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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

MIPS32® M4K™

32-Bit Single-Core

80MHz

12C, IrDA, LINbus, PMP, SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, WDT
53

128KB (128K x 8)

FLASH

16K x 8

2.3V ~ 3.6V

A/D 16x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-VFQFN Exposed Pad

64-VQFN (9x9)
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PIC32MX3XX/4XX

Pin Diagrams (Continued)

100-Pin TQFP (General Purpose)

SDO2/PMA3/CN10/RG8
MCLR
PMA2/SS2/CN11/RG9
Vvss[]15

Vob[_116

TMS/RAO

INT1/RE8

INT2/RE9
ANS5/C1IN+/CN7/RB5 ] 20
AN4/C1IN-/CN6/RB4 ] 21
ANB3/C2IN+/CN5/RB3 [ 22
AN2/C2IN-/SS1/CN4/RB2 ] 23
PGEC1/AN1/CN3/RB1 [ 24
PGED1/ANO/CN2/RBO ] 25

2o
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AvbD[_]30
Avss[_]31

PGED2/AN7/RB7[__]27
VREF-/CVREF-/PMA7/RA9 128
ANS8/C10UT/RB8[_]32

PGEC2/AN6/OCFA/RB6[__]26
VREF+/CVREF+/PMAG6/RA10 129
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RG15 1 [ 1Vss
Vob[_]2 [ SOSCO/T1CK/CNO/RC14
PMD5/RES 3 [ SOSCI/CN1/RC13
PMD6/RE6 4 OC1/RDO
PMD7/RE7 5 IC4/PMCS1/PMA14/RD11
T2CK/RC1 6 IC3/PMCS2/PMA15/RD10
T3CK/RC2 7 IC2/RD9
T4CK/RC3 8 RTCC/IC1/RD8
T5CK/RC4 9 INT4/RA15
SCK2/PMAS5/CN8/RG6 10 INT3/RA14
SDI2/PMA4/CN9/RG7 11 [ 1Vss

PIC32MX320F128L
PIC32MX340F128L
PIC32MX360F256L
PIC32MX360F512L

[ 10SC2/CLKO/RC15

[ 1OSC1/CLKI/RC12

IAY/>)}
TDO/RAS
TDI/RA4
SDA2/RA3
SCL2/RA2
SCL1/RG2
SDAL1/RG3
SCK1/INTO/RF6
SDI1/RF7
SDO1/RF8
U1RX/RF2
ULTX/RF3

Vss[_]36
Vob[_]37

TCK/RA1

Vss[_]45
VDD[_]46

U1CTS/CN20/RD14

U2CTS/RF12
AN12/PMA11/RB12[_]41

U2RTS/RF13

AN9/C20UT/RBI[_| 33

AN10/CVREFOUT/PMA13/RB10[__]34
AN11/PMA12/RB11[_]35

AN13/PMA10/RB13[_]42

AN14/PMALH/PMA1/RB14[_]43

AN15/0CFB/PMALL/PMAO/CN12/RB15[__]44
U1RTS/CN21/RD15

U2RX/PMA9/CN17/RF4

U2TX/PMA8/CN18/RF5

DS61143H-page 8

© 2011 Microchip Technology Inc.



PIC32MX3XX/4XX

TABLE 1-

1 PINOUT 1/0 DESCRIPTIONS (CONTINUED)

Pin Number®
Pin Name | g4 i i i Pin Buffer Description
pin 100-pin | 121-pin | Type Type
QFN/TQFP| TQFP | XBGA

PMDO 60 93 A4 110 TTL/ST |Parallel Master Port Data (De-multiplexed Master

PMD1 61 94 B4 o) TTL/ST |mode) or Address/Data (Multiplexed Master modes).

PMD2 62 98 B3 I/O TTL/ST

PMD3 63 99 A2 I/10 TTL/ST

PMD4 64 100 Al 1/0 TTL/ST

PMD5 1 3 D3 I/O TTL/ST

PMD6 2 4 Ci1 I/0 TTL/ST

PMD7 3 5 D2 I/0 TTL/ST

PMD8 — 90 A5 1/0 TTL/ST

PMD9 — 89 E6 110 TTL/ST

PMD10 — 88 A6 I/O TTL/ST

PMD11 — 87 B6 I/0 TTL/ST

PMD12 — 79 A9 I/O TTL/ST

PMD13 — 80 D8 I/0 TTL/ST

PMD14 — 83 D7 I/O TTL/ST

PMD15 — 84 Cc7 I/0 TTL/ST

PMRD 53 82 B8 (0] — Parallel Master Port Read Strobe.

PMWR 52 81 cs8 (0] — Parallel Master Port Write Strobe.

PMALL 30 44 L8 (0] — Parallel Master Port Address Latch Enable low-byte
(Multiplexed Master modes).

PMALH 29 43 K7 (0] — Parallel Master Port Address Latch Enable high-byte
(Multiplexed Master modes).

VBUS 34 54 H8 | Analog |USB Bus Power Monitor.

VusB 35 55 H9 P — USB Internal Transceiver Supply. If the USB module
is not used, this pin must be connected to VDD.

