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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

MIPS32® microAptiv™

32-Bit Single-Core

200MHz

CANbus, EBI/EMI, Ethernet, I2C, IrDA, LINbus, PMP, SPI, SQI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, HLVD, I2S, POR, PWM, WDT
120

1MB (1M x 8)

FLASH

256K x 8

1.7V ~ 3.6V

A/D 45x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

176-LQFP Exposed Pad

176-LQFP (20x20)
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PIC32MZ Graphics (DA) Family

TABLE 2-1: EXAMPLES OF DIGITAL/
ANALOG ISOLATORS WITH
OPTIONAL LEVEL

TRANSLATION
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ADuM7241/40ARZ(1Mbps) | X | — | — | —
ADuUM7241/40CRZ (25Mbps) | X | — | — | —
1ISO721 — | X | ==
LTV-829S (2 Channel) — | — | X | =
LTV-849S (4 Channel) — | — | X | —
FSA266 / NC7WB66 — | — =X
FIGURE 2-6: EXAMPLE DIGITAL/ANALOG SIGNAL ISOLATION CIRCUITS
Conn  Digital Isolator PIC32 VDD
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3 PIC32
P Analog_IN1<—— : :
REMOTE_IN %C N N S Y Analog Switch
Vss
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REGISTER 3-2: CONFIG1: CONFIGURATION REGISTER 1, CPO REGISTER 16, SELECT 1
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
. 1 R0 R-1 R-1 R-1 R-1 R-1 R0
31:24 = MMU Size<5:0> 1S<2>
. R-1 R-1 RO | R | Rt R0 | R R-1
23:16 1S<1:0> IL<2:0> IA<2:0>
_ R0 [ Rt R-1 RO | Rt R-1 RO | Rt
15:8 DS<2:0> DL<2:0> DA<2:1>
_ R-1 U-0 u-0 R-1 R-0 R-0 R-1 R0
70 DA<0> = = PC WR CA EP FP
Legend: r = Reserved bit

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

x = Bit is unknown

bit 31
bit 30-25

bit 24-22

bit 21-19

bit 18-16

bit 15-13

bit 12-10

bit 9-7

bit 6-5
bit 4

bit 3

bit 2

bit 1

bit 0

Reserved: This bit is hardwired to a ‘1’ to indicate the presence of the Config2 register.

MMU Size<5:0>: Contains the number of TLB entries minus 1
011111 = 32 TLB entries

1S<2:0>: Instruction Cache Sets bits

011 = Contains 512 instruction cache sets per way
IL<2:0>: Instruction-Cache Line bits

011 = Contains instruction cache line size of 16 bytes
I1A<2:0: Instruction-Cache Associativity bits

011 = Contains 4-way instruction cache associativity
DS<2:0>: Data-Cache Sets bits

011 = Contains 512 data cache sets per way

DL<2:0>: Data-Cache Line bits

011 = Contains data cache line size of 16 bytes
DA<2:0>: Data-Cache Associativity bits

011 = Contains the 4-way set associativity for the data cache
Unimplemented: Read as ‘0’

PC: Performance Counter bit

1 = The processor core contains Performance Counters
WR: Watch Register Presence bit

1 = Four Watch registers are present

CA: Code Compression Implemented bit

0 = No MIPS16e® present

EP: EJTAG Present bit

1 = Core implements EJTAG

FP: Floating Point Unit bit

0 = Floating Point Unit is not implemented

DS60001361F-page 58

© 2015-2018 Microchip Technology Inc.




