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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
120

512KB (512K x 8)

FLASH

128K x 8

2.1V ~ 3.6V

A/D 48x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

144-TFBGA

144-TFBGA (7x7)
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

Device Pin Tables

TABLE 2: PIN NAMES FOR 64-PIN DEVICES

PIC32MZ0512EF(E/F/K)064
PIC32MZ1024EF(G/H/M)064
PIC32MZ1024EF(E/F/K)064
PIC32MZ2048EF(G/H/M)064

64-PIN QFN®) AND TQFP (TOP VIEW)

W

ro;a\*

QFN®
Pin # Full Pin Name Pin # Full Pin Name
1 AN17/ETXEN/RPE5/PMD5/RES 33 |[VBus
2 AN16/ETXDO/PMD6/RE6 34 |VusB3av3
3 AN15/ETXD1/PMD7/RE7 35 |Vss
4 AN14/C1IND/RPG6/SCK2/PMA5/RG6 36 D-
5 AN13/C1INC/RPG7/SDA4/PMA4/RG7 37 D+
6 AN12/C2IND/RPG8/SCL4/PMA3/RG8 38 RPF3/USBID/RF3
7 Vss 39 VDD
8 VDD 40 |Vss
9 |MCLR 41 |RPF4/SDA5/PMA9Y/RF4
10 AN11/C2INC/RPG9/PMA2/RG9 42 RPF5/SCL5/PMA8/RF5
11 AN45/C1INA/RPB5/RB5 43 AERXDO/ETXD2/RPD9/SDA1/PMCS2/PMA15/RD9
12 AN4/C1INB/RB4 44 ECOL/RPD10/SCL1/SCK4/RD10
13 AN3/C2INA/RPB3/RB3 45 | AERXCLK/AEREFCLK/ECRS/RPD11/PMCS1/PMA14/RD11
14 AN2/C2INB/RPB2/RB2 46 AERXD1/ETXD3/RPDO/RTCC/INTO/RDO
15 PGEC1/VREF-/CVREF-/AN1/RPB1/RB1 47 SOSCI/RPC13/RC13
16 PGED1/VREF+/CVREF+/ANO/RPBO/PMAG6/RBO 48 SOSCO/RPC14/T1CK/RC14
17 PGEC2/AN46/RPB6/RB6 49 EMDIO/AEMDIO/RPD1/SCK1/RD1
18 PGED2/AN47/RPB7/RB7 50 ETXERR/AETXEN/RPD2/SDA3/RD2
19 AVDD 51 AERXERR/ETXCLK/RPD3/SCL3/RD3
20 |AVss 52 |SQICSO/RPD4/PMWR/RD4
21 |AN48/RPB8/PMA10/RB8 53 M/RPDS/PMRD/RDS
22 |AN49/RPB9/PMAT7/RB9 54 |VDD
23 | TMS/CVReEFOUT/AN5/RPB10/PMA13/RB10 55 |Vss
24 |TDO/AN6/PMA12/RB11 56 ERXD3/AETXD1/RPFO/RFO
25 |Vss 57 |TRCLK/SQICLK/ERXD2/AETXDO/RPF1/RF1
26 VDD 58 TRDO/SQIDO/ERXD1/PMDO/REO
27 TCK/AN7/PMA11/RB12 59 Vss
28 TDI/AN8/RB13 60 VDD
29 AN9/RPB14/SCK3/PMA1/RB14 61 TRD1/SQID1/ERXDO/PMD1/RE1
30 AN10/EMDC/AEMDC/RPB15/0CFB/PMAO/RB15 62 TRD2/SQID2/ERXDV/ECRSDV/AECRSDV/PMD2/RE2
31 OSC1/CLKI/RC12 63 TRD3/SQID3/ERXCLK/EREFCLK/RPE3/PMD3/RE3
32 OSC2/CLKO/RC15 64 |AN18/ERXERR/PMD4/RE4
Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin

Select (PPS)” for restrictions.