VBUSON 11 20 H1 (0] — USB Host and OTG Bus Power Control Output.

D+ 37 57 H10 I/O Analog |USB D+.

D- 36 56 J1l I/0 Analog |USB D-.

USBID 33 51 K10 | ST USB OTG ID Detect.

ENVREG 57 86 A7 | ST Enable for On-Chip Voltage Regulator.

TRCLK — 91 C5 (0] — Trace Clock.

TRDO — 97 A3 (@) — Trace Data Bits 0-3.

TRD1 — 96 C3 (0] —

TRD2 — 95 Cc4 (@) —

TRD3 — 92 B5 (0] —

PGED1 16 25 K2 I/O ST Data I/O pin for programming/debugging
communication channel 1.

PGEC1 15 24 K1 | ST Clock input pin for programming/debugging
communication channel 1.

Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

Note 1:

TTL = TTL input buffer
Pin numbers are provided for reference only. See the “Pin Diagrams” section for device pin availability.
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PIC32MX3XX/4XX

2.9 Configuration of Analog and
Digital Pins During ICSP
Operations

If MPLAB ICD 2, ICD 3 or REAL ICE is selected as a
debugger, it automatically initializes all of the Analog-
to-Digital input pins (ANXx) as “digital” pins by setting all
bits in the ADPCFG register.

The bits in this register that correspond to the Analog-
to-Digital pins that are initialized by MPLAB ICD 2, ICD
3 or REAL ICE, must not be cleared by the user
application firmware; otherwise, communication errors
will result between the debugger and the device.

If your application needs to use certain Analog-to-
Digital pins as analog input pins during the debug
session, the wuser application must clear the
corresponding bits in the ADPCFG register during
initialization of the ADC module.

When MPLAB ICD 2, ICD 3 or REAL ICE is used as a
programmer, the user application firmware must
correctly configure the ADPCFG register. Automatic
initialization of this register is only done during
debugger operation. Failure to correctly configure the
register(s) will result in all Analog-to-Digital pins being
recognized as analog input pins, resulting in the port
value being read as a logic ‘0’, which may affect user
application functionality.

2.10 Unused I/Os

Unused I/O pins should not be allowed to float as
inputs. They can be configured as outputs and driven
to a logic-low state.

Alternately, inputs can be reserved by connecting the
pin to Vss through a 1k to 10k resistor and configuring
the pin as an input.
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PIC32MX3XX/4XX

FIGURE 4-3: MEMORY MAP ON RESET FOR PIC32MX320F128H AND PIC32MX320F128L
DEVICES®
Virtual Physical
Memory Map Memory Map
OXFFFFFFFF OxFFFFFFFF
Reserved
0xBFC03000
OXBFCO2FFF Device \
Configuration
OXxBFCO2FF0 Registers
OxBFCO2FEF
Boot Flash
0xBFC00000
Reserved
0xBF900000
OxBF8FFFFF
SFRs - Reserved
V]
0xBF800000
X 2 -
N4
Reserved
0xBD020000
OxBDO1FFFF
Program Flash®
0xBDO000000
Reserved
0xA0004000
O0xAO0003FFF
RAM®
0xA0000000 / 0x1FC03000
i 0x1FCO2FFF
Reserved / D_evu:el X
0x9FC03000 Configuration
O0X9FCO2FFF Device ™ Registers 0x1FCO2FF0
Configuration Ox1FCO2FEE
O0X9FCO2FEF Registers Boot Flash
0x9FCO2FEF 0x1FC00000
Boot Flash
Reserved
0x9FC00000 0x1F900000
Ox1F8FFFFF
Reserved ° SFRs
0x9D020000 Q 0x1F800000
| —P
0x9DO1FFFF 2 - <
Program Flash® Reserved
0x9D000000 0x1D020000
0x1DO1FFFF
Reserved 2)
0x80004000 Program Flash(
0x80003FFF 0x1D000000
RAM®)
Reserved
0x80000000 / 0x00004000
@ 0x00003FFF
Reserved RAM
0x00000000 \ 0x00000000
Note 1: Memory areas are not shown to scale.

