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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"

Active

MIPS32® M4K™

32-Bit Single-Core

50MHz

12C, IrDA, LINbus, PMP, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
85

256KB (256K x 8)

FLASH

32K x 8

2.3V ~ 3.6V

A/D 48x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TQFP

100-TQFP (14x14)
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

TABLE 1-1: PINOUT 1/O DESCRIPTIONS (CONTINUED)
Pin Number
Pin Name GSFF;\II? 100-pin T?/Ip?e il;fggr Description
TQFP
TQFP
AN36 — 47 I Analog
AN37 — 48 I Analog
AN38 — 52 I Analog
AN39 — 53 I Analog
AN40 — 79 I Analog
AN41 — 80 I Analog .
Analog input channels.
AN42 — 83 I Analog
AN43 — 84 I Analog
AN44 — 87 I Analog
AN45 — 88 I Analog
AN46 — 93 I Analog
AN47 — 94 I Analog
CLKI 39 63 | ST/CMOS Exter.nal clock source input. Always associated with OSC1 pin
function.
Oscillator crystal output. Connects to crystal or resonator in
Crystal Oscillator mode. Optionally functions as CLKO in RC
CLKO 40 64 o - angj EC modes. Always aszociateg with the OSC2 pin
function.
0SC1 39 63 | ST/CMOS 22(32fité);ﬂ(é;ysstoatlh|2£:its.es.T buffer when configured in RC
Oscillator crystal output. Connects to crystal or resonator in
0SsC2 40 64 (0] — Crystal Oscillator mode. Optionally functions as CLKO in RC
and EC modes.
soscl 47 73 | ST/CMOS 2t2h.26r3v€\/3i:22 low-power oscillator crystal input; CMOS
SOSCO 48 74 (0] — 32.768 kHz low-power oscillator crystal output.
IC1 PPS PPS | ST
IC2 PPS PPS | ST
IC3 PPS PPS | ST Capture Input 1-5
IC4 PPS PPS | ST
IC5 PPS PPS | ST
OCH1 PPS PPS (0] ST Output Compare Output 1
0C2 PPS PPS (0] ST Qutput Compare Output 2
0C3 PPS PPS (0] ST Qutput Compare Output 3
OC4 PPS PPS (0] ST Output Compare Output 4
0OC5 PPS PPS (0] ST Qutput Compare Output 5
OCFA PPS PPS I ST Output Compare Fault A Input
OCFB 30 44 | ST Output Compare Fault B Input
Legend: CMOS = CMOS compatible input or output Analog = Analog input | = Input O = Output
ST = Schmitt Trigger input with CMOS levels ~ TTL = TTL input buffer P = Power
Note 1: This pin is only available on devices without a USB module.
2: This pin is only available on devices with a USB module.
3: This pin is not available on 64-pin devices with a USB module.
4: This pin is only available on 100-pin devices without a USB module.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 5-2: INTSTAT: INTERRUPT STATUS REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
U-0 u-0 u-0 U-0 U-0 u-0 u-0 u-0
31:24 — — — — — — — —
U-0 u-0 u-0 U-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 U-0 u-0 u-0 U-0 U-0 R/W-0 R/W-0 R/W-0
' — — — — — SRIPL<2:0>(1)
_ u-0 u-o RIW-0 RW-0 RIW-0 RIW-0 | rRwo | RWoO
70 — _ VEC<5:0>@
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 31-11 Unimplemented: Read as ‘0’
bit 10-8 SRIPL<2:0>: Requested Priority Level bits(™)
111- 000 = The priority level of the latest interrupt presented to the CPU
bit 7-6 Unimplemented: Read as ‘0’
bit5-0  VEC<5:0>: Interrupt Vector bits()
11111- 00000 = The interrupt vector that is presented to the CPU
Note 1. This value should only be used when the interrupt controller is configured for Single Vector mode.
REGISTER 5-3: IPTMR: INTERRUPT PROXIMITY TIMER REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
3124 IPTMR<31:24>
93:16 RWo | Rwo | Rwo | Rwo | RW-0 RWoO | Rwo | RWo
IPTMR<23:16>
158 Rwo | RrRwo | Rwo | RrRwo | Rwo | RwW0 | RWO [ RWo
’ IPTMR<15:8>
_ Rwo | RrRwo | Rwo | RrRwo | Rwo | Rwo | Rwo [ Rwo
7:0 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.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 6-4: NVMDATA: FLASH PROGRAM DATA REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
RIW-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0 RIW-0 R/W-0
3124 NVMDATA<31:24>
rRwo [ RrRwo | Rwo [ Rwo | Rwo ] R/W-0 RIW-0 R/W-0
23:16 NVMDATA<23:16>
Rwo | Rwo | Rwo | Rwo | Rwo | RwWo RW-0 RW-0
15:8 NVMDATA<15:8>
_ rRwo | rRwo | Rwo [ Rwo | Rwo | RIW-0 RIW-0 R/W-0
70 NVMDATA<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 = Bitis unknown

