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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, DMA, POR, PWM, WDT
53

64KB (64K x 8)

FLASH

16K x 8

2.3V ~ 3.6V

A/D 28x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

64-TQFP

64-TQFP (10x10)
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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

1.0 DEVICE OVERVIEW This document contains device-specific information for
PIC32MX330/350/370/430/450/470 devices.

Note:  This data sheet summarizes the features Figure 1-1 illustrates a general block diagram of the
of the PIC32MX330(350/3_70/430/450/470 core and peripheral modules in the PIC32MX330/350/
family of devllces. It is not intended to be a 370/430/450/470 family of devices.
comprehensive reference source. To ] . ) )
complement the information in this data Table 1-1 lists the functions of the various pins shown
sheet, refer to the documents listed in the in the pinout diagrams.

Documentation > Reference Manual
section of the Microchip PIC32 web site
(www.microchip.com/pic32).
FIGURE 1-1: PIC32MX330/350/370/430/450/470 BLOCK DIAGRAM
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Note: Not all features are available on all devices. Refer to TABLE 1: “PIC32MX330/350/370/430/450/470 Controller
Family Features” for the list of features by device.

© 2012-2016 Microchip Technology Inc.
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PIC32MX330/350/370/430/450/470

REGISTER 10-5:

DCRCDATA: DMA CRC DATA 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
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 DCRCDATA<31:24>
RIW-0 | RWo RWo | Rwo | RW0 R/W-0 RW-0 | RW0
23:16 DCRCDATA<23:16>
RIW-0 | RWo RWo | Rwo | RW0 R/W-0 RW-0 | RW0
15:8 DCRCDATA<15:8>
_ RW-0 | RW0 RWO | RwWo0 [ Rwo R/W-0 RW-0 | RMW0
70 DCRCDATA<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 DCRCDATA<31:0>: CRC Data Register bits

Writing to this register will seed the CRC generator. Reading from this register will return the current value of
the CRC. Bits greater than PLEN will return ‘0’ on any read.

When CRCTYP (DCRCCON<15>) = 1 (CRC module is in IP Header mode):

Only the lower 16 bits contain IP header checksum information. The upper 16 bits are always ‘0’. Data written
to this register is converted and read back in 1’'s complement form (i.e., current IP header checksum value).

When CRCTYP (DCRCCON<15>) = 0 (CRC module is in LFSR mode):

Bits greater than PLEN will return ‘0’ on any read.

REGISTER 10-6:

DCRCXOR: DMA CRCXOR ENABLE 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
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 DCRCXOR<31:24>
RW0 | RW- RWo | Rwo [ RWo R/W-0 RWO [ RW-
23:16 DCRCXOR<23:16>
. RW0 | RW- RWo | Rwo [ RWo R/W-0 RWO [ RW-
158 DCRCXOR<15:8>
_ RWO | RwWo RWo | Rwo | Rwo RW-0 RW-0 |  RW-0
7.0 DCRCXOR<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 DCRCXOR<31:0>: CRC XOR Register bits

When CRCTYP (DCRCCON<15>) = 1 (CRC module is in IP Header mode):
This register is unused.

When CRCTYP (DCRCCON<15>) = 0 (CRC module is in LFSR mode):

1 = Enable the XOR input to the Shift register

0 = Disable the XOR input to the Shift register; data is shifted in directly from the previous stage in
the register

DS60001185F-page 102 © 2012-2016 Microchip Technology Inc.



PIC32MX330/350/370/430/450/470

Transceiver — )

FIGURE 11-1: PIC32MX430/450/470 USB INTERFACE DIAGRAM
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Note 1: PB clock is only available on this pin for select EC modes.
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.

Noakhowh
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PIC32MX330/350/370/430/450/470

REGISTER 11-21: U1EPO0-U1EP15: USB ENDPOINT CONTROL 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
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' LSPD RETRYDIS — EPCONDIS | EPRXEN EPTXEN EPSTALL EPHSHK
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 31-8 Unimplemented: Read as ‘0’

bit 7 LSPD: Low-Speed Direct Connection Enable bit (Host mode and U1EPO only)
1 = Direct connection to a low-speed device is enabled
0 = Direct connection to a low-speed device is disabled; hub required with PRE_PID
bit 6 RETRYDIS: Retry Disable bit (Host mode and U1EPO only)
1 = Retry NAKed transactions is disabled
0 = Retry NAKed transactions is enabled; retry done in hardware
bit 5 Unimplemented: Read as ‘0’
bit 4 EPCONDIS: Bidirectional Endpoint Control bit
If EPTXEN =1 and EPRXEN = 1:

