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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY
Coprocessor 0 also contains the logic for identifying 
and managing exceptions. Exceptions can be caused 
by a variety of sources, including alignment errors in 
data, external events or program errors. Table 3-3 lists 
the exception types in order of priority.

TABLE 3-3: MIPS32® M4K® PROCESSOR CORE EXCEPTION TYPES

3.3 Power Management

The MIPS® M4K® processor core offers a number of 
power management features, including low-power 
design, active power management and power-down 
modes of operation. The core is a static design that 
supports slowing or Halting the clocks, which reduces 
system power consumption during Idle periods.

3.3.1 INSTRUCTION-CONTROLLED 
POWER MANAGEMENT

The mechanism for invoking Power-Down mode is 
through execution of the WAIT instruction. For more 
information on power management, see Section 27.0 
“Power-Saving Features”.

3.3.2 LOCAL CLOCK GATING

The majority of the power consumed by the PIC32MX-
1XX/2XX/5XX 64/100-pin family core is in the clock 
tree and clocking registers. The PIC32MX family uses 
extensive use of local gated-clocks to reduce this 
dynamic power consumption.

3.4 EJTAG Debug Support

The MIPS® M4K® processor core provides for an 
Enhanced JTAG (EJTAG) interface for use in the soft-
ware debug of application and kernel code. In addition 
to standard User mode and Kernel modes of operation, 
the M4K® core provides a Debug mode that is entered 
after a debug exception (derived from a hardware 
breakpoint, single-step exception, etc.) is taken and 
continues until a Debug Exception Return (DERET) 
instruction is executed. During this time, the processor 
executes the debug exception handler routine.

The EJTAG interface operates through the Test Access 
Port (TAP), a serial communication port used for trans-
ferring test data in and out of the core. In addition to the 
standard JTAG instructions, special instructions 
defined in the EJTAG specification define which 
registers are selected and how they are used.

Exception Description

Reset Assertion MCLR or a Power-on Reset (POR).

DSS EJTAG debug single step.

DINT EJTAG debug interrupt. Caused by the assertion of the external EJ_DINT input or by setting the 
EjtagBrk bit in the ECR register.

NMI Assertion of NMI signal.

Interrupt Assertion of unmasked hardware or software interrupt signal.

DIB EJTAG debug hardware instruction break matched.

AdEL Fetch address alignment error. Fetch reference to protected address.

IBE Instruction fetch bus error.

DBp EJTAG breakpoint (execution of SDBBP instruction).

Sys Execution of SYSCALL instruction.

Bp Execution of BREAK instruction.

RI Execution of a reserved instruction.

CpU Execution of a coprocessor instruction for a coprocessor that is not enabled.

CEU Execution of a CorExtend instruction when CorExtend is not enabled.

Ov Execution of an arithmetic instruction that overflowed.

Tr Execution of a trap (when trap condition is true).

DDBL/DDBS EJTAG Data Address Break (address only) or EJTAG data value break on store (address + value).

AdEL Load address alignment error. Load reference to protected address.

AdES Store address alignment error. Store to protected address.

DBE Load or store bus error.

DDBL EJTAG data hardware breakpoint matched in load data compare.
DS60001290D-page  38 Preliminary  2014-2016 Microchip Technology Inc.
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19/3 18/2 17/1 16/0

— — — — 0000

T32 — TCS — 0000

— — — — 0000

0000

— — — — 0000

FFFF

— — — — 0000

— — TCS — 0000

— — — — 0000

0000

— — — — 0000

FFFF

— — — — 0000

T32 — TCS — 0000

— — — — 0000

0000

— — — — 0000

FFFF

— — — — 0000

— — TCS — 0000

— — — — 0000

0000

— — — — 0000

FFFF

L

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

ABLE 13-1: TIMER2 THROUGH TIMER5 REGISTER MAP 
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Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4

0800 T2CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0810 TMR2
31:16 — — — — — — — — — — — —

15:0 TMR2<15:0>

0820 PR2
31:16 — — — — — — — — — — — —

15:0 PR2<15:0>

0A00 T3CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0A10 TMR3
31:16 — — — — — — — — — — — —

