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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"

Obsolete

MIPS32® M4K™

32-Bit Single-Core

40MHz

I2C, IrDA, LINbus, PMP, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
33

32KB (32K x 8)

FLASH

8K x 8

2.3V ~ 3.6V

A/D 13x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

44-VFTLA Exposed Pad

44-VTLA (6x6)
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

TABLE 2:

PIC32MX2XX 28/36/44-PIN USB FAMILY FEATURES

Remappable Peripherals

Device
Pins
Data Memory (KB)

Program Memory (KB)®
Remappable Pins

Timers(z)/Capture/COm pare
UART

SPI/I2S

External Interrupts®

Analog Comparators

USB On-The-Go (OTG)

12c

PMP

DMA Channels
(Programmable/Dedicated)

CTMU

10-bit 1 Msps ADC (Channels)

RTCC
1/0 Pins

JTAG

Packages

PIC32MX210F016B 28 [ 1643 | 4 [ 19 |5/5/5] 2

42

©

SOIC,

SSOP,

SPDIP,
QFN

PIC32MX210F016C 36 [ 16+3 | 4 [ 23 |5/5/5| 2

4/2

12

VTLA

PIC32MX210F016D 44 | 16+3 [ 4 | 31 [5/5/5| 2

42

13

VTLA,
TQFP,
QFN

PIC32MX220F032B 28 | 3243 | 8 [ 19 |5/5/5] 2

4/2

SOIC,

SSOP,

SPDIP,
QFN

PIC32MX220F032C 36 | 32+43 | 8 | 23 |5/5/5| 2

4/2

12

VTLA

PIC32MX220F032D 44 | 32+3 [ 8 | 31 [5/5/5] 2

42

13

VTLA,
TQFP,
QFN

PIC32MX230F064B 28 | 64+3 [ 16 [ 19 [ 5/5/5| 2

4/2

SOIC,

SSOP,

SPDIP,
QFN

PIC32MX230F064C 36 | 64+3 | 16 | 23 | 5/5/5| 2

4/2

12

VTLA

PIC32MX230F064D 44 | 64+3 | 16 | 31 |5/5/5| 2

4/2

13

VTLA,
TQFP,
QFN

PIC32MX250F128B 28 [128+3 | 32 [ 19 |5/5/5| 2

42

SOIC,

SSOP,

SPDIP,
QFN

PIC32MX250F128C 36 [128+3 | 32 [ 23 | 5/5/5| 2

4/2

12

VTLA

PIC32MX250F128D 44 | 128+3| 32 | 31 |5/5/5| 2

4/2

13

VTLA,
TQFP,
QFN

PIC32MX230F256B 28 [256+3 | 16 [ 20 | 5/5/5| 2

42

SOIC,

SSOP,

SPDIP,
QFN

PIC32MX230F256D 44 | 256+3 | 16 | 31 |5/5/5| 2

4/2

13

VTLA,
TQFP,
QFN

PIC32MX270F256B 28 | 256+3 | 64 [ 19 | 5/5/5| 2

4/2

SOIC,

SSOP,

SPDIP,
QFN

PIC32MX270F256D 44 | 256+3 | 64 | 31 | 5/5/5| 2

4/2

13

VTLA,
TQFP,
QFN

PIC32MX270F256DB™ | 44 | 256+3 | 64 | 31 | 5/5/5| 2

42

13

VTLA,
TQFP,
QFN

Note 1: This device features 3 KB of boot Flash memory.
Four out of five timers are remappable.
Four out of five external interrupts are remappable.

RN

peripherals and electrical characteristics are identical to their corresponding base part numbers.

This PIC32 device is targeted to specific audio software packages that are tracked for licensing royalty purposes. All

© 2011-2016 Microchip Technology Inc.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

TABLE 14:

PIN NAMES FOR 44-PIN USB DEVICES

44-PIN VTLA (TOP VIEW)1:2:3:5)

