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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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Core Size 32-Bit Single-Core

Speed 25MHz

Connectivity IrDA, LINbus, SPI, UART/USART, USB, USB OTG

Peripherals Brown-out Detect/Reset, DMA, HLVD, I²S, POR, PWM, WDT

Number of I/O 21

Program Memory Size 256KB (256K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 32K x 8

Voltage - Supply (Vcc/Vdd) 2V ~ 3.6V

Data Converters A/D 12x10/12b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 28-VQFN Exposed Pad

Supplier Device Package 28-QFN (6x6)
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PIC32MM0256GPM064 FAMILY
TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip 
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and 
enhanced as new volumes and updates are introduced. 

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via 
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:

http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page. 
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current 
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision 
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

• Microchip’s Worldwide Web site; http://www.microchip.com
• Your local Microchip sales office (see last page)
When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are 
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
DS60001387C-page  12  2016-2017 Microchip Technology Inc.
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PIC32MM0256GPM064 FAMILY
FIGURE 4-3: MEMORY MAP FOR DEVICES WITH 256 Kbytes OF PROGRAM MEMORY(1)

Virtual
Memory Map

0x00000000
Reserved

0x7FFFFFFF

0x80000000
32 Kbytes RAM

0x80007FFF

0x80008000
Reserved

0x9CFFFFFF

0x9D000000
256 Kbytes Flash

0x9D003FFF

0x9D004000
Reserved Physical 

Memory Map0x9F7FFFFF

0x9F800000
SFRs(2) 32 Kbytes RAM

0x00000000

0x9F80FFFF 0x00007FFF

0x9F810000
Reserved Reserved

0x00008000

0x9FBFFFFF 0x1CFFFFFF

0x9FC00000
Boot Flash(2) 256 Kbytes Flash

0x1D000000

0x9FC016FF 0x1D03FFFF

0x9FC01700
Configuration Bits(2,3) Reserved

0x1D040000

0x9FC017FF 0x1F7FFFFF

0x9FC01800
Reserved SFRs

0x1F800000

0x9FFFFFFF 0x1F80FFFF

0xA0000000
32 Kbytes RAM Reserved

0x1F810000

0xA0007FFF 0x1FBFFFFF

0xA0008000
Reserved Boot Flash

0x1FC00000

0xBCFFFFFF 0x1FC016FF

0xBD000000
256 Kbytes Flash Configuration Bits(3) 0x1FC01700

0xBD03FFFF 0x1FC017FF

0xBD040000
Reserved Reserved

0x1FC01800

0xBF7FFFFF 0xFFFFFFFF

0xBF800000
SFRs

0xBF80FFFF

0xBF810000
Reserved

0xBFBFFFFF

0xBFC00000
Boot Flash

0xBFC016FF

0xBFC01700
Configuration Bits(3)

0xBFC017FF

0xBFC01800
Reserved

0xFFFFFFFF

Note 1: Memory areas are not shown to scale.

2: This region should be accessed from kseg1 space only.

3: Primary Configuration bits’ area is located at the address range, from 0x1FC01780 to 0x1FC017E8. 
Alternate Configuration bits’ area is located at the address range, from 0x1FC01700 to 
0x1FC01768. Refer to Section 4.1 “Alternate Configuration Bits Space” for more information.
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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

0000

0000

PWP<23:16> 8000

0000

— — — — — 0000

— — — — — 8700
5.2 Flash Control Registers

TABLE 5-1: FLASH CONTROLLER REGISTER MAP 

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

2930 NVMCON(1)
31:16 — — — — — — — — — — —

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

2940 NVMKEY
31:16

NVMKEY<31:0>
15:0

2950 NVMADDR(1)
31:16

NVMADDR<31:0>
15:0

2960 NVMDATA0
31:16

NVMDATA0<31:0>
15:0

2970 NVMDATA1
31:16

NVMDATA1<31:0>
15:0

2980 NVMSRCADDR
31:16

NVMSRCADDR<31:0>
15:0

2990 NVMPWP(1)
31:16 PWPULOCK — — — — — — —

15:0 PWP<15:0>

29A0 NVMBWP(1)
31:16 — — — — — — — — — — —

15:0 BWPULOCK — — — — BWP2 BWP1 BWP0 — — —

Legend: — = unimplemented, read as ‘0’; r = Reserved bit. Reset values are shown in hexadecimal.