1 = Disable Endpoint n from Control transfers; only TX and RX transfers allowed
0 = Enable Endpoint n for Control (SETUP) transfers; TX and RX transfers also allowed

Otherwise, this bit is ignored.
bit 3 EPRXEN: Endpoint Receive Enable bit
1 = Endpoint n receive is enabled
0 = Endpoint n receive is disabled
bit 2 EPTXEN: Endpoint Transmit Enable bit
1 = Endpoint n transmit is enabled
0 = Endpoint n transmit is disabled
bit 1 EPSTALL: Endpoint Stall Status bit
1 = Endpoint n was stalled
0 = Endpoint n was not stalled
bit 0 EPHSHK: Endpoint Handshake Enable bit

1 = Endpoint Handshake is enabled
0 = Endpoint Handshake is disabled (typically used for isochronous endpoints)

DS60001185F-page 136 © 2012-2016 Microchip Technology Inc.
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TABLE 12-5:

PORTC REGISTER MAP FOR PIC32MX330F064L, PIC32MX350F128L, PIC32MX350F256L, PIC32MX370F512L,
PIC32MX430F064L, PIC32MX450F128L, PIC32MX450F256L, AND PIC32MX470F512L DEVICES ONLY

@ Bits
O~ ©
S #I EE o %)
T ) S —o
IR oE 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 o4
2> [
<
31:16 — — — — — — — — — — — — — — — — |0000
6210| TRISC
15:0 | TRISC15 TRISC14 TRISC13 TRISC12 — — — — — — — TRISC4 TRISC3 TRISC2 TRISC1 — | XXXX
6220 PORTC 31:16 — — — — — — — — — — — — — — — — |0000
15:0 RC15 RC14 RC13 RC12 — — — — — — — RC4 RC3 RC2 RC1 — | XXXX
6230| LATC 31:16 — — — — — — — — — — — — — — — — |0000
15:0 LATC15 LATC14 LATC13 LATC12 — — — — — — — LATC4 LATC3 LATC2 LATC1 — | XXXX
6240 obce 31:16 — — — — — — — — — — — — — — — — |0000
15:.0 | ODCC15 ODCC14 oDCC13 OoDCC12 — — — — — — — oDCc4 oDCC3 oDcCcC2 obcc1 — | XXXX
6250| cNPUC 31:16 — — — — — — — — — — — — — — — — |0000
15:0 | CNPUC15 | CNPUC14 | CNPUC13 | CNPUC12 — — — — — — — CNPUC4 | CNPUC3 | CNPUC2 | CNPUC1 — | XXXX
6260 oNPDC 31:16 — — — — — — — — — — — — — — — — |0000
15:0 | CNPDC15 | CNPDC14 | CNPDC13 | CNPDC12 — — — — — — — CNPDC4 | CNPDC3 | CNPDC2 | CNPDCH1 — | XXXX
31:16 — — — — — — — — — — — — — — — — |0000
6270 CNCONC
15:0 ON — SIDL — — — — — — — — — — — — — |0000
6280 CNENG 31:16 — — — — — — — — — — — — — — — |0000
15:0 | CNIEC15 CNIEC14 CNIEC13 CNIEC12 — — — — — — — CNIEC4 | CNIEC3 CNIEC2 CNIEC1 — | XXXX
31:16 — — — — — — — — — — — — — — — — |0000
6290 | CNSTATC
15:0 | CNSTATC15 | CNSTATC14 | CNSTATC13 | CNSTATC12| — — — — — — — |CNSTATC4|CNSTATC3|CNSTATC2|CNSTATC1| — |XXXX
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.
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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 12-18: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP (CONTINUED)

