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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

FIGURE 4-2: MEMORY MAP FOR DEVICES WITH 128 KB OF PROGRAM MEMORY + 16 KB RAM
Mem\glt;ul?/llap(l) Merﬁg)rlill(\:llillp(l)
OxFFFFFFFF OxFFFFFFFF
Reserved
0xBFC00C00
0XBFCOOBFF Device N
Configuration
0xBFCO0BFO Registers
0xBFCOOBEF
Boot Flash
0xBFC00000
OxBF900000 | Heserved
O0xBF8FFFFF
SFRs 8 Reserved
0xBF800000 UQJ >
0xBD020000 | eserved
0xBDO1FFFF
Program Flash®
0xBD000000
OxAO004000|  eserved
0xAO003FFF
RAM®)
0xA0000000 / 0x1FC00CO00
Reserved /- Device 0x1FCOO0BFF
0x9FC00C00 Configuration
0x9FCOOBFF Device RN Registers 0x1FCO0BFO
Configuration 0x1FCOOBEF
0x9FCOOBFO Registers Boot Flash
0x9FCOO0BEF 0x1FC00000
Boot Flash
Reserved
0x9FC00000 0x1F900000
0x1F8FFFFF
Reserved o SFRs
0x9D020000 % >— — 0x1F800000
0x9DO01FFFF N4
Program Flash® Reserved
0x9D000000 0x1D020000
0x1DO1FFFF
Reserved
0x80004000 Program Flash®
0x80003FFF 0x1D000000
RAM®)
080000000 J Reseved | 1x00004000
0x00003FFF
Reserved RAM@)
0x00000000 \ 0x00000000
Note 1: Memory areas are not shown to scale.

2: The size of this memory region is programmable (see Section 3. “Memory Organization”
(DS60001115) in the “PIC32 Family Reference Manual”) and can be changed by initializa-
tion code provided by end-user development tools (refer to the specific development tool
documentation for information).

© 2014-2016 Microchip Technology Inc.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 6-2: NVMKEY: PROGRAMMING UNLOCK 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
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0
31:24
NVMKEY<31:24>
wo | wo W-0 wo | wo ] W-0 W-0 W-0
23:16
NVMKEY<23:16>
158 wo | weo W-0 wo | wo | W-0 W-0 W-0
’ NVMKEY<15:8>
-0 wo | wo W-0 wo | wo | W-0 W-0 W-0
' NVMKEY<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown

bit 31-0 NVMKEY<31:0>: Unlock Register bits
These bits are write-only, and read as ‘0’ on any read.

Note:  This register is used as part of the unlock sequence to prevent inadvertent writes to the PFM. I
REGISTER 6-3: NVMADDR: FLASH ADDRESS 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
31:24 NVMADDR<31:24>
RW0 [ RW-0 RIW-0 Rwo [ Rwo [ Rwo R/W-0 RIW-0
23:16 NVMADDR<23:16>
RW-O | RW-0 RW-0 RW0 | Rwo | RWo RW-0 RW-0
19:8 NVMADDR<15:8>
_ RW0 [ RW-0 RIW-0 Rwo [ Rwo [ RwWo R/W-0 RIW-0
7:0 NVMADDR<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 = Bitis unknown

bit 31-0 NVMADDR<31:0>: Flash Address bits
Bulk/Chip/PFM Erase: Address is ignored
Page Erase: Address identifies the page to erase
Row Program: Address identifies the row to program
Word Program: Address identifies the word to program

DS60001290D-page 66
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 8-1: OSCCON: OSCILLATOR 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 R/W-y RIW-y RW-y R/W-0 RIW-0 RIW-1
31:24 — — PLLODIV<2:0> FRCDIV<2:0>
. U-0 R-0 R-1 RW-y | RWy R/W-y | rwy | Rwy
23:16 — SOSCRDY | PBDIVRDY PBDIV<1:0> PLLMULT<2:0>
. U-0 R-0 R0 R-0 U-0 Rwy | Rwy | Rwy
15:8 — COSC<2:0> — NOSC<2:0>
] R/W-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-y R/W-0
70 "CLKLOCK | ULOCK®™ | SLOCK SLPEN CF UFRCEN® | SOSCEN | OSWEN
Legend: y = Value set from Configuration bits on POR
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown

bit 31-30 Unimplemented: Read as ‘0’
bit 29-27 PLLODIV<2:0>: Output Divider for PLL

