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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 Processor MIPS32® microAptiv™

Core Size 32-Bit Single-Core

Speed 80MHz

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

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

Number of I/O 48

Program Memory Size 1MB (1M x 8)

Program Memory Type FLASH

EEPROM Size 4K x 8

RAM Size 256K x 8

Voltage - Supply (Vcc/Vdd) 2.2V ~ 3.6V

Data Converters A/D 26x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 64-TQFP
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PIC32MK GP/MC Family
TABLE 1-4: OC1 THROUGH OC16 PINOUT I/O DESCRIPTIONS 

Pin Name

Pin Number

Pin
Type

Buffer
Type

Description100-pin
TQFP

64-pin
QFN/
TQFP

Output Compare

OC1 PPS PPS O — Output Compare Outputs 1-16

OC2 PPS PPS O —

OC3 PPS PPS O —

OC4 PPS PPS O —

OC5 PPS PPS O —

OC6 PPS PPS O —

OC7 PPS PPS O —

OC8 PPS PPS O —

OC9 PPS PPS O —

OC10 PPS PPS O —

OC11 PPS PPS O —

OC12 PPS PPS O —

OC13 PPS PPS O —

OC14 PPS PPS O —

OC15 PPS PPS O —

OC16 PPS PPS O —

OCFA PPS PPS I ST Output Compare Fault A Input

OCFB PPS PPS I ST Output Compare Fault B Input

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select

TABLE 1-5: EXTERNAL INTERRUPTS PINOUT I/O DESCRIPTIONS 

Pin Name

Pin Number

Pin
Type

Buffer
Type

Description100-pin
TQFP

64-pin
QFN/
TQFP

External Interrupts

INT0 72 46 I ST External Interrupt 0

INT1 PPS PPS I ST External Interrupt 1

INT2 PPS PPS I ST External Interrupt 2

INT3 PPS PPS I ST External Interrupt 3

INT4 PPS PPS I ST External Interrupt 4

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
 2016-2018 Microchip Technology Inc. DS60001402E-page  17



PIC32MK GP/MC Family
NOTES:
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TABLE 8-1: ISR LATENCY INFORMATION

r/MPLAB® Harmony Responsibility Comment

 ISR declaration/invocation.

 user is responsible for the ISR declara-
 for the fastest ISR latency response. 

Interrupt Latency 
(SYSCLK Cycles)
(Time from inter-
rupt event to first 
user source code 
instruction execu-
tion inside ISR).

Vector Number n>, 
(void)

Vector Number, see data sheet
SR code

257

bute__((interrupt(iplXauto), 
, aligned(16))) isr ()

ctor Number, see data sheet
L 1-7
SR code

43 + (7 – IPL)
(Latency per

 interrupt) 

le, it is possible that if multiple interrupt sources occur simul-
ata may be overwritten by the second interrupt. If the possi-

te specified above, to avoid buffer overflows or data 

ctor” attribute as shown in Table 8-1. In addition, if the ADC 
PU early interrupt generation defined in the ADCxTIME and 

he previous ADC result if not using the DMA for ADC. Do not 
Condition

                 Compiler Automatic Run-time             Use

CP0 REGISTER 16,
SELECT 0 <K0>

PERCHEEN bit 
(CHECON<26>)

DCHEEN bit 
(CHECON<25>) 

ICHEEN bit 
(CHECON<24>)

PREFEN<1:0> bits 
(CHECON<5:4>) 

PFMWS <2:0> bits 
CHECON<2:0>)

User source file

Note: The
tion

Reset Values

0’b010 0’b1 0’b1 0’b1 0’b00 0’b111 void __ISR(<
ipl7auto)ISR
{
   // “n” = 
   // User I
}

Recommended user 

optimized CPU and 

ISR Latency Settings 

(2)

0’b011 0’b1 0’b1 0’b1 0’b01 0’b011 void __attri
at_vector(n)
{
   // “n”=Ve
   // “X”=IP
   // User I
}

Note 1: The CPU ISR latency can cause unexpected behavior in high data rate peripherals when a high repetitive rate of CPU interrupts. For examp
taneously, or if a high-speed peripheral like ADC occurs faster than the CPU can read the results from the first original interrupt, then that d
bility exists in user application that the CPU servicing requirements are less than the combined sum of all possible overlapping interrupt ra
overwrites, it is recommended to use the DMA to service the data and buffer instead of the CPU.