2: The size of this memory region is programmable (see Section 3. “Memory Organization”
(DS61115)) and can be changed by initialization code provided by end-user development
tools (refer to the specific development tool documentation for information).
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TABLE 4-7:  TIMER1-5 REGISTERS MAP(®
@ Bits
o | = o} i3]
k=] j] [
2g | 28 | § 8
s §’§ x 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 x
2= [ <
g
0600 | T1con 13E18 = = = = = = = = = = = = = = = = 0000
15:0 ON = SIDL TWDIS TWIP = = = TGATE = TCKPS<1:0> — TSYNC TCS = 0000
36|  — = = = = = = = = = - | - = = = —  |oo00
0610 | TMR1
15:0 TMR1<15:0> 0000
36|  — — — — — — — — — - | = 1 = — — — —  |ooo00
0620 | PR1
15:0 PR1<15:0> FFFF
0800 | T2coN oxt8l = = — = = = = = — - | = [ = - = = — 0000
15:0 ON — SIDL — — — — = TGATE TCKPS<2:0> T32 — TCcs® — 0000
36|  — = = = = = = = = - | = 1 = = = = —  |oo00
0810 | TMR2
15:0 TMR2<15:0> 0000
3116 — — — — — — — — — - | =1 = — — — —  |ooo00
0820 | PR2
15:0 PR2<15:0> FFFF
000 | Tacon el — = — = = = = = — - | = [ = = = — — 0000
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> — — TCcs® — 0000
36|  — = = = = = = = = - | = 1 = = = = —  |oo00
0A10 | TMR3
15:0 TMR3<15:0> 0000
3116 — — — — — — — — — - | =1 = — — — —  [ooo00
0A20 | PR3
15:0 PR3<15:0> FFFF
ocoo | Tacon P28l = = — = = = = = — - | = [ = — = — — 0000
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> T32 — TCcs® — 0000
36|  — = = = = = = = = - | = 1 = = = = —  |oo00
0C10 | TMR4
15:0 TMR4<15:0> 0000
3116 — — — — — — — — — - | =1 = — — — —  [ooo00
0C20 | PR4
15:0 PR4<15:0> FFFF
0E00 | TsCON ool — = — = = = = = — - | = [ = = = — — 0000
15:0 ON — SIDL — — — — — TGATE TCKPS<2:0> — — TCcs® — 0000
36|  — = = = = = = = = - | = 1 = = = = —  |oo00
0E10 | TMR5
15:0 TMR5<15:0> 0000
3116 — — — — — — — — — - | =1 = — — — —  [ooo00
0E20 | PR5
15:0 PR5<15:0> FFFF
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
ote : registers in this table have corresponding s an registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See Section 12.1. , an egisters” for more
N 1 All regi in this table h ding CLR, SET and INV regi heir virtual add lus off f Ox4, 0x8 and OXC ively. See Section 12.1.1 “CLR, SET and INV Regi " f
information.
2: This bit is not available on 64-pin devices.
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TABLE 4-9: OUTPUT COMPARE1-5 REGISTERS MAP()
@ Bits
S| = o 2
° 9] ©
gg| zE | & :
= '5-% é’z - 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 e
e @ <
£
31:16 — — — — — — — — — — — — — — — — 0000
3000 | OC1CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT OCTSEL OCM<2:0> 0000
31:16 XXXX
3010 | OCI1R OC1R<31:0>
15:0 XXXX
31:16 XXXX
3020 | OC1RS OC1RS<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
3200 | OC2CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT OCTSEL OCM<2:0> 0000
31:16 XXXX
3210 | OC2R OC2R<31:0>
15:0 XXXX
. XXXX
3220 | oc2rs |3L16 OC2RS<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
3400 | OC3CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT OCTSEL OCM<2:0> 0000
31:16 XXXX
3410 | OC3R OC3R<31:0>
15:0 XXXX
. XXXX
3420 | oc3rs |3L16 OC3RS<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
3600 | OC4CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT OCTSEL OCM<2:0> 0000
31:16 XXXX
3610 | OC4R OC4R<31:0>
15:0 XXXX
. XXXX
3620 | ocars |3L16 OC4RS<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
3800 | OC5CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT OCTSEL OCM<2:0> 0000
31:16 XXXX
3810 | OC5R OC5R<31:0>
15:0 XXXX
31:16 XXXX
3820 | OC5RS OC5RS<31:0>
15:0 XXXX
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 Section 12.1.1 “CLR, SET and INV Registers” for more

information.
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TABLE 4-10:  12C1-2 REGISTERS MAP()
@ Bits
o o~ . o} 1]
§ J| @ 3 g
3| 2
= '5-'5 5’5 95 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 E
EE @ E:
1
3116 — = = = = = = = = = = = = = = —  [0o00
5000 | 12C1CON
15:0 ON = SIDL | SCLREL | STRICT | A1OM | DISSLW | SMEN GCEN | STREN | ACKDT | ACKEN | RCEN PEN RSEN SEN 1000
3116  — = = = = = = = = = = = = = = —  |oooo
5010 | 12C1STAT
15:0 | ACKSTAT | TRSTAT — — — BCL | GCSTAT | ADD10 | IwcoOL | I2cov DIA 3 s RIW RBF TBF  |0000
0000
3116 — = = = = = = = = = = = = = = =
5020 | 12C1ADD | e 0000
= — — = = = ADD<9:0> 0000
31:16| — — — = = — — - | - - | = 1 = 1 = — — —  [oooo
5030 | 12C1MSK
15:0 = = = = = = MSK<9:0> 0000
3116 — — — — — — — — — — — — — — — —  |oooo
50401 >c1BRG | | | |
15:0 — — — — I2C1BRG<11:0> 0000
3116 — — — — — — — — — - [ =1 =1 = — — —  [oooo0
5050 | 12C1TRN
15:0 = — — = = = = = 12CT1DATA<7:0> 0000
31:16| — — — = = — — = = - | = 1 = 1 = — — —  [oooo
5260 | 12C1IRCV
15:0 = = = = = = = = I2CR1DATA<7:0> 0000
3116 — — — — — — — — — — — — — — — —  |oooo
5200 | 12C2CON
15:0 ON — SIDL | SCLREL | STRICT | A1OM | DISSLW | SMEN GCEN | STREN | ACKDT | ACKEN | RCEN PEN RSEN SEN 1000
3116 — — — — — — — — — — — — — — — —  |oooo
5210 | 12C2STAT
15:0 | ACKSTAT | TRSTAT — = = BCL | GCsTAT | ApbDpio | wcoL | 12cov DIA P s RIW RBF TBF  [0000
3116 — — — = = = = = = — — = = = = —  |oooo
5220 | 12C2ADD
15:0 — — — — — — ADD<9:0> 0000
3116 — — — — — — — - | - - | - 1 =1 = — — —  |oooo
5230 | 12C2MSK
15:0 — — — — — — MSK<9:0> 0000
3116 — — — — — — — — — — — — — — — —  |oooo
52401 ocoBRG | I I |
15:0 = — — = 12C2BRG<11:0> 0000
31:16| — — — = = — — = = - | = 1 = 1 = — — —  [oooo
5250 | 12C2TRN
15:0 = = = = = = = = 12CT2DATA<7:0> 0000
3116 — — — — — — — — — - | - 1 =1 = — — —  |oooo
5260 | 12C2RCV
15:0 — — — — — — — — I2CR2DATA<7:0> 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1:

Registers” for more information.

All registers in this table except I2CxRCV have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR, SET and INV
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TABLE 4-14: DMA GLOBAL REGISTERS MAP FOR PIC32MX340FXXXX/360FXXXX/440FXXXX/460XXXX DEVICES ONLY
a Bits
e . o 2
- 9] ©
2g| @& g 8
= 'E.'E 58:’2 95 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 @
2= [ <
£
31:16 — — — — — — — — — — — — — — — — 0000
3000 [DMACON®
15:0 ON — SIDL  |SUSPEND — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
3010 | DMASTAT
15:.0 = = = = — — — — — — — — RDWR — DMACH<1:0> 0000
31:16 0000
3020 | DMAADDR DMAADDR<31:0>
15:0 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 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, SET and INV Registers” for more information.
TABLE 4-15: DMA CRC REGISTERS MAP FOR PIC32MX340FXXXX/360FXXXX/440FXXXX/460XXXX DEVICES ONLY®
a Bits
< T . ] i)
o° [} =2 7]
2g| @e 3 8
= é &‘3’2 9_: 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 E
2 = 2
<
31:16 — — — — — — — — — — — — — — — — 0000
3030 | DCRCCON
15:0 — — — — PLEN<3:0> CRCEN | CRCAPP — — — — CRCCH<1:0> 0000
31:16| — — — — — | — | — | — — — — — — — — | —  |oooo
3040 |DCRCDATA
15:0 DCRCDATA<15:0> 0000
31:16) — — — — — | — | — | — — — — — — — — | —  oooo
3050 | DCRCXOR
15:0 DCRCXOR<15:0> 0000
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 Section 12.1.1 “CLR, SET and INV Registers” for more
information.
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TABLE 4-16: DMA CHANNELS 0-3 REGISTERS MAP FOR PIC32MX340FXXXX/360FXXXX/440FXXXX/460XXXX
DEVICES ONLY®

@ Bits
e . o 2
e} [} [}
2g| zg 3 3
= '5-15 §’§ 95 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 &
2> [ <
£

31:16 — — — — — — — — — — — — — — — — 0000
3060 | DCHOCON

15:0 — — — — — — — CHCHNS CHEN CHAED CHCHN CHAEN — CHEDET CHPRI<1:0> 0000

31:16 — — — — — — — — CHAIRQ<7:0> OOFF
3070 [DCHOECON

15:0 CHSIRQ<7:0> CFORCE | CABORT PATEN SIRQEN | AIRQEN = = = FFOO
2080 | DCHOINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE {0000

15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF CHTAIF CHERIF |0000

31:16 0000
3090 | DCHOSSA CHSSA<31:0>

15:0 0000

31:16 0000
30A0 | DCHODSA CHDSA<31:0>

15:0 0000

3116 — — — — — — — — — — — - [ = — — | — oooo
30B0 | DCHOSSIZ

15:0 — — — — — — — — CHSSIZ<7:0> 0000

3116 — = — — = = — — = — — - [ = — — | — oooo
30C0 | DCHODSIZ

15:0 — — — — — — — — CHDSIZ<7:0> 0000

36|  — = = = = = = = = = = - | - = — | — oooo
30D0 |DCHOSPTR

15:0 — — — — — — — — CHSTR<7:0> 0000

3116 — — — — — — — — — — — - [ = — — | — oooo
30E0 |DCHODPTR

15:0 — — — — — — — — CHDPTR<7:0> 0000

3116 — = — — = = — — = — — - [ - — — | — oooo
30F0 | DCHOCSIZ

15:0 — — — — — — — — CHCSIZ<7:0> 0000

36|  — = = = = = = = = = = - | - = — | — [oooo
3100 [DCHOCPTR

15:0 — — — — — — — — CHCPTR<7:0> 0000

3116 — — — — — — — — — — — - [ = — — | — oooo
3110 | DCHODAT

15:0 — — — — — — — — CHPDAT<7:0> 0000

3116 — = — — = = — — = — — = = — — | — oooo
3120 | DCH1CON

15:0 — — — — — — — CHCHNS CHEN CHAED CHCHN CHAEN — CHEDET CHPRI<1:0> 0000

31:16 — — — — — — — — CHAIRQ<7:0> OOFF
3130 [DCH1ECON

15:0 CHSIRQ<7:0> CFORCE | CABORT PATEN SIRQEN | AIRQEN = = = FFOO
2140 | DCHLNT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE {0000

