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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
TABLE 5: PIN NAMES FOR 28-PIN GENERAL PURPOSE DEVICES

Pin # Full Pin Name Pin # Full Pin Name

1 PGED1/AN2/C1IND/C2INB/C3IND/RPB0/RB0 15 TDO/RPB9/SDA1/CTED4/PMD3/RB9

2 PGEC1/AN3/C1INC/C2INA/RPB1/CTED12/RB1 16 VSS

3 AN4/C1INB/C2IND/RPB2/SDA2/CTED13/RB2 17 VCAP

4 AN5/C1INA/C2INC/RTCC/RPB3/SCL2/RB3 18 PGED2/RPB10/CTED11/PMD2/RB10

5 VSS 19 PGEC2/TMS/RPB11/PMD1/RB11

6 OSC1/CLKI/RPA2/RA2 20 AN12/PMD0/RB12

7 OSC2/CLKO/RPA3/PMA0/RA3 21 AN11/RPB13/CTPLS/PMRD/RB13

8 SOSCI/RPB4/RB4 22 CVREFOUT/AN10/C3INB/RPB14/SCK1/CTED5/PMWR/RB14

9 SOSCO/RPA4/T1CK/CTED9/PMA1/RA4 23 AN9/C3INA/RPB15/SCK2/CTED6/PMCS1/RB15

10 VDD 24 AVSS

11 PGED3/RPB5/PMD7/RB5 25 AVDD

12 PGEC3/RPB6/PMD6/RB6 26 MCLR

13 TDI/RPB7/CTED3/PMD5/INT0/RB7 27 VREF+/CVREF+/AN0/C3INC/RPA0/CTED1/RA0

14 TCK/RPB8/SCL1/CTED10/PMD4/RB8 28 VREF-/CVREF-/AN1/RPA1/CTED2/RA1

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.

2: Every I/O port pin (RAx-RCx) can be used as a change notification pin (CNAx-CNCx). See Section 11.0 “I/O Ports” for more information.
3: The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to VSS externally.
4: Shaded pins are 5V tolerant.

PIC32MX110F016B
PIC32MX120F032B
PIC32MX130F064B
PIC32MX130F256B
PIC32MX150F128B

128

28-PIN QFN (TOP VIEW)(1,2,3.4)

PIC32MX170F256B
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
PMA0 7 10 8 3 I/O TTL/ST Parallel Master Port Address bit 0 input 
(Buffered Slave modes) and output 
(Master modes)

PMA1 9 12 10 2 I/O TTL/ST Parallel Master Port Address bit 1 input 
(Buffered Slave modes) and output 
(Master modes)

PMA2 — — 27 O — Parallel Master Port address 
(Demultiplexed Master modes)PMA3 — — 38 O —

PMA4 — — 37 O —

PMA5 — — 4 O —

PMA6 — — 5 O —

PMA7 — — 13 O —

PMA8 — — 32 O —

PMA9 — — 35 O —

PMA10 — — 12 O —

PMCS1 23 26 29 15 O — Parallel Master Port Chip Select 1 strobe

PMD0
20(2) 23(2) 26(2) 10(2)

I/O TTL/ST
Parallel Master Port data (Demultiplexed 
Master mode) or address/data 
(Multiplexed Master modes)

1(3) 4(3) 35(3) 21(3)

PMD1
19(2) 22(2) 25(2) 9(2)

I/O TTL/ST
2(3) 5(3) 36(3) 22(3)

PMD2
18(2) 21(2) 24(2) 8(2)

I/O TTL/ST
3(3) 6(3) 1(3) 23(3)

PMD3 15 18 19 1 I/O TTL/ST

PMD4 14 17 18 44 I/O TTL/ST

PMD5 13 16 17 43 I/O TTL/ST

PMD6 12(2) 15(2) 16(2) 42(2)

I/O TTL/ST
28(3) 3(3) 34(3) 20(3)

PMD7 11(2) 14(2) 15(2) 41(2)

I/O TTL/ST
27(3) 2(3) 33(3) 19(3)

PMRD 21 24 27 11 O — Parallel Master Port read strobe

PMWR
22(2) 25(2) 28(2) 14(2)

O — Parallel Master Port write strobe
4(3) 7(3) 2(3) 24(3)

VBUS 12(3) 15(3) 16(3) 42(3) I Analog USB bus power monitor

VUSB3V3 20(3) 23(3) 26(3) 10(3) P — USB internal transceiver supply. This pin 
must be connected to VDD.

