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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, I2C, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, POR, PWM, WDT
85

64KB (64K x 8)

FLASH

32Kx 8

2.3V ~ 3.6V

A/D 16x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TQFP

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

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

100-PIN TQFP (TOP VIEW)

PIC32MX764F128L
PIC32MX775F256L
PIC32MX775F512L
PIC32MX795F512L

Pin # Full Pin Name Pin # Full Pin Name
71 | EMDC/AEMDC/IC4/PMCSTPMA14/RD11 86 |VbD
72 | SDO1/OC1/INTO/RDO 87 | C1RX/ETXD1/PMD11/RFO
73 | SOSCI/CN1I/RC13 88 | CITX/ETXD0O/PMD10/RF1
74 | SOSCO/TICK/CNO/RC14 89 |C2TXW/ETXERR/IPMDY/RG1
75 |Vss 90 |C2RX(/PMD8/IRGO
76 |OC2/RD1 91 |TRCLK/RA6
77 |OC3/RD2 92 |TRD3/RA7
78 | OC4/RD3 93 |PMDO/REO
79 |ETXD2/IC5/PMD12/RD12 94 |PMD1/RE1
80 |ETXD3/PMD13/CN19/RD13 95 |TRD2/RG14
81 |OC5/PMWR/CN13/RD4 96 |TRD1/RG12
82 |PMRD/CN14/RD5 97 |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:  This pin is not available on PIC32MX764F128L devices.

2:  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
TMS 23 17 G3 B9 I ST |JTAG Test mode select pin
TCK 27 38 J6 A26 I ST |JTAG test clock input pin
TDI 28 60 G11 A40 | ST |JTAG test data input pin
TDO 24 61 G9 B33 (@) — |JTAG test data output pin
RTCC 42 68 E9 B37 (@) — |Real-Time Clock alarm output
CVREF- 15 28 L2 A21 | Analog |Comparator Voltage Reference (low)
CVREF+ 16 29 K3 B17 I Analog |Comparator Voltage Reference (high)
CVREFOUT 23 34 L5 A24 O | Analog |Comparator Voltage Reference output
C1IN- 12 21 H2 B11 | Analog |Comparator 1 negative input
C1IN+ 11 20 H1 Al12 I Analog |Comparator 1 positive input
C10uUT 21 32 K4 A23 @) — |Comparator 1 output
C2IN- 14 23 J2 B13 | Analog |Comparator 2 negative input
C2IN+ 13 22 J1 Al13 I Analog [Comparator 2 positive input
C20UT 22 33 L4 B19 @) — |Comparator 2 output
Parallel Master Port Address bit 0 input
PMAO 30 44 L8 A29 I/O | TTL/ST |(Buffered Slave modes) and output
(Master modes)
Parallel Master Port Address bit 1 input
PMA1 29 43 K7 B24 I/O | TTL/ST |(Buffered Slave modes) and output
(Master modes)
PMA2 8 14 F3 A9 0] — |Parallel Master Port address
PMA3 6 12 E2 A8 0 — |(Demultiplexed Master modes)
PMA4 5 11 F4 B6 O —
PMAS5 4 10 E3 A7 O —
PMAG6 16 29 K3 B17 ] —
PMA7 22 28 L2 A21 ] —
PMA8 32 50 L11 A32 0] —
PMA9 31 49 L10 B27 @) —
PMA10 28 42 L7 A28 ] —
PMA11 27 41 J7 B23 ] —
PMA12 24 35 J5 B20 O —
PMA13 23 34 L5 A24 @) —
PMA14 45 71 C11 A46 ] —
PMA15 44 70 D11 B38 ] —
PMCS1 45 n ci1 A6 o __ |Parallel Master Port Chip Select 1
strobe
PMCS2 44 70 D11 B38 o __ |Parallel Master Port Chip Select 2
strobe
Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = TTL input buffer

Note 1:

availability.
2: See 25.0 “Ethernet Controller” for more information.

