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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

MIPS32® M4K™

32-Bit Single-Core

80MHz

12C, IrDA, LINbus, PMP, SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, WDT
128KB (128K x 8)

FLASH

16K x 8

2.3V ~ 3.6V

A/D 16x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

121-TFBGA

121-TFBGA (10x10)
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PIC32MX3XX/4XX

TABLE 2: PIC32MX USB — FEATURES
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PIC32MX420F032H | 64 | PTMR | 40 | 32+12® | 8 | 5/5/5 | 0 2 |Yes|No| 2/1/2 | 16 | 2 | Yes | Yes
PIC32MX440F128H | 64 | P, MR | 80 | 128 +12®W | 32 | 5/5/5 | 4 2 |Yes|No| 2/1/2 | 16 | 2 | Yes | Yes
PIC32MX440F256H | 64 | PT,MR | 80 | 256+ 12® | 32 | 5/5/5 | 4 2 |Yes|No| 2/1/2 | 16 | 2 | Yes | Yes
PIC32MX440F512H | 64 | PT MR | 80 | 512+12®W | 32 | 5/5/5 | 4 2 |Yes|No| 2/1/2 | 16 | 2 | Yes | Yes
100 | PT
PIC32MX440F128L (121 | BG 80 | 128+12® | 32 | 5/5/5 | 4 2 |Yes|No| 2/2/2 | 16 | 2 | Yes | Yes
100| PT
PIC32MX460F256L [151 | g | 80 | 256 +12®W | 32 | 5/5/5 | 4 2 |Yes|Yes| 2/2/2 | 16 | 2 | Yes | Yes
100| PT
PIC32MX460F512L [ 121 | Rg 80 | 512+12® | 32 | 5/5/5 | 4 2 |Yes|Yes| 2/2/2 | 16 | 2 | Yes | Yes

Legend: PT=TQFP MR = QFN BG = XBGA

Note 1: This device features 12 KB Boot Flash memory.
2:  See Legend for an explanation of the acronyms. See Section 30.0 “Packaging Information” for details.

© 2011 Microchip Technology Inc. DS61143H-page 5



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

© 2011 Microchip Technology Inc.
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PIC32MX3XX/4XX

Pin Diagrams (Continued)

64-Pin QFN (USB)

PMD5/RE5

PMD6/RE6

PMD7/RE7

SCK2/PMA5/CN8/RG6
SDI2/PMA4/CNI/RG7
SDO2/PMA3/CN10/RG8

MCLR

SS2/PMA2/CN11/RG9

Vss

VDD

ANS/C1IN+/VBUSON/CN7/RB5
AN4/C1IN-/CN6/RB4
ANS3/C2IN+/CN5/RB3
AN2/C2IN-/CN4/RB2
PGEC1/AN1/VREF-/CVREF-/CN3/RB1
PGED1/ANO/VREF+/CVREF+/PMAG/CN2/RBO

Note:
Vss externally.
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PMD4/RE4
PMD3/RE3
PMD2/RE2
PMD1/RE1
PMDO/REO

OC5/IC5/PMWR/CN13/RD4

VVCAP/VCORE
CN16/RD7
CN15/RD6
PMRD/CN14/RD5
U1TX/OC4/RD3
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U1RX/OC3/RD2

U1RTS/OC2/RD1

M = Pins are up to 5V tolerant

48[] SOSCOIT1CK/CNO/RC14
47[] SOSCI/ICN1/RC13
46 [l] OC1/INTO/RDO
45 [l] 1C4/PMCS1/PMAL4/INT4/RD11
44| SCL1NC3/PMCS2/PMA15/INT3/RD10
43| UICTS/SDAL/IC2/INT2/RD9
PIC32MX420F032H 42| RTCC/IC1/INTL/RD8
PIC32MX440F128H 41E Vss y '
40[] 0SC2/CLKO/RC15
PIC32MX440F256H 39[] oscil/CLKIRC12
PIC32MX440F512H 38[] voo
37[] p+RG2
36[| D-/RG3
35[ ] vuss
34 VBUS
33| USBID/RF3
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The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to

DS61143H-page 12
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PIC32MX3XX/4XX

4.0 MEMORY ORGANIZATION

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 3. “Memory
Organization” (DS61115) of the “PIC32
Family Reference Manual”, which is
available from the Microchip web site

(www.microchip.com/PIC32).

