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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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PIC32MX330/350/370/430/450/470
TABLE 1: PIC32MX330/350/370/430/450/470 CONTROLLER FAMILY FEATURES 
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PIC32MX330F064H 64
QFN, 
TQFP

64+12 16 37 5/5/5 4 2/2 5 28 2 N Y 2 Y Y 4/0 53 Y N

PIC32MX330F064L
100 TQFP

64+12 16 54 5/5/5 5 2/2 5 28 2 N Y 2 Y Y 4/0 85 Y Y
124 VTLA

PIC32MX350F128H 64
QFN, 
TQFP

128+12 32 37 5/5/5 4 2/2 5 28 2 N Y 2 Y Y 4/0 53 Y N

PIC32MX350F128L
100 TQFP

128+12 32 54 5/5/5 5 2/2 5 28 2 N Y 2 Y Y 4/0 85 Y Y
124 VTLA

PIC32MX350F256H 64
QFN, 
TQFP

256+12 64 37 5/5/5 4 2/2 5 28 2 N Y 2 Y Y 4/0 53 Y N

PIC32MX350F256L
100 TQFP

256+12 64 54 5/5/5 5 2/2 5 28 2 N Y 2 Y Y 4/0 85 Y Y
124 VTLA

PIC32MX370F512H 64
QFN, 
TQFP

512+12 128 37 5/5/5 4 2/2 5 28 2 N Y 2 Y Y 4/0 53 Y N

PIC32MX370F512L
100 TQFP

512+12 128 54 5/5/5 5 2/2 5 28 2 N Y 2 Y Y 4/0 85 Y Y
124 VTLA

PIC32MX430F064H 64
QFN, 
TQFP

64+12 16 34 5/5/5 4 2/2 5 28 2 Y Y 2 Y Y 4/2 49 Y N

PIC32MX430F064L
100 TQFP

64+12 16 51 5/5/5 5 2/2 5 28 2 Y Y 2 Y Y 4/2 81 Y Y
124 VTLA

PIC32MX450F128H 64
QFN, 
TQFP

128+12 32 34 5/5/5 4 2/2 5 28 2 Y Y 2 Y Y 4/2 49 Y N

PIC32MX450F128HB
(see Note 4)

64
QFN, 
TQFP

128+12 32 34 5/5/5 4 2/2 5 28 2 Y Y 2 Y Y 4/2 49 Y N

PIC32MX450F128L
100 TQFP

128+12 32 51 5/5/5 5 2/2 5 28 2 Y Y 2 Y Y 4/2 81 Y Y
124 VTLA

PIC32MX450F256H 64
QFN, 
TQFP

256+12 64 34 5/5/5 4 2/2 5 28 2 Y Y 2 Y Y 4/2 49 Y N

PIC32MX450F256L
100 TQFP

256+12 64 51 5/5/5 5 2/2 5 28 2 Y Y 2 Y Y 4/2 81 Y Y
124 VTLA

PIC32MX470F512H 64
QFN, 
TQFP

512+12 128 34 5/5/5 4 2/2 5 28 2 Y Y 2 Y Y 4/2 49 Y N

PIC32MX470F512L
100 TQFP

512+12 128 51 5/5/5 5 2/2 5 28 2 Y Y 2 Y Y 4/2 81 Y Y
124 VTLA

PIC32MX470F512LB
(see Note 4)

100 TQFP
512+12 128 51 5/5/5 5 2/2 5 28 2 Y Y 2 Y Y 4/2 81 Y Y

124 VTLA

Note 1: All devices feature 12 KB of Boot Flash memory.
2: Four out of five timers are remappable.
3: Four out of five external interrupts are remappable.
4: This PIC32 device is targeted to specific audio software packages that are tracked for licensing royalty purposes. All peripherals and 

electrical characteristics are identical to their corresponding base part numbers
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PIC32MX330/350/370/430/450/470
4.0 MEMORY ORGANIZATION

PIC32MX330/350/370/430/450/470 microcontrollers 
provide 4 GB of unified virtual memory address space. 
All memory regions, including program, data memory, 
SFRs and Configuration registers, reside in this 
address space at their respective unique addresses. 
The program and data memories can be optionally par-
titioned into user and kernel memories. In addition, the 
data memory can be made executable, allowing 
PIC32MX330/350/370/430/450/470 devices to execute 
from data memory.

