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Welcome to E-XFL.COM

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
256KB (256K x 8)

FLASH

64K x 8

2.3V ~ 3.6V

A/D 16x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

121-TFBGA

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

2.5 ICSP Pins

The PGECx and PGEDXx pins are used for In-Circuit
Serial Programming™ (ICSP™) and debugging. It is
recommended to keep the trace length between the
ICSP connector and the ICSP pins on the device as
short as possible. If the ICSP connector is expected to
experience an ESD event, a series resistor is
recommended, with the value in the range of a few tens
of Ohms, not to exceed 100 Ohms.

Pull-up resistors, series diodes and capacitors on the
PGECx and PGEDXx pins are not recommended as they
will interfere with the programmer/debugger communi-
cations to the device. If such discrete components are
an application requirement, they should be removed
from the circuit during programming and debugging.
Alternatively, refer to the AC/DC characteristics and
timing requirements information in the respective
device Flash programming specification for information
on capacitive loading limits and pin input voltage high
(VIH) and input low (VIL) requirements.

Ensure that the “Communication Channel Select” (i.e.,
PGECX/PGEDx pins) programmed into the device
matches the physical connections for the ICSP to
MPLAB® ICD 3 or MPLAB® REAL ICE™.

For more information on ICD 3 and REAL ICE connec-
tion requirements, refer to the following documents that
are available on the Microchip web site.

« “Using MPLAB® ICD 3" (poster) (DS50001765)
« “MPLAB® ICD 3 Design Advisory” (DS50001764)

« “MPLAB® REAL ICE™ In-Circuit Emulator User’s
Guide” (DS50001616)

. “Using MPLAB® REAL ICE™ Emulator” (poster)
(DS50001749)

2.6 JTAG

The TMS, TDO, TDI and TCK pins are used for testing
and debugging according to the Joint Test Action
Group (JTAG) standard. It is recommended to keep the
trace length between the JTAG connector and the
JTAG pins on the device as short as possible. If the
JTAG connector is expected to experience an ESD
event, a series resistor is recommended, with the value
in the range of a few tens of Ohms, not to exceed 100
Ohms.

Pull-up resistors, series diodes and capacitors on the
TMS, TDO, TDI and TCK pins are not recommended
as they will interfere with the programmer/debugger
communications to the device. If such discrete compo-
nents are an application requirement, they should be
removed from the circuit during programming and
debugging. Alternatively, refer to the AC/DC character-
istics and timing requirements information in the
respective device Flash programming specification for
information on capacitive loading limits and pin input
voltage high (ViH) and input low (VIL) requirements.

2.7 Trace

The trace pins can be connected to a hardware-trace-
enabled programmer to provide a compress real time
instruction trace. When used for trace the TRDS3,
TRD2, TRD1, TRDO and TRCLK pins should be
dedicated for this use. The trace hardware requires
a 22Q) series resistor between the trace pins and the
trace connector.

2.8 External Oscillator Pins

Many MCUs have options for at least two oscillators: a
high-frequency primary oscillator and a low-frequency
secondary oscillator. Refer to Section 8.0 “Oscillator
Configuration” for details.

The oscillator circuit should be placed on the same side
of the board as the device. Also, place the oscillator cir-
cuit close to the respective oscillator pins, not exceed-
ing one-half inch (12 mm) distance between them. The
load capacitors should be placed next to the oscillator
itself, on the same side of the board. Use a grounded
copper pour around the oscillator circuit to isolate them
from surrounding circuits. The grounded copper pour
should be routed directly to the MCU ground. Do not
run any signal traces or power traces inside the ground
pour. Also, if using a two-sided board, avoid any traces
on the other side of the board where the crystal is
placed. A suggested layout is illustrated in Figure 2-3.
FIGURE 2-3: SUGGESTED OSCILLATOR
CIRCUIT PLACEMENT

Oscillator
Secondary

Guard Trace

Guard Ring

Main Oscillator
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PIC32MX5XX/6XX/7XX

