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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 -
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Active

MIPS32® M4K™
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80MHz

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

256KB (256K x 8)

FLASH

64K 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 8: PIN NAMES FOR 100-PIN USB AND ETHERNET DEVICES (CONTINUED)

100-PIN TQFP (TOP VIEW)

PIC32MX664F064L
PIC32MX664F128L
PIC32MX675F256L
PIC32MX675F512L
PIC32MX695F512L

Pin # Full Pin Name Pin # Full Pin Name
71 | EMDC/AEMDC/IC4/PMCS1/PMA14/RD11 86 |VbD
72 | SDO1/OCYV/INTO/RDO 87 |ETXD1/PMD11/RFO
73 | SOSCI/ICNL/RC13 88 |ETXDO/PMD10/RF1
74 | SOSCO/TICK/CNO/RC14 89 |ETXERR/PMD9/RG1
75 |Vss 90 |PMD8/RGO
76 |OC2/RD1 91 |TRCLK/RA6
77 |OC3/RD2 92 |TRD3/RA7
78 | OC4/RD3 93 | PMDO/REO
79 |ETXD2/IC5/PMD12/RD12 94 |PMDL/REL
80 |ETXD3/PMD13/CN19/RD13 95 |TRD2/RG14
81 | OC5/PMWR/CN13/RD4 96 |TRD1/RG12
82 |PMRD/CN14/RD5 97 |TRDO/RG13
83 | ETXEN/PMD14/CN15/RD6 98 |PMD2/RE2
84 |ETXCLK/PMD15/CN16/RD7 99 |PMD3/RE3
85 | VCAP/\VDDCORE 100 |PMD4/RE4

Note 1:  Shaded pins are 5V tolerant.
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PIC32MX5XX/6XX/7XX

TAB

LE11: PIN NAMES FOR USB AND ETHERNET DEVICES

121-PIN TFBGA (BOTTOM VIEW)

