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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

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

512KB (512K 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 10:  PIN NAMES (CONTINUED)FOR USB AND CAN DEVICES

121-PIN TFBGA (BOTTOM VIEW)

PIC32MX534F064L L1
PIC32MX564F064L
PIC32MX564F128L
PIC32MX575F256L
PIC32MX575F512L

Note: The TFBGA package skips from row “H” to row “J” and has no “I” row.

Pin # Full Pin Name Pin # Full Pin Name
J3 PGED2/AN7/RB7 K8 VDD
J4 AVDD K9 SCK3/U4TX/U1RTS/CN21/RD15
J5 AN11/PMA12/RB11 K10 USBID/RF3
J6 TCK/RAL K11 SDA3/SDI3/U1RX/RF2
J7 AN12/PMA11/RB12 L1 PGEC2/AN6/OCFA/RB6
J8 No Connect (NC) L2 VREF-/CVREF-/PMA7/RA9

J9 No Connect (NC) L3 AVss

J10 SCL3/SDO3/U1TX/RF8 L4 AN9/C20UT/RB9

Jii D-IRG3 L5 AN10/CVREFOUT/PMA13/RB10

K1 PGEC1/AN1/CN3/RB1 L6 ACLTX/SCK4/USTX/U2RTS/RF13
K2 PGED1/ANO/CN2/RB0O L7 AN13/PMA10/RB13

K3 VREF+/CVREF+/PMAG/RA10 L8 AN15/OCFB/PMALL/PMAO/CN12/RB15
K4 ANS/C1OUT/RBS L9 SS3/U4RX/ULCTS/CN20/RD14

K5 No Connect (NC) L10 SDA5/SDI4/U2RX/PMA9/CN17/RF4
K6 AC1RX/SS4/USRX/U2CTS/RF12 L11 SCL5/SDO4/U2TX/PMA8/CN18/RF5
K7 AN14/PMALH/PMA1/RB14

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

TAB

LE 11:

PIN NAMES FOR USB AND ETHERNET DEVICES (CONTINUED)

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
J3 | PGED2/AN7/RB7 K8 | VDD
J4 | AVbD K9 | AETXD1/SCK3/U4TX/U1RTS/CN21/RD15
J5 | AN11/ERXERR/AETXERR/PMA12/RB11 K10 | USBID/RF3
J6 | TCK/RA1 K11 | SDA3/SDI3/U1RX/RF2
J7 | AN12/ERXDO/AECRS/PMA11/RB12 L1 | PGEC2/AN6/OCFA/RB6
J8 | No Connect (NC) L2 | VREF-/CVREF-/AERXD2/PMA7/RA9
J9 | No Connect (NC) L3 |AVss
J10 | SCL3/SDO3/U1TX/RF8 L4 | AN9/C20UT/RB9
J11 | D-/RG3 L5 | AN10/CVREFOUT/PMA13/RB10
K1 | PGEC1/AN1/CN3/RB1 L6 | SCK4/USTX/U2RTS/RF13
K2 | PGED1/ANO/CN2/RBO L7 | AN13/ERXD1/AECOL/PMA10/RB13
K3 | VREF+/CVREF+/AERXD3/PMA6/RA10 L8 | AN15/ERXD3/AETXD2/OCFB/PMALL/PMAO/CN12/RB15
K4 | AN8/C10OUT/RB8 L9 | AETXDO0/SS3/U4RX/UICTS/CN20/RD14
K5 | No Connect (NC) L10 | SDA5/SDI4/U2RX/PMA9/CN17/RF4
K6 | SS4/USRX/U2CTS/RF12 L11 | SCL5/SDO4/U2TX/PMA8/CN18/RF5
K7 | AN14/ERXD2/AETXD3/PMALH/PMA1/RB14
Note 1:  Shaded pins are 5V tolerant.
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PIC32MX5XX/6XX/7XX