2: For the best optimized CPU and ISR performance, to complete the optimization, the user application should define ISRs that use the “at ve
combined sum throughput rate of all the ADC modules in use is greater than (SYSCLK/43) = 2.8 Msps, it is recommended to use the ADC C
ADCEIENx registers. This will reduce the probability of the ADC results being overwritten by the next conversion before the CPU can read t
use the early interrupts if using the ADC in DMA mode. 



PIC32MK GP/MC Family
bit 12-10 IP1<2:0>: Interrupt Priority bits

111 = Interrupt priority is 7
•
•
•

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

bit 9-8 IS1<1:0>: Interrupt Subpriority bits

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

bit 7-5 Unimplemented: Read as ‘0’

bit 4-2 IP0<2:0>: Interrupt Priority bits

111 = Interrupt priority is 7
•
•
•

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

bit 1-0 IS0<1:0>: Interrupt Subpriority bits

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

REGISTER 8-7: IPCx: INTERRUPT PRIORITY CONTROL REGISTER ‘x’ (‘x’ = 0-63) (CONTINUED)

Note: This register represents a generic definition of the IPCx register. Refer to Table 8-3 for the exact bit 
definitions.
 2016-2018 Microchip Technology Inc. DS60001402E-page  159



PIC32MK GP/MC Family
9.0 OSCILLATOR 
CONFIGURATION

The PIC32MK GP/MC oscillator system has the 
following modules and features:

• Five external and internal oscillator options as clock 
sources

• On-Chip PLL with user-selectable input divider, 
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 shut-
down with dedicated FRC

• Dedicated On-Chip PLL for USB modules 
• Flexible reference clock output

• Multiple clock branches for peripherals for better 
performance flexibility

A block diagram of the oscillator system is provided 
in Figure 9-1. The clock distribution is shown in 
Table 9-1.

Note: This data sheet summarizes the 
features of the PIC32MK GP/MC family 
of devices. It is not intended to be a 
comprehensive reference source. To 
complement the information in this data 
sheet, refer to Section 42. “Oscillators 
with Enhanced PLL” (DS60001250) in 
the “PIC32 Family Reference Manual”, 
which is available from the Microchip 
web site (www.microchip.com/PIC32).
 2016-2018 Microchip Technology Inc. DS60001402E-page  161
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PIC32MK GP/MC Family
TABLE 9-1: SYSTEM AND PERIPHERAL CLOCK DISTRIBUTION
Peripheral Clock Source

F
R

C

L
P

R
C

S
O

S
C

P
O

S
C

S
Y

S
C

L
K

S
P

L
L

U
P

L
L

P
B

C
L

K
1

(1
)

P
B

C
L

K
2

P
B

C
L

K
3

P
B

C
L

K
4

P
B

C
L

K
5

P
B

C
L

K
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P
B

C
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K
7

R
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L
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O
1

R
E

F
C

L
K

O
2

R
E

F
C

L
K

O
3

R
E

F
C

L
K

O
4

ADC1-ADC7 X X

CAN1-CAN4 X

CFG PMD X

CLKO X

Comparator 1-5 X

CPU X X X X X X X

CRU X

CTMU X

CDAC1 X

CDAC2-CDAC3 X

DATAEE X X

DMA X

DMT X

DSCTRL(5) X X

EVIC X

Flash X X X

Input Capture 10-16 X

Input Capture 1-9 X

ICD X

Output Compare 10-16 X

Output Compare 1-9 X

Op amp 1-3, 5 X

PMP X

PORTA-PORTG X

PPS X X X X X

RTCC X X X

SPI1-SPI2 X X

SPI3-SPI6 X X

SSX Control X

Timer1 X X X

Timer2-Timer9 X

UART1-UART2 X X X X

UART3-UART6 X X X X

USB1-USB2 X X X X

WDT X X

Note 1: PBCLK1 is used by system modules and cannot be turned off.
2: SYSCLK/PBCLK5 is used to fetch data from/to the Flash Controller, while the FRC clock is used for programming.
3: Special Function Register (SFR) access only.
4: Timer1 only.
5: DSCTRL is the Deep Sleep Control Block.
 2016-2018 Microchip Technology Inc. DS60001402E-page  163



PIC32MK GP/MC Family
9.1 Fail-Safe Clock Monitor (FSCM)

The PIC32MK GP/MC 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 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.
DS60001402E-page  164  2016-2018 Microchip Technology Inc.