Note 1: These registers have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively.



PIC32MM0256GPM064 FAMILY
REGISTER 5-4: NVMDATAx: FLASH DATA x REGISTER (x = 0-1) 

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

NVMDATAx<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

NVMDATAx<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

NVMDATAx<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

NVMDATAx<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 NVMDATAx<31:0>: Flash Data x bits

Double-Word Program: Writes NVMDATA1:NVMDATA0 to the target Flash address defined in NVMADDR. 
NVMDATA0 contains the least significant instruction word.

Note: The bits in this register are only reset by a Power-on Reset (POR) and are not affected by other Reset sources.

REGISTER 5-5: NVMSRCADDR: SOURCE DATA 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

NVMSRCADDR<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

NVMSRCADDR<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

NVMSRCADDR<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

NVMSRCADDR<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 NVMSRCADDR<31:0>: Source Data Address bits

The system physical address of the data to be programmed into the Flash when the NVMOP<3:0> bits 
(NVMCON<3:0>) are set to perform row programming.

Note: The bits in this register are only reset by a Power-on Reset (POR) and are not affected by other Reset sources.
DS60001387C-page  50  2016-2017 Microchip Technology Inc.



PIC32MM0256GPM064 FAMILY
REGISTER 6-1: RCON: RESET CONTROL REGISTER 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

31:24
R/W-1, HS R/W-1, HS U-0 U-0 R/W-0, HS R/W-0, HS U-0 U-0

PORIO PORCORE — — BCFGERR BCFGFAIL — —

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 R/W-0, HS U-0

— — — — — — CMR —

7:0
R/W-0, HS R/W-0, HS U-0 R/W-0, HS R/W-0, HS R/W-0, HS R/W-1, HS R/W-1, HS

EXTR(1) SWR(1) — WDTO(1) SLEEP(1) IDLE(1,2) BOR(1) POR(1)

Legend: 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 PORIO: VDD POR Flag bit

Set by hardware at detection of a VDD POR event.
1 = A Power-on Reset has occurred due to VDD voltage
0 = A Power-on Reset has not occurred due to VDD voltage

bit 30 PORCORE: Core Voltage POR Flag bit

Set by hardware at detection of a core POR event.
1 = A Power-on Reset has occurred due to core voltage
0 = A Power-on Reset has not occurred due to core voltage

bit 29-28 Unimplemented: Read as ‘0’

bit 27 BCFGERR: Primary Configuration Registers Error Flag bit

1 = An error occurred during a read of the Primary Configuration registers
0 = No error occurred during a read of the Primary Configuration registers

bit 26 BCFGFAIL: Primary/Alternate Configuration Registers Error Flag bit

1 = An error occurred during a read of the Primary and Alternate Configuration registers
0 = No error occurred during a read of the Primary and Alternate Configuration registers

bit 25-10 Unimplemented: Read as ‘0’

bit 9 CMR: Configuration Mismatch Reset Flag bit 

1 = A Configuration Mismatch Reset has occurred
0 = A Configuration Mismatch Reset has not occurred

bit 8 Unimplemented: Read as ‘0’

bit 7 EXTR: External Reset (MCLR) Pin Flag bit(1)

1 = Master Clear (pin) Reset has occurred
0 = Master Clear (pin) Reset has not occurred

bit 6 SWR: Software Reset Flag bit(1)

1 = Software Reset was executed
0 = Software Reset was not executed

bit 5 Unimplemented: Read as ‘0’

bit 4 WDTO: Watchdog Timer Time-out Flag bit(1)

1 = WDT time-out has occurred
0 = WDT time-out has not occurred

Note 1: User software must clear these bits to view the next detection.

2: The IDLE bit will also be set when the device wakes from Sleep.
 2016-2017 Microchip Technology Inc. DS60001387C-page  55



PIC32MM0256GPM064 FAMILY
7.0 CPU EXCEPTIONS AND 
INTERRUPT CONTROLLER

PIC32MM0256GPM064 family devices generate inter-
rupt requests in response to interrupt events from 
peripheral modules. The interrupt control module exists 
externally to the CPU logic and prioritizes the interrupt 
events before presenting them to the CPU. 

The CPU handles interrupt events as part of the excep-
tion handling mechanism, which is described in 
Section 7.1 “CPU Exceptions”.