2:  Every I/O port pin (RBx-RGXx) can be used as a change notification pin (CNBx-CNGx). See Section 12.0 “I/O Ports” for more information.

3:  Shaded pins are 5V tolerant.

4:  The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to Vss externally.
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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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TABLE 4-9: SYSTEM BUS TARGET 1 REGISTER MAP
A Bits
O~ = o
k= T o =3 @
2 % Z 1] % = ﬂu-;
= é §§ 95 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 < D":J
2= [
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
8420| SBT1ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16| — — — — — — — — — — — — — — — — |oo00
8424| SBT1ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> 0000
31:16f — — — — — — — ERRP — — — — — — — — 0000
8428 | SBT1ECON
150 | — — — — — — — — — — — — — — — — 0000
31:16f — — — — — — — — — — — — — — — — 0000
8430| SBT1ECLRS
150 | — — — — — — — — — — — — — — — CLEAR [0000
31:16| — — — — — — — — — — — — — — — — |oo00
8438| SBT1ECLRM
150 | — — — — — — — — — — — — — — — CLEAR [0000
31:16 BASE<21:6> XXXX
8440| SBT1REGO
15:.0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
8450| SBT1RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|XxxxX
31:16| — — — — — — — — — — — — — — — — XXXX
8458| SBT1WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|XxxxX
31:16 BASE<21:6> XXXX
8480| SBT1REG2
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
8490| SBT1RD2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|XxxxX
31:16| — — — — — — — — — — — — — — — — XXXX
8498| SBT1WR2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|XxxxxX
31:16 BASE<21:6> XXXX
84A0| SBT1REG3
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
84B0| SBTI1RD3
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|XxxxX
31:16| — — — — — — — — — — — — — — — — XXXX
84B8| SBT1WR3
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|XxxxxX
31:16 BASE<21:6> XXXX
84C0| SBT1REG4
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
84D0| SBT1RD4
150 | — — — — — — — — — — — = GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
84D8| SBT1WR4
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|XxxxxX
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 7-2: INTERRUPT IRQ, VECTOR, AND BIT LOCATION (CONTINUED)
Interrupt Source® XC32 Vector Name IF\;Q Vector # interrupt BIt Location F:er3|stent
Flag Enable Priority Sub-priority | Interrupt