PIC32MX210F016D
PIC32MX220F032D
PIC32MX230F064D
PIC32MX230F256D
PIC32MX250F128D
PIC32MX270F256D

Pin # Full Pin Name Pin # Full Pin Name

1 |RPB9/SDA1/CTED4/PMD3/RB9 23 | AN4/C1INB/C2IND/RPB2/SDA2/CTED13/PMD2/RB2
2 |RPC6/PMA1/RC6 24 | AN5/C1INA/C2INC/RTCC/RPB3/SCL2/PMWR/RB3
3 |RPC7/PMAO/RC7 25 | AN6/RPCO/RCO
4 |RPC8/PMAS5/RC8 26 |AN7/RPC1/RC1
5 |RPCY9/CTED7/PMAB/RCY 27 | AN8/RPC2/PMA2/RC2
6 |vss 28 |vbp
7 |Vcap 29 |vss
8 |PGED2/RPB10/D+/CTED11/RB10 30 |OSC1/CLKI/RPA2/RA2
9  |PGEC2/RPB11/D-/RB11 31 | 0SC2/CLKO/RPA3/RA3
10 |Vussavs 32 | TDO/RPA8/PMAS/RA8
11 |AN11/RPB13/CTPLS/PMRD/RB13 33 |SOSCI/RPB4/RB4
12 | PGED4*)TMS/PMA10/RA10 34 | SOSCO/RPA4/T1CK/CTED9/RA4
13 | PGEC4™)/TCK/ICTED8/PMA7/RAT 35 | TDI/RPA9/PMA9Y/RA9
14 | CVREFOUT/AN10/C3INB/RPB14/VBUSON/SCK1/CTED5/RB14 36 |AN12/RPC3/RC3
15 | AN9/C3INA/RPB15/SCK2/CTED6/PMCS1/RB15 37 |RPC4/PMA4/RC4
16 |Avss 38 |RPC5/PMA3/RC5
17 | AVDD 39 |vss
18 |MCLR 40 |vobp
19 | PGED3/VREF+/CVREF+/ANO/C3INC/RPAO/CTED1/PMD7/RA0Q 41 |RPB5/USBID/RB5
20 |PGEC3/VREF-/CVREF-/AN1/RPA1/CTED2/PMD6/RA1 42 |veus
21 | PGED1/AN2/C1IND/C2INB/C3IND/RPB0/PMDO/RBO 43 |RPB7/CTED3/PMD5/INTO/RB7
22 |PGEC1/AN3/C1INC/C2INA/RPB1/CTED12/PMD1/RB1 44 |RPB8/SCL1/CTED10/PMD4/RB8

Note 1:  The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 11.3 “Peripheral Pin

Select” for restrictions.

Shaded pins are 5V tolerant.

Every I/O port pin (RAx-RCx) can be used as a change notification pin (CNAx-CNCx). See Section 11.0 “1/O Ports” for more information.
The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to Vss externally.
This pin function is not available on PIC32MX210F016D and PIC32MX220F032D devices.

© 2011-2016 Microchip Technology Inc.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 8-1: OSCCON: OSCILLATOR CONTROL REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
U-0 U-0 RIW-y RW-y RW-y RIW-0 RIW-0 RIW-1
31:24 — — PLLODIV<2:0> FRCDIV<2:0>
u-0 R0 R-1 RWy |  Rwy RW-y | rRwy | Rwy
23:16 — SOSCRDY | PBDIVRDY PBDIV<1:0> PLLMULT<2:0>
_ u-0 R0 R-0 R-0 u-0 RW-y | rRwy | Rwy
15:8 — COSC<2:0> — NOSC<2:0>
_ RW-0 R-0 R-0 RW-0 RW-0 RW-0 RIW-y R/W-0
70 I"CLkLOCK | uLOCK® | sLocK SLPEN CF UFRCEN® | SOSCEN | OSWEN
Legend: y = Value set from Configuration bits on POR
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bitis unknown

bit 31-30 Unimplemented: Read as ‘0’

bit 29-27

bit 26-24

bit 23
bit 22

bit 21

bit 20-19

Note 1:

PLLODIV<2:0>: Output Divider for PLL

111 = PLL output divided by 256
110 = PLL output divided by 64
101 = PLL output divided by 32
100 = PLL output divided by 16
011 = PLL output divided by 8
010 = PLL output divided by 4
001 = PLL output divided by 2
000 = PLL output divided by 1

FRCDIV<2:0>: Internal Fast RC (FRC) Oscillator Clock Divider bits

111 =
110 =
101 =
100 =
011 =
010 =

FRC divided by 256

FRC divided by 64

FRC divided by 32

FRC divided by 16

FRC divided by 8

FRC divided by 4

001 = FRC divided by 2 (default setting)
000 = FRC divided by 1

Unimplemented: Read as ‘0’