TABLE 1-1: PINOUT 1/O DESCRIPTIONS (CONTINUED
Pin Number(®
. Pin | Buffer _
PinName | 64-pin | 100-Pin | 121-Pin | 124-pin | Type | Type Description
QFN/TQFP| TQFP TFBGA VTLA
AC2TX — 7 E4 B4 (0] — |Alternate CAN2 bus transmit pin
ERXDO 61 41 J7 B23 [ ST |Ethernet Receive Data 0®?)
ERXD1 60 42 L7 A28 | ST |Ethernet Receive Data 19
ERXD2 59 43 K7 B24 [ ST |Ethernet Receive Data 2(?)
ERXD3 58 44 L8 A29 | ST |Ethernet Receive Data 3®?)
ERXERR 64 35 J5 B20 | ST |Ethernet receive error input®
ERXDV 62 12 F2 A8 | ST |Ethernet receive data valid®
ECRSDV 62 12 F2 A8 [ ST |Ethernet carrier sense data valid®
ERXCLK 63 14 F3 A9 I ST |Ethernet receive clock®
EREFCLK 63 14 F3 A9 | ST |Ethernet reference clock®
ETXDO 2 88 A6 A60 0 —  |Ethernet Transmit Data 02
ETXD1 87 B6 B49 o) —  |Ethernet Transmit Data 1(?)
ETXD2 43 79 A9 B43 o) —  |Ethernet Transmit Data 2(?)
ETXD3 42 80 D8 A54 0 —  |Ethernet Transmit Data 3@
ETXERR 54 89 E6 B50 0 —  |Ethernet transmit error®
ETXEN 1 83 D7 B45 o —  |Ethernet transmit enable(®
ETXCLK 55 84 c7 A56 [ ST |Ethernet transmit clock®
ECOL 44 10 E3 A7 | ST |Ethernet collision detect®
ECRS 45 11 F4 B6 | ST |Ethernet carrier sense@
EMDC 30 71 cl1 A46 0 —  |Ethernet management data clock@
EMDIO 49 68 E9 B37 110 —  |Ethernet management data®
AERXDO 43 18 G1 All [ ST |Alternate Ethernet Receive Data 02
AERXD1 42 19 G2 B10 [ ST |Alternate Ethernet Receive Data 12
AERXD2 — 28 L2 A21 I ST |Alternate Ethernet Receive Data 2
AERXD3 — 29 K3 B17 [ ST |Alternate Ethernet Receive Data 3@
AERXERR 55 1 B2 A2 | ST |Alternate Ethernet receive error input(z)
AERXDV — 12 F2 A8 | ST |Alternate Ethernet receive data valid®
AECRSDV 24 12 F2 A8 | ST alitltiadr(nz?te Ethernet carrier sense data
AERXCLK — 14 F3 A9 [ ST |Alternate Ethernet receive clock@
AEREFCLK 45 14 F3 A9 [ ST |Alternate Ethernet reference clock®
AETXDO 59 47 L9 B26 0 —  |Alternate Ethernet Transmit Data 0
AETXD1 58 48 K9 A31 o) —  |Alternate Ethernet Transmit Data 1
AETXD2 — 44 L8 A29 o — | Alternate Ethernet Transmit Data 22
AETXD3 — 43 K7 B24 o — | Alternate Ethernet Transmit Data 3(®
AETXERR — 35 J5 B20 (0] — | Alternate Ethernet transmit error®
AETXEN 54 67 E8 Ad4 (0] — | Alternate Ethernet transmit enable®
AETXCLK — 66 E11 B36 [ ST |Alternate Ethernet transmit clock@
AECOL — 42 L7 A28 [ ST |Alternate Ethernet collision detect®
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 34
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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.
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TABLE 7-3: INTERRUPT REGISTER MAP FOR PIC32MX664F064H, PIC32MX664F128H, PIC32MX675F256H, PIC32MX675F512H AND
PIC32MX695F512H DEVICES
% . _ . Bits "
3H & 2 8
<B| 2 | & &
gé es = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 =
S
1000 | mrcon 1BE8] = = = = = = = = = = = = = = = SS0 0000
15:0 = = = MVEC = TPC<2:0> — = = INT4EP | INT3EP | INT2EP | INT1EP | INTOEP | 0000
31:16| — = = = = = = = = = = = = = = = 0000
1010 |[INTSTAT®)
15:0 = = = = = SRIPL<2:0> = = VEC<5:0> 0000
31:16 0000
1020 | IPTMR IPTMR<31:0>
15:0 0000
UITXIF | UIRXIF | UIEIF
1030 | 1psp  |3U16| 12CIMIF | 12CISIF | I2C1BIF | SPISTXIF | SPISRXIF | SPISEIF = = = OCS5IF IC5IF T5IF INT4IF | OC4IF ICAIF T4IF | 0000
12C3MIF | 12C3SIF | 12C3BIF
15:0 | INT3IF | OC3IF IC3IF T3IF INT2IF | ocaIF IC2IF T2IF INTLIF | OC1IF IC1IF T1IF INTOIF CS1IF CSOIF CTIF | 0000
31:16| IC3EIF | IC2EIF | ICIEIF ETHIF = = USBIF FCEIF |DMA7IF® | DMA6IFD | DMASIF® | DMA4IF® | DMA3IF | DMA2IF | DMALIF | DMAOIF | 0000
U2TXIF | U2RXIF | U2EIF | U3TXIF | USRXIF | USEIF
1040 | IFSL 15 | RTcoIF | FsomiE = = = SPI4TXIF | SPI4RXIF | SPIEIF | SPI2TXIF | SPI2RXIF | SPI2EIF | CMP2IF | CMP1IF | PMPIF AD1IF CNIF | 0000
12C5MIF | 12C5SIF | 12C5BIF | I12CAMIF | 12C4SIF | 12C4BIF
1050 | psp [BL18] — = = = = = = = = = = = = = 0000
15:0 = = = = USTXIF | USRXIF | USEIF | UBTXIF | U6RXIF | UBEIF | UATXIF | U4RXIF | U4EIF | PMPEIF | IC5EIF | IC4EIF | 0000
UITXIE | UIRXIE | UIEIE
1060 | 1Eco  |3116| 12CIMIE | 12CISIE | 12CIBIE | SPISTXIE | SPI3RXIE | SPISEIE = = = OCS5IE IC5IE T5IE INT4IE | OCA4IE IC4IE T4IE | 0000
I2C3MIE | 12C3SIE | 12C3BIE
15:0 | INT3IE | OCS3IE IC3IE T3IE INT2IE | OC2IE IC2IE T2IE INTLIEE | OCIIE IC1IE T1IE INTOIE | CS1IE CSOIE CTIE | 0000
31:16| IC3EIE | IC2EIE | ICIEIE | ETHIE — — USBIE FCEIE |DMA7IE® | DMAGIE® | DMASIE® [DMA4IE@ | DMASIE | DMAZIE | DMALIE | DMAOIE | 0000
U2TXIE | U2RXIE | U2EIE | U3TXIE | U3RXIE | USEIE
10701 1ECL 60 | RTCCIE | FsoMIE = = = SPIATXIE | SPI4RXIE | SPI4EIE | SPI2TXIE | SPI2RXIE | SPI2EIE | CMP2IE | CMP1IE | PMPIE | ADIIE CNIE | 0000
I2C5MIE | I2C5SIE | I2CSBIE | 12CAMIE | 12C4SIE | 12C4BIE
31:16| — = = = = = = = = = = = = = = = 0000
1080 1 1EC2 S = = = = USTXIE | USRXIE | USEIE | UBTXIE | USRXIE | UBEIE | UATXIE | U4RXIE | U4EIE | PMPEIE | ICSEIE | IC4EIE | 0000
1000 | pco 1BE16] = = = INTOIP<2:0> INTOIS<1:0> — — — CS1IP<2:0> CS1IS<1:0> 0000
15:0 = = = CS0IP<2:0> CS0IS<1:0> = = = CTIP<2:0> CTIS<1:0> 0000
31:16| — = = INT1IP<2:0> INT1IS<1:0> — — — OC1IP<2:0> OC11S<1:0> 0000
10801 IPCL e = = = IC1IP<2:0> IC11S<1:0> — — — T1IP<2:0> T11S<1:0> 0000
31:16| — = = INT2IP<2:0> INT2IS<1:0> = = = 0C2IP<2:0> 0C21S<1:0> 0000
1080 IPC2 s = = = IC21P<2:0> 1C21S<1:0> — — — T21P<2:0> T21S<1:0> 0000
10co| wes 1316l — = = INT3IP<2:0> INT3IS<1:0> — — — 0C3IP<2:0> 0C31S<1:0> 0000
15:0 = = = IC3IP<2:0> 1C31S<1:0> = = = T3IP<2:0> T31S<1:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: Except where noted, all registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC respectively. See Section 12.1.1 “CLR, SET and INV