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

bit 26-24 FRCDIV<2:0>: Internal Fast RC (FRC) Oscillator Clock Divider bits

111 = FRC divided by 256

110 = FRC divided by 64

101 = FRC divided by 32

100 = FRC divided by 16

011 = FRC divided by 8

010 = FRC divided by 4

001 = FRC divided by 2 (default setting)
000 = FRC divided by 1

bit 23 Unimplemented: Read as ‘0’
bit 22 SOSCRDY: Secondary Oscillator (Sosc) Ready Indicator bit
1 = Indicates that the Secondary Oscillator is running and is stable
0 = Secondary Oscillator is still warming up or is turned off
bit 21 PBDIVRDY: Peripheral Bus Clock (PBCLK) Divisor Ready bit
1 = PBDIV<1:0> bits can be written
0 = PBDIV<1:0> bits cannot be written
bit 20-19 PBDIV<1:0>: Peripheral Bus Clock (PBCLK) Divisor bits
11 = PBCLK is SYSCLK divided by 8 (default)
10 = PBCLK is SYSCLK divided by 4
01 = PBCLK is SYSCLK divided by 2
00 = PBCLK is SYSCLK divided by 1

Note 1. This bit is available on PIC32MX2XX/5XX devices only.

Note:  Writes to this register require an unlock sequence. Refer to Section 6. “Oscillator” (DS60001112) in the
“P1C32 Family Reference Manual” for details.

© 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page 77
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TABLE 9-3: DMA CHANNEL 0 THROUGH CHANNEL 3 REGISTER MAP
@ Bits
®~ . ] (%)
k=] #I o o k)
S » 2 S 0
Tg é & g = 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 -
2> oM <
£
3060 | DCHOCON |26 — — — — — — — — — — — — — — — — [0000
15:0 | CHBUSY — — — — — — CHCHNS | CHEN CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
3070 [IDCHOECON
15:.0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFF8
3080 | DCHOINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE 0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF |0000
31:16 0000
3090 | DCHOSSA CHSSA<31:0>
15:0 0000
31:16 0000
30A0 | DCHODSA CHDSA<31:0>
15:0 0000
31:16 — — — — | — — — — | = = — — | — — — | —  Joooo
30B0 | DCHOSSIZ
15:.0 CHSSIZ<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
30C0| DCHODSIZ | | | |
15:0 CHDSIZ<15:0> 0000
31:16] — — — = | = — — = | = — — = | = — — | — Joooo
30D0|DCHOSPTR
15:0 CHSPTR<15:0> 0000
31:16] — — — = [ = = — = | = = = = [ = — — | — Joooo
30E0 [DCHODPTR
15:0 CHDPTR<15:0> 0000
31:16 — — — — | — — — — | = = — — | — — — | —  Joooo
30F0 | DCHOCSIZ
15:.0 CHCSIZ<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
3100 |DCHOCPTR | | | |
15:0 CHCPTR<15:0> 0000
31:16] — — — — — — — — — — — = | = — — | — Joooo
3110 | DCHODAT
15:0 — — — — — — — — CHPDAT<7:0> 0000
31:16] — — — — = = — — — = = = — — — | — Joooo
3120 | DCH1CON
15:0 | CHBUSY — — — — — — CHCHNS | CHEN CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
3130 [IDCH1ECON
15:.0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFF8
3140| DCHAINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE 0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF |0000
31:16 0000
3150 | DCH1SSA CHSSA<31:0>
15:0 0000
31:16 0000
3160 | DCH1DSA CHDSA<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 11.2 “CLR, SET, and INV Registers” for

more information.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 9-9: DCHXINT: DMA CHANNEL ‘x’ INTERRUPT 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 — — — — — — — —
2316 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' CHSDIE CHSHIE CHDDIE CHDHIE CHBCIE CHCCIE CHTAIE CHERIE
U-0 u-0 u-0 u-0 u-0 u-0 U-0 u-0
15:8 — — — — — — — —
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
’ CHSDIF CHSHIF CHDDIF CHDHIF CHBCIF CHCCIF CHTAIF CHERIF

