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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 3: PIN NAMES FOR 64-PIN DEVICES 

Pin # Full Pin Name Pin # Full Pin Name

1 AN22/RPE5/PMD5/RE5 33 USBID/RF3

2 AN23/PMD6/RE6 34 VBUS

3 AN27/PMD7/RE7 35 VUSB3V3

4 AN16/C1IND/RPG6/SCK2/PMA5/RG6 36 D-

5 AN17/C1INC/RPG7/PMA4/RG7 37 D+

6 AN18/C2IND/RPG8/PMA3/RG8 38 VDD

7 MCLR 39 OSC1/CLKI/RC12

8 AN19/C2INC/RPG9/PMA2/RG9 40 OSC2/CLKO/RC15

9 VSS 41 VSS

10 VDD 42 RPD8/RTCC/RD8

11 AN5/C1INA/RPB5/VBUSON/RB5 43 RPD9/SDA1/RD9

12 AN4/C1INB/RB4 44 RPD10/SCL1/PMCS2/RD10

13 PGED3/AN3/C2INA/RPB3/RB3 45 RPD11/PMCS1/RD11

14 PGEC3/AN2/C2INB/RPB2/CTED13/RB2 46 RPD0/INT0/RD0

15 PGEC1/VREF-/CVREF-/AN1/RPB1/CTED12/RB1 47 SOSCI/RPC13/RC13

16 PGED1/VREF+/CVREF+/AN0/RPB0/PMA6/RB0 48 SOSCO/RPC14/T1CK/RC14

17 PGEC2/AN6/RPB6/RB6 49 AN24/RPD1/RD1

18 PGED2/AN7/RPB7/CTED3//RB7 50 AN25/RPD2/SCK1/RD2

19 AVDD 51 AN26/RPD3/RD3

20 AVSS 52 RPD4/PMWR/RD4

21 AN8/RPB8/CTED10//RB8 53 RPD5/PMRD/RD5

22 AN9/RPB9/CTED4/PMA7/RB9 54 RD6

23 TMS/CVREFOUT/AN10/RPB10/CTED11//PMA13/RB10 55 RD7

24 TDO/AN11/PMA12/RB11 56 VCAP

25 VSS 57 VDD

26 VDD 58 RPF0/RF0

27 TCK/AN12/PMA11/RB12 59 RPF1/RF1

28 TDI/AN13/PMA10/RB13 60 PMD0/RE0

29 AN14/RPB14/CTED5/PMA1/RB14 61 PMD1/RE1

30 AN15/RPB15/OCFB/CTED6/PMA0/RB15 62 AN20/PMD2/RE2

31 RPF4/SDA2/PMA9/RF4 63 RPE3/CTPLS/PMD3/RE3

32 RPF5/SCL2/PMA8/RF5 64 AN21/PMD4/RE4

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.3 “Peripheral Pin 
Select” for restrictions.

2: Every I/O port pin (RBx-RGx) can be used as a change notification pin (CNBx-CNGx). See Section 12.0 “I/O Ports” for more information.
3: The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to VSS externally.
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PIC32MX330/350/370/430/450/470
3.0 CPU

The the MIPS32® M4K® Processor Core is the heart of 
the PIC32MX330/350/370/430/450/470 device proces-
sor. The CPU fetches instructions, decodes each 
instruction, fetches source operands, executes each 
instruction and writes the results of instruction 
execution to the proper destinations.

3.1 Features

• 5-stage pipeline
• 32-bit address and data paths
• MIPS32® Enhanced Architecture (Release 2):

- Multiply-accumulate and multiply-subtract 
instructions 

- Targeted multiply instruction
- Zero/One detect instructions
- WAIT instruction
- Conditional move instructions (MOVN, MOVZ)
- Vectored interrupts
- Programmable exception vector base
- Atomic interrupt enable/disable
- GPR shadow registers to minimize latency 

for interrupt handlers
- Bit field manipulation instructions

• MIPS16e® Code Compression:
- 16-bit encoding of 32-bit instructions to 

improve code density
- Special PC-relative instructions for efficient 

loading of addresses and constants
- SAVE and RESTORE macro instructions for 

setting up and tearing down stack frames 
within subroutines

- Improved support for handling 8 and 16-bit 
data types

• Simple Fixed Mapping Translation (FMT)
Mechanism:

• Simple Dual Bus Interface:
- Independent 32-bit address and data buses
- Transactions can be aborted to improve 

interrupt latency
• Autonomous Multiply/Divide Unit (MDU):

