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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

Details

Product Status Obsolete

Core Processor MIPS32® M4K™

Core Size 32-Bit Single-Core

Speed 50MHz
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Peripherals Brown-out Detect/Reset, DMA, I²S, POR, PWM, WDT

Number of I/O 33
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Program Memory Type FLASH

EEPROM Size -

RAM Size 32K x 8

Voltage - Supply (Vcc/Vdd) 2.3V ~ 3.6V

Data Converters A/D 13x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 44-VFTLA Exposed Pad
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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.
DS60001168J-page 36  2011-2016 Microchip Technology Inc.
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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
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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
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20/4 19/3 18/2 17/1 16/0

— — — — — 0000

— NVMOP<3:0> 0000

0000

0000

0000

0000

0000

0000

0000

0000

ion 11.2 “CLR, SET and INV Registers” for more information.
5.1 Flash Controller Control Registers

TABLE 5-1: FLASH CONTROLLER REGISTER MAP
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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

F400 NVMCON(1) 31:16 — — — — — — — — — — —

15:0 WR WREN WRERR LVDERR LVDSTAT — — — — — —

F410 NVMKEY
31:16

NVMKEY<31:0>
15:0

F420 NVMADDR(1) 31:16
NVMADDR<31:0>

15:0

F430 NVMDATA
31:16

NVMDATA<31:0>
15:0

F440 NVMSRCADDR
31:16

NVMSRCADDR<31:0>
15:0

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

Note 1: This register has corresponding CLR, SET and INV registers at its virtual address, plus offsets of 0x4, 0x8 and 0xC, respectively. See Sect



PIC32MX1XX/2XX 28/36/44-PIN FAMILY
REGISTER 7-2: INTSTAT: INTERRUPT STATUS 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 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0

— — — — — SRIPL<2:0>(1)

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

— — VEC<5:0>(1)

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 31-11 Unimplemented: Read as ‘0’

bit 10-8 SRIPL<2:0>: Requested Priority Level bits(1)

111-000 = The priority level of the latest interrupt presented to the CPU

bit 7-6 Unimplemented: Read as ‘0’

bit 5-0 VEC<5:0>: Interrupt Vector bits(1)

11111-00000 = The interrupt vector that is presented to the CPU

Note 1: This value should only be used when the interrupt controller is configured for Single Vector mode.

REGISTER 7-3: IPTMR: INTERRUPT PROXIMITY TIMER 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

IPTMR<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

IPTMR<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

IPTMR<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

IPTMR<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 IPTMR<31:0>: Interrupt Proximity Timer Reload bits
Used by the Interrupt Proximity Timer as a reload value when the Interrupt Proximity timer is triggered by 
an interrupt event.
 2011-2016 Microchip Technology Inc. DS60001168J-page 69



PIC32MX1XX/2XX 28/36/44-PIN FAMILY
bit 9-8 IS01<1:0>: Interrupt Subpriority bits

11 = Interrupt subpriority is 3
10 = Interrupt subpriority is 2
01 = Interrupt subpriority is 1
00 = Interrupt subpriority is 0

bit 7-5 Unimplemented: Read as ‘0’

bit 4-2 IP00<2:0>: Interrupt Priority bits

111 = Interrupt priority is 7
•
•
•

010 = Interrupt priority is 2
001 = Interrupt priority is 1
000 = Interrupt is disabled

bit 1-0 IS00<1:0>: Interrupt Subpriority bits

11 = Interrupt subpriority is 3
10 = Interrupt subpriority is 2
01 = Interrupt subpriority is 1
00 = Interrupt subpriority is 0

REGISTER 7-6: IPCx: INTERRUPT PRIORITY CONTROL REGISTER (CONTINUED)

Note: This register represents a generic definition of the IPCx register. Refer to Table 7-1 for the exact bit
definitions.
DS60001168J-page 72  2011-2016 Microchip Technology Inc.



