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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"

Obsolete

MIPS32® M4K™

32-Bit Single-Core

80MHz

12C, IrDA, LINbus, PMP, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, POR, PWM, WDT
85

128KB (128K x 8)

FLASH

32K x 8

2.3V ~ 3.6V

A/D 28x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

124-VFTLA Dual Rows, Exposed Pad

124-VTLA (9x9)
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PIC32MX330/350/370/430/450/470

TABLE 6: PIN NAMES FOR 124-PIN DEVICES (CONTINUED)

124-PIN VTLA (BOTTOM VIEW)(1:2:3:4.5)

A17

Conductive
Thermal Pad

PIC32MX330F064L
PIC32MX350F128L
PIC32MX350F256L
PIC32MX370F512L

Polarity Indicator

PBicnI:‘;g: Full Pin Name Zicnﬁzgi: Full Pin Name
B7 |MCLR B32 |SDA2/RA3
B8 Vss B33 TDO/RA5
B9 TMS/CTED1/RA0 B34 OSC1/CLKI/RC12
B10 RPEY/RE9 B35 No Connect
B11 AN4/C1INB/RB4 B36 RPA14/RA14
B12 Vss B37 RPD8/RTCC/RD8
B13 PGEC3/AN2/C2INB/RPB2/CTED13/RB2 B38 RPD10/PMCS2/RD10
B14 PGED1/ANO/RPBO/RBO B39 RPDO/RDO
B15 No Connect B40 SOSCO/RPC14/T1CK/RC14
B16 PGED2/AN7/RPB7/CTED3/RB7 B41 Vss
B17 VREF+/CVREF+/PMAG/RA10 B42 AN25/RPD2/RD2
B18 AVss B43 RPD12/PMD12/RD12
B19 AN9/RPB9/CTED4/RB9 B44 RPD4/PMWR/RD4
B20 AN11/PMA12/RB11 B45 PMD14/RD6
B21 VDD B46 No Connect
B22 RPF13/RF13 B47 No Connect
B23 AN12/PMA11/RB12 B48 VcAP
B24 AN14/RPB14/CTED5/PMA1/RB14 B49 RPF0/PMD11/RFO
B25 Vss B50 RPG1/PMD9/RG1
B26 RPD14/RD14 B51 TRCLK/RA6
B27 RPF4/PMA9/RF4 B52 PMDO/REOQ
B28 No Connect B53 VDD
B29 RPF8/RF8 B54 TRD2/RG14
B30 RPF6/SCKI/INTO/RF6 B55 TRDO/RG13
B31 SCL1/RG2 B56 RPE3/CTPLS/PMD3/RE3

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.3 “Peripheral Pin

Select” for restrictions.

2: Every 1/0 port pin (RAX-RGx), with the exception of RF6, can be used as a change notification pin (CNAx-CNGx). See Section 12.0 “1/O
Ports” for more information.

3: RPF6 (bump B30) and RPF7 (bump A37) are only remappable for input functions.

4: Shaded package bumps are 5V tolerant.

5: It is recommended that the user connect the printed circuit board (PCB) ground to the conductive thermal pad on the bottom of the
package. And to not run non-Vss PCB traces under the conductive thermal pad on the same side of the PCB layout.
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PIC32MX330/350/370/430/450/470

TABLE 7: PIN NAMES FOR 124-PIN DEVICES

124-PIN VTLA (BOTTOM VIEW)(1:2:34) A7

Conductive
Thermal Pad

PIC32MX430F064L

PIC32MX450F128L
PIC32MX450F256L
PIC32MX470F512L

Polarity Indicator

PB‘TJC;?)Q; Full Pin Name PBauCrIT(::)g; Full Pin Name
A1 No Connect A38 D-
A2 RG15 A39 SCL2/RA2
A3 Vss A40 TDI/CTED9/RA4
A4 AN23/PMD6/RE6 A41 VDD
A5 RPC1/RC1 A42 OSC2/CLKO/RC15
A6 RPC3/RC3 A43 Vss
A7 AN16/C1IND/RPG6/SCK2/PMA5/RG6 A44 SDA1/RPA15/RA15
A8 AN18/C2IND/RPG8/PMA3/RG8 A45 RPD9/RD9
A9 AN19/C2INC/RPG9/PMA2/RG9 A46 RPD11/PMCS1/RD11
A10 VDD A47 SOSCI/RPC13/RC13
A1 RPES8/RE8 A48 VDD
A12 AN5/C1INA/RPB5/VBUSON/RB5 A49 No Connect
A13 PGED3/AN3/C2INA/RPB3/RB3 A50 No Connect
A14 VDD A51 No Connect
A15 PGEC1/AN1/RPB1/CTED12/RB1 A52 AN24/RPD1/RD1
A16 No Connect A53 AN26/RPD3/RD3
A17 No Connect A54 PMD13/RD13
A18 No Connect A55 RPD5/PMRD/RD5
A19 No Connect A56 PMD15/RD7
A20 PGEC2/AN6/RPB6/RB6 A57 No Connect
A21 VREF-/CVREF-/PMA7/RA9 A58 No Connect
A22 AVDD A59 VDD
A23 AN8/RPB8/CTED10/RB8 AB0 RPF1/PMD10/RF1
A24 CVREFOUT/AN10/RPB10/CTED11/PMA13/RB10 AB1 RPGO0/PMD8/RG0O
A25 Vss AB2 TRD3/CTED8/RA7
A26 TCK/CTED2/RA1 AB3 Vss
A27 RPF12/RF12 AB4 PMD1/RE1
A28 AN13/PMA10/RB13 AB5 TRD1/RG12
A29 AN15/RPB15/0CFB/CTED6/PMAO/RB15 A66 AN20/PMD2/RE2
A30 VDD AB7 AN21/PMD4/RE4
A31 RPD15/RD15 AB8 No Connect
A32 RPF5/PMA8/RF5 B1 VDD
A33 No Connect B2 AN22/RPE5/PMD5/RE5S
A34 No Connect B3 AN27/PMD7/RE7
A35 USBID/RF3 B4 RPC2/RC2
A36 RPF2/RF2 B5 RPC4/CTED7/RC4
A37 VBUS B6 AN17/C1INC/RPG7/PMA4/RG7

Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.3 “Peripheral Pin
Select” for restrictions.
2: Every I/0 port pin (RAx-RGx) can be used as a change notification pin (CNAx-CNGx). See Section 12.0 “I/O Ports” for more

information.
3:  Shaded package bumps are 5V tolerant.
4: It is recommended that the user connect the printed circuit board (PCB) ground to the conductive thermal pad on the bottom of the

package. And to not run non-Vss PCB traces under the conductive thermal pad on the same side of the PCB layout.
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PIC32MX330/350/370/430/450/470

NOTES:
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PIC32MX330/350/370/430/450/470

TABLE 7-1: INTERRUPT IRQ, VECTOR AND BIT LOCATION

Interrupt Source® IRQ # Ve(;tor interrupt Bit Location Plersistent
Flag Enable Priority Sub-priority nterrupt
Highest Natural Order Priority
CT - Core Timer Interrupt 0 0 IFS0<0> IEC0<0> IPC0<4:2> IPC0<1:0> No
CSO0 - Core Software Interrupt 0 1 1 IFS0<1> IEC0<1> IPC0<12:10> IPC0<9:8> No
CS1 - Core Software Interrupt 1 2 2 IFS0<2> | IEC0<2> IPC0<20:18> IPC0<17:16> No
INTO — External Interrupt 3 3 IFS0<3> | IEC0<3> IPC0<28:26> IPC0<25:24> No
T1 - Timer1 4 4 IFS0<4> | IEC0<4> IPC1<4:2> IPC1<1:0> No
IC1E — Input Capture 1 Error 5 5 IFS0<5> | IEC0<5> IPC1<12:10> IPC1<9:8> Yes
IC1 — Input Capture 1 6 5 IFS0<6> IEC0<6> IPC1<12:10> IPC1<9:8> Yes
OC1 — Output Compare 1 7 6 IFS0<7> IEC0<7> IPC1<20:18> IPC1<17:16> No
INT1 — External Interrupt 1 8 7 IFS0<8> IEC0<8> IPC1<28:26> IPC1<25:24> No
T2 — Timer2 9 8 IFS0<9> | IEC0<9> IPC2<4:2> IPC2<1:0> No
IC2E — Input Capture 2 10 9 IFS0<10> | IEC0<10> | IPC2<12:10> IPC2<9:8> Yes
IC2 — Input Capture 2 11 9 IFS0<11> | IEC0<11> | IPC2<12:10> IPC2<9:8> Yes
OC2 - Output Compare 2 12 10 IFS0<12> | IEC0<12> | IPC2<20:18> IPC2<17:16> No
INT2 — External Interrupt 2 13 11 IFS0<13> | IEC0<13> | IPC2<28:26> IPC2<25:24> No
T3 — Timer3 14 12 IFS0<14> | IEC0<14> IPC3<4:2> IPC3<1:0> No
IC3E — Input Capture 3 15 13 IFS0<15> | IEC0<15> | IPC3<12:10> IPC3<9:8> Yes
IC3 — Input Capture 3 16 13 IFS0<16> | IEC0<16> | IPC3<12:10> IPC3<9:8> Yes
OC3 - Output Compare 3 17 14 IFS0<17> | IEC0<17> | IPC3<20:18> IPC3<17:16> No
INT3 — External Interrupt 3 18 15 IFS0<18> | IEC0<18> | IPC3<28:26> IPC3<25:24> No
T4 — Timer4 19 16 IFS0<19> | IEC0<19> IPC4<4:2> IPC4<1:0> No
IC4E — Input Capture 4 Error 20 17 IFS0<20> | IEC0<20> | IPC4<12:10> IPC4<9:8> Yes
IC4 — Input Capture 4 21 17 IFS0<21> | IEC0<21> | IPC4<12:10> IPC4<9:8> Yes
OC4 - Output Compare 4 22 18 IFS0<22> | IEC0<22> | IPC4<20:18> IPC4<17:16> No
INT4 — External Interrupt 4 23 19 IFS0<23> | IEC0<23> | IPC4<28:26> IPC4<25:24> No
T5 — Timer5 24 20 IFS0<24> | IEC0<24> IPC5<4:2> IPC5<1:0> No
IC5E — Input Capture 5 Error 25 21 IFS0<25> | IEC0<25> | IPC5<12:10> IPC5<9:8> Yes
IC5 — Input Capture 5 26 21 IFS0<26> | IEC0<26> | IPC5<12:10> IPC5<9:8> Yes
OC5 — Output Compare 5 27 22 IFS0<27> | IEC0<27> | IPC5<20:18> IPC5<17:16> No
AD1 — ADC1 Convert done 28 23 IFS0<28> | IEC0<28> | IPC5<28:26> IPC5<25:24> Yes
FSCM - Fail-Safe Clock Monitor 29 24 IFS0<29> | IEC0<29> IPC6<4:2> IPC6<1:0> No
RTCC — Real-Time Clock and Calendar| 30 25 IFS0<30> | IEC0<30> | IPC6<12:10> IPC6<9:8> No
FCE - Flash Control Event 31 26 IFS0<31> | IEC0<31> | IPC6<20:18> IPC6<17:16> No
CMP1 — Comparator Interrupt 32 27 IFS1<0> IEC1<0> IPC6<28:26> IPC6<25:24> No
CMP2 — Comparator Interrupt 33 28 IFS1<1> | IEC1<1> IPC7<4:2> IPC7<1:0> No
USB - USB Interrupts 34 29 IFS1<2> | IEC1<2> IPC7<12:10> IPC7<9:8> Yes
SPI1E — SPI1 Fault 35 30 IFS1<3> | IEC1<3> IPC7<20:18> IPC7<17:16> Yes
SPI1RX — SPI1 Receive Done 36 30 IFS1<4> | IEC1<4> IPC7<20:18> IPC7<17:16> Yes
SPIMTX — SPI1 Transfer Done 37 30 IFS1<56> | IEC1<5> IPC7<20:18> IPC7<17:16> Yes
U1E — UART1 Fault 38 31 IFS1<6> | IEC1<6> IPC7<28:26> IPC7<25:24> Yes
U1RX — UART1 Receive Done 39 31 IFS1<7> | IEC1<7> IPC7<28:26> IPC7<25:24> Yes
U1TX — UART1 Transfer Done 40 31 IFS1<8> | IEC1<8> IPC7<28:26> IPC7<25:24> Yes
12C1B - 12C1 Bus Collision Event 41 32 IFS1<9> | IEC1<9> IPC8<4:2> IPC8<1:0> Yes
I2C1S - 12C1 Slave Event 42 32 IFS1<10> | IEC1<10> IPC8<4:2> IPC8<1:0> Yes
I2C1M — 12C1 Master Event 43 32 IFS1<11> | IEC1<11> IPC8<4:2> IPC8<1:0> Yes
CNA — PORTA Input Change Interrupt 44 33 IFS1<12> | IEC1<12> | IPC8<12:10> IPC8<9:8> Yes