- Maximum issue rate of one 32x16 multiply 
per clock

- Maximum issue rate of one 32x32 multiply 
every other clock

- Early-in iterative divide. Minimum 11 and 
maximum 33 clock latency (dividend (rs) sign 
extension-dependent)

• Power Control:
- Minimum frequency: 0 MHz
- Low-Power mode (triggered by WAIT instruction)
- Extensive use of local gated clocks

• EJTAG Debug and Instruction Trace:
- Support for single stepping
- Virtual instruction and data address/value
- Breakpoints

FIGURE 3-1: MIPS32® M4K® PROCESSOR CORE 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 2. “CPU”
(DS60001113), which is available from the 
Documentation > Reference Manual 
section of the Microchip PIC32 web site 
(www.microchip.com/pic32). Resources 
for the MIPS32® M4K® Processor Core 
are available at http://www.imgtec.com.
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PIC32MX330/350/370/430/450/470
REGISTER 4-1: BMXCON: BUS MATRIX CONFIGURATION 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 R/W-1 U-0 U-0

— — — — —
BMX

CHEDMA
— —

23:16
U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

— — —
BMX

ERRIXI
BMX

ERRICD
BMX

ERRDMA
BMX

ERRDS
BMX

ERRIS

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

— — — — — — — —

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

—
BMX

WSDRM
— — — BMXARB<2:0>

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

bit 31-27 Unimplemented: Read as ‘0’
bit 26 BMXCHEDMA: BMX PFM Cacheability for DMA Accesses bit

1 = Enable program Flash memory (data) cacheability for DMA accesses (requires cache to have data cach-
ing enabled)

0 = Disable program Flash memory (data) cacheability for DMA accesses
(hits are still read from the cache, but misses do not update the cache)

bit 25-21 Unimplemented: Read as ‘0’
bit 20 BMXERRIXI: Enable Bus Error from IXI bit

1 = Enable bus error exceptions for unmapped address accesses initiated from IXI shared bus
0 = Disable bus error exceptions for unmapped address accesses initiated from IXI shared bus

bit 19 BMXERRICD: Enable Bus Error from ICD Debug Unit bit
1 = Enable bus error exceptions for unmapped address accesses initiated from ICD
0 = Disable bus error exceptions for unmapped address accesses initiated from ICD

bit 18 BMXERRDMA: Bus Error from DMA bit
1 = Enable bus error exceptions for unmapped address accesses initiated from DMA
0 = Disable bus error exceptions for unmapped address accesses initiated from DMA

bit 17 BMXERRDS: Bus Error from CPU Data Access bit (disabled in Debug mode)
1 = Enable bus error exceptions for unmapped address accesses initiated from CPU data access
0 = Disable bus error exceptions for unmapped address accesses initiated from CPU data access

bit 16 BMXERRIS: Bus Error from CPU Instruction Access bit (disabled in Debug mode)
1 = Enable bus error exceptions for unmapped address accesses initiated from CPU instruction access
0 = Disable bus error exceptions for unmapped address accesses initiated from CPU instruction access

bit 15-7 Unimplemented: Read as ‘0’
bit 6 BMXWSDRM: CPU Instruction or Data Access from Data RAM Wait State bit

1 = Data RAM accesses from CPU have one wait state for address setup
0 = Data RAM accesses from CPU have zero wait states for address setup

bit 5-3 Unimplemented: Read as ‘0’
bit 2-0 BMXARB<2:0>: Bus Matrix Arbitration Mode bits

111 = Reserved (using these configuration modes will produce undefined behavior)
•
•
•
011 = Reserved (using these configuration modes will produce undefined behavior)
010 = Arbitration Mode 2
001 = Arbitration Mode 1 (default)
000 = Arbitration Mode 0
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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
CNB – PORTB Input Change Interrupt 45 33 IFS1<13> IEC1<13> IPC8<12:10> IPC8<9:8> Yes

CNC – PORTC Input Change Interrupt 46 33 IFS1<14> IEC1<14> IPC8<12:10> IPC8<9:8> Yes

CND – PORTD Input Change Interrupt 47 33 IFS1<15> IEC1<15> IPC8<12:10> IPC8<9:8> Yes

CNE – PORTE Input Change Interrupt 48 33 IFS1<16> IEC1<16> IPC8<12:10> IPC8<9:8> Yes

CNF – PORTF Input Change Interrupt 49 33 IFS1<17> IEC1<17> IPC8<12:10> IPC8<9:8> Yes

