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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® M-Class

32-Bit Single-Core

200MHz

EBI/EMI, Ethernet, 12C, PMP, SPI, SQI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
78

2MB (2M x 8)

FLASH

512K x 8

2.1V ~ 3.6V

A/D 40x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TQFP

100-TQFP (14x14)
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

The FPU implements a high-performance 7-stage
pipeline:
» Decode, register read and unpack (FR stage)
* Multiply tree, double pumped for double (M1
stage)
¢ Multiply complete (M2 stage)
« Addition first step (Al stage)
« Addition second and final step (A2 stage)
« Packing to IEEE format (FP stage)
» Register writeback (FW stage)
The FPU implements a bypass mechanism that allows
the result of an operation to be forwarded directly to the

instruction that needs it without having to write the
result to the FPU register and then read it back.

Table 3-5 lists the Coprocessor 1 Registers for the
FPU.

TABLE 3-5: FPU (CP1) REGISTERS
Register | Register .
Number | Name Function
0 FIR Floating Point implementation
register. Contains information
that identifies the FPU.
25 FCCR | Floating Point condition codes
register.
26 FEXR |Floating Point exceptions
register.
28 FENR | Floating Point enables register.
31 FCSR |Floating Point Control and
Status register.

3.2 Power Management

The processor core offers a number of power manage-
ment features, including low-power design, active power
management and power-down modes of operation. The
core is a static design that supports slowing or halting
the clocks, which reduces system power consumption
during Idle periods.

3.2.1 INSTRUCTION-CONTROLLED
POWER MANAGEMENT

The mechanism for invoking Power-Down mode is
through execution of the WAI T instruction. For more
information on power management, see Section 33.0
“Power-Saving Features”.

3.2.2 LOCAL CLOCK GATING

The majority of the power consumed by the processor
core is in the clock tree and clocking registers. The
PIC32MZ family makes extensive use of local gated-
clocks to reduce this dynamic power consumption.

33 L1 Instruction and Data Caches

331 INSTRUCTION CACHE (I-CACHE)

The I-Cache is an on-core memory block of 16 Kbytes.
Because the I-Cache is virtually indexed, the virtual-to-
physical address translation occurs in parallel with the
cache access rather than having to wait for the physical
address translation. The tag holds 22 bits of physical
address, a valid bit, and a lock bit. The LRU
replacement bits are stored in a separate array.

The I-Cache block also contains and manages the
instruction line fill buffer. Besides accumulating data to
be written to the cache, instruction fetches that refer-
ence data in the line fill buffer are serviced either by a
bypass of that data, or data coming from the external
interface. The I-Cache control logic controls the bypass
function.

The processor core supports I-Cache locking. Cache
locking allows critical code or data segments to be
locked into the cache on a per-line basis, enabling the
system programmer to maximize the efficiency of the
system cache.

The cache locking function is always available on all
I-Cache entries. Entries can then be marked as
locked or unlocked on a per entry basis using the
CACHE instruction.

3.3.2 DATA CACHE (D-CACHE)

The D-Cache is an on-core memory block of 4 Kbytes.
This virtually indexed, physically tagged cache is pro-
tected. Because the D-Cache is virtually indexed, the
virtual-to-physical address translation occurs in parallel
with the cache access. The tag holds 22 bits of physical
address, a valid bit, and a lock bit. There is an addi-
tional array holding dirty bits and LRU replacement
algorithm bits for each set of the cache.

In addition to I-Cache locking, the processor core also
supports a D-Cache locking mechanism identical to the
I-Cache. Critical data segments are locked into the
cache on a per-line basis. The locked contents can be
updated on a store hit, but cannot be selected for
replacement on a cache miss.

The D-Cache locking function is always available on
all D-Cache entries. Entries can then be marked as
locked or unlocked on a per-entry basis using the
CACHE instruction.

3.3.3 ATTRIBUTES

The processor core |-Cache and D-Cache attributes
are listed in the Configuration registers (see
Register 3-1 through Register 3-4).

© 2015-2016 Microchip Technology Inc.
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7.2 Interrupts For details on the Variable Offset feature, refer to 8.5.2 “Variable Offset” in o
] ) ) ) Section 8. “Interrupt Controller” (DS60001108) of the “PIC32 Family (_)

The PIC32MZ EF familly uses varlablg offsets for veptor spacing. Thls allows the Reference Manual’. o
interrupt vector spacing to be configured according to application needs. A . . o . N
unique interrupt vector offset can be set for each vector using its associated Table 7-2 provides the Interrupt IRQ, vector and bit location information. =
OFFx register. N
TABLE 7-2: INTERRUPT IRQ, VECTOR, AND BIT LOCATION rgn
Interrupt Source® XC32 Vector Name IRQ Vector # interrupt Bit Location Persistent g