bit 31-0 NVMDATA<31:0>: Flash Programming Data bits

Note:  The bits in this register are only reset by a Power-on Reset (POR). I
REGISTER 6-5: NVMSRCADDR: SOURCE DATA ADDRESS REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
RIW-0 RIW-0 RIW-0 R/W-0 RIW-0 RIW-0 RIW-0 R/W-0
3124 NVMSRCADDR<31:24>
Rwo | Rwo | Rwo | Rwo | Rwo | RWo RW-0 RW-0
23:16 NVMSRCADDR<23:16>
Rwo | Rwo | Rwo | Rwo | Rwo | RWo RW-0 RW-0
15:8 NVMSRCADDR<15:8>
_ rRwo [ RrRwo | Rwo [ Rwo | Rwo | R/W-0 RIW-0 R/W-0
70 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 = Bitis 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.

© 2014-2016 Microchip Technology Inc.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

FIGURE 8-2: PIC32MX1XX/2XX/5XX PLL BLOCK DIAGRAM

(Crystal, External Clock
Or Internal RC)

FPLLIDIV

Divide By:
1,2,3,4,5,6,10,12

Divide By:
1,2,4,8,16,32,64,256

Multiply By:
15,16,17,18,19,
0,21,22,23,24

Note 1: This frequency range must be satisfied at all times if the PLL is enabled and software is updating the
corresponding bits in the OSCON register.

© 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page 75



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 9-4: DCRCCON: DMA CRC CONTROL REGISTER (CONTINUED)

bit 6 CRCAPP: CRC Append Mode bit(!)
1 = The DMA transfers data from the source into the CRC but NOT to the destination. When a block transfer
completes the DMA writes the calculated CRC value to the location given by CHxDSA
0 = The DMA transfers data from the source through the CRC obeying WBO as it writes the data to the
destination

bit 5 CRCTYP: CRC Type Selection bit

1 = The CRC module will calculate an IP header checksum
0 = The CRC module will calculate a LFSR CRC

bit 4-3 Unimplemented: Read as ‘0’
bit 2-0 CRCCH<2:0>: CRC Channel Select bits

111 = CRC is assigned to Channel 7
110 = CRC is assigned to Channel 6
101 = CRC is assigned to Channel 5
100 = CRC is assigned to Channel 4
011 = CRC is assigned to Channel 3
010 = CRC is assigned to Channel 2
001 = CRC is assigned to Channel 1
000 = CRC is assigned to Channel 0

Note 1. When WBO =1, unaligned transfers are not supported and the CRCAPP bit cannot be set.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

11.3 Peripheral Pin Select

A major challenge in general purpose devices is provid-
ing the largest possible set of peripheral features while
minimizing the conflict of features on 1/O pins. The chal-
lenge is even greater on low pin count devices. In an
application where more than one peripheral needs to
be assigned to a single pin, inconvenient workarounds
in application code or a complete redesign may be the
only options.

Peripheral pin select configuration provides an
alternative to these choices by enabling peripheral set
selection and their placement on a wide range of 1/O
pins. By increasing the pinout options available on a
particular device, users can better tailor the device to
their entire application, rather than trimming the
application to fit the device.

The peripheral pin select configuration feature
operates over a fixed subset of digital 1/0 pins. Users
may independently map the input and/or output of most
digital peripherals to these I/O pins. Peripheral pin
select is performed in software and generally does not
require the device to be reprogrammed. Hardware
safeguards are included that prevent accidental or
spurious changes to the peripheral mapping once it has
been established.

