MICROCHIP

PIC32MZ W1 and WFI32E01 Family

PIC32MZ1025W104 MCU and WFI32E01 Module with Wi-Fi® and
Hardware-based Security Accelerator Data Sheet

INTRODUCTION

The PIC32MZ W1 Family (PIC32MZ1025W 104132 devices)

is a general purpose, low-cost, 32-bit Microcontroller (MCU)

with the Wi-Fi and network connectivity, hardware-based

security accelerator, transceiver and Power Management Unit

(PMU). It supports interface to an External Front-End Module.

The WFI32E01 is a fully RF certified wireless module that con-

tains the PIC32MZ1025W104 SoC and an integrated Front-

end Module (FEM) with following antenna options:

+ PCB Antenna (WFI32E01PC/WFI32E01PE)

* U.FL Connector (WFI32E01UC/WFI32EO01UE) for External
Antenna

The PIC32MZ W1 Family supports rich set of standard PIC32

peripherals such as Wi-Fi, Ethernet MAC, USB, CAN, CAN-

FD, SPI, I2C, SQI, UART and JTAG.

TCP/IP based connectivity protocols along with SSL support

enables a low-cost, low complexity system to obtain full-fea-

tured internet connectivity and reliable information exchange.

PIC32MZ W1 Family FEATURES

The following section lists the PIC32MZ1025W104 related
features.
Wireless Interfaces
+ PHY:
- |[EEE® 802.11 b/g/n WLAN link
- Single spatial stream of 20 MHz channel bandwidth
- External FEM support for Power Amplifier (PA), Low
Noise Amplifier (LNA), Transmitter/Receiver (TX/RX)
switch
- 2.4 GHz (2400 ~ 2483.5 MHz) ISM band
+ MAC:
- Infrastructure BSS STA mode
- Soft-AP mode functionality
- Active and passive scanning
- Transmit power control support over temperature and
voltage
* Security:
- WPAS personal (SAE and PMF-802.11w)
- WPAZ2 personal, with options for WPA compatibility and
PMF
- WEP
» Harmony Networking:
- Out of box support for MPLAB® Harmony v3 TCP/IP
Stack
- TLS v1.2 with symmetric/asymmetric crypto
acceleration
200 MHz, MIPS32® M-Class Microprocessor Core
* 16 KB I-Cache, 16 KB D-Cache
» Fixed Mapping Translation (FMT) based MMU for
Optimum Embedded OS Execution
* microMIPS™ Mode for Up to 35% Smaller Code Size
* DSP-enhanced Core:

- Four 64-bit accumulators
- Single-cycle MAC, saturating and fractional math
» Code-efficient (c and assembly) architecture

On-Chip Flash and SRAM

* 1 MB Flash Program Memory

* 64 KB Boot Program Flash

» 256 KB SRAM (Program and Data)
* 64 KB Data Buffer (DBF)

» Dedicated Buffer for Peripherals

Power Management and System Recovery

* Low-Power Modes (Dream and Sleep)

* Integrated Power-on Reset (POR) and Brown-out Reset
(BOR)

» Secondary Oscillator and Fail Safe Clock Switch

» Fast Power-up and Brown-out Recovery

Security

» Hardware Accelerated Security Modes (with Built-in DMA
Support)

* Crypto Engine with True Random Number Generator
(TRNG) for Data Encryption/decryption and Authentication
(AES, 3DES, SHA, MD5 and HMAC)

+ AES Modes:

- Electronic Codebook (ECB)

- Cypher Block Chaining (CBC)
- Counter Mode (CTR)

- Cypher Feedback Mode (CFB)
- Output Feedback Mode (OFB)
- Galois/Counter Mode (GCM)

» Hardware Accelerated Public Key Cryptography with

Support for:

- 16-DSP multipliers configuration

- 256-bit ECC/ECDH/ECDSA/Curve25519
- 256-bit Ed25519

- 512-bit ECC/ECDH/ECDSA generation

Clock Management

* 40 MHz Primary Oscillator (POSC)

» 32.768 kHz Secondary Oscillator (SOSC)

* Power-up Timer (PWRT) and Oscillator Start-up Timer
(OST)

* Programmable PLLs and Oscillator Clock Sources

» Fail-Safe Clock Monitor (FSCM)

* On-chip Clock Sources:
- 8 MHz Fast RC (FRC) oscillator
- 32.768 kHz Low-Power RC (LPRC) oscillator

* Programmable PLLs and Oscillator Clock Sources

* Independent Watchdog Timer (WDT) and Deadman Timer
(DMT)

» Fast Wake-up and Start-up

» Support for Precise Reference Clocks to External Devices
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Direct Memory Access (DMA)

Eight Channels with Automatic Data Size Detection
Programmable 32-bit Cyclic Redundancy Check (CRC)

Advanced Analog

12-bit ADC Module:

- 2 MSPS with two Sample and Hold (S&H) circuits (one
dedicated and one shared)

- Up to 24 analog inputs

- Sleep and Idle mode operations

- Multiple trigger sources

- Two digital comparators and two digital filters

- Supports Touch Interface

- 20 Analog Channels

Communication Interfaces

Up to Two CAN Modules (CAN and CAN-FD)

- 2.0B Active with DeviceNet™ addressing support

IEEE 1588 Precision Time Protocol (PTP)

Up to Three UART Modules (10 Mbps):

- Supports RS-232, RS-485, LIN 2.1 and IrDA Protocols

One Ethernet MAC Module (10/100 Mbps) with RMII Inter-

face and Dedicated DMA:

- Time synchronization support between Wi-Fi and
Ethernet

Up to Two SPI (one 4-wire, one 3-wire) Modules with

Speed up to 40 MHz

SQI Configurable as an Additional SPI Module (40 MHz)

One Full-Speed USB 2.0 OTG Interface with Dedicated

DMA

Two 12C Modules (Up to 1 Mbaud) with SMBus Support

Timers/Output Compare/Input Capture

Seven 16-bit or up to Three 32-bit Timers/Counters
Four Output Compare (OC) Modules

Four Input Capture (IC) Modules

Low-power Precision Real-Time Clock and Calendar
(RTCC)

Input/Output

High Current Source/Sink (up to 25 mA) on All I/O Pins
Configurable Open-Drain, Pull-up, Pull-down and Slew
Rate Controls

External interrupts on all /0O Pins

Peripheral Pin Select (PPS) to Enable Function Remap
64 GPIO Pins

Peripheral Trigger Generator (PTG)

PTG with 8-bit User Command for Scheduling Complex
Sequences

Qualification and Class B Support

Class B Safety Library, IEC 60730

Debugger Development Support

In-circuit and In-application Programming

4-wire MIPS® Enhanced JTAG Interface

Unlimited Software, 8 Instruction and 4 Data Complex
Hardware Breakpoints

IEEE 1149.2-Compatible (JTAG) Boundary Scan
iFlowtrace functionality support:

- Off-chip Buffering of iFlowTrace Messages

Software and Tools Support
* C/C++ Compiler with Native DSP/fractional

« MPLAB® Harmony Integrated Software Framework:
- TCP/IP, USB, Graphics and mTouch™ Middleware
- MFi, Android™
- RTOS Kernels: Express Logic ThreadX, FreeRTOS™,
OPENRTOS®, Micrium® uC/0S™ and SEGGER
embOS®
» Supports Over-the-Air (OTA) and Over-the-Host (OTH)
Firmware Update Modes
Package and Operating Conditions
» Package:
- 132-pin DQFN
- Size-10x10x 0.9 mm
* Operating conditions:
- 2.97V to 3.63V, -40°C to +105°C, DC to 200 MHz

WFI32E01 MODULE FEATURES

The following section lists the WFI32EO1 module related fea-
tures, which complements SoC features.
Antenna Options
* PCB Antenna Variants:

- WFI32E01PC

- WFI32EO01PE
» External Antenna Variants:

- WFI32E01UC

- WFI32E01UE

Wireless Feature
* On-board FEM/PA to Meet the TX Power Requirements

Security
* Integrated Trust&GO

Clock Management
* Integrated 40 MHz POSC

Advanced Analog
* 12 Analog Channels

Input/Output
» 37 GPIO Pins

Package and Operating Conditions
» Package:
- 54-pin SMD package with Shield CAN
- Size-24.5x20.5x2.5mm
* Operating conditions:
- 3.0V to 3.6V, -40°C to +85°C, DC to 200 MHz
Certifications
* WFI32E01 Module Certified to FCC, ISED and CE Radio
Regulations
* RoHS and REACH Compliant
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PIC32MZ1025W104 SoC FEATURES

TABLE 1
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WFI32E01 MODULE FEATURES

TABLE 2
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PIC32MZ W1 and WFI32E01 Family

TABLE 3: PIN NAMES FOR 132-PIN PIC32MZ1025W104 SoC

132-PIN DQFN (TOP AND BOTTOM VIEW)

:3&:;: SoC Pin Name(1:2) ﬁzf:ns(le? SoC Pin Name(1:2)
A1 NC A36 NC
A2 PMU_VSENSE A37 NC
A3 VDD33 A38 NC
A4 CVDT13/ETXDO/RPC15/I0OCC15/RC15 A39 RXR_IN2
A5 CVDT15/EMDIO/RPK13/IOCK13/RK13 A40 RXR_RIQ_VDD15
A6 CVDT14/ERXDV/RPK12/I0CK12/RK12 Ad1 NC
A7 NC A42 TXR_UMX_VDD15
A8 VDD15 A43 TXR_LPA_VOUT
A9 SQICS1/CVDT18/RPC0O/IOCCO/RCO Ad4 RF_FE_3/RPK0/IOCKO0/RKO
A10 SQID2/CVDT20/RPC2/I0CC2/RC2 A45 RF_FE_1/AN19/CVD19/CVDR19/RPK2/IOCK2/RK2
A11 VDD33 A46 VDD33
A12 SQICLK/CVDT23/RPC5/IOCC5/RC5 A4T SCK2/RPA11/I0CA11/RA11
A13 SDI1/RPC7/10CC7/RC7 A48 AN15/ANN1/CVD15/CVDR15/RPA13/IOCA13/RA13
A14 SS1/CS1/IFSYNC1/RPA1/IOCA1/RA1 A49 TRDO0/AN13/CVD13/CVDR13/RPA15/I0CA15/RA15
A15 SCL2/RPA2/IOCA2/RA2 A50 TRD1/AN12/CVD12/CVDR12/RPB14/I0CB14/RB14
A16 SCL1/RPA4/IOCA4/RA4 A51 TRD3/ANAO/RPB12/I0CB12/RB12
A17 NC A52 AN10/CVD10/CVDR10/LVDIN/RPB10/I0CB10/RB10
A18 NC A53 NC
A19 NC A54 NC
A20 NC A55 NC
A21 U1RTSn/U1BCLK/IOCA7/RA7 A56 TDI/PGED4/AN9/CVD9/CVDR9/RPB9/I0OCB9/RB9
A22 U1TX/IOCA9/RA9 A57 TDO/AN7/CVD7/CVDR7/CVDTO/RPB7/IOCB7/RB7
A23 MCLR A58 S0SCco/PK15(®)
A24 BT_PRIO/RPK6/IOCK6/RK6 A59 sS0scCl/PB15(®)
A25 VDD33 AB0 VBAT
A26 RF_FE_8/RPK9/IOCK9/RK9 A61 PGEC1/AN3/CVD3/CVDR3/CVDT4/USBOEN/RPB3/IOCB3/RB3
A7 RF_FE_5/RPK11/I0CK11/RK11 A62 AN1/CVD1/CVDR1/CVDT6/ETH_EXCLK_OUT/VBUSON/RPB1/
I0CB1/RB1
A28 AFE_VDD15 AB3 D-
A29 XTAL_IN AB4 D+
A30 XTAL_OUT AB5 VBUS
A31 NC AB6 VDD15
A32 SYN_SD_VDD15 AB7 VDD33
A33 SYN_VCO_VDD15 AB8 CVDT9/ERXD0O/RPC11/I0CC11/RC11
A34 IOVDD_RF AB9 CVDT11/ETXEN/RPC13/IOCC13/RC13
A35 NC A70 VPMU_VDDP
Note 1: The RPn pins can be used by re-mappable peripherals. Refer to Section 13.4 “Peripheral Pin Select (PPS)” for details.
2: Every I/0 port pin (RAX-RKXx) can be used as a change notification pin (CNAX-CNKXx). See 13.0 “I/O Ports” for more information.
3:  Shaded pins are 5V tolerant.
4: Do not use Buck/MLDO output to drive any other device.
5: A58 and A59 pins can be configured as GPI as an alternate function.
6: Exact connection for each pin is available in the reference design package. Contact the Microchip Sales/Support Team for the package.
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PIC32MZ W1 and WFI32E01 Family

TABLE 3: PIN NAMES FOR 132-PIN PIC32MZ1025W104 SoC

132-PIN DQFN (TOP AND BOTTOM VIEW)

:z?n::: SoC Pin Name(1'2) :zﬁ‘sg: SoC Pin Name“'z)

AT1 BUK_BK_LX B30 NC

AT2 NC B31 MBS_EXTRA_48K

B1 PMU_VDDIO/VPMU_VDDC B32 RXR_FE2_VDD15

B2 CVDT12/ETXD1/RPC14/I0CC14/RC14 B33 RXR_FE1_VDD15

B3 VDD33 B34 BB_VDD15

B4 CVDT16/EMDC/RPK14/I0CK14/RK14 B35 NC

B5 CVDT7/ERXERR/RPC9/IOCC9/RC9 B36 TXR_LPA_VDD15

B6 SQICS0/CVDT17/RPA0/IOCAO0/RAO B37 RF_FE_4/RPK1/IOCK1/RK1

B7 NC B38 RF_FE_2/AN18/CVD18/CVDR18/RPK3/IOCK3/RK3

B8 SQID3/CVDT19/RPC1/I0CC1/RCA1 B39 AN17/CVD17/CVDR17/CTRTMO/INTO/RPA10/I0CA10/RA10
B9 SQID1/CVDT21/RPC3/I0CC3/RC3 B40 AN16/CVD16/CVDR16/CTRTM1/RPA12/IOCA12/RA12

B10 SQID0/CVDT22/RPC4/I0CC4/RC4 B41 TRCLK/AN14/ANNO/CVD14/CVDR14/RPA14/I0CA14/RA14
B11 SCK1/RPC6/I0CC6/RC6 B42 AVDD

B12 SDO1/RPC8/I0CC8/RC8 B43 TRD2/AN11/CVD11/CVDR11/RPB13/I0CB13/RB13

B13 VDD33 B44 ANBO/RPB11/I0CB11/RB11

B14 SDA2/RPA3/IOCA3/RA3 B45 AVss

B15 SDA1/RPA5/IOCA5/RA5 B46 TCK/PGEC4/AN8/CVD8/CVDR8/RPB8/IOCB8/RB8

B16 U1CTSn/IOCA6/RA6 B47 TMS/AN6/CVD6/CVDR6/CVDT1/RPB6/IOCB6/RB6

B17 U1RX/IOCA8/RA8 B48 VDD33

B18 BT_CLK_OUT/RPK4/IOCK4/RK4 B49 PGED2/AN5/CVD5/CVDR5/CVDT2/RTCC/RPB5/IOCB5/RB5
B19 WLAN_ACTIVE/RPK5/IOCK5/RK5 B50 PGEC2/AN4/CVD4/CVDR4/CVDT3/RPB4/I0CB4/RB4

B20 BT_ACTIVE/RPK7/IOCK7/RK7 B51 PGED1/AN2/CVD2/CVDR2/CVDT5/USBID/RPB2/IOCB2/RB2
B21 RF_FE_7/RPK8/IOCK8/RK8 B52 ANO/RPB0/IOCB0/RBO

B22 RF_FE_6/RPK10/I0CK10/RK10 B53 NC

B23 SPI_VDD15 B54 VUSB3V3

B24 XTAL_VDD15 B55 NC

B25 NC B56 NC

B26 IOVDD_RF B57 CVDT8/ERXD1/RPC10/I0CC10/RC10

B27 IN_TSSI B58 CVDT10/ETH_CLK_OUT/ERXCLK/RPC12/I0CC12/RC12
B28 SYN_PLL_VDD15 B59 BUK_MLDO_ouTH

B29 NC B60 VPMU_VDDP

Note The RPn pins can be used by re-mappable peripherals. Refer to Section 13.4 “Peripheral Pin Select (PPS)” for details.

1

2 Every I/0 port pin (RAX-RKXx) can be used as a change notification pin (CNAx-CNKXx). See 13.0 “l/O Ports” for more information.

3:  Shaded pins are 5V tolerant.

4: Do not use Buck/MLDO output to drive any other device.

5: A58 and A59 pins can be configured as GPI as an alternate function.

6 Exact connection for each pin is available in the reference design package. Contact the Microchip Sales/Support Team for the package.
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via

E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

* Microchip’s Worldwide Web site; http://www.microchip.com

* Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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+ Section 14. “Timers” (DS60001105)

» Section 15. “Input Capture” (DS60001122)

» Section 16. “Output Compare” (DS60001111)

+ Section 21. “UART” (DS60001107)

» Section 22. “12-bit High-Speed Successive Approximation Register (SAR) Analog-to-Digital Converter
(ADC)” (DS60001344)

» Section 23. “Serial Peripheral Interface (SPI)” (DS60001106)

» Section 24. “Inter-Integrated Circuit (IZC)” (DS60001116)

+ Section 27. “USB On-The-Go (OTG)” (DS61126)

» Section 29. “Real-Time Clock and Calendar (RTCC)” (DS60001125)
+ Section 31. “DMA Controller” (DS60001117)

» Section 32. “Configuration” (DS60001124)

» Section 33. “Programming and Diagnostics” (DS60001129)

» Section 34. “Controller Area Network (CAN)” (DS60001154)

* Section 35. “Ethernet Controller” (DS60001155)
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PIC32MZ W1 and WFI32E01 Family

» Section 42. “Oscillators with Enhanced PLL” (DS60001250)

+ Section 46. “Serial Quad Interface (SQI)” (DS60001244)

» Section 49. “Crypto Engine and Random Number Generator (RNG)” (DS60001246)

+ Section 50. “CPU for Devices with MIPS32® microAptiv™ and M-Class Cores” (DS60001192)
» Section 56. “Controller Area Network with Flexible Data-rate (CAN FD)” (DS60001549)
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PIC32MZ W1 and WFI32E01 Family

1.0 ORDERING INFORMATION

This chapter provides the ordering information of the
PIC32MZ1025W104 SoC and WFI32E01 module.

1.1 PIC32MZ1025W104 SoC Ordering
Information

The following table describes the ordering information
of the PIC32MZ1025W104 SoC.

TABLE 1-1: PIC32MZ1025W104 SOC ORDERING DETAILS
SoC Name Pin and Package Description Ordering Code

PIC32MZ1025W104 | 132-pin and DQFN | 32-bit MCU with Network Connec- |PIC32MZ1025W104132-V/NX
(10x10x0.9 mm) tivity and Security Accelerator

The following figure illustrates the details of
PIC32MZ1025W104 SoC ordering information.

FIGURE 1-1: PIC32MZ1025W104 SOC ORDERING INFORMATION

PIC32 HMZH 10 25HW1H 04 H132H T ‘- IV 1| NX | | XXX

Microchip Brand

Architecture

Memory Size
10 = 1024 KB

RAM Size
25 =256 KB

Family
W1 = WLAN

Key Feature Set

Pin Count
132 Pin Device

Packing Specification

Tray

Temperature Range

| = Induistrial (-40°C to +85°C)
V = Various (-40°C to +105°C)

Packaging Information
132-Lead (10x10x0.9 mm) DQFN

Pattern Information
QTP, SQTP, Code and Special Requirements
ES = Engineering Sample

© 2020 Microchip Technology Inc. Preliminary Data Sheet DS70005425A-page 9




PIC32MZ W1 and WFI32E01 Family

1.2

Information

WFI32E01 Module Ordering

The following table describes the ordering information
of the WFI32EO01 module.

TABLE 1-2: WFI32E01 MODULE ORDERING INFORMATION
Model No. Module SoC Description Reg_u_latczry Ordering Cede
Certification

WFI32E01PE | PIC32MZ1025W104132-V/NX [ WFI32EQ1 module with PCB antenna FCC, ISED, CE | WFI32EO01PE - |

WFI32E01PC WFI32E01 module with PCB antenna and | FCC, ISED, CE | WFI32EQ1PC - |
Trust&GO

WFI32E01UE WFI32E01 module with U.FL connector for | FCC, ISED, CE | WFI32EQ1UE - |
external antenna

WFI32E01UC WFI32E01 module with U.FL connector for | FCC, ISED, CE | WFI32EQ1UC - |
external antenna and Trust&GO

The following figure illustrates the details of the

WFI32E01 module ordering information.

FIGURE 1-2: WFI32E01 MODULE ORDERING INFORMATION

WFI 32 ||EO1||P/U| [E/C|-] I [[XXX

Microchip Brand

Architecture
32 = Embedded 32-bit MCU Core

Family

EO01 = WLAN Connectivity
Antenna

P = PCB Antenna
U = U.FL Connector

Encryption

E = Encryption
C = Trust&Go + Encryption

Temperature Range

| = Industrial (-40°C to +85°C)

FW Version/Custom Designations
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PIC32MZ W1 and WFI32E01 Family

2.0 PIC32MZ1025W104 SOC 2.1 Block Diagram
DESCRIPTION The following figure illustrates the block diagram of the
core and peripheral modules in the
PIC32MZ1025W104 SoC.
Note: This data sheet summarizes the features
of the PIC32MZ1025W104 SoC. It is not
intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to the “PIC32
Family Reference Manual”, which is avail-
able from the Microchip website
(www.microchip.com/PIC32).
This chapter contains device-specific information for
PIC32MZ1025W104 SoC.
FIGURE 2-1: PIC32MZ1025W104 SoC BLOCK DIAGRAM
XTAL_OUT/XTAL_IN [XJl¢—>] | Posc oscilators BUCKMLDO
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PIC32MZ W1 and WFI32E01 Family

2.2

The following tables provide the function-wise pinout
descriptions for the PIC32MZ1025W104 SoC and
WFI32E01 module pins.

Function-wise Pinout Description

TABLE 2-1: ADC PINOUT DESCRIPTION

PIC32MZ1025W104 WFI32E01 Pin o

Pin Name Pin Number | Pin Name Pin Number Type aniall PSS

ANO B52 — — | Analog A/D Analog Input Channels

AN1 AB2 AN1 3 | Analog

AN2 B51 AN2 7 | Analog

AN3 A61 — — | Analog

AN4 B50 AN4 2 | Analog

AN5 B49 AN5 52 | Analog

AN6 B47 AN6 46 | Analog

AN7 A57 AN7 49 | Analog

AN8 B46 ANS8 47 | Analog

AN9 A56 AN9 48 | Analog

AN10 A52 — — | Analog

AN11 B43 — — | Analog

AN12 A50 — — | Analog

AN13 A49 — — | Analog

AN14 B41 AN14 44 | Analog

AN15 A48 AN15 42 | Analog

AN16 B40 — — | Analog

AN17 B39 AN17 41 | Analog

AN18 B38 — — | Analog

AN19 A45 — — | Analog

ANAQ A51 ANAQ 45 | Analog

ANBO B44 s — I Analog A/D Negative Analog Input Channels
ANNO B41 ANNO 44 | Analog

ANN1 A48 ANN1 42 | Analog

Legend: Analog = Analog input | = Input
TABLE 2-2: OSCILLATOR PINOUT DESCRIPTION

PIC32MZ1025W104 WFI32E01

Pin Buffer e
Pin Name Pin Number [Pin Name gy Type Type RESEHRE
Number
XTAL_IN A29 — — | — 40 MHz Primary Oscillator Crystal Input
XTAL_OUT A30 — — (0] — 40 MHz Primary Oscillator Crystal Output
32.768 kHz Secondary Oscillator Crystal
SOSCI A59 SOSCI 53 | — Input
32.768 kHz Secondary Oscillator Crystal

SOSsCOo A58 SOSCO 54 (0] — Output

REFI PPS REFI PPS | — Reference Clock Generator Input
REFO1 PPS REFO1 PPS (0] —

REFO2 PPS REFO2 PPS (0] —

REFO3 PPS REFO3 PPS (0] —

REFO4 PPS REFO4 PPS (0] — Reference Clock Generator Outputs 1-4
Legend: O = Output I = Input PPS = Peripheral Pin Select
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-3: IC1 THROUGH IC4 PINOUT DESCRIPTION

PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name Pin Number |Pin Name |Pin Number|TYPe Type
Input Capture
IC1 PPS IC1 PPS | ST Input Capture Inputs 1-4
IC2 PPS IC2 PPS | ST
IC3 PPS IC3 PPS | ST
IC4 PPS IC4 PPS | ST
Legend: ST = Schmitt Trigger input with CMOS levels I = Input PPS = Peripheral Pin Select
TABLE 2-4: OC1 THROUGH OC4 PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name Pin Number |Pin Name Pin Number | TYPe Type
Output Compare
ocC1 PPS ocC1 PPS (0] - Output Compare Outputs 1-4
0oc2 PPS ocC2 PPS (0] -
oC3 PPS (e]ox} PPS (0] -
oc4 PPS OocC4 PPS (0] -
OCFA PPS OCFA PPS | ST Output Compare Fault A Input
OCFB PPS OCFB PPS | ST Output Compare Fault B Input
OCFC PPS OCFC PPS | ST Output Compare Fault C Input
OCFD PPS OCFD PPS | ST Output Compare Fault D Input
Legend: ST = Schmitt Trigger input with CMOS levels O = Output I = Input

PPS = Peripheral Pin Select

TABLE 2-5: EXTERNAL INTERRUPTS PINOUT DESCRIPTION

PIC32MZ1025W104 WFI32E01

. Buffer e

Pin Type T Description

Pin Name Pin Number [Pin Name | Pin Number ype
External Interrupts
INTO B39 INTO 41 | ST External Interrupt 0
INT1 PPS INT1 PPS | ST External Interrupt 1
INT2 PPS INT2 PPS | ST External Interrupt 2
INT3 PPS INT3 PPS | ST External Interrupt 3
INT4 PPS INT4 PPS | ST External Interrupt 4
Legend: ST = Schmitt Trigger input with CMOS levels I = Input PPS = Peripheral Pin Select
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-6: PORTA THROUGH PORTC AND PORTK PINOUT DESCRIPTION

PIC32MZ1025W104 WFI32E01 Bin Buffer o
Description

Pin Name Pin Number | Pin Name | Pin Number | TYP® Type

PORTA

RAOQ B6 — — 110 DIG/ST PORTA Digital I1/0

RA1 A14 RA1 20 1/10 DIG/ST

RA2 A15 — — 1/10 DIG/ST

RA3 B14 — — 1/10 DIG/ST

RA4 A16 RA4 33 1/10 DIG/ST

RA5 B15 RA5 32 1/10 DIG/ST

RA6 B16 — — 110 DIG/ST

RA7 A21 — — 1/10 DIG/ST

RAS8 B17 — — 1/10 DIG/ST

RA9 A22 — — 110 DIG/ST

RA10 B39 RA10 41 110 DIG/ST

RA11 A47 RA1M1 43 110 DIG/ST

RA12 B40 — — 110 DIG/ST

RA13 A48 RA13 42 1/10 DIG/ST

RA14 B41 RA14 44 110 DIG/ST

RA15 A49 — — 1/10 DIG/ST

PORTB

RBO B52 — — 1/10 DIG/ST PORTB Digital I/0

RB1 A62 RB1 3 1/10 DIG/ST

RB2 B51 RB2 ¥ 110 DIG/ST

RB3 A61 — — 1/10 DIG/ST

RB4 B50 RB4 2 1/10 DIG/ST

RB5 B49 RB5 52 1/10 DIG/ST

RB6 B47 RB6 46 1/10 DIG/ST

RB7 A57 RB7 49 1/10 DIG/ST

RB8 B46 RB8 47 1/10 DIG/ST

RB9 A56 RB9 48 110 DIG/ST

RB10 A52 — — 1/10 DIG/ST

RB11 B44 — — 1/10 DIG/ST

RB12 A51 RB12 45 110 DIG/ST

RB13 B43 — — 110 DIG/ST

RB14 A50 — — 1/10 DIG/ST

PB1b A59 PB15 53 | DIG/ST

Legend: DIG = Digital input

ST = Schmitt Trigger input with CMOS levels

O = Output I = Input
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-6: PORTA THROUGH PORTC AND PORTK PINOUT DESCRIPTION (CONTINUED)

PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description

Pin Name Pin Number | Pin Name | Pin Number | TYPe Type

PORTC

RCO A9 — — /0 DIG/ST PORTC Digital I/0

RC1 B8 — — /0 DIG/ST

RC2 A10 — — /0 DIG/ST

RC3 B9 — — /0 DIG/ST

RC4 B10 — — /0 DIG/ST

RC5 A12 — — /0 DIG/ST

RC6 B11 RC6 21 /0 DIG/ST

RC7 A13 RC7 19 /0 DIG/ST

RC8 B12 RC8 23 /0 DIG/ST

RC9 B5 RC9 18 /0 DIG/ST

RC10 B57 RC10 10 /0 DIG/ST

RC11 ABS8 RC11 9 /0 DIG/ST

RC12 B58 RC12 12 /0 DIG/ST

RC13 AB9 RC13 8 /0 DIG/ST

RC14 B2 RC14 13 /0 DIG/ST

RC15 A4 RC15 14 /0 DIG/ST

PORTK

RKO Ad4 — — /0 DIG/ST PORTK Digital I/0

RK1 B37 RK1 34 /0 DIG/ST

RK2 A45 — — /0 DIG/ST

RK3 B38 RK3 35 /0 DIG/ST

RK4 B18 RK4 24 /0 DIG/ST

RK5 B19 RK5 27 /0 DIG/ST

RK6 A24 RK6 25 /0 DIG/ST

RK7 B20 RK7 28 /0 DIG/ST

RK8 B21 — — /0 DIG/ST

RK9 A26 — — /0 DIG/ST

RK10 B22 — — /0 DIG/ST

RK11 A27 — — /0 DIG/ST

RK12 AB RK12 15 /0 DIG/ST

RK13 A5 RK13 16 /0 DIG/ST

RK14 B4 RK14 17 /0 DIG/ST

PK15 A58 PK15 54 | DIG/ST

Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output I = Input

© 2020 Microchip Technology Inc.
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-7: TIMER1 THROUGH TIMER7 AND RTCC PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name Pin Number [Pin Name Pin Number |TYPe |Type
Timer1 through Timer7
T1CK PPS T1CK PPS | ST Timer1 External Clock Input
T2CK PPS T2CK PPS | ST Timer2 External Clock Input
T3CK PPS T3CK PPS | ST Timer3 External Clock Input
T4CK PPS T4CK PPS | ST Timer4 External Clock Input
T5CK PPS T5CK PPS | ST Timer5 External Clock Input
T6CK PPS T6CK PPS | ST Timer6 External Clock Input
T7CK PPS T7CK PPS | ST Timer7 External Clock Input
Real-Time Clock and Calendar
RTCC B49 RTCC 52 [o [— RTCC Output Clock
Legend: ST = Schmitt Trigger input with CMOS levels O = Output I = Input
PPS = Peripheral Pin Select
TABLE 2-8: UART1 (DEDICATED) PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name | Pin Number [Pin Name | Pin Number |TYPe [Type
Universal Asynchronous Receiver Transmitter 1
U1CTSn B16 — — | ST UART1 Clear to Send (CTS) Input
UART1 Request to Send (RTS) Output/
U1RTSn/U1BCLK |A21 — — (0] DIG UART1 Baud Clock
U1RX B17 U1RX 30 | ST UART1 Receive
U1TX A21 U1TX 29 (0] DIG UART1 Transmit
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TABLE 2-9: UART1 THROUGH UART3 PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name Pin Number [Pin Name Pin Number |TYPe Type
Universal Asynchronous Receiver Transmitter 1
U1CTSn PPS U1CTSn PPS | ST UART1 CTS Input
U1RTSn/U1BCLK |PPS U1RTSn PPS (0] DIG UART1 RTS Output/UART1 Baud Clock
U1RX PPS U1RX PPS | ST UART1 Receive
U1TX PPS U1TX PPS (0] DIG UART1 Transmit
Universal Asynchronous Receiver Transmitter 2
U2CTSn PPS U2CTSn PPS | ST UART2 CTS Input
U2RTSn/U2BCLK |PPS U2RTSn PPS o DIG UART2 RTS Output/UART2 Baud Clock
U2RX PPS U2RX PPS | ST UART2 Receive
u2TX PPS u2TX PPS (0] DIG UART2 Transmit
Universal Asynchronous Receiver Transmitter 3
U3CTSn PPS U3CTSn PPS | ST UART3 CTS Input
U3RTSn/U3BCLK |PPS U3RTSn PPS (0] DIG UART3 RTS Output/UART3 Baud Clock
U3RX PPS U3RX PPS | ST UART3 Receive
U3TX PPS U3TX PPS (0] DIG UART3 Transmit
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input

PPS = Peripheral Pin Select
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-10: SPI1 (DEDICATED) PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer

T T Description
Pin Name | Pin Number [Pin Name | Pin Number | 'YP€ ype

Serial Peripheral Interface 1

SPI1 Synchronous Serial Clock
SCK1 B11 SCK1 21 /0 DIG/ST Input/Output
SDI1 A13 SDI1 19 | ST SPI1 Data In
SDO1 B12 SDO1 23 (0] DIG SPI1 Data Out
. o SPI1 Slave Select/Chip Select/Frame
SS1/Cs1 A14 SS1/Cs1 20 /0 DIG/ST Sync (active-low)
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output I = Input

TABLE 2-11: SPI1 THROUGH SPI 2 PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer

Description
Pin Name Pin Number |Pin Name Pin Number |TYPe Type

Serial Peripheral Interface 1

SPI1 Synchronous Serial Clock

SCK1 B11 SCK1 21 /0 DIG/ST Input/Qutput

SDI1 PPS SDI1 PPS | ST SPI1 Data In

SDO1 PPS SDO1 PPS (0] DIG SPI1 Data Out

D _ SPI1 Slave Select/Chip Select/Frame Sync
SS1/Cs1 PPS SS1/Cs1 PPS l{e] DIG/ST (active-low)

Serial Peripheral Interface 2

SPI2 Synchronous Serial Clock

SCK2 A47 SCK2 43 l{e] DIG/ST Input/Output

SDI2 PPS SDI2 PPS | ST SPI2 Data In

SDO2 PPS SDO2 PPS (0] DIG SPI2 Data Out

D - SPI2 Slave Select/Chip Select/Frame Sync
SS2/CSs2 PPS SS2/CS2 PPS l{e] DIG/ST (active-low)

Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output I = Input

PPS = Peripheral Pin Select
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-12: 12C1 THROUGH I12C2 PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name |Pin Number|Pin Name |Pin Number |TYP® Type
Inter-Integrated Circuit 1
SCL1 A16 SCL1 33 110 DIG/I2C/SMB  |12C1 Synchronous Serial Clock Input/Output
SDA1 B15 SDA1 32 /0 DIG/I2C/SMB |12C1 Data Input/Output
Inter-Integrated Circuit 2
SCL2 A15 — — 110 DIG/I2C/SMB  |12C2 Synchronous Serial Clock Input/Output
SDA2 B14 — — /0 DIG/I2C/SMB |12C2 Data Input/Output
Legend: DIG = Digital input O = Output I = Input
TABLE 2-13: USB PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name Pin Number |Pin Name Pin Number |TYPe Type
USB VBUS Input Signal (5V); can be left
VBUS A65 VBUS 4 | — open when USB not in use
» USB Internal Transceiver Supply
Voltage (3.3V). If the USB is not
used, this pin can be connected to
VSS. When connected to VSS, the
shared pin functions on USBID will
VUSB3V3 B54 — — P — not be available
D+ Ab64 USB D+ 6 /0 — USB D+
D- AB3 USB D- 5 /0 — USB D-
USBID B51 USBID 7 | ST USB OTG ID input
USB transceiver interface output enable
USBOEN AB1 — — (0] DIG state
VBUSON A62 VBUSON 3 (0] DIG USB ON signal for external VBUS source
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
P = Power
TABLE 2-14: CAN AND CAN-FD PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name Pin Number |Pin Name Pin Number |TYP® Type
C1TX PPS C1TX PPS o — CAN1 Bus Transmit Pin
C1RX PPS C1RX PPS | ST CAN1 Bus Receive Pin
C2TX PPS C2TX PPS (0] — CAN2 Bus Transmit Pin
C2RX PPS C2RX PPS | ST CAN2 Bus Receive Pin
Legend: ST = Schmitt Trigger input with CMOS levels O = Output I = Input
PPS = Peripheral Pin Select
Note: The CAN1 bus supports only the CAN interface, and the CAN2 bus supports both the CAN and CAN-FD interfaces.
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-15: ETHERNET RMII PINOUT DESCRIPTION

PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description

Pin Name Pin Number |Pin Name Pin Number | TYPe Type
Ethernet RMII Interface
ERXDO AB8 ERXDO 9 | ST Ethernet Receive Data 0
ERXD1 B57 ERXD1 10 | ST Ethernet Receive Data 1
ERXERR B5 ERXERR 18 | ST Ethernet Receive Error
ERXDV A6 ERXDV 15 | ST Ethernet Receive Data Valid
ETHCLKOUT B58 ETH_CLK_OUT |12 | ST Ethernet Clock Output (50 MHz)
ETXDO A4 ETXDO 14 (0] DIG Ethernet Transmit Data 0
ETXD1 B2 ETXD1 13 (0] DIG Ethernet Transmit Data 1
ETXEN AB9 ETXEN 8 (0] DIG Ethernet Transmit Enable
EMDC B4 EMDC 17 (0] DIG Ethernet Management Data Clock
EMDIO A5 EMDIO 16 110 ST/DIG Ethernet Management Data
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TABLE 2-16: SQI1 PINOUT Description
PIC32MZ1025W104 WFI32E01 Pin Buffer o

Description
Pin Name Pin Number |Pin Name Pin Number |TYP® Type
SQICLK A12 — — o DIG/ST SQlI1 Clock
SQICS0 B6 — — (0] DIG SQl Chip Select 0
SQICS1 A9 — — (0] DIG SQl Chip Select 1
sQibo B10 — — /0 DIG/ST SQI1 Data[0]
SQID1 B9 — — /0 DIG/ST SQI1 Data[1]
SQib2 A10 — — /0 DIG/ST SQI1 Data[2]
SQID3 B8 — — /0 DIG/ST SQI1 Data[3]
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output I = Input
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-17: POWER, GROUND, AND VOLTAGE REFERENCE PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name Pin Number |Pin Name Pin Number |[TypPe |Type
Power and Ground
VPMU_VDDP A70, B60 — — P — Input Supply Voltage (3.3V) to PMU
Input Supply Voltage (3.3V) to PMU
PMU_VDDIO/VPMU_VDDC |B1 — — P — Core
Backup Battery Voltage and Should
Be Connected to Input Supply Volt-
VBAT AB0 — — P — age (3.3V)
MLDO Output Voltage (1.5V), for
Internal Usage only; Do Not Con-
BUK_MDLO_OUT B59 — — P — nect to Any External Circuit
BUK_BK_LX A71 — — P — Buck Output to External LC Filter
PMU_VSENSE A2 — — P — Feedback Voltage to PMU
A3, A11, A25,
A46, A67, B3,
VDD33 B13, B48 — — P — Input Supply Voltage (3.3V)
VUSB3V3 B54 — — P — USB Input Supply Voltage (3.3V)
AVDD33 B42 — — P — Analog Input Supply Voltage (3.3V)
AVss B45 — — P — Analog Ground
Input Supply Voltage (1.5V) from
VvDD15 ABGB, A8 — — P — PMU
IOVDD_RF A34,B26 — — P — ESD Input Voltage (3.3V)
RXR_RIQ_VDD15 A40 — — P —
RXR_FE1_VDD15 B33 — — P —
RXR_FE2_VDD15 B32 — — P —
SYN_PLL_VDD15 B28 — — P —
SYN_SD_VDD15 A32 — — P —
SYN_VCO_VDD15 A33 — — P —
XTAL_VDD15 B24 — — P —
TXR_LPA_VDD15 B36 — — P —
TXR_UMX_VDD15 A42 — — P —
SPI_VDD15 B23 — — P —
BB_VDD15 B34 — — P —
AFE_VDD15 A28 — — P — RF Supply Voltage (1.5V) from PMU
Voltage Reference
Programmable Low-Voltage Detect
LVDIN A52 — — | Analog |[Input
GNDDB GND — — P — —
Legend: P =Power Analog = Analog input | = Input
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-18: JTAG, TRACE, AND PROGRAMMING/DEBUGGING PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o

Description
Pin Name Pin Number |Pin Name Pin Number |TYPe [Type
JTAG
TCK B46 TCK 47 | ST JTAG Test Clock/Programming Clock Input
TDI A56 TDI 48 | ST JTAG Test Data/Programming Data Input
TDO A57 TDO 49 (0] DIG JTAG Test Data Output
TMS B47 TMS 46 | ST JTAG Test Mode Select Input
Trace
TRCLK B41 — — (0] DIG Trace Clock
TRDO A49 — — (0] DIG
TRD1 A50 — — (0] DIG
TRD2 B43 — — (0] DIG
TRD3 A51 — — (0] DIG Trace Data
Programming/ Debugging
I - Master Clear (Device Reset) Input (active-
MCLR A23 MCLR 26 | ST low)
PGC1/EMUC1 A61 — — | ST ICSP™ Programming Clock
PGC1ENTRY AB1 — — | ST Test Mode Entry Clock
PGC2/EMUC2 B50 PGC2 2 | ST ICSP™ Programming Clock
PGC2ENTRY B50 — — | ST Test Mode Entry Clock
PGC4/EMUC4 B46 PGC4 47 | ST ICSP™ Programming Clock
PGC4ENTRY B46 — — | ST Test Mode Entry Clock
PGD1/EMUD1 B51 — — /0 DIG/ST |ICSP™ Programming Data
PGD1ENTRY B51 — | ST Test Mode Entry Data
PGD2/EMUD2 B49 PGD2 52 /0 DIG/ST |ICSP™ Programming Data
PGD2ENTRY B49 — — | ST Test Mode Entry Data
PGD4/EMUD4 A56 PGD4 48 /0 DIG/ST |ICSP™ Programming Data
PGD4ENTRY A56 — — | ST Test Mode Entry Data
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output I = Input

PPS = Peripheral Pin Select

© 2020 Microchip Technology Inc.
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-19: WI-FI® INTERFACE PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name Pin Number |Pin Name |Pin Number |TYP® Type
RF_FE_1 A45UT) — — /0 DIG/ST
RF_FE_2 B38 RF_FE_2 35 l{e] DIG/ST
RF_FE_3 A44M) — — 110 DIG/ST
RF_FE_4 B37 RF_FE_4 34 l{e] DIG/ST
RF_FE_5 A27 — — l{e] DIG/ST
RF_FE_6 B22 — — /0 DIG/ST
RF_FE_7 B21 — — l{e] DIG/ST
RF_FE_8 A26 — — /0 DIG/ST RF Front-End Control
ANALOG_TEST A31 — — (o] — Analog Test Output
TSSI (Transmitter Signal Strength
IN_TSSI B27 — — | — Indication) Input
MBS_EXTRA_48K B31 — — (0] — DC Output (Band Gap Voltage)
RXR_IN A39 — — | — Receiver Input
TXR_LPA_VOUT A43 — — (0] — Transmitter Output
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
Note 1: A44 and A45 pins are used for controlling the FEM on the WFI32E01 module. Microchip recommends using these pins
as described in the reference design package. Contact the Microchip Sales/Support Team for the reference package.
TABLE 2-20: WI-FI® BLUETOOTH® COEXISTENCE(")
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name Pin Number Pin Name Pin Number Type Type
BT_CLK_OUT B18 BT_CLK_OUT 24 o DIG Bluetooth® Clock Out
PTA_BT_ACTIVE B20 PTA_BT_ACTIVE 28 /0 DIG/ST Packet Traffic Arbitra-
PTA_BT_PRIO A24 PTA_BT_PRIO 25 110 DIG/ST |tion (PTA) three-wire
interface for Wi-Fi® and
Bluetooth® co-exis-
PTA_WLAN_ACTIVE B19 PTA_WLAN_ACTIVE |27 /0 DIG/ST tence
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
Note 1: This feature is currently not supported and should not be used in an end-product design. Microchip plans to support this

feature in the future.
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-21: CVD PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01
Pin Type Buffer Type Description
Pin Name |Pin Number [Pin Name Pin Number
CVD1 AB2 CVD1 3 (0] DIG ADC CVD Controller Output
CvD2 B51 CvD2 7 o DIG
CVD3 AB1 — — (0] DIG
CvD4 B50 CvD4 2 (0] DIG
CVD5 B49 CVD5 52 (0] DIG
CVD6 B47 CVD6 46 (0] DIG
CVD7 A57 CVD7 49 (0] DIG
CVvD8 B46 CVvD8 47 (0] DIG
CVD9 A56 CVD9 48 (0] DIG
CvD10 A52 — — (0] DIG
CvD11 B43 — — (0] DIG
CvD12 A50 — — (0] DIG
CVD13 A49 — — (0] DIG
CvD14 B41 CvD14 44 (0] DIG
CVvD15 A48 CVvD15 42 (0] DIG
CVvD16 B40 — — (0] DIG
CVvD17 B39 CVvD17 41 (0] DIG
CVvD18 B38 — — (0] DIG
CVvD19 A45 — — (0] DIG
Legend: DIG = Digital input O = Output
TABLE 2-22: ENHANCED CVD PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01
Pin Type Buffer Type Description
Pin Name |Pin Number [Pin Name Pin Number
CVDR1 AB2 CVDR1 3 (0] DIG ADC CVD Controller RX Qutput
CVDR2 B51 CVDR2 7 (0] DIG
CVDR3 AB1 — — o DIG
CVDR4 B50 CVDR4 2 (0] DIG
CVDR5 B49 CVDR5 52 (0] DIG
CVDR6 B47 CVDR6 46 (0] DIG
CVDR7 A57 CVDR7 49 (0] DIG
CVDRS8 B46 CVDRS8 47 (0] DIG
CVDR9 A56 CVDR9 48 (0] DIG
CVDR10 A52 — — (0] DIG
CVDR11 B43 — — (0] DIG
CVDR12 A50 — — (0] DIG
CVDR13 A49 — — (0] DIG
CVDR14 B41 CVDR14 44 (0] DIG
CVDR15 A48 CVDR15 42 (0] DIG
CVDR16 B40 — — (0] DIG
CVDR17 B39 CVDR17 41 (0] DIG
CVDR18 B38 — — (0] DIG
CVDR19 A45 — — (0] DIG
Legend: DIG = Digital input O = Output
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-22: ENHANCED CVD PINOUT DESCRIPTION (CONTINUED)
PIC32MZ1025W104 WFI32E01
Pin Type Buffer Type Description
Pin Name | Pin Number |Pin Name Pin Number
CVDTO A57 CVDTO 49 (0] DIG ADC CVD Controller TX Output
CVDT1 B47 CVDT1 46 (0] DIG
CVDT2 B49 CVDT2 52 (0] DIG
CVDT3 B50 CVDT3 2 (0] DIG
CVDT4 AB1 — — (0] DIG
CVDT5 B51 CVDT5 7 (0] DIG
CVDT6 AB2 CVDT6 3 (0] DIG
CVDT7 B5 CVDT7 18 (0] DIG
CVDT8 B57 CVDT8 10 (0] DIG
CVDT9 AB8 CVDT9 9 (0] DIG
CVDT10 B58 CVDT10 12 (0] DIG
CVDT11 AB9 CVDT11 8 (0] DIG
CVDT12 B2 CVDT12 13 (0] DIG
CVDT13 Ad CVDT13 14 (0] DIG
CVDT14 A6 CVDT14 15 (0] DIG
CVDT15 A5 CVDT15 16 (0] DIG
CVDT16 B4 CVDT16 17 (0] DIG
CVDT17 B6 — — o DIG
CVDT18 A9 — — (0] DIG
CVDT19 B8 — — (0] DIG
CVDT20 A10 — — (0] DIG
CVDT21 B9 — — (0] DIG
CVDT22 B10 — — (0] DIG
CVDT23 A12 — — (0] DIG
Legend: DIG = Digital input O = Output
TABLE 2-23: CTRT PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01
Pin Type Buffer Type Description
Pin Name Pin Number |Pin Name Pin Number
CTRTMO B39 CTRTMO 41 | ST CTR External Trigger
CTRTM1 B40 — — | ST
Legend: ST = Schmitt Trigger input with CMOS levels | = Input
TABLE 2-24: PTG PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Pin Name Pin Number | Pin Name Pin Number Type Type el
PTG28 PPS PTG28 PPS o} — Peripheral Trigger Generator output
PTG29 PPS PTG29 PPS 0 — buffer data
PTG30 PPS PTG30 PPS (0] —
PTG31 PPS PTG31 PPS (0] —
Legend: O = Output PPS = Peripheral Pin Select
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PIC32MZ W1 and WFI32E01 Family

3.0 WFI32E01 MODULE
DESCRIPTION

The WFI32EO01 is a fully certified module that contains
the PIC32MZ1025W104 SoC, an integrated FEM, and
Trust&GO with following antenna options:

+ PCB antenna (WFI32E01PC/WFI32EQ1PE)

* U.FL connector (WFI32E01UC/WFI32E01UE) for
external antenna

The Trust&GO is a pre-configured and pre-provisioned
secure element of Microchip’s family of security-
focused devices.

Figure 3-1 represents the WFI32E01 module block
diagram.

FIGURE 3-1: WFI32E01 MODULE BLOCK DIAGRAM
( WFI32E01 Module ¢— FICTR (Reset)
) ;7/cicsp™
PCB A(;r:tenna POSC (40 MHz) 4——— 12-bit ADC (12 Ch.)

U.FL Connector

RF Front-end
Module and
Matching Circuit

PIC32MZ1025W104 SoC

Trust&GO (Optional)

Ethernet (RMII)
SPI

qmmmm)) USB 2.0 OTG (FS)
12C

CVD

CAN-FD

CAN

UART

GPIO

4——— VoD (3V3)
/4— SOSC (32.768 kHz)

I

I

1
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PIC32MZ W1 and WFI32E01 Family

3.1 Pinout Details

The following figure illustrates the module pinout diagram.

FIGURE 3-2: WFI32E01 MODULE PINOUT DIAGRAM
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Note 1: For details on the exact pin placement and dimensions, refer to 41.0 “Packaging Information”.

2: For pin descriptions, refer to Table 3-1.
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PIC32MZ W1 and WFI32E01 Family

TABLE 3-1: WFI32E01 MODULE PIN DESCRIPTION
ModulePin | SoC Pin Pin Name Pinm Beskrigtion
Number Number Type
— GND P Ground
2 B50 PGC2 | In Circuit Serial Programming™ (ICSP™) programming clock
AN4 | Analog input
CVD4 (0] ADC CVD controller output
CVDR4 (0] ADC CVD controller RX
CVDT3 (0] ADC CVD controller TX
RPB4 1/10 Remappable peripheral(z)
RB4 /0 PORTB digital I/0
3 A62 AN1 | Analog input
CVD1 (0] ADC CVD controller output
CVDR1 (0] ADC CVD controller RX
CVDT6 (0] ADC CVD controller TX
VBUSON (0] USB ON signal for external VBUS source
RPB1 110 Remappable peripheral(z)
RB1 /0 PORTB digital I/0
4 A65 VBUS | USB VBUS signal input (5V), can be left open when USB not in use
5 AB3 USB D- /0 USB data -
6 Ab64 USB D+ /0 USB data +
7 B51 AN2 | Analog input
CvD2 (0] ADC CVD controller output
CVDR2 (0] ADC CVD controller RX
CVDT5 (0] ADC CVD controller TX
USBID | USB OTG ID input
RPB2 110 Remappable peripheral(z)
RB2 /0 PORTB digital I/0
8 AB9 CVDT111 (0] ADC CVD controller TX
ETXEN (0] Ethernet transmit enable output
RPC13 1/10 Remappable peripheral(z)
RC13 /0 PORTC digital I/0
9 AB8 CVDT9 (0] ADC CVD controller TX
ERXDO | Ethernet RMII receive data bit 0
RPC11 110 Remappable peripheral(z)
RC11 /0 PORTC digital /0
10 B57 CVDT8 (0] ADC CVD controller TX
ERXD1 | Ethernet RMII receive data bit 1
RPC10 110 Remappable peripheral(z)
RC10 l{e] PORTC digital I/0
11 — GND P Ground
12 B58 CVDT10 (0] ADC CVD controller TX
ETH_CLK_OUT (0] Ethernet RMII reference clock out (50 MHz), requires an external 33Q2
series termination resistor
RPC12 110 Remappable peripheral(z)
RC12 /0 PORTC digital I/0
13 B2 CVDT12 (0] ADC CVD controller TX
ETXD1 (0] Ethernet RMII transmit data bit 1
RPC14 110 Remappable peripheral(z)
RC14 /0 PORTC digital I/0
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PIC32MZ W1 and WFI32E01 Family

TABLE 3-1: WFI32E01 MODULE PIN DESCRIPTION (CONTINUED)
ModulePin | SoC Pin Pin Name Pinm Deswriplian
Number Number Type
14 A4 CVDT13 (0] ADC CVD controller TX
ETXDO (0] Ethernet RMII receive data bit 0
RPC15 110 Remappable peripheraI(Z)
RC15 /0 PORTC digital /0
15 AB CVDT14 (0] ADC CVD controller TX
ERXDV | Ethernet RMII receive data valid
RPK12 110 Remappable peripheral(z)
RK12 /0 PORTK digital I/O
16 A5 CVDT15 o ADC CVD controller TX
EMDIO 110 Ethernet management data 10
RPK13 110 Remappable peripheraI(Z)
RK13 l{e] PORTK digital /0O
17 B4 CVDT16 (0] ADC CVD controller TX
EMDC (0] Ethernet management data clock
RPK14 110 Remappable peripheral(z)
RK14 /0 PORTK digital I/O
18 B5 CVDT7 (0] ADC CVD controller TX
ERXERR | Ethernet RMII receive error
RPC9 110 Remappable peripheral(2)
RC9 /0 PORTC digital /0
19 A13 SDI1 | SPI1 serial data in
RPC7 110 Remappable peripheraI(Z)
RC9 l{e] PORTC digital I/0
20 A14 SPI1CS (0] SPI slave select/chip select input (active-low)
RPA1 110 Remappable peripheral(2)
RA1 /0 PORTA digital I/0
21 B11 SCK1 /0 SPI1 serial clock
RPC6 110 Remappable peripheral(2)
RC6 /0 PORTC digital I/0
22 — GND P Ground
23 B12 SDO1 (0] SPI1 serial data out
RPC8 1/10 Remappable peripheral(2)
RC8 /0 PORTC digital I/0
24 B18 BT_CLK_OUT (0] Bluetooth® reference clock out (26 MHz)
RPK4 110 Remappable peripheraI(Z)
RK4 /0 PORTK digital I/O
25 A24 PTA_BT_PRIO 110 Packet Traffic Arbitration (PTA) Bluetooth® priority signal for Blue-
tooth® and Wi-Fi® coexistence!”)
RPK6 110 Remappable peripheral(z)
RK6 /0 PORTK digital I/O
26(®) A23 MCLR | Reset signal, Active-low, requires external RC circuit
27) B19 PTA_WLAN_ACTIVE | I/O PTA Wi-Fi® active signal for Bluetooth® and Wi-Fi® coexistence(”)
RPK5 110 Remappable peripheral(2)
RK5 /0 PORTK digital I/O
28(®) B20 PTA_BT_ACTIVE 110 PTA Bluetooth® active signal for Bluetooth® and Wi-Fi® coexistence(”)
RPK7 110 Remappable peripheral(z)
RK7 l{e] PORTK digital /0
290®) A22 U1TX o] UART1 transmit
300 B17 U1RX [ UART1 receive
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PIC32MZ W1 and WFI32E01 Family