CNG – PORTG Input Change Interrupt 50 33 IFS1<18> IEC1<18> IPC8<12:10> IPC8<9:8> Yes

PMP – Parallel Master Port 51 34 IFS1<19> IEC1<19> IPC8<20:18> IPC8<17:16> Yes

PMPE – Parallel Master Port Error 52 34 IFS1<20> IEC1<20> IPC8<20:18> IPC8<17:16> Yes

SPI2E – SPI2 Fault 53 35 IFS1<21> IEC1<21> IPC8<28:26> IPC8<25:24> Yes

SPI2RX – SPI2 Receive Done 54 35 IFS1<22> IEC1<22> IPC8<28:26> IPC8<25:24> Yes

SPI2TX – SPI2 Transfer Done 55 35 IFS1<23> IEC1<23> IPC8<28:26> IPC8<25:24> Yes

U2E – UART2 Error 56 36 IFS1<24> IEC1<24> IPC9<4:2> IPC9<1:0> Yes

U2RX – UART2 Receiver 57 36 IFS1<25> IEC1<25> IPC9<4:2> IPC9<1:0> Yes

U2TX – UART2 Transmitter 58 36 IFS1<26> IEC1<26> IPC9<4:2> IPC9<1:0> Yes

I2C2B – I2C2 Bus Collision Event 59 37 IFS1<27> IEC1<27> IPC9<12:10> IPC9<9:8> Yes

I2C2S – I2C2 Slave Event 60 37 IFS1<28> IEC1<28> IPC9<12:10> IPC9<9:8> Yes

I2C2M – I2C2 Master Event 61 37 IFS1<29> IEC1<29> IPC9<12:10> IPC9<9:8> Yes

U3E – UART3 Error 62 38 IFS1<30> IEC1<30> IPC9<20:18> IPC9<17:16> Yes

U3RX – UART3 Receiver 63 38 IFS1<31> IEC1<31> IPC9<20:18> IPC9<17:16> Yes

U3TX – UART3 Transmitter 64 38 IFS2<0> IEC2<0> IPC9<20:18> IPC9<17:16> Yes

U4E – UART4 Error 65 39 IFS2<1> IEC2<1> IPC9<28:26> IPC9<25:24> Yes

U4RX – UART4 Receiver 66 39 IFS2<2> IEC2<2> IPC9<28:26> IPC9<25:24> Yes

U4TX – UART4 Transmitter 67 39 IFS2<3> IEC2<3> IPC9<28:26> IPC9<25:24> Yes

U5E – UART5 Error 68 40 IFS2<4> IEC2<4> IPC10<4:2> IPC10<1:0> Yes

U5RX – UART5 Receiver 69 40 IFS2<5> IEC2<5> IPC10<4:2> IPC10<1:0> Yes

U5TX – UART5 Transmitter 70 40 IFS2<6> IEC2<6> IPC10<4:2> IPC10<1:0> Yes

CTMU – CTMU Event 71 41 IFS2<7> IEC2<7> IPC10<12:10> IPC10<9:8> Yes

DMA0 – DMA Channel 0 72 42 IFS2<8> IEC2<8> IPC10<20:18> IPC10<17:16> No

DMA1 – DMA Channel 1 73 43 IFS2<9> IEC2<9> IPC10<28:26> IPC10<25:24> No

DMA2 – DMA Channel 2 74 44 IFS2<10> IEC2<10> IPC11<4:2> IPC11<1:0> No

DMA3 – DMA Channel 3 75 45 IFS2<11> IEC2<11> IPC11<12:10> IPC11<9:8> No

Lowest Natural Order Priority

TABLE 7-1: INTERRUPT IRQ, VECTOR AND BIT LOCATION (CONTINUED)

Interrupt Source(1) IRQ #
Vector 

#

Interrupt Bit Location Persistent 
InterruptFlag Enable Priority Sub-priority

Note 1: Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MX330/350/370/430/450/470 Controller 
Family Features” for the list of available peripherals. 
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PIC32MX330/350/370/430/450/470
9.0 PREFETCH CACHE

Prefetch cache increases performance for applications 
executing out of the cacheable program Flash memory 
regions by implementing instruction caching, constant 
data caching and instruction prefetching.

9.1 Features

• 16 fully associative lockable cache lines

• 16-byte cache lines

• Up to four cache lines allocated to data

• Two cache lines with address mask to hold 
repeated instructions

• Pseudo LRU replacement policy

• All cache lines are software writable

• 16-byte parallel memory fetch

• Predictive instruction prefetch

A simplified block diagram of the Prefetch Cache 
module is illustrated in Figure 9-1.

