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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

MIPS32® microAptiv™

32-Bit Single-Core

200MHz

CANbus, Ethernet, I2C, SPI, SQI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
53

2MB (2M x 8)

FLASH

512K x 8

2.3V ~ 3.6V

A/D 24x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-TQFP

64-TQFP (10x10)

https://www.e-xfl.com/product-detail/microchip-technology/pic32mz2048ecm064t-i-pt

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/pic32mz2048ecm064t-i-pt-4415828
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

PIC32MZ Embedded Connectivity (EC) Family

TABLE 1-8: UART1 THROUGH UART6 PINOUT I/O DESCRIPTIONS
Pin Number
Pin Name | 64-pin 100-pin | 124-pin 144-pin Tpme BTUff(ér Description
QFN/ TQFP VTLA TQFP/ P yP
TQFP LQFP
Universal Asynchronous Receiver Transmitter 1
U1RX PPS PPS PPS PPS | ST UART1 Receive
Ul1TX PPS PPS PPS PPS e} — UART1 Transmit
U1CTS PPS PPS PPS PPS | ST UART1 Clear to Send
U1RTS PPS PPS PPS PPS (e} — UART1 Ready to Send
Universal Asynchronous Receiver Transmitter 2
U2RX PPS PPS PPS PPS | ST UART2 Receive
u2TXx PPS PPS PPS PPS e} — UART2 Transmit
U2CTS PPS PPS PPS PPS | ST UART?2 Clear To Send
U2RTS PPS PPS PPS PPS e} — UART2 Ready To Send
Universal Asynchronous Receiver Transmitter 3
U3RX PPS PPS PPS PPS | ST UART3 Receive
U3TX PPS PPS PPS PPS e} — UART3 Transmit
U3CTS PPS PPS PPS PPS | ST UART3 Clear to Send
U3RTS PPS PPS PPS PPS e} — UART3 Ready to Send
Universal Asynchronous Receiver Transmitter 4
U4RX PPS PPS PPS PPS | ST UART4 Receive
u4TX PPS PPS PPS PPS e} — UART4 Transmit
U4CTS PPS PPS PPS PPS | ST UART4 Clear to Send
U4RTS PPS PPS PPS PPS e} — UART4 Ready to Send
Universal Asynchronous Receiver Transmitter 5
U5SRX PPS PPS PPS PPS | ST UARTS5 Receive
U5TX PPS PPS PPS PPS o — UARTS5 Transmit
U5SCTS PPS PPS PPS PPS | ST UARTS Clear to Send
U5SRTS PPS PPS PPS PPS e} — UART5 Ready to Send
Universal Asynchronous Receiver Transmitter 6
UBRX PPS PPS PPS PPS | ST UART6 Receive
UBTX PPS PPS PPS PPS e} — UART6 Transmit
U6CTS PPS PPS PPS PPS | ST UART6 Clear to Send
UBRTS PPS PPS PPS PPS e} — UART6 Ready to Send
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input

TTL = Transistor-transistor Logic input buffer

PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity (EC) Family

NOTES:
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PIC32MZ Embedded Connectivity (EC) Family

3.0 CPU

Note:  This data sheet summarizes the features
of the PIC32MZ Embedded Connectivity
(EC) Family of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 50. “CPU
for Devices with MIPS32®
microAptivi™ and M-Class Cores”
(DS60001192), which is available from
the Documentation > Reference Manual
section of the Microchip PIC32 web site
(www.microchip.com/pic32).

MIPS32® microAptiv™ Microprocessor
Core resources are available at:
www.imgtec.com.

The MIPS32® microAptiv™ Microprocessor Core is the
heart of the PIC32MZ EC family device processor. The
CPU fetches instructions, decodes each instruction,
fetches source operands, executes each instruction
and writes the results of instruction execution to the
proper destinations.

3.1 Features

PIC32MZ EC family processor core key features:
» 5-stage pipeline

» 32-bit address and data paths

« MIPS32® Enhanced Architecture (Release 2):

- Multiply-accumulate and multiply-subtract
instructions

- Targeted multiply instruction

- Zero/One detect instructions

- WAI T instruction

- Conditional move instructions (MOVN, MOVZ)
- Vectored interrupts

- Programmable exception vector base

- Atomic interrupt enable/disable

- GPR shadow registers to minimize latency for
interrupt handlers

- Bit field manipulation instructions
- Virtual memory support
* microMIPS™ compatible instruction set:

- Improves code size density over MIPS32, while
maintaining MIPS32 performance.