PIC32MZ Graphics (DA) Family

REGISTER 7-5: IFSx: INTERRUPT FLAG 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
] 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 IFS31 IFS30 IFS29 IFS28 IFS27 IFS26 IFS25 IFS24
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
23:16 IFS23 IFS22 IFS21 IFS20 IFS19 IFS18 IFS17 IFS16
) 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 IFS15 IFS14 IFS13 IFS12 IFS11 IFS10 IFS9 IFS8
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 IFS7 IFS6 IFS5 IFS4 IFS3 IFS2 IFS1 IFSO
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 IFS31-IFSO0: Interrupt Flag Status bits
1 = Interrupt request has occurred
0 = No interrupt request has occurred
Note:  This register represents a generic definition of the IFSx register. Refer to Table 7-2 for the exact bit
definitions.
REGISTER 7-6: IECx: INTERRUPT ENABLE 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
] 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 IEC31 IEC30 IEC29 IEC28 IEC27 IEC26 IEC25 IEC24
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
23:16 IEC23 IEC22 IEC21 IEC20 IEC19 IEC18 IEC17 IEC16
] 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 IEC15 IEC14 IEC13 IEC12 IEC11 IEC10 IEC9 IEC8
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 IEC7 IEC6 IEC5 IEC4 IEC3 IEC2 IEC1 IECO
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 IEC31-IECO: Interrupt Enable bits
1 = Interrupt is enabled
0 = Interrupt is disabled
Note:  This register represents a generic definition of the IECx register. Refer to Table 7-2 for the exact bit

definitions.
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8.0 OSCILLATOR
CONFIGURATION

Note: This data sheet summarizes the
features of the PIC32MZ DA family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 42. “Oscillators
with Enhanced PLL” (DS60001250) in
the “PIC32 Family Reference Manual’,
which is available from the Microchip
web site (www.microchip.com/PIC32).

The PIC32MZ DA oscillator system has the following
modules and features:

» Five external and internal oscillator options as clock
sources

* On-Chip PLL with user-selectable input divider,
multiplier and output divider to boost operating fre-
quency on select internal and external oscillator
sources

» On-Chip user-selectable divisor postscaler on select
oscillator sources

« Software-controllable switching between
various clock sources

» AFail-Safe Clock Monitor (FSCM) that detects clock
failure and permits safe application recovery or shut-
down with dedicated Back-up FRC (BFRC)

* Dedicated On-Chip PLL for DDR2 and USB modules

+ Flexible reference clock output

» Multiple clock branches for peripherals for better
performance flexibility

A block diagram of the oscillator system is provided
in Figure 8-1. The clock distribution is shown in
Table 8-1.

© 2015-2018 Microchip Technology Inc.
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TABLE 10-3: DMA CHANNEL 0 THROUGH CHANNEL 7 REGISTER MAP
? Bits
(S - [3) %)
T ¥ oS =g ©
g 22 | & g
Tg 'g.'; § 8 - 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
2> m <
£
B <7 — — — — — — — —
1060 | DCHOCON 31:16 CHPIGN<7:0> 7700
15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS| CHEN | CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
DCHOECON
1070 15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO
1080 | 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
1090 | DCHOSSA CHSSA<31:0> XX
15:0 XXXX
10A0| DCHoDSA [2118 CHDSA<31:0> XXXX
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
10B0| DCHOSSIZ | | | | | | | |
15:0 CHSSIZ<15:0> XXXX
10c0| pcHopsiz PE16L = - - [ =7 =1 = - | = [ = — — - | = — — [ — Joooo
15:0 CHDSIZ<15:0> XXXX
31:16 — — — — — — — — — — — — — — — — 0000
10D0|DCHOSPTR | | | | | | | |
15:0 CHSPTR<15:0> 0000
10€0 [pcHopPTRIZEMEL = - - [ =7 =1 = - | = [ = — — - | = — — [ — Joooo
15:0 CHDPTR<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
10F0 | DCHOCSIZ | | | | | | | |
15:0 CHCSIZ<15:0> XXXX
1100 |DCHocPTR SISl = - - [ =7 =1 = - | = [ = — — - | = — — [ — Joooo
15:0 CHCPTR<15:0> 0000
31:16] — T — [ =1 = — — — | = — — | — oooo
1110 | DCHODAT
15:0 CHPDAT<15:0> XXXX
31:16 : — — — — — — — —
1120 | DeH1CON CHPIGN<7:0> | 7700
15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS| CHEN | CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
1130 |[DCH1ECON
15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO
1140 | 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 XXXX
1150 | DCH1SSA CHSSA<31:0>
15:0 XXXX
31:16
1160 | DCH1DSA CHDSA<31:0> XXX
15:0 XXXX
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for

