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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, USB OTG
Brown-out Detect/Reset, DMA, POR, PWM, WDT
85

128KB (128K x 8)

FLASH

32Kx 8

2.3V ~ 3.6V

A/D 16x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TQFP

100-TQFP (12x12)
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Note the following details of the code protection feature on Microchip devices:
. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the
intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights.
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PIC32MX3XX/4XX

Pin Diagrams (Continued)

Pins are up to 5V tolerant

121-Pin XBGAW

11

10

PIC32MX440F128L
PIC32MX460F256L
PIC32MX460F512L
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Note 1: Refer to Table 4 for full pin names.
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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

INT3 44 66 E11l | ST External interrupt 3.
INT4 45 67 E8 | ST External interrupt 4.
RAO — 17 G3 I/O ST PORTA is a bidirectional I/O port.
RA1 — 38 J6 I/0 ST
RA2 — 58 H11 I/0 ST
RA3 — 59 G10 I/0 ST
RA4 — 60 G11 I/O ST
RA5 — 61 G9 I/0 ST
RAG6 — 91 C5 I/0 ST
RA7 — 92 B5 I/0 ST
RA9 — 28 L2 I/0 ST
RA10 — 29 K3 I/O ST
RA14 — 66 E11 I/0 ST
RA15 — 67 E8 I/O ST
RBO 16 25 K2 I/O ST PORTB is a bidirectional I/O port.
RB1 15 24 K1 I/O ST
RB2 14 23 J2 I/0 ST
RB3 13 22 Ji I/O ST
RB4 12 21 H2 I/0 ST
RB5 11 20 H1 I/0 ST
RB6 17 26 L1 I/0 ST
RB7 18 27 J3 I/0 ST
RB8 21 32 K4 I/O ST
RB9 22 33 L4 I/O ST
RB10 23 34 L5 I/0 ST
RB11 24 35 J5 I/0 ST
RB12 27 41 J7 I/0 ST
RB13 28 42 L7 I/0 ST
RB14 29 43 K7 I/0 ST
RB15 30 44 L8 I/0 ST
RC1 — 6 D1 I/0 ST PORTC is a bidirectional 1/0O port.
RC2 — 7 E4 I/0 ST
RC3 — 8 E2 I/10 ST
RC4 — 9 El I/0 ST
RC12 39 63 F9 I/O ST
RC13 47 73 C10 I/0 ST
RC14 48 74 B11 I/O ST
RC15 40 64 F11 I/0 ST
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.
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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

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

3.3 Power Management

The MIPS32® M4K® Processor Core offers a number
of power management features, including low-power
design, active power management and power-down
modes of operation. The core is a static design that
supports slowing or halting the clocks, which reduces
system power consumption during idle periods.

331 INSTRUCTION-CONTROLLED
POWER MANAGEMENT

The mechanism for invoking power-down mode is
through execution of the WAIT instruction. For more
information on power management, see Section 25.0
“Power-Saving Features”.

3.3.2 LOCAL CLOCK GATING

The majority of the power consumed by the
PIC32MX3XX/4XX family core is in the clock tree and
clocking registers. The PIC32MX family uses extensive
use of local gated-clocks to reduce this dynamic power
consumption.

34 EJTAG Debug Support

The MIPS32® M4K® Processor Core provides for an
Enhanced JTAG (EJTAG) interface for use in the
software debug of application and kernel code. In
addition to standard user mode and kernel modes of
operation, the core provides a Debug mode that is
entered after a debug exception (derived from a
hardware breakpoint, single-step exception, etc.) is
taken and continues until a debug exception return
(DERET) instruction is executed. During this time, the
processor executes the debug exception handler
routine.

The EJTAG interface operates through the Test Access
Port (TAP), a serial communication port used for
transferring test data in and out of the core. In addition
to the standard JTAG instructions, special instructions
defined in the EJTAG specification define what
registers are selected and how they are used.