SOSCRDY: Secondary Oscillator (Sosc) Ready Indicator bit
1 = The Secondary Oscillator is running and is stable

0 = The Secondary Oscillator is still warming up or is turned off
PBDIVRDY: Peripheral Bus Clock (PBCLK) Divisor Ready bit
1 = PBDIV<1:0> bits can be written

0 = PBDIV<1:0> bits cannot be written

PBDIV<1:0>: Peripheral Bus Clock (PBCLK) Divisor bits

11 = PBCLK is SYSCLK divided by 8 (default)

10 = PBCLK is SYSCLK divided by 4

01 = PBCLK is SYSCLK divided by 2

00 = PBCLK is SYSCLK divided by 1

This bit is only available on PIC32MX2XX devices.

Note:

Writes to this register require an unlock sequence. Refer to Section 6. “Oscillator” (DS60001112) in the

“P1C32 Family Reference Manual” for details.

DS60001168J-page 76
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 8-4: REFOTRIM: REFERENCE OSCILLATOR TRIM 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 ROTRIM<8:1>
R/W-0 R-0 u-0 U-0 u-0 U-0 U-0 u-0
2316 ROoTRIM<0>|  — — — — — — —
15:8 u-0 R-0 u-0 U-0 U-0 U-0 U-0 u-0
70 u-0 u-0 U-0 U-0 u-0 U-0 U-0 u-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 31-23 ROTRIM<8:0>: Reference Oscillator Trim bits

111111111 = 511/512 divisor added to RODIV value
111111110 =510/512 divisor added to RODIV value

100000000 = 256/512 divisor added to RODIV value

000000010 = 2/512 divisor added to RODIV value
000000001 = 1/512 divisor added to RODIV value
000000000 = 0/512 divisor added to RODIV value

bit 22-0 Unimplemented: Read as ‘0’

Note:

While the ON (REFOCON<15>) bit is ‘1’, writes to this register do not take effect until the DIVSWEN bit is

also setto ‘1.

DS60001168J-page 82
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TABLE 9-3:

DMA CHANNELS 0-3 REGISTER MAP

2 Bits
o - 5} %)
- o) (=2} 2
2 o ﬁg 8 8
o 5 o

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 18/2 171 16/0 5
2% om <
£

31:16 — — — — — — — — — — — — — — — — 0000
3060 | DCHOCON

15:0 | CHBUSY — — — — — — CHCHNS| CHEN | CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000

31:16 — — — — — — — — CHAIRQ<7:0> 00FF
3070 [IDCHOECON

15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO0
3080 | DCHOINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE (0000

15:.0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF |0000

31:16 0000
3090 | DCHOSSA CHSSA<31:0>

15:0 0000

31:16 0000
30A0 | DCHODSA CHDSA<31:0>

15:0 0000

31:16 — — — — — — — — — — — — — — — — 0000
30B0 | DCHOSSIZ | | | |

15:0 CHSSIZ<15:0> 0000

31:16] — — — = | = — — = | = — — = | = — — | — Joooo
30C0| DCHODSIZ

15:.0 CHDSIZ<15:0> 0000

31:16] — — — = [ = = — = | = = = = [ = — — | — Joooo
30D0|DCHOSPTR

15:0 CHSPTR<15:0> 0000

31:16 — — — — | — — — — | = = — — | — — — | —  Joooo
30E0 [DCHODPTR

15:0 CHDPTR<15:0> 0000

31:16 — — — — — — — — — — — — — — — — 0000
30F0 | DCHOCSIZ | | | |

15:0 CHCSIZ<15:0> 0000

31:16] — — — = | = — — = | = — — = | = — — | — Joooo
3100 |DCHOCPTR

15:0 CHCPTR<15:0> 0000

31:16] — — — — = = — — — = = = [ = — — | — Joooo
3110 | DCHODAT

15:0 — — — — — — — — CHPDAT<7:0> 0000

31:16] — — — — — — — — — — — — — — — | — Joooo
3120 | DCH1CON

15:0 | CHBUSY — — — — — — CHCHNS| CHEN | CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000

31:16 — — — — — — — — CHAIRQ<7:0> 00FF
3130 [IDCH1ECON

15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO0
3140 | DCHAINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE 0000

15:.0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF |0000

31:16 0000
3150 | DCH1SSA CHSSA<31:0>

15:0 0000

31:16 0000
3160 | DCH1DSA CHDSA<31:0>

15:0 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET and INV Registers” for

more information.