Note 1: Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MX330/350/370/430/450/470 Controller
Family Features” for the list of available peripherals.
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PIC32MX330/350/370/430/450/470

REGISTER 7-2: INTSTAT: INTERRUPT STATUS REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
U-0 u-0 u-0 U-0 U-0 u-0 u-0 u-0
31:24 — — — — — — — —
U-0 u-0 u-0 U-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
15:8 U-0 u-0 u-0 U-0 U-0 R/W-0 R/W-0 R/W-0
' — — — — — SRIPL<2:0>(1)
_ u-0 u-o RIW-0 RW-0 RIW-0 RIW-0 | rRwo | RWoO
70 — _ VEC<5:0>@
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-11 Unimplemented: Read as ‘0’
bit 10-8 SRIPL<2:0>: Requested Priority Level bits(™)
111- 000 = The priority level of the latest interrupt presented to the CPU
bit 7-6 Unimplemented: Read as ‘0’
bit5-0  VEC<5:0>: Interrupt Vector bits()
11111- 00000 = The interrupt vector that is presented to the CPU
Note 1. This value should only be used when the interrupt controller is configured for Single Vector mode.
REGISTER 7-3: IPTMR: INTERRUPT PROXIMITY TIMER REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
3124 IPTMR<31:24>
93:16 RWo | Rwo | Rwo | Rwo | RW-0 RWoO | Rwo | RWo
IPTMR<23:16>
158 Rwo | RrRwo | Rwo | RrRwo | Rwo | RwW0 | RWO [ RWo
’ IPTMR<15:8>
_ Rwo | RrRwo | Rwo | RrRwo | Rwo | Rwo | Rwo [ Rwo
7:0 IPTMR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 IPTMR<31:0>: Interrupt Proximity Timer Reload bits
Used by the Interrupt Proximity Timer as a reload value when the Interrupt Proximity timer is triggered by

an interrupt event.