TABLE 3-1: WFI32E01 MODULE PIN DESCRIPTION (CONTINUED)

ModulePin | SoC Pin Bin fiaime Pinm Deswripfian
Number Number Type

31 — GND P Ground

32 B15 SDA1 110 12C data, requires an external pull-up resistor (1.8 kQ)
RPA5 110 Remappable peripheral(z)
RA5 /0 PORTA digital I/O

33 A16 SCL1 110 12C clock, requires an external pull-up resistor (1.8 kQ)
RPA4 110 Remappable peripheral(z)
RA4 /0 PORTA digital I/0

34 B37 RF_FE_4 110 RF front-end control
RPK1 110 Remappable peripheral(z)
RK1 /0 PORTK digital 1/0

35 B38 RF_FE_2 110 RF front-end control
RPK3 110 Remappable peripheral(z)
RK3 /0 PORTK digital I/O

36 — GND P Ground

37 — GND P Ground

38 — NC — RF test pad (only for factory use)

39 — GND P Ground

40 — GND P Ground

41 B39 AN17 | Analog input
CVD17 (0] ADC CVD controller output
CVDR17 (0] ADC CVD controller RX output
INTO | External interrupt input 0
RPA10 110 Remappable peripheral(z)
RA10 110 PORTA digital I/O

42 A48 AN15 | Analog input
ANN1 | Analog input
CVD15 (0] ADC CVD controller output
CVDR15 (0] ADC CVD controller RX
RPA13 110 Remappable peripheral(z)
RA13 110 PORTA digital I/O

43 A47 SCK2 /0 SPI2 serial clock
RPA11 110 Remappable peripheral(z)
RA11 /0 PORTA digital I/O

44 B41 AN14 | Analog input
ANNO | Analog input
CVvD14 (0] ADC CVD controller output
CVDR14 (0] ADC CVD controller RX
RPA14 110 Remappable peripheral(z)
RA14 110 PORTA digital I/O

45 A51 ANAO | Analog input
RPB12 110 Remappable peripheral(z)
RB12 /0 PORTB digital 1/0

46 B47 TMS | JTAG Test mode select input
ANG6 | Analog input
CVD6 (0] ADC CVD controller output
CVDR6 (0] ADC CVD controller RX
RPB6 110 Remappable peripheral(z)
RB6 1/0 PORTB digital 1/0
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PIC32MZ W1 and WFI32E01 Family

TABLE 3-1: WFI32E01 MODULE PIN DESCRIPTION (CONTINUED)

ModulePin | SoC Pin Pin Name Pinm Deswriplian
Number Number Type
47 B46 TCK | JTAG test cock/programming clock input
PGC4 | ICSP™ programming clock
ANS8 | Analog input
CvD8 (0] ADC CVD controller output
CVDR8 (0] ADC CVD controller RX
RPB8 110 Remappable peripheral(z)
RB8 /0 PORTB digital 1/0
48 A56 TDI | JTAG test data/programming data input
PGD4 110 ICSP™ programming data
AN9 | Analog input
CVD9 (0] ADC CVD controller output
CVDR9 (0] ADC CVD controller RX
RPB9 110 Remappable peripheral(z)
RB9 /0 PORTB digital 1/0
49 A57 TDO (0] JTAG test data output
AN7 | Analog input
CVvD7 (0] ADC CVD controller output
CVDR7 (0] ADC CVD controller RX
RPB7 110 Remappable peripheral(z)
RB7 /0 PORTB digital 1/0
50 — VDD P Input supply voltage (3V3)
51 — VDD P Input supply voltage (3V3)
52 B49 PGD2 110 ICSP™ programming data
AN5 | Analog input
CVvD5 (0] ADC CVD controller output
CVDR5 O ADC CVD controller RX
CVvDT2 (0] ADC CVD controller TX
RTCC (0] RTCC output clock
RPB5 110 Remappable peripheral(2)
RB5 /0 PORTB digital 1/0
53 A59 SOSCI | Secondary oscillator input
PB15 | PORTB digital input
54 A58 SOSCO (0] Secondary oscillator output
PK15 | PORTK digital input
55-60(6) — NC — Test pad (only for factory use)
61-63(0) — GND P Exposed GND pads, should be soldered on the host board

Note 1: Legend:
* | = Input pin
* O = Output pin
¢ 1/O = Input/Output pin
* P = Power pin
2: These pins can be configured for any of the supported peripheral functions based on the user's requirement. For more
details, refer to 13.4 “Peripheral Pin Select (PPS)”.
3: Every I/O port pin (RAX-RKXx) can be used as a change notification pin (CNAx-CNKXx). See 13.0 “I/O Ports” for more
information.
Shaded pins are 5V tolerant pins.
Pins 26 through 30 are critical pins, and Microchip recommends to add series resistors in the host board.
For the placement of pins 55 through 63, refer to 41.2 “WFI32E01 Module Packaging Information”.
The PTA features is currently not supported and should not be used in an end-product design. Microchip plans to support
this feature in the future.
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PIC32MZ W1 and WFI32E01 Family

Note:  For module related recommended operating values and electrical characteristics, refer to Section 40.2,
WFI32E01 Module Electrical Specifications.
3.2 Basic Connection Requirement

The WFI32EO01 module requires attention to a minimal
set of device pin connections before proceeding with
development.

FIGURE 3-3: WFI32E01 MODULE BASIC CONNECTIONS
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SDA1/RPAS SDAT
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Note 1: The mentioned resistance values are only for the guidance. For details on the application
schematics, refer to the PIC32 WFI32E Curiosity Board User’s Guide ( DS50003028).
3.2.1 POWER PINS 3.2.2 MASTER CLEAR (MCLR) PIN

It is recommended to add a bulk and a decoupling
capacitor at the input supply pin (VDD and GND pins)
of the WFI32EO01 module.

RECOMMENDED
MODULE POWER
SUPPLY CONNECTIONS

FIGURE 3-4:

WFI32E01
Module
VDD
J— c1M i c2()
22 yF 0.1 uF
GND GND

Note 1: Valueofthe C1and C2 capacitors may vary based on

the application requirement.

2: The C1 and C2 capacitors should be placed close to
the module pin.

The MCLR pin provides for two specific device
functions:

* Device Reset
» Device programming and debugging

Pulling the MCLR pin low generates a device Reset.
Figure 3-5 illustrates a typical MCLR circuit. During
device programming and debugging, the resistance
and capacitance that can be added to the pin must
be considered. Device programmers and debuggers
drive the MCLR pin. Consequently, specific voltage
levels (VIH and VIL) and fast signal transitions must
not be adversely affected. Therefore, specific values
of R and C need to be adjusted based on the appli-
cation and PCB requirements.

For example, as illustrated in Figure 3-5, it is
recommended that capacitor C be isolated from the
MCLR pin during programming and debugging
operations.
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PIC32MZ W1 and WFI32E01 Family

Place the components illustrated in Figure 3-5 within
one-quarter inch (6 mm) from the MCLR pin.

FIGURE 3-5: EXAMPLE OF MCLR PIN
CONNECTIONS
VoD
RS1K Lo
MCLR
0.1pF@ —c T
1 WFI32E01
1 =)
B PGCx®
;;32 Voo PGDx®)
e Vss
e—nNc

Note 1: 470Q<R1<1 kQ limits any current flowing into
MCLR from the external capacitor C, in the event of
MCLR pin breakdown, due to Electrostatic Discharge
(ESD) or Electrical Overstress (EOS). Ensure that the

MCLR pin VIH and VIL specifications are met without
interfering with the Debug/Programmer tools.

2: The capacitor can be sized to prevent unintentional
Resets from brief glitches or to extend the device
Reset period during POR.

3: No pull-ups or bypass capacitors are allowed on
active debug/program PGCx and PGDx pins.

3.23 ICSP PINS

The PGCx/PGECx and PGDx/PGEDx pins are used
for ICSP and debugging purposes. It is recom-
mended to use PGC2 and PGD2 for the WFI32EO1
module as the default configuration.

Keep the trace length between the ICSP pins of the
WFI32E01 module and the ICSP header as short as
possible. If the ICSP connector is expected to expe-
rience an ESD event, a series resistor is recom-
mended with the value in the range of a few tens of
Qs, not to exceed 100Q.

Ensure that the Communication Channel Select
(PGECxXx/PGEDx pins) programmed into the device
matches the physical connections for the ICSP to
MPLAB ICD 3/MPLAB ICD 4 or MPLAB REAL ICE™
in-circuit emulator.
For more information on MPLAB ICD 3/MPLAB ICD 4,
and MPLAB REAL ICE in-circuit emulator connection
requirements, refer to the following documents avail-
able from the Microchip website.
* “MPLAB® ICD 4 In-Circuit Debugger Quick Start
Guide” (DS50002538)

* “MPLAB® ICD 4 In-Circuit Debugger User's
Guide” (DS50002596)

- “Using MPLAB® ICD 3” (poster) (DS50001765)
- “MPLAB® ICD 3 Design Advisory” (DS50001764)

« “MPLAB® REAL ICE™ In-Circuit Debugger
User’s Guide” (DS50001616)

* “Using MPLAB® REAL ICE™ Emulator” (poster)
(DS50001749)

3.24 JTAG

Note: This is an optional interface for the
WFI32E01 module. JTAG can be used
based on the selection of the debugger

and programing interface.

The TMS, TDO, TDI and TCK pins are used for
programming and debugging according to the Joint
Test Action Group (JTAG) standard. Pull-up resistors
are recommended on these lines for JTAG
functionality. For remappable functionality, the discrete
component value needs to be considered based on
application.

It is recommended to keep the trace length between
the JTAG connector and the JTAG pins on the
WFI32E01 module as short as possible. If the JTAG
connector is expected to experience an ESD event, a
series resistor is recommended, with the value in the
range of a few tens of Qs, not to exceed 100Q.

Refer to the AC/DC characteristics and timing
requirements in the respective device specification for
information on capacitive loading limits and pin input
voltage high (VIH) and input voltage low (VIL)
requirements.

3.25 UNUSED I/0O PINS

Unused I/O pins should not be allowed to float as
inputs. They can be configured as outputs and driven
to a logic-low state.

Alternatively, inputs can be reserved by connecting the
pin to Vss through a 1 kQ to 10 kQ resistor and config-
uring the pin as an input.

3.25.1 GPIO Pins/PPS Functions

Most of the WFI32EO1 module pins can be configured
as GPIOs pins or for PPS functionality. To find the func-
tionality supported by each of these GPIOs, refer to
Table 3-1.

It is recommended to add a series resistor on the host
board for all GPIOs. The value of the series resistor
depends on the actual pin configuration. These resis-
tors must be placed close to the module. Figure 3-10
illustrates the placement of series resistor.
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3.3 WFI32E01 Module Placement

Guidelines

» For any Wi-Fi product, the antenna placement
affects the performance of the whole system. The
antenna requires free space to radiate RF signals
and it must not be surrounded by the ground plane.
Thus, for best PCB antenna performance, the
WFI32E01PC/WFI32E01PE module should be
placed at the edge of the host board.

* The WFI32E01PC/WFI32E01PE module ground
outline edge should be aligned with the edge of the
host board ground plane (see Figure 3-6).

* Alow-impedance ground plane for the WFI32E01
module will ensure the best radio performance (best
range and lowest noise). The ground plane can be

extended beyond the minimum recommendation as
required for the host board EMC and noise reduc-
tion.

* For best performance, keep metal structures and
components (such as mechanical spacers, bump-
on, and so on) at least 31.75 mm away from the
PCB trace antenna as illustrated in Figure 3-6.

* The antenna on the WFI32E01 module should not
be placed in direct contact with or close proximity to
plastic casing or objects. Keep a minimum clear-
ance of 10 mm in all directions around the PCB
antenna (see Figure 3-6).

FIGURE 3-6: WFI32E01PC/WFI32E01PE MODULE PLACEMENT (TOP VIEW)
Keepout area around antenna T
(approximately 31.75 mm) E  Edge of the WFI32E01 Module
from metallic structures 2
® 54—31.75 mm)|
l —>i ;4—2'6 ™ Edge of the Host PCB
Module Ground |
Outline i
! i~ ISJ mm
Edge of the B
Host PCB

Ground Plane

Host PCB
Ground Plane

Edge of the Host
PCB Ground Plane

* The module should be flush mounted to the host
board (see Figure 3-7).

FIGURE 3-7:

WFI32E01 MOUNTING GUIDELINES RECOMMENDATION (SIDE VIEW)

WFI32E01 Module
Host PCB

Flush mounted on the host PCB
¢ / (No Gap)

A ]
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* The WFI32E01UC/WFI32EO01UE module on the * A PCB cutout is required under RF test point (see
host board can be placed aligned to each other (see Figure 41-6).
Figure 3-8). » Copper keepout areas are required on the top layer
* Three Exposed GND pads (61-63) on the bottom of under voltage test points (55-60) (see Figure 41-6).

the WFI32E01 module should be soldered to the
host board (see Figure 41-6).

FIGURE 3-8: WFI32E01UC/WFI32E01UE MODULE PLACEMENT (TOP VIEW)

Edge of the WFI32E01 Module Edge of the Host PCB

Host PCB /

Ground Plane
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The following figure illustrates the examples of
WFI32E01PC/WFI32EQO1PE module placement on a
host board with a ground plane. Refer to Figure 3-6 for
placement specific guidance.

FIGURE 3-9: EXAMPLES OF WFI32E01PC/WFI32E01PE MODULE PLACEMENTS ON THE
HOST BOARD
N N
Good Case Best Case
N
N
Poor Case Good Case
Q ]
N
Poor Case §
N
§ No Copper Area Ground Plane
34 WFI32E01 Module Routing PCB.
Guidelines

» Use the multi-layer host board for routing signals on

the inner layer and the bottom layer.

The top layer (underneath the module) of the host
board must be ground with as many GND vias as
possible (see, Figure 3-10 and Figure 41-8).

Avoid fan-out of the signals under the module or
antenna area. Use a via to fan-out signals to the
edge of the WFI32E01 module.

For better GND connection to the WFI32E01 mod-
ule, solder the exposed GND pads of the WFI32E01
module on the host board.

For module GND pad, use a GND via of a minimum
10 mil (hole diameter) for good ground to all the lay-
ers and thermal conduction path.

It is recommended to have a series resistor on the
host board for all GPIOs. These resistors must be
placed close to the WFI32EO01 module. Refer to
Figure 3-10 for the placement of the series resistor.
Pin 26 through pin 30 on the WFI32EQ1 module are
critical pins to have series resistors. For more
details on these pins, refer to Table 3.

All Ethernet TX and RX signals trace lengths (RMII
interface) are matched on the WFI32EO1 module

USB differential pair signals are 90Q impedance
matched on the WFI32EO01 module PCB and the
same should be followed on the host board.

SOSC crystal (32.768 kHz) on host board should be
placed close to the WFI32EO1 module and follow
the shortest trace routing length with minimum num-
ber of vias (see, Figure 3-10 and Figure 3-11).
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FIGURE 3-10:

EXAMPLE OF THE HOST BOARD TOP LAYER

Mounting PADs
on Host Board

SOSC Crystal
Placement
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For WFI32E01UC/UE module, edges of the host board and module can be aligned with continuous
ground and ground vias (see Figure 3-8).

2: For recommended WFI32E01 module footprint, refer to Figure 41-8.

Exposed GND Area

FIGURE 3-11:

PLACEMENT AND ROUTING OF SOSC CRYSTAL

32.768 kHz Crystal

O

0

Routing at the
bottom.layer

Module PADs

o
o
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3.5 WFI32E01 Module RF
Considerations

The overall performance of the system, RF and Wi-Fi is
significantly affected by the product design, environ-
ment and application. The product designer must
ensure system level shielding (if required) and verify
the performance of the product features and applica-
tions.

Consider the following guidelines for optimal Wi-Fi per-
formance:

* The WFI32EO01 module must be positioned in a
noise-free RF environment and must be kept far
away from high-frequency clock signals and any
other sources of RF energy

» The antenna must not be shielded by any metal
objects

» Power supply must be clean and noise-free

* Make sure that the width of the traces routed to
GND, VDD rails are sufficiently large for handling
peak TX current consumption.

Note: The WFI32E01 module includes RF
shielding on top of the board as a stan-
dard feature.

3.6 WFI32E01 Module Antenna
Considerations

3.6.1 PCB ANTENNA

For the WFI32E01PC/WFI32EO01PE module, the PCB
antenna is fabricated on the top copper layer and cov-
ered in solder mask. The layers below the antenna do
not have copper trace. It is recommended that the mod-
ule is mounted on the edge of the host board and to
have no PCB material below the antenna structure of
the module and no copper traces or planes on the host
board in that area.

The following table lists the technical specification of
the PCB antenna and tested with the WFI32EO01 mod-
ule mounted on a Carrier/Evaluation Board.

TABLE 3-2: PCB ANTENNA
SPECIFICATIONS
Parameter Specification

Operating frequency 2400 ~ 2500 MHz

Peak gain 2.51 dBi at 2450 MHz

Efficiency (avg.) 71%

3.6.1.1 PCB Antenna Radiation Pattern

The following figures illustrate the PCB antenna radia-
tion pattern.

© 2020 Microchip Technology Inc.
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FIGURE 3-12: PHI = 0 DEGREE ANTENNA RADIATION PATTERN
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FIGURE 3-13: PHI = 90 DEGREE ANTENNA RADIATION PATTERN
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FIGURE 3-14: THETA = 90 DEGREE ANTENNA RADIATION PATTERN
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3.6.2 EXTERNAL ANTENNA PLACEMENT
RECOMMENDATIONS

The following recommendations must be applied for
the placement of the antenna and its cable:

* The antenna cable must not be routed over circuits
generating electrical noise on the host board or
alongside or underneath the module. It is preferred
that the cable is routed straight out of the module.

» The antenna must not be placed in direct contact or
in close proximity of the plastic casing/objects.

* Do not enclose the antenna within a metal shield.

» Keep any components which may radiate noise, sig-
nals or harmonics within the 2.4 GHz to 2.5 GHz fre-
quency band away from the antenna and, if
possible, shield those components. Any noise radi-
ated from the host board in this frequency band
degrades the sensitivity of the module.

* The antenna should preferably be placed at a dis-
tance greater than 5 cm away from the module. The
following figure shows the antenna keep out area
indication where the antenna must not be placed.

These recommendations are based on an open-air
measurement and does not take into account any
metal shielding of the customer end-product. When a
metal enclosure is used, the antenna can be located
closer to the WFI32E01UC/WFI32E01UE module.

Note:  These are generic guidelines and it is rec-
ommended that customers check and
fine-tune the antenna positioning in the
final host product based on RF perfor-
mance.

The following figure provides an indication on how the
antenna cable should be routed depending on the loca-
tion of the antenna with respect to the WFI32E01UC/
WFI32E01UE PCB, there are two possible options for
the optimum routing of the cable.

FIGURE 3-15: WFI32E01UC/WFI32E01UE ANTENNA PLACEMENT GUIDELINES
Preferred antenna é
cable routing Lo
direction
Preferred antenna
cable routing
direction
< 5cm 4¢—-5cm —p
Antenna keep out area
AV
3.6.2.1 External Antennas It is permissible to use different antenna, provided the

The WFI32E01UC/WFI32EO1UE modules have an
ultra-small surface mount U.FL connector for an exter-
nal antenna connection. The choice of antenna is lim-
ited to the antenna types for which the module is tested
and approved.

The WFI32E01UC/WFI32EO1UE  modules are
approved to use with the antennas listed in Table 3-3.

same antenna type, antenna gain (equal or less than),
and similar in-band and out-of-band characteristics are
present (refer to specification sheet for cutoff frequen-
cies).

If other antenna types are used, the OEM installer must
conduct the necessary assessments and authorize the
antenna with respective regulatory agencies and
ensure compliance.
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TABLE 3-3: LIST OF APPROVED EXTERNAL ANTENNAS
Regulatory
Antenna Authority(
8l Part Number Manufacturer Gain Altermd fable Lenpth)
No. (dBi) Type Fcc Remarks
2)3) | ISED | CE
1 | RFA-02-L2H1 Alead/Aristotle 2 Dipole X X X 150 mm
2 |RFA-02-C2H1-D034 Alead/Aristotle 2 Dipole X X X 150 mm
3 | RFA-02-D3 Alead/Aristotle 2 Dipole X X X 150 mm
4 | RFDPA870920IMLB301 WALSIN 1.84 Dipole X X X 200 mm
5 |RFDPA870920IMAB302 WALSIN 1.82 Dipole X X X 200 mm/Black
6 |RFDPA870920IMAB305 WALSIN 1.82 Dipole X X X 200 mm/Grey
7 |RFDPA870910IMAB308 WALSIN 1.84 Dipole X X X 100 mm
8 |RFA-02-C2M2 Alead/Aristotle 2 Dipole X X x |RP-sMA®E) o
U.FL cable length
of 100 mm
9 | RFA-02-C2M2-SMA-D034 | Alead/Aristotle 2 Dipole — — X SMAto U.FL
cable length of
100 mm
10 |RN-SMA-S-RP Microchip 0.56 Dipole X X x |RP-SMARG) to
U.FL cable length
of 100 mm
11 | RN-SMA-S Microchip 0.56 Dipole — — X SMAto U.FL
cable length of
100 mm
Note 1: ‘X’ denotes the antennas covered under the certification.
2: If the end-product using the Module is designed to have an antenna port that is accessible to the end-user
than a unique (non-standard) antenna connector (as permissible by FCC) must be used (e.g., RP
(Reverse Polarity)-SMA socket).
3: If an RF coaxial cable is used between the module RF output and the enclosure, than a unique
(non-standard) antenna connector must be used in the enclosure wall to interface with antenna.
4: Contact the antenna vendor for detailed antenna specifications to review its suitability to the end-product
operating environment and to identify alternatives.
3.7 WFI32E01 Module Reflow Profile flows, apply the module on the final flow.

Information

The WFI32EO01 module was assembled using the IPC/
JEDEC J-STD-020 Standard lead free reflow profile.
The WFI32E01 module can be soldered to the host
board using standard leaded or lead free solder reflow
profiles. To avoid damaging the module, adhere to the
following recommendations:

* For Solder Reflow Recommendations, refer to the
Solder Reflow Recommendation Application Note
(AN233).

* Do not exceed a peak temperature (TP) of 250°C.

» Refer to the solder paste data sheet for specific
reflow profile recommendations from the vendor.

» Use no-clean flux solder paste.

* Do not wash as moisture can be trapped under the
shield.

» Use only one flow. If the PCB requires multiple

3.71 CLEANING

The Exposed GND pad helps to self-align the module,
avoiding pad misalignment. The use of no clean solder
pastes is recommended. Full drying of no-clean paste
fluxes as a result of the reflow process must be
ensured. This may require longer reflow profiles and/or
peak temperatures toward the high end of the process
window as recommended by the solder paste vendor.
The uncured flux residues may lead to corrosion and/or
shorting in accelerated testing and possibly the field.

3.8  WFI32E01 Module Assembly

Considerations

The WFI32E01 module is assembled with an EMI
shield to ensure compliance with EMI emission and
immunity rules. The EMI shield is made of a tin-plated
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steel (SPTE) and is not hermetically sealed. Solutions
such as IPA and similar solvents can be used to clean
this module. Cleaning solutions containing acid must
never be used on the module.

3.8.1 CONFORMAL COATING

The modules are not intended for use with a conformal
coating and the customer assumes all risks (such as
the module reliability, performance degradation and so
on) if a conformal coating is applied to the modules.
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40 CPU

Note 1: This data sheet summarizes the fea-
tures of the PIC32MZ W1 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® microAptiv™
and M-Class Cores” (DS60001192) of
the “PIC32 Family Reference Manual’,
which is available from the Microchip
website (www.microchip.com/PIC32).

2: The Series 5 Warrior M-class CPU core
resources are available at:
www.imgtec.com.

The MIPS32® M-Class Microprocessor Core is the
heart of the PIC32MZ W1. The CPU fetches instruc-
tions, decodes each instruction, fetches source oper-
ands, executes each instruction and writes the results
of instruction execution to the proper destinations.

Key features include:

5-stage pipeline
32-bit address and data paths
MIPS32 enhanced architecture (release 95):

- Multiply-accumulate and multiply-subtract
instructions

- Targeted multiply instruction

- Zero/onedetectinstructions

- WAIT 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 thirty-
nine 16-bit instructions corresponding to com-
monly-used MIPS32 instructions

- Stack Pointer implicit in instruction

- MIPS32 assembly and Application Binary Inter-
face (ABI) compatible

MIPS32 ISA mode for legacy compatibility

MCU ASE 1(Application Specific Extension 1):

- Increases the number of interrupt hardware
inputs from 6 to 8 for Vectored Interrupt (VI)
mode, and from 63 to 255 for External
Interrupt Controller (EIC) mode.

- Separate priority and vector generation.

- 16-bit vector address is provided.

- Hardware assist combined with the use of
shadow register sets to reduce interrupt
latency during the prologue and epilogue of
an interrupt.

- An interrupt return with automated interrupt
epilogue handling instruction (IRET)
improves interrupt latency.

- Supports optional interrupt chaining.

- Two memory-to-memory atomic read-modify-
write instructions (ASET and ACLR) eases
commonly used semaphore manipulation in
MCU applications. Interrupts are automati-
cally disabled during the operation to main-
tain coherency.

MMU with simple FMT mechanism:

- FMT performs virtual-to-physical address
translation

- Provides attributes for the different segments

Separate L1 data and instruction caches:

- 16 Kbyte 4 way set associative instruction cache
(I-Cache)

- 16 Kbyte 4 way set associative 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 WATT 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

- Program counter sampling

Eight 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)
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operations (add, subtract, multiply, and shift)
- GPR-based shift

- Bit manipulation
- Compare-pick
- DSP control access

- Multiplication of complex operands

- Variable bit insertion and extraction

- Virtual circular buffers

- Arithmetic saturation and overflow handling

- Zero-cycle overhead saturation and rounding

- Indexed-load operations
- Branch A block diagram of the PIC32MZ W1 processor core is
shown in Figure 4-1.
FIGURE 4-1: PIC32MZ W1 MICROPROCESSOR CORE BLOCK DIAGRAM
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41

The MIPS32 M-Class Microprocessor Core in
PIC32MZ W1 contains several logic blocks working
together in parallel, providing an efficient high-perfor-
mance computing engine. The following blocks are
included with the core:

Architecture Overview

» Execution unit

* General Purpose Register (GPR)

+ Multiply/Divide Unit (MDU)

» System control coprocessor (CPQO)
* Memory Management Unit (MMU)

* Instruction/data cache controllers

» Power management

* Instructions and data caches

* microMIPS support

» Enhanced JTAG (EJTAG) controller

411 EXECUTION UNIT

The processor core execution unit implements a load/
store architecture with single-cycle Arithmetic Logic
Unit (ALU) operations (logical, shift, add, subtract) and
an autonomous multiply/divide unit. The core contains

thirty-two 32-bit GPRs used for integer operations and
address calculation. Seven additional register file
shadow sets (containing 32 registers) are added to
minimize context switching overhead during interrupt/
exception processing. The register file consists of two
read ports and one write port and is fully bypassed to
minimize operation latency in the pipeline.

The execution unit includes:

» 32-bit adder for calculating the data address

» Address unit for calculating the next instruction
address

» Logic for branch determination and branch target
address calculation

* Load aligner
» Trap condition comparator

» Bypass multiplexers for avoiding stalls when exe-
cuting instruction streams where data producing
instructions are followed closely by results
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» Leading zero/one detect unit for implementing the
CLZ and CLO instructions

* ALU for performing arithmetic and bitwise logical
operations

» Shifter and store aligner

* DSP ALU and logic block for performing DSP
instructions, such as arithmetic/shift/compare
operations

41.2 MULTIPLY/DIVIDE UNIT

The processor core includes an MDU that contains a
separate pipeline for multiply and divide operations,
and DSP ASE multiply instructions. This pipeline oper-
ates in parallel with the Integer Unit (IU) pipeline and
does not stall when the U pipeline stalls. This allows
MDU operations to be partially masked by system stalls
and/or other integer unit instructions.

