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PIC32MX5XX/6XX/7XX

TABLE 10: PIN NAMES FOR USB AND CAN DEVICES

121-PIN TFBGA (BOTTOM VIEW)

PIC32MX534F064L L1
PIC32MX564F064L
PIC32MX564F128L
PIC32MX575F256L
PIC32MX575F512L

All

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

Pin # Full Pin Name Pin # Full Pin Name
Al PMD4/RE4 E2 T4CK/RC3
A2 PMD3/RE3 E3 SCK2/UBTXUBTX/UBRTS/PMAS/CN8/RGE
A3 TRDO/RG13 E4 T3CK/RC2
A4 PMDO/REO E5 VDD
A5 PMD8/RGO E6 PMD9/RG1
A6 C1TX/PMD10/RF1 E7 Vss
A7 VDD E8 SDAL/INT4/RA15
A8 Vss E9 RTCC/IC1/RD8
A9 IC5/PMD12/RD12 E10 SS1/IC2/RD9
Al0 OC3/RD2 E11 SCL1/INT3/RA14
All OC2/RD1 F1 MCLR
B1 No Connect (NC) F2 SCL4/SDO2/U3TX/PMA3/CN10/RG8
B2 RG15 F3 SS2/U6RX/U3CTS/PMA2/CN11/RGY
B3 PMD2/RE2 F4 SDA4/SDI2/U3RX/PMA4/CN9/RG7
B4 PMD1/RE1 F5 Vss
B5 TRD3/RA7 F6 No Connect (NC)
B6 C1RX/PMD11/RFO F7 No Connect (NC)
B7 Vcap F8 VDD
B8 PMRD/CN14/RD5 F9 OSC1/CLKI/RC12
B9 OC4/RD3 F10 Vss
B10 Vss F11 OSC2/CLKO/RC15
B11 SOSCO/T1CK/CNO/RC14 G1 INT1/RE8
C1 PMD6/RE6 G2 INT2/RE9
C2 VDD G3 TMS/RAO
c3 TRD1/RG12 G4 No Connect (NC)
c4 TRD2/RG14 G5 VDD
C5 TRCLK/RA6 G6 Vss
Cc6 No Connect (NC) G7 Vss
C7 PMD15/CN16/RD7 G8 No Connect (NC)
C8 OC5/PMWR/CN13/RD4 G9 TDO/RAS
C9 VDD G10 SDA2/RA3
c10 SOSCI/CN1/RC13 G11 TDI/RA4
c1u IC4/PMCS1/PMA14/RD11 H1 AN5/C1IN+/VBUSON/CN7/RB5
D1 T2CK/RC1 H2 AN4/C1IN-/CN6/RB4
D2 PMD7/RE7 H3 Vss
D3 PMD5/RE5 H4 VDD
D4 Vss H5 No Connect (NC)
D5 Vss H6 VDD
D6 No Connect (NC) H7 No Connect (NC)
D7 PMD14/CN15/RD6 H8 VBUS
D8 PMD13/CN19/RD13 H9 VUSB3v3
D9 SDO1/OC1/INTO/RDO H10 D+/RG2
D10 No Connect (NC) H11 SCL2/RA2
D11 SCK1/IC3/PMCS2/PMA15/RD10 J1 AN3/C2IN+/CN5/RB3
E1 T5CK/SDI1/RC4 J2 AN2/C2IN-/CN4/RB2

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

REGISTER 4-5: BMXDRMSZ: DATA RAM SIZE 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 R R R R R R R
31:24 BMXDRMSZ<31:24>
R | R R R | R | R | R R
23:.16 BMXDRMSZ<23:16>
R | R R R | R | R | R R
15:8
BMXDRMSZ<15:8>
' R | R R R | R | R | R R
70 BMXDRMSZ<7:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown

bit 31-0 BMXDRMSZ<31:0>: Data RAM Memory (DRM) Size bits
Static value that indicates the size of the Data RAM in bytes:

0x00004000 = device has 16 KB RAM
0x00008000 = device has 32 KB RAM
0x00010000 = device has 64 KB RAM

