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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, USB OTG
Brown-out Detect/Reset, DMA, POR, PWM, WDT
53

128KB (128K x 8)

FLASH

32K 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

TABLE 3: PIN NAMES: PIC32MX320F128L, PIC32MX340F128L, PIC32MX360F128L, AND
PIC32MX360F512L DEVICES (CONTINUED)

NuFr’TzT)er Full Pin Name NuFr’Ti:;)er Full Pin Name
K4 AN8/C1OUT/RB8 L3 AVssS
K5 No Connect (NC) L4 AN9/C20UT/RB9
K6 U2CTS/RF12 L5 AN10/CVREFOUT/PMA13/RB10
K7 AN14/PMALH/PMA1/RB14 L6 U2RTS/RF13
K8 VDD L7 AN13/PMA10/RB13
K9 UIRTS/CN21/RD15 L8 AN15/0CFB/PMALL/PMAQO/CN12/RB15
K10 ULTX/RF3 L9 CN20/UICTS/RD14
K11 U1RX/RF2 L10 U2RX/PMA9/CN17/RF4
L1 PGEC2/AN6/OCFA/RB6 L11 U2TX/PMAB/CN18/RF5

L2 VREF-/CVREF-/PMA7/RA9
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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
RGO — 90 A5 I/0 ST PORTG is a bidirectional 1/O port.
RG1 — 89 E6 I/0 ST
RG6 4 10 E3 I/0 ST
RG7 5 11 F4 I/0 ST
RG8 6 12 F2 I/0 ST
RG9 8 14 F3 I/0 ST
RG12 — 96 C3 I/0 ST
RG13 — 97 A3 I/O ST
RG14 — 95 C4 I/0 ST
RG15 — 1 B2 I/0 ST
RG2 37 57 H10 | ST PORTG input pins.
RG3 36 56 Ji1 | ST
T1CK 48 74 B11 | ST Timerl external clock input.
T2CK — 6 D1 | ST Timer2 external clock input.
T3CK — 7 E4 | ST Timer3 external clock input.
T4ACK — 8 E2 | ST Timer4 external clock input.
T5CK — 9 El | ST Timer5 external clock input.
U1CTS 43 47 L9 [ ST  |UART1 clear to send.
U1RTS 35, 49 48 K9 (@] — UART1 ready to send.
U1RX 34,50 52 K11 | ST UART1 receive.
UlTX 33,51 51,53 |J10, K10 O — UARTL1 transmit.
U2CTS 21 40 K6 | ST UART?2 clear to send.
U2RTS 29 39 L6 o} —  |UART2 ready to send.
U2RX 31 49 L10 | ST UART2 receive.
u2TXx 32 50 L11 O — UART2 transmit.
SCK1 35 55,70 |D11,H9 | 1/O ST Synchronous serial clock input/output for SPI1.
SDI1 34 9,54 E1, H8 | ST SPI1 data in.
SDO1 33 53,72 | D9, J10 o] — SPI1 data out.
SS1 14 23,69 | E10,J2 110 ST SPI1 slave synchronization or frame pulse 1/O.
SCK2 4 10 E3 I/0 ST Synchronous serial clock input/output for SPI2.
SDI2 5 11 F4 | ST SPI2 data in.
SDO2 6 12 F2 (0] — SPI2 data out.
SS2 8 14 F3 I/O ST SPI2 slave synchronization or frame pulse 1/0.
SCL1 37,44 57,66 |E11, H10| I/O ST Synchronous serial clock input/output for 12C1.
SDA1 36,43 56,67 | E8,J11 110 ST Synchronous serial data input/output for 12C1.
SCL2 32 58 H11 I/0 ST Synchronous serial clock input/output for 12C2.
SDA2 31 59 G10 110 ST Synchronous serial data input/output for 12C2.
Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input

TTL = TTL input buffer
Note 1. Pin numbers are provided for reference only. See the “Pin Diagrams” section for device pin availability.

DS61143H-page 26 © 2011 Microchip Technology Inc.



