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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
128KB (128K x 8)

FLASH

16K x 8

2.3V ~ 3.6V

A/D 16x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

121-TFBGA

121-TFBGA (10x10)
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PIC32MX3XX/4XX

Pin Diagrams

64-Pin QFN (General Purpose) = = Pins are up to 5V tolerant
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Note: The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to
Vss externally.
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PIC32MX3XX/4XX

Pin Diagrams (Continued)

64-Pin QFN (USB)
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M = Pins are up to 5V tolerant
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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
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PIC32MX3XX/4XX

TABLE 1-1: PINOUT 1/O DESCRIPTIONS

Pin Number®
Pin N Pin Buffer D inti
In Name 64-pin 100-pin | 121-pin Type Type escription
QFN/TQFP| TQFP | XBGA

ANO 16 25 K2 | Analog |Analog input channels.

AN1 15 24 K1 | Analog

AN2 14 23 J2 | Analog

AN3 13 22 Ji | Analog

AN4 12 21 H2 | Analog

AN5 11 20 H1 | Analog

AN6 17 26 L1 | Analog

AN7 18 27 J3 | Analog

AN8 21 32 K4 | Analog

AN9 22 33 L4 | Analog

AN10 23 34 L5 | Analog

AN11 24 35 J5 | Analog

AN12 27 41 J7 | Analog

AN13 28 42 L7 | Analog

AN14 29 43 K7 | Analog

AN15 30 44 L8 | Analog

CLKI 39 63 F9 | ST/CMOS |External clock source input. Always associated with
OSCL1 pin function.

CLKO 40 64 F11 (@) — Oscillator crystal output. Connects to crystal or
resonator in Crystal Oscillator mode. Optionally
functions as CLKO in RC and EC modes. Always
associated with OSC2 pin function.

OSC1 39 63 F9 | ST/CMOS | Oscillator crystal input. ST buffer when configured in
RC mode; CMOS otherwise.

0OSC2 40 64 F11 I/0 — Oscillator crystal output. Connects to crystal or
resonator in Crystal Oscillator mode. Optionally
functions as CLKO in RC and EC modes.

SOSCI 47 73 C10 | ST/CMOS |32.768 kHz low-power oscillator crystal input; CMOS
otherwise.

SOSCO 48 74 B11 (0] — 32.768 kHz low-power oscillator crystal output.

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 1/0O DESCRIPTIONS (CONTINUED)
Pin Number®
Pin Name | g4 i i i Pin Buffer Description
pin 100-pin | 121-pin | Type Type
QFN/TQFP| TQFP | XBGA
T™MS 23 17 G3 | ST JTAG Test mode select pin.
TCK 27 38 J6 | ST JTAG test clock input pin.
TDI 28 60 G1l1 | ST JTAG test data input pin.
TDO 24 61 G9 (0] — JTAG test data output pin.
RTCC 42 68 E9 @) — Real-Time Clock Alarm Output.
CVREF- 15 28 L2 | Analog |Comparator Voltage Reference (low).
CVREF+ 16 29 K3 | Analog |Comparator Voltage Reference (high).
CVREFOUT 23 34 L5 (0] Analog |Comparator Voltage Reference Output.
C1IN- 12 21 H2 I Analog |Comparator 1 Negative Input.
C1IN+ 11 20 H1 I Analog |Comparator 1 Positive Input.
C1ouT 21 32 K4 O — Comparator 1 Output.
C2IN- 14 23 J2 | Analog |Comparator 2 Negative Input.
C2IN+ 13 22 J1 I Analog |Comparator 2 Positive Input.
C20UT 22 33 L4 O — Comparator 2 Output.
PMAO 30 44 L8 110 TTL/ST |Parallel Master Port Address Bit O Input (Buffered
Slave modes) and Output (Master modes).
PMA1 29 43 K7 1/0 TTL/ST |Parallel Master Port Address Bit 1 Input (Buffered
Slave modes) and Output (Master modes).
PMA2 8 14 F3 (0] — Parallel Master Port Address (De-multiplexed Master
PMA3 6 12 F2 0 —  |Modes).
PMA4 5 11 F4 (@) —
PMAS5 4 10 E3 (0] —
PMAG 16 29 K3 (@) —
PMA7 22 28 L2 (0] —
PMAS8 32 50 L11 (@) —
PMA9 31 49 L10 (0] —
PMA10 28 42 L7 (0] —
PMA1l 27 41 J7 (@) —
PMA12 24 35 J5 (0] —
PMA13 23 34 L5 (@) —
PMA14 45 71 C11 (0] —
PMA15 44 70 D11 ¢} —
PMCS1 45 71 Cl (0] — Parallel Master Port Chip Select 1 Strobe.
PMCS2 44 70 D11 (0] — Parallel Master Port Chip Select 2 Strobe.