VBUSON 22(3) 25(3) 28(3) 14(3) O — USB Host and OTG bus power control 
output

D+ 18(3) 21(3) 24(3) 8(3) I/O Analog USB D+

D- 19(3) 22(3) 25(3) 9(3) I/O Analog USB D-

TABLE 1-1: PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name

Pin Number(1)

Pin
Type

Buffer
Type

Description28-pin 
QFN

28-pin 
SSOP/
SPDIP/
SOIC

36-pin 
VTLA

44-pin 
QFN/

TQFP/
VTLA

Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input                      
TTL = TTL input buffer PPS = Peripheral Pin Select — = N/A

Note 1: Pin numbers are provided for reference only. See the “Pin Diagrams” section for device pin availability.

2: Pin number for PIC32MX1XX devices only.

3: Pin number for PIC32MX2XX devices only.
DS60001168J-page 24  2011-2016 Microchip Technology Inc.



PIC32MX1XX/2XX 28/36/44-PIN FAMILY
Coprocessor 0 also contains the logic for identifying
and managing exceptions. Exceptions can be caused
by a variety of sources, including alignment errors in
data, external events or program errors. Table 3-3 lists
the exception types in order of priority.

TABLE 3-3: MIPS32® M4K® PROCESSOR CORE EXCEPTION TYPES

3.3 Power Management

The MIPS M4K processor core offers many power man-
agement features, including low-power design, active
power management and power-down modes of opera-
tion. The core is a static design that supports slowing or
Halting the clocks, which reduces system power con-
sumption during Idle periods.

3.3.1 INSTRUCTION-CONTROLLED 
POWER MANAGEMENT

The mechanism for invoking Power-Down mode is
through execution of the WAIT instruction. For more
information on power management, see Section 26.0
“Power-Saving Features”.

3.4 EJTAG Debug Support

The MIPS M4K processor core provides an Enhanced
JTAG (EJTAG) interface for use in the software debug
of application and kernel code. In addition to standard
User mode and Kernel modes of operation, the M4K
core provides a Debug mode that is entered after a
debug exception (derived from a hardware breakpoint,
single-step exception, etc.) is taken and continues until
a Debug Exception Return (DERET) instruction is
executed. During this time, the processor executes the
debug exception handler routine.

The EJTAG interface operates through the Test Access
Port (TAP), a serial communication port used for trans-
ferring test data in and out of the core. In addition to the
standard JTAG instructions, special instructions
defined in the EJTAG specification define which
registers are selected and how they are used.

Exception Description

Reset Assertion MCLR or a Power-on Reset (POR).

DSS EJTAG debug single step.

DINT EJTAG debug interrupt. Caused by the assertion of the external EJ_DINT input or by setting the 
EjtagBrk bit in the ECR register.

NMI Assertion of NMI signal.

Interrupt Assertion of unmasked hardware or software interrupt signal.

DIB EJTAG debug hardware instruction break matched.

AdEL Fetch address alignment error.
Fetch reference to protected address.

IBE Instruction fetch bus error.

DBp EJTAG breakpoint (execution of SDBBP instruction).

Sys Execution of SYSCALL instruction.

Bp Execution of BREAK instruction.

RI Execution of a reserved instruction.

CpU Execution of a coprocessor instruction for a coprocessor that is not enabled.

CEU Execution of a CorExtend instruction when CorExtend is not enabled.

Ov Execution of an arithmetic instruction that overflowed.

Tr Execution of a trap (when trap condition is true).

DDBL/DDBS EJTAG Data Address Break (address only) or EJTAG data value break on store (address + value).

AdEL Load address alignment error.
Load reference to protected address.

AdES Store address alignment error.
Store to protected address.

DBE Load or store bus error.