Pin numbers are only provided for reference. See the “Device Pin Tables” section for device pin

DS60001156J-page 32
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PIC32MX5XX/6XX/7XX

FIGURE 2-1: RECOMMENDED
MINIMUM CONNECTION
Tantalum or - 0.1 pF
VDD ceramic 10 le I Ceramic
ESR <300 -
R o [a)] 1]
R1 3 s =
MCLR >
I C vuseava®
= PIC32 Voo
! Vvss Vss —b——
— 0.1 pF
oI DD . Ceramic
Sl a 3 a 0
Ceramic 2 2 g g
(2)
Connect | 0.1 uF 0.1 uF
------ | Ceramic Ceramic
A

Note 1: |If the USB module is not used, this pin must be
connected to VDD.

2:  As an option, instead of a hard-wired connection, an
inductor (L1) can be substituted between VbD and
AVDD to improve ADC noise rejection. The inductor
impedance should be less than 3Q and the inductor
capacity greater than 10 mA.

Where:
f= F%\-/ (i.e., ADC conversion rate/2)
f= ;

(2n./LC)

_ 1 2
o ((2nffc>)

3:  Aluminum or electrolytic capacitors should not be
used. ESR < 3Q from -40°C to 125°C @ SYSCLK

frequency (i.e., MIPS).

221 BULK CAPACITORS

The use of a bulk capacitor is recommended to improve
power supply stability. Typical values range from 4.7 pF
to 47 pF. This capacitor should be located as close to
the device as possible.

2.3 Capacitor on Internal Voltage
Regulator (Vcapr)

231 INTERNAL REGULATOR MODE

A low-ESR (1 ohm) capacitor is required on the VCAP
pin, which is used to stabilize the internal voltage regu-
lator output. The Vcap pin must not be connected to
VDD, and must have a CEFC capacitor, with at least a
6V rating, connected to ground. The type can be
ceramic or tantalum. Refer to Section 32.0 “Electrical
Characteristics” for additional information on CEFc
specifications.

2.4 Master Clear (MCLR) Pin

The MCLR pin provides two specific device
functions:

¢ Device Reset
« Device Programming and Debugging

Pulling The MCLR pin low generates a device Reset.
Figure 2-2 illustrates a typical MCLR circuit. During
device programming and debugging, the resistance
and capacitance that can be added to the pin must
be considered. Device programmers and debuggers
drive the MCLR pin. Consequently, specific voltage
levels (VIH and VIL) and fast signal transitions must
not be adversely affected. Therefore, specific values
of R and C will need to be adjusted based on the
application and PCB requirements.

For example, as illustrated in Figure 2-2, it is
recommended that the capacitor C, be isolated from
the MCLR pin during programming and debugging
operations.

Place the components illustrated in Figure 2-2 within
one-quarter inch (6 mm) from the MCLR pin.

FIGURE 2-2:

EXAMPLE OF MCLR PIN

CONNECTIONS
VDD
RglOk R1
t MW MCLR
01 uF(z) c 1kQ
1 PIC32
1 =
. P PGECX®
a3 PGEDx®)
8 3 VDD
- Vss
———NC

Note 1. 470Q <R1<1kQ will limit any current flowing into
MCLR from the external capacitor C, in the event of
MCLR pin breakdown, due to Electrostatic Discharge
(ESD) or Electrical Overstress (EOS). Ensure that the
MCLR pin VIH and VL specifications are met without
interfering with the Debug/Programmer tools.
2: The capacitor can be sized to prevent unintentional
Resets from brief glitches or to extend the device
Reset period during POR.

3:  No pull-ups or bypass capacitors are allowed on

active debug/program PGECx/PGEDX pins.

DS60001156J-page 38
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PIC32MX5XX/6XX/7XX

