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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"

CANbus, EBI/EMI, Ethernet, I2C, PMP, SPI, SQI, UART/USART, USB OTG

Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT

120

1MB (1M x 8)
FLASH

512K x 8

2.1V ~ 3.6V

A/D 48x12b
Internal

-40°C ~ 85°C (TA)
Surface Mount
144-LQFP
144-LQFP (20x20)
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TABLE 1: PIC32MZ EF FAMILY FEATURES (CONTINUED)
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PIC32MZ1024EFG064 0 N Y 8/12
PIC32MZ1024EFH064 | 1024 2 N Y 8/16
PIC32MZ1024EFM064 TQFP 2 ' Y | 818
512 | 64 | 160 | 34 | 9/9/9 | 6 4 5 24 | 2 Y 4 Y N ' Y Y | 46 | Y Y
PIC32MZ2048EFG064 QFN 0 N Y 8/12
PIC32MZ2048EFH064®) | 2048 2 N Y 8/16
PIC32MZ2048EFM064 2 \ Y | 818
PIC32MZ1024EFG100 0 N Y 8/12
PIC32MZ1024EFH100 | 1024 2 N Y 8/16
PIC32MZ1024EFM100 2 Y Y 8/18
512 | 100 |TQFP| 160 | 51 | 9/9/9 | 6 6 5 40 | 2 Y 5 Y Y ' ' Yy | 78| Y '
PIC32MZ2048EFG100 0 N Y 8/12
PIC32MZ2048EFH100®) | 2048 2 N Y 8/16
PIC32MZ2048EFM100 2 \ Y | 818
PIC32MZ1024EFG124 0 N Y 8/12
PIC32MZ1024EFH124 | 1024 2 N Y 8/16
PIC32MZ1024EFM124 2 Y Y 8/18
512 | 124 |VTLA| 160 | 53 | 9/9/9 | 6 6 5 48 | 2 Y 5 Y Y ' ' Y |97 | Y '
PIC32MZ2048EFG124 0 N Y 8/12
PIC32MZ2048EFH124 | 2048 2 N Y 8/16
PIC32MZ2048EFM124 2 \ Y 8/18
PIC32MZ1024EFG144 0 N Y 8/12
PIC32MZ1024EFH144 | 1024 2 N Y 8/16
PIC32MZ1024EFM144 LQFP 2 ' Y 8/18
512 | 144 | 160 | 53 | 9/9/9 | 6 6 5 48 | 2 Y 5 Y Y ' ' Y (120 Y '
PIC32MZ2048EFG144 TQFP 0 N Y 8/12
PIC32MZ2048EFH144®) | 2048 2 N Y 8/16
PIC32MZ2048EFM144 2 Y Y | 818
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Note 1:  Eight out of nine timers are remappable.
2: Four out of five external interrupts are remappable.
3:  This device is available with a 252 MHz speed rating.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 1-20: SQI1 PINOUT I/O DESCRIPTIONS

Pin Number
Pin Name | 64-pin 100-pin | 124-pin 144-pin Tpme BTUff:;r Description
QFN/ TQFP VTLA TQFP/ P yP
TQFP LQFP
SQICLK 57 89 A61 129 (0] — Serial Quad Interface Clock
SQICSO0 52 81 A56 118 (0] — Serial Quad Interface Chip Select 0
SQICSs1 53 82 B46 119 (0] — Serial Quad Interface Chip Select 1
SQIDO 58 97 B55 141 110 ST Serial Quad Interface Data 0
SQID1 61 96 A65 140 110 ST Serial Quad Interface Data 1
SQID2 62 95 B54 139 110 ST Serial Quad Interface Data 2
SQID3 63 90 B51 130 110 ST Serial Quad Interface Data 3
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select

TABLE 1-21: POWER, GROUND, AND VOLTAGE REFERENCE PINOUT I/O DESCRIPTIONS

Pin Number
. 64-pin ) ) 144-pin Pin Buffer L
Pin Name QFN/ 1-?8'2,;, 15#_'_pA,n Torpr | Type Type Description
TQFP LQFP
Power and Ground
AVDD 19 30 B16 41 P P Positive supply for analog modules. This pin must be
connected at all times.
AVss 20 31 A21 42 P P Ground reference for analog modules. This pin must
be connected at all times
VDD 8,26,39, | 14,37, |B8,Al5,| 18, 33, P — Positive supply for peripheral logic and 1/O pins. This
54, 60 46, 62, A25, 55, 64, pin must be connected at all times.
74,83,93| B25, |88,107,
B35, [122, 137
A50,
A58, B53
Vss 7,25,35,| 13,36, |A9,B13, | 17,32, P — Ground reference for logic, I/0 pins, and USB. This pin
40, 55, 59| 45, 53, B20, 54, 63, must be connected at all times.
63, 75, B29, 75, 89,
84, 92 A29, 108,
A43, 123,136
A51,
B48, A63
Voltage Reference
VREF+ 16 29 A20 40 | Analog [Analog Voltage Reference (High) Input
VREF- 15 28 B15 39 | Analog |[Analog Voltage Reference (Low) Input
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = OQutput | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select

DS60001320D-page 34 © 2015-2016 Microchip Technology Inc.
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TABLE 4-4:

INITIATORS TO TARGETS ACCESS ASSOCIATION

Target
#

Initiator ID

1

2

3 4

8

9

10

11

12

13

14

Name

CPU

DMA Read

DMA Write

USB

Ethernet
Read

Ethernet
Write

CAN1

CAN2

sQi

Flash
Controller

Crypto

Flash Memory:
Program Flash
Boot Flash
Prefetch Module

RAM Bank 1 Memory

RAM Bank 2 Memory

x

x

x

x

x

x

x

x

x

External Memory via EBI and EBI Module

albh|lw|N

Peripheral Set 1:
System Control, Flash Control, DMT,
RTCC, CVR, PPS Input, PPS Output,
Interrupts, DMA, WDT

Peripheral Set 2:
SPI1-SPI6
12C1-12C5
UART1-UART6
PMP

Peripheral Set 3:
Timerl-Timer9
IC1-IC9
0C1-0C9
ADC
Comparator 1
Comparator 2

Peripheral Set 4:
PORTA-PORTK

Peripheral Set 5:
CAN1
CAN2
Ethernet Controller

10

Peripheral Set 6:
usB

11

External Memory via SQI1 and
SQI1 Module

12

Peripheral Set 7:
Crypto Engine

13

Peripheral Set 8:
RNG Module
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

9.0 PREFETCH MODULE

Note: This data sheet summarizes the features
of the PIC32MZ EF family of devices. It is
not intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to Section 41.
“Prefetch Module for Devices with L1
CPU Cache” (DS60001183) in the “PIC32
Family Reference Manual”, which is avail-
able from the Microchip web site

(www.microchip.com/PIC32).