» Bits
1"3 e - g 1)
S| 28 | 8 :
‘__lf t-'; §Z 5 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 ;
.‘>:
3116 — = = = — — — — — = = = = - - — | 0000
FC14 | RPESR 150 — — — — — — — — — — — — RPE5<3:0> 0000
FC20 | RPESR(M 31:16 — — — — — - — — — — — — = — [ = — 0000
B0 — _ — = = = _ — — = — — RPE8<3:0> 0000
Fc24 | RPEGR® 31:16 — — — — — — — — — — = — — - [ = — 0000
B0 — _ — = = = _ — — = — — RPE9<3:0> 0000
3116 — = = — — — — — = = = = - - — — 0000
FC40 | RPFOR 150 — — — — — — — — — — — — RPF0<3:0> 0000
3116 — = = — — — — — = = = = — R — | 0000
FC44 | RPF1R 150 — — — — — — — _ _ _ — — RPF1<3:0> 0000
Fc4s | RPF2R® 31:16 — — — — — — — — — — = — — - [ = — 0000
B0 — _ — = = = _ — — = — — RPF2<3:0> 0000
Fcac | RPF3R® 31:16 — — - — — — — — — — — — — - [ = — 0000
150 — — — — — — — — — — — — RPF3<3:0> 0000
3116 — = = — — — — — = = = = — R — 0000
FC50 | RPF4R 150 — — — — — — _ _ _ _ — — RPF4<3:0> 0000
3116 — — — — — — — — — — — - - - | = — | 0000
FC54 | RPFSR 150 — — — — — — — — = = = = RPF5<3:0> 0000
Fcss | RPFGR® 31:16 — — - — — — — — — — — — — - [ = — 0000
15:0 — — — _ — _ _ — _ — — = RPF6<3:0> 0000
FC60 | RPFSR® 31:16 — — - — — — — — — — = — — = [ = = 0000
B0 — _ — = = = _ — — = — — RPF8<3:0> 0000
FC70 | RPF12R®W 31:16 — — — — — — — — — — — — — — | — — 0009
B0 — — — - - - — — = = — — RPF12<3:0 0000
FC74 | RPF13R®W 31:16 — — — = = — — — — — — — — — | — — 0009
15:0 — — — _ — _ _ — _ — — = RPF13<3:0> 0000
FC80 | RPGOR® 31:16 — — - — — — — — — — = — — e = 0000
15:0 _ _ — — — — — — — — — — RPG0<3:0> 0000
rcs4 | RPGIR® 31:16 — — - — — — — — — — — — — - | - — 0000
15:0 _ _ — — — — — — — — — — RPG1<3:0> 0000
36| — — — — — — — — — — — — = - [ = — 0000
FC98 | RPG6R 150 — — — — — — — — — — _ — RPG6<3:0> 0000
3116 | — = = = — — — — = = = = — = [ = — 0000
FCOC | RPG7R 150 — — — — — — — — — — = = RPG7<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.
2:  This register is only available on devices without a USB module.
3:  This register is not available on 64-pin devices with a USB module.
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PIC32MX330/350/370/430/450/470

REGISTER 18-1: SPIXCON: SPI CONTROL REGISTER (CONTINUED)
bit 17 SPIFE: Frame Sync Pulse Edge Select bit (Framed SPI mode only)
1 = Frame synchronization pulse coincides with the first bit clock
0 = Frame synchronization pulse precedes the first bit clock
bit 16  ENHBUF: Enhanced Buffer Enable bit®®
1 = Enhanced Buffer mode is enabled
0 = Enhanced Buffer mode is disabled
bit15  ON: SPI Peripheral On bit(D)
1 = SPI Peripheral is enabled
0 = SPI Peripheral is disabled
bit 14 Unimplemented: Read as ‘0’
bit 13 SIDL: Stop in Idle Mode bit
1 = Discontinue operation when CPU enters in Idle mode
0 = Continue operation in Idle mode
bit 12 DISSDO: Disable SDOx pin bit
1 = SDOx pin is not used by the module. Pin is controlled by associated PORT register
0 = SDOx pin is controlled by the module
bit 11-10 MODE<32,16>: 32/16-Bit Communication Select bits
When AUDEN =1:

MODE32 MODE16 Communication

1 1 24-bit Data, 32-bit FIFO, 32-bit Channel/64-bit Frame
1 0 32-bit Data, 32-bit FIFO, 32-bit Channel/64-bit Frame
0 1 16-bit Data, 16-bit FIFO, 32-bit Channel/64-bit Frame
0 0 16-bit Data, 16-bit FIFO, 16-bit Channel/32-bit Frame