© 2012-2016 Microchip Technology Inc. DS60001185F-page 69



PIC32MX330/350/370/430/450/470

REGISTER 10-4: DCRCCON: DMA CRC CONTROL REGISTER (CONTINUED)

bit 6 CRCAPP: CRC Append Mode bit(!)
1 = The DMA transfers data from the source into the CRC but NOT to the destination. When a block transfer
completes the DMA writes the calculated CRC value to the location given by CHxDSA
0 = The DMA transfers data from the source through the CRC obeying WBO as it writes the data to the
destination

bit 5 CRCTYP: CRC Type Selection bit

1 = The CRC module will calculate an IP header checksum
0 = The CRC module will calculate a LFSR CRC

bit 4-3 Unimplemented: Read as ‘0’
bit 2-0 CRCCH<2:0>: CRC Channel Select bits

111 = CRC is assigned to Channel 7
110 = CRC is assigned to Channel 6
101 = CRC is assigned to Channel 5
100 = CRC is assigned to Channel 4
011 = CRC is assigned to Channel 3
010 = CRC is assigned to Channel 2
001 = CRC is assigned to Channel 1
000 = CRC is assigned to Channel 0

Note 1. When WBO =1, unaligned transfers are not supported and the CRCAPP bit cannot be set.

© 2012-2016 Microchip Technology Inc. DS60001185F-page 101



PIC32MX330/350/370/430/450/470

REGISTER 10-14: DCHxSPTR: DMA CHANNEL ‘x’ SOURCE POINTER REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 U-0 u-0 u-0 U-0 u-0 u-0
31:24 — — — — — — — —
u-0 u-0 U-0 u-0 U-0 u-0 U-0 u-0
23:16 — — — — — — — —
15:8 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
' CHSPTR<15:8>
70 R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
' CHSPTR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 CHSPTR<15:0>: Channel Source Pointer bits
1111111111111111 = Points to byte 65,535 of the source

0000000000000001 = Points to byte 1 of the source
0000000000000000 = Points to byte 0 of the source

| Note:  When in Pattern Detect mode, this register is reset on a pattern detect. I

REGISTER 10-15: DCHxDPTR: DMA CHANNEL ‘x” DESTINATION POINTER REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
23:16 — — — — — — — —
15:8 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
' CHDPTR<15:8>
70 R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
’ CHDPTR<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 CHDPTR<15:0>: Channel Destination Pointer bits
1111111111211111 = Points to byte 65,535 of the destination

0000000000000001 = Points to byte 1 of the destination
0000000000000000 = Points to byte 0 of the destination

© 2012-2016 Microchip Technology Inc.
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TABLE 11-1: USB REGISTER MAP (CONTINUED)
2 Bits
o - ) %)
- H#* o =] 2
2 o' ETGE-’ 8 @
© 5 hd
Tg & § 3 = | 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 5
= o <
£
@ [31:16] — — — — — — — — — — — — — — — — 0000
5280| U1FRML
15:0 — — — — — — — — FRML<7:0> 0000
31:16] — — — — — — — — — — — — — — — — 0000
5290 | U1FRMH®) | |
15:0 — — — — — — — — — — — — — FRMH<2:0> 0000
31:16] — — — — — — — — — — — — — - 1 =1 = 0000
52A0 U1TOK
15:0 — — — — — — — — PID<3:0> EP<3:0> 0000
31:16] — — — — — — — — — — — — — — — — 0000
52B0 U1SOF | | | |
15:0 — — — — — — — — CNT<7:0> 0000
31:16] — — — — — — — — = [ =1 = = I = = [ =1 = 0000
52C0| U1BDTP2
15:0 — — — — — — — — BDTPTRH<23:16> 0000
31:16] — = — = — = — — = | =1 = = = = [ =1 = 0000
52D0| U1BDTP3
15:0 — — — — — — — — BDTPTRU<31:24> 0000
31:16] — — — — — — — — — — — — — — — — 0000
52E0| U1CNFG1
15:0 — — — — — — — — UTEYE |UOEMON — USBSIDL — — — UASUSPND| 0000
31:16] — — — — — — — — — — — — — — — — 0000
5300 U1EPO
15:0 — — — — — — — — LSPD |RETRYDIS — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16] — — — — — — — — — — — — — — — — 0000
5310 U1EP1
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16] — — — — — — — — — — — — — — — — 0000
5320 U1EP2
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16] — — — — — — — — — — — — — — — — 0000
5330 U1EP3
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16] — — — — — — — — — — — — — — — — 0000
5340 U1EP4
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16] — — — — — — — — — — — — — — — — 0000
5350 U1EP5
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16] — — — — — — — — — — — — — — — — 0000
5360 U1EP6
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16] — — — — — — — — — — — — — — — — 0000
5370 U1EP7
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
31:16] — — — — — — — — — — — — — — — — 0000
5380 U1EP8
15:0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK |0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  With the exception of those noted, all registers in this table (except as noted) have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC respectively. See

Section 12.2 “CLR, SET, and INV Registers” for more information.