FIGURE 9-1: PREFETCH CACHE 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 4. “Prefetch 
Cache” (DS60001119), 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 9-3: CHETAG: CACHE TAG 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 U-0 U-0 U-0 U-0 U-0 U-0 U-0

LTAGBOOT — — — — — — —

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

LTAG<19:12>

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

LTAG<11:4>

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

LTAG<3:0> LVALID LLOCK LTYPE —

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 LTAGBOOT: Line TAG Address Boot bit

1 = The line is in the 0x1D000000 (physical) area of memory
0 = The line is in the 0x1FC00000 (physical) area of memory

bit 30-24 Unimplemented: Write ‘0’; ignore read

bit 23-4 LTAG<19:0>: Line TAG Address bits

LTAG<19:0> bits are compared against physical address to determine a hit. Because its address range and 
position of PFM in kernel space and user space, the LTAG PFM address is identical for virtual addresses, 
(system) physical addresses, and PFM physical addresses.

bit 3 LVALID: Line Valid bit

1 = The line is valid and is compared to the physical address for hit detection
0 = The line is not valid and is not compared to the physical address for hit detection

bit 2 LLOCK: Line Lock bit

1 = The line is locked and will not be replaced
0 = The line is not locked and can be replaced

bit 1 LTYPE: Line Type bit

1 = The line caches instruction words
0 = The line caches data words

bit 0 Unimplemented: Write ‘0’; ignore read
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PIC32MX330/350/370/430/450/470
REGISTER 10-4: DCRCCON: DMA CRC 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
U-0 U-0 R/W-0 R/W-0 R/W-0 U-0 U-0 R/W-0

— — BYTO<1:0> WBO(1) — — BITO(1)

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

— — — PLEN<4:0>

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

CRCEN CRCAPP(1) CRCTYP — — CRCCH<2:0>

Legend:

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

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

bit 31-30 Unimplemented: Read as ‘0’

bit 29-28 BYTO<1:0>: CRC Byte Order Selection bits
11 = Endian byte swap on half-word boundaries (i.e., source half-word order with reverse source byte order 

per half-word)
10 = Swap half-words on word boundaries (i.e., reverse source half-word order with source byte order per 

half-word)
01 = Endian byte swap on word boundaries (i.e., reverse source byte order)
00 = No swapping (i.e., source byte order)

bit 27 WBO: CRC Write Byte Order Selection bit(1)

1 = Source data is written to the destination re-ordered as defined by BYTO<1:0>
0 = Source data is written to the destination unaltered

bit 26-25 Unimplemented: Read as ‘0’

bit 24 BITO: CRC Bit Order Selection bit(1)

When CRCTYP (DCRCCON<15>) = 1 (CRC module is in IP Header mode):

1 = The IP header checksum is calculated Least Significant bit (LSb) first (i.e., reflected)
0 = The IP header checksum is calculated Most Significant bit (MSb) first (i.e., not reflected)

When CRCTYP (DCRCCON<15>) = 0 (CRC module is in LFSR mode):

1 = The LFSR CRC is calculated Least Significant bit first (i.e., reflected)
0 = The LFSR CRC is calculated Most Significant bit first (i.e., not reflected)

bit 23-13 Unimplemented: Read as ‘0’

bit 12-8 PLEN<4:0>: Polynomial Length bits(1)

When CRCTYP (DCRCCON<15>) = 1 (CRC module is in IP Header mode):

These bits are unused.

When CRCTYP (DCRCCON<15>) = 0 (CRC module is in LFSR mode):

Denotes the length of the polynomial – 1.

bit 7 CRCEN: CRC Enable bit

1 = CRC module is enabled and channel transfers are routed through the CRC module
0 = CRC module is disabled and channel transfers proceed normally

Note 1: When WBO = 1, unaligned transfers are not supported and the CRCAPP bit cannot be set.
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— — — — 0000

EP<3:0> 0000

— — — — 0000

NT<7:0> 0000

— — — — 0000

TRH<23:16> 0000

— — — — 0000

TRU<31:24> 0000

— — — — 0000

IDL — — — UASUSPND 0000

— — — — 0000

NDIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

NDIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

NDIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

NDIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

NDIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

NDIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

NDIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

NDIS EPRXEN EPTXEN EPSTALL EPHSHK 0000

— — — — 0000

NDIS EPRXEN EPTXEN EPSTALL EPHSHK 0000
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4 19/3 18/2 17/1 16/0

 address, plus an offset of 0x4, 0x8 and 0xC respectively. See 
5280 U1FRML(3) 31:16 — — — — — — — — — — — —