PIC32MX664F064L
PIC32MX664F128L
PIC32MX675F256L
PIC32MX675F512L
PIC32MX695F512L

Note: The TFBGA package skips from row “H” to row “J” and has no “I” row.
Pin # Full Pin Name Pin # Full Pin Name
Al | PMD4/RE4 E2 | TACK/RC3
A2 | PMD3/RE3 E3 | ECOL/SCK2/UBTX/U3RTS/PMA5/CN8/RG6
A3 | TRDO/RG13 E4 | T3CK/RC2
A4 | PMDO/REO E5 | VDD
A5 | PMD8/RGO E6 | ETXERR/PMD9/RG1
A6 | ETXDO/PMD10/RF1 E7 |Vss
A7 | VDD E8 | AETXEN/SDAL/INT4/RA15
A8 |[Vss E9 | RTCC/EMDIO/AEMDIO/IC1/RD8
A9 | ETXD2/IC5/PMD12/RD12 E10 | SS1/IC2/RD9
A10 | OC3/RD2 E11 | AETXCLK/SCL1/INT3/RA14
All | OC2/RD1 F1 |MCLR
B1 | No Connect (NC) F2 | ERXDV/AERXDV/ECRSDV/AECRSDV//SCL4/SDO2/U3TX/PMA3/CN10/RG8
B2 | AERXERR/RG15 F3 | ERXCLK/AERXCLK/EREFCLK/AEREFCLK/SS2/UBRX/U3CTS/PMA2/CN11/RGY
B3 | PMD2/RE2 F4 | ECRS/SDA4/SDI2/U3RX/IPMA4/CNI/RG7
B4 | PMD1/RE1 F5 |Vss
B5 | TRD3/RA7 F6 | No Connect (NC)
B6 | ETXD1/PMD11/RFO F7 | No Connect (NC)
B7 | Vcapr F8 | VDD
B8 | PMRD/CN14/RD5 F9 | OSC1/CLKI/RC12
B9 | OC4/RD3 F10 |Vss
B10 |Vss F11 | OSC2/CLKO/RC15
B1l | SOSCO/T1CK/CNO/RC14 G1 | AERXDO/INT1/RE8
Cl | PMD6/RE6 G2 | AERXD1/INT2/RE9
C2 |VDD G3 | TMS/RAO
C3 | TRD1/RG12 G4 | No Connect (NC)
C4 | TRD2/RG14 G5 | Vbp
C5 | TRCLK/RA6 G6 |Vss
C6 | No Connect (NC) G7 |Vss
C7 | ETXCLK/PMD15/CN16/RD7 G8 | No Connect (NC)
C8 | OC5/PMWR/CN13/RD4 G9 | TDO/RA5
C9 |[VbD G10 | SDA2/RA3
C10 | SOSCI/CN1/RC13 G11 | TDI/RA4
Cl11 | EMDC/AEMDC/IC4/PMCS1/PMA14/RD11 H1 | AN5/C1IN+/VBUSON/CN7/RB5
D1 | T2CK/RC1 H2 | AN4/C1IN-/CN6/RB4
D2 |PMD7/RE7 H3 |Vss
D3 | PMD5/RE5 H4 | VbD
D4 | Vss H5 | No Connect (NC)
D5 |Vss H6é | VbD
D6 | No Connect (NC) H7 | No Connect (NC)
D7 | ETXEN/PMD14/CN15/RD6 H8 | VBus
D8 | ETXD3/PMD13/CN19/RD13 H9 | VusB3vs
D9 | SDO1/OC1/INTO/RDO H10 | D+/RG2
D10 | No Connect (NC) H11 | SCL2/RA2
D11 | SCK1/IC3/PMCS2/PMA15/RD10 J1 | AN3/C2IN+/CN5/RB3
E1 | T5CK/SDI1/RC4 J2 | AN2/C2IN-/CN4/RB2
Note 1: Shaded pins are 5V tolerant.
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TABLE 7-3: INTERRUPT REGISTER MAP FOR PIC32MX664F064H, PIC32MX664F128H, PIC32MX675F256H, PIC32MX675F512H AND
PIC32MX695F512H DEVICES (CONTINUED)
? Bits
L~ [, [ [%)
T ¥ o = ©
S o S ]
< i D& o4 4
Tg o & 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 p—
2= [ <
£
1000 PCa 31:16 — — — INT41P<2:0> INT41S<1:0> — — — OCA41P<2:0> 0OC41S<1:0> 0000
15:0 — — — IC41P<2:0> 1C41S<1:0> — — — T4IP<2:0> T41S<1:0> 0000
31:16 — — — — — — — — — — — OC5IP<2:0> OC5IS<1:0> 0000
10EO IPC5
15:0 — — — IC51P<2:0> IC51S<1:0> — — — T5IP<2:0> T5IS<1:0> 0000
31:16 — — — AD1IP<2:0> AD1IS<1:0> — — — CNIP<2:0> CNIS<1:0> 0000
U1IP<2:0> U11S<1:0>
10FO0 IPC6
15:0 — — — 12C1IP<2:0> 12C1IS<1:0> — — — SPI3IP<2:0> SPI3IS<1:0> 0000
12C3IP<2:0> 12C3IS<1:0>
U3IP<2:0> U3IS<1:0>
31:16 — — — SPI2IP<2:0> SPI2IS<1:0> — — — CMP2IP<2:0> CMP2IS<1:0> 0000
1100 IPC7
12C41P<2:0> 12C41S<1:0>
15:0 — — — CMP1IP<2:0> CMP1IS<1:0> — — — PMPIP<2:0> PMPIS<1:0> 0000
31:16 — — — RTCCIP<2:0> RTCCIS<1:0> — — — FSCMIP<2:0> FSCMIS<1:0> 0000
U2IP<2:0> U21S<1:0>
1110 IPC8
15:0 — — — — — — — — — — — SP14IP<2:0> SP14IS<1:0> 0000
12C5IP<2:0> 12C51S<1:0>
1120 PCY 31:16 — — — DMA3IP<2:0> DMAS3IS<1:0> — — — DMA2|P<2:0> DMA2|S<1:0> 0000
15:0 — — — DMALIP<2:0> DMALIS<1:0> — — — DMAOIP<2:0> DMAOIS<1:0> 0000
3116 — = — DMA7IP<2:0>(?) DMA7I1S<1:0>? — = = DMA6IP<2:0>@ DMA61S<1:0>@ 0000
1130 IPC10 ) ) @) @)
15:0 — — — DMA5IP<2:0> DMADB5IS<1:0> — — — DMA4IP<2:0> DMA4IS<1:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
1140 IPC11
15:0 — — — USBIP<2:0> USBIS<1:0> — — — FCEIP<2:0> FCEIS<1:0> 0000
31:16 — — — U5IP<2:0> U51S<1:0> — — — U6IP<2:0> U61S<1:0> 0000
1150 IPC12
15:0 — — — U41P<2:0> U41S<1:0> — — — ETHIP<2:0> ETHIS<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 OxC 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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PIC32MX5XX/6XX/7XX