more information.
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TABLE 10-3: DMA CHANNEL 0 THROUGH CHANNEL 7 REGISTER MAP (CONTINUED)
@ Bits
(G - 5} %)
R o =2 2
24| @ o s 2
© S, o4
Tg &5 § 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
2% om <
£
31:16
1390 | DCH4SSA CHSSA<31:0> XX
15:0 XXXX
13A0| DCH4DSA [2116 CHDSA<31:0> XXXX
15:0 XXXX
31:16 — — — — — — — — — — — — — — — — 0000
13B0 | DCH4SSI1Z | | | | | | | |
15:0 CHSSIZ<15:0> XXXX
13c0| DcHapsiz 21161 = | - =1 =-1=-7T=-T71T=-1=-1= — — — — — — — |0000
15:0 CHDSIZ<15:0> XXXX
31:16 — — — — — — — — — — — — — — — — 0000
13D0|DCH4SPTR | | | | | | | |
15:0 CHSPTR<15:0> 0000
1320 [DCHapPTRIEEIOL = | -1 -1 -1=-71T=-71T=-1=-1= — — — — — — — |0000
15:0 CHDPTR<15:0> 0000
31:16 — — — — — — — — — — — — — — — — 0000
13F0 | DCH4CSIZ | | | | | | | |
15:0 CHCSIZ<15:0> XXXX
1400 |DCHacPTRIIISL = | -1 -1 -1=-71T=-71T=-1=-1= — — — — — — — |0000
15:0 CHCPTR<15:0> 0000
3l — | — | — | — [ — | — 1T = 1 =1 = — — — — — — —  |oooo
1410 | DCH4DAT
15:0 CHPDAT<15:0> XXXX
31:16 CHPIGN<7:0> — — — — — — — — 7700
1420 | DCH5CON
15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS| CHEN | CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> 00FF
1430 [DCH5ECON
15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO
1440| DCHSINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE |0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF |0000
31:16 XXXX
1450 | DCH5SSA CHSSA<31:0>
15:0 XXXX
31:16
1460 | DCH5DSA CHDSA<31:0> XXXX
15:0 XXXX
3me] — [ — | = | =1 = 1T =1 =1 =1 = — — — — — — —  |oooo
1470 | DCH5SSIZ
15:0 CHSSIZ<15:0> XXXX
31:16 — — — — — — — — — — — — — — — — 0000
1480 | DCH5DSIZ | | | | | | | |
15:0 CHDSIZ<15:0> XXXX
awel = [ = | = [ = = [ =T=7=]=T=T=T=7T=7T=7T=T=lwow
1490 |DCH5SPTR
15:0 CHSPTR<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

more information.
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REGISTER 11-19: USBEXRXA: USB ENDPOINT ‘x’ RECEIVE 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
] 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 — RXHUBPRT<6:0>
9316 R/W-0 rRwo | Rwo | Rwo | rRwo | Rwo | Rwo [ RWO
MULTTRAN RXHUBADD<6:0>
15:8 u-0 u-0 U-0 u-0 u-0 u-0 u-0 u-0
) u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 — RXFADDR<6:0>
Legend: HC = Hardware Cleared HS = Hardware Set
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

bit31  Unimplemented: Read as ‘0’
bit 30-24 RXHUBPRT<6:0>: RX Hub Port bits (Host mode)

When a Low- Speed or Full-Speed device is connected to this endpoint via a Hi-Speed USB 2.0 hub, this field
records the port number of that USB 2.0 hub.

bit23 ~ MULTTRAN: RX Hub Multiple Translators bit (Host mode)
1 = The USB 2.0 hub has multiple transaction translators
0 = The USB 2.0 hub has a single transaction translator

bit 22-16 TXHUBADD<6:0>: RX Hub Address bits (Host mode)

When a Low-Speed or Full-Speed device is connected to this endpoint via a Hi-Speed USB 2.0 hub, these
bits record the address of the USB 2.0 hub.

bit 15-7 Unimplemented: Read as ‘0’
bit6-0 RXFADDR<6:0>: RX Functional Address bits (Host mode)

Specifies the address for the target function that is be accessed through the associated endpoint. It needs to
be defined for each RX endpoint that is used.

