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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
DS60001168J-page 6  2011-2016 Microchip Technology Inc.



PIC32MX1XX/2XX 28/36/44-PIN FAMILY
TABLE 14: PIN NAMES FOR 44-PIN USB DEVICES

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/PMA0/RC7 25 AN6/RPC0/RC0

4 RPC8/PMA5/RC8 26 AN7/RPC1/RC1

5 RPC9/CTED7/PMA6/RC9 27 AN8/RPC2/PMA2/RC2

6 VSS 28 VDD

7 VCAP 29 VSS

8 PGED2/RPB10/D+/CTED11/RB10 30 OSC1/CLKI/RPA2/RA2

9 PGEC2/RPB11/D-/RB11 31 OSC2/CLKO/RPA3/RA3

10 VUSB3V3 32 TDO/RPA8/PMA8/RA8

11 AN11/RPB13/CTPLS/PMRD/RB13 33 SOSCI/RPB4/RB4

12 PGED4(4)/TMS/PMA10/RA10 34 SOSCO/RPA4/T1CK/CTED9/RA4

13 PGEC4(4)/TCK/CTED8/PMA7/RA7 35 TDI/RPA9/PMA9/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 VDD

19 PGED3/VREF+/CVREF+/AN0/C3INC/RPA0/CTED1/PMD7/RA0 41 RPB5/USBID/RB5

20 PGEC3/VREF-/CVREF-/AN1/RPA1/CTED2/PMD6/RA1 42 VBUS

21 PGED1/AN2/C1IND/C2INB/C3IND/RPB0/PMD0/RB0 43 RPB7/CTED3/PMD5/INT0/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.

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: This pin function is not available on PIC32MX210F016D and PIC32MX220F032D devices.
5: Shaded pins are 5V tolerant.

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

PIC32MX210F016D
PIC32MX220F032D
PIC32MX230F064D
PIC32MX230F256D
PIC32MX250F128D
PIC32MX270F256D

144
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
4.0 MEMORY ORGANIZATION

PIC32MX1XX/2XX 28/36/44-pin Family microcontrol-
lers provide 4 GB unified virtual memory address
space. All memory regions, including program, data
memory, Special Function Registers (SFRs), and Con-
figuration registers, reside in this address space at their
respective unique addresses. The program and data
memories can be optionally partitioned into user and
kernel memories. In addition, the data memory can be
made executable, allowing PIC32MX1XX/2XX
28/36/44-pin Family devices to execute from data
memory.

Key features include:

• 32-bit native data width

• Separate User (KUSEG) and Kernel 
(KSEG0/KSEG1) mode address space

• Flexible program Flash memory partitioning

• Flexible data RAM partitioning for data and 
program space

• Separate boot Flash memory for protected code

• Robust bus exception handling to intercept 
runaway code

• Simple memory mapping with Fixed Mapping 
Translation (FMT) unit

• Cacheable (KSEG0) and non-cacheable (KSEG1) 
address regions

4.1 PIC32MX1XX/2XX 28/36/44-pin 
Family Memory Layout

PIC32MX1XX/2XX 28/36/44-pin Family microcontrol-
lers implement two address schemes: virtual and phys-
ical. All hardware resources, such as program memory,
data memory and peripherals, are located at their
respective physical addresses. Virtual addresses are
exclusively used by the CPU to fetch and execute
instructions as well as access peripherals. Physical
addresses are used by bus master peripherals, such as
DMA and the Flash controller, that access memory
independently of the CPU.

The memory maps for the PIC32MX1XX/2XX
28/36/44-pin Family devices are illustrated in
Figure 4-1 through Figure 4-6.

Table 4-1 provides SFR memory map details. 

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.For
detailed information, refer to Section 3.
“Memory Organization” (DS60001115),
which is available from the
Documentation > Reference Manual
section of the Microchip PIC32 web site
(www.microchip.com/pic32).
 2011-2016 Microchip Technology Inc. DS60001168J-page 37
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
bit 3-0 ROSEL<3:0>: Reference Clock Source Select bits(1)

1111 = Reserved; do not use

•

•

•

1001 = Reserved; do not use
1000 = REFCLKI
0111 = System PLL output 
0110 = USB PLL output
0101 = SOSC