REGISTER 9-3: CHETAG: CACHE TAG 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 LTAGBOOT — — — — — — —
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
23:16 LTAG<19:12>
158 R/W-x | R/W-x | R/W-x | R/W-x R/W-x R/W-x R/W-x R/W-x
’ LTAG<11:4>
0 RIW-x | Rwx | Rwx | Rwx RIW-0 RIW-0 RIW-1 u-0
' LTAG<3:0> LVALID LLOCK LTYPE —
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 LTAGBOOT: Line Tag Address Boot bit
1 = The line is in the 0x1D000000 (physical) area of memory
0 = The line is in the 0x1FC00000 (physical) area of memory
bit 30-24 Unimplemented: Write ‘0’; ignore read
bit 23-4 LTAG<19:0>: Line Tag Address bits
LTAG<19:0> bits are compared against physical address to determine a hit. Because its address range and
position of PFM in kernel space and user space, the LTAG PFM address is identical for virtual addresses,
(system) physical addresses, and PFM physical addresses.
bit 3 LVALID: Line Valid bit
1 = The line is valid and is compared to the physical address for hit detection
0 = The line is not valid and is not compared to the physical address for hit detection
bit 2 LLOCK: Line Lock bit
1 = The line is locked and will not be replaced
0 = The line is not locked and can be replaced
bit 1 LTYPE: Line Type bit
1 = The line caches instruction words
0 = The line caches data words
bit O Unimplemented: Write ‘0’; ignore read

© 2009-2016 Microchip Technology Inc. DS60001156J-page 105
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REGISTER 9-10:

CHEHIT. CACHE HIT STATISTICS 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-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 CHEHIT<31:24>
2316 Rwx | Rwx | Rwx | Rwx | Rwx | Rwx | Rwx | RwWx
CHEHIT<23:16>
58 Rwx [ Rwx | Rwx | Rwx [ Rwx | Rwx | Rwx | Rwx
CHEHIT<15:8>
0 rRwx [ rwx | rwx | Rwx | Rwx | Rwx [ Rwx [ Rwx
' CHEHIT<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 CHEHIT<31:0>: Cache Hit Count bits

Incremented each time the processor issues an instruction fetch or load that hits the prefetch cache from a
cacheable region. Non-cacheable accesses do not modify this value.

REGISTER 9-11: CHEMIS: CACHE MISS STATISTICS 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-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 CHEMIS<31:24>
2316 R/W-x | R/W-x | R/W-x | R/W-x | R/W-x | R/W-x | R/W-x | R/W-x
' CHEMIS<23:16>
158 Rwx | Rwx | Rwx [ Rwx | Rwx [ Rwx | Rwx | Rwx
CHEMIS<15:8>
70 R/W-x | R/W-x | R/W-x | R/W-x | R/W-x | R/W-x | R/W-x | R/W-x
CHEMIS<7:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown

bit 31-0 CHEMIS<31:0>: Cache Miss Count bits

Incremented each time the processor issues an instruction fetch from a cacheable region that misses the
prefetch cache. Non-cacheable accesses do not modify this value.

© 2009-2016 Microchip Technology Inc. DS60001156J-page 109
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21.0 PARALLEL MASTER PORT
(PMP)

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 13. “ Parallel Mas-
ter Port (PMP)”  (DS60001128) in the
“PIC32 Family Reference Manual”, which
is available from the Microchip web site

(www.microchip.com/PIC32).

The PMP is a parallel 8-bit/16-bit input/output module
specifically designed to communicate with a wide
variety of parallel devices, such as communications
peripherals, LCDs, external memory devices and
microcontrollers. Because the interface to parallel
peripherals varies significantly, the PMP module is
highly configurable. Figure 21-1 shows the PMP
module pinout and its connections to external devices.