The high-performance MDU consists of a 32x32 booth
recoded multiplier, four pairs of result/accumulation
registers (Hl and LO), a divide state machine, and the
necessary multiplexers and control logic. The first num-

ber shown (‘32" of 32x32) represents the rs operand.
The second number (‘32" of 32x32) represents the rt
operand.

The MDU supports execution of one multiply or
multiply-accumulate operation every clock cycle.
Divide operations are implemented with a simple 1-bit-
per-clock iterative algorithm. An early-in detection
checks the sign extension of the dividend (rs) operand.
If rs is 8 bits wide, 23 iterations are skipped. For a 16-
bit wide rs, 15 iterations are skipped and for a 24-bit
wide rs, 7 iterations are skipped. Any attempt to issue
a subsequent MDU instruction while a divide is still
active causes an IU pipeline stall until the divide
operation is completed.

Table 4-1 lists the repeat rate (peak issue rate of cycles
until the operation can be reissued) and latency (num-
ber of cycles until a result is available) for the processor
core multiply and divide instructions. The approximate
latency and repeat rates are listed in terms of pipeline
clocks.

TABLE 4-1: MIPS32® M-CLASS MICROPROCESSOR CORE HIGH-PERFORMANCE INTEGER
MDU LATENCIES AND REPEAT RATES
Opcode Operand Size (mul rt) (div rs) Latency Repeat Rate
MULT/MULTU, MADD/MADDU, 16 bits 5 1
MSUB/MSUBU (HI/LO destination) | 32 bits 5 1
MUL (GPR destination) 16 bits 5 1
32 bits 5 1
DIV/DIVU 8 bits 12/14 12/14
16 bits 20/22 20/22
24 bits 28/30 28/30
32 bits 36/38 36/38

The MIPS architecture defines that the result of a
multiply or divide operation be placed in one of four
pairs of Hl and LO registers. Using the Move-From-HI
(MFHTI) and Move-From-LO (MFLO) instructions, these
values can be transferred to the GPR.

In addition to the HI/LO targeted operations, the
MIPS32 architecture also defines a Multiply instruc-
tion (MUL), which places the least significant results
in the primary register file instead of the HI/LO regis-
ter pair. By avoiding the explicit MFLO instruction
required when using the LO register, and by support-
ing multiple destination registers, the throughput of
multiply-intensive operations is increased.

Two other instructions, Multiply-Add (MADD) and
Multiply-Subtract (MSUB), are used to perform the
multiply-accumulate and multiply-subtract operations.
The MADD instruction multiplies two numbers and then
adds the product to the current contents of the HI and
LO registers. Similarly, the MSUB instruction multiplies
two operands and then subtracts the product from the
HI and LO registers. The MADD and MSUB operations
are commonly used in DSP algorithms.

The MDU also implements various shift instructions
operating on the HI/LO register and multiply instruc-
tions as defined in the DSP ASE. The MDU supports all
of the data types required for this purpose and includes
three extra HI/LO registers as defined by the ASE.

Table 4-2 lists the latencies and repeat rates for the
DSP multiply and dot-product operations. The approxi-
mate latencies and repeat rates are listed in terms of
pipeline clocks.
TABLE 4-2: DSP-RELATED LATENCIES
AND REPEAT RATES

Repeat

Opcode Latency Rate

Multiply and dot-product without | 5 1
saturation after accumulation

Multiply and dot-product with 53 d
saturation after accumulation

Multiply without accumulation 8 1
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413 SYSTEM CONTROL disabled. Configuration information, such as cache

COPROCESSOR (CP0) size and set associativity, and the presence of options
like microMIPS is also available by accessing the CPO
registers, as listed in Table 4-3. Refer to the Series 5
Warrior M-class CPU core resources which are avail-
able at: www.imgtec.com for more information.

In the MIPS architecture, CPO is responsible for the
virtual-to-physical address translation and cache proto-
cols, the exception control system, the processor’s
diagnostics capability, the operating modes (Kernel,
User and Debug) and whether interrupts are enabled or

TABLE 4-3: COPROCESSOR 0 REGISTERS

0 Index Index into the TLB array (MPU only).
) Random Randomly generated index into the TLB array (MPU only).
2 EntryLoO Low-order portion of the TLB entry for even-numbered virtual pages (MPU only).
3 EntryLo1 Low-order portion of the TLB entry for odd-numbered virtual pages (MPU only).
4 Context/ Pointer to the page table entry in memory (MPU only).
UserlLocal User information that can be written by privileged software and read through 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 (MPU only).
6 Wired Controls the number of fixed (i.e., wired) TLB entries (MPU only).
7 HWREna Enables access through the RDHWR instruction to selected hardware registers in
Non-privileged mode.
8 BadVAddr Reports the address for the most recent address-related exception.
Badlnstr Reports the instruction that caused the most recent exception.
BadlInstrP Reports the branch instruction if a delay slot caused the most recent exception.
9 Count Processor cycle count.
10 EntryHi High-order portion of the TLB entry (MPU only).
1 Compare Core timer interrupt control.
12 Status Processor status and control.
IntCtl Interrupt control of vector spacing.
SRSCHl 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.
GuestCtl0 Control of virtualized Guest OS
GTOffset Guest Timer Offset
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.
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TABLE 4-3: COPROCESSOR 0 REGISTERS (CONTINUED)
16 Config Configuration register.
Config1 Configuration register 1.
Config2 Configuration register 2.
Config3 Configuration register 3.
Config4 Configuration register 4.
Configd Configuration register 5.
Config7 Configuration register 7.
17 LLAddr Load link address (MPU only).
18 WatchLo Low-order watchpoint address (MPU only).
19 WatchHi High-order watchpoint address (MPU only).
20-22 |Reserved Reserved in the PIC32 core.
23 Debug EJTAG debug register.
TraceControl EJTAG trace control.

TraceControl2 EJTAG trace control 2.

UserTraceData1 | EJTAG user trace data 1 register.
TraceBPC EJTAG trace breakpoint register.
Debug?2 Debug control/exception status 1.
24 DEPC Program counter at last debug exception.
UserTraceData2 | EJTAG user trace data 2 register.
25 PerfCtl0 Performance counter O control.
PerfCnt0 Performance counter 0.
PerfCtl1 Performance counter 1 control.
PerfCnt1 Performance counter 1.
26 ErrCtl Software test enable of way-select and data RAM arrays for I-Cache and D-Cache
(MPU only).
27 Reserved Reserved in the PIC32 core.
28 TaglLo/DatalLo Low-order portion of cache tag interface (MPU only).
29 Reserved Reserved in the PIC32 core.
30 ErrorEPC Program counter at last error exception.
31 DeSave Debug exception save.
KScratchn Scratch registers for Kernel mode

4.2 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.

421 INSTRUCTION-CONTROLLED
POWER MANAGEMENT

The mechanism for invoking Power-Down mode is
through execution of the WATT/SLEEP instruction. For
more information on power management, see
Section 36.0 “Power-Saving Features”.

422 LOCAL CLOCK GATING

The majority of the power consumed by the processor
core is in the clock tree and clocking registers. The
PIC32MZ W1 family makes extensive use of local
gated-clocks to reduce this dynamic power
consumption.

4.3 L1 Instruction and Data Caches
431 INSTRUCTION CACHE (I-CACHE)

The I-Cache is an on-core memory block of 16 Kbytes.
As 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 Least Recently
Used (LRU) replacement bits are stored in a separate
array.
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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 |-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.

43.2 DATA CACHE (D-CACHE)

The D-Cache is an on-core memory block of
16 Kbytes. This virtually indexed, physically tagged
cache is protected. As 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
additional 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.

433 ATTRIBUTES

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

4.4 EJTAG Debug Support

The processor core provides for an Enhanced JTAG
(EJTAG) interface for use in the software debug of
application and kernel code. In addition to standard
User mode and Kernel modes of operation, the proces-
sor core provides a Debug mode that is entered after a
debug exception (derived from a hardware breakpoint,
single-step exception, and so on) is taken and contin-
ues until a Debug Exception Return (DERET) instruction
is executed. During this time, the processor executes
the debug exception handler routine.

The EJTAG interface operates through the Test Access
Port (TAP), a serial communication port used for trans-
ferring test data in and out of the core. In addition to the

standard JTAG instructions, special instructions
defined in the EJTAG specification specify which
registers are selected and how they are used.

4.5 MIPS DSP ASE Extension

The MIPS DSP ASE Revision 2 is an extension to the
MIPS32 architecture. This extension comprises new
integer instructions and states that include new HI/LO
accumulator register pairs and a DSP control register.
This extension is crucial in a wide range of DSP,
multimedia, and DSP-like algorithms covering audio
and video processing applications. The extension
supports native fractional format data type operations,
register SIMD operations, such as add, subtract,
multiply, and shift. In addition, the extension includes
the following features that are essential in making DSP
algorithms computationally efficient:

» Support for multiplication of complex operands
 Variable bit insertion and extraction
» Implementation and use of virtual circular buffers

* Arithmetic saturation and overflow handling
support

» Zero cycle overhead saturation and rounding
operations

4.6 microMIPS ISA

The processor core supports the microMIPS [SA,
which contains all MIPS32 ISA instructions (except for
branch-likely instructions) in a new 32-bit encoding
scheme, with some of the commonly used instructions
also available in 16-bit encoded format. This ISA
improves code density through the additional 16-bit
instructions while maintaining a performance similar to
MIPS32 mode. In microMIPS mode, 16-bit or 32-bit
instructions will be fetched and recoded to legacy
MIPS32 instruction opcodes in the pipeline’s | stage, so
that the processor core can have the same microAptiv
UP microarchitecture. The microMIPS instruction
stream can be intermixed with 16-bit halfword or 32-bit
word size instructions on halfword or word boundaries,
additional logic is in place to address the word mis-
alignment issues, thus minimizing performance loss.

DS70005425A-page 50

Preliminary Data Sheet

© 2020 Microchip Technology Inc.



PIC32MZ W1 and WFI32E01 Family

4.7

Register 4-1 through Register 4-4 show the default
configuration of the M-Class core, which is included on

M-Class Core Configuration

the PIC32MZ W1.

REGISTER 4-1: CONFIG: CONFIGURATION REGISTER; CP0 REGISTER 16, SELECT 0
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 uU-0 uU-0 u-0 uU-0 R-0
31:24 — — — — — — — ==
R-0 R-0 R-1 R-0 U-0 R-1 R-0 R-0
23:16 DSP uDI SB MDU — MMI[1:0] BM
R-0 R-0 R-0 R-0 R-0 R-1 R-0 R-0
15:8 BE AT[1:0] AR[2:0] MT[2:1]
R-1 U-0 U-0 U-0 U-0 R/W-0 R/W-1 | R/W-0
7:0 MT[O] — = = = KO[2:0]
Legend: r = Reserved bit
R = Readable bit W = Wiritable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown

bit 31 Reserved: This bit is hardwired to '1' to indicate the presence of the Config1 register.
bit 30-25 Unimplemented: Read as ‘0’.
bit 24 ISP: Instruction Scratch Pad RAM bit
0 = Instruction scratch pad RAM is not implemented
bit 23 DSP: Data Scratch Pad RAM bit
0 = Data scratch pad RAM is not implemented
bit 22 UDI: User-defined bit
0 = CorExtend user-defined instructions are not implemented
bit 21 SB: SimpleBE bit
1 = Only simple byte enables are allowed on the internal bus interface
bit 20 MDU: Multiply/Divide Unit bit
0 = Fast, high-performance MDU
1 = lterative, area-efficient MDU
bit 19 Unimplemented: Read as ‘0’
bit 18-17 MM[1:0]: Merge Mode bits
10 = Merging is allowed
x1 = Reserved
bit 16 BM: Burst Mode bit
0 = Burst order is sequential
bit 15 BE: Endian Mode bit
0 = Little-endian
bit 14-13 AT[1:0]: Architecture Type bits
00 = MIPS32
bit 12-10 AR[2:0]: Architecture Revision Level bits
001 = MIPS32 release 2
bit 9-7 MT[2:0]: MMU Type bits
011 = Fixed Mapping
bit 6-3 Unimplemented: Read as ‘0’
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REGISTER 4-1: CONFIG: CONFIGURATION REGISTER; CP0 REGISTER 16, SELECT 0
(CONTINUED)
bit 2-0 KO0[2:0]: Kseg0 Coherency Algorithm bits
011 = Cacheable, non-coherent, write-back, write allocate
010 = Uncached
001 = Cacheable, non-coherent, write-through, write allocate
000 = Cacheable, non-coherent, write-through, no write allocate
All other values are not used and mapped to other values. 100, 101, and 110 are mapped to 010. 111 is

mapped to 010.
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REGISTER 4-2: CONFIG1L: CONFIGURATION REGISTER 1
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R-1 R-0 R-0 R0 R0 R0 R0 R0
31:24
— — — — — — — IS[2]
R-1 R-0 R-0 R-1 R-1 R-0 R-1 R-1
23:16
IS[1:0] IL[2:0] IA[2:0]
i RO | RO R-0 RO | Rt R-1 RO | Rt
' DS[2:0] DL[2:0] DA[2:0]
= R-1 U-0 U-0 R-1 R-1 R-0 R-1 R-0
' FCPRI — — PC WR CA EP FP
Legend: r = Reserved bit

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
bit 30-25
bit 24-22

bit 21-19

bit 18-16

bit 15-13

bit 12-10

bit 9-7

bit 6-5
bit 4

bit 3

bit 2

bit 1

bit 0

Reserved: This bit is hardwired to a ‘1’ to indicate the presence of the Config2 register.
Unimplemented: Read as ‘0’
IS[2:0]: Instruction Cache Sets bits

0x2: 256

0x5 - 0x7: Reserved
IL[2:0]: Instruction-Cache Line bits

000 = No I-Cache present
011 = Contains instruction cache line size of 16 bytes

0x1, 0x2, Ox4 - 0x7: Reserved

IA[2:0: Instruction-Cache Associativity bits
0x00 - 0x02: Reserved

0x3: 4-way

0x4 - Ox7: Reserved
DS[2:0]: Data-Cache Sets bits

0x2: 256

0x5 - Ox7: Reserved

DL[2:0]: Data-Cache Line bits
0x0: No D-Cache present

0x3: 16 bytes

0x1, 0x2, 0x4 - Ox7: Reserved

DA[2:0]: Data-Cache Associativity bits
0x00 - 0x02: Reserved

0x3: 4-way

0x4 - 0x7: Reserved
Unimplemented: Read as ‘0’

PC: Performance Counter bit
1 = The processor core contains performance counters
WR: Watch Register Presence bit

1 = No Watch registers are present

CA: Code Compression Implemented bit

0 = No MIPS16e® present

EP: EJTAG Present bit
1 = Core implements EJTAG

FP: Floating Point Unit bit

0 =No FPU
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REGISTER 4-3: CONFIG3: CONFIGURATION REGISTER 3; CP0 REGISTER 16, SELECT 3

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 R-1 U-0 U-0 uU-0 U-0 U-0 U-0 U-0
2316 uU-0 R-0 R-1 R-0 R-0 R-0 R-1 R/W-y
= IPLW[1:0] MMAR[2:0] MCU ISAONEXC
158 R-y R-y R-1 R-1 R-1 R-1 u-0 R-1
| ISA[1:0]M ULRI RXI DSP2P DSPP = ITL
70 R-0 R-1 R-1 U-0 R-1 U-0 U-0 R-1
LPA VEIC VINT — CDMM — — TL
Legend: r = Reserved bit y = Value set from Configuration bits on POR
R = Readable bit W = Wiritable 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 Reserved: This bit is hardwired as ‘1’ to indicate the presence of the Config4 register.
bit 30-23 Unimplemented: Read as '0'
bit 22-21 IPLWI[1:0]: Width of the Status IPL and Cause RIPL bits
01 = IPL and RIPL bits are 8-bits in width
Others = Reserved
bit 20-18 MMAR[2:0]: microMIPS Architecture Revision Level bits
000 = Release 1
Others = Reserved
bit 17 MCU: MIPS® MCU™ ASE Implemented bit
0 = MCU ASE is not implemented
1 = MCU ASE is implemented
bit16  ISAONEXC: ISA on Exception bit("
1 = microMIPS is used on entrance to an exception vector
0 = MIPS32 ISAis used on entrance to an exception vector
bit 15-14 ISA[1:0]: Instruction Set Availability bits("
00 = Only MIPS32 is implemented
01 = Only microMIPS is implemented
11 = Both MIPS32 and microMIPS are implemented; microMIPS is used when coming out of Reset
10 = Both MIPS32 and microMIPS are implemented; MIPS32 ISA used when coming out of Reset
bit 13 ULRI: UserLocal Register Implemented bit
1 = UserLocal Coprocessor 0 register is implemented
bit 12 RXI: RIE and XIE Implemented in PageGrain bit
0 = RIE and XIE bits are not implemented
1 = RIE and XIE bits are implemented
bit 11 DSP2P: MIPS DSP ASE Revision 2 Presence bit
1 = DSP revision 2 is present
bit 10 DSPP: MIPS DSP ASE Presence bit
1 = DSPis present
bit 9 Unimplemented: Read as '0'
bit 8 ITL: Indicates that iFlowtrace® hardware is present
1 = iFlowtrace® is implemented in the core
bit 7 LPA: Denotes the presence of support for large physical addresses on MIPS64 processors. Not used by
MIPS32 processors and returns zero on read.
0 = Large physical address support is not implemented
bit 6 VEIC: External Vector Interrupt Controller bit
1 = Support for an external interrupt controller is implemented
bit 5 VINT: Vector Interrupt bit
1 = Vector interrupts are implemented
Note 1: These bits are set based on the value of the BOOTISA Configuration bit (BCFGOI[3]).
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REGISTER 4-3: CONFIG3: CONFIGURATION REGISTER 3; CP0 REGISTER 16, SELECT 3
(CONTINUED)
bit 4 Unimplemented: Read as '0'
bit 3 CDMM: Common Device Memory Map bit
0 = CDMM is not implemented
1 = CDMM is implemented
bit 2-1 Unimplemented: Read as '0'
bit 0 TL: Trace Logic bit
1 = Trace logic is implemented
Note 1: These bits are set based on the value of the BOOTISA Configuration bit (BCFGO[3]).
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REGISTER 4-4: CONFIG5: CONFIGURATION REGISTER 5; CP0 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 | 25/17/9/11 | 24/16/8/0
R-0 u-0 u-0 U-0 uU-0 U-0 uU-0 uU-0
31:24
U-0 U-0 U-0 U-0 uU-0 U-0 U-0 uU-0
23:16
uU-0 U-0 U-0 uU-0 uU-0 uU-0 U-0 uU-0
15:8
. uU-0 u-0 u-0 uU-0 uU-0 uU-0 uU-0 R-1
' = = — — — — = 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 M: This bit is reserved to indicate that a Config5 register is present. With the current architectural definition,
this bit should always read as a 0.
bit 30-1 Unimplemented: Read as '0'
bit 0 NF: Nested Fault bit
1 = Nested Fault feature is implemented
REGISTER 4-5: CONFIG7: CONFIGURATION REGISTER 7; CP0 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 — — — — — — e
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 uU-0
15:8
- u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis 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 WATT instruction
bit 30-0 Unimplemented: Read as ‘0’
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5.0 FLASH PROGRAM MEMORY

Note: This data sheet summarizes the features
of the PIC32MZ W1 family of devices. Itis
not intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to Section 5.
Flash Programming (DS60001640) in
the “PIC32MZ W1 Family
Reference Manual”, which is available
from the Microchip web site
(www.microchip.com/PIC32).

PIC32MZ W1 device contains an internal Flash

program memory for executing user code, which

includes the following features:

» Write protection for program and boot Flash

» Error-correction code (ECC) support

» Supports chip and page erase

» Supports Single Word, Quad Word and row
program options

* Flash page size is 4 Kbytes (1K Instruction Word
(IwW))

* Row size is 1 KB (256 IW)

The user can program this memory using the following

methods:

* Run-Time Self-Programming (RTSP)

» Enhanced JTAG (EJTAG) programming

* In-Circuit Serial Programming™ (ICSP™)

RTSP is performed by software, executing from either
Flash or RAM memory. Information about RTSP
techniques is available in Section 5. Flash
Programming (DS60001640) in the “PIC32MZ W1
Family Reference Manual’.

EJTAG is performed using the EJTAG port of the
device and an EJTAG capable programmer.

ICSP is performed using a serial data connection to the
device and allows much faster programming times than
RTSP.

The EJTAG and ICSP methods are described in the
“PIC32 Flash Programming Specification”
(DS60001145), which is available for download from
the Microchip web site (www.microchip.com).
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PIC32MZ W1 and WFI32E01 Family

REGISTER 5-1:

NVMCON: PROGRAMMING 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
uU-0 u-0 U-0 U-0 U-0 U-0 U-0 U-0
23:16
185 R/HS/HC-0 R/W-0 R/HS/HC-0 R/HS/HC-0 U-0 U-0 U-0 R/HS/HC-0
' wR(" WREN( WRERR(" LVDERR(" = — — HTDPGM
. U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
' = = = = NVMOP[3:0]
Legend: HC = Hardware Set HC = Hardware Cleared
R = Readable bit 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 31-16 Unimplemented: Read as ‘0’

bit 15

bit 14

bit 13

bit 12

bit 11-9
bit 8

bit 7-4
Note 1:

WR: Write Control Bit(")
1 = Initiate a Flash operation. Hardware clears this bit when the operation completes.
0 = Flash operation complete or inactive.

Note: This field can only be modified when WREN = 1, TEMP = 1, and the NVMKEY unlock
sequence is satisfied.

WREN: Write Enable Bit(1)
1 = Enables writes to WR
0 = Disables writes to WR

WRERR: Write Error Bit(!)
1 = Program or erase sequence does not complete successfully
0 = Program or erase sequence completed normally

Note: Cleared by setting NVMOP == 0000b and initiating a Flash operation (WR).
LVDERR: Low-voltage Detect Error Bit(")
The error is only captured for programming/erase operations (when WR = 1).

1 = Low-voltage is detected (possible data corruption if WRERR is set)
0 = Normal voltage is detected

Note: Cleared by setting NVMOP == 0000b and initiating a Flash operation (WR).
Unimplemented: Read as ‘0’
HTDPGM: High Temperature Detected during Program/Erase Operation bit
This status is only captured for programming/erase operations (when WR = 1).
1 = High temperature is detected (possible data corruption, verify operation)
0 = High temperature is not detected

Note: Cleared by setting NVMOP == 0000b and initiating a Flash operation (WR)
Unimplemented: Read as ‘0’

These bits are only reset by a POR and are not affected by other Reset sources.

This operation results in a No Operation (NOP) when the Dynamic Flash ECC Configuration bits = 00
(FECCCONJ1:0] (CFGCONO0[299:28])), which enables ECC at all times. For all other FECCCON][1:0] bit
settings, this command will execute, but will not write the ECC bits for the Word and can cause DED
errors if dynamic Flash ECC is enabled (FECCCON[1:0] = 01).
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PIC32MZ W1 and WFI32E01 Family

REGISTER 5-1: NVMCON: PROGRAMMING CONTROL REGISTER (CONTINUED)

bit 3-0 NVMOP[3:0]: NVM Operation bits
These bits are only writable when WREN = 0.
1111 = Reserved

1000 = Reserved

0111 = Program erase operation: erase all of program Flash memory (all pages must be unprotected)

0110 = Upper program Flash memory erase operation: erases only the upper mapped region of program
Flash (all pages in that region must be unprotected)

0101 = Lower program Flash memory erase operation: erases only the lower mapped region of program
Flash (all pages in that region must be unprotected)

0100 = Page erase operation: erases page selected by NVMADDR, if it is not write-protected

0011 = Row program operation: programs row selected by NVMADDR, if it is not write-protected

0010 = Quad Word (256-bit) program operation: programs the 256-bit Flash Word selected by
NVMADDR, if it is not write-protected 0001 = Word program operation: programs Word selected by
NVMADDR, if it is not write-protected(z) 0000 = No operation

Note 1: These bits are only reset by a POR and are not affected by other Reset sources.

2: This operation results in a No Operation (NOP) when the Dynamic Flash ECC Configuration bits = 00
(FECCCON][1:0] (CFGCONO0[299:28])), which enables ECC at all times. For all other FECCCON][1:0] bit
settings, this command will execute, but will not write the ECC bits for the Word and can cause DED
errors if dynamic Flash ECC is enabled (FECCCON[1:0] = 01).
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PIC32MZ W1 and WFI32E01 Family

REGISTER 5-2: NVMCON2: PROGRAMMING CONTROL2 REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
) R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 R/W-1
31:24 ERS[3:0] — — — SLEEP
] u-0 u-0 uU-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
23:16 — — — e
. U-0 R/W-cfg R/W-0 R/W-0 U-0 U-0 R/W-0 | R/W-0
— TEMP CREAD1 VREAD1 — — RETRY[1:0]
- U-0 U-0 U-0 U-0 uU-0 u-0 U-0 U-0
Legend: HC = Hardware Set HC = Hardware Cleared

R = Readable bit
-n = Value at POR

W = Writable bit
o=

U = Unimplemented bit, read as ‘0’

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

bit 31-28

bit 27-25
bit 24

bit 23-21
bit 20-16

bit 15
bit 14

bit 13

ERS[3:0]: Erase Retry State

These bits are used by software to track the software state of the erase retry procedure in the event of a
system Reset (MCLR) or brown out Reset event.

Unimplemented: Read as ‘0’

SLEEP: Power Down in Sleep bit
1 = Configures Flash for power down when the system is in Sleep mode
0 = Configures Flash for standby when the system is in Sleep mode

Note:
Unimplemented: Read as ‘0’

WS[4:0]: Flash Access Wait State Control for VREAD1 = 1
11111 = 31 wait states (32 total system clocks)
11110 = 30 wait states (31 total system clocks)

This field can only be modified when the NVMKEY unlock sequence is satisfied.

00010 = 2 wait states (3 total system clocks)
00001 = 1 wait state (2 total system clocks)
00000 = 0 wait state (1 total system clock)

Note 1: When VREAD1 = 1, WSJ[] only affects the panel containing NVMADDR]].
2: This field can only be modified when the NVMKEY unlock sequence is satisfied.
Unimplemented: Read as ‘0’

TEMP: Operating Temperature Control bit
1 = Configures Flash for standard temperature, low latency reads
0 = Configures Flash for high temperature, high latency reads

Note 1: When TEMP = 0, all NVMOP Operations are disabled because NVMWR cannot be written to ‘1°.
2: When TEMP = 0, firmware must adjust Flash wait state control at the system level.

3: This field can only be modified when NVMCON.WR == 0 and the NVMKEY unlock sequence is
satisfied.

CREAD1: Compare Read of Logic 1 bit

Compare read 1 causes all bits in a Flash Word (including ECC if it exists) to be evaluated during the read.
If all bits are 1, the lowest Word in the Flash Word evaluates to 0x0000_0001, all other Words are
0x0001_0000. If any bit is 0, the read evaluates to 0x0000_0000 for all Words in the Flash Word.

1 = Compare read enabled, only if VREAD1 = 1
0 = Compare read disabled

Note 1: When using erase retry in an ECC Flash system, CREAD1 = 1 must be used.
2: This field can only be modified when the NVMKEY unlock sequence is satisfied.
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PIC32MZ W1 and WFI32E01 Family

REGISTER 5-2: NVMCON2: PROGRAMMING CONTROL2 REGISTER (CONTINUED)
bit 12 VREAD1: Verify Read of Logic 1 Control bit
1 = Selects erase retry procedure with verify read
0 = Selects single erase without verify read
Note 1: When VREAD1 = 1, Flash wait state control is from WSJ[] for the panel containing NVMADDR]].
2: Using erase retry and verify read procedure increase life of Flash panel(s).