DDBL EJTAG data hardware breakpoint matched in load data compare.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
FIGURE 4-1: MEMORY MAP ON RESET FOR PIC32MX110/210 DEVICES (4 KB RAM, 16 KB FLASH)

Virtual
Memory Map(1)

Physical 
Memory Map(1)

0xFFFFFFFF
Reserved

Reserved

0xFFFFFFFF

0xBFC00C00

0xBFC00BFF Device 
Configuration 

Registers0xBFC00BF0

0xBFC00BEF

Boot Flash

0xBFC00000

Reserved
0xBF900000

0xBF8FFFFF

SFRs

0xBF800000

Reserved
0xBD004000

0xBD003FFF

Program Flash(2)

0xBD000000

Reserved
0xA0001000

0xA0000FFF

RAM(2)

0xA0000000 0x1FC00C00

Reserved Device
Configuration

Registers

0x1FC00BFF

0x9FC00C00

0x9FC00BFF Device
Configuration

Registers

0x1FC00BF0

Boot Flash

0x1FC00BEF

0x9FC00BF0

0x9FC00BEF

Boot Flash

0x1FC00000

Reserved
0x9FC00000 0x1F900000

Reserved SFRs

0x1F8FFFFF

0x9D004000 0x1F800000

0x9D003FFF

Program Flash(2) Reserved

0x9D000000 0x1D004000

Reserved
Program Flash(2)

0x1D003FFF

0x80001000

0x80000FFF

RAM(2)
0x1D000000

Reserved
0x80000000 0x00001000

Reserved RAM(2) 0x00000FFF

0x00000000 0x00000000

Note 1: Memory areas are not shown to scale.

2: The size of this memory region is programmable (see Section 3. “Memory Organization”
(DS60001115) in the “PIC32 Family Reference Manual”) and can be changed by initializa-
tion code provided by end-user development tools (refer to the specific development tool
documentation for information).
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/3 18/2 17/1 16/0

RICD BMXERRDMA BMXERRDS BMXERRIS 001F

BMXARB<2:0> 0041

— — — 0000

0000

— — — 0000

0000

— — — 0000

0000

xxxx

xxxx

BMXPUPBA<19:16> 0000

0000

xxxx

xxxx

0000

0C00

L

N  “CLR, SET and INV Registers” for more information.
.2 Bus Matrix Control Registers

ABLE 4-2: BUS MATRIX REGISTER MAP

V
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_#
)
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Bits

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

2000 BMXCON(1)
31:16 — — — — — — — — — — — BMXERRIXI BMXER

15:0 — — — — — — — — — BMXWSDRM — — —

2010 BMXDKPBA(1)
31:16 — — — — — — — — — — — — —

15:0 BMXDKPBA<15:0>

2020 BMXDUDBA(1)
31:16 — — — — — — — — — — — — —

15:0 BMXDUDBA<15:0>

2030 BMXDUPBA(1)
31:16 — — — — — — — — — — — — —

15:0 BMXDUPBA<15:0>

2040 BMXDRMSZ
31:16

BMXDRMSZ<31:0>
15:0

2050 BMXPUPBA(1)
31:16 — — — — — — — — — — — —

15:0 BMXPUPBA<15:0>

2060 BMXPFMSZ
31:16

BMXPFMSZ<31:0>
15:0

2070 BMXBOOTSZ
31:16

BMXBOOTSZ<31:0>
15:0

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

ote 1: This register has corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 11.2



PIC32MX1XX/2XX 28/36/44-PIN FAMILY
REGISTER 5-2: NVMKEY: PROGRAMMING UNLOCK REGISTER 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0

NVMKEY<31:24>

23:16
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0

NVMKEY<23:16>

15:8
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0

NVMKEY<15:8>

7:0
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0

NVMKEY<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 NVMKEY<31:0>: Unlock Register bits

These bits are write-only, and read as ‘0’ on any read

Note: This register is used as part of the unlock sequence to prevent inadvertent writes to the PFM.