PIC32MK GP/MC Family
REGISTER 9-5: REFOxCON: REFERENCE OSCILLATOR CONTROL REGISTER (‘x’ = 1-4)

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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

— RODIV<14:8>

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

RODIV<7:0>

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

ON(1) — SIDL OE RSLP(2) — DIVSWEN ACTIVE(1)

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

— — — — ROSEL<3:0>(3)

Legend: HC = Hardware Cleared HS = Hardware Set

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

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

bit 31 Unimplemented: Read as ‘0’

bit 30-16 RODIV<14:0> Reference Clock Divider bits
The value selects the reference clock divider bits (see Figure 9-1 for details). A value of ‘0’ selects no divider.

bit 15 ON: Output Enable bit(1)

1 = Reference Oscillator Module enabled
0 = Reference Oscillator Module disabled

bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Peripheral Stop in Idle Mode bit 
1 = Discontinue module operation when the device enters Idle mode
0 = Continue module operation in Idle mode

bit 12 OE: Reference Clock Output Enable bit 
1 = Reference clock is driven out on REFCLKOx pin
0 = Reference clock is not driven out on REFCLKOx pin

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

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

bit 10 Unimplemented: Read as ‘0’

bit 9 DIVSWEN: Divider Switch Enable bit 
1 = Divider switch is in progress
0 = Divider switch is complete

bit 8 ACTIVE: Reference Clock Request Status bit(1) 
1 = Reference clock request is active
0 = Reference clock request is not active

bit 7-4 Unimplemented: Read as ‘0’

Note 1: Do not write to this register when the ON bit is not equal to the ACTIVE bit.
2: This bit is ignored when the ROSEL<3:0> bits = 0000 or 0001.
3: The ROSEL<3:0> bits should not be written while the ACTIVE bit is ‘1’, as undefined behavior may result.
DS60001402E-page  174  2016-2018 Microchip Technology Inc.



PIC32MK GP/MC Family
12.0 USB ON-THE-GO (OTG)

The Universal Serial Bus (USB) module contains 
analog and digital components to provide a USB 2.0 
full-speed and low-speed embedded host, full-speed 
device or OTG implementation with a minimum of 
external components. This module in Host mode is 
intended for use as an embedded host and therefore 
does not implement a UHCI or OHCI controller.

The USB module consists of the clock generator, the 
USB voltage comparators, the transceiver, the Serial 
Interface Engine (SIE), a dedicated USB DMA control-
ler, pull-up and pull-down resistors, and the register 
interface. A block diagram of the PIC32MK USB OTG 
module is presented in Figure 12-1.

The clock generator provides the 48 MHz clock 
required for USB full-speed and low-speed communi-
cation. The voltage comparators monitor the voltage on 
the VBUS pin to determine the state of the bus. The 
transceiver provides the analog translation between 
the USB bus and the digital logic. The SIE is a state 
machine that transfers data to and from the endpoint 
buffers and generates the hardware protocol for data 
transfers. The USB DMA controller transfers data 
between the data buffers in RAM and the SIE. The inte-
grated pull-up and pull-down resistors eliminate the 
need for external signaling components. The register 
interface allows the CPU to configure and 
communicate with the module.

The PIC32MK USB module includes the following 
features:

• USB full-speed support for host and device

• Low-speed host support

• USB OTG support

• Integrated signaling resistors

• Integrated analog comparators for VBUS 
monitoring

• Integrated USB transceiver

• Transaction handshaking performed by hardware

• Endpoint buffering anywhere in system RAM

• Integrated DMA to access system RAM and Flash

Note: This data sheet summarizes the 
features of the PIC32MK GP/MC Family
of devices. It is not intended to be a 
comprehensive reference source. To 
complement the information in this data 
sheet, refer to Section 27. “USB On-
The-Go (OTG)” (DS60001126), which is 
available from the Documentation > 
Reference Manual section of the 
Microchip PIC32 web site 
(www.microchip.com/pic32).