PIC32MX1XX/2XX 28/36/44-PIN FAMILY
FIGURE 8-1: OSCILLATOR DIAGRAM 

Timer1, RTCC

Clock Control Logic

Fail-Safe
Clock

Monitor

FSCM INT

FSCM Event

COSC<2:0>
NOSC<2:0>

OSWENFSCMEN<1:0>

PLL

Secondary Oscillator (SOSC)

SOSCEN and FSOSCEN

SOSCO

SOSCI

Primary Oscillator (POSC)

POSC (XT, HS, EC)

CPU and Select Peripherals

Peripherals

FRCDIV<2:0>

WDT, PWRT

8 MHz typical

FRC

31.25 kHz typical

FRC
Oscillator

LPRC
Oscillator

SOSC

LPRC

FRCDIV

TUN<5:0>

div 16

Postscaler

FPLLIDIV<2:0>

PBDIV<1:0>

FRC/16

Postscaler

COSC<2:0>

FIN
div x

div y

PLLODIV<2:0>

div x

32.768 kHz

PLLMULT<2:0>

PBCLK (TPB)

UFIN 4 MHz

PLL x24

USB Clock (48 MHz)

div 2

UPLLEN

UFRCEN
div x

UPLLIDIV<2:0>

UFIN

4 MHz FIN 5 MHz

C1(2)

C2(2)

XTAL

RS(1)

XT

Notes: 1. A series resistor, RS, may be required for AT strip cut crystals or eliminate clipping. Alternately, to increase oscillator circuit gain, 
add a parallel resistor, RP, with a value of 1 M

2. Refer to Section 6. “Oscillator Configuration” (DS60001112) in the “PIC32 Family Reference Manual” for help in determining the 
best oscillator components.

3. The PBCLK out is only available on the OSC2 pin in certain clock modes.
4. The USB PLL is only available on PIC32MX2XX devices.

OSC2(3)

OSC1

To Internal
Logic

USB PLL(4)

div 2

To ADC

SYSCLK

REFCLKI

REFCLKO

OE

To SPI

ROSEL<3:0>

POSC

FRC
LPRC
SOSC

PBCLK
SYSCLK

XTPLL, HSPLL,
ECPLL, FRCPLL

2 N M
512
----------+ 

 

RODIV<14:0>
(N)

ROTRIM<8:0>
(M)

RP(1)

System PLL

HS 3x 1x
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
REGISTER 8-2: OSCTUN: FRC TUNING 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 R-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

15:8
U-0 R-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

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

— — TUN<5:0>(1)

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 31-6 Unimplemented: Read as ‘0’

bit 5-0 TUN<5:0>: FRC Oscillator Tuning bits(1)

100000 = Center frequency -12.5%
100001 = 
•
•
•
111111 =
000000 = Center frequency. Oscillator runs at minimal frequency (8 MHz)
000001 =
•
•
•
011110 =
011111 = Center frequency +12.5%

Note 1: OSCTUN functionality has been provided to help customers compensate for temperature effects on the
FRC frequency over a wide range of temperatures. The tuning step size is an approximation, and is neither
characterized, nor tested.

Note: Writes to this register require an unlock sequence. Refer to Section 6. “Oscillator” (DS60001112) in the
“PIC32 Family Reference Manual” for details.
 2011-2016 Microchip Technology Inc. DS60001168J-page 79



PIC32MX1XX/2XX 28/36/44-PIN FAMILY
REGISTER 8-3: REFOCON: REFERENCE OSCILLATOR 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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— RODIV<14:8>(1,3)

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

RODIV<7:0>(1,3)

15:8
R/W-0 U-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0, HC R-0, HS, HC

ON — SIDL OE RSLP(2) — DIVSWEN ACTIVE

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

— — — — ROSEL<3:0>(1)

Legend: HC = Hardware Clearable HS = Hardware Settable

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 Unimplemented: Read as ‘0’

bit 30-16 RODIV<14:0> Reference Clock Divider bits(1,3)

The value selects the reference clock divider bits. See Figure 8-1 for information. 

bit 15 ON: Output Enable bit

1 = Reference Oscillator module is enabled
0 = Reference Oscillator module is disabled

bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Peripheral 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 OE: Reference Clock Output Enable bit 

1 = Reference clock is driven out on REFCLKO pin
0 = Reference clock is not driven out on REFCLKO pin

bit 11 RSLP: Reference Oscillator Module Run in Sleep bit(2)

1 = Reference Oscillator module output continues to run in Sleep
0 = Reference Oscillator module output is disabled in Sleep

bit 10 Unimplemented: Read as ‘0’

bit 9 DIVSWEN: Divider Switch Enable bit 

1 = Divider switch is in progress
0 = Divider switch is complete

bit 8 ACTIVE: Reference Clock Request Status bit 

1 = Reference clock request is active
0 = Reference clock request is not active

bit 7-4 Unimplemented: Read as ‘0’

Note 1: The ROSEL and RODIV bits should not be written while the ACTIVE bit is ‘1’, as undefined behavior may 
result.