REGISTER 5-3: NVMADDR: FLASH ADDRESS REGISTER 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

NVMADDR<31:24>

23:16
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

NVMADDR<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

NVMADDR<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

NVMADDR<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 NVMADDR<31:0>: Flash Address bits

Bulk/Chip/PFM Erase: Address is ignored.
Page Erase: Address identifies the page to erase.
Row Program: Address identifies the row to program.
Word Program: Address identifies the word to program.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
REGISTER 9-4: DCRCCON: DMA CRC CONTROL REGISTER 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
U-0 U-0 R/W-0 R/W-0 R/W-0 U-0 U-0 R/W-0

— — BYTO<1:0> WBO(1) — — BITO

23:16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

15:8
U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — — PLEN<4:0>

7:0
R/W-0 R/W-0 R/W-0 U-0 U-0 R/W-0 R/W-0 R/W-0

CRCEN CRCAPP(1) CRCTYP — — CRCCH<2:0>

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 31-30 Unimplemented: Read as ‘0’

bit 29-28 BYTO<1:0>: CRC Byte Order Selection bits
11 = Endian byte swap on half-word boundaries (i.e., source half-word order with reverse source byte order

per half-word)
10 = Swap half-words on word boundaries (i.e., reverse source half-word order with source byte order per

half-word)
01 = Endian byte swap on word boundaries (i.e., reverse source byte order)
00 = No swapping (i.e., source byte order)

bit 27 WBO: CRC Write Byte Order Selection bit(1)

1 = Source data is written to the destination re-ordered as defined by BYTO<1:0>
0 = Source data is written to the destination unaltered

bit 26-25 Unimplemented: Read as ‘0’

bit 24 BITO: CRC Bit Order Selection bit

When CRCTYP (DCRCCON<15>) = 1 (CRC module is in IP Header mode):

1 = The IP header checksum is calculated Least Significant bit (LSb) first (i.e., reflected)
0 = The IP header checksum is calculated Most Significant bit (MSb) first (i.e., not reflected)

When CRCTYP (DCRCCON<15>) = 0 (CRC module is in LFSR mode):

1 = The LFSR CRC is calculated Least Significant bit first (i.e., reflected)
0 = The LFSR CRC is calculated Most Significant bit first (i.e., not reflected)

bit 23-13 Unimplemented: Read as ‘0’

bit 12-8 PLEN<4:0>: Polynomial Length bits

When CRCTYP (DCRCCON<15>) = 1 (CRC module is in IP Header mode):

These bits are unused.

When CRCTYP (DCRCCON<15>) = 0 (CRC module is in LFSR mode):

Denotes the length of the polynomial – 1.

bit 7 CRCEN: CRC Enable bit

1 = CRC module is enabled and channel transfers are routed through the CRC module
0 = CRC module is disabled and channel transfers proceed normally

Note 1: When WBO = 1, unaligned transfers are not supported and the CRCAPP bit cannot be set.
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19/3 18/2 17/1 16/0

— — — — 0000

ANSC3(4) ANSC2(3) ANSC1 ANSC0 000F

— — — — 0000

TRISC3 TRISC2(3) TRISC1 TRISC0 03FF

0000

RC3 RC2(3) RC1 RC0 xxxx

— — — — 0000

LATC3 LATC2(3) LATC1 LATC0 xxxx

— — — — 0000

ODCC3 ODCC2(3) ODCC1 ODCC0 0000

— — — — 0000

CNPUC3 CNPUC2(3) CNPUC1 CNPUC0 0000

— — — — 0000

CNPDC3 CNPDC2(3) CNPDC1 CNPDC0 0000

— — — — 0000

— — — — 0000

— — — — 0000

CNIEC3 CNIEC2(3) CNIEC1 CNIEC0 0000

— — — — 0000

CNSTATC3 CNSTATC2(3) CNSTATC1 CNSTATC0 0000

L

N y. See Section 11.2 “CLR, SET and INV Registers” for 
ABLE 11-5: PORTC REGISTER MAP
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31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4

6200 ANSELC
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

6210 TRISC
31:16 — — — — — — — — — — — —

15:0 — — — — — — TRISC9 TRISC8(3) TRISC7(3) TRISC6(3) TRISC5(3) TRISC4(3)

6220 PORTC
31:16 — — — — — — — — — — —

15:0 — — — — — — RC9 RC8(3) RC7(3) RC6(3) RC5(3) RC4(3)

6230 LATC
31:16 — — — — — — — — — — — —

15:0 — — — — — — LATC9 LATC8(3) LATC7(3) LATC6(3) LATC5(3) LATC4(3)