ATINYA NId-77/9€/8¢ XXZ/XXTXINCEDId
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TABLE 9-3: DMA CHANNELS 0-3 REGISTER MAP (CONTINUED)
2 Bits
o - 5} %)
- o) (=2} 2
'200' ﬁg 8 8
o 5 o

Tg & §‘Z° = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 5
2% om <
£

31:16 — — — — — — — — — — — — — — — — 0000
3170 | DCH1SSIZ

15:0 CHSSIZ<15:0> 0000

31:16 — — — — — — — — — — — — — — — — 0000
3180 DCHIDSIZ | -l =l =T =-1T=-T=-1=-1"] |

15:0 CHDSIZ<15:0> 0000

31:16 — — — — — — — — — — — — — — — — 0000
3190 |DCH1SPTR | | | | | | | | | |

15:0 CHSPTR<15:0> 0000

oo = [ = [ = [ = [ = [ = [ =1 -] — T =T=T=T<=T<=T<=T<= low
31A0 [DCH1DPTR

15:0 CHDPTR<15:0> 0000

31:16 — — — — — — — — — — — — — — — — 0000
31B0| DCH1CSIZ | | | | | | | | | |

15:.0 CHCSIZ<15:0> 0000

31:16 — — — — — — — — — — — — — — — — 0000
31CO0|DCH1CPTR | | | | | | | | | |

15:0 CHCPTR<15:0> 0000

31:16] — — — — — — — — = | = — = | = — — — o000
31D0| DCH1DAT

15:0 — — — — — — — — CHPDAT<7:0> 0000

31:16 — — — — — — — — — — — — — — — — 0000
31E0| DCH2CON

15:0 | CHBUSY — — — — — — CHCHNS| CHEN | CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000

31:16 — — — — — — — — CHAIRQ<7:0> 00FF
31F0 [DCH2ECON

15:.0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO
3200| DCH2INT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE 0000

15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF |0000

31:16 0000
3210 | DCH2SSA CHSSA<31:0>

15:0 0000

31:16 0000
3220 | DCH2DSA CHDSA<31:0>

15:0 0000

31:16 — — — — — — — — — — — — — — — — 0000
3230 | DCH2SSsI1Z | | | | | | | | | |

15:.0 CHSSIZ<15:0> 0000

31:16 — — — — — — — — — — — — — — — — 0000
3240 DCH2DSIZ | | | | | | | | | |

15:0 CHDSIZ<15:0> 0000

31:16 — — — — — — — — — — — — — — — — 0000
3250 |DCH2SPTR | | | | | | | | | |

15:0 CHSPTR<15:0> 0000

oo = [ = [ = [ = [ = [ = [ =1 -] - T =T=T=T<T1T<=T<=T<= Jow
3260 |DCH2DPTR

15:0 CHDPTR<15:0> 0000

31:16 — — — — — — — — — — — — — — — — 0000
3270 | DCH2CSIZ | | | | | | | | | |

15:.0 CHCSIZ<15:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET and INV Registers” for

more information.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

11.3 Peripheral Pin Select

A major challenge in general purpose devices is provid-
ing the largest possible set of peripheral features while
minimizing the conflict of features on 1/O pins. The chal-
lenge is even greater on low pin-count devices. In an
application where more than one peripheral needs to
be assigned to a single pin, inconvenient workarounds
in application code or a complete redesign may be the
only option.

The Peripheral Pin Select (PPS) configuration provides
an alternative to these choices by enabling peripheral
set selection and their placement on a wide range of
I/O pins. By increasing the pinout options available on
a particular device, users can better tailor the device to
their entire application, rather than trimming the
application to fit the device.

The PPS configuration feature operates over a fixed
subset of digital I/O pins. Users may independently
map the input and/or output of most digital peripherals
to these I/O pins. PPS is performed in software and
generally does not require the device to be repro-
grammed. Hardware safeguards are included that pre-
vent accidental or spurious changes to the peripheral
mapping once it has been established.

11.3.1 AVAILABLE PINS

The number of available pins is dependent on the
particular device and its pin count. Pins that support the
PPS feature include the designation “RPn” in their full
pin designation, where “RP” designates a remappable
peripheral and “n” is the remappable port number.