15:0 TMR3<15:0>

0A20 PR3
31:16 — — — — — — — — — — — —

15:0 PR3<15:0>

0C00 T4CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0C10 TMR4
31:16 — — — — — — — — — — — —

15:0 TMR4<15:0>

0C20 PR4
31:16 — — — — — — — — — — — —

15:0 PR4<15:0>

0E00 T5CON
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — TGATE TCKPS<2:0>

0E10 TMR5
31:16 — — — — — — — — — — — —

15:0 TMR5<15:0>

0E20 PR5
31:16 — — — — — — — — — — — —

15:0 PR5<15:0>

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

ote 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectivel
more information.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY
21.0 REAL-TIME CLOCK AND 
CALENDAR (RTCC)

The PIC32 RTCC module is intended for applications in 
which accurate time must be maintained for extended 
periods of time with minimal or no CPU intervention. 
Low-power optimization provides extended battery 
lifetime while keeping track of time.

The following are the key features of this module:

• Time: hours, minutes and seconds

• 24-hour format (military time)

• Visibility of one-half second period

• Provides calendar: Weekday, date, month and 
year

• Alarm intervals are configurable for half of a 
second, one second, 10 seconds, one minute, 10 
minutes, one hour, one day, one week, one month 
and one year

• Alarm repeat with decrementing counter

• Alarm with indefinite repeat: Chime

• Year range: 2000 to 2099

• Leap year correction

• BCD format for smaller firmware overhead

• Optimized for long-term battery operation

• Fractional second synchronization

• User calibration of the clock crystal frequency with 
auto-adjust

• Calibration range: 0.66 seconds error per month

• Calibrates up to 260 ppm of crystal error

• Requirements: External 32.768 kHz clock crystal

• Alarm pulse or seconds clock output on 
RTCC pin

FIGURE 21-1: RTCC BLOCK DIAGRAM

Note: This data sheet summarizes the features 
of the PIC32MX1XX/2XX/5XX 64/100-pin 
family of devices. It is not intended to be 
a comprehensive reference source. To 
complement the information in this data 
sheet, refer to Section 29. “Real-Time 
Clock and Calendar (RTCC)”
(DS60001125) in the “PIC32 Family 
Reference Manual”, which is available 
from the Microchip web site 
(www.microchip.com/PIC32).

RTCC Prescalers

RTCC Timer

Comparator

Compare Registers

Repeat Counter

ALRMTIME

HR, MIN, SEC

ALRMDATEwith Masks

RTCC Interrupt Logic

Alarm
Event

32.768 kHz Input
from Secondary

0.5s

Alarm Pulse

Set RTCC Flag

RTCVAL

ALRMVAL

RTCC

RTCOE

Oscillator (SOSC)

CAL<9:0>

MONTH, DAY, WDAY

RTCTIME

HR, MIN, SEC

RTCDATE

YEAR, MONTH, DAY, WDAY

Seconds Pulse

RTSECSEL

0

1
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY
REGISTER 22-2: AD1CON2: ADC CONTROL REGISTER 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
R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 U-0 U-0

VCFG<2:0> OFFCAL — CSCNA — —

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

BUFS — SMPI<3:0> BUFM ALTS

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 15-13 VCFG<2:0>: Voltage Reference Configuration bits

VREFH VREFL

000 AVDD AVss

001 External VREF+ pin AVSS

010 AVDD External VREF- pin

011 External VREF+ pin External VREF- pin

1xx AVDD AVSS

bit 12 OFFCAL: Input Offset Calibration Mode Select bit
1 = Enable Offset Calibration mode

Positive and negative inputs of the sample and hold amplifier are connected to VREFL