6240 ODCC
31:16 — — — — — — — — — — — —

15:0 — — — — — — ODCC9 ODCC8(3) ODCC7(3) ODCC6(3) ODCC5(3) ODCC4(3)

6250 CNPUC
31:16 — — — — — — — — — — — —

15:0 — — — — — — CNPUC9 CNPUC8(3) CNPUC7(3) CNPUC6(3) CNPUC5(3) CNPUC4(3)

6260 CNPDC
31:16 — — — — — — — — — — — —

15:0 — — — — — — CNPDC9 CNPDC8(3) CNPDC7(3) CNPDC6(3) CNPDC5(3) CNPDC4(3)

6270 CNCONC
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — — —

6280 CNENC
31:16 — — — — — — — — — — — —

15:0 — — — — — — CNIEC9 CNIEC8(3) CNIEC7(3) CNIEC6(3) CNIEC5(3) CNIEC4(3)

6290 CNSTATC
31:16 — — — — — — — — — — — —

15:0 — — — — — — CNSTATC9 CNSTATC8(3) CNSTATC7(3) CNSTATC6(3) CNSTATC5(3) CNSTATC4(3)

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

ote 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectivel
more information.

2: PORTC is not available on 28-pin devices.
3: This bit is only available on 44-pin devices.
4: This bit is only available on USB-enabled devices with 36 or 44 pins.
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20/4 19/3 18/2 17/1 16/0

— — — — — 0000

— INT1R<3:0> 0000

— — — — — 0000

— INT2R<3:0> 0000

— — — — — 0000

— INT3R<3:0> 0000

— — — — — 0000

— INT4R<3:0> 0000

— — — — — 0000

— T2CKR<3:0> 0000

— — — — — 0000

— T3CKR<3:0> 0000

— — — — — 0000

— T4CKR<3:0> 0000

— — — — — 0000

— T5CKR<3:0> 0000

— — — — — 0000

— IC1R<3:0> 0000

— — — — — 0000

— IC2R<3:0> 0000

— — — — — 0000

— IC3R<3:0> 0000

— — — — — 0000

— IC4R<3:0> 0000

— — — — — 0000

— IC5R<3:0> 0000

— — — — — 0000

— OCFAR<3:0> 0000

— — — — — 0000

— OCFBR<3:0> 0000

— — — — — 0000

— U1RXR<3:0> 0000
TABLE 11-6: PERIPHERAL PIN SELECT INPUT REGISTER MAP
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31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

FA04 INT1R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA08 INT2R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA0C INT3R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA10 INT4R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA18 T2CKR
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA1C T3CKR
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA20 T4CKR
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA24 T5CKR
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA28 IC1R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA2C IC2R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA30 IC3R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA34 IC4R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA38 IC5R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA48 OCFAR
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA4C OCFBR
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FA50 U1RXR
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —
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20/4 19/3 18/2 17/1 16/0

— — — — — 0000

— RPA0<3:0> 0000

— — — — — 0000

— RPA1<3:0> 0000

— — — — — 0000

— RPA2<3:0> 0000

— — — — — 0000

— RPA3<3:0> 0000

— — — — — 0000

— RPA4<3:0> 0000

— — — — — 0000

— RPA8<3:0> 0000

— — — — — 0000

— RPA9<3:0> 0000

— — — — — 0000

— RPB0<3:0> 0000

— — — — — 0000

— RPB1<3:0> 0000

— — — — — 0000

— RPB2<3:0> 0000

— — — — — 0000

— RPB3<3:0> 0000

— — — — — 0000

— RPB4<3:0> 0000

— — — — — 0000

— RPB5<3:0> 0000

— — — — — 0000

— RPB6<3:0> 0000

— — — — — 0000

— RPB7<3:0> 0000
TABLE 11-7: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP
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31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

FB00 RPA0R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB04 RPA1R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB08 RPA2R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB0C RPA3R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB10 RPA4R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB20 RPA8R(1)
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB24 RPA9R(1)
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB2C RPB0R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB30 RPB1R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB34 RPB2R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB38 RPB3R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB3C RPB4R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB40 RPB5R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB44 RPB6R(2)
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

FB48 RPB7R
31:16 — — — — — — — — — — —

15:0 — — — — — — — — — — —

Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: This register is only available on 44-pin devices.

