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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

MIPS32® M4K™

32-Bit Single-Core

50MHz

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
35

256KB (256K x 8)

FLASH

64K x 8

2.3V ~ 3.6V

A/D 13x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

44-VFTLA Exposed Pad

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

TABLE 5:

PIN NAMES FOR 28-PIN GENERAL PURPOSE DEVICES

28-PIN QFN (TOP VIEW)1:2:3:4)

PIC32MX110F016B
PIC32MX120F032B
PIC32MX130F064B
PIC32MX130F256B

PIC32MX150F128B 28V -
PIC32MX170F256B
Pin # Full Pin Name Pin # Full Pin Name

1 |PGED1/AN2/C1IND/C2INB/C3IND/RPBO/RBO 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/PMDO/RB12

7 | OSC2/CLKO/RPA3/PMAO/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 |vop 24 |Avss

11 |PGED3/RPB5/PMD7/RB5 25 |AVDD

12 |PGEC3/RPB6/PMD6/RB6 26 |MCLR

13 | TDI/RPB7/CTED3/PMD5/INTO/RB7 27 | VREF+/CVREF+/ANO/C3INC/RPAO/CTED1/RA0Q

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 1/0 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.

DS60001168J-page 6

© 2011-2016 Microchip Technology Inc.



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

TABLE 14:

PIN NAMES FOR 44-PIN USB DEVICES

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

PIC32MX210F016D
PIC32MX220F032D
PIC32MX230F064D
PIC32MX230F256D
PIC32MX250F128D
PIC32MX270F256D

Pin # Full Pin Name Pin # Full Pin Name

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

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

Select” for restrictions.

Shaded pins are 5V tolerant.

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

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

4.0 MEMORY ORGANIZATION

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).

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
(KSEGO/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 (KSEGO0) 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.

© 2011-2016 Microchip Technology Inc.

DS60001168J-page 37


http://www.microchip.com/PIC32
http://www.microchip.com/PIC32

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

REGISTER 8-3: REFOCON: REFERENCE OSCILLATOR CONTROL REGISTER
bit 3-0 ROSEL<3:0>: Reference Clock Source Select bits®
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

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

REGISTER 9-9: DCHXINT: DMA CHANNEL ‘x’ INTERRUPT CONTROL REGISTER (CONTINUED)

bit 4

bit 3

bit 2

bit 1

bit 0

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

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

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

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

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

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 Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
RIW-0 RIW-0 R/W-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0
31:24 CHSSA<31:24>
rRwo | Rwo | Rwo | Rwo | rRwo [ Rwo | Rwo | RW-0
23:16 CHSSA<23:16>
Rwo | Rwo | Rwo | Rwo | Rwo [ Rwo | Rwo | Rwo
15:8 CHSSA<15:8>
_ Rwo | Rwo | RrRwo | RrRwo | Rwo [ Rwo | Rwo | Rwo
7:0 CHSSA<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-0 CHSSA<31:0> Channel Source Start Address bits

Channel source start address.

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

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

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
RIW-0 RIW-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0 RIW-0
31:24 CHDSA<31:24>
Rwo | Rwo | RrRwo | Rwo | Rwo | Rwo | RWO0 | RWo0
23:16 CHDSA<23:16>
rwo | rwo | RrRwo | Rwo | Rwo | RrRwo | RW-0 [ RWO
15:8 CHDSA<15:8>
_ rRwo | mrwo | RrRwo | RrRwo | RrRwo | Rrwo | Rw-o [ RwWo
7:0 CHDSA<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 CHDSA<31:0>: Channel Destination Start Address bits
Channel destination start address.