REGISTER 4-6: BMXPUPBA: PROGRAM FLASH (PFM) USER PROGRAM BASE ADDRESS
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
U0 U-0 U0 U-0 U-0 U0 U0 U0
31:24 — — — — — — — —
u-0 u-0 U0 U-0 RIW-0 RIW-0 RIW-0 RIW-0
23:16
— — — — BMXPUPBA<19:16>
158 RIW-0 RIW-0 RIW-0 RIW-0 RW-0 | R-0 | R-0 R-0
' BMXPUPBA<15:8>
0 R-0 R-0 R-0 RO | RO | R-0 |  Ro R-0
' BMXPUPBA<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 31-20
bit 19-11
bit 10-0

Note 1:

Unimplemented: Read as ‘0’

BMXPUPBA<19:11>: Program Flash (PFM) User Program Base Address bits

BMXPUPBA<10:0>: Program Flash (PFM) User Program Base Address Read-Only bits
Value is always ‘0’, which forces 2 KB increments

At Reset, the value in this register is forced to zero, which causes all of the RAM to be allocated to Kernal

mode data

usage.

The value in this register must be less than or equal to BMXPFMSZ.
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PIC32MX5XX/6XX/7XX

NOTES:
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PIC32MX5XX/6XX/7XX

REGISTER 6-2: RSWRST: SOFTWARE RESET 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
u-0 u-0 u-0 u-0 u-0 u-0 u-0 W-0, HC
7:0 (1)
— — — — — — — SWRST
Legend: HC = Cleared by hardware
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 = Bitis unknown

bit 31-1 Unimplemented: Read as ‘0’

bit 0 SWRST: Software Reset Trigger bit(?)
1 = Enable software Reset event
0 = No effect

Note 1. The system unlock sequence must be performed before the SWRST bit can be written. Refer to Section
6. “Oscillator” (DS60001112) in the “PIC32 Family Reference Manual” for details.
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TABLE 7-4: INTERRUPT REGISTER MAP FOR PIC32MX764F128H, PIC32MX775F256H, PIC32MX775F512H AND
PIC32MX795F512H DEVICES (CONTINUED)
® Bits
o - 5} %)
= 320 2 2
gl 2t | & :
Tg ';-'5 e 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 17/1 16/0 —
s [a1] <
£
1000 PC4 31:16 — — — INT41P<2:0> INT41S<1:0> — — — OC4IP<2:0> OC4IS<1:0> 0000
15:0 — — — IC41P<2:0> 1C41S<1:0> — — — T41P<2:0> T41S<1:0> 0000
31:16 — — — — — — — — — — — OC5IP<2:0> OC5IS<1:0> 0000
10EO IPC5
15:0 — — — IC5IP<2:0> IC51S<1:0> — — — T5IP<2:0> T51S<1:0> 0000
31:16 — — — AD1IP<2:0> AD1IS<1:0> — — — CNIP<2:0> CNIS<1:0> 0000
U1IP<2:0> U1IS<1:0>
10F0 IPC6
15:0 — — — 12C1IP<2:0> 12C1I1S<1:0> — — — SPI3IP<2:0> SPI3IS<1:0> 0000
12C3IP<2:0> 12C31S<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> U21S<1:0>
1110 IPC8
15:0 — — — — — — — — — — — SPI41P<2:0> SPI141S<1:0> 0000
12C5IP<2:0> 12C51S<1:0>
1120 IPCO 31:16 — — — DMA3IP<2:0> DMA3IS<1:0> — — — DMA2IP<2:0> DMA2IS<1:0> 0000
15:0 — — — DMA1IP<2:0> DMA1IS<1:0> — — — DMAOIP<2:0> DMAOIS<1:0> 0000
31:16 — — — DMA7IP<2:0>?) DMA7IS<1:0>?) — — — DMA6IP<2:0>(?) DMA6IS<1:0>? (0000
1130 | IPC10 @ @) @ @
15:0 — — — DMAS5IP<2:0> DMADB5IS<1:0> — — — DMA4IP<2:0> DMA41S<1:0> 0000
110 | pen [BL16 — — — CAN2IP<2:0>() CAN21S<1:0>® = — = CAN1IP<2:0> CAN1IS<1:0> 0000
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.