15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF CHTAIF CHERIF |0000

31:16 0000
3150 | DCH1SSA CHSSA<31:0>

15:0 0000
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 of Ox4, 0x8 and OxC, respectively. See Section 12.1.1 “CLR,

SET and INV Registers” for more information.
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TABLE 4-29: PORTF REGISTERS MAP FOR PIC32MX320F128L, PIC32MX340F128L, PIC32MX360F256L AND PIC32MX360F512L DEVICES
ONLY®
@ Bits
2ol = o} @
° 9] ©
2g| BE | § 8
= '5-% é’% 95 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 x
2> [ <
£
31:16 — — — — — — — — — — — — — — — — 0000
6140 | TRISF
15:0 — — TRISF13 | TRISF12 — — — TRISF8 TRISF7 TRISF6 TRISF5 TRISF4 TRISF3 TRISF2 TRISF1 TRISFO | 31FF
31:16 — — — — — — — — — — — — — — — — 0000
6150 | PORTF
15:0 — — RF13 RF12 — — — RF8 RF7 RF6 RF5 RF4 RF3 RF2 RF1 RFO XXXX
31:16 — — — — — — — — — — — — — — — — 0000
6160 | LATF
15:0 — — LATF13 LATF12 — — — LATF8 LATF7 LATF6 LATF5 LATF4 LATF3 LATF2 LATF1 LATFO [ XxxX
31:16 — — — — — — — — — — — — — — — — 0000
6170 | ODCF
15:0 — — ODCF13 | ODCF12 — — — ODCF8 ODCF7 ODCF6 ODCF5 ODCF4 ODCF3 ODCF2 ODCF1 ODCFO | 0000
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 Section 12.1.1 “CLR, SET and INV Registers” for more
information.
TABLE 4-30: PORTF REGISTERS MAP FOR PIC32MX440F128L, PIC32MX460F256L AND PIC32MX460F512L DEVICES ONLY(®
a Bits
< s — % 12
34| B2 | 5 g
* R
= é §§ f':_, 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 2216 21/5 20/4 19/3 18/2 17/1 16/0 E
2% @ S
s
31:16 — — — — — — — — — — — — — — — — 0000
6140 | TRISF
15:0 — — TRISF13 | TRISF12 — — — TRISF8 — — TRISF5 TRISF4 TRISF3 TRISF2 TRISF1 TRISFO | 313F
31:16 — — — — — — — — — — — — — — — — 0000
6150 | PORTF
15:0 — — RF13 RF12 — — — RF8 — — RF5 RF4 RF3 RF2 RF1 RFO XXXX
31:16 — — — — — — — — — — — — — — — — 0000
6160 LATF
15:0 — — LATF13 LATF12 — — — LATF8 — — LATF5 LATF4 LATF3 LATF2 LATF1 LATFO XXXX
31:16 — — — — — — — — — — — — — — — — 0000
6170 | ODCF
15:0 — — ODCF13 | ODCF12 — — — ODCF8 — — ODCF5 ODCF4 ODCF3 ODCF2 ODCF1 ODCFO | 0000
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 Section 12.1.1 “CLR, SET and INV Registers” for more

information.