NOTES:
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TABLE 7-6: INTERRUPT REGISTER MAP FOR PIC32MX664F064L, PIC32MX664F128L, PIC32MX675F256L, PIC32MX675F512L AND
PIC32MX695F512L DEVICES (CONTINUED)
® Bits
o = ) %)
o # o =) 2
TS| To g 0
< @ >E 04 ig:)
Tg o 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 —
= [a] <
£
1000 PC4 31:16 — — — INT41P<2:0> INT41S<1:0> — — — OC41P<2:0> OC4IS<1:0> 0000
15:0 — — — IC41P<2:0> 1C41S<1:0> — — — T41P<2:0> T41S<1:0> 0000
10£0| 1pcs [PIL — - = SPI1IP<2.0> SPI11S<1:0> — = — 0C5IP<2:0> 0OC5IS<1:0> 0000
15:0 — — — IC51P<2:0> IC51S<1:0> — — — T5IP<2:0> T5I1S<1:0> 0000
31:16 — — — AD1IP<2:0> AD1IS<1:0> — — — CNIP<2:0> CNIS<1:0> 0000
U1IP<2:0> U11S<1:0>
10F0 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> U31S<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> U2IS<1:0>
1110 IPC8
15:0 — — — 12C2IP<2:0> 12C2IS<1:0> — — — SP14IP<2:0> SPI141S<1:0> 0000
12C5IP<2:0> 12C51S<1:0>
1120 1PCO 31:16 — — — DMAS3IP<2:0> DMAS3IS<1:0> — — — DMA2|P<2:0> DMA2|S<1:0> 0000
15:0 — — — DMAL1IP<2:0> DMALIS<1:0> — — — DMAOIP<2:0> DMAOIS<1:0> 0000
31:16 — — — DMA7IP<2:0>(?) DMA7IS<1:0>?) — — — DMA6IP<2:0>?2) DMA6IS<1:0>? (0000
1130 IPC10 @) @) @ @)
15:0 — — — DMAS5IP<2:0> DMADB5IS<1:0> — — — DMA4IP<2:0> DMA4|S<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> U6IS<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 note have associated CLR, SET, and INV registers.
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PIC32MX5XX/6XX/7XX

REGISTER 8-1: OSCCON: OSCILLATOR CONTROL REGISTER (CONTINUED)
bit 2 UFRCEN: USB FRC Clock Enable bit

1 = Enable FRC as the clock source for the USB clock source
0 = Use the Primary Oscillator or USB PLL as the USB clock source

bit 1 SOSCEN: Secondary Oscillator (Sosc) Enable bit
1 = Enable Secondary Oscillator
0 = Disable Secondary Oscillator
bit 0 OSWEN: Oscillator Switch Enable bit
1 = Initiate an oscillator switch to selection specified by NOSC<2:0> bits
0 = Oscillator switch is complete

Note:  Writes to this register require an unlock sequence. Refer to Section 6. “Oscillator” (DS60001112) in the
“P1C32 Family Reference Manual” for details.

© 2009-2016 Microchip Technology Inc. DS60001156J-page 99



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

REGISTER 22-6:

ALRMDATE: ALARM DATE VALUE 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
124 U0 U0 U0 U0 U0 U0 U0 U0
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
2316 MONTH10<3:0> MONTHO1<3:0>
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x | R/W-x | R/W-x
158 DAY10<1:0> DAY01<3:0>
_ U-0 U-0 U-0 U-0 RIW-x RW-x | Rwx | Rwx
70 — — — — WDAY01<3:0>
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 31-24
bit 23-20
bit 19-16
bit 15-12
bit 11-8
bit 7-4
bit 3-0

Unimplemented: Read as ‘0’
MONTH10<3:0>: Binary Coded Decimal value of months bits, 10 digits; contains a value from 0 to 1
MONTHO01<3:0>: Binary Coded Decimal value of months bits, 1 digit; contains a value from 0 to 9

DAY10<3:0>: Binary Coded Decimal value of days bits, 10 digits; contains a value from 0 to 3

DAY01<3:0>: Binary Coded Decimal value of days bits, 1 digit; contains a value from 0 to 9
Unimplemented: Read as ‘0’

WDAY01<3:0>: Binary Coded Decimal value of weekdays bits, 1 digit; contains a value from 0 to 6

DS60001156J-page 230
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24.1

TABL

Control Registers

E 24-1: CAN1 REGISTER SUMMARY FOR PIC32MX534F064H, PIC32MX564F064H, PIC32MX564F128H, PIC32MX575F256H,
PIC32MX575F512H, PIC32MX764F128H, PIC32MX775F256H, PIC32MX775F512H, PIC32MX795F512H, PIC32MX534F064L,
PIC32MX564F064L, PIC32MX564F128L, PIC32MX575F256L, PIC32MX575F512L, PIC32MX764F128L, PIC32MX775F256L,
PIC32MX775F512L AND PIC32MX795F512L DEVICES