FIGURE 21-1:

The following are key features of the PMP module:

« 8-bit and 16-bit interface
* Up to 16 programmable address lines
« Up to two Chip Select lines
« Programmable strobe options

- Individual read and write strobes, or

- Read/Write strobe with enable strobe
¢ Address auto-increment/auto-decrement
« Programmable address/data multiplexing
« Programmable polarity on control signals
« Parallel Slave Port support

- Legacy addressable

- Address support

- 4-byte deep auto-incrementing buffer
* Programmable wait states
¢ Operates during Sleep and Idle modes

¢ Fast bit manipulation using CLR, SET and INV
registers

Note:  On 64-pin devices, the PMD<15:8> data
pins are not available.

PMP MODULE PINOUT AND CONNECTIONS TO EXTERNAL DEVICES

Address Bus —

Data Bus —

PIC32MXEXX/6XX/TXX 5] Paso> Control Lines s
PMALL
Parallel
Master Port PMA<1>
E Z| PMALH
Up to 16-bit Address Flash
— < Puaciz2> - $ | EEPROM
SRAM

PMA<14> ) A

EZ PMCS1

|X| PMA<15>
PMCS2  _/

> d

PMRD l ¢ l

EZ PMRD/PMWR
PMWR Microcontroller LCD FIFO
PMENB _ Buffer
PMD<7:0> i i i VvV

H|X| PMD<15:8>® : : : : ——
16/8-bit Data (with or without multiplexed addressing)

Note 1: On 64-pin devices, data pins, PMD<15:8>, are not available in 16-bit Master modes.

© 2009-2016 Microchip Technology Inc.
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22.0 REAL-TIME CLOCK AND
CALENDAR (RTCC)

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 29. “Real-Time
Clock and Calendar (RTCC)”
(DS60001125) in the “PIC32 Family Ref-
erence Manual’, which is available from
the Microchip web site (www.micro-
chip.com/PI1C32).

The PIC32 RTCC module is intended for applications
in which accurate time must be maintained for
extended periods of time with minimal or no CPU
intervention.  Low-power  optimization  provides
extended battery lifetime while keeping track of time.
A simplified block diagram of the RTCC module is
illustrated in Figure 22-1.

FIGURE 22-1: RTCC BLOCK DIAGRAM

Key features of the RTCC module include:

Time: hours, minutes and seconds

24-hour format (military time)

Visibility of one-half second period

Provides calendar: Weekday, date, month and year

Alarm intervals are configurable for half of a
second, one second, 10 seconds, one minute, 10
minutes, one hour, one day, one week, one month
and one year

Alarm repeat with decrementing counter
Alarm with indefinite repeat: Chime

Year range: 2000 to 2099

Leap year correction

BCD format for smaller firmware overhead
Optimized for long-term battery operation
Fractional second synchronization

User calibration of the clock crystal frequency with
auto-adjust

Calibration range: +0.66 seconds error per month
Calibrates up to 260 ppm of crystal error
Requirements: External 32.768 kHz clock crystal
Alarm pulse or seconds clock output on RTCC pin

32.768 kHz Input
from Secondary

I
Oscillator (Sosc)
= | RTCC Prescalers

I
I
0.5s |
|
I

Y

RTCC Timer

Event

|
|
|
|
| RTCVAL | <=~ WKDAY
|
|

YEAR, MTH, DAY

I (]

HR, MIN, SEC

MTH, DAY

I~

ALRMVAL | - WKDAY

Repeat Counter H

A | HR, MIN, SEC

I
I
I
I
I
I
Compare Registers ‘ ’
| with Masks
I
I
I
I
I
I

L RTCC Interrupt Logic

—F+—» RTCC Interrupt
| Alarm Pulse ™~ K

S ds Pul
| Seconds Pulse RTGC Pin

RTCOE
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24.0 CONTROLLER AREA

NETWORK (CAN)

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

Note:

FIFO can be a transmit message FIFO or a
receive message FIFO

User-defined priority levels for message
FIFOs used for transmission

32 acceptance filters for message filtering

Four acceptance filter mask registers for
message filtering

complement the information in this data

sheet, refer to Section 34. “Controller

Area Network (CAN)” (DS60001154) in

the “PIC32 Family Reference Manual’, * Additional Features:

which is available from the Microchip web - Loopback, Listen All Messages, and Listen

site (www.microchip.com/PIC32). Only modes for self-test, system diagnostics
and bus monitoring