The Prefetch module is a performance enhancing
module that is included in the PIC32MZ EF family of
devices. When running at high-clock rates, Wait states
must be inserted into Program Flash Memory (PFM)
read transactions to meet the access time of the PFM.
Wait states can be hidden to the core by prefetching
and storing instructions in a temporary holding area
that the CPU can access quickly. Although the data
path to the CPU is 32 bits wide, the data path to the
PFM is 128 bhits wide. This wide data path provides the
same bandwidth to the CPU as a 32-bit path running at
four times the frequency.

FIGURE 9-1:

The Prefetch module holds a subset of PFM in
temporary holding spaces known as lines. Each line
contains a tag and data field. Normally, the lines hold a
copy of what is currently in memory to make
instructions or data available to the CPU without Flash
Wait states.

The following are key features of the Prefetch module:

« 4x16 byte fully-associative lines
¢ One line for CPU instructions

¢ One line for CPU data

« Two lines for peripheral data

¢ 16-byte parallel memory fetch

« Configurable predictive prefetch
« Error detection and correction

A simplified block diagram of the Prefetch module is
shown in Figure 9-1.

PREFETCH MODULE BLOCK DIAGRAM

SYSCLK

Bus Control

> Prefetch Buffer

CPU

Line Control

Tag Data

CPU

Program Flash Memory (PFM)

© 2015-2016 Microchip Technology Inc.
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12.5 1/O Ports Control Registers
TABLE 12-4: PORTA REGISTER MAP FOR 100-PIN, 124-PIN, AND 144-PIN DEVICES ONLY
§ Bits
I - 2
2% _ L
8| e | & 3
S ) & % 3:3' 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 14
£
31:16 — — — — — — — — — — — — — — — — |o000
0000 | ANSELA
15:0 — — — — — ANSA10 | ANSA9 — — — ANSA5 — — — ANSA1 | ANSAO (0623
31:16 — — — — — — — — — — — — — — — — |o000
0010 | TRISA
15:0 | TRISA15 | TRISA14 — — — TRISA10 | TRISA9 — TRISA7 | TRISA6 | TRISAS | TRISA4 | TRISA3 | TRISA2 | TRISAl1 | TRISAO |C6FF
31:16 — — — — — — — — = — — — — — — — 0000
0020 | PORTA
15:0 RA15 RA14 — — — RA10 RA9 — RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAO XXXX
31:16 — — — — — — — — — — — — — — — — |o000
0030 LATA
15:0 | LATA1S5 | LATAl4 — — — LATA10 LATA9 — LATA7 LATA6 LATAS LATA4 LATA3 LATA2 LATAL LATAO |XxXXX
31:16 — — — — — — — — — — — — — — — — |o000
0040 ODCA
15:0 | ODCA15 | ODCA14 — — — ODCA10 | ODCA9 — ODCA7 | ODCA6 | ODCA5 | ODCA4 | ODCA3 | ODCA2 | ODCA1 | ODCAO (0000
31:16 — — — — — — — — — — — — — — — — |o000
0050 | CNPUA
15:0 |CNPUA15|CNPUA14 — — — CNPUA10 | CNPUA9 — CNPUA7 | CNPUAG6 | CNPUAS5 | CNPUA4 | CNPUA3 | CNPUA2 | CNPUAL | CNPUAO (0000
31:16 — — — — — — — — — — — — — — — — |o000
0060 | CNPDA
15:0 |CNPDA15|CNPDA14 — — — CNPDA10 | CNPDA9 — CNPDA7 | CNPDAG6 | CNPDAS5 | CNPDA4 | CNPDA3 | CNPDA2 | CNPDAL | CNPDAO (0000
31:16 — — — — — — — — — — — — — — — — |o000
0070 | CNCONA
15:0 ON — — — EDGEDETECT — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — |o000
0080 | CNENA
15:0 |CNENA15|CNENA14 — — — CNENA10 | CNENA9 CNENA7 | CNENAG6 | CNENAS5 | CNENA4 | CNENA3 | CNENA2 | CNENAL | CNENAO (0000
31:16 — — — — — — — — — — — — — — — — |o000
0090 | CNSTATA 150 CN CN CN CN CN CN CN CN CN CN CN CN |0000
" | STATALS | STATA14 - - - STATA10 | STATA9 - STATA7 | STATA6 | STATA5 | STATA4 | STATA3 | STATA2 | STATA1l | STATAO
31:16 — — — — — — — — — — — — — — — — 0000
00A0 | CNNEA
15:0 |CNNEA15|CNNEA14 — — — CNNEA10 | CNNEA9 — CNNEA7 | CNNEAG | CNNEAS | CNNEA4 | CNNEA3 | CNNEA2 | CNNEA1 | CNNEAO |0000
31:16 — — — — — — — — — — — — — — — — 0000
00BO| CNFA
15:0 | CNFA15 | CNFA14 — — — CNFA10 | CNFA9 — CNFA7 | CNFA76 | CNFA5 | CNFA4 | CNFA3 | CNFA2 | CNFA71 | CNFAO |0000
31:16 — — — — — — — — — — — — — — — — 0000
00CO | SRCONOA
15:0 — — — — — — — — SROA7 | SROA6 — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
00D0 | SRCON1A
15:0 — — — — — — — — SR1A7 | SROA6 — — — — — — 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 OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 12-16: PORTG REGISTER MAP FOR 64-PIN DEVICES ONLY