ADC Digital Comparator 5 _ADC_DC5_VECTOR 50 [OFF050<17:1>|IFS1<18>|IEC1<18>|IPC12<20:18>|IPC12<17:16> Yes
ADC Digital Comparator 6 _ADC_DC6_VECTOR 51 [OFF051<17:1>|IFS1<19>|IEC1<19>|IPC12<28:26>| IPC12<25:24> Yes
ADC Digital Filter 1 _ADC_DF1_VECTOR 52 |OFF052<17:1>|IFS1<20>|IEC1<20>|IPC13<4:2> |IPC13<1:0> Yes
ADC Digital Filter 2 _ADC_DF2_VECTOR 53 |OFF053<17:1>|IFS1<21>|IEC1<21>|IPC13<12:10>| IPC13<9:8> Yes
ADC Digital Filter 3 _ADC_DF3_VECTOR 54 |OFF054<17:1>|IFS1<22>|IEC1<22>|IPC13<20:18>|IPC13<17:16> Yes
ADC Digital Filter 4 _ADC_DF4_VECTOR 55 |OFF055<17:1>|IFS1<23>|IEC1<23>|IPC13<28:26>|IPC13<25:24> Yes
ADC Digital Filter 5 _ADC_DF5_VECTOR 56 |OFF056<17:1>|IFS1<24>|IEC1<24>||PC14<4:2> |IPC14<1:0> Yes
ADC Digital Filter 6 _ADC_DF6_VECTOR 57 |OFF057<17:1>|IFS1<25>|IEC1<25>| IPC14<12:10>| IPC14<9:8> Yes
ADC Fault _ADC_FAULT_VECTOR 58 |OFF058<17:1>|IFS1<26>|IEC1<26>|IPC14<20:18>|IPC14<17:16> No
ADC Data 0 _ADC_DATAO_VECTOR 59 [OFF059<17:1>|IFS1<27>|IEC1<27>|IPC14<28:26>|IPC14<25:24> Yes
ADC Data 1 _ADC_DATA1 VECTOR 60 |OFF060<17:1>|IFS1<28>|IEC1<28>|IPC15<4:2> |IPC15<1:0> Yes
ADC Data 2 _ADC_DATA2_VECTOR 61 |OFF061<17:1>|IFS1<29>|IEC1<29>|IPC15<12:10>| IPC15<9:8> Yes
ADC Data 3 _ADC_DATA3_VECTOR 62 |OFF062<17:1>|IFS1<30>|IEC1<30>|IPC15<20:18>|IPC15<17:16> Yes
ADC Data 4 _ADC_DATA4_VECTOR 63 |OFF063<17:1>|IFS1<31>|IEC1<31>|IPC15<28:26>|IPC15<25:24> Yes
ADC Data 5 _ADC_DATA5_VECTOR 64 |OFF064<17:1>| IFS2<0> | IEC2<0> |IPC16<4:2> |IPC16<1:0> Yes
ADC Data 6 _ADC_DATA6_VECTOR 65 |OFF065<17:1>| IFS2<1> | IEC2<1> |IPC16<12:10>| IPC16<9:8> Yes
ADC Data 7 _ADC_DATA7_VECTOR 66 |OFF066<17:1>| IFS2<2> | IEC2<2> |IPC16<20:18>|IPC16<17:16> Yes
ADC Data 8 _ADC_DATA8_VECTOR 67 |OFF067<17:1>| IFS2<3> | IEC2<3> | IPC16<28:26>| IPC16<25:24> Yes
ADC Data 9 _ADC_DATA9_VECTOR 68 |OFF068<17:1>| IFS2<4> | IEC2<4> |IPC17<4:2> |IPC17<1:0> Yes
ADC Data 10 _ADC_DATA10_VECTOR 69 |OFF069<17:1>| IFS2<5> | IEC2<5> |IPC17<12:10>| IPC17<9:8> Yes
ADC Data 11 _ADC_DATA1l1 VECTOR 70 |OFF070<17:1>| IFS2<6> | IEC2<6> ||IPC17<20:18>|IPC17<17:16> Yes
ADC Data 12 _ADC_DATA12_VECTOR 71 |OFF071<17:1>| IFS2<7> | IEC2<7> | IPC17<28:26>| IPC17<25:24> Yes
ADC Data 13 _ADC_DATA13_VECTOR 72 |OFF072<17:1>| IFS2<8> | IEC2<8> | IPC18<4:2> |IPC18<1:0> Yes
ADC Data 14 _ADC_DATA14 VECTOR 73 |OFF073<17:1>| IFS2<9> | IEC2<9> | IPC18<12:10>| IPC18<9:8> Yes
ADC Data 15 _ADC_DATA15_VECTOR 74 |OFF074<17:1>|IFS2<10>|IEC2<10>|IPC18<20:18>|IPC18<17:16> Yes
ADC Data 16 _ADC_DATA16_VECTOR 75 |OFF075<17:1>|IFS2<11>|IEC2<11>||PC18<28:26>| IPC18<25:24> Yes
ADC Data 17 _ADC_DATA17_VECTOR 76 |OFF076<17:1>|IFS2<12>|IEC2<12>|IPC19<4:2> |IPC19<1:0> Yes
ADC Data 18 _ADC_DATA18 VECTOR 77 |OFF077<17:1>|IFS2<13>|IEC2<13>|IPC19<12:10>| IPC19<9:8> Yes
Note 1: Not all interrupt sources are available on all devices. See TABLE 1: “PIC32MZ EF Family Features” for the list of available peripherals.