- Supports all MIPS32 instructions (except branch-
likely instructions)

- Fifteen additional 32-bit instructions and 39 16-bit
instructions corresponding to commonly-used
MIPS32 instructions

- Stack pointer implicit in instruction

- MIPS32 assembly and ABI compatible

MMU with Translation Lookaside Buffer (TLB)
mechanism:

- 16 dual-entry fully associative Joint TLB
- 4-entry fully associative Instruction TLB

- 4-entry fully associative Data TLB

- 4 KB pages

Separate L1 data and instruction caches:

- 16 KB 4-way Instruction Cache (I-Cache)
- 4 KB 4-way Data Cache (D-Cache)

Autonomous Multiply/Divide Unit (MDU):

- Maximum issue rate of one 32x32 multiply per
clock

- Early-in iterative divide. Minimum 12 and
maximum 38 clock latency (dividend (rs) sign
extension-dependent)

Power Control:

- Minimum frequency: 0 MHz

- Low-Power mode (triggered by WAI T instruction)
- Extensive use of local gated clocks

EJTAG Debug and Instruction Trace:

- Support for single stepping

- Virtual instruction and data address/value
breakpoints

- Hardware breakpoint supports both address
match and address range triggering.

- Eight instruction and four data complex
breakpoints

iFlowtrace® version 2.0 support:
- Real-time instruction program counter
- Special events trace capability

- Two performance counters with 34 user-
selectable countable events

- Disabled if the processor enters Debug mode

Four Watch registers:

- Instruction, Data Read, Data Write options

- Address match masking options

DSP ASE Extension:

- Native fractional format data type operations

- Register Single Instruction Multiple Data
(SIMD) operations (add, subtract, multiply,
shift)

- GPR-based shift

- Bit manipulation

- Compare-Pick

- DSP Control Access

- Indexed-Load

- Branch

- Multiplication of complex operands

- Variable bit insertion and extraction

- Virtual circular buffers

- Arithmetic saturation and overflow handling

- Zero-cycle overhead saturation and rounding
operations

© 2013-2016 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity (EC) Family

TABLE 3-3: COPROCESSOR 0 REGISTERS
e | ol
0 Index Index into the TLB array (microAptiv MPU only).
1 Random Randomly generated index into the TLB array (microAptiv MPU only).
2 EntryLoO Low-order portion of the TLB entry for even-numbered virtual pages (microAptiv MPU
only).
3 EntryLol Low-order portion of the TLB entry for odd-numbered virtual pages (microAptiv MPU
only).
4 Context/ Pointer to the page table entry in memory (microAptiv MPU only).
UserLocal User information that can be written by privileged software and read via the RDHWR
instruction.
5 PageMask/ PageMask controls the variable page sizes in TLB entries. PageGrain enables support
PageGrain of 1 KB pages in the TLB (microAptiv MPU only).
6 Wired Controls the number of fixed (i.e., wired) TLB entries (microAptiv MPU only).
7 HWREna Enables access via the RDHWR instruction to selected hardware registers in
Non-privileged mode.
8 BadVAddr Reports the address for the most recent address-related exception.
9 Count Processor cycle count.
10 EntryHi High-order portion of the TLB entry (microAptiv MPU only).
11 Compare Core timer interrupt control.
12 Status Processor status and control.
IntCtl Interrupt control of vector spacing.
SRSCil Shadow register set control.
SRSMap Shadow register mapping control.
View_IPL Allows the Priority Level to be read/written without
extracting or inserting that bit from/to the Status register.
SRSMAP2 Contains two 4-bit fields that provide the mapping from a vector number to the shadow
set number to use when servicing such an interrupt.
13 Cause Describes the cause of the last exception.
NestedExc Contains the error and exception level status bit values that existed prior to the current
exception.
View_RIPL Enables read access to the RIPL bit that is available in the Cause register.
14 EPC Program counter at last exception.
NestedEPC Contains the exception program counter that existed prior to the current exception.
15 PRID Processor identification and revision
Ebase Exception base address of exception vectors.
CDMMBase Common device memory map base.
16 Config Configuration register.
Configl Configuration register 1.
Config2 Configuration register 2.
Config3 Configuration register 3.
Config4 Configuration register 4.
Config5 Configuration register 5.
Config7 Configuration register 7.
17 LLAddr Load link address (microAptiv MPU only).
18 WatchLo Low-order watchpoint address (microAptiv MPU only).
19 WatchHi High-order watchpoint address (microAptiv MPU only).
20-22 |Reserved Reserved in the PIC32 core.