Legend: CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels

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

Analog = Analog input P = Power
O = Output | = Input

© 2011 Microchip Technology Inc.
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PIC32MX3XX/4XX

NOTES:
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TABLE 4-9: OUTPUT COMPARE1-5 REGISTERS MAP()
@ Bits
S| = o 2
° 9] ©
gg| zE | & :
= '5-% é’z - 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 e
e @ <
£
31:16 — — — — — — — — — — — — — — — — 0000
3000 | OC1CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT OCTSEL OCM<2:0> 0000
31:16 XXXX
3010 | OCI1R OC1R<31:0>
15:0 XXXX
31:16 XXXX
3020 | OC1RS OC1RS<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
3200 | OC2CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT OCTSEL OCM<2:0> 0000
31:16 XXXX
3210 | OC2R OC2R<31:0>
15:0 XXXX
. XXXX
3220 | oc2rs |3L16 OC2RS<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
3400 | OC3CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT OCTSEL OCM<2:0> 0000
31:16 XXXX
3410 | OC3R OC3R<31:0>
15:0 XXXX
. XXXX
3420 | oc3rs |3L16 OC3RS<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
3600 | OC4CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT OCTSEL OCM<2:0> 0000
31:16 XXXX
3610 | OC4R OC4R<31:0>
15:0 XXXX
. XXXX
3620 | ocars |3L16 OC4RS<31:0>
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
3800 | OC5CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT OCTSEL OCM<2:0> 0000
31:16 XXXX
3810 | OC5R OC5R<31:0>
15:0 XXXX
31:16 XXXX
3820 | OC5RS OC5RS<31:0>
15:0 XXXX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more

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

Note 1:

Registers” for more information.