@ Bits
[ . )
o # o =3 %)
o @l ) % -0
<o| BE & <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 @
2> [
<

31:16 — — — — — — — — — — — — — — — — 0000
0600| ANSELG

15:0 — — — — — — ANSG9 | ANSG8 | ANSG7 | ANSG6 — — — — — — 03C0

31:16 — — — — — — — — = — — — — — — — 0000
0610| TRISG

15:0 — — — — — — TRISGY | TRISG8 | TRISG7 | TRISG6 — — — — — — 0300

31:16 — — — — — — — — — — — — — — — — 0000
0620| PORTG

15:0 — — — — — — RG9 RG8 RG7 RG6 — — — — — — XXXX

31:16 — — — — — — — — = — — — — — — — 0000
0630| LATG

15:0 — — — — — — LATG9 LATGS8 LATG7 LATG6 — — — — — — XXXX

31:16 — — — — — — — — — — — — — — — — 0000
0640, ODCG

15:0 — — — — — — ODCG9 | ODCG8 | ODCG7 | ODCG6 — — — — — — 0000

31:16 — — — — — — — — = — — — — — — — 0000
0650 CNPUG

15:0 — — — — — — CNPUG9 | CNPUGS8 | CNPUG7 | CNPUG6 — — — — — — 0000

31:16 — — — — — — — — — — — — — — — — 0000
0660| CNPDG

15:0 — — — — — — CNPDG9 | CNPDG8 | CNPDG7 | CNPDG6 — — — — — — 0000

31:16 — — — — — — — — = — — — — — — — 0000
0670| CNCONG . EDGE

15:0 ON — — = DETECT = = = — — — — — — — — 0000

31:16 — — — — — — — — — — — — — — — — 0000
0680| CNENG

15:0 — — — — — — CNENG9 | CNENG8 | CNENG7 | CNENG6 — — — — — — 0000

31:16 — — — — — — — — = — — — — — — — 0000
0690 | CNSTATG . CN CN CN CN

15:0 _ _ _ _ _ _ STATGY9 | STATG8 | STATG7 | STATG6 _ _ _ _ _ _ 0000

31:16 — — — — — — — — = — — — — — — — 0000
06A0| CNNEG

15:0 — — — — — — CNNEG9 | CNNEG8 | CNNEG7 | CNNEG6 — — — — — — 0000

31:16 — — — — — — — — — — — — — — — — 0000
06B0| CNFG

15:0 — — — — — — CNFG9 CNFG8 CNFG7 CNFG6 — — — — — — 0000

31:16 — — — — — — — — = — — — — — — — 0000
06CO0|SRCONOG

15:0 — — — — — — SROG9 — — SR0G6 — — — — — — 0000

31:16 — — — — — — — — — — — — — — — — 0000
06D0{SRCON1G

15:0 — — — — — — SR1G9 — — SR1G6 — — — — — — 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 OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for

more information.
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TABLE 19-1: SPI1 THROUGH SPI16 REGISTER MAP (CONTINUED)
- , Y
n Bits —
(<P e © 2 O
- ¥ o o 7]
2 of 5\_65-’ g 2 w
[eo) = 14
ER gc:»’ 3 = | 3115 30114 | 2913 | 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 1600 | %"
22 @ <
S N
1600 | spracon [PLL8| FRMEN_ [FRMSYNC|FRMPOL| MSSEN |[FRMSYPW FRMCNT<2:0> MCLKSEL| — = = = = SPIFE | ENHBUF [0000 m
15:0| ON = sibL | pissbo | MODE32 | MODE16| sSMP | CKE SSEN CKP | MSTEN | DISSDI | STXISEL<1:0> SRXISEL<1:0> |0000 3
3116 — = = RXBUFELM<4:0> — — — TXBUFELM<4:0> 0000 o
1610 | SPI4STAT
150 — — — |FRMERR]sPBUsY] — | — [SPITUR| SRMT |SPROV |[SPRBE| — [sPITBE| — [ SPITBF | SPIRBF |0008 @
31:16 0000 Q
1620 | SPI4BUF DATA<31:0> o
15:0 0000 o
3116] — = = = = = = = = = = — | — T — T = T = Toooo o
1630 | SPI4BRG
150 — = = = = = = BRG<8:0> 0000 '®)
31:16] — — — — — — — — — — — — — — — | — Joooo o
1640 [SPI4CON2[ SPI FRM SPI SPI AUD ) S
150 | gonext | — = ERREN | ROVEN | TUREN | 'GNROV | IGNTUR | AUDEN = = = MONO = AUDMOD<1:0>  |0000 =
1500 | spiscon [FL:L6|_FRMEN [FRMSYNC|FRMPOL| MSSEN |FRMSYPW FRMCNT<2:0> MCLKSEL| — = = = = SPIFE | ENHBUF 0000 ]
15:0| ON = sibL | pissbo | MODE32 | MODE16| sMP | CKE SSEN CKP | MSTEN | DISSDI | STXISEL<1:0> SRXISEL<1:0> 0000 Q
3116 — = = RXBUFELM<4:0> = = — TXBUFELM<4:0> 0000 <
1810 | SPISSTAT =
150 — — — |FrRMERR [sPBUsY] — | — [sPITUR| SRMT [sPROV |SPRBE| — [sPmBE| — [ SPITBF | SPIRBF |0008 —
1820 | SPISBUF [l DATA<31:0> 0000 <
150 ' 0000 s
e = = =T = [ = =T =T == =]=7]=T]=T=7T=7T<="Tom [z
50| — — — — — — — BRG<8:0> 0000 =)
3116] — = = = = = = = = = = = = = — | — Joooo T
1840 |SPISCONZ| SPI FRM SPI SPI AUD _ (o)
150 | govexr | — = erreN | Roven | TUren | IGNROV [ IGNTUR | AUDEN = = = MONO = AUDMOD<1:0>  |0000 o
1A00| SPI6CON [3L26] FRMEN [FRMSYNC[FRMPOL| MSSEN |FRMSYPW FRMCNT<2:0> MCLKSEL| — = = = = SPIFE | ENHBUF 0000 =.
15:0| ON = sibL | pissbo | MODE32 | MODE16| sMP | CKE SSEN CKP | MSTEN | DISSDI | STXISEL<1:0> SRXISEL<1:0> |0000 8
3116 — = = RXBUFELM<4:0> — — — TXBUFELM<4:0> 0000
1A10|SPIESTAT -
150 — — — |FrRMERR [sPBUsY] — | — [sPITUR| SRMT [sPROV |SPRBE| — [sPmBE| — [ SPITBF | SPIRBF |0008 S
1A20| SPIGBUF [2or0 DATA<31:05 0000 =3
150 ' 0000 =
e = = == = = = = = === =T=T=7]=Tm |
150 — = = = = = = BRG<8:0> 0000 S
31:16] — = = = = = = = = = = = = = — | — Joooo =
1A40 [SPIBCON2| SPI FRM SPI SPI AUD . —~
e = ErreN | RoVEN | TUREN | IGNROV | IGNTUR | AUDEN = = = MONO = AUDMOD<1:0>  |0000 m
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. T
Note 1: All registers in this table except SPIXBUF have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and
INV Registers” for more information. T
3
<




PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 19-1: 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/I?S Module On bit
1 = SPI/I2S module is enabled
0 = SPI/I>S module 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
bit12  DISSDO: Disable SDOX pin bit*)
1 = SDOx pin is not used by the module. Pin is controlled by associated PORT register
0 = SDOXx 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-hit
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 is used for Slave mode
0 = SSx pin is not used for Slave mode, pin is controlled by the 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

Note 1: This bit can only be written when the ON bit = 0. Refer to Section 37.0 “ Electrical Characteristics” for

maximum clock frequency requirements.

2:  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).

3:  When AUDEN =1, the SPI/I2S module functions as if the CKP bit is equal to ‘1, regardless of the actual
value of the CKP bit.

4: This bit present for legacy compatibility and is superseded by PPS functionality on these devices (see
Section 12.4 “Peripheral Pin Select (PPS)” for more information).
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TABLE 21-1: 12C1 THROUGH I2C5 REGISTER MAP (CONTINUED)
2 Bits
o - ) %)
- * o =) 2
oo DO ] @
<o ‘HE o &
Tg & g 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 -
= o <
£
31:16] — — — — — — — — — — — — — — — —  |oo00
0430 | 12C3MSK
15:0 — — — — — — Address Mask Register 0000
31:16] — — — — — — — — — T =1 = 1T =1 = — — —  |oooo
0440 | 12C3BRG ;
15:0 Baud Rate Generator Register 0000
3116] — = = = = = = = = [ =01 = 1T = 1T = = = —  |oooo
0450 | 12C3TRN 150 — — — _ _ _ _ _ Transmit Register 0000
31:16] — — — — — — — — = [ = 1 = = [ = — — —  |oooo
0460 | 12C3RCV
15:0 — — — — — — — — Receive Register 0000
0600 | 12cacon 31:16 — — — — = = = = = PCIE SCIE BOEN SDAHT | SBCDE | AHEN DHEN |0000
15:0 ON — SIDL SCLREL | STRICT A10M DISSLW | SMEN GCEN STREN | ACKDT | ACKEN RCEN PEN RSEN SEN (1000
31:16 — — — — — — — — — — — — — — — — 0000
0610 12C4STAT 15:0 | ACKSTAT | TRSTAT | ACKTIM — — BCL GCSTAT | ADD10 | IWCOL | I2COoV D/A P S RIW RBF TBF |0000
0620 | 12c4pDD il — — — — — — — — — — — — — — — — 10000
15:0 — — — — — — Address Register 0000
0630 | 12camsk PRl — — — — — — - [ =1 -7 =1 = ] — [ — — — — 10000
15:0 — — — — — — Address Mask Register 0000
3116] — = = = = = = [ =T =1 =1 =T =1 = = = —  Joooo
0640 | 12C4BRG
15:0 Baud Rate Generator Register 0000
0650 | 12CATRN Petbl  — — — — — — — — - [ -1 -7 =1 = — — — 10000
15:0 — — — — — — — — Transmit Register 0000
0660 | 12carcy PEX8L — = = = = = = — - 1 =1 = - | — = = — 0000
15:0 — — — — — — — — Receive Register 0000
0800 | 12C5CON 31:16 — — = = = = = — — PCIE SCIE BOEN SDAHT | SBCDE AHEN DHEN |0000
15:0 ON — SIDL SCLREL | STRICT | A10M | DISSLW | SMEN GCEN STREN | ACKDT | ACKEN RCEN PEN RSEN SEN |1000
3116 — — — — — — — — — — — — — — — —  |o000
0810 | I2C5STAT
15:0 | ACKSTAT| TRSTAT | ACKTIM — — BCL GCSTAT | ADD10 IWCOL 12COV D/A P S R/W RBF TBF |0000
31:16 — — — — — — — — — — — — — — — — 0000
0820 | 12C5ADD 15:0 — — — — — — Address Register 0000
31:16] — — — — — — = [ =T = 1T =1T="1T =1 = — — —  |oooo
0830 | 12C5MSK
15:0 — — — — — — Address Mask Register 0000
31:16] — = = = = = — [ =T =T ="1T="1T =1 = = = —  |oooo
0840 | I12C5BRG ;
15:0 Baud Rate Generator Register 0000
3116] — = = = = = = = = [ =1 = 1T = 1T = = = —  Joooo
0850 [2C5TRN 15:0 — — — — — — — — Transmit Register 0000
31:16 — — — — — — — — — | — | — | — | — — — — 0000
0860 | I12C5RCV
15:0 — — — — — — — — Receive Register 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table except I2CxRCV have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and OxC, respectively. See Section 12.3 “CLR, SET, and

