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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

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

Common Subcategories of "Embedded -
Microcontrollers"

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

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Core Processor MIPS32® M4K™

Core Size 32-Bit Single-Core

Speed 80MHz

Connectivity I²C, IrDA, LINbus, PMP, SPI, UART/USART, USB OTG

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

Number of I/O 53

Program Memory Size 512KB (512K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 32K x 8

Voltage - Supply (Vcc/Vdd) 2.3V ~ 3.6V

Data Converters A/D 16x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount
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Pin Diagrams (Continued)

P
M

R
D

/C
N

14
/R

D
5

O
C

5/
PM

W
R

/C
N

13
/R

D
4

P
M

D
13

/C
N

19
/R

D
13

IC
5/

P
M

D
12

/R
D

12
O

C
4/

R
D

3
O

C
3/

R
D

2
O

C
2/

R
D

1

TR
D

3/
R

A
7

TR
C

LK
/R

A
6

P
M

D
2/

R
E

2
TR

D
0/

R
G

13
TR

D
1/

R
G

12
TR

D
2/

R
G

14
P

M
D

1/
R

E
1

P
M

D
0/

R
E

0

P
M

D
8/

R
G

0

P
M

D
4/

R
E

4
P

M
D

3/
R

E
3

P
M

D
11

/R
F0

SOSCI/CN1/RC13
SDO1/OC1/INT0/RD0

SCK1/IC3/PMCS2/PMA15/RD10
SS1/IC2/RD9
RTCC/IC1/RD8

IC4/PMCS1/PMA14/RD11

SDA1/INT4/RA15
SCL1/INT3/RA14

OSC2/CLKO/RC15
OSC1/CLKI/RC12
VDD

D+/RG2

VUSB

VBUS

U1TX/RF8

D-/RG3

U1RX/RF2
USBID/RF3

VSS

SOSCO/T1CK/CN0/RC14

VR
E

F+
/C

VR
E

F+
/P

M
A

6/
R

A
10

V R
E

F-
/C

VR
E

F-
/P

M
A

7/
R

A9

AV
D

D
AV

S
S

A
N

8/
C

1O
U

T/
R

B
8

A
N

9/
C

2O
U

T/
R

B
9

A
N

10
/C

VR
E

FO
U

T/
P

M
A1

3/
R

B
10

AN
11

/P
M

A1
2/

R
B

11

VD
D

U
2C

TS
/R

F1
2

U
2R

TS
/R

F1
3

U
1C

TS
/C

N
20

/R
D

14
U

1R
TS

/C
N

21
/R

D
15

VD
D

V
S

S

PG
E

C
2/

AN
6/

O
C

FA
/R

B
6

P
G

E
D

2/
A

N
7/

R
B

7

U
2T

X
/P

M
A

8/
C

N
18

/R
F5

U
2R

X
/P

M
A

9/
C

N
17

/R
F4

PMD5/RE5
PMD6/RE6
PMD7/RE7
T2CK/RC1
T3CK/RC2
T4CK/RC3

T5CK/SDI1/RC4
SCK2/PMA5/CN8/RG6

VDD

TMS/RA0
INT1/RE8
INT2/RE9

AN5/C1IN+/VBUSON/CN7/RB5
AN4/C1IN-/CN6/RB4
AN3/C2IN+/CN5/RB3
AN2/C2IN-/CN4/RB2

SDI2/PMA4/CN9/RG7
SDO2/PMA3/CN10/RG8

PGEC1/AN1/CN3/RB1
PGED1/AN0/CN2/RB0

VDD

RG15

SS2/PMA2/CN11/RG9
MCLR

A
N

12
/P

M
A1

1/
R

B1
2

AN
13

/P
M

A
10

/R
B1

3
AN

14
/P

M
A

LH
/P

M
A1

/R
B1

4
A

N
15

/O
C

FB
/P

M
A

LL
/P

M
A0

/C
N

12
/R

B1
5

P
M

D
9/

R
G

1
P

M
D

10
/R

F1

E
N

VR
E

G

P
M

D
14

/C
N

15
/R

D
6

TDO/RA5

SDA2/RA3
SCL2/RA2

VSS

V
S

S

VSS

V
C

A
P
/V

C
O

R
E

TDI/RA4

TC
K

/R
A

1

100-Pin TQFP (USB)