0 = Disable Offset Calibration mode
The inputs to the sample and hold amplifier are controlled by AD1CHS or AD1CSSL

bit 11 Unimplemented: Read as ‘0’

bit 10 CSCNA: Input Scan Select bit
1 = Scan inputs
0 = Do not scan inputs

bit 9-8 Unimplemented: Read as ‘0’

bit 7 BUFS: Buffer Fill Status bit
Only valid when BUFM = 1.
1 = ADC is currently filling buffer 0x8-0xF, user should access data in 0x0-0x7
0 = ADC is currently filling buffer 0x0-0x7, user should access data in 0x8-0xF

bit 6 Unimplemented: Read as ‘0’

bit 5-2 SMPI<3:0>: Sample/Convert Sequences Per Interrupt Selection bits
1111 = Interrupts at the completion of conversion for each 16th sample/convert sequence
1110 = Interrupts at the completion of conversion for each 15th sample/convert sequence
•
•
•

0001 = Interrupts at the completion of conversion for each 2nd sample/convert sequence
0000 = Interrupts at the completion of conversion for each sample/convert sequence

bit 1 BUFM: ADC Result Buffer Mode Select bit
1 = Buffer configured as two 8-word buffers, ADC1BUF7-ADC1BUF0, ADC1BUFF-ADCBUF8
0 = Buffer configured as one 16-word buffer ADC1BUFF-ADC1BUF0

bit 0 ALTS: Alternate Input Sample Mode Select bit
1 = Uses Sample A input multiplexer settings for first sample, then alternates between Sample B and 

Sample A input multiplexer settings for all subsequent samples
0 = Always use Sample A input multiplexer settings
 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page  237
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20/4 19/3 18/2 17/1 16/0

CANCAP — — — — 0480

DNCNT<4:0> 0000

— — SEG2PH<2:0> 0000

BRP<5:0> 0000

— MODIE CTMRIE RBIE TBIE 0000

— MODIF CTMRIF RBIF TBIF 0000

— — — — — 0000

ICODE<6:0> 0040

TXBP RXBP TXWARN RXWARN EWARN 0000

RERRCNT<7:0> 0000

— — — — — 0000

FIFOIP4 FIFOIP3 FIFOIP2 FIFOIP1 FIFOIP0 0000

— — — — — 0000

RXOVF4 RXOVF3 RXOVF2 RXOVF1 RXOVF0 0000

0000

0000

-— MIDE — EID<17:16> xxxx

xxxx

-— MIDE — EID<17:16> xxxx

xxxx

-— MIDE — EID<17:16> xxxx

xxxx

-— MIDE — EID<17:16> xxxx

xxxx

FSEL2<4:0> 0000

FSEL0<4:0> 0000

FSEL6<4:0> 0000

FSEL4<4:0> 0000

FSEL10<4:0> 0000

FSEL8<4:0> 0000

FSEL14<4:0> 0000

FSEL12<4:0> 0000

-— EXID — EID<17:16> xxxx

xxxx

e Section 11.2 “CLR, SET, and INV Registers” for more 
TABLE 23-1: CAN1 REGISTER SUMMARY 
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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