8.0 OSCILLATOR The Oscillator module has the following features:
CONFIGURATION » A total of four external and internal oscillator
options as clock sources
Note:  This data sheet summarizes the features ¢ On-chip PLL with user-selectable input divider,
of the PIC32MX5XX/6XX/7XX family of multiplier and output divider to boost operating
devices. It is not intended to be a frequency on select internal and external
comprehensive reference source. To oscillator sources
complement the information in this data * On-chip user-selectable divisor postscaler on
sheet, refer to Section 6. “Oscillator” select oscillator sources
(DS60001112) in the “PIC32 Family Ref- « Software-controllable switching between
erence Manual’, which is available from various clock sources
the Microchip web site (www.micro- * A Fail-Safe Clock Monitor (FSCM) that detects
chip.com/PIC32). clock failure and permits safe application recovery
or shutdown
« Dedicated On-Chip PLL for USB peripheral
Figure 8-1shows the Oscillator module block diagram.
FIGURE 8-1: OSCILLATOR BLOCK DIAGRAM
fusen T T i}
| UEIN Iuss Clock (48 MHz)
| e— divx » PLL x24 [» div 2 ||
Pri Oscillat UFIN =4 MH UFRCEN
rimary Oscillator = z
(Posc) To Internal UPLLIDIV<2:0> UPLLEN
Logic \ L s - - - - - — - — - — — —
c1® et Al Dc XT, HS, EC
I
\ 4 MHz < FIN < 5 MHz
XTAL \ RE@| XTPLL, HSPLL, Postscaler | Peripherals
L2 " < - RLL | ECPLL, FRCPLL : e
0 ZRel < divx | PLL > divy div x PBCLK
L J Enable ¢
- Rs® | [
| ~— PLL Input Divider PLL Output Divider
co®d 0SCo® FPLLIDIV<2:0> PLLODIV<2:0> PBDIV<1:0>
FRC COSC<2:0> PLL Multiplier
Oscillator — (001 =FRC, PLLMULT<2:0> Fre
8 MHz typical 011 = Posc)
—
TUN<5:0> >| div16 FRC/16,_
FRCDIV CPU and Select Peripherals
- Postscaler > SYSCLK
|
FRCDIV<2:0>
LPRC LPRC
Osscillator 31.25 kHz typical
Secondary Oscillator (Sosc)
SOSCO . - .- - -. ,\\ 32.768 kHz Sosc
> Tcosc<2:0>
SOSCEN and FSOSCEN -
Clock Control Logic
Fail-Safe M,
Clock
Monitor FSCM Event
Notes: 1. A series resistor, Rs, may be required for AT strip cut crystals or eliminate I
clipping. Alternately, to increase oscillator circuit gain, add a parallel .
resistor, RP, with a value of 1 MQ. (N:gggzggz
2. The internal feedback resistor, RF, is typically in the range of 2 to 10 MQ. ) ’
3. Refer to the “PIC32 Family Reference Manual” Section 6. “ Oscillator FSCMEN<1:0> OSWEN WDT PWRT
Configuration” (DS60001112) for help determining the best oscillator ! =
components. Timer1, RTCC

4. PBCLK out is available on the OSC2 pin in certain clock modes.

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

REGISTER 9-2: CHEACC: CACHE ACCESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
CHEWEN — — — — — — —
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
70 u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
’ — — — — CHEIDX<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

bit31 CHEWEN: Cache Access Enable bits
These bits apply to registers CHETAG, CHEMSK, CHEWO0, CHEW1, CHEW?2, and CHEW3.

1 = The cache line selected by CHEIDX<3:0> is writeable
0 = The cache line selected by CHEIDX<3:0> is not writeable

bit 30-4 Unimplemented: Write ‘0’; ignore read

bit 3-0 CHEIDX<3:0>: Cache Line Index bits
The value selects the cache line for reading or writing.

DS60001156J-page 104 © 2009-2016 Microchip Technology Inc.
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Control Registers

TABLE 15-1: WATCHDOG TIMER REGISTER MAP
? Bits ~
O~ . ] ~
° :&I o g’ %
k<] Do
<8 | BE & ¢
Tg % &, 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 14
ET - =
>
31:16 — — — — — — — — — — — — — — — — 0000
0000 | WDTCON
15:0 ON — — — — — — — — SWDTPS<4:0> — WDTCLR | 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

2:

information.

Reset values are dependent on the DEVCFGx Configuration bits and the type of Reset.
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PIC32MX5XX/6XX/7XX

REGISTER 16-1: ICxCON: INPUT CAPTURE ‘x’ CONTROL REGISTER (CONTINUED)
bit 2-0 ICM<2:0>: Input Capture Mode Select bits
111 = Interrupt-Only mode (only supported while in Sleep mode or Idle mode)
110 = Simple Capture Event mode — every edge, specified edge first and every edge thereafter
101 = Prescaled Capture Event mode — every sixteenth rising edge
100 = Prescaled Capture Event mode — every fourth rising edge
011 = Simple Capture Event mode — every rising edge
010 = Simple Capture Event mode — every falling edge
001 = Edge Detect mode — every edge (rising and falling)
000 = Input Capture module is disabled

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.

DS60001156J-page 184 © 2009-2016 Microchip Technology Inc.
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17.1 Control Registers

TABLE 17-1: OUTPUT COMPARE 1-OUTPUT COMPARE 5 REGISTER MAP
@ Bits
®~ L+ <] %]
sH| o= 2 ©
28| 2o | § g
Tg é & 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> m <
£
31:16 — — — — — — — — — — — — — — — — 0000
3000 |OC1CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT | OCTSEL OCM<2:0> 0000
31:16 XXXX
3010 | OCIR OC1R<31:0>
15:0 XXXX
31:16 XXXX
3020 | OC1RS OC1RS<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
3200 |OC2CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT | OCTSEL OCM<2:0> 0000
31:16 XXXX
3210 | OC2R OC2R<31:0>
15:0 XXXX
31:16 XXXX
3220 | OC2RS OC2RS<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
3400 |OC3CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT | OCTSEL OCM<2:0> 0000
31:16 XXXX
3410 | OC3R OC3R<31:0>
15:0 XXXX
3420 | ocars |3%16 OC3RS<31:0> XXXX
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
3600 |OC4CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT | OCTSEL OCM<2:0> 0000
31:16 XXXX
3610 | OC4R OC4R<31:0>
15:0 XXXX
3620 | ocars | 3116 OC4RS<31:0> XXX
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
3800 |OC5CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT | OCTSEL OCM<2:0> 0000
31:16 XXXX
3810 | OC5R OC5R<31:0>
15:0 XXXX
31:16 XXXX
3820 | OC5RS OC5RS<31:0>
15:0 XXXX
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 20-2:

UxSTA: UARTx STATUS AND 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-o U-0 u-0 u-o u-0 u-0 R/IW-0
31:24 — — — — — — — ADM_EN

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/IW-0 RIW-0
23:16 ADDR<7:0>
_ R/W-0 | R/W-0 RIW-0 R/W-0 R/W-0, HC R/W-0 R-0 R-1
158 UTXISEL<1:0> UTXINV URXEN UTXBRK UTXEN UTXBF TRMT
. R/W-0 | R/W-0 R/W-0 R-1 R0 R-0 RIW-0, HS R-0
0 URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA
Legend: HS = Set by hardware HC = Cleared by hardware

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 31-25
bit 24

bit 23-16

bit 15-14

bit 13

bit 12

bit 11

bit 10

bit 9

Unimplemented: Read as ‘0’

ADM_EN: Automatic Address Detect Mode Enable bit

1= Automatic Address Detect mode is enabled

0 = Automatic Address Detect mode is disabled

ADDR<7:0>: Automatic Address Mask bits

When the ADM_EN bit is ‘1", this value defines the address character to use for automatic address
detection.

UTXISEL<1:0>: TX Interrupt Mode Selection bits

11 = Reserved, do not use

10 = Interrupt is generated and asserted while the transmit buffer is empty

01 = Interrupt is generated and asserted when all characters have been transmitted

00 = Interrupt is generated and asserted while the transmit buffer contains at least one empty space

UTXINV: Transmit Polarity Inversion bit

If I'DA mode is disabled (i.e., IREN (UxMODE<12>) is ‘0"):
1 = UxXTX Idle state is ‘0’
0 = UxTX Idle state is ‘1’

If I'DA mode is enabled (i.e., IREN (UXMODE<12>) is ‘'1"):
1 = IrDA encoded UxTX Idle state is ‘1’
0 = IrDA encoded UxTX Idle state is ‘0’

URXEN: Receiver Enable bit
1 = UARTX receiver is enabled. UxRX pin is controlled by UARTx (if ON = 1)
0 = UARTXx receiver is disabled. UxRX pin is ignored by the UARTx module. UxRX pin is controlled by port.

UTXBRK: Transmit Break bit

1 = Send Break on next transmission. Start bit followed by twelve ‘0’ bits, followed by Stop bit; cleared by
hardware upon completion.

0 = Break transmission is disabled or completed

UTXEN: Transmit Enable bit

1 = UARTX transmitter is enabled. UxTX pin is controlled by UARTXx (if ON = 1)

0 = UARTX transmitter is disabled. Any pending transmission is aborted and buffer is reset. UXTX pin is
controlled by port.

UTXBF: Transmit Buffer Full Status bit (read-only)

1 = Transmit buffer is full

0 = Transmit buffer is not full, at least one more character can be written

© 2009-2016 Microchip Technology Inc.
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23.0 10-BIT ANALOG-TO-DIGITAL
CONVERTER (ADC)

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 17. “10-bit Ana-
log-to-Digital Converter (ADC)”
(DS60001104) in the “PIC32 Family Ref-
erence Manual’, which is available from
the Microchip web site
(www.microchip.com/PIC32).

The PIC32MX5XX/6XX/7TXX 10-bit Analog-to-Digital
Converter (ADC) includes the following features:

* Successive Approximation Register (SAR)
conversion

* Upto 1 Msps conversion speed

* Up to 16 analog input pins

« External voltage reference input pins

¢ One unipolar, differential Sample and Hold (S&H)
circuit

» Automatic Channel Scan mode

» Selectable conversion trigger source

¢ 16-word conversion result buffer

¢ Selectable buffer fill modes

« Eight conversion result format options

¢ Operation during Sleep and Idle modes

A block diagram of the 10-bit ADC is illustrated in
Figure 23-1. The 10-bit ADC has up to 16 analog input
pins, designated ANO-AN15. In addition, there are two
analog input pins for external voltage reference
connections. These voltage reference inputs may be
shared with other analog input pins and may be
common to other analog module references.

The analog inputs are connected through two multi-
plexers to one S&H. The analog input multiplexers can
be switched between two sets of analog inputs
between conversions. Unipolar differential conversions
are possible on all channels, other than the pin used as
the reference, using a reference input pin (see
Figure 23-1).

The Analog Input Scan mode sequentially converts
user-specified channels. A control register specifies
which analog input channels will be included in the
scanning sequence.

The 10-bit ADC is connected to a 16-word result buffer.
Each 10-bit result is converted to one of eight 32-hit
output formats when it is read from the result buffer.

FIGURE 23-1: ADC1 MODULE BLOCK DIAGRAM
Veer+®)  AVDD  VRrer-M  AVss
r—— - - - - - - - - - - - - - = 1 VCFG<2:0>
| ANOS | ADC1BUFO
| | ADC1BUF1
| | ADC1BUF2
Channel «— . _ _Sgl—L VREFH VREFL -
| Scan | ro |
. |
| cHosA<4:0> CHOSB<4:0> = o sarADC ) |
| T ! L |
CSCNA [ | |
| | ro |
AN1 . - -
| VREFL | ADC1BUFE
| I ADC1BUFF
| I
| |

Alternate
Input Selection

Note 1: VREF+ and VREF- inputs can be multiplexed with other analog inputs.