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 31-24 Unimplemented: Read as ‘0’
bit 23 CHSDIE: Channel Source Done Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 22 CHSHIE: Channel Source Half Empty Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 21 CHDDIE: Channel Destination Done Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 20 CHDHIE: Channel Destination Half Full Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 19 CHBCIE: Channel Block Transfer Complete Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 18 CHCCIE: Channel Cell Transfer Complete Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 17 CHTAIE: Channel Transfer Abort Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 16 CHERIE: Channel Address Error Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 15-8 Unimplemented: Read as ‘0’
bit 7 CHSDIF: Channel Source Done Interrupt Flag bit
1 = Channel Source Pointer has reached end of source (CHSPTR = CHSSIZ)
0 = No interrupt is pending
bit 6 CHSHIF: Channel Source Half Empty Interrupt Flag bit
1 = Channel Source Pointer has reached midpoint of source (CHSPTR = CHSSIZ/2)
0 = No interrupt is pending
bit 5 CHDDIF: Channel Destination Done Interrupt Flag bit

1 = Channel Destination Pointer has reached end of destination (CHDPTR = CHDSIZ)
0 = No interrupt is pending

© 2014-2016 Microchip Technology Inc. Preliminary DS60001290D-page 97



PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 9-14:

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.

REGISTER 9-15:

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

© 2014-2016 Microchip Technology Inc.

Preliminary

DS60001290D-page 101




PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 10-3: U1OTGSTAT: USB OTG 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 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
R-0 u-0 R-0 u-0 R-0 R-0 u-0 R-0
7.0 ID — LSTATE — SESVD | SESEND — VBUSVD
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 31-8 Unimplemented: Read as ‘0’
bit 7 ID: ID Pin State Indicator bit
1 = No cable is attached or a Type-B cable has been plugged into the USB receptacle
0 = A Type-A cable has been plugged into the USB receptacle
bit 6 Unimplemented: Read as ‘0’
bit 5 LSTATE: Line State Stable Indicator bit
1 = USB line state (U1CON<SEO0> and U1CON<JSTATE>) has been stable for the previous 1 ms
0 = USB line state (U1CON<SEO> and U1CON<JSTATE>) has not been stable for the previous 1 ms
bit 4 Unimplemented: Read as ‘0’
bit 3 SESVD: Session Valid Indicator bit
1 = VBUS voltage is above Session Valid on the A or B device
0 = VBUS voltage is below Session Valid on the A or B device
bit 2 SESEND: B-Device Session End Indicator bit
1 = VBUS voltage is below Session Valid on the B device
0 = VBUS voltage is above Session Valid on the B device
bit 1 Unimplemented: Read as ‘0’
bit 0 VBUSVD: A-Device VBUS Valid Indicator bit

1 = VBUS voltage is above Session Valid on the A device
0 = VBUS voltage is below Session Valid on the A device

DS60001290D-page 112 Preliminary © 2014-2016 Microchip Technology Inc.
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TABLE 11-10: PORTE REGISTER MAP FOR 64-PIN DEVICES ONLY

@ Bits
O~ )
S #I o) =4 %)
T ) S —o
2| of 4 <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
6400 | ANSELE
15:0 — — — — — — — — ANSELE7 | ANSELEG | ANSELE5 | ANSELE4 — ANSELE2 — — 03F4
31:16 — — — — — — — — — — — — — — — — 0000
6410| TRISE
15:0 — — — — — — — — TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 | TRISE2 | TRISE1 | TRISEO |00FF
31:16 — — — — — — — — — — — — — — — — 0000
6420 | PORTE
15:0 — — — — — — — — RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO  |xxxx
6440 | LATE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — LATE7 LATE®6 LATES LATE4 LATE3 LATE2 LATE1 LATEO [xxxx
6440| oDCE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — ODCE7 | ODCE6 | ODCE5 | ODCE4 | ODCE3 | ODCE2 | ODCE1 | ODCEO (0000
6450 | eNPUE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — CNPUE7 | CNPUE6 | CNPUE5 | CNPUE4 | CNPDE3 | CNPUE2 | CNPUE1 | CNPUEO | 0000
6460| cNPDE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — CNPDE7 | CNPDE6 | CNPDE5 | CNPDE4 | CNPDE3 | CNPDE2 | CNPDE1 | CNPDEO | 0000
6470 | CNCONE |28 — — — — — — — — — — — — — — — — |0000
15:0 ON — SIDL — — — — — — — — — — — — — 0000
6480 | CNENE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — — — CNIEE7 | CNIEE6 | CNIEE5 | CNIEE4 | CNIEE3 | CNIEE2 | CNIEE1 | CNIEEO |0000
31:16 — — — — — — — — — — — — — — — — 0000
6490 | CNSTATE 15:0 . . . . o - - o CN CN CN CN CN CN CN CN 0000
) STATE7 | STATE6 | STATES | STATE4 | STATE3 | STATE2 | STATE1 | STATEO
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 11.2 “CLR, SET, and INV Registers” for