- Low-power operating modes

- CAN module is a bus master on the PIC32
system bus

- Use of DMA is not required

- Dedicated time-stamp timer

- Dedicated DMA channels

- Data-only Message Reception mode

- Automatic response to remote transmit request
- DeviceNet™ addressing support

The Controller Area Network (CAN) module supports
the following key features:
« Standards Compliance:
- Full CAN 2.0B compliance
- Programmable bit rate up to 1 Mbps
* Message Reception and Transmission:
- 32 message FIFOs

- Each FIFO can have up to 32 messages for a

total of 1024 messages Figure 24-1 illustrates the general structure of the CAN

module.

FIGURE 24-1: PIC32 CAN MODULE BLOCK DIAGRAM
CxTX
D
32 Filters
4 Masks
CxRX CPU
CAN Module

System Bus
Message
Buffer Size
) SysiEm AN 2 or 4 Words
2 Message Buffer 31 Message Buffer 31 Message Buffer 31
=1
@ I I i
o | | |
IS | | |
@ | [ B |
& I I I
= 1 ] 1
N Message Buffer 1 Message Buffer 1 Message Buffer 1
i<} Message Buffer 0 Message Buffer 0 Message Buffer 0
=) _ FIFOO FIFOlL ——————-———————- FIFO31 Y,
—~

CAN Message FIFO (up to 32 FIFOs)
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REGISTER 24-5:

CiTREC: CAN TRANSMIT/RECEIVE ERROR COUNT 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
3124 U-0 uU-0 u-0 u-0 uU-0 uU-0 U-0 uU-0

) u-0 u-0 R-0 R-0 R-0 R-0 R-0 R-0
2316 — — TXBO TXBP RXBP TXWARN | RXWARN EWARN
) R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
158 TERRCNT<7:0>
) R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
70 RERRCNT<7:0>
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 31-22 Unimplemented: Read as ‘0’
bit 21 TXBO: Transmitter in Error State Bus OFF (TERRCNT > 256)
bit 20 TXBP: Transmitter in Error State Bus Passive (TERRCNT > 128)
bit 19 RXBP: Receiver in Error State Bus Passive (RERRCNT > 128)
bit 18 TXWARN: Transmitter in Error State Warning (128 > TERRCNT > 96)
bit 17 RXWARN: Receiver in Error State Warning (128 > RERRCNT > 96)
bit 16 EWARN: Transmitter or Receiver is in Error State Warning
bit 15-8 TERRCNT<7:0>: Transmit Error Counter
bit 7-0 RERRCNT<7:0>: Receive Error Counter
REGISTER 24-6: CiFSTAT: CAN FIFO STATUS 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-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
31:24 FIFOIP31 FIFOIP30 | FIFOIP29 FIFOIP28 FIFOIP27 | FIFOIP26 | FIFOIP25 | FIFOIP24
' R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
23:16 FIFOIP23 FIFOIP22 | FIFOIP21 FIFOIP20 FIFOIP19 | FIFOIP18 | FIFOIP17 | FIFOIP16
) R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
158 FIFOIP15 FIFOIP14 | FIFOIP13 FIFOIP12 FIFOIP11 | FIFOIP10 | FIFOIP9 FIFOIP8
) R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
70 FIFOIP7 FIFOIP6 FIFOIP5 FIFOIP4 FIFOIP3 FIFOIP2 | FIFOIP1 FIFOIPO

Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown

bit 31-0 FIFOIP<31:0>: FIFON Interrupt Pending bits
1 = One or more enabled FIFO interrupts are pending

0 = No FIFO interrupts are pending
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REGISTER 24-11: CiFLTCON1: CAN FILTER CONTROL REGISTER 1