# Flag ‘ Enable ‘ Priority Sub-priority | Interrupt Q.

Highest Natural Order Priority %

Core Timer Interrupt CORE_TIMER_VECTOR 0 |OFF000<17:1>| IFS0<0> | IEC0<0> | IPC0<4:2> IPC0O<1:0> No o
Core Software Interrupt O | CORE_SOFTWARE_0_VECTOR 1 |OFF001<17:1>| IFSO<1> | IECO<1> | IPC0<12:10> |IPC0<9:8> No O
Core Software Interrupt 1  CORE_SOFTWARE_1_VECTOR 2 |OFF002<17:1>| IFS0<2> | IEC0<2> | IPC0<20:18> |IPC0<17:16> No g
External Interrupt O _EXTERNAL_O_VECTOR 3 |OFF003<17:1>| IFS0<3> | IEC0<3> |IPC0<28:26> |IPC0<25:24> No >
Timerl _TIMER_1_VECTOR 4 |OFF004<17:1>| IFS0<4> | [IEC0<4> |IPC1<4:2> IPC1<1:0> No 8
Input Capture 1 Error _INPUT_CAPTURE_1_ERROR_VECTOR | 5 |OFF005<17:1>| IFS0<5> | [IEC0<5> [IPC1<12:10> |IPC1<9:8> Yes g
Input Capture 1 _INPUT_CAPTURE_1_VECTOR 6 |OFF006<17:1>| IFS0<6> | IEC0<6> |IPC1<20:18> |IPC1<17:16> Yes —
Output Compare 1 OUTPUT_COMPARE_1_VECTOR 7 |OFF007<17:1>| IFSO<7> | IECO<7> | IPC1<28:26> |IPC1<25:24> No <
External Interrupt 1 EXTERNAL_1 VECTOR 8 |OFF008<17:1>| IFS0<8> | IEC0<8> | IPC2<4:2> IPC2<1:0> No §
Timer2 _TIMER_2_VECTOR 9 |OFF009<17:1>| IFS0<9> | [IEC0<9> |IPC2<12:10> |IPC2<9:8> No 5
Input Capture 2 Error _INPUT_CAPTURE_2_ERROR_VECTOR | 10 [OFF010<17:1>|IFS0<10>(IEC0<10>|IPC2<20:18> |IPC2<17:16> Yes T
Input Capture 2 _INPUT_CAPTURE_2_VECTOR 11 |OFF011<17:1>|IFS0<11>|IEC0<11>|IPC2<28:26> |IPC2<25:24> Yes o
Output Compare 2 OUTPUT_COMPARE_2_VECTOR 12 |OFF012<17:1>|IFS0<12>[IEC0<12>|IPC3<4:2> IPC3<1:0> No 9_.—)'-
External Interrupt 2 EXTERNAL_2_VECTOR 13 |OFF013<17:1>|IFS0<13>|IEC0<13>|IPC3<12:10> |IPC3<9:8> No >
Timer3 _TIMER_3_VECTOR 14 |OFF014<17:1>|IFS0<14>(IEC0<14>|IPC3<20:18> |IPC3<17:16> No «Q
Input Capture 3 Error _INPUT_CAPTURE_3_ERROR_VECTOR | 15 [OFF015<17:1>|IFS0<15>(IEC0<15>|IPC3<28:26> ||PC3<25:24> Yes g
Input Capture 3 _INPUT_CAPTURE_3_VECTOR 16 |OFF016<17:1>|IFS0<16>|IEC0<16>|IPC4<4:2> IPC4<1:0> Yes 5
Output Compare 3 _OUTPUT_COMPARE_3_VECTOR 17 |OFF017<17:1>|IFS0<17>|IEC0<17>|IPC4<12:10> |IPC4<9:8> No -
External Interrupt 3 EXTERNAL_3_VECTOR 18 |OFF018<17:1>|IFS0<18>|IEC0<18>|1PC4<20:18> |IPC4<17:16> No g
Timer4 _TIMER_4_VECTOR 19 |OFF019<17:1>|IFS0<19>(IEC0<19>| IPC4<28:26> |IPC4<25:24> No —
Input Capture 4 Error _INPUT_CAPTURE_4_ERROR_VECTOR | 20 |OFF020<17:1>|IFS0<20>|IEC0<20>| IPC5<4:2> IPC5<1:0> Yes ’I-T-I
Input Capture 4 _INPUT_CAPTURE_4_VECTOR 21 |OFF021<17:1>|IFS0<21>|IEC0<21>|IPC5<12:10> |IPC5<9:8> Yes J
Note 1: Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list of available peripherals. Tm
2. This interrupt source is not available on 64-pin devices. Q

3: This interrupt source is not available on 100-pin devices. 3

4:  This interrupt source is not available on 124-pin devices. <




PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 7-2: PRISS: PRIORITY SHADOW SELECT REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
3L:24 PRI7SS<3:0>(1 PRI655<3:0>(1)
_ Rw-0 | Rwo | Rwo | RWO RW-0 | R/W-0 | R/IW-0 R/W-0
23:16 PRI5SS<3:0>(1 PRI4SS<3:0>(1
_ Rw-0 | Rwo | Rwo | RWO RW-0 | R/W-0 | R/IW-0 R/W-0
158 PRI3SS<3:0> PRI2SS<3:0>(1
' Rw-0 | RwWoO | R/W-0 |  RrRwo u-0 u-0 u-0 R/W-0
70 PRI1SS<3:0>( — — — SS0
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 = Bitis unknown

bit 31-28

bit 27-24

bit 23-20

bit 19-16

Note 1:

PRI7SS<3:0>: Interrupt with Priority Level 7 Shadow Set bits(?)

1xxx = Reserved (by default, an interrupt with a priority level of 7 uses Shadow Set 0)
0111 = Interrupt with a priority level of 7 uses Shadow Set 7

0110 = Interrupt with a priority level of 7 uses Shadow Set 6

0001 = Interrupt with a priority level of 7 uses Shadow Set 1

0000 = Interrupt with a priority level of 7 uses Shadow Set 0

PRI6SS<3:0>: Interrupt with Priority Level 6 Shadow Set bits(1)

1xxx = Reserved (by default, an interrupt with a priority level of 6 uses Shadow Set 0)
0111 = Interrupt with a priority level of 6 uses Shadow Set 7

0110 = Interrupt with a priority level of 6 uses Shadow Set 6

0001 = Interrupt with a priority level of 6 uses Shadow Set 1

0000 = Interrupt with a priority level of 6 uses Shadow Set 0

PRI5SS<3:0>: Interrupt with Priority Level 5 Shadow Set bits(?)

1xxx = Reserved (by default, an interrupt with a priority level of 5 uses Shadow Set 0)
0111 = Interrupt with a priority level of 5 uses Shadow Set 7

0110 = Interrupt with a priority level of 5 uses Shadow Set 6

0001 = Interrupt with a priority level of 5 uses Shadow Set 1
0000 = Interrupt with a priority level of 5 uses Shadow Set 0

PRI4SS<3:0>: Interrupt with Priority Level 4 Shadow Set bits(?)