© 2009-2016 Microchip Technology Inc.
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REGISTER 24-21: CiFIFOINTn: CAN FIFO INTERRUPT 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 uU-0 uU-0 U-0 U-0 R/W-0 R/W-0 R/W-0
31:24 — — — — — TXNFULLIE | TXHALFIE | TXEMPTYIE
. uU-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
23:16 — — — — RXOVFLIE| RXFULLIE | RXHALFIE | RXNEMPTYIE
) U-0 uU-0 uU-0 U-0 U-0 R-0 R-0 R-0
15:8 — — — — — TXNFULLIF® | TXHALFIF | TXEMPTYIF®
U-0 uU-0 uU-0 U-0 R/W-0 R-0 R-0 R-0
0 — — — — RXOVFLIF | RXFULLIF® | RXHALFIF®D | RXNEMPTYIF®)

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 31-27 Unimplemented: Read as ‘0’
bit 26 TXNFULLIE: Transmit FIFO Not Full Interrupt Enable bit

1 = Interrupt enabled for FIFO not full
0 = Interrupt disabled for FIFO not full

bit 25 TXHALFIE: Transmit FIFO Half Full Interrupt Enable bit
1 = Interrupt enabled for FIFO half full
0 = Interrupt disabled for FIFO half full

bit 24 TXEMPTYIE: Transmit FIFO Empty Interrupt Enable bit

1 = Interrupt enabled for FIFO empty
0 = Interrupt disabled for FIFO empty

bit 23-20 Unimplemented: Read as ‘0’

bit 19 RXOVFLIE: Overflow Interrupt Enable bit
1 = Interrupt enabled for overflow event
0 = Interrupt disabled for overflow event

bit 18 RXFULLIE: Full Interrupt Enable bit

1 = Interrupt enabled for FIFO full
0 = Interrupt disabled for FIFO full

bit 17 RXHALFIE: FIFO Half Full Interrupt Enable bit

1 = Interrupt enabled for FIFO half full
0 = Interrupt disabled for FIFO half full

bit 16 RXNEMPTYIE: Empty Interrupt Enable bit
1 = Interrupt enabled for FIFO not empty
0 = Interrupt disabled for FIFO not empty
bit 15-11 Unimplemented: Read as ‘0’
bit10  TXNFULLIF: Transmit FIFO Not Full Interrupt Flag bit(})

TXEN = 1: (FIFO configured as a transmit buffer)
1 =FIFO is not full
0 = FIFO is full

TXEN = 0: (FIFO configured as a receive buffer)
Unused, reads ‘0’

Note 1: This bit is read-only and reflects the status of the FIFO.

DS60001156J-page 276 © 2009-2016 Microchip Technology Inc.
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REGISTER 25-1:

ETHCON1: ETHERNET CONTROLLER CONTROL REGISTER 1

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
' RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 PTV<15:8>
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
2316 PTV<7:0>
_ RIW-0 u-0 RIW-0 u-o u-o u-o RIW-0 RIW-0
15:8 ON — SIDL — — — TXRTS | RXEN®
. RIW-0 u-0 u-0 RIW-0 u-o u-0 u-0 RIW-0
0 AUTOFC — — MANFC — — — BUFCDEC
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

bit 15

bit 14
bit 13

bit 12-10
bit 9

bit 8

Note 1:

PTV<15:0>: PAUSE Timer Value bits

PAUSE Timer Value used for Flow Control.

This register should only be written when RXEN (ETHCON1<8>) is not set.
These bits are only used for Flow Control operations.

ON: Ethernet ON bit

1 = Ethernet module is enabled

0 = Ethernet module is disabled

Unimplemented: Read as ‘0’

SIDL: Ethernet Stop in Idle Mode bit

1 = Ethernet module transfers are paused during Idle mode
0 = Ethernet module transfers continue during Idle mode

Unimplemented: Read as ‘0’

TXRTS: Transmit Request to Send bit

1 = Activate the TX logic and send the packet(s) defined in the TX EDT

0 = Stop transmit (when cleared by software) or transmit done (when cleared by hardware)

After the bit is written with a ‘1’, it will clear to a ‘0’ whenever the transmit logic has finished transmitting
the requested packets in the Ethernet Descriptor Table (EDT). If a ‘0’ is written by the CPU, the transmit
logic finishes the current packet’s transmission and then stops any further.

This bit only affects TX operations.

RXEN: Receive Enable bit™®
1 = Enable RX logic, packets are received and stored in the RX buffer as controlled by the filter

configuration
0 = Disable RX logic, no packets are received in the RX buffer

This bit only affects RX operations.

It is not recommended to clear the RXEN bit and then make changes to any RX related field/register. The
Ethernet Controller must be reinitialized (ON cleared to ‘0’), and then the RX changes applied.

DS60001156J-page 284
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REGISTER 25-5: ETHHTO: ETHERNET CONTROLLER HASH TABLE 0 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 RIW-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0
31:24 HT<31:24>
_ RwWo | Rwo | Rwo | Rwo [ Rwo | Rwo | Rwo | Rwo
2316 HT<23:16>
' RwWo | Rwo | Rwo | Rwo | Rwo | Rwo | Rwo | RWoO
15:8 HT<15:8>
_ RwWo | Rwo | Rwo | Rwo [ Rwo | RrRwo | Rwo | Rwo
70 HT<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-0 HT<31:0>: Hash Table Bytes 0-3 bits

Note 1. This register is only used for RX operations.