P
M

D
15

/C
N

16
/R

D
7

20

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

65
64
63
62
61
60
59

56

4544434241403928 29 30 31 32 33 34 35 36 37 38

17
18
19

21
22

1

72
71
70
69
68
67
66

75
74
73

58
57

24
23

25

27 46 47 48 49

55
54
53
52
51

5026

9294 93 91 90 89 88 87 86 85 84 83 82 81 80 79 7895 76779698 979910
0

PIC32MX440F128L
PIC32MX460F256L
PIC32MX460F512L

= Pins are up to 5V tolerant
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NOTES:
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PIC32MX3XX/4XX
RD0 46 72 D9 I/O ST PORTD is a bidirectional I/O port.
RD1 49 76 A11 I/O ST
RD2 50 77 A10 I/O ST
RD3 51 78 B9 I/O ST
RD4 52 81 C8 I/O ST
RD5 53 82 B8 I/O ST
RD6 54 83 D7 I/O ST
RD7 55 84 C7 I/O ST
RD8 42 68 E9 I/O ST
RD9 43 69 E10 I/O ST
RD10 44 70 D11 I/O ST
RD11 45 71 C11 I/O ST
RD12 — 79 A9 I/O ST
RD13 — 80 D8 I/O ST
RD14 — 47 L9 I/O ST
RD15 — 48 K9 I/O ST
RE0 60 93 A4 I/O ST PORTE is a bidirectional I/O port.
RE1 61 94 B4 I/O ST
RE2 62 98 B3 I/O ST
RE3 63 99 A2 I/O ST
RE4 64 100 A1 I/O ST
RE5 1 3 D3 I/O ST
RE6 2 4 C1 I/O ST
RE7 3 5 D2 I/O ST
RE8 — 18 G1 I/O ST
RE9 — 19 G2 I/O ST
RF0 58 87 B6 I/O ST PORTF is a bidirectional I/O port.
RF1 59 88 A6 I/O ST
RF2 34 52 K11 I/O ST
RF3 33 51 K10 I/O ST
RF4 31 49 L10 I/O ST
RF5 32 50 L11 I/O ST
RF6 35 55 H9 I/O ST
RF7 — 54 H8 I/O ST
RF8 — 53 J10 I/O ST
RF12 — 40 K6 I/O ST
RF13 — 39 L6 I/O ST

TABLE 1-1: PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name
Pin Number(1)

Pin
Type

Buffer
Type Description64-pin

QFN/TQFP
100-pin
TQFP

121-pin
XBGA

Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input
TTL = TTL input buffer

Note 1: Pin numbers are provided for reference only. See the “Pin Diagrams” section for device pin availability.
© 2011 Microchip Technology Inc. DS61143H-page 25
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TA 60F512L DEVICES ONLY(1)
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19/3 18/2 17/1 16/0

10
— — — SS0 0000

INT3EP INT2EP INT1EP INT0EP 0000

10
— — — — 0000

VEC<5:0> 0000

10
0000

0000

10
INT4IF OC4IF IC4IF T4IF 0000

INT0IF CS1IF CS0IF CTIF 0000

10
DMA3IF DMA2IF DMA1IF DMA0IF 0000

CMP1IF PMPIF AD1IF CNIF 0000

10
INT4IE OC4IE IC4IE T4IE 0000

INT0IE CS1IE CS0IE CTIE 0000

10
DMA3IE DMA2IE DMA1IE DMA0IE 0000

CMP1IE PMPIE AD1IE CNIE 0000

10
CS1IP<2:0> CS1IS<1:0> 0000

CTIP<2:0> CTIS<1:0> 0000

10
OC1IP<2:0> OC1IS<1:0> 0000

T1IP<2:0> T1IS<1:0> 0000

10
OC2IP<2:0> OC2IS<1:0> 0000

T2IP<2:0> T2IS<1:0> 0000

10
OC3IP<2:0> OC3IS<1:0> 0000

T3IP<2:0> T3IS<1:0> 0000

10
OC4IP<2:0> OC4IS<1:0> 0000

T4IP<2:0> T4IS<1:0> 0000

10
OC5IP<2:0> OC5IS<1:0> 0000

T5IP<2:0> T5IS<1:0> 0000

10
CNIP<2:0> CNIS<1:0> 0000

U1IP<2:0> U1IS<1:0> 0000

11
MP2IP<2:0> CMP2IS<1:0> 0000

PMPIP<2:0> PMPIS<1:0> 0000

11
SCMIP<2:0> FSCMIS<1:0> 0000

U2IP<2:0> U2IS<1:0> 0000

11
MA2IP<2:0> DMA2IS<1:0> 0000

MA0IP<2:0> DMA0IS<1:0> 0000

11
— — — — 0000

FCEIP<2:0> FCEIS<1:0> 0000
Leg
No pectively. See Section 12.1.1 “CLR, SET and INV 
BLE 4-2: INTERRUPT REGISTERS MAP FOR PIC32MX440F128L, PIC32MX460F256L AND PIC32MX4
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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 20/4