PIC32MX3XX/4XX

FIGURE 4-1: MEMORY MAP ON RESET FOR PIC32MX320F032H AND PIC32MX420F032H
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 -
¥
Reserved
0xBD008000
0xBDOO7FFF
Program Flash®
0xBD000000
Reserved
0xA0002000
OxAO0001FFF
RAM®
0xA0000000 / 0x1FC03000
i 0x1FCO2FFF
Reserved / D_evu:el X
0x9FC03000 Configuration
O0X9FCO2FFF Device ™ Registers 0x1FCO2FF0
Configuration Ox1FCO2FEE
O0X9FCO2FEF Registers Boot Flash
0X9FCO2FEF 0x1FCO00000
Boot Flash
Reserved
0x9FC00000 0x1F900000
Ox1F8FFFFF
Reserved ° SFRs
0x9D008000 Q 0x1F800000
| —P
0x9D007FFF 2 - <
Program Flash® Reserved
0x9D000000 0x1D008000
0x1DO07FFF
Reserved 2)
0x80002000 Program Flash(
0x80001FFF 0x1D000000
RAM®)
Reserved
0x80000000 / 0x00002000
@ 0x00001FFF
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 4-4: INTERRUPT REGISTERS MAP FOR PIC32MX320F032H, PIC32MX320F064H, PIC32MX320F128H AND PIC32MX320F128L
DEVICES ONLY®
2]
@ - . . Bits .
$g'| 2k |5 :
= 'E.'E §’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 g
2= [ <
.=>;
31:16 — — — — — — — — — — — — — — — SSO 0000
1000 | INTCON
15:0 — — — MVEC — TPC<2:0> = = — INT4EP | INT3EP | INT2EP | INT1EP | INTOEP |0000
31:16 — — — — — — — — — — — — — — — — 0000
1010 |INTSTAT®
15:0 — — — — — SRIPL<2:0> — — VEC<5:0> 0000
31:16 0000
1020 | IPTMR IPTMR<31:0>
15:0 0000
1030 IESO 31:16| I2C1MIF | I2C1SIF 12C1BIF U1TXIF U1RXIF U1EIF SPIIRXIF | SPILTXIF | SPI1EIF OCSIF IC5IF TSIF INT4IF OC4IF ICAIF T4IF 0000
15:0 INT3IF OC3IF IC3IF T3IF INT2IF OC2IF IC2IF T2IF INT1IF OC1IF IC1IF T1IF INTOIF CS1IF CSOIF CTIF 0000
31:16 — — — — — — — FCEIF — — — — — — — — 0000
1040 IFS1 15:0 | RTCCIF FSCMIF | 12C2MIF | 12C2SIF 12C2BIF U2TXIF U2RXIF U2EIF SPI2RXIF | SPI2TXIF | SPI2EIF CMP2IF CMP1IF PMPIF AD1IF CNIF 0000
1060 IECO 31:16| 12C1IMIE 12C1SIE 12C1BIE ULTXIE U1RXIE UlEIE SPIIRXIE | SPILTXIE | SPI1EIE OCSIE IC5IE TSIE INT4IE OC4IE IC4IE T4IE 0000
15:0 INT3IE OC3IE IC3IE T3IE INT2IE OC2IE IC2IE T2IE INT1IE OCIlIE ICL1IE T1lE INTOIE CSl1IE CSOIE CTIE 0000
1070 IEC1 31:16 — — — — — — — FCEIE — — — — — — — — 0000
15:0 | RTCCIE FSCMIE 12C2MIE — — — — — SPI2RXIE | SPI2TXIE | SPI2EIE CMP2IE CMP1IE PMPIE ADI1IE CNIE 0000
31:16 — — — INTOIP<2:0> INTOIS<1:0> — — — CS1IP<2:0> CS1IS<1:0> 0000
1090 IPco 15:0 — — — CS0IP<2:0> CS0IS<1:0> — — — CTIP<2:0> CTIS<1:0> 0000
31:16 — — — INT1IP<2:0> INT11S<1:0> — — — OC1IP<2:0> OC11S<1:0> 0000
1040 IPC1 15:0 — — — IC1IP<2:0> IC11S<1:0> — — — T1IP<2:0> T11S<1:0> 0000
1080 IPC2 31:16 — — — INT2IP<2:0> INT21S<1:0> — — — 0OC2IP<2:0> 0OC2IS<1:0> 0000
15:.0 — — — IC2IP<2:0> 1C21S<1:0> — — — T2I1P<2:0> T21S<1:0> 0000
31:16 — — — INT3IP<2:0> INT31S<1:0> — — — OC3IP<2:0> OC3IS<1:0> 0000
1oco IPc3 15:0 — — — IC3IP<2:0> IC31S<1:0> — — — T3IP<2:0> T31S<1:0> 0000
31:16 — — — INT41P<2:0> INT41S<1:0> — — — OCA4IP<2:0> OCA41S<1:0> 0000
100 IPca 15:0 — — — IC41P<2:0> 1C41S<1:0> — — — T41P<2:0> T41S<1:0> 0000
10E0 IPC5 31:16 — — — SPI1IP<2:0> SPI1IS<1:0> — — — OC5IP<2:0> OC5IS<1:0> 0000
15:0 — — — IC51P<2:0> IC51S<1:0> — — — T5IP<2:0> T51S<1:0> 0000
31:16 — — — AD1IP<2:0> AD1IS<1:0> — — — CNIP<2:0> CNIS<1:0> 0000
10F0 IPce 15:0 — — — 12C11P<2:0> 12C11S<1:0> — — — U1IP<2:0> U1IS<1:0> 0000
31:16 — — — SPI2IP<2:0> SPI2IS<1:0> — — — CMP2IP<2:0> CMP2IS<1:0> 0000
1100 IPct 15:0 — — — CMP1IP<2:0> CMP1IS<1:0> — — — PMPIP<2:0> PMPIS<1:0> 0000
1110 1PC8 31:16 — — — RTCCIP<2:0> RTCCIS<1:0> — — — FSCMIP<2:0> FSCMIS<1:0> 0000
15:.0 — — — 12C2IP<2:0> 12C21S<1:0> — — — U2IP<2:0> U21S<1:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
1140 IPC11
15:0 — — — — — — — — — — — FCEIP<2:0> FCEIS<1:0> 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.
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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