The PIC32MM0256GPM064 family device interrupt 
module includes the following features:

• Single Vector or Multivector Mode Operation

• Five External Interrupts with Edge Polarity Control

• Interrupt Proximity Timer

• Module Freeze in Debug mode

• Seven User-Selectable Priority Levels for Each 
Vector

• Four User-Selectable Subpriority Levels within 
Each Priority

• One Shadow Register Set that can be Used for 
Any Priority Level, Eliminating Software Context 
Switch and Reducing Interrupt Latency

• Software can Generate any Interrupt

• User-Configurable Interrupt Vectors’ Offset and 
Vector Table Location

Figure 7-1 shows the block diagram for the interrupt 
controller and CPU exceptions.

FIGURE 7-1: CPU EXCEPTIONS AND INTERRUPT CONTROLLER MODULE BLOCK DIAGRAM

Note: This data sheet summarizes the features 
of the PIC32MM0256GPM064 family of 
devices. It is not intended to be a
comprehensive reference source. To com-
plement the information in this data sheet, 
refer to Section 8. “Interrupts” (DS61108) 
and Section 50. “CPU for Devices with 
MIPS32® microAptiv™ and M-Class 
Cores” (DS60001192) in the “PIC32 
Family Reference Manual”, which is 
available from the Microchip web site 
(www.microchip.com/PIC32). The infor-
mation in this data sheet supersedes the 
information in the FRM.
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Vector Number and Offset

CPU CorePriority Level

Shadow Set Number

SYSCLK

(Exception Handling)
Interrupt Controller
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RE <20:18> IPC6<17:16> No

RE <28:26> IPC6<25:24> No

RE 7<4:2> IPC7<1:0> No

US <12:10> IPC7<9:8> No

RE <20:18> IPC7<17:16> No

RE <28:26> IPC7<25:24> No

Re 8<4:2> IPC8<1:0> No

AD <12:10> IPC8<9:8> No

RE <20:18> IPC8<17:16> No

RE <28:26> IPC8<25:24> No

Hi 9<4:2> IPC9<1:0> Yes

Lo <12:10> IPC9<9:8> No

Lo <20:18> IPC9<17:16> No

Lo <28:26> IPC9<25:24> No

Lo 0<4:2> IPC10<1:0> No

SP <12:10> IPC10<9:8> Yes

SP <20:18> IPC10<17:16> Yes

SP <28:26> IPC10<25:24> Yes

SP 1<4:2> IPC11<1:0> Yes

SP <12:10> IPC11<9:8> Yes

SP <20:18> IPC11<17:16> Yes

SP <28:26> IPC11<25:24> Yes

SP 2<4:2> IPC12<1:0> Yes

SP <12:10> IPC12<9:8> Yes

RE <20:18> IPC12<17:16> No

RE <28:26> IPC12<25:24> No

RE 3<4:2> IPC13<1:0> No

UA <12:10> IPC13<9:8> Yes

UA <20:18> IPC13<17:16> Yes

UA <28:26> IPC13<25:24> Yes

TA

its Location Persistent 
Interruptiority Subpriority
SERVED 26 IFS0<26> IEC0<26> IPC6

