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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

I2C, IrDA, LINbus, PMP, SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, WDT
85

128KB (128K x 8)

FLASH

16K x 8

2.3V ~ 3.6V

A/D 16x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

100-TQFP

100-TQFP (12x12)
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MICROCHIP

PIC32MX3XX/4XX

High-Performance, General Purpose and USB 32-bit
Flash Microcontrollers

High-Performance 32-bit RISC CPU:

« MIPS32® M4K® 32-bit core with 5-stage pipeline
¢ 80 MHz maximum frequency

¢ 1.56 DMIPS/MHz (Dhrystone 2.1) performance at
0 wait state Flash access

« Single-cycle multiply and high-performance divide
unit
« MIPS16€® mode for up to 40% smaller code size

» Two sets of 32 core register files (32-bit) to reduce
interrupt latency

» Prefetch Cache module to speed execution from
Flash

Microcontroller Features:

» Operating temperature range of -40°C to +105°C
« Operating voltage range of 2.3V to 3.6V

» 32K to 512K Flash memory (plus an additional
12 KB of boot Flash)

* 8K to 32K SRAM memory

« Pin-compatible with most PIC24/dsPIC® DSC
devices

« Multiple power management modes

« Multiple interrupt vectors with individually
programmable priority

» Fail-Safe Clock Monitor Mode

» Configurable Watchdog Timer with on-chip
Low-Power RC Oscillator for reliable operation

Peripheral Features:

< Atomic SET, CLEAR and INVERT operation on
select peripheral registers

e Up to 4-channel hardware DMA with automatic
data size detection

e USB 2.0-compliant full-speed device and
On-The-Go (OTG) controller

* USB has a dedicated DMA channel
* 3 MHz to 25 MHz crystal oscillator
* Internal 8 MHz and 32 kHz oscillators

» Separate PLLs for CPU and USB clocks
+ Two I°C™ modules
¢ Two UART modules with:

- RS-232, RS-485 and LIN support

- IrDA® with on-chip hardware encoder and
decoder

¢ Up to two SPI modules

« Parallel Master and Slave Port (PMP/PSP) with
8-bit and 16-bit data and up to 16 address lines

» Hardware Real-Time Clock and Calendar (RTCC)

» Five 16-bit Timers/Counters (two 16-bit pairs
combine to create two 32-bit timers)

* Five capture inputs

« Five compare/PWM outputs

» Five external interrupt pins

» High-Speed I/O pins capable of toggling at up to
80 MHz

» High-current sink/source (18 mA/18 mA) on all I/O
pins

» Configurable open-drain output on digital /0 pins

Debug Features:

« Two programming and debugging Interfaces:

- 2-wire interface with unintrusive access and
real-time data exchange with application

- 4-wire MIPS® standard enhanced JTAG
interface

* Unintrusive hardware-based instruction trace

» |EEE Standard 1149.2-compatible (JTAG)
boundary scan

Analog Features:

¢ Up to 16-channel 10-bit Analog-to-Digital
Converter:

- 1000 ksps conversion rate
- Conversion available during Sleep, Idle
» Two Analog Comparators
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PIC32MX3XX/4XX