1xxx = Reserved (by default, an interrupt with a priority level of 4 uses Shadow Set 0)
0111 = Interrupt with a priority level of 4 uses Shadow Set 7
0110 = Interrupt with a priority level of 4 uses Shadow Set 6

0001 = Interrupt with a priority level of 4 uses Shadow Set 1
0000 = Interrupt with a priority level of 4 uses Shadow Set 0

These bits are ignored if the MVEC bit (INTCON<12>) = 0.

DS60001320D-page 146
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 8-8: CLKSTAT: OSCILLATOR CLOCK 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
70 u-0 u-0 R-0 R-0 u-0 R-0 R-0 R-0
’ — — LPRCRDY | SOSCRDY — POSCRDY | DIVSPLLRDY | FRCRDY
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 31-6 Unimplemented: Read as ‘0’
bit 5 LPRCRDY: Low-Power RC (LPRC) Oscillator Ready Status bit
1 = LPRC is stable and ready
0 = LPRC is disabled or not operating
bit 4 SOSCRDY: Secondary Oscillator (Sosc) Ready Status bit
1 = Sosc is stable and ready
0 = Sosc is disabled or not operating
bit 3 Unimplemented: Read as ‘0’
bit 2 POSCRDY: Primary Oscillator (Posc) Ready Status bit
1 = Posc is stable and ready
0 = Posc is disabled or not operating
bit 1 DIVSPLLRDY: Divided System PLL Ready Status bit
1 = Divided System PLL is ready
0 = Divided System PLL is not ready
bit O FRCRDY: Fast RC (FRC) Oscillator Ready Status bit

1 = FRC is stable and ready
0 = FRC is disabled for not operating

© 2015-2016 Microchip Technology Inc. DS60001320D-page 167



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-13: USBOTG: USB OTG CONTROL/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
U0 U0 U0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 _ — _ RXDPB RXFIFOSZ<3:0>
U0 U0 U0 RIW-0 rRwo [ rRwo | RrRwo | Rwo
23:.16 — — — TXDPB TXFIFOSZ<3:0>
U0 U0 U0 U0 U0 U-0 RIW-0 RIW-0
158 _ — _ — — _ TXEDMA | RXEDMA
' R-1 RO R0 RO R0 R0 RIW-0, HC RIW-0
0 BDEV FSDEV LSDEV VBUS<1:0> HOSTMODE | HOSTREQ | SESSION
Legend:
R = Readable hit 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 31-29 Unimplemented: Read as ‘0’

bit 28 RXDPB: RX Endpoint Double-packet Buffering Control bit
1 = Double-packet buffer is supported. This doubles the size set in RXFIFOSZ.
0 = Double-packet buffer is not supported

bit 27-24 RXFIFOSZ<3:0>: RX Endpoint FIFO Packet Size bits

The maximum packet size to allowed for (before any splitting within the FIFO of Bulk/High-Bandwidth
packets prior to transmission)

1111 = Reserved

1010 = Reserved
1001 = 4096 bytes
1000 = 2048 bytes
0111 = 1024 bytes
0110 =512 bytes
0101 = 256 bytes
0100 =128 bytes
0011 = 64 bytes
0010 = 32 bytes
0001 = 16 bytes
0000 = 8 hytes

bit 23-21 Unimplemented: Read as ‘0’

bit 20 TXDPB: TX Endpoint Double-packet Buffering Control bit
1 = Double-packet buffer is supported. This doubles the size set in TXFIFOSZ.
0 = Double-packet buffer is not supported

© 2015-2016 Microchip Technology Inc. DS60001320D-page 227



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-16: USBINFO: USB INFORMATION REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ RIW-0 RIW-0 RIW-1 RW-1 RIW-1 RIW-1 RIW-0 RIW-0
31:24 VPLEN<7:0>
_ rRwo | rwa [ Rrwo | Rwa1 rRwi | rRwi [ Rwo | Rwo
23:16 WTCON<3:0> WTID<3:0>
_ R-1 | RO | RO | RO R-1 | R-1 | RO | RO
158 DMACHANS<3:0> RAMBITS<3:0>
70 RO | RrR1 | R1 | R1 RO | RrR1 | R1 | R1
RXENDPTS<3:0> TXENDPTS<3:0>
Legend:
R = Readable hit 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 31-24 VPLEN<7:0>: VBUs pulsing charge length bits

bit 23-20

bit 19-6

bit 15-12

bit 11-8

bit 7-4

bit 3-0

Sets the duration of the VBUS pulsing charge in units of 546.1 us. (The default setting corresponds to 32.77
ms.)

WTCON<3:0>: Connect/Disconnect filter control bits

Sets the wait to be applied to allow for the connect/disconnect filter in units of 533.3 ns. The default setting
corresponds to 2.667 ps.

WTID<3:0>: ID delay valid control bits

Sets the delay to be applied from IDPULLUP being asserted to IDDIG being considered valid in units of
4.369ms. The default setting corresponds to 52.43ms.

DMACHANS<3:0>: DMA Channels bits

These read-only bits provide the number of DMA channels in the USB module. For the PIC32MZ EF family,
this number is 8.

RAMBITS<3:0>: RAM address bus width bits

These read-only bits provide the width of the RAM address bus. For the PIC32MZ EF family, this number
is 12.

RXENDPTS<3:0>: Included RX Endpoints bits

This read-only register gives the number of RX endpoints in the design. For the PIC32MZ EF family, this
number is 7.

TXENDPTS<3:0>: Included TX Endpoints bits

These read-only bits provide the number of TX endpoints in the design. For the PIC32MZ EF family, this
number is 7.