SERVED 27 IFS0<27> IEC0<27> IPC6

SERVED 28 IFS0<28> IEC0<28> IPC

B _USB_VECTOR 29 IFS0<29> IEC0<29> IPC7

SERVED 30 IFS0<30> IEC0<30> IPC7

SERVED 31 IFS0<31> IEC0<31> IPC7

al-Time Clock Alarm _RTCC_VECTOR 32 IFS1<0> IEC1<0> IPC

C Conversion _ADC_VECTOR 33 IFS1<1> IEC1<1> IPC8

SERVED 34 IFS1<2> IEC1<2> IPC8

SERVED 35 IFS1<3> IEC1<3> IPC8

gh/Low-Voltage Detect _HLVD_VECTOR 36 IFS1<4> IEC1<4> IPC

gic Cell 1 _CLC1_VECTOR 37 IFS1<5> IEC1<5> IPC9

gic Cell 2 _CLC2_VECTOR 38 IFS1<6> IEC1<6> IPC9

gic Cell 3 _CLC3_VECTOR 39 IFS1<7> IEC1<7> IPC9

gic Cell 4 _CLC4_VECTOR 40 IFS1<8> IEC1<8> IPC1

I1 Error _SPI1_ERR_VECTOR 41 IFS1<9> IEC1<9> IPC10

I1 Transmission _SPI1_TX_VECTOR 42 IFS1<10> IEC1<10> IPC10

I1 Reception _SPI1_RX_VECTOR 43 IFS1<11> IEC1<11> IPC10

I2 Error _SPI2_ERR_VECTOR 44 IFS1<12> IEC1<12> IPC1

I2 Transmission _SPI2_TX_VECTOR 45 IFS1<13> IEC1<13> IPC11

I2 Reception _SPI2_RX_VECTOR 46 IFS1<14> IEC1<14> IPC11

I3 Error _SPI3_ERR_VECTOR 47 IFS1<15> IEC1<15> IPC11

I3 Transmission _SPI3_TX_VECTOR 48 IFS1<16> IEC1<16> IPC1

I3 Reception _SPI3_RX_VECTOR 49 IFS1<17> IEC1<17> IPC12

SERVED 50 IFS1<18> IEC1<18> IPC12

SERVED 51 IFS1<19> IEC1<19> IPC12

SERVED 52 IFS1<20> IEC1<20> IPC1

RT1 Reception _UART1_RX_VECTOR 53 IFS1<21> IEC1<21> IPC13

RT1 Transmission _UART1_TX_VECTOR 54 IFS1<22> IEC1<22> IPC13

RT1 Error _UART1_ERR_VECTOR 55 IFS1<23> IEC1<23> IPC13

BLE 7-2: INTERRUPTS (CONTINUED)

Interrupt Source MPLAB® XC32 Vector Name
Vector 

Number

Interrupt Related B

Flag Enable Pr
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F1
T2IP<2:0> T2IS<1:0> 0000