00 INTCON
31:16 — — — — — — — — — — — —
15:0 — — — MVEC — TPC<2:0> — — — INT4EP

10 INTSTAT(2) 31:16 — — — — — — — — — — — —
15:0 — — — — — SRIPL<2:0> — —

20 IPTMR
31:16

IPTMR<31:0>
15:0

30 IFS0
31:16 I2C1MIF I2C1SIF I2C1BIF U1TXIF U1RXIF U1EIF SPI1RXIF SPI1TXIF SPI1EIF OC5IF IC5IF T5IF
15:0 INT3IF OC3IF IC3IF T3IF INT2IF OC2IF IC2IF T2IF INT1IF OC1IF IC1IF T1IF

40 IFS1
31:16 — — — — — — USBIF FCEIF — — — —
15:0 RTCCIF FSCMIF I2C2MIF I2C2SIF I2C2BIF U2TXIF U2RXIF U2EIF SPI2RXIF SPI2TXIF SPI2EIF CMP2IF

60 IEC0
31:16 I2C1MIE I2C1SIE I2C1BIE U1TXIE U1RXIE U1EIE SPI1RXIE SPI1TXIE SPI1EIE OC5IE IC5IE T5IE
15:0 INT3IE OC3IE IC3IE T3IE INT2IE OC2IE IC2IE T2IE INT1IE OC1IE IC1IE T1IE

70 IEC1
31:16 — — — — — — USBIE FCEIE — — — —
15:0 RTCCIE FSCMIE I2C2MIE I2C2SIE I2C2BIE U2TXIE U2RXIE U2EIE SPI2RXIE SPI2TXIE SPI2EIE CMP2IE

90 IPC0
31:16 — — — INT0IP<2:0> INT0IS<1:0> — — —
15:0 — — — CS0IP<2:0> CS0IS<1:0> — — —

A0 IPC1
31:16 — — — INT1IP<2:0> INT1IS<1:0> — — —
15:0 — — — IC1IP<2:0> IC1IS<1:0> — — —

B0 IPC2
31:16 — — — INT2IP<2:0> INT2IS<1:0> — — —
15:0 — — — IC2IP<2:0> IC2IS<1:0> — — —

C0 IPC3
31:16 — — — INT3IP<2:0> INT3IS<1:0> — — —
15:0 — — — IC3IP<2:0> IC3IS<1:0> — — —

D0 IPC4
31:16 — — — INT4IP<2:0> INT4IS<1:0> — — —
15:0 — — — IC4IP<2:0> IC4IS<1:0> — — —

E0 IPC5
31:16 — — — SPI1IP<2:0> SPI1IS<1:0> — — —
15:0 — — — IC5IP<2:0> IC5IS<1:0> — — —

F0 IPC6
31:16 — — — AD1IP<2:0> AD1IS<1:0> — — —
15:0 — — — I2C1IP<2:0> I2C1IS<1:0> — — —

00 IPC7
31:16 — — — SPI2IP<2:0> SPI2IS<1:0> — — — C
15:0 — — — CMP1IP<2:0> CMP1IS<1:0> — — —

10 IPC8
31:16 — — — RTCCIP<2:0> RTCCIS<1:0> — — — F
15:0 — — — I2C2IP<2:0> I2C2IS<1:0> — — —

20 IPC9
31:16 — — — DMA3IP<2:0> DMA3IS<1:0> — — — D
15:0 — — — DMA1IP<2:0> DMA1IS<1:0> — — — D

40 IPC11
31:16 — — — — — — — — — — — —
15:0 — — — USBIP<2:0> USBIS<1:0> — — —

end: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
te 1: Except where noted, all registers in this table have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, res

Registers” for more information.
2: This register does not have associated CLR, SET, and INV registers.
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19/3 18/2 17/1 16/0