11.3.1 AVAILABLE PINS

The number of available pins is dependent on the
particular device and its pin count. Pins that support the
peripheral pin select feature include the designation
“‘RPn” in their full pin designation, where “RP”
designates a remappable peripheral and “n” is the

remappable port number.

11.3.2 AVAILABLE PERIPHERALS

The peripherals managed by the peripheral pin select
are all digital-only peripherals. These include general
serial communications (UART and SPI), general pur-
pose timer clock inputs, timer-related peripherals (input
capture and output compare) and interrupt-on-change
inputs.

In comparison, some digital-only peripheral modules
are never included in the peripheral pin select feature.
This is because the peripheral’s function requires spe-
cial I/O circuitry on a specific port and cannot be easily
connected to multiple pins. These modules include 12c
among others. A similar requirement excludes all mod-
ules with analog inputs, such as the Analog-to-Digital
Converter (ADC).

A key difference between remappable and non-remap-
pable peripherals is that remappable peripherals are
not associated with a default 1/0 pin. The peripheral
must always be assigned to a specific I/O pin before it
can be used. In contrast, non-remappable peripherals
are always available on a default pin, assuming that the
peripheral is active and not conflicting with another
peripheral.

When a remappable peripheral is active on a given I/O
pin, it takes priority over all other digital I/O and digital
communication peripherals associated with the pin.
Priority is given regardless of the type of peripheral that
is mapped. Remappable peripherals never take priority
over any analog functions associated with the pin.

11.3.3 CONTROLLING PERIPHERAL PIN
SELECT

Peripheral pin select features are controlled through
two sets of SFRs: one to map peripheral inputs, and
one to map outputs. Because they are separately
controlled, a particular peripheral’s input and output (if
the peripheral has both) can be placed on any
selectable function pin without constraint.

The association of a peripheral to a peripheral-select-
able pin is handled in two different ways, depending on
whether an input or output is being mapped.

11.34 INPUT MAPPING

The inputs of the peripheral pin select options are
mapped on the basis of the peripheral. That is, a control
register associated with a peripheral dictates the pin it
will be mapped to. The [pin name]R registers, where [pin
name] refers to the peripheral pins listed in Table 11-1,
are used to configure peripheral input mapping (see
Register 11-1). Each register contains sets of 4 bit
fields. Programming these bit fields with an appropriate
value maps the RPn pin with the corresponding value to
that peripheral. For any given device, the valid range of
values for any bit field is shown in Table 11-1.

For example, Figure 11-2 illustrates the remappable
pin selection for the U1RX input.

FIGURE 11-2: REMAPPABLE INPUT

EXAMPLE FOR U1RX
U1RXR<3:0>

X W
RPA2
X 1
RPB6
2 U1RX input
RPA4 to peripheral
([ ] [
([ ] [
( [ ]
X n
RPn
Note: For input only, peripheral pin select functionality

does not have priority over TRISx settings.
Therefore, when configuring RPn pin for input,
the corresponding bit in the TRISx register must
also be configured for input (set to ‘1’).

© 2014-2016 Microchip Technology Inc.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

TABLE 11-1:  INPUT PIN SELECTION (CONTINUED)

Peripheral Pin

[pin name]R SFR

[pin name]R bits

[pin name]R Value to
RPn Pin Selection

INT1 INT1R INT1R<3:0>
T3CK T3CKR T3CKR<3:0>
IC1 IC1R IC1R<3:0>
U3CTS U3CTSR U3CTSR<3:0>
U4RX U4RXR U4RXR<3:0>
U5RX USRXR U5RXR<3:0>
SS2 SS2R SS2R<3:0>
OCFA OCFAR OCFAR<3:0>

0000 = RPD1
0001 = RPG9
0010 = RPB14
0011 = RPDO
0100 = RPD8
0101 = RPB6
0110 = RPD5
0111 = RPB2
1000 = RPF3®)
1001 = RPF13®)
1010 = Reserved
1011 = RPF2()
1100 = RPC2®)
1101 = RPE8®)
1110 = Reserved
1111 = Reserved

Note 1. This selection is not available on 64-pin USB devices.