PIC32MX3XX/4XX microcontrollers provide 4 GB of
unified virtual memory address space. All memory
regions including program, data memory, SFRs and
Configuration registers reside in this address space at
their respective unique addresses. The program and
data memories can be optionally partitioned into user
and kernel memories. In addition, the data memory can
be made executable, allowing PIC32MX3XX/4XX to
execute from data memory.

4.1 Key Features

» 32-bit native data width

« Separate User and Kernel mode address space

 Flexible program Flash memory partitioning

» Flexible data RAM partitioning for data and
program space

» Separate boot Flash memory for protected code

* Robust bus exception handling to intercept
runaway code

« Simple memory mapping with Fixed Mapping
Translation (FMT) unit

» Cacheable and non-cacheable address regions

4.2 PIC32MX3XX/4XX Memory Layout

PIC32MX3XX/4XX microcontrollers implement two
address spaces: Virtual and Physical. All hardware
resources such as program memory, data memory and
peripherals are located at their respective physical
addresses. Virtual addresses are exclusively used by
the CPU to fetch and execute instructions as well as
access peripherals. Physical addresses are used by
peripherals such as DMA and Flash controller that
access memory independently of CPU.

© 2011 Microchip Technology Inc.
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PIC32MX3XX/4XX

FIGURE 4-5: MEMORY MAP ON RESET FOR PIC32MX340F256H, PIC32MX360F256L,

PIC32MX440F256H AND PIC32MX460F256L DEVICES)

Virtual Physical
Memory Map Memory Map
OXFFFFFFFF OXFFFFFFFF
Reserved
0xBFC03000
OXBFCO2FFF Device \
Configuration
OXxBFCO2FFO Registers
0xBFCO2FEF
Boot Flash
0xBFC00000
Reserved
0xBF900000
OxBF8FFFFF
SFRs - Reserved
V]
0xBF800000
g -
N4
Reserved
0xBD040000
0xBDO3FFFF
Program Flash®
0xBD000000
Reserved
0xA0008000
O0xA0007FFF
RAM®)
0xA0000000 / 0x1FC03000
Device Ox1FCO2FFF
Reserved /
0x9FC03000 Configuration
0x9FCO2FFF Device \ Registers 0x1FCO2FFO0
Configuration Ox1FCO2FEE
0X9FCO2FEF Registers Boot Flash
0x9FCO2FEF 0x1FC00000
Boot Flash Reserved
0x9FC00000 0x1F900000
Ox1F8FFFFF
Reserved o SFRs
0x9D040000 Q 0x1F800000
| —P
0x9DO3FFFF 2 ~ <
Program Flash® Reserved
0x9D000000 0x1D040000
PR 0x1DO3FFFF
0x80008000 Program Flash®
0x80007FFF 0x1D000000
RAM®)
Reserved
0x80000000 _/ 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).