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
' RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 FLTEN7 MSEL7<1:0> FSEL7<4:0>
_ RIW-0 RW-0 | RMW-0 RWo | Rw-0 | Rw-o | Rwo | Rwo
23:16 FLTENG6 MSEL6<1:0> FSEL6<4:0>
_ RIW-0 RW-0 | RMW-0 RWo | Rw-0 | Rwo | RWO0 | RWO
15:8 FLTENS MSEL5<1:0> FSEL5<4.0>
_ RIW-0 RW-0 | RMW-0 RWo | Rw-0 | Rw-o | Rwo | Rwo
0 FLTEN4 MSEL4<1:0> FSEL4<4:0>
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

bit 30-29

bit 28-24

bit 23

bit 22-21

bit 20-16

FLTENTY: Filter 7 Enable bit

1 = Filter is enabled

0 = Filter is disabled

MSEL7<1:0>: Filter 7 Mask Select bits

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

FSEL7<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

FLTENSG: Filter 6 Enable bit

1 = Filter is enabled

0 = Filter is disabled

MSEL6<1:0>: Filter 6 Mask Select bits
11 = Acceptance Mask 3 selected

10 = Acceptance Mask 2 selected

01 = Acceptance Mask 1 selected

00 = Acceptance Mask 0 selected

FSEL6<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

Note:

The bits in this register can only be modified if the corresponding filter enable (FLTENN) bit is ‘0"
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REGISTER 25-7: ETHPMMO: ETHERNET CONTROLLER PATTERN MATCH MASK 0 REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
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
_ RIW-0 R/W-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0 R/W-0
31:24 PMM<31:24>
9316 rRw-0 | Rwo | Rw-0 | RWO | RW-O0 | RW-0 | RWO0 | RW-O
' PMM<23:16>
158 rRw-0 | Rwo | Rw-0 | RWO | RWO | RW-0 | RWO0 | RW-O
' PMM<15:8>
70 rRw-0 | Rwo | Rw-0 | RWO | RWO | RW-0 | RWO0 | RW-O
' PMM<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 31-24 PMM<31:24>: Pattern Match Mask 3 bits
bit 23-16 PMM<23:16>: Pattern Match Mask 2 bits
bit 15-8 PMM<15:8>: Pattern Match Mask 1 bits
bit 7-0 PMM<7:0>: Pattern Match Mask 0 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 PMMODE bit
(ETHRXFC<11:8>) = 0.

REGISTER 25-8: ETHPMM1: ETHERNET CONTROLLER PATTERN MATCH MASK 1 REGISTER

Bit Range . . . . . . . Bit
Bit Bit Bit Bit Bit Bit Bit 24/16/8/0
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
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 PMM<63:56>
9316 rRwo | rRwo | Rwo | Rwo | Rwo | Rwo0 | RwW-0 | RW-O
PMM<55:48>
158 rRwo | rRwo | Rwo | Rwo | Rwo | Rwo0 | RwW-0 | RW-O
' PMM<47:40>
70 rRwo | rRwo | Rwo | Rwo | Rwo | Rwo0 | RwW-0 | RW-O
' PMM<39:32>
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 31-24 PMM<63:56>: Pattern Match Mask 7 bits
bit 23-16 PMM<55:48>: Pattern Match Mask 6 bits
bit 15-8 PMM<47:40>: Pattern Match Mask 5 bits
bit 7-0 PMM<39:32>: Pattern Match Mask 4 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 PMMODE bit
(ETHRXFC<11:8>) = 0.
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REGISTER 25-20: ETHFRMRXOK: ETHERNET CONTROLLER FRAMES RECEIVED OK

STATISTICS 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
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
’ FRMRXOKCNT<15:8>
20 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' FRMRXOKCNT<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 31-16
bit 15-0

Unimplemented: Read as ‘0’
FRMRXOKCNT<15:0>: Frames Received OK Count bits

Increment count for frames received successfully by the RX Filter. This count will not be incremented if
there is a Frame Check Sequence (FCS) or Alignment error.

Note 1:

This register is only used for RX operations.
This register is automatically cleared by hardware after a read operation, unless the byte enables for
bytes 0/1 are ‘0.
It is recommended to use the SET, CLR, or INV registers to set or clear any bit in this register. Setting or
clearing any bits in this register should only be done for debug/test purposes.
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26.0 COMPARATOR The Comparator module contains two comparators that
can be configured in a variety of ways.

Note: This data sheet summarizes the features

) Key features of the Comparator module include:
of the PIC32MX5XX/6XX/7XX family of

devices. It is not intended to be a » Selectable inputs available include:
comprehensive reference source. To - Analog inputs multiplexed with 1/0O pins
complement the information in this data - On-chip internal absolute voltage reference (IVREF)
sheet, refer to Section 19 - Comparator voltage reference (CVREF)

“Comparator” (DS60001110) in the
“PIC32 Family Reference Manual”, which
is available from the Microchip web site
(www.microchip.com/PIC32). A block diagram of the Comparator module is
illustrated in Figure 26-1.