0100 = LPRC
0011 = FRC
0010 = POSC

0001 = PBCLK
0000 = SYSCLK

REGISTER 8-3: REFOCON: REFERENCE OSCILLATOR CONTROL REGISTER

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’.
 2011-2016 Microchip Technology Inc. DS60001168J-page 81



PIC32MX1XX/2XX 28/36/44-PIN FAMILY
bit 4 CHDHIF: Channel Destination Half Full Interrupt Flag bit

1 = Channel Destination Pointer has reached midpoint of destination (CHDPTR = CHDSIZ/2) 
0 = No interrupt is pending 

bit 3 CHBCIF: Channel Block Transfer Complete Interrupt Flag bit

1 = A block transfer has been completed (the larger of CHSSIZ/CHDSIZ bytes has been transferred), or a
pattern match event occurs 

0 = No interrupt is pending 

bit 2 CHCCIF: Channel Cell Transfer Complete Interrupt Flag bit

1 = A cell transfer has been completed (CHCSIZ bytes have been transferred) 
0 = No interrupt is pending 

bit 1 CHTAIF: Channel Transfer Abort Interrupt Flag bit

1 = An interrupt matching CHAIRQ has been detected and the DMA transfer has been aborted 
0 = No interrupt is pending

bit 0 CHERIF: Channel Address Error Interrupt Flag bit

1 = A channel address error has been detected (either the source or the destination address is invalid)
0 = No interrupt is pending 

REGISTER 9-9: DCHxINT: DMA CHANNEL ‘x’ INTERRUPT CONTROL REGISTER  (CONTINUED)
DS60001168J-page 96  2011-2016 Microchip Technology Inc.



PIC32MX1XX/2XX 28/36/44-PIN FAMILY
REGISTER 9-10: DCHxSSA: DMA CHANNEL ‘x’ SOURCE START 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

CHSSA<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

CHSSA<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

CHSSA<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

CHSSA<7:0>

Legend:

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

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 CHSSA<31:0> Channel Source Start Address bits

Channel source start address.

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

REGISTER 9-11: DCHxDSA: DMA CHANNEL ‘x’ DESTINATION START ADDRESS REGISTER

Bit 
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

CHDSA<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

CHDSA<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

CHDSA<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

CHDSA<7:0>

Legend:

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

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 CHDSA<31:0>: Channel Destination Start Address bits

Channel destination start address.

Note: This must be the physical address of the destination.
 2011-2016 Microchip Technology Inc. DS60001168J-page 97
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— — — — 0000

RML<7:0> 0000

— — — — 0000

— FRMH<2:0> 0000

— — — — 0000

EP<3:0> 0000

— — — — 0000

NT<7:0> 0000

— — — — 0000

PTRH<7:0> 0000

— — — — 0000

PTRU<7:0> 0000

— — — — 0000

IDL — — — UASUSPND 0001

— — — — 0000

DIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

DIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

DIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

DIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

DIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

DIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

DIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

DIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

DIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

A
ll 

R
e
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ts

4 19/3 18/2 17/1 16/0

al address, plus an offset of 0x4, 0x8, and 0xC respectively. 
5280 U1FRML(3) 31:16 — — — — — — — — — — — —

15:0 — — — — — — — — F

5290 U1FRMH(3) 31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

52A0 U1TOK
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — PID<3:0>

52B0 U1SOF
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — C

52C0 U1BDTP2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — BDT

52D0 U1BDTP3
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — BDT

52E0 U1CNFG1
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — UTEYE UOEMON — USBS

5300 U1EP0
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — LSPD RETRYDIS — EPCON

5310 U1EP1
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCON

5320 U1EP2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCON

5330 U1EP3
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCON

5340 U1EP4
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCON

5350 U1EP5
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCON

5360 U1EP6
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCON

5370 U1EP7
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCON

5380 U1EP8
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCON

TABLE 10-1: USB REGISTER MAP (CONTINUED)
V
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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/

Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: With the exception of those noted, all registers in this table (except as noted) have corresponding CLR, SET and INV registers at their virtu

See Section 11.2 “CLR, SET and INV Registers” for more information.
2: This register does not have associated SET and INV registers.
3: This register does not have associated CLR, SET and INV registers.
4: Reset value for this bit is undefined.
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— — — — 0000