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

NuFr,rilrt])er Full Pin Name NuFr>1i1rE)er Full Pin Name
Al PMD4/RE4 E8 INT4/RA15
A2 PMD3/RE3 E9 RTCC/IC1/RD8
A3 TRDO/RG13 E10 IC2/RD9
Ad PMDO/REO E11 INT3/RA14
A5 PMD8/RGO F1 MCLR
A6 PMD10/RF1 F2 SDO2/PMA3/CN10/RG8
A7 ENVREG F3 SS2/PMA2/CN11/RG9
A8 Vss F4 SDI2/PMA4/CN9/RG7
A9 IC5/PMD12/RD12 F5 Vss
A10 OC3/RD2 F6 No Connect (NC)
A1l OC2/RD1 F7 No Connect (NC)
B1 No Connect (NC) F8 VDD
B2 RG15 F9 OSC1/CLKI/RC12
B3 PMD2/RE2 F10 Vss
B4 PMD1/RE1 F11 OSC2/CLKO/RC15
B5 TRD3/RA7 Gl INT1/RES8
B6 PMD11/RFO G2 INT2/RE9
B7 VCAP/VCORE G3 TMS/RAO
B8 PMRD/CN14/RD5 G4 No Connect (NC)
B9 OC4/RD3 G5 VDD
B10 Vss G6 Vss
B11 SOSCO/T1CK/CNO/RC14 G7 Vss
C1 PMD6/RE6 G8 No Connect (NC)
c2 VDD G9 TDO/RA5
C3 TRD1/RG12 G10 SDA2/RA3
C4 TRD2/RG14 G11 TDI/RA4
C5 TRCLK/RA6 H1 ANS5/C1IN+/CN7/RB5
C6 No Connect (NC) H2 AN4/C1IN-/CN6/RB4
Cc7 PMD15/CN16/RD7 H3 Vss
c8 OC5/PMWR/CN13/RD4 H4 VDD
Cc9 VDD H5 No Connect (NC)
C10 SOSCI/CN1/RC13 H6 VDD
c11 IC4/PMCS1/PMA14/RD11 H7 No Connect (NC)
D1 T2CK/RC1 H8 SDI1/RF7
D2 PMD7/RE7 H9 SCK1/INTO/RF6
D3 PMD5/RES H10 SCL1/RG2
D4 Vss H11 SCL2/RA2
D5 Vss Jl AN3/C2IN+/CN5/RB3
D6 No Connect (NC) J2 AN2/C2IN-/SS1/CN4/RB2
D7 PMD14/CN15/RD6 J3 PGED2/AN7/RB7
D8 PMD13/CN19/RD13 J4 AVDD
D9 OC1/RDO J5 AN11/PMA12/RB11
D10 No Connect (NC) J6 TCK/RA1
D11 IC3/PMCS2/PMA15/RD10 J7 AN12/PMA11/RB12
E1l T5CK/RC4 J8 No Connect (NC)
E2 T4CK/RC3 J9 No Connect (NC)
E3 SCK2/PMA5/CN8/RG6 J10 SDO1/RF8
E4 T3CK/RC2 Jul SDA1/RG3
E5 VDD K1 PGEC1/AN1/CN3/RB1
E6 PMD9/RG1 K2 PGED1/ANO/CN2/RBO
E7 Vss K3 VREF+/CVREF+/PMAG/RA10
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PIC32MX3XX/4XX

1.0

DEVICE OVERVIEW

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 the “PIC32 Family
Reference Manual”, which is available
from the  Microchip web site
(www.microchip.com/PIC32).

This document contains device-specific information for
the PIC32MX3XX/4XX devices.

Figure 1-1 illustrates a general block diagram of the core
and peripheral modules in the PIC32MX3XX/4XX family
of devices.

Table 1-1 lists the functions of the various pins shown
in the pinout diagrams.

Note 1:

Some features are not available on all device variants.
2:  BOR functionality is provided when the on-board voltage regulator is enabled.

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.
FIGURE 1-1: BLOCK DIAGRAM®:2)
y VCORE/VCAP
OSC2/CLKO | Oscrsosc
OSC1/CLKI X Oscillators % Power-up | \¢—X] vop,vss
Timer
FRC/LPRC ENVREG - <—X] MCLR
Oscillators Voltage p|| Oscillator
X Regulator 7l [Start-up Timer
PLL
Procisi Power-on
recision
DIVIDERS Band Gap > Reset
Reference
PLL-USB Watchdog
I—P USBCLK Timer
Timin — SYSCLK Brown-out
P . — PBCLK Reset
- g CN1-22
Peripheral Bus Clocked by SYSCLK
H Timerl-5
PORTA | =i t t ¢ t
Priority H PWM
PORTE JTAG Interrupt 0OC1-5
0 BSCAN Controller
uUsB DMAC ICD N4
32 3
PORTC |=P> EJTAG | INT D i | IC15
MIPS32® M4K® CPU Core f
PORTD |=p S [ DS £ §=p| sPL2
32 32 32 5
32 32 32 3
PORTE @ 12C1,2
Bus Matrix | S £
[=¥
-PORTF <) s
32 32 32 o H PMP
PORTG | <= 10-bit ADC
H Module Data RAM Peripheral Bridge H
UART1,2
g=)| RTCC
128-bit wide Flash
Program Flash Memory Controller 4 >
Comparators
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PIC32MX3XX/4XX