Note: The implementation and use of the USB 
specifications, and other third party 
specifications or technologies, may 
require licensing; including, but not limited 
to, USB Implementers Forum, Inc. (also 
referred to as USB-IF). The user is fully 
responsible for investigating and 
satisfying any applicable licensing 
obligations.
 2016-2018 Microchip Technology Inc. DS60001402E-page  213
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19/3 18/2 17/1 16/0

— — — — 0000

SESVDIF SESENDIF — VBUSVDIF 0000

— — — — 0000

SESVDIE SESENDIE — VBUSVDIE 0000

— — — — 0000

SESVD SESEND — VBUSVD 0000

— — — — 0000

VBUSON OTGEN VBUSCHG VBUSDIS 0000

— — — — 0000

USBBUSY — USUSPEND USBPWR 0000

— — — — 0000

TRNIF SOFIF UERRIF
URSTIF 0000

DETACHIF 0000

— — — — 0000

TRNIE SOFIE UERRIE
URSTIE 0000

DETACHIE 0000

— — — — 0000

DFN8EF CRC16EF
CRC5EF

PIDEF
0000

EOFEF 0000

— — — — 0000

DFN8EE CRC16EE
CRC5EE

PIDEE
0000

EOFEE 0000

— — — — 0000

DIR PPBI — — 0000

— — — — 0000

HOSTEN RESUME PPBRST
USBEN 0000

SOFEN 0000

— — — — 0000

VADDR<6:0> 0000

— — — — 0000

— 0000

L
N ss, plus an offset of 0x4, 0x8, and 0xC respectively. See 
2.1 Control Registers

ABLE 12-1: USB1 AND USB2 REGISTER MAP 

V
ir

tu
a

l A
d

d
re

s
s

(B
F

8
8_

#)

R
eg

is
te

r
N

am
e(1

)

B
it
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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 20/4

9040 U1OTGIR(2) 31:16 — — — — — — — — — — — —

15:0 — — — — — — — — IDIF T1MSECIF LSTATEIF ACTVIF

9050 U1OTGIE
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — IDIE T1MSECIE LSTATEIE ACTVIE

9060 U1OTGSTAT(3) 31:16 — — — — — — — — — — — —

15:0 — — — — — — — — ID — LSTATE —

9070 U1OTGCON
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — DPPULUP DMPULUP DPPULDWN DMPULDWN

9080 U1PWRC
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — UACTPND(4) — — USLPGRD

9200 U1IR(2)

31:16 — — — — — — — — — — — —

15:0 — — — — — — — — STALLIF ATTACHIF RESUMEIF IDLEIF

9210 U1IE

31:16 — — — — — — — — — — — —

15:0 — — — — — — — — STALLIE ATTACHIE RESUMEIE IDLEIE

9220 U1EIR(2)

31:16 — — — — — — — — — — — —

15:0 — — — — — — — — BTSEF BMXEF DMAEF BTOEF

9230 U1EIE

31:16 — — — — — — — — — — — —

15:0 — — — — — — — — BTSEE BMXEE DMAEE BTOEE

9240 U1STAT(3) 31:16 — — — — — — — — — — — —

15:0 — — — — — — — — ENDPT<3:0>

9250 U1CON

31:16 — — — — — — — — — — — —

15:0 — — — — — — — — JSTATE SE0
PKTDIS

USBRST
TOKBUSY

9260 U1ADDR
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — LSPDEN DE

9270 U1BDTP1
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — BDTPTRL<15:9>

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

13.2 “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.



PIC32MK GP/MC Family
 

REGISTER 12-10: UxSTAT: USB STATUS REGISTER (‘x’ = 1 AND 2)

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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

— — — — — — — —

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

— — — — — — — —

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

— — — — — — — —

7:0
R-x R-x R-x R-x R-x R-x U-0 U-0

ENDPT<3:0> DIR PPBI — —

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 7-4 ENDPT<3:0>: Encoded Number of Last Endpoint Activity bits
(Represents the number of the BDT, updated by the last USB transfer.)