When AUDEN =0:
MODE32 MODE16 Communication

1 X 32-bit
0 1 16-bit
0 0 8-bit

bit 9 SMP: SPI Data Input Sample Phase bit
Master mode (MSTEN = 1):
1 = Input data sampled at end of data output time
0 = Input data sampled at middle of data output time
Slave mode (MSTEN = 0):
SMP value is ignored when SPI is used in Slave mode. The module always uses SMP = 0.
bit 8 CKE: SPI Clock Edge Select bit®
1 = Serial output data changes on transition from active clock state to Idle clock state (see CKP bit)
0 = Serial output data changes on transition from Idle clock state to active clock state (see CKP bit)
bit 7 SSEN: Slave Select Enable (Slave mode) bit
1 = SSx pin used for Slave mode
0 = SSx pin not used for Slave mode, pin controlled by port function.
bit 6 CKP: Clock Polarity Select bit(*)
1 = Idle state for clock is a high level; active state is a low level
0 = Idle state for clock is a low level; active state is a high level
bit 5 MSTEN: Master Mode Enable bit
1 = Master mode
0 = Slave mode

Note 1. When using the 1:1 PBCLK divisor, the user software should not read or write the peripheral’'s SFRs in the
SYSCLK cycle immediately following the instruction that clears the module’s ON bit.
2. This bit can only be written when the ON bit = 0.
3. This bit is not used in the Framed SPI mode. The user should program this bit to ‘0’ for the Framed SPI
mode (FRMEN = 1).

4: When AUDEN = 1, the SPI module functions as if the CKP bit is equal to ‘1’, regardless of the actual value
of CKP.
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REGISTER 19-2:

I2CXSTAT: I1°C 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 R-0, HSC R-0, HSC u-0 U-0 u-0 R/C-0, HS R-0, HSC R-0, HSC
' ACKSTAT TRSTAT — — — BCL GCSTAT ADD10
20 R/C-0, HS R/C-0, HS R-0, HSC R/C-0, HSC R/C-0, HSC R-0, HSC R-0, HSC R-0, HSC
' IWCOL [2COV D A P S R W RBF TBF
Legend: HS = Set in hardware HSC = Hardware set/cleared
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared C = Clearable bit

bit 31-16
bit 15

Unimplemented: Read as ‘0’
ACKSTAT: Acknowledge Status bit
(when operating as 12C master, applicable to master transmit operation)

1 = Acknowledge was not received from slave
0 = Acknowledge was received from slave
Hardware set or clear at end of slave Acknowledge.

bit 14 TRSTAT: Transmit Status bit (when operating as 12C master, applicable to master transmit operation)

1 = Master transmit is in progress (8 bits + ACK)
0 = Master transmit is not in progress
Hardware set at beginning of master transmission. Hardware clear at end of slave Acknowledge.

bit 13-11
bit 10

Unimplemented: Read as ‘0’

BCL: Master Bus Collision Detect bit

1 = A bus collision has been detected during a master operation

0 = No collision

Hardware set at detection of bus collision. This condition can only be cleared by disabling (ON bit = 0) and
re-enabling (ON bit = 1) the module.

GCSTAT: General Call Status bit

1 = General call address was received

0 = General call address was not received

Hardware set when address matches general call address. Hardware clear at Stop detection.
ADD10: 10-bit Address Status bit

1 = 10-bit address was matched

0 = 10-bit address was not matched

Hardware set at match of 2nd byte of matched 10-bit address. Hardware clear at Stop detection.
IWCOL: Write Collision Detect bit

1 = An attempt to write the I2CxTRN register failed because the 12C module is busy

0 = No collision

Hardware set at occurrence of write to I2CxTRN while busy (cleared by software).

12COV: Receive Overflow Flag bit

1 = A byte was received while the I2CxRCV register is still holding the previous byte

0 = No overflow

Hardware set at attempt to transfer I2CxRSR to I2CxRCV (cleared by software).

bit 9

bit 8

bit 7

bit 6

D_A: Data/Address bit (when operating as 12c slave)

1 = Indicates that the last byte received was data

0 = Indicates that the last byte received was device address

Hardware clear at device address match. Hardware set by reception of slave byte.

