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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

40MHz

I2C, IrDA, LINbus, PMP, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
85

128KB (128K x 8)

FLASH

16K x 8

2.3V ~ 3.6V

A/D 48x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

100-TQFP

100-TQFP (14x14)
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

271 CRYSTAL OSCILLATOR DESIGN FIGURE 2-4: PRIMARY CRYSTAL
CONSIDERATION OSCILLATOR CIRCUIT

The following examples are used to calculate the RECOMMENDATIONS

Primary Oscillator loading capacitor values: Circuit A

* CIN = PIC32_0SC2_Pin Capacitance = ~4-5 pF Typical XT

« CouT = PIC32_0OSC1_Pin Capacitance = ~4-5 pF (4-10 MHz)

* C1 and C2 = XTAL manufacturing recommended
loading capacitance

» Estimated PCB stray capacitance, (i.e.,12 mm
length) = 2.5 pF

EXAMPLE 2-1: CRYSTAL LOAD CAPACITOR
CALCULATION

Crystal manufacturer recommended: C1 = C2 = 15 pF Circuit B
Therefore: Typical HS
CLoap  ={([CIN+C1]*[CouT+C2])/[CIN+ Cl+C2+ CouT] } (10-25 MHz)

+ estimated oscillator PCB stray capacitance |:|
={([5+15][5+15])/[6 + 15+ 15+ 5]} + 2.5 pF - ~
= {([20][20])/ [40] } + 2.5 © T T ©
=10+25=125pF v v

Rounded to the nearest standard value or 13 pF in this example for
Primary Oscillator crystals “C1” and “C2”. 0OSC2 0OSC1
The following tips are used to increase oscillator gain, Circuit ¢
(i.e., to increase peak-to-peak oscillator signal):
Typical XT/HS
+ Select a crystal with a lower “minimum” power drive (4-25 MHz)

rating
» Select an crystal oscillator with a lower XTAL
manufacturing “ESR” rating.

* Add a parallel resistor across the crystal. The smaller
the resistor value the greater the gain. It is recom-
mended to stay in the range of 600k to 1M

» C1 and C2 values also affect the gain of the oscillator.
The lower the values, the higher the gain.

» C2/CA1 ratio also affects gain. To increase the gain,
make C1 slightly smaller than C2, which will also help Circuit D
start-up performance. Not Recommended

Note: Do not add excessive gain such that the
oscillator signal is clipped, flat on top of
the sine wave. If so, you need to reduce
the gain or add a series resistor, RS, as
shown in circuit “C” in Figure 2-4. Failure
to do so will stress and age the crystal,
which can result in an early failure. Adjust
the gain to trim the max peak-to-peak to
~VDD-0.6V. When measuring the oscilla-
tor signal you must use a FET scope
probe or a probe with < 1.5 pF or the
scope probe itself will unduly change the
gain and peak-to-peak levels.

Circuit E

Not Recommended

2711 Additional Microchip References
- AN588 “PICmicro® Microcontroller Oscillator
Design Guide”

» ANB826 “Crystal Oscillator Basics and Crystal
Selection for rfPIC™ and PICmicro® Devices”

 ANB49 “Basic PICmicro® Oscillator Design”
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 5-4: IFSx: INTERRUPT FLAG 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/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 IFS31 IFS30 IFS29 IFS28 IFS27 IFS26 IFS25 IFS24
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
23:16 IFS23 IFS22 IFS21 IFS20 IFS19 IFS18 IFS17 IFS16
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 IFS15 IFS14 IFS13 IFS12 IFS11 IFS10 IFS9 IFS8
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
7:0 IFS7 IFS6 IFS5 IFS4 IFS3 IFS2 IFS1 IFSO
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 31-0 IFS31-IFSO: Interrupt Flag Status bits

1 = Interrupt request has occurred
0 = No interrupt request has occurred

Note:  This register represents a generic definition of the IFSx register. Refer to Table 5-1 for the exact bit
definitions.