58
— — SPIFE — 0000

— — — — 0000

58
— — — — 0000

SPITBE — — SPIRBF 0008

58
0000

0000

58
— — — — 0000

0000

5A
— — SPIFE — 0008

— — — — 0000

5A
— — — — 0000

SPITBE — — SPIRBF 0008

5A
0000

0000

5A
— — — — 0000

0000

Leg
No ively. See Section 12.1.1 “CLR, SET and INV 
BLE 4-12: SPI1-2 REGISTERS MAP(1,2)
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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 20/4

00 SPI1CON
31:16 FRMEN FRMSYNC FRMPOL — — — — — — — — —

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

10 SPI1STAT
31:16 — — — — — — — — — — — —

15:0 — — — — SPIBUSY — — — — SPIROV — —

20 SPI1BUF
31:16

DATA<31:0>
15:0

30 SPI1BRG
31:16 — — — — — — — — — — — —

15:0 — — — — — — — BRG<8:0>

00 SPI2CON
31:16 FRMEN FRMSYNC FRMPOL — — — — — — — — —

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

10 SPI2STAT
31:16 — — — — — — — — — — — —

15:0 — — — — SPIBUSY — — — — SPIROV — —

20 SPI2BUF
31:16

DATA<31:0>
15:0

30 SPI2BRG
31:16 — — — — — — — — — — — —

15:0 — — — — — — — BRG<8:0>
end: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

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

2: SPI2 Module is not present on PIC32MX420FXXXX/440FXXXX devices.
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0000

0000

— — — — — 0000

CHSSIZ<7:0> 0000

— — — — — 0000

CHDSIZ<7:0> 0000

— — — — — 0000

CHSPTR<7:0> 0000

— — — — — 0000

HDPTR<7:0> 0000

— — — — — 0000

CHCSIZ<7:0> 0000

— — — — — 0000

HCPTR<7:0> 0000

— — — — — 0000

CHPDAT<7:0> 0000

— — — — — 0000

AEN — CHEDET CHPRI<1:0> 0000

CHAIRQ<7:0> 00FF

QEN AIRQEN — — — FF00

DHIE CHBCIE CHCCIE CHTAIE CHERIE 0000

DHIF CHBCIF CHCCIF CHTAIF CHERIF 0000

0000

0000

0000

0000

— — — — — 0000

CHSSIZ<7:0> 0000

— — — — — 0000

CHDSIZ<7:0> 0000

— — — — — 0000

CHSPTR<7:0> 0000

/460XXXX 

A
ll 

R
es

et
s

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

f 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR, 
3160 DCH1DSA
31:16

CHDSA<31:0>
15:0

3170 DCH1SSIZ
31:16 — — — — — — — — — — —

15:0 — — — — — — — —

3180 DCH1DSIZ
31:16 — — — — — — — — — — —

15:0 — — — — — — — —

3190 DCH1SPTR
31:16 — — — — — — — — — — —

15:0 — — — — — — — —

31A0 DCH1DPTR
31:16 — — — — — — — — — — —

15:0 — — — — — — — — C

31B0 DCH1CSIZ
31:16 — — — — — — — — — — —

15:0 — — — — — — — —

31C0 DCH1CPTR
31:16 — — — — — — — — — — —

15:0 — — — — — — — — C

31D0 DCH1DAT
31:16 — — — — — — — — — — —

15:0 — — — — — — — —

31E0 DCH2CON
31:16 — — — — — — — — — — —

15:0 — — — — — — — CHCHNS CHEN CHAED CHCHN CH

31F0 DCH2ECON
31:16 — — — — — — — —

15:0 CHSIRQ<7:0> CFORCE CABORT PATEN SIR

3200 DCH2INT
31:16 — — — — — — — — CHSDIE CHSHIE CHDDIE CH

15:0 — — — — — — — — CHSDIF CHSHIF CHDDIF CH

3210 DCH2SSA
31:16

CHSSA<31:0>
15:0

3220 DCH2DSA
31:16

CHDSA<31:0>
15:0

3230 DCH2SSIZ
31:16 — — — — — — — — — — —

15:0 — — — — — — — —

3240 DCH2DSIZ
31:16 — — — — — — — — — — —

15:0 — — — — — — — —

3250 DCH2SPTR
31:16 — — — — — — — — — — —

15:0 — — — — — — — —

TABLE 4-16: DMA CHANNELS 0-3 REGISTERS MAP FOR PIC32MX340FXXXX/360FXXXX/440FXXXX
DEVICES ONLY(1) (CONTINUED)

Vi
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Bits

31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 2

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers except DCHxSPTR, DCHxDPTR and DCHxCPTR have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets o

SET and INV Registers” for more information.
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19/3 18/2 17/1 16/0

F4
— — — — 0000

NVMOP<3:0> 0000

F4
0000

0000

F4
0000

0000

F4
0000

0000

F4
0000

0000

Leg
No  SET and INV Registers” for more information.