1111 = Endpoint 15
1110 = Endpoint 14
•
•
•

0001 = Endpoint 1
0000 = Endpoint 0

bit 3 DIR: Last BD Direction Indicator bit

1 = Last transaction was a transmit transfer (TX)
0 = Last transaction was a receive transfer (RX)

bit 2 PPBI: Ping-Pong BD Pointer Indicator bit

1 = The last transaction was to the ODD BD bank
0 = The last transaction was to the EVEN BD bank

bit 1-0 Unimplemented: Read as ‘0’

Note: The UxSTAT register is a window into a 4-byte FIFO maintained by the USB module. UxSTAT value is only 
valid when the TRNIF bit (UxIR<3>) is active. Clearing the TRNIF bit advances the FIFO. Data in register 
is invalid when the TRNIF bit = 0.
DS60001402E-page  230  2016-2018 Microchip Technology Inc.
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0/4 19/3 18/2 17/1 16/0

— — — — — 0000

— — ANSC2 ANSC1 ANSC0 1007

— — — — — 0000

— — TRISC2 TRISC1 TRISC0 FFC7

— — — — — 0000

— — RC2 RC1 RC0 xxxx

— — — — — 0000

— — LATC2 LATC1 LATC0 xxxx

— — — — — 0000

— — ODCC2 ODCC1 ODCC0 0000

— — — — — 0000

— — CNPUC2 CNPUC1 CNPUC0 0000

— — — — — 0000

— — CNPDC2 CNPDC1 CNPDC0 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — CNIEC2 CNIEC1 CNIEC0 0000

— — — — — 0000

— —
CN

STATC2
CN

STATC1
CN

STATC0
0000

— — — — — 0000

— — CNNEC2 CNNEC1 CNNEC0 0000

— — — — — 0000

— — CNFC2 CNFC1 CNFC0 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

— — — — — 0000

L
N See 13.2 “CLR, SET, and INV Registers” for more infor-
ABLE 13-6: PORTC REGISTER MAP FOR 64-PIN AND 100-PIN DEVICES 
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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 2

0200 ANSELC
31:16 — — — — — — — — — — —

15:0 — — — ANSC12 ANSC11 ANSC10 — — — — —

0210 TRISC
31:16 — — — — — — — — — — —

15:0 TRISC15 TRISC14 TRISC13 TRISC12 TRISC11 TRISC10 TRIS92 TRISC8 TRISC7 TRISC6 —

0220 PORTC
31:16 — — — — — — — — — — —

15:0 RC15 RC14 RC13 RC12 RC11 RC10 RC9 RC8 RC7 RC6 —

0230 LATC
31:16 — — — — — — — — — — —

15:0 LATC15 LATC14 LATC13 LATC12 LATC11 LATC10 LATC9 LATC8 LATC7 LATC6 —

0240 ODCC
31:16 — — — — — — — — — — —

15:0 ODCC15 ODCC14 ODCC13 ODCC12 ODCC11 ODCC10 ODCC9 ODCC8 ODCC7 ODCC6 —

0250 CNPUC
31:16 — — — — — — — — — — —

15:0 CNPUC15 CNPUC14 CNPUC13 CNPUC12 CNPUC11 CNPUC10 CNPUC9 CNPUC8 CNPUC7 CNPUC6 —

0260 CNPDC
31:16 — — — — — — — — — — —

15:0 CNPDC15 CNPDC14 CNPDC13 CNPDC12 CNPDC11 CNPDC10 CNPDC9 CNPDC8 CNPDC7 CNPDC6 —

0270 CNCONC
31:16 — — — — — — — — — — —

15:0 ON — SIDL —
EDGE

DETECT
— — — — — —

0280 CNENC
31:16 — — — — — — — — — —

15:0 CNIEC15 CNIEC14 CNIEC13 CNIEC12 CNIEC11 CNIEC10 CNIEC9 CNIEC8 CNIEC7 CNIEC7 —

0290 CNSTATC
31:16 — — — — — — — — — — —

15:0
CN

STATC15 
CN

STATC14 
CN

STATC13 
CN

STATC12 
CN

STATC11
CN

STATC10
CN

STATC9
CN

STATC8
CN

STATC7
CN

STATC6
—

02A0 CNNEC
31:16 — — — — — — — — — — —

15:0 CNNEC15 CNNEC14 CNNEC13 CNNEC12 CNNEC11 CNNEC10 CNNEC9 CNNEC8 CNNEC7 CNNEC6 —

02B0 CNFC
31:16 — — — — — — — — — — —

15:0 CNFC15 CNFC14 CNFC13 CNFC12 CNFC11 CNFC10 CNFC9 CNFC8 CNFC7 CNFC6 —

02C0 SRCON0C
31:16 — — — — — — — — — — —

15:0 SR0C15 — — — SR0C11 — SR0C9 SR0C8 SR0C7 SR0C6 —

02D0 SRCON1C
31:16 — — — — — — — — — — —

15:0 SR1C15 — — — SR1C11 — SR1C9 SR1C8 SR1C7 SR1C6 —
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 its virtual address, plus an offset of 0x4, 0x8, and 0xC, respectively. 

mation.