3: This field can only be modified when NVMCON.WR == 0 and the NVMKEY unlock sequence is
satisfied.

bit 11 Unimplemented: Read as ‘0’
bit 10 Unimplemented: Read as ‘0’

bit 9-8 RETRY[1:0]: Erase Retry Control bit, only used when VREAD1 = 1
11 = Erase strength for last retry cycle
10 = Erase strength for third retry cycle
01 = Erase strength for second retry cycle
00 = Erase strength for first retry cycle

Note:  This field can only be modified when NVMCON.WR == 0.
bit 7-0 Unimplemented: Read as ‘0’
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PIC32MZ W1 and WFI32E01 Family

REGISTER 5-3: NVMKEY: PROGRAMMING UNLOCK 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 25/17/911 24/16/8/0
5 W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0
NVMKEY[31:24]
. wo [ wo | wo [ wo [ wo | W-0 [ wo | wo
NVMKEY[23:16]
155 wo | wo | wo [ wo | wo ] W-0 [ wo | wo
NVMKEY[15:8]
7.0 wo | wo [ wo [ wo [ wo ] W-0 [ wo | wo
NVMKEY([7:0]
Legend:
R = Readable bit W = Wiritable 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 NVMKEY[31:0]: Unlock Register bits
These bits are write only and read ‘0’ on any read.

Note:  This registeris used as part of the unlock sequence to prevent inadvertent writes to the program
Flash.

© 2020 Microchip Technology Inc. Preliminary Data Sheet DS70005425A-page 63



PIC32MZ W1 and WFI32E01 Family

REGISTER 5-4: NVMADDR: FLASH ADDRESS REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
g R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
NVMADDR[31:24]
_— RW-0 | Rw-0 | RrRw-0 | rRwWo [ RwWo [ Rwo | RW0 | RW-oO
' NVMADDR[23:16]
158 RW-0 | Rwo | RrRw-0 | Rwo [ Rwo | Rwo | Rw-0 | RwW-o
' NVMADDR[15:8]
7.0 RwWo | Rwo | Rwo [ Rwo | Rw-0 | RW-0 | RW-0 [ RW-0
' NVMADDR7:0]
Legend:
R = Readable bit W = Wiritable 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 NVMADDR[31:0]: Flash (Word) Address bits

NVMOPI[3:0] Selection

Page erase
Row program
Double Word program

Flash Address Bits (NVMADDR[31:0])

Address identifies the page to erase.

Address identifies the row to program.

Address identifies the 64-bit DWord to program.
NVMADDR[2:0] bits are ignored.

Address identifies the 256-bit Quad DWord to program. NVMADDRI[4:0]
bits are ignored.

Note 1: Hardware prevents writing to this register when NVMCON.WR = 1.

2: For all other NVMOP[3:0] bit settings, the Flash address is ignored. See the NVMCON regis-
ter (Register 5-1) for additional information on these bits.

Quad Double Word program

3: The bits in this register are only reset by a POR and are not affected by other Reset sources.
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PIC32MZ W1 and WFI32E01 Family

REGISTER 5-5: NVMDATAXx: FLASH PROGRAM DATA REGISTER (x = 0-7)
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
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
312 NVMDATA[31:24]
Sa16 rRwo | rRwo | Rwo | Rwo | Rwo RW-0 RW-0 | Rw-0
NVMDATA[23:16]
. RWo [ rRwo | Rwo | rRwo [ Rw-o R/W-0 RWO | Rwo
NVMDATA[15:8]
o rRwWo | rRwo | Rwo | Rwo | Rwo R/W-0 RW-0 | RW-0
NVMDATA[7:0]
Legend:
R = Readable bit W = Wiritable 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 NVMDATAX[31:0]: Flash Programming Data bits
The value in this register is written to Flash when a program operation is commanded.

Single Double Word program (64-bit)
Writes NVMDATA1:NVMDATAQO to the target Flash address defined in NVMADDR.

Quad Double Word program (256-bit)
Writes NVMDATA7:NVMDATA6:NVMDATA5:NVMDATA4:NVMDATA3:NVMDATA2:NVMDATA1:NVMDA-
TAO to the target Flash address defined in NVMADDR. NVMDATAO contains the Least Significant Instruc-

tion Word.
Note:

Hardware prevents writing to this register when NVMCON.WR = 1.

© 2020 Microchip Technology Inc.

Preliminary Data Sheet

DS70005425A-page 65



PIC32MZ W1 and WFI32E01 Family

REGISTER 5-6: NVMSRCADDR: SOURCE DATA ADDRESS REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
Sz NVMSRCADDR([31:24]
S5 RW0 | Rw-o [ Rw-0 rRwo | Rwo | Rwo | Rwo | Rwo
NVMSRCADDR(23:16]
. RW0 | Rw-o [ Rw-0 rRwo | Rwo | Rwo | Rwo | Rwo
NVMSRCADDR15:8]
o RWO | Rwo | Rw- RwWo | Rwo | Rwo | Rwo | Rwo
NVMSRCADDR[7:0]
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 NVMSRCADDR[31:0]: Source Data (Word) Address bits

This is the system physical Word address of the data (in DRM) to be programmed into the Flash when
NVMCON.NVMORP is set to row programming.

Note:

Hardware prevents writing to this register when NVMCON.WR = 1.
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PIC32MZ W1 and WFI32E01 Family

REGISTER 5-7: NVMPWPLT: FLASH PROGRAM WRITE PROTECT LOWER REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/1517 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/C-1 U-0 u-0 U-0 u-0 u-0 U-0 U-0
ULOCK — — — — — — —
_ 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 PWPLT[23:16]
. RwWo | rRwo | Rwo | Rwo | Rwo | Rwo [ Rwo | RwWo
PWPLT[15:8]
o rRwWo | rRwo | Rwo [ rRwo | Rwo | Rrwo | Rwo | RwW-o
PWPLT[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

Note 1: This field can only be modified when the NVMKEY unlock sequence is satisfied.

2: This field can be cleared at the same time as writing to PWPLT[23:0].

bit 31 ULOCK: NVMPWPLT Register Unlock bit
1 = NVMPWPLT register is not locked and can be modified
0 = NVMPWPLT register is locked and cannot be modified
bit 30-24 Unimplemented: Read as ‘0’
bit 23-0

PWPLT[23:0]: Flash Program Write Protect Less Than Address
Pages at Flash addresses less than this value are write protected.

Note 1: This field can only be modified when the NVMKEY unlock sequence is satisfied, and

ULOCK =1.

2: This is a byte address force to align to page boundaries.
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PIC32MZ W1 and WFI32E01 Family

REGISTER 5-8: NVMPWPGTE: FLASH PROGRAM WRITE PROTECT GREATER 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
i R/C-1 u-0 u-0 u-0 u-0 u-0 u-0 u-0
ULOCK — — — — — — —
_ R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
=0 PWPGTE[23:16]
- R/W-1 Rw41 | rw1 | Rwa | Rwa [ Rwa | Rw1 | RWA
PWPGTE[15:8]
- R/W-1 RW-1 | Rw-1 [ rRw1 | Rwa | Rwa | RW- [ RWH
PWPGTE[7:0]
Legend: r = Reserved
R = Readable bit 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

ULOCK: NVMPWPGTE Register Unlock bit
1 = NVMPWPGTE register is not locked and can be modified
0 = NVMPWPGTE register is locked and cannot be modified

Note 1: This field can only be modified when the NVMKEY unlock sequence is satisfied.
2: This field can be cleared at the same time as writing to PWPGTE[23:0].

bit 30-24 Unimplemented: Read as ‘0’

bit 23-0 PWPGTE[23:0]: Flash Program Write Protect Address bits

Pages at Flash addresses greater than or equal to this value are write protected.

Note 1: This field can only be modified when the NVMKEY unlock sequence is satisfied, and
ULOCK = 1.

2: This is a byte address force to align to page boundaries.
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PIC32MZ W1 and WFI32E01 Family

REGISTER 5-9: NVMLBWP: FLASH LOWER BOOT WRITE PROTECT 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
5450 R/C-1 uU-0 u-0 uU-0 U-0 u-0 u-0 U-0
ULOCK — — — — — — —
] R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
= LBWP23 LBWP22 LBWP21 LBWP20 LBWP19 LBWP18 LBWP17 LBWP16
] R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
158 LBWP15 LBWP14 LBWP13 LBWP12 LBWP11 LBWP10 LBWP9 LBWP8
] R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
7o LBWP7 LBWP6 LBWP5 LBWP4 LBWP3 LBWP2 LBWP1 LBWPO
Legend: r = Reserved
R = Readable bit 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

bit 30-24
bit 23-0

ULOCK: Lower Boot Write Protect (LBWPR) Unlock bit
1 = LBWPn bits are not locked and can be modified
0 = LBWPn bits are locked and cannot be modified

Note 1: This field can only be modified when the NVMKEY unlock sequence is satisfied.

2: This field can be cleared at the same time as writing to LBWP[msb:Isb].

Unimplemented: Read as ‘0’
LBWP[23:0]: Lower Boot Pages Write Protect bits
LBWPIn] = 1: Erase and write protection for upper boot page n is enabled
LBWPIn] = 0: Erase and write protection for upper boot page n is disabled

Note:

ULOCK =1.

This field can only be modified when the NVMKEY unlock sequence is satisfied, and
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PIC32MZ W1 and WFI32E01 Family

REGISTER 5-10:

NVMUBWP: FLASH UPPER BOOT WRITE PROTECT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
— R/C-1 U-0 u-0 uU-0 uU-0 u-0 u-0 u-0
ULOCK — — — — — — —
] R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
S UBWP23 UBWP22 UBWP21 UBWP20 UBWP19 UBWP18 UBWP17 UBWP16
] R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
15:8 UBWP15 UBWP14 UBWP13 UBWP12 UBWP11 UBWP10 UBWP9 UBWPS8
) R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
o UBWP7 UBWP6 UBWP5 UBWP4 UBWP3 UBWP2 UBWP1 UBWPO
Legend: r = Reserved
R = Readable bit 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

bit 30-24
bit 23-0

ULOCK: Upper Boot Write Protect (UBWPRN) Register Unlock bit
1 = UBWPn bits are not locked and can be modified
0 = UBWPn bits are locked and cannot be modified

Note 1: This field can only be modified when the NVMKEY unlock sequence is satisfied.

2: This field can be cleared at the same time as writing to UBWP[msb:Isb].
Unimplemented: Read as ‘0’

UBWP[23:0]: Upper Boot Pages Write Protect bits
UBWPI[n] = 1: Erase and write protection for upper boot page n is enabled
UBWP[n] = 0: Erase and write protection for upper boot page n is disabled

Note:

ULOCK = 1.

This field can only be modified when the NVMKEY unlock sequence is satisfied, and
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PIC32MZ W1 and WFI32E01 Family

6.0 MEMORY ORGANIZATION

Note: This data sheet summarizes the features
of the PIC32MZ W1 family of devices. Itis
not intended to be a comprehensive
reference source. For detailed informa-
tion, refer to Section 6. “Memory Organi-
zation and Permissions” (DS60001641)
in the “PIC32MZ W1 Family Reference
Manual”, which is available from the
Microchip web site (www.microchip.com/
PIC32).

PIC32MZ W1 MCUs provide 4 GB of unified virtual
memory address space. All memory regions, including
program, data memory, SFRs and Configuration regis-
ters, reside in this address space at their respective
unique addresses. The program and data memories
can be optionally partitioned into user and kernel mem-
ories. In addition, PIC32MZ W1 device allows execu-
tion from data memory.

Key features include:

» 32-bit native data width

» Separate User (KUSEG) and Kernel (KSEGO/
KSEG1) mode address space

» Separate boot Flash memory for protected code

* Robust bus exception handling to intercept
runaway code

» Cacheable (KSEGO0) and non-cacheable (KSEG1)
address regions

» Read/Write permission access to predefined
memory regions

6.1 Memory Layout

PIC32MZ W1 MCUs implement two address schemes:
virtual and physical. All hardware resources, such as
program memory, data memory and peripherals, are
located at their respective physical addresses. Virtual
addresses are exclusively used by the CPU to fetch
and execute instructions as well as access peripherals.
Physical addresses are used by bus master peripher-
als, such as DMA and the Flash controller, that access
memory independently of the CPU.

The main memory maps for the PIC32MZ W1 device is
illustrated in Figure 6-1, which provides memory map
information for boot Flash and boot alias.

Table 6-1 provides memory map information for Spe-
cial Function Registers (SFRs).
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FIGURE 6-1: MEMORY MAP FOR DEVICES WITH 1024 KBYTE OF PROGRAM MEMORY, 256
KBYTE RAM, AND 64 KBYTE DATA BUFFER (DBF)(12)
Virtual Memory Map
OxFFFFFFFF
0xC0000000 L .
OxBFFFFFFF Physical Memory Map
Reserved OXFFFFFFFF
0xBFC58000
0xBFC5FFFF
Boot Flash “
0xBFC00000
Reserved
0xBF940000 Resshied
0xBF93FFFF )
SFRs
0xBF800000
0xBF7FFFFF
o _ 0x1FC58000
0xB0900000 g [ 0x1FC57FFF
OXBOSFFFFF Program Flash S % [ Boot Flash ¥
0xB0800000 (Peripherals) 8 m
0xBO7FFFFF 3 O 0x1FC000000
Reserved D = -
O0XxBOOFFFFF k) Bsemed 0x1F940000
Program Flash ®) 0x1F93FFFF
(CPU) SFRs
0xB0000000 0x1F800000
Reserved Ox1F7FFFFF
0xA0050000 Reserved
0xAOQ04FFFF 0x10900000
DBF 0x108FFFFF
0xA0040000 Program Flash
Peripheral
OXAQO7FFFF e 0x10800000
RAM®) 0x107FFFFF
Reserved 0x10100000
0xA0000000 0x100FFFFF
Reserved
0x9FC58000 X P'OQ'SQUF'aSh
O0X9FC57FFF - (CPU)
Boot Flash 0x10000000
0x9FC00000 Reserved 0x00050000
0X0004FFFF
0x90900000 Reserved —
O0x908FFFFF Program Flash 8"88%2(;?:%
0x90800000 (Peripherals) _ X
0x907FFFFF o
3
Reserved %‘; ) RAM®)
0x900FFFFF g m
Program Flash % ] 0x00000000
(CPU) -
0x90000000
Reserved
0x80050000
0x8004FFFF
0x80040000 DBF
0x8007FFFF
RAMG)
0x80000000
Reserved
0x00000000
Note 1: Memory areas are not shown to scale.

oo oo by

The Cache and MMU (FMT) are initialized by compiler start-up code.
RAM memory is divided into two equal banks: RAM Bank 1 and RAM Bank 2 on a half boundary.
Refer to Figure 6-2.
Refer to Table 6-1.
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FIGURE 6-2: BOOT AND ALIAS
MEMORY MAP TABLE 6-1: SFR MEMORY MAP
Physical M Map
ysical Memary Map Virtual Address
Ox1FC7FFFF i
Peripheral s Offset
Start
Reserved Barco 0x0000
. . 0xBF900000
Sonics Register Target 0x030000
0x1FC57000
Ox1FC56FFF s —
: : (2)
Calibration Area sal 0x021000
0x1FC56000 Crypto MR 0x024000
_ _ (3.4) | OX1FCSSFFF RNG 0x025000
Configuration Space
RTCC 0xBF870000 0x0000
0x1FC55000
DSCON 0x1000
Ox1FC54FFF
0x1FC50000 UART1-UART2 0x0600
. Ox1FCAFFFF SPI1-SPI2 0x0CO0
Upper Boot Alias
0x1FC40000 IC1-IC4 0xBF840000 0x1000
Ox1FC3FFFF 0C1-0C4 0x2000
Reserved Ethernet 0x3000
0x1FC10000 USE gy
0x1FCOFFFF
. PORTA-PORTC 0x0000
Lower Boot Alias
PORTK 0x0300
0x1FC00000
12C1 0x0400
Note 1: Memory areas are not shown to scale. e GEEBGGB -
2: This calibration area space cannot be mod-
o CAN 0x2000
ified by user.
3: Refer to Section 6.1.1 “Boot Flash And ikl et
Configuration” for more information. CVD 0x4000
4: This configuration space cannot be used Interrupt controller 0x0000
for executing code in the upper boot alias. — —
These memory locations are used to initial-
ize Configuration registers (see Prefetch 0xBE810000 0x2400
Section 37.2 “Special Features Regis- PMU 0X3E00
ters”.
PMU WCM 0x4000

Note 1: Referto Section 6.3 “System Bus Arbi-
tration” for important legal information.

2: This configuration space cannot be modi-
fied by the user.
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TABLE 6-1: SFR MEMORY MAP 6.1.1 BOOT FLASH AND
(CONTINUED) CONFIGURATION
Configuration 0x0000 PIC32MZ W1 on device Reset, reads Boot Flash Con-
Flash Controller 0x0600 figuration Word information before allowing system to
boot.
Watchdog Timer 0x0800
: Every time device Reset or NMI event occurs, the
Deadmanilimen OX0R06 CFGPG.CPUPGJ1:0] bits are reset to ‘0’. This helps
CRU 0x1200 the user to strictly control some regions. Boot code to
0xBF800000 use the CFGPG registers to define regions that are
UART3 0x1600 only accessible by group 0. Once the boot code is fin-
oES %1500 ished with data or code operations, it must set the
CFGPG.CPUPG[1:0] to a value other than ‘0.
PTG 0x1C00
Timer1-Timer7 0x2000
PFW OxFEQO

Note 1: Referto Section 6.3 “System Bus Arbi-
tration” for important legal information.

2: This configuration space cannot be modi-
fied by the user.
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TABLE 6-1: BOOT FLASH CODE PROTECTION REGISTER SUMMARY MAP
g '!E _ . Bits .
S [T [
TO o8 += | 31115 | 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 | =
Eg| ¥F | @ 3
2
31116 | — — — CcP — — — — — — — — — — — — | xxxx
0000 | BFDEVCP
15:0 — — — — — — — — — — — — — — — — | xxxx
REGISTER 6-2: BFDEVCP: BOOT FLASH CODE PROTECTION 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 uU-0 R-P uU-0 uU-0 uU-0 u-0
31:24
= = = CP — = — —
u-0 uU-0 u-0 u-0 uU-0 uU-0 uU-0 u-0
23:16
U-0 U-0 u-0 u-0 U-0 U-0 uU-0 uU-0
15:8
i u-0 uU-0 u-0 u-0 uU-0 uU-0 uU-0 u-0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared P = Programmable Bit

bit 31-29 Unimplemented: Read as ‘0’

bit 28

CP: Code Protect bit

0 = Protection Disabled

1 = Protection Enabled
Unimplemented: Read as ‘0’

bit 27-0
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TABLE 6-3: BOOT FLASH SIGN REGISTER SUMMARY MAP
g ",';: _ . Bits Y
35| & | ¢ g
< ) @ g S o
TO s = | 3115|3014 | 2913 | 28/12 | 27/11 | 26/10 | 25/9 | 24/8 | 23/7 | 22/6 |21/5| 20/4 | 19/3 | 18/2 | 1711 | 160 | %
Ef| ** | & s
2
BFDEV- |31:16| SIGN — — — — — — — — — — — — — — — | xxxx
0000 | iGN [75:0 (NN N B S O I B
REGISTER 6-4: BFDEVSIGN: BOOT FLASH SIGN REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 25/17/9/1 24/16/8/0
R-P uU-0 u-0 u-0 uU-0 uU-0 uU-0 u-0
31:24
SIGN = = = = = = =
U-0 U-0 uU-0 u-0 U-0 U-0 uU-0 U-0
23:16
u-0 U-0 uU-0 uU-0 uU-0 U-0 U-0 u-0
15:8
- U-0 U-0 uU-0 u-0 U-0 U-0 uU-0 U-0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared P = Programmable Bit

bit 31 SIGN: Flash SIGN bit
1 = Unsigned
0 = Signed
bit 30-0 Unimplemented: Read as ‘0’
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6.3 System Bus Arbitration

Note: The System Bus interconnect
implements one or more instantiations of
the SonicsSX® interconnect from Sonics,
Inc. This document contains materials
that are (c) 2003-2015 Sonics, Inc., and
that constitute proprietary information of
Sonics, Inc. SonicsSX is a registered
trademark of Sonics, Inc. All such
materials and trademarks are used under
license from Sonics, Inc.

As shown in the PIC32MZ W1 family block diagram
(see Figure 2-1), there are multiple initiator modules (I1
through 113) in the system that can access various tar-
get modules (T1 through T13). Table 6-3 lists the initia-
tor and its corresponding access target. The System
Bus supports simultaneous access to targets by
initiators, so long as the initiators are accessing differ-
ent targets. The System Bus will perform arbitration if
multiple initiators attempt to access the same target.
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The System Bus arbitration scheme implements a non-
programmable, Least Recently Serviced (LRS) priority,
which provides Quality Of Service (QOS) for most
initiators. However, some initiators can use Fixed High
Priority (HIGH) arbitration to guarantee their access to
data.

The arbitration scheme for the available initiators is
shown in Table 6-4.

TABLE 6-4: INITIATOR ID AND QOS
Name ID Qos
CPU 1 LRs™M
CPU 2 HIGH(1:2)
Flash Controller 3 LRs(
Flash Controller 4 HIGH(:2)
DMA Read 5 LRs(™M
DMA Read 6 HIGH(1:2)
DMA Write 7 LRs("
DMA Write 8 HIGH(2)
ICD - JTAG 9 LRS
Wi-Fi® 10 LRS
ADC 1 LRS
CAN 12 LRS
CAN-FD 13 LRS
Crypto Engine 14 LRS
Ethernet Write 15 LRS
Ethernet Read 16 LRS
sal 17 LRS
USB 18 LRS

Note 1: When accessing SRAM, the DMAPRI bit
(CFGCONQOI6]), the FCPRI bit
(CFGCONQOI5]), and the EXLPRI bit
(CFGCONOQ[7]) provide arbitration con-
trol for the DMA, FC, and CPU (when ser-
vicing an interrupt (EXL = 1)),
respectively, by selecting the use of LRS
or HIGH. When using HIGH, the DMA,
FC, and CPU get arbitration preference
over all initiators using LRS.

2: Using HIGH arbitration can have serious
negative effects on other initiators. There-
fore, it is recommended to not enable this
type of arbitration for an initiator that uses
significant system bandwidth. HIGH arbi-
tration is intended to be used for low
bandwidth applications that require low
latency, such as LCC graphics applica-
tions.

6.4 Permission Access and System
Bus Registers

The System Bus on PIC32MZ W1 family of MCUs
provide access control capabilities for the transaction
initiators on the System Bus.

The System Bus divides the entire memory space into
14 target regions and permits access to each target
by initiators through permission groups. Four
Permission Groups (0 through 3) can be assigned to
each initiator. Each permission group is independent
of the others and can have exclusive or shared
access to a region.

Using the CFGPG register (see Register 37-6 in
Section 37.0 “Special Features”), Boot firmware can
assign a permission group to each initiator, which can
make requests on the System Bus.

The available targets and their regions, as well as the
associated control registers to assign protection, are
described and listed in Table 6-5.

Register 6-5 through Register 6-12 are used for setting
and controlling access permission groups and regions.

To change these registers, they must be unlocked in
hardware. The register lock is controlled by the
PGLOCK Configuration bit (CFGCON[11]). Setting
PGLOCK prevents writes to the control registers;
clearing PGLOCK allows writes.

To set or clear the PGLOCK bit, an unlock sequence
must be executed. Refer to Oscillators with Enhanced
PLL in the "PIC32 Family Reference Manual" for more
details.
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PIC32MZ W1 and WFI32E01 Family
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PIC32MZ W1 and WFI32E01 Family

REGISTER 6-5: SBTXELOG1: SYSTEM BUS TARGET ‘x’ ERROR LOG REGISTER 1
(x’=0-13)

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
480 RMW-0, C U-0 U-0 U-0 R/W-0, C RIW-0, C RIW-0, C RIW-0, C

: MULTI — — — CODE[3:0]
U-0 U-0 u-0 u-0 u-0 U-0 u-0 u-0
23:16 — — — — — — — —
- R-0 R-0 R-0 R-0 R-0 R-0 R-0 R0
: INITID[7:0]
- RO | R-0 | R0 | R-0 U-0 R-0 | R-0 | R-0
: REGION[3:0] = CMDJ[2:0]
Legend: C = Clearable bit

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bitis set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared

bit 31

bit 30-28
bit 27-24

MULTI: Multiple Permission Violations Status bit
This bit is cleared by writinga ‘1’.

1 = Multiple errors have been detected
0 = No multiple errors have been detected
Unimplemented: Read as ‘0’
CODE[3:0]: Error Code bits
Indicates the type of error that was detected. These bits are cleared by writing a ‘1.

1111 = Reserved
1101 = Reserved

0011 = Permission violation
0010 = Reserved
0001 = Reserved

0000 = No

error

bit 23-16 Unimplemented: Read as ‘0’

Note:

Refer to Table 6-5 for the list of available targets and their descriptions.

DS70005425A-page 90

Preliminary Data Sheet

© 2020 Microchip Technology Inc.




PIC32MZ W1 and WFI32E01 Family

REGISTER 6-5: SBTXELOG1: SYSTEM BUS TARGET ‘x’ ERROR LOG REGISTER 1
(‘x’ = 0-13) (CONTINUED)
bit 15-8 INITID[7:0]: Initiator ID of Requester bits
11111111 = Reserved

00010011 = Reserved

00010010 =USB

00010001 = SQl

00010000 = Ethernet Read

00001111 = Ethernet Write

00001110 = Crypto Engine

00001101 = CAN-FD

00001100 = CAN

00001011 =ADC

00001010 = Wi-Fi

00001001 =JTAG

00001000 = DMA Write (DMAPRI (CFGCONOI[6]) = 1)
00000111 = DMA Write (DMAPRI (CFGCONQO[6]) = 0)
00000110 = DMA Read (DMAPRI (CFGCONOQ[6]) = 1)
00000101 =DMA Read (DMAPRI (CFGCONOQOI6]) = 0)
00000100 =Flash Controller (FCPRI(CFGCONOQ[5]) = 0)
00000011 =Flash Controller (FCPRI(CFGCONOQ[5]) = 0)
00000010 = CPU (CPUPRI (CFGCONOI[7]) = 1)
00000001 = CPU (CPUPRI (CFGCONQOI[7]) = 0)
00000000 = Reserved

bit 7-4 REGION[3:0]: Requested Region Number bits

1111 - 0000 = Target’s region that reported a permission group violation
bit 3 Unimplemented: Read as ‘0’
bit CMDI[2:0]: Transaction Command of the Requester bits

111 = Reserved

110 = Reserved

101 = Write (a non-posted write)

100 = Reserved

011 = Read (a locked read caused by a Read-Modify-Write transaction)

010 = Read
001 = Write
000 = Idle

Note: Refer to Table 6-5 for the list of available targets and their descriptions.
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REGISTER 6-6: SBTXELOG2: SYSTEM BUS TARGET ‘x’ ERROR LOG REGISTER 2 (‘x’ = 0-13)

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-o u-0 u-0 u-0 u-0 u-o
31:24 — — — — — — — —
u-0 u-0 u-o u-0 u-0 u-0 u-0 u-o
23:16 — — — — — — — —
u-0 u-0 u-o u-0 u-0 u-0 u-0 u-o
15:8
- u-0 u-0 u-o u-0 u-0 u-0 R-0 R0
’ — — — — — — GROUPI[1:0]
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared

bit 31-3 Unimplemented: Read as ‘0’
bit 1-0 GROUPI[1:0]: Requested Permissions Group bits
11 = Group 3
10 = Group 2
01 = Group 1
00 =Group 0

Note: Refer to Table 6-5 for the list of available targets and their descriptions.