INV Registers” for more information.
2:  This register is not available on 64-pin devices.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 25-5:

ALRMTIME: ALARM TIME VALUE 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-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 HR10<3:0> HRO1<3:0>
R/W-x R/W-x | R/W-x R/W-x R/W-x R/W-x | R/W-x R/W-x
23:.16 MIN10<3:0> MINO1<3:0>
R/W-x R/W-x | R/W-x R/W-x R/W-x R/W-x | R/W-x R/W-x
158 SEC10<3:0> SEC01<3:0>
70 u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-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
bit 27-24
bit 23-20
bit 19-16
bit 15-12
bit 11-8
bit 7-0

HR10<3:0>: Binary Coded Decimal value of hours bits, 10 digits; contains a value from 0 to 2
HRO01<3:0>: Binary Coded Decimal value of hours bits, 1 digit; contains a value from 0 to 9
MIN10<3:0>: Binary Coded Decimal value of minutes bits, 10 digits; contains a value from 0 to 5
MINO01<3:0>: Binary Coded Decimal value of minutes bits, 1 digit; contains a value from 0 to 9
SEC10<3:0>: Binary Coded Decimal value of seconds bits, 10 digits; contains a value from 0 to 5
SEC01<3:0>: Binary Coded Decimal value of seconds bits, 1 digit; contains a value from 0 to 9
Unimplemented: Read as ‘0’
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 26-4: CRYPTO ENGINE SECURITY ASSOCIATION STRUCTURE (CONTINUED)

Name Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 30/22/1416 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
15:8 ENCKEY<15:8>
7:0 ENCKEY<7:0>
SA_ENCKEY3 |[31:24 ENCKEY<31:24>
23:16 ENCKEY<23:16>
15:8 ENCKEY<15:8>
7:0 ENCKEY<7:0>
SA_ENCKEY4 |[31:24 ENCKEY<31:24>
23:16 ENCKEY<23:16>
15:8 ENCKEY<15:8>
7:0 ENCKEY<7:0>
SA_ENCKEY5 |[31:24 ENCKEY<31:24>
23:16 ENCKEY<23:16>
15:8 ENCKEY<15:8>
7:0 ENCKEY<7:0>
SA_ENCKEY6 |[31:24 ENCKEY<31:24>
23:16 ENCKEY<23:16>
15:8 ENCKEY<15:8>
7:0 ENCKEY<7:0>
SA_ENCKEY7 |[31:24 ENCKEY<31:24>
23:16 ENCKEY<23:16>
15:8 ENCKEY<15:8>
7:0 ENCKEY<7:0>
SA_ENCKEY8 |[31:24 ENCKEY<31:24>
23:16 ENCKEY<23:16>
15:8 ENCKEY<15:8>
7:0 ENCKEY<7:0>
SA_AUTHIV1 [31:24 AUTHIV<31:24>
23:16 AUTHIV<23:16>
15:8 AUTHIV<15:8>
7:0 AUTHIV<7:0>
SA_AUTHIV2 [31:24 AUTHIV<31:24>
23:16 AUTHIV<23:16>
15:8 AUTHIV<15:8>
7:0 AUTHIV<7:0>
SA_AUTHIV3 [31:24 AUTHIV<31:24>
23:16 AUTHIV<23:16>
15:8 AUTHIV<15:8>
7:0 AUTHIV<7:0>
SA_AUTHIV4  [31:24 AUTHIV<31:24>
23:16 AUTHIV<23:16>
15:8 AUTHIV<15:8>
7:0 AUTHIV<7:0>
SA_AUTHIV5  [31:24 AUTHIV<31:24>
23:16 AUTHIV<23:16>
15:8 AUTHIV<15:8>
7:0 AUTHIV<7:0>
SA_AUTHIV6 [31:24 AUTHIV<31:24>
23:16 AUTHIV<23:16>
15:8 AUTHIV<15:8>
7:0 AUTHIV<7:0>
SA_AUTHIV7 [31:24 AUTHIV<31:24>
23:16 AUTHIV<23:16>
15:8 AUTHIV<15:8>
7:0 AUTHIV<7:0>
SA_AUTHIV8 [31:24 AUTHIV<31:24>
23:16 AUTHIV<23:16>
15:8 AUTHIV<15:8>
7:0 AUTHIV<7:0>