— — ANSA1 ANSA0 0003

— — — — 0000

TRISA3 TRISA2 TRISA1 TRISA0 079F

0000

RA3 RA2 RA1 RA0 xxxx

— — — — 0000

LATA3 LATA2 LATA1 LATA0 xxxx

— — — — 0000

ODCA3 ODCA2 ODCA1 ODCA0 0000

— — — — 0000

CNPUA3 CNPUA2 CNPUA1 CNPUA0 0000

— — — — 0000

CNPDA3 CNPDA2 CNPDA1 CNPDA0 0000

— — — — 0000

— — — — 0000

— — — — 0000

CNIEA3 CNIEA2 CNIEA1 CNIEA0 0000

— — — — 0000

4 CNSTATA3 CNSTATA2 CNSTATA1 CNSTATA0 0000

L

N y. See Section 11.2 “CLR, SET and INV Registers” for 
1.4 Ports Control Registers 

ABLE 11-3: PORTA 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

6000 ANSELA
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

6010 TRISA
31:16 — — — — — — — — — — — —

15:0 — — — — — TRISA10(2) TRISA9(2) TRISA8(2) TRISA7(2) — — TRISA4

6020 PORTA
31:16 — — — — — — — — — — —

15:0 — — — — — RA10(2) RA9(2) RA8(2) RA7(2) — — RA4

6030 LATA
31:16 — — — — — — — — — — — —

15:0 — — — — — LATA10(2) LATA9(2) LATA8(2) LATA7(2) — — LATA4

6040 ODCA
31:16 — — — — — — — — — — — —

15:0 — — — — — ODCA10(2) ODCA9(2) ODCA8(2) ODCA7(2) — — ODCA4

6050 CNPUA
31:16 — — — — — — — — — — — —

15:0 — — — — — CNPUA10(2) CNPUA9(2) CNPUA8(2) CNPUA7(2) — — CNPUA4

6060 CNPDA
31:16 — — — — — — — — — — — —

15:0 — — — — — CNPDA10(2) CNPDA9(2) CNPDA8(2) CNPDA7(2) — — CNPDA4

6070 CNCONA
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — — —

6080 CNENA
31:16 — — — — — — — — — — — —

15:0 — — — — — CNIEA10(2) CNIEA9(2) CNIEA8(2) CNIEA7(2) — — CNIEA4

6090 CNSTATA
31:16 — — — — — — — — — — — —

15:0 — — — — — CNSTATA10(2) CNSTATA9(2) CNSTATA8(2) CNSTATA7(2) — — CNSTATA

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: This bit is only available on 44-pin devices.



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

 

REGISTER 14-1: WDTCON: WATCHDOG TIMER 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 U-0 U-0 U-0 U-0 U-0 U-0

ON(1,2) — — — — — — —

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

— SWDTPS<4:0> WDTWINEN WDTCLR

Legend: y = Values 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’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’

bit 15 ON: Watchdog Timer Enable bit(1,2)

1 = Enables the WDT if it is not enabled by the device configuration
0 = Disable the WDT if it was enabled in software

bit 14-7 Unimplemented: Read as ‘0’

bit 6-2 SWDTPS<4:0>: Shadow Copy of Watchdog Timer Postscaler Value from Device Configuration bits

On reset, these bits are set to the values of the WDTPS <4:0> of Configuration bits.

bit 1 WDTWINEN: Watchdog Timer Window Enable bit

1 = Enable windowed Watchdog Timer
0 = Disable windowed Watchdog Timer

bit 0 WDTCLR: Watchdog Timer Reset bit
1 = Writing a ‘1’ will clear the WDT
0 = Software cannot force this bit to a ‘0’

Note 1: A read of this bit results in a ‘1’ if the Watchdog Timer is enabled by the device configuration or software.

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

— — — — — 0000

— CS1P — WRSP RDSP 0000

— — — — — 0000

WAITM<3:0> WAITE<1:0> 0000

— — — — — 0000

0000

0000

0000

0000

0000

— — — — — 0000

0000

— — — — — 0000

— OB3E OB2E OB1E OB0E 008F

ctively. See Section 11.2 “CLR, SET and INV Registers” for 
20.1 PMP Control Registers

TABLE 20-1: PARALLEL MASTER PORT REGISTER MAP
V

ir
tu

a
l A

d
d

re
s

s
(B

F
8

0_
#)

R
eg

is
te

r
N

am
e(1

)