11.3.2 AVAILABLE PERIPHERALS

The peripherals managed by the PPS are all digital-
only peripherals. These include general serial commu-
nications (UART and SPI), general purpose timer clock
inputs, timer-related peripherals (input capture and out-
put compare) and interrupt-on-change inputs.

In comparison, some digital-only peripheral modules
are never included in the PPS feature. This is because
the peripheral’s function requires special I/O circuitry
on a specific port and cannot be easily connected to
multiple pins. These modules include 12c among oth-
ers. A similar requirement excludes all modules with
analog inputs, such as the Analog-to-Digital Converter
(ADC).

A key difference between remappable and non-remap-
pable peripherals is that remappable peripherals are
not associated with a default I/O pin. The peripheral
must always be assigned to a specific I/0 pin before it
can be used. In contrast, non-remappable peripherals
are always available on a default pin, assuming that the
peripheral is active and not conflicting with another
peripheral.

When a remappable peripheral is active on a given 1/0
pin, it takes priority over all other digital /O and digital
communication peripherals associated with the pin.

Priority is given regardless of the type of peripheral that
is mapped. Remappable peripherals never take priority
over any analog functions associated with the pin.

11.3.3 CONTROLLING PERIPHERAL PIN
SELECT

PPS features are controlled through two sets of SFRs:
one to map peripheral inputs, and one to map outputs.
Because they are separately controlled, a particular
peripheral’s input and output (if the peripheral has both)
can be placed on any selectable function pin without
constraint.

The association of a peripheral to a peripheral-select-
able pin is handled in two different ways, depending on
whether an input or output is being mapped.

11.3.4 INPUT MAPPING

The inputs of the PPS options are mapped on the basis
of the peripheral. That is, a control register associated
with a peripheral dictates the pin it will be mapped to.
The [pin name]R registers, where [pin name] refers to the
peripheral pins listed in Table 11-1, are used to config-
ure peripheral input mapping (see Register 11-1). Each
register contains sets of 4 bit fields. Programming these
bit fields with an appropriate value maps the RPn pin
with the corresponding value to that peripheral. For any
given device, the valid range of values for any bit field is
shown in Table 11-1.

For example, Figure 11-2 illustrates the remappable
pin selection for the U1RX input.

FIGURE 11-2: REMAPPABLE INPUT

EXAMPLE FOR U1RX
U1RXR<3:0>

X o
RPA2
X 1
RPB6
2 U1RX input
RPA4 to peripheral
[ ] [ J
[ [
[ [ J
X n
RPn
Note: For input only, PPS functionality does not have

priority over TRISx settings. Therefore, when
configuring RPn pin for input, the corresponding
bit in the TRISx register must also be configured
for input (set to ‘1’).

© 2011-2016 Microchip Technology Inc.
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TABLE 11-6: PERIPHERAL PIN SELECT INPUT REGISTER MAP (CONTINUED)
a Bits
o . o} 2]
=} [} Q
S5 7] GE) g 3
o X o 4
S5 gz = | suis | 3014 | 2013 | 2812 | 271 | 2610 | 2509 24/8 2377 22/6 21/5 20/4 19/3 1812 171 60 | =
§
3116 | — — — — — — — — — — — — — — — — |oo00
FA54 | U1CTSR
150 | — _ _ _ _ _ _ _ _ _ _ _ U1CTSR<3:0> 0000
3116 — — — — — — — — — — — — — — [ = — | o000
FA58 | U2RXR
150 | — _ _ _ _ _ _ _ _ _ _ _ U2RXR<3:0> 0000
36| — — — — — — — — — — — — — — [ = — | o000
FA5C | U2CTSR
150 | — _ _ _ _ _ _ _ _ _ _ _ U2CTSR<3:0> 0000
3116 — — — — — — — — — — — — — — [ = — | o000
FA84 | SDIR
15:0 _ _ — — — i = — — — — — SDI1R<3:0> 0000
3116 — — — — — — — — — — — — — — [ = — | o000
FA88 | SS1R
150 | — _ _ _ _ _ _ _ _ _ _ _ SS1R<3:0> 0000
3116 — — — — — — — — — — — — — — [ = — | o000
FA90 | SDI2R
150 | — _ _ _ _ _ _ _ _ _ _ _ SDI2R<3:0> 0000
3116 — — — — — — — — — — — — — — [ = — | o000
FA94 | SS2R
PP _ _ — — — _ _ _ — _ _ SS2R<3:0> 0000
36| — — — — — — — — — — — — — — [ = — | o000
FABS | REFCLKIR
150 | — _ _ _ _ _ _ _ _ _ _ _ REFCLKIR<3:0> 0000
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12.2 Timerl Control Registers