B000 C1CON
31:16 — — — — ABAT REQOP<2:0> OPMOD<2:0>

15:0 ON — SIDLE — CANBUSY — — — — — —

B010 C1CFG
31:16 — — — — — — — — — WAKFIL —

15:0 SEG2PHTS SAM SEG1PH<2:0> PRSEG<2:0> SJW<1:0>

B020 C1INT
31:16 IVRIE WAKIE CERRIE SERRIE RBOVIE — — — — — —

15:0 IVRIF WAKIF CERRIF SERRIF RBOVIF — — — — — —

B030 C1VEC
31:16 — — — — — — — — — — —

15:0 — — — FILHIT<4:0> —

B040 C1TREC
31:16 — — — — — — — — — — TXBO

15:0 TERRCNT<7:0>

B050 C1FSTAT
31:16 — — — — — — — — — — —

15:0 FIFOIP15 FIFOIP14 FIFOIP13 FIFOIP12 FIFOIP11 FIFOIP10 FIFOIP9 FIFOIP8 FIFOIP7 FIFOIP6 FIFOIP5

B060 C1RXOVF
31:16 — — — — — — — — — — —

15:0 RXOVF15 RXOVF14 RXOVF13 RXOVF12 RXOVF11 RXOVF10 RXOVF9 RXOVF8 RXOVF7 RXOVF6 RXOVF5

B070 C1TMR
31:16 CANTS<15:0>

15:0 CANTSPRE<15:0>

B080 C1RXM0
31:16 SID<10:0>

15:0 EID<15:0>

B090 C1RXM1
31:16 SID<10:0>

15:0 EID<15:0>

B0A0 C1RXM2
31:16 SID<10:0>

15:0 EID<15:0>

B0B0 C1RXM3
31:16 SID<10:0>

15:0 EID<15:0>

B0C0 C1FLTCON0
31:16 FLTEN3 MSEL3<1:0> FSEL3<4:0> FLTEN2 MSEL2<1:0>

15:0 FLTEN1 MSEL1<1:0> FSEL1<4:0> FLTEN0 MSEL0<1:0>

B0D0 C1FLTCON1
31:16 FLTEN7 MSEL7<1:0> FSEL7<4:0> FLTEN6 MSEL6<1:0>

15:0 FLTEN5 MSEL5<1:0> FSEL5<4:0> FLTEN4 MSEL4<1:0>

B0E0 C1FLTCON2
31:16 FLTEN11 MSEL11<1:0> FSEL11<4:0> FLTEN10 MSEL10<1:0>

15:0 FLTEN9 MSEL9<1:0> FSEL9<4:0> FLTEN8 MSEL8<1:0>

B0F0 C1FLTCON3
31:16 FLTEN15 MSEL15<1:0> FSEL15<4:0> FLTEN14 MSEL14<1:0>

15:0 FLTEN13 MSEL13<1:0> FSEL13<4:0> FLTEN12 MSEL12<1:0>

B140
C1RXFn
(n = 0-15)

31:16 SID<10:0>

15:0 EID<15:0>

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 their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. Se

information.
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REGISTER 23-13: C1FLTCON3: CAN FILTER 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
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

FLTEN15 MSEL15<1:0> FSEL15<4:0>

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

FLTEN14 MSEL14<1:0> FSEL14<4:0>

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

FLTEN13 MSEL13<1:0> FSEL13<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

FLTEN12 MSEL12<1:0> FSEL12<4:0>

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 FLTEN15: Filter 15 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 30-29 MSEL15<1:0>: Filter 15 Mask Select bits

11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected

bit 28-24 FSEL15<4:0>: FIFO Selection bits

11111 = Reserved
•
•
•

10000 = Reserved
01111 = Message matching filter is stored in FIFO buffer 15
•
•
•

00000 = Message matching filter is stored in FIFO buffer 0

bit 23 FLTEN14: Filter 14 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 22-21 MSEL14<1:0>: Filter 14 Mask Select bits

11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected

Note: The bits in this register can only be modified if the corresponding filter enable (FLTENn) bit is ‘0’.
DS60001290D-page  262 Preliminary  2014-2016 Microchip Technology Inc.
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REGISTER 23-16: C1FIFOCONn: CAN FIFO CONTROL REGISTER ‘n’ (‘n’ = 0 THROUGH 15) 

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

— — — FSIZE<4:0>(1)

15:8
U-0 S/HC-0 S/HC-0 R/W-0 U-0 U-0 U-0 U-0

— FRESET UINC DONLY(1) — — — —

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

TXEN TXABAT(2) TXLARB(3) TXERR(3) TXREQ RTREN TXPR<1:0>

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 31-21 Unimplemented: Read as ‘0’

bit 20-16 FSIZE<4:0>: FIFO Size bits(1)

11111 = Reserved
•
•
•
10000 = Reserved
01111 = FIFO is 16 messages deep
•
•
•
00000 = FIFO is 1 message deep

bit 15 Unimplemented: Read as ‘0’

bit 14 FRESET: FIFO Reset bits

1 = FIFO will be reset when bit is set, cleared by hardware when FIFO is reset.  After setting, the user should 
poll whether this bit is clear before taking any action.