XXVIXXEXNCEDId



‘ou| ABojouyda ] diydooiN TT0Z ©®

€8 abed-HeyTT9SA

TABLE 4-43: USB REGISTERS MAP®) (CONTINUED)
@ Bits
o T - <] a
o 7] = 7]
3g| @& g 8
= '5-'5 E’g 9_: 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 x
2 @ z
<
5(31:16 — — — — — — — — — — — — — — — — 0000
5280 |ULFRML®)
15:0 — — — — — — — — FRML<7:0> 0000
NEED — — — — — — — — — — — — — | = ] — oooo
5290 |UIFRMH®)
15:0 — — — — — — — — — — — — — FRMH<10:8> 0000
31:16] — = — = = — = — = = = = — — | = ] — ]oooo
52A0| UITOK
15:0 — — — — — — — — PID<3:0> EP<3:0> 0000
3116 — = = = = = = = = - | - = = — | = | — oooo
52B0| UI1SOF
15:0 — — — — — — — — CNT<7:0> 0000
31:16] — — — — — — — — — - | = - | - — | = ] — oooo
52C0 | U1BDTP2
15:0 — — — — — — — — BDTPTRH<7:0> 0000
31:16] — = — = = — = — = - | - - | - — | = ] — ]oooo
52D0 | U1BDTP3
15:0 — — — — — — — — BDTPTRU<7:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
52E0 | UICNFG1
15:0 — — — — — — — — UTEYE UOEMON | USBFRZ USBSIDL — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
5300 | U1EPO
15:0 — — — — — — — — LSPD RETRYDIS — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16 — — — — — — — — — — — — — — — — 0000
5310 | U1EP1
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16 — — — — — — — — — — — — — — — — 0000
5320 U1EP2
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16 — — — — — — — — — — — — — — — — 0000
5330 | U1EP3
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16 — — — — — — — — — — — — — — — — 0000
5340 | U1EP4
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16 — — — — — — — — — — — — — — — — 0000
5350 | U1EP5
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16 — — — — — — — — — — — — — — — — 0000
5360 | U1EP6
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
31:16 — — — — — — — — — — — — — — — — 0000
5370 | U1EP7
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 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, respectively. See Section 12.1.1 “CLR, SET and INV
Registers” for more information.
2: This register does not have associated CLR, SET, and INV registers.
3: All bits in this register are read-only; therefore, CLR, SET, and INV registers are not supported.
4: The reset value for this bit is undefined.
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NOTES:
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16.0 OUTPUT COMPARE The Output Compare module (OCMP) is used to gen-
erate a single pulse or a train of pulses in response to
Note 1. This data sheet summarizes the features selected time base events. For all modes of operation,
of the PIC32MX3XX/4XX family of the OCMP module compares the values stored in the
devices. It is not intended to be a OCxR and/or the OCXxRS registers to the value in the
comprehensive reference source. To selected timer. When a match occurs, the OCMP mod-
complement the information in this data ule generates an event based on the selected mode of

sheet, refer to Section 16. “Output operation.

Compare” (DS61111) of the “PIC32

. ! " The following are some of the key features:
Family Reference Manual”, which is

available from the Microchip web site * Multiple output compare modules in a device
(www.microchip.com/PIC32). * Programmable interrupt generation on compare
2: Some registers and associated bits eyent
described in this section may not be * Single and Dual Compare modes
available on all devices. Refer to  Single and continuous output pulse generation
Section 4.0 “Memory Organization” in « Pulse-Width Modulation (PWM) mode
this data sheet for device-specific register  Hardware-based PWM Fault detection and
and bit information. automatic output disable
« Programmable selection of 16-bit or 32-bit time
bases.

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

FIGURE 16-1: OUTPUT COMPARE MODULE BLOCK DIAGRAM

Set Fla&l;lbit
OCxIF)

A

A

) Output HS Q ocx®
Logic -
> ¢} " R

3 Output Enable
OCM<2:0> Output > Logic
Mode Select Enable
OCFA or OCFB
(see Note 2)

TMR register inputs Period match signals
from time bases from time bases
(see Note 3) (see Note 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.
3: Each output compare channel can use one of two selectable 16-bit time bases or a single 32-bit timer base.
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REGISTER 26-2:

bit 13-12 FPBDIV<1:0>: Peripheral Bus Clock Divisor Default Value bits

bit 11
bit 10

bit 9-8

bit 7

bit 6
bit 5

bit 4-3
bit 2-0

Note 1:

11 = PBCLK is SYSCLK divided by 8
10 = PBCLK is SYSCLK divided by 4
01 = PBCLK is SYSCLK divided by 2
00 = PBCLK is SYSCLK divided by 1

Reserved: Write ‘1’
OSCIOFNC: CLKO Enable Configuration bit

DEVCFGL1: DEVICE CONFIGURATION WORD 1 (CONTINUED)

1 = CLKO output signal active on the OSCO pin; primary oscillator must be disabled or configured for the
External Clock mode (EC) for the CLKO to be active (POSCMOD<1:0> = 11 OR 00)

0 = CLKO output disabled
POSCMOD<1:0>: Primary Oscillator Configuration bits

11 = Primary oscillator disabled
10 = HS oscillator mode selected
01 = XT oscillator mode selected
00 = External clock mode selected

IESO: Internal External Switchover bit

1 = Internal External Switchover mode enabled (Two-Speed Start-up enabled)
0 = Internal External Switchover mode disabled (Two-Speed Start-up disabled)

Reserved: Write ‘1’
FSOSCEN: Secondary Oscillator Enable bit

1 = Enable Secondary Oscillator

0 = Disable Secondary Oscillator

Reserved: Write ‘1’

FNOSC<2:0>: Oscillator Selection bits

111 = Fast RC Oscillator with divide-by-N (FRCDIV)

110 = FRCDIV16 Fast RC Oscillator with fixed divide-by-16 postscaler
101 = Low-Power RC Oscillator (LPRC)

100 = Secondary Oscillator (Sosc)

011 = Primary Oscillator with PLL module (XT+PLL, HS+PLL, EC+PLL)
010 = Primary Oscillator (XT, HS, EC)(®)

001 = Fast RC Oscillator with divide-by-N with PLL module (FRCDIV+PLL)
000 = Fast RC Oscillator (FRC)

Do not disable Posc (POSCMOD = 00) when using this oscillator source.
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28.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers and dsPIC® digital signal
controllers are supported with a full range of software
and hardware development tools:
« Integrated Development Environment