bit 5
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TABLE 20-1: UART1 THROUGH UARTS5 REGISTER MAP (CONTINUED)
® Bits
o = e 2
S Lo ®
8| 25 | & :
Tg 'E.'E 2= = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 Z
.=>;
31:16 — — — — — — — — — — — — — — — 0000
6440 | U3BRG(Y
15:0 Baud Rate Generator Prescaler 0000
. = = = = = = = = = = = = = = —  |oo00
6600 | U4mMoDEM|31:16
15:0 ON — SIDL IREN RTSMD — UEN<1:0> WAKE | LPBACK | ABAUD | RXINV BRGH PDSEL<1:0> STSEL |0000
31:16 — — — — — — — ADDR<7:0> 0000
6610 | U4STA
15:0 UTXISEL<1:0> UTXINV | URXEN | UTXBRK | UTXEN | UTXBF URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA |FFFF
31:16]  — — — — — — — — | = — — — — — —  |oooo
6620 | U4TXREG
15:0 — — — — — — — Transmit Register 0000
3116 — — — — — — — — | = — — [ = — | = —  |oooo
6630 | U4RXREG
15:0 — — — — — — — Receive Register 0000
3116 — — — — — — — — | = — — [ = — | = —  |oooo
6640 | U4BRG(Y
15:0 Baud Rate Generator Prescaler 0000
. = = = = = = = = = = = = = = —  |oo00
6800 |UsMODE™ 3 1° |
- ON — SIDL IREN RTSMD — UEN<1:0> WAKE | LPBACK | ABAUD | RXINV BRGH PDSEL<1:0> STSEL |0000
31:16 — — — — — — — ADDR<7:0> 0000
6810 USSTAM
15:0 UTXISEL<1:0> UTXINV | URXEN | UTXBRK | UTXEN | UTXBF URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA |FFFF
31:16]  — — — — — — — — | = — — — — — —  |oooo
6820 | USTXREG
15:0 — — — — — — — Transmit Register 0000
3116 — — — — — — — — | = — — [ = — | = —  |oooo
6830 | USRXREG
15:0 — — — — — — — Receive Register 0000
3116 — — — — — — — — | = — — [ = — | = —  |oooo
6840 | USBRG(Y
15:0 Baud Rate Generator Prescaler 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 12.2 “CLR, SET, and INV Registers” for more informa-

tion.
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21.1

Control Registers

TABLE 21-1: PARALLEL MASTER PORT REGISTER MAP
A Bits
O~ — Q (%]
T ¥ S =) kol
28| 2¢ ] 3
o4
§ ';-'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 g
2> [} <
<
31:16 — — — — — — — — — — — — — — — — 0000
7000 | PMCON
15:0 ON — SIDL ADRMUX<1:0> PMPTTL | PTWREN | PTRDEN CSF<1:0> ALP CS2P CS1P — WRSP RDSP {0000
31116 — — = = | = — — = = [ = — = — — = —  |ooo0
7010 |PMMODE
15:0 | BUSY IRQM<1:0> INCM<1:0> MODE16 MODE<1:0> WAITB<1:0> WAITM<3:0> WAITE<1:0> 0000
31:16] — — — = | = — — — = | = — — — — — —  [ooo0
7020 | PMADDR
15:0 CS2 Cs1 ADDR<13:0> 0000
31:16 0000
7030 | PMDOUT DATAOUT<31:0>
15:0 0000
31:16 0000
7040 | PMDIN DATAIN<31:0>
15:0 0000
31:16 — — — — — — — — — — — — — — — — 0000
7050 | PMAEN
15:0 PTEN<15:0> 0000
7060 | PMSTAT [2116]  — — — — — — — — — — — — — — — — 10000
15:0 IBF IBOV — — IB3F IB2F IB1F IBOF OBE OBUF — — OB3E OB2E OB1E OBOE |BFBF
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 12.2 “CLR, SET, and INV Registers” for

more information.
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23.1 Control Registers