TA

Vi
rt

ua
l A

dd
re

ss

A
ll 

R
es

et
s

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

F0
<1:0> PLLMULT<2:0> 0000

CF UFRCEN SOSCEN OSWEN 0000

F0
— — — — 0000

TUN<5:0> 0000

00
— — — — 0000

> — WDTCLR 0000

F6
— — — — 0000

SLEEP IDLE BOR POR 0000

F6
— — — — 0000

— — — SWRST 0000

F2
0000

0000

Leg
No ectively. See Section 12.1.1 “CLR, SET and INV 
BLE 4-19: FLASH CONTROLLER REGISTERS MAP
(B

F8
0_

#)

R
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r
N
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e

B
it 

R
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ge

Bits

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

00 NVMCON(1) 31:16 — — — — — — — — — — — —

15:0 WR WREN WRERR LVDERR LVDSTAT — — — — — — —

10 NVMKEY
31:16

NVMKEY<31:0>
15:0

20 NVMADDR(1) 31:16
NVMADDR<31:0>

15:0

30 NVMDATA
31:16

NVMDATA<31:0>
15:0

40 NVMSRC
ADDR

31:16
NVMSRCADDR<31:0>

15:0
end: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

te 1: This register has corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR,

BLE 4-20: SYSTEM CONTROL REGISTERS MAP(1,2)

(B
F8

0_
#)

R
eg

is
te

r
N

am
e

B
it 

R
an

ge

Bits

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

00 OSCCON
31:16 — — PLLODIV<2:0> FRCDIV<2:0> — SOSCRDY — PBDIV

15:0 — COSC<2:0> — NOSC<2:0> CLKLOCK ULOCK SLOCK SLPEN

10 OSCTUN
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — —

00 WDTCON
31:16 — — — — — — — — — — — —

15:0 ON — — — — — — — — SWDTPS<4:0

00 RCON
31:16 — — — — — — — — — — — —

15:0 — — — — — — CMR VREGS EXTR SWR — WDTO

10 RSWRST
31:16 — — — — — — — — — — — —

15:0 — — — — — — — — — — — —

30 SYSKEY(3) 31:16
SYSKEY<31:0>

15:0
end: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

te 1: Except where noted, all registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, resp
Registers” for more information.

2: Reset values are dependent on the DEVCFGx Configuration bits and the type of reset.
3: This register does not have associated CLR, SET, and INV registers.
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56L, PIC32MX360F512L, 

A
ll 

R
es

et
s

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

— — — — 0000

SA4 TRISA3 TRISA2 TRISA1 TRISA0 C6FF

— — — — 0000

A4 RA3 RA2 RA1 RA0 xxxx

— — — — 0000

TA4 LATA3 LATA2 LATA1 LATA0 xxxx

— — — — 0000

CA4 ODCA3 ODCA2 ODCA1 ODCA0 0000

ection 12.1.1 “CLR, SET and INV Registers” for more 

A
ll 

R
es

et
s

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

— — — — 0000

SB4 TRISB3 TRISB2 TRISB1 TRISB0 FFFF

— — — — 0000

4 RB3 RB2 RB1 RB0 xxxx

— — — — 0000

B4 LATB3 LATB2 LATB1 LATB0 xxxx

— — — — 0000

B4 ODCB3 ODCB2 ODCB1 ODCB0 0000

ection 12.1.1 “CLR, SET and INV Registers” for more 
 

 

TABLE 4-21: PORTA REGISTERS MAP FOR PIC32MX320F128L, PIC32MX340F128L, PIC32MX360F2
PIC32MX440F128L, PIC32MX460F256L AND PIC32MX460F512L DEVICES ONLY(1)

Vi
rt

ua
l A

dd
re

ss
(B

F8
8_

#)

R
eg

is
te

r
N

am
e

B
it 

R
an

ge

Bits

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

6000 TRISA
31:16 — — — — — — — — — — — —

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

6010 PORTA
31:16 — — — — — — — — — — — —

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

6020 LATA
31:16 — — — — — — — — — — — —

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

6030 ODCA
31:16 — — — — — — — — — — — —

15:0 ODCA15 ODCA14 — — — ODCA10 ODCA9 — ODCA7 ODCA6 ODCA5 OD
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See S

information.