TABLE 12-1: TIMER1 REGISTER MAP
@ Bits
o . <] [%)
< #* o =] 2
2 o' B o ] @
® | 5 o4
Tg ';.'5 g’ 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 2
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.
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13.2 Timer Control Registers
TABLE 13-1:

TIMER2-TIMERS REGISTER MAP

0 Bits
o~ , [} %]
k=] #I o o 2
g 2g | & 0
24
B §’ S| = | 3u1s 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 1812 17/1 16/0 r
2> o <
=
0800 IT2con2 6 — = = = = = = = = = = = = = = = 0000
15:0 | ON = SIDL = = = = = TGATE TCKPS<2:0> T32 — TCS = 0000
3116 — — = — = — = = — = | =1 = = — = — 0000
0810 | TMR2
15:0 TMR2<15:0> 0000
31:16] — — — — — — — — — = | =1 = — — — — 0000
0820 | PR2
15:0 PR2<15:0> FFFF
0A00 |TacONT8L = — — — — — — — — - | = | = — — — — 0000
15:0 | ON — SIDL — = — = = TGATE TCKPS<2:0> = — TCS — 0000
31:16] — — — — — — — — — = | =1 = — — — — 0000
0A10 | TMR3
15:0 TMR3<15:0> 0000
3116 — — = — = — = = — = | =1 = = — = — 0000
0A20 | PR3
15:0 PR3<15:0> FFFF
0c00 [TaconIAeL — — = — — — — — = - [ -1 = - — — — 0000
15:0 | ON = SIDL = = = = = TGATE TCKPS<2:0> T32 — TCS = 0000
3116 — — = — = — = = — = | =1 = = — = — 0000
0C10 | TMR4
15:0 TMR4<15:0> 0000
31:16] — — — — — — — — — = | =1 = — — — — 0000
0C20 | PR4
15:0 PR4<15:0> FFFF
0E00 |T5CONIeL = — — — — — — — — - | = | = — — — — 0000
15:0 | ON — SIDL — = — = = TGATE TCKPS<2:0> = — TCS — 0000
31:16] — — — — — — — — — = | =1 = — — — — 0000
0E10 | TMR5
15:0 TMR5<15:0> 0000
3116 — — = — = — = = — = | =1 = = — = — 0000
0E20 | PR5
15:0 PR5<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.
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REGISTER 13-1: TXCON: TYPE B TIMER CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 u-0 u-0 u-0 u-0 U-0 u-0 u-0
31:24
U-0 u-0 u-0 U-0 u-0 U-0 u-0 u-0
23:16
. R/W-0 u-0 R/W-0 u-0 u-0 U-0 U-0 u-0
15:8 ON(:3) — SIDL® — — — — —
70 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 u-0
' TGATE®) TCKPS<2:0>() 73202 — TCS® —
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 ON: Timer On bit™®3)
1 = Module is enabled
0 = Module is disabled
bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Stop in Idle Mode bit®

1 = Discontinue module operation when the device enters Idle mode
0 = Continue module operation when the device enters Idle mode

bit 12-8  Unimplemented: Read as ‘0’

bit 7 TGATE: Timer Gated Time Accumulation Enable bit(®)
When TCS = 1:
This bit is ignored and is read as ‘0.
When TCS = 0:
1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled

bit 6-4 TCKPS<2:0>: Timer Input Clock Prescale Select bits(®)

111 = 1:256 prescale value

110 = 1:64 prescale value

101 = 1:32 prescale value

100 = 1:16 prescale value

011 =1:8 prescale value

010 = 1:4 prescale value

001 =1:2 prescale value

000 = 1:1 prescale value

Note 1: When using 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.
2: This bit is available only on even numbered timers (Timer2 and Timer4).
3:  While operating in 32-bit mode, this bit has no effect for odd numbered timers (Timer3, and Timer5). All
timer functions are set through the even numbered timers.
4: While operating in 32-bit mode, this bit must be cleared on odd numbered timers to enable the 32-bit timer
in Idle mode.
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14.1 Watchdog Timer Control Registers
TABLE 14-1: WATCHDOG TIMER CONTROL REGISTER MAP
@ Bits
o - ) %)
S #I o = @
So 0w 8 3
< ® o E 14 x
Tg @ e 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 1711 16/0 =
2> ) <
£
31:16 — — — — — — — — — — — — — — — — 0000
0000 | WDTCON
15:0 ON — — — — — — — — SWDTPS<4:0> WDTWINEN|WDTCLR| 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 their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET and INV Registers” for

more information.
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NOTES:
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REGISTER 22-1: 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 sample and hold amplifier is sampling