Key features include:

• 32-bit native data width

• Separate User (KUSEG) and Kernel (KSEG0/
KSEG1) mode address space

• Flexible program Flash memory partitioning

• Flexible data RAM partitioning for data and 
program space

• Separate boot Flash memory for protected code

• Robust bus exception handling to intercept 
runaway code

• Simple memory mapping with Fixed Mapping 
Translation (FMT) unit

• Cacheable (KSEG0) and non-cacheable (KSEG1) 
address regions

4.1 Memory Layout

PIC32MX330/350/370/430/450/470 microcontrollers 
implement two address schemes: virtual and physical. 
All hardware resources, such as program memory, 
data memory and peripherals, are located at their 
respective physical addresses. Virtual addresses are 
exclusively used by the CPU to fetch and execute 
instructions as well as access peripherals. Physical 
addresses are used by bus master peripherals, such as 
DMA and the Flash controller, that access memory 
independently of the CPU.

The memory maps for the PIC32MX330/350/370/430/
450/470 devices are illustrated in Figure 4-1 through
Figure 4-4.

Note: This data sheet summarizes the features 
of the PIC32MX330/350/370/430/450/
470 family of devices. It is not intended to 
be a comprehensive reference 
source.For detailed information, refer to 
Section 3. “Memory Organization”
(DS60001115), which is available from 
the Documentation > Reference Manual 
section of the Microchip PIC32 web site 
(www.microchip.com/pic32).
 2012-2016 Microchip Technology Inc. DS60001185F-page  39
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PIC32MX330/350/370/430/450/470
6.0 RESETS The Reset module combines all Reset sources and 
controls the device Master Reset signal, SYSRST. The 
following is a list of device Reset sources:

• POR: Power-on Reset 

• MCLR: Master Clear Reset pin 

• SWR: Software Reset

• WDTR: Watchdog Timer Reset

• BOR: Brown-out Reset

• CMR: Configuration Mismatch Reset

• HVDR: High Voltage Detect Reset

A simplified block diagram of the Reset module is 
illustrated in Figure 6-1.

FIGURE 6-1: SYSTEM RESET BLOCK DIAGRAM

Note: This data sheet summarizes the features 
of the PIC32MX330/350/370/430/450/470 
family of devices. It is not intended to be a 
comprehensive reference source. To 
complement the information in this data 
sheet, refer to Section 7. “Resets”
(DS60001118), which is available from the 
Documentation > Reference Manual 
section of the Microchip PIC32 web site 
(www.microchip.com/pic32).
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PIC32MX330/350/370/430/450/470
 

REGISTER 9-12: CHEPFABT: PREFETCH CACHE ABORT STATISTICS 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-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

CHEPFABT<31:24>

23:16
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

CHEPFABT<23:16>

15:8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

CHEPFABT<15:8>

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

CHEPFABT<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 CHEPFABT<31:0>: Prefab Abort Count bits

Incremented each time an automatic prefetch cache is aborted due to a non-sequential instruction fetch, load 
or store.
DS60001185F-page  92  2012-2016 Microchip Technology Inc.
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REGISTER 11-2: U1OTGIE: USB OTG INTERRUPT ENABLE REGISTER 

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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

— — — — — — — —

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

— — — — — — — —

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

— — — — — — — —

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

IDIE T1MSECIE LSTATEIE ACTVIE SESVDIE SESENDIE — VBUSVDIE

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 IDIE: ID Interrupt Enable bit

1 = ID interrupt is enabled
0 = ID interrupt is disabled

bit 6 T1MSECIE: 1 Millisecond Timer Interrupt Enable bit

1 = 1 millisecond timer interrupt is enabled
0 = 1 millisecond timer interrupt is disabled

bit 5 LSTATEIE: Line State Interrupt Enable bit

1 = Line state interrupt is enabled
0 = Line state interrupt is disabled

bit 4 ACTVIE: Bus Activity Interrupt Enable bit

1 = ACTIVITY interrupt is enabled
0 = ACTIVITY interrupt is disabled

bit 3 SESVDIE: Session Valid Interrupt Enable bit

1 = Session valid interrupt is enabled
0 = Session valid interrupt is disabled

bit 2 SESENDIE: B-Session End Interrupt Enable bit

1 = B-session end interrupt is enabled
0 = B-session end interrupt is disabled

bit 1 Unimplemented: Read as ‘0’

bit 0 VBUSVDIE: A-VBUS Valid Interrupt Enable bit

1 = A-VBUS valid interrupt is enabled
0 = A-VBUS valid interrupt is disabled
 2012-2016 Microchip Technology Inc. DS60001185F-page  119



PIC32MX330/350/370/430/450/470
12.3 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 I/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 I/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 I/O 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.