PIC32MK GP/MC Family
REGISTER 16-5: DMTCNT: DEADMAN TIMER COUNT 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-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

COUNTER<31:24>

23:16
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

COUNTER<23:16>

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

COUNTER<15:8>

7:0
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

COUNTER<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 31-8 COUNTER<31:0>: Read current contents of DMT counter

REGISTER 16-6: DMTPSCNT: POST STATUS CONFIGURE DMT COUNT 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
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

PSCNT<31:24>

23:16
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

PSCNT<23:16>

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

PSCNT<15:8>

7:0
R-0 R-0 R-0 R-y R-y R-y R-y R-y

PSCNT<7:0>

Legend: y= Value 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 31-8 PSCNT<31:0>: DMT Instruction Count Value Configuration Status bits

This is always the value of the DMTCNT<4:0> bits in the DEVCFG1 Configuration register.
DS60001402E-page  290  2016-2018 Microchip Technology Inc.



PIC32MK GP/MC Family
REGISTER 16-7: DMTPSINTV: POST STATUS CONFIGURE DMT INTERVAL 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
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

PSINTV<31:24>

23:16
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

PSINTV<23:16>

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

PSINTV<15:8>

7:0
R-0 R-0 R-0 R-0 R-0 R-y R-y R-y

PSINTV<7:0>

Legend: y= Value 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 31-8 PSINTV<31:0>: DMT Window Interval Configuration Status bits

This is always the value of the DMTINTV<2:0> bits in the DEVCFG1 Configuration register.
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24.1 RTCC Control Registers

A
ll 

R
e

se
ts

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

0> 0000

— RTCWREN RTCSYNC HALFSEC RTCOE 0000

— — — — — 0000

ARPT<7:0> 0000

MIN01<3:0> xxxx

— — — — — xx00

MONTH01<3:0> xxxx

— WDAY01<3:0> xx00

MIN01<3:0> xxxx

— — — — — xx00

MONTH01<3:0> 00xx

— WDAY01<3:0> xx0x

tively. See 13.2 “CLR, SET, and INV Registers” for more 
TABLE 24-1: RTCC REGISTER MAP 
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Bits

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

0000 RTCCON
31:16 — — — — — — CAL<9:

15:0 ON — SIDL — — RTCCLKSEL<1:0> RTCOUTSEL<1:0> RTCCLKON —

0010 RTCALRM
31:16 — — — — — — — — — — —

15:0 ALRMEN CHIME PIV ALRMSYNC AMASK<3:0>

0020 RTCTIME
31:16 HR10<3:0> HR01<3:0> MIN10<3:0>

15:0 SEC10<3:0> SEC01<3:0> — — —

0030 RTCDATE
31:16 YEAR10<3:0> YEAR01<3:0> MONTH10<3:0>

15:0 DAY10<3:0> DAY01<3:0> — — —

0040 ALRMTIME
31:16 HR10<3:0> HR01<3:0> MIN10<3:0>

15:0 SEC10<3:0> SEC01<3:0> — — —

0050 ALRMDATE
31:16 — — — — — — — — MONTH10<3:0>

15:0 DAY10<3:0> DAY01<3:0> — — —

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 its virtual address, plus an offset of 0x4, 0x8, and 0xC, respec

information.



PIC32MK GP/MC Family
bit 20-16 TRGSRC14<4:0>: Trigger Source for Conversion of Analog Input AN14 Select bits
See bits 28-24 for bit value definitions.

bit 15-13 Unimplemented: Read as ‘0’

bit 12-8 TRGSRC13<4:0>: Trigger Source for Conversion of Analog Input AN13 Select bits
See bits 28-24 for bit value definitions.

bit 7-5 Unimplemented: Read as ‘0’

bit 4-0 TRGSRC12<4:0>: Trigger Source for Conversion of Analog Input AN12 Select bits
See bits 28-24 for bit value definitions.