© 2011 Microchip Technology Inc.
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NOTES:
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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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PIC32MX3XX/4XX

FIGURE 4-6: MEMORY MAP ON RESET FOR PIC32MX340F512H, PIC32MX360F512L,
PIC32MX440F512H AND PIC32MX460F512L DEVICES(
Virtual Physical
Memory Map Memory Map
OXFFFFFFFF OxFFFFFFFF
Reserved
0xBFCO03000
OXBFCO2FFF Device \
Configuration
OXxBFCO2FFO Registers
O0XBFCO2FEF
Boot Flash
0xBFC00000
Reserved
0xBF900000
O0xBF8FFFFF
SFRs - Reserved
]
0xBF800000
X e >
¥
Reserved
0xBD080000
0xBDO7FFFF
Program Flash®
0xBD000000
Reserved
0xA0008000
O0xAO007FFF
RAM®)
0xA0000000 / 0x1FC03000
i Ox1FCO2FFF
Reserved / D.ewce. X
0x9FC03000 Configuration
Ox9FCO2FFF Device ™ Registers Ox1FCO2FFO
Configuration Ox1FECO2FEE
O0X9FCO2FEF Registers Boot Flash
0x9FCO2FEF 0x1FC00000
Boot Flash
Reserved
0x9FC00000 0x1F900000
Ox1F8FFFFF
Reserved o SFRs
0x9D080000 Q 0x1F800000
| —
0x9DO7FFFF 2 ~ <
Program Flash® Reserved
0x9D000000 0x1D080000
0x1DO7FFFF
Reserved 2
0x80008000 Program Flash®
0x80007FFF 0x1D000000
RAM®)
Reserved
0x80000000 J 0x00008000
@ 0x00007FFF
Reserved RAM
0x00000000 K 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 4-1: BUS MATRIX REGISTERS MAP
I Bits
L~ = o
SHl fo 2 &
2g| Zg | & ey
) & z 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 17/1 16/0 14
£
BMX 31:16 — — — — — BMXCHEDMA — — — — — BMXERRIXI|BMXERRICD|BMXERRDMA |[BMXERRDS|BMXERRIS| 001F
2000 1
CON® |50 — = = = = = = = —  |BMXWSDRM| — = = BMXARB<2:0> 0042
3116 — — — — — — — — — — — — — — | — — 0000
2010 DKBP’\gﬁ(l)
15:0 BMXDKPBA<15:0> 0000
3116 — — — — — — — — | — | — — — — — | — — 0000
2020 DUBDNI|3>;(1)
15:0 BMXDUDBA<15:0> 0000
31:16 — — — — — — — — | — | — — — — — | — — 0000
2030 DUBP’\I/;(A(”
15:0 BMXDUPBA<15:0> 0000
BMX 31:16 XXXX
2040 DRMSZ BMXDRMSZ<31:0>
15:0 XXXX
BMX 31:16 — — — — — — — — | — | — — = BMXPUPBA<19:16> 0000
2050 | pypgA®
15:0 BMXPUPBA<15:0> 0000
31:16 XXXX
2060 PEmg(Z BMXPFMSZ<31:0>
15:0 XXXX
BMX |31:16 0000
2070 BOOTSZ BMXBOOTSZ<31:0>
15:0 3000
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 OxC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more information.
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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 4-8: INPUT CAPTURE1-5 REGISTERS MAP
@ Bits
e . o} 2
§ S| G g 2
2 i)
= '3.'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 18/2 171 16/0 x
e @ <
£
31:16 — — — — — — — — — — — — — — — — 0000
2000 |IC1CON®
15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2010 | IC1BUF IC1BUF<31:0>
15:0 XXXX
1 |31:16 — — — — — — — — — — — — — — — — 0000
2200 |1C2CON®
15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2210 | IC2BUF IC2BUF<31:0>
15:0 XXXX
1y |31:16 — — — — — — — — — — — — — — — — 0000
2400 |1C3CON®Y
15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2410 | IC3BUF IC3BUF<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
2600 | 1C4CON®)
15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2610 IC4BUF IC4BUF<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
2800 |IC5CON®
15:0 ON — SIDL — — — FEDGE C32 ICTMR ICI<1:0> ICOV ICBNE ICM<2:0> 0000
31:16 XXXX
2810 | IC5BUF IC5BUF<31:0>
15:0 XXXX
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.
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TABLE 4-16: DMA CHANNELS 0-3 REGISTERS MAP FOR PIC32MX340FXXXX/360FXXXX/440FXXXX/460XXXX
DEVICES ONLY (CONTINUED)