DS60001320D-page 232
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TABLE 12-22: PERIPHERAL PIN SELECT INPUT REGISTER MAP (CONTINUED)
a Bits
e | s ) @
o [ [}
32 e g @
= IS o &
< é E”Z = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 17/1 16/0 =
2> [} P
£
31:16 — — — — — — — — — — — — — — — — 0000
1444 IC4R
150 | — — — — — _ — = = = — — IC4R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1448 IC5R
15:0 — — — = = = = = = = = — IC5R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
144C IC6R
15:0 — — — = = = = = = = = — IC6R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1450 IC7TR
150 | — — — — — _ — = = = — — IC7R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1454 IC8R
15:0 — — — = = = = = = = = — IC8R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1458 ICOR
15:0 — — — = = = = = = = = — IC9R<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1460 OCFAR
150 _ _ — — _ — — — — = — — OCFAR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1468 U1RXR
15:0 — — — = = = = = = — — — U1RXR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
146C U1CTSR
15:0 — — — = = = = = = — — — U1CTSR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1470 U2RXR
15:0 — — — = = = = = = — — — U2RXR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1474 U2CTSR
15:0 — — — = = = = = = = = — U2CTSR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1478 U3RXR
15:0 — — — = = = = = = = = — U3RXR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
147C U3CTSR
15:0 — — — = = = = = = = = — U3CTSR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1480 U4RXR
150 | — — — — — _ — = = = — — U4RXR<3:0> 0000
31:16 — — — — — — — — — — — — — — | — — 0000
1484 U4CTSR
150 | — — — — — _ — = = — — — U4CTSR<3:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  This register is not available on 64-pin devices.
2:  This register is not available on devices without a CAN module.
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TABLE 12-23: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP (CONTINUED)

» Bits
Eo 3 g
$g'| 2k | & :
E é SO:”Z = 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 ;
.‘>:
31:16 — — — — — — — — — — — — — — — — 0000
15B4 | RPC13R 15:0 — — — — — — — — — — — — RPC13R<3:0> 0000
15B8 | RPC14R 3116 — — — — — — — - — — — — — [ =1 =71 = 0000
150 — — — — _ _ — —_ — — — — RPC14R<3:0> 0000
15C0 | RPDOR 3116 — — — — — — — — — — — — - | = 1T =1 = 0000
150 — — — — _ _ — —_ — — — - RPDOR<3:0> 0000
3116 | — = = = = = — — — — — — — | — | — T — TJoooo
15C4 | RPDI1R 150 — — — — — _ — _ _ — — — RPD1R<3:0: 0000
15C8 | RPD2R 3116 — — — — — — — - — — — — — [ =1 =71 = 0000
150 — — — — _ _ — —_ — — — - RPD2R<3:0> 0000
15CC | RPD3R 3116 — — — — — — — — — — — — - | = 1T =1 = 0000
150 — — — — _ _ — —_ — — — - RPD3R<3:0> 0000
3116 | — = = = = = — — — — — — — | — | — T — TJoooo
15D0 | RPD4R 150 — — — — — — — — — — — — RPD4R<3:0> 0000
15D4 | RPD5R 3116 — — — — — — — - — — — — — [ =1 =71 = 0000
150 — — — — _ _ — —_ — — — - RPD5R<3:0> 0000
1508 | RPDER® |18l — = = — — - — - - - - = — | — | — 1 — Tooo0
150 — — — — — _ — — — — — = RPD6R<3:0> 0000
150C |RPD7R@ [SE0l — — = — — - — - - - - = — | — | — [ — ooo0
150 — — — — — — — — — — — = RPD7R<3:0> 0000
15E4 | RPD9R 31:16 — — — — — — — - — — — — - | = 1 =1 = 0000
150 — — — — _ _ — —_ — — — - RPD9R<3:0> 0000
15E8 | RPD10R 3116 — — = — — — — - — - — — — | = 1T =1 = 0000
150 — — — — — _ — — — — — — RPD10R<3:0> 0000
3116 | — = = = = = — — — — — — — [ = — | — Joooo
15EC | RPDI1IR 150 — — — — — — — — — — — — RPD11R<3:0> 0000
15F0 |RPD12RD) o0l — — — — — — - — — — — — - [ =1 = 1 = 0000
15:0 — — — — _ _ — —_ — — — — RPD12R<3:0> 0000
15F8 | RPD14RM 31161 — = — — — — — — - — — — - [ =1 = 1 = 0000
150 — — — — — _ — — — — — — RPD14R<3:0> 0000
15FC |RPDISR® [PXt01  — — = — — - — - - - - = — | — | — [ — ooo0
15:0 — — — — — — — — — — — — RPD15R<3:0> 0000
160C | RPE3R 3116 — — — — — — — - — — — — - | = 1 =1 = 0000
150 — — — — _ _ — —_ — — — - RPE3R<3:0> 0000
1614 | RPESR 31:16 = — = — — — — - — - — — — | = 1T =1 = 0000
150 — — — — — _ — — — — — = RPE5R<3:0> 0000
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1:  This register is not available on 64-pin devices.
2:  This register is not available on 64-pin and 100-pin devices.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 15-3: DMTCLR: DEADMAN TIMER CLEAR REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
9 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, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 31-8 Unimplemented: Read as ‘0’
bit 7-0 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 DMTCNT 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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FIGURE 26-4: FORMAT OF BD_SRCADDR
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1  24/16/8/0
31-24 BD_SCRADDR<31:24>
23-16 BD_SCRADDR<23:16>
15-8 BD_SCRADDR<15:8>
7-0 BD_SCRADDR<7:0>

bit 31-0 BD_SCRADDR: Buffer Source Address

The source address of the buffer that needs to be passed through the PE-CRDMA for encryption or
authentication. This address must be on a 32-bit boundary.

FIGURE 26-5: FORMAT OF BD_DSTADDR
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
31-24 BD_DSTADDR<31:24>
23-16 BD_DSTADDR<23:16>
15-8 BD_DSTADDR<15:8>
7-0 BD_DSTADDR<7:0>

bit 31-0 BD_DSTADDR: Buffer Destination Address

The destination address of the buffer that needs to be passed through the PE-CRDMA for encryption
or authentication. This address must be on a 32-bit boundary.