more information.
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TABLE 11-17: PERIPHERAL PIN SELECT INPUT REGISTER MAP

g B . Bits .
80| %2 | g
E E g 2 g 3U15 | 30/14 | 29113 | 2812 | 2711 | 26/10 25/9 24/8 237 22/6 21/5 20/4 19/3 18/2 1711 16/0 ;
S
3116 |  — — — — — = = = = = = = = = = — | 0000
FAO4 | INTIR 50 — — = — = = — = = — = — INT1R<3:0> 0000
36|  — — — — — — — — — — — — — - | = — | o000
FAO8 | INT2R =50 — — = — = = — = = — = — INT2R<3:0> 0000
31:16 | — — — — — — — — — — — — — — | = — | o000
FAOC | INTSR o0 — — — — — — — — — — — — INT3R<3:0> 0000
31:16 | — — — — — — — — — — — — — — | = — | o000
FAT0INT4R 50 — — — — — — — — — — — — INT4R<3:0> 0000
36| — — — — — — — — — — — — — - | = — | o000
FA18 | T2CKR =50 — — = — = = — = = — = — T2CKR<3:0> 0000
36|  — — — — — — — — — — — — — - | = — | o000
FAIC| T3CKR Moo — — = — = = — = = — = — T3CKR<3:0> 0000
3116 — — — — — — — — — — — — — — | = — | o000
FA20 | T4CKR 50 — — — — — — — — — — — — T4CKR<3:0> 0000
31:16 | — — — — — — — — — — — — — — | = — | o000
FA24 | TSCKR =50 — — — — — — — — — — — — T5CKR<3:0> 0000
31:16 | — — — — — — — — — — — — — - | = — | o000
FA28 | ICIR =50 — — = — = = — = = — = — IC1R<3:0> 0000
36|  — — — — — — — — — — — — — - | = — | o000
FA2C1 IR a0 — — = — = = — = = — = — IC2R<3:0> 0000
36| — — — — — — — — — — — — — — | = — | o000
FASO | IGR - 50 — — — — — — — — — — — — IC3R<3:0> 0000
31:16 | — — — — — — — — — — — — — — | = — | o000
FASE ] ICAR 80 — — — — — — — — — — — — IC4R<3:0> 0000
31:16 | — — — — — — — — — — — — — - | = — | o000
FAS8 | ICR =50 — — = — = = — = = — = — IC5R<3:0> 0000
36|  — — — — — — — — — — — — — - | = — | o000
FA48 | OCFAR =20 — — = — = = — = = — = — OCFAR<3:0> 0000
36| — — — — — — — — — — — — — — | = — | o000
FASD | UTRXR 50 — — — — — — — — — — — — U1RXR<3:0> 0000
31:16 | — — — — — — — — — — — — — — | = — | o000
FASE | UICTSR 25 — — — — — — — — — — — — U1CTSR<3:0> 0000
31:16 | — — — — — — — — — — — — — - | = — | o000
FASE | U2RXR 50 — — = — = = — = = — = — U2RXR<3:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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13.2 Control Registers
TABLE 13-1: TIMER2 THROUGH TIMER5 REGISTER MAP

