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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

CANbus, Ethernet, 12C, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, POR, PWM, WDT
128KB (128K x 8)

FLASH

32Kx 8

2.3V ~ 3.6V

A/D 16x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

121-TFBGA

121-TFBGA (10x10)
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PIC32MX5XX/6XX/7XX

TABLE 7:

PIN NAMES FOR 100-PIN USB AND CAN DEVICES (CONTINUED)

100-PIN TQFP (TOP VIEW)

PIC32MX534F064L
PIC32MX564F064L
PIC32MX564F128L
PIC32MX575F512L
PIC32MX575F256L

Pin # Full Pin Name Pin # Full Pin Name
71 |IC4/PMCS1/PMA14/RD11 86 |VDD
72 |SDO1/OC1/INTO/RDO 87 |C1RX/PMD11/RFO
73 [SOSCI/CN1/RC13 88 |C1TX/PMD10/RF1
74 |SOSCO/T1CK/CNO/RC14 89 |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 |(IC5/PMD12/RD12 94 |PMD1/RE1
80 [PMD13/CN19/RD13 95 |TRD2/RG14
81 [OC5/PMWR/CN13/RD4 96 |TRD1/RG12
82 |PMRD/CN14/RD5 97 |TRDO/RG13
83 [PMD14/CN15/RD6 98 |PMD2/RE2
84 |PMD15/CN16/RD7 99 |PMD3/RE3
85 |Vcap 100 [PMD4/RE4
Note 1: Shaded pins are 5V tolerant.

© 2009-2016 Microchip Technology Inc.
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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
PMDO 60 93 Ad B52 I/O | TTL/ST |Parallel Master Port data
PMD1 61 94 B4 A64 /o | TTL/ST |(Demultiplexed Master mode) or
PMD2 62 08 B3 766 O | TTLUST adddress/data (Multiplexed Master
PMD3 63 99 A2 B56 /O | TTL/ST modes)
PMD4 64 100 Al A67 /O |TTL/ST
PMD5 1 3 D3 B2 /O |TTL/IST
PMD6 2 4 C1 Ad /O |TTL/IST
PMD7 3 5 D2 B3 /O | TTL/IST
PMD8 — 90 A5 A6l /O | TTL/ST
PMD9 — 89 E6 B50 /O |TTL/ST
PMD10 — 88 A6 A60 /O |TTL/ST
PMD11 — 87 B6 B49 /O | TTL/ST
PMD12 — 79 A9 B43 /O | TTL/IST
PMD13 — 80 D8 A54 /O |TTL/IST
PMD14 — 83 D7 B45 /O |TTL/ST
PMD15 — 84 Cc7 A56 /O | TTL/IST
Parallel Master Port address latch
PMALL 30 44 L8 A29 (0] — |enable low byte (Multiplexed Master
modes)
Parallel Master Port address latch
PMALH 29 43 K7 B24 (0] — |enable high byte (Multiplexed Master
modes)
PMRD 53 82 B8 A55 (0] — |Parallel Master Port read strobe
PMWR 52 81 c8 B44 o] — |Parallel Master Port write strobe
VBUS 34 54 H8 A37 | Analog |USB bus power monitor
USB internal transceiver supply. If the
VUSB3V3 35 55 H9 B30 P — USB module is not used, this pin must
be connected to VDD.
VBUSON 1 20 a1 A12 0 . (l;JuStEu?OSt and OTG bus power control
D+ 37 57 H10 B31 I/O | Analog |USB D+
D- 36 56 J1u A38 I/O | Analog |USB D-
USBID 33 51 K10 A35 I ST |USB OTG ID detect
C1RX 58 87 B6 B49 | ST |CANL1 bus receive pin
C1TX 59 88 A6 A60 @) — |CANZ1 bus transmit pin
AC1RX 32 40 K6 A27 I ST |Alternate CANL1 bus receive pin
AC1TX 31 39 L6 B22 (@) — |Alternate CAN1 bus transmit pin
C2RX 29 90 A5 A61 | ST |CANZ2 bus receive pin
C2TX 21 89 E6 B50 @) — |CANZ2 bus transmit pin
AC2RX — 8 E2 A6 1 ST |Alternate CAN2 bus receive pin