2:  This register does not have associated SET and INV registers.

w

4 Reset value for this bit is undefined.

This register does not have associated CLR, SET and INV registers.
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TABLE 12-13: PORTF REGISTER MAP FOR PIC32MX330F064H, PIC32MX350F128H, PIC32MX350F256H, AND PIC32MX370F512H DEVICES

ONLY
@ Bits
[ L )
< #* o o %)
T o ) S -B
ID| of o <3
Tg m & 3 = 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 1711 16/0 @
2> [
<
6510| TRISF 31:16 — — = — — — — — - - - - — — = — 0000
15:0 — — — — — — — — — TRISF6 | TRISF5 | TRISF4 | TRISF3 | TRISF2 | TRISF1 | TRISFO |xxxx
6520 PORTE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — RF6 RF5 RF4 RF3 RF2 RF1 RFO | xxxx
31:16 — — — — — — — — — — — — — — — — 0000
6530| LATF
15:0 — — — — — — — — — LATF6 LATF5 LATF4 LATF3 LATF2 LATF1 LATFO | xxxx
6540 oDCE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — ODCF6 | ODCF5 | ODCF4 | ODCF3 | ODCF2 | ODCF1 | ODCFO |xxxx
6550| CNPUE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — CNPUF6 | CNPUF5 | CNPUF4 | CNPUF3 | CNPUF2 | CNPUF1 | CNPUFO | xxxx
6560 CNPDE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — CNPDF6 | CNPDF5 | CNPDF4 | CNPDF3 | CNPDF2 | CNPDF1 | CNPDFO | xxxX
31:16 — — — — — — — — — — — — — — — — 0000
6570 | CNCONF
15:0 ON — SIDL — — — — — — — — — — — — — 0000
6580| CNENE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — — — CNIEF5 | CNIEF4 | CNIEF3 | CNIEF2 | CNIEF1 | CNIEFO |xxxx
31:16 — — — — — — — — — — — — — — — — 0000
6590 | CNSTATF 15:0 . . o o - - - - - - CN CN CN CN CN CN XXX
’ STATF5 | STATF4 | STATF3 | STATF2 | STATF1 | STATFO
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and OxC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-16: PORTG REGISTER MAP FOR PIC32MX330F064H, PIC32MX350F128H, PIC32MX350F256H, PIC32MX370F512H,
PIC32MX430F064H, PIC32MX450F128H, PIC32MX450F256H, AND PIC32MX470F512H DEVICES ONLY

@ Bits

O~ )

S #I E'Ja =] %)

S Do % = ©

I® >E o <3

Ty & 3 = 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 1711 16/0 4

2> [}

£

6600| ANSELG |18l — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — ANSELG9 | ANSELG8 | ANSELG7 | ANSELG6 — — — — — — 01C0

s610l TRISG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — TRISGY | TRISG8 | TRISG7 | TRISG6 — — TRISG3 | TRISG2 — — XXXX

6620 PORTG 31:16 — — — — — — — - - — - — — = = — 0000
15:0 — — — — — — RG9 RG8 RG7 RG6 — — RG3® | RG2® — —  [xxxx

6630| LATG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — LATG9 LATG8 LATG7 LATG6 — — LATG3 | LATG2 — — XXXX
31:16 — — — — — — — — — — — — — — — — 0000

6640/ ODCG
15:0 — — — — — — ODCG9 | ODCG8 | ODCG7 | ODCG6 — — ODCG3 | ODCG2 — — XXXX

6650 cNPUG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — CNPUG9 | CNPUG8 | CNPUG7 | CNPUG6 — — CNPUG3 | CNPUG2 — — XXXX

6660 CNPDG 31:16 — = — — — — — _ _ _ - —_ — — — = 0000
15:0 — — — — — — CNPDG9 | CNPDG8 | CNPDG7 | CNPDG6 — — CNPDG3 | CNPDG2 — — XXXX

6670| CNCONG |10 — — — — — — — — — — — — — — — — |0000
15:0 ON — SIDL — — — — — — — — — — — — — 0000

o680l cNENG 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — CNIEGY | CNIEG8 | CNIEG7 | CNIEG6 — — CNIEG3 | CNIEG2 — — XXXX
31:16 — — — — — — — — — — — — — — — — 0000

6690 | CNSTATG 15:0 o o - - - - CN CN CN CN - - CN CN o - XXX

) STATGY9 | STATG8 | STATG7 | STATG6 STATG3 | STATG2
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  Allregisters in this table have corresponding CLR, SET and INV registers at its virtual address, plus an offset of 0x4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for

more information.
2:  This bit is only available on devices without a USB module.
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TABLE 12-17: PERIPHERAL PIN SELECT INPUT REGISTER MAP