© 2015-2018 Microchip Technology Inc. DS60001361F-page 245
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TABLE 12-7:

PORTE REGISTER MAP

7 Bits
O~ ©
S :‘tl o) =] %)
T o wQ s -
Lo DE x <g
B & 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= [
<
0400 | ANSELE [2X16 ] — — — — — — — — — — — — — — — — [0000
15:0 — — — — — — ANSE9 | ANSE8 | ANSE7 | ANSE6 — ANSE4 — — ANSE1 — 03D2
o410 | TriSE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — TRISE9 | TRISE8 | TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 | TRISE2 | TRISE1 | TRISEO [03FF
31:16 — — — — — — — — — — — — — — — — 0000
0420 | PORTE
15:0 — — — — — — RE9 RE8 RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO  |xxxx
0430 LATE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — LATE9 LATES8 LATE7 LATE6 LATES LATE4 LATE3 LATE2 LATE1 LATEO |xXxxX
31:16 — — — — — — — — — — — — — — — — 0000
0440 | ODCE
15:0 — — — — — — ODCE9 | ODCE8 | ODCE7 | ODCE6 | ODCE5 | ODCE4 | ODCE3 | ODCE2 | ODCE1 | ODCEO |0000
0450 | enpPuE 31:16 — — — — — — — — — — — — — — — — 0000
15:0 — — — — — — CNPUE9 | CNPUES8 | CNPUE7 | CNPUE6 | CNPUE5 | CNPUE4 | CNPUE3 | CNPUE2 | CNPUE1 | CNPUEO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0460 | CNPDE
15:0 — — — — — — CNPDE9 | CNPDE8 | CNPDE7 | CNPDE6 | CNPDE5 | CNPDE4 | CNPDE3 | CNPDE2 | CNPDE1 | CNPDEO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
0470 | CNCONE ) EDGE
15:0 ON — — — DETECT — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0480 | CNENE
15:0 — — — — — — CNIEE9 | CNIEE8 | CNIEE7 | CNIEE6 | CNIEE5 | CNIEE4 | CNIEE3 | CNIEE2 | CNIEE1 | CNIEEO |0000
31:16 — — — — — — — — — — — — — — — — 0000
0490 (CNSTATE| . . . . . . CN CN CN CN CN CN CN CN CN CN 14000
) STATE9 | STATE8 | STATE7 | STATE6 | STATE5 | STATE4 | STATE3 | STATE2 | STATE1 | STATEO
31:16 — — — — — — — — — — — — — — — — 0000
04A0 | CNNEE
15:0 — — — — — — CNNEE9 | CNNEES8 | CNNEE7 | CNNEE6 | CNNEE5 | CNNEE4 | CNNEE3 | CNNEE2 | CNNEE1 | CNNEEO | 0000
31:16 — — — — — — — — — — — — — — — — 0000
04B0 | CNFE
15:0 — — — — — — CNFE9 | CNFE8 | CNFE7 | CNFE6 | CNFE5 | CNFE4 | CNFE3 | CNFE2 | CNFE1 | CNFEO |0000
31:16 — — — — — — — — — — — — — — — — 0000
04C0 |SRCONOE
15:0 — — — — — — SR1E9 | SR1E8 | SR1E7 SR1E6 SR1E5 SR1E4 | SR1E3 | SR1E2 SR1E1 SR1E0 [0000
31:16 — — — — — — — — — — — — — — — — 0000
04D0 |SRCON1E
15:0 — — — — — — SROE9 | SROE8 | SROE7 SROE6 SROE5 SROE4 | SROE3 | SROE2 SROE1 SROEO [0000
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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REGISTER 17-3: DMTCLR: DEADMAN TIMER CLEAR REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
g 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 — — — — — — — —
70 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' STEP2<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit
-n = Bit Value at POR: (‘0’, ‘1, x = unknown) P = Programmable bit  r = Reserved bit
bit 31-8 Unimplemented: Read as ‘0’
bit 7-0 STEP2<7:0>: Clear Timer bits

00001000 = Clears STEP1<7:0>, STEP2<7:0> and the Deadman Timer if, and only if, preceded by cor-
rect loading of STEP1<7:0> bits in the correct sequence. The write to these bits may be
verified by reading the DMTCNT bit and observing the counter being reset.