12.3.1 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.

12.3.2 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 I2C 
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 I/O 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.

12.3.3 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.

12.3.4 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 12-1, 
are used to configure peripheral input mapping (see 
Register 12-1). 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 12-1.

For example, Figure 12-2 illustrates the remappable 
pin selection for the U1RX input.

FIGURE 12-2: REMAPPABLE INPUT 
EXAMPLE FOR U1RX

RPA2

RPB6

RPA4

0

1

2 U1RX input

U1RXR<3:0>

to peripheral

RPn

n

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’).
 2012-2016 Microchip Technology Inc. DS60001185F-page  139



PIC32MX330/350/370/430/450/470
TABLE 12-2: OUTPUT PIN SELECTION 

RPn Port Pin RPnR SFR RPnR bits
RPnR Value to Peripheral 

Selection

RPD2 RPD2R RPD2R<3:0> 0000 = No Connect
0001 = U3TX
0010 = U4RTS
0011 = Reserved
0100 = Reserved
0101 = Reserved
0110 = SDO2
0111 = Reserved
1000 = Reserved
1001 = Reserved
1010 = Reserved
1011 = OC3
1100 = Reserved
1101 = C2OUT
1110 = Reserved
1111 = Reserved

RPG8 RPG8R RPG8R<3:0>

RPF4 RPF4R RPF4R<3:0>

RPD10 RPD10R RPD10R<3:0>

RPF1 RPF1R RPF1R<3:0>

RPB9 RPB9R RPB9R<3:0>

RPB10 RPB10R RPB10R<3:0>

RPC14 RPC14R RPC14R<3:0>

RPB5 RPB5R RPB5R<3:0>

RPC1(4) RPC1R RPC1R<3:0>

RPD14(4) RPD14R RPD14R<3:0>

RPG1(4) RPG1R RPG1R<3:0>

RPA14(4) RPA14R RPA14R<3:0>

RPD3 RPD3R RPD3R<3:0> 0000 = No Connect

0001 = U2TX

0010 = Reserved

0011 = U1TX

0100 = U5RTS(4)

0101 = Reserved

0110 = SDO2

0111 = Reserved

1000 = SDO1

1001 = Reserved

1010 = Reserved

1011 = OC4

1100 = Reserved

1101 = Reserved

1110 = Reserved

1111 = Reserved

RPG7 RPG7R RPG7R<3:0>

RPF5 RPF5R RPF5R<3:0>

RPD11 RPD11R RPD11R<3:0>

RPF0 RPF0R RPF0R<3:0>

RPB1 RPB1R RPB1R<3:0>

RPE5 RPE5R RPE5R<3:0>

RPC13 RPC13R RPC13R<3:0>

RPB3 RPB3R RPB3R<3:0>

RPF3(2) RPF3R RPF3R<3:0>

RPC4(4) RPC4R RPC4R<3:0>

RPD15(4) RPD15R RPD15R<3:0>

RPG0(4) RPG0R RPG0R<3:0>

RPA15(4) RPA15R RPA15R<3:0>

Note 1: This selection is only available on General Purpose devices.

2: This selection is only available on 64-pin General Purpose devices.

3: This selection is only available on 100-pin General Purpose devices.

4: This selection is only available on 100-pin USB and General Purpose devices.