2: This interrupt source is not available on 64-pin devices.
3: This interrupt source is not available on 100-pin devices.
4:  This interrupt source is not available on 124-pin devices.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
12
g . ® Bits -
SH =2 2 3
25| zg | & 8
—_ (=2
g Ié &’ g .a;:' 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 <=(
§
06ECIOFFL07™ 31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  |oooo
ooralorrios PRl — [ = T =T =T =T =T ="1T="1 = — — — — = VOFF<17:16>  [0000
15:0 VOFF<15:1> | —  Joooo
06F8 lOFFLL0 swe] — | — [ — | = = | = 1T = T = T = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> | —  |oooo
orclopery 1218 — L = 01T =T =T =T =T ="1T=1= — — — — = VOFF<17:16>  [0000
15:0 VOFF<15:1> | —  |oooo
6700 lorF112 sl — | — | — | =1 = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  Joooo
oroslorriis PRl — L = 01T =T =T =T =T ="1T=1= — — — — = VOFF<17:16>  [0000
150 VOFF<15:1> [ —  |oooo
o708 l0FF114 sl — | — | — | =1 = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> | —  Joooo
J swe] — | — [ — | = = | = 1T = T = T = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> | —  |oooo
oolorris PR — [ = T =T =T =T =T ="1T="1 = — — — — = VOFF<17:16>  [0000
15:0 VOFF<15:1> | —  Joooo
o714 orF117 sl — | — | — | =1 = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  |oooo
, pue]l — | — [ — [ = | = [ = 1 = 1 = 1 = — — — — = VOFF<17:16>  [0000
0718 |0FF118?
150 VOFF<15:1> [ —  |oooo
R sl — | — ] — | =1 = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> | —  Joooo
orsolorrize PR — L = 01T =T =T =T =T ="1T="1= — — — — = VOFF<17:16>  [0000
15:0 VOFF<15:1> | —  |oooo
oroslorri PRl — [ = T =T =T =T =T ="1T="1 = — — — — = VOFF<17:16>  [0000
15:0 VOFF<15:1> | —  Joooo
orslorrize PR = L =TT =T =T =T =T ="1T="1= — — — — — VOFF<17:16> 0000
15:0 VOFF<15:1> [ —  |oooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, 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.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.

Aliwed (43) uun wiod Buireold yum A1andssuuo)d pappaqw3 ZINZEDId



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 10-5:

DCRCDATA: DMA CRC DATA REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 DCRCDATA<31:24>
rRwo | rwo | rwo | rwo | rwo | Rwo | Rrwo | Rwo
23:16 DCRCDATA<23:16>
_ RIW-0 | rwo [ rwo [ rRwo | rRwo [ rwo | Rwo | RWoO
15:8 DCRCDATA<15:8>
_ RIW-0 | rwo [ rwo [ rRwo | rRwo [ rwo | Rwo | RWoO
70 DCRCDATA<7:0>
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 31-0

REGISTER 10-6:

DCRCDATA<31:0>: CRC Data Register bits

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

When CRCTYP (DCRCCON<15>) = 1 (CRC module is in IP Header mode):
Only the lower 16 bits contain IP header checksum information. The upper 16 bits are always ‘0’. Data written
to this register is converted and read back in 1's complement form (i.e., current IP header checksum value).

When CRCTYP (DCRCCON<15>) =0 (CRC module is in LFSR mode):
Bits greater than PLEN will return ‘0’ on any read.

DCRCXOR: DMA CRCXOR ENABLE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 DCRCXOR<31:24>
rRwo | rwo | RrRwo | rRwo | rRwo | rwo | Rwo | RwoO
23:16 DCRCXOR<23:16>
_ rRwo | rwo | rwo [ RrRwo | rwo | Rrwo | Rwo | RWO
15:8 DCRCXOR<15:8>
_ rRwo | rwo | rwo [ RrRwo | rwo | Rrwo | Rwo | RWO
0 DCRCXOR<7:0>
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 = Bit is unknown

bit 31-0 DCRCXOR<31:0>: CRC XOR Register bits

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

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

1 = Enable the XOR input to the Shift register

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

© 2015-2016 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 13-1: T1CON: TYPE A TIMER CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16
158 R/W-0 u-0 R/W-0 R/W-0 R-0 u-0 u-0 u-0
' ON — SIDL TWDIS TWIP — — —
70 RIW-0 u-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 u-0
' TGATE — TCKPS<1:0> — TSYNC TCS —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’

bit 15 ON: Timer On bit
1 = Timer is enabled
0 = Timer is disabled
bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Stop in Idle Mode bit