© 2013-2016 Microchip Technology Inc. DS60001191G-page 51



PIC32MZ Embedded Connectivity (EC) Family

REGISTER 3-4: CONFIG5: CONFIGURATION REGISTER 5; CPO REGISTER 16, SELECT 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
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
u-0 u-0 u-0 u-0 u-0 u-0 u-0 R-1
7:0
— — — — — — — NF
Legend: r = Reserved
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 31-1 Unimplemented: Read as ‘0’

bit O NF: Nested Fault bit
1 = Nested Fault feature is implemented
REGISTER 3-5: CONFIG7: CONFIGURATION REGISTER 7; CPO REGISTER 16, SELECT 7
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-1 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
Wil — — — — — — —
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
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
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 WII: Wait IE Ignore bit
1 = Indicates that this processor will allow an interrupt to unblock a WAI T instruction

bit 30-0 Unimplemented: Read as ‘0’

© 2013-2016 Microchip Technology Inc. DS60001191G-page 57




¥8 8bed-9T6TT0009Sd

"oul ABojouyoa | diyooIolN 9T0Z-ET0Z @

TABLE 4-17: SYSTEM BUS TARGET 9 REGISTER MAP
2 Bits
O~ )
‘E :&I 9] ) = 1]
2 = be 3 =2
© é §§ ?:: 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= [}
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
A420( SBT9ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16f — — — — — — — — — — — — — — — — 0000
A424| SBT9ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16f — — — — — — — ERRP — — — — — — — — 0000
A428| SBT9ECON
150 | — — — — — — — — — — — — — — — — 0000
31:16f — — — — — — — — — — — — — — — — 0000
A430( SBT9ECLRS
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16f — — — — — — — — — — — — — — — — 0000
A438| SBT9ECLRM
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16 BASE<21:6> XXXX
A440( SBTI9REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
A450( SBT9RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
A458( SBTI9WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
A460( SBTI9REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
A470( SBT9RD1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
A478| SBTI9WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
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 4-19: SYSTEM BUS TARGET 11 REGISTER MAP
2 Bits
O~ )
‘E :&I 9] ) j=) 1]
2 = o 3 =2
© é §§ ?:: 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= [}
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
AC20| SBT11ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16f — — — — — — — — — — — — — — — — 0000
AC24| SBT11ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16f — — — — — — — ERRP — — — — — — — — 0000
AC28| SBT11ECON
150 | — — — — — — — — — — — — — — — — 0000
31:16f — — — — — — — — — — — — — — — — 0000
AC30| SBT11ECLRS
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16f — — — — — — — — — — — — — — — — 0000
AC38| SBT11ECLRM
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16 BASE<21:6> XXXX
AC40| SBT11REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
AC50[ SBT11RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
AC58| SBT11WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
AC60[ SBT11REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
AC70[ SBT11RD1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
AC78| SBT11WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
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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8.2

Oscillator Control Registers

TABLE 8-2: OSCILLATOR CONFIGURATION REGISTER MAP
§ Bits =
a
s ® 5 o > )
k=] o *(7; E = [}
<8 0 < I3
s L 28 x 31/15 30/14 29/13 28/12 27/111 26/10 25/9 24/8 2317 2216 21/5 20/4 19/3 18/2 171 16/0 &
28| « @ =
S <
- — — — — — =05 — — — — — —

1200 osccon 1PEE8 FRCDIV<2:0 DRMEN | SOSCRDY 0000

15:0 — COSC<2:0> = NOSC<2:0> CLKLOCK| ULOCK | SLOCK | SLPEN CF — SOSCEN | OSWEN [xx0x
1210 osctun [PR6L — = = = = = = = = = — — — = — — |0000

15:0 — — — — — — — — — — TUN<5:0> 0000

31:16] — — — — — PLLODIV<2:0> = PLLMULT<6:0> 01xx
1220| SPLLCON

15:0 — — — — — PLLIDIV<2:0> PLLICLK — — — — PLLRANGE<2:0> 0x0x

31:16] — RODIV<14:0> 0000
1280 | REFO1CON

150 ON — [ s OE | RstlP | — [DIVSWEN] ACTIVE [ — — — — ROSEL<3:0> 0000

31:16 ROTRIM<8:0> = = = = = = —  |oooo
1290 | REFO1TRIM

15:0 — — | — - | = 1T =1 =71 = — — — — — — — —  |oooo

K _ <14:0>

120 REFO2CON 13126 RODIV<14:0 0000

15:0 ON — | sioL OFE | RslP | — [DIVSWEN| ACTIVE [ — — — — ROSEL<3:0> 0000
1280| REFO2TRIM 3126 ROTRIM<8:0> — — — — — — — |oooo