REGISTER 5-5: IECx: INTERRUPT ENABLE 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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 IEC31 IEC30 IEC29 IEC28 IEC27 IEC26 IEC25 IEC24
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
23:16 IEC23 IEC22 IEC21 IEC20 IEC19 IEC18 IEC17 IEC16
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 IEC15 IEC14 IEC13 IEC12 IEC11 IEC10 IEC9 IEC8
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 IEC7 IEC6 IEC5 IEC4 IEC3 IEC2 IEC1 IECO
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 31-0 IEC31-IECO: Interrupt Enable bits
1 = Interrupt is enabled
0 = Interrupt is disabled

Note:  This register represents a generic definition of the IECx register. Refer to Table 5-1 for the exact bit
definitions.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 9-10:

DCHxSSA: DMA CHANNEL ‘x’ SOURCE START ADDRESS 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 R/W-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0
31:24 CHSSA<31:24>
R/W-0 R/W-0 rRwo | RrRwo | Rwo | Rwo [ Rwo [ RwWo
23:16 CHSSA<23:16>
RW-0 RW-0 RWo | Rwo | Rwo | Rwo | Rwo | Rwo
15:8 CHSSA<15:8>
_ RW-0 RW-0 RWo | Rwo | Rwo | Rwo | Rwo | Rwo
7:0 CHSSA<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 CHSSA<31:0> Channel Source Start Address bits
Channel source start address.

Note: This must be the physical address of the source.

REGISTER 9-11: DCHxDSA: DMA CHANNEL ‘x’ DESTINATION START 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
RIW-0 R/W-0 RIW-0 RIW-0 R/W-0 R/W-0 R/W-0 RIW-0
31:24 CHDSA<31:24>
Rwo | Rwo | Rwo | Rwo | Rwo | Rwo | RWO0 | RW0
23:16 CHDSA<23:16>
rwo | rwo | RrRwo | RrRwo | RrRwo | RrRwo | Rwo [ RWO
15:8 CHDSA<15:8>
_ rRwo | rwo | RrRwo | RrRwo | Rwo | RrRwo | Rwo [ RwWo
7:0 CHDSA<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 CHDSA<31:0>: Channel Destination Start Address bits
Channel destination start address.

Note: This must be the physical address of the destination.

© 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page 99



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

Transceiver — )

FIGURE 10-1: PIC32MX1XX/2XX/5XX USB INTERFACE DIAGRAM
USBEN—» FRC
USB Suspend —» Oscillator
8 MHz Typical
CPU Clock Not Posc
Sleep —3 TUN<5:0>®)
Primary Oscillator _
Posc
( ) UFIN®)
....... Div x > PLL Div 2
: ! : ()
osct X | | UFRCEN
' ' UPLLIDIV®) UPLLEN®
: ! USB Suspend To Clock Generator for Core and Peripherals
0sc2 E - . ‘ Sleep or Idle
(1) r— - = - - - - - - - - - - — — — — — — — n
(PB Outy USB Module
| | |
| usB |
| Nominal +5V<= SRP Charge Voltage |
VBUS |X; - Comparators
| SRP Discharge | |
| | 48 MHz USB Clock®) |
I
I I
el I
| I'Full Speed Pull-up |
I I
D+
|E | Registers |
and
| = control |
li
Host Pull-down Interface
| SIE |
I I
I I
I I
| I

; Low Speed Pull-up

— DMA mmmmm  System
| RAM
"Host Pull-down

L
"D Pull-up

ussID® ]
vBuson() &

VUSB3V3 |X’— - Transceiver Power 3.3V

Note 1: PB clock is only available on this pin for select EC modes.

This bit field is contained in the OSCCON register.

This bit field is contained in the OSCTRM register.

USB PLL UFIN requirements: 4 MHz.

This bit field is contained in the DEVCFG2 register.

A 48 MHz clock is required for proper USB operation.

Pins can be used as GPIO when the USB module is disabled or if the USB is enabled but
DEVCFG3<31:30> =* 0b00.