This bit is unimplemented on PIC32MX764F128H device.
This register does not have associated CLR, SET, and INV registers.
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PIC32MX5XX/6XX/7XX

NOTES:
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PIC32MX5XX/6XX/7XX

REGISTER 10-4: DCRCCON: DMA CRC CONTROL REGISTER (CONTINUED)

bit 6 CRCAPP: CRC Append Mode bit(!)
1 = The DMA transfers data from the source into the CRC but not to the destination. When a block transfer
completes the DMA writes the calculated CRC value to the location given by CHXxDSA
0 = The DMA transfers data from the source through the CRC obeying WBO as it writes the data to the
destination

bit 5 CRCTYP: CRC Type Selection bit

1 = The CRC module will calculate an IP header checksum
0 = The CRC module will calculate a LFSR CRC

bit 4-3 Unimplemented: Read as ‘0’
bit 2-0 CRCCH<2:0>: CRC Channel Select bits

111 = CRC is assigned to Channel 7
110 = CRC is assigned to Channel 6
101 = CRC is assigned to Channel 5
100 = CRC is assigned to Channel 4
011 = CRC is assigned to Channel 3
010 = CRC is assigned to Channel 2
001 = CRC is assigned to Channel 1
000 = CRC is assigned to Channel 0

Note 1. When WBO =1, unaligned transfers are not supported and the CRCAPP bit cannot be set.
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11.1

Control Registers

TABLE 11-1: USB REGISTER MAP

? Bits
o - ) %)
o * S =g 2
T o ) 5 @
< >E o &
Tg o &9 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 -
2% om <
£
@ [3L16] — — — — — — — — — — — — — — — — 0000
5040 | U1OTGIR
15:0 — — — — — — — — IDIF T1IMSECIF| LSTATEIF ACTVIF SESVDIF |SESENDIF — VBUSVDIF | 0000
31:16) — = = = = = = = = = = = = = = = 0000
5050 U1OTGIE
15:0 — — — — — — — — IDIE T1IMSECIE| LSTATEIE ACTVIE SESVDIE [SESENDIE — VBUSVDIE | 0000
@[3L16] — = = = = = = = = = = = = = = = 0000
5060 |ULOTGSTAT
15:0 — — — — — — — — ID — LSTATE — SESVD | SESEND — VBUSVD | 0000
31:16| — — — — — — — — — — — — — — — — 0000
5070 | ULIOTGCON
15:0 — — — — — — — — DPPULUP |DMPULUP [DPPULDWN|DMPULDWN| VBUSON | OTGEN | VBUSCHG | VBUSDIS | 0000
31:16) — = = = = = = = = = = = = = = = 0000
5080 U1PWRC 7
15:0 — — — — — — — — UACTPND®) — — USLPGRD [USBBUSY — USUSPEND| USBPWR | 0000
31:16) — = = = = = = = = = = = = = = = 0000
5200 ULIR® URSTIF | 0000
15:0 — — — — — — — — STALLIF |ATTACHIF | RESUMEIF IDLEIF TRNIF SOFIF UERRIF
DETACHIF [ 0000
31:16) — = = = = = = = = = = = = = = = 0000
5210 UlIE URSTIE | 0000
15:0 — — — — — — — — STALLIE |ATTACHIE| RESUMEIE IDLEIE TRNIE SOFIE UERRIE
DETACHIE | 0000
31:16) — = = = = = = = = = = = = = = = 0000
5220 | U1EIR® CRC5EF 0000
15:0 — — — — — — — — BTSEF BMXEF DMAEF BTOEF DFN8EF | CRC16EF PIDEF
EOFEF 0000
31:16) — = = = = = = = = = = = = = = = 0000
5230 U1lEIE CRC5EE 0000
15:0 — — — — — — — — BTSEE BMXEE DMAEE BTOEE DFN8BEE | CRC16EE PIDEE
EOFEE 0000
@ |3L16] — = = = = = = = = = = = = = = = 0000
5240 U1STAT 7
15:0 — — — — — — — — ENDPT<3:0>®) DIR PPBI — — 0000
31:16| — — — — — — — — — — — — — — — — 0000
5250 U1CON n n PKTDIS USBEN 0000
15:0 — — — — — — — — JSTATE® | sEQ® USBRST | HOSTEN | RESUME | PPBRST
TOKBUSY SOFEN 0000
31:16| — — — — — — — — — — — — — — — — 0000
5260 U1ADDR
15:0 — — — — — — — — LSPDEN DEVADDR<6:0> 0000
31:16) — = = = = = = = = = = = = = = = 0000
5270 U1BDTP1
15:0 — — — — — — — — BDTPTRL<7:1> — 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: All registers in this table (except as noted) have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and OxC respectively. See Section 12.1.1 “CLR, SET and INV Registers” for

more information.
2: This register does not have associated SET and INV registers.