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

© 2011-2016 Microchip Technology Inc. DS60001168J-page 97



901 obed-rgg9|10009Sd

"ou| ABojouyos | diyoosolN 91.02-110Z @

TABLE 10-1: USB REGISTER MAP (CONTINUED)

2 Bits
o - ) %)
- H#* o =] 2
2 o' ETGE-’ 8 8
© 5 hd
Tg & § 3 = | 31/15 | 30/14 | 29/13 | 28/12 | 27/11 | 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 16/0 5
2% ) <
£
@ [31:16] — — — — — — — — — — — — — — — — 0000
5280| U1FRML
15:0 — — — — — — — — FRML<7:0> 0000
31:16] — — — — — — — — — — — — — — — — 0000
5290 | U1FRMH®) | |
15:0 — — — — — — — — — — — — — FRMH<2:0> 0000
31:16] — — — — — — — — — — — — — — I = 1 = 0000
52A0 U1TOK
15:0 — — — — — — — — PID<3:0> EP<3:0> 0000
31:16] — — — — — — — — — — — — — — — — 0000
52B0 U1SOF | | | | |
15:0 — — — — — — — — CNT<7:0> 0000
31:16] — — — — — — — — = [ =T = 1T =1 = - [ =1 = 0000
52C0| U1BDTP2
15:0 — — — — — — — — BDTPTRH<7:0> 0000
31:16] — — — — = = = — = | =101 = 1T =1 = = [ = 1 = 0000
52D0| U1BDTP3
15:0 — — — — — — — — BDTPTRU<7:0> 0000
31:16| — — — — — — — — — — — — — — — — 0000
52E0| U1CNFG1
15:0 — — — — — — — — UTEYE |UOEMON — USBSIDL — — — UASUSPND| 0001
31:16| — — — — — — — — — — — — — — — — 0000
5300 U1EPO
15:0 — — — — — — — — LSPD |RETRYDIS| — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16] — — — — — — — — — — — — — — — — 0000
5310 U1EP1
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16] — — — — — — — — — — — — — — — — 0000
5320 U1EP2
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16] — — — — — — — — — — — — — — — — 0000
5330 U1EP3
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16| — — — — — — — — — — — — — — — — 0000
5340 U1EP4
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16] — — — — — — — — — — — — — — — — 0000
5350 U1EP5
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16| — — — — — — — — — — — — — — — — 0000
5360 U1EP6
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16] — — — — — — — — — — — — — — — — 0000
5370 U1EP7
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16| — — — — — — — — — — — — — — — — 0000
5380 U1EP8
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
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 virtual address, plus an offset of Ox4, 0x8, and OxC respectively.

See Section 11.2 “CLR, SET and INV Registers” for more information.

2:  This register does not have associated SET and INV registers.

w

4 Reset value for this bit is undefined.

This register does not have associated CLR, SET and INV registers.
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11.4