This selection is only available on 100-pin General Purpose devices.
This selection is not available on 64-pin devices.

This selection is not available when USBID functionality is used on USB devices.
This selection is not available on devices without a CAN module.
This selection is not available on USB devices.

This selection is not available when VBUSON functionality is used on USB devices.

Nogaghwh
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TABLE 11-18: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP (CONTINUED)

@ Bits
o = o} 2
° 9] ©
3g | @e 5 3
< 14
‘_§ g SO:J’Z = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 171 16/0 Z
2= o <
>
FB88 | RPC2R 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — — — — RPC2<3:0> 0000
SO PSS T I I S = N I I O N I I I B I B I [
15:0 — — — — — — — — — — — — RPC3<3:0> 0000
JSUNS PSP 1 I I A I I N BN N N N N N S ) N B [
15:0 _ _ _ — — — — — — — — — RPC4<3:0> 0000
oo lmrore PO = [ = [ = = == e e e e e e T = = oo
15:0 — — — — — — — — — — — — RPC13<3:0> 0000
SO PSU FSE IE= E E IN I  E I I E E I B I [
15:0 — — — — — — — — — — — — RPC14<3:0> 0000
colmoon P = | = [ = = == oo o e e e e T | = ] = oo
15:0 — — — — — — — — — — — — RPD0<3:0> 0000
o lmom POl = [ = = == oo e e e e e e e T = = oo
15:0 — — — — — — — — — — — — RPD1<3:0> 0000
SN PSR T I = S N B I I N N I I I B B B I [
15:0 — — — — — — — — — — — — RPD2<3:0> 0000
SO PSS 7 I I I N N N = = = = = I ) ) ) [
15:0 — — — — — — — — — — — — RPD3<3:0> 0000
oo P = | = [ = = = - o o e e e e e | = ] = oo
15:0 — — — — — — — — — — — — RPD4<3:0> 0000
SO PSR T I = S I N I I O N I I I B I B I [
15:0 — — — — — — — — — — — — RPD5<3:0> 0000
ol POl = [ = = = = o e e e e e e e T [ = = Jow
15:0 — — — — — — — — — — — — RPD8<3:0> 0000
e lmoon P8 = | = [ = = = = o e e e e e e | = ] = oo
15:0 — — — — — — — — — — — — RPD9<3:0> 0000
s |moon, P8 = [ = = = o o e e e e e e e T [ = = Jow
15:0 — — — — — — — — — — — — RPD10<3:0> 0000
SV DSOS 1) = = N I IS I = = I A I N I I ) B [
15:0 — — — — — — — — — — — — RPD11<3:0> 0000
oo lmomm |28 = [ = | = = = = o o T e e e T | = ] = oo
15:0 — — — — — — — — — — — — RPD12<3:0> 0000
s |, Pl = | = = o e e e e e e e T [ = ] = oo
15:0 — — — — — — — — — — — — RPD14<3:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: This register is not available if the associated RPx function is not present on the device. Refer to the pin table for the specific device to determine availability.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 11-1:

[pin name]R: PERIPHERAL PIN SELECT INPUT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
u-0 u-0 u-0 u-0 U-0 u-0 u-0 u-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 U-0 u-0 u-0 u-0
23:16
u-0 u-0 U-0 u-0 U-0 u-0 u-0 U-0
15:8 — — — — — — — —
70 u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
' — — — — [pin name]R<3:0>
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 31-4 Unimplemented: Read as ‘0’
bit 3-0 [pin name]R<3:0>: Peripheral Pin Select Input bits
Where [pin name] refers to the pins that are used to configure peripheral input mapping. See Table 11-1 for
input pin selection values.
Note:  Register values can only be changed if the IOLOCK Configuration bit (CFGCON<13>) = 0.