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

TABLE 7-1: INTERRUPT IRQ, VECTOR AND BIT LOCATION
Interrupt Source® Nuliner ’\}Ler‘;]tt‘:ér Interrupt Bit L.oc.atlon —
Flag Enable Priority Sub-Priority
Highest Natural Order Priority

CT — Core Timer Interrupt 0 0 IFS0<0> IEC0<0> |IPC0<4:2> IPC0<1:0>
CSO0 — Core Software Interrupt 0 1 1 IFS0<1> IECO<1> |IPC0<12:10> |IPC0<9:8>
CS1 — Core Software Interrupt 1 2 2 IFS0<2> IEC0<2> |IPC0<20:18> |IPCO0<17:16>
INTO — External Interrupt O 3 3 IFS0<3> IEC0<3> |IPC0<28:26> |IPC0<25:24>
T1-Timerl 4 4 IFS0<4> IEC0<4> |IPC1<4:2> IPC1<1:0>
IC1 — Input Capture 1 5 5 IFS0<5> |IECO<5> |IPC1<12:10> |IPC1<9:8>
OC1 — Output Compare 1 6 6 IFS0<6> IECO<6> |IPC1<20:18> |IPC1<17:16>
INT1 — External Interrupt 1 7 7 IFS0<7> IECO<7> |IPC1<28:26> |IPC1<25:24>
T2 — Timer2 8 8 IFS0<8> |IEC0<8> |IPC2<4:2> IPC2<1:0>
IC2 — Input Capture 2 9 9 IFS0<9> IECO0<9> |IPC2<12:10> |IPC2<9:8>
OC2 — Output Compare 2 10 10 IFS0<10> |IECO0<10> |IPC2<20:18> |IPC2<17:16>
INT2 — External Interrupt 2 11 11 IFS0<11> |IECO<11> |IPC2<28:26> |IPC2<25:24>
T3 — Timer3 12 12 IFS0<12> |IECO0<12> |IPC3<4:2> IPC3<1:0>
IC3 — Input Capture 3 13 13 IFS0<13> |IECO0<13> |IPC3<12:10> |IPC3<9:8>
OC3 — Output Compare 3 14 14 IFS0<14> |IECO<14> |IPC3<20:18> |IPC3<17:16>
INT3 — External Interrupt 3 15 15 IFS0<15> | IEC0<15> |IPC3<28:26> |IPC3<25:24>
T4 — Timer4 16 16 IFS0<16> |IEC0<16> |IPC4<4:2> IPC4<1:0>
IC4 — Input Capture 4 17 17 IFS0<17> |IECO<17> |IPC4<12:10> |IPC4<9:8>
OC4 — Output Compare 4 18 18 IFS0<18> | IEC0<18> |IPC4<20:18> |IPC4<17:16>
INT4 — External Interrupt 4 19 19 IFS0<19> | IEC0<19> |IPC4<28:26> |IPC4<25:24>
T5 — Timer5 20 20 IFS0<20> |IEC0<20> |IPC5<4:2> IPC5<1:0>
IC5 — Input Capture 5 21 21 IFS0<21> |IECO0<21> |IPC5<12:10> |IPC5<9:8>
OC5 — Output Compare 5 22 22 IFS0<22> | IEC0<22> |IPC5<20:18> |IPC5<17:16>
SPI1E — SPI1 Fault 23 23 IFS0<23> |IEC0<23> |IPC5<28:26> |IPC5<25:24>
SPI1RX — SPI1 Receive Done 24 23 IFS0<24> | IEC0<24> |IPC5<28:26> |IPC5<25:24>
SPI1TX — SPI1 Transfer Done 25 23 IFS0<25> | IEC0<25> |IPC5<28:26> |IPC5<25:24>
U1E — UART1 Error
SPI3E — SPI3 Fault 26 24 IFS0<26> |IEC0<26> |IPC6<4:2> IPC6<1:0>
12C3B — 12C3 Bus Collision Event
U1RX — UART1 Receiver
SPI3RX — SPI3 Receive Done 27 24 IFS0<27> |IEC0<27> |IPC6<4:2> IPC6<1:0>
12C3S - 12C3 Slave Event
U1TX — UART1 Transmitter
SPI3TX — SPI3 Transfer Done 28 24 IFS0<28> | IEC0<28> |IPC6<4:2> IPC6<1:0>
12C3M - 12C3 Master Event
12C1B — 12C1 Bus Collision Event 29 25 IFS0<29> |IEC0<29> |IPC6<12:10> |IPC6<9:8>
12C1S - I2C1 Slave Event 30 25 IFS0<30> |IEC0<30> |IPC6<12:10> |IPC6<9:8>
12C1M — 12C1 Master Event 31 25 IFS0<31> |IECO0<31> |IPC6<12:10> |IPC6<9:8>
CN — Input Change Interrupt 32 26 IFS1<0> IEC1<0> |IPC6<20:18> |IPC6<17:16>