— — — — 0000

F1
— — — — 0000

— — — — 0000

F1
— — — — 0000

CMP2IP<2:0> CMP2IS<1:0> 0000

F1
— — — — 0000

— — — — 0000

F1
— — — — 0000

RTCCIP<2:0> RTCCIS<1:0> 0000

F1
CLC2IP<2:0> CLC2IS<1:0> 0000

LVDIP<2:0> LVDIS<1:0> 0000

F1
PI1TXIP<2:0> SPI1TXIS<1:0> 0000

CLC4IP<2:0> CLC4IS<1:0> 0000

F1
PI2RXIP<2:0> SPI2RXIS<1:0> 0000

SPI2EIP<2:0> SPI2EIS<1:0> 0000

F1
— — — — 0000

PI3TXIP<2:0> SPI3TXIS<1:0> 0000

F1
U1TXIP<2:0> U1TXIS<1:0> 0000

— — — — 0000

F1
U2EIP<2:0> U2EIS<1:0> 0000

U2RXIP<2:0> U2RXIS<1:0> 0000

F1
— — — — 0000

U3TXIP<2:0> U3TXIS<1:0> 0000

F1
I2C1MIP<2:0> I2C1MIS<1:0> 0000

— — — — 0000

F1
2C2BCIP<2:0> I2C2BCIS<1:0> 0000

I2C2SIP<2:0> I2C2SIS<1:0> 0000

F1
CCP1IP<2:0> CCP1IS<1:0> 0000

I2C3MIP<2:0> I2C3MIS<1:0> 0000

F1
CCP3IP<2:0> CCP3IS<1:0> 0000

CCP2IP<2:0> CCP2IS<1:0> 0000

TA
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s

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

Le

No
00 IPC4
31:16 — — — T3IP<2:0> T3IS<1:0> — — —

15:0 — — — T1IP<2:0> T1IS<1:0> — — — —

10 IPC5
31:16 — — — CMP1IP<2:0> CMP1IS<1:0> — — — —

15:0 — — — — — — — — — — — —

20 IPC6
31:16 — — — — — — — — — — — —

15:0 — — — CMP3IP<2:0> CMP3IS<1:0> — — —

30 IPC7
31:16 — — — — — — — — — — — —

15:0 — — — USBIP<2:0> USBIS<1:0> — — — —

40 IPC8
31:16 — — — — — — — — — — — —

15:0 — — — AD1IP<2:0> AD1IS<1:0> — — —

50 IPC9
31:16 — — — CLC3IP<2:0> CLC3IS<1:0> — — —

15:0 — — — CLC1IP<2:0> CLC1IS<1:0> — — —

60 IPC10
31:16 — — — SPI1RXIP<2:0> SPI1RXIS<1:0> — — — S

15:0 — — — SPI1EIP<2:0> SPI1EIS<1:0> — — —

70 IPC11
31:16 — — — SPI3EIP<2:0> SPI3EIS<1:0> — — — S

15:0 — — — SPI2TXIP<2:0> SPI2TXIS<1:0> — — —

80 IPC12
31:16 — — — — — — — — — — — —

15:0 — — — SPI3RXIP<2:0> SPI3RXIS<1:0> — — — S

90 IPC13
31:16 — — — U1EIP<2:0> U1EIS<1:0> — — —

15:0 — — — U1RXIP<2:0> U1RXIS<1:0> — — — —

A0 IPC14
31:16 — — — U3RXIP<2:0> U3RXIS<1:0> — — —

15:0 — — — U2TXIP<2:0> U2TXIS<1:0> — — —

B0 IPC15
31:16 — — — — — — — — — — — —

15:0 — — — U3EIP<2:0> U3EIS<1:0> — — —

C0 IPC16
31:16 — — — I2C1BCIP<2:0> I2C1BCIS<1:0> — — —

15:0 — — — I2C1SIP<2:0> I2C1SIS<1:0> — — — —

D0 IPC17
31:16 — — — I2C3SIP<2:0> I2C3SIS<1:0> — — — I

15:0 — — — I2C2MIP<2:0> I2C2MIS<1:0> — — —

E0 IPC18
31:16 — — — CCT1IP<2:0> CCT1IS<1:0> — — —

15:0 — — — I2C3BCIP<2:0> I2C3BCIS<1:0> — — —

F0 IPC19
31:16 — — — CCT3IP<2:0> CCT3IS<1:0> — — —

15:0 — — — CCT2IP<2:0> CCT2IS<1:0> — — —

BLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
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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

gend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

te 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively.
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REGISTER 7-3: 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-0, HS, HC R-0, HS, HC R-0, HS, HC

— — — — — SRIPL<2:0>(1)

7:0
R-0, HS, HC R-0, HS, HC R-0, HS, HC R-0, HS, HC R-0, HS, HC R-0, HS, HC R-0, HS, HC R-0, HS, HC

SIRQ<7:0>

Legend: HS = Hardware Settable bit HC = Hardware Clearable 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 31-11 Unimplemented: Read as ‘0’

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

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

bit 7-0 SIRQ<7:0>: Last Interrupt Request Serviced Status bits

11111111-00000000 = The last interrupt request number serviced by the CPU

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

REGISTER 7-4: 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.
DS60001387C-page  72  2016-2017 Microchip Technology Inc.
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9.0 OSCILLATOR 
CONFIGURATION

The PIC32MM0256GPM064 family oscillator system 
has the following modules and features:

• A Total of Five External and Internal Oscillator 
Options as Clock Sources

• On-Chip PLL with User-Selectable Multiplier and 
Output Divider to Boost Operating Frequency on 
Select Internal and External Oscillator Sources

• On-Chip User-Selectable Divisor Postscaler on 
Select Oscillator Sources

• Software-Controllable Switching between 
Various Clock Sources

• A Fail-Safe Clock Monitor (FSCM) that Detects 
Clock Failure and Permits Safe Application 
Recovery or Shutdown

• Flexible Reference Clock Output

A block diagram of the oscillator system is provided in 
Figure 9-1.

9.1 Fail-Safe Clock Monitor (FSCM)

The PIC32MM0256GPM064 family oscillator system 
includes a Fail-Safe Clock Monitor (FSCM). The FSCM 
monitors the SYSCLK for continuous operation. If it 
detects that the SYSCLK has failed, it switches the 
SYSCLK over to the FRC oscillator and triggers a Non-
Maskable Interrupt (NMI). When the NMI is executed, 
software can attempt to restart the main oscillator or 
shut down the system.

In Sleep mode, both the SYSCLK and the FSCM halt, 
which prevents FSCM detection.

9.2 Clock Switching Operation

With few limitations, applications are free to switch 
between any of the four clock sources (POSC, SOSC, 
FRC and LPRC) under software control and at any 
time. To limit the possible side effects that could result 
from this flexibility, PIC32 devices have a safeguard 
lock built into the switching process.