TABLE 4-22: PORTB REGISTERS MAP(1)

Vi
rt

ua
l A

dd
re

ss
(B

F8
8_

#)

R
eg

is
te

r
N

am
e

B
it 

R
an

ge

Bits

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

6040 TRISB
31:16 — — — — — — — — — — — —

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

6050 PORTB
31:16 — — — — — — — — — — — —

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

6060 LATB
31:16 — — — — — — — — — — — —

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

6070 ODCB
31:16 — — — — — — — — — — — —

15:0 ODCB15 ODCB14 ODCB13 ODCB12 ODCB11 ODCB10 ODCB9 ODCB8 ODCB7 ODCB6 ODCB5 ODC
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See S

information.
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56L, PIC32MX360F512L, 

A
ll 

R
es

et
s

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

— — — — 0000

D4 TRISD3 TRISD2 TRISD1 TRISD0 FFFF

— — — — 0000

4 RD3 RD2 RD1 RD0 xxxx

— — — — 0000

D4 LATD3 LATD2 LATD1 LATD0 xxxx

— — — — 0000

D4 ODCD3 ODCD2 ODCD1 ODCD0 0000

ection 12.1.1 “CLR, SET and INV Registers” for more 

28H, PIC32MX340F128H, 
MX440F256H AND PIC32MX440F512H 

A
ll 

R
es

et
s

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

— — — — 0000

D4 TRISD3 TRISD2 TRISD1 TRISD0 0FFF

— — — — 0000

4 RD3 RD2 RD1 RD0 xxxx

— — — — 0000

D4 LATD3 LATD2 LATD1 LATD0 xxxx

— — — — 0000

D4 ODCD3 ODCD2 ODCD1 ODCD0 0000

ection 12.1.1 “CLR, SET and INV Registers” for more 
 

 

TABLE 4-25: PORTD REGISTERS MAP FOR PIC32MX320F128L, PIC32MX340F128L, PIC32MX360F2
PIC32MX440F128L, PIC32MX460F256L AND PIC32MX460F512L DEVICES ONLY(1)

Vi
rt

ua
l A

dd
re

ss
(B

F8
8_

#)

R
eg

is
te

r
N

am
e

B
it 

R
an
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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

60C0 TRISD
31:16 — — — — — — — — — — — —

15:0 TRISD15 TRISD14 TRISD13 TRISD12 TRISD11 TRISD10 TRISD9 TRISD8 TRISD7 TRISD6 TRISD5 TRIS

60D0 PORTD
31:16 — — — — — — — — — — — —

15:0 RD15 RD14 RD13 RD12 RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD

60E0 LATD
31:16 — — — — — — — — — — — —

15:0 LATD15 LATD14 LATD13 LATD12 LATD11 LATD10 LATD9 LATD8 LATD7 LATD6 LATD5 LAT

60F0 ODCD
31:16 — — — — — — — — — — — —

15:0 ODCD15 ODCD14 ODCD13 ODCD12 ODCD11 ODCD10 ODCD9 ODCD8 ODCD7 ODCD6 ODCD5 ODC
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See S

information.

TABLE 4-26: PORTD REGISTERS MAP FOR PIC32MX320F032H, PIC32MX320F064H, PIC32MX320F1
PIC32MX340F256H, PIC32MX340F512H, PIC32MX420F032H, PIC32MX440F128H, PIC32
DEVICES ONLY(1)

Vi
rt

ua
l A

dd
re

ss
(B

F8
8_

#)

R
eg

is
te

r
N
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e

B
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R
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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

60C0 TRISD
31:16 — — — — — — — — — — — —

15:0 — — — — TRISD11 TRISD10 TRISD9 TRISD8 TRISD7 TRISD6 TRISD5 TRIS

60D0 PORTD
31:16 — — — — — — — — — — — —

15:0 — — — — RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD

60E0 LATD
31:16 — — — — — — — — — — — —

15:0 — — — — LATD11 LATD10 LATD9 LATD8 LATD7 LATD6 LATD5 LAT

60F0 ODCD
31:16 — — — — — — — — — — — —

15:0 — — — — ODCD11 ODCD10 ODCD9 ODCD8 ODCD7 ODCD6 ODCD5 ODC
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See S

information.
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FIGURE 18-1: I2C™ BLOCK DIAGRAM   (X = 1 OR 2) 
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PIC32MX3XX/4XX
19.0 UNIVERSAL ASYNCHRONOUS 
RECEIVER TRANSMITTER 
(UART)