TABLE 1-1: PINOUT 1I/O DESCRIPTIONS (CONTINUED)
Pin Number®
Pin Name | g4 i i i Pin Buffer Description
pin 100-pin | 121-pin | Type Type
QFN/TQFP| TQFP | XBGA
CNO 48 74 B11 | ST Change notification inputs.
CN1 47 73 C10 I ST Can be software programmed for internal weak
pull-ups on all inputs.
CN2 16 25 K2 | ST
CN3 15 24 K1 I ST
CN4 14 23 J2 | ST
CN5 13 22 Ji | ST
CN6 12 21 H2 | ST
CN7 11 20 H1 | ST
CN8 4 10 E3 | ST
CN9 5 11 F4 | ST
CN10 12 F2 | ST
CN11 14 F3 | ST
CN12 30 44 L8 | ST
CN13 52 81 Cs8 I ST
CN14 53 82 B8 | ST
CN15 54 83 D7 I ST
CN16 55 84 c7 | ST
CN17 31 49 L10 | ST
CN18 32 50 L11 | ST
CN19 — 80 D8 | ST
CN20 — 47 L9 | ST
CN21 — 48 K9 | ST
IC1 42 68 E9 | ST Capture inputs 1-5.
IC2 43 69 E10 | ST
IC3 44 70 D11 | ST
IC4 45 71 C11 | ST
IC5 52 79 A9 | ST
OCFA 17 26 L1 | ST Output Compare Fault A Input.
OC1 46 72 D9 O — Output Compare output 1.
0oC2 49 76 All O — Output Compare output 2
OC3 50 77 Al10 O — Output Compare output 3.
OC4 51 78 B9 O — Output Compare output 4.
OC5 52 81 C8 O — Output Compare output 5.
OCFB 30 44 L8 | ST Output Compare Fault B Input.
INTO 35,46 55,72 H9,D9 | ST External interrupt O.
INT1 42 18 61 | ST External interrupt 1.
INT2 43 19 62 | ST External interrupt 2.
Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power

Note 1:

ST = Schmitt Trigger input with CMOS levels

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

O = Output | = Input

© 2011 Microchip Technology Inc.
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PIC32MX3XX/4XX

TABLE 3-2: COPROCESSOR 0 REGISTERS (CONTINUED)

e R Jeuncaon
17-22 |Reserved Reserved
23 Debug® Debug control and exception status
24 DEPC® Program counter at last debug exception
25-29 |Reserved Reserved
30 ErrorEPc(!) Program counter at last error
31 DESAVE® Debug handler scratchpad register

Note 1. Registers used in exception processing.
2. Registers used during debug.

Coprocessor 0 also contains the logic for identifying
and managing exceptions. Exceptions can be caused
by a variety of sources, including alignment errors in
data, external events or program errors. Table 3-3
shows the exception types in order of priority.

TABLE 3-3: PIC32MX3XX/4XX FAMILY CORE EXCEPTION TYPES

Exception Description
Reset Assertion MCLR or a Power-on Reset (POR)
DSS EJTAG Debug Single Step
DINT EJTAG Debug Interrupt. Caused by the assertion of the external EJ_DINT input, or by setting the
EjtagBrk bit in the ECR register
NMI Assertion of NMI signal
Interrupt Assertion of unmasked hardware or software interrupt signal
DIB EJTAG debug hardware instruction break matched
AdEL Fetch address alignment error
Fetch reference to protected address
IBE Instruction fetch bus error
DBp EJTAG Breakpoint (execution of SDBBP instruction)
Sys Execution of SYSCALL instruction
Bp Execution of BREAK instruction
RI Execution of a Reserved Instruction
CpuU Execution of a coprocessor instruction for a coprocessor that is not enabled
CEU Execution of a CorExtend instruction when CorExtend is not enabled
Ov Execution of an arithmetic instruction that overflowed
Tr Execution of a trap (when trap condition is true)
DDBL/DDBS | EJTAG Data Address Break (address only) or EJTAG Data Value Break on Store (address + value)
AdEL Load address alignment error
Load reference to protected address
AdES Store address alignment error
Store to protected address
DBE Load or store bus error
DDBL EJTAG data hardware breakpoint matched in load data compare

DS61143H-page 40 © 2011 Microchip Technology Inc.
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NOTES:

DS61143H-page 42 © 2011 Microchip Technology Inc.