© 2015-2016 Microchip Technology Inc. DS60001320D-page 417



"ou| ABojouyoa | diyo0IoIN 9T0Z-STOZ @

TeY 8bed-aozeT0009SA

28.1 ADC Control Registers
TABLE 28-1: ADC REGISTER MAP
gﬁ . Bits "
35 ; 2 g
3| e g :
EE = 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 =
S
B0O0O [ADCCON1 31:16] TRBEN | TRBERR TRBMST<2:0> TRBSLV<2:0> FRACT SELRES<1:0> STRGSRC<4:0> 0060
150 ON = sIDL  |AICPMPEN| CVDEN |FSSCLKEN [FSPBCLKEN = = IRQVS<2:0> [strRevt | — | — | — w00
B004 [ADCCON2 31:16/BGVRRDY | REFFLT | EOSRDY CVDCPL<2:0> SAMC<9:0> 0000
15:0 | BGVRIEN |REFFLTIEN| EOSIEN |ADCEIOVR]  — ADCEIS<2:0> = ADCDIV<6:0> 0000
B0O8 [ADCCON3 31:16 ADCSEL<1:0> CONCLKDIV<5:0> DIGEN7 = — | pieens | DiGENS | DIGEN2 | DIGENL | DIGENO [0000
15:0 VREFSEL<2:0> TRGSUSP | UPDIEN | UPDRDY SAMP | RQCNVRT | GLSWTRG | GSWTRG ADINSEL<5:0> 0000
BOOC [ADCTRGMODE [31:16]  — = = = = = SHAALT<1:0> SH3ALT<1:0> SH2ALT<1:0> SH1ALT<1:0> SHOALT<1:0> 0000
15:0 = = = STRGEN4 | STRGEN3 | STRGEN2 | STRGEN1 | STRGENO = = = SSAMPEN4 | SSAMPEN3 [SSAMPEN2|SSAMPEN1{SSAMPENO|0000
BO10 |ADCIMCON1 |31:16| DIFF15 | SIGN15 DIFF14 SIGN14 DIFF13 SIGN13 DIFF12 SIGN12 DIFF11 SIGN11 DIFF10 SIGN10 DIFF9 SIGN9 DIFF8 SIGN8  |0000
15:0| DIFF7 SIGN7 DIFF6 SIGN6 DIFF5 SIGN5 DIFF4 SIGN4 DIFF3 SIGN3 DIFF2 SIGN2 DIFF1 SIGN1 DIFFO SIGNO  [0000
B014 |ADCIMCON2  |31:16| DIFF31M | siGN31® | pDIFF30® | sieN30® | DIFF29@ | sieN29@ | DIFF280 | sicN28@ | DIFF27® | sieN27® | pIFF26® | sieN26® | DIFF2s5@ | sigN25® | DIFF24@) | siGN24® 0000
15:0 | DIFF23® | siIGN23M | DIFF22® | siGN22® | DIFF21® | siGN21® | DIFF20@ | sigN20® | DIFF19® | siGN19® | DIFF18 SIGN18 DIFF17 SIGN17 | DIFF16 | SIGN16 (0000
B018 |[ADCIMCON3  (31:16 = = = = = = DIFF44 SIGN44 DIFF43 SIGN43 | DIFF42@ | siGN42@ | DIFF41®@ | siGN41@ | DIFF40@ | sIGN40® |0000
15:0 | DIFF39@ | SIGN39®@ | DIFF38®@ | sIGN38®@ | DIFF37@ | sIGN37@ | DIFF36@ | SIGN36(@ | DIFF35@ | SIGN35®?) | DIFF34®) | siGN34® | DIFF33® | sieN33® | DIFF32® | sicN32® |0000
B020 JADCGIRQEN1 |31:16|AGIEN31)| AGIEN30™M | AGIEN29( | AGIEN28™ | AGIEN27( | AGIEN26W | AGIEN25( | AGIEN24™M) | AGIEN23™M | AGIEN22( | AGIEN21D | AGIEN20W | AGIEN19() | AGIEN18 | AGIEN17 | AGIEN16 0000
15:0 | AGIEN15 | AGIEN14 | AGIEN13 | AGIEN12 | AGIEN11 | AGIEN1O | AGIENS | AGIEN8 | AGIEN7 | AGIEN6 | AGIENS | AGIEN4 | AGIEN3 | AGIEN2 | AGIENL1 | AGIENO 0000
B024 |ADCGIRQEN2 [31:16] — = = = = = = = = = = = = = = = 0000
15:0 — — — AGIEN44 | AGIEN43 [AGIEN42®? | AGIEN41® | AGIEN40@ | AGIEN39@ | AGIEN38@ [ AGIEN37®) | AGIEN36®) | AGIEN35(@ |AGIEN34)| AGIEN33™M [AGIEN32(1|0000
B028 |ADCCSS1 31:16| css31® | css30® | css29M | css28® | css27® | css26@W | css2s5M | css24® | css23® | css22® | css21@ | css20@) | css19® | cssis css17 CSS16 {0000
15:0| CSS15 cssi14 Css13 CsSs12 cssi1 CSS10 Css9 css8 css7 CSS6 CSS5 css4 css3 CsS2 css1 €SS0 {0000
B02C |ADCCSS2 31:16] — — — — — — — — — — — — — — — — 0000
15:0 — — — CSS44 Css43 css42@ | css41@ | css40@ | csS39@ | csS38@ | €537 | csSS36@ | €5S35@ | css34 | csS33M | c5532(M |0000
B030 |[ADCDSTAT1  |31:16| ARDY31® | ARDY30® | ARDY29() | ARDY28M | ARDY27(™ | ARDY26M | ARDY25() | ARDY24®) | ARDY23(D) | ARDY22(W | ARDY21(® | ARDY20®) | ARDY19() | ARDY18 | ARDY17 | ARDY16 (0000
15:0| ARDY15 | ARDY14 | ARDY13 | ARDY12 | ARDY1l | ARDY10 ARDY9 ARDY8 ARDY7 ARDY6 ARDY5 ARDY4 ARDY3 ARDY2 | ARDY1 | ARDYO [0000
B034 |ADCDSTAT2  |31:16] — — — — — — — — — — — — — — — — 0000
15:0 = = = ARDY44 | ARDY43 | ARDY42@ | ARDY41® | ARDY40® | ARDY39® | ARDY38®@ | ARDY37? | ARDY36@ | ARDY35@ | ARDY34() [ ARDY33W | ARDY32() |0000
B038 |ADCCMPEN1 |31:16| CMPE31®) | cMPE30®M | cMPE29W | cMPE28W | cMPE27(W | cMPE26 | cMPE25W | cMPE24M | cMPE23W | cMPE22( | cmPE21W | cMPE20®) | cMPE19™ | CMPE18 | CMPE17 | CMPE16 (0000
15:0| CMPE15 | CMPE14 | CMPE13 | CMPE12 | CMPE1l | CMPE10 | CMPE9 CMPES8 CMPE7 CMPE6 CMPES CMPE4 CMPE3 CMPE2 | CMPE1 | CMPEO |0000
B0O3C|[ADCCMP1 31:16 DCMPHI<15:0> 0000
15:0 DCMPLO<15:0> 0000
B040 |ADCCMPEN2 |31:16| CMPE31®) | cMPE30®M | cMPE29W | cMPE28™ | cMPE27(W | cMPE26 | cMPE25W | cMPE24M | cMPE23W | cMPE22® | cmPE21W | cMPE20® | cMPE19™ | CMPE18 | CMPE17 | CMPE16 (0000
15:0| CMPE15 | CMPE14 | CMPE13 | CMPE12 | CMPE1l | CMPE10 | CMPE9 CMPES8 CMPE7 CMPE6 CMPES5 CMPE4 CMPE3 CMPE2 | CMPE1 | CMPEO [0000
B044 |ADCCMP2 31:16 DCMPHI<15:0> 0000
15:0 DCMPLO<15:0> 0000
B048 |ADCCMPEN3  |31:16| CMPE31(1) | cMPE30™ | cMPE29® | cmPE28™ | cMPE27(W) | cMmPE26() | cMPE25W | cMPE24M | cMPE23™ | cMPE22®) | cvPE21@ | cmPE20®) | cMPE19M | CMPE18 | CMPE17 | CMPE16 (0000
15:0| CMPE15 | CMPE14 | CMPE13 | CMPE12 | CMPE1l | CMPE10 | CMPE9 CMPES8 CMPE7 CMPE6 CMPES CMPE4 CMPE3 CMPE2 | CMPE1 | CMPEO [0000
Note 1: This bit or register is not available on 64-pin devices.
2: This bit or register is not available on 64-pin and 100-pin devices.