FIGURE 26-6: FORMAT OF BD_NXTADDR
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
31-24 BD_NXTADDR<31:24>
23-16 BD_NXTADDR<23:16>
15-8 BD_NXTADDR<15:8>
7-0 BD_NXTADDR<7:0>

bit 31-0 BD_NXTADDR: Next BD Pointer Address Has Next Buffer Descriptor
The next buffer can be a next segment of the previous buffer or a new packet.
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REGISTER 28-1: ADCCON1: ADC CONTROL REGISTER 1 (CONTINUED)

bit 3 STRGLVL: Scan Trigger High Level/Positive Edge Sensitivity bit
1 = Scan trigger is high level sensitive. Once STRIG mode is selected (TRGSRCx<4:0> in the ADCTRGx
register), the scan trigger will continue for all selected analog inputs, until the STRIG option is removed.
0 = Scan trigger is positive edge sensitive. Once STRIG mode is selected (TRGSRCx<4:0> in the
ADCTRGXx register), only a single scan trigger will be generated, which will complete the scan of all
selected analog inputs.

bit 2-0 Unimplemented: Read as ‘0’
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REGISTER 28-5:

ADCIMCON1: ADC INPUT MODE CONTROL REGISTER 1

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
RIW-0 R/IW-0 R/W-0 RIW-0 R/W-0 R/W-0 R/IW-0 R/W-0
31:24 DIFF15 SIGN15 DIFF14 SIGN14 DIFF13 SIGN13 DIFF12 SIGN12
R/IW-0 RIW-0 R/W-0 RIW-0 R/W-0 R/W-0 RIW-0 R/W-0
23:16 DIFF11 SIGN11 DIFF10 SIGN10 DIFF9 SIGN9 DIFF8 SIGN8
RIW-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RIW-0 R/W-0
158 DIFF7 SIGN7 DIFF6 SIGN6 DIFF5 SIGN5 DIFF4 SIGN4
' RIW-0 R/W-0 R/W-0 RIW-0 R/W-0 R/W-0 RIW-0 R/W-0
0 DIFF3 SIGN3 DIFF2 SIGN2 DIFF1 SIGN1 DIFFO SIGNO
Legend:
R = Readable hit 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 DIFF15: AN15 Mode bit

1 = AN15 is using Differential mode

0 = AN15 is using Single-ended mode
SIGN:15 AN15 Signed Data Mode bit

1 = AN15 is using Signed Data mode

0 = AN15 is using Unsigned Data mode
DIFF14: AN14 Mode bit

1 = AN14 is using Differential mode

0 = AN14 is using Single-ended mode
SIGN14: AN14 Signed Data Mode hit

1 = AN14 is using Signed Data mode

0 = AN14 is using Unsigned Data mode
DIFF13: AN13 Mode bit

1 = AN13 is using Differential mode

0 = AN13 is using Single-ended mode
SIGN13: AN13 Signed Data Mode hit

1 = AN13 is using Signed Data mode

0 = AN13 is using Unsigned Data mode
DIFF12: AN12 Mode bit

1 = AN12 is using Differential mode

0 = AN12 is using Single-ended mode
SIGN12: AN12 Signed Data Mode bit

1 = AN12 is using Signed Data mode

0 = AN12 is using Unsigned Data mode
DIFF11: AN11 Mode bit

1 = AN11 is using Differential mode

0 = AN11 is using Single-ended mode
SIGN11: AN11 Signed Data Mode bit

1 = AN11 is using Signed Data mode

0 = AN11 is using Unsigned Data mode
DIFF10: AN10 Mode bit

1 = AN10 is using Differential mode

0 = AN10 is using Single-ended mode

bit 30

bit 29

bit 28

bit 27

bit 26

bit 25

bit 24

bit 23

bit 22

bit 21
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REGISTER 28-19: ADCTRG3: ADC TRIGGER SOURCE 3 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 RW-0 RIW-0 RW-0 RW-0 RIW-0
31:24
— — — TRGSRC11<4:0>
2316 u-0 u-0 U-0 RW-0 rRwo | Rwo | Rwo RW-0
) — — — TRGSRC10<4:0>
158 uU-0 uU-0 U-0 RW-0 RWo | Rwo |  Rwo RW-0
: — — — TRGSRC9<4:0>
-0 u-0 u-0 U-0 rRwo | RrRwo | RrRwo | Rrwo | Rwo
) — — — TRGSRC8<4:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bitis cleared X = Bit is unknown

bit 31-29
bit 28-24

bit 23-21
bit 20-16

bit 15-13
bit 12-8

bit 7-5
bit 4-0

Unimplemented: Read as ‘0’

TRGSRC11<4:0>: Trigger Source for Conversion of Analog Input AN11 Select bits
11111 = Reserved

01101 = Reserved

01100 = Comparator 2 (COUT)

01011 = Comparator 1 (COUT)

01010 = OCMP5

01001 = OCMP3

01000 = OCMP1

00111 = TMRS5 match

00110 = TMR3 match

00101 = TMR1 match

00100 = INTO External interrupt

00011 = STRIG

00010 = Global level software trigger (GLSWTRG)
00001 = Global software edge Trigger (GSWTRG)
00000 = No Trigger

For STRIG, in addition to setting the trigger, it also requires programming of the STRGSRC<4:0> bits
(ADCCON1<20:16>) to select the trigger source, and requires the appropriate CSS bits to be set in the
ADCCSSx registers.

Unimplemented: Read as ‘0’

TRGSRC10<4:0>: Trigger Source for Conversion of Analog Input AN10 Select bits
See bits 28-24 for bit value definitions.

Unimplemented: Read as ‘0’

TRGSRC9<4:0>: Trigger Source for Conversion of Analog Input AN9 Select bits
See bits 28-24 for bit value definitions.