PIC32MX3XX/4XX

FIGURE 4-2: MEMORY MAP ON RESET FOR PIC32MX320F064H DEVICE®
Virtual Physical
Memory Map Memory Map
OXFFFFFFFF OxFFFFFFFF
Reserved
0xBFC03000
OXBFCO2FFF Device \
Configuration
OXxBFCO2FFO Registers
OxBFCO2FEF
Boot Flash
0xBFC00000
Reserved
0xBF900000
OxBF8FFFFF
SFRs - Reserved
V]
0xBF800000
X 2 -
N4
Reserved
0xBD010000
O0xBDOOFFFF
Program Flash(®
0xBD000000
Reserved
0xA0004000
O0XAO0003FFF
RAM®@)
0xA0000000 / 0x1FC03000
i 0x1FCO2FFF
Reserved / D.eV|ce‘
0x9FC03000 Configuration
OX9FCO2FFF Device ™ Registers Ox1FCO2FFO
Configuration Ox1FCO2FEE
0X9FCO2FEF Registers Boot Flash
0x9FCO2FEF 0x1FC00000
Boot Flash
Reserved
0x9FC00000 0x1F900000
Ox1F8FFFFF
Reserved ° SFRs
0x9D010000 Q 0x1F800000
| —P
O0x9DOOFFFF 2 ~ <
Program Flash® Reserved
0x9D000000 0x1D010000
0x1DOOFFFF
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).