15:0 — — — — — — — — F

5290 U1FRMH(3) 31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

52A0 U1TOK
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — PID<3:0>

52B0 U1SOF
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — C

52C0 U1BDTP2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — BDTP

52D0 U1BDTP3
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — BDTP

52E0 U1CNFG1
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — UTEYE UOEMON — USBS

5300 U1EP0
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — LSPD RETRYDIS — EPCO

5310 U1EP1
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCO

5320 U1EP2
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCO

5330 U1EP3
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCO

5340 U1EP4
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCO

5350 U1EP5
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCO

5360 U1EP6
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCO

5370 U1EP7
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCO

5380 U1EP8
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — EPCO

TABLE 11-1: USB REGISTER MAP (CONTINUED)
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Bits

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

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

Section 12.2 “CLR, SET, and INV Registers” for more information.
2: This register does not have associated SET and INV registers.
3: This register does not have associated CLR, SET and INV registers.
4: Reset value for this bit is undefined.



PIC32MX330/350/370/430/450/470
12.3.5 OUTPUT MAPPING

In contrast to inputs, the outputs of the peripheral pin 
select options are mapped on the basis of the pin. In 
this case, a control register associated with a 
particular pin dictates the peripheral output to be 
mapped. The RPnR registers (Register 12-2) are 
used to control output mapping. Like the [pin name]R
registers, each register contains sets of 4 bit fields. 
The value of the bit field corresponds to one of the 
peripherals, and that peripheral’s output is mapped 
to the pin (see Table 12-2 and Figure 12-3).

A null output is associated with the output register reset 
value of ‘0’. This is done to ensure that remappable 
outputs remain disconnected from all output pins by 
default.

FIGURE 12-3: EXAMPLE OF 
MULTIPLEXING OF 
REMAPPABLE OUTPUT 
FOR RPA0

12.3.6 CONTROLLING CONFIGURATION 
CHANGES

Because peripheral remapping can be changed during 
run time, some restrictions on peripheral remapping 
are needed to prevent accidental configuration 
changes. PIC32 devices include two features to 
prevent alterations to the peripheral map:

• Control register lock sequence

• Configuration bit select lock

12.3.6.1 Control Register Lock

Under normal operation, writes to the RPnR and [pin 
name]R registers are not allowed. Attempted writes 
appear to execute normally, but the contents of the 
registers remain unchanged. To change these regis-
ters, they must be unlocked in hardware. The regis-
ter lock is controlled by the IOLOCK Configuration bit 
(CFGCON<13>). Setting IOLOCK prevents writes to 
the control registers; clearing IOLOCK allows writes.

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

12.3.6.2 Configuration Bit Select Lock

As an additional level of safety, the device can be 
configured to prevent more than one write session to 
the RPnR and [pin name]R registers. The IOL1WAY 
Configuration bit (DEVCFG3<29>) blocks the IOLOCK 
bit from being cleared after it has been set once. If 
IOLOCK 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 peripheral remapping is to perform a 
device Reset.

In the default (unprogrammed) state, IOL1WAY is set, 
restricting users to one write session.

RPA0R<3:0>

0

15

1

Default

U1TX Output

U1RTS Output 2

14

Output Data
RPA0
DS60001185F-page  142  2012-2016 Microchip Technology Inc.




 2

0
1

2
-2

0
1

6
 M

icro
ch

ip
 T

e
ch

n
o

lo
g

y In
c.