DS61143H-page 48
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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 4-8: 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 4-13: ADC REGISTERS MAP (CONTINUED)
@ Bits
e . ] @
o [} =2 ]
2 g' BE g 3
= '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
¢ @ <
>
31:16 0000
9110 [ADC1BUFA ADC Result Word A (ADC1BUFA<31:0>) —
15:0 0000
31:16 0000
9120 | ADC1BUFB ADC Result Word B (ADC1BUFB<31:0>) —
15:0 0000
31:16 0000
9130 [ADC1BUFC ADC Result Word C (ADC1BUFC<31:0>) —
15:0 0000
31:16 0000
9140 |ADC1BUFD ADC Result Word D (ADC1BUFD<31:0>) —
15:0 0000
31:16 0000
9150 [ADC1BUFE ADC Result Word E (ADC1BUFE<31:0>) —
15:0 0000
31:16 0000
9160 [ ADC1BUFF ADC Result Word F (ADC1BUFF<31:0>) —
15:0 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: This register has corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and OxC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more information.
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TABLE 4-40: RTCC REGISTERS MAP(Y)
@ Bits
e . o} 2
e} [} [}
2g| @s 3 8
= '5-15 E’% 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 x
e @ <
£
31:16 — — — — — — CAL<11:0> 0000
0200 | RTCCON
15:0 ON — SIDL — — — — — RTSECSEL|RTCCLKON — — RTCWREN| RTCSYNC | HALFSEC | RTCOE |0000
31:16 — — — — — — — — — — — — — — — — 0000
0210 | RTCALRM
15:0 | ALRMEN | CHIME PIV ALRMSYNC AMASK<3:0> ARPT<7:0> 0000
31:16 HR10<3:0> HR01<3:0> MIN10<3:0> MIN01<3:0> XXXX
0220 | RTCTIME
15:0 SEC10<3:0> SEC01<3:0> - | = 1 =1 - — — — —  |xx00
31:16 YEAR10<3:0> YEAR01<3:0> MONTH10<3:0> MONTHO01<3:0> XXXX
0230 | RTCDATE
15:0 DAY10<3:0> DAY01<3:0> - | -1 -1 - WDAY01<3:0> XX0X
31:16 MIN10<3:0> MIN01<3:0> MIN10<3:0> MINO01<3:0> XXXX
0240 | ALRMTIME
15:0 SEC10<3:0> SEC01<3:0> - [ =1 =71 = = = = —  |xx00
31:16 — — — — — — — — MONTH10<3:0> MONTHO01<3:0> 00xx
0250 |ALRMDATE
15:0 DAY10<3:0> DAY01<3:0> - | = 1 =1 - WDAY01<3:0> XX0X
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 4-41: DEVCFG: DEVICE CONFIGURATION WORD SUMMARY
ﬁ Bits
= o ] %]
o ¥ D o o 2
28| et 8 4
= é &‘3’5 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 o
2= o <
S
31:16 — — — — — — — — — — — — — — — — XXXX
2FFO | DEVCFG3
15:0 |USERID15|USERID14 |USERID13|USERID12 |USERID11 | USERID10 | USERID9 | USERID8 | USERID7 | USERID6 | USERID5 | USERID4 | USERID3 | USERID2 | USERID1 | USERIDO |XxxxXx
31:16 — — — — — — — — — — — — — FPLLODIV<2:0> XXXX
2FF4 | DEVCFG2 T T
15:0 | UPLLEN® — — — — UPLLIDIV<2:0>(1) — FPLLMUL<2:0> — FPLLIDIV<2:0> XXXX
31:16 — — — — — — — — FWDTEN — — WDTPS<4:0> XXXX
2FF8 | DEVCFG1
15:0 FCKSM<1:0> FPBDIV<1:0> — OSCIOFNC POSCMOD<1:0> IESO — FSOSCEN — — FNOSC<2:0> XXXX
31:16 — — — CP — — — BWP — — — — PWP19 PWP18 PWP17 PWP16 |xxxx
2FFC | DEVCFGO
15:0 PWP15 PWP14 PWP13 PWP12 — — — — — — — — ICESEL — DEBUG<1:0> XXXX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: These bits are only available on PIC32MX4XX devices.
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PIC32MX3XX/4XX

TABLE 7-1:

INTERRUPT IRQ AND VECTOR LOCATION (CONTINUED)

Interrupt Source® IRQ l\}fje;tt?ér Interrupt Bit Location

Highest Natural Order Priority Flag Enable Priority Subpriority
SPI2E — SPI2 Fault 37 31 IFS1<5> IEC1<5> IPC7<28:26> | IPC7<25:24>
SPI2TX — SPI2 Transfer Done 38 31 IFS1<6> IEC1<6> IPC7<28:26> | IPC7<25:24>
SPI2RX — SPI2 Receive Done 39 31 IFS1<7> IEC1<7> IPC7<28:26> | IPC7<25:24>
UZ2E — UART?2 Error 40 32 IFS1<8> IEC1<8> IPC8<4:2> IPC8<1:0>
U2RX — UART2 Receiver 41 32 IFS1<9> IEC1<9> IPC8<4:2> IPC8<1:0>
U2TX — UART2 Transmitter 42 32 IFS1<10> IEC1<10> IPC8<4:2> IPC8<1:0>
12C2B — 12C2 Bus Collision Event 43 33 IFS1<11> IEC1<11> IPC8<12:10> IPC8<9:8>
12C2S - 12C2 Slave Event 44 33 IFS1<12> IEC1<12> IPC8<12:10> IPC8<9:8>
12C2M — 12C2 Master Event 45 33 IFS1<13> IEC1<13> | IPC8<12:10> IPC8<9:8>
FSCM - Fail-Safe Clock Monitor 46 34 IFS1<14> IEC1<14> IPC8<20:18> | IPC8<17:16>
RTCC - Real-Time Clock and 47 35 IFS1<15> IEC1<15> | IPC8<28:26> | IPC8<25:24>
Calendar
DMAO — DMA Channel 0 48 36 IFS1<16> IEC1<16> IPC9<4:2> IPC9<1:0>
DMA1 — DMA Channel 1 49 37 IFS1<17> IEC1<17> | IPC9<12:10> IPC9<9:8>
DMA2 — DMA Channel 2 50 38 IFS1<18> IEC1<18> | IPC9<20:18> | IPC9<17:16>
DMA3 — DMA Channel 3 51 39 IFS1<19> IEC1<19> | IPC9<28:26> | IPC9<25:24>
FCE — Flash Control Event 56 44 IFS1<24> IEC1<24> IPC11<4:2> IPC11<1:0>
uUsB 57 45 IFS1<25> IEC1<25> | IPC11<12:10> | IPC11<9:8>