3: This register does not have associated CLR, SET and INV registers.

4: Reset value for this bit is undefined.
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PIC32MX5XX/6XX/7XX

REGISTER 13-1: T1CON: TYPE A TIMER CONTROL REGISTER (CONTINUED)
bit 3 Unimplemented: Read as ‘0’

bit 2 TSYNC: Timer External Clock Input Synchronization Selection bit

When TCS = 1:
1 = External clock input is synchronized
0 = External clock input is not synchronized

When TCS =0:
This bit is ignored.

bit 1 TCS: Timer Clock Source Select bit
1 = External clock from TxCKI pin
0 = Internal peripheral clock

bit 0 Unimplemented: Read as ‘0’

Note 1: When using the 1:1 PBCLK divisor, the user’s software should not read/write the peripheral SFRs in the
SYSCLK cycle immediately following the instruction that clears the module’s ON bit.
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PIC32MX5XX/6XX/7XX

REGISTER 19-2:  I12CXSTAT: I2C STATUS REGISTER (CONTINUED)
bit 5 D_A: Data/Address bit (when operating as 1’c slave)

This bit is cleared by hardware upon a device address match, and is set by hardware by reception of the
slave byte.

1 = Indicates that the last byte received was data
0 = Indicates that the last byte received was device address

bit 4 P: Stop bit
This bit is set or cleared by hardware when a Start, Repeated Start, or Stop condition is detected.

1 = Indicates that a Stop bit has been detected last
0 = Stop bit was not detected last

bit 3 S: Start bit
This bit is set or cleared by hardware when a Start, Repeated Start, or Stop condition is detected.

1 = Indicates that a Start (or Repeated Start) bit has been detected last
0 = Start bit was not detected last

bit 2 R_W: Read/Write Information bit (when operating as 12c slave)
This bit is set or cleared by hardware after reception of an 12C device address byte.

1 = Read — indicates data transfer is output from slave
0 = Write — indicates data transfer is input to slave

bit 1 RBF: Receive Buffer Full Status bit

This bit is set by hardware when the I2CxRCYV register is written with a received byte, and is cleared by
hardware when software reads I2CxRCV.

1 = Receive complete, I2CxRCYV is full
0 = Receive not complete, I2CxRCV is empty
bit 0 TBF: Transmit Buffer Full Status bit
This bit is set by hardware when software writes to the I2CxTRN register, and is cleared by hardware upon
completion of data transmission.
1 = Transmit in progress, I2CxTRN is full
0 = Transmit complete, I2CxTRN is empty
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PIC32MX5XX/6XX/7XX

22.0 REAL-TIME CLOCK AND
CALENDAR (RTCC)

Note:  This data sheet summarizes the features
of the PIC32MX5XX/6XX/7XX family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 29. “Real-Time
Clock and Calendar (RTCC)”
(DS60001125) in the “PIC32 Family Ref-
erence Manual’, which is available from
the Microchip web site (www.micro-
chip.com/PI1C32).

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

FIGURE 22-1: RTCC BLOCK DIAGRAM

Key features of the RTCC module include:

Time: hours, minutes and seconds

24-hour format (military time)

Visibility of one-half second period

Provides calendar: Weekday, date, month and year

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

Alarm repeat with decrementing counter
Alarm with indefinite repeat: Chime

Year range: 2000 to 2099

Leap year correction

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

User calibration of the clock crystal frequency with
auto-adjust

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

32.768 kHz Input
from Secondary

I
Oscillator (Sosc)
= | RTCC Prescalers

I
I
0.5s |
|
I

Y

RTCC Timer

Event

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

YEAR, MTH, DAY

I (]

HR, MIN, SEC

MTH, DAY

I~

ALRMVAL | - WKDAY

Repeat Counter H

A | HR, MIN, SEC

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

L RTCC Interrupt Logic

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

S ds Pul
| Seconds Pulse RTGC Pin

RTCOE
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PIC32MX5XX/6XX/7XX

REGISTER 23-1: AD1CON1: ADC CONTROL REGISTER 1 (CONTINUED)

bit 4

bit 3
bit 2

bit 1

bit 0

Note 1:

CLRASAM: Stop Conversion Sequence bit (when the first ADC interrupt is generated)

1 = Stop conversions when the first ADC interrupt is generated. Hardware clears the ASAM bit when the
ADC interrupt is generated.