2: This register is only available on PIC32MX1XX devices.
3: This register is only available on 36-pin and 44-pin devices.



PIC32MX1XX/2XX 28/36/44-PIN FAMILY
bit 3 T32: 32-Bit Timer Mode Select bit(2)

1 = Odd numbered and even numbered timers form a 32-bit timer
0 = Odd numbered and even numbered timers form a separate 16-bit timer

bit 2 Unimplemented: Read as ‘0’

bit 1 TCS: Timer Clock Source Select bit(3)

1 = External clock from TxCK pin
0 = Internal peripheral clock

bit 0 Unimplemented: Read as ‘0’

REGISTER 13-1: TXCON: TYPE B TIMER CONTROL REGISTER (CONTINUED)

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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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
REGISTER 17-1: SPIxCON: SPI CONTROL REGISTER 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

FRMEN FRMSYNC FRMPOL MSSEN FRMSYPW FRMCNT<2:0>

23:16
R/W-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0

MCLKSEL(2) — — — — — SPIFE ENHBUF(2)

15:8
R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

ON(1) — SIDL DISSDO MODE32 MODE16 SMP CKE(3)

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

SSEN CKP(4) MSTEN DISSDI STXISEL<1:0> SRXISEL<1:0>

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

bit 30 FRMSYNC: Frame Sync Pulse Direction Control on SSx pin bit (Framed SPI mode only)
1 = Frame sync pulse input (Slave mode)
0 = Frame sync pulse output (Master mode)

bit 29 FRMPOL: Frame Sync Polarity bit (Framed SPI mode only)
1 = Frame pulse is active-high
0 = Frame pulse is active-low

bit 28 MSSEN: Master Mode Slave Select Enable bit
1 = Slave select SPI support enabled. The SS pin is automatically driven during transmission in 

Master mode. Polarity is determined by the FRMPOL bit.
0 = Slave select SPI support is disabled.

bit 27 FRMSYPW: Frame Sync Pulse Width bit
1 = Frame sync pulse is one character wide
0 = Frame sync pulse is one clock wide

bit 26-24 FRMCNT<2:0>: Frame Sync Pulse Counter bits. Controls the number of data characters transmitted per
pulse. This bit is only valid in FRAMED_SYNC mode.
111 = Reserved; do not use
110 = Reserved; do not use
101 = Generate a frame sync pulse on every 32 data characters
100 = Generate a frame sync pulse on every 16 data characters
011 = Generate a frame sync pulse on every 8 data characters
010 = Generate a frame sync pulse on every 4 data characters
001 = Generate a frame sync pulse on every 2 data characters
000 = Generate a frame sync pulse on every data character

bit 23 MCLKSEL: Master Clock Enable bit(2)

1 = REFCLK is used by the Baud Rate Generator
0 = PBCLK is used by the Baud Rate Generator

bit 22-18 Unimplemented: Read as ‘0’

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

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

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

4: When AUDEN = 1, the SPI module functions as if the CKP bit is equal to ‘1’, regardless of the actual value 
of CKP.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
bit 5 MSTEN: Master Mode Enable bit
1 = Master mode
0 = Slave mode

bit 4 DISSDI: Disable SDI bit 
1 = SDI pin is not used by the SPI module (pin is controlled by PORT function)
0 = SDI pin is controlled by the SPI module

bit 3-2 STXISEL<1:0>: SPI Transmit Buffer Empty Interrupt Mode bits
11 = Interrupt is generated when the buffer is not full (has one or more empty elements)
10 = Interrupt is generated when the buffer is empty by one-half or more
01 = Interrupt is generated when the buffer is completely empty
00 = Interrupt is generated when the last transfer is shifted out of SPISR and transmit operations are 

complete

bit 1-0 SRXISEL<1:0>: SPI Receive Buffer Full Interrupt Mode bits
11 = Interrupt is generated when the buffer is full
10 = Interrupt is generated when the buffer is full by one-half or more
01 = Interrupt is generated when the buffer is not empty
00 = Interrupt is generated when the last word in the receive buffer is read (i.e., buffer is empty)