0 Bits
o~ ., [} %]
k=] #I o o 2
g 2g | & 0
24
B §’ S| = | 3u1s 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 1812 17/1 16/0 r
2> o <
=
0800 IT2con 26— = = = = = = = = = = = = = = = 0000
15:0 | ON = SIDL = = = = = TGATE TCKPS<2:0> T32 — TCS = 0000
3116 — — = — = — = = — = | =1 = = — = — 0000
0810 | TMR2
15:0 TMR2<15:0> 0000
31:16] — — — — — — — — — = | =1 = — — — — 0000
0820 | PR2
15:0 PR2<15:0> FFFF
0A00 |TacONI8L = — — — — — — — — - | = | = — — — — 0000
15:0 | ON — SIDL — = — = = TGATE TCKPS<2:0> = — TCS — 0000
31:16] — — — — — — — — — = | =1 = — — — — 0000
0A10 | TMR3
15:0 TMR3<15:0> 0000
3116 — — = — = — = = — = | =1 = = — = — 0000
0A20 | PR3
15:0 PR3<15:0> FFFF
0c00 [TaconIAeL — — = — — — — — = - [ -1 = — — — — 0000
15:0 | ON = SIDL = = = = = TGATE TCKPS<2:0> T32 — TCS = 0000
3116 — — = — = — = = — = | =1 = = — = — 0000
0C10 | TMR4
15:0 TMR4<15:0> 0000
31:16] — — — — — — — — — = | =1 = — — — — 0000
0C20 | PR4
15:0 PR4<15:0> FFFF
0E00 |[TsCONTeL = — — — — — — — — - | = | = — — — — 0000
15:0 | ON — SIDL — = — = = TGATE TCKPS<2:0> = — TCS — 0000
31:16] — — — — — — — — — = | =1 = — — — — 0000
0E10 | TMR5
15:0 TMR5<15:0> 0000
3116 — — = — = — = = — = | =1 = = — = — 0000
0E20 | PR5
15:0 PR5<15:0> FFFF
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 11.2 “CLR, SET, and INV Registers” for
more information.
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17.0 SERIAL PERIPHERAL The SPI module is a synchronous serial interface that
INTERFACE (SPl) is useful for communicating with external peripherals
and other microcontroller devices. These peripheral
Note:  This data sheet summarizes the features devices may be Serial EEPROMs, Shift registers, dis-
of the PIC32MX1XX/2XX/5XX 64/100-pin play drivers, Analog-to-Digital Converters (ADC), etc.
family of devices. It is not intended to be The PIC32 SPI module is compatible with Motorola®
a comprehensive reference source. To SPland SIOP interfaces.
complement the information in this data Some of the key features of the SPI module are:
sheet, refer to Section 23. “Serial
Peripheral Interface (SPIY’ » Master and Slave modes support
(DS60001106) in the “PIC32 Family * Four different clock formats
Reference Manual”, which is available * Enhanced Framed SPI protocol support
from  the  Microchip web site + User-configurable 8-bit, 16-bit and 32-bit data width
(www.microchip.com/PIC32). » Separate SPI FIFO buffers for receive and transmit

- FIFO buffers act as 4/8/16-level deep FIFOs
based on 32/16/8-bit data width

* Programmable interrupt event on every 8-bit,
16-bit and 32-bit data transfer

» Operation during CPU Sleep and Idle mode
+ Audio Codec Support:

- 12s protocol
- Left-justified
- Right-justified
- PCM
FIGURE 17-1: SPI MODULE BLOCK DIAGRAM
<: Internal
= Data Bus
— — 9 FIFOs Share Address SPIXBUF

X
SDIx
g !
SDOx Shift MCLKSEL
Control
Slave Select Clock Edge
EZ and Frame Control Select
SSx/Fsync | Sync Control 1 REFCLK
& el Baud Rate
Generator
SCKx O—— PBCLK
Note: Access SPIXTXB and SPIXRXB FIFOs via SPIXBUF register. MSTEN
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Control Registers