© 2011 Microchip Technology Inc.
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TABLE 4-3: INTERRUPT REGISTERS MAP FOR PIC32MX340F128H, PIC32MX340F256H, PIC32MX340F512H, PIC32MX340F128L,
PIC32MX360F256L AND PIC32MX360F512L DEVICES ONLY®
2]
§ - . . Bits .
32| 22 | 5
= &L %g f‘f 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 o
22|« @ <
§
1000 | INTCON 31:16 — — — — — — — — — — — — — — — SSO 0000
15:0 — — — MVEC — TPC<2:0> — — — INTAEP INT3EP INT2EP INT1EP INTOEP | 0000
1010 |INTSTAT® 3116 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — SRIPL<2:0> — — VEC<5:0> 0000
1020 | IPTMR 31:16 IPTMR<31:0> 0000
15:0 0000
1030 IFso 31:16| I2CIMIF | I12C1SIF | I2C1BIF ULTXIF U1RXIF UL1EIF | SPI1IRXIF | SPILTXIF | SPI1EIF OCS5IF IC5IF T5IF INT4IF OC4IF IC4IF T4IF 0000
15:0 | INT3IF OC3IF IC3IF T3IF INT2IF OC2IF IC2IF T2IF INT1IF OCL1IF IC1IF T1IF INTOIF CS1IF CSOIF CTIF  |0000
1040 IFs1 31:16 — — — — — — — FCEIF — — — — DMASIF | DMA2IF | DMALIF | DMAOIF |0000
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 INTL1IE OCLlIE IC1IE T1IE INTOIE CSlIE CSOIE CTIE |0000
1070 IEC1 31:16 — — — — — — — FCEIE — — — — DMABIE | DMAZ2IE | DMALIE | DMAOIE |[0000
15:0 | RTCCIE | FSCMIE | 12C2MIE — — — — — SPI2RXIE | SPI2TXIE | SPI2EIE | CMP2IE | CMP1IE PMPIE AD1IE CNIE |0000
1050 IPCO 31:16 — — — INTOIP<2:0> INTOIS<1:0> — — — CS1IP<2:0> CS11S<1:0> 0000
15:0 — — — CS0IP<2:0> CS01S<1:0> — — — CTIP<2:0> CTIS<1:0> 0000
1040 PC1 31:16 — — — INT1IP<2:0> INT11S<1:0> — — — OC1IP<2:0> OC1IS<1:0> 0000
15:0 — — — IC1IP<2:0> IC11S<1:0> — — — T1IP<2:0> T11S<1:0> 0000
1080 PC2 31:16 — — — INT2IP<2:0> INT2I1S<1:0> — — — OC2IP<2:0> 0OC2IS<1:0> 0000
15:0 — — — IC2I1P<2:0> 1C21S<1:0> — — — T2IP<2:0> T21S<1:0> 0000
10C0 PC3 31:16 — — — INT3IP<2:0> INT31S<1:0> — — — OC3IP<2:0> 0OC3IS<1:0> 0000
15:0 — — — IC3IP<2:0> IC31S<1:0> — — — T3IP<2:0> T31S<1:0> 0000
1000 1PC4 31:16 — — — INT41P<2:0> INT41S<1:0> — — — 0OC4IP<2:0> 0OC41S<1:0> 0000
15:0 — — — IC41P<2:0> 1C41S<1:0> — — — T41P<2:0> T41S<1:0> 0000
10E0 IPCS 31:16 — — — SPI1IP<2:0> SPI11S<1:0> — — — OC5IP<2:0> OC5IS<1:0> 0000
15:0 — — — IC5IP<2:0> IC51S<1:0> — — — T5IP<2:0> T51S<1:0> 0000
10F0 IPCE 31:16 — — — AD1IP<2:0> AD1IS<1:0> — — — CNIP<2:0> CNIS<1:0> 0000
15:0 — — — 12C11P<2:0> 12C11S<1:0> — — — U1IP<2:0> U11S<1:0> 0000
1100 PC7 31:16 — — — SPI2IP<2:0> SPI21S<1:0> — — — CMP2IP<2:0> CMP2IS<1:0> 0000
15:0 — — — CMP1IP<2:0> CMP1I1S<1:0> — — — PMPIP<2:0> PMPIS<1:0> 0000
1110 PC8 31:16 — — — RTCCIP<2:0> RTCCIS<1:0> — — — FSCMIP<2:0> FSCMIS<1:0> 0000
15:0 — — — 12C2IP<2:0> 12C21S<1:0> — — — U2I1P<2:0> U21S<1:0> 0000
1120 IPCO 31:16 — — — DMA3IP<2:0> DMAS3IS<1:0> — — — DMA2IP<2:0> DMA2|S<1:0> 0000
15:0 — — — DMAL1IP<2:0> DMA1IS<1:0> — — — DMAOQIP<2:0> DMAOIS<1:0> 0000
1140 PC11 31:16 — — — — — — — — — — — — — — — — 0000
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 4-6: INTERRUPT REGISTERS MAP FOR THE PIC32MX420F032H DEVICE ONLY!)
@ Bits
2ol = o 2
° 9] ©
39| 28 | § 8
s L %g f'f 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 o
22| = @ <
£
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 — — — OCSIF IC5IF TSIF INT4IF OC4IF IC4IF T4IF 0000
15:0 INT3IF OC3IF IC3IF T3IF INT2IF OC2IF IC2IF T2IF INTLIF OC1IF IC1IF T1IF INTOIF CS1IF CSOIF CTIF 0000
1040 [FS1 31:16 — — — — — — USBIF FCEIF — — — — — — — — 0000
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 U1lEIE — — — OCSIE IC5IE TSIE INT4IE OC4IE IC4IE T4IE 0000
15:0 INT3IE OC3IE IC3IE T3IE INT2IE OC2IE IC2IE T2IE INT1IE OCIlIE ICL1IE T1IE INTOIE CSl1IE CSOIE CTIE 0000
1070 IEC1 31:16 — — — — — — USBIE FCEIE — — — — — — — — 0000
15:0 | RTCCIE FSCMIE 12C2MIE 12C2SIE 12C2BIE U2TXIE U2RXIE U2EIE SPI2RXIE | SPI2TXIE | SPI2EIE CMP2IE CMP1IE PMPIE ADI1IE CNIE 0000
1000 | pco [PEEL = - - INTOIP<2:0> INTOIS<1:0> = — — CS1IP<2:0> CS1IS<1:0> 0000
15:0 — — — CS0IP<2:0> CS0IS<1:0> — — — CTIP<2:0> CTIS<1:0> 0000
10A0 IPC1 31:16 — — — INT1IP<2:0> INT11S<1:0> — — — 0OC1IP<2:0> 0OC1IS<1:0> 0000
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
10G0 PC3 31:16 — — — INT3IP<2:0> INT31S<1:0> — — — OC3IP<2:0> OC3IS<1:0> 0000
15:0 — — — IC3IP<2:0> IC31S<1:0> — — — T3IP<2:0> T31S<1:0> 0000
1000 1PC4 31:16 — — — INT41P<2:0> INT41S<1:0> — — — 0OC4IP<2:0> 0OC41S<1:0> 0000
15:0 — — — IC41P<2:0> 1C41S<1:0> — — — T41P<2:0> T41S<1:0> 0000
31:16 — — — — — — — — — — — OC5IP<2:0> OC5IS<1:0> 0000
10E0 IPC5
15:0 — — — IC51P<2:0> IC51S<1:0> — — — T5IP<2:0> T51S<1:0> 0000
10F0 | Pos PRl = - - AD1IP<2:0> AD1IS<1:0> = — — CNIP<2:0> CNIS<1:0> 0000
15:0 — — — 12C11P<2:0> 12C11S<1:0> — — — U1IP<2:0> U1IS<1:0> 0000
1100 PC7 31:16 — — — SPI2IP<2:0> SPI2IS<1:0> — — — CMP2IP<2:0> CMP2IS<1:0> 0000
15:0 — — — CMP1IP<2:0> CMP1IS<1:0> — — — PMPIP<2:0> PMPIS<1:0> 0000
1110 \PC8 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 — — — USBIP<2:0> USBIS<1:0> — — — 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.