All registers in this table except I2CxRCV have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR, SET and INV
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TABLE 4-11: UART1-2 REGISTERS MAP
@ Bits
e . o} 2
§ J| &g g 2
2 2
= '5-15 §’§ f.:_, 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 17/1 16/0 x
e @ <
£
|31:16 — — — — — — — — — — — — — — — — 0000
6000 |UIMODE®
15:0 ON — SIDL IREN RTSMD —_ UEN<1:0> WAKE LPBACK ABAUD RXINV BRGH PDSEL<1:0> STSEL |0000
1 31:16 — — — — — — — ADM_EN ADDR<7:0> 0000
6010 | U1STAD
15:0 UTXISEL<1:0> UTXINV URXEN [ UTXBRK | UTXEN UTXBF TRMT URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA (0110
31:16 — — — — — — — — — — — — — — — — 0000
6020 | UITXREG - -
15:0 — — — — — — — TX8 Transmit Register 0000
3116 — — = — = — = — = — — - | - - [ - —  [ooo0
6030 | ULRXREG - -
15:0 — — — — — — — RX8 Receive Register 0000
NE= = = = = = = = = = = - | = - | - —  |oooo
6040 | ULBRGW
15:0 BRG<15:0> 0000
NEET = — — — — — — — — — — — — - [ = —  [ooo0
6200 |U2MODE®
15:0 ON — SIDL IREN RTSMD — UEN<1:0> WAKE LPBACK | ABAUD RXINV BRGH PDSEL<1:0> STSEL |0000
1 31:16 — — — — — — — ADM_EN ADDR<7:0> 0000
6210 | U2STAW
15:0 UTXISEL<1:0> UTXINV URXEN [ UTXBRK [ UTXEN UTXBF TRMT URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA (0110
31:16 — — — — — — — — — — — — — — — — 0000
6220 | U2TXREG " -
15:0 — — — — — — — TX8 Transmit Register 0000
3116 — — — — — — — — — — — - | = - [ = —  [oo00
6230 | U2RXREG - -
15:0 — — — — — — — RX8 Receive Register 0000
NEDE — = — = — = — = — — - | - - [ - —  [ooo0
6240 | U2BRGW
15:0 BRG<15:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: This register has corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.1.1 “CLR, SET and INV Registers” for more information.
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TABLE 4-27: PORTE REGISTERS MAP FOR PIC32MX320F128L, PIC32MX340F128L, PIC32MX360F256L, PIC32MX360F512L,
PIC32MX440F128L, PIC32MX460F256L AND PIC32MX460F512L DEVICES ONLYD)
g _ . . Bits "
TH| So 2 2
8| 25 | & ¢
= '5-% 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 =
2> <
§
31:16 — — — — — — — — — — — — — — — — 0000
6100 | TRISE
15:0 — — — — — — TRISE9 TRISE8 TRISE7 TRISE6 TRISE5 TRISE4 TRISE3 TRISE2 TRISE1 TRISEO |O03FF
31:16 — — — — — — — — — — = — — — — — 0000
6110 | PORTE
15:0 — — — — — — RE9 RE8 RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO XXXX
31:16 — — — — — — — — — — — — — — — — 0000
6120 LATE
15:0 — — — — — — LATE9 LATE8 LATE7 LATE6 LATES LATE4 LATE3 LATE2 LATE1 LATEO | xxxx
31:16 — — — — — — — — — — — — — — — — 0000
6130 | ODCE
15:0 — — — — — — ODCE9 ODCE8 ODCE7 ODCE6 ODCES5 ODCE4 ODCE3 ODCE2 ODCE1 ODCEO |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 4-28: PORTE REGISTERS MAP FOR PIC32MX320F032H, PIC32MX320F064H, PIC32MX320F128H, PIC32MX340F128H,

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

a Bits
Sol s @ @
o [} =2 )
39| 8 | § 2
= é E’% f'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 18/2 171 16/0 E
2~ o <
<
31:16 — — — — — — — — — — — — — — — — 0000
6100 | TRISE
15:0 — — — — — — — — TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 | TRISE2 | TRISE1l | TRISEO |OOFF
31:16 — — — — — — — — — — — — — — — — 0000
6110 | PORTE
15:0 — — — — — — — — RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO XXXX
31:16 — — — — — — — — — — — — — — — — 0000
6120 LATE
15:0 — — — — — — — — LATE7 LATE6 LATES LATE4 LATE3 LATE2 LATE1 LATEO | xxxx
31:16 — — — — — — — — — — — — — — — — 0000
6130 | ODCE
15:0 — — — — — — — — ODCE7 ODCE6 ODCE5 ODCE4 ODCE3 ODCE2 ODCE1 ODCEO | 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 4-40: 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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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
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14.0 TIMER2/3 AND TIMERA4/5

Note 1: This data sheet summarizes the features
of the PIC32MX3XX/4XX family of
devices. Itis notintended to be a compre-
hensive reference source. To comple-
ment the information in this data sheet,
refer to Section 14. “Timers” (DS61105)
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.

This family of PIC32MX devices features four
synchronous 16-bit timers (default) that can operate as
a free-running interval timer for various timing applica-
tions and counting external events. The following
modes are supported:

« Synchronous Internal 16-bit Timer
« Synchronous Internal 16-bit Gated Timer
« Synchronous External 16-bit Timer

Two 32-bit synchronous timers are available by
combining Timer2 with Timer3 and Timer4 with Timer5.
The 32-bit timers can operate in three modes:

« Synchronous Internal 32-bit Timer

« Synchronous Internal 32-bit Gated Timer

« Synchronous External 32-bit Timer

Note:  Throughout this chapter, references to
registers TXCON, TMRx and PRx use ‘X’
to represent Timer2 through 5 in 16-bit
modes. In 32-bit modes, ‘X’ represents
Timer2 or 4; 'y’ represents Timer3 or 5.