TABLE 19-1: UART1 THROUGH UARTS5 REGISTER MAP
@ Bits
o e — % a
3 o % GE) S @
I 58 o &
Sm 2= = 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
6000 | UTMODEW
15:0 ON — SIDL IREN RTSMD — UEN<1:0> WAKE | LPBACK | ABAUD | RXINV BRGH PDSEL<1:0> STSEL (0000
. |31:16 — — — — — — — ADM_EN ADDR<7:0> 0000
6010 U1STA®
15:0 UTXISEL<1:0> UTXINV | URXEN [ UTXBRK | UTXEN | UTXBF | TRMT URXISEL<1:0> ADDEN | RIDLE PERR FERR OERR | URXDA |FFFF
316 — _ _ _ _ _ _ _ == _ _ _ _ _ — o000
6020 | U1TXREG
15:0 — — — — — — — TX8 Transmit Register 0000
316 — _ _ _ _ _ _ _ == _ — =T =1 = — o000
6030 | U1RXREG
15:0 — — — — — — — RX8 Receive Register 0000
o 3118 — _ _ _ _ _ _ _ == _ — =T =1 = — o000
6040 U1BRGW
15:0 Baud Rate Generator Prescaler 0000
. — — — — — — — — — — — — — — — — 0000
6200| U2MODEW 3115'_106 |
: ON — SIDL IREN RTSMD — UEN<1:0> WAKE | LPBACK | ABAUD | RXINV BRGH PDSEL<1:0> STSEL (0000
. |31:16 — — — — — — — ADM_EN ADDR<7:0> 0000
6210 U2STAM
15:0 UTXISEL<1:0> UTXINV | URXEN [ UTXBRK | UTXEN | UTXBF | TRMT URXISEL<1:0> ADDEN | RIDLE PERR FERR OERR | URXDA |FFFF
316 — _ _ _ _ _ _ _ == _ _ _ _ _ — o000
6220 | U2TXREG
15:0 — — — — — — — TX8 Transmit Register 0000
31:16]  — — — — — — — — — [ = — — [ =1 =1 = — |oooo
6230 | U2RXREG
15:0 — — — — — — — RX8 Receive Register 0000
o [311e] — — — — — — — — — [ = — — [ =1 =1 = — |oooo
6240 U2BRGW
15:0 Baud Rate Generator Prescaler 0000
. — — — — — — — — — — — — — — — — 0000
6400| usmope® |31:16 |
15:0 ON — SIDL IREN RTSMD — UEN<1:0> WAKE | LPBACK | ABAUD | RXINV BRGH PDSEL<1:0> STSEL (0000
. [31:16 — — — — — — — ADM_EN ADDR<7:0> 0000
6410 U3STAM
15:0 UTXISEL<1:0> UTXINV | URXEN [ UTXBRK | UTXEN | UTXBF | TRMT URXISEL<1:0> ADDEN | RIDLE PERR FERR OERR | URXDA |FFFF
31:16]  — — — — — — — — — [ = — — — — — — |oooo
6420 | U3TXREG
15:0 — — — — — — — TX8 Transmit Register 0000
31:16]  — — — — — — — — — [ = — — — — — — |oooo
6430| U3RXREG
15:0 — — — — — — — RX8 Receive Register 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 11.2 “CLR, SET, and INV Registers” for more

information.

2:  This register is only available on 100-pin devices.
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20.0 PARALLEL MASTER PORT
(PMP)

Note:  This data sheet summarizes the features
of the PIC32MX1XX/2XX/5XX 64/100-pin
family of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 13. “Parallel
Master Port (PMP)" (DS60001128) in

The following are the key features of the PMP module:

8-bit,16-bit interface

Up to 16 programmable address lines
Up to two Chip Select lines
Programmable strobe options:

- Individual read and write strobes, or

- Read/write strobe with enable strobe

- Selectable polarity

Address auto-increment/auto-decrement

the “PIC32 Family Reference Manual’, .p ble add /dat ltivlexi
which is available from the Microchip rogrammable address/data muttiplexing

web site (www.microchip.com/PIC32). * Programmable polarity on control signals
+ Parallel Slave Port support:

- Legacy addressable

The PMP is a parallel 8-bit or 16-bit input/output mod-
ule specifically designed to communicate with a wide

. . g - Address support
variety of parallel devices, such as communications
peripherals, LCDs, external memory devices and * Read and Write 4-byte deep auto-incrementing buffer
microcontrollers. Because the interface to parallel * Programmable Wait states
peripherals varies significantly, the PMP module is  Operate during CPU Sleep and Idle modes
highly configurable. « Fast bit manipulation using CLR, SET and INV
registers

» Freeze option for in-circuit debugging

Note:  On 64-pin devices, data pins PMD<15:8>
are not available in 16-bit Master modes.