Noakhowh
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TABLE 11-8: PORTD REGISTER MAP FOR 64-PIN DEVICES ONLY

o Bits
O~ ©
S #I E'Ja o %)
T 0 i % =0
Io| E iz <3
Tg ) & ] = 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 o
2> [
>
31:16 — — — — — — — — — — — — — — — — 0000
6300| ANSELD
15:0 — — — — — — — — — — — — ANSELD3|ANSELD2|ANSELD1 — 000E
6310l TRISD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — TRISD11 | TRISD10 | TRISD9 | TRISD8 | TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO |OFFF
31:16 — — — — — — — — — — — — — — — — 0000
5320 PORTD
15:0 — — — — RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX
6330| LATD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — LATD11 LATD10 LATD9 LATD8 LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATDO |xxxx
6340| opco 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — OoDCD11 | ODCD10 | ODCD9 | ODCD8 | ODCD7 | ODCD6 | ODCD5 | ODCD4 | ODCD3 | ODCD2 | ODCD1 | ODCDO |0000
6350| GNPUD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — CNPUD11 | CNPUD10 | CNPUD9 | CNPUD8 | CNPUD7 | CNPUD6 | CNPUD5 | CNPUD4 | CNPUD3 | CNPUD2 | CNPUD1 | CNPUDO {0000
31:16 — — — — — — — — — — — — — — — — 0000
6360| CNPDD
15:0 — — — — CNPDD11 | CNPDD10 | CNPDD9 | CNPDD8 | CNPDD7 | CNPDD6 | CNPDD5 | CNPDD4 | CNPDD3 | CNPDD2 | CNPDD1 | CNPDDO | 0000
6370 cNCOND [2161 — — — — — — — — — — — — — — — — [0000
15:0 ON — SIDL — — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
6380| CNEND
15:0 — — — — CNIED11 | CNIED10 | CNIED9 | CNIED8 | CNIED7 | CNIED6 | CNIED5 | CNIED4 | CNIED3 | CNIED2 | CNIED1 | CNIEDO (0000
31:16 — — — — — — — — — — — — — — — — 0000
6390| CNSTATD 15:0 - - _ _ CN CN CN CN CN CN CN CN CN CN CN CN 0000
: STATD11 | STATD10 | STATD9 | STATD8 | STATD7 | STATD6 | STATD5 | STATD4 | STATD3 | STATD2 | STATD1 | STATDO
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.

Note 1:  Allregisters 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 11.2 “CLR, SET, and INV Registers” for
more information.

ATANVA NId-00T/79 XXS/XXZ/IXXTXNCEDId
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12.2

Control Registers

TABLE 12-1: TIMER1 REGISTER MAP

@ Bits
o . <] [%)
< # o =] 2
SO Be g @
<o | 5E | &
Tg ';.'5 g 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 237 22/6 21/5 20/4 19/3 18/2 17/1 16/0 -
2= m <
<
31:16 — — — — — — — — — — — — — — — — 0000
0600 [T1CON
15:0 ON — SIDL TWDIS TWIP — — — TGATE — TCKPS<1:0> — TSYNC TCS — 0000
3116 — — = — = — = = — = = = = — = — 0000
0610 | TMR1
15:0 TMR1<15:0> 0000
31:16] — — — — — — — — — — = | = — — — — 0000
0620 | PR1
15:0 PR1<15:0> FFFF
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 11.2 “CLR, SET, and INV Registers” for

more information.

ATANVA NId-00T/79 XXS/XXZ/IXXTXNCEDId



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 15-1:

ICXCON: INPUT CAPTURE ‘X’ CONTROL REGISTER (‘x’ =1 THROUGH 5)

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
g 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-o
31:24 — — — — — — — —
u-o u-0 u-0 u-o u-0 u-0 u-o u-o
23:16 — — — — — — — —
15:8 R/W-0 u-0 R/W-0 u-0 u-0 u-0 R/W-0 R/W-0
' ON® — SIDL — — — FEDGE C32
7.0 R/W-0 R/W-0 R/W-0 R-0 R-0 R/W-0 R/W-0 R/W-0
’ ICTMR ICI<1:0> ICOV ICBNE ICM<2:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit
-n = Bit Value at POR: (‘0’, “1’, x = unknown) P = Programmable bit  r = Reserved bit

bit 31-16
bit 15

bit 14
bit 13

bit 12-10
bit 9

bit 8

bit 7

bit 6-5

bit 4

bit 3

Note 1:

Unimplemented: Read as ‘0’

ON: Input Capture Module Enable bit(1)