14.1 Additional Supported Features

» Selectable clock prescaler

« Timers operational during CPU Idle

« Time base for input capture and output compare
modules (Timer2 and Timer3 only)

« ADC event trigger (Timer3 only)

 Fast bit manipulation using CLR, SET and INV
registers

FIGURE 14-1: TIMER2, 3, 4, 5 BLOCK DIAGRAM (16-BIT)
TMRx Sync
SRUTEIET T
, ADC Event
+ Trigger® Comparator x 16
L )
PRx
TxIF [
Event Flag Q D ° TGATE (TXCON<7>)
TGATE (TXCON<7>) ¢ TCS (TXCON<1>)
ON (TXCON<15>)
TxCK® % llb . x 1
‘L Prescaler
gargi 10 —11,2, 4,8, 16, —
4 32, 64, 256
PBCLK

Note 1: ADC event trigger is available on Timer3 only.
2: TxCK pins not available on 64-pin devices.

00
1

TCKPS (TxCON<6:4>)

© 2011 Microchip Technology Inc.
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NOTES:
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23.0 COMPARATOR

Note 1: This data sheet summarizes the features
of the PIC32MX3XX/4XX family of
devices. Itis notintended to be a compre-
hensive reference source. Refer to
Section 19. “Comparator” (DS61110) 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 Analog Comparator module
contains one or more comparator(s) that can be
configured in a variety of ways.

Following are some of the key features of this module:

« Selectable inputs available include:
- Analog inputs multiplexed with 1/O pins

- On-chip internal absolute voltage reference
(IVREF)

- Comparator voltage reference (CVREF)
¢ Outputs can be inverted
» Selectable interrupt generation

A block diagram of the comparator module is illustrated
in Figure 23-1.

is not available as a comparator input.
2: Internally connected.

Note 1: On USB variants, when USB is enabled, this pin is controlled by the USB module and therefore

FIGURE 23-1: COMPARATOR BLOCK DIAGRAM
Comparator 1
CREF _____ COUT (CM1CON)
-, ON cPOL C10UT (CMSTAT)
C1IN+® |
@ ! n
CVREF —F° f——— C10uUT
~o X
CCH<1:0> C1l L ‘_ ~
C1IN- —o|
_ COE
|
C1IN+ &—Io |
C2IN+ X’—‘—o !
| |
IVRer(® — 40 |
Comparator 2
CREF COUT (CM2CON)
e ON CPOL C20UT (CMSTAT)
C2IN+ |
(2) | +
CVREF 2. fo— - c20UT
o—X
CCH<1:0> c2 L F_ .
C2IN- —o |
_ COE
+ | I
C1IN g—lo |
IVRer®  ——o0 [
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25.0 POWER-SAVING FEATURES

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. To comple-
ment the information in this data sheet,
refer to Section 10. “Power-Saving
Features” (DS61130) 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.

This section describes power-saving for the
PIC32MX3XX/4XX. The PIC32MX devices offer a total
of nine methods and modes that are organized into two
categories that allow the user to balance power con-
sumption with device performance. In all of the meth-
ods and modes described in this section, power-saving
is controlled by software.

25.1 Power-Saving with CPU Running

When the CPU is running, power consumption can be
controlled by reducing the CPU clock frequency, lower-
ing the PBCLK, and by individually disabling modules.
These methods are grouped into the following modes:

¢ FRC Run mode: the CPU is clocked from the FRC
clock source with or without postscalers.

¢ LPRC Run mode: the CPU is clocked from the
LPRC clock source.

¢ Sosc Run mode: the CPU is clocked from the
Sosc clock source.

» Peripheral Bus Scaling mode: peripherals are
clocked at programmable fraction of the CPU
clock (SYSCLK).

25.2 CPU Halted Methods

The device supports two power-saving modes, Sleep
and Idle, both of which halt the clock to the CPU. These
modes operate with all clock sources, as listed below:

* Posc Idle Mode: the system clock is derived from
the Posc. The system clock source continues to
operate.