0 = Normal operation, buffer contents will be overwritten by the next conversion sequence
Unimplemented: Read as ‘0’

ASAM: ADC Sample Auto-Start bit

1 = Sampling begins immediately after last conversion completes; SAMP bit is automatically set
0 = Sampling begins when SAMP bit is set

SAMP: ADC Sample Enable bit(®

1 = The ADC S&H circuit is sampling

0 = The ADC S&H circuit is holding

When ASAM = 0, writing ‘1’ to this bit starts sampling.

When SSRC<2:0> = 000, writing ‘0’ to this bit will end sampling and start conversion.

DONE: Analog-to-Digital Conversion Status bit®)
Clearing this bit will not affect any operation in progress.

1 = Analog-to-digital conversion is done
0 = Analog-to-digital conversion is not done or has not started

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.

If ASAM = 0, software can write a ‘1’ to start sampling. This bit is automatically set by hardware if
ASAM = 1. If SSRC<2:0> = 000, software can write a ‘0’ to end sampling and start conversion. If
SSRC<2:0> # ‘000, this bit is automatically cleared by hardware to end sampling and start conversion.
This bit is automatically set by hardware when analog-to-digital conversion is complete. Software can
write a ‘0’ to clear this bit (a write of ‘1’ is not allowed). Clearing this bit does not affect any operation
already in progress. This bit is automatically cleared by hardware at the start of a new conversion.
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REGISTER 24-5:

CiTREC: CAN TRANSMIT/RECEIVE ERROR COUNT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
3124 U-0 uU-0 u-0 u-0 uU-0 uU-0 U-0 uU-0

) u-0 u-0 R-0 R-0 R-0 R-0 R-0 R-0
2316 — — TXBO TXBP RXBP TXWARN | RXWARN EWARN
) R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
158 TERRCNT<7:0>
) R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
70 RERRCNT<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared X = Bit is unknown
bit 31-22 Unimplemented: Read as ‘0’
bit 21 TXBO: Transmitter in Error State Bus OFF (TERRCNT > 256)
bit 20 TXBP: Transmitter in Error State Bus Passive (TERRCNT > 128)
bit 19 RXBP: Receiver in Error State Bus Passive (RERRCNT > 128)
bit 18 TXWARN: Transmitter in Error State Warning (128 > TERRCNT > 96)
bit 17 RXWARN: Receiver in Error State Warning (128 > RERRCNT > 96)
bit 16 EWARN: Transmitter or Receiver is in Error State Warning
bit 15-8 TERRCNT<7:0>: Transmit Error Counter
bit 7-0 RERRCNT<7:0>: Receive Error Counter
REGISTER 24-6: CiFSTAT: CAN FIFO STATUS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit

Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
) R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
31:24 FIFOIP31 FIFOIP30 | FIFOIP29 FIFOIP28 FIFOIP27 | FIFOIP26 | FIFOIP25 | FIFOIP24
' R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
23:16 FIFOIP23 FIFOIP22 | FIFOIP21 FIFOIP20 FIFOIP19 | FIFOIP18 | FIFOIP17 | FIFOIP16
) R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
158 FIFOIP15 FIFOIP14 | FIFOIP13 FIFOIP12 FIFOIP11 | FIFOIP10 | FIFOIP9 FIFOIP8
) R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
70 FIFOIP7 FIFOIP6 FIFOIP5 FIFOIP4 FIFOIP3 FIFOIP2 | FIFOIP1 FIFOIPO

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

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

0 = No FIFO interrupts are pending
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REGISTER 24-9:

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 24-12: CiFLTCON2: CAN FILTER CONTROL REGISTER 2 (CONTINUED)

bit 15 FLTENGO: Filter 9 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 14-13 MSEL9<1:0>: Filter 9 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 = FSEL9<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 FLTENS: Filter 8 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 6-5 MSEL8<1:0>: Filter 8 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 FSEL8<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
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REGISTER 25-11: ETHRXFC: ETHERNET CONTROLLER RECEIVE FILTER 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 U-0 u-0 u-0 u-0 U-0 U-0 u-0
23:16 — — — — — — — —
158 R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' HTEN MPEN — NOTPM PMMODE<3:0>
7:0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ CRCERREN | CRCOKEN | RUNTERREN | RUNTEN UCEN NOTMEEN MCEN BCEN
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 31-16 Unimplemented: Read as ‘0’

bit 15

bit 14

bit 13
bit 12

bit 11-8

Note 1:

HTEN: Enable Hash Table Filtering bit

1 = Enable Hash Table Filtering

0 = Disable Hash Table Filtering

MPEN: Magic Packet™ Enable bit

1 = Enable Magic Packet Filtering

0 = Disable Magic Packet Filtering

Unimplemented: Read as ‘0’

NOTPM: Pattern Match Inversion bit

1 = The Pattern Match Checksum must not match for a successful Pattern Match to occur

0 = The Pattern Match Checksum must match for a successful Pattern Match to occur

This bit determines whether Pattern Match Checksum must match in order for a successful Pattern Match

to occur.

PMMODE<3:0>: Pattern Match Mode bits

1001 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND
(Packet = Magic Packet)®-3)

1000 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND
(Hash Table Filter match)(1-2)

0111 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND
(Destination Address = Broadcast Address)®)

0110 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND
(Destination Address = Broadcast Address)(l)

0101 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND
(Destination Address = Unicast Address)(l)

0100 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND
(Destination Address = Unicast Address)®)

0011 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND
(Destination Address = Station Address)(l)

0010 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches) AND
(Destination Address = Station Address)(l)

0001 = Pattern match is successful if (NOTPM = 1 XOR Pattern Match Checksum matches)(l)

0000 = Pattern Match is disabled; pattern match is always unsuccessful

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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TABLE 32-36: ADC MODULE SPECIFICATIONS (CONTINUED)

Standard Operating Conditions (see Note 5): 2.5V 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

Pa’\:(a)lm. Symbol Characteristics Min. Typical Max. Units Conditions

ADC Accuracy — Measurements with Internal VREF+/VREF-

AD20d |Nr Resolution 10 data bits bits |(Note 3)

AD21d |INL Integral Nonlinearity >-1 — <1 LSb [VINL = AVss =0V,
AVDD = 2.5V to 3.6V
(Note 3)

AD22d |DNL Differential Nonlinearity >-1 — <1 LSb [VINL = AVss =0V,
AVDD = 2.5V to 3.6V
(Notes 2,3)

AD23d |GERR Gain Error > -4 — <4 LSb |VINL = AVsSs =0V,
AVDD = 2.5V to 3.6V
(Note 3)

AD24d |EOFF Offset Error > -2 — <2 LSb |VINL = AVss =0V,
AVDD = 2.5V to 3.6V
(Note 3)

AD25d — Monotonicity — — — — |Guaranteed

Dynamic Performance

AD31b |SINAD Signal to Noise and 55 58.5 — dB |(Notes 3,4)

Distortion
AD34b |[ENOB Effective Number of Bits 9.0 9.5 — bits |(Notes 3,4)

Note 1. These parameters are not characterized or tested in manufacturing.
2:  With no missing codes.
3: These parameters are characterized, but not tested in manufacturing.
4: Characterized with a 1 kHz sine wave.
5

The ADC module is functional at VBORMIN < VDD < 2.5V, but with degraded performance. Unless otherwise
stated, module functionality is tested, but not characterized.
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TABLE B-7: MAJOR SECTION UPDATES (CONTINUED)

Section Name

Update Description

32.0 “Electrical Characteristics”

Note 4 in the Operating Current specification was updated (see Table 32-5).
Note 3 in the Idle Current specification was updated (see Table 32-6).

Note 6 references in the Power-Down Current specification were updated
(see Table 32-7).

The Program Memory parameters, D135, D136, and D137, and Note 4 were
updated (see Table 32-11).

The Voltage Reference Specifications were updated (see Table 32-14).

Parameter DO50 (Cosco) was added to the Capacitive Loading
Requirements on Output Pins (see Table 32-16).

The EJTAG Timing Characteristics were updated (see Figure 32-28).

The maximum value for parameters ET13 and ET14 were updated in the
Ethernet Module Specifications (see Table 32-35).

Parameter PM7 (TDHOLD) was updated (see Table 32-40).

34.0 “Packaging Information”

Packaging diagrams were updated.

Product Identification System

The Speed and Program Memory Size were updated and Note 1 was added.
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
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and manufacture of development systems is ISO 9001:2000 certified.
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