1 = Module enabled

0 = Disable and reset module, disable clocks, disable interrupt generation and allow SFR modifications
Unimplemented: Read as ‘0’

SIDL: Stop in Idle Control bit

1 = Haltin CPU Idle mode

0 = Continue to operate in CPU Idle mode

Unimplemented: Read as ‘0’

FEDGE: First Capture Edge Select bit (only used in mode 6, ICM<2:0> = 110)
1 = Capture rising edge first

0 = Capture falling edge first

C32: 32-bit Capture Select bit

1 = 32-bit timer resource capture

0 = 16-bit timer resource capture

ICTMR: Timer Select bit (Does not affect timer selection when C32 (ICxCON<8>) is ‘1’)
0 = Timer3 is the counter source for capture

1 = Timer2 is the counter source for capture

ICI<1:0>: Interrupt Control bits

11 = Interrupt on every fourth capture event

10 = Interrupt on every third capture event

01 = Interrupt on every second capture event

00 = Interrupt on every capture event

ICOV: Input Capture Overflow Status Flag bit (read-only)

1 = Input capture overflow occurred

0 = No input capture overflow occurred

ICBNE: Input Capture Buffer Not Empty Status bit (read-only)

1 = Input capture buffer is not empty; at least one more capture value can be read
0 = Input capture buffer is empty

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

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

© 2014-2016 Microchip Technology Inc.
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171

Control Registers

TABLE 17-1: SPI1 THROUGH SPI4 REGISTER MAP
a Bits
S~ s @ §2]
° #I o =2 O
'2 o DO s 4
2| BE ha ¢
S o cs = 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 =
;
5800| SPI1CON 31:16| FRMEN |[FRMSYNC|FRMPOL| MSSEN [FRMSYPW FRMCNT<2:0> MCLKSEL| — — — — — SPIFE | ENHBUF (0000
15.0| ON — SIDL | DISSDO | MODE32 | MODE16] SMP | CKE SSEN CKP | MSTEN | DISSDI STXISEL<1:0> SRXISEL<1:0>  |0000
3116  — — — RXBUFELM<4:0> — — = TXBUFELM<4:0> 0000
5810| SPI1STAT
150 — = — |FRMERR[sPBUSY] — [ — [SPITUR [ SRMT | SPIROV | SPIRBE — | sPitBE| — [ SPITBF | SPIRBF [19EB
5820 SPHBUF |10 DATA<31:0> 0000
15:0 ' 0000
15:0 — — — — — — — BRG<8:0> 0000
31:16] — — — — — — — — — — — — — — — | —  oooo
5840| SPITCON2 | SPI FRM SPI SPI AUD .
15:0 | g aRNEXT — — ERREN | ROVEN | TUReN | 'GNROV | IGNTUR | AUDEN — — — MONO — AUDMOD<1:0> |0000
saoo| spi2coN 31:16| FRMEN |[FRMSYNC|FRMPOL| MSSEN [FRMSYPW FRMCNT<2:0> MCLKSEL| — — — — — SPIFE |ENHBUF 0000
15:0| ON — SIDL | DISSDO | MODE32 | MODE16 | SMP | CKE SSEN CKP | MSTEN | DISSDI STXISEL<1:0> SRXISEL<1:0>  |0000
3116 — — — RXBUFELM<4:0> — — = TXBUFELM<4:0> 0000
5A10| SPI2STAT
150 — — — |FRMERR]|sPBUSY| — | — [SPITUR| SRMT [SPIROV|SPRBE| — |[SPITBE| — | SPITBF | SPIRBF [19EB
5A20| SPI2BUF 3116 DATA<31:0> 0000
15:0 ' 0000
5A30| SPI2BRG 31:16 — — — — — — — — — — — — | — | — | — | — 0000
15:0 — — — — — — — BRG<8:0> 0000
31:16] — — — — — — — — — — — — — — — | —  oooo
5A40| SPI2CON2 [ SPI FRM SPI SPI AUD .
15:0 | S GNEXT — — ERREN | ROVEN | TUREN | 'GNROV | IGNTUR | AUDEN — — — MONO — AUDMOD<1:0>  |0000
scool sPI3CON 31:16| FRMEN |FRMSYNC|FRMPOL| MSSEN [FRMSYPW FRMCNT<2:0> MCLKSEL| — — — — — SPIFE |ENHBUF 0000
150 ON — SIDL | DISSDO | MODE32 | MODE16 | SMP | CKE SSEN CKP | MSTEN | DISSDI STXISEL<1:0> SRXISEL<1:0>  |0000
31:16] — — — RXBUFELM<4:0> — — — TXBUFELM<4:0> 0000
5C10| SPI3STAT
150 — — — |FRMERR]|sPBUSY| — | — [ SPITUR| SRMT [SPIROV|SPRBE| — |[SPITBE| — | SPITBF | SPIRBF [19EB
C SPI3BUF 3116 DATA<31:0> 0000
5c20 15:0 ’ 0000
5C30| SPI3BRG 31:16 — — — — — — — — — — — — | — | — | — | — 0000
15:0 — — — — — — — BRG<8:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table except SPIXBUF have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See Section 11.2 “CLR, SET, and INV