Peripherals continue to operate, but can
optionally be individually disabled.

* FRC Idle Mode: the system clock is derived from
the FRC with or without postscalers. Peripherals
continue to operate, but can optionally be
individually disabled.

» Sosc Idle Mode: the system clock is derived from
the Sosc. Peripherals continue to operate, but
can optionally be individually disabled.

* LPRC Idle Mode: the system clock is derived from
the LPRC.

Peripherals continue to operate, but can option-
ally be individually disabled. This is the lowest
power mode for the device with a clock running.

« Sleep Mode: the CPU, the system clock source,
and any peripherals that operate from the system
clock source, are halted.

Some peripherals can operate in Sleep using spe-
cific clock sources. This is the lowest power mode
for the device.

25.3 Power-Saving Operation

The purpose of all power-saving is to reduce power
consumption by reducing the device clock frequency.
To achieve this, low-frequency clock sources can be
selected. In addition, the peripherals and CPU can be
halted or disabled to further reduce power
consumption.

2531 SLEEP MODE

Sleep mode has the lowest power consumption of the
device Power-Saving operating modes. The CPU and
most peripherals are halted. Select peripherals can
continue to operate in Sleep mode and can be used to
wake the device from Sleep. See the individual periph-
eral module sections for descriptions of behavior in
Sleep mode.

Sleep mode includes the following characteristics:

¢ The CPU is halted.

e The system clock source is typically shut down.
See Section 25.3.2 “Idle Mode” for specific
information.

» There can be a wake-up delay based on the
oscillator selection.

* The Fail-Safe Clock Monitor (FSCM) does not
operate during Sleep mode.

« The BOR circuit, if enabled, remains operative
during Sleep mode.

* The WDT, if enabled, is not automatically cleared
prior to entering Sleep mode.

» Some peripherals can continue to operate in
Sleep mode. These peripherals include 1/0 pins
that detect a change in the input signal, WDT,
ADC, UART and peripherals that use an external
clock input or the internal LPRC oscillator, e.g.,
RTCC and Timer 1.

« 1/O pins continue to sink or source current in the
same manner as they do when the device is not in
Sleep.

e The USB module can override the disabling of the
Posc or FRC. Refer to Section 11.0 “USB On-
The-Go (OTG)” for specific details.

« Some modules can be individually disabled by
software prior to entering Sleep in order to further
reduce consumption.

© 2011 Microchip Technology Inc.

DS61143H-page 129



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.

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

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

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

28.3 HI-TECH C for Various Device
Families

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

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

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

28.4 MPASM Assembler

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

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

The MPASM Assembler features include:

* Integration into MPLAB IDE projects

» User-defined macros to streamline
assembly code

« Conditional assembly for multi-purpose
source files

 Directives that allow complete control over the
assembly process

28.5 MPLINK Object Linker/
MPLIB Object Librarian

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

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

28.6 MPLAB Assembler, Linker and
Librarian for Various Device
Families

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

« Support for the entire device instruction set

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

* Rich directive set

» Flexible macro language

* MPLAB IDE compatibility
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121-Lead Plastic Thin Profile Ball Grid Array (BG) - 10x10x1.10 mm Body [XBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
//10.10(cC
C
ar 1 __ ) ()
SEATING PLANE
[OJo.10[c]— DETAIL A
121X (ROTATED 90° CW)
voo —1" B B B
go.15M|c[A[B]
4
@o0.0sM|C
DETAIL B
Units MILLIMETERS

Dimension Limits| MIN [ NOM | MAX
Number of Contacts N 121
Contact Pitch e 0.80 BSC
Overall Height A 1.00 1.10 1.20
Standoff A1 0.25 0.30 0.35
Molded Package Thickness A2 0.55 0.60 0.65
Overall Width E 10.00 BSC
Array Width E1 8.00 BSC
Overall Length D 10.00 BSC
Array Length D1 8.00 BSC
Contact Diameter b 0.40 TYP

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. 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.
3. The outer rows and colums of balls are located with respect to datums A and B.

Microchip Technology Drawing C04-148 Rev B Sheet 2 of 2
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wW

Watchdog Timer

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