Registers” for more information.
2: These bits are not available on PIC32MX664 devices.
3: This register does not have associated CLR, SET, and INV registers.
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PIC32MX5XX/6XX/7XX

REGISTER 10-9: DCHXxINT: DMA CHANNEL ‘x’ INTERRUPT CONTROL REGISTER (CONTINUED)

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

CHDDIF: Channel Destination Done Interrupt Flag bit

1 = Channel Destination Pointer has reached end of destination (CHDPTR = CHDSIZ)

0 = No interrupt is pending

CHDHIF: Channel Destination Half Full Interrupt Flag bit

1 = Channel Destination Pointer has reached midpoint of destination (CHDPTR = CHDSIZ/2)

0 = No interrupt is pending

CHBCIF: Channel Block Transfer Complete Interrupt Flag bit

1 = A block transfer has been completed (the larger of CHSSIZ/CHDSIZ bytes has been transferred), or a
pattern match event occurs

0 = No interrupt is pending

CHCCIF: Channel Cell Transfer Complete Interrupt Flag bit

1 = A cell transfer has been completed (CHCSIZ bytes have been transferred)

0 = No interrupt is pending

CHTAIF: Channel Transfer Abort Interrupt Flag bit

1 = An interrupt matching CHAIRQ has been detected and the DMA transfer has been aborted

0 = No interrupt is pending

CHERIF: Channel Address Error Interrupt Flag bit

1 = A channel address error has been detected (either the source or the destination address is invalid)
0 = No interrupt is pending