Unimplemented: Read as ‘0’

TRGSRC8<4:0>: Trigger Source for Conversion of Analog Input AN8 Select bits
See bits 28-24 for bit value definitions.
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TABLE 29-2:. CAN2 REGISTER SUMMARY FOR PIC32MZXXXXECF AND PIC32MZXXXXECH DEVICES
7 Bits
~ =, ] (%)
T ¥ S =2 ©
T o ) s ]
Lo E iz o
Tg @ & 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> [) <
>
31:16 — — — — ABAT REQOP<2:0> OPMOD<2:0> CANCAP — — — — 0480
1000 C2CON
15:0 ON — SIDLE — CANBUSY — — — — — = DNCNT<4:0> 0000
31:16 — — — — — — — — — WAKFIL — = — SEG2PH<2:0> 0000
1010 C2CFG
15:0 [SEG2PHTS| SAM SEG1PH<2:0> PRSEG<2:0> SJW<1:0> BRP<5:0> 0000
1020 CONT 31:16/ IVRIE WAKIE CERRIE | SERRIE | RBOVIE — — — — — — — MODIE CTMRIE RBIE TBIE 0000
15:0 IVRIF WAKIF CERRIF | SERRIF RBOVIF — — — — — — — MODIF CTMRIF RBIF TBIF 0000
31:16 — — — — — — — — — — — — — — — — 0000
1030 C2VEC
15:0 — — — FILHIT<4:0> — ICODE<6:0> 0040
31:16 — — — — — — — — — — TXBO TXBP RXBP TXWARN [ RXWARN | EWARN |0000
1040 C2TREC
15:0 TERRCNT<7:0> RERRCNT<7:0> 0000
1050| CoFSTAT 31:16| FIFOIP31 | FIFOIP30 | FIFOIP29 | FIFOIP28 | FIFOIP27 | FIFOIP26 | FIFOIP25 | FIFOIP24 | FIFOIP23 | FIFOIP22 | FIFOIP21 | FIFOIP20 | FIFOIP19 | FIFOIP18 | FIFOIP17 | FIFOIP16 | 0000
15:0 | FIFOIP15 | FIFOIP14 | FIFOIP13 | FIFOIP12 | FIFOIP11 | FIFOIP10 | FIFOIP9 FIFOIP8 FIFOIP7 | FIFOIP6 | FIFOIP5 | FIFOIP4 | FIFOIP3 | FIFOIP2 | FIFOIP1 | FIFOIPO |0000
1060| c2rRXOVE 31:16/ RXOVF31 [ RXOVF30 | RXOVF29 | RXOVF28 | RXOVF27 | RXOVF26 | RXOVF25 | RXOVF24 [ RXOVF23 [ RXOVF22 | RXOVF21 | RXOVF20 [ RXOVF19 | RXOVF18 | RXOVF17 | RXOVF16 | 0000
15:0 | RXOVF15 [ RXOVF14 |[RXOVF13 | RXOVF12 | RXOVF11 | RXOVF10 | RXOVF9 | RXOVF8 | RXOVF7 | RXOVF6 | RXOVF5 | RXOVF4 | RXOVF3 | RXOVF2 | RXOVF1 [ RXOVFO | 0000
31:16 CANTS<15:0> 0000
1070 C2TMR
15:0 CANTSPRE<15:0> 0000
3116 SID<10:0> — [ moe | — | eparnies [xxx
1080 C2RXMO
15:0 EID<15:0> XXXX
31:16 SID<10:0> — [ moe | — | Ep<i716> XXXX
10A0| C2RXM1
15:0 EID<15:0> XXXX
31:16 SID<10:0> — | moe | — | Ep<i71e> XXXX
10BO| C2RXM2
15:0 EID<15:0> XXXX
31:16 SID<10:0> — | moe | — | Ep<aries XXXX
10BO| C2RXM3
15:0 EID<15:0> XXXX
31:16| FLTEN3 MSEL3<1:0> FSEL3<4:0> FLTEN2 MSEL2<1:0> FSEL2<4:0> 0000
1010 | C2FLTCONO
15:0 | FLTEN1 MSEL1<1:0> FSEL1<4:0> FLTENO MSELO0<1:0> FSEL0<4:0> 0000
31:16| FLTEN7 MSEL7<1:0> FSEL7<4:0> FLTENG6 MSEL6<1:0> FSEL6<4:0> 0000
10D0 | C2FLTCON1
15:0 | FLTENS MSEL5<1:0> FSEL5<4:0> FLTEN4 MSEL4<1:0> FSEL4<4:0> 0000
31:16| FLTEN11 MSEL11<1:0> FSEL11<4:0> FLTEN10 MSEL10<1:0> FSEL10<4:0> 0000
10E0 | C2FLTCON2
15:0 | FLTEN9 MSEL9<1:0> FSEL9<4:0> FLTEN8 MSEL8<1:0> FSEL8<4:0> 0000
31:16| FLTEN15 MSEL15<1:0> FSEL15<4:0> FLTEN14 MSEL14<1:0> FSEL14<4:0> 0000
10F0 | C2FLTCON3
15:0 | FLTEN13 MSEL13<1:0> FSEL13<4:0> FLTEN12 MSEL12<1:0> FSEL12<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 OxC, respectively. See Section 12.3 “CLR, SET, and INV Registers” for more
information.
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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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REGISTER 29-15: CiFLTCONS: CAN FILTER CONTROL REGISTER 5

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 TETEN2s | MSEL23<10> | FSEL23<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
2318 T ETEN2 | MSEL22<1:0> | FSEL22<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
% TETEN21 | MSEL21<10> | FSEL21<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 FLTEN20 | MSEL20<1:0> | FSEL20<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 FLTENZ23: Filter 23 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 30-29 MSEL23<1:0>: Filter 23 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 FSEL23<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 FLTEN22: Filter 22 Enable bit
1 = Filter is enabled
0 = Filter is disabled
bit 22-21 MSEL22<1:0>: Filter 22 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 FSEL22<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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REGISTER 29-21: CiFIFOINTn: CAN FIFO INTERRUPT REGISTER ‘n’ (‘'n’ = 0-31) (CONTINUED)

bit 9 TXHALFIF: FIFO Transmit FIFO Half Empty Interrupt Flag bit®

TXEN = 1: (FIFO configured as a Transmit Buffer)
1 =FIFO is < half full
0 = FIFO is > half full