Lowest Natural Order Priority

Note 1:

Features” and TABLE 2: “PIC32MX USB — Features” for available peripherals.

Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MX General Purpose —

© 2011 Microchip Technology Inc.
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|
"D Pull-up

0@ [X]
vBuson® @

FIGURE 11-1: PIC32MX3XX/4XX FAMILY USB INTERFACE DIAGRAM
USBEN—>»| ERC
USB Suspend —3» Oscillator
8 MHz Typical
CPU Clock Not Posc
Sleep —» TUN<5:0>()
Primary Oscillator
P
(Posc) UFING)
....... Div x > PLL Div 2 —
) : . 3)
0OSC1 g I— ! [ UFRCEN
- ' UPLLIDIV® UPLLEN®)
: ' USB Suspend To Clock Generator for Core and Peripherals
osc2 p—g—e—dr————— L Sleeporidle
(PB outy® r 7
| ; USB Module |
I I
USB
| SRP Charge Voltage |
VBUS |X, - Comparators
| SRP Discharge | |
| | 48 MHz USB Clock(” |
I
I |
[ |
| "'Full Speed Pull-up |
D+@ | |
|Z} | Registers |
and
| " Control |
[
Host Pull-down Interface
| SIE |
I
| Transceiver |
| Low Speed Pull-up |
[ it
I I
p-@ X |
| —_— DMA =  System
| | | RAM
| "Host Pull-down
I
I
I
I
I
I

VusB |Z|— L | Transceiver Power 3.3V

Note PB clock is only available on this pin for select EC modes.
Pins can be used as digital inputs when USB is not enabled.
This bit field is contained in the OSCCON register.

This bit field is contained in the OSCTRM register.

USB PLL UFIN requirements: 4 MHz.

This bit field is contained in the DEVCFG2 register.

A 48 MHz clock is required for proper USB operation.

Pins can be used as GPIO when the USB module is disabled.

ONODRONE
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NOTES:
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NOTES:
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FIGURE 22-2: ADC CONVERSION CLOCK PERIOD BLOCK DIAGRAM
ADRC
ADC Internal
RC Clock® 1
TAD
ADCS<7:0> 0

TPB

Note 1:

|

See the ADC electrical characteristics for the exact RC clock value.

ADC Conversion
Clock Multiplier

2,4,..,512

DS61143H-page 124
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PIC32MX3XX/4XX

28.0 DEVELOPMENT SUPPORT

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

- MPLAB® IDE Software
« Compilers/Assemblers/Linkers

- MPLAB C Compiler for Various Device
Families

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

- MPLINK™ Object Linker/
MPLIB™ Object Librarian

- MPLAB Assembler/Linker/Librarian for
Various Device Families

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

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

28.1 MPLAB Integrated Development
Environment Software

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

- Simulator

- Programmer (sold separately)

- In-Circuit Emulator (sold separately)

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

» Customizable data windows with direct edit of
contents

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

« Drag and drop variables from source to watch
windows

« Extensive on-line help

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

The MPLAB IDE allows you to:

 Edit your source files (either C or assembly)

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

* Debug using:

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

MPLAB IDE supports multiple debugging tools in a
single development paradigm, from the cost-effective
simulators, through low-cost in-circuit debuggers, to
full-featured emulators. This eliminates the learning
curve when upgrading to tools with increased flexibility
and power.
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FIGURE 29-6: TIMER1, 2, 3, 4, 5 EXTERNAL CLOCK TIMING CHARACTERISTICS
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Note: Refer to Figure 29-1 for load conditions.