@ Bits
e . o 2
° 9] ©
3g| @& 5 8
= '5_'5 &‘B’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 18/2 171 16/0 x
B @ E:
<

31:16 0000
3160 | DCH1DSA CHDSA<31:0>

15:0 0000

3116 — — — — — — — — — — — - | = — — | —  oooo
3170 | DCH1sSIZ

15:0 — — — — — — — — CHSSIZ<7:0> 0000

3116 — = — — = = — — = — — - [ = — — | — oooo
3180 | DCH1DSIZ

15:0 — — — — — — — — CHDSIZ<7:0> 0000

36|  — = = = = = = = = = = - | - = — | — oooo
3190 [DCH1SPTR

15:0 — — — — — — — — CHSPTR<7:0> 0000

3116 — — — — — — — — — — — - [ = — — | — Joooo
31A0 |DCH1DPTR

15:0 — — — — — — — — CHDPTR<7:0> 0000

3116 — = — — = = — — = — — - [ = — — | — oooo
31B0 | DCHI1CSIZ

15:0 — — — — — — — — CHCSIZ<7:0> 0000

36|  — = = = = = = = = = = - | - = — | — oooo
31C0 [DCHICPTR

15:0 — — — — — — — — CHCPTR<7:0> 0000

3116 — — — — — — — — — — — - [ = — — | — oooo
31D0 | DCH1DAT

15:0 — — — — — — — — CHPDAT<7:0> 0000

3116 — = — — = = — — = — — = = — — | — oooo
31E0 | DCH2CON

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

31:16 — — — — — — — — CHAIRQ<7:0> OOFF
31F0 |DCH2ECON

15:0 CHSIRQ<7:0> CFORCE | CABORT PATEN SIRQEN | AIRQEN = = = FFOO
2200 | DCH2INT 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
3210 | DCH2SSA CHSSA<31:0>

15:0 0000

31:16 0000
3220 | DCH2DSA CHDSA<31:0>

15:0 0000

3116 — — — — — — — — — — — - [ = — — | — oooo
3230 | DCH2SsSIZ

15:0 — — — — — — — — CHSSIZ<7:0> 0000

3116 — = — — = = — — = — — - [ - — — | — oooo
3240 | DCH2DSIZ

15:0 — — — — — — — — CHDSIZ<7:0> 0000

36|  — = = = = = = = = = = - | - = — | — [oooo
3250 [DCH2SPTR

15:0 — — — — — — — — CHSPTR<7:0> 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 0x4, 0x8 and OxC, respectively. See Section 12.1.1 “CLR,

SET and INV Registers” for more information.
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9.0 PREFETCH CACHE

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 4. “Prefetch
Cache” (DS61119) 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.

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

data caching and instruction prefetching.

9.1 Features

16 Fully Associative Lockable Cache Lines
16-byte Cache Lines
Up to four Cache Lines Allocated to Data

Two Cache Lines with Address Mask to hold

repeated instructions

Pseudo LRU replacement policy

All Cache Lines are software writable
16-byte parallel memory fetch
Predictive Instruction Prefetch

FIGURE 9-1: PREFETCH MODULE BLOCK DIAGRAM
FSM CTRL
.
5 Tag Logic Cache Line
% CTRL
X[ ° o
- > 9
Bus Control . §
Cache Control R o
Prefetch Control Cache
Hit LRU A d'-oilne kel ™ | rRDATA
ress >
Miss LRU Encode o
Lpe| Prefetch ! Prefetch !
CTRL RDATA
PFM

