIC32MX575F256L and PIC32MX575F512L
Devices”

- Table 5: “Pin Names: PIC32MX664F064L, PIC32MX664F128L,
PIC32MX675F256L, PIC32MX675F512L and PIC32MX695F512L
Devices”

- Table 6: “Pin Names: PIC32MX775F256L, PIC32MX775F512L and
PIC32MX795F512L Devices”

Updated the following pins as 5V tolerant:
- 64-pin QFN: Pin 36 (D-/RG3) and Pin 37 (D+/RG2)
- 64-pin TQFP: Pin 36 (D-/RG3) and Pin 37 (D+/RG2)
- 100-pin TQFP: Pin 56 (D-/RG3) and Pin 57 (D+/RG2)

1.0 “Guidelines for Getting Started | Removed the last sentence of 1.3.1 “Internal Regulator Mode”.
with 32-bit Microcontrollers”

Removed Section 2.3.2 “External Regulator Mode”
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Revision C (February 2010)

The revision includes the following updates, as

described in Table B-2:

TABLE B-2: MAJOR SECTION UPDATES

Section Name

Update Description

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

Added the following devices:
* PIC32MX675F256H
* PIC32MX775F256H
* PIC32MX775F512H
* PIC32MX675F256L
* PIC32MX775F256L
» PIC32MX775F512L

Added the following pins:

« EREFCLK
» ECRSDV
* AEREFCLK
* AECRSDV

Added the EREFCLK and ECRSDV pins to Table 5 and Table 6.

1.0 “Device Overview”

Updated the pin number pinout I/O descriptions for the following pin names in
Table 1-1:

¢ SCL3 « SCL5 « RTCC e C10OUT
e SDA3 ¢ SDA5 ¢ CVREF- ¢ C2IN-
e SCL2 ¢ TMS e CVREF+ e C2IN+
* SDA2 e TCK e CVREFOUT e C20UT
e SCL4 e TDI ¢ C1IN- * PMAO
e SDA4 « TDO e CL1IN+ * PMA1

Added the following pins to the Pinout I/O Descriptions table (Table 1-1):

« EREFCLK
« ECRSDV

« AEREFCLK
* AECRSDV

4.0 “Memory Organization”

Added new devices and updated the virtual and physical memory map values in
Figure 4-4.

Added new devices to Figure 4-5.
Added new devices to the following register maps:

» Table 4-3, Table 4-4, Table 4-6 and Table 4-7 (Interrupt Register Maps)
» Table 4-12 (12C2 Register Map)

« Table 4-15 (SPI1 Register Map)

e Table 4-24 through Table 4-35 (PORTA-PORTG Register Maps)

« Table 4-36 and Table 4-37 (Change Notice and Pull-up Register Maps)
e Table 4-45 (CAN1 Register Map)

» Table 4-46 (CAN2 Register Map)

» Table 4-47 (Ethernet Controller Register Map)

Changed the bits named POSCMD to POSCMOD in Table 4-42 (Device
Configuration Word Summary).

1.0 “Special Features”

Changed all references of POSCMD to POSCMOD in the Device Configuration
Word 1 register (see Register 1-2).

Appendix A: “Migrating from
PIC32MX3XX/4XX to
PIC32MX5XX/6XX/TXX

Devices”

Added the new section Appendix .
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TABLE B-4:

SECTION UPDATES (CONTINUED)

Section Name

Update Description

(Continued)

4.0 “Memory Organization”

Table 4-13:
- Changed register U4RG to U1BRG
- Changed register USRG to U3BRG
- Changed register U6RG to U2BRG
Table 4-14:

- Updated the All Resets values for the following registers: SPI3STAT,
SPI2STAT and SPI4STAT

Table 4-15: Updated the All Resets values for the SPI1STAT register
Table 4-17: Added note 2
Table 4-19: Added note 2

Table 4-20: Updated the All Resets values for the CM1CON and
CM2CON registers

Table 4-21:

- Updated the All Resets values as 0000 for the CVRCON register
- Updated note 2

Table 4-38: Updated the All Resets values for the PMSTAT register

Table 4-40: Updated the All Resets values for the CHECON and
CHETAG registers

Table 4-42: Updated the bit value of bit 29/13 as ‘—' for the DEVCFG3
register

Table 4-44:

- Updated the note references in the entire table

- Changed existing note 1 to note 4

- Added notes 1, 2 and 3

- Changed bits 23/7 in ULPWRC to UACTPND

- Changed register UIDDR to ULADDR

- Changed register U4DTP1 to U1BDTP1

- Changed register U4DTP2 to U1BDTP2

- Changed register U4DTP3 to U1BDTP3

Table 4-45:

- Updated the All Resets values for the CLCON and C1VEC registers
- Changed bits 30/14 in CLCON to FRZ

- Changed bits 27/11 in CICON to CANBUSY

- Changed bits 22/6-16/0 in C1VEC to ICODE<6:0>

- Changed bits 22/6-16/0 in CATREC to RERRCNT<7:0>

- Changed bits 31/15-24/8 in CATREC to TERRCNT<7:0>

Table 4-46:

- Updated the All Resets values for the C2CON and C2VEC registers
- Changed bits 30/14 in CLCON to FRZ

- Changed bits 27/11 in CLICON to CANBUSY

- Changed bits 22/6-16/0 in C1VEC register to ICODE<6:0>

- Changed bits 22/6-16/0 in CATREC register to RERRCNT<7:0>

- Changed bits 31/15-24/8 in CATREC to TERRCNT<7:0>
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