9.2.1 ENABLING CLOCK SWITCHING

To enable clock switching, the FCKSM1 Configuration 
bit in FOSC must be programmed to ‘0’. (Refer to 
Section 26.1 “Configuration Bits” for further details.) 
If the FCKSM1 Configuration bit is unprogrammed (‘1’), 
the clock switching function and Fail-Safe Clock 
Monitor function are disabled; this is the default setting. 

The NOSC<2:0> control bits (OSCCON<10:8>) do not 
control the clock selection when clock switching is 
disabled. However, the COSC<2:0> bits 
(OSCCON<14:12>) will reflect the clock source 
selected by the FNOSC<2:0> Configuration bits. 

The OSWEN control bit (OSCCON<0>) has no effect 
when clock switching is disabled; it is held at ‘0’ at all 
times.

9.2.2 OSCILLATOR SWITCHING 
SEQUENCE

At a minimum, performing a clock switch requires this 
basic sequence:

1. If desired, read the COSC<2:0> bits
(OSCCON<14:12>) to determine the current 
oscillator source.

2. Perform the unlock sequence to allow a write to 
the OSCCON register.

3. Write the appropriate value to the NOSC<2:0> 
bits (OSCCON<10:8>) for the new oscillator 
source.

4. Set the OSWEN bit to initiate the oscillator 
switch.

Note: This data sheet summarizes the features 
of the PIC32MM0256GPM064 family of
devices. It is not intended to be a 
comprehensive reference source. To 
complement the information in this data 
sheet, refer to Section 59. “Oscillators 
with DCO” (DS60001329) in the “PIC32 
Family Reference Manual”, which is 
available from the Microchip web site 
(www.microchip.com/PIC32). The infor-
mation in this data sheet supersedes the 
information in the FRM.

Note: The Primary Oscillator mode has three 
different submodes (XT, HS and EC), which 
are determined by the POSCMOD<1:0> 
Configuration bits. While an application 
can switch to and from Primary Oscillator 
mode in software, it cannot switch 
between the different primary submodes 
without reprogramming the device.
 2016-2017 Microchip Technology Inc. DS60001387C-page  97
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FIGURE 9-2: REFERENCE OSCILLATOR

FRC

PLLMULT<6:0>

PLLODIV<2:0>

COSC<2:0>

SYSCLK
PBCLK
25 MHz Max

ROSEL<3:0>
RODIV<14:0>

ROTRIM<8:0>

OE

REFCLKO

50 MHz Max

SPI Module

SPI
Module

MCLKSEL

MCCP/SCCP
Module

CLKSEL<1:0>

 2 48 MHz to USB

VCO
16-96 MHz

 N

 N

(Note 1)

Note 1: Support circuitry for crystal is not shown.
2: In Retention mode, the maximum peripheral output frequency to an I/O pin must be limited to 33 kHz or less.
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TABLE 10-3: REMAPPABLE INPUT SOURCES PIN ASSIGNMENTS(1)

Value RPn Pins Pin Assignment Value RPn Pins Pin Assignment

00001 RP1 RA0 Pin 01110 RP14 RB9 Pin

00010 RP2 RA1 Pin 01111 RP15 RB13 Pin

00011 RP3 RA2 Pin 10000 RP16 RB14 Pin

00100 RP4 RA3 Pin 10001 RP17 RB15 Pin

00101 RP5 RA4 Pin 10010 RP18 RC9 Pin

00110 RP6 RB0 Pin 10011 RP19 RC2 Pin

00111 RP7 RB1 Pin 10100 RP20 RC7 Pin

01000 RP8 RB2 Pin 10101 RP21 RA7 Pin

01001 RP9 RB3 Pin 10110 RP22 RA10 Pin

01010 RP10 RB4 Pin 10111 RP23 RC6 Pin

01011 RP11 RB5 Pin 11000 RP24 RA9 Pin

01100 RP12 RB7 Pin 11001-11111 Reserved

01101 RP13 RB8 Pin

Note 1: All RPx pins are not available on all packages.
 2016-2017 Microchip Technology Inc. DS60001387C-page  117



PIC32MM0256GPM064 FAMILY
FIGURE 14-1: MCCP/SCCP CONCEPTUAL BLOCK DIAGRAM

14.2 Registers

Each MCCP/SCCP module has up to seven control 
and status registers:

• CCPxCON1 (Register 14-1) controls many of the 
features common to all modes, including input 
clock selection, time base prescaling, timer 
synchronization, Trigger mode operations and 
postscaler selection for all modes. The module is 
also enabled and the operational mode is 
selected from this register.