Note 1:

Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MX5XX USB and CAN

Features”, TABLE 2: “PIC32MX6XX USB and Ethernet Features” and TABLE 3: “PIC32MX7XX USB,
Ethernet, and CAN Features” for the list of available peripherals.

DS60001156J-page 74
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PIC32MX5XX/6XX/7XX

TABLE 7-1:

INTERRUPT IRQ, VECTOR AND BIT LOCATION (CONTINUED)

Interrupt Bit Location

Interrupt Source(d Nulstber ’\}{Je:]tgér — —
Flag Enable Priority Sub-Priority

IC3E — Input Capture 3 Error 63 13 IFS1<31> |IEC1<31> |IPC3<12:10> |IPC3<9:8>
IC4E — Input Capture 4 Error 64 17 IFS2<0> IEC2<0> |IPC4<12:10> |IPC4<9:8>
IC5E — Input Capture 5 Error 65 21 IFS2<1> IEC2<1> |IPC5<12:10> |IPC5<9:8>
PMPE — Parallel Master Port Error 66 28 IFS2<2> IEC2<2> [IPC7<4:2> IPC7<1:0>
U4E — UART4 Error 67 49 IFS2<3> IEC2<3> |IPC12<12:10> |IPC12<9:8>
U4RX — UART4 Receiver 68 49 IFS2<4> |IEC2<4> |IPC12<12:10> |IPC12<9:8>
U4TX — UART4 Transmitter 69 49 IFS2<5> IEC2<5> |IPC12<12:10> |IPC12<9:8>
UGE — UART®6 Error 70 50 IFS2<6> |IEC2<6> |[IPC12<20:18>|IPC12<17:16>
U6RX — UART6 Receiver 71 50 IFS2<7> |IEC2<7> |[IPC12<20:18> |IPC12<17:16>
U6TX — UARTG6 Transmitter 72 50 IFS2<8> IEC2<8> |IPC12<20:18>|IPC12<17:16>
U5SE — UARTS Error 73 51 IFS2<9> |IEC2<9> |[IPC12<28:26> |IPC12<25:24>
U5RX — UARTS5 Receiver 74 51 IFS2<10> |IEC2<10> |IPC12<28:26> |IPC12<25:24>
US5TX — UARTS5S Transmitter 75 51 IFS2<11> | IEC2<11> |IPC12<28:26> |IPC12<25:24>
(Reserved) — — — — — —

Lowest Natural Order Priority

Note 1:

Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MX5XX USB and CAN

Features”, TABLE 2: “PIC32MX6XX USB and Ethernet Features” and TABLE 3: “PIC32MX7XX USB,
Ethernet, and CAN Features” for the list of available peripherals.
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PIC32MX5XX/6XX/7XX

REGISTER 9-12:

CHEPFABT. PREFETCH CACHE ABORT 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
3124 CHEPFABT<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
CHEPFABT<23:16>
15:8 R/W-x | R/W-x R/W-x R/W-x | R/W-x R/W-x R/W-x R/W-x
CHEPFABT<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
' CHEPFABT<7:0>
Legend:

R = Readable bit

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 CHEPFABT<31:0>: Prefab Abort Count bits

Incremented each time an automatic prefetch cache is aborted due to a non-sequential instruction fetch, load
or store.