© 2009-2016 Microchip Technology Inc. DS60001156J-page 127
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TABLE 12-3: PORTC REGISTER MAP FOR PIC32MX534F064H, PIC32MX564F064H, PIC32MX564F128H, PIC32MX575F256H,
PIC32MX575F512H, PIC32MX664F064H, PIC32MX664F128H, PIC32MX675F256H, PIC32MX675F512H, PIC32MX695F512H,
PIC32MX764F128H, PIC32MX775F256H, PIC32MX775F512H AND PIC32MX795F512H DEVICES

I Bits

~ . [} (%]

H| &= g 2
Q| 22 3 3

::r:s é §§ _?-_:- 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 Z

2= o <

;

31:16 — — — — — — — — — — — — — — — — 0000
6080 | TRISC

15:0 | TRISC15 | TRISC14 | TRISC13 | TRISC12 — — — — — = — — — — — — FO000

31:16 — — — — — — — — — — — — — — — — 0000
6090 | PORTC

15:0 RC15 RC14 RC13 RC12 — — — — — — — — — — — — XXXX

31:16 — — — — — — — — — — — — — — — — 0000
60A0 | LATC

15:.0 | LATC15 | LATC14 | LATC13 | LATC12 — — — — — — = — — — — — XXXX

31:16 — — — — — — — — — — — — — — — — 0000
60B0 | ODCC

15:0 | ODCC15 | ODCC14 | ODCC13 | ODCC12 — — — — — — = — — — — — 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 12-4: PORTC REGISTER MAP FOR PIC32MX534F064L, PIC32MX564F064L, PIC32MX564F128L, PIC32MX575F256L,
PIC32MX575F512L, PIC32MX664F064L, PIC32MX664F128L, PIC32MX675F256L, PIC32MX675F512L, PIC32MX695F512L,
PIC32MX764F128L, PIC32MX775F256L, PIC32MX775F512L AND PIC32MX795F512L DEVICES

® Bits

®~ I <) %]
sH| & | 2 :
<8| 3 | & &

Tg @ & g 5 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 <=(

.=>;

31:16 — — — — — — — — — — — — — — — — 0000
6080 | TRISC

15:0 | TRISC15 | TRISC14 | TRISC13 | TRISC12 — — — — — — — TRISC4 | TRISC3 | TRISC2 | TRISC1 — FOOF

31:16 — — — — — — — — — — — — — — — — 0000
6090 | PORTC

15:0 RC15 RC14 RC13 RC12 — — — — — — — RC4 RC3 RC2 RC1 — XXXX

31:16 — — — — — — — — — — — — — — — — 0000
60A0 | LATC

15:0 | LATC15 | LATC14 | LATC13 | LATC12 — — — — — — — LATC4 LATC3 LATC2 LATC1 — XXXX

31:16 — — — — — — — — — — — — — — — — 0000
60B0 | ODCC

15:0 | ODCC15 | ODCC14 | ODCC13 | ODCC12 — — — — — — — oDccC4 oDccC3 oDccC2 oDCC1 — 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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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

REGISTER 18-1:

SPIXCON: SPI CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] R/W-0 R/W-0 R/W-0 RIW-0 R/W-0 R/W-0 R/W-0 R/W-0
3124 FRMEN FRMSYNC | FRMPOL MSSEN FRMSYPW FRMCNT<2:0>
] u-0 u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0
23:16 — — — — — — SPIFE | ENHBUF®
] R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
158 ON@D — SIDL DISSDO | MODE32 | MODE16 SMP CKE®)
] R/W-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
70 SSEN CKP MSTEN — STXISEL<1:0> SRXISEL<1:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis cleared X = Bit is unknown

bit 31

bit 30

bit 29

bit 28

bit 27

bit 26-24

bit 23-18
bit 17

bit 16

Note 1:

FRMEN: Framed SPI Support bit
1 = Framed SPI support is enabled (SSx pin used as FSYNC input/output)
0 = Framed SPI support is disabled

FRMSYNC: Frame Sync Pulse Direction Control on SSx pin bit (only Framed SPI mode)
1 = Frame sync pulse input (Slave mode)
0 = Frame sync pulse output (Master mode)

FRMPOL: Frame Sync Polarity bit (only Framed SPI mode)

1 = Frame pulse is active-high

0 = Frame pulse is active-low

MSSEN: Master Mode Slave Select Enable bit

1 = Slave select SPI support enabled. The SS pin is automatically driven during transmission in
Master mode. Polarity is determined by the FRMPOL bit.

0 = Slave select SPI support is disabled.

FRMSYPW: Frame Sync Pulse Width bit

1 = Frame sync pulse is one character wide

0 = Frame sync pulse is one clock wide

FRMCNT<2:0>: Frame Sync Pulse Counter bits. Controls the number of data characters transmitted per
pulse. This bit is only valid in Framed Sync mode.