REGISTER 11-2: RPnR: PERIPHERAL PIN SELECT OUTPUT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
u-0 u-0 u-0 u-0 U-0 u-0 U-0 u-0
31:24
u-0 u-0 u-0 u-0 U-0 u-0 u-0 u-0
23:16
u-0 u-0 u-0 u-0 U-0 U-0 u-0 U-0
15:8 — — — — — — — —
20 u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
' — — — — RPnR<3:0>
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 31-4 Unimplemented: Read as ‘0’

bit 3-0 RPNR<3:0>: Peripheral Pin Select Output bits
See Table 11-2 for output pin selection values.
Note:  Register values can only be changed if the IOLOCK Configuration bit (CFGCON<13>) = 0. I

© 2014-2016 Microchip Technology Inc.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

NOTES:
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 21-4:

RTCDATE: RTC DATE VALUE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 YEAR10<3:0> YEARO01<3:0>
R/W-x RW-x | RWx | RW-x R/W-x RWx | RWx | RWx
23:16 MONTH10<3:0> MONTHO01<3:0>
RW-x RW-x | Rwx | Rwx RW-x RW-x |  RWx | RWx
15:8 DAY10<3:0> DAY01<3:0>
_ u-0 u-0 U-0 u-0 RW-x RW-x | RW-x | RWx
7:0 — — — — WDAY01<3:0>
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 31-28
bit 27-24
bit 23-20
bit 19-16
bit 15-12
bit 11-8
bit 7-4
bit 3-0

YEAR10<3:0>: Binary-Coded Decimal Value of Years bits, 10s place digits
YEARO01<3:0>: Binary-Coded Decimal Value of Years bits, 1s place digit
MONTH10<3:0>: Binary-Coded Decimal Value of Months bits, 10s place digits; contains a value of 0 or 1

MONTHO01<3:0>: Binary-Coded Decimal Value of Months bits, 1s place digit; contains a value from 0 to 9

DAY10<3:0>: Binary-Coded Decimal Value of Days bits, 10s place digits; contains a value from 0 to 3

DAY01<3:0>: Binary-Coded Decimal Value of Days bits, 1s place digit; contains a value from 0 to 9
Unimplemented: Read as ‘0’
WDAY01<3:0>: Binary-Coded Decimal Value of Weekdays bits,1s place digit; contains a value from 0 to 6

Note:

This register is only writable when RTCWREN = 1 (RTCCON<3>).

DS60001290D-page 228
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 22-5:

ADI1CSSL: ADC INPUT SCAN SELECT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 1" CSs131@ | cssL30@ | cssi2o®@ | cssi2e®@ | CsSL27 | CSSL26 | CSSL25 | Csslza
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
2316 " Ccssi23 | cssl21 | CSSL21 | CSSL20 | CSSL19 | CSsLi8 | CSSL17 | CSsLi6
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
158 Ccssi15 | cssLi4 | CssLi3 | CssLi2 | CSSLi1 | CsSLi0 | cssLe | cssL8
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 cssL7 CSSL6 | CSSLs | Cssl4 | cssL3 CsSL2 CssLi | cssLo
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 CSSL<31:0>: ADC Input Pin Scan Selection bits

Note 1:

1 = Select ANXx for input scan; CSSLx = ANx, where ‘X’ = 0-31
0 = Skip ANXx for input scan; CSSLx = ANx, where X’ = 0-31

For devices with 64 pins, CSSL28 selects IVREF (Band Gap) for scan; CSSL29 selects CTMU temperature
diode for scan; and CSSL30 selects CTMU input for scan
On devices with less than 32 analog inputs, all CSSLx bits can be selected; however, inputs selected for
scan without a corresponding input on the device will convert to VREFL.

REGISTER 22-6: AD1CSSL2: ADC INPUT SCAN SELECT REGISTER 2

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 20/21/13/5 | 28/20112/4 | 27/19111/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
31:24 - - - - - - - -
. U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0
23:16 - = = = = CSSL50@ | cssL49®W | cssL4s®
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
158 Ccssla7 | CSsl46 | CSsL4s | CSSLad | CSSL43 | CSSL42 | CSSL41 | CSSL40
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 CSSL39 | CSSL38 | CSSL37 | CSSL36 | CSSL35 | CSsla4 | CSSL33 | CSsLaz
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 31-19 Unimplemented: Read as ‘0’
CSSL<50:32>: ADC Input Pin Scan Selection bits

1 = Select ANXx for input scan; CSSLx = ANx, where X’ = 32-50
0 = Skip ANXx for input scan; CSSLx = ANx, where X’ = 32-50

bit 18-0

Note 1:

For devices with 100 or more pins, CSSL48 selects IVREF (Band Gap) for scan; CSSL49 selects CTMU
temperature diode for scan; and CSSL50 selects CTMU input for scan

Note:

The ANXx inputs in this register only support devices with 100 or more pins.