All other write patterns = Set BAD2 bit, the value of STEP1<7:0> will remain unchanged, and the new

value being written STEP2<7:0> will be captured. These bits are also cleared when a DMT reset event

occurs.
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NOTES:
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23.0 INTER-INTEGRATED CIRCUIT
(1%C)
Note: This data sheet summarizes the features

of the PIC32MZ Graphics (DA) Family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 24. “Inter-
Integrated Circuit (12C)” (DS60001116),
which is available from the Documentation
> Reference Manual section of the
Microchip PIC32 web site
(www.microchip.com/pic32).

The 12C module provides complete hardware support
for both Slave and Multi-Master modes of the 12C serial
communication standard.

Each I12C module has a 2-pin interface:

* SCLx pin is clock
» SDAX pin is data

Each I2C module offers the following key features:

12C interface supporting both master and slave
operation

I2C Slave mode supports 7-bit and 10-bit addressing
I2C Master mode supports 7-bit and 10-bit addressing

12c port allows bidirectional transfers between
master and slaves

Serial clock synchronization for the 12c port can be
used as a handshake mechanism to suspend and
resume serial transfer (SCLREL control)

12c supports multi-master operation; detects bus
collision and arbitrates accordingly

Provides support for address bit masking
SMBus support

Figure 23-1 illustrates the 12C module block diagram.

© 2015-2018 Microchip Technology Inc.
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FIGURE 29-2:
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REGISTER 29-23: ADCFIFO: ADC FIFO DATA 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
R0 R0 R0 R0 R0 R0 R0 R0
31:24 DATA<31:24>
RO | R-0 | R-0 | R-0 | ro [ R0 ] R-0 | R-0
23:16
DATA<23:16>
_ RO | RrRo | RO | RO | RO | RO | RO | RO
158 DATA<15:8>
_ RO | RrRo | RO | RO | RO | RO | RO | RO
0 DATA<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 DATA<31:0>: FIFO Data Output Value bits

Note: When an alternate input is used as the input source for a dedicated ADC module, the data output is still read
from the Primary input Data Output Register.
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REGISTER 29-27: ADCXTIME: DEDICATED ADCx TIMING REGISTER (‘x’ = 0 THROUGH 4)

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
] U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-1
31:24 — — — ADCEIS<2:0> SELRES<1.0>
_ u-0 R/W-0 R/W-0 RWO | Rwo | RWO RW-0 [ RW-O
23:16 — ADCDIV<6:0>
] u-0 u-0 u-0 u-0 u-0 u-0 RW-0 ] R/W-0
15:8 — — — — — — SAMC<9:8>
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RW-0 | R/W-0
0 SAMC<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 31-29
bit 28-26

bit 25-24

bit 23
bit 22-16

bit 15-10
bit 9-0

Unimplemented: Read as ‘0’

ADCEIS<2:0>: ADCx Early Interrupt Select bits

111 = The data ready interrupt is generated 8 ADC clocks prior to the end of conversion
110 = The data ready interrupt is generated 7 ADC clocks prior to the end of conversion

001 = The data ready interrupt is generated 2 ADC clocks prior to the end of conversion
000 = The data ready interrupt is generated 1 ADC clock prior to the end of conversion
Note: All options are available when the selected resolution, specified by the SELRES<1:0> bits

(ADCxTIME<25:24>), is 12-bit or 10-bit. For a selected resolution of 8-bit, options from ‘000’
to ‘101’ are valid. For a selected resolution of 6-bit, options from ‘000’ to ‘011’ are valid.

SELRES<1:0>: ADCx Resolution Select bits

11 =12 bits

10 =10 bits

01 = 8 bits

00 = 6 bits

Note:  Changing the resolution of the ADC does not shift the result in the corresponding ADCDATAX
register. The result will still occupy 12 bits, with the corresponding lower unused bits setto ‘0.
For example, a resolution of 6 bits will result in ADCDATAx<5:0> being set to ‘0’, and
ADCDATAX<11:6> holding the result.