111 = Reserved

110 = Reserved

101 = Generate a frame sync pulse on every 32 data characters
100 = Generate a frame sync pulse on every 16 data characters
011 = Generate a frame sync pulse on every 8 data characters
010 = Generate a frame sync pulse on every 4 data characters
001 = Generate a frame sync pulse on every 2 data characters
000 = Generate a frame sync pulse on every data character
Unimplemented: Read as ‘0’

SPIFE: Frame Sync Pulse Edge Select bit (only Framed SPI mode)
1 = Frame synchronization pulse coincides with the first bit clock
0 = Frame synchronization pulse precedes the first bit clock

ENHBUF: Enhanced Buffer Enable bit(®
1 = Enhanced Buffer mode is enabled
0 = Enhanced Buffer mode is disabled

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

This bit can only be written when the ON bit = 0.

This bit is not used in the Framed SPI mode. The user should program this bit to ‘0’ for the Framed SPI
mode (FRMEN = 1).

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

REGISTER 18-1: SPIXCON: SPI CONTROL REGISTER (CONTINUED)

bit 15

bit 14
bit 13

bit 12

bit 11-10

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4
bit 3-2

bit 1-0

Note 1:

ON: SPI Peripheral On bit®

1 = SPI Peripheral is enabled

0 = SPI Peripheral is disabled

Unimplemented: Read as ‘0’

SIDL: Stop in Idle Mode bit

1 = Discontinue operation when CPU enters in Idle mode

0 = Continue operation in Idle mode

DISSDO: Disable SDOx pin bit

1 = SDOx pin is not used by the module (pin is controlled by associated PORT register)
0 = SDOXx pin is controlled by the module

MODE<32,16>: 32/16-Bit Communication Select bits
MODE32 MODE16 Communication

1 X 32-bit
0 1 16-bit
0 0 8-bit

SMP: SPI Data Input Sample Phase bit

Master mode (MSTEN = 1):

1 = Input data sampled at end of data output time

0 = Input data sampled at middle of data output time

Slave mode (MSTEN = 0):

SMP value is ignored when SPI is used in Slave mode. The module always uses SMP = 0.

CKE: SPI Clock Edge Select bit®®

1 = Serial output data changes on transition from active clock state to Idle clock state (see CKP bit)
0 = Serial output data changes on transition from Idle clock state to active clock state (see CKP bit)
SSEN: Slave Select Enable (Slave mode) bit

1 = SSx pin used for Slave mode

0 = SSx pin not used for Slave mode (pin is controlled by port function)

CKP: Clock Polarity Select bit

1 = Idle state for clock is a high level; active state is a low level

0 = Idle state for clock is a low level; active state is a high level

MSTEN: Master Mode Enable bit

1 = Master mode

0 = Slave mode

Unimplemented: Read as ‘0’

STXISEL<1:0>: SPI Transmit Buffer Empty Interrupt Mode bits

11 = Interrupt is generated when the buffer is not full (has one or more empty elements)

10 = Interrupt is generated when the buffer is empty by one-half or more

01 = Interrupt is generated when the buffer is completely empty

00 = Interrupt is generated when the last transfer is shifted out of SPISR and transmit operations are
complete

SRXISEL<1:0>: SPI Receive Buffer Full Interrupt Mode bits

11 = Interrupt is generated when the buffer is full

10 = Interrupt is generated when the buffer is full by one-half or more

01 = Interrupt is generated when the buffer is not empty

00 = Interrupt is generated when the last word in the receive buffer is read (i.e., buffer is empty)

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

This bit can only be written when the ON bit = 0.

This bit is not used in the Framed SPI mode. The user should program this bit to ‘0’ for the Framed SPI
mode (FRMEN = 1).
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PIC32MX5XX/6XX/7XX

REGISTER 21-1:

PMCON: PARALLEL PORT CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
158 R/W-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' oN® — SIDL ADRMUX<1:0> PMPTTL | PTWREN | PTRDEN
7:0 R/W-0 R/W-0 R/W-0 uU-0 R/W-0 U-0 R/W-0 R/W-0
' CSF<1:0>@ ALP®) = cs1pP® = WRSP RDSP
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

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

bit 31-16 Unimplemented: Read as ‘0’

bit 15

bit 14
bit 13

bit 12-11

bit 10

bit 9

bit 8

bit 7-6

bit 5

bit 4

ON: Parallel Master Port Enable bit®

1= PMP is enabled

0 = PMP is disabled, no off-chip access performed
Unimplemented: Read as ‘0’

SIDL: Stop in Idle Mode hit

1 = Discontinue module operation when device enters Idle mode
0 = Continue module operation when device enters Idle mode
ADRMUX<1:0>: Address/Data Multiplexing Selection bits