REGISTER 25-21: ADCTRG4: ADC TRIGGER SOURCE 4 REGISTER
 2016-2018 Microchip Technology Inc. DS60001402E-page  413
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— — — — — 0000

RQ VELOVIEN HOMIRQ HOMIEN IDXIRQ IDXIEN 0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

— — — — — 0000

<2:0> CNTPOL GATEN CCM<1:0> 0000

— — — — HCAPEN 0000

L QEAPOL HOME INDEX QEB QEA 0000

— — — — — 0000

RQ VELOVIEN HOMIRQ HOMIEN IDXIRQ IDXIEN 0000

0000

0000

0000

0000

A
ll

 R
es

et
s

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

tively. See Section 13.2 “CLR, SET, and INV Registers” for 
B420 QEI2STAT
31:16 — — — — — — — — — — —

15:0 — — PCHEQIRQ PCHEQIEN PCLEQIRQ PCLEQIEN POSOVIRQ POSOVIEN PCIIRQ PCIIEN VELOVI

B430 POS2CNT
31:16 POSCNT<31:16>

15:0 POSCNT<15:0>

B440 POS2HLD
31:16 POSHLD<31:16>

15:0 POSHLD<15:0>

B450 VEL2CNT
31:16 VELCNT<31:16>

15:0 VELCNT<15:0>

B460 VEL2HLD
31:16 VELHLD<31:16>

15:0 VELHLD<15:0>

B470 INT2TMR 
31:16 INTTMR<31:16>

15:0 INTTMR<15:0> 

B480 INT2HLD 
31:16 INTHLD<31:16> 

15:0 INTHLD<15:0> 

B490 INDX2CNT 
31:16 INDXCNT<31:16>

15:0 INDXCNT<15:0> 

B4A0 INDX2HLD 
31:16 INDXHLD<31:16>

15:0 INDXHLD<15:0>

B4B0 QEI2ICC    
31:16 QEIICC<31:16>

15:0 QEIICC<15:0> 

B4C0 QEI2CMPL 
31:16 QEICMPL<31:16>

15:0 QEICMPL<15:0>

B600 QEI3CON
31:16 — — — — — — — — — — —

15:0 QEIEN — QEISIDL PIMOD<2:0> IMV<1:0> — INTDIV

B610 QEI3IOC
31:16 — — — — — — — — — — —

15:0 QCAPEN FLTREN QFDIV<2:0> OUTFNC<1:0> SWPAB HOMPOL IDXPOL QEBPO

B620 QEI3STAT
31:16 — — — — — — — — — — —

15:0 — — PCHEQIRQ PCHEQIEN PCLEQIRQ PCLEQIEN POSOVIRQ POSOVIEN PCIIRQ PCIIEN VELOVI

B630 POS3CNT
31:16 POSCNT<31:16>

15:0 POSCNT<15:0>

B640 POS3HLD
31:16 POSHLD<31:16>

15:0 POSHLD<15:0>

TABLE 30-1: QEI1 THROUGH QEI6 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

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 its virtual address, plus an offset of 0x4, 0x8, and 0xC, respec

more information.



PIC32MK GP/MC Family
REGISTER 30-10: QEIxICC: QEIx INITIALIZE/CAPTURE/COMPARE 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

ICCH<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

ICCH<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

ICCH<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

ICCH<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 ICCH<31:0>: 32-bit Initialize/Capture/Compare High bits

REGISTER 30-11: QEIxCMPL: CAPTURE LOW 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

CMPL<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

CMPL<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

CMPL<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

CMPL<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 CMPL<31:0>: 32-bit Compare Low Value bits
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PIC32MK GP/MC Family
REGISTER 31-8: SMTMR: SECONDARY MASTER TIME BASE 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
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

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

— — — — — — — —

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

SMTMR<15:8>(1)

7:0
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

SMTMR<7:0>(1)

Legend:

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

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

bit 31-16 Unimplemented: Read as ‘0’

bit 15-0 SMTMR<15:0>: Secondary Master Time Base Timer Value bits(1)

This timer increments with each PWM FSYSCLK until the STPER value is reached.

Note 1: Min LSb = 1/FSYSCLK.
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PIC32MK GP/MC Family
34.0 INSTRUCTION SET

The PIC32MK GP/MC family instruction set complies 
with the MIPS32® Release 5 instruction set 
architecture. The PIC32MK GP/MC device family does 
not support the following features:

• Core extend instructions 

• Coprocessor 1 instructions

• Coprocessor 2 instructions

Note: Refer to “MIPS32® Architecture for 
Programmers Volume II: The MIPS32®

Instruction Set” at www.imgtec.com for 
more information.
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