2. The bits in this register may only be changed while the RXEN bit (ETHCON1<8>) = 0 or the HTEN bit
(ETHRXFC<15>) = 0.

REGISTER 25-6: ETHHT1: ETHERNET CONTROLLER HASH TABLE 1 REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
3L:24 HT<63:56>
' rRwo | Rwo | Rwo | Rwo | Rwo | Rwo [ RW-o0 | RMW-0
23:16 HT<55:48>
. Rwo | Rwo | Rwo | Rwo | Rwo | Rwo | Rwo0 | RWoO
158 HT<47:40>
_ rRwo | Rwo | Rwo | Rwo | Rwo | Rwo [ RW-o0 | RMW-0
70 HT<39:32>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-0 HT<63:32>: Hash Table Bytes 4-7 bits

Note 1: This register is only used for RX operations.

2. The bits in this register may only be changed while the RXEN bit (ETHCON1<8>) = 0 or the HTEN bit
(ETHRXFC<15>) = 0.
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REGISTER 25-14: ETHIRQ: ETHERNET CONTROLLER INTERRUPT REQUEST REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
31:24
u-0 U-0 U-0 U-0 u-0 U-0 U-0 u-0
23:16
15:8 u-0 R/W-0 R/W-0 U-0 U-0 U-0 R/W-0 R/W-0
’ — TXBUSE RXBUSE — — — EWMARK | FWMARK
70 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
’ RXDONE | PKTPEND RXACT — TXDONE | TXABORT | RXBUFNA | RXOVFLW
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 = Bitis unknown

bit 31-15 Unimplemented: Read as ‘0’

bit 14 TXBUSE: Transmit BVCI Bus Error Interrupt bit
1 = BVCI Bus Error has occurred
0 = BVCI Bus Error has not occurred
This bit is set when the TX DMA encounters a BVCI Bus error during a memory access. It is cleared by
either a Reset or CPU write of a ‘1’ to the CLR register.

bit 13 RXBUSE: Receive BVCI Bus Error Interrupt bit
1 = BVCI Bus Error has occurred
0 = BVCI Bus Error has not occurred
This bit is set when the RX DMA encounters a BVCI Bus error during a memory access. It is cleared by
either a Reset or CPU write of a ‘1’ to the CLR register.

bit 12-10 Unimplemented: Read as ‘0’

bit 9 EWMARK: Empty Watermark Interrupt bit
1 = Empty Watermark pointer reached
0 = No interrupt pending
This bit is set when the RX Descriptor Buffer Count is less than or equal to the value in the
RXEWM bit (ETHRXWM<0:7>) value. It is cleared by BUFCNT bit (ETHSTAT<16:23>)
being incremented by hardware. Writing a ‘0’ or a ‘1’ has no effect.

bit 8 FWMARK: Full Watermark Interrupt bit
1 = Full Watermark pointer reached
0 = No interrupt pending
This bit is set when the RX Descriptor Buffer Count is greater than or equal to the value in the RXFWM
bit (ETHRXWM<16:23>) field. It is cleared by writing the BUFCDEC (ETHCON1<0>) bit to decrement
the BUFCNT counter. Writing a ‘0’ or a ‘1’ has no effect.

bit 7 RXDONE: Receive Done Interrupt bit
1 = RX packet was successfully received
0 = No interrupt pending
This bit is set whenever an RX packet is successfully received. It is cleared by either a Reset or CPU
write of a ‘1’ to the CLR register.

Note: It is recommended to use the SET, CLR, or INV registers to set or clear any bit in this register. Setting or

clearing any bits in this register should only be done for debug/test purposes.
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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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29.2 On-Chip Voltage Regulator

All PIC32MX5XX/6XXI7XX devices’ core and digital
logic are designed to operate at a nominal 1.8V. To
simplify system designs, most devices in the PIC32MX-
EXXI6XXI7TXX family incorporate an on-chip regulator
providing the required core logic voltage from VDD.

A low-ESR capacitor (such as tantalum) must be
connected to the VcAP pin (see Figure 29-1). This
helps to maintain the stability of the regulator. The
recommended value for the filter capacitor is provided
in Section 32.1 “DC Characteristics”.

Note: It is important that the low-ESR capacitor
is placed as close as possible to the Vcap

pin.

29.2.1 ON-CHIP REGULATOR AND POR

It takes a fixed delay for the on-chip regulator to generate
an output. During this time, designated as Tpu, code
execution is disabled. TpPu is applied every time the
device resumes operation after any power-down,
including Sleep mode.

29.2.2 ON-CHIP REGULATOR AND BOR

PIC32MX5XX/6XX/TXX devices also have a simple
brown-out capability. If the voltage supplied to the
regulator is inadequate to maintain a regulated level,
the regulator Reset circuitry will generate a Brown-out
Reset (BOR). This event is captured by the BOR flag
bit (RCON<1>). The brown-out voltage levels are
specified in Section 32.1 “DC Characteristics”.