TABLE 23-1: ADC REGISTER MAP
0 Bits
(N ) %)
S ¥ o 2
T o'| Register s a
<2 Name @ &
Tg ‘&IF = 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 -
2> om <
<
31:16 — — — — — — — — — — — — — — — — 0000
9000 |[AD1CON1®)
15:0 ON — SIDL — — FORM<2:0> SSRC<2:0> CLRASAM — ASAM SAMP DONE |0000
) 31:16 — — — — — — — — — — — — — — — — 0000
9010 [AD1CON2
15:0 VCFG<2:0> OFFCAL — CSCNA — — BUFS — SMPI<3:0> BUFM ALTS [0000
w 31:16 — — — — — — — — — — — — — — — — 0000
9020 [AD1CON3
15:0 | ADRC — — SAMC<4:0> ADCS<7:0> 0000
1y |31:16| CHONB — — CHOSB<4:0> CHONA — — CHOSA<4:0> 0000
9040 | AD1CHS®W
15:0 = = = = = = = = = = = = = = = —  |oo00
9050 |AD1CSSL® 31:16 — CSSL30 | CSSL29 | CSSL28 | CSSL27 | CSSL26 | CSSL25 | CSSL24 | CSSL23 | CSSL22 | CSSL21 | CSSL20 | CSSL19 | CSSL18 | CSSL17 | CSSL16 {0000
15:0 | CSSL15 | CSSL14 | CSSL13 | CSSL12 | CSSL11 | CSSL10 | CSSL9 | CSSL8 CSSL7 CSSL6 CSSL5 | CSsL4 CSSL3 CSSL2 CSSL1 CSSLO |0000
31:16 0000
9070 | ADC1BUFO ADC Result Word 0 (ADC1BUF0<31:0>)
15:0 0000
31:16 0000
9080 | ADC1BUF1 ADC Result Word 1 (ADC1BUF1<31:0>)
15:0 0000
31:16 0000
9090 | ADC1BUF2 ADC Result Word 2 (ADC1BUF2<31:0>)
15:0 0000
31:16 0000
90A0| ADC1BUF3 ADC Result Word 3 (ADC1BUF3<31:0>)
15:0 0000
31:16 0000
90B0| ADC1BUF4 ADC Result Word 4 (ADC1BUF4<31:0>)
15:0 0000
31:16 0000
90C0| ADC1BUF5 ADC Result Word 5 (ADC1BUF5<31:0>)
15:0 0000
31:16 0000
90D0| ADC1BUF6 ADC Result Word 6 (ADC1BUF6<31:0>)
15:0 0000
31:16 0000
90EO0| ADC1BUF7 ADC Result Word 7 (ADC1BUF7<31:0>)
15:0 0000
31:16 0000
90F0|ADC1BUF8 ADC Result Word 8 (ADC1BUF8<31:0>)
15:0 0000
31:16 0000
9100 | ADC1BUF9 ADC Result Word 9 (ADC1BUF9<31:0>)
15:0 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for

details.
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REGISTER 26-1: CTMUCON: CTMU CONTROL REGISTER

Bit
Range

Bit Bit Bit Bit Bit Bit Bit Bit
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

31:24

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

EDG1MOD | EDG1POL EDG1SEL<3:0> EDG2STAT | EDG1STAT

23:16

R/W-0 R/W-0 RW-0 | RW-0 | RW-0 [ RMW-0 u-0 u-0

EDG2MOD | EDG2POL EDG2SEL<3:0> = =

15:8

R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

ON = CTMUSIDL | TGEN® | EDGEN |EDGSEQEN | IDISSEN®@ | CTTRIG

7:0

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

ITRIM<5:0> IRNG<1:0>

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

bit 30

bit 29-26

bit 25

Note 1:

EDG1MOD: Edge 1 Edge Sampling Select bit
1 = Input is edge-sensitive

0 = Input is level-sensitive

EDG1POL: Edge 1 Polarity Select bit

1 = Edge 1 programmed for a positive edge response
0 = Edge 1 programmed for a negative edge response
EDG1SEL<3:0>: Edge 1 Source Select bits

1111 = Reserved

1110 = C20UT pin is selected

1101 = C10UT pin is selected

1100 = IC3 Capture Event is selected
1011 = IC2 Capture Event is selected
1010 = IC1 Capture Event is selected
1001 = CTEDS pin is selected

1000 = CTED?Y pin is selected

0111 = CTEDG pin is selected

0110 = CTEDS pin is selected

0101 = CTED4 pin is selected

0100 = CTEDS pin is selected

0011 = CTED1 pin is selected

0010 = CTEDZ2 pin is selected

0001 = OC1 Compare Event is selected
0000 = Timer1 Event is selected
EDG2STAT: Edge 2 Status bit

Indicates the status of Edge 2 and can be written to control edge source

1 = Edge 2 has occurred
0 = Edge 2 has not occurred

When this bit is set for Pulse Delay Generation, the EDG2SEL<3:0> bits must be set to ‘1110’ to select
C20UT.