15:0 — — | — - | = 1T =1 =1 = — — — — — — — —  |oooo
12c0| REFOzCON 1BE28]  — RODIV<14:0> 0000

15:0 ON — [ sibL OF | RsLlP | — [DIVSWEN] ACTIVE [ — — — — ROSEL<3:0> 0000

31:16 ROTRIM<8:0> = = = = = = —  |oooo
12D0| REFO3TRIM

15:0 — — | — - [ =1 -1 =1 = — — — — — — — — o000

31:16] — RODIV<14:0> 0000
12E0| REFO4CON

15:0 ON — | sibL OE [ RSLP | — [DIVSWEN] ACTIVE | — — — — ROSEL<3:0> 0000

31:16 ROTRIM<8:0> = = = = = = —  |oooo
12F0 | REFO4TRIM

15:0 — — — — — — — — — — — — — — — —  |oooo
1300| peiDV PO — — — — — — — — — — — — — — — — 0000

15:0 — — — — PBDIVRDY — — — — PBDIV<6:0> 8801
1310 PB2DIV 31:16 — — _ — _ _ _ _ — _ _ _ | _ _ | _ _ 0000

15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8801
1320 PB3DIV 31:16 — — — — — — — — — — — — | — _ | _ _ 0000

15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8801

31:16] — — — — — — — — — — — — [ = - | = —  |oooo
1330| PB4DIV

15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8801

31:16] — — — — — — — — — — — — [ = - | = —  |oooo
1340| PB5DIV

15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8801

31:16] — — — — — — — — — — — — [ = - | = —  |oooo
1360| PB7DIV

15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8800
1370 PB8DIV 31:16 — — _ — _ _ _ _ — _ _ _ | _ _ | _ _ 0000

15:0 ON — — — PBDIVRDY — — — — PBDIV<6:0> 8801
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note  1: Reset values are dependent on the DEVCFGx Configuration bits and the type of reset.
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TABLE 11-1: USB REGISTER MAP (CONTINUED)
Bits
Q j2]
_ 5 o a
28 32 | 5 g
S E §’§ x 31/15 30/14 20113 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 | &
[ <
ai70| _use 3116 Indexed by th bits in USBIE7CSRO 0000
naexe e same DItS In 1
E7CSRO | 150 Y 0000
3174 _USB 3116 Indexed by th bits in USBIE7CSR1 0000
naexe e same DIts In 1
E7CSR1 | 15:0 v 0000
aizg| _USB 3116 Indexed by th bits in USBIE7CSR2 0000
naexe e same DItS In 1
E7CSR2 | 150 Y 0000
s17c| _use [3116 Indexed by the same bits in USBIE7CSR3 0000
exe e same DItS In 1
E7CSR3 | 150 Y 0000
Use |31:16 — — — — — — — — — — — — — — — — |0000
3200
DMAINT | 15:0 — — — — — — — — DMASIF DMAT7IF DMAGIF DMASIF DMA4IF DMA3IF DMA2IF | DMALIF [0000
2204 USB 31:16 — — — — — — — — — — — — — — — — 0000
DMAIC | 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE DMAMODE | DMADIR | DMAEN |0000
08| _USB 31:16 DMAADDR<31:16> 0000
DMA1A | 15:0 DMAADDR<15:0> 0000
Use |31:16 DMACOUNT<31:16> 0000
320C
DMAIN | 15:0 DMACOUNT<15:0> 0000
USB 31:16 — — — — — — — — — — — — — — — — 0000
3214
DMA2C | 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE DMAMODE | DMADIR | DMAEN |0000
ap1g| USB 31:16 DMAADDR<31:16> 0000
DMA2A | 15:0 DMAADDR<15:0> 0000
Use |31:16 DMACOUNT<31:16> 0000
321C
DMA2N | 15:0 DMACOUNT<15:0> 0000
USB 31:16 — — — — — — — — — — — — — — — — 0000
3224
DMA3C | 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE DMAMODE | DMADIR | DMAEN |0000
aa0g| USB 31:16 DMAADDR<31:16> 0000
DMA3A | 15:0 DMAADDR<15:0> 0000
Use |31:16 DMACOUNT<31:16> 0000
322C
DMA3N | 15:0 DMACOUNT<15:0> 0000
USB 31:16 — — — — — — — — — — — — — — — — 0000
3234
DMA4C | 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE DMAMODE | DMADIR | DMAEN |0000
23| USB 31:16 DMAADDR<31:16> 0000
DMA4A | 15:0 DMAADDR<15:0> 0000
Use |31:16 DMACOUNT<31:16> 0000
323C
DMA4N | 15:0 DMACOUNT<15:0> 0000
USB 31:16 — — — — — — — — — — — — — — — — 0000
3244
DMASC | 15:0 — — — — — DMABRSTM<1:0> | DMAERR DMAEP<3:0> DMAIE DMAMODE | DMADIR | DMAEN |0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: Device mode.
2: Host mode.
3: Definition for Endpoint 0 (ENDPOINT<3:0> (USBCSR<19:16>) = 0).
4: Definition for Endpoints 1-7 (ENDPOINT<3:0> (USBCSR<19:16>) = 1 through 7).
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 11-10: USBIENCSR2: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 2
(ENDPOINT 1-7)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 |28/20/12/4| 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 TXINTERV<7:0>
_ RWo | RW-0 Rwo | RW-0 rwo | rwo | Rwo |  Rwo
23:16 SPEED<1:.0> PROTOCOL<1:0> TEP<3:0>
_ U-0 U-0 R-0 | ro R-0 | ro | RO | RO
15:8
— — RXCNT<13:8>
70 R-0 R-0 R-0 | ro | R-0 | ro | RO | RO
RXCNT<7:0>
Legend: HC = Hardware Clearable HS = Hardware Settable
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bitis unknown