0 = The ADC sample/hold amplifier is holding

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

When SSRC = 000, writing ‘0’ to this bit will end sampling and start conversion.
DONE: Analog-to-Digital Conversion Status bit(3)

1 = Analog-to-digital conversion is done

0 = Analog-to-digital conversion is not done or has not started
Clearing this bit will not affect any operation in progress.

When using 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 = 0, software can write a ‘0’ to end sampling and start conversion. If SSRC # ‘0’, 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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26.4.1 CONTROLLING CONFIGURATION
CHANGES

Because peripherals can be disabled during run time,
some restrictions on disabling peripherals are needed
to prevent accidental configuration changes. PIC32
devices include two features to prevent alterations to
enabled or disabled peripherals:

» Control register lock sequence
» Configuration bit select lock

26.4.1.1 Control Register Lock

Under normal operation, writes to the PMDx registers
are not allowed. Attempted writes appear to execute
normally, but the contents of the registers remain
unchanged. To change these registers, they must be
unlocked in hardware. The register lock is controlled by
the Configuration bit, PMDLOCK (CFGCON<12>).
Setting PMDLOCK prevents writes to the control
registers; clearing PMDLOCK allows writes.

To set or clear PMDLOCK, an unlock sequence must
be executed. Refer to Section 6. “Oscillator”
(DS60001112) in the “PIC32 Family Reference
Manual” for details.

26.4.1.2 Configuration Bit Select Lock

As an additional level of safety, the device can be
configured to prevent more than one write session to
the PMDx registers. The Configuration bit, PMDL1WAY
(DEVCFG3<28>), blocks the PMDLOCK bit from being
cleared after it has been set once. If PMDLOCK
remains set, the register unlock procedure does not
execute, and the peripheral pin select control registers
cannot be written to. The only way to clear the bit and
re-enable PMD functionality is to perform a device
Reset.
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REGISTER 27-5: CFGCON: CONFIGURATION CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 u-0 u-0 u-0 u-0 U-0 U-0 u-0
31:24 — — — — — — — —
U-0 U-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 u-0 u-0 R/W-0 R/W-0 u-0 u-0 U-0 u-0
' — — loLock® | PMDLOCK® — — — —
70 U-0 U-0 u-0 u-0 R/W-1 u-0 U-1 R/W-1
' — — — — JTAGEN — — TDOEN
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  IOLOCK: Peripheral Pin Select Lock bit®
1 = Peripheral Pin Select is locked. Writes to PPS registers is not allowed.
0 = Peripheral Pin Select is not locked. Writes to PPS registers is allowed.
bit12 ~ PMDLOCK: Peripheral Module Disable bit®)
1 = Peripheral module is locked. Writes to PMD registers is not allowed.
0 = Peripheral module is not locked. Writes to PMD registers is allowed.
bit 11-4  Unimplemented: Read as ‘0’
bit 3 JTAGEN: JTAG Port Enable bit
1 = Enable the JTAG port
0 = Disable the JTAG port
bit 2-1 Unimplemented: Read as ‘1’
bit 0 TDOEN: TDO Enable for 2-Wire JTAG bit

1 = 2-wire JTAG protocol uses TDO
0 = 2-wire JTAG protocol does not use TDO

Note 1. To change this bit, the unlock sequence must be performed. Refer to Section 6. “ Oscillator”
(DS60001112) in the “PIC32 Family Reference Manual” for details.
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TABLE 30-36: ANALOG-TO-DIGITAL CONVERSION TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions (see Note 4): 2.5V to 3.6V
(unless otherwise stated)
-40°C < TA < +85°C for Industrial
-40°C < TA £ +105°C for V-temp