D
S

6
0

0
0

1
1

8
5

F
-p

a
g

e
  1

4
5

P
IC

32
M

X
33

0
/3

50
/3

70
/4

3
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ICES ONLY

A
ll

R
es

et
s 

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

— — — — 0000

— — — — 0060

— — — — 0000

A4 TRISA3 TRISA2 TRISA1 TRISA0 xxxx

— — — — 0000

4 RA3 RA2 RA1 RA0 xxxx

— — — — 0000

A4 LATA3 LATA2 LATA1 LATA0 xxxx

— — — — 0000

A4 ODCA3 ODCA2 ODCA1 ODCA0 xxxx

— — — — 0000

A4 CNPUA3 CNPUA2 CNPUA1 CNPUA0 xxxx

— — — — 0000

A4 CNPDA3 CNPDA2 CNPDA1 CNPDA0 xxxx

— — — — 0000

— — — — 0000

— — — — 0000

A4 CNIEA3 CNIEA2 CNIEA1 CNIEA0 xxxx

— — — — 0000

A4
CN

STATA3
CN

STATA2
CN

STATA1
CN

STATA0
xxxx

L
N See Section 12.2 “CLR, SET, and INV Registers” for 
2.4 Control Registers

ABLE 12-3: PORTA REGISTER MAP FOR PIC32MX330F064L, PIC32MX350F128L, PIC32MX350F256L
PIC32MX430F064L, PIC32MX450F128L, PIC32MX450F256L, AND PIC32MX470F512L DEV
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31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/

6000 ANSELA
31:16 — — — — — — — — — — — —

15:0 — — — — — ANSELA10 ANSELA9 — — — — —

6010 TRISA
31:16 — — — — — — — — — — — —

15:0 TRISA15 TRISA14 — — — TRISA10 TRISA9 — TRISA7 TRISA6 TRISA5 TRIS

6020 PORTA
31:16 — — — — — — — — — — — —

15:0 RA15 RA14 — — — RA10 RA9 — RA7 RA6 RA5 RA

6030 LATA
31:16 — — — — — — — — — — — —

15:0 LATA15 LATA14 — — — LATA10 LATA9 — LATA7 LATA6 LATA5 LAT

6040 ODCA
31:16 — — — — — — — — — — — —

15:0 ODCA15 ODCA14 — — — ODCA10 ODCA9 — ODCA7 ODCA6 ODCA5 ODC

6050 CNPUA
31:16 — — — — — — — — — — — —

15:0 CNPUA15 CNPUA14 — — — CNPUA10 CNPUA9 — CNPUA7 CNPUA6 CNPUA5 CNPU

6060 CNPDA
31:16 — — — — — — — — — — — —

15:0 CNPDA15 CNPDA14 — — — CNPDA10 CNPDA9 — CNPDA7 CNPDA6 CNPDA5 CNPD

6070 CNCONA
31:16 — — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — — —

6080 CNENA
31:16 — — — — — — — — — — — —

15:0 CNIEA15 CNIEA14 — — — CNIEA10 CNIEA9 — CNIEA7 CNIEA6 CNIEA5 CNIE

6090 CNSTATA

31:16 — — — — — — — — — — — —

15:0
CN

STATA15
CN

STATA14
— — —

CN
STATA10

CN
STATA9

—
CN

STATA7
CN

STATA6
CN

STATA5
CN

STAT

egend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
ote 1: All registers in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. 

more information.
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20/4 19/3 18/2 17/1 16/0

— — — — — 0000

ANSELB4 ANSELB3 ANSELB2 ANSELB1 ANSELB0 FFFF

— — — — — 0000

TRISB4 TRISB3 TRISB2 TRISB1 TRISB0 xxxx

— — — — — 0000

RB4 RB3 RB2 RB1 RB0 xxxx

— — — — — 0000

LATB4 LATB3 LATB2 LATB1 LATB0 xxxx

— — — — — 0000

ODCB4 ODCB3 ODCB2 ODCB1 ODCB0 xxxx

— — — — — 0000

CNPUB4 CNPUB3 CNPUB2 CNPUB1 CNPUB0 xxxx

— — — — — 0000

CNPDB4 CNPDB3 CNPDB2 CNPDB1 CNPDB0 xxxx

— — — — — 0000

— — — — — 0000

— — — — — 0000

CNIEB4 CNIEB3 CNIEB2 CNIEB1 CNIEB0 xxxx

— — — — — 0000

CN
STATB4

CN
STATB3

CN
STATB2

CN
STATB1

CN
STATB0

xxxx

ively. See Section 12.2 “CLR, SET, and INV Registers” for 
TABLE 12-4: PORTB REGISTER MAP
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31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