REGISTER 6-7: SBTXECON: SYSTEM BUS TARGET ‘x’ ERROR CONTROL REGISTER

(‘x’ = 0-13)
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 R/W-0
’ — — — — — — — ERRP
u-0 u-0 u-o u-0 u-0 u-0 u-0 u-o
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 U-0 u-0 u-o
15:8
u-0 u-0 u-o u-0 u-0 u-0 u-0 u-o
7.0 — — — — — — — —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared

bit 31-25 Unimplemented: Read as ‘0’
bit 24 ERRP: Error Control bit

1 = Report protection group violation errors
0 = Do not report protection group violation errors

bit 23-0 Unimplemented: Read as ‘0’

Note: Refer to Table 6-5 for the list of available targets and their descriptions.
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REGISTER 6-8: SBTXECLRS: SYSTEM BUS TARGET ‘x’ SINGLE ERROR CLEAR REGISTER

(‘x’ = 0-13)
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-o u-0 u-0 U-0 u-o u-o
31:24 — — — — — — — —
u-0 u-0 u-o u-0 u-0 u-0 u-o u-o
23:16 — — — — — — — —
u-0 u-0 u-o u-0 u-0 u-0 u-o u-o
15:8 — — — — — — — —
s u-0 u-0 u-o u-0 u-0 u-0 u-o R-0
’ — — — — — — — CLEAR
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis cleared

bit 31-1  Unimplemented: Read as ‘0’
bit 0 CLEAR: Clear Single Error on Read bit
A single error as reported via SBTXELOG1 and SBTXELOG?2 is cleared by a read of this register.

Note: Refer to Table 6-5 for the list of available targets and their descriptions.

REGISTER 6-9: SBTXECLRM: SYSTEM BUS TARGET ‘x’ MULTIPLE ERROR CLEAR REGISTER

(‘x’ = 0-13)
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-o u-0 u-0 U-0 u-o u-o
31:24
u-0 u-0 u-o u-0 u-0 u-0 u-o u-o
23:16 — — — — — — — —
u-0 u-0 u-o u-0 u-0 u-0 u-o u-o
15:8 — — — — — — — —
- u-0 u-0 u-o u-0 u-0 u-0 u-o R-0
’ — — — — — — — CLEAR
Legend:
R = Readable bit W = Wiritable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared

bit 31-1  Unimplemented: Read as ‘0’

bit 0 CLEAR: Clear Multiple Errors on Read bit
Multiple errors as reported via SBTXELOG1 and SBTXELOG?2 is cleared by a read of this register.

Note: Refer to Table 6-5 for the list of available targets and their descriptions.
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REGISTER 6-10:

SBTxREGy: SYSTEM BUS TARGET ‘x’ REGION ‘y’ REGISTER

(x’=0-13; ‘y’ = 0-10)
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
_ RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0
il BASE[21:14]
Rwo | rRwo | rRwo [ rRwo | rRwo [ rwo RIW-0 RIW-0
25118 BASE[13:6]
_ rRwo | RrRwo [ RrRwo | RrRwo [ Rrwo [ Rwo R-0 U-0
L BASE[5:0] PRI =
_ Rwo | rRwo | RrRwo [ RrRwo |  Rwo U-0 U-0 U-0
0 SIZE[4:0] — — —
Legend:
R = Readable bit W = Wiritable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared

bit 31-10 BASE[21:0]: Region Base Address bits

bit 9

bit 8
bit 7-3

bit 2-0

Note 1:

PRI: Region Priority Level bit

1 =Level 2

0 = Level 1

Unimplemented: Read as ‘0’

SIZE[4:0]: Region Size bits

Permissions for a region are only active is the SIZE is non-zero.
11111 = Region size = 2S1IZE-1) x 1024 (bytes)

00001 = Region size = 2(S1ZE-1) x 1024 (bytes)
00000 = Region is not present
Unimplemented: Read as ‘0’

Refer to Table 6-5 for the list of available targets and their descriptions.
For some target regions, certain bits in this register are read-only with preset values. See Table 6-5 for

more information.

DS70005425A-page 94

Preliminary Data Sheet

© 2020 Microchip Technology Inc.
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REGISTER 6-11:

SBTxRDy: SYSTEM BUS TARGET ‘x’ REGION ‘y’ READ PERMISSIONS

REGISTER (‘x’=0-13; ‘y’ = 0-10)
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-o u-0 u-0 U-0 u-o u-o
31:24 — — — — — — — —
u-0 u-0 u-o u-0 u-0 u-0 u-o u-o
23:16 — — — — — — — —
u-0 u-0 u-o u-0 u-0 u-0 u-o u-o
15:8 — — — — — — — —
s u-0 u-0 u-0 u-0 R/W-0 R/W-1 R/W-1 R/W-1
’ — — — — GROUP3 | GROUP2 | GROUP1 GROUPO
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis cleared

bit 31-4
bit 3

bit 2

bit 1

bit 0

Note 1:

Unimplemented: Read as ‘0’

Group3: Group3 Read Permissions bits

1 = Privilege Group 3 has read permission

0 = Privilege Group 3 does not have read permission
Group2: Group2 Read Permissions bits

1 = Privilege Group 2 has read permission

0 = Privilege Group 2 does not have read permission
Group1: Group1 Read Permissions bits

1 = Privilege Group 1 has read permission

0 = Privilege Group 1 does not have read permission
Group0: Group0 Read Permissions bits

1 = Privilege Group 0 has read permission

0 = Privilege Group 0 does not have read permission

Refer to Table 6-5 for the list of available targets and their descriptions.

For some target regions, certain bits in this register are read-only with preset values. See Table 6-5 for
more information.
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REGISTER 6-12: SBTxWRy: SYSTEM BUS TARGET ‘x’ REGION ‘y’ WRITE PERMISSIONS

REGISTER (‘x’=0-13; ‘y’= 0-10)
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-o u-0 u-0 U-0 u-0 u-o
31:24
u-0 u-0 u-o u-0 u-0 u-0 u-0 u-o
23:16 — — — — — — — —
u-0 u-0 u-o u-0 u-0 u-0 u-0 u-o
15:8 — — — — — — — —
= U-0 u-0 u-0 u-0 R/W-0 R/W-1 R/W-1 R/W-1
’ — — — — GROUP3 | GROUP2 | GROUP1 GROUPO
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared

bit 31-4 Unimplemented: Read as ‘0’
bit 3 Group3: Group 3 Write Permissions bits

1 = Privilege Group 3 has write permission

0 = Privilege Group 3 does not have write permission
bit 2 Group2: Group 2 Write Permissions bits

1 = Privilege Group 2 has write permission

0 = Privilege Group 2 does not have write permission
bit 1 Group1: Group 1 Write Permissions bits

1 = Privilege Group 1 has write permission

0 = Privilege Group 1 does not have write permission
bit 0 GroupO0: Group 0 Write Permissions bits

1 = Privilege Group 0 has write permission

0 = Privilege Group 0 does not have write permission

Note 1: Refer to Table 6-5 for the list of available targets and their descriptions.

2: For some target regions, certain bits in this register are read-only with preset values. See Table 6-5 for
more information.
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7.0 RESETS The device Reset sources are as follows:

* Power-on Reset (POR)
* Master Clear Reset (MCLR)

Note: This data sheet summarizes the features
of the PIC32MZ W1 family of devices. Itis

not intended to be a comprehensive refer- * Software Reset (SWR)

ence source. To complement the informa- » Watchdog Timer Reset (WDTR)

tion in this data sheet, refer to Section 7. + Brown-out Reset (BOR)

“Resets” (DS60001118) in the “PIC32 « Configuration Mismatch Reset (CMR)

Family Reference Manual”, which is avail- . :
able from the Microchip web site Besiman hmer Beset [AMIR)

(www.microchip.com/PIC32). A simplified block diagram of the Reset module is
illustrated in Figure 7-1.

The Reset module combines all Reset sources and
controls the device master Reset signal, SYSRST.

FIGURE 7-1: SYSTEM RESET BLOCK DIAGRAM

MCLR
s Glitch Filter

MCLR
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REGISTER 7-1: RCON: 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 25/17/91 24/16/8/0
31:24 R/W/HS-0 R/W/HS-0 u-0 u-0 R/W-0, HS R/W-0, HS R/W/HS-0 R/W/HS-0
PORIOM | PORCORE — — BCFGERR | BCFGFAIL NVMLTA NVMEOL
2316 u-0 U-0 U-0 u-0 U-0 U-0 R/W-0, HS R/W-0, HS
— — — — — — VBPOR VBAT
158 U-0 U-0 U-0 u-0 uU-0 R/W-0, HS R/W-0, HS U-0
— — — — — pPsLP! CMR =
70 R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-0, HS R/W-1, HS R/W-1, HS
EXTR SWR DMTO WDTO SLEEP IDLE BORM pPORM
Legend: HS = Hardware Set HC = Hardware Cleared
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 PORIO: |0 Voltage POR Flag bit(")
1 = Power-up Reset occurs due to IO voltage
0 = Power-up Reset does not occur due to IO voltage
Set by hardware at detection of an IO POR event.
Note:  User may write this bit to '1'. Does not cause a POR_IO.
bit30  PORCORE: Core Voltage POR Flag bit("
1 = Power-up Reset occurs due to core voltage
0 = Power-up Reset does not occur due to core voltage
Set by hardware at detection of a core POR event.
Note:  User may write this bit to '1'. Does not cause a POR_CORE.
bit 29-28 Unimplemented: Read as ‘0’
bit 27 BCFGERR: BCFG Error Flag bit
1 = BCFG error occurs
0 = BCFG error does not occur
A primary BCFG value had an error but the secondary BCFG value was valid and used.
bit 26 BCFGFAIL: BCFG Failure Flag bit
1 = BCFG failure occurs
0 = BCFG failure does not occur
bit 25 NVMLTA: NVM Life Time Alert Flag bit
1 = NVM LTA error occurs
0 = NVM LTA error does not occur
NVM Life Time Alert - due to charge leakage the NVM is nearing End of Life (EOL).
bit 24 NVMEOL: NVM EOL Flag bit
1 = NVM EOL failure occurs
0 = NVM EOL failure does not occur
NVM EOL - may not be visible since the part does not come out of Reset if the bit is asserted.
bit 23-18 Unimplemented: Read as ‘0’
bit 17 VBPOR: VBPOR Mode Flag bit
1 = VBAT domain POR occurs
0 = VBAT domain POR does not occur
Note:  User may write this bit to '1'. Does not cause a VBPOR event.
bit 16 VBAT: VBAT Mode Flag bit
1 = POR exit from VBAT occurs. A true POR must be established with the valid VBAT voltage
level on the VBAT pin.
0 = POR exit from VBAT does not occur
Note:  User may write this bit to '1'. Does not cause a VBAT event.
bit 15-11 Unimplemented: Read as '0'
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REGISTER 7-1:
DPSLP: Deep Sleep Mode Flag bit("

1 = Deep Sleep mode occurs
0 = Deep Sleep mode does not occur
Set by hardware at time of entry into Deep Sleep mode.

bit 10

bit 9

bit 8
bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

Note:

RCON: RESET CONTROL REGISTER (CONTINUED)

User may write this bit to '1'. Does not cause a DPSLP event.

CMR: Configuration Mismatch Reset Flag bit

1 = Configuration mismatch Reset event occurs
0 = Configuration mismatch Reset event does not occur

Note:

User may write this bit to '1'. Does not cause a mismatch Reset.

Unimplemented: Read as ‘0’
EXTR: External Reset (MCLR) Pin Flag bit

1 = MCLR occurs
0 = MCLR does not occur

Note:

User may write this bit to '1'. Does not cause a MCLR.

SWR: Software Reset Flag bit

1 = SWR is executed
0 = SWR is not executed

Note:

User may write this bit to '1'. Does not cause SWR.

DMTO: Deadman Timer Time-Out Flag bit
1 = DMT time-out occurs and causes a Reset
0 = DMT time-out does not occur

Note:

User may write this bit to '1'. Does not cause DMT Reset.

WDTO: Watchdog Timer Time-Out Flag bit

1 = WDT time-out occurs and causes a Reset
0 = WDT time-out does not occur

SLEEP: Wake from Sleep Flag bit

1 = Device is in Sleep mode

0 = Device is not in Sleep mode

Note:

User may write this bit to '1'. Does not invoke Sleep mode.

IDLE: Wake from Idle Flag bit
1 = Device in Idle mode
0 = Device in not in Idle mode

Note:

User may write this bit to '1'. Does not invoke Idle mode.

BOR: Brown-out Reset Flag bit("

1 = Brown-out Reset occurs

0 = Brown-out Reset does not occur

Set by hardware at detection of a BOR event.

Note:

User may write this bit to '1'. Does not cause a BOR.

POR: Power-On Reset Flag bit(1)

1 = Power-up Reset occurs

0 = Power-up Reset does not occur

Set by hardware at detection of a POR event.

Note:

User may write this bit to '1'. Does not cause a POR.

User software must clear this bit to view the next detection.
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REGISTER 7-2: RSWRST: SOFTWARE RESET 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 uU-0 uU-0
31:24
u-0 uU-0 u-0 u-0 uU-0 uU-0 uU-0 u-0
23:16
U-0 U-0 U-0 u-0 U-0 U-0 uU-0 uU-0
15:8
u-0 uU-0 u-0 u-0 uU-0 uU-0 uU-0 W-0, HC
7:0
— = — = = — — SwRrsT(1:2)
Legend: HC = Hardware Cleared
R = Readable bit W = Wiritable 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
bit 0

Note 1:

Unimplemented: Read as ‘0’

SWRST: Software Reset Trigger bit(1:2)

1 = Enable SWR event
0 = No effect

The system unlock sequence must be performed before the SWRST bit can be written. Refer to Oscilla-
tors with Enhanced PLL in the “PIC32 Family Reference Manual” for details. Once this bit is set, any read
of the RSWRST register triggers a Reset.
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REGISTER 7-3: RNMICON: NON-MASKABLE INTERRUPT (NMI) 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
3124 u-0 U-0 U-0 U-0 uU-0 uU-0 R/W-0 R/W-0
— —_ — — —_ — DMTO WDTR
) R/W-0 U-0 u-0 U-0 R/W-0 uU-0 R/W-0 R/W-0
e SWNMI — —_ — GNMI LVD CF WDTS
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
NMICNT[15:8]
28 R/W-0 R/W-0 R/W-0 RW-0 | Rw-0 [ RW-0 R/W-0 R/W-0
NMICNT[7:0]
Legend:
R = Readable bit 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 31-26
bit 25

bit 24

bit 23

bit 22-20

bit 19

bit 18

bit 17

Note:

bit 16

Unimplemented: Read as ‘0’

DMTO: Deadman Timer Time-Out Flag bit
This causes a Reset when NMICNT expires.
1 = DMT time-out occurs and causes a NMI
0 = DMT time-out does not occur

Note:  User may write this bit to '1'. Does cause a user initiated DMT NMI event and NMICNT start.
WDTR: Watchdog Timer Time-Out in Run Flag bit
This may cause a Reset if NMICNT expires.
1 = WDT time-out occurs and causes a NMI
0 = WDT time-out does not occur

Note:  User may write this bit to '1'. Does cause a user initiated WDT NMI event and NMICNT start.
SWNMI: Software NMI Trigger bit
1 = Writing a ‘1’ to this bit causes an NMI to be generated
0 = Writing a ‘0’ to this bit does not have any effect
Unimplemented: Read as ‘0’
GNMI: External/Generic NMI Event bit
1 = Generic NMI event is detected and causes an NMI
0 = Generic NMI event is not detected

Note:  User may write this bit to '1'. Does cause a user initiated External/Generic NMI event.
LVD: Low-voltage Detect Event bit
1 = LVD detects a Low-voltage condition and causes an NMI
0 = LVD does not detect a Low-voltage condition

Note:  User may write this bit to '1'. Does cause a user initiated LVD NMI event.

CF: Clock Fail Detect bit (read/clearable by application)
1 = FSCM detects clock failure and causes an NMI
0 = FSCM does not detect clock failure

Note 1: Writing a ‘1’ to the CF bit causes a user initiated clock failure NMI event, but does not actually
cause a clock switch.

2: Reset when a valid clock switching sequence is initiated by the clock switch state machine set
when clock fail detected.

The system unlock sequence must be performed before the SWRST bit can be written. Refer to Oscillators
with Enhanced PLL in the “PIC32 Family Reference Manual” for details.
WDTS: WDTS: Watch-Dog Timer Time-Out in Sleep Flag bit
1 = WDT time-out occurs during Sleep mode and causes a wake-up from sleep
0 = WDT time-out does not occur during Sleep mode

Note:  User may write this bit to '1'. Does cause a user initiated WDT NMI event.
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REGISTER7-3:  RNMICON: NON-MASKABLE INTERRUPT (NMI) CONTROL REGISTER
(CONTINUED)

bit 15-0 NMICNT[15:0]: NMI Reset Counter bit
This bit field specifies the reload value used by the NMI Reset counter.

1111111111111111-0000000000000001 = Number of SYSCLK cycles before a device Reset occurs(?).
If the NMI event is cleared before the counter reached zero, then device Reset is not asserted.
0000000000000000 = No delay between NMI assertion and device Reset event

Note 1: The system unlock sequence must be done before this register can be written.

2: When a WDT NMI event (when not in Sleep mode) or a DMT NMI event is triggered, the
NMICNT starts decrementing. When NMICNT reaches zero, the device is Reset. This NMI
Reset counter is only applicable to these two specific NMI events.

Note:  The system unlock sequence must be performed before the SWRST bit can be written. Refer to Oscillators
with Enhanced PLL in the “PIC32 Family Reference Manual” for details.
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8.0 CPU EXCEPTIONS AND
INTERRUPT CONTROLLER

Note: This data sheet summarizes the features
of the PIC32MZ W1 family of devices. It
is not intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to
Section 8. “Interrupts” (DS60001108)
and Section 50. “CPU for Devices with
MIPS32®9 microAptiv™™ and M-Class
Cores” (DS60001192) of the “PIC32
Family Reference Manual”, which is
available from the Microchip web site

(www.microchip.com/PIC32).

PIC32MZ W1 device generates interrupt requests in
response to interrupt events from peripheral modules.
The Interrupt Controller module exists outside of the
CPU and prioritizes the interrupt events before
presenting them to the CPU.

FIGURE 8-1:

The CPU handles interrupt events as part of the excep-
tion handling mechanism, which is described in
Section 8.1 “CPU Exceptions”.

The Interrupt Controller module includes the following
features:
* Up to 126 interrupt sources

» Seven user selectable priority levels with four sub-
priority levels within a priority level

» Fixed priority within a specified user sub-priority
level

» Unique interrupt offset for each source

» Single vector mode with interrupt number status
“registerfwifi”

» Software can generate any peripheral interrupt

» Seven shadow register sets that can be used for
any priority level, eliminating software context
switch and reducing interrupt latency

» Five external interrupts with edge polarity control

Figure 8-1 shows the block diagram for the Interrupt
Controller and CPU exceptions.

CPU EXCEPTIONS AND INTERRUPT CONTROLLER MODULE BLOCK DIAGRAM

Vector Number and Offset

— ¥ Interrupt Controller

Priority Level

Interrupt Requests

Shadow Set Number

» CPU Core
(Exception Handling)

>

SYSCLK ———p
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PIC32MZ W1 and wFi32E01 Family

REGISTER 8-1: INTCON: INTERRUPT 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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
NMIKEY[7:0]
u-0 uU-0 uU-0 u-0 U-0 uU-0 uU-0 uU-0
23:16
158 u-0 U-0 U-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0
= = = MVEC = TPC[2:0]
20 u-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — INT4EP INT3EP INT2EP INT1EP INTOEP
Legend:
R = Readable bit 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 31-24

bit 23-13
bit 12

bit 11
bit 10-8

bit 7-5
bit 4

bit 3

bit 2

bit 1

bit 0

NMIKEY[7:0]: Non-maskable Interrupt Key bits

When the correct key (0x4E) is written, a software NMI is generated. The status is indicated by the GNMI

bit (RNMICON[19]).
Unimplemented: Read as ‘0’
MVEC: Multi-vector Configuration bit

1 = Interrupt Controller configured for Multi-vector mode
0 = Interrupt Controller configured for Single Vector mode

Unimplemented: Read as ‘0’
TPC[2:0]: Interrupt Proximity Timer Control bits

111 = Interrupts of group priority 7 or lower start the interrupt proximity timer
110 = Interrupts of group priority 6 or lower start the interrupt proximity timer
101 = Interrupts of group priority 5 or lower start the interrupt proximity timer
100 = Interrupts of group priority 4 or lower start the interrupt proximity timer
011 = Interrupts of group priority 3 or lower start the interrupt proximity timer
010 = Interrupts of group priority 2 or lower start the interrupt proximity timer
001 = Interrupts of group priority 1 start the interrupt proximity timer

000 = Disables interrupt proximity timer
Unimplemented: Read as ‘0’

INT4EP: External Interrupt 4 Edge Polarity Control bit
1 = Rising edge

0 = Falling edge

INT3EP: External Interrupt 3 Edge Polarity Control bit
1 = Rising edge

0 = Falling edge

INT2EP: External Interrupt 2 Edge Polarity Control bit
1 = Rising edge

0 = Falling edge

INT1EP: External Interrupt 1 Edge Polarity Control bit
1 = Rising edge

0 = Falling edge

INTOEP: External Interrupt 0 Edge Polarity Control bit
1 = Rising edge

0 = Falling edge

DS70005425A-page 124

Preliminary Data Sheet

© 2020 Microchip Technology Inc.




PIC32MZ W1 and wrFi32E01 Family

REGISTER 8-2: 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
T R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PRI7SS[3:0]™M PRI6SS[3:0]™M
I RW-0 | Rwo [ Rw-0 R/W-0 RWo | Rwo | Rw-o [ RwWo
: PRI5SS[3:0]™M PRI4SS[3:0]™M
_— RW-0 | Rw-o [ RwW-0 R/W-0 RW-0 | RW-0 [ Rw-0 | RW-oO
: PRI3SS[3:0] PRI2SS[3:0]"
- RW-0 [ RW-0 [ RW-0 R/W-0 u-0 u-0 U-0 R/W-0
: PRI1SS[3:0]™M = = = SS0
Legend:
R = Readable bit 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 31-28

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(")
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(1)
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.
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PIC32MZ W1 and wFi32E01 Family

REGISTER 8-2: PRISS: PRIORITY SHADOW SELECT REGISTER (CONTINUED)
bit 15-12 PRI3SS[3:0]: Interrupt with Priority Level 3 Shadow Set bits(1)
1xxx = Reserved (by default, an interrupt with a priority level of 3 uses Shadow Set 0)
0111 = Interrupt with a priority level of 3 uses Shadow Set 7
0110 = Interrupt with a priority level of 3 uses Shadow Set 6

0001 = Interrupt with a priority level of 3 uses Shadow Set 1
0000 = Interrupt with a priority level of 3 uses Shadow Set 0
bit 11-8  PRI2SS[3:0]: Interrupt with Priority Level 2 Shadow Set bits(")
1xxx = Reserved (by default, an interrupt with a priority level of 2 uses Shadow Set 0)
0111 = Interrupt with a priority level of 2 uses Shadow Set 7
0110 = Interrupt with a priority level of 2 uses Shadow Set 6

0001 = Interrupt with a priority level of 2 uses Shadow Set 1
0000 = Interrupt with a priority level of 2 uses Shadow Set 0
bit7-4  PRIMSS[3:0]: Interrupt with Priority Level 1 Shadow Set bits(")
1xxx = Reserved (by default, an interrupt with a priority level of 1 uses Shadow Set 0)
0111 = Interrupt with a priority level of 1 uses Shadow Set 7
0110 = Interrupt with a priority level of 1 uses Shadow Set 6

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

bit 3-1 Unimplemented: Read as ‘0’

bit 0 SS0: Single Vector Shadow Register Set bit
1 = Single vector is presented with a shadow set
0 = Single vector is not presented with a shadow set

Note 1: These bits are ignored if the MVEC bit (INTCON[12]) = 0.
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PIC32MZ W1 and wrFi32E01 Family

REGISTER 8-3: INTSTAT: INTERRUPT 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 uU-0 U-0 U-0 U-0 U-0
31:24
uU-0 U-0 U-0 uU-0 U-0 U-0 U-0 U-0
23:16
U-0 U-0 U-0 uU-0 U-0 R-0 R-0 R-0
15:8 3
= — = — = SRIPL[2:0](
o R-0 R-0 R-0 R-0 R-0 RO | RO | RO
’ SIRQ[7:0]
Legend:
R = Readable bit W = Wiritable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-11 Unimplemented: Read as ‘0’
bit 10-8  SRIPL[2:0]: Requested Priority Level bits for Single Vector mode bits(!)
111-000 = The priority level of the latest interrupt presented to the CPU
bit 7-6 Unimplemented: Read as ‘0’
bit 7-0 SIRQ[7:0]: Last Interrupt Request Serviced Status bits
11111111-00000000 = The last interrupt request number serviced by the CPU
Note 1: This value should only be used when the Interrupt Controller is configured for Single Vector mode.
REGISTER 8-4: IPTMR: INTERRUPT PROXIMITY TIMER 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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IPTMR[31:24]
_— RW-0 | rRw-o [ Rw-o [ RrRwo | RwW-0 | RwW-0 [ RwoO [ RWoO
IPTMR[23:16]
- Rw-0 | rRw-o | Rwo [ RrRwo | Rw-0 | Rwo [ Rwo [ RWoO
IPTMR[15:8]
0 Rwo | Rwo | Rwo [ Rw-o | Rwo [ RrRwo [ rRwo | RwW-
IPTMRI[7:0]
Legend:
R = Readable bit W = Wiritable 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 IPTMR[31:0]: Interrupt Proximity Timer Reload bits

Used by the interrupt proximity timer as a reload value when the interrupt proximity timer is triggered by an
interrupt event.
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PIC32MZ W1 and wFi32E01 Family

REGISTER 8-5: IFSx: INTERRUPT FLAG STATUS REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
S IFS31 IFS30 IFS29 IFS28 IFS27 IFS26 IFS25 IFS24
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
2316 IFS23 IFS22 IFS21 IFS20 IFS19 IFS18 IFS17 IFS16
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
L IFS15 IFS14 IFS13 IFS12 IFS11 IFS10 IFS9 IFS8
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IS IFS7 IFS6 IFS5 IFS4 IFS3 IFS2 IFS1 IFSO
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 IFS31-IFSO0: Interrupt Flag Status bits

1 = Interrupt request has occurred
0 = No interrupt request has occurred

Note:  This register represents a generic definition of the IFSx register. Refer to Table 8-2 for the exact bit
definitions.
REGISTER 8-6: IECx: INTERRUPT ENABLE CONTROL REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
31:24 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' IEC31 IEC30 IEC29 IEC28 IEC27 IEC26 IEC25 IEC24
23:16 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' IEC23 IEC22 IEC21 IEC20 IEC19 IEC18 IEC17 IEC16
158 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ IEC15 IEC14 IEC13 IEC12 IEC11 IEC10 IEC9 IEC8
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' IEC7 IEC6 IEC5 IEC4 IEC3 IEC2 IEC1 IECO
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 IEC31-IECO: Interrupt Enable bits
1 = Interrupt is enabled
0 = Interrupt is disabled
Note:  This register represents a generic definition of the IFSx register. Refer to Table 8-2 for the exact bit

definitions.
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PIC32MZ W1 and wrFi32E01 Family

REGISTER 8-7: IPCx: INTERRUPT PRIORITY 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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ez = = — IP3[2:0] 1S3[1:0]
_— U-0 U-0 U-0 R/W-0 RW-0 [ RW-0 RW-0 | RW-0
= = = IP2[2:0] 1S2[1:0]
. U-0 U-0 U-0 R/W-0 RW-0 | RW-0 RW-0 [ RwW-0
= — = IP1[2:0] IS1[1:0]
25 U-0 U-0 U-0 R/W-0 RW-0 [ RMW-0 RW-0 [ RMW-0
' = — = IPO[2:0] 1S0[1:0]
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-29
bit 28-26

Unimplemented: Read as ‘0’
IP3[2:0]: Interrupt Priority bits
111 = Interrupt priority is 7

010 = Interrupt priority is 2
001 = Interrupt priority is 1
000 = Interrupt is disabled
1S3[1:0]: Interrupt Subpriority bits
11 = Interrupt subpriority is 3
10 = Interrupt subpriority is 2
01 = Interrupt subpriority is 1
00 = Interrupt subpriority is O
Unimplemented: Read as ‘0’
IP2[2:0]: Interrupt Priority bits
111 = Interrupt priority is 7

bit 25-24

bit 23-21
bit 20-18

010 = Interrupt priority is 2
001 = Interrupt priority is 1
000 = Interrupt is disabled
1S2[1:0]: Interrupt Subpriority bits
11 = Interrupt subpriority is 3
10 = Interrupt subpriority is 2
01 = Interrupt subpriority is 1
00 = Interrupt subpriority is 0
Unimplemented: Read as ‘0’
IP1[2:0]: Interrupt Priority bits
111 = Interrupt priority is 7

bit 17-16

bit 15-13
bit 12-10

010 = Interrupt priority is 2

001 = Interrupt priority is 1

000 = Interrupt is disabled

This register represents a generic definition of the IPCx register. Refer to Table 8-2 for the exact bit
definitions.