11 = All 16 bits of address are multiplexed on PMD<15:0> pins
10 = All 16 hits of address are multiplexed on PMD<7:0> pins
01 = Lower 8 bits of address are multiplexed on PMD<7:0> pins, upper bits are on PMA<15:8>
00 = Address and data appear on separate pins

PMPTTL: PMP Module TTL Input Buffer Select bit

1 = PMP module uses TTL input buffers

0 = PMP module uses Schmitt Trigger input buffer

PTWREN: Write Enable Strobe Port Enable bit

1 = PMWR/PMENB port is enabled

0 = PMWR/PMENB port is disabled

PTRDEN: Read/Write Strobe Port Enable bit

1 = PMRD/PMWR port is enabled

0 = PMRD/PMWR port is disabled

CSF<1:0>: Chip Select Function bits®

11 = Reserved

10 = PMCS2 and PMCSL1 function as Chip Select

01 = PMCS2 functions as Chip Select, PMCS1 functions as address bit 14
00 = PMCS2 and PMCSL1 function as address bits 15 and 14®?

ALP: Address Latch Polarity bit(?

1 = Active-high (PMALL and PMALH)
0 = Active-low (PMALL and PMALH)

Unimplemented: Read as ‘0’

Note 1: When using the 1:1 PBCLK divisor, the user’s software should not read/write the peripheral’s SFRs in the

SYSCLK cycle immediately following the instruction that clears the module’s ON control bit.

2. These bits have no effect when their corresponding pins are used as address lines.

© 2009-2016 Microchip Technology Inc.
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22.1 Control Registers
TABLE 22-1: RTCC REGISTER MAP
@ Bits
= o <] %]
° #I o o 2
o b 0
<3| 2 | & &
Tg é 2 g = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 171 16/0 —
= o <
£
31:16 — — — — — — CAL<9:0> 0000
0200 | RTCCON
15:0 ON — SIDL — — — — — RTSECSEL [RTCCLKON — — RTCWREN|RTCSYNC| HALFSEC | RTCOE |0000
31:16 — — — — — — — — — — — — — — — — 0000
0210 | RTCALRM
15:0 | ALRMEN | CHIME PIV ALRMSYNC AMASK<3:0> ARPT<7:0> 0000
31:16 HR10<3:0> HR01<3:0> MIN10<3:0> MIN01<3:0> XXXX
0220 | RTCTIME
15:0 SEC10<3:0> SEC01<3:0> — = [ =1 = = — — —  [xxo00
31:16 YEAR10<3:0> YEAR01<3:0> MONTH10<3:0> MONTHO01<3:0> XXXX
0230 | RTCDATE
15:0 DAY10<3:0> DAY01<3:0> = = [ =1 = WDAY01<3:0> xx00
31:16 HR10<3:0> HR01<3:0> MIN10<3:0> MIN01<3:0> XXXX
0240 |ALRMTIME
15:0 SEC10<3:0> SEC01<3:0> — e = — — —  |xxo00
31:16 — — — — — — — — MONTH10<3:0> MONTHO01<3:0> 00xx
0250 |ALRMDATE
15:0 DAY10<3:0> DAY01<3:0> — = [ =1 = WDAY01<3:0> xx0x
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 its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more

information.
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PIC32MX5XX/6XX/7XX

REGISTER 23-4:

AD1CHS: ADC INPUT SELECT REGISTER

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

' CHONB — — — CHOSB<3:0>
9316 RIW-0 U-0 U-0 u-0 rRwo | RrRwo | RrRwo | Rwo
' CHONA — — — CHOSA<3:0>
u-0 U-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
u-0 U-0 u-0 u-0 u-0 u-0 u-0 u-0
7:0 — — — — — — — —
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 30-28
bit 27-24

bit 23

bit 22-20
bit 19-16

bit 15-0

CHONB: Negative Input Select bit for Sample B

1 = Channel 0 negative input is AN1

0 = Channel 0 negative input is VREFL
Unimplemented: Read as ‘0’

CHOSB<3:0>: Positive Input Select bits for Sample B
1111 = Channel 0 positive input is AN15

0001 = Channel 0 positive input is AN1
0000 = Channel 0 positive input is ANO

CHONA: Negative Input Select bit for Sample A Multiplexer Setting

1 = Channel 0 negative input is AN1

0 = Channel 0 negative input is VREFL

Unimplemented: Read as ‘0’

CHOSA<3:0>: Positive Input Select bits for Sample A Multiplexer Setting
1111 = Channel 0 positive input is AN15

0001 = Channel 0 positive input is AN1
0000 = Channel 0 positive input is ANO

Unimplemented: Read as ‘0’