- MPLAB® IDE Software
« Compilers/Assemblers/Linkers

- MPLAB C Compiler for Various Device
Families

- HI-TECH C for Various Device Families
- MPASM™ Assembler

- MPLINK™ Object Linker/
MPLIB™ Object Librarian

- MPLAB Assembler/Linker/Librarian for
Various Device Families

* Simulators
- MPLAB SIM Software Simulator
¢ Emulators
- MPLAB REAL ICE™ In-Circuit Emulator
« In-Circuit Debuggers
- MPLABICD 3
- PICkit™ 3 Debug Express
» Device Programmers
- PICkit™ 2 Programmer
- MPLAB PM3 Device Programmer

* Low-Cost Demonstration/Development Boards,
Evaluation Kits, and Starter Kits

28.1 MPLAB Integrated Development
Environment Software

The MPLAB IDE software brings an ease of software
development previously unseen in the 8/16/32-bit
microcontroller market. The MPLAB IDE is a Windows®
operating system-based application that contains:
» A single graphical interface to all debugging tools

- Simulator

- Programmer (sold separately)

- In-Circuit Emulator (sold separately)

- In-Circuit Debugger (sold separately)
A full-featured editor with color-coded context
< A multiple project manager

» Customizable data windows with direct edit of
contents

« High-level source code debugging
* Mouse over variable inspection

« Drag and drop variables from source to watch
windows

« Extensive on-line help

« Integration of select third party tools, such as
IAR C Compilers

The MPLAB IDE allows you to:

 Edit your source files (either C or assembly)

* One-touch compile or assemble, and download to
emulator and simulator tools (automatically
updates all project information)

* Debug using:

- Source files (C or assembly)
- Mixed C and assembly
- Machine code

MPLAB IDE supports multiple debugging tools in a
single development paradigm, from the cost-effective
simulators, through low-cost in-circuit debuggers, to
full-featured emulators. This eliminates the learning
curve when upgrading to tools with increased flexibility
and power.

© 2011 Microchip Technology Inc.
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28.2 MPLAB C Compilers for Various
Device Families

The MPLAB C Compiler code development systems
are complete ANSI C compilers for Microchip’s PIC18,
PIC24 and PIC32 families of microcontrollers and the
dsPIC30 and dsPIC33 families of digital signal control-
lers. These compilers provide powerful integration
capabilities, superior code optimization and ease of
use.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

28.3 HI-TECH C for Various Device
Families

The HI-TECH C Compiler code development systems
are complete ANSI C compilers for Microchip’s PIC
family of microcontrollers and the dsPIC family of digital
signal controllers. These compilers provide powerful
integration capabilities, omniscient code generation
and ease of use.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

The compilers include a macro assembler, linker, pre-
processor, and one-step driver, and can run on multiple
platforms.

28.4 MPASM Assembler

The MPASM Assembler is a full-featured, universal
macro assembler for PIC10/12/16/18 MCUs.

The MPASM Assembler generates relocatable object
files for the MPLINK Object Linker, Intel® standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code and COFF files for
debugging.

The MPASM Assembler features include:

* Integration into MPLAB IDE projects

» User-defined macros to streamline
assembly code

« Conditional assembly for multi-purpose
source files

 Directives that allow complete control over the
assembly process

28.5 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK Object Linker combines relocatable
objects created by the MPASM Assembler and the
MPLAB C18 C Compiler. It can link relocatable objects
from precompiled libraries, using directives from a
linker script.

The MPLIB Object Librarian manages the creation and
modification of library files of precompiled code. When
a routine from a library is called from a source file, only
the modules that contain that routine will be linked in
with the application. This allows large libraries to be
used efficiently in many different applications.
The object linker/library features include:
« Efficient linking of single libraries instead of many
smaller files
« Enhanced code maintainability by grouping
related modules together
» Flexible creation of libraries with easy module
listing, replacement, deletion and extraction

28.6 MPLAB Assembler, Linker and
Librarian for Various Device
Families

MPLAB Assembler produces relocatable machine
code from symbolic assembly language for PIC24,
PIC32 and dsPIC devices. MPLAB C Compiler uses
the assembler to produce its object file. The assembler
generates relocatable object files that can then be
archived or linked with other relocatable object files and
archives to create an executable file. Notable features
of the assembler include:

« Support for the entire device instruction set

» Support for fixed-point and floating-point data
e Command line interface

* Rich directive set

» Flexible macro language

* MPLAB IDE compatibility
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TABLE 29-5: DC CHARACTERISTICS: OPERATING CURRENT (IDD)