Ports Control Registers

TABLE 11-3: PORTA REGISTER MAP
0 Bits
o~ , [} %)
- [y o 2
2g| zg | § 2
® o o
E o E’ S = | 31/15 | 30/14 | 29/13 | 28/12 | 27/11 26/10 25/9 24/8 2317 22/6 | 21/5 20/4 19/3 18/2 17/1 16/0 T
2> oM <
£
31:16] — = = = = = = = = = = = = = — — 0000
6000 | ANSELA
150 — = = = = = = = = = = = = = ANSA1 | ANSAO |0003
31:16] — — — — — — — — — — — — — — — — 0000
6010 | TRISA > > > >
150 — = = = = TRISA10@ | TRISA9® | TRISA8® | TRISA7® | — — | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO |079F
31:16] — = = = = = = = = = = 0000
6020 | PORTA > > > >
150 — = = = = RA10@ RA9®) RA8® RA7® = = RA4 RA3 RA2 RA1 RAO  |xxxx
31:16] — — — — — — — — — — — — — — — — 0000
6030 | LATA > > > >
150 — = = = = LATA100 LATA9®@ LATA8® LATA7@ = = LATA4 LATA3 LATA2 LATA1 LATAO |xxxx
31:16] — = = = = = = = = = = = = = = = 0000
6040 | ODCA @ @ @ @)
150 — = = = = ODCA10 ODCA9 ODCA8 ODCA7 = — | OoDCA4 | ODCA3 | ODCA2 | ODCA1 | ODCAO [0000
31:16] — — — — — — — — — — — — — — — — 0000
6050 | CNPUA — ) @A) @) @
150 — — — — — CNPUA10@ | CNPUA9® | CNPUASR | CNPUAT — — | CNPUA4 | CNPUA3 | CNPUA2 | CNPUA1 | CNPUAO (0000
31:16 — — — — — — — — — — — — — — — — 0000
6060 | CNPDA @ @ @) @
150 — = = = = CNPDA10@ | CNPDA9® | CNPDAS® | CNPDAT? = — | CNPDA4 | CNPDA3 | CNPDA2 | CNPDA1 | CNPDAO [0000
6070 | CNCONA el = — — — — — — — — —— — — — — — 10000
15:.0| ON — SIDL — — — — — — — — — — — — — 0000
6080 | CNENA 31:16] — = = = = = = = = = = = = = = = 0000
150 — — — — — | CNIEA10@ | CNIEA9®@ | CNIEAS® | CNIEA7® | — | — | CNIEA4 | CNIEA3 | CNIEA2 | CNIEA1 | CNIEAO 0000
31:16] — — — — — — — — — — — — — — — — 0000
6090 [CNSTATA 2 2) 7)) 8]
150 — — — — —  [CNSTATA10®)|CNSTATA9?)|CNSTATAS() [CNSTATA? — — |CNSTATA4|CNSTATA3|CNSTATA2|CNSTATA1|CNSTATAO| 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  Allregisters in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See Section 11.2 “CLR, SET and INV Registers” for

more information.
2:  This bit is only available on 44-pin devices.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 14-1: WDTCON: WATCHDOG TIMER CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0

u-0 u-0 u-0 U-0 U-0 u-0 u-0 U-0

31:24 — — — — — — — —

u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0

23:16 — — — — — — — —

) R/W-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 ON@2 — — — — — — —
70 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’
bit15  ON: Watchdog Timer Enable bit®: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: Aread 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.

© 2011-2016 Microchip Technology Inc. DS60001168J-page 155
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20.1

PMP Control Registers

TABLE 20-1: PARALLEL MASTER PORT REGISTER MAP
A Bits
L~ s Q (%]
S T IS} 2
= 20 g 0
<o | HE o ¥
§ ‘;.',3 g 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 =
2> om <
<
31:16 — — — — — — — — — — — — — — — — 0000
7000 | PMCON
15:0 ON — SIDL ADRMUX<1:0> PMPTTL | PTWREN | PTRDEN CSF<1:0> ALP — CS1P — WRSP RDSP {0000
31116  — — = — = — — = = [ = — = — — = —  |ooo0
7010 |PMMODE
15:0 | BUSY IRQM<1:0> INCM<1:0> — MODE<1:0> WAITB<1:0> WAITM<3:0> WAITE<1:0> 0000
31:16] — — — — — — — — = | = — — — — — —  [ooo0
7020 | PMADDR 15:0 Cs1 ADDR<10:0 0000
. _ _ _ — <10:0>
ADDR14 )
31:16 0000
7030 | PMDOUT DATAOUT<31:0>
15:0 0000
31:16 0000
7040 | PMDIN DATAIN<31:0>
15:0 0000
31:16 — — — — — — — — — — — — — — — — 0000
7050 | PMAEN
15:0 — PTEN14 — — = PTEN<10:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
7060 | PMSTAT
15:0 IBF IBOV — — IB3F IB2F IB1F IBOF OBE OBUF — — OB3E OB2E OB1E OBOE |008F
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET and INV Registers” for

more information.
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REGISTER 20-4: PMAEN: PARALLEL PORT PIN ENABLE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 u-0 u-0 u-0 U-0 U-0 u-0 u-0
31:24 — — — — — — — —
U-0 u-0 u-0 u-0 U-0 U-0 u-0 u-0
23:16 — — — — — — — —
15:8 U-0 R/W-0 u-0 u-0 U-0 R/W-0 R/W-0 R/W-0
' — PTEN14 — — — PTEN<10:8>
-0 RW-0 RW-0 R/W-0 RW-0 RIW-0 RWo | Rwo | Rwo
' 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/0
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 1/0
bit 1-0 PTEN<1:0>: PMALH/PMALL Address Port Enable bits