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

REGISTER 25-17: ETHFRMTXOK: ETHERNET CONTROLLER FRAMES TRANSMITTED 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
158 RIW-0 R/W-0 R/W-0 RIW-0 R/W-0 R/W-0 RIW-0 RIW-0
' FRMTXOKCNT<15:8>
0 RIW-0 R/W-0 R/W-0 RIW-0 R/W-0 R/W-0 RIW-0 RIW-0
' FRMTXOKCNT<7:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

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

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 FRMTXOKCNT<15:0>: Frame Transmitted OK Count bits
Increment counter for frames successfully transmitted.
Note 1: This register is only used for TX 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 only be done for debug/test purposes.
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PIC32MX5XX/6XX/7XX

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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PIC32MX5XX/6XX/7XX

REGISTER 25-27: EMAC1CLRT: ETHERNET CONTROLLER MAC COLLISION WINDOW/RETRY
LIMIT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
31:24
u-0 U-0 u-0 U-0 u-0 u-0 U-0 u-0
23:16
158 u-0 U-0 R/W-1 R/W-1 R/W-0 R/W-1 R/W-1 R/W-1
’ — — CWINDOW<5:0>
70 u-0 U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1
: — _ — — RETX<3:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-14 Unimplemented: Read as ‘0’

bit 13-8 CWINDOW-<5:0>: Collision Window bits

This is a programmable field representing the slot time or collision window during which collisions occur in
properly configured networks. Since the collision window starts at the beginning of transmission, the pre-
amble and SFD is included. Its default of 0x37 (55d) corresponds to the count of frame bytes at the end of
the window.

bit 7-4 Unimplemented: Read as ‘0’

bit 3-0 RETX<3:0>: Retransmission Maximum bits

This is a programmable field specifying the number of retransmission attempts following a collision before
aborting the packet due to excessive collisions. The Standard specifies the maximum number of attempts
(attemptLimit) to be OxF (15d). Its default is ‘OxF'.

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 27-1: CVRCON: COMPARATOR VOLTAGE REFERENCE CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
31:24 u-0 U-0 u-0 u-0 u-0 u-0 u-0 U-0
93:16 u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0

R/W-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-1
158 ON@ — — — —  [VREFSEL®@|  BGSEL<1:0>@
- u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RW-0 | RW-0
' — CVROE CVRR CVRSS CVR<3:0>
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 ON: Comparator Voltage Reference On bit(1)
Setting or clearing this bit does not affect the other bits in this register.
1 = Module is enabled
0 = Module is disabled and does not consume current
bit 14-11 Unimplemented: Read as ‘0’
bit 10 VREFSEL: Voltage Reference Select bit(®
1 = CVREF = VREF+
0 = CVREF is generated by the resistor network
bit 9-8  BGSEL<1:0>: Band Gap Reference Source bits@
11 = IVREF = VREF+
10 = Reserved
01 = IVRer = 0.6V (nominal, default)
00 = IVREF = 1.2V (nominal)
bit 7 Unimplemented: Read as ‘0’
bit 6 CVROE: CVREFOUT Enable bit
1 = Voltage level is output on CVREFOUT pin
0 = Voltage level is disconnected from CVREFOUT pin
bit 5 CVRR: CVREF Range Selection bit
1 =01to 0.625 CVRsRC, with CVRSRC/24 step size
0 = 0.25 CVRSRC to 0.719 CVRSRC, with CVRSRC/32 step size
bit 4 CVRSS: CVREF Source Selection bit
1 = Comparator voltage reference source, CVRSRC = (VREF+) — (VREF-)
0 = Comparator voltage reference source, CVRSRC = AVDD — AVSS
bit 3-0 CVR<3:0>: CVREF Value Selection 0 < CVR<3:0> < 15 bits
When CVRR =1:
CVREF = (CVR<3:0>/24) ¢ (CVRSRC)
When CVRR = 0:
CVREF = 1/4 e (CVRSRC) + (CVR<3:0>/32) ¢ (CVRSRC)
Note 1: When using the 1:1 PBCLK divisor, the user’s software should not read/write the peripheral’'s SFRs in the
SYSCLK cycle immediately following the instruction that clears the module’s ON bit.
2: These bits are not available on PIC32MX575/675/775/795 devices. On these devices, the reset value for

CVRON is ‘0000'.
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NOTES:

DS60001156J-page 330 © 2009-2016 Microchip Technology Inc.



PIC32MX5XX/6XX/7XX

TABLE 32-37: 10-BIT ADC CONVERSION RATE PARAMETERS

Standard Operating Conditions (see Note 3): 2.5V to 3.6V

(unless otherwise stated)

Operating temperature -40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-Temp

Sampling

ADC Speed® | TAD Time RS VDD ADC Channels Configuration
Minimum - Maximum
Minimum
1 Msps to 65 ns 132 ns 500Q 3.0V to 3.6V
400 ksps(l) VREF- VREF+
CHx
AN +
X& S&H ADC
Up to 400 ksps | 200 ns 200 ns 50kQ |2.5Vto 3.6V
VREF- VREF+
or or
AVSs AVDD

ANX &7 ~_CHx

ANX or VREF-

Note 1: External VRer- and VREF+ pins must be used for correct operation.
2. These parameters are characterized, but not tested in manufacturing.