Unimplemented: Read as ‘0’

ADCDIV<6:0>: ADCx Clock Divisor bits

These bits divide the ADC control clock with period Ta to generate the clock for ADCx (TADX).

1111111 =254 * TQ = TADX

0000011 =6 * Ta = TADX

0000010 =4 * Ta = TADX

0000001 =2 * TQ = TADX

0000000 = Reserved

Unimplemented: Read as ‘0’

SAMC<9:0>: ADCx Sample Time bits

Where TADX = period of the ADC conversion clock for the dedicated ADC controlled by the ADCDIV<6:0>
bits.

1111111111 = 1025 TADX

0000000001 = 3 TADX
0000000000 = 2 TADX
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REGISTER 30-3:

CiINT: CAN INTERRUPT 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 u-0 uU-0 u-0
3124 ""\VRE | WAKIE | CERRE | SERRE | RBOVIE | — | — —
] u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
2316 — | — | — | — | voDE | CTMRE | RBIE TBIE
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0 uU-0 u-0
158 IVRIF | WAKIF | CERRIF |SERRF® | RBOVIF | — [ — —
) u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
70 — | — | — | — | ™MODF | CTMRIF | RBIF TBIF
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

bit 28

bit 27

bit 26-20
bit 19

bit 18

bit 17

bit 16

bit 15

Note 1:

IVRIE: Invalid Message Received Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
WAKIE: CAN Bus Activity Wake-up Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
CERRIE: CAN Bus Error Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
SERRIE: System Error Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
RBOVIE: Receive Buffer Overflow Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

Unimplemented: Read as ‘0’

MODIE: Mode Change Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

CTMRIE: CAN Timestamp Timer Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled
RBIE: Receive Buffer Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
TBIE: Transmit Buffer Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

IVRIF: Invalid Message Received Interrupt Flag bit
1 = An invalid messages interrupt has occurred
0 = An invalid message interrupt has not occurred

This bit can only be cleared by turning the CAN module Off and On by clearing or setting the ON bit
(CiCON<15>).
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REGISTER 30-20: CiFIFOCONN: CAN FIFO CONTROL REGISTER (n =0 THROUGH 31)

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-o u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
23:16 - | = | = FSIZE<4:0>(
_ u-0 S/HC-0 S/HC-0 R/W-0 U-0 u-0 u-0 u-0
10:8 — | FRESET | unNc [ poNY®D | — | — | — —
. R/W-0 R-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
70 TXEN | TXABAT® | TXLARB® | TXERR® | TXREQ | RTREN | TXPR<1:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared x = Bit is unknown

bit 31-21 Unimplemented: Read as ‘0’
bit 20-16 FSIZE<4:0>: FIFO Size bits(!)

bit 15
bit 14

bit 13

bit 12

bit 11-8
bit 7

Note 1:

11111 =FIFO is 32 messages deep

00010 = FIFO is 3 messages deep

00001 = FIFO is 2 messages deep

00000 = FIFO is 1 message deep

Unimplemented: Read as ‘0’

FRESET: FIFO Reset bits

1 = FIFO will be reset when bit is set, cleared by hardware when FIFO is reset. After setting, the user should
poll if this bit is clear before taking any action

0 = No effect

UINC: Increment Head/Tail bit

TXEN = 1: (FIFO configured as a Transmit FIFO)
When this bit is set the FIFO head will increment by a single message

TXEN = 0: (FIFO configured as a Receive FIFO)
When this bit is set the FIFO tail will increment by a single message
DONLY: Store Message Data Only bit(1)

TXEN = 1: (FIFO configured as a Transmit FIFO)
This bit is not used and has no effect.

TXEN = 0: (FIFO configured as a Receive FIFO)
1 = Only data bytes will be stored in the FIFO
0 = Full message is stored, including identifier

Unimplemented: Read as ‘0’
TXEN: TX/RX Buffer Selection bit

1 =FIFO is a Transmit FIFO
0 = FIFO is a Receive FIFO

These bits can only be modified when the CAN module is in Configuration mode (OPMOD<2:0> bits
(CiCON<23:21>) = 100).

This bit is updated when a message completes (or aborts) or when the FIFO is reset.