TABLE 29-23: TIMER1 EXTERNAL CLOCK TIMING REQUIREMENTS()

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C <TaA <+85°C for Industrial
-40°C <TA <+105°C for V-Temp
Pa’\:gm. Symbol Characteristics® Min. Typical | Max. | Units Conditions
TA10 |TTxH TXCK Synchronous, | [(12.5 ns or 1TPB)/N] — — | ns |Mustalso meet
High Time | with prescaler +25ns parameter TA15.
Asynchronous, 10 — — ns —
with prescaler
TA1l |TTXL TxCK Synchronous, | [(12.5 ns or 1TPB)/N] — — ns | Must also meet
Low Time | with prescaler +25ns parameter TA15.
Asynchronous, 10 — — ns —
with prescaler
TA15 |TTXP TxCK Synchronous, | [(Greater of 25 ns or — — ns VoD > 2.7V
Input Period | with prescaler 2TpB)/N] + 30 ns
[(Greater of 25 ns or — — ns VDD < 2.7V
2TpB)/N] + 50 ns
Asynchronous, 20 — — ns VDD > 2.7V
with prescaler (Note 3)
50 — — ns VDD < 2.7V
(Note 3)
0s60 |Ft1 SOSC1/T1CK Oscillator 32 — 100 | kHz —
Input Frequency Range
(oscillator enabled by
setting TCS bit
(TLCON<1>))
TA20 | TCKEXTMRL | Delay from External TxCK — 1 TPB —
Clock Edge to Timer
Increment
Note 1: Timerlis a Type A.

2. This parameter is characterized, but not tested in manufacturing.
3. N =prescale value (1, 8, 64, 256)
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TABLE 29-35: 10-BIT ADC CONVERSION RATE PARAMETERS®

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

ADC Speed . TAD Sf'impllr]g Rs Max VDD ADC Channels Configuration
Minimum | Time Min
1 MIPS to 400 ksps®™ | 65 ns 132ns | 500Q [3.0Vto 3.6V
VREF- VREF+
CHx
AN +
g % SHA ADC
Up to 400 ksps 200 ns 200ns | 5.0kQ | 2.5V to 3.6V
VREF- VREF+
or or
AVss  AVDD
D e— DN
SHA ADC
ANX or VREF-
Up to 300 ksps 200 ns 200ns | 5.0kQ | 2.5V to 3.6V
VREF- VREF+
or or
AVSs  AVDD
L —— N
SHA ADC

X i

ANX or VREF-

Note 1:

External VREF- and VREF+ pins must be used for correct operation.

2: These parameters are characterized, but not tested in manufacturing.
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FIGURE 29-21: PARALLEL MASTER PORT READ TIMING DIAGRAM

| | | |
| | | |
PBClock 7\ N\ N\ ]
| | B |

PMA<13:18> Address ><

I I
| | | | | = PMe =
PMD<7:05  +——— Address<7:0> @

le— PM2 ——»] I | |

I |
I I
i i
| PM7 —» | |
-—
I I | le—PM3 -] I I I |
PMRD | | | | | / \ | |
' < PM5 —
I I I | I I | I I
PMWR | | | I | | | | |
T I | | I I I I |
I | [—PM1- I | I | |
PMALL/PMALH | | / \ | | | | |
T T 1 I T T T T T
I I I | I I I I I
PMCS<2:1> | / | | | | \ | |
| | | | | | |

TABLE 29-38: PARALLEL MASTER PORT READ TIMING REQUIREMENTS

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
Pa;\rlsm. Symbol Characteristics® Min. Typical Max. Units Conditions
PM1 TLAT PMALL/PMALH Pulse Width — 1TprB — — —
PM2 TaDSU Address Out Valid to PMALL/PMALH — 2TpPB — — —
Invalid (address setup time)
PM3 TADHOLD | PMALL/PMALH Invalid to Address — 1TpB — — —
Out Invalid (address hold time)
PM4 | TaHoLD |PMRD Inactive to Address Out 5 — — ns —
Invalid
(address hold time)
PM5 TRD PMRD Pulse Width — 1TpB — — —
PM6 Tosu PMRD or PMENB Active to Data In 15 — — ns —
Valid (data setup time)
PM7 ToHoLD | PMRD or PMENB Inactive to Data In — 80 — ns —
Invalid (data hold time)

Note 1: These parameters are characterized, but not tested in manufacturing.
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NOTES:
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Product Identification System

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

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

PIC32MX320F032H-40I/PT:

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

Microchip Brand

Flash Memory Family.

Program Memory Size (KB)

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

Temperature Range

Package

Pattern

Flash Memory Family

Architecture MX = 32-bit RISC MCU core

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

Flash Memory Family F = Flash program memory

Program Memory Size 32 =32K

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

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

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

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