6100 ANSELB
31:16 — — — — — — — — — — —

15:0 ANSELB15 ANSELB14 ANSELB13 ANSELB12 ANSELB11 ANSELB10 ANSELB9 ANSELB8 ANSELB7 ANSELB6 ANSELB5

6110 TRISB
31:16 — — — — — — — — — — —

15:0 TRISB15 TRISB14 TRISB13 TRISB12 TRISB11 TRISB10 TRISB9 TRISB8 TRISB7 TRISB6 TRISB5

6120 PORTB
31:16 — — — — — — — — — — —

15:0 RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5

6130 LATB
31:16 — — — — — — — — — — —

15:0 LATB15 LATB14 LATB13 LATB12 LATB11 LATB10 LATB9 LATB8 LATB7 LATB6 LATB5

6140 ODCB
31:16 — — — — — — — — — — —

15:0 ODCB15 ODCB14 ODCB13 ODCB12 ODCB11 ODCB10 ODCB9 ODCB8 ODCB7 ODCB6 ODCB5

6150 CNPUB
31:16 — — — — — — — — — — —

15:0 CNPUB15 CNPUB14 CNPUB13 CNPUB12 CNPUB11 CNPUB10 CNPUB9 CNPUB8 CNPUB7 CNPUB6 CNPUB5

6160 CNPDB
31:16 — — — — — — — — — — —

15:0 CNPDB15 CNPDB14 CNPDB13 CNPDB12 CNPDB11 CNPDB10 CNPDB9 CNPDB8 CNPDB7 CNPDB6 CNPDB5

6170 CNCONB
31:16 — — — — — — — — — — —

15:0 ON — SIDL — — — — — — — —

6180 CNENB
31:16 — — — — — — — — — — —

15:0 CNIEB15 CNIEB14 CNIEB13 CNIEB12 CNIEB11 CNIEB10 CNIEB9 CNIEB8 CNIEB7 CNIEB6 CNIEB5

6190 CNSTATB
31:16 — — — — — — — — — — —

15:0
CN

STATB15 
CN

STATB14 
CN

STATB13 
CN

STATB12 
CN

STATB11
CN

STATB10
CN

STATB9
CN

STATB8
CN

STATB7
CN

STATB6
CN

STATB5

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
bit 2-0 ICM<2:0>: Input Capture Mode Select bits

111 =  Interrupt-Only mode (only supported while in Sleep mode or Idle mode)
110 =  Simple Capture Event mode – every edge, specified edge first and every edge thereafter
101 =  Prescaled Capture Event mode – every sixteenth rising edge
100 =  Prescaled Capture Event mode – every fourth rising edge
011 =  Simple Capture Event mode – every rising edge
010 =  Simple Capture Event mode – every falling edge
001 =  Edge Detect mode – every edge (rising and falling)
000 =  Input Capture module is disabled

REGISTER 16-1: ICXCON: INPUT CAPTURE ‘X’ CONTROL REGISTER (CONTINUED)

Note 1: When using 1:1 PBCLK divisor, the user software should not read/write the peripheral’s SFRs in the 
SYSCLK cycle immediately following the instruction that clears the module’s ON bit.
 2012-2016 Microchip Technology Inc. DS60001185F-page  183
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20/4 19/3 18/2 17/1 16/0

— — — SPIFE ENHBUF 0000

DISSDI STXISEL<1:0> SRXISEL<1:0> 0000

TXBUFELM<4:0> 0000

— SPITBE — SPITBF SPIRBF 19EB

0000

0000

— — — — — 0000

RG<8:0> 0000

— — — — — 0000

—
AUD

MONO
— AUDMOD<1:0> 0000

— — — SPIFE ENHBUF 0000

DISSDI STXISEL<1:0> SRXISEL<1:0> 0000

TXBUFELM<4:0> 0000

— SPITBE — SPITBF SPIRBF 19EB

0000

0000

— — — — — 0000

RG<8:0> 0000

— — — — — 0000

—
AUD

MONO
— AUDMOD<1:0> 0000

 and 0xC, respectively. See Section 12.2 “CLR, SET, and INV 
18.1 Control Registers 

TABLE 18-1: SPI2 AND SPI2 REGISTER MAP 
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31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5