DS60001156J-page 110 © 2009-2016 Microchip Technology Inc.
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TABLE 12-5: PORTD REGISTER MAP FOR PIC32MX534F064H, PIC32MX564F064H, PIC32MX564F128H, PIC32MX575F256H,

PIC32MX575F512H, PIC32MX664F064H, PIC32MX664F128H, PIC32MX675F256H, PIC32MX675F512H, PIC32MX695F512H,
PIC32MX775F256H, PIC32MX775F512H AND PIC32MX795F512H DEVICES

a Bits
[P I ) i)
° #l o = O
T o s »
0| HE | &
§ @ &9 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 oM <
S

31:16 — — — — — — — — — — — — — — — — 0000
60CO | TRISD

15:0 — — — — TRISD11 | TRISD10 | TRISD9 | TRISD8 | TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO | OFFF

31:16 — — — — — — — — — — — — — — — — 0000
60D0 | PORTD

15:0 — — — — RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX

31:16 — — — — — — — — — — — — — — — — 0000
60EO0 | LATD

15:0 — — — — LATD11 | LATD10 LATD9 LATD8 LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATDO | XXXX

31:16 — — — — — — — — — — — — — — — — 0000
60F0 | ODCD

15:0 — — — — ODCD11 | ODCD10 | ODCD9 oDbCcD8 | ODCD7 ODCD6 | ODCD5 ODCD4 ODCD3 | ODCD2 ODCD1 | ODCDO | 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.

TABLE 12-6: PORTD REGISTER MAP FOR PIC32MX534F064L, PIC32MX564F064L, PIC32MX564F128L, PIC32MX575F256L,
PIC32MX575F512L, PIC32MX664F064L, PIC32MX664F128L, PIC32MX675F256L, PIC32MX675F512L, PIC32MX695F512L,
PIC32MX764F128L, PIC32MX775F256L, PIC32MX775F512L AND PIC32MX795F512L DEVICES

A Bits
Q~ L+ ] %]
o #* o = 2
S| B = »
<o | 5E x &
g @ & g - 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 2216 21/5 20/4 19/3 18/2 17/1 16/0 —
2> m <
£
60co | TRISD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | TRISD15 | TRISD14 | TRISD13 | TRISD12 | TRISD11 | TRISD10 | TRISD9 | TRISD8 | TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO | FFFF
31:16 — — — — — — — — — — — — — — — — 0000
60D0 | PORTD
15:0 RD15 RD14 RD13 RD12 RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX
60E0 | LATD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 LAT15 LAT14 LAT13 LAT12 LATD11 | LATD10 LATD9 LATD8 LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATDO XXXX
60F0 | obcp 31:16 — — — — — — — — — — — — — — — — 0000
15:0 | ODCD15 | ODCD14 | ODCD13 | ODCD12 | ODCD11 | ODCD10 | ODCD9 OoDCD8 | ODCD7 ODCD6 | ODCD5 | ODCD4 | ODCD3 | ODCD2 | ODCD1 ODCDO | 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

NOTES:
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PIC32MX5XX/6XX/7XX

REGISTER 22-1: RTCCON: RTC CONTROL REGISTER (CONTINUED)
bit 3 RTCWREN: RTC Value Registers Write Enable bit*)
1 = RTC Value registers can be written to by the user
0 = RTC Value registers are locked out from being written to by the user
bit 2 RTCSYNC: RTCC Value Registers Read Synchronization bit
1 = RTC Value registers can change while reading, due to a rollover ripple that results in an invalid data

read. If the register is read twice and results in the same data, the data can be assumed to be valid.
0 = RTC Value registers can be read without concern about a rollover ripple

bit 1 HALFSEC: Half-Second Status bit®

1 = Second half period of a second
0 = First half period of a second

bit O RTCOE: RTCC Output Enable bit

1 = RTCC clock output is enabled (clock presented onto an 1/O)
0 = RTCC clock output is disabled

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
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PIC32MX5XX/6XX/7XX

REGISTER 22-2: RTCALRM: RTC ALARM CONTROL REGISTER (CONTINUED)
bit 7-0  ARPT<7:0>: Alarm Repeat Counter Value bits(®

11111111 = Alarm will trigger 256 times

00000000 = Alarm will trigger one time
The counter decrements on any alarm event. The counter only rolls over from 0x00 to OxFF if CHIME = 1.