2 Bits
o - ) %)
o * [oS) =g 2
T o ) 5 @
< >E o &
Tg o 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% om <
£
31:16 — — — — ABAT REQOP<2:0> OPMOD<2:0> CANCAP — — — — 0480
B00O C1CON
15:0 ON — SIDLE — CANBUSY — — — — — = DNCNT<4:0> 0000
31:16 — — — — — — — — — WAKFIL — = — SEG2PH<2:0> 0000
B010 C1CFG
15:0 |[SEG2PHTS| SAM SEG1PH<2:0> PRSEG<2:0> SJW<1:0> BRP<5:0> 0000
B020 CLINT 31:16 IVRIE WAKIE CERRIE | SERRIE | RBOVIE — — — — — — — MODIE CTMRIE RBIE TBIE |0000
15:0 IVRIF WAKIF CERRIF | SERRIF | RBOVIF — — — — — — — MODIF CTMRIF RBIF TBIF [0000
31:16 — — — — — — — — — — — — — — — — 0000
B030 C1VEC
15:0 — — — FILHIT<4:0> — ICODE<6:0> 0040
31:16 — — — — — — — — — — TXBO TXBP RXBP TXWARN | RXWARN | EWARN | 0000
B040 C1TREC
15:0 TERRCNT<7:0> RERRCNT<7:0> 0000
8050 | C1FSTAT 31:16| FIFOIP31 | FIFOIP30 | FIFOIP29 | FIFOIP28 | FIFOIP27 | FIFOIP26 | FIFOIP25 | FIFOIP24 | FIFOIP23 | FIFOIP22 | FIFOIP21 | FIFOIP20 | FIFOIP19 | FIFOIP18 | FIFOIP17 [FIFOIP16{ 0000
15:0 | FIFOIP15 | FIFOIP14 | FIFOIP13 | FIFOIP12 | FIFOIP11 | FIFOIP10 | FIFOIP9 FIFOIP8 FIFOIP7 | FIFOIP6 | FIFOIP5 | FIFOIP4 | FIFOIP3 | FIFOIP2 | FIFOIP1 | FIFOIPO | 0000
800 | C1RXOVE 31:16| RXOVF31 | RXOVF30 | RXOVF29 | RXOVF28 | RXOVF27 | RXOVF26 | RXOVF25 | RXOVF24 | RXOVF23 | RXOVF22 | RXOVF21 | RXOVF20 | RXOVF19 | RXOVF18 | RXOVF17 [RXOVF16{ 0000
15:0 | RXOVF15 | RXOVF14 | RXOVF13 | RXOVF12 | RXOVF11 | RXOVF10 | RXOVF9 | RXOVF8 | RXOVF7 | RXOVF6 | RXOVF5 [ RXOVF4 | RXOVF3 | RXOVF2 | RXOVF1 | RXOVFO0 | 0000
31:16 CANTS<15:0> 0000
B070 C1TMR
15:0 CANTSPRE<15:0> 0000
31:16 SID<10:0> | — [ moe | — | Ep<rie XXXX
B080 C1RXMO
15:0 EID<15:0> XXXX
31:16 SID<10:0> | — [ moe [ — | Epares XXXX
B090 C1RXM1
15:0 EID<15:0> XXXX
31:16 SID<10:0> | — [ moe [ — | Ep<arne XXXX
BOAO | C1RXM2
15:0 EID<15:0> XXXX
31:16 SID<10:0> | — [ wmoe | — | EDarnie>  [xxxx
BOBO | C1RXM3
15:0 EID<15:0> XXXX
31:16| FLTEN3 MSEL3<1:0> FSEL3<4:0> FLTEN2 MSEL2<1:0> FSEL2<4:0> 0000
BOCO | CIFLTCONO
15:0 | FLTEN1 MSEL1<1:0> FSEL1<4:0> FLTENO MSELO0<1:0> FSEL0<4:0> 0000
31:16| FLTEN7 MSEL7<1:0> FSEL7<4:0> FLTENG6 MSEL6<1:0> FSEL6<4:0> 0000
BODO | CIFLTCON1
15:0 | FLTENS MSEL5<1:0> FSEL5<4:0> FLTEN4 MSEL4<1:0> FSEL4<4:0> 0000
31:16| FLTEN11 MSEL11<1:0> FSEL11<4:0> FLTEN10 MSEL10<1:0> FSEL10<4:0> 0000
BOEO | CIFLTCON2
15:0 | FLTEN9 MSEL9<1:0> FSEL9<4:0> FLTENS MSEL8<1:0> FSEL8<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 24-2: CiCFG: CAN BAUD RATE CONFIGURATION REGISTER (CONTINUED)
bit 10-8 PRSEG<2:0>: Propagation Time Segment bits(*)
111 = Lengthis 8 x TQ