TXEN = 0: (FIFO configured as a Receive Buffer)
Unused, reads ‘0’
bit 8 TXEMPTYIF: Transmit FIFO Empty Interrupt Flag bit™®
TXEN = 1: (FIFO configured as a Transmit Buffer)
1 =FIFO is empty
0 = FIFO is not empty, at least 1 message queued to be transmitted
TXEN = 0: (FIFO configured as a Receive Buffer)
Unused, reads ‘0’
bit 7-4  Unimplemented: Read as ‘0’

bit 3 RXOVFLIF: Receive FIFO Overflow Interrupt Flag bit
TXEN = 1: (FIFO configured as a Transmit Buffer)
Unused, reads ‘0’

TXEN = 0: (FIFO configured as a Receive Buffer)
1 = Overflow event has occurred
0 = No overflow event occurred

bit 2 RXFULLIF: Receive FIFO Full Interrupt Flag bit™®)
TXEN = 1: (FIFO configured as a Transmit Buffer)
Unused, reads ‘0’

TXEN = 0: (FIFO configured as a Receive Buffer)
1 =FIFO s full
0 = FIFO is not full

bit 1 RXHALFIF: Receive FIFO Half Full Interrupt Flag bit®)
TXEN = 1: (FIFO configured as a Transmit Buffer)
Unused, reads ‘0’

TXEN = 0: (FIFO configured as a Receive Buffer)
1 = FIFO is > half full
0 = FIFO is < half full
bit 0 RXNEMPTYIF: Receive Buffer Not Empty Interrupt Flag bit()
TXEN = 1: (FIFO configured as a Transmit Buffer)
Unused, reads ‘0’

TXEN = 0: (FIFO configured as a Receive Buffer)
1 = FIFO is not empty, has at least 1 message
0 = FIFO is empty

Note 1: This bit is read-only and reflects the status of the FIFO.
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TABLE 37-33: SPIx MODULE SLAVE MODE (CKE = 1) TIMING REQUIREMENTS (CONTINUED)

Standard Operating Conditions: 2.1V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature -40°C < TA < +85°C for Industrial
-40°C < Ta < +125°C for Extended
Pz’i\lrgm. Symbol Characteristics® Min. Typical(z) Max. | Units Conditions
SP50 |TssL2scH, |SSx Y to SCKx 4 or SCKx T Input| 88 — — ns —
TssL2scL
SP51 |TssH2poz |SSx T to SDOx Output 25 — 12 ns —
High-Impedance
(Note 4)
SP52 |TscH2ssH |SSx T after SCKx Edge 10 — — ns —
TscL2ssH
SP60 |TssL2poV |SDOx Data Output Valid after — — 125 ns —
SSx 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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38.2 AC Characteristics and Timing
Parameters

The information contained in this section defines
PIC32MZ EF device AC characteristics and timing
parameters.

TABLE 38-5: SYSTEM TIMING REQUIREMENTS

Standard Operating Conditions: 2.1V to 3.6V
AC CHARACTERISTICS (unless otherwise stated)
Operating temperature  -40°C < TA < +125°C for Extended
Pz’i\lr(a)\m. Symbol Characteristics Min. Typ. Max. Units Conditions
EOS51 |Fsys System Frequency DC — 180 MHz | USB module disabled
30 — 180 MHz | USB module enabled
EOS55a | FpB Peripheral Bus Frequency DC — 90 MHz |For PBCLKX, ‘X' #4,7
EOS55b DC — 180 MHz | For PBCLK4, PBCLK7
EOS56 |FREF Reference Clock Frequency — — 45 MHz |For REFCLKI1, 3, 4
and REFCLKO1, 3, 4
pins

TABLE 38-6: PLL CLOCK TIMING SPECIFICATIONS

Standard Operating Conditions: 2.1V to 3.6V
AC CHARACTERISTICS (unless otherwise stated)

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

lea\lrgm. Symbol Characteristics® Min. | Typical | Max. | Units Conditions
EOS54a |FPLL PLL Output Frequency Range 10 — 180 MHz —

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

2: This jitter specification is based on clock-cycle by clock-cycle measurements. To get the effective jitter for
individual time-bases on communication clocks, use the following formula:

D
Effectivelitter = CLK
J PBCLK2

CommunicationClock

For example, if PBCLK2 = 100 MHz and SPI bit rate = 50 MHz, the effective jitter is as follows:

D D
Effectivelitter = —=tK = —CLK
100 141

e
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ADCCMPx (ADC Digital Comparator ‘x’ Limit Value Reg-
ister (‘X" =1 through 6)).......cooovivieeeeeiiiiiieenen. 461
ADCCMPXCON (ADC Digital Comparator x' Control
Register (‘X = 1 through 6)) ......coeeeviviiiiiiienennnn.
ADCCON1 (ADC Control Register 1) ......cccceevvuveenns
ADCCON2 (ADC Control Register 2) ... .
ADCCONS3 (ADC Control Register 3) .....ccccceeevvvvennns
ADCCSS1 (ADC Common Scan Select Register 1).457
ADCCSS2 (ADC Common Scan Select Register 2). 458
ADCDATAX (ADC Output Data Register (‘x’ = 0 through
A4)) 474
ADCDSTAT1 (ADC Data Ready Status Register 1).459
ADCDSTAT?2 (ADC Data Ready Status Register 2).459
ADCEIEN1 (ADC Early Interrupt Enable Register 1) 477
ADCEIEN2 (ADC Early Interrupt Enable Register 2) 477
ADCEISTAT2 (ADC Early Interrupt Status Register 2)...