XXVIXXEXNCEDId
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TABLE 4-25: PORTD REGISTERS MAP FOR PIC32MX320F128L, PIC32MX340F128L, PIC32MX360F256L, PIC32MX360F512L,
PIC32MX440F128L, PIC32MX460F256L AND PIC32MX460F512L DEVICES ONLYD)
g - . . Bits .
3| 28 |
‘_§ 'é g zZ _5 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 ;
§
31:16 — — — — — — — — — — — — — — — — 0000
60co | TRISD 15:0 | TRISD15 | TRISD14 | TRISD13 | TRISD12 | TRISD11 | TRISD10 | TRISD9 TRISD8 TRISD7 TRISD6 TRISD5 TRISD4 TRISD3 TRISD2 TRISD1 TRISDO |FFFF
6000 | PORTD 31:16 — — — — — — — — — — — — — — — — 0000
15:0 RD15 RD14 RD13 RD12 RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX
31:16 — — — — — — — — — — — — — — — — 0000
60E0| LATD 15:0 | LATD15 | LATD14 | LATD13 | LATD12 LATD11 LATD10 LATD9 LATD8 LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATDO | XXXX
31:16 — — — — — — — — — — — — — — — — 0000
60F0 | Obeb 15:0 | ODCD15 | ODCD14 | ODCD13 | ODCD12 | ODCD11 | ODCD10 | ODCD9 OoDCD8 OoDCD7 ODCD6 ODCD5 ODCD4 OoDCD3 OoDCD2 ODCD1 ODCDO | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: alflorfn%gg:\s 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
TABLE 4-26: PORTD REGISTERS MAP FOR PIC32MX320F032H, PIC32MX320F064H, PIC32MX320F128H, PIC32MX340F128H,

PIC32MX340F256H, PIC32MX340F512H, PIC32MX420F032H, PIC32MX440F128H, PIC32MX440F256H AND PIC32MX440F512H
DEVICES ONLY®

a Bits
< s . g’ 1)
o 9] ©
3 gl Be g 2
= é &c’f% 95 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 2216 21/5 20/4 19/3 18/2 171 16/0 E
2 = <
s

31:16 — — — — — — — — — — — — — — — — 0000
60CO | TRISD

15:0 — — — — TRISD11 | TRISD10 | TRISD9 | TRISD8 | TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO |OFFF

31:16 — — — — — — — — — — — — — — — — 0000
60D0 | PORTD

15:0 — — — — RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX

31:16 — — — — — — — — — — — — — — — — 0000
60EO0 LATD

15:0 — — — — LATD11 LATD10 LATD9 LATD8 LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATDO | xxxx