© 2011 Microchip Technology Inc.
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TABLE 27-1:  MIPS32® INSTRUCTION SET (CONTINUED)
Instruction Description Function
JAL Jump and Link GPR[31] = PC + 8
PC = PC[31:28] || offset<<2
JALR Jump and Link Register Rd = PC + 8
PC = Rs
JALR_HB Jump and Link Register with Hazard Barrier Like JALR, but also clears execution and
instruction hazards
JR Jump Register PC = Rs
JR_HB Jump Register with Hazard Barrier Like JR, but also clears execution and
instruction hazards
LB Load Byte Rt = (byte)Mem[Rs+offset]
LBU Unsigned Load Byte Rt = (ubyte))Mem[Rs+offset]
LH Load Halfword Rt = (half)Mem[Rs+offset]
LHU Unsigned Load Halfword Rt = (uhalf)Mem[Rs+offset]
LL Load Linked Word Rt = Mem[Rs+offset>
LLlpjt = 1
LLAdr = Rs + offset
LUI Load Upper Immediate Rt = Immediate << 16
LW Load Word Rt = Mem[Rs+offset]
LWPC Load Word, PC relative Rt = Mem[PC+offset]
LWL Load Word Left Re = Re MERGE Mem[Rs+offset]
LWR Load Word Right Re = Re MERGE Mem[Rs+offset]
MADD Multiply-Add HI | LO += (int)Rs * (int)Rt
MADDU Multiply-Add Unsigned HI | LO += (uns)Rs * (uns)Rt
MFCO Move from Coprocessor 0 Rt = CPR[O, Rd, sel]
MFHI Move from HI Rd = HI
MFLO Move from LO Rd = LO
MOVN Move Conditional on Not Zero if Rt % O then
Rd = Rs
MovZ Move Conditional on Zero if Rt = 0 then
Rd = Rs
MSUB Multiply-Subtract HI | LO -= (int)Rs * (int)Rt
MSUBU Multiply-Subtract Unsigned HI | LO -= (uns)Rs * (uns)Rt
MTCO Move to Coprocessor 0 CPR[O, n, Sel] = Rt
MTHI Move to HI HI = Rs
MTLO Move to LO LO = Rs
MUL Multiply with register write HI | LO =Unpredictable
Rd = ((int)Rs * (int)Rt)3; ¢
MULT Integer Multiply HI | LO = (int)Rs * (int)Rd
MULTU Unsigned Multiply HI | LO = (uns)Rs * (uns)Rd
NOP No Operation
(Assembler idiom for: SLL rO, r0, r0)
NOR Logical NOR Rd = ~(Rs | Rb)
OR Logical OR Rd = Rs | Rt
ORI Logical OR Immediate Rt = Rs | Immed
RDHWR Read Hardware Register (if enabled by HWRE,,; Re = HWR[Rd]
Register)
Note 1. This instruction is deprecated and should not be used.

© 2011 Microchip Technology Inc.
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FIGURE 29-4: POWER-ON RESET TIMING CHARACTERISTICS

Internal Voltage Regulator Enabled
Clock Sources = (FRC, FRCDIV, FRCDIV16, FRCPLL, EC, ECPLL and LPRC)

VDD

I
. 2
VPOR . (TsysDLY)
SY02

e //////// =

:<—CPU starts fetching code

~
/o

<—>:

‘' SY00 .
(TPu)

(Note 1)

Internal Voltage Regulator Enabled
Clock Sources = (HS, HSPLL, XT, XTPLL and Sosc)

VDD

¢
: ”»
VPOR (TsYsDLY)

SY02

Power Up Sequence
(Note 2)

:<—CPU starts fetching code

|<—>|
' SYyoo SY10 '
(TPu) (TosT)
(Note 1)

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

VDD

Power Up Sequercs //////// ' | $

Note 1. The Power-up period will be extended if the power-up sequence completes before the device

exits from BOR (VDD < VDDMIN).

2: Includes interval voltage regulator stabilization delay.