FIGURE 20-1: PMP MODULE PINOUT AND CONNECTIONS TO EXTERNAL DEVICES
Address Bus
_ Data Bus —
~ Control Lines —
parallel X Bl
Master Port
|X| PMA<1>
PMALH
Up to 16-bit Address Flash
}|X| PMA<13:2> > P EEPROM
SRAM
IXI PMA<14>
PMCS1 M) n
|X| PMA<15>
PMCS2 )
> |
|X| PMRD
PMRD/PMWR l l l
PMWR
4| g : FIFO
PMENB _/ Microcontroller LCD Buffer
PMD<7:0> i t t
—> |X| PMD<i5:g>1) <l A 4 -
| 8-bit/16-bit Data (with or without multiplexed addressing)
Note:  On 64-pin devices, data pins PMD<15:8> are not available in 16-bit Master modes.
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TABLE 23-1: CAN1 REGISTER SUMMARY (CONTINUED)
2 Bits
i . @ 1]
A &5 2 o
T o ] % %
< SE x &
Tg o g g = 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% om <
£
31:16 0000
B340 | C1FIFOBA C1FIFOBA<31:0>
15:0 0000
B350 C1FIFOCONnN|31:16 — — — — — — — — — — — FSIZE<4:0> 0000
(n=0-15) | 150 — FRESET UINC DONLY — — — — TXEN TXABAT | TXLARB | TXERR | TXREQ | RTREN TXPRI<1:0> 0000
31:16 — — — — — TXNFULLIE| TXHALFIE [TXEMPTYIE — — — — RXOVFLIE|RXFULLIE |RXHALFIE RXN 0000
B360 C1FIFOINTn EMPTYIE
=0-15
n ) 15:0 — — — — — TXNFULLIF| TXHALFIF [TXEMPTYIF — — — — RXOVFLIF| RXFULLIF | RXHALFIF EMRFESI"\\j(IF 0000
31:16 0000
B370 c FlFOUAn C1FIFOUA<31:0>
(n=0-15) | 150 0000
B380 C1FIFOCIn [31:16 - - - - - - - - - - - - - - - - 0000
(n=0-15) | 15:0 — — — — — — — — — — — C1FIFOCIn<4:0> 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 11.2 “CLR, SET, and INV Registers” for more

information.
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PIC32MX1XX/2XX/5XX 64/100-PIN FAMILY

REGISTER 23-2: C1CFG: CAN BAUD RATE CONFIGURATION REGISTER (CONTINUED)
bit 10-8 PRSEG<2:0>: Propagation Time Segment bits(*)
111 =Lengthis 8 x TQ

000 = Lengthis 1 x TQ

bit 7-6 SJW<1:0>: Synchronization Jump Width bits(®)
11 =Lengthis4 x TQ
10 = Lengthis 3 x TQ
01 =Lengthis 2 x Ta
00 =Lengthis 1 xTaQ
bit 5-0 BRP<5:0>: Baud Rate Prescaler bits

111111 = Ta = (2 x 64)/SYSCLK
111110 = Ta = (2 x 63)/SYSCLK

000001 = Ta = (2 x 2)/SYSCLK
000000 = Ta = (2 x 1)/SYSCLK

Note 1. SEG2PH < SEG1PH. If SEG2PHTS is clear, SEG2PH will be set automatically.
2. 3 Time bit sampling is not allowed for BRP < 2.
3: SJW < SEG2PH.
4:  The Time Quanta per bit must be greater than 7 (that is, TQBIT > 7).

Note:  This register can only be modified when the CAN module is in Configuration mode (OPMOD<2:0>
(C1CON<23:21>) = 100) .
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REGISTER 23-10: C1FLTCONO: CAN FILTER CONTROL REGISTER 0 (CONTINUED)
bit 20-16 FSEL2<4:0>: FIFO Selection bits
11111 = Reserved

10000 = Reserved
01111 = Message matching filter is stored in FIFO buffer 15

00000 = Message matching filter is stored in FIFO buffer 0
bit 15 FLTENZ1: Filter 1 Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 14-13 MSEL1<1:0>: Filter 1 Mask Select bits

11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected

bit 12-8 FSEL1<4:0>: FIFO Selection bits
11111 = Reserved

10000 = Reserved
01111 = Message matching filter is stored in FIFO buffer 15

00000 = Message matching filter is stored in FIFO buffer 0
bit 7 FLTENO: Filter O Enable bit

1 = Filter is enabled
0 = Filter is disabled

bit 6-5 MSELO0<1:0>: Filter 0 Mask Select bits

11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected

bit 4-0 FSELO0<4:0>: FIFO Selection bits
11111 = Reserved

10000 = Reserved
01111 = Message matching filter is stored in FIFO buffer 15

00000 = Message matching filter is stored in FIFO buffer 0

Note:  The bits in this register can only be modified if the corresponding filter enable (FLTENN) bit is ‘0. I
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REGISTER 26-1: CTMUCON: CTMU CONTROL REGISTER (CONTINUED)
bit 24 EDG1STAT: Edge 1 Status bit
Indicates the status of Edge 1 and can be written to control edge source
1 = Edge 1 has occurred
0 = Edge 1 has not occurred
bit 23 EDG2MOD: Edge 2 Edge Sampling Select bit
1 = Input is edge-sensitive
0 = Input is level-sensitive
bit 22 EDG2POL: Edge 2 Polarity Select bit