© 2014-2016 Microchip Technology Inc.
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REGISTER 23-3: C1INT: CAN INTERRUPT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 uU-0 U-0 u-0
31:24 IVRIE WAKIE CERRIE SERRIE RBOVIE — — —
] u-0 uU-0 uU-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
23:16 — — — — MODIE CTMRIE RBIE TBIE
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 uU-0 U-0 u-0
15:8 IVRIF WAKIF CERRIF | SERRIF®Y) | RBOVIF — — —
) u-0 uU-0 uU-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
70 — — — — MODIF CTMRIF RBIF TBIF
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31 IVRIE: Invalid Message Received Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 30 WAKIE: CAN Bus Activity Wake-up Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 29 CERRIE: CAN Bus Error Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 28 SERRIE: System Error Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 27 RBOVIE: Receive Buffer Overflow Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 26-20 Unimplemented: Read as ‘0’
bit 19 MODIE: Mode Change Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 18 CTMRIE: CAN Timestamp Timer Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 17 RBIE: Receive Buffer Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 16 TBIE: Transmit Buffer Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 15 IVRIF: Invalid Message Received Interrupt Flag bit
1 = An invalid messages interrupt has occurred
0 = An invalid message interrupt has not occurred

Note 1. This bit can only be cleared by turning the CAN module Off and On by clearing or setting the ON bit
(C1CON<15>).
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REGISTER 23-17: C1FIFOINTn: CAN FIFO INTERRUPT REGISTER ‘n’ (‘n’ = 0 THROUGH 15)
(CONTINUED)
bit 9 TXHALFIF: FIFO Transmit FIFO Half Empty Interrupt Flag bit®

TXEN = 1: (FIFO configured as a transmit buffer)
1 =FIFO s < half full
0 = FIFO is > half full

TXEN = 0: (FIFO configured as a receive buffer)
Unused, reads ‘0’
bit 8 TXEMPTYIF: Transmit FIFO Empty Interrupt Flag bit(1)
TXEN = 1: (FIFO configured as a transmit buffer)
1 = FIFO is empty
0 = FIFO is not empty, at least 1 message queued to be transmitted
TXEN = 0: (FIFO configured as a receive buffer)
Unused, reads ‘0’
bit 7-4  Unimplemented: Read as ‘0’

bit 3 RXOVFLIF: Receive FIFO Overflow Interrupt Flag bit
TXEN = 1: (FIFO configured as a transmit buffer)
Unused, reads ‘0’

TXEN = 0: (FIFO configured as a receive buffer)
1 = Overflow event has occurred
0 = No overflow event occured

bit 2 RXFULLIF: Receive FIFO Full Interrupt Flag bit™®)
TXEN = 1: (FIFO configured as a transmit buffer)
Unused, reads ‘0’

TXEN = 0: (FIFO configured as a receive buffer)
1 =FIFOis full
0 = FIFO is not full

bit 1 RXHALFIF: Receive FIFO Half Full Interrupt Flag bit®)
TXEN = 1: (FIFO configured as a transmit buffer)
Unused, reads ‘0’

TXEN = 0: (FIFO configured as a receive buffer)
1 =FIFO is > half full
0 = FIFO is < half full
bit 0 RXNEMPTYIF: Receive Buffer Not Empty Interrupt Flag bit()
TXEN = 1: (FIFO configured as a transmit buffer)
Unused, reads ‘0’

TXEN = 0: (FIFO configured as a receive buffer)
1 = FIFO is not empty, has at least 1 message
0 = FIFO is empty

Note 1: This bit is read-only and reflects the status of the FIFO.
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24.1