The ADC module Sample and Hold capacitor is not automatically discharged between sample/conversion
cycles. Software using the ADC as part of a capacitive measurement, must discharge the ADC capacitor
before conducting the measurement. The IDISSEN bit, when set to ‘1’, performs this function. The ADC
module must be sampling while the IDISSEN bit is active to connect the discharge sink to the capacitor
array.

Refer to the CTMU Current Source Specifications (Table 31-42) in Section 31.0 “Electrical
Characteristics” for current values.

This bit setting is not available for the CTMU temperature diode.
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REGISTER 28-3: DEVCFG2: DEVICE CONFIGURATION WORD 2

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
31:24 r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1

r-1 r-1 r-1 r-1 r-1 RIP RIP RIP
23:16 — — — — — FPLLODIV<2:0>
RIP 1 1 -1 1 RP | RP | RP
198 "UpLLEND — — — — UPLLIDIV<2:0>®
_ -1 RIP-1 RIP R/P-1 -1 RP | RP | RP
7:0 — FPLLMUL<2:0> — FPLLIDIV<2:0>
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 31-19 Reserved: Write ‘1’
bit 18-16 FPLLODIV<2:0>: Default PLL Output Divisor bits

111 = PLL output divided by 256
110 = PLL output divided by 64
101 = PLL output divided by 32
100 = PLL output divided by 16
011 = PLL output divided by 8
010 = PLL output divided by 4
001 = PLL output divided by 2
000 = PLL output divided by 1

bit15  UPLLEN: USB PLL Enable bit()

1 = Disable and bypass USB PLL
0 = Enable USB PLL

bit 14-11 Reserved: Write ‘1’
bit 10-8 UPLLIDIV<2:0>: USB PLL Input Divider bits®)

111 = 12x divider
110 = 10x divider
101 = 6x divider
100 = 5x divider
011 = 4x divider
010 = 3x divider
001 = 2x divider
000 = 1x divider

bit 7 Reserved: Write ‘1’
bit 6-4 FPLLMUL<2:0>: PLL Multiplier bits

111 = 24x multiplier
110 = 21x multiplier
101 = 20x multiplier
100 = 19x multiplier
011 = 18x multiplier
010 = 17x multiplier
001 = 16x multiplier
000 = 15x multiplier

bit 3 Reserved: Write ‘1’

Note 1: This bit is available on PIC32MX4XX devices only.
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REGISTER 28-3: DEVCFG2: DEVICE CONFIGURATION WORD 2 (CONTINUED)
bit 2-0 FPLLIDIV<2:0>: PLL Input Divider bits

111 = 12x divider
110 = 10x divider
101 = 6x divider
100 = 5x divider
011 = 4x divider
010 = 3x divider
001 = 2x divider
000 = 1x divider

Note 1. This bit is available on PIC32MX4XX devices only.
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NOTES:
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TABLE 31-9: DC CHARACTERISTICS: I/O PIN OUTPUT SPECIFICATIONS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
DC 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
Param. | Symbol Characteristic Min. Typ. | Max. | Units Conditions
Output Low Voltage
1/0 Pins:
4x Sink Driver Pins - All I/O — — 0.4 \% loL <9 mA, Vbbp = 3.3V
output pins not defined as 8x
DO10 |VoL Sink Driver pins
Output Low Voltage
VO Pins: — | — | 04| V | loL<15mA, VoD =33V
8x Sink Driver Pins - RC15, ’ - ’ ’
RD2, RD10, RF6, RG6
Output High Voltage
I/O Pins:
4x Source Driver Pins - All I/O 24 — — \% IoH >-10 mA, VDD = 3.3V
output pins not defined as 8x
D020 |VoH Source Driver pins
Output High Voltage
VO Pins: 24 | — | — | V | loH=-15mA, VDD =33V
8x Source Driver Pins - RC15, ’ - ’ ’
RD2, RD10, RF6, RG6
Output High Voltage 150 | — | — loH > -14 mA, VDD = 3.3V
1/0 Pins:
4x Source Driver Pins-All/0 | 200 | — | — | v | loH=-12mA, VbD =3.3V
output pins not defined as 8x 3.00 . _ IoH > -7 mA. VoD = 3.3V
DO20A |Vor1 Sink Driver pins : = ’ :
Output High Voltage 150 | — | — IoH > -22 mA, VDD = 3.3V
1/0 Pins:
8x Source Driver Pins - RC15, 2.00 — — \ IOH > -18 mA, VDD = 3.3V
RD2, RD10, RF6, RG6 3.0 | — | — IoH > -10 mA, VDD = 3.3V