5: This selection is not available on 64-pin USB devices.
 2012-2016 Microchip Technology Inc. DS60001185F-page  143
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56H, PIC32MX370F512H, 
 DEVICES ONLY

A
ll

R
es

et
s 

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

— — — — — 0000

NSELE4 — ANSELE2 — — 00F4

— — — — — 0000

TRISE4 TRISE3 TRISE2 TRISE1 TRISE0 xxxx

— — — — — 0000

RE4 RE3 RE2 RE1 RE0 xxxx

— — — — — 0000

LATE4 LATE3 LATE2 LATE1 LATE0 xxxx

— — — — — 0000

ODCE4 ODCE3 ODCE2 ODCE1 ODCE0 xxxx

— — — — — 0000

CNPUE4 CNPDE3 CNPUE2 CNPUE1 CNPUE0 xxxx

— — — — — 0000

CNPDE4 CNPDE3 CNPDE2 CNPDE1 CNPDE0 xxxx

— — — — — 0000

— — — — — 0000

— — — — — 0000

CNIEE4 CNIEE3 CNIEE2 CNIEE1 CNIEE0 xxxx

— — — — — 0000

CN
STATE4

CN
STATE3

CN
STATE2

CN
STATE1

CN
STATE0

xxxx

ively. See Section 12.2 “CLR, SET, and INV Registers” for 
TABLE 12-10: PORTE REGISTER MAP FOR PIC32MX330F064H, PIC32MX350F128H, PIC32MX350F2
PIC32MX430F064H, PIC32MX450F128H, PIC32MX450F256H, AND PIC32MX470F512H
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B
it
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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

6400 ANSELE
31:16 — — — — — — — — — — —

15:0 — — — — — — — — ANSELE7 ANSELE6 ANSELE5 A

6410 TRISE
31:16 — — — — — — — — — — —

15:0 — — — — — — — — TRISE7 TRISE6 TRISE5

6420 PORTE
31:16 — — — — — — — — — — —

15:0 — — — — — — — — RE7 RE6 RE5

6440 LATE
31:16 — — — — — — — — — — —

15:0 — — — — — — — — LATE7 LATE6 LATE5

6440 ODCE
31:16 — — — — — — — — — — —

15:0 — — — — — — — — ODCE7 ODCE6 ODCE5

6450 CNPUE
31:16 — — — — — — — — — — —

15:0 — — — — — — — — CNPUE7 CNPUE6 CNPUE5

6460 CNPDE
31:16 — — — — — — — — — — —

15:0 — — — — — — — — CNPDE7 CNPDE6 CNPDE5

6470 CNCONE
31:16 — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — —

6480 CNENE
31:16 — — — — — — — — — — —

15:0 — — — — — — — — CNIEE7 CNIEE6 CNIEE5

6490 CNSTATE
31:16 — — — — — — — — — — —

15:0 — — — — — — — —
CN

STATE7
CN

STATE6
CN

STATE5

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, respect

more information.
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56L, AND PIC32MX470F512L DEVICES 

A
ll

R
es

et
s 

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

— — — — — 0000

TRISF4 TRISF3 TRISF2 TRISF1 TRISF0 xxxx

— — — — — 0000

RF4 RF3 RF2 RF1 RF0 xxxx

— — — — — 0000

LATF4 LATF3 LATF2 LATF1 LATF0 xxxx

— — — — — 0000

ODCF4 ODCF3 ODCF2 ODCF1 ODCF0 xxxx

— — — — — 0000

CNPUF4 CNPDF3 CNPUF2 CNPUF1 CNPUF0 xxxx

— — — — — 0000

CNPFF4 CNPDF3 CNPDF2 CNPDF1 CNPDF0 xxxx

— — — — — 0000

— — — — — 0000

— — — — — 0000

CNIEF4 CNIEF3 CNIEF2 CNIEF1 CNIEF0 xxxx

— — — — — 0000

CN
STATF4

CN
STATF3

CN
STATF2

CN
STATF1

CN
STATF0

xxxx

ively. See Section 12.2 “CLR, SET, and INV Registers” for 
TABLE 12-12: PORTF REGISTER MAP FOR PIC32MX430F064L, PIC32MX450F128L, PIC32MX450F2
ONLY
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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