0 = No effect

bit 13 UINC: Increment Head/Tail bit

TXEN = 1: (FIFO configured as a Transmit FIFO)
When this bit is set the FIFO head will increment by a single message

TXEN = 0: (FIFO configured as a Receive FIFO)
When this bit is set the FIFO tail will increment by a single message

bit 12 DONLY: Store Message Data Only bit(1)

TXEN = 1: (FIFO configured as a Transmit FIFO)
This bit is not used and has no effect.

TXEN = 0: (FIFO configured as a Receive FIFO)
1 = Only data bytes will be stored in the FIFO
0 = Full message is stored, including identifier

bit 11-8 Unimplemented: Read as ‘0’

Note 1: These bits can only be modified when the CAN module is in Configuration mode (OPMOD<2:0> bits 
(C1CON<23:21>) = 100).

2: This bit is updated when a message completes (or aborts) or when the FIFO is reset.

3: This bit is reset on any read of this register or when the FIFO is reset.
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20/4 19/3 18/2 17/1 16/0

— — — — — 0000

CVRSS CVR<3:0> 0000

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

TABLE 25-1: COMPARATOR VOLTAGE REFERENCE REGISTER MAP
V

ir
tu

a
l A

d
d

re
s

s
(B

F
8

0_
#)

R
eg

is
te

r
N

am
e(1

)

B
it

 R
a

n
g

e

Bits

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

9800 CVRCON
31:16 — — — — — — — — — — —

15:0 ON — — — — — — — — CVROE CVRR

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

Note 1: The register in this table has corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respe
more information.
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NOTES:
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27.4 Peripheral Module Disable

The Peripheral Module Disable (PMD) registers 
provide a method to disable a peripheral module by 
stopping all clock sources supplied to that module. 
When a peripheral is disabled using the appropriate 
PMD control bit, the peripheral is in a minimum power 
consumption state. The control and status registers 
associated with the peripheral are also disabled, so 
writes to those registers do not have effect and read 
values are invalid.

To disable a peripheral, the associated PMDx bit must 
be set to ‘1’. To enable a peripheral, the associated 
PMDx bit must be cleared (default). See Table 27-1 for 
more information.

TABLE 27-1: PERIPHERAL MODULE DISABLE BITS AND LOCATIONS

Note: Disabling a peripheral module while it’s 
ON bit is set, may result in undefined 
behavior. The ON bit for the associated 
peripheral module must be cleared prior to 
disable a module via the PMDx bits.

Peripheral(1) PMDx bit Name(1) Register Name and Bit Location

ADC1 AD1MD PMD1<0>

CTMU CTMUMD PMD1<8>

Comparator Voltage Reference CVRMD PMD1<12>

Comparator 1 CMP1MD PMD2<0>

Comparator 2 CMP2MD PMD2<1>

Comparator 3 CMP3MD PMD2<2>

Input Capture 1 IC1MD PMD3<0>

Input Capture 2 IC2MD PMD3<1>

Input Capture 3 IC3MD PMD3<2>

Input Capture 4 IC4MD PMD3<3>

Input Capture 5 IC5MD PMD3<4>

Output Compare 1 OC1MD PMD3<16>

Output Compare 2 OC2MD PMD3<17>

Output Compare 3 OC3MD PMD3<18>

Output Compare 4 OC4MD PMD3<19>

Output Compare 5 OC5MD PMD3<20>

Timer1 T1MD PMD4<0>

Timer2 T2MD PMD4<1>

Timer3 T3MD PMD4<2>

Timer4 T4MD PMD4<3>

Timer5 T5MD PMD4<4>

UART1 U1MD PMD5<0>

UART2 U2MD PMD5<1>

UART3 U3MD PMD5<2>

UART4 U4MD PMD5<3>

UART5 U5MD PMD5<4>

SPI1 SPI1MD PMD5<8>

SPI2 SPI2MD PMD5<9>

SPI3 SPI3MD PMD5<10>

SPI4 SPI4MD PMD5<11>

I2C1 I2C1MD PMD5<16>

I2C2 I2C2MD PMD5<17>

USB(2) USBMD PMD5<24>

CAN CAN1MD PMD5<28>

RTCC RTCCMD PMD6<0>

Reference Clock Output REFOMD PMD6<1>

PMP PMPMD PMD6<16>

Note 1: Not all modules and associated PMDx bits are available on all devices. See TABLE 1: “PIC32MX1XX/2XX/5XX 
64/100-pin Controller Family Features” for the list of available peripherals.