FIGURE 29-1: CONNECTIONS FOR THE

ON-CHIP REGULATOR

3.3v®

PIC32
VDD

VcapP

Vss

Note 1. These are typical operating voltages. Refer to
Section 32.1“DC Characteristics” for the full
operating ranges of VDD.
2: ltis important that the low-ESR capacitor is
placed as close as possible to the VcAP pin.

29.3 Programming and Diagnostics

PIC32MX5XX/6XX/7TXX devices provide a complete

range of programming and diagnostic features that can

increase the flexibility of any application using them.

These features allow system designers to include:

« Simplified field programmability using two-wire
In-Circuit Serial Programming™ (ICSP™)
interfaces

« Debugging using ICSP
« Programming and debugging capabilities using
the EJTAG extension of JTAG
« JTAG boundary scan testing for device and board
diagnostics
PIC32 devices incorporate two programming and diag-
nostic modules, and a trace controller, that provide a
range of functions to the application developer.

FIGURE 29-2: PROGRAMMING,
DEBUGGING, AND TRACE
PORTS BLOCK DIAGRAM
PeeCt X
PGED1 &—
ICSP™ ]
Controller —
PGEC2 &—
PGED2 X
ICESEL
™1 X
TDO &— JTAG 1 core
TCK X’i Controller —
™s X
JTAGEN DEBUG<1:.0>
TRCLK &—
TRDO DX
Instruction Trace [ |
TRD1 X'_ Controller —
TRD2 &— (see Note 1)
TRD3 DX
|
DEBUG<1:0>
Note 1: Trace is not available on 64-pin devices.
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TABLE 32-14: VOLTAGE REFERENCE SPECIFICATIONS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-Temp
lea\lrgm. Symbol Characteristics Min. | Typical Max. Units Comments
D312 |TsEeT Internal 4-bit DAC — — 10 ps  |See Note 1
Comparator Reference
Settling time.
D313 |DACREFH|CVREF Input Voltage AVss — AVDD \% CVRSRC with CVRSS =0
Reference Range VREF- — VREF+ V  |CVRsSRC with CVRSS = 1
D314 |DVRer |CVREF Programmable 0 — 0.625 x \% 0 to 0.625 DACREFH with
Output Range DACREFH DACREFH/24 step size
0.25 x — 0.719 x \Y 0.25 x DACREFH t0 0.719
DACREFH DACREFH DACREFH with DACREFH/32
step size
D315 |DACRES |Resolution — — DACREFH/ CVRCON<CVRR>=1
24
— — DACREFH/ CVRCON<CVRR>=0
32
D316 |DACAcc |Absolute Accuracy® — — 1/4 LSB |DACREFH/24,
CVRCON<CVRR>=1
— — 1/2 LSB |DACREFH/32,
CVRCON<CVRR>=0

Note 1. Settling time measured while CVRR =1 and CVR<3:0> transitions from ‘0000’ to ‘1111’. This parameter
is characterized, but not tested in manufacturing.

2. These parameters are characterized but not tested.

TABLE 32-15: INTERNAL VOLTAGE REGULATOR SPECIFICATIONS

Standard Operating Conditions: 2.3V to 3.6V

(unless otherwise stated)

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

DC CHARACTERISTICS

lea\lrgm. Symbol Characteristics Min. | Typical | Max. | Units Comments

D321 CEFC External Filter Capacitor Value 8 10 — uF  |Capacitor must be low series
resistance (1 ohm)

D322 TPWRT Power-up Timer Period — 64 — ms —
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32.2 AC Characteristics and Timing
Parameters

The information contained in this section defines
PIC32MX5XX/6XX/7TXX AC characteristics and timing

parameters.

FIGURE 32-1:

LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS

VbD/2

RL

Pin T

Load Condition 1 — for all pins except OSC2

RL
CL

Load Condition 2 — for OSC2

L

Pin

464Q
50 pF for all pins
50 pF for OSC2 pin (EC mode)

CL

T

Vss

TABLE 32-16: CAPACITIVE LOADING REQUIREMENTS ON OUTPUT PINS

AC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)

Operating temperature

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

Paligm' Symbol Characteristics Min. | Typical® | Max. | Units Conditions

DO50 |Cosco |OSC2 pin — — 15 pF |In XT and HS modes when an
external crystal is used to drive
0OSC1

DO56 |[Cio All'l/O pins and OSC2 — — 50 pF {In EC mode

DO58 (CB SCLx, SDAXx — — 400 pF |In 12C mode

Note 1: Datain“Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.

FIGURE 32-2:

0oscC1

EXTERNAL CLOCK TIMING

\~—0S20—»
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64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]
With 7.15 x 7.15 Exposed Pad [QFN]

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

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

Notes:

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

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

Microchip Technology Drawing C04-149C Sheet 2 of 2
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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”
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Revision J (September 2016)

This revision includes typographical and formatting
updates throughout the data sheet text. In addition, all
SFR Register maps were moved from the Memory
chapter to their respective peripheral chapters.

All other major updates are referenced by their

respective section in Table B-7.

TABLE B-7:

MAJOR SECTION UPDATES

Section Name

Update Description

“32-bit Microcontrollers (up to 512
KB Flash and 128 KB SRAM) with
Graphics Interface, USB, CAN, and
Ethernet”

Updated Communication Interfaces for LIN support to 2.1.
Updated Qualification and Class B Support to AEC-Q100 REVH.