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C <TA <+85°C for Industrial
-40°C <TA <+105°C for V-Temp
Pa’\:(a)\m. Typical(3) Max. Units Conditions
Operating Current (Ipp)*2)
-40°C,
8.5 13 . +25°C,
DC20 mA | Code executing from Flash +85°C . 4 MHz
9 15 +105°C
DC20c 4.0 — mA | Code executing from SRAM —
DC21 235 32 mA Code executing from Flash 20 MHz
DC21c 16.4 — mA | Code executing from SRAM (Note 4)
DC22 48 61 mA Code executing from Flash 60 MHz
DC22c 45 — mA | Code executing from SRAM (Note 4)
-40°C,
55 75 . +25°C,
DC23 mA Code executing from Flash +85°C 2.3V 80 MHz
60 100 +105°C
DC23c 55 — mA | Code executing from SRAM — —
DC24 — 100 HA — -40°C
DC24a — 130 MA — +25°C
2.3V
DC24b — 670 A — +85°C
DC24c — 850 A — +105°C
DC25 94 — HA — -40°C
DC25a 125 — pA — +25°C 3.3V
DC25b 302 — LA — +85°C ' LPRC (31 kHz)
(Note 4)
DC25d 400 — HA — +105°C
DC25c¢ 71 — MA Code executing from SRAM — —
DC26 — 110 HA — -40°C
DC26a — 180 HA — +25°C 3.6V
DC26b — 700 HA — +85°C '
DC26¢ — 900 A — +105°C
Note 1. A device’s IDD supply current is mainly a function of the operating voltage and frequency. Other factors,
such as PBCLK (Peripheral Bus Clock) frequency, number of peripheral modules enabled, internal code
execution pattern, execution from program Flash memory vs. SRAM, I/O pin loading and switching rate,
oscillator type as well as temperature can have an impact on the current consumption.

2. The test conditions for IDD measurements are as follows: Oscillator mode = EC+PLL with OSC1 driven by
external square wave from rail to rail and PBCLK divisor = 1:8. CPU, Program Flash and SRAM data
memory are operational, Program Flash memory Wait states = 7, program cache and prefetch are dis-
abled and SRAM data memory Wait states = 1. All peripheral modules are disabled (ON bit = 0). WDT
and FSCM are disabled. All I/0O pins are configured as inputs and pulled to Vss. MCLR = VDD.

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

4: This parameter is characterized, but not tested in manufacturing.
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TABLE 29-9: DC CHARACTERISTICS: I/O PIN OUTPUT SPECIFICATIONS

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

DC CHARACTERISTICS

Pa':la(l)m. Symbol Characteristics Min. Typical Max. | Units Conditions
VoL Output Low Voltage
DO10 1/0 Ports — — 0.4 \Y loL =7 mA, VDD = 3.6V
— — 0.4 \% loL =6 mA, VbD = 2.3V
DO16 OSC2/CLKO — — 0.4 \Y loL = 3.5 mA, VDD = 3.6V
— — 0.4 \Y loL =2.5mA, VDD = 2.3V
VOH Output High Voltage
DO20 1/0 Ports 24 — — \Y IoH = -12 mA, VDD = 3.6V
1.4 — — \Y IoH =-12 mA, VDD = 2.3V
D026 OSC2/CLKO 24 — — \Y IoH = -12 mA, VDD = 3.6V
1.4 — — \Y IoH = -12 mA, VDD = 2.3V

TABLE 29-10: ELECTRICAL CHARACTERISTICS: BROWN-OUT RESET (BOR)

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

DC CHARACTERISTICS

Palil?)m. Symbol Characteristics Min. Typical Max. | Units Conditions
BO10 |VBOR |BOR Eventon VDD 2.0 — 2.3 Y, —
transition high-to-low
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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip
product. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our
documentation can better serve you, please FAX your comments to the Technical Publications Manager at
(480) 792-4150.

Please list the following information, and use this outline to provide us with your comments about this document.

TO:  Technical Publications Manager Total Pages Sent
RE: Reader Response

From: Name

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):
Would you like a reply? Y N

Device: PIC32MX3XX/4XX Literature Number: DS61143H

Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this document easy to follow? If not, why?

4. What additions to the document do you think would enhance the structure and subject?

5. What deletions from the document could be made without affecting the overall usefulness?

6. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?
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Product Identification System

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PIC32 MX 3XX F 512 H T-80 |/PT- XXX Examples:

PIC32MX320F032H-40I/PT:

] General purpose PIC32MX,
Architecture 32 KB program memory,
Product Groups 64-pin, Industrial temperature,
TQFP package.
PIC32MX360F256L-801/PT:
General purpose PIC32MX,

Microchip Brand

Flash Memory Family.

Program Memory Size (KB)

Pin Count 256 KB program memory,
Tape and Reel Flag (if applicable) 100-pin, Industrial temperature,
Speed TQFP package.

Temperature Range

Package

Pattern

Flash Memory Family

Architecture MX = 32-bit RISC MCU core

Product Groups 3XX = General purpose microcontroller family
4XX=USB

Flash Memory Family F = Flash program memory

Program Memory Size 32 =32K

64 =64K
128 = 128K
256 = 256K
512 =512K
Speed 40 =40 MHz
80 =80 MHz
Pin Count H =64-pin
L =100-pin

Temperature Range | -40° C to +85° C (Industrial)
V = -40°C to +105°C (V-Temp)

Package PT = 64-Lead (10x10x1 mm) TQFP (Thin Quad Flatpack)
PT = 100-Lead (12x12x1 mm) TQFP (Thin Quad Flatpack)
MR = 64-Lead (9x9x0.9 mm) QFN (Plastic Quad Flat)
BG =121-Lead (10x10x1.1 mm) XBGA (Plastic Thin Profile Ball Grid Array)

Pattern Three-digit QTP, SQTP, Code or Special Requirements (blank otherwise)
ES = Engineering Sample
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