1 = PMA1 and PMAO function as either PMA<1:0> or PMALH and PMALL®
0 = PMA1 and PMAO 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/PMAQO 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

FRC® ___ yIDiv2

Tre®

ADRC

ADCS<7:0>

|

TAD

ADC Conversion
Clock Multiplier

Note 1: See Section 30.0“

2:

A 4

2,4,..,512

Refer to Figure 8-1 in Section 8.0 “Oscillator Configuration” for more information.

Electrical Characteristics” for the exact FRC clock value.

\e
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REGISTER 27-1: DEVCFGO: DEVICE CONFIGURATION WORD 0

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
. r-0 r-1 r-1 R/P r-1 r-1 r-1 R/P
31:24 — — — CP _ — — BWP
r-1 r-1 r-1 r-1 r-1 R/P R/P R/P
23:16 — — — — — PWP<8:6>®
] R/P R/P R/P R/P R/P R/P r-1 r-1
15:8 PWP<5:0> — —
_ 1 r-1 r-1 RP | RP R/P RIP RIP
7:0 — — — ICESEL<1:0>( JTAGEN® 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/PGEDA4 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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36-Terminal Very Thin Thermal Leadless Array Package (TL) — 5x5x0.9 mm Body
with Exposed Pad [VTLA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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NOTE 1 ////////////////////)
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! T \—!— SEE DETAIL A

|=— (ND-1)xe —=]

BOTTOM VIEW

Microchip Technology Drawing C04-187C Sheet 1 of 2

© 2011-2016 Microchip Technology Inc. DS60001168J-page 321



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

44-Lead Plastic Quad Flat, No Lead Package (ML) — 8x8 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
D EXPOSED D2
| PAD
[
I
!
E
S + -
777777
70| v
s T wr ‘
AN
AN
|
N NOTE 1
TOP VIEW BOTTOM VIEW
LED—D—D—D—D—D—D—D—D—D—D—‘—- A
A3 j Al1—
Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 44
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 8.00 BSC
Exposed Pad Width E2 6.30 6.45 6.80
Overall Length D 8.00 BSC
Exposed Pad Length D2 6.30 6.45 6.80
Contact Width 0.25 0.30 0.38
Contact Length 0.30 0.40 0.50
Contact-to-Exposed Pad 0.20 - -
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-103B
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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
ASDAZ2 pins have been removed

» V-temp temperature range (-40°C to +105°C) was
added to all electrical specification tables

TABLE A-1: MAJOR SECTION UPDATES

This revision includes the addition of the following
devices:

* PIC32MX130F064B
* PIC32MX130F064C
* PIC32MX130F064D
* PIC32MX150F128B
* PIC32MX150F128C PIC32MX250F128C
* PIC32MX150F128D * PIC32MX250F128D

Text and formatting changes were incorporated
throughout the document.

PIC32MX230F064B
PIC32MX230F064C
PIC32MX230F064D
PIC32MX250F128B

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

Section

Update Description

Flash and 32 KB SRAM) with Audio
and Graphics Interfaces, USB, and

Advanced Analog” Diagrams”)

“32-bit Microcontrollers (up to 128 KB | 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

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/0O 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).

with 32-bit Microcontrollers”

2.0 “Guidelines for Getting Started |Updated the Recommended Minimum Connection diagram (see Figure 2-1).

© 2011-2016 Microchip Technology Inc.
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Revision J (April 2016)

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

the document.