1 = Discontinue operation when device enters Idle mode

0 = Continue operation even in Idle mode
bit 12 TWDIS: Asynchronous Timer Write Disable bit

1 = Writes to TMR1 are ignored until pending write operation completes

0 = Back-to-back writes are enabled (Legacy Asynchronous Timer functionality)
bit 11 TWIP: Asynchronous Timer Write in Progress bit

In Asynchronous Timer mode:
1 = Asynchronous write to TMR1 register in progress
0 = Asynchronous write to TMR1 register complete

In Synchronous Timer mode:
This bit is read as ‘0.

bit 10-8 Unimplemented: Read as ‘0’

bit 7 TGATE: Timer Gated Time Accumulation Enable bit
When TCS = 1:
This bit is ignored.

When TCS = 0:
1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled

bit 6 Unimplemented: Read as ‘0’

bit 5-4 TCKPS<1:0>: Timer Input Clock Prescale Select bits

11 = 1:256 prescale value
10 = 1:64 prescale value
01 = 1:8 prescale value
00 = 1:1 prescale value

bit 3 Unimplemented: Read as ‘0’
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REGISTER 13-1: T1CON: TYPE A TIMER CONTROL REGISTER (CONTINUED)
bit 2 TSYNC: Timer External Clock Input Synchronization Selection bit

When TCS = 1:
1 = External clock input is synchronized
0 = External clock input is not synchronized

When TCS = 0:
This bit is ignored.
bit 1 TCS: Timer Clock Source Select bit

1 = External clock from T1CKI pin
0 = Internal peripheral clock

bit 0 Unimplemented: Read as ‘0’
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TABLE 18-2: OUTPUT COMPARE 1 THROUGH OUTPUT COMPARE 9 REGISTER MAP (CONTINUED) o
2] A ~
1;,3 _ _ . Bits " O
S ¥ o) o 5 w
4| B 3 2 N
<o | HE 4 &

T H & 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 - Z
g~ @ < N
£
_ m
31:16 — — — — — — — — — — — — — — — — |0000
4A00 [OC6CON 3
15:0 ON — SIDL — — — — — — — 0OC32 OCFLT | OCTSEL OCM<2:0> 0000 o
31:16 XXXX D)
4A10 | OC6R OC6R<31:0>
15:0 XXXX o
31:16 XXXX Qo
4A20 | OC6RS OC6RS<31:0> D
15:0 XXXX o
31:16 — — — — — — — — — — — — — — — — 0000
4C00 |[OC7CON O
15:0 ON — SIDL — — — — — — — 0C32 OCFLT | OCTSEL OCM<2:0> 0000 o
31:16 XXXX
4C10 | OC7R OC7R<31:0> 5
15:0 XXXX S
31:16 XXXX (9]
4C20 | OC7RS OC7RS<31:0> o
15:0 XXXX —
31:16 — — — — — — — — — — — — — — — — 0000 <
4E00 [OC8CON —.
15:0 ON — SIDL — — — — — — — 0OC32 OCFLT | OCTSEL OCM<2:0> 0000 —
31:16 XXXX <
4E10 | OCS8R OC8R<31:0>
15:0 XXXX E
3116 . XXXX —
4E20 | OC8RS 15:0 OCB8RS<31:0> —— =5
31:16 — — — — — — — — — — — — — — — — 0000 T
5000 [OC9CON —_
15:0 ON — SIDL — — — — — — — 0C32 OCFLT | OCTSEL OCM<2:0> 0000 @)
31:16 XXXX Q
5010 | OC9R OC9R<31:0> —
15:0 XXXX 5
5020 | OC9RS 3115:%6 OC9RS<31:0> XXXX (@]
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. U
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 9
more information. S
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 26-5:

CESTAT: CRYPTO ENGINE 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
_ R0 R-0 R-0 R-0 R-0 R-0 R0 R-0
31:24 ERRMODE<2:0> ERROP<2:0> ERRPHASE<1:0>
_ u-o U-0 R-0 R-0 | R-0 | R-0 R-0 R-0
23:16 — — BDSTATE<3:0> START ACTIVE
_ R-0 R-0 R-0 | R-0 | R-0 | R-0 R-0 R-0

15:8 .
BDCTRL<15:8>
' R-0 R-0 R-0 | R-0 | R-0 | R-0 | R-0 | R-0
70 BDCTRL<7:0>
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 31-29

bit 28-26

bit 25-24

bit 23-22
bit 21-18

bit 17

ERRMODE<2:0>: Internal Error Mode Status bits

111 = Reserved

110 = Reserved

101 = Reserved

100 = Reserved

011 = CEK operation

010 = KEK operation

001 = Preboot authentication
000 = Normal operation

ERROP<2:0>: Internal Error Operation Status bits

111 = Reserved

110 = Reserved

101 = Reserved

100 = Authentication

011 = Reserved

010 = Decryption

001 = Encryption

000 = Reserved

ERRPHASE<1:0>: Internal Error Phase of DMA Status bits

11 = Destination data

10 = Source data

01 = Security Association (SA) access
00 = Buffer Descriptor (BD) access

Unimplemented: Read as ‘0’

BDSTATE<3:0>: Buffer Descriptor Processor State Status bits
The current state of the BDP:

1111 = Reserved

0111 = Reserved

0110 = SA fetch

0101 = Fetch BDP is disabled

0100 = Descriptor is done

0011 = Data phase

0010 = BDP is loading

0001 = Descriptor fetch request is pending
0000 = BDP isidle

START: DMA Start Status bit

1 = DMA start has occurred
0 = DMA start has not occurred

DS60001320D-page 406
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 28-4:. ADCTRGMODE: ADC TRIGGERING MODE FOR DEDICATED ADC REGISTER
bit 9 STRGENL1: ADC1 Presynchronized Triggers bit
1 = ADC1 uses presynchronized triggers
0 = ADC1 does not use presynchronized triggers
bit 8 STRGENO: ADCO Presynchronized Triggers bit
1 = ADCO uses presynchronized triggers
0 = ADCO does not use presynchronized triggers
bit 7-5  Unimplemented: Read as ‘0’
bit 4 SSAMPEN4: ADC4 Synchronous Sampling bit
1 = ADC4 uses synchronous sampling for the first sample after being idle or disabled
0 = ADC4 does not use synchronous sampling
bit 3 SSAMPENS3: ADC3 Synchronous Sampling bit
1 = ADC3 uses synchronous sampling for the first sample after being idle or disabled
0 = ADC3 does not use synchronous sampling
bit 2 SSAMPEN2: ADC2Synchronous Sampling bit
1 = ADC2 uses synchronous sampling for the first sample after being idle or disabled
0 = ADC2 does not use synchronous sampling
bit 1 SSAMPENL1: ADC1 Synchronous Sampling bit
1 = ADC1 uses synchronous sampling for the first sample after being idle or disabled
0 = ADC1 does not use synchronous sampling
bit 0 SSAMPENO: ADCO Synchronous Sampling bit
1 = ADCO uses synchronous sampling for the first sample after being idle or disabled
0 = ADCO does not use synchronous sampling
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 28-20: ADCCMPCONL1: ADC DIGITAL COMPARATOR 1 CONTROL REGISTER
bit 3 IEHIHI: High/High Digital Comparator O Event bit
1 = Generate a Digital Comparator 0 Event when DCMPHI<15:0> < DATA<31:0>
0 = Do not generate an event
bit 2 IEHILO: High/Low Digital Comparator 0 Event bit
1 = Generate a Digital Comparator 0 Event when DATA<31:0> < DCMPHI<15:0>
0 = Do not generate an event
bit 1 IELOHI: Low/High Digital Comparator 0 Event bit
1 = Generate a Digital Comparator 0 Event when DCMPLO<15:0> < DATA<31:0>
0 = Do not generate an event
bit 0 IELOLO: Low/Low Digital Comparator 0 Event bit
1 = Generate a Digital Comparator 0 Event when DATA<31:0> < DCMPLO<15:0>
0 = Do not generate an event
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 28-21: ADCCMPCONXx: ADC DIGITAL COMPARATOR ‘x* CONTROL REGISTER
(‘*x’ =2 THROUGH 6) (CONTINUED)