31:16 — — — — — — — — — — — — — — — — 0000
60F0 | ODCD

15:0 — — — — ODCD11 | ODCD10 | ODCD9 | ODCD8 | ODCD7 ODCD6 | ODCD5 | ODCD4 | ODCD3 | ODCD2 | ODCD1 | ODCDO |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 4-29: 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.
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TABLE 4-31: PORTF REGISTERS MAP FOR PIC32MX320F032H, PIC32MX320F064H, PIC32MX320F128H, PIC32MX340F128H,
PIC32MX340F256H AND PIC32MX340F512H 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
e @ <
£
31:16 — — — — — — — — — — — — — — — — 0000
6140 | TRISF
15:0 — — — — — — — — — TRISF6 TRISF5 TRISF4 TRISF3 TRISF2 TRISF1 TRISFO | O7FF
31:16 — — — — — — — — — — — — — — — — 0000
6150 | PORTF
15:0 — — — — — — — — — RF6 RF5 RF4 RF3 RF2 RF1 RFO XXXX
31:16 — — — — — — — — — — — — — — — — 0000
6160 | LATF
15:0 — — — — — — — — — LATF6 LATF5 LATF4 LATF3 LATF2 LATF1 LATFO [ Xxxx
31:16 — — — — — — — — — — — — — — — — 0000
6170 | ODCF
15:0 — — — — — — — — — 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 4-32. PORTF REGISTERS MAP FOR PIC32MX420F032H, PIC32MX440F128H AND PIC2MX440F256H DEVICES ONLY®)
a Bits
o s x_ % 12
o 9] ©
29| B | § 3
= 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 — — — — — — — — — — TRISF5 TRISF4 TRISF3 TRISF2 TRISF1 TRISFO | O3FF
31:16 — — — — — — — — — — — — — — — — 0000
6150 | PORTF
15:0 — — — — — — — — — — RF5 RF4 RF3 RF2 RF1 RFO XXXX
31:16 — — — — — — — — — — — — — — — — 0000
6160 LATF
15:0 — — — — — — — — — — LATF5 LATF4 LATF3 LATF2 LATF1 LATFO XXXX
31:16 — — — — — — — — — — — — — — — — 0000
6170 | ODCF
15:0 — — — — — — — — — — 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.
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TABLE 4-33: PORTG REGISTERS MAP FOR PIC32MX320F128L, PIC32MX340F128L, PIC32MX360F256L, PIC32MX360F512L,
PIC32MX440F128L, PIC32MX460F256L AND PIC32MX460F512L DEVICES ONLYD)
@ Bits
o % = % 1]
g | 22 | & g
= %.'5 §:er 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 x
2> [ <
£
31:16 — — — — — — — — — — — — — — — — 0000
6180 | TRISG
15:0 | TRISG15 | TRISG14 | TRISG13 | TRISG12 — — TRISG9 TRISG8 TRISG7 TRISG6 — — TRISG3 TRISG2 TRISG1 TRISGO |F3CF
31:16 — — — — — — — — — — — — — — — — 0000
6190 | PORTG
15:0 RG15 RG14 RG13 RG12 — — RG9 RG8 RG7 RG6 — — RG3 RG2 RG1 RGO [xxxx
31:16 — — — — — — — — = = — — — — — — 0000
61A0 LATG
15:0 | LATG15 | LATG14 | LATG13 | LATG12 — — LATG9 LATG8 LATG7 LATG6 — — LATG3 LATG2 LATG1 LATGO |xXxX
31:16 — — — — — — — — — — — — — — — — 0000
61B0O | ODCG
15:0 | ODCG15 | ODCG14 | ODCG13 | ODCG12 — — ODCG9 | ODCG8 | ODCG7 | ODCG6 — — ODCG3 | ODCG2 | ODCG1 | ODCGO (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 0OxC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more
information.
TABLE 4-34: PORTG REGISTERS MAP FOR PIC32MX320F032H, PIC32MX320F064H, PIC32MX320F128H, PIC32MX340F128H,

PIC32MX340F256H, PIC32MX340F512H, PIC32MX420F032H, PIC32MX440F128H, PIC32MX440F256H AND PIC32MX440F512H
DEVICES ONLY®

a2 Bits
Sol s 3 2
o 9] [}
25| e |5 3
= é §’§ 95 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 2216 21/5 20/4 19/3 18/2 171 16/0 E
2> [ <
s