The UART module is one of the serial I/O modules
available in PIC32MX3XX/4XX family devices. The
UART is a full-duplex, asynchronous communication
channel that communicates with peripheral devices
and personal computers through protocols such as RS-
232, RS-485, LIN 1.2 and IrDA®. The module also sup-
ports the hardware flow control option, with UxCTS and
UxRTS pins, and also includes an IrDA encoder and
decoder.

The primary features of the UART module are:

• Full-duplex, 8-bit or 9-bit data transmission
• Even, odd or no parity options (for 8-bit data)
• One or two Stop bits
• Hardware auto-baud feature
• Hardware flow control option
• Fully integrated Baud Rate Generator (BRG) with 

16-bit prescaler
• Baud rates ranging from 76 bps to 20 Mbps at 80 

MHz
• 4-level-deep First-In-First-Out (FIFO) Transmit 

Data Buffer
• 4-level-deep FIFO Receive Data Buffer
• Parity, framing and buffer overrun error detection
• Support for interrupt only on address detect (9th 

bit = 1)
• Separate transmit and receive interrupts
• Loopback mode for diagnostic support

• LIN protocol support
• IrDA encoder and decoder with 16x baud clock 

output for external IrDA encoder/decoder support

Figure 19-1 illustrates a simplified block diagram of the
UART.

FIGURE 19-1: UART SIMPLIFIED BLOCK DIAGRAM 

Note 1: This data sheet summarizes the features
of the PIC32MX3XX/4XX family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 21. “Universal
Asynchronous Receiver Transmitter
(UART)” (DS61107) of the “PIC32 Family
Reference Manual”, which is available
from the Microchip web site
(www.microchip.com/PIC32).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

Baud Rate Generator

UxRX

Hardware Flow Control

UARTx Receiver

UARTx Transmitter UxTX

UxCTS

UxRTS

BCLKxIrDA®
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PIC32MX3XX/4XX
24.0 COMPARATOR VOLTAGE 
REFERENCE (CVREF)

The CVREF is a 16-tap, resistor ladder network that pro-
vides a selectable reference voltage. Although its pri-
mary purpose is to provide a reference for the analog
comparators, it also may be used independently of
them.

A block diagram of the module is illustrated in
Figure 24-1. The resistor ladder is segmented to
provide two ranges of voltage reference values and has
a power-down function to conserve power when the
reference is not being used. The module’s supply refer-
ence can be provided from either device VDD/VSS or an
external voltage reference. The CVREF output is avail-
able for the comparators and typically available for pin
output. 

The comparator voltage reference has the following
features:

• High and low range selection
• Sixteen output levels available for each range
• Internally connected to comparators to conserve 

device pins
• Output can be connected to a pin

FIGURE 24-1: COMPARATOR VOLTAGE REFERENCE BLOCK DIAGRAM       

Note 1: This data sheet summarizes the features
of the PIC32MX3XX/4XX family of
devices. It is not intended to be a compre-
hensive reference source. Refer to Sec-
tion 20. “Comparator Voltage
Reference (CVREF)” (DS61109) of the
“PIC32 Family Reference Manual”, which
is available from the Microchip web site
(www.microchip.com/PIC32).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.
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R
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TABLE 29-8: DC CHARACTERISTICS: I/O PIN INPUT SPECIFICATIONS

DC CHARACTERISTICS

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

-40°C ≤ TA ≤ +105°C for V-Temp

Param.
 No. Symbol Characteristics Min. Typical(1) Max. Units Conditions

VIL Input Low Voltage
DI10 I/O pins:

with TTL Buffer VSS — 0.15 VDD V (Note 4)
with Schmitt Trigger Buffer VSS — 0.2 VDD V (Note 4)

DI15 MCLR VSS — 0.2 VDD V (Note 4)
DI16 OSC1 (XT mode) VSS — 0.2 VDD V (Note 4)
DI17 OSC1 (HS mode) VSS — 0.2 VDD V (Note 4)
DI18 SDAx, SCLx VSS — 0.3 VDD V SMBus disabled 