¢ Outputs can be inverted
¢ Selectable interrupt generation

FIGURE 26-1: COMPARATOR MODULE BLOCK DIAGRAM
Comparator 1
CREF . COUT (CM1CON<8>)
R ON cPOL C10UT (CMSTAT<0>)
c1N+® |
() 1 +
CVREF AR f—— -4 c10UT
I
CCH<1:0> c1 L F_ !
C1IN- —o ]
| — COE
ClIN+ J———0 |
C2iN+ [X}—-L1o I
| I
IVRer(® - 10 |
Comparator 2
CREF COUT (CM2CON<8>)
R ON cPOL C20UT (CMSTAT<1>)
C2IN+ I
() 1 +
CVREF AR f—— -4 C20UT
I
CCH<1:0> c2 L F_ !
C2IN- —o- ]
| — COE
caiN+ DXJ——o |
C1IN+ @—:_o !
IVRer®  ——+o0 [
Note 1: On devices with a USB module, and when the module is enabled, this pin is controlled by the USB module,
and therefore, is not available as a comparator input.
2: Internally connected. See Section 27.0 “Comparator Voltage Reference (CVREF)".
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31.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers (MCU) and dsPIC® digital
signal controllers (DSC) are supported with a full range
of software and hardware development tools:
* Integrated Development Environment

- MPLAB® X IDE Software
e Compilers/Assemblers/Linkers

- MPLAB XC Compiler

- MPASM™ Assembler

- MPLINK™ Object Linker/
MPLIB™ Obiject Librarian

- MPLAB Assembler/Linker/Librarian for
Various Device Families

« Simulators
- MPLAB X SIM Software Simulator
* Emulators
- MPLAB REAL ICE™ In-Circuit Emulator
« In-Circuit Debuggers/Programmers
- MPLABICD 3
- PICkit™ 3
» Device Programmers
- MPLAB PM3 Device Programmer

« Low-Cost Demonstration/Development Boards,
Evaluation Kits and Starter Kits

 Third-party development tools

31.1 MPLAB X Integrated Development
Environment Software

The MPLAB X IDE is a single, unified graphical user
interface for Microchip and third-party software, and
hardware development tool that runs on Windows®,
Linux and Mac OS® X. Based on the NetBeans IDE,
MPLAB X IDE is an entirely new IDE with a host of free
software components and plug-ins for high-
performance application development and debugging.
Moving between tools and upgrading from software
simulators to hardware debugging and programming
tools is simple with the seamless user interface.

With complete project management, visual call graphs,
a configurable watch window and a feature-rich editor
that includes code completion and context menus,
MPLAB X IDE is flexible and friendly enough for new
users. With the ability to support multiple tools on
multiple projects with simultaneous debugging, MPLAB
X IDE is also suitable for the needs of experienced
users.

Feature-Rich Editor:

¢ Color syntax highlighting

* Smart code completion makes suggestions and
provides hints as you type

« Automatic code formatting based on user-defined
rules

« Live parsing
User-Friendly, Customizable Interface:

« Fully customizable interface: toolbars, toolbar
buttons, windows, window placement, etc.

¢ Call graph window

Project-Based Workspaces:

« Multiple projects

« Multiple tools

« Multiple configurations

¢ Simultaneous debugging sessions

File History and Bug Tracking:

¢ Local file history feature
 Built-in support for Bugzilla issue tracker
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TABLE 32-9: DC CHARACTERISTICS: I/O PIN OUTPUT SPECIFICATIONS