000 =Lengthis 1 x TQ
bit 7-6 SJW<1:0>: Synchronization Jump Width bits(®)
11 =Lengthis 4 x TQ
10 =Length is 3x TQ
01 =Lengthis2xTQ
00 = Lengthis 1 x TQ
bit 5-0 BRP<5:0>: Baud Rate Prescaler bits

111111 =TQ = (2 x 64)/Fsys
111110 = TQ = (2 x 63)/FsYs

000001 =TQ = (2 x 2)/IFsYs
000000 =TQ = (2 x 1)/FsYs

Note 1. SEG2PH < SEGI1PH. If SEG2PHTS is clear, SEG2PH will be set automatically.
2. 3 Time bit sampling is not allowed for BRP < 2.
3: SJW < SEG2PH.
4:  The Time Quanta per bit must be greater than 7 (that is, TQBIT > 7).

Note:  This register can only be modified when the CAN module is in Configuration mode (OPMOD<2:0>
(CiICON<23:21>) = 100) .

© 2009-2016 Microchip Technology Inc. DS60001156J-page 249



PIC32MX5XX/6XX/7XX

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

bit 15 FLTEN29: Filter 29 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 14-13 MSEL?29<1:0>: Filter 29 Mask Select bits

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

bit 12-8  FSEL29<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

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

bit 7 FLTEN28: Filter 28 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 6-5 MSEL28<1:0>: Filter 28 Mask Select bits
11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected
bit 4-0 FSEL28<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

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

Note:  The bits in this register can only be modified if the corresponding filter enable (FLTENN) bit is ‘0.
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REGISTER 24-20: CiFIFOCONnN: CAN FIFO CONTROL REGISTER ‘n’ (n =0 THROUGH 31)

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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
23:16 a
— — — FSIZE<4:0>
158 u-0 S/HC-0 S/HC-0 R/W-0 u-0 u-0 u-0 u-0
' — FRESET UINC DONLY® — — — —
70 R/W-0 R-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
‘ TXEN | TXABAT®@ | TXLARB®) | TXERR®) | TXREQ RTREN TXPR<1:0>
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 31-21 Unimplemented: Read as ‘0’
bit 20-16 FSIZE<4:0>: FIFO Size bits®)
11111 = FIFO is 32 messages deep

00010 = FIFO is 3 messages deep
00001 = FIFO is 2 messages deep
00000 = FIFO is 1 message deep
bit 15 Unimplemented: Read as ‘0’
bit 14 FRESET: FIFO Reset bits
1 = FIFO will be reset when bit is set, cleared by hardware when FIFO is reset. After setting, the user should
poll whether this bit is clear before taking any action.
0 = No effect
bit 13 UINC: Increment Head/Tail bit

TXEN = 1: (FIFO configured as a Transmit FIFO)
When this bit is set the FIFO head will increment by a single message

TXEN = 0: (FIFO configured as a Receive FIFO)
When this bit is set the FIFO tail will increment by a single message
bit 12 DONLY: Store Message Data Only bit(1)

TXEN = 1: (FIFO configured as a Transmit FIFO)
This bit is not used and has no effect.