6510 TRISF
31:16 — — — — — — — — — — —

15:0 — — TRISF13 TRISF12 — — — TRISF8 — — TRISF5

6520 PORTF
31:16 — — — — — — — — — — —

15:0 — — RF13 RF12 — — — RF8 — — RF5

6530 LATF
31:16 — — — — — — — — — — —

15:0 — — LATF13 LATF12 — — — LATF8 — — LATF5

6540 ODCF
31:16 — — — — — — — — — — —

15:0 — — ODCF13 ODCF12 — — — ODCF8 — — ODCF5

6550 CNPUF
31:16 — — — — — — — — — — —

15:0 — — CNPUF13 CNPUF12 — — — CNPUF8 — — CNPUF5

6560 CNPDF
31:16 — — — — — — — — — — —

15:0 — — CNPDF13 CNPDF12 — — — CNPDF8 — — CNPDF5

6570 CNCONF
31:16 — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — —

6580 CNENF
31:16 — — — — — — — — — — —

15:0 — — CNIEF13 CNIEF12 — — — CNIEF8 — — CNIEF5

6590 CNSTATF
31:16 — — — — — — — — — — —

15:0 — —
CN

STATF13
CN

STATF12
— — —

CN
STATF8

— —
CN

STATF5

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, respect

more information.



PIC32MX330/350/370/430/450/470
17.0 OUTPUT COMPARE

The Output Compare module is used to generate a 
single pulse or a train of pulses in response to selected 
time base events. For all modes of operation, the 
Output Compare module compares the values stored 
in the OCxR and/or the OCxRS registers to the value in 
the selected timer. When a match occurs, the Output 
Compare module generates an event based on the 
selected mode of operation.   

The following are key features of this module:

• Multiple Output Compare modules in a device

• Programmable interrupt generation on compare 
event

• Single and Dual Compare modes

• Single and continuous output pulse generation

• Pulse-Width Modulation (PWM) mode

• Hardware-based PWM Fault detection and 
automatic output disable

• Can operate from either of two available 16-bit 
time bases or a single 32-bit time base

FIGURE 17-1: OUTPUT COMPARE MODULE BLOCK DIAGRAM 

Note: This data sheet summarizes the features 
of the PIC32MX330/350/370/430/450/470 
family of devices. It is not intended to be a 
comprehensive reference source. To 
complement the information in this data 
sheet, refer to Section 16. “Output Com-
pare” (DS60001111), which is available 
from the Documentation > Reference 
Manual section of the Microchip PIC32 
web site (www.microchip.com/pic32).

 

OCxR(1)

Comparator

     

Output
Logic

QS
R

OCM<2:0>

Output Enable

OCx(1)

Set Flag bit
OCxIF(1)

OCxRS(1)

Mode Select

3

Note 1: Where ‘x’ is shown, reference is made to the registers associated with the respective output compare channels, 
1 through 5.

2: The OCFA pin controls the OC1-OC4 channels. The OCFB pin controls the OC5 channel.
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Timer2 Timer2 Timer3
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Timer3
Rollover Rollover
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PIC32MX330/350/370/430/450/470
REGISTER 18-3: SPIxSTAT: SPI STATUS REGISTER  

Bit 
Range

Bit
31/23/15/7

Bit
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

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

— — — RXBUFELM<4:0>

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

— — — TXBUFELM<4:0>

15:8
U-0 U-0 U-0 R/C-0, HS R-0 U-0 U-0 R-0

— — — FRMERR SPIBUSY — — SPITUR

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

SRMT SPIROV SPIRBE — SPITBE — SPITBF SPIRBF

Legend: C = Clearable bit HS = Set in hardware

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 31-29 Unimplemented: Read as ‘0’

bit 28-24 RXBUFELM<4:0>: Receive Buffer Element Count bits (valid only when ENHBUF = 1)

bit 23-21 Unimplemented: Read as ‘0’

bit 20-16 TXBUFELM<4:0>: Transmit Buffer Element Count bits (valid only when ENHBUF = 1)

bit 15-13 Unimplemented: Read as ‘0’

bit 12 FRMERR: SPI Frame Error status bit

1 = Frame error is detected
0 = No Frame error is detected
This bit is only valid when FRMEN = 1.

bit 11 SPIBUSY: SPI Activity Status bit

1 = SPI peripheral is currently busy with some transactions
0 = SPI peripheral is currently idle

bit 10-9 Unimplemented: Read as ‘0’

bit 8 SPITUR: Transmit Under Run bit

1 = Transmit buffer has encountered an underrun condition

0 = Transmit buffer has no underrun condition

This bit is only valid in Framed Sync mode; the underrun condition must be cleared by disabling (ON bit = 0) 
and re-enabling (ON bit = 1) the module, or writing a ‘0’ to SPITUR.