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

DC CHARACTERISTICS

Param. | Symbol Characteristic Min. Typ. | Max. | Units Conditions
Output Low Voltage
1/0 Pins:
4x Sink Driver Pins - All /O — — 0.4 \% loL <10 mA, VDD = 3.3V
output pins not defined as 8x
DO10 VoL Sink Driver pins
Output Low Voltage
1/0 Pins: — — 0.4 Y, loL <15 mA, VbD = 3.3V
8x Sink Driver Pins - RC15
Output High Voltage
1/0 Pins:
4x Source Driver Pins - All I/O 2.4 — — \% loH > -10 mA, VDD = 3.3V
output pins not defined as 8x
DO20 |VoH Source Driver pins
Output High Voltage
1/0 Pins: 2.4 — — Y, IoH > -15 mA, VDD = 3.3V
8x Source Driver Pins - RC15
Output High Voltage 150 | — | — IoH > -14 mA, VoD = 3.3V
1/0 Pins: n
4x Source Driver Pins - All /1O 2.00 — — \% IOH > -12 mA, VDD = 3.3V
output pins not defined as 8x 3.00 loH > -7 mA. V 3.3V
; ; ; . — — OH > -7 mA, VDD = 3.
DO20A |VoH1 Sink Drlvgr pins
Output High Voltage 150 | — — IOH > -22 mA, VDD = 3.3V
1/0 Pins: I
8x Source Driver Pins - RC15 2.00) — — \ IoH > -18 mA, VDD = 3.3V
3.00 | — — IoH > -10 mA, VDD = 3.3V

Note 1: Parameters are characterized, but not tested.
2: This driver pin only applies to devices with less than 64 pins.
3: This driver pin only applies to devices with 64 pins.

TABLE 32-10: ELECTRICAL CHARACTERISTICS: BOR

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

DC CHARACTERISTICS

P?\:gm' Symbol Characteristics Min.@ Typical Max. |Units Conditions
BO10 VBOR BOR Event on VDD transition 2.0 — 2.3 \Y —
high-to-low (Note 2)

Note 1: Parameters are for design guidance only and are not tested in manufacturing.

2:  Overall functional device operation at VBORMIN < VDD < VDDMIN is tested, but not characterized. All device
Analog modules, such as ADC, etc., will function, but with degraded performance below VDDMIN.
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TABLE 32-42: USB OTG ELECTRICAL SPECIFICATIONS

AC 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

Pz?\lrgm. Symbol Characteristics® Min. |Typical| Max. Units Conditions

USB313 |VusB3v3 |USB Voltage 3.0 — 3.6 V | Voltage on VusB3v3
must be in this range for
proper USB operation

USB315 |ViLuse  |Input Low Voltage for USB Buffer — — 0.8 \% —

USB316 |VIHUSB |Input High Voltage for USB Buffer 2.0 — — \% —

USB318 |VDIFS Differential Input Sensitivity — — 0.2 V | The difference between
D+ and D- must exceed
this value while VCM is
met

USB319 |VCM Differential Common Mode Range| 0.8 — 25 \% —

USB320 |ZouT Driver Output Impedance 28.0 — 44.0 Q —

USB321 |VoL Voltage Output Low 0.0 — 0.3 \% 1.425 kQ load
connected to VUSB3V3

USB322 |VoH Voltage Output High 2.8 — 3.6 \% 14.25 kQ load
connected to ground

Note 1. These parameters are characterized, but not tested in manufacturing.
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100-Lead Plastic Thin Quad Flatpack (PT)-12x12x1mm Body, 2.00 mm Footprint [TQFP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

|
—_/
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

<

C1

SILK SCREEN
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ATy
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RECOMMENDED LAND PATTERN

Units

MILLIMETERS

Dimension Limits

MIN

| NOM

MAX

Contact Pitch

E

0.40 BSC

Contact Pad Spacing

C1

13.40

Contact Pad Spacing

C2

13.40

Contact Pad Width (X100)

X1

0.20

Contact Pad Length (X100)

Y1

1.50

Distance Between Pads

G

0.20

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

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2100B
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64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]
With 7.15 x 7.15 Exposed Pad [QFN]

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

Dimension Limits| MIN [ NOM | MAX
Number of Pins N 64
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 9.00 BSC
Exposed Pad Width E2 705 | 715 | 750
Overall Length D 9.00 BSC
Exposed Pad Length D2 7.05 7.15 7.50
Contact Width b 0.18 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-149C Sheet 2 of 2
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64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]

With 0.40 mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
c1 '
w2 ‘
o I
HH0000000000000( :
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c2 - — G
= =1
— —
L — — T
— —
— —
— —
— Y1
— —
— - |
— - LHI0000000000000<
xt = |-
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits] MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 7.35
Optional Center Pad Length T2 7.35
Contact Pad Spacing C1 8.90
Contact Pad Spacing C2 8.90
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 0.85
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Tech

nology Drawing No. C04-2149A
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