9% R . . Bits .
E =) gz = | 3115 | 3014 | 2913 | 28/12 | 27/11 | 26/10 25/9 24/8 237 22/6 21/5 20/4 19/3 18/2 171 16/0 =
£
31:16 — — — — — — — — — — — = = = — — 0000
FA04 INTIR 15:0 — — — — — — — — — — — — INT1R<3:0> 0000
3116  — — — — — — — — — — — — — | — | = | — [oooo
FA08 INT2R 15:0 — — — — — — — — — — — = INT2R<3:0> 0000
3116 — — — — — — — — — — — — — | — | = | — [oooo
FAOC INT3R 15:0 — — — — — — — — — — — = INT3R<3:0> 0000
3116  — — — — — — — — — — — — — | — | = | — [oooo
FAT0 INT4R 15:0 — — — — — — — — — — — = INT4R<3:0> 0000
3116  — — — — — — — — — — — — — | — | = | — [oooo
FAT8 T2CKR 15:0 — — — — — — — — — — — = T2CKR<3:0> 0000
3116 — — — — — — — — — — — — — | — | = | — [oooo
FA1C TICKR 15:0 — — — — — — — — — — — = T3CKR<3:0> 0000
3116  — — — — — — — — — — — — — | — | = | — [oooo
FA20 TACKR 15:0 — — — — — — — — — — — = T4CKR<3:0> 0000
3116 |  — — — — — — — — — — — — — | — | — | — [oooo
FA24 TSCKR 15:0 — — — — — — — — — — — = T5CKR<3:0> 0000
3116 |  — — — — — — — — — — — — — | — | — | — [oooo
FA28 IC1R 15:0 — — — — — — — — — — — — IC1R<3:0> 0000
36|  — — — — — — — — — — — — — | — | — | — [oooo
FA2C IC2R 15:0 — — — — — — — — — — — = |IC2R<3:0> 0000
3116 |  — — — — — — — — — — — — — | — | — | — [oooo
FA30 IC3R 15:0 — — — — — — — — — — — = |IC3R<3:0> 0000
3116 |  — — — — — — — — — — — — — | — | — | — [oooo
FA34 IC4R 15:0 — — — — — — — — — — — = |IC4R<3:0> 0000
3116 |  — — — — — — — — — — — — — | — | — | — [oooo
FA38 ICsR 15:0 — — — — — — — — — — — = |IC5R<3:0> 0000
3116 |  — — — — — — — — — — — — — | — | — | — [oooo
FA48 | OCFAR 15:0 — — — — — — — — — — — — OCFAR<3:0> 0000
3116 |  — — — — — — — — — — — — — | — | — | — [oooo
FASO UTRXR 15:0 — — — — — — — — — — — — U1RXR<3:0> 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1:  This register is not available on 64-pin devices.
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PIC32MX330/350/370/430/450/470

15,0 WATCHDOG TIMER (WDT) The WDT, when enabled, operates from the internal

Low-Power Oscillator (LPRC) clock source and can be

Note:  This data sheet summarizes the features used to detect system software malfunctions by reset-

of the PIC32MX330/350/370/430/450/470 ting the device if the WDT is not cleared periodically in

family of devices. It is not intended to be a software. Various WDT time-out periods can be

comprehensive reference source. To selected using the WDT postscaler. The WDT can also
complement the information in this data be used to wake the device from Sleep or Idle mode.

sheet, refer to Section 9. “Watchdog,

X The following are some of the key features of the WDT
Deadman, and Power-up Timers”

module:

(DS60001114), which is available from the

Documentation > Reference Manual » Configuration or software controlled
section of the Microchip PIC32 web site * User-configurable time-out period
(www.microchip.com/pic32). » Can wake the device from Sleep or Idle

FIGURE 15-1: WATCHDOG AND POWER-UP TIMER BLOCK DIAGRAM

PWRT Enable LPRC

WDT Enable ——1 » Control

PWRT Enable
LPRC 1:64 OUtpUt PWRT
Oscillator
P 1
Clock

< D—> 25-bit Counter

L

WDTCLR =1

WDT Enable :1 ) » \ \ A 4 25
Wake

O0—m» Device Reset
— WDT Counter Reset
WDT Enable 1—® NMI (Wake-up)

Reset Event

Power Save

FWDTPS<4:0> (DEVCFG1<20:16>)
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PIC32MX330/350/370/430/450/470

REGISTER 23-5:

ADI1CSSL: ADC INPUT SCAN SELECT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 — CSSL30 CSSL29 CSSL28 CSSL27 CSSL26 CSSL25 CSSL24
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
2316 CSSL23 CSSL21 CSSL21 CSSL20 CSSL19 CSSL18 CSSL17 CSSL16
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15:8 CSSL15 CSSL14 CSSL13 CSSsL12 CSSL11 CSSL10 CSSL9 CSSL8
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
7:0 CSSL7 CSSL6 CSSL5 CSSL4 CSSL3 CSSL2 CSSL1 CSSLo
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 CSSL<30:0>: ADC Input Pin Scan Selection bits(12)

1 = Select ANXx for input scan
0 = Skip ANXx for input scan

Note 1. CSSL = ANXx, where x = 0-27; CSSL30 selects Vss for scan; CSSL29 selects CTMU input for scan;
CSSL28 selects IVREF for scan.
2. On devices with less than 28 analog inputs, all CSSLx bits can be selected; however, inputs selected for

scan without a corresponding input on the device will convert to VREFL.