TXEN = 0: (FIFO configured as a Receive FIFO)
1 = Only data bytes will be stored in the FIFO
0 = Full message is stored, including identifier

bit 11-8  Unimplemented: Read as ‘0’
bit 7 TXEN: TX/RX Buffer Selection bit

1 = FIFO is a Transmit FIFO
0 = FIFO is a Receive FIFO

Note 1: These bits can only be modified when the CAN module is in Configuration mode (OPMOD<2:0> bits
(CiCON<23:21>) = 100).
2: This bit is updated when a message completes (or aborts) or when the FIFO is reset.
3. This bit is reset on any read of this register or when the FIFO is reset.
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TABLE 25-5: ETHERNET CONTROLLER REGISTER SUMMARY FOR PIC32MX664F064H, PIC32MX664F128H, PIC32MX664F064L,
PIC32MX664F128L, PIC32MX675F256H, PIC32MX675F512H, PIC32MX695F512H, PIC32MX775F256H, PIC32MX775F512H,
PIC32MX795F512H, PIC32MX695F512L, PIC32MX675F256L, PIC32MX675F512L, PIC32MX764F128H, PIC32MX764F128L,
PIC32MX775F256L, PIC32MX775F512L AND PIC32MX795F512L DEVICES (CONTINUED)

® Bits
o - [ %)

TH o2 by ©

28| zg |8 2

Tg ';-'5 &J 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= [ <

£
31:16 — — — — — — — — BUFCNT<7:0> 0000
90EOQ | ETHSTAT
15:0 = — = — = — = — BUSY TXBUSY | RXBUSY — = — — — 0000
9100 ETH 31:16 = = = = = = — = — = — — — — — — 0000
RXOVFLOW]| 15:0 RXOVFLWCNT<15:0> 0000
| Ew P = T = T = [ = [ = T — T =T -] - [ = [ =T =T =T =T = T = Joow
FRMTXOK | 15:0 FRMTXOKCNT<15:0> 0000
o] €W Puel — [ — T — [ — [ — T — T — T - [ - [ = [ — T — T — T — ] — T — Joow
SCOLFRM | 15:0 SCOLFRMCNT<15:0> 0000
JUUON B e I I I I I I I I I I I I I I N R T
MCOLFRM | 15:0 MCOLFRMCNT<15:0> 0000
o] Em Pl = T — T = [ — T — T — T =T - [ - T = [ =T =T =T =T = T = Joow
FRMRXOK | 15:0 FRMRXOKCNT<15:0> 0000
o] EW el — [ — T — [ — [ — T — T — T - T - [ — [ — T — T — T — T — T — Joow
FCSERR | 15:0 FCSERRCNT<15:0> 0000
ORI Y I I I I I I I I E I I I I I N N T
ALGNERR | 15:0 ALGNERRCNT<15:0> 0000
31:16 = — = — = — = — = — = — = — = — 0000
9200 E&%il SOFT SIM RESET RESET RESET RESET
150 | SEseT RESET = — RMCS RFUN ™ES TEUN = — = LOOPBACK| TXPAUSE | RXPAUSE | PASSALL |RXENABLE |800D|
31:16 — — — — — — — — = = — — — — — — 0000
9210 Ecl\llpgczl EXCESS BP PAD CRC
15:0 — DFR NOBKOFF | NOBKOFF — — LONGPRE | PUREPRE | AUTOPAD | VLANPAD | oo | enagle |PELAYCRC| HUGEFRM | LENGTHCK | FULLDPLX (4082
op20 | EMACL 31:16 = = — = = = — — — — — — — — — — 0000
IPGT 15:0 — — — — — — — — — B2BIPKTGP<6:0> 0012
EMAC1 |31:16 — — — — — — — — — — — — — | — | — | — 0000
9230
IPGR 15:0 — NB2BIPKTGP1<6:0> = NB2BIPKTGP2<6:0> 0C12
9240 EMAC1 |31:16 — — — — | — | — — | — — — — — — | — | — | — 0000
CLRT 15:0 = — CWINDOW<5:0> — = — — RETX<3:0> 370F
9250 EMAC1 |31:16 — — — — | — | — — | — — — — — — | — | — | — 0000
MAXF 1 15:0 MACMAXF<15:0> 05EE]
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: All registers in this table (with the exception of ETHSTAT) have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR, SET and

INV Registers” for more information.
2: Reset values default to the factory programmed value.
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REGISTER 25-11: ETHRXFC: ETHERNET CONTROLLER RECEIVE FILTER CONFIGURATION