Note 1: Hardware clears the ALRMEN bit anytime the alarm event occurs, when ARPT<7:0> =00 and
CHIME = 0.

2. This field should not be written when the RTCC ON bit = ‘1’ (RTCCON<15>) and ALRMSYNC = 1.
3: This assumes a CPU read will execute in less than 32 PBCLKSs.

| Note:  This register is only reset on a Power-on Reset (POR).
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TABLE 24-2: CAN2 REGISTER SUMMARY FOR PIC32MX775F256H, PIC32MX775F512H, PIC32MX795F512H, PIC32MX775F256L,
PIC32MX775F512L AND PIC32MX795F512L DEVICES (CONTINUED)
2 Bits
o - ) %)
= oS> = ©
28| 22 |8 2
Tg ';-'3 g 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 =
2% ) <
£
31:16| FLTEN19 MSEL19<1:0> FSEL19<4:0> FLTEN18 MSEL18<1:0> FSEL18<4:0> 0000
C100 | C2FLTCON4
15:0 | FLTEN17 MSEL17<1:0> FSEL17<4:0> FLTEN16 MSEL16<1:0> FSEL16<4:0: 0000
31:16| FLTEN23 MSEL23<1:0> FSEL23<4:0> FLTEN22 MSEL22<1:0> FSEL22<4:0> 0000
C110 | C2FLTCONS
15:0 | FLTEN21 MSEL21<1:0> FSEL21<4:0> FLTEN20 MSEL20<1:0> FSEL20<4:0> 0000
31:16| FLTEN27 MSEL27<1:0> FSEL27<4:0> FLTEN26 MSEL26<1:0> FSEL26<4:0> 0000
C120| C2FLTCONG6
15:0 | FLTEN25 MSEL25<1:0> FSEL25<4:0> FLTEN24 MSEL24<1:0> FSEL24<4:0> 0000
31:16| FLTEN31 MSEL31<1:0> FSEL31<4:0> FLTEN30 MSEL30<1:0> FSEL30<4:0> 0000
C130 | C2FLTCON7
15:0 | FLTEN29 MSEL29<1:0> FSEL29<4:0> FLTEN28 MSEL28<1:0> FSEL28<4:0> 0000
C2RXFn |31:16 SID<10:0> — EXID — EID<17:16> XXXX
C140 _
(n=0-31) |150 EID<15:0> XXXX
31:16 0000
C340| C2FIFOBA C2FIFOBA<31:0>
15:0 0000
350 |C2FIFOCONN 31:16 — — — — = = — — — — — FSIZE<4:0> 0000
(n=0-31) |15:0 — FRESET UINC DONLY — — — — TXEN TXABAT | TXLARB TXERR TXREQ RTREN TXPRI<1:0> 0000
31:16 — — — — — [TXNFULLIE| TXHALFIE [TXEMPTYIE — — — — RXOVFLIE|RXFULLIE |RXHALFIE RXN 0000
C2FIFOINTn EMPTYIE
C350) “(n=031) RXN
15:0 — — — — — TXNFULLIF| TXHALFIF |[TXEMPTYIF — — — — RXOVFLIF| RXFULLIF | RXHALFIF EMPTYIE 0000
31:16 0000
ca7o | C2FIFOUAN C2FIFOUA<31:0>
(n=0-31) |15:0 0000
C2FIFOCIn |31:16 = = = = = = = = = = = = = = = = 0000
C380 -
(n=0-31) |150 — — — — — — — — — — — C2FIFOCI<4:0> 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.
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PIC32MX5XX/6XX/7XX

REGISTER 24-1: CiCON: CAN MODULE CONTROL 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

31:24

u-0 uU-0 u-0 uU-0 S/HC-0 R/W-1 R/W-0 R/W-0

— — — — ABAT REQOP<2:0>

23:16

R-1 R-0 R-0 R/W-0 U-0 u-0 u-0 U-0

OPMOD<2:0> CANCAP = = = =

15:8

R/W-0 u-0 R/W-0 uU-0 R-0 uU-0 uU-0 u-0

oN® — SIDLE — CANBUSY — — =

70

u-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — — DNCNT<4:0>

Legend:

HC = Hardware Clear S = Settable bit

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

bit 31-28
bit 27

bit 26-24

bit 23-21

bit 20

bit 19-16
bit 15

bit 14

Note 1:

Unimplemented: Read as ‘0’
ABAT: Abort All Pending Transmissions bit

1 = Signal all transmit buffers to abort transmission
0 = Module will clear this bit when all transmissions aborted
REQOP<2:0>: Request Operation Mode bits

111 = Set Listen All Messages mode

110 = Reserved

101 = Reserved

100 = Set Configuration mode

011 = Set Listen Only mode

010 = Set Loopback mode

001 = Set Disable mode

000 = Set Normal Operation mode

OPMOD<2:0>: Operation Mode Status bits

111 = Module is in Listen All Messages mode

110 = Reserved

101 = Reserved

100 = Module is in Configuration mode

011 = Module is in Listen Only mode

010 = Module is in Loopback mode

001 = Module is in Disable mode

000 = Module is in Normal Operation mode

CANCAP: CAN Message Receive Time Stamp Timer Capture Enable bit

1 = CANTMR value is stored on valid message reception and is stored with the message
0 = Disable CAN message receive time stamp timer capture and stop CANTMR to conserve power

Unimplemented: Read as ‘0’
ON: CAN On bit(H)

1 = CAN module is enabled
0 = CAN module is disabled

Unimplemented: Read as ‘0’

If the user application clears this bit, it may take a number of cycles before the CAN module completes the
current transaction and responds to this request. The user application should poll the CANBUSY bit to
verify that the request has been honored.
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REGISTER 24-9:

CiRXMn: CAN ACCEPTANCE FILTER MASK ‘n’ REGISTER (n =0, 1,2 OR 3)

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
3124 SID<10:3>
_ RW0 | RwoO [ Rwo U-0 RIW-0 U-0 RW-0 | RMW-0
2310 SID<2:0> — MIDE — EID<17:16>
. RW0 | Rwo0 [ Rwo RIW-0 RIW-0 RW-0 RW-0 | RMW-0
158 EID<15:8>
_ RW0 | RwoO [ Rwo RIW-0 RIW-0 RW-0 RW-0 | RMW-0
70 EID<7:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bitis set

U = Unimplemented bit, read as ‘0’

‘0’ = Bitis cleared

X = Bitis unknown

bit 31-21

SID<10:0>: Standard Identifier bits

1 = Include the SIDx bit in filter comparison
0 = The SIDx bit is a ‘don’t care’ in filter operation

bit 20 Unimplemented: Read as ‘0’
bit 19 MIDE: Identifier Receive Mode bit
1 = Match only message types (standard/extended address) that correspond to the EXID bit in filter
0 = Match either standard or extended address message if filters match (that is, if (Filter SID) = (Message
SID) or if (FILTER SID/EID) = (Message SID/EID))
bit 18 Unimplemented: Read as ‘0’
bit 17-0 EID<17:0>: Extended Identifier bits
1 = Include the EIDx bit in filter comparison
0 = The EIDx bit is a ‘don’t care’ in filter operation
Note:  This register can only be modified when the CAN module is in Configuration mode (OPMOD<2:0>

(CICON<23:21>) = 100).
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REGISTER 24-14: CiFLTCON4: CAN FILTER CONTROL REGISTER 4 (CONTINUED)

bit 15 FLTEN17: Filter 13 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 14-13 MSEL17<1:0>: Filter 17 Mask Select bits

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

bit 12-8  FSEL17<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

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

bit 7 FLTEN16: Filter 16 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 6-5 MSEL16<1:0>: Filter 16 Mask Select bits
11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected
bit 4-0 FSEL16<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. I