2.0 “Guidelines for Getting Started
with 32-bit MCUs”

The Recommended Minimum Connection diagram was updated (see
Figure 2-1).

The Example of MCLR Pin Connections diagram was updated (see Figure 2-
2).

2.11 “EMI/EMC/EFT (IEC 61000-4-4 and IEC 61000-4-2) Suppression
Considerations” was added.

4.0 “Memory Organization”

The SFR Memory Map was added (see Table 4-1).

7.0 “Interrupt Controller”

The UART interrupt sources were updated in the Interrupt IRQ, Vector, and
Bit location table (see Table 7-1).

8.0 “Oscillator Configuration”

Updated the bit value definitions for the TUN<5:0> bits in the OCSTUN
register (see Register 8-2).

15.0 “Watchdog Timer (WDT)”

The content in this chapter was relocated from the Special Features chapter
to its own chapter.

18.0 “Serial Peripheral Interface
(SPIy”

The register map tables were combined (see Table 18-1).

19.0 “Inter-Integrated Circuit (12C)”

The register map tables were combined (see Table 19-1).
The PMADDR register was updated (see Register 21-3).

21.0 “Parallel Master Port (PMP)”

The bit value definitions for the ADRMUX<1:0> and CSF<1:0> bits in the
PMCON register were updated (see Register 21-1).

29.0 “Special Features”

Removed the duplicate bit value definition for ‘010’ in the DEVCFG2 register
(see Register 29-3).

Note 1 was added to the Programming, Debugging, and Trace Ports block
diagram (see Figure 29-2).

The DDPCON register was relocated (see Register 29-6).

The Device ID, Revision, and Configuration Summary was updated (see
Table 29-2).
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Oscillator Configuration...........cccceevvvveeeeeeiiiieee e 95
OULPUL COMPAIE....cciiieeieeeee et ee e et ee e 185
P
PaCKaging .....ccoiiiiiiieii et 401
DEtalilS ..ot 403
[ = U 1T SR 401
Parallel Master Port (PMP) ......ccoooiiiiiiiieiiieee e 211
PIC32 Family USB Interface Diagram...........cccccceeevineennnee 134
PICKit 3 In-Circuit Debugger/Programmer ..............c.ccuu.e. 349
Pinout 1/O Descriptions (table) ..........ccovueveriiiiniiiie e 26
Power-on Reset (POR)
and On-Chip Voltage Regulator.............ccccceeevvivnennns 343
Power-Saving Features...........coccevivieriiieeniiee e 331
CPU Halted Methods ..........ccooiiiiiiiiiieniece e 331
(O] 0= - 11T o SRR 331
With CPU RUNNING.....cooiiiiiiiiie e 331
Prefetch Cache ... 101
Program Flash Memory
Wait State CharacteristiCs.........ccccovvueeeeiiieeriiieeeen. 363
R
Real-Time Clock and Calendar (RTCC)......cccccovvvervieeenne 221
Register Maps
Registers
ADI1CHS (ADC Input Select) ......ccccooueeiieniiiiieiiene 239
ADI1CON1 (ADC Control 1) ..cccvveeveeeeeiiiiieieee e 235
AD1CON2 (ADC CoNtrol 2) ......cccvveveeieeeriireeiieenns 237
ADI1CON3 (ADC Control 3) .....cccveeveriiieiieiieesiieanns 238
ADI1CSSL (ADC Input Scan Select) .....cccccevvevvienennns 240
ALRMDATE (Alarm Date Value)..........ccccccveeeveninnnnns 230

ALRMTIME (Alarm Time Value) .......

BMXBOOTSZ (Boot Flash (IFM) Size) ... .61
BMXCON (Bus Matrix Configuration) ...........cccccceeeenn. 56
BMXDKPBA (Data RAM Kernel Program

Base AdAress) .....cceeevvveeiieeieesieiiee e 57
BMXDRMSZ (Data RAM Siz€) .....ccocovevveiiiciieeiieene. 60

BMXDUDBA (Data RAM User Data Base Address)...58
BMXDUPBA (Data RAM User Program

Base AdAress) ......coooccvveeeveeniiiiiiiieeeeene
BMXPFMSZ (Program Flash (PFM) Size)
BMXPUPBA (Program Flash (PFM) User Program

Base AdAress) .....cceeevveeiiieeiees e
CHEACC (Cache ACCESS) ...ccocvveeaiiiieeiiieee e
CHECON (Cache Control) ........ccoveeeveiiiiieeeeeeisiieees
CHEHIT (Cache Hit StatistiCS) ..........coocvvvvveerieniinnnns
CHELRU (Cache LRU) .......ooiiiiiiiiiiieiee e
CHEMIS (Cache Miss Statistics)
CHEMSK (Cache TAG Mask)....
CHETAG (Cache TAG)...........
CHEWO (Cache Word 0).........cevveeeviiiiiiieneeeieiniieneenns
CHEWZ1 (Cache Word 1).......ccccevveeeviiiiiiieeee e
CHEW?2 (Cache Word 2)........ccceeiiieeiiiieeeiieeeeieennn
CHEWS3 (Cache Word 3)......cceevveeeeiiiiiiiinee e
CiCFG (CAN Baud Rate Configuration)..
CiCON (CAN Module Control) ........ccccevvveeriieeenniennn.
CiFIFOBA (CAN Message Buffer Base Address).....273
CiFIFOCINNn (CAN Module Message Index Register ‘n’)