2: Module must not be busy after clearing the associated ON bit and prior to setting the USBMD bit.
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28.0 SPECIAL FEATURES

PIC32MX1XX/2XX/5XX 64/100-pin devices include 
several features intended to maximize application 
flexibility and reliability and minimize cost through 
elimination of external components. These are:

• Flexible device configuration

• Watchdog Timer (WDT)

• Joint Test Action Group (JTAG) interface

• In-Circuit Serial Programming™ (ICSP™)

28.1 Configuration Bits

The Configuration bits can be programmed using the 
following registers to select various device 
configurations.

• DEVCFG0: Device Configuration Word 0

• DEVCFG1: Device Configuration Word 1

• DEVCFG2: Device Configuration Word 2

• DEVCFG3: Device Configuration Word 3

• CFGCON: Configuration Control Register

In addition, the DEVID register (Register 28-6) 
provides device and revision information.

Note: This data sheet summarizes the features 
of the PIC32MX1XX/2XX/5XX 64/100-pin 
family of devices. However, it is not 
intended to be a comprehensive 
reference source. To complement the 
information in this data sheet, refer to 
Section 9. “Watchdog Timer and 
Power-up Timer” (DS60001114), Section 
32. “Configuration” (DS60001124) and 
Section 33. “Programming and 
Diagnostics” (DS60001129) in the 
“PIC32 Family Reference Manual”, which 
are available from the Microchip web site 
(www.microchip.com/PIC32).
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TABLE 31-7: DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)  

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

-40°C  TA  +105°C for V-temp 

Param. 
No.

Typical(2) Max. Units Conditions

Power-Down Current (IPD) (Notes 1, 5)

DC40k 33 78 A -40°C

Base Power-Down Current
DC40l 49 78 A +25°C

DC40n 281 450 A +85°C

DC40m 559 895 µA +105ºC

Module Differential Current

DC41e 10 25 A 3.6V Watchdog Timer Current: IWDT (Note 3)

DC42e 29 50 A 3.6V RTCC + Timer1 w/32 kHz Crystal: IRTCC (Note 3)

DC43d 1000 1300 A 3.6V ADC: IADC (Notes 3,4)

Note 1: The test conditions for IPD current measurements are as follows:
• Oscillator mode is EC (for 8 MHz and below) and EC+PLL (for above 8 MHz) with OSC1 driven by 

external square wave from rail-to-rail, (OSC1 input clock input over/undershoot < 100 mV required)

• OSC2/CLKO is configured as an I/O input pin

• USB PLL oscillator is disabled if the USB module is implemented, PBCLK divisor = 1:8

• CPU is in Sleep mode, and SRAM data memory Wait states = 1

• No peripheral modules are operating, (ON bit = 0), but the associated PMD bit is set

• WDT, Clock Switching, Fail-Safe Clock Monitor, and Secondary Oscillator are disabled

• All I/O pins are configured as inputs and pulled to VSS

• MCLR = VDD

• RTCC and JTAG are disabled

2: Data in the “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance 
only and are not tested.

3: The  current is the additional current consumed when the module is enabled. This current should be 
added to the base IPD current.

4: Test conditions for ADC module differential current are as follows: Internal ADC RC oscillator enabled.

5: IPD electrical characteristics for devices with 256 KB Flash are only provided as Preliminary information.
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TABLE 31-17: EXTERNAL CLOCK TIMING REQUIREMENTS

AC CHARACTERISTICS

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

-40°C  TA  +105°C for V-temp

Param.
No.