2: This bit is ignored when the ROSEL<3:0> bits = 0000 or 0001.

3: While the ON bit is set to ‘1’, writes to these bits do not take effect until the DIVSWEN bit is also set to ’1’.
DS60001168J-page 80  2011-2016 Microchip Technology Inc.
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REGISTER 10-8: U1EIR: USB ERROR INTERRUPT STATUS 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 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

7:0

R/WC-0, HS R/WC-0, HS R/WC-0, HS R/WC-0, HS R/WC-0, HS R/WC-0, HS R/WC-0, HS R/WC-0, HS

BTSEF BMXEF DMAEF(1) BTOEF(2) DFN8EF CRC16EF
CRC5EF(4)

PIDEF
EOFEF(3,5)

Legend: WC = Write ‘1’ to clear HS = Hardware 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 31-8 Unimplemented: Read as ‘0’

bit 7 BTSEF: Bit Stuff Error Flag bit
1 = Packet rejected due to bit stuff error
0 = Packet accepted

bit 6 BMXEF: Bus Matrix Error Flag bit
1 = The base address, of the Buffer Descriptor Table, or the address of an individual buffer pointed to by a

Buffer Descriptor Table entry, is invalid. 
0 = No address error

bit 5 DMAEF: DMA Error Flag bit(1)

1 = USB DMA error condition detected
0 = No DMA error

bit 4 BTOEF: Bus Turnaround Time-Out Error Flag bit(2)

1 = Bus turnaround time-out has occurred
0 = No bus turnaround time-out

bit 3 DFN8EF: Data Field Size Error Flag bit
1 = Data field received is not an integral number of bytes
0 = Data field received is an integral number of bytes

bit 2 CRC16EF: CRC16 Failure Flag bit
1 = Data packet rejected due to CRC16 error
0 = Data packet accepted

Note 1: This type of error occurs when the module’s request for the DMA bus is not granted in time to service the 
module’s demand for memory, resulting in an overflow or underflow condition, and/or the allocated buffer 
size is not sufficient to store the received data packet causing it to be truncated.

2: This type of error occurs when more than 16-bit-times of Idle from the previous End-of-Packet (EOP) 
has elapsed.

3: This type of error occurs when the module is transmitting or receiving data and the SOF counter has 
reached zero.

4: Device mode.

5: Host mode.
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REGISTER 10-18: U1BDTP2: USB BUFFER DESCRIPTOR TABLE PAGE 2 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 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

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

BDTPTRH<23:16>

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 31-8 Unimplemented: Read as ‘0’

bit 7-0 BDTPTRH<23:16>: Buffer Descriptor Table Base Address bits

This 8-bit value provides address bits 23 through 16 of the Buffer Descriptor Table base address, which
defines the starting location of the Buffer Descriptor Table in system memory. 

The 32-bit Buffer Descriptor Table base address is 512-byte aligned.

REGISTER 10-19: U1BDTP3: USB BUFFER DESCRIPTOR TABLE PAGE 3 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 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

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

BDTPTRU<31:24>

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 31-8 Unimplemented: Read as ‘0’

bit 7-0 BDTPTRU<31:24>: Buffer Descriptor Table Base Address bits

This 8-bit value provides address bits 31 through 24 of the Buffer Descriptor Table base address, defines the
starting location of the Buffer Descriptor Table in system memory. 