bit 7 SRMT: Shift Register Empty bit (valid only when ENHBUF = 1)

1 = When SPI module shift register is empty

0 = When SPI module shift register is not empty

bit 6 SPIROV: Receive Overflow Flag bit
1 = A new data is completely received and discarded. The user software has not read the previous data in 

the SPIxBUF register.
0 = No overflow has occurred

This bit is set in hardware; can bit only be cleared by disabling (ON bit = 0) and re-enabling (ON bit = 1) the 
module, or by writing a ‘0’ to SPIROV.

bit 5 SPIRBE: RX FIFO Empty bit (valid only when ENHBUF = 1)
1 = RX FIFO is empty (CRPTR = SWPTR)
0 = RX FIFO is not empty (CRPTR SWPTR)

bit 4 Unimplemented: Read as ‘0’
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PIC32MX330/350/370/430/450/470
REGISTER 26-1: CTMUCON: CTMU CONTROL REGISTER 
Bit 

Range
Bit

31/23/15/7
Bit

30/22/14/6
Bit

29/21/13/5
Bit

28/20/12/4
Bit

27/19/11/3
Bit

26/18/10/2
Bit

25/17/9/1
Bit

24/16/8/0

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

EDG1MOD EDG1POL EDG1SEL<3:0> EDG2STAT EDG1STAT

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

EDG2MOD EDG2POL EDG2SEL<3:0> — —

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

ON — CTMUSIDL TGEN(1) EDGEN EDGSEQEN IDISSEN(2) CTTRIG

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

ITRIM<5:0> IRNG<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 EDG1MOD: Edge 1 Edge Sampling Select bit

1 = Input is edge-sensitive
0 = Input is level-sensitive

bit 30 EDG1POL: Edge 1 Polarity Select bit

1 = Edge 1 programmed for a positive edge response
0 = Edge 1 programmed for a negative edge response

bit 29-26 EDG1SEL<3:0>: Edge 1 Source Select bits

1111 = Reserved
1110 = C2OUT pin is selected
1101 = C1OUT pin is selected
1100 = IC3 Capture Event is selected
1011 = IC2 Capture Event is selected
1010 = IC1 Capture Event is selected
1001 = CTED8 pin is selected
1000 = CTED7 pin is selected
0111 = CTED6 pin is selected
0110 = CTED5 pin is selected
0101 = CTED4 pin is selected
0100 = CTED3 pin is selected
0011 = CTED1 pin is selected
0010 = CTED2 pin is selected
0001 = OC1 Compare Event is selected
0000 = Timer1 Event is selected

bit 25 EDG2STAT: Edge 2 Status bit 

Indicates the status of Edge 2 and can be written to control edge source

1 = Edge 2 has occurred
0 = Edge 2 has not occurred

Note 1: When this bit is set for Pulse Delay Generation, the EDG2SEL<3:0> bits must be set to ‘1110’ to select 
C2OUT.

2: The ADC module Sample and Hold capacitor is not automatically discharged between sample/conversion 
cycles. Software using the ADC as part of a capacitive measurement, must discharge the ADC capacitor 
before conducting the measurement. The IDISSEN bit, when set to ‘1’, performs this function. The ADC 
module must be sampling while the IDISSEN bit is active to connect the discharge sink to the capacitor 
array.

3: Refer to the CTMU Current Source Specifications (Table 31-42) in Section 31.0 “Electrical 
Characteristics” for current values.

4: This bit setting is not available for the CTMU temperature diode.
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PIC32MX330/350/370/430/450/470
28.0 SPECIAL FEATURES

The PIC32MX330/350/370/430/450/470 family of 
devices include several features intended to maximize 
application flexibility and reliability and minimize cost 
through elimination of external components. These are:

• Flexible device configuration

• 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 PIC32MX330/350/370/430/450/470 
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 32. “Configuration”
(DS60001124) and Section 33. 
“Programming and Diagnostics”
(DS60001129), which are available from 
the Documentation > Reference Manual 
section of the Microchip PIC32 web site 
(www.microchip.com/pic32).
 2012-2016 Microchip Technology Inc. DS60001185F-page  261

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


PIC32MX330/350/370/430/450/470
TABLE 31-6: DC CHARACTERISTICS: IDLE CURRENT (IIDLE)  

DC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
Operating temperature 0°C  TA  +70°C for Commercial

-40°C  TA  +85°C for Industrial 
-40°C  TA  +105°C for V-temp

Parameter 
No.