Operating temperature

lea\lrgm. Symbol Characteristics Min. | Typical®| Max. | Units Conditions

Clock Parameters

AD50 [TAD  |ADC Clock Period® 65 | — | — | ns [SeeTable30-35

Conversion Rate

AD55 |TCcONv |Conversion Time — 12 TAD — — —

AD56 |FcNv Throughput Rate — — 1000 ksps |AVDD = 3.0V to 3.6V
(Sampling Speed) — — 400 | ksps |AVDD = 2.5V to 3.6V

ADS57 |TsAMP  |Sample Time 1 TAD — — — | TsAMP must be > 132 ns

Timing Parameters

AD60 |TPCS Conversion Start from Sample — 1.0 TAD — —  |Auto-Convert Trigger
Trigger® (SSRC<2:0> = 111)

not selected

AD61 |TPSS Sample Start from Setting 0.5 TAD — 1.5 TAD — —
Sample (SAMP) bit

AD62 |TCSS Conversion Completion to — 0.5 TAD — — —
Sample Start (ASAM = 1)®)

AD63 |TDPU Time to Stabilize Analog Stage — — us —
from ADC Off to ADC On(®)

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

2: Because the sample caps will eventually lose charge, clock rates below 10 kHz can affect linearity
performance, especially at elevated temperatures.

3. Characterized by design but not tested.

4: 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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NOTES:
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Revision G (April 2015)

This revision includes the addition of the following
devices:

* PIC32MX130F256B » PIC32MX230F256B
* PIC32MX130F256D * PIC32MX230F256D
The title of the document was updated to avoid

confusion with the PIC32MX1XX/2XX/5XX 64/100-pin
Family data sheet.

TABLE A-6: MAJOR SECTION UPDATES

All peripheral SFR maps have been relocated from the
Memory chapter to their respective peripheral
chapters.

In addition, this revision includes the following major
changes as described in Table A-6, as well as minor
updates to text and formatting, which were
incorporated throughout the document.

Section

Update Description

KB Flash and 64 KB SRAM) with
Audio and Graphics Interfaces,
USB, and Advanced Analog

32-bit Microcontrollers (up to 256 | Added new devices to the family features (see Table 1 and Table 2).

Updated pin diagrams to include new devices (see Pin Diagrams).

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

Updated these sections: 2.2 “Decoupling Capacitors”, 2.3 “Capacitor on
Internal Voltage Regulator (VcAP)”, 2.4 “Master Clear (MCLR) Pin”,
2.8.1 “Crystal Oscillator Design Consideration”

4.0 “Memory Organization”

Added Memory Map for new devices (see Figure 4-6).

14.0 “Watchdog Timer (WDT)”
chapter.

New chapter created from content previously located in the Special Features

30.0 “Electrical Characteristics”
Table 30-12).

Removed parameter D312 (TSeT) from the Comparator Specifications (see

Added the Comparator Voltage Reference Specifications (see Table 30-13).
Updated Table 30-12.

Revision H (July 2015)

This revision includes the following major changes as
described in Table A-7, as well as minor updates to text
and formatting, which were incorporated throughout

the document.

TABLE A-7:

MAJOR SECTION UPDATES

Section

Update Description

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

Section 2.9 “Sosc Desigh Recommendation” was removed.

8.0 “Oscillator Configuration”

The Primary Oscillator (Posc) logic in the Oscillator diagram was updated (see
Figure 8-1).

30.0 “Electrical Characteristics”

The Power-Down Current (IPD) DC Characteristics parameter DC40k was
updated (see Table 30-7).

Table 30-9: “DC Characteristics: I/0 Pin Input Injection current
Specifications” was added.
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Revision J (April 2016)

This revision includes the following major changes as
described in Table A-8, as well as minor updates to text
and formatting, which were incorporated throughout

the document.

TABLE A-8: MAJOR SECTION UPDATES

Section

Update Description

“32-bit Microcontrollers (up to
256 KB Flash and 64 KB
SRAM) with Audio and
Graphics Interfaces, USB, and
Advanced Analog”

The PIC32MX270FDB device and Note 4 were added to TABLE 2: “PIC32MX2XX
28/36/44-pin USB Family Features”.

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

EXAMPLE 2-1: “Crystal Load Capacitor Calculation” was updated.

30.0 “Electrical
Characteristics”

Parameter DO50a (Csosc) was removed from the Capacitive Loading
Requirements on Output Pins AC Characteristics (see Table 30-16).

“Product Identification
System”

The device mapping was updated to include type B for Software Targeting.
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