3. The ADC module is functional at VBORMIN < VDD < 2.5V, but with degraded performance. Unless
otherwise stated, module functionality is tested, but not characterized.

DS60001156J-page 390 © 2009-2016 Microchip Technology Inc.



MICROCHIP

Worldwide Sales and Service

AMERICAS

Corporate Office

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200

Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com

Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455

Austin, TX
Tel: 512-257-3370

Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075

Cleveland

Independence, OH
Tel: 216-447-0464
Fax: 216-447-0643

Dallas

Addison, TX

Tel: 972-818-7423
Fax: 972-818-2924

Detroit
Novi, MI
Tel: 248-848-4000

Houston, TX
Tel: 281-894-5983

Indianapolis
Noblesville, IN

Tel: 317-773-8323
Fax: 317-773-5453

Los Angeles
Mission Viejo, CA
Tel: 949-462-9523
Fax: 949-462-9608

New York, NY
Tel: 631-435-6000

San Jose, CA
Tel: 408-735-9110

Canada - Toronto
Tel: 905-695-1980
Fax: 905-695-2078

ASIA/PACIFIC

Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon

Hong Kong
Tel: 852-2943-5100

Fax: 852-2401-3431

Australia - Sydney
Tel: 61-2-9868-6733
Fax: 61-2-9868-6755
China - Beijing

Tel: 86-10-8569-7000
Fax: 86-10-8528-2104

China - Chengdu
Tel: 86-28-8665-5511

Fax: 86-28-8665-7889
China - Chongqging

Tel: 86-23-8980-9588
Fax: 86-23-8980-9500

China - Dongguan
Tel: 86-769-8702-9880

China - Guangzhou
Tel: 86-20-8755-8029

China - Hangzhou
Tel: 86-571-8792-8115

Fax: 86-571-8792-8116

China - Hong Kong SAR
Tel: 852-2943-5100

Fax: 852-2401-3431
China - Nanjing

Tel: 86-25-8473-2460
Fax: 86-25-8473-2470
China - Qingdao

Tel: 86-532-8502-7355
Fax: 86-532-8502-7205

China - Shanghai
Tel: 86-21-5407-5533
Fax: 86-21-5407-5066

China - Shenyang

Tel: 86-24-2334-2829
Fax: 86-24-2334-2393
China - Shenzhen

Tel: 86-755-8864-2200
Fax: 86-755-8203-1760

China - Wuhan

Tel: 86-27-5980-5300
Fax: 86-27-5980-5118
China - Xian

Tel: 86-29-8833-7252
Fax: 86-29-8833-7256

ASIA/PACIFIC

China - Xiamen
Tel: 86-592-2388138
Fax: 86-592-2388130

China - Zhuhai
Tel: 86-756-3210040
Fax: 86-756-3210049

India - Bangalore
Tel: 91-80-3090-4444
Fax: 91-80-3090-4123

India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632

India - Pune
Tel: 91-20-3019-1500

Japan - Osaka
Tel: 81-6-6152-7160

Fax: 81-6-6152-9310
Japan - Tokyo

Tel: 81-3-6880- 3770
Fax: 81-3-6880-3771

Korea - Daegu
Tel: 82-53-744-4301

Fax: 82-53-744-4302

Korea - Seoul

Tel: 82-2-554-7200

Fax: 82-2-558-5932 or
82-2-558-5934

Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857

Fax: 60-3-6201-9859

Malaysia - Penang
Tel: 60-4-227-8870
Fax: 60-4-227-4068
Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore

Tel: 65-6334-8870
Fax: 65-6334-8850

Taiwan - Hsin Chu
Tel: 886-3-5778-366
Fax: 886-3-5770-955

Taiwan - Kaohsiung
Tel: 886-7-213-7828

Taiwan - Taipei
Tel: 886-2-2508-8600
Fax: 886-2-2508-0102

Thailand - Bangkok
Tel: 66-2-694-1351

Fax: 66-2-694-1350

EUROPE

Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen
Tel: 45-4450-2828
Fax: 45-4485-2829

France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Dusseldorf
Tel: 49-2129-3766400

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781

Italy - Venice
Tel: 39-049-7625286

Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340

Poland - Warsaw
Tel: 48-22-3325737

Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Stockholm
Tel: 46-8-5090-4654

UK - Wokingham
Tel: 44-118-921-5800
Fax: 44-118-921-5820

06/23/16

© 2009-2016 Microchip Technology Inc.

DS60001156J-page 440


http://support.microchip.com
http://support.microchip.com
http://www.microchip.com