The 32-bit Buffer Descriptor Table base address is 512-byte aligned. 
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REGISTER 15-1: ICXCON: INPUT CAPTURE ‘x’ 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
R/W-0 U-0 R/W-0 U-0 U-0 U-0 R/W-0 R/W-0

ON(1) — 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 Unimplemented: Read as ‘0’

bit 15 ON: Input Capture Module Enable bit(1)

1 = Module is enabled
0 = Disable and reset module, disable clocks, disable interrupt generation and allow SFR modifications

bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Stop in Idle Control bit

1 = Halt in Idle mode
0 = Continue to operate in Idle mode

bit 12-10 Unimplemented: Read as ‘0’

bit 9 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

bit 8 C32: 32-bit Capture Select bit

1 = 32-bit timer resource capture
0 = 16-bit timer resource capture

bit 7 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 

bit 6-5 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

bit 4 ICOV: Input Capture Overflow Status Flag bit (read-only)

1 = Input capture overflow has occurred
0 = No input capture overflow has occurred

bit 3 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

Note 1: 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.
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REGISTER 18-2: I2CXSTAT: I2C STATUS 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
R-0, HSC R-0, HSC U-0 U-0 U-0 R/C-0, HS R-0, HSC R-0, HSC

ACKSTAT TRSTAT — — — BCL GCSTAT ADD10

7:0
R/C-0, HS R/C-0, HS R-0, HSC R/C-0, HSC R/C-0, HSC R-0, HSC R-0, HSC R-0, HSC

IWCOL I2COV D_A P S R_W RBF TBF

Legend: HS = Set in hardware HSC = Hardware set/cleared

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared C = Clearable bit

bit 31-16 Unimplemented: Read as ‘0’

bit 15 ACKSTAT: Acknowledge Status bit (when operating as I2C master, applicable to master transmit operation)

1 = Acknowledge was not received from slave
0 = Acknowledge was received from slave
Hardware set or clear at end of slave Acknowledge.

bit 14 TRSTAT: Transmit Status bit (when operating as I2C master, applicable to master transmit operation)

1 = Master transmit is in progress (8 bits + ACK)
0 = Master transmit is not in progress
Hardware set at beginning of master transmission. Hardware clear at end of slave Acknowledge.

bit 13-11 Unimplemented: Read as ‘0’

bit 10 BCL: Master Bus Collision Detect bit

1 = A bus collision has been detected during a master operation
0 = No collision
Hardware set at detection of bus collision. This condition can only be cleared by disabling (ON bit = 0) and
re-enabling (ON bit = 1) the module.

bit 9 GCSTAT: General Call Status bit

1 = General call address was received
0 = General call address was not received
Hardware set when address matches general call address. Hardware clear at Stop detection.

bit 8 ADD10: 10-bit Address Status bit

1 = 10-bit address was matched
0 = 10-bit address was not matched
Hardware set at match of 2nd byte of matched 10-bit address. Hardware clear at Stop detection.

bit 7 IWCOL: Write Collision Detect bit

1 = An attempt to write the I2CxTRN register failed because the I2C module is busy 
0 = No collision
Hardware set at occurrence of write to I2CxTRN while busy (cleared by software).

bit 6 I2COV: Receive Overflow Flag bit

1 = A byte was received while the I2CxRCV register is still holding the previous byte
0 = No overflow
Hardware set at attempt to transfer I2CxRSR to I2CxRCV (cleared by software).

bit 5 D_A: Data/Address bit (when operating as I2C slave)

1 = Indicates that the last byte received was data
0 = Indicates that the last byte received was device address
Hardware clear at device address match. Hardware set by reception of slave byte.
DS60001168J-page 178  2011-2016 Microchip Technology Inc.



PIC32MX1XX/2XX 28/36/44-PIN FAMILY
bit 4 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

bit 3 Unimplemented: Read as ‘0’

bit 2 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

bit 1 SAMP: ADC Sample Enable bit(2)

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.

bit 0 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. 

REGISTER 22-1: AD1CON1: ADC CONTROL REGISTER 1 (CONTINUED)

Note 1: 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.

2: 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.

3: 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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23.0 COMPARATOR

The Analog Comparator module contains three
comparators that can be configured in a variety of
ways. 

Following are some of the key features of this module:

• Selectable inputs available include:
- Analog inputs multiplexed with I/O pins
- On-chip internal absolute voltage reference 

(IVREF)
- Comparator voltage reference (CVREF)

• Outputs can be Inverted

• Selectable interrupt generation

A block diagram of the comparator module is provided
in Figure 23-1.