(Note 4)
DI19 SDAx, SCLx VSS — 0.8 V SMBus enabled 

(Note 4)
VIH Input High Voltage

DI20 I/O pins:
with Analog Functions 0.8 VDD — VDD V (Note 4)
Digital Only 0.8 VDD — V (Note 4)
with TTL Buffer 0.25VDD + 0.8V — 5.5 V (Note 4)
with Schmitt Trigger Buffer 0.8 VDD — 5.5 V (Note 4)

DI25 MCLR 0.8 VDD — VDD V (Note 4)
DI26 OSC1 (XT mode) 0.7 VDD — VDD V (Note 4)
DI27 OSC1 (HS mode) 0.7 VDD — VDD V (Note 4)
DI28 SDAx, SCLx 0.7 VDD — 5.5 V SMBus disabled 

(Note 4)
DI29 SDAx, SCLx 2.1 — 5.5 V SMBus enabled, 

2.3V ≤ VPIN ≤ 5.5 
(Note 4)

DI30 ICNPU CNxx Pull up Current 50 250 400 μA VDD = 3.3V, VPIN = VSS

IIL Input Leakage Current (Note 3)
DI50 I/O Ports — — +1 μA VSS ≤ VPIN ≤ VDD,

Pin at high-impedance
DI51 Analog Input Pins — — +1 μA VSS ≤ VPIN ≤ VDD,

Pin at high-impedance

DI55 MCLR — — +1 μA VSS ≤ VPIN ≤ VDD

DI56 OSC1 — — +1 μA VSS ≤ VPIN ≤ VDD, 
XT and HS modes

Note 1: Data in “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only 
and are not tested.

2: The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified 
levels represent normal operating conditions. Higher leakage current may be measured at different input 
voltages.

3: Negative current is defined as current sourced by the pin.
4: This parameter is characterized, but not tested in manufacturing.
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FIGURE 29-5: EXTERNAL RESET TIMING CHARACTERISTICS

TABLE 29-22: RESETS TIMING

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

AC CHARACTERISTICS

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

-40°C ≤ TA ≤ +105°C for V-Temp

Param.
No. Symbol Characteristics(1) Min. Typical(2) Max. Units Conditions

SY00 TPU Power-up Period
Internal Voltage Regulator Enabled

— 400 600 μs -40°C to +85°C

SY01 TPWRT Power-up Period
External Vcore Applied
(Power-Up-Timer Active)

48 64 80 ms -40°C to +85°C

SY02 TSYSDLY System Delay Period:
Time required to reload Device 
Configuration Fuses plus  SYSCLK 
delay before first instruction is 
fetched.

— 1 μs
 +

 8 SYSCLK 
cycles

— — -40°C to +85°C

SY20 TMCLR MCLR Pulse Width (low) — 2 — μs -40°C to +85°C

SY30 TBOR BOR Pulse Width (low) — 1 — μs -40°C to +85°C
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.
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TABLE 29-24: TIMER2, 3, 4, 5 EXTERNAL CLOCK TIMING REQUIREMENTS

AC CHARACTERISTICS

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

-40°C ≤ TA ≤ +105°C for V-Temp

Param.
No. Symbol Characteristics(1) Min. Max. Units Conditions

TB10 TTXH TxCK
High 
Time

Synchronous, 
with prescaler

[(12.5 ns or 1TPB)/N]
 + 25 ns

— ns Must also meet 
parameter 
TB15.

N = prescale 
value 
(1, 2, 4, 8, 16, 
32, 64, 256)TB11 TTXL TxCK

Low 
Time

Synchronous, 
with prescaler

[(12.5 ns or 1TPB)/N]
 + 25 ns

— ns Must also meet 
parameter 
TB15.

TB15 TTXP TxCK
Input 
Period

Synchronous, 
with prescaler

[(Greater of 25 ns or 
2 TPB)/N] + 30 ns

— ns VDD > 2.7V

[(Greater of 25 ns or 
2 TPB)/N] + 50 ns

— ns VDD < 2.7V —

TB20 TCKEXTMRL Delay from External 
TxCK Clock Edge to 
Timer Increment

— 1 TPB —

Note 1: These parameters are characterized, but not tested in manufacturing.
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Note: For the most current package drawings, please see the Microchip Packaging Specification located at 

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