DS60001185F-page 242
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REGISTER 28-4: DEVCFG3: DEVICE CONFIGURATION WORD 3

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 |27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] RIP RIP RIP RIP u-0 u-0 u-0 u-0
31:24 FVBUSONIO | FUSBIDIO | IOL1WAY | PMDL1WAY — — — —
] u-0 u-0 u-0 u-0 u-0 RIP RIP RIP
23:16 — — — — — FSRSSEL<2:0>
. R/P R/P R/P RIP R/P RP | RP | RP
15:8 USERID<15:8>
_ R/P R | rRP | RIP | rP | RP | RP | RP
7:0 USERID<7:0>
Legend: r = Reserved bit P = Programmable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31 FVBUSONIO: USB VBUS_ON Selection bit
1 = VBUSON pin is controlled by the USB module
0 = VBUSON pin is controlled by the port function

bit 30 FUSBIDIO: USB USBID Selection bit
1 = USBID pin is controlled by the USB module
0 = USBID pin is controlled by the port function

bit 29 IOL1WAY: Peripheral Pin Select Configuration bit
1 = Allow only one reconfiguration
0 = Allow multiple reconfigurations

bit 28 PMDL1WAY: Peripheral Module Disable Configuration bit
1 = Allow only one reconfiguration
0 = Allow multiple reconfigurations

bit 27-19 Unimplemented: Read as ‘0’

bit 18-16 FSRSSEL<2:0>: Shadow Register Set Priority Select bit
These bits assign an interrupt priority to a shadow register.
111 = Shadow register set used with interrupt priority 7
110 = Shadow register set used with interrupt priority 6
101 = Shadow register set used with interrupt priority 5
100 = Shadow register set used with interrupt priority 4
011 = Shadow register set used with interrupt priority 3
010 = Shadow register set used with interrupt priority 2
001 = Shadow register set used with interrupt priority 1
000 = Shadow register set used with interrupt priority 0

bit 15-0 USERID<15:0>: This is a 16-bit value that is user-defined and is readable via ICSP™ and JTAG

© 2012-2016 Microchip Technology Inc. DS60001185F-page 269
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NOTES:
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PIC32MX330/350/370/430/450/470

31.1 DC Characteristics
TABLE 31-1: OPERATING MIPS VS. VOLTAGE

. VDD Range Temp. Range Max. Frequency
Characteristic . | in°C
(in Volts) (in °C) PIC32MX330/350/370/430/450/470
DC5 2.3-3.6v -40°C to +85°C 100 MHz
DC5b 2.3-3.6vH -40°C to +105°C 80 MHz
DC5c 2.3-3.6vH 0°C to +70°C 120 MHz

Note 1: Overall functional device operation at VBORMIN < VDD < VDDMIN is tested, but not characterized. All device
Analog modules, such as ADC, etc., will function, but with degraded performance below VDDMIN. Refer to
parameter BO10 in Table 31-10 for VBORMIN values.

TABLE 31-2: THERMAL OPERATING CONDITIONS

Rating Symbol | Min. | Typical | Max. Unit

Commercial Temperature Devices

Operating Junction Temperature Range TJ 0 — +115 °C

Operating Ambient Temperature Range TA 0 — +70 °C
Industrial Temperature Devices

Operating Junction Temperature Range TJ -40 — +125 °C

Operating Ambient Temperature Range TA -40 — +85 °C
V-temp Temperature Devices

Operating Junction Temperature Range TJ -40 — +140 °C

Operating Ambient Temperature Range TA -40 — +105 °C

Power Dissipation:
Internal Chip Power Dissipation:
PINT = VDD x (IDD — S IOH) Pp PINT + PI/O W
1/O Pin Power Dissipation:
I/0 =S (({VDD — VoH} x IoH) + S (VoL x IoL))

Maximum Allowed Power Dissipation PbmAX (TJ —TA)/BJA w

TABLE 31-3: THERMAL PACKAGING CHARACTERISTICS

Characteristics Symbol | Typical | Max. Unit Notes
Package Thermal Resistance, 64-pin QFN (9x9x0.9 mm) 6JA 28 — °C/W 1
Package Thermal Resistance, 64-pin TQFP (10x10x1 mm) 6JA 47 — °C/W 1
Package Thermal Resistance, 100-pin TQFP (12x12x1 mm) 0JA 43 — °C/W 1
Package Thermal Resistance, 100-pin TQFP (14x14x1 mm) 6JA 43 — °C/W 1
Package Thermal Resistance, 124-pin VTLA 6JA 21 — °C/W 1