• CCPxCON2 (Register 14-2) controls auto-
shutdown and restart operation, primarily for 
PWM operations, and also configures other input 
capture and output compare features, and 
configures auxiliary output operation.

• CCPxCON3 (Register 14-3) controls multiple 
output PWM dead time, controls the output of the 
output compare and PWM modes, and configures 
the PWM Output mode for the MCCP modules.

• CCPxSTAT (Register 14-4) contains read-only 
status bits showing the state of module operations.

Each module also includes eight buffer/counter 
registers that serve as Timer Value registers or data 
holding buffers:

• CCPxTMR is the 32-Bit Timer/Counter register

• CCPxPR is the 32-Bit Timer Period register

• CCPxR is the 32-bit primary data buffer for output 
compare operations

• CCPxBUF(H/L) is the 32-Bit Buffer register pair, 
which is used in input capture FIFO operations

Time Base

Generator
Clock
Sources

Input Capture

Output Compare/

PWM

T32

CCSEL
MOD<3:0>

Sync and
Gating
Sources

16/32-Bit

Auxiliary Output

CCPxIF

CCTxIF

External
Capture

Compare/PWM
Output(s)

OCFA/OCFB

Timer

CCP Sync Out

Special Event Trigger Out (ADC)
Input

CCPxTMR
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REGISTER 18-9: U1EIE: USB ERROR INTERRUPT 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 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

BTSEE BMXEE DMAEE BTOEE DFN8EE CRC16EE
CRC5EE(1)

PIDEE
EOFEE(2)

Legend:

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

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

bit 31-8 Unimplemented: Read as ‘0’

bit 7 BTSEE: Bit Stuff Error Interrupt Enable bit

1 = BTSEF interrupt is enabled
0 = BTSEF interrupt is disabled

bit 6 BMXEE: Bus Matrix Error Interrupt Enable bit

1 = BMXEF interrupt is enabled
0 = BMXEF interrupt is disabled

bit 5 DMAEE: DMA Error Interrupt Enable bit

1 = DMAEF interrupt is enabled
0 = DMAEF interrupt is disabled

bit 4 BTOEE: Bus Turnaround Time-out Error Interrupt Enable bit

1 = BTOEF interrupt is enabled
0 = BTOEF interrupt is disabled

bit 3 DFN8EE: Data Field Size Error Interrupt Enable bit

1 = DFN8EF interrupt is enabled
0 = DFN8EF interrupt is disabled

bit 2 CRC16EE: CRC16 Failure Interrupt Enable bit

1 = CRC16EF interrupt is enabled
0 = CRC16EF interrupt is disabled

bit 1 CRC5EE: CRC5 Host Error Interrupt Enable bit(1)

1 = CRC5EF interrupt is enabled
0 = CRC5EF interrupt is disabled

EOFEE: EOF Error Interrupt Enable bit(2)

1 = EOF interrupt is enabled
0 = EOF interrupt is disabled

bit 0 PIDEE: PID Check Failure Interrupt Enable bit

1 = PIDEF interrupt is enabled
0 = PIDEF interrupt is disabled

Note 1: Device mode.

2: Host mode.
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REGISTER 20-3: AD1CON3: ADC CONTROL REGISTER 3

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 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

ADRC EXTSAM — SAMC<4:0>

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

ADCS<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 31-16 Unimplemented: Read as ‘0’

bit 15 ADRC: ADC Conversion Clock Source (TSRC) bit

1 = Clock derived from the Fast RC (FRC) oscillator
0 = Clock derived from the Peripheral Bus Clock (PBCLK, 1:1 with SYSCLK)

bit 14 EXTSAM: Extended Sampling Time bit

1 = ADC is still sampling after SAMP bit = 0
0 = ADC stops sampling when SAMP bit = 0

bit 13 Unimplemented: Read as ‘0’

bit 12-8 SAMC<4:0>: Auto-Sample Time bits

11111 = 31 TAD

•
•
•
00001 = 1 TAD

00000 = 0 TAD (Not allowed)

bit 7-0 ADCS<7:0>: ADC Conversion Clock Select bits

11111111 = 2 • TSRC • ADCS<7:0> = 510 • TSRC = TAD

•
•
•
00000001 = 2 • TSRC • ADCS<7:0> = 2 • TSRC = TAD

00000000 = 1 • TSRC = TAD

Where TSRC is a period of clock selected by the ADRC bit (AD1CON3<15>).
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REGISTER 21-2: CLCxSEL: CLCx INPUT MUX SELECT 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 R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0