Note:
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REGISTER 8-7: IPCx: INTERRUPT PRIORITY CONTROL REGISTER (CONTINUED)
bit 9-8 IS1[1:0]: Interrupt Subpriority bits
11 = Interrupt subpriority is 3
10 = Interrupt subpriority is 2
01 = Interrupt subpriority is 1
00 = Interrupt subpriority is 0
bit 7-5 Unimplemented: Read as ‘0’
bit 4-2 IP0[2:0]: Interrupt Priority bits
111 = Interrupt priority is 7

010 = Interrupt priority is 2
001 = Interrupt priority is 1
000 = Interrupt is disabled
bit 1-0 1S0[1:0]: Interrupt Subpriority bits
11 = Interrupt subpriority is 3
10 = Interrupt subpriority is 2
01 = Interrupt subpriority is 1
00 = Interrupt subpriority is 0

Note:  This register represents a generic definition of the IPCx register. Refer to Table 8-2 for the exact bit
definitions.
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REGISTER 8-8:

OFFx: INTERRUPT VECTOR ADDRESS OFFSET REGISTER (x = 0-167)

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 R/W-0 R/W-0
' — — — — — — VOFF[17:16]
= R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RW-0 [ RW-0
' VOFF[15:8]
- R/W-0 R/W-0 RWO | Rw-0 [ RW-0 | RW-0 R/W-0 u-0
' VOFF[7:1] —
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 17-1
bit 0

Note:

VOFF[17:1]: Interrupt Vector ‘x’ Address Offset bits
Unimplemented: Read as ‘0’

X may not be continuous. Refer to Table 8-2 for available registers.
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9.0 PREFETCH MODULE

Note: This data sheet summarizes the features
of the PIC32MZ W1 family of devices. Itis
not intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to Section 9.
“Prefetch Module for Devices with L1
CPU Cache” (DS60001649) in the
“PIC32MZ W1 Family Reference Manual”,
which is available from the Microchip web
site (www.microchip.com/PIC32).

The prefetch module is a performance enhancing
module that is included in the PIC32MZ W1 family of
devices. When running at high-clock rates, Wait states
must be inserted into Program Flash Memory (PFM)
read transactions to meet the access time of the PFM.
Wait states can be hidden to the core by prefetching
and storing instructions in a temporary holding area
that the CPU can access quickly. Although the data
path to the CPU is 32 bits wide, the data path to the
PFM is 256 bits wide. This wide data path provides the
same bandwidth to the CPU as a 32-bit path running at
eight times the frequency.

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

The following are key features of the prefetch module:
* 12x32 byte fully associative lines

* 4 lines for CPU instructions

* 4 lines for CPU data

* 4 lines for peripheral data

» 32 byte cache lines (256 bits) parallel memory
fetch

* True/pseudo LRU replacement policy
» Configurable predictive prefetch
* Flash ECC support

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

FIGURE 9-1: PREFETCH MODULE BLOCK DIAGRAM
SYSCLK
Bus Control Tag .
g - Prefetch Buffer > g

Line Control

Program Flash Memory
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REGISTER 9-1: PRECON: PREFETCH MODULE 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 R/W-1 R/W-1 R/W-1
T — — — — — PERCHEEN DCHEEN ICHEEN
2316 uU-0 R/S/HC-0 R/S/HC-0 R/S/HC-0 u-0 R/W-0 R/W-0 R/W-0
— PERCHEINV | DCHEINV ICHEINV — PERCHECOH | DCHECOH | ICHECOH
15:8 uU-0 U-0 U-0 R/W-0 u-0 uU-0 uU-0 R/W-1
— — — CHEPERFEN — — — PFMAWSEN
) R/W-0 U-0 R/W-0 R/W-0 u-0 R/W-1 R/W-1 R/W-1
e PFMSECEN — PREFEN[1:0] PFMWS[3:0](")
Legend: HC = Hardware Cleared = HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
S = Settable bit ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-27 Unimplemented: Read as ‘0’

bit 26,

bit 25

bit 24

bit 23
bit 22

bit 21

bit 20

bit 19

Note 1:

PERCHEEN: Peripheral Data Cache Enable bit
1 = Caching enabled

0 = Caching disabled (and all lines invalidated)

DCHEEN: Data Cache Enable bit
1 = Caching enabled

0 = Caching disabled (and all lines invalidated)

ICHEEN: Instruction Cache Enable bit
1 = Caching enabled

0 = Caching disabled (and all lines invalidated)
Unimplemented: Read as ‘0’
PERCHEINV: Manual Invalidate Control for Peripheral Data Cache

1 = Force invalidate cache/invalidate busy
0 = Cache invalidation follows CHECOH/invalid complete

Note 1: PFB is included with iCache invalidate.

2: Hardware auto clears this bit when cache invalidate completes. Bits may clear at different
times.

DCHEINV: Manual Invalidate Control for Data Cache
1 = Force invalidate cache/invalidate busy
0 = Cache invalidation follows CHECOH/invalid complete

Note 1: PFB is included with iCache invalidate.

2: Hardware auto clears this bit when cache invalidate completes. Bits may clear at different
times.

ICHEINV: Manual Invalidate Control for Instruction Cache
1 = Force invalidate cache/invalidate busy
0 = Cache invalidation follows CHECOH/invalid complete

Note 1: PFB is included with iCache invalidate.

2: Hardware auto clears this bit when cache invalidate completes. Bits may clear at different
times.

Unimplemented: Read as ‘0’

For the Wait states to SYSCLK relationship, refer to 40.0 “Electrical Specifications”.
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REGISTER 9-1: PRECON: PREFETCH MODULE CONTROL REGISTER (CONTINUED)

bit 18

bit 17

bit 16

bit 15-13
bit 12

bit 11-9
bit 8

bit 7

bit 6

bit 5-4

bit 3-0

Note 1:

PERCHECOH: Auto Cache Coherency Control for Peripheral Data Cache
1 = Auto invalidate cache on a programming event
0 = No auto invalidated cache on a programming event

Note: = CHECOH must be stable before initiation of programming to ensure correct inval-
idation of data.

DCHECOH: Auto Cache Coherency Control for Data Cache
1 = Auto invalidate cache on a programming event
0 = No auto invalidated cache on a programming event
Note: = CHECOH must be stable before initiation of programming to ensure correct invalidation of data.

ICHECOH: Auto Cache Coherency Control for Instruction Cache
1 = Auto invalidate cache on a programming event

0 = No auto invalidated cache on a programming event
Note: = CHECOH must be stable before initiation of programming to ensure correct invalidation of data.
Unimplemented: Read as ‘0’
CHEPERFEN: Cache Performance Counters Enable
1 = Performance counters is enabled
0 = Performance counters is disabled
Note: Performance counters are reset on 0 to 1 transition of this bit.
Unimplemented: Read as ‘0’
PFMAWSEN: Address Wait State Enable
Total Flash wait states are ADRWS + PFMWS.
1 = Add 1 address Wait state - allowing for higher clock frequencies
0 = Add 0 address Wait states - allowing for higher performance at lower clock frequencies
PFMSECEN: Flash Single-bit Error Corrected (SEC) Interrupt Enable bit
1 = Generate an interrupt when PFMSEC is set
0 = Do not generate an interrupt when PFMSEC is set
Unimplemented: Read as ‘0’
PREFENI[1:0]: Instruction Predictive Prefetch Enable
01 = Instruction predictive prefetch enabled for cacheable regions only
00 = Instruction predictive prefetch disabled
Other values are unavailable.
PFMWS[3:0]: PFM Access Time Defined in Terms of SYSCLK Wait States bits(")
Total Flash Wait states are ADRWS + PFMWS.

1111 = Fifteen Wait states
1110 = Fourteen Wait states

0001 = One Wait state
0000 = Zero Wait state

Note:  This is not the Wait state seen by the CPU.

For the Wait states to SYSCLK relationship, refer to 40.0 “Electrical Specifications”.
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REGISTER 9-2: PRESTAT: PREFETCH MODULE 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 HS/HC/R/IW-0 | HS/HC/R/W-0 u-0 u-0
| _ — — — PFMDED PFMSEC — —
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
- HS/HC/RMW-0 | HS/HC/RMW-0 | HS/HC/RW-0 | HS/HC/RMW-0 | HS/HC/RMW-0 | HS/HC/RW-0 | HS/HC/RW-0 | HS/HC/R/W-0
’ PFMSECCNT[7:0]
Legend: HC = Hardware Cleared HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
S = Settable bit ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-28 Unimplemented: Read as ‘0’

bit 27

bit 26

bit 25-8
bit 7-0

PFMDED: Flash Double-bit Error Detected (DED) Status bit
1 = An error has occurred
0 = An error has not occurred

Note:  DED errors are reported in-band with the data using the bus error protocol. When reported for
CPU reads they are seen as bus exception errors by the CPU.
PFMSEC: Flash Single-bit Error Corrected (SEC) Status bit

1 = A SEC error occurred when PFMSECCNT[7:0] was equal to zero
0 = A SEC error has not occurred

Note:  The error event is reported to the CPU via using the prefetch module interrupt event.

Unimplemented: Read as ‘0’
PFMSECCNT[7:0]: Flash SEC Count bits
Decrements (by 1) its count value each time an SEC error occurs. Holds at zero. When an SEC error

occurs when PEMSECCNT is zero, the PFMSEC status is set. If PFMSECEN is also set, a pCache
interrupt event is generated.

Note: This field counts all SEC errors and is not limited to SEC errors on unique addresses.
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REGISTER 9-3: PREHIT: PREFETCH MODULE HIT STATISTICS REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ R/H/C-0 R/HIC-0 R/H/C-0 R/HIC-0 R/HIC-0 R/HIC-0 R/HIC-0 R/H/C-0
Blkes CHEHIT[31:24]
paite RHC0 | RHco | RHc-o | RHCO | RHCO | RHCO | RHCO | RHCO
CHEHIT[23:16]
158 RHC-0 | RHc-0 | RHcC-0 | RHC0 | RHCO | RHCO | RHCO | RHC-O
CHEHIT[15:8]
o RHCO | RHC-0 | RHcCo | RHC0 | RHCO | RHC0O | RHC0 | RHICO
CHEHIT[7:0]
Legend: HC = Hardware Cleared HS = Hardware Set
R = Readable bit W = Wiritable bit U = Unimplemented bit, read as ‘0’
S = Settable bit ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 CHEHIT[31:0]: Instruction Cache Hit Count bits
When CHECON.CHEPERF = 1, CHEHIT increments once per iCache or PFB hit.

Note: CHEHIT is reset on 0 to 1 transition of CHECON.CHEPERF.
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REGISTER 9-4: PREMIS: PREFETCH MODULE MISS STATISTICS REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
_ R/H/C-0 R/H/C-0 R/H/C-0 R/HIC-0 R/HIC-0 R/HIC-0 R/HIC-0 R/H/C-0
S CHEMIS[31:24]
paite RHC0 | RHc-0 | RHc-0 | RHC0 | RHCO | RHCO | RHCO | RHCO
CHEMIS[23:16]
s RHCO | RHc-0 | RHc-0 | RHC0 | RHCO | RHCO | RHCO | RHC-O
CHEMIS[15:8]
i RHC-0 | RHc-0 | RHc-o | RHC0 | RHCO | RHCO | RHCO | RHCO
CHEMIS[7:0]
Legend: HC = Hardware Cleared HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
S = Settable bit ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 CHEMIS[31:0]: Instruction Cache Miss Count bits
When CHECON.CHEPERF = 1, CHEMIS increments once per iCache or PFB miss.

Note: CHEMIS is reset on 0 to 1 transition of CHECON.CHEPEREF.
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10.0 DIRECT MEMORY ACCESS « Fixed priority channel arbitration
(DMA) CONTROLLER * Flexible DMA channel operating modes:
- Manual (software) or automatic (interrupt) DMA
Note:  This data sheet summarizes the features requests
of the PIC32MZ W1 device. It is not - One-shot or Auto-repeat Block Transfer modes

intended to be a comprehensive

reference source. To complement the
information in this data sheet, refer to
Section 31. “Direct Memory Access

- Channel-to-channel chaining
* Flexible DMA requests:
- A DMA request can be selected from any of the

(DMA) Controller” (DS60001117) in the peripheral interrupt sources _

“PIC32 Family Reference Manual”, which - Each channel can select any (appropriate)

is available from the Microchip web site observable interrupt as its DMA request source
(www.microchip.com/PIC32). - A DMA transfer abort can be selected from any

of the peripheral interrupt sources

- Up to 2-byte pattern (data) match transfer ter-
mination

* Multiple DMA channel status interrupts:
- DMA channel block transfer complete

The DMA Controller is a bus master module useful for
data transfers between different devices without CPU
intervention. The source and destination of a DMA
transfer can be any of the memory mapped modules
existent in the device such as SPI, UART, and so on, or

memory itself. Peripherals like SQI, ADC, and so on - Source empty or half empty
with dedicated DMA can also access the generic - Destination full or half full
system DMA. - DMA transfer aborted due to an external event
The following are key features of the DMA Controller: - Invalid DMA address generated
+ Eight identical channels: * DMA debug support features:
- Auto-increment source and destination - Most recent error address accessed by a DMA
address registers channel
- Source and destination pointers - Most recent DMA channel to transfer data
- Memory to memory and memory to + CRC generation module:
peripheral transfers - CRC module can be assigned to any of the
* Automatic Word-size detection: available channels
- Transfer granularity, down to byte level - CRC module is highly configurable
- Bytes need not be word-aligned at source and
destination
FIGURE 10-1: DMA BLOCK DIAGRAM
1
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PIC32MZ W1 and WFI32E01 Family
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PIC32MZ W1 and WFI32E01 Family
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PIC32MZ W1 and WFI32E01 Family
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PIC32MZ W1 and WFI32E01 Family

REGISTER 10-1:

DMACON: DMA CONTROLLER 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 uU-0 uU-0 u-0 U-0 U-0 U-0 U-0
31:24
u-0 uU-0 uU-0 u-0 uU-0 uU-0 uU-0 uU-0
23:16
15 R/W-0 uU-0 uU-0 R/W-0 R/W-0 U-0 U-0 U-0
' ON — — SUSPEND DMABUSY — — —
8 uU-0 uU-0 uU-0 u-0 U-0 U-0 U-0 U-0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
ON: DMA On bit

1 = DMA module is enabled
0 = DMA module is disabled

Unimplemented: Read as ‘0’
SUSPEND: DMA Suspend bit

bit 15

bit 14-13
bit 12

bit 11

bit 10-0

1 = DMA transfers are suspended to allow CPU uninterrupted access to data bus

0 = DMA operates normally
DMABUSY: DMA Module Busy bit

1 = DMA module is active and is transferring data
0 = DMA module is disabled and not actively transferring data

Unimplemented: Read as ‘0’
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PIC32MZ W1 and WFI32E01 Family

REGISTER 10-2:

DMASTAT: DMA 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 | 25/17/9/11 | 24/16/8/0
R-0 u-0 U-0 U-0 U-0 U-0 U-0 u-0
31:24
RDWR — — —_ — - — —
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 uU-0 uU-0 u-0 u-0
15:8
- U-0 u-0 U-0 U-0 uU-0 R-0 R-0 R-0
’ == — — == == DMACHI[2:0]
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 RDWR: Read/Write Status bit
1 = Last DMA bus access when an error was detected was a read
0 = Last DMA bus access when an error was detected was a write
bit 30-3 Unimplemented: Read as ‘0’
bit2-0 DMACH[2:0]: DMA Channel bits

These bits contain the value of the most recent active DMA channel when an error is detected.

REGISTER 10-3: DMAADDR: DMA ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
T R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
DMAADDR[31:24]
2516 RO | RoO | Ro | Ro [ RO | RO | RO | RO
DMAADDR[23:16]
- RO | Ro | RO | RO [ RO | RO | RO | RO
DMAADDRI15:8]
o RO | RO | RO | RO [ RO [ RO | RO | RO
DMAADDR]7:0]
Legend:
R = Readable bit W = Wiritable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 DMAADDR[31:0]: DMA Module Address bits
These bits contain the address of the most recent DMA access when an error is detected.

Note: The DMAEADDR register will be cleared when its contents are read. If more than one error

occurs at the same time, the read transaction will be recorded. Additional later transfers with an
error will not update this register until it has been read or cleared.
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REGISTER 10-4:

DCRCCON: DMA CRC 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
3124 U-0 u-0 R/W-0 R/W-0 R/W-0 U-0 U-0 R/W-0
’ — — BYTO[1:0] wao — = BITO
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16
158 U-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
: — — _ PLEN[4:0]
o R/W-0 R/W-0 R/W-0 U-0 U0 RWO | Rw-o [ Rw-0
’ CRCEN crRcAaPP) | cRCTYP = = CRCCH[2:0]
Legend:
R = Readable bit W = Wiritable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-30
bit 29-28

bit 27

bit 26-25
bit 24

bit 23-13
bit 12-8

bit 7

Note 1:

Unimplemented: Read as ‘0’

BYTOI[1:0]: CRC Byte Order Selection bits

11 = Endian byte swap on half-word boundaries (in other words, source half-word order with reverse source
byte order per half-word)

10 = Swap half-words on word boundaries (in other words, reverse source half-word order with source byte
order per half-word)

01 = Endian byte swap on word boundaries (in other words, reverse source byte order)

00 = No swapping (i.e., source byte order)

WBO: CRC Write Byte Order Selection bit("

1 = Source data is written to the destination re-ordered as defined by BYTO[1:0]
0 = Source data is written to the destination unaltered

Unimplemented: Read as ‘0’
BITO: CRC Bit Order Selection bit
When CRCTYP (DCRCCON[5]) = 1 (CRC module is in IP Header mode):

1 = The IP header checksum is calculated Least Significant bit (LSb) first (in other words, reflected)
0 = The IP header checksum is calculated Most Significant bit (MSb) first (in other words, not reflected)

When CRCTYP (DCRCCONJ5]) = 0 (CRC module is in LFSR mode):

1= The LFSR CRC is calculated Least Significant bit first (in other words, reflected)
0 = The LFSR CRC is calculated Most Significant bit first (in other words, not reflected)

Unimplemented: Read as ‘0’

PLEN[4:0]: Polynomial Length bits(")

When CRCTYP (DCRCCON[5]) = 1 (CRC module is in IP Header mode):
These bits are unused.

When CRCTYP (DCRCCON]J5]) = 0 (CRC module is in LFSR mode):
Denotes the length of the polynomial — 1.
CRCEN: CRC Enable bit

1 = CRC module is enabled and channel transfers are routed through the CRC module
0 = CRC module is disabled and channel transfers proceed normally

When WBO = 1, unaligned transfers are not supported and the CRCAPP bit cannot be set.

© 2020 Microchip Technology Inc.
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REGISTER 10-4: DCRCCON: DMA CRC CONTROL REGISTER (CONTINUED)

bit 6 CRCAPP: CRC Append Mode bit("
1 = DMA transfers data from the source into the CRC but not to the destination. When a block transfer com-
pletes the DMA writes the calculated CRC value to the location given by CHxDSA.
0 = DMA transfers data from the source through the CRC obeying WBO as it writes the data to the
destination.

bit 5 CRCTYP: CRC Type Selection bit

1 = The CRC module calculates an IP header checksum
0 = The CRC module calculates a LFSR CRC

bit 4-3 Unimplemented: Read as ‘0’
bit 2-0 CRCCHI[2:0]: CRC Channel Select bits

111 = CRC is assigned to Channel 7
110 = CRC is assigned to Channel 6
101 = CRC is assigned to Channel 5
100 = CRC is assigned to Channel 4
011 = CRC is assigned to Channel 3
010 = CRC is assigned to Channel 2
001 = CRC is assigned to Channel 1
000 = CRC is assigned to Channel 0

Note 1: When WBO = 1, unaligned transfers are not supported and the CRCAPP bit cannot be set.
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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
3124 RIW-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RIW-0
DCRCDATA[31:24]
I RW-0 | Rw-0 RWO | Rwo | Rwo R/W-0 RWO | Rw-0
DCRCDATA[23:16]
= RW-0 | Rw-0 RW0 [ Rw-0 | RwW-o0 R/W-0 RW-0 | RW-0
DCRCDATA[15:8]
5 RW-0 |  Rw-0 RWO0 | Rwo | Rwo R/W-0 RWO | Rw-0
DCRCDATA[7:0]
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 DCRCDATA[31:0]: CRC Data Register bits

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

When CRCTYP (DCRCCON][5]) = 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 (in other words, current IP header check-
sum value).

When CRCTYP (DCRCCONJ5]) = 0 (CRC module is in LFSR mode):
Bits greater than PLEN returns ‘0’ on any read.
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REGISTER 10-6:

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
_ R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
o1z DCRCXOR[31:24]
il rRwo | rRwo | rRwo | rRwo | rRwo | Rwo | Rwo [ Rw-o
DCRCXOR[23:16]
- rRwo | rRwo | rRwo [ Rwo [ rRwo [ Rwo [ Rwo | RwWo
DCRCXOR]15:8]
- rRwo | rRwo | rRwo | rRwo [ rRwo | RrRwo | Rwo [ Rwo
DCRCXOR[7:0]
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 DCRCXOR[31:0]: CRC XOR Register bits

When CRCTYP (DCRCCON]I5]) = 1 (CRC module is in IP Header mode):
This register is unused.

When CRCTYP (DCRCCONJ5]) = 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
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REGISTER 10-7:

DCHxCON: DMA CHANNEL x 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
310 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' CHPIGNJ[7:0]
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 u-0 R/W-0 u-0 U-0 R/W-0
' CHBUSY = CHIPGNEN = CHPATLEN = = CHCHNs™
= R/W-0 R/W-0 R/W-0 R/W-0 u-0 R-0 R/W-0 R/W-0
: CHEN®@ CHAED CHCHN CHAEN = CHEDET CHPRI[1:0]
Legend:
R = Readable bit 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 31-24

bit 23-16
bit 15

bit 14
bit 13

bit 12
bit 11

bit 10-9
bit 8

bit 7

bit 6

bit 5

Note 1:

CHPIGN[7:0]: Channel Register Data bits

Pattern Terminate mode:

Any byte matching these bits during a pattern match may be ignored during the pattern match determina-
tion when the CHPIGNEN bit is set. If a byte is read that is identical to this data byte, the pattern match
logic will treat it as a “don’t care” when the pattern matching logic is enabled and the CHPIGEN bit is set.

Unimplemented: Read as ‘0’
CHBUSY: Channel Busy bit

1 = Channel is active or enabled
0 = Channel is inactive or disabled

Unimplemented: Read as ‘0’
CHPIGNEN: Enable Pattern Ignore Byte bit

1 = Treat any byte that matches the CHPIGN[7:0] bits as a “don’t care” when pattern matching is enabled
0 = Disable this feature

Unimplemented: Read as ‘0’

CHPATLEN: Pattern Length bit

1 = 2 byte length

0 = 1 byte length

Unimplemented: Read as ‘0’

CHCHNS: Chain Channel Selection bit(")

1 = Chain to channel lower in natural priority (CH1 is enabled by CH2 transfer complete)
0 = Chain to channel higher in natural priority (CH1 is enabled by CHO transfer complete)
CHEN: Channel Enable bit(?)

1 = Channel is enabled

0 = Channel is disabled

CHAED: Channel Allow Events If Disabled bit

1 = Channel start/abort events are registered, even if the channel is disabled

0 = Channel start/abort events are ignored if the channel is disabled

CHCHN: Channel Chain Enable bit

1 = Allow channel to be chained
0 = Do not allow channel to be chained

The chain selection bit takes effect when chaining is enabled (in other words, CHCHN = 1).

When the channel is suspended by clearing this bit, the user application should poll the CHBUSY bit (if
available on the device variant) to see when the channel is suspended, as it may take some clock cycles
to complete a current transaction before the channel is suspended.

© 2020 Microchip Technology Inc.
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REGISTER 10-7: DCHxCON: DMA CHANNEL x CONTROL REGISTER (CONTINUED)
bit 4 CHAEN: Channel Automatic Enable bit
1 = Channel is continuously enabled, and not automatically disabled after a block transfer is complete
0 = Channel is disabled on block transfer complete
bit 3 Unimplemented: Read as ‘0’
bit 2 CHEDET: Channel Event Detected bit
1 = An event has been detected
0 = No events have been detected
bit 1-0 CHPRI[1:0]: Channel Priority bits
11 = Channel has priority 3 (highest)
10 = Channel has priority 2
01 = Channel has priority 1
00 = Channel has priority 0

Note 1: The chain selection bit takes effect when chaining is enabled (in other words, CHCHN = 1).

2: When the channel is suspended by clearing this bit, the user application should poll the CHBUSY bit (if
available on the device variant) to see when the channel is suspended, as it may take some clock cycles
to complete a current transaction before the channel is suspended.
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REGISTER 10-8:

DCHxECON: DMA CHANNEL x EVENT 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
23:16 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
: CHAIRQ[7:0]™M
158 R/W-1 R/W-1 R/W-1 R/W-1 | R/W-1 R/W-1 R/W-1 R/W-1
’ CHSIRQ[7:0]"
70 S-0 S-0 R/W-0 R/W-0 R/W-0 U-0 u-0 U-0
’ CFORCE CABORT PATEN SIRQEN AIRQEN — — —
Legend: S = Settable bit
R = Readable bit 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 31-24 Unimplemented: Read as ‘0’
bit 23-16 CHAIRQ[7:0]: Channel Transfer Abort IRQ bits(")

bit 15-8

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2-0

Note 1:

11111111 = Interrupt 255 aborts any transfers in progress and set CHAIF flag

00000001 = Interrupt 1 aborts any transfers in progress and set CHAIF flag
00000000 = Interrupt O aborts any transfers in progress and set CHAIF flag
CHSIRQ[7:0]: Channel Transfer Start IRQ bits{")

11111111 = Interrupt 255 initiates a DMA transfer

00000001 = Interrupt 1 initiates a DMA transfer
00000000 = Interrupt O initiates a DMA transfer

CFORCE: DMA Forced Transfer bit

1 = A DMA transfer is forced to begin when this bit is written to a ‘1’
0 = This bit always reads ‘0’

CABORT: DMA Abort Transfer bit

1 = A DMA transfer is aborted when this bit is written to a ‘1’
0 = This bit always reads ‘0’

PATEN: Channel Pattern Match Abort Enable bit

1 = Abort transfer and clear CHEN on pattern match
0 = Pattern match is disabled

SIRQEN: Channel Start IRQ Enable bit

1 = Start channel cell transfer if an interrupt matching CHSIRQ occurs
0 = Interrupt number CHSIRQ is ignored and does not start a transfer

AIRQEN: Channel Abort IRQ Enable bit

1 = Channel transfer is aborted if an interrupt matching CHAIRQ occurs
0 = Interrupt number CHAIRQ is ignored and does not terminate a transfer

Unimplemented: Read as ‘0’

See Table 8-2 for the list of available interrupt IRQ sources.
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REGISTER 10-9:

DCHxINT: DMA CHANNEL x INTERRUPT 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
uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 U-0 uU-0
31:24
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ CHSDIE CHSHIE CHDDIE CHDHIE CHBCIE CHCCIE CHTAIE CHERIE
uU-0 U-0 U-0 U-0 uU-0 U-0 U-0 uU-0
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
’ CHSDIF CHSHIF CHDDIF CHDHIF CHBCIF CHCCIF CHTAIF CHERIF
Legend:
R = Readable bit W = Wiritable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-24 Unimplemented: Read as ‘0’
CHSDIE: Channel Source Done Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
CHSHIE: Channel Source Half Empty Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
CHDDIE: Channel Destination Done Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
CHDHIE: Channel Destination Half Full Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
CHBCIE: Channel Block Transfer Complete Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
CHCCIE: Channel Cell Transfer Complete Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
CHTAIE: Channel Transfer Abort Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
CHERIE: Channel Address Error Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
Unimplemented: Read as ‘0’
CHSDIF: Channel Source Done Interrupt Flag bit
1 = Channel Source Pointer has reached end of source (CHSPTR = CHSSIZ)

bit 23

bit 22

bit 21

bit 20

bit 19

bit 18

bit 17

bit 16

bit 15-8
bit 7

bit 6

0 = No interrupt is pending
CHSHIF: Channel Source Half Empty Interrupt Flag bit

1 = Channel Source Pointer has reached midpoint of source (CHSPTR = CHSSIZ/2)
0 = No interrupt is pending
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REGISTER 10-9: DCHxINT: DMA CHANNEL x INTERRUPT CONTROL REGISTER (CONTINUED)

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

CHDDIF: Channel Destination Done Interrupt Flag bit

1 = Channel Destination Pointer has reached end of destination (CHDPTR = CHDSIZ)

0 = No interrupt is pending

CHDHIF: Channel Destination Half Full Interrupt Flag bit

1 = Channel Destination Pointer has reached midpoint of destination (CHDPTR = CHDSIZ/2)

0 = No interrupt is pending

CHBCIF: Channel Block Transfer Complete Interrupt Flag bit

1 = A block transfer has been completed (the larger of CHSSIZ/CHDSIZ bytes has been transferred), or a
pattern match event occurs

0 = No interrupt is pending

CHCCIF: Channel Cell Transfer Complete Interrupt Flag bit

1 = A cell transfer has been completed (CHCSIZ bytes have been transferred)

0 = No interrupt is pending

CHTAIF: Channel Transfer Abort Interrupt Flag bit

1 = An interrupt matching CHAIRQ has been detected and the DMA transfer has been aborted

0 = No interrupt is pending

CHERIF: Channel Address Error Interrupt Flag bit

1 = Achannel address error has been detected; either the source or the destination address is invalid
0 = No interrupt is pending
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REGISTER 10-10: DCHxSSA: DMA CHANNEL x SOURCE START ADDRESS REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
_ R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Hiet CHSSA[31:24]
. Rwo | Rwo | Rwo [ rRwo [ Rwo | Rwo | Rwo | RWo
CHSSA[23:16]
158 rRwo | Rwo [ rRwo [ Rwo | rRwo [ Rwo | Rwo | Rw-o
CHSSA[15:8]
o rRwo | Rwo | rRwo [ Rwo | rRwo [ Rwo | Rwo | Rw-o
CHSSA[7:0]
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 31-0 CHSSA[31:0] Channel Source Start Address bits

Note: This must be the physical address of the source.