This bit is reset on any read of this register or when the FIFO is reset.
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34.0 HIGH/LOW-VOLTAGE DETECT
(HLVD)

Note:

This data sheet summarizes the
features of the PIC32MZ Graphics (DA)
Family of devices. It is not intended to
be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 38.
“High/Low-Voltage Detect (HLVD)”
(DS60001408), which is available from
the Documentation > Reference Manual
section of the Microchip PIC32 web site
(www.microchip.com/pic32).

FIGURE 34-1:

The High/Low-Voltage Detect (HLVD) module is a
programmable circuit that allows the user to specify
both the device voltage trip point and the direction of
change.

The HLVD module provides the following features:

* Hysteresis detection

» Low-to-high or high-to-low voltage change
detection

» Generation of Non-Maskable Interrupts (NMI)
* LVDIN pin to provide external voltage trip point
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REGISTER 41-4: DEVCFG1/ADEVCFG1: DEVICE CONFIGURATION WORD 1

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 R/P R/P R/P R/P R/P R/P R/P
31:24 FDMTEN DMTCNT<4:0> FWDTWINSZ<1:0>
_ RIP RIP R/P RIP | R/P | R/P R/P | R/P
23:16 FWDTEN WINDIS |WDTSPGM WDTPS<4:0>
] R/P R/P r-1 r-1 r-1 R/P R/P | R/P
15:8 FCKSM<1:0> — — —  |OSCIOFNC| POSCMOD<1:0>
] R/P R/P R/P R/P R/P R/P R/P | R/P
7:0 IESO | FSOSCEN DMTINV<2:0> FNOSC<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 FDMTEN: Deadman Timer enable bit
1 = Deadman Timer is enabled and cannot be disabled by software
0 = Deadman Timer is disabled and can be enabled by software

bit 30-26  DMTCNT<4:0>: Deadman Timer Count Select bits
11111 = Reserved

11000 = Reserved

10111 = 23" (2147483648)
10110 = 230 (1073741824)
10101 = 22° (536870912)
10100 = 228 (268435456)

00001 =29 (512)
00000 = 28 (256)
bit 25-24 FWDTWINSZ<1:0>: Watchdog Timer Window Size bits
11 = Window size is 25%
10 = Window size is 37.5%
01 = Window size is 50%
00 = Window size is 75%
bit 23 FWDTEN: Watchdog Timer Enable bit
1 = Watchdog Timer is enabled and cannot be disabled by software
0 = Watchdog Timer is not enabled; it can be enabled in software
bit 22 WINDIS: Watchdog Timer Window Enable bit

1 = Watchdog Timer is in non-Window mode
0 = Watchdog Timer is in Window mode
bit 21 WDTSPGM: Watchdog Timer Stop During Flash Programming bit
1 = Watchdog Timer stops during Flash programming
0 = Watchdog Timer runs during Flash programming (for read/execute while programming Flash
applications)
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REGISTER 41-15: DEVID: DEVICE AND REVISION ID 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 R R R R R R R

31:24 VER<3:0>(1) DEVID<27:24>)
_ R | R | R | R R | R | R | R
2316 DEVID<23:16>(1)
R | R | R | R | R | R | R | R
15:8 DEVID<15:8>(
_ R | R | R | R | R | R | R | R
7:0 DEVID<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 31-28 VER<3:0>: Revision Identifier bits®)
bit 27-0 DEVID<27:0>: Device ID®

Note 1: See the “PIC32 Flash Programming Specification” (DS60001145) for a list of Revision and Device ID values.

REGISTER 41-16: DEVSNx: DEVICE SERIAL NUMBER REGISTER ‘X’ (‘'x’ =0, 3)

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
R R R R R R R R
31:24 SN<31:24>
_ R ] R | R | R | R | R | R | R
23:16 SN<23:16>
_ R ] R | R | R | R | R | R | R
158 SN<15:8>
R R
o | = [ ® [ ® [ ® [ ®r [ =
SN<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 SN<31:0>: Device Unique Serial Number bits

Note:  These registers contain a value, programmed during factory production test, that is unique to each unit and
are user read only. These values are persistent and not erased even when a new application code is pro-
grammed into the device. These values can be used if desired as an encryption key in combination with
the Microchip encryption library.
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