REGISTER 17-1: SPIxCON: SPI CONTROL REGISTER  (CONTINUED)

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

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

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

4: When AUDEN = 1, the SPI module functions as if the CKP bit is equal to ‘1’, regardless of the actual value 
of CKP.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
REGISTER 17-2: SPIxCON2: SPI CONTROL REGISTER 2 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

23:16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

15:8
R/W-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

SPISGNEXT — — FRMERREN SPIROVEN SPITUREN IGNROV IGNTUR

7:0
R/W-0 U-0 U-0 U-0 R/W-0 U-0 R/W-0 R/W-0

AUDEN(1) — — — AUDMONO(1,2) — AUDMOD<1:0>(1,2)

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 SPISGNEXT: Sign Extend Read Data from the RX FIFO bit

1 = Data from RX FIFO is sign extended
0 = Data from RX FIFO is not sign extended

bit 14-13 Unimplemented: Read as ‘0’

bit 12 FRMERREN: Enable Interrupt Events via FRMERR bit

1 = Frame Error overflow generates error events
0 = Frame Error does not generate error events

bit 11 SPIROVEN: Enable Interrupt Events via SPIROV bit

1 = Receive overflow generates error events
0 = Receive overflow does not generate error events

bit 10 SPITUREN: Enable Interrupt Events via SPITUR bit

1 = Transmit underrun generates error events
0 = Transmit underrun does not generate error events

bit 9 IGNROV: Ignore Receive Overflow bit (for Audio Data Transmissions)

1 = A ROV is not a critical error; during ROV data in the FIFO is not overwritten by receive data
0 = A ROV is a critical error that stops SPI operation

bit 8 IGNTUR: Ignore Transmit Underrun bit (for Audio Data Transmissions)

1 = A TUR is not a critical error and zeros are transmitted until the SPIxTXB is not empty
0 = A TUR is a critical error that stops SPI operation

bit 7 AUDEN: Enable Audio CODEC Support bit(1)

1 = Audio protocol enabled
0 = Audio protocol disabled

bit 6-5 Unimplemented: Read as ‘0’

bit 3 AUDMONO: Transmit Audio Data Format bit(1,2)

1 = Audio data is mono (Each data word is transmitted on both left and right channels)
0 = Audio data is stereo

bit 2 Unimplemented: Read as ‘0’

bit 1-0 AUDMOD<1:0>: Audio Protocol Mode bit(1,2)

11 = PCM/DSP mode
10 = Right-Justified mode
01 = Left-Justified mode
00 = I2S mode

Note 1: This bit can only be written when the ON bit = 0.

2: This bit is only valid for AUDEN = 1.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
REGISTER 27-5: CFGCON: CONFIGURATION CONTROL REGISTER

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

23:16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

15:8
U-0 U-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0

— — IOLOCK(1) PMDLOCK(1) — — — —

7:0
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)

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.

bit 12 PMDLOCK: Peripheral Module Disable bit(1)

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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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
TABLE 30-34: ADC MODULE SPECIFICATIONS

AC CHARACTERISTICS

Standard Operating Conditions (see Note 5): 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

Param. 
No.

Symbol Characteristics Min. Typical Max. Units Conditions

Device Supply

AD01 AVDD Module VDD Supply Greater of 
VDD – 0.3 

or 2.5

— Lesser of 
VDD + 0.3 or 

3.6

V —

AD02 AVSS Module VSS Supply VSS — AVDD V (Note 1)

Reference Inputs

AD05
AD05a

VREFH Reference Voltage High AVSS + 2.0
2.5

—
—

AVDD

3.6
V
V

(Note 1)
VREFH = AVDD (Note 3)

AD06 VREFL Reference Voltage Low AVSS — VREFH – 2.0 V (Note 1)

AD07 VREF Absolute Reference 
Voltage (VREFH – VREFL)

2.0 — AVDD V (Note 3)