— DS4<2:0> — DS3<2:0>

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

— DS2<2:0> — DS1<2:0>

Legend:

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

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

bit 31-15 Unimplemented: Read as ‘0’

bit 14-12 DS4<2:0>: Data Selection MUX 4 Signal Selection bits

For CLC1:
111 = SCCP5 OCMP compare match event
110 = MCCP1 OCMP compare match event
101 = RTCC event
100 = CMP3 out
011 = SPI1 SDI1 in
010 = SCCP5 OCM5 output
001 = CLC2 out
000 = CLCINB I/O pin

For CLC2:
111 = SCCP5 OCMP compare match event
110 = MCCP1 OCMP compare match event
101 = RTCC event
100 = CMP3 out
011 = SPI2 SDI2 in
010 = SCCP5 OCM6 output
001 = CLC1 out
000 = CLCINB I/O pin 

For CLC3:
111 = SCCP7 OCMP compare match event
110 = MCCP2 OCMP compare match event
101 = RTCC event
100 = CMP3 out
011 = SPI3 SDI3 in
010 = SCCP7 OCM7A output
001 = CLC4 out
000 = CLCINB I/O pin 

For CLC4:
111 = SCCP7 OCMP compare match event
110 = MCCP3 OCMP compare match event
101 = RTCC event
100 = CMP3 out
011 = Reserved
010 = SCCP7 OCM3A output
001 = CLC3 out
000 = CLCINB I/O pin 
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REGISTER 22-2: CMxCON: COMPARATOR x CONTROL REGISTERS 
(COMPARATORS 1, 2 AND 3) 

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 R/W-0 R/W-0 U-0 U-0 U-0 R-0, HS, HC R-0, HS, HC

ON COE CPOL — — — CEVT COUT

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

EVPOL<1:0> — CREF — — CCH<1:0>

Legend: HC = Hardware Clearable bit 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 31-16 Unimplemented: Read as ‘0’

bit 15 ON: Comparator Enable bit

1 = Comparator is enabled
0 = Comparator is disabled

bit 14 COE: Comparator Output Enable bit

1 = Comparator output is present on the CxOUT pin
0 = Comparator output is internal only

bit 13 CPOL: Comparator Output Polarity Select bit

1 = Comparator output is inverted
0 = Comparator output is not inverted

bit 12-10 Unimplemented: Read as ‘0’

bit 9 CEVT: Comparator Event bit

1 = Comparator event that is defined by EVPOL<1:0> has occurred; subsequent triggers and interrupts are 
disabled until the bit is cleared

0 = Comparator event has not occurred

bit 8 COUT: Comparator Output bit

When CPOL = 0:
1 = VIN+ > VIN-
0 = VIN+ < VIN-

When CPOL = 1:
1 = VIN+ < VIN-
0 = VIN+ > VIN-
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Microchip Technology Drawing  C04-442A-M4 Sheet 2 of 2

REF: Reference Dimension, usually without tolerance, for information purposes only.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

1.
2.
3.

Notes:

Pin 1 visual index feature may vary, but must be located within the hatched area.
Package is saw singulated
Dimensioning and tolerancing per ASME Y14.5M

48-Lead Ultra Thin Plastic Quad Flat, No Lead Package (M4) - 6x6 mm Body [UQFN]

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

With Corner Anchors and 4.6x4.6 mm Exposed Pad

Number of Terminals

Overall Height

Terminal Width

Overall Width

Terminal Length

Exposed Pad Width

Terminal Thickness

Pitch

Standoff

Units
Dimension Limits

A1
A

b
E2

A3

e

L

E

N
0.40 BSC

0.15 REF

0.35

0.15

0.50
0.00

0.20

0.40

0.55
0.02

6.00 BSC

MILLIMETERS
MIN NOM

48

0.45

0.25

0.60
0.05

MAX

K 0.30 REFTerminal-to-Exposed-Pad

Overall Length
Exposed Pad Length

D
D2 4.50

6.00 BSC
4.60 4.70

Corner Anchor Pad b1 0.45 REF
Corner Anchor Pad, Metal-free Zone b2 0.23 REF

4.50 4.60 4.70
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NOTES:
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