Symbol Characteristics Min. Typical(1) Max. Units Conditions

OS10 FOSC External CLKI Frequency
(External clocks allowed only
in EC and ECPLL modes)

DC
4

—
—

40
40

MHz
MHz

EC (Note 4)
ECPLL (Note 3)

OS11 Oscillator Crystal Frequency 3 — 10 MHz XT (Note 4)

OS12 4 — 10 MHz XTPLL
(Notes 3,4)

OS13 10 — 25 MHz HS (Note 5)

OS14 10 — 25 MHz HSPLL
(Notes 3,4)

OS15 32 32.768 100 kHz SOSC (Note 4)

OS20 TOSC TOSC = 1/FOSC = TCY (Note 2) — — — — See parameter 
OS10 for FOSC 
value

OS30 TOSL,
TOSH

External Clock In (OSC1)
High or Low Time

0.45 x TOSC — — ns EC (Note 4) 

OS31 TOSR,
TOSF

External Clock In (OSC1)
Rise or Fall Time

— — 0.05 x TOSC ns EC (Note 4)

OS40 TOST Oscillator Start-up Timer Period
(Only applies to HS, HSPLL, 
XT, XTPLL and SOSC Clock 
Oscillator modes)

— 1024 — TOSC (Note 4)

OS41 TFSCM Primary Clock Fail Safe 
Time-out Period

— 2 — ms (Note 4)

OS42 GM External Oscillator 
Transconductance (Primary 
Oscillator only)

— 12 — mA/V VDD = 3.3V,
TA = +25°C
(Note 4)

Note 1: Data in “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are characterized but are not 
tested.

2: Instruction cycle period (TCY) equals the input oscillator time base period. All specified values are based on 
characterization data for that particular oscillator type under standard operating conditions with the device 
executing code. Exceeding these specified limits may result in an unstable oscillator operation and/or 
higher than expected current consumption. All devices are tested to operate at “min.” values with an 
external clock applied to the OSC1/CLKI pin.

3: PLL input requirements: 4 MHZ  FPLLIN  5 MHZ (use PLL prescaler to reduce FOSC). This parameter is 
characterized, but tested at 10 MHz only at manufacturing.

4: This parameter is characterized, but not tested in manufacturing.
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TABLE 31-34: ADC MODULE SPECIFICATIONS 

AC CHARACTERISTICS

Standard Operating Conditions (see Note 5): 2.5V to 3.6V
(unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial 

-40°C  TA  +105°C for V-temp

Param. 
No.

Symbol Characteristics Min. Typical Max. Units Conditions

Device Supply

AD01 AVDD Module VDD Supply Greater of 
VDD – 0.3 

or 2.5

— Lesser of 
VDD + 0.3 or 

3.6

V —

AD02 AVSS Module VSS Supply VSS — AVDD V (Note 1)

Reference Inputs

AD05
AD05a

VREFH Reference Voltage High AVSS + 2.0
2.5

—
—

AVDD

3.6
V
V

(Note 1)
VREFH = AVDD (Note 3)

AD06 VREFL Reference Voltage Low AVSS — VREFH – 2.0 V (Note 1)

AD07 VREF Absolute Reference 
Voltage (VREFH – VREFL)

2.0 — AVDD V (Note 3)

AD08
AD08a

IREF Current Drain —
—

250
—

400
3

µA
µA

ADC operating
ADC off

Analog Input

AD12 VINH-VINL Full-Scale Input Span VREFL — VREFH V —

AD13 VINL Absolute VINL Input 
Voltage

AVSS – 0.3 — AVDD/2 V —

AD14 VIN Absolute Input Voltage AVSS – 0.3 — AVDD + 0.3 V —

AD15 — Leakage Current — ±0.001 ±0.610 µA VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3.3V
Source Impedance = 10 k

AD17 RIN Recommended 
Impedance of Analog 
Voltage Source

— — 5k  (Note 1)