3: Power-up Timer (PWRT); only active when the internal voltage regulator is disabled.
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TABLE 29-24: TIMERZ2, 3, 4, 5 EXTERNAL CLOCK TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)

Operating temperature  -40°C <TA <+85°C for Industrial

-40°C <TA <+105°C for V-Temp

Pa:\:gm. Symbol Characteristics® Min. Max. | Units Conditions
TB10 |TTxH TXCK Synchronous, | [(12.5ns or 1TPB)/N] | — ns |Mustalso meet | N = prescale
High with prescaler +25ns parameter value
Time TB15. (1,2, 4,8, 16,
TBIl | TTxL TXCK | Synchronous, | [(125nsor 1TeB)/N]| — | ns |Mustalso meet | 32> 64, 256)
Low with prescaler +25ns parameter
Time TB15.
TB15 |TTxXP TxCK Synchronous, | [(Greater of 25 nsor | — ns |VbD> 2.7V
Input with prescaler | 2 TPB)/N] + 30 ns
Period [(Greater of 25 nsor | — ns |Vbb<2.7V —
2 TpB)/IN] + 50 ns
TB20 | TckexTMRL | Delay from External — 1 TPB —
TxCK Clock Edge to
Timer Increment
Note 1. These parameters are characterized, but not tested in manufacturing.
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30.0 PACKAGING INFORMATION

Package Marking Information

64-Lead TQFP (10x10x1 mm) Example
D PIC*= D PICE
XXXXXXXXXX PIC32MX360F
XXXXXXXXXX 512H-801/PT
XXXXXXXXXX e3)
YYWWNNN 0510017
O O
100-Lead TQFP (12x12x1 mm) Example
D rPIC D PIC**
XXX XXXXXXXXX PIC32MX360F
XXXXXXXXXXXX 256L-801/PT
YYWWNNN €3
0510017
O O
64-Lead QFN (9x9x0.9 mm) Example
O O
D PIC* D PIC*
XXXXXXXXXX PIC32MX360F
XXXXXXXXXX 512H-80I/MR
XXXXXXXXXX @3
YYWWNNN 0510017
121-Lead XBGA (10x10x1.1 mm) Example
O O
R PIC** R PIC*
XXXXXXXXXX PIC32MX460F
XXXXXXXXXX 512L-801/BG
XXXXXXXXXX @3
YYWWNNN 0510017
Legend: XX..X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code

*

Pb-free JEDEC designator for Matte Tin (Sn)
This package is Pb-free. The Pb-free JEDEC designator (e3)
can be found on the outer packaging for this package.

Note:

In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.

© 2011 Microchip Technology Inc.
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64-Lead Plastic Thin Quad Flatpack (PT) 10x10x1 mm Body, 2.00 mm Footprint [TQFP]

http://www.microchip.com/packaging

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

— UOO000CR0o000—-
— —
— —
— —
— —
— —
— —
G — —/
— — o
— —
— —
— —
— —
— —
m—] SILK SCREEN —
—/ —/
— —
- —
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 11.40
Contact Pad Spacing C2 11.40
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 1.50
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

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

Microchip Technology Drawing No. C04-2085B

© 2011 Microchip Technology Inc.
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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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TABLE A-1: MAJOR SECTION UPDATES (CONTINUED)

Section Name Update Description

Section 26.0 “Special Features” | Modified bit names and locations in Register 26-5 “DEVID: Device and
Revision ID Register”.

Replaced “TsTARTUP” with “TPu”, and “64-ms nominal delay” with “TPWRT", in
Section 26.3.1 “On-Chip Regulator and POR”.

The information that appeared in the Watchdog Timer and the Programming and
Diagnostics sections of 61143E version of this data sheet has been incorporated
into the Special Features section:

e Section 26.2 “Watchdog Timer (WDT)”"

« Section 26.4 “Programming and Diagnostics”

Section 29.0 “Electrical Added the 64-Lead QFN package to Table 29-3.
Characteristics”
Updated data in Table 29-5.

Updated data in Table 29-7.

Updated data in Table 29-4, Table 29-5, Table 29-7 and Table 29-8.
Updated data in Table 29-11.

Added OS42 parameter to Table 29-17.

Replaced Table 29-23.

Replaced Table 29-24.

Replaced Table 29-25.

Updated Table 29-36.

Section 30.0 “Packaging Added 64-Lead QFN package marking information to Section 30.1 “Package
Information” Marking Information”.

Added the 64-Lead QFN (MR) package drawing and land pattern to
Section 30.2 “Package Details”.

“Product Identification System” | Added the MR package designator for the 64-Lead (9x9x0.9) QFN.
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