TABLE A-8: MAJOR SECTION UPDATES

Section

Update Description

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

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

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

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

30.0 “Electrical
Characteristics”

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

“Product Identification
System”

The device mapping was updated to include type B for Software Targeting.
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(64 KB RAM, 256 KB Flash) .......cccccccueiniiniiens
Memory Organization.............ccceeeeeeieeeiiee e
Microchip Internet Web Site ..o
MPLAB ASM30 Assembler, Linker, Librarian
MPLAB Integrated Development Environment Software ..253
MPLAB PM3 Device Programmer............cccceeeiieennneeene
MPLAB REAL ICE In-Circuit Emulator System..
MPLINK Obiject Linker/MPLIB Object Librarian ................

(0]

Oscillator Configuration...........ccccooceeriiiin i, 73

Output COMPArE......cceiiiiiiiiiee et 161

P

= To1 = o | o [P SPRS 311
Details ..o, 313
MarKing ....oooeeeee e 311

Parallel Master Port (PMP) ........cccoiiiiiiiniieieieeee e 189

PIC32 Family USB Interface Diagram.............ccccceevvuveennn. 104

Pinout 1/O Descriptions (table) ..........cccocoeiiiiiniiiieeeeee 20

Power-on Reset (POR)

and On-Chip Voltage Regulator...........cccccccovvveenneen. 250
Power-Saving Features.........
CPU Halted Methods ....
OPEration ........eeeiiieeecie e
with CPU RUNNING.....ooiiiiiiiiiieee e

R
Real-Time Clock and Calendar (RTCC)......cccccevueeevneenne 199
RegiSter Maps ........ceeiviieciiie e 45-?7?
Registers
[pin name]R (Peripheral Pin Select Input)................. 141
AD1CHS (ADC Input Select) ........cccouvevveniiiiieeiiens 217
AD1CON1 (ADC Control 1) ...coveereeiieieieeieseneeene 213

AD1CON2 (ADC Control 2) ....
AD1CON3 (ADC Control 3) ......cccueeveeiieeneiiieeiiieane
AD1CSSL (ADC Input Scan Select) ........ccceevceeeennns
ALRMDATE (Alarm Date Value).........ccccceeeieeeennennn.
ALRMTIME (Alarm Time Value) ........ccccceoevnieninnnnns
BMXBOOTSZ (Boot Flash (IFM) Size ....
BMXCON (Bus Matrix Configuration) ..........c..ccccceeuees
BMXDKPBA (Data RAM Kernel Program

Base AdAress) ......ccccoeeiiiiiiiiie s
BMXDRMSZ (Data RAM Size Register)
BMXDUDBA (Data RAM User Data Base Address)...48
BMXDUPBA (Data RAM User Program

Base AdAress) ......ccccoeiiiiiiiiiie e 49
BMXPFMSZ (Program Flash (PFM) Size) .................. 51
BMXPUPBA (Program Flash (PFM) User Program

Base AdAress) ......ccccoeiiiiiiiiiie e

CFGCON (Configuration Control) ............cccccueeveenen.
CM1CON (Comparator 1 Control) .........cccceeceeeeueen.
CMSTAT (Comparator Status Register)
CNCONXx (Change Notice Control for PORTX) ......... 142
CTMUCON (CTMU Control) .......cceceeeieveneeieninnens 229
CVRCON (Comparator Voltage Reference Control). 225
DCHxCON (DMA Channel ’x’ Control)............ccccuenee.

DCHxCPTR (DMA Channel ’x’ Cell Pointer).
DCHxCSIZ (DMA Channel 'x’ Cell-Size)...................
DCHxDAT (DMA Channel ’x’ Pattern Data)..............