B
it

 R
a

n
g

e

Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

7000 PMCON
31:16 — — — — — — — — — — —

15:0 ON — SIDL ADRMUX<1:0> PMPTTL PTWREN PTRDEN CSF<1:0> ALP

7010 PMMODE
31:16 — — — — — — — — — — —

15:0 BUSY IRQM<1:0> INCM<1:0> — MODE<1:0> WAITB<1:0>

7020 PMADDR

31:16 — — — — — — — — — — —

15:0 —
CS1

— — — ADDR<10:0>
ADDR14

7030 PMDOUT
31:16

DATAOUT<31:0>
15:0

7040 PMDIN
31:16

DATAIN<31:0>
15:0

7050 PMAEN
31:16 — — — — — — — — — — —

15:0 — PTEN14 — — — PTEN<10:0>

7060 PMSTAT
31:16 — — — — — — — — — — —

15:0 IBF IBOV — — IB3F IB2F IB1F IB0F OBE OBUF —

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, respe
more information.
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REGISTER 20-4: PMAEN: PARALLEL PORT PIN ENABLE 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 R/W-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0

— PTEN14 — — — PTEN<10:8>

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

PTEN<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 31-15 Unimplemented: Read as ‘0’

bit 15-14 PTEN14: PMCS1 Address Port Enable bits

1 = PMA14 functions as either PMA14 or PMCS1(1)

0 = PMA14 functions as port I/O

bit 13-11 Unimplemented: Read as ‘0’

bit 10-2 PTEN<10:2>: PMP Address Port Enable bits

1 = PMA<10:2> function as PMP address lines
0 = PMA<10:2> function as port I/O

bit 1-0 PTEN<1:0>: PMALH/PMALL Address Port Enable bits

1 = PMA1 and PMA0 function as either PMA<1:0> or PMALH and PMALL(2)

0 = PMA1 and PMA0 pads functions as port I/O

Note 1: The use of this pin as PMA14 or CS1 is selected by the CSF<1:0> bits in the PMCON register.

2: The use of these pins as PMA1/PMA0 or PMALH/PMALL depends on the Address/Data Multiplex mode
selected by bits ADRMUX<1:0> in the PMCON register.
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FIGURE 22-2: ADC CONVERSION CLOCK PERIOD BLOCK DIAGRAM

1

0

Div 2

TPB(2)

ADC Conversion
Clock Multiplier

2, 4,..., 512

ADRC

TAD

8

ADCS<7:0>

FRC(1)

Note 1: See Section 30.0 “Electrical Characteristics” for the exact FRC clock value.

2: Refer to Figure 8-1 in Section 8.0 “Oscillator Configuration” for more information.
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REGISTER 27-1: DEVCFG0: DEVICE CONFIGURATION WORD 0

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-0 r-1 r-1 R/P r-1 r-1 r-1 R/P

— — — CP — — — BWP

23:16
r-1 r-1 r-1 r-1 r-1 R/P R/P R/P

— — — — — PWP<8:6>(3)

15:8
R/P R/P R/P R/P R/P R/P r-1 r-1

PWP<5:0> — —

7:0
r-1 r-1 r-1 R/P R/P R/P R/P R/P

— — — ICESEL<1:0>(2) JTAGEN(1) DEBUG<1:0>

Legend: r = Reserved bit P = Programmable 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 Reserved: Write ‘0’

bit 30-29 Reserved: Write ‘1’

bit 28 CP: Code-Protect bit
Prevents boot and program Flash memory from being read or modified by an external programming device.
1 = Protection is disabled
0 = Protection is enabled 

bit 27-25 Reserved: Write ‘1’

bit 24 BWP: Boot Flash Write-Protect bit
Prevents boot Flash memory from being modified during code execution.
1 = Boot Flash is writable
0 = Boot Flash is not writable

bit 23-19 Reserved: Write ‘1’

Note 1: This bit sets the value for the JTAGEN bit in the CFGCON register.

2: The PGEC4/PGED4 pin pair is not available on all devices. Refer to the “Pin Diagrams” section for 
availability.

3: The PWP<8:7> bits are only available on devices with 256 KB Flash.
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NOTES:
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
APPENDIX A: REVISION HISTORY

Revision A (May 2011)

This is the initial released version of this document.