bit 31-24 TXINTERV<7:0>: Endpoint TX Polling Interval/NAK Limit bits (Host mode)

For Interrupt and Isochronous transfers, this field defines the polling interval for the endpoint. For Bulk end-
points, this field sets the number of frames/microframes after which the endpoint should time out on receiving
a stream of NAK responses.

The following table describes the valid values and interpretation for these bits:

Transfer Type Speed Valid Values (m) Interpretation
Interrupt Low/Full 0x01 to OxFF Polling interval is ‘m’ frames.
High 0x01 to 0x10 | Polling interval is 2(™1) frames.
Isochronous Full or High 0x01 to 0x10 Polling interval is 2(M-1) frames/microframes.
Bulk Full or High 0x02 to 0x10 NAK limit is 2(M™1) frames/microframes. A
value of ‘0’ or ‘1’ disables the NAK time-out
function.

bit 23-22 SPEED<1:0>: TX Endpoint Operating Speed Control bits (Host mode)
11 = Low-Speed
10 = Full-Speed
01 = Hi-Speed
00 = Reserved
bit 21-20 PROTOCOL<1:0>: TX Endpoint Protocol Control bits
11 = Interrupt

10 = Bulk
01 = Isochronous
00 = Control

bit 19-16 TEP<3:0>: TX Target Endpoint Number bits

This value is the endpoint number contained in the TX endpoint descriptor returned to the USB module during
device enumeration.

bit 15-14 Unimplemented: Read as ‘0’
bit 13-0 RXCNT<13:0>: Receive Count bits

The number of received data bytes in the endpoint RX FIFO. The value returned changes as the contents of
the FIFO change and is only valid while RXPKTRDY is set.
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REGISTER 11-11: USBIENCSR3: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 3
ENDPOINT 1-7)

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-x R-x R-x R-x R-x R-x R-x R-x
31:24
RXFIFOSZ<3:0> TXFIFOSZ<3:0>
uvo | uvo | uo ] u-0 U-0 uo | u-0 | uo
23:16
158 rRwo | Rwo | Rwo | Rwo | RWoO RW-0 |  RW0 |  RW-
' RXINTERV<7:0>
0 RW-0 |  RMW-0 RW-0 |  RW0 Rwo | Rwo | Rwo | Rwo
’ SPEED<1:0> PROTOCOL<1:0> TEP<3:0>
Legend:

W = Writable bit
‘1’ = Bitis set

R = Readable bit
-n = Value at POR

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared X = Bit is unknown

bit 31-28 RXFIFOSZ<3:0>: Receive FIFO Size bits
1111 = Reserved
1110 = Reserved
1101 = 8192 bytes
1100 = 4096 bytes

0011 = 8 hytes

0010 = Reserved

0001 = Reserved

0000 = Reserved or endpoint has not been configured

This register only has this interpretation when dynamic sizing is not selected. It is not valid where dynamic
FIFO sizing is used.