Registers” for more information.
2:  This register is only available on 100-pin devices.

ATANVA NId-00T/79 XXS/XXZ/IXXTXNCEDId



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 20-4:

PMDOUT: PARALLEL PORT OUTPUT DATA 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 U0 U-0 U-0 u-0 U0 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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ DATAOUT<15:8>
7:0 R/W-0 R/W-0 Rw-0 | Rwo | RW0 | RWoO RIW-0 R/W-0
DATAOUT<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 31-16
bit 15-0

Unimplemented: Read as ‘0’

DATAOUT<15:0>: Port Data Output bits

This register is used for Read operations in the Enhanced Parallel Slave mode and Write operations for Dual
Buffer Master mode.

In Dual Buffer Master mode, the DUALBUF bit (PMPCON<17>) = 1, a write to the MSB triggers the trans-
action on the PMP port. When MODE16 = 1, MSB = DATAOUT<15:8>. When MODE16 = 0,

MSB = DATAOUT<7:0>.

Note:

In Master mode, a read will return the last value written to the register. In Slave mode, a read will return
indeterminate results.

REGISTER 20-5:

PMDIN: PARALLEL PORT INPUT DATA 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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ DATAIN<15:8>
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
DATAIN<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 31-16 Unimplemented: Read as ‘0’

bit 15-0

DATAIN<15:0>: Port Data Input bits

This register is used for both Parallel Master Port mode and Enhanced Parallel Slave mode.

In Parallel Master mode, a write to the MSB triggers the write transaction on the PMP port. Similarly, a read
to the MSB triggers the read transaction on the PMP port.

When MODE16 = 1, MSB = DATAIN<15:8>. When MODE16 = 0, MSB = DATAIN<7:0>.

Note:

This register is not used in Dual Buffer Master mode (i.e., DUALBUF bit (PMPCON<17>) = 1).

DS60001290D-page 214

Preliminary © 2014-2016 Microchip Technology Inc.



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 23-2:

C1CFG: CAN BAUD RATE 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 R/W-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0
23:16 — WAKFIL — — — SEG2PH<2:0>(14)
_ R/W-0 RIW-0 RIW-0 RIW-0 RIW-0 RW-0 | RW-0 | RW-0
198 FSEGoPRTS® | SAM® SEG1PH<2:0> PRSEG<2:0>
_ R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 | R/W-0 | R/W-0
70 SJW<1:0>() BRP<5:0>
Legend: HC = Hardware Clear S = Settable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-23
bit 22

bit 21-19
bit 18-16

bit 15

bit 14

bit 13-11

Note 1:

Unimplemented: Read as ‘0’
WAKFIL: CAN Bus Line Filter Enable bit

1 = Use CAN bus line filter for wake-up
0 = CAN bus line filter is not used for wake-up

Unimplemented: Read as ‘0’
SEG2PH<2:0>: Phase Buffer Segment 2 bits(**)
111 =Lengthis 8 x TQ

000 = Lengthis 1 x TQ

SEG2PHTS: Phase Segment 2 Time Select bit(®)

1 = Freely programmable
0 = Maximum of SEG1PH or Information Processing Time, whichever is greater

SAM: Sample of the CAN Bus Line bit®

1 = Bus line is sampled three times at the sample point
0 = Bus line is sampled once at the sample point

SEG1PH<2:0>: Phase Buffer Segment 1 bits(*)
111 = Lengthis 8 x TQ

000 = Lengthis 1 x TQ

SEG2PH < SEG1PH. If SEG2PHTS is clear, SEG2PH will be set automatically.
3 Time bit sampling is not allowed for BRP < 2.