Revision B (October 2011)

The following two global changes are included in this
revision:

• All packaging references to VLAP have been 
changed to VTLA throughout the document

• All references to VCORE have been removed

• All occurrences of the ASCL1, ASCL2, ASDA1, and 
ASDA2 pins have been removed

• V-temp temperature range (-40ºC to +105ºC) was 
added to all electrical specification tables

This revision includes the addition of the following
devices:

Text and formatting changes were incorporated
throughout the document.

All other major changes are referenced by their
respective section in Table A-1.

• PIC32MX130F064B • PIC32MX230F064B

• PIC32MX130F064C • PIC32MX230F064C

• PIC32MX130F064D • PIC32MX230F064D

• PIC32MX150F128B • PIC32MX250F128B

• PIC32MX150F128C • PIC32MX250F128C

• PIC32MX150F128D • PIC32MX250F128D

TABLE A-1: MAJOR SECTION UPDATES

Section Update Description

“32-bit Microcontrollers (up to 128 KB 
Flash and 32 KB SRAM) with Audio 
and Graphics Interfaces, USB, and 
Advanced Analog”

Split the existing Features table into two: PIC32MX1XX General Purpose 
Family Features (Table 1) and PIC32MX2XX USB Family Features (Table 2).

Added the SPDIP package reference (see Table 1, Table 2, and “Pin 
Diagrams”).

Added the new devices to the applicable pin diagrams.

Changed PGED2 to PGED1 on pin 35 of the 36-pin VTLA diagram for 
PIC32MX220F032C, PIC32MX220F016C, PIC32MX230F064C, and 
PIC32MX250F128C devices.

1.0 “Device Overview” Added the SPDIP package reference and updated the pin number for AN12 
for 44-pin QFN devices in the Pinout I/O Descriptions (see Table 1-1).

Added the PGEC4/PGED4 pin pair and updated the C1INA-C1IND and 
C2INA-C2IND pin numbers for 28-pin SSOP/SPDIP/SOIC devices in the 
Pinout I/O Descriptions (see Table 1-1).

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

Updated the Recommended Minimum Connection diagram (see Figure 2-1).
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
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.
DS60001168J-page 336  2011-2016 Microchip Technology Inc.



PIC32MX1XX/2XX 28/36/44-PIN FAMILY
(64 KB RAM, 256 KB Flash) ............................... 42
Memory Organization.......................................................... 37
Microchip Internet Web Site .............................................. 341
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Output Compare................................................................ 161

P
Packaging ......................................................................... 311

Details ....................................................................... 313
Marking ..................................................................... 311
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Power-on Reset (POR)

and On-Chip Voltage Regulator ................................ 250
Power-Saving Features..................................................... 233

CPU Halted Methods ................................................ 233
Operation .................................................................. 233
with CPU Running..................................................... 233

R
Real-Time Clock and Calendar (RTCC)............................ 199
Register Maps ............................................................... 45–??
Registers

[pin name]R (Peripheral Pin Select Input)................. 141
AD1CHS (ADC Input Select) .................................... 217
AD1CON1 (ADC Control 1) ...................................... 213
AD1CON2 (ADC Control 2) ...................................... 215
AD1CON3 (ADC Control 3) ...................................... 216
AD1CSSL (ADC Input Scan Select) ......................... 218
ALRMDATE (Alarm Date Value) ............................... 208
ALRMTIME (Alarm Time Value) ............................... 207
BMXBOOTSZ (Boot Flash (IFM) Size ........................ 51
BMXCON (Bus Matrix Configuration) ......................... 46
BMXDKPBA (Data RAM Kernel Program 

Base Address) .................................................... 47
BMXDRMSZ (Data RAM Size Register) ..................... 50
BMXDUDBA (Data RAM User Data Base Address) ... 48
BMXDUPBA (Data RAM User Program 

Base Address) .................................................... 49
BMXPFMSZ (Program Flash (PFM) Size) .................. 51
BMXPUPBA (Program Flash (PFM) User Program 

Base Address) .................................................... 50
CFGCON (Configuration Control) ............................. 248
CM1CON (Comparator 1 Control) ............................ 221
CMSTAT (Comparator Status Register) ................... 222
CNCONx (Change Notice Control for PORTx) ......... 142
CTMUCON (CTMU Control) ..................................... 229
CVRCON (Comparator Voltage Reference Control). 225
DCHxCON (DMA Channel ’x’ Control)........................ 93
DCHxCPTR (DMA Channel ’x’ Cell Pointer) ............. 100
DCHxCSIZ (DMA Channel ’x’ Cell-Size)................... 100
DCHxDAT (DMA Channel ’x’ Pattern Data) .............. 101
DCHxDPTR (Channel ’x’ Destination Pointer) ............ 99
DCHxDSA (DMA Channel ’x’ Destination 