Control Registers

TABLE 24-1: COMPARATOR REGISTER MAP
0 Bits
O~ . <] [%)
5 oa ) 2
2g| zg | & 2
@ S 14
Tg ';-'5 68:]2 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 17/1 16/0 5
2> oM <
<
31:16 — — — — — — — — — — — — — — — — 0000
A000 | CM1CON
15:0 ON COE CPOL — — — — CcouT EVPOL<1:0> — CREF — — CCH<1:0> E1C3
31116 — = — — = — = — = [ = — = — = — | — Joooo
A010| CM2CON
15:0 ON COE CPOL — — — — CcouT EVPOL<1:0> — CREF — — CCH<1:0> E1C3
31:16] — — — — — — — — = | = — — — — — | — oooo
A020 | CM3CON
15:0 ON COE CPOL — — — — CcouT EVPOL<1:0> — CREF — — CCH<1:0> E1C3
060 cmsTAT 2181 — — — — — — — — — — — — — — — — 0000
15:0 — — SIDL — — — — — — — — — — C30UT | C20UT | C10UT |[0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1:

more information.

All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET, and INV Registers” for

ATANVA NId-00T/79 XXS/XXZ/IXXTXNCEDId



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

27.41 CONTROLLING CONFIGURATION
CHANGES

Because peripherals can be disabled during run time,
some restrictions on disabling peripherals are needed
to prevent accidental configuration changes. PIC32
devices include two features to prevent alterations to
enabled or disabled peripherals:

» Control register lock sequence
» Configuration bit select lock

27.4.1.1 Control Register Lock

Under normal operation, writes to the PMDx registers
are not allowed. Attempted writes appear to execute
normally, but the contents of the registers remain
unchanged. To change these registers, they must be
unlocked in hardware. The register lock is controlled by
the PMDLOCK Configuration bit (CFGCON<12>). Set-
ting PMDLOCK prevents writes to the control registers;
clearing PMDLOCK allows writes.

To set or clear PMDLOCK, an unlock sequence must
be executed. Refer to Section 6. “Oscillator”
(DS60001112) in the “PIC32 Family Reference
Manual” for details.

27.41.2 Configuration Bit Select Lock

As an additional level of safety, the device can be
configured to prevent more than one write session to
the PMDx registers. The PMDL1WAY Configuration bit
(DEVCFG3<28>) blocks the PMDLOCK bit from being
cleared after it has been set once. If PMDLOCK
remains set, the register unlock procedure does not
execute, and the peripheral pin select control registers
cannot be written to. The only way to clear the bit and
re-enable PMD functionality is to perform a device
Reset.

DS60001290D-page 288 Preliminary
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REGISTER 28-1: DEVCFGO: DEVICE CONFIGURATION WORD 0 (CONTINUED)

bit 19-10 PWP<9:0>: Program Flash Write-Protect bits

Prevents selected program Flash memory pages from being modified during code execution. The PWP bits
represent the one’s compliment of the number of write protected program Flash memory pages.
11111211111 = Disabled

1111111110 = Memory below 0x0400 address is write-protected

1111111101 = Memory below 0x0800 address is write-protected

1111111100 = Memory below 0x0CO00 address is write-protected

1111111011 = Memory below 0x1000 (4K) address is write-protected

1111111010 = Memory below 0x1400 address is write-protected

1111111001 = Memory below 0x1800 address is write-protected

1111111000 = Memory below 0x1C00 address is write-protected

1111110111 = Memory below 0x2000 (8K) address is write-protected

1111110110 = Memory below 0x2400 address is write-protected

1111110101 = Memory below 0x2800 address is write-protected

1111110100 = Memory below 0x2C00 address is write-protected

1111110011 = Memory below 0x3000 address is write-protected

1111110010 = Memory below 0x3400 address is write-protected

1111110001 = Memory below 0x3800 address is write-protected

1111110000 = Memory below 0x3C00 address is write-protected

1111101111 = Memory below 0x4000 (16K) address is write-protected

:1110111111 = Memory below 0x10000 (64K) address is write-protected
:1101111111 = Memory below 0x20000 (128K) address is write-protected
:1011111111 = Memory below 0x40000 (256K) address is write-protected
%Jlllllllll = Memory below 0x80000 (512K) address is write-protected

0000000000 = All possible memory is write-protected
Note:  These bits are effective only if Boot Flash is also protected by clearing the BWP bit
(DEVCFGO0<24>).
bit 9-5  Reserved: Write ‘1’
bit 4-3 ICESEL<1:0>: In-Circuit Emulator/Debugger Communication Channel Select bits