DCHxDPTR (Channel ’x’ Destination Pointer)............. 99
DCHxDSA (DMA Channel 'x’ Destination

Start ADAress) .....eeevveeeieeriiiie e 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 Painter).......... 99
DCHxSSA (DMA Channel 'x’ Source Start Address).. 97
DCHxSSIZ (DMA Channel ’x’ Source Size)................ 98

DCRCCON (DMA CRC Control)........cccceerveereenieeeenn.
DCRCDATA (DMA CRC Data)......cccovevererreeneeneeienns
DCRCXOR (DMA CRCXOR Enable) .........
DEVCFGO (Device Configuration Word 0) ....
DEVCFG1 (Device Configuration Word 1) ....
DEVCFG2 (Device Configuration Word 2)
DEVCFG3 (Device Configuration Word 3)
DEVID (Device and Revision ID)................
DMAADDR (DMA Address).................
DMACON (DMA Controller Control).....
DMASTAT (DMA Status) .......ccccevveerieeenineeseneeiens
I2CXCON (12C CoNtrol)........ccoeevvenieeieriieee e
I2CxSTAT (12C Status).......cccceevueennen.

ICXCON (Input Capture 'x’ Control)
IECx (Interrupt Enable Control) ...........
IFSx (Interrupt Flag Status) .........ccccovveveiiiiiiiinieee,
INTCON (Interrupt Control)........ccceeeueenieineeiieerieeee.
INTSTAT (Interrupt Status)
IPCx (Interrupt Priority Control) .........ccccceceeiieineennnn.
IPTMR (Interrupt Proximity Timer).........cccccovieeneennen.
NVMADDR (Flash Address).............
NVMCON (Programming Control)....
NVMDATA (Flash Program Data).....
NVMKEY (Programming Unlock)...........ccccceeiiieeeannnn.
NVMSRCADDR (Source Data Address) ..........ccccee..e.
OCxCON (Output Compare ’x’ Control)..
OSCCON (Oscillator Control)....
OSCTUN (FRC Tuning)........ccc......
PMADDR (Parallel Port Address).........ccccooveeneeninene
PMAEN (Parallel Port Pin Enable)...........c.ccccceeeneee.
PMCON (Parallel Port Control)......

PMMODE (Parallel Port Mode)..
PMSTAT (Parallel Port Status (Slave Modes Only).. 197
REFOCON (Reference Oscillator Control)................. 80
REFOTRIM (Reference Oscillator Trim)..........c.c....... 82
RPnR (Peripheral Pin Select Output) .
RSWRST (Software Reset) ........cccoecvvereeiiiiiiiirieenn.
RTCALRM (RTC Alarm Control).........cccceeveerieeeninene
RTCCON (RTC Control)............
RTCDATE (RTC Date Value)....
RTCTIME (RTC Time Value).....
SPIXCON (SPI Control) .....ccceeuerieiiiiieinecieeseeee
SPIXCON2 (SPI Control 2) .....cccevevieiieniieiiieieeee
SPIXSTAT (SPI Status)..............
T1CON (Type A Timer Control).
TxCON (Type B Timer Control).
U1ADDR (USB Address).......cccocveceerureeeneneenennenne.
U1BDTP1 (USB BDT Page 1) .....ccccoveienenierieneenne.
U1BDTP2 (USB BDT Page 2)....
U1BDTP3 (USB BDT Page 3)...
U1CNFG1 (USB Configuration 1)..
UTCON (USB CONtrol)......ccccoeeruireeieniineenc e
U1EIE (USB Error Interrupt Enable)...........cccceeeeeee
U1EIR (USB Error Interrupt Status)

U1EPO0-U1EP15 (USB Endpoint Control)................. 126
U1FRMH (USB Frame Number High) ..........c.ccccce... 122
U1FRML (USB Frame Number LOW)........ccccccvruenee 121
U1IE (USB Interrupt Enable) ........ccccoeovvencncnennnne 114
U1IR (USB Interrupt)

U1OTGCON (USB OTG Control) .......ccceuereereerueneannas 111
U10TGIE (USB OTG Interrupt Enable).................... 109
U10TGIR (USB OTG Interrupt Status)...........cceceeu.e. 108
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