SJW < SEG2PH.

The Time Quanta per bit must be greater than 7 (that is, TQBIT > 7).

Note:

This register can only be modified when the CAN module is in Configuration mode (OPMOD<2:0>
(C1CON<23:21>) = 100) .
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NOTES:
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26.1 Control Registers

TABLE 26-1: CTMU REGISTER MAP

0 Bits

2= . ] %)
© * o o 2
2g| B2 s @

@ S 04

Tg ‘;-'3 §§ = 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 g
2> m <
<

A200 lcTMUCON 31:16|EDG1MOD|EDG1POL EDG1SEL<3:0> EDG2STAT|[EDG1STAT|EDG2MOD| EDG2POL EDG2SEL<3:0> — — |0000

1150 ON — CTMUSIDL| TGEN EDGEN [EDGSEQEN| IDISSEN | CTTRIG ITRIM<5:0> IRNG<1:0> {0000

Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1:  Allregisters 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 11.2 “CLR, SET, and INV Registers” for
more information.
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REGISTER 28-3: DEVCFG2: DEVICE CONFIGURATION WORD 2 (CONTINUED)
bit 2-0 FPLLIDIV<2:0>: PLL Input Divider bits

111 = 12x divider
110 = 10x divider
101 = 6x divider
100 = 5x divider
011 = 4x divider
010 = 3x divider
001 = 2x divider
000 = 1x divider

Note 1. This bit is available on PIC32MX2XX/5XX devices only.
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FIGURE 31-10: SPIx MODULE MASTER MODE (CKE = 0) TIMING CHARACTERISTICS

SCKx ' ' / '
(CKP = 0) / \ ' \ S%Z—\f
on _________W&c_____jjC_____\\L_____//”“SS“K&h_____jZ?
(CKP =1) ! X /e

\
|

, — — —»' e
\

SP35 | SP20 . SP21

SDOx

SDIx

| SP40 ' SP41!

— -

Note: Refer to Figure 31-1 for load conditions.

TABLE 31-28: SPIx MASTER MODE (CKE = 0) TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp
P?\:gm' Symbol Characteristics® Min. Typical(z) Max. | Units Conditions
SP10 | TscL SCKXx Output Low Time Tsck/2 — — ns _
(Note 3)
SP11 TscH SCKx Output High Time Tsck/2 — — ns —
(Note 3)
SP20 |TscF SCKx Output Fall Time — — — ns | See parameter DO32
(Note 4)
SP21 |TscR SCKx Output Rise Time — — — ns | See parameter DO31
(Note 4)
SP30 | TboF SDOx Data Output Fall Time — — — ns | See parameter DO32
(Note 4)
SP31 | TboR SDOx Data Output Rise Time — — — ns | See parameter DO31
(Note 4)
SP35 | TscH2bpoV, | SDOx Data Output Valid after — — 15 ns |VDD>2.7V
TscL2poV | SCKx Edge — . 20 ns |VDoD < 2.7V
SP40 |TpIV2scH, |Setup Time of SDIx Data Input 10 — — ns —
TbIV2scL |to SCKx Edge
SP41 | TscH2pIL, |Hold Time of SDIx Data Input 10 — — ns —
TscL2pIL | to SCKx Edge

=

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

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

3:  The minimum clock period for SCKx is 50 ns. Therefore, the clock generated in Master mode must not
violate this specification.

4: Assumes 50 pF load on all SPIx pins.
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TABLE 31-35: 10-BIT CONVERSION RATE PARAMETERS

AC CHARACTERISTICS®

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 Min. ! . Rs Max. VDD ADC Channels Configuration
Time Min.
1 Msps to 400 ksps') | 65 ns 132 ns 500Q | 3.0Vto
3.6V VREF- VREF+
CHx
AN A
X|X’ SHA ADC
Up to 400 ksps 200 ns 200 ns 5.0 kQ 2.5V to
36V VREF- VREF+
or or
AVss AVDD
ANX D\ CHx
SHA ADC

X i

ANXx or VREF-

Note 1. External VREF- 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.