1 = Edge 2 programmed for a positive edge response
0 = Edge 2 programmed for a negative edge response
bit 21-18 EDG2SEL<3:0>: Edge 2 Source Select bits

1111 = IC4 Capture Event is selected
1110 = C20UT pin is selected
1101 = C10UT pin is selected
1100 = PBCLK clock is selected
1011 = IC3 Capture Event is selected
1010 = IC2 Capture Event is selected
1001 = IC1 Capture Event is selected
1000 = CTED13 pin is selected
0111 = CTED12 pin is selected
0110 = CTED11 pin is selected
0101 = CTED10 pin is selected
0100 = CTED? pin is selected
0011 = CTED1 pin is selected
0010 = CTED2 pin is selected
0001 = OC1 Compare Event is selected
0000 = Timer1 Event is selected

bit 17-16 Unimplemented: Read as ‘0’

bit 15 ON: ON Enable bit

1 = Module is enabled
0 = Module is disabled
bit 14 Unimplemented: Read as ‘0’
bit 13 CTMUSIDL: Stop in Idle Mode bit
1 = Discontinue module operation when device enters Idle mode
0 = Continue module operation in Idle mode
bit 12 TGEN: Time Generation Enable bit(})
1 = Enables edge delay generation
0 = Disables edge delay generation
bit 11 EDGEN: Edge Enable bit
1 = Edges are not blocked
0 = Edges are blocked

Note 1: When this bit is set for Pulse Delay Generation, the EDG2SEL<3:0> bits must be set to ‘1110’ to select
C20UT.

2:  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.

3. Refer to the CTMU Current Source Specifications (Table 31-41) in Section 31.0 “40 MHz Electrical
Characteristics” for current values.

4: This bit setting is not available for the CTMU temperature diode.
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FIGURE 31-5: EXTERNAL RESET TIMING CHARACTERISTICS

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

(L

BOR M »

. TBOR ' (TsvyspLY)
¢ (SY30) ' syo2
. ~~

Reset Sequence o

:

~-—— CPU Starts Fetching Code

Clock Sources = (HS, HSPLL, XT, XTPLL and Sosc)

(TsysDLY)
. 8Y02

T

'<«—— CPU Starts Fetching Code

Reset Sequence — !

TosT
(SY10)

TABLE 31-22: RESETS TIMING

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature -40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp
Paerlm' Symbol Characteristics® Min. Typical(z) Max. Units Conditions
SY00 |[Tpu Power-up Period — 400 600 us —
Internal Voltage Regulator Enabled
SY02 |[TsysDLY |System Delay Period: — 1us+ — — —
Time Required to Reload Device 8 SYSCLK
Configuration Fuses plus SYSCLK cycles
Delay before First instruction is
Fetched.
SY20 |[TmcLR |MCLR Pulse Width (low) 2 — — us —
SY30 |[TBOR BOR Pulse Width (low) — 1 — us —

Note 1: These parameters are characterized, but not tested in manufacturing.
2: Datain “Typ” column is at 3.3V, 25°C unless otherwise stated. Characterized by design but not tested.
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TABLE 31-35: 10-BIT CONVERSION RATE PARAMETERS

AC CHARACTERISTICS®

Standard Operating Conditions (see Note 3): 2.5V to 3.6V
(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp

Sampling

ADC Speed TAD Min. ! . Rs Max. VDD ADC Channels Configuration
Time Min.
1 Msps to 400 ksps') | 65 ns 132 ns 500Q | 3.0Vto
3.6V VREF- VREF+
CHx
AN A
X|X’ SHA ADC
Up to 400 ksps 200 ns 200 ns 5.0 kQ 2.5V to
36V VREF- VREF+
or or
AVss AVDD
ANX D\ CHx
SHA ADC

X i

ANXx or VREF-

Note 1. External VREF- and VREF+ pins must be used for correct operation.
2. These parameters are characterized, but not tested in manufacturing.
3: The ADC module is functional at VBORMIN < VDD < 2.5V, but with degraded performance. Unless otherwise

stated, module functionality is tested, but not characterized.

© 2014-2016 Microchip Technology Inc.

Preliminary

DS60001290D-page 343