bit 1 IELOHI: Low/High Digital Comparator ‘X’ Event bit
1 = Generate a Digital Comparator ‘x’ Event when the DCMPLO<15:0> bits < DATA<31:0> bits
0 = Do not generate an event

bit O IELOLO: Low/Low Digital Comparator ‘x’ Event bit
1 = Generate a Digital Comparator ‘x’ Event when the DATA<31:0> bits < DCMPLO<15:0> bits
0 = Do not generate an event
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 30-19: ETHMCOLFRM: ETHERNET CONTROLLER MULTIPLE COLLISION FRAMES
STATISTICS REGISTER

Bit ) ) ) ) ) ) ) Bit
Range Bit Bit Bit Bit Bit Bit Bit 24/16/8/0
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
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
31:24
u-0 U-0 U-0 uU-0 uU-0 U-0 U-0 uU-0
23:16
15:8 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' MCOLFRMCNT<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
' MCOLFRMCNT<7:0>
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 MCOLFRMCNT<15:0>: Multiple Collision Frame Count bits
Increment count for frames that were successfully transmitted after there was more than one collision.

Note 1: This register is only used for TX operations.
2. This register is automatically cleared by hardware after a read operation, unless the byte enables for bytes
0/1 are ‘0’.
3: Itis recommended to use the SET, CLR, or INV registers to set or clear any bit in this register. Setting or
clearing any bits in this register should only be done for debug/test purposes.
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TABLE 33-2: PERIPHERAL MODULE DISABLE REGISTER SUMMARY

@ Bits
®~ “ ] (%)
o * o =] 2
T o ) % 0
I® oE o &
Tg o & 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 p
2= [ <
£

31:16 — — — — — — — — — — — — — — — — 0000
0040 PMD1

15:0 — — — CVRMD — — — — — — — — — — — ADCMD |0000

31:16 — — — — — — — — — — — — — — — — 0000
0050 PMD2

15:0 — — — — — — — — — — — — — — CMP2MD | CMP1MD (0000
0060 PMD3 31:16 — — — — — — — OCOMD OC8MD OC7MD OC6MD OC5MD OC4MD OC3MD OC2MD OC1MD |0000

15:0 — — — — — — — ICOMD IC8MD IC7TMD IC6MD IC5MD IC4AMD IC3MD IC2MD ICIMD |0000

31:16 — — — — — — — — — — — — — — — — 0000
0070 PMD4

15:0 — — — — — — — TOMD T8MD T7MD T6MD T5MD T4AMD T3MD T2MD TiMD |0000
0080 PMD5 31:16 — — CAN2MD | CAN1IMD — — — USBMD — — — 12C5MD 12C4MD 12C3MD 12C2MD 12C1IMD | 0000