Typical(2) Maximum Units Conditions

Idle Current (IIDLE): Core Off, Clock on Base Current (Note 1)

DC30a 1 2.2 mA 4 MHz 

DC31a 3 5 mA 10 MHz (Note 3)

DC32a 5 7 mA 20 MHz (Note 3)

DC33a 8 13 mA 40 MHz (Note 3)

DC34a 11 18 mA 60 MHz (Note 3)

DC34b 15 24 mA 80 MHz

DC34c 19 29 mA 100 MHz, -40°C  TA  +85°C

DC34d 25 34 mA 120 MHz, 0°C  TA  +70°C

DC37a 100 — µA -40°C

3.3V
LPRC (31 kHz) 

(Note 3)
DC37b 250 — µA +25°C

DC37c 380 — µA +85°C

Note 1: The test conditions for IIDLE 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 Idle mode (CPU core is halted), program Flash memory Wait states = 7, Program Cache 
and Prefetch are disabled and SRAM data memory Wait states = 1

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

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

3: This parameter is characterized, but not tested in manufacturing.
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PIC32MX330/350/370/430/450/470
FIGURE 31-5: EXTERNAL RESET TIMING CHARACTERISTICS

TABLE 31-23: RESETS TIMING

AC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
Operating temperature 0°C  TA  +70°C for Commercial

-40°C  TA  +85°C for Industrial 
-40°C  TA  +105°C for V-temp

Param.
No.

Symbol Characteristics(1) Min. Typical(2) Max. Units Conditions

SY00 TPU Power-up Period
Internal Voltage Regulator Enabled

— 400 600 s —

SY02 TSYSDLY System Delay Period:
Time Required to Reload Device 
Configuration Fuses plus  SYSCLK 
Delay before First instruction is 
Fetched.

— s +
 8 SYSCLK 

cycles

— — —

SY20 TMCLR MCLR Pulse Width (low) 2 — — s —

SY30 TBOR BOR Pulse Width (low) — 1 — s —

Note 1: These parameters are characterized, but not tested in manufacturing.
2: Data in “Typ” column is at 3.3V, 25°C unless otherwise stated. Characterized by design but not tested.

MCLR

(SY20)

Reset Sequence

(SY10)

CPU Starts Fetching Code

BOR

(SY30)

TOST

TMCLR

TBOR

Reset Sequence

CPU Starts Fetching Code

Clock Sources = (FRC, FRCDIV, FRCDIV16, FRCPLL, EC, ECPLL and LPRC)