5800 SPI1CON
31:16 FRMEN FRMSYNC FRMPOL MSSEN FRMSYPW FRMCNT<2:0> MCLKSEL — —

15:0 ON — SIDL DISSDO MODE32 MODE16 SMP CKE SSEN CKP MSTEN

5810 SPI1STAT
31:16 — — — RXBUFELM<4:0> — — —

15:0 — — — FRMERR SPIBUSY — — SPITUR SRMT SPIROV SPIRBE

5820 SPI1BUF
31:16

DATA<31:0>
15:0

5830 SPI1BRG
31:16 — — — — — — — — — — —

15:0 — — — — — — — B

5840 SPI1CON2
31:16 — — — — — — — — — — —

15:0
SPI

SGNEXT
— —

FRM
ERREN

SPI
ROVEN

SPI
TUREN

IGNROV IGNTUR AUDEN — —

5A00 SPI2CON
31:16 FRMEN FRMSYNC FRMPOL MSSEN FRMSYPW FRMCNT<2:0> MCLKSEL — —

15:0 ON — SIDL DISSDO MODE32 MODE16 SMP CKE SSEN CKP MSTEN

5A10 SPI2STAT
31:16 — — — RXBUFELM<4:0> — — —

15:0 — — — FRMERR SPIBUSY — — SPITUR SRMT SPIROV SPIRBE

5A20 SPI2BUF
31:16

DATA<31:0>
15:0

5A30 SPI2BRG
31:16 — — — — — — — — — — —

15:0 — — — — — — — B

5A40 SPI2CON2
31:16 — — — — — — — — — — —

15:0
SPI

SGNEXT
— —

FRM
ERREN

SPI
ROVEN

SPI
TUREN

IGNROV IGNTUR AUDEN — —

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

Note 1: All registers in this table except SPIxBUF have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8
Registers” for more information.



PIC32MX330/350/370/430/450/470
22.0 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 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 22-1: RTCC 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 29. “Real-Time 
Clock and Calendar (RTCC)”
(DS60001125), which is available from the 
Documentation > Reference Manual 
section of the Microchip PIC32 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

 2012-2016 Microchip Technology Inc. DS60001185F-page  223
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PIC32MX330/350/370/430/450/470
FIGURE 23-2: ADC CONVERSION CLOCK PERIOD BLOCK DIAGRAM

1

0

Div 2

TPB(2)

ADC Conversion
Clock Multiplier

2, 4,..., 512

ADRC

TAD

8

ADCS<7:0>

FRC(1)

Note 1: See Section 31.0 “Electrical Characteristics” for the exact FRC clock value.

2: Refer to Figure 8-1 in Section 8.0 “Oscillator Configuration” for more information.
DS60001185F-page  234  2012-2016 Microchip Technology Inc.
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NOTES:
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PIC32MX330/350/370/430/450/470
REGISTER 28-5: CFGCON: CONFIGURATION 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
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 R/W-0 R/W-0 U-0 U-0 U-0 U-0

— — IOLOCK(1) PMDLOCK(1) — — — —

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

— — — — JTAGEN TROEN — TDOEN

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 31-14 Unimplemented: Read as ‘0’

bit 13 IOLOCK: Peripheral Pin Select Lock bit(1)

1 = Peripheral Pin Select is locked. Writes to PPS registers is not allowed
0 = Peripheral Pin Select is not locked. Writes to PPS registers is allowed

bit 12 PMDLOCK: Peripheral Module Disable bit(1)

1 = Peripheral module is locked. Writes to PMD registers is not allowed
0 = Peripheral module is not locked. Writes to PMD registers is allowed

bit 11-4 Unimplemented: Read as ‘0’

bit 3 JTAGEN: JTAG Port Enable bit

1 = Enable the JTAG port
0 = Disable the JTAG port

bit 2 TROEN: Trace Output Enable bit

1 = Enable trace outputs and start trace clock (trace probe must be present)
0 = Disable trace outputs and stop trace clock

bit 1 Unimplemented: Read as ‘0’

bit 0 TDOEN: TDO Enable for 2-Wire JTAG

1 = 2-wire JTAG protocol uses TDO
0 = 2-wire JTAG protocol does not use TDO

Note 1: To change this bit, the unlock sequence must be performed. Refer to Section 6. “Oscillator” 
(DS60001112) in the “PIC32 Family Reference Manual” for details.
DS60001185F-page  270  2012-2016 Microchip Technology Inc.
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TABLE 31-4: DC TEMPERATURE AND VOLTAGE SPECIFICATIONS

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

Param. 
No. 

Symbol Characteristics Min. Typical Max. Units Conditions

Operating Voltage

DC10 VDD Supply Voltage 2.3 — 3.6 V —

DC12 VDR RAM Data Retention Voltage 
(Note 1)

1.75 — — V —

DC16 VPOR VDD Start Voltage
to Ensure Internal 
Power-on Reset Signal

1.75 — 2.1 V —

DC17 SVDD VDD Rise Rate
to Ensure Internal
Power-on Reset Signal

0.00005 — 0.115 V/s —

Note 1: This is the limit to which VDD can be lowered without losing RAM data.
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PIC32MX330/350/370/430/450/470
For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:
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