Note 1. Junction to ambient thermal resistance, Theta-JA (6JA) numbers are achieved by package simulations.
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TABLE 31-7: DC CHARACTERISTICS: POWER-DOWN CURRENT (IpD) (CONTINUED)
Standard Operating Conditions: 2.3V to 3.6V (unless otherwise stated)
Operating temperature 0°C < TA < +70°C for Commercial
DC CHARACTERISTICS P ° P -40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp
Param. No. | Typ.(z) ‘ Max. | Units Conditions
PIC32MX370 Devices Only
Power-Down Current (IPD) (Note 1)
DC40k 55 95 pA -40°C
gg:gln 28811 49550 ﬁﬁ ::208 Base Power-Down Current
DC40m 559 895 MA +105°C
PIC32MX470 Devices Only
Power-Down Current (IPD) (Note 1)
DC40k 33 78 pA -40°C
DC400 33 78 WA 0°c®
nggL ;:1 475% ﬁﬁ +;(2)§CC(:5) Base Power-Down Current
DC40n 281 450 pA +85°C
DC40m 559 895 MA +105°C
PIC32MX330/350/370/430/450/470 Devices
Module Differential Current
DC41e 6.7 20 pA 3V Watchdog Timer Current: AlIwDT (Note 3)
DC42e 29.1 50 pA 3V RTCC + Timer1 w/32 kHz Crystal: AIRTCC (Note 3)
DC43d 1000 | 1200 pA 3V ADC: AlADC (Notes 3,4)
Note 1: The test conditions for IPD measurements are as follows:
» Oscillator mode is EC (for 8 MHz and below) and EC+PLL (for above 8 MHz) with OSC1 driven by
external square wave from rail-to-rail, (OSC1 input clock input over/undershoot < 100 mV required)
» OSC2/CLKO is configured as an I/O input pin
* USB PLL oscillator is disabled if the USB module is implemented, PBCLK divisor = 1:8
* CPU is in Sleep mode, program Flash memory Wait states = 7, Program Cache and Prefetch are
disabled and SRAM data memory Wait states = 1
* No peripheral modules are operating, (ON bit = 0), but the associated PMD bit is set
» WDT, Clock Switching, Fail-Safe Clock Monitor, and Secondary Oscillator are disabled
» All'I/O pins are configured as inputs and pulled to Vss
« MCLR = VDD
» RTCC and JTAG are disabled
» Voltage regulator is off during Sleep mode (VREGS bit in the RCON register = 0)
2. Datain 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.
5: 120 MHz commercial devices only (0°C to +70°C).
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FIGURE 31-8: OUTPUT COMPARE MODULE (OCx) TIMING CHARACTERISTICS

OCx 7|Z : I %

(Output Compare oot Co

or PWM mode) OC11 —»' +1e— OC10 —»: |-

Note: Refer to Figure 31-1 for load conditions.

TABLE 31-27: OUTPUT COMPARE MODULE TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V

(unless otherwise stated)

AC CHARACTERISTICS Operating temperature  0°C < TA <+70°C for Commercial
-40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp

P?\:gm' Symbol Characteristics® Min. Typical(z) Max. Units Conditions
OC10 |TccF OCx Output Fall Time — — — ns |See parameter DO32
ocn1" TccR OCx Output Rise Time — — — ns |See parameter DO31

Note 1. These parameters are characterized, but not tested in manufacturing.

2: Datain “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.

FIGURE 31-9: OCx/PWM MODULE TIMING CHARACTERISTICS

.- 0C20 *—

OCFA/OCFB ‘\ : /

< 0C15 —»

OCx ! >< OCx is tri-stated

Note: Refer to Figure 31-1 for load conditions.

TABLE 31-28: SIMPLE OCx/PWM MODE TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V

(unless otherwise stated)

AC CHARACTERISTICS Operating temperature  0°C < TA < +70°C for Commercial
-40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp

Pilr:m Symbol Characteristics® Min | Typical® | Max Units Conditions
0OC15 TFD Fault Input to PWM 1/O Change — — 50 ns —
0C20 TFLT Fault Input Pulse Width 50 — — ns —

Note 1: These parameters are characterized, but not tested in manufacturing.

2: Datain “Typical” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.
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TABLE 31-33:

12Cx BUS DATA TIMING REQUIREMENTS (MASTER MODE) (CONTINUED)

AC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V

(unless otherwise stated)

Operating temperature  0°C < TA < +70°C for Commercial
-40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp

Pa’l\:gm. Symbol Characteristics Min.® Max. Units Conditions
IM34 THD:STO |Stop Condition |100 kHz mode | TPB * (BRG + 2) — ns —
Hold Time 400 kHz mode | TpB * (BRG + 2) — ns
1 MHz mode TrPB * (BRG + 2) — ns
(Note 2)
IM40 TaA:sCcL |Output Valid 100 kHz mode — 3500 ns —
from Clock 400 kHz mode — 1000 ns —
1 MHz mode — 350 ns —
(Note 2)
IM45 | TBF:SDA |Bus Free Time |100 kHz mode 4.7 — pus | The amount of time the
400 kHz mode 1.3 — us  |bus mustbe free
1 MHz mode 0.5 — us t)efore anew
(Note 2) ransmission can start
IM50 CB Bus Capacitive Loading — 400 pF —
IM51 TPGD Pulse Gobbler Delay 52 312 ns See Note 3
Note 1: BRG is the value of the I°C Baud Rate Generator.
2:  Maximum pin capacitance = 10 pF for all I2Cx pins (for 1 MHz mode only).
3: The typical value for this parameter is 104 ns.
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100-Lead Plastic Thin Quad Flatpack (PT)-12x12x1mm Body, 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

C1

| o
-4

SILK SCREEN —

1

I

o
4. .

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits]  MIN | NOM | MAX
Contact Pitch E 0.40 BSC
Contact Pad Spacing C1 13.40
Contact Pad Spacing C2 13.40
Contact Pad Width (X100) X1 0.20
Contact Pad Length (X100) 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. C04-2100B
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