15:0 — — SPI6MD | SPISMD | SPI4MD | SPISBMD | SPI2MD | SPIIMD — — UMD U5MD U4aMD U3MD u2mMD UimMD |0000

31:16 — — — ETHMD — — — — SQI1IMD — — — — — EBIMD PMPMD |0000
0090 PMD6

15:0 — — — — REFO4MD|REFO3MD |REFO2MD [REFO1MD — — — — — — — RTCCMD (0000

31:16 — — — — — — — — — CRYPTMD — RNGMD — — — — 0000
00AO0 PMD7

15:0 — — — — — — — — — — — DMAMD — — — — 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  Allregisters 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

NOTES:
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 37-30: SPIx MASTER MODE (CKE = 0) 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

Pz?\lrgm. Symbol Characteristics® Min. | Typ.@ | Max. |Units Conditions
SP10 |TscL SCKx Output Low Time Tsck/2| — — ns _
(Note 3)
SP11 |TscH SCKx Output High Time Tsck/2| — — ns —
(Note 3)
SP15 |TscK SPI Clock Speed — — 25 | MHz | SPI1, SPI4 through SPI16
(Note 5) — — 50 | MHz | SPI2 on RPB3, RPB5
— — 25 | MHz | SPI2 on other I/O
— — 50 | MHz | SPI3 on RPB10, RPB9, RPFO
— — 25 | MHz | SPI3 on other I/O
SP20 |TscF SCKx Output Fall Time — — — ns |See parameter DO32
(Note 4)
SP21 | TscR SCKXx Output Rise Time — — — ns | See parameter DO31
(Note 4)
SP30 |TboF 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 — — 7 ns |VDD>2.7V
TscL2poV | SCKx Edge — — 10 ns | Vob < 2.7V
SP40 |TbpIV2scH, |Setup Time of SDIx Data Input 5 — — ns —
ToIV2scL |to SCKx Edge
SP41 |TscH2piL, |Hold Time of SDIx Data Input 5 — — ns —
TscL2piL |to SCKx Edge
Note 1: These parameters are characterized, but not tested in manufacturing.

Data in “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. Therefore, the clock generated in Master mode must not
violate this specification.
4: Assumes 30 pF load on all SPIx pins.

5. To achieve maximum data rate, VDD must be > 3.3V, the SMP bit (SPIXCON<9>) must be equal to ‘1’, and
the operating temperature must be within the range of -40°C to +105°C.

© 2015-2016 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 37-47: EBI 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

Pz’i\lr(a)lm. Symbol Characteristic Min. Typ. Max. Units Conditions

EB10 |TeBicLk |Internal EBI Clock Period 10 — — ns —
(PBCLKS)

EB11 |TeBlRC |EBI Read Cycle Time 20 — — ns —
(TRC<5:0>)

EB12 |TesIPRC |EBI Page Read Cycle Time 20 — — ns —
(TPRC<3:0>)

EB13 |TeBlAs |EBI Write Address Setup (TAS<1:0>) 10 — — ns —

EB14 |TeBiwp |EBI Write Pulse Width 10 — — ns —
(TWP<5:0>)

EB15 |TeBiwR |EBI Write Recovery Time 10 — — ns —
(TWR<1:0>)

EB16 |Tesico |EBI Output Control Signal Delay — — 5 ns See Note 1

EB17 |Tesibo |EBI Output Data Signal Delay — — 5 ns See Note 1

EB18 |TeBiDS |EBI Input Data Setup 5 — — ns See Note 1

EB19 |TesiDH |EBI Input Data Hold 3 — — ns See Note 1, 2

Note 1: Maximum pin capacitance = 10 pF.

2: Hold time from EBI Address change is 0 ns.

TABLE 37-48: EBI THROUGHPUT 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

lea\lrgm. Characteristic Min. Typ. Max. Units Conditions
EB20 |Asynchronous SRAM Read — 100 — Mbps —
EB21 |Asynchronous SRAM Write — 533 — Mbps —
Note 1: Maximum pin capacitance = 10 pF.

2: Hold time from EBI Address change is 0 ns.

© 2015-2016 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

NOTES:
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

124-Terminal Very Thin Leadless Array Package (TL) — 9x9x0.9 mm Body [VTLA]

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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