Start Address) ..................................................... 97
DCHxDSIZ (DMA Channel ’x’ Destination Size) ......... 98
DCHxECON (DMA Channel ’x’ Event Control) ........... 94
DCHxINT (DMA Channel ’x’ Interrupt Control)............ 95

DCHxSPTR (DMA Channel ’x’ Source Pointer).......... 99
DCHxSSA (DMA Channel ’x’ Source Start Address).. 97
DCHxSSIZ (DMA Channel ’x’ Source Size)................ 98
DCRCCON (DMA CRC Control)................................. 90
DCRCDATA (DMA CRC Data) ................................... 92
DCRCXOR (DMA CRCXOR Enable) ......................... 92
DEVCFG0 (Device Configuration Word 0) ............... 241
DEVCFG1 (Device Configuration Word 1) ............... 243
DEVCFG2 (Device Configuration Word 2) ............... 245
DEVCFG3 (Device Configuration Word 3) ............... 247
DEVID (Device and Revision ID).............................. 249
DMAADDR (DMA Address) ........................................ 89
DMACON (DMA Controller Control) ........................... 88
DMASTAT (DMA Status) ............................................ 89
I2CxCON (I2C Control)............................................. 176
I2CxSTAT (I2C Status) ............................................. 178
ICxCON (Input Capture ’x’ Control) .......................... 159
IECx (Interrupt Enable Control) .................................. 70
IFSx (Interrupt Flag Status) ........................................ 70
INTCON (Interrupt Control)......................................... 68
INTSTAT (Interrupt Status)......................................... 69
IPCx (Interrupt Priority Control) .................................. 71
IPTMR (Interrupt Proximity Timer).............................. 69
NVMADDR (Flash Address) ....................................... 56
NVMCON (Programming Control) .............................. 55
NVMDATA (Flash Program Data)............................... 57
NVMKEY (Programming Unlock)................................ 56
NVMSRCADDR (Source Data Address) .................... 57
OCxCON (Output Compare ’x’ Control).................... 163
OSCCON (Oscillator Control) ..................................... 76
OSCTUN (FRC Tuning).............................................. 79
PMADDR (Parallel Port Address) ............................. 195
PMAEN (Parallel Port Pin Enable)............................ 196
PMCON (Parallel Port Control)................................. 191
PMMODE (Parallel Port Mode)................................. 193
PMSTAT (Parallel Port Status (Slave Modes Only).. 197
REFOCON (Reference Oscillator Control) ................. 80
REFOTRIM (Reference Oscillator Trim)..................... 82
RPnR (Peripheral Pin Select Output) ....................... 141
RSWRST (Software Reset) ........................................ 62
RTCALRM (RTC Alarm Control)............................... 203
RTCCON (RTC Control) ........................................... 201
RTCDATE (RTC Date Value) ................................... 206
RTCTIME (RTC Time Value).................................... 205
SPIxCON (SPI Control) ............................................ 167
SPIxCON2 (SPI Control 2) ....................................... 170
SPIxSTAT (SPI Status)............................................. 171
T1CON (Type A Timer Control) ................................ 145
TxCON (Type B Timer Control) ................................ 150
U1ADDR (USB Address) .......................................... 121
U1BDTP1 (USB BDT Page 1) .................................. 123
U1BDTP2 (USB BDT Page 2) .................................. 124
U1BDTP3 (USB BDT Page 3) .................................. 124
U1CNFG1 (USB Configuration 1)............................. 125
U1CON (USB Control).............................................. 119
U1EIE (USB Error Interrupt Enable) ......................... 117
U1EIR (USB Error Interrupt Status).......................... 115
U1EP0-U1EP15 (USB Endpoint Control) ................. 126
U1FRMH (USB Frame Number High) ...................... 122
U1FRML (USB Frame Number Low)........................ 121
U1IE (USB Interrupt Enable) .................................... 114
U1IR (USB Interrupt) ................................................ 113
U1OTGCON (USB OTG Control) ............................. 111
U1OTGIE (USB OTG Interrupt Enable).................... 109
U1OTGIR (USB OTG Interrupt Status)..................... 108
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