© 2014-2016 Microchip Technology Inc.
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34.2

Package Details

The following sections give the technical details of the packages.

64-Lead Plastic Thin Quad Flatpack (PT) — 10x10x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
D
D1
[ RRNRTR TR RTRIRNEY
— —
— —
— —
— —
— — E
— —
— —
e —] =
— —
= = E1
— —
=N =
=N =
I .
N
b
I
NOTE 1 123 NOTE 2
/\\ o
A
o L &
\' [ N:
A14J
Units MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Leads N 64
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [0} 0° 3.5° 7°
Overall Width E 12.00 BSC
Overall Length D 12.00 BSC
Molded Package Width E1 10.00 BSC
Molded Package Length D1 10.00 BSC
Lead Thickness [ 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. 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 C04-085B
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100-Lead Plastic Thin Quad Flatpack (PF) — 14x14x1 mm Body, 2.00 mm [TQFP]

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

- L1
Units MILLIMETERS

Dimension Limits MIN | NOM MAX
Number of Leads N 100
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [0} 0° 3.5° 7°
Overall Width E 16.00 BSC
Overall Length D 16.00 BSC
Molded Package Width E1 14.00 BSC
Molded Package Length D1 14.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. 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 C04-110B
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64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]
With 0.40 mm Contact Length and 5.40x5.40mm Exposed Pad

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

C1 |
- |
_I_ |
(A A
— —
== ——
— —
—/ —
— —
Cc2 | — I G
— —
— —
T2 —
— — T
—/ —
— —
= — Vi
— —
—/ —
- CAA000000000000003
ol
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits| MIN__ [ NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 5.50
Optional Center Pad Length T2 5.50
Contact Pad Spacing C1 8.90
Contact Pad Spacing C2 8.90
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 0.85
Distance Between Pads G 0.20

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

Microchip Technology Drawing No. C04-2154A
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Revision D (April 2016)

This revision includes the following major changes,
which are referenced by their respective chapter in
Table A-2.

TABLE A-3: MAJOR SECTION UPDATES

Section Name Update Description

1.0 “Device Overview” Removed the USBOEN pin and all trace-related pins from the Pinout I/O
Descriptions (see Table 1-1).

2.0 “Guidelines for Getting Started |Section 2.7 “Trace” was removed.

with 32-bit MCUs” Section 2.10 “Sosc Desigh Recommendation” was removed.

3.0“CPU” References to the Shadow Register Set (SRS), which is not supported by
PIC32MX1XX/2XX/5XX 64/100-pin Family devices, were removed from
3.1 “Features”, 3.2.1 “Execution Unit”, and Coprocessor 0 Registers

(Table 3-2).
4.0 “Memory Organization” The SFR Memory Map was added (see Table 4-1).
5.0 “Interrupt Controller” The Single Vector Shadow Register Set (SSO) bit (INTCON<16>) was
removed (see Register 5-1).
10.0 “USB On-The-Go (OTG)” The UOEMON bit (U1CNFG1<6>) was removed (see Register 10-20).
23.0 “Controller Area Network The CAN features (number of messages and FIFOs) were updated.
(CAN)” The PIC32 CAN Block Diagram was updated (see Figure 23-1).

The following registers were updated:

* C1FSTAT (see Register 23-6)

* C1RXOVF (see Register 23-7)

* C1RXFn (see Register 23-14)

* C1FIFOCONN (see Register 23-16)
* C1FIFOINTnN (see Register 23-17)
* C1FIFOUAN (see Register 23-18)

* C1FIFOCIn (see Register 23-19)

The C1FLTCON4 through C1FLTCONY registers were removed.

28.0 “Special Features” The virtual addresses for the Device Configuration Word registers were
updated (see Table 28-1).
31.0 “40 MHz Electrical The EJTAG Timing Characteristics diagram was updated (see Figure 31-23).

Characteristics”
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