Note 1: Parameters are characterized, but not tested.
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FIGURE 31-6: TIMERL1, 2, 3, 4, 5 EXTERNAL CLOCK TIMING CHARACTERISTICS
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Note: Refer to Figure 31-1 for load conditions.
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TABLE 31-24: TIMER1 EXTERNAL CLOCK 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

Pa;\rlgm. Symbol Characteristics@ Min. Typical | Max. | Units Conditions
TA10 |TTXH TxCK Synchronous, | [(12.5 ns or 1 TPB)/N] — — ns |Must also meet
High Time |with prescaler +25ns parameter TA15
Asynchronous, 10 — — ns —
with prescaler
TA11  [TTXL TxCK Synchronous, | [(12.5 ns or 1 TPB)/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 |VDD>2.7V
Input Period |with prescaler 2 TpPB)/N] + 30 ns
[(Greater of 25 ns or — — ns |VDD <27V
2 TpPB)/N] + 50 ns
Asynchronous, 20 — — ns |[VDD>2.7V
with prescaler (Note 3)
50 — — ns |VDD <27V
(Note 3)
0S60 (FT1 SOSC1/T1CK Oscillator 32 — 100 | kHz —
Input Frequency Range
(oscillator enabled by setting
TCS bit (T1CON<1>))
TA20 |TcKEXTMRL |Delay from External TxCK — 1 TPB —
Clock Edge to Timer
Increment

Note 1: Timer1is 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 31-35: ADC MODULE SPECIFICATIONS

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

P?\zzm' Symbol Characteristics Min. Typical Max. Units Conditions
Device Supply
ADO1 |AVDD Module VDD Supply Greater of — Lesser of \%
VDD -0.3 VbD + 0.3 —
or25 or 3.6
AD02 |AVss Module Vss Supply Vss — Vss +0.3 \% —
Reference Inputs
ADO5 |VREFH Reference Voltage High | AVss + 2.0 — AVDD V  [(Note 1)
ADO5a 2.5 — 3.6 V  |VREFH = AVDD (Note 3)
ADO6 |VREFL Reference Voltage Low AVss — VREFH—-2.0| V |[(Note 1)
ADO7 |VREF Absolute Reference 20 — AVDD V  |(Note 3)
Voltage (VREFH — VREFL)
ADO08 |IREF Current Drain — 250 400 pA |ADC operating
— 3 pA |ADC off
Analog Input
AD12 |VINH-VINL |Full-Scale Input Span VREFL — VREFH \% —
AD13 |VINL Absolute VINL Input AVss - 0.3 — AVDD/2 \Y —
Voltage
AD14 |VIN Absolute Input Voltage | AVss —0.3 — AVDD +0.3| V —
AD15 Leakage Current — +/-0.001| +/-0.610 pA  |[VINL = AVSsS = VREFL = 0V,
AVDD = VREFH = 3.3V
Source Impedance = 10 kQ
AD17 |RIN Recommended — — 5K Q |(Note 1)
Impedance of Analog
Voltage Source
ADC Accuracy — Measurements with External VREF+/VREF-
AD20c |Nr Resolution 10 data bits bits —
AD21c |INL Integral Nonlinearity > -1 — <A1 LSb |VINL = AVSsS = VREFL = 0V,
AVDD = VREFH = 3.3V
AD22c¢ |DNL Differential Nonlinearity > -1 — <1 LSb |VINL = AVss = VREFL = 0V,
AVDD = VREFH = 3.3V
(Note 2)
AD23c |GERR Gain Error > -1 — <1 LSb |VINL = AVsSsS = VREFL = 0V,
AVDD = VREFH = 3.3V
AD24n |EOFF Offset Error > -1 — <1 LSb |VINL = AVss =0V,
AVDD = 3.3V
AD25¢ — Monotonicity — — — — |Guaranteed
Note 1: These parameters are not characterized or tested in manufacturing.

With no missing codes.
These parameters are characterized, but not tested in manufacturing.
Characterized with a 1 kHz sine wave.

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.
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