FIGURE 23-1: COMPARATOR BLOCK DIAGRAM

Note: This data sheet summarizes the features
of the PIC32MX1XX/2XX 28/36/44-pin
Family of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 19.
“Comparator” (DS60001110), which is
available from the Documentation >
Reference Manual section of the
Microchip PIC32 web site
(www.microchip.com/pic32).

C3IND

C3INA

C3OUTCMP3

COE

CREF

CCH<1:0>

CPOL

C3INC

C3INB

CVREF(1)

IVREF(2)

C2IND

C2INA

C2OUTCMP2

COE

CREF

CCH<1:0>

CPOL

C2INC

C2INB

C1IND

C1INA

C1OUTCMP1

COE

CREF

CCH<1:0>

CPOL

C1INC

C1INB

CMSTAT<C1OUT>
CM1CON<COUT>

CMSTAT<C2OUT>
CM2CON<COUT>

CMSTAT<C3OUT>
CM3CON<COUT>

To CTMU module
(Pulse Generator)

Note 1: Internally connected. See Section 24.0 “Comparator Voltage Reference
(CVREF)” for more information.

2: Internal precision voltage reference (1.2V).
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TABLE 30-14: COMPARATOR VOLTAGE REFERENCE SPECIFICATIONS

DC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial 

-40°C  TA  +105°C for V-temp

Param.
No.

Symbol Characteristics Min. Typ. Max. Units Comments

D312 TSET Internal 4-bit DAC 
Comparator Reference 
Settling time

— — 10 µs See Note 1

D313 DACREFH CVREF Input Voltage 
Reference Range

AVSS — AVDD V CVRSRC with CVRSS = 0

VREF- — VREF+ V CVRSRC with CVRSS = 1

D314 DVREF CVREF Programmable 
Output Range

0 — 0.625 x 
DACREFH

V 0 to 0.625 DACREFH with 
DACREFH/24 step size

0.25 x 
DACREFH

— 0.719 x 
DACREFH

V 0.25 x DACREFH to 0.719 
DACREFH with 
DACREFH/32 step size

D315 DACRES Resolution — — DACREFH/24 — CVRCON<CVRR> = 1

— — DACREFH/32 — CVRCON<CVRR> = 0

D316 DACACC Absolute Accuracy(2) — — 1/4 LSB DACREFH/24, 
CVRCON<CVRR> = 1

— — 1/2 LSB DACREFH/32, 
CVRCON<CVRR> = 0

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

2: These parameters are characterized but not tested.

TABLE 30-15: INTERNAL VOLTAGE REGULATOR SPECIFICATIONS

DC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial 

-40°C  TA  +105°C for V-temp

Param.
No.

Symbol Characteristics Min. Typical Max. Units Comments

D321 CEFC External Filter Capacitor Value 8 10 — F Capacitor must be low series 
resistance (1 ohm). Typical 
voltage on the VCAP pin is 
1.8V.
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Note: For the most current package drawings, please see the Microchip Packaging Specification located at 
http://www.microchip.com/packaging
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following
information:

• Product Support – Data sheets and errata, 
application notes and sample programs, design 
resources, user’s guides and hardware support 
documents, latest software releases and archived 
software

• General Technical Support – Frequently Asked 
Questions (FAQ), technical support requests, 
online discussion groups, Microchip consultant 
program member listing

• Business of Microchip – Product selector and 
ordering guides, latest Microchip press releases, 
listing of seminars and events, listings of 
Microchip sales offices, distributors and factory 
representatives

CUSTOMER CHANGE NOTIFICATION 
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com. Under “Support”, click on
“Customer Change Notification” and follow the
registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

• Distributor or Representative

• Local Sales Office

• Field Application Engineer (FAE)

• Technical Support

Customers should contact their distributor,
representative or Field Application Engineer (FAE) for
support. Local sales offices are also available to help
customers. A listing of sales offices and locations is
included in the back of this document.

Technical support is available through the web site
at: http://microchip.com/support

http://www.microchip.com
http://www.microchip.com
http://www.microchip.com
http://www.microchip.com
http://www.microchip.com
http://www.microchip.com


Note the following details of the code protection feature on Microchip devices:

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

• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

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

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

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights unless otherwise stated.
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headquarters, design and wafer fabrication facilities in Chandler and 
Tempe, Arizona; Gresham, Oregon and design centers in California 
and India. The Company’s quality system processes and procedures 
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