© 2009-2016 Microchip Technology Inc. DS60001156J-page 265



PIC32MX5XX/6XX/7XX

REGISTER 25-31: EMAC1IMCFG: ETHERNET CONTROLLER MAC MIl MANAGEMENT

CONFIGURATION 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 uU-0 U-0 U-0 U-0 U-0 U-0 U-0
23:16
158 R/W-0 uU-0 U-0 U-0 U-0 U-0 U-0 U-0
' RESETMGMT — — — — — — —
7:0 u-0 U-0 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' - - CLKSEL<3:0>M NOPRE | SCANINC
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 RESETMGMT: Test Reset MIl Management bit
1 = Reset the MIl Management module
0 = Normal Operation
bit 14-6 Unimplemented: Read as ‘0’
bit 5-2 CLKSEL<3:0>: MIl Management Clock Select 1 bits(1)
These bits are used by the clock divide logic in creating the MIl Management Clock (MDC), which the IEEE
802.3 Specification defines to be no faster than 2.5 MHz. Some PHYs support clock rates up to 12.5 MHz.
bit 1 NOPRE: Suppress Preamble bit
1 = The MIl Management will perform read/write cycles without the 32-bit preamble field. Some PHYs
support suppressed preamble
0 = Normal read/write cycles are performed
bit O SCANINC: Scan Increment bit
1 =The MIl Management module will perform read cycles across a range of PHYs. The read cycles will start
from address 1 through the value setin EMAC1MADR<PHYADDR>
0 = Continuous reads of the same PHY
Note 1: Table 25-7 provides a description of the clock divider encoding.
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.

TABLE 25-7:  MIIM CLOCK SELECTION

MIIM Clock Select EMAC1IMCFG<5:2>
SYSCLK divided by 4 000x
SYSCLK divided by 6 0010
SYSCLK divided by 8 0011
SYSCLK divided by 10 0100

SYSCLK divided by 14 0101
SYSCLK divided by 20 0110
SYSCLK divided by 28 0111
SYSCLK divided by 40 1000
Undefined Any other combination
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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.

DS60001156J-page 322

© 2009-2016 Microchip Technology Inc.




PIC32MX5XX/6XX/7XX

27.0 COMPARATOR VOLTAGE
REFERENCE (CVrer)

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 com-
plement the information in this data sheet,
refer to Section 20. “Comparator Voltage
Reference (CVREF)” (DS60001109) in the
“PIC32 Family Reference Manual”, which
is available from the Microchip web site

(www.microchip.com/PIC32).

The CVREF module is a 16-tap, resistor ladder network
that provides a selectable reference voltage. Although
its primary purpose is to provide a reference for the
analog comparators, it also may be used independently
of them.

FIGURE 27-1:

A block diagram of the module is illustrated in
Figure 27-1. The resistor ladder is segmented to
provide two ranges of voltage reference values and has
a power-down function to conserve power when the
reference is not being used. The module’s supply refer-
ence can be provided from either device VDD/VsS or an
external voltage reference. The CVREF output is avail-
able for the comparators and typically available for pin
output.

Key features of the CVREF module include:

« High and low range selection

« Sixteen output levels available for each range

< Internally connected to comparators to conserve
device pins

« Output can be connected to a pin

COMPARATOR VOLTAGE REFERENCE MODULE BLOCK DIAGRAM

BGSEL<1:0>(®

Avss PJ———
CVRSS =0

1.2V —»
0.6V —p IVREF
> VReFseL(®
Vi . |Z—l—° CVRSS =1
REF
~ g CVRSRC CVREF
AVDD g'—o
- 8R
CVRSS=0 CVR<3:0> >
CVREN R
RS
RS
R ? X
= _
16 Steps T . =
< ! . 7 o PX] cvreFout
I © | CVROE (CVRCON<6>)
RZ
RS
RZ
CVRR | 1 % 8R
CVRSS =1
VREF- |Z—o E—
I —

Note 1: This bit is not available on PIC32MX575/675/695/775/795 devices. On these devices CVREF is generated by the
Register network and IVREF is connected to 0.6V.
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TABLE 32-7:

DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)