278
CiFIFOCONnN (CAN FIFO Control Register 'n’)......... 274
CiFIFOINTN (CAN FIFO Interrupt Register ‘n’) ......... 276
CiFIFOUAnN (CAN FIFO User Address Register ‘n’)..278
CiFLTCONO (CAN Filter Control 0)........cccccoveriennene 256
CiFLTCON1 (CAN Filter Control 1)... ..258
CiFLTCONZ2 (CAN Filter Control 2)... ...260
CiFLTCONS3 (CAN Filter Control 3)........cccceeveriennene 262

CiFLTCON4 (CAN Filter Control 4) ......ccccovvveeeeeennnns 264
CiFLTCONS (CAN Filter Control 5) .......ccccvvveveeeennnnns 266
CiFLTCONSG (CAN Filter Control 6) .........cccccevueeunene 268

CiFLTCONY (CAN Filter Control 7).

CiFSTAT (CAN FIFO Status)..... ... 253
CiINT (CAN Interrupt) ......cccecvveeennnn. ... 250
CiRXFn (CAN Acceptance Filter ‘n’)....cccccecevvvveneennn. 272
CiRXMn (CAN Acceptance Filter Mask ‘n’) .............. 255
CiRXOVF (CAN Receive FIFO Overflow Status) ..... 254
CiITMR (CAN TIMEI) ..ueiiiiiiieeiieeiee e 254
CiTREC (CAN Transmit/Receive Error Count)......... 253
CIiVEC (CAN Interrupt Code).......ceeevueeeeiiieeeiiiaens 252
CMSTAT (Comparator Control Register)... 326

CMxCON (Comparator 'x’ Control)........ ... 325

CNCON (Change Notice Control).........cccccuveeervneennns 166
CVRCON (Comparator Voltage Reference Control) 329
DCHxCON (DMA Channel 'x’ Control) ...........ccccuueee 124
DCHxCPTR (DMA Channel 'x’ Cell Pointer)............. 131
DCHXxCSIZ (DMA Channel 'x’ Cell-Size) .................. 131
DCHxDAT (DMA Channel 'x’ Pattern Data)........ ... 132
DCHxDPTR (Channel 'x’ Destination Pointer) 130
DCHxDSA (DMA Channel 'x’ Destination

Start Address)...oeeoi e 128
DCHxDSIZ (DMA Channel 'x’ Destination Size)....... 129
DCHXECON (DMA Channel 'x’ Event Control)......... 125
DCHXINT (DMA Channel 'x’ Interrupt Control) ......... 126

DCHxSPTR (DMA Channel 'x’ Source Pointer)........ 130
DCHxSSA (DMA Channel 'x’ Source Start Address) 128
DCHxSSIZ (DMA Channel 'x’ Source Size).............. 129
DCRCCON (DMA CRC Control)
DCRCDATA (DMA CRC Data)........

DCRCXOR (DMA CRCXOR Enable) ............ccceueeee 123

DDPCON (Debug Data Port Control) ............cccccu..... 342
DEVCFGO (Device Configuration Word O................. 335
DEVCFGL1 (Device Configuration Word 1................. 337
DEVCFG2 (Device Configuration Word 2.. . 339
DEVCFG3 (Device Configuration Word 3.. .. 341
DEVID (Device and Revision ID)............ ... 342
DMAADDR (DMA AdAress) ......coceeeueeniieaiieiieesieenns 120
DMACON (DMA Controller Control) ........ccccceeeevinnees 119
DMASTAT (DMA Status) .....covveeiiveeniieiiieniee e 120

EMAC1CFGL1 (Ethernet Controller MAC Configuration 1)
306
EMAC1CFG2 (Ethernet Controller MAC Configuration 2)

307
EMACI1CLRT (Ethernet Controller MAC Collision Win-
AOW/REtry Limit)......ccceeerviiiiieeeeeeiiiieeeeeeeeeiee 311
EMAC1IPGR (Ethernet Controller MAC Non-Back-to-
Back Interpacket Gap)........ccoooeveeeieiiiiiiieneennnns 310
EMACI1IPGT (Ethernet Controller MAC Back-to-Back In-
terpacket Gap) .....coceeeveeeeiniieee e 309
EMAC1MADR (Ethernet Controller MAC MIlI Manage-
MENt AAAIESS) wuvvveeeeeiiiiiiieee et 317
EMAC1IMAXF (Ethernet Controller MAC Maximum
Frame Length) ..o 312
EMAC1MCFG (Ethernet Controller MAC MIl Manage-
ment Configuration) ..........ccccceeeiiieiiiiie e 315
EMAC1IMCMD (Ethernet Controller MAC MIl Manage-
ment Command)........cceevveeeniiiiiiiie e 316
EMACIMIND (Ethernet Controller MAC MIl Manage-
MeNt INAICALOrS) .......eeeviuveieiiiii e 319
EMAC1MRDD (Ethernet Controller MAC MIl Manage-
ment Read Data) ..........coceeevveieiiiee e 318
EMACIMWTD (Ethernet Controller MAC MIl Manage-
ment Write Data) ........ccceevveeeveniiiieieee e 318
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