TXFIFOSZ<3:0>: Transmit FIFO Size bits
1111 = Reserved

1110 = Reserved

1101 = 8192 bytes

1100 = 4096 bytes

bit 27-24

0011 = 8 bytes
0010 = Reserved
0001 = Reserved
0000 = Reserved or endpoint has not been configured
This register only has this interpretation when dynamic sizing is not selected. It is not valid where dynamic
FIFO sizing is used.
bit 23-16 Unimplemented: Read as ‘0’
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REGISTER 11-17: USBEOFRST: USB END-OF-FRAME/SOFT RESET 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
31:24 u-0 u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0

— — — — — — NRSTX NRST
] R/W-0 R/W-1 R/W-1 R/W-1 R/W-0 R.W-0 R/W-1 R/W-0
23:16 LSEOF<7:0>
158 rRwo | rwai | rRw1i [ rw1i | RrRwo | RrRw1 [ Rrw1 | Rw1
FSEOF<7:0>
70 Rw1i | rwo | RrRwo [ rwo | rRwo | Rwo | RrRwo | Rwo
HSEOF<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 31-26
bit 25

bit 24

bit 23-16

bit 15-8

bit 7-0

Unimplemented: Read as ‘0’

NRSTX: Reset of XCLK Domain bit

1 = Reset the XCLK domain, which is clock recovered from the received data by the PHY

0 = Normal operation

NRST: Reset of CLK Domain bit

1 = Reset the CLK domain, which is clock recovered from the peripheral bus

0 = Normal operation

LSEOF<7:0>: Low-Speed EOF bits

These bits set the Low-Speed transaction in units of 1.067 pus (default setting is 121.6 us) prior to the EOF
to stop new transactions from beginning.

FSEOF<7:0>: Full-Speed EOF bits

These bits set the Full-Speed transaction in units of 533.3 ps (default setting is 63.46 ps) prior to the EOF
to stop new transactions from beginning.

HSEOF<7:0>: Hi-Speed EOF bits

These bits set the Hi-Speed transaction in units of 133.3 us (default setting is 17.07 us) prior to the EOF to
stop new transactions from beginning.
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TABLE 12-22: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP (CONTINUED)

n Bits
Eo 5 S g
S| 28 | 8 g
Tg t-'; §Z 5 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 ;
£
1620 |RPESR® om0l = — = — — - — — - - - = = = — — | 0000
15:0 — - - = = = = = = = = — RPEBR<3:0> 0000
1624 | RPE9R® 3116 — — — — _ — — — — _ _ _ - - | - - 0000
50| — — — = — — — = = = — — RPE9R<3:0> 0000
31:16 — — — — — — — = — — — — — _ | _ _ 0000
1640 | RPFOR 150 — — — — — — — _ — — — — RPFOR<3:0> 0000
31:16 — — — — — — — — = = - - - — | = — 0000
1644 | RPFIR 15:0 — — — — — — — — — — — — RPF1R<3:0 0000
1648 | RPF2R™M 3116 — — — — _ — — — — _ _ _ - - | - - 0000
50| — — — = — — — = = = — — RPF2R<3:0> 0000
31:16 — — — — — — — = — — — — — _ | _ _ 0000
164C | RPF3R 150 — — — — — — — _ — — — — RPF3R<3:0> 0000
31:16 — — — — — = — — — — — — — — | — — 0000
1650 | RPF4R 15:0 = — — — = = — — — — — — RPF4R<3:0> 0000
31:16 — — — — — — — — = = - - - — [ = — 0000
1654 | RPF5R 150 — — — — — — — _ — — — — RPF5R<3:0> 0000
1660 | RPF8R(M) 31:16 = — — — — — — — — — — = — — | = — 0000
50| — — — = — — — = = = — = RPF8R<3:0> 0000
1670 | RPF12RW 3116 — — = = — — — - - - — — _ _ | - - 0000
15:0 = = = = = = — — — — — — RPG12R<3:0> 0000
1674 | RPF13R(M 3116 — — — — — — — - — — — — = - | = — 0000
50| — — — = — — — = = = — — RPGOR<3:0> 0000
1680 | RPGOR(Y 31:16 = — — — — — — — — — — = — — | = — 0000
50| — — — = — — — = = = — = RPG1R<3:0> 0000
1684 | RPG1IR® 3116 — = = — — — - - - — — — _ - | - - 0000
15:0 = = = = = = — — — — — — RPG1R<3:0 0000
31:16 — — — — — — — — — — = = = — | — — 0000
1698 | RPG6R 15:0 — — — — — _ _ _ — — — — RPG6R<3:0> 0000
31:16 — — — — — — — = — — — — — _ | _ _ 0000
169C | RPG7R 150 — — — — — — — _ — — — — RPG7R<3:0> 0000
31:16 — — — — — — — — = = - - - — | = — 0000
16A0 | RPGBR 15:.0 = = = = — — — — — — — — RPG8R<3:0> 0000
31:16 — — — — — — — — — — = = = — | — — 0000
16A4 | RPGOR 15:.0 — — — — = = — — — — — — RPG9YR<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 (EC) Family