3: Before enabling the ADC, the user application must initialize the ADC calibration values by copying them from the factory-programmed DEVADCXx Flash registers into the corresponding ADCxCFG registers.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 29-2:

CiCFG: CAN BAUD RATE CONFIGURATION 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 R/W-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0
2310 — | wakFL | — | — — SEG2PH<2:0>(1)
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
8 SEGopHTS® | sam® | SEG1PH<2:0> \ PRSEG<2:0>
_ R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 SIw<1:0>® | BRP<5:0>
Legend: HC = Hardware Clear S = Settable bit
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit  -n = Bit Value at POR: (‘0", ‘1’, x = Unknown)

bit 31-23
bit 22

bit 21-19
bit 18-16

bit 15

bit 14

bit 13-11

Note 1:

Unimplemented: Read as ‘0’
WAKEFIL: CAN Bus Line Filter Enable bit

1 = Use CAN bus line filter for wake-up
0 = CAN bus line filter is not used for wake-up

Unimplemented: Read as ‘0’
SEG2PH<2:0>: Phase Buffer Segment 2 bits(1:4)
111 = Lengthis 8 x TQ

000 =Lengthis 1 x TQ
SEG2PHTS: Phase Segment 2 Time Select bit(1)

1 = Freely programmable
0 = Maximum of SEG1PH or Information Processing Time, whichever is greater

SAM: Sample of the CAN Bus Line bit®

1 = Bus line is sampled three times at the sample point
0 = Bus line is sampled once at the sample point

SEG1PH<2:0>: Phase Buffer Segment 1 bits(*)
111 = Lengthis 8 x TQ

000 = Lengthis 1 x TQ

SEG2PH < SEG1PH. If SEG2PHTS is clear, SEG2PH will be set automatically.
3 Time bit sampling is not allowed for BRP < 2.

SJW < SEG2PH.

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>
(CiICON<23:21>) = 100) .
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 29-11: CiFLTCON1: CAN FILTER CONTROL REGISTER 1 (CONTINUED)

bit 15 FLTENS: Filter 17 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 14-13 MSEL5<1:0>: Filter 5 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 FSEL5<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

.
.

.

00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0
bit 7 FLTEN4: Filter 4 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 6-5 MSEL4<1:0>: Filter 4 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 FSEL4<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

00001 = Message matching filter is stored in FIFO buffer 1
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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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 29-14: CiFLTCON4: CAN FILTER CONTROL REGISTER 4

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
3124 TETENlo | MSELl9<10> | FSEL19<4:0>
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
%18 T E TENIS | MSEL18<1:0> | FSEL18<4:0>
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
8 TEEN17 | MsELIZ<10> | FSEL17<4:0>
_ R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 FLTEN16 | MSEL16<1:0> | FSEL16<4:0>
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 FLTEN19: Filter 19 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 30-29 MSEL19<1:0>: Filter 19 Mask Select bits
11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected
bit 28-24 FSEL19<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0
bit 23 FLTEN18: Filter 18 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 22-21 MSEL18<1:0>: Filter 18 Mask Select bits
11 = Acceptance Mask 3 selected
10 = Acceptance Mask 2 selected
01 = Acceptance Mask 1 selected
00 = Acceptance Mask 0 selected
bit 20-16 FSEL18<4:0>: FIFO Selection bits
11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

00001 = Message matching filter is stored in FIFO buffer 1
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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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 30-1: ETHCON1: ETHERNET CONTROLLER CONTROL REGISTER 1 (CONTINUED)

bit 7 AUTOFC: Automatic Flow Control bit
1 = Automatic Flow Control enabled
0 = Automatic Flow Control disabled

Setting this bit will enable automatic Flow Control. If set, the full and empty watermarks are used to
automatically enable and disable the Flow Control, respectively. When the number of received buffers
BUFCNT (ETHSTAT<16:23>) rises to the full watermark, Flow Control is automatically enabled. When
the BUFCNT falls to the empty watermark, Flow Control is automatically disabled.
This bit is only used for Flow Control operations and affects both TX and RX operations.

bit 6-5 Unimplemented: Read as ‘0’

bit 4 MANFC: Manual Flow Control bit

1 = Manual Flow Control is enabled
0 = Manual Flow Control is disabled

Setting this bit will enable manual Flow Control. If set, the Flow Control logic will send a PAUSE frame
using the PAUSE timer value in the PTV register. It will then resend a PAUSE frame every 128 *
PTV<15:0>/2 TX clock cycles until the bit is cleared.

Note:  For 10 Mbps operation, TX clock runs at 2.5 MHz. For 100 Mbps operation, TX clock runs at
25 MHz.

When this bit is cleared, the Flow Control logic will automatically send a PAUSE frame with a 0x0000
PAUSE timer value to disable Flow Control.

This bit is only used for Flow Control operations and affects both TX and RX operations.
bit 3-1 Unimplemented: Read as ‘0’
bit 0 BUFCDEC: Descriptor Buffer Count Decrement bit

The BUFCDEC bit is a write-1 bit that reads as ‘0’. When written with a ‘1’, the Descriptor Buffer Counter,
BUFCNT, will decrement by one. If BUFCNT is incremented by the RX logic at the same time that this bit
is written, the BUFCNT value will remain unchanged. Writing a ‘0’ will have no effect.