ADC Accuracy – Measurements with External VREF+/VREF-

AD20c Nr Resolution 10 data bits bits —

AD21c INL Integral Non-linearity > -1 — < 1 LSb VINL = AVSS = VREFL = 0V, 
AVDD = VREFH = 3.3V

AD22c DNL Differential Non-linearity > -1 — < 1 LSb VINL = AVSS = VREFL = 0V, 
AVDD = VREFH = 3.3V 
(Note 2)

AD23c GERR Gain Error > -1 — < 1 LSb VINL = AVSS = VREFL = 0V, 
AVDD = VREFH = 3.3V

AD24c EOFF Offset Error > -1 — < 1 Lsb VINL = AVSS = 0V, 
AVDD = 3.3V

AD25c — Monotonicity — — — — Guaranteed

Note 1: These parameters are not characterized or tested in manufacturing.

2: With no missing codes.

3: These parameters are characterized, but not tested in manufacturing.

4: Characterized with a 1 kHz sine wave.

5: The ADC module is functional at VBORMIN < VDD < 2.5V, but with degraded performance. Unless otherwise 
stated, module functionality is tested, but not characterized.
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FIGURE 31-21: PARALLEL MASTER PORT READ TIMING DIAGRAM 

TABLE 31-37: PARALLEL SLAVE PORT REQUIREMENTS

AC CHARACTERISTICS

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

-40°C  TA  +105°C for V-temp

Para
m.No.

Symbol Characteristics(1) Min. Typ. Max. Units Conditions

PS1 TdtV2wr
H

Data In Valid before WR or CS 
Inactive (setup time)

20 — — ns —

PS2 TwrH2dt
I

WR or CS Inactive to Data-In 
Invalid (hold time) 

40 — — ns —

PS3 TrdL2dt
V

RD and CS Active to Data-Out 
Valid

— — 60 ns —

PS4 TrdH2dtI RD Activeor CS Inactive to 
Data-Out Invalid

0 — 10 ns —

PS5 Tcs CS Active Time TPB + 40 — — ns —

PS6 TWR WR Active Time TPB + 25 — — ns —

PS7 TRD  RD Active Time TPB + 25 — — ns —

Note 1: These parameters are characterized, but not tested in manufacturing.

TPB TPB TPB TPB TPB TPB TPB TPB

PB Clock

PMALL/PMALH

PMD<7:0>

PMA<13:18>

PMRD

PMCS<2:1>

PMWR

PM5

DataAddress<7:0>

PM1

PM3

PM6

Data

PM7

Address<7:0>

Address

PM4

PM2
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FIGURE 31-22: PARALLEL MASTER PORT WRITE TIMING DIAGRAM 

TABLE 31-38: PARALLEL MASTER PORT READ TIMING REQUIREMENTS

AC CHARACTERISTICS

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

-40°C  TA  +105°C for V-temp 

Param. 
No.

Symbol Characteristics(1) Min. Typ. Max. Units Conditions

PM1 TLAT PMALL/PMALH Pulse Width — 1 TPB — — —

PM2 TADSU Address Out Valid to PMALL/
PMALH Invalid (address setup 
time)

— 2 TPB — — —

PM3 TADHOLD PMALL/PMALH Invalid to 
Address Out Invalid (address 
hold time)

— 1 TPB — — —

PM4 TAHOLD PMRD Inactive to Address Out 
Invalid
(address hold time)

5 — — ns —

PM5 TRD PMRD Pulse Width — 1 TPB — — —

PM6 TDSU PMRD or PMENB Active to Data 
In Valid (data setup time)

15 — — ns —

PM7 TDHOLD PMRD or PMENB Inactive to 
Data In Invalid (data hold time)

— 80 — ns —

Note 1: These parameters are characterized, but not tested in manufacturing.

TPB TPB TPB TPB TPB TPB TPB TPB

PB Clock

PMALL/PMALH

PMD<7:0>

PMA<13:18>

PMWR

PMCS<2:1>

PMRD

PM12
PM13

PM11

Address

Address<7:0> Data

PM2 + PM3

PM1
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