31:16 — — — — — — — — — — — — — — — — 0000
6180 | TRISG

15:0 — — — — — — TRISG9 | TRISG8 | TRISG7 | TRISG6 — — TRISG3 | TRISG2 — — 03cc

31:16 — — — — — — — — — — — — — — — — 0000
6190 | PORTG

15:0 — — — — — — RG9 RG8 RG7 RG6 — — RG3 RG2 — — XXXX

31:16 — — — — — — — — — — — — — — — — 0000
61A0 LATG

15:0 — — — — — — LATG9 LATGS8 LATG7 LATG6 — — LATG3 LATG2 — — XXXX

31:16 — — — — — — — — — — — — — — — — 0000
61B0 | ODCG

15:0 — — — — — — ODCG9 | ODCG8 | ODCG7 | ODCG6 — — ODCG3 | ODCG2 — — 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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19.0 UNIVERSAL ASYNCHRONOUS
RECEIVER TRANSMITTER
(UART)

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.

The UART module is one of the serial /0O 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-hit 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
Baud Rate Generator
. IDA® L) ] BCLKx

— Hardware Flow Control

—— UARTX Transmitter

Ual,
34
C
%
)

—— UARTX Receiver -

? NN
NV
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220  10-BIT ANALOG-TO-DIGITAL
CONVERTER (ADC)

Note 1: This data sheet summarizes the features
of the PIC32MX3XX/4XX family of
devices. Itis not intended to be a compre-
hensive reference source. Refer to Sec-
tion 17. “10-bit Analog-to-Digital
Converter (ADC)” (DS61104) 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.

The PIC32MX3XX/4XX 10-bit Analog-to-Digital
Converter (ADC) includes the following features:

» Successive Approximation Register (SAR)
conversion

* Up to 1000 kilo samples per second (ksps)
conversion speed

* Up to 16 analog input pins
« External voltage reference input pins

* One unipolar, differential Sample-and-Hold
Amplifier (SHA)

FIGURE 22-1:

« Automatic Channel Scan mode

» Selectable conversion trigger source

» 16-word conversion result buffer

» Selectable Buffer Fill modes

« Eight conversion result format options

» Operation during CPU Sleep and Idle modes

A block diagram of the 10-bit ADC is illustrated in
Figure 22-1. The 10-bit ADC has 16 analog input pins,
designated ANO-AN15. In addition, there are two ana-
log input pins for external voltage reference connec-
tions. These voltage reference inputs may be shared
with other analog input pins and may be common to
other analog module references.

The analog inputs are connected through two multi-
plexers (MUXs) to one SHA. The analog input MUXs
can be switched between two sets of analog inputs
between conversions. Unipolar differential conversions
are possible on all channels, other than the pin used as
the reference, using a reference input pin (see
Figure 22-1).

The Analog Input Scan mode sequentially converts
user-specified channels. A control register specifies
which analog input channels will be included in the
scanning sequence.

The 10-bit ADC is connected to a 16-word result buffer.
Each 10-bit result is converted to one of eight, 32-bit
output formats when it is read from the result buffer.

ADC1 MODULE BLOCK DIAGRAM

Vree+® AVDD  vrer-(M) Avss

i

CHANNEL S
SCAN P *
CHOSB<4:0>
CHOSAS4:0> >y

|
|
|
|
|
|
|
|
|
w CSCNA
|
|
|
|
|
|
|
|

AN1

VREFL——»
<«—o

CHONA CHONB

Alternate
Input Selection

Note 1: VREF+, VREF- inputs can be multiplexed with other analog inputs.

" VCFG<2:0>
|
| ADC1BUFO
| ADC1BUF1
: ADC1BUF2
| VREFH VREFL |
| |
|
L1 |
RE ; | SAR ADC ) |
|
L ‘
I |
|
I |
| |
: ADC1BUFE
| ADC1BUFF
|
|
|
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NOTES:
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REGISTER 26-1: DEVCFGO: DEVICE CONFIGURATION WORD 0 (CONTINUED)
bit 19-12 PWP<7:0>: Program Flash Write-Protect bits

Prevents selected program Flash memory pages from being modified during code execution. The PWP bits
represent the one’s compliment of the number of write protected program Flash memory pages.
11111111 = Disabled