XXVIXXEXNCEDId



‘ou| ABojouyda ] diydooiN TT0Z ©®

59 abed-HeyTT9SA

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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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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29.0 ELECTRICAL CHARACTERISTICS
This section provides an overview of PIC32MX3XX/4XX electrical characteristics. Additional information will be provided
in future revisions of this document as it becomes available.

Absolute maximum ratings for the PIC32MX3XX/4XX are listed below. Exposure to these maximum rating conditions
for extended periods may affect device reliability. Functional operation of the device at these or any other conditions
above the parameters indicated in the operation listings of this specification is not implied.

Absolute Maximum Ratings

(Note 1)

Ambient teMPEerature UNAEI DIBS.........ooi ittt e e e et e e e e e e e e e e e e e ea e e e aeeeeaneeee s -40°C to +105°C
SEOragE tEMPETALUIE ... ..oviiiei e et e et e e et e e e e e e e et et e e s ek et e e e e sn et e e e e asntr et e e s areeeeesannneeeens -65°C to +150°C
Voltage 0N VDD WIth FESPECE 10 WSS ....iiiiiiiiiiiieiiie ettt e e e s e -0.3V to +4.0V
Voltage on any pin that is not 5V tolerant, with respect to VSS (NOt€ 3).....cccovviviveeeiiiiiiieee e, -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to VSsS when VDD = 2.3V (NOte 3)......cccoiiiiiiiiiiiiiieeeninieenn. -0.3V to +5.5V
Voltage on any 5V tolerant pin with respect to VSs when VDD < 2.3V (NOt€ 3).....ccceviiiiiiiiiiiiiiiieiniieeen. -0.3V to +3.6V
Voltage on VCORE WIth FESPECE t0 VSS ...ttt ettt e ettt e e e e e e e e e e neaeeaeeaanneeeaeeeaas -0.3V to 2.0V
Voltage 0N VBUS WIth FESPECT 10 VSS ...ciuiiiiiiiiiiiiie ettt ettt e e -0.3V to +5.5V

Maximum CUTENT QUL OF WSS PIN(S) +eeeiurriertiieiitiie ettt ettt e e e st e e s rr e e e et e e e aab e e e ssnneeanreeeas
Maximum current iNt0 VDD PIN(S) (NOLE 2).....uuiiiiieiiiiiiiie e ecitie e ettt e e e e et e e e s et e e e e s stbbe e e e e e sntaeeaeeanntbeeaeesennneees
Maximum output current SUNK DY @nY 1/O PIN......coooiiiiiiiiiieie ettt e e st e e e e e e e e s snreeaeeaaas
Maximum output current sourced by any 1/O pin
Maximum current SUNK DY @l POTLS .........eiiiiiii ettt e e e ettt e e e ettt e e e e annnee e e e e nbeeeaeeeannneeeeas
Maximum current sourced by all POrtS (NOTE 2) ......ciiiiuiiiiiie ettt e e

Note 1: Stresses above those listed under “ Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions
above those indicated in the operation listings of this specification is not implied. Exposure to maximum
rating conditions for extended periods may affect device reliability.