11 = PGEC1/PGED1 pair is used
10 = PGEC2/PGED2 pair is used
01 = PGEC3/PGED3 pair is used
00 = Reserved

bit 2 JTAGEN: JTAG Enable bit®
1 = JTAG is enabled
0 = JTAG is disabled

bit 1-0 DEBUG<1:0>: Background Debugger Enable bits (forced to ‘11’ if code-protect is enabled)

1x = Debugger is disabled
0x = Debugger is enabled

Note 1: This bit sets the value for the JTAGEN bit in the CFGCON register.
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30.11 Demonstration/Development
Boards, Evaluation Kits, and
Starter Kits

A wide variety of demonstration, development and
evaluation boards for various PIC MCUs and dsPIC
DSCs allows quick application development on fully
functional systems. Most boards include prototyping
areas for adding custom circuitry and provide applica-
tion firmware and source code for examination and
modification.

The boards support a variety of features, including LEDs,
temperature sensors, switches, speakers, RS-232
interfaces, LCD displays, potentiometers and additional
EEPROM memory.

The demonstration and development boards can be
used in teaching environments, for prototyping custom
circuits and for learning about various microcontroller
applications.

In additon to the PICDEM™ and dsPICDEM™
demonstration/development board series of circuits,
Microchip has a line of evaluation kits and demonstra-
tion software for analog filter design, KEEL0OQ® security
ICs, CAN, IrDA®, PowerSmart battery management,
SEEVAL® evaluation system, Sigma-Delta ADC, flow
rate sensing, plus many more.

Also available are starter kits that contain everything
needed to experience the specified device. This usually
includes a single application and debug capability, all
on one board.

Check the Microchip web page (www.microchip.com)
for the complete list of demonstration, development
and evaluation kits.

30.12 Third-Party Development Tools

Microchip also offers a great collection of tools from
third-party vendors. These tools are carefully selected
to offer good value and unique functionality.

* Device Programmers and Gang Programmers
from companies, such as SoftLog and CCS

+ Software Tools from companies, such as Gimpel
and Trace Systems

* Protocol Analyzers from companies, such as
Saleae and Total Phase

» Demonstration Boards from companies, such as
MikroElektronika, Digilent® and Olimex

+ Embedded Ethernet Solutions from companies,
such as EZ Web Lynx, WIZnet and IPLogika®
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FIGURE 31-8: OUTPUT COMPARE MODULE (OCx) TIMING CHARACTERISTICS

OCx 7|Z : I %

(Output Compare oot Co

or PWM mode) OC11 —»' +1ee OC10 —»: =

Note: Refer to Figure 31-1 for load conditions.

TABLE 31-26: OUTPUT COMPARE MODULE TIMING REQUIREMENTS

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

AC CHARACTERISTICS

Pa’\:gm. Symbol Characteristics® Min. | Typical® Max. | Units Conditions
OC10 |TccF OCx Output Fall Time — — — ns |See parameter DO32
ocn1" TccR OCx Output Rise Time — — — ns |See parameter DO31

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

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

FIGURE 31-9: OCx/PWM MODULE TIMING CHARACTERISTICS

.- 0C20 = »

OCFA/OCFB ‘\ : /

OCx : >< OCx is tri-stated

Note: Refer to Figure 31-1 for load conditions.

TABLE 31-27: SIMPLE OCx/PWM MODE TIMING REQUIREMENTS

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

AC CHARACTERISTICS

Pilrc?m Symbol Characteristics® Min Typical(z) Max Units Conditions
0C15 TFD Fault Input to PWM 1/O Change — — 50 ns —
0C20 TFLT Fault Input Pulse Width 50 — — ns —

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

2: Datain “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.
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100-Lead Plastic Thin Quad Flatpack (PF) — 14x14x1 mm Body, 2.00 mm [TQFP]

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

- L1
Units MILLIMETERS

Dimension Limits MIN | NOM MAX
Number of Leads N 100
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [0} 0° 3.5° 7°
Overall Width E 16.00 BSC
Overall Length D 16.00 BSC
Molded Package Width E1 14.00 BSC
Molded Package Length D1 14.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-110B
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