11111110 = OxBDOO_OFFF

11111101 = OxBDOO_1FFF

11111100 = 0xBDOO_2FFF

11111011 = OxBDOO_3FFF

11111010 = OxBDOO_4FFF

11111001 = OxBDOO_5FFF

11111000 = 0xBDOO_6FFF

11110111 = OxBDOO_7FFF

11110110 = OxBDOO_8FFF

11110101 = OxBDOO_9FFF

11110100 = 0xBDOO_AFFF

11110011 = 0xBDOO_BFFF

11110010 = 0xBDOO_CFFF

11110001 = 0xBDOO_DFFF

11110000 = 0xBDOO_EFFF

11101111 = OxBDOO_FFFF

01111111 = 0xBDO7_FFFF
bit 11-4 Reserved: Write ‘1’
bit 3 ICESEL.: In-Circuit Emulator/Debugger Communication Channel Select bit
1= PGEC2/PGED2 pair is used
0 = PGEC1/PGED1 pair is used
bit 2 Reserved: Write ‘1’
bit 1-0 DEBUG<1:0>: Background Debugger Enable bits (forced to ‘11’ if code-protect is enabled)

11 = Debugger disabled
10 = Debugger enabled
01 = Reserved (same as ‘11’ setting)
00 = Reserved (same as ‘11’ setting)
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TABLE 27-1:  MIPS32® INSTRUCTION SET (CONTINUED)
Instruction Description Function

TGE Trap if Greater Than or Equal if (int)Rs >= (Iint)Rt
TrapException

TGEI Trap if Greater Than or Equal Immediate if (int)Rs >= (int)Immed
TrapException

TGEIU Trap if Greater Than or Equal Immediate Unsigned if (uns)Rs >= (uns)Immed
TrapException

TGEU Trap if Greater Than or Equal Unsigned if (uns)Rs >= (uns)Rt
TrapException

TLT Trap if Less Than if (int)Rs < (Iint)Rt
TrapException

TLTI Trap if Less Than Immediate if (inth)Rs < (int) Immed
TrapException

TLTIU Trap if Less Than Immediate Unsigned if (uns)Rs < (uns)Immed
TrapException

TLTU Trap if Less Than Unsigned if (uns)Rs < (uns)Rt
TrapException

TNE Trap if Not Equal if Rs I= Rt
TrapException

TNEI Trap if Not Equal Immediate if Rs I= (int)Immed
TrapException

WAIT Wait for Interrupt Go to a low power mode and stall until

interrupt occurs
WRPGPR Write to GPR in Previous Shadow Set SGPR[SRSCtlpgs, Rd> = Rt
WSBH Word Swap Bytes Within Halfwords Rd = Rtyz 16 Il Rtz 24 |l Rt7_ o
Il Rtys5. g
XOR Exclusive OR Rd = Rs ~ Rt
XORI Exclusive OR Immediate Rt = Rs ™ (uns)Immed

Note 1. This instruction is deprecated and should not be used.

© 2011 Microchip Technology Inc.
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TABLE 29

-7:

DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)

DC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V (unless otherwise stated)
-40°C <TA <+85°C for Industrial
-40°C <TA <+105°C for V-Temp

Operating temperature

Pariln;eter Typical®@| Max. Units Conditions
Power-Down Current (Ipp)\)
DC40 7 30 UA -40°C
DC40a 24 30 UA +25°C
2.3V Base Power-Down Current (Note 6)
DC40b 205 300 YA +85°C
DC40h 450 900 HA +105°C
DC40c 25 — UA +25°C 3.3V Base Power-Down Current
DC40d 9 70 UA -40°C
DC40e 25 70 UA +25°C
DC40g 115 2000 A +70°C | 3.6V Base Power-Down Current
DC40f 200 400 YA +85°C
DC40i 470 1200 HA +105°C
Module Differential Current
DC41 — 10 YA -40°C
DC4la — 10 UA +25°C )
2.3V Watchdog Timer Current: AlwDT (Notes 3, 6)
DC41b — 10 UA +85°C
DC41g — 12 HA +105°C
DC4lc 5 — HA +25°C 3.3v Watchdog Timer Current: AlwDT (Note 3)
DC41d — 10 HA -40°C
DC4le — 10 UA +25°C )
3.6V Watchdog Timer Current: AlwDT (Note 3)
DC41f — 12 UA +85°C
DC41h — 15 PA +105°C
DC42 — 10 UA -40°C
DC42a — 17 PA +25°C 2.3V RTCC + Timerl w/32 kHz Crystal: AIRTCC
DC42b — 37 UA +85°C (Notes 3, 6)
DC42h — 45 HA +105°C
DC42c 23 — HA +25°C 3.3V | RTCC + Timerl w/32 kHz Crystal: AIRTCC (Note 3)
DC42e — 10 HA -40°C
DC42f — 30 UA +25°C )
3.6V | RTCC + Timerl w/32 kHz Crystal: AIRTCC (Note 3)
DC42g — 44 UA +85°C
DC42i — 44 PA +105°C
Note 1. Base IPD is measured with all digital peripheral modules disabled. All I/Os are configured as inputs and
pulled low. WDT and FSCM are disabled.
2. Data in the “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance

only and are not tested.