479
ADCFLTRx (ADC Digital Filter X' Register (X’ = 1
through 6)) .oeeeeeveieiiee e 462

ADCGIRQEN1 (ADC Interrupt Enable Register 1) ... 456
ADCIMCONL1 (ADC Input Mode Control Register 1) 447
ADCIMCON2 (ADC Input Mode Control Register 2) 450
ADCIMCONS3 (ADC Input Mode Control Register 3) 453
ADCIRQEN2 (ADC Interrupt Enable Register 2)...... 456
ADCSYSCFGL1 (ADC System Configuration Register 1)
483
ADCSYSCFG2 (ADC System Configuration Register 2)
483
ADCTRGL1 (ADC Trigger Source 1 Register)
ADCTRG2 (ADC Trigger Source 2 Register)
ADCTRG3 (ADC Trigger Source 3 Register)
ADCTRGMODE (ADC Triggering Mode for Dedicated
ADC) ettt e 445
ADCTRGSNS (ADC Trigger Level/Edge Sensitivity) 475
ADCXCFG (ADCx Configuration Register X’ (‘X' = 1

through 6)) c..eeeeeiee e 482
ADCXTIME (Dedicated ADCx Timing Register ‘X’ ('x' =0
through 4)) .oeeeeeee e 476
ALRMTIME (Alarm Time Value) .........ccoceveriiieeennnnn. 399
BFXSEQ3/ABFXSEQS3 (Boot Flash ‘X’ Sequence Word 3
REGISIEN .t 70

CEBDADDR (Crypto Engine Buffer Descriptor)........ 405
CEBDPADDR (Crypto Engine Buffer Descriptor Proces-

L0 ) PSP 405
CECON (Crypto Engine Control) .........ccceevveerineenne 404
CEHDLEN (Crypto Engine Header Length).............. 411
CEINTEN (Crypto Engine Interrupt Enable) ...... ..409
CEINTSRC (Crypto Engine Interrupt Source)........... 408
CEPOLLCON (Crypto Engine Poll Control).... ...410
CESTAT (Crypto Engine Status) .....ccccccoeevvvvveeveennnns 406
CETRLLEN (Crypto Engine Trailer Length).............. 411

CEVER (Crypto Engine Revision, Version, and ID).. 403
CFGEBIA (External Bus Interface Address Pin Configu-

2= 1i0] 1) DU UUPP TP 597
CFGEBIC (External Bus Interface Control Pin Configura-

CiFIFOCIn (CAN Module Message Index Register ‘n’ (‘n’

Z0-31)) i 522
CiFIFOCONnN (CAN FIFO Control Register ‘n’ (‘n’ = 0-
31)) coe s 518

CiFIFOINTNn (CAN FIFO Interrupt Register ‘n’ (‘n’ = 0-

BL)) ettt e 520
CiFIFOUAN (CAN FIFO User Address Register ‘n’ (‘n’ =
0-31)) ettt 522
CiFLTCONO (CAN Filter Control Register 0)............ 500

CiFLTCONL1 (CAN Filter Control Register 1)
CiFLTCON2 (CAN Filter Control Register 2)...
CiFLTCONS3 (CAN Filter Control Register 3)...

CiFLTCON4 (CAN Filter Control Register 4)... .508
CiFLTCONS (CAN Filter Control Register 5) 510
CiFLTCONSG (CAN Filter Control Register 6)............ 512
CiFLTCONY (CAN Filter Control Register 7)... ...514
CiFSTAT (CAN FIFO Status) ....ccceeveervienieiiieesieenns 497
CiRXFn (CAN Acceptance Filter ‘'n’ Register 7 (‘n’ = 0-

BL)) ettt e 516
CiRXMn (CAN Acceptance Filter Mask ‘n’ Register (‘n’ =

0-3)) ettt e 499
CiRXOVF (CAN Receive FIFO Overflow Status) ..... 498
CITMR (CAN TIMEI) c.eiiiiiiiieiieeiie e 498
CiTREC (CAN Transmit/Receive Error Count)......... 497

CiVEC (CAN Interrupt Code)........cccoevvmrvreeeeeernniunnnns
CMSTAT (Comparator Control Register) ...
CMxCON (Comparator Control) ..........cceceveeeeerrinnnns

CNCONXx (Change Notice Control for PORTX)......... 282
CONFIG (Configuration Register - CP0O Register 16, Se-
1ECE 0) i 51
CONFIG1 (Configuration Register 1 - CPO Register 16,
SEIECTE 1) i 52
CONFIG3 (Configuration Register 3 - CPO Register 16,
SEIECE 3) et 53
CONFIG5 (Configuration Register 5 - CPO Register 16,
SEIECED) it 54
CONFIG7 (Configuration Register 7 - CPO Register 16,
SEIECE 7) i 54
CVRCON (Comparator Voltage Reference Control) 573
DCHxCON (DMA Channel x Control).............c........ 186
DCHxCPTR (DMA Channel x Cell Pointer). ... 194
DCHXCSIZ (DMA Channel x Cell-Size).................... 194
DCHxDAT (DMA Channel x Pattern Data)............... 195
DCHxDPTR (Channel x Destination Pointer) ........... 193
DCHxDSA (DMA Channel x Destination
Start Address)....oovveeeeeeee e 191
DCHxDSIZ (DMA Channel x Destination Size) ........ 192
DCHXECON (DMA Channel x Event Control) .......... 188
DCHXINT (DMA Channel x Interrupt Control)..... ... 189
DCHxSPTR (DMA Channel x Source Pointer)......... 193
DCHxSSA (DMA Channel x Source Start Address) . 191
DCHxSSIZ (DMA Channel x Source Size)............... 192
DCRCCON (DMA CRC Control) ... 183
DCRCDATA (DMA CRC Data)........... ... 185
DCRCXOR (DMA CRCXOR Enable) ........c..cccouueee. 185
DEVCFGO/ADEVCFGO (Device Configuration Word 0).
587
DEVCFG1/ADEVCFG1 (Device Configuration Word 1).
589
DEVCFG2/ADEVCFG2 (Device Configuration Word 2).
592
DEVCFG3/ADEVCFG3 (Device Configuration Word 3).
594
DEVCPO/ADEVCPO (Device Code-Protect 0).......... 586
DEVID (Device and ReVvision ID).........cccccceeeeriveene 601
DEVSIGNO/ADEVSIGNO (Device Signature Word 0) ....
586
DMAADDR (DMA Address)......ccccecueerueesieeieeenieeaee 182
DMACON (DMA Controller Control) .........cccceeevueenn. 181
DMASTAT (DMA Status) ......cccevveerierreeenieeniee e 182
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