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

REGISTER (CONTINUED)
CRCERREN: CRC Error Collection Enable bit
1 = The received packet CRC must be invalid for the packet to be accepted
0 = Disable CRC Error Collection filtering
This bit allows the user to collect all packets that have an invalid CRC.
CRCOKEN: CRC OK Enable bit
1 = The received packet CRC must be valid for the packet to be accepted
0 = Disable CRC filtering
This bit allows the user to reject all packets that have an invalid CRC.
RUNTERREN: Runt Error Collection Enable bit
1 = The received packet must be a runt packet for the packet to be accepted
0 = Disable Runt Error Collection filtering

This bit allows the user to collect all packets that are runt packets. For this filter, a runt packet is defined as
any packet with a size of less than 64 bytes (when CRCOKEN = 0) or any packet with a size of less than
64 bytes that has a valid CRC (when CRCOKEN = 1).

RUNTEN: Runt Enable bit

1 = The received packet must not be a runt packet for the packet to be accepted

0 = Disable Runt filtering

This bit allows the user to reject all runt packets. For this filter, a runt packet is defined as any packet with a
size of less than 64 bytes.

UCEN: Unicast Enable bit

1 = Enable Unicast Filtering

0 = Disable Unicast Filtering

This bit allows the user to accept all unicast packets whose Destination Address matches the Station
Address.

NOTMEEN: Not Me Unicast Enable bit

1 = Enable Not Me Unicast Filtering

0 = Disable Not Me Unicast Filtering

This bit allows the user to accept all unicast packets whose Destination Address does not match the Station
Address.

MCEN: Multicast Enable bit

1 = Enable Multicast Filtering

0 = Disable Multicast Filtering

This bit allows the user to accept all Multicast Address packets.

BCEN: Broadcast Enable bit

1 = Enable Broadcast Filtering

0 = Disable Broadcast Filtering

This bit allows the user to accept all Broadcast Address packets.

XOR = True when either one or the other conditions are true, but not both.
This Hash Table Filter match is active regardless of the value of the HTEN bit.
This Magic Packet Filter match is active regardless of the value of the MPEN bit.

Note 1:

This register is only used for RX operations.
The bits in this register may only be changed while the RXEN bit (ETHCON1<8>) = 0.
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REGISTER 25-21: ETHFCSERR: ETHERNET CONTROLLER FRAME CHECK SEQUENCE ERROR
STATISTICS 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 RIW-0 RIW-0 R/W-0 R/W-0 R/W-0 RIW-0 RIW-0 RIW-0
: FCSERRCNT<15:8>
-0 RIW-0 RIW-0 RIW-0 RIW-0 R/W-0 RIW-0 R/W-0 RIW-0
: FCSERRCNT<7:0>
Legend:

X = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 FCSERRCNT<15:0>: FCS Error Count bits
Increment count for frames received with FCS error and the frame length in bits is an integral multiple of
8 hits.
Note 1: This register is only used for RX operations.
2. This register is automatically cleared by hardware after a read operation, unless the byte enables for bytes
0/1 are ‘0’.
3: Itis 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 be only done for debug/test purposes.
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REGISTER 25-23: EMACI1CFG1: ETHERNET CONTROLLER MAC 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 uU-0 uU-0 uU-0 U-0 U0 U-0 U0
31:24
u-0 u-0 uU-0 u-0 uU-0 u-0 uU-0 u-0
23:16
RAW-1 RW-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 SOFT SIM . . RESET RESET RESET RESET
RESET RESET RMCS RFUN TMCS TFUN
U-0 uU-0 u-0 R/W-0 R/W-1 R/W-1 R/W-0 R/W-1
7:0 TX RX RX
o o o LOOPBACK " pause PAUSE PASSALL | EnaBLE
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 31-16 Unimplemented: Read as ‘0’
bit 15 SOFTRESET: Soft Reset bit
Setting this bit will put the MACMII in reset. Its default value is ‘1'.
bit 14 SIMRESET: Simulation Reset bit
Setting this bit will cause a reset to the random number generator within the Transmit Function.
bit 13-12 Unimplemented: Read as ‘0’
bit 11 RESETRMCS: Reset MCS/RX bit
Setting this bit will put the MAC Control Sub-layer/Receive domain logic in reset.
bit 10 RESETRFUN: Reset RX Function bit
Setting this bit will put the MAC Receive function logic in reset.
bit 9 RESETTMCS: Reset MCS/TX bit
Setting this bit will put the MAC Control Sub-layer/TX domain logic in reset.
bit 8 RESETTFUN: Reset TX Function bit
Setting this bit will put the MAC Transmit function logic in reset.
bit 7-5 Unimplemented: Read as ‘0’
bit 4 LOOPBACK: MAC Loopback mode bit
1 = MAC Transmit interface is loop backed to the MAC Receive interface
0 = MAC normal operation
bit 3 TXPAUSE: MAC TX Flow Control bit
1 = PAUSE Flow Control frames are allowed to be transmitted
0 = PAUSE Flow Control frames are blocked
bit 2 RXPAUSE: MAC RX Flow Control bit
1 = The MAC acts upon received PAUSE Flow Control frames
0 = Received PAUSE Flow Control frames are ignored
bit 1 PASSALL: MAC Pass all Receive Frames bit
1 = The MAC will accept all frames regardless of type (Normal vs. Control)
0 = The received Control frames are ignored
bit O RXENABLE: MAC Receive Enable bit
1 = Enable the MAC receiving of frames
0 = Disable the MAC receiving of frames
Note:

Both 16-bit and 32-bit accesses are allowed to these registers (including the SET, CLR and INV registers).
8-bit accesses are not allowed and are ignored by the hardware.
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REGISTER 25-25: EMACI1IPGT: ETHERNET CONTROLLER MAC BACK-TO-BACK INTERPACKET

GAP REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 U-0 u-0 uU-0 u-0 U-0 U-0
31:24
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16
u-0 u-0 U-0 u-0 uU-0 u-0 U-0 U-0
15:8
70 u-0 R/W-0 R/W-0 R/W-1 R/W-0 R/W-0 R/W-1 R/W-0
' — B2BIPKTGP<6:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 31-7  Unimplemented: Read as ‘0’
bit 6-0 B2BIPKTGP<6:0>: Back-to-Back Interpacket Gap bits
This is a programmable field representing the nibble time offset of the minimum possible period between
the end of any transmitted packet, to the beginning of the next. In Full-Duplex mode, the register value
should be the desired period in nibble times minus 3. In Half-Duplex mode, the register value should be the
desired period in nibble times minus 6. In Full-Duplex the recommended setting is 0x15 (21d), which rep-
resents the minimum IPG of 0.96 ps (in 100 Mbps) or 9.6 ps (in 10 Mbps). In Half-Duplex mode, the rec-
ommended setting is 0x12 (18d), which also represents the minimum IPG of 0.96 ps (in 100 Mbps) or 9.6
ps (in 10 Mbps).
Note: Both 16-bit and 32-bit accesses are allowed to these registers (including the SET, CLR and INV registers).

8-bit accesses are not allowed and are ignored by the hardware.
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REGISTER 25-39: EMAC1SA2: ETHERNET CONTROLLER MAC STATION ADDRESS 2 REGISTER

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

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

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

X = Bit is unknown

bit 31-16
bit 15-8

bit 7-0

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

STNADDR1<7:0>: Station Address Octet 1 bits
These bits hold the most significant (first transmitted) octet of the station address.

Note 1:

Both 16-bit and 32-bit accesses are allowed to these registers (including the SET, CLR and INV registers).
8-bit accesses are not allowed and are ignored by the hardware.
This register is loaded at reset from the factory preprogrammed station address.
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TABLE 32-31: SPIx MODULE SLAVE MODE (CKE = 1) TIMING REQUIREMENTS (CONTINUED)

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-Temp
Pz’i\lrgm. Symbol Characteristics® Min. Typical(z) Max. | Units Conditions
SP51 |TssH2poZ |SSx T to SDOx Output 5 — 25 ns —
High-Impedance®
SP52 |TscH2ssH |SSx T after SCKx Edge TscK + — — ns —
TscL2ssH 20
SP60 |TssL2poV |SDOx Data Output Valid after — — 25 ns —
SSx Edge

Note 1. These parameters are characterized, but not tested in manufacturing.

2: Datain “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.

3:  The minimum clock period for SCKx is 40 ns.
4: Assumes 50 pF load on all SPIx pins.
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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”

DS60001156J-page 420 © 2009-2016 Microchip Technology Inc.