3: The A current is the additional current consumed when the module is enabled. This current should be added

to the base IPD current.

4: Test conditions for ADC module differential current are as follows: Internal ADC RC oscillator enabled.
Data is characterized at +70°C and not tested. Parameter is for design guidance only.
6: This parameter is characterized, but not tested in manufacturing.

a
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100-Lead Plastic Thin Quad Flatpack (PT) — 12x12x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN NOM MAX

Number of Leads N 100
Lead Pitch e 0.40 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle ¢ 0° 3.5° 7°
Overall Width E 14.00 BSC
Overall Length D 14.00 BSC
Molded Package Width E1 12.00 BSC
Molded Package Length D1 12.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.13 0.18 0.23
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

Notes:

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

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

REF: Reference Dimension, usually without tolerance, for information purposes only.
Microchip Technology Drawing C04-100B
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Revision H (May 2011)

The revision includes the following global update:

» All references to VDDCORE/VCAP have been

changed to: VCORE/VCAP

« Added references to the new V-Temp temperature

range: -40°C to +105°C

This revision also includes minor typographical and
formatting changes throughout the data sheet text.
Major updates are referenced by their respective

section in the following table.

TABLE A-3: MAJOR SECTION UPDATES

Section Name

Update Description

Section 1.0 “Device Overview”

Updated the VBUS description in Table 1-1: “Pinout I/O Descriptions”.

Section 4.0 “Memory Organization”

Added Note 2 and changed the RIPL<2:0> bits to SRIPL<2:0> in the
Interrupt Register Map tables (see Table 4-2 through Table 4-6.

Added Note 2 to the Timer1-5 Register Map (see Table 4-7).

Updated the All Resets value for I2C1CON<15:0> and I2C2CON<15:0>
in the I12C1 and 12C2 Register Map (see Table 4-10).

Updated the All Resets value for SPI1STAT<15:0> and SPI2STAT<15:0>
in the SPI1 and SPI2 Register Map (see Table 4-12).

Updated the All Resets value for CM1CON<15:0> and CM2CON<15:0>
in the Comparator Register Map (see Table 4-17).

Renamed the RCDIV<2:0> bits to FRCDIV<2:0> and the LOCK bit to
SLOCK in the OSCCON register, and added Note 3 and the
SYSKEYregister to the System Control Registers Map (see Table 4-20).
Updated the All Resets value for the PMSTAT register in the Parallel
Master Port Register Map (see Table 4-37).

Updated the All Resets value for CHECON<15:0> and CHETAG<15:0>
in the Prefetch Register Map (see Table 4-39).

Renamed FUPLLEN, FUPLLIDIV, and FPLLMULT in the DEVCFG2

register to: UPLLEN, UPLLIDIV, and FPLLMUL, respectively in the
Device Configuration Word Summary (see Table 4-41).

Added Notes 1 through 4 to the USB Register Map (see Table 4-43).

Section 5.0 “Flash Program Memory”

Added a note on Flash LVD Delay and Example 5-1.

Section 8.0 “Oscillator Configuration

Updated the PIC32MX3XX/4XX Family Clock Diagram (see Figure 8-1).

Section 11.0 “USB On-The-Go (OTG)"

Updated the PIC32MX3XX/4XX Family USB Interface Diagram (see
Figure 11-1).

Section 16.0 “Output Compare”

Updated the Output Compare Module Block Diagram (see Figure 16-1).

Section 22.0 “10-bit Analog-to-Digital
Converter (ADC)”

Updated the ADC Conversion Clock Period Block Diagram (see
Figure 22-2).

Section 26.0 “Special Features”

Renamed FUPLLEN, FUPLLIDIV, and FPLLMULT in the DEVCFG2
register to: UPLLEN, UPLLIDIV, and FPLLMUL, respectively (see
Register 26-3).
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Watchdog Timer

Operation
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