AD08
AD08a

IREF Current Drain —
—

250
—

400
3

µA
µA

ADC operating
ADC off

Analog Input

AD12 VINH-VINL Full-Scale Input Span VREFL — VREFH V —

AD13 VINL Absolute VINL Input 
Voltage

AVSS – 0.3 — AVDD/2 V —

AD14 VIN Absolute Input Voltage AVSS – 0.3 — AVDD + 0.3 V —

AD15 — Leakage Current — ±0.001 ±0.610 µA VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3.3V
Source Impedance = 10 k

AD17 RIN Recommended 
Impedance of Analog 
Voltage Source

— — 5k  (Note 1)

ADC Accuracy – Measurements with External VREF+/VREF-

AD20c Nr Resolution 10 data bits bits —

AD21c INL Integral Non-linearity > -1 — < 1 LSb VINL = AVSS = VREFL = 0V, 
AVDD = VREFH = 3.3V

AD22c DNL Differential Non-linearity > -1 — < 1 LSb VINL = AVSS = VREFL = 0V, 
AVDD = VREFH = 3.3V 
(Note 2)

AD23c GERR Gain Error > -1 — < 1 LSb VINL = AVSS = VREFL = 0V, 
AVDD = VREFH = 3.3V

AD24c EOFF Offset Error > -1 — < 1 Lsb VINL = AVSS = 0V, 
AVDD = 3.3V

AD25c — Monotonicity — — — — Guaranteed

Note 1: These parameters are not characterized or tested in manufacturing.

2: With no missing codes.

3: These parameters are characterized, but not tested in manufacturing.

4: Characterized with a 1 kHz sine wave.

5: The ADC module is functional at VBORMIN < VDD < 2.5V, but with degraded performance. Unless otherwise 
stated, module functionality is tested, but not characterized.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
33.1 Package Marking Information (Continued)

XXXXXXXXXX

44-Lead QFN

XXXXXXXXXX
XXXXXXXXXX

YYWWNNN

32MX220F

Example

032D-E/ML
1130235

44-Lead TQFP

XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX

YYWWNNN

Example

32MX220F
032D-I/PT

1130235

3e

3e

Legend: XX...X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
WW Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
 Pb-free JEDEC designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (      )

can be found on the outer packaging for this package.

Note: If the full Microchip part number cannot be marked on one line, it is carried over to the next
line, thus limiting the number of available characters for customer-specific information.

3e

3e

36-Lead VTLA

XXXXXXXX
XXXXXXXX
YYWWNNN

Example

32MX220F
032CE/TL
1130235

3e

44-Lead VTLA Example

XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX

YYWWNNN

PIC32
MX120F0

1130235
3e32DI/TL
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
Note: For the most current package drawings, please see the Microchip Packaging Specification located at 
http://www.microchip.com/packaging
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
U1OTGSTAT (USB OTG Status).............................. 110
U1PWRC (USB Power Control)................................ 112
U1SOF (USB SOF Threshold).................................. 123
U1STAT (USB Status) .............................................. 118
U1TOK (USB Token) ................................................ 122
UxMODE (UARTx Mode).......................................... 183
UxSTA (UARTx Status and Control)......................... 185
WDTCON (Watchdog Timer Control) ....................... 155

Resets ................................................................................. 59
Revision History ................................................................ 329
RTCALRM (RTC ALARM Control) .................................... 203

S
Serial Peripheral Interface (SPI) ....................................... 165
Software Simulator (MPLAB SIM)..................................... 255
Special Features ............................................................... 239

T
Timer1 Module .................................................................. 143
Timer2/3, Timer4/5 Modules ............................................. 147
Timing Diagrams

10-Bit Analog-to-Digital Conversion 
(ASAM = 0, SSRC<2:0> = 000)........................ 293

10-Bit Analog-to-Digital Conversion (ASAM = 1, 
SSRC<2:0> = 111, SAMC<4:0> = 00001)........ 294

EJTAG ...................................................................... 300
External Clock........................................................... 269
I/O Characteristics .................................................... 272
I2Cx Bus Data (Master Mode) .................................. 283
I2Cx Bus Data (Slave Mode) .................................... 286
I2Cx Bus Start/Stop Bits (Master Mode) ................... 283
I2Cx Bus Start/Stop Bits (Slave Mode) ..................... 286
Input Capture (CAPx)................................................ 276
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