REGISTER 20-20: SQI1BDRXDSTAT: SQI BUFFER DESCRIPTOR DMA RECEIVE STATUS

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

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
3124 u-0 u-0 u-0 R-X R-X R-X R-X u-0
’ — — — RXSTATE<3:0> —
9316 U0 U-0 U-0 R-x R-x | R-x | R-x R-x
’ — — — RXBUFCNT<4.0>
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
70 R-Xx R-x R-x R-Xx R-x R-x R-x R-x
' RXCURBUFLEN<7:0>
Legend:

X = Bit is unknown

bit 31-29
bit 28-25

bit 24-21
bit 20-16

bit 15-8
bit 7-0

Unimplemented: Read as ‘0’
RXSTATE<3:0>: Current DMA Receive State Status bits

These bits provide information on the current DMA receive states.
Unimplemented: Read as ‘0’

RXBUFCNT<4:0>: DMA Buffer Byte Count Status bits

These bits provide information on the internal FIFO space.
Unimplemented: Read as ‘0’
RXCURBUFLEN<7:0>: Current DMA Receive Buffer Length Status bits
These bits provide the length of the current DMA receive buffer.
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 24-5:

EBISMCON: EXTERNAL BUS INTERFACE STATIC MEMORY 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 R/W-0 R/W-0 R/W-0 RIW-0 RIW-0 R/W-1 RIW-0
' SMDWIDTH2<2:0> SMDWIDTH1<2:0> SMDWIDTHO0<2:1>
70 R/W-0 u-0 u-0 u-0 u-0 u-0 u-0 RIW-1
' SMDWIDTHO0<0> — — — — — — SMRP
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 31-16 Unimplemented: Read as ‘0’
bit 15-13 SMDWIDTH2<2:0>: Static Memory Width for Register EBISMT2 bits

bit 12-10

bit 9-7

bit 6-1
bit 0

111 = Reserved
110 = Reserved
101 = Reserved
100 = 8 bits
011 = Reserved
010 = Reserved
001 = Reserved
000 = 16 bits

SMDWIDTH1<2:0>: Static Memory Width for Register EBISMT1 bits

111 = Reserved
110 = Reserved
101 = Reserved
100 = 8 hits
011 = Reserved
010 = Reserved
001 = Reserved
000 = 16 bits

SMDWIDTHO0<2:0>: Static Memory Width for Register EBISMTO bits

111 = Reserved
110 = Reserved
101 = Reserved
100 = 8 bits
011 = Reserved
010 = Reserved
001 = Reserved
000 = 16 bits

Unimplemented: Read as ‘0’
SMRP: Flash Reset/Power-down mode Select bit
After a Reset, the controller internally performs a power-down for Flash, and then sets this bit to ‘1’.

1 = Flash is taken out of Power-down mode

0 = Flash is forced into Power-down mode

© 2013-2016 Microchip Technology Inc.
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NOTES:
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 30-21: ETHFCSERR: ETHERNET CONTROLLER FRAME CHECK SEQUENCE ERROR
STATISTICS REGISTER

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

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 RIW-0 RIW-0 R/W-0 R/W-0 R/W-0 RIW-0 RIW-0 RIW-0
: FCSERRCNT<15:8>
-0 RIW-0 RIW-0 RIW-0 RIW-0 R/W-0 RIW-0 R/W-0 RIW-0
: FCSERRCNT<7:0>
Legend:

X = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 FCSERRCNT<15:0>: FCS Error Count bits
Increment count for frames received with FCS error and the frame length in bits is an integral multiple of
8 hits.
Note 1: This register is only used for RX 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 be only done for debug/test purposes.
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 31-1:

CMxCON: COMPARATOR 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 uU-0 U-0 U-0 uU-0
31:24 — — — — — — — —
U-0 U-0 U-0 U-0 uU-0 U-0 U-0 uU-0
23:16 — — — — — — — —
15:8 R/W-0 R/W-0 R/W-0 U-0 uU-0 U-0 U-0 R-0
' ON COE cpoL® - - = = CouT
7:0 R/W-1 R/W-1 U-0 R/W-0 uU-0 U-0 R/W-1 R/W-1
' EVPOL<1:0> = CREF - = CCH<1:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bitis set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared X = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’

bit 15

bit 14

bit 13

bit 12-9
bit 8

bit 7-6

bit 5

bit 4

bit 3-2
bit 1-0

Note 1:

ON: Comparator ON bit

1 = Module is enabled. Setting this bit does not affect the other bits in this register

0 = Module is disabled and does not consume current. Clearing this bit does not affect the other bits in this
register

COE: Comparator Output Enable bit

1 = Comparator output is driven on the output CxOUT pin

0 = Comparator output is not driven on the output CxOUT pin

CPOL: Comparator Output Inversion bit(H)

1 = Output is inverted

0 = Output is not inverted

Unimplemented: Read as ‘0’

COUT: Comparator Output bit

1 = Output of the Comparator is a ‘1’

0 = Output of the Comparator is a ‘0’

EVPOL<1:0>: Interrupt Event Polarity Select bits

11 = Comparator interrupt is generated on a low-to-high or high-to-low transition of the comparator output

10 = Comparator interrupt is generated on a high-to-low transition of the comparator output

01 = Comparator interrupt is generated on a low-to-high transition of the comparator output

00 = Comparator interrupt generation is disabled

Unimplemented: Read as ‘0’

CREF: Comparator Positive Input Configure bit

1 = Comparator non-inverting input is connected to the internal CVREF

0 = Comparator non-inverting input is connected to the CxINA pin

Unimplemented: Read as ‘0’

CCH<1:0>: Comparator Negative Input Select bits for Comparator

11 = Comparator inverting input is connected to the IVREF

10 = Comparator inverting input is connected to the CxIND pin

01 = Comparator inverting input is connected to the CxINC pin

00 = Comparator inverting input is connected to the CxINB pin

Setting this bit will invert the signal to the comparator interrupt generator as well. This will result in an
interrupt being generated on the opposite edge from the one selected by EVPOL<1:0>.
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PIC32MZ Embedded Connectivity (EC) Family

39.2 Package Details

64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]
With 7.70 x 7.70 Exposed Pad [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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PIC32MZ Embedded Connectivity (EC) Family

A.10 Package Differences

In general, PIC32MZ devices are mostly pin compati-
ble with PIC32MX5XX/6XX/7TXX devices; however,
some pins are not. In particular, the Vbb and Vss
pins have been added and moved to different pins.
In addition, I/O functions that were on fixed pins now
will largely be on remappable pins.

TABLE A-11: PACKAGE DIFFERENCES

PIC32MX5XX/6XX/TXX Feature

PIC32MZ Feature

VCAP Pin

On PIC32MX devices, an external capacitor is required between
a Vcap pin and GND, which provides a filtering capacitor for the
internal voltage regulator.

A low-ESR capacitor (typically 10 uF) is required on the Vcap
pin.

On PIC32MZ devices, this requirement has been removed.

No VcAP pin.

VDD and

Vss Pins

VDD on 64-pin packages: 10, 26, 38, 57
VDD on 100-pin packages: 2, 16, 37, 46, 62, 86

There are more VDD pins on PIC32MZ devices, and many are
located on different pins.

VDD on 64-pin packages: 8, 26, 39, 54, 60

VDD on 100-pin packages: 14, 37, 46, 62, 74, 83, 93

Vss on 64-pin packages: 9, 25, 41
Vss on 100-pin packages: 15, 36, 45, 65, 75

There are more Vss pins on PIC32MZ devices, and many are
located on different pins.

V/ss on 64-pin packages: 7, 25, 35, 40, 55, 59

Vss on 100-pin packages: 13, 36, 45, 53, 63, 75, 84, 92

PPS I/O Pins

All peripheral functions are fixed as to what pin upon which they
operate.

Peripheral functions on PIC32MZ devices are now routed
through a PPS module, which routes the signals to the desired
pins. When migrating software, it is necessary to initialize the
PPS 1/O functions in order to get the signal to and from the
correct pin.

PPS functionality for the following peripherals:

« CAN

e UART

* SPI (except SCK)

* Input Capture

¢ Output Compare

e External Interrupt (except INTO)

« Timer Clocks (except Timerl)

» Reference Clocks (except REFCLK2)
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