Maximum allowable current is a function of device maximum power dissipation (see Table 29-2).
See the “Pin Diagrams” section for the 5V tolerant pins.
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TABLE 29-7: DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD) (CONTINUED)

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

Par’a:ln;eter Typical®| Max. Units Conditions
Module Differential Current (Continued)
DC43 — 1100 UA -40°C
DC43a — 1100 A +25°C
2.5V ADC: Alapc (Notes 3, 4, 6)
DC43b — 1000 HA +85°C
DC43h — 1200 HA +105°C
DC43c 880 — UA — — ADC: Alapc (Notes 3, 4)
DC43e — 1100 HA -40°C
DC43f — 1100 UA +25°C
3.6V ADC: Alapc (Notes 3, 4)
DC43g — 1000 A +85°C
DC43i — 1200 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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FIGURE 29-5: EXTERNAL RESET TIMING CHARACTERISTICS

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

MCLR —\§—7ZL

I~
A/AN

(SY20)

BOR M »

. TBOR ' (TsyspLY)
+ (SY30) ! sv02:

Reset Sequence 7

I~
=~

~—— CPU starts fetching code

Clock Sources = (HS, HSPLL, XT, XTPLLE and Sosc) (TsYsDLY)
Reset Sequence . % |

TABLE 29-22: RESETS TIMING

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C <Ta <+85°C for Industrial
-40°C <TA <+105°C for V-Temp
Pe;\:glm. Symbol Characteristics® Min. | Typical® | Max. | Units Conditions
SY00 |Tpu Power-up Period — 400 600 us |-40°C to +85°C
Internal Voltage Regulator Enabled
SY01 |TpPwrT | Power-up Period 48 64 80 ms |-40°C to +85°C
External Vcore Applied
(Power-Up-Timer Active)
SY02 |TsysDLY | System Delay Period: - 1 us - — |-40°Cto +85°C
Time required to reload Device +
Configuration Fuses plus SYSCLK 8 syscLk
delay before first instruction is cycles
fetched.
SY20 |TMmCLR | MCLR Pulse Width (low) - 2 - us | -40°C to +85°C
SY30 |Tsor BOR Pulse Width (low) — 1 — us |-40°C to +85°C

Note 1. These parameters are characterized, but not tested in manufacturing.
2. Datain “Typ” column is at 3.3V, 25°C unless otherwise stated. Characterized by design but not tested.
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FIGURE 29-22: PARALLEL MASTER PORT WRITE TIMING DIAGRAM
| TPB | TPB | TPB | TPB | TPB | TPB | TPB | TPB |
I I I | I I I I I
PBClock /" \__y  \_y \__/ \_/ /]
| | | | | | I | I
PMA<13:18> ~ Address X

PMRD

PMWR

PMALL/PMALH

PMCS<2:1>

|le— | PM2+PME——]

I
PMD<7:0> |—K Address<7:0>
I

|
I |
| |
I |
| |
I | l«—PM1—|
I |
I |
I |
[ |
| |

| |
| |
| |

TABLE 29-39: PARALLEL MASTER PORT WRITE 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

P?\zgm' Symbol Characteristics® Min. | Typical | Max. | Units Conditions
PM11 |Twr PMWR Pulse Width — 1TrB — — —
PM12 |Tovsu Data Out Valid before PMWR or — 2TPB — — —
PMENB goes Inactive (data setup
time)
PM13 | TovHoLD | PMWR or PMEMB Invalid to Data — 1TpPB — — —
Out Invalid (data hold time)
Note 1. These parameters are characterized, but not tested in manufacturing.
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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

© 2011 Microchip Technology Inc.
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wW

Watchdog Timer

Operation
WWW Address .
WWW, ON-LiN€ SUPPOI.....cccvvieiiiieeiiiieesiieeeesieeesvee e 19
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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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