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

P?\:gm' Typical(z) Max. Units Conditions
Power-Down Current (IPp)\D) for PIC32MX575/675/695/775/795 Family Devices
DC40 10 40 -40°C
DC40a 36 100 +25°C
2.3V | Base Power-Down Current (Note 6)
DC40b 400 720 +85°C
DC40h 900 1800 +105°C
DC40c 41 120 +25°C 3.3V |Base Power-Down Current
DCaod | 22 80 M T aoc
DC40e 42 120 +25°C
DC40g 315 400®) +70°C | 3.6V |Base Power-Down Current (Note 6)
DCA40f 410 800 +85°C
DCA40i 1000 2000 +105°C
Module Differential Current for PIC32MX575/675/695/775/795 Family Devices
DC41 — 10 2.3V | Watchdog Timer Current: AlwbT (Notes 3,6)
DC4la 5 — pA — 3.3V | Watchdog Timer Current: AlwDT (Note 3)
DC41b — 20 3.6V | Watchdog Timer Current: AlwDT (Note 3,6)
DC42 — 40 2.3V |RTCC + Timerl w/32 kHz Crystal: AIRTCC (Notes 3,6)
DC42a 23 — pA — 3.3V |RTCC + Timerl w/32 kHz Crystal: AIRTCC (Note 3)
DC42b — 50 3.6V |RTCC + Timerl w/32 kHz Crystal: AIRTCC (Note 3,6)
DC43 — 1300 2.5V |ADC: Alabc (Notes 3,4,6)
DC43a 1100 — pA — 3.3V | ADC: Alabc (Notes 3,4)
DC43b — 1300 3.6V |ADC: AlaDc (Notes 3,4,6)
Note 1: The test conditions for IPD current measurements are as follows:
» Oscillator mode is EC (for 8 MHz and below) and EC+PLL (for above 8 MHz) with OSC1 driven by
external square wave from rail-to-rail, (OSC1 input clock input over/undershoot < 100 mV required)
* OSC2/CLKO is configured as an I/O input pin
* USB PLL oscillator is disabled if the USB module is implemented, PBCLK divisor = 1:8
e CPU is in Sleep mode, program Flash memory Wait states = 111, Program Cache and Prefetch are
disabled and SRAM data memory Wait states = 1
« No peripheral modules are operating, (ON bit = 0)
« WDT, Clock Switching, Fail-Safe Clock Monitor, and Secondary Oscillator are disabled
« All'I/O pins are configured as inputs and pulled to Vss
« MCLR = VDD
e RTCC and JTAG are disabled
2: Datain the “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance
only and are not tested.
3:  The A current is the additional current consumed when the module is enabled. This current should be
added to the base IPD current.
4: Test conditions for ADC module differential current are as follows: Internal ADC RC oscillator enabled.
5. Data is characterized at +70°C and not tested. Parameter is for design guidance only.
6: This parameter is characterized, but not tested in manufacturing.
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121-Lead Plastic Thin Profile Ball Grid Array (BG) - 10x10x1.10 mm Body
[TFBGA--Formerly XBGA]

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

| c1 |
| |
" T T
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O O OO 00O 0O 0O 0 0O O0—
0 O 0O 0O0O0OO0OO0OO0OO0OO0 O_T
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@XJ E2
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E1 0.80 BSC
Contact Pitch E2 0.80 BSC
Contact Pad Spacing C1 8.00
Contact Pad Spacing C2 8.00
Contact Pad Diameter (X121) X 0.32

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

Microchip Technology Drawing No. C04-2148 Rev D
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124-Terminal Very Thin Leadless Array Package (TL) — 9x9x0.9 mm Body [VTLA]

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

i
NX L \ ! — -
\ | | EXPOSED Cu (0.025) —a|j~—
T
! 1 \\ EXPOSED Cu (0.125) —»I |<—
| TERMINAL TIP
I
| |
| | (DATUM A OR B)
b
—|
DETAIL A SECTION B-B
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Number of Pins N 124
Pitch eT 0.50 BSC
Pitch (Inner to outer terminal ring) | eR 0.50 BSC
Overall Height A 0.80 0.85 0.90
Standoff A1 0.00 - 0.05
Overall Width E 9.00 BSC
Exposed Pad Width E2 640 | 655 | 6.70
Overall Length D 9.00 BSC
Exposed Pad Length D2 6.40 6.55 6.70
Contact Width b 0.20 0.25 0.30
Contact Length L 0.20 0.25 0.30
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 C04-193A Sheet 2 of 2
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