Clock Sources = (HS, HSPLL, XT, XTPLL and SOSC) (TSYSDLY)
SY02

(TSYSDLY)
SY02
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PIC32MX330/350/370/430/450/470
NVMDATA (Flash Program Data) ............................... 57
NVMKEY (Programming Unlock)................................ 56
NVMSRCADDR (Source Data Address)..................... 57
OCxCON (Output Compare x Control) ..................... 187
OSCCON (Oscillator Control) ..................................... 76
PFABT (Prefetch Cache Abort Statistics) ................... 92
PMADDR (Parallel Port Address) ............................. 219
PMAEN (Parallel Port Pin Enable)............................ 220
PMCON (Parallel Port Control) ................................. 215
PMMODE (Parallel Port Mode)................................. 217
PMSTAT (Parallel Port Status (Slave Modes Only) .. 221
REFOCON (Reference Oscillator Control) ................. 80
REFOTRIM (Reference Oscillator Trim) ..................... 82
RPnR (Peripheral Pin Select Output)........................ 165
RSWRST (Software Reset) ........................................ 62
RTCCON (RTC Control) ........................................... 225
RTCDATE (RTC Date Value) ................................... 230
RTCTIME (RTC Time Value) .................................... 229
SPIxCON (SPI Control)............................................. 191
SPIxCON2 (SPI Control 2)........................................ 194
SPIxSTAT (SPI Status)............................................. 195
T1CON (Type A Timer Control) ................................ 169
TxCON (Type B Timer Control) ................................ 174
U1ADDR (USB Address) .......................................... 131
U1BDTP1 (USB BDT Page 1) .................................. 133
U1BDTP2 (USB BDT Page 2) .................................. 134
U1BDTP3 (USB BDT Page 3) .................................. 134
U1CNFG1 (USB Configuration 1) ............................. 135
U1CON (USB Control) .............................................. 129
U1EIE (USB Error Interrupt Enable) ......................... 127
U1EIR (USB Error Interrupt Status) .......................... 125
U1EP0-U1EP15 (USB Endpoint Control) ................. 136
U1FRMH (USB Frame Number High)....................... 132
U1FRML (USB Frame Number Low) ........................ 131
U1IE (USB Interrupt Enable)..................................... 124
U1IR (USB Interrupt)................................................. 123
U1OTGCON (USB OTG Control) ............................. 121
U1OTGIE (USB OTG Interrupt Enable) .................... 119
U1OTGIR (USB OTG Interrupt Status)..................... 118
U1OTGSTAT (USB OTG Status).............................. 120
U1PWRC (USB Power Control)................................ 122
U1SOF (USB SOF Threshold).................................. 133
U1STAT (USB Status) .............................................. 128
U1TOK (USB Token) ................................................ 132
WDTCON (Watchdog Timer Control) ....................... 179

Resets ................................................................................. 59
Revision History ................................................................ 351
RTCALRM (RTC ALARM Control) .................................... 227

S
Serial Peripheral Interface (SPI) ....................................... 189
Software Simulator (MPLAB SIM)..................................... 277
Special Features ............................................................... 261

T
Timer1 Module.................................................................. 167
Timer2/3, Timer4/5 Modules............................................. 171
Timing Diagrams

10-Bit Analog-to-Digital Conversion 
(ASAM = 0, SSRC<2:0> = 000)........................ 320

10-Bit Analog-to-Digital Conversion (ASAM = 1, 
SSRC<2:0> = 111, SAMC<4:0> = 00001) ....... 321

EJTAG...................................................................... 327
External Clock .......................................................... 295
I/O Characteristics .................................................... 298
I2Cx Bus Data (Master Mode) .................................. 310
I2Cx Bus Data (Slave Mode) .................................... 313
I2Cx Bus Start/Stop Bits (Master Mode)................... 310
I2Cx Bus Start/Stop Bits (Slave Mode)..................... 313
Input Capture (CAPx) ............................................... 302
OCx/PWM................................................................. 303
Output Compare (OCx) ............................................ 303
Parallel Master Port Read ........................................ 323
Parallel Master Port Write......................................... 324
Parallel Slave Port .................................................... 322
SPIx Master Mode (CKE = 0) ................................... 304
SPIx Master Mode (CKE = 1) ................................... 305
SPIx Slave Mode (CKE = 0) ..................................... 306
SPIx Slave Mode (CKE = 1) ..................................... 308
Timer1, 2, 3, 4, 5 External Clock .............................. 301
UART Reception....................................................... 212
UART Transmission (8-bit or 9-bit Data) .................. 212

Timing Requirements
CLKO and I/O ........................................................... 298

Timing Specifications
I2Cx Bus Data Requirements (Master Mode)........... 311
I2Cx Bus Data Requirements (Slave Mode)............. 314
Input Capture Requirements .................................... 302
Output Compare Requirements................................ 303
Simple OCx/PWM Mode Requirements ................... 303
SPIx Master Mode (CKE = 0) Requirements............ 304
SPIx Master Mode (CKE = 1) Requirements............ 305
SPIx Slave Mode (CKE = 1) Requirements.............. 308
SPIx Slave Mode Requirements (CKE = 0).............. 306

U
UART................................................................................ 205
USB On-The-Go (OTG) .................................................... 113

V
VCAP pin............................................................................ 272
Voltage Regulator (On-Chip) ............................................ 272

W
WWW Address ................................................................. 359
WWW, On-Line Support ..................................................... 14
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