This bit is only used for RX operations.

Note 1: Itis not recommended to clear the RXEN bit and then make changes to any RX related field/register. The
Ethernet Controller must be reinitialized (ON cleared to ‘0’), and then the RX changes applied.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 37-23: 1/0 TIMING REQUIREMENTS

Standard Operating Conditions: 2.1V to 3.6V

(unless otherwise stated)

Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

AC CHARACTERISTICS

Pe't\lrgm. Symbol Characteristics® Min. | Typ.® | Max. | Units | Conditions
DO31 |TioR Port Output Rise Time

I/O Pins:

4x Source Driver Pins - _ _ 95 ns CLOAD = 50 pF

RA3, RA9, RA10, RA14, RA15
RBO-RB2, RB4, RB6-RB7, RB11,
RB13

RC12-RC15

RDO, RD6-RD7, RD11, RD14
RES8, RE9

RF2, RF3, RF8 — — 6 ns CLOAD = 20 pF
RG15

RHO, RH1, RH4-RH6, RH8-RH13
RJ0-RJ2, RJ8, RJ9, RJ11

Port Output Rise Time
I/0 Pins:

8x Source Driver Pins -
RAO-RA2, RA4, RA5 — — 8 ns CLoAD =50 pF
RB3, RB5, RB8-RB10, RB12, RB14,
RB15

RC1-RC4

RD1-RD5, RD9, RD10, RD12, RD13,
RD15

RE4-RE7

RFO, RF4, RF5, RF12, RF13

RGO, RG1, RG6-RG9 - - 6 ns  |CLoAD =20 pF
RH2, RH3, RH7, RH14, RH15
RJ3-RJ7, RJ10, RJ12-RJ15
RKO-RK7

Port Output Rise Time

/O Pins: — — 35 ns |CLOAD = 50 pF
12x Source Driver Pins -
RA6, RA7
REO-RE3
RF1 — — 2 ns CLOAD = 20 pF
RG12-RG14

Note 1. Data in “Typical” column is at 3.3V, +25°C unless otherwise stated.
2: This parameter is characterized, but not tested in manufacturing.
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P

FIGURE 37-13:  SPIX MODULE SLAVE MODE (CKE = 1) TIMING CHARACTERISTICS
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TABLE 37-33: SPIx MODULE SLAVE MODE (CKE = 1) TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 2.1V to 3.6V

(unless otherwise stated)

Operating temperature -40°C < TA < +85°C for Industrial
-40°C < Ta < +125°C for Extended

lei\lrgm. Symbol Characteristics® Min. Typical(z) Max. | Units Conditions
SP70 |TscL SCKXx Input Low Time (Note 3) Tsck/2 — — ns —
SP71 |TscH SCKXx Input High Time (Note 3) Tsck/2 — — ns —
SP72 |TscF SCKXx Input Fall Time — — 10 ns —
SP73 |TscR SCKXx Input Rise Time — — 10 ns —
SP30 |ToboF SDOx Data Output Fall Time — — — ns |See parameter DO32
(Note 4)
SP31 |TpoR SDOx Data Output Rise Time — — — ns |See parameter DO31
(Note 4)
SP35 |TscH2bpoV, |SDOx Data Output Valid after — — 10 ns |VDD> 2.7V
TscL2poV |SCKx Edge _ _ 15 ns VDD < 2.7V
SP40 |TpIV2scH, |Setup Time of SDIx Data Input 0 — — ns —
TbpIV2scL |[to SCKx Edge
SP41 |TscH2biL, |Hold Time of SDIx Data Input 7 — — ns —
TscL2piL |to SCKx Edge
Note 1. These parameters are characterized, but not tested in manufacturing.

2: Datain “Typical” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance

only and are not tested.
3:  The minimum clock period for SCKx is 20 ns.
4: Assumes 30 pF load on all SPIx pins.
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A.2  Analog-to-Digital Converter (ADC)

The PIC32MZ EF family of devices has a new 12-bit
High-Speed Successive Approximation Register (SAR)
ADC module that replaces the 10-bit ADC module in
PIC32MX5XX/6XX/7XX devices; therefore, the use of
Bold type to show differences is not used in the follow-
ing table. Note that not all register differences are
described in this section; however, the key feature
differences are listed in Table A-3.

TABLE A-3:  ADC DIFFERENCES

PIC32MX5XX/6XX/7TXX Feature

PIC32MZ EF Feature

Clock Selection and Operating Frequency (TAD)

On PIC32MX devices, the ADC clock was derived from either the
FRC or from the PBCLK.

ADRC (AD1CON3<15>)
1 = FRC clock
0 = Clock derived from Peripheral Bus Clock (PBCLK)

On PIC32MZ EF devices, the three possible sources of the ADC
clock are FRC, REFCLKO3, and SYSCLK.

ADCSEL<1:0> (ADCCON3<31:30>)
11 =FRC

10 = REFCLKO3

01 = SYSCLK

00 = Reserved

On PIC32MX devices, if the ADC clock was derived from the
PBCLK, that frequency was divided further down, with a maxi-
mum divisor of 512, and a minimum divisor of two.

ADCS<7:0> (AD1CON3<7:0>)
11111111 =512 * TpB = TAD

00000001 =4 *TpB = TAD
00000000 =2 * TPB = TAD

On PIC32MZ EF devices, any ADC clock source can be divided
down separately for each dedicated ADC and the shared ADC,
with a maximum divisor of 254. The input clock can also be fed
directly to the ADC.

ADCDIV<6:0> (ADCTIMEx<22:16>)
ADCDIV<6:0> (ADCCON2<6:0>)
1111111 =254*TQ = TAD

0000011 =6*TQ =TAD
0000010 =4*TQ =TAD
0000001 =2*TQ = TAD
0000000 = TQ = TAD
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