REGISTER 10-11: DCHxDSA: DMA CHANNEL x DESTINATION START ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
2124 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CHDSA[31:24]
2516 rRwo | Rwo | RrRwo | RrRwo [ Rwo | Rwo | Rwo [ Rw-o
CHDSA[23:16]
. rRwo | Rwo | rRwo | Rwo [ Rwo | RrRwo [ Rwo | RwW-<
CHDSA[15:8]
o rRwo | Rwo | rRwo | Rwo [ Rwo | Rwo [ RrRwo | Rw-o
CHDSA[7:0]
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-0 CHDSA[31:0]: Channel Destination Start Address bits

Note: This must be the physical address of the destination.
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REGISTER 10-12: DCHxSSIZ: DMA CHANNEL x SOURCE SIZE 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
uU-0 uU-0 uU-0 U-0 uU-0 U-0 U-0 U-0
31:24
uU-0 U-0 U-0 U-0 uU-0 U-0 u-0 U-0
2316
&% R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ CHSSIZ[15:8]
. R/IW-0 R/W-0 R/W-0 RW-0 | Rw-0 | RW-0 R/W-0 R/W-0
’ CHSSIZ[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

CHSSIZ[15:0]: Channel Source Size bits

1111111111111111 = 65,535 byte source size

0000000000000010 = 2 byte source size
0000000000000001 = 1 byte source size
0000000000000000 = 65,536 byte source size

REGISTER 10-13: DCHxDSIZ: DMA CHANNEL x DESTINATION SIZE 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-o U-0
31:24 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-o u-0
23:16 — — — — — — — —
—_— R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ CHDSIZ[15:8]
i RIW-0 RIW-0 Rwo | Rwo | Rrwo | Rwo RIW-0 RIW-0
’ CHDSIZ[7:0]
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis cleared x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’
bit 15-0 CHDSIZ[15:0]: Channel Destination Size bits
1111111111111111 = 65,535 byte destination size

0000000000000010 = 2 byte destination size
0000000000000001 = 1 byte destination size
0000000000000000 = 65,536 byte destination size
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REGISTER 10-14: DCHxSPTR: DMA CHANNEL x SOURCE POINTER 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 uU-0 uU-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
15:8 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
’ CHSPTR[15:8]
70 R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
’ CHSPTR[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 CHSPTR[15:0]: Channel Source Pointer bits
1111111111111111 = Points to byte 65,535 of the source

Note:

0000000000000001 = Points to byte 1 of the source
0000000000000000 = Points to byte 0 of the source

When in Pattern Detect mode, this register is reset on a pattern detect.

REGISTER 10-15: DCHxDPTR: DMA CHANNEL x DESTINATION POINTER 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-o u-0 u-0
23:16 — — — — — — — —
158 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
’ CHDPTR[15:8]
A5 R-0 R-0 R-0 R-0 | R-0 R0 R-0 R-0
’ CHDPTR][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’
CHDPTR[15:0]: Channel Destination Pointer bits
1111111111111111 = Points to byte 65,535 of the destination

bit 15-0

0000000000000001 = Points to byte 1 of the destination
0000000000000000 = Points to byte 0 of the destination
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REGISTER 10-16: DCHxCSIZ: DMA CHANNEL x CELL-SIZE 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 uU-0 u-0 uU-0 U-0 u-0 U-0 uU-0
31:24
u-0 uU-0 U-0 U-0 U-0 u-0 uU-0 U-0
23:16
155 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ CHCSIZ[15:8]
= R/W-0 R/W-0 R/W-0 RW-0 | Rw-0 | RW-0 R/W-0 R/W-0
’ CHCSIZ[7:0]
Legend:
R = Readable bit W = Wiritable 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’
CHCSIZ[15:0]: Channel Cell-Size bits
1111111111111111 = 65,535 bytes transferred on an event

bit 15-0

REGISTER 10-17: DCHxCPTR: DMA CHANNEL x CELL POINTER REGISTER

0000000000000010 = 2 bytes transferred on an event
0000000000000001 = 1 byte transferred on an event
0000000000000000 = 65,536 bytes transferred on an event

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
uU-0 uU-0 U-0 u-0 uU-0 uU-0 uU-0 uU-0
31:24
uU-0 U-0 U-0 uU-0 uU-0 U-0 uU-0 uU-0
23:16
158 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
’ CHCPTR[15:8]
- R-0 R-0 R-0 RO | RO | RO R-0 R-0
’ CHCPTRI[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’
CHCPTR[15:0]: Channel Cell Progress Pointer bits

bit 15-0

Note:

1111111111111111 = 65,535 bytes have been transferred since the last event

0000000000000001 = 1 byte has been transferred since the last event
0000000000000000 = 0 bytes have been transferred since the last event

When in Pattern Detect mode, this register is reset on a pattern detect.
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REGISTER 10-18: DCHxDAT: DMA CHANNEL x PATTERN DATA REGISTER

‘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 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' CHPDAT[15:8]
o R/W-0 R/W-0 R/W-0 rRWo | Rw-0 | Rw-0 R/W-0 R/W-0
’ CHPDAT[7:0]
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set

x = Bit is unknown

bit 31-16 Unimplemented: Read as ‘0’

bit 15-0 CHPDAT[15:0]: Channel Data Register bits
Pattern Terminate mode:

Data to be matched must be stored in this register to allow terminate on match.

All other modes:
Unused.
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11.0 OSCILLATOR

CONFIGURATION

Note: This data sheet summarizes the
features of the PIC32MZ W1 family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 42. “Oscillators
with Enhanced PLL” (DS60001250) in
the “PIC32 Family Reference Manual”,
which is available from the Microchip
web site (www.microchip.com/PIC32).

The PIC32MZ W1 oscillator system has the following
modules and features:

Four external and internal oscillator options as clock
sources

Four on-chip PLLs with user-selectable input divider,
multiplier and output divider to boost operating
frequency on select internal and external oscillator
sources

On-chip user-selectable divisor postscaler on select
oscillator sources

Software-controllable switching between

various clock sources

Dedicated on-chip PLL for USB, Wi-Fi/Ethernet and
Bluetooth modules

Flexible reference clock output

Multiple clock branches for peripherals for better
performance flexibility

Clock switch/slew control with output divider

A block diagram of the oscillator system is shown in
Figure 11-1. The clock distribution is provided in
Table 11-1.

© 2020 Microchip Technology Inc.
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FIGURE 11-1: PIC32MZ W1 FAMILY OSCILLATOR DIAGRAM
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7s
T = 4 /4B > —;;.,, | —0—————— 1
Peripheral Bus Clock n |
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FRCDIV I
|
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LPRC | i
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sosct
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Ir Bluetooth PLL | Timer1, RTCC
| : BTPLLICLK
| | BTCLKOUTEN
| | Bluetooth Clock (BTCLK)
BTBYPASS

Notes: 1. A series resistor, Rs, may be required for AT strip cut crystals, or to eliminate clipping.

The internal feedback resistor, RF, is typically1 MQ.

Refer to Oscillators with Enhanced PLL (DS60001250) in the “PIC32 Family Reference Manual’ for help in determining the best
oscillator components.

4. Refer to 41.0 “Packaging Information” for frequency limitations.
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TABLE 11-1: SYSTEM AND PERIPHERAL CLOCK DISTRIBUTION

Clock Source

Peripheral

BTPLL
ETHPLL
FRC
LPRC
PB1_CLK
PB2_CLK
PB3_CLK
PB4_CLK
POSC
REFO1
REFO2

PB5_CLK
PB6_CLK

x| REFO3
REFO4
SOSC

X || SYSCLK
UPLL

ADC X

Asymmetric Crypto
BOR X
BT-CLKOUT X
CAN X
CAN-FD X X
CPU X
CVD X | X X X
DMA X
DMT X
DSCON X
DSWDT X X
Ethernet X X
EVIC X
Flash Controller X X
12C1 X
12C2

ICAP1
ICAP2
ICAP3
ICAP4
ICD X
OCMP1
OCMP2
OCMP3
OCMP4
PMU X X
PORTA
PORT B
PORTC
PORT K
PPS X
Prefetch Cache X
PTG X X X X
RTCC X X X
SPI1 X X
SPI2 X X

x

XXX X]|X

X[X|X]|X

X | XXX
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TABLE 11-1: SYSTEM AND PERIPHERAL CLOCK DISTRIBUTION (CONTINUED)

Clock Source
4 L4 X X X X
Peripheral E g 9 g dl dl c'_';l E'JI c_.'JI c_.lil § é § § § § g E
BlE|[“ (% 5|8 |a|3|8|s|2|L|L L & 8|25
oo |oa|a|a o
sl X -
Symmetric Crypto X
Timer 1 X i
Timer 2 X
Timer 3 X
Timer 4 X
Timer 5 X
Timer 6 X
Timer 7 X
UART1 X X X X X
UART2 X X X X
UART3 X X X X
USB X X
WDT X | X
Wi-Fi® | % | X X X X
TRNG X
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REGISTER 11-1:

OSCCON: CRU OSCILLATOR CONTROL REGISTER

R = Readable bit
-n = Value at POR ‘1’ = Bit is set
L = Value set from Configuration bits on POR

W = Writable bit

‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

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 25/17/91 24/16/8/0
) U-0 U-0 U-0 U-0 U-0 R/WI/L-0 R/WI/L-0 R/WI/L-0
e — — — — — FRCDIV[2:0]
] R/W/L-0 U-0 R/WI/L-1 uU-0 U-0 U-0 uU-0 U-0
23:16 DRMEN — 2SPDSLP — — — — —
) R/WI/L-0 R/WI/L-0 R/WI/L-0 R/WI/L-0 R/WI/L-0 R/WI/L-0 R/WI/L-0 R/W/L-0
b COSCI[3:0] NOSC[3:0]
70 R/WI/L-0 uU-0 uU-0 R/W/L-0 R/W/HS/L-0 R/WI/L-1 R/WI/L-1 R/W/HC/L-1
CLKLOCK — — SLPEN CF UFRCEN SOSCEN OSWEN
Legend: HC = Hardware Cleared HS = Hardware Set

x = Bit is unknown

bit 31-27
bit 26-24

bit 23

bit 22
bit 21

bit 20-16
bit 15-12

Unimplemented: Read as ‘0’

FRCDIV[2:0]: Fast RC Clock Divider bits
000 = FRC divided by 1 (default value)
001 = FRC divided by 2

010 = FRC divided by 4

011 = FRC divided by 8

100 = FRC divided by 16

101 = FRC divided by 32

110 = FRC divided by 64

111 = FRC divided by 256

DRMEN: Enable Dream Mode bit

1 = When SLPEN = 1, DMA transfer complete causes Sleep mode to be entered

0 = DMA transfer has no effect
Unimplemented: Read as ‘0’
WAKE2SPD: 2-Speed startup enabled in Sleep mode bit

1 = When the device exits Sleep mode, the SYS_CLK is from FRC until the selected clock is ready
0 = When the device exits Sleep mode, the SYS_CLK is from the selected clock

Unimplemented: Read as ‘0’
COSC[3:0]: Current Oscillator Selection bits (Read-only)

0000 = Fast RC Oscillator (FRC) divided by OSCCON.FRCDIV (supports FRC/16 and FRC/1)
0001 = System PLL (SPLL module) (input clock and divider set by SPLLCON)

0010 = Primary Oscillator (POSC)

0011 =USB PLL (UPLL module) (input clock and divider set by UPLLCON)

0100 = Secondary Oscillator (SOSC)
0101 = Low-Power RC Oscillator (LPRC)
0110 =BT PLL (input clock and divider set by BTPLLCON)

0111 = EWPLL Ethernet clock (input clock and divider set by EWPLLCON)
1000 = EWPLL Wi-Fi clock (input clock and divider set by EWPLLCON)

Note 1:

Loaded with NOSCJ3:0] at the completion of a successful clock switch.

2: Setto FRC value (0000) when FSCM detects a failure and switches clock to FRC.

Note: The system unlock sequence must be done before this register can be written.

© 2020 Microchip Technology Inc.
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REGISTER 11-1: OSCCON: CRU OSCILLATOR CONTROL REGISTER (CONTINUED)
bit 11-8 NOSC[3:0]: New Oscillator Selection bits

0000 = FRC divided by OSCCON. FRCDIV (supports FRC/16 and FRC/1)
0001 = SPLL module (input clock and divider set by SPLLCON)

0010 =POSC
0011 = UPLL mode (input clock divider set by UPLLCON), was POSC with PLL
0100 = SOSC
0101 =LPRC

0110 =BT PLL (input clock and divider set by BTPLLCON)
0111 = EWPLL Ethernet clock (input clock and divider set by EWPLLCON)
1000 = EWPLL Wi-Fi clock (input clock and divider set by EWPLLCON)

bit 7 CLKLOCK: Clock Lock Enabled bit

1 = All clock and PLL configuration registers are locked. These include OSCCON, OSCTRIM,
SPLLCON, UPLLCON, and PBxDIV.
0 = Clock and PLL selection registers are not locked, configurations may be modified

Note 1: Once set, this bit can only be cleared via a device Reset.

2: When active, this bit prevents writes to the following registers: NOSC[3:0], and OSWEN.
bit 6-5 Unimplemented: Read as ‘0’
bit 4 SLPEN: Enable Sleep Mode bit

1 = When a WAIT instruction is executed, device enters Sleep mode
0 = When a WAIT instruction is executed, device enters Idle mode

bit 3 CF: Clock Fail Detect bit (readable/writable/clearable by application)
1 = FSCM detects clock failure
0 = FSCM does not detect clock failure

Note 1: Writing a ‘1’ to this bit causes a clock switching sequence to be initiated by the clock switch state
machine.

2: Reset when a valid clock switching sequence is initiated by the clock switch state machine.
3: This bit is set when clock fail event detected.

bit 2 UFRCEN: USB FRC Clock Enable bit

1 = Enable FRC as the clock source for the USB clock source
0 = Use the primary oscillator or UPLL as the USB clock source

bit 1 SOSCEN: 32 kHz Secondary (LP) Oscillator Enable bit

1 = Enable SOSC
0 = Disable SOSC

bit 0 OSWEN: Oscillator Switch Enable bit

1 = Request oscillator switch to selection specified by NOSC[3:0] bits
0 = Oscillator switch is complete

Note 1: A Write of value ‘0’ has no effect.

2: This bit is cleared by hardware after a successful clock switch; after redundant clock switch
(NOSC = COSC) and when FSCM switches the oscillator to Fail-Safe Clock Source (FRC).

Note: The system unlock sequence must be done before this register can be written.
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REGISTER 11-2:

OSCTUN: FRC TUNING 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
uU-0 uU-0 U-0 u-0 uU-0 u-0 U-0 u-0
31:24
uU-0 R-0 U-0 U-0 uU-0 u-0 U-0 U-0
23:16
u-0 R-0 U-0 U-0 U-0 u-0 U-0 u-0
15:8
u-0 u-0 R/W/L-0
70
_ _ TUN[5:0]
Legend: L = Value set from Configuration bits on POR
R = Readable bit W = Wiritable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis cleared x = Bit is unknown
bit 31-6 Unimplemented: Read as ‘0’
bit 5-0 TUNI5:0]: Internal FRC Oscillator Tuning bits
This bit field specifies the user tuning capability for the internal FRC oscillator.
011111 =Center frequency +2%
011110=
000001 =
000000 =Center frequency, oscillator is running at calibrated frequency (8MHz)
111111 =
111110 =
100001 =
100000 =Center frequency -2%
Note 1: The system unlock sequence must be done before this register can be written.
2: OSCTUN functionality has been provided to help customers compensate for temperature effects on the

FRC frequency over a wide range of temperatures. The tuning step size is an approximation, and is nei-
ther characterized nor tested.

© 2020 Microchip Technology Inc.
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REGISTER 11-3: SPLLCON: SPLL 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
S R/WI/L-1 R/WI/L-1 u-0 U-0 R/W-0 R/WI/L-0 R/W-0 R/W-0

’ SPLL_BYP SPLLICLK — — SPLLREFDIV[5:2]
S R/WI/L-0 R/W/L-0 R/WI/L-0 R/WI/L-0 R/WI/L-0 | R/W/L-0 | R/WI/L-0 R/WI/L-0
' SPLLREFDIV[1:0] SPLLFBDIV[9:4]
155 R/WI/L-0 | R/W/L-0 R/WI/L-0 | R/WI/L-0 R/WI/L-1 R/W/L-0 R/WI/L-0 | R/WI/L-0
' SPLLFBDIV[3:0] SPLLRST [ SPLLFLOCK SPLLPOSTDIV1[5-4]
o RwWLO | RwLo [ RwLo [ RwL-0 RW/L-1 R/W/L-0 RWLO | RMWILO
’ SPLLPOSTDIV1[3:0] SPLLPWDN SPLLBSWSEL[2:0]
Legend: L = Value set from Configuration bits on POR
R = Readable bit 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 SPLL_BYP: SPLL Bypass bit; when this bit is set, the input clock REF bypasses PLL to PLLOUTXx.
Note: Recommendation is to setup SPLL first before setting up other PLLs especially when using SYS-
PLL for generating main system clock. Reset value must be 1, because PLL needs setup in SW
for generating desired frequency.
bit 30 SPLLICLK: Source Input Clock Selection bit:
0 = POSC is the SPLL input clock source
1 = FRC is the SPLL input clock source
Note: The Reset value must be 1, because the POSC is not available upon Reset.
bit 29-28 Unimplemented: Read as ‘0’
bit 27-22 SPLLREFDIV[5:0]: Reference Frequency Divide bit,1 ? SPLLDIVR ? 63, value of 0 is unused.
bit 21-12 SPLLFBDIV[9:0]: PLL Feedback Divider bit, 16 ? SPLLFBDIV ? 1023, values of 0 to 15 are unused.
bit 11 SPLLRST: System PLL Reset bit
1 = Assert the Reset to the SPLL
0 = De-assert the Reset to the SPLL
bit 10 SPLLFLOCK: System PLL Force Lock bit
1 = Force the SPLL lock signal to be asserted
0 = Do not force the SPLL lock signal to be asserted
bit 9-4 SPLLPOSTDIV1[5:0]: First Post Divide Value bit. 1 ? SPLLPOSTDIV1 ? 63, value of 0 is unused.
bit 3 SPLLPWDN: PLL Power Down Register bit
1 = PLL is powered down
0 = PLL is active
bit 2-0 SPLLBSWSEL[2:0]: PLL Bandwidth Select bit
Use the frequency range that matches the PLL closed loop bandwidth as based on the reference fre-
quency divided by REFDIV to be set to allow the PLL loop filter to work with the post-reference divider fre-
quency.
Note: The system unlock sequence must be done before this register can be written.
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REGISTER 11-4: UPLLCON: UPLL CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
— R/WI/L-1 uU-0 U-0 uU-0 R/W-0 R/WI/L-0 R/W-0 R/W-0

UPLL_BYP — — — UPLLREFDIV[5:2]
o R/WI/L-0 R/WI/L-0 R/WI/L-0 R/W/L-0 R/WI/L-0 | R/WI/L-0 | R/WI/L-0 R/W/L-0
UPLLREFDIV[1:0] UPLLFBDIV[9:4]
155 R/WI/L-0 | R/WI/L-0 R/WI/L-0 | R/W/L-0 R/WI/L-1 R/WI/L-0 R/WI/L-0 | R/W/L-0
UPLLFBDIV[3:0] UPLLRST UPLLFLOCK UPLLPOSTDIV1[5-4]
o RWL-0 | RwL-0 | RWL-0 | RWILO R/W/L-1 R/W/L-0 RWL-0 | RMWILO
UPLLPOSTDIV1[3:0] USPLLPWDN UPLLBSWSELJ[2:0]
Legend: L = Value set from Configuration bits on POR
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 UPLL_BYP: UPLL Bypass; when this bit is set, the input clock REF bypasses PLL to PLLOUTXx.
Note: Recommendation is to setup SPLL first before setting up other PLLs especially when using SYS-
PLL for generating main system clock. Reset value must be 1, because PLL needs setup in SW
for generating desired frequency.
bit 30-28 Unimplemented: Read as ‘0’
bit 29-28 Unimplemented: Read as ‘0’
bit 27-22 UPLLREFDIV[5:0]: Reference Frequency Divide, 1 ? UPLLDIVR ? 63, value of 0 is unused.
bit21-12 UPLLFBDIV[9:0]: PLL Feedback Divider, 16 ? UPLLFBDIV ? 1023, values of 0 to 15 are unused.
bit 11 UPLLRST: USB PLL Reset
1 = Assert the reset to the UPLL
0 = De-assert the reset to the UPLL
bit 10 UPLLFLOCK: USB PLL Force Lock
1 = Force the UPLL lock signal to be asserted
0 = Do not force the UPLL lock signal to be asserted
bit 9-4 UPLLPOSTDIV1[5:0]: First Post Divide Value, 1 ? UPLLPOSTDIV1 ? 63, value of 0 is unused.
bit 3 UPLLPWDN: PLL Power Down Register bit
1 = PLL is powered down
0 = PLL is active
bit2-0  UPLLBSWSEL[2:0]: PLL Bandwidth Select
Use the frequency range that matches the PLL closed loop bandwidth as based on the reference frequency
divided by REFDIV to be set to allow the PLL loop filter to work with the post-reference divider frequency.
Note: The system unlock sequence must be done before this register can be written.
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REGISTER 11-5: BTPLLCON: BTPLL CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 27/19/11/3 26/18/10/2 | 25/17/9/1 | 24/16/8/0
— R/WI/L-1 R/WI/L-1 U-0 R/WI/L-0 R/W-0 R/WI/L-0 R/W-0 R/W-0
BTPLL_BYP | BTPLLICLK — BTCLKOUTEN BTPLLREFDIV[5:2]
SEAE R/WI/L-0 R/WI/L-0 R/WI/L-0 R/WI/L-0 R/W/L-0 | R/WI/L-0 | R/WI/L-0 R/W/L-0
BTPLLREFDIV[1:0] BTPLLFBDIV[9:4]
_— R/WI/L-0 | R/WI/L-0 R/WI/L-0 | R/WI/L-0 R/WI/L-1 R/WI/L-0 R/WI/L-0 | R/W/L-0
BTPLLFBDIV[3:0] BTPLLRST | BTPLLFLOCK | BTPLLPOSTDIV1[5-4]
o RWLO | RwLo | RwLo | RWILO R/W/L-1 R/W/L-0 RWLO | RWIL-0
BTPLLPOSTDIV1[3:0] BTPLLPWDN BTPLLBSWSEL[2:0]
Legend: L = Value set from Configuration bits on POR
R = Readable bit 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 BTPLL_BYP: BTPLL Bypass; when this bit is set, the input clock REF bypasses PLL to PLLOUTXx.

Note: Recommendation is to setup SPLL first before setting up other PLLs especially when using SYS-
PLL for generating main system clock. Reset value must be 1, because PLL needs setup in SW
for generating desired frequency.
bit 30 BTPLLICLK: Source Input Clock Selection bit:

0 =POSC is the BTPLL input clock source
1 =FRC is the BTPLL input clock source

Note: The Reset value must be 1, because the POSC is not available upon Reset.
bit 29 Unimplemented: Read as ‘0’

bit 28 BTCLKOUTEN: BT Clock Out pin Enable bit

1 =BT_CLK_OUT Pin is enabled
0 = BT_CLK_OUT Pin is disabled

bit27-22 BTPLLREFDIV[5:0]: Reference Frequency Divide, 1 ? BTPLLDIVR ? 63, value of 0 is unused.
bit21-12 BTPLLFBDIV[9:0]: PLL Feedback Divider, 16 ? BTPLLFBDIV ? 1023, values of 0 to 15 are unused.

bit 11 BTPLLRST: BT PLL Reset

1 = Assert the reset to the BTPLL
0 = De-assert the reset to the BTPLL

bit 10 BTPLLFLOCK: BT PLL Force Lock

1 = Force the BTPLL lock signal to be asserted
0 = Do not force the BTPLL lock signal to be asserted

bit 9-4  BTPLLPOSTDIV1[5:0]: First Post Divide Value, 1 ? BTPLLPOSTDIV1 ? 63, value of 0 is unused.

bit 3 BTPLLPWDN: PLL Power Down Register bit
1 =PLL is powered down
0 = PLL is active

bit2-0  BTPLLBSWSEL[2:0]: PLL Bandwidth Select

Use the frequency range that matches the PLL closed loop bandwidth as based on the reference
frequency divided by REFDIV to be set to allow the PLL loop filter to work with the post-reference divider
frequency.

Note: The system unlock sequence must be done before this register can be written.
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REGISTER 11-6: EWPLLCON: EWPLL CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5| 28/20/12/4 27/19/11/3 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] R/WI/L-1 R/WI/L-1 U-0 R/WI/L-0 R/W-0 R/WI/L-0 R/W-0 R/W-0
31:24 EWPLL_BYP | EWPLLICLK — ETHCLKOUTEN EWPLLREFDIVI[5:2]
S R/WI/L-0 R/WI/L-0 R/WI/L-0 R/WI/L-0 R/WI/L-0 | R/WI/L-0 | R/WI/L-0 R/WI/L-0
EWPLLREFDIV[1:0] EWPLLFBDIV[9:4]
{58 R/WI/L-0 | R/WI/L-0 R/WI/L-0 | R/WI/L-0 R/WI/L-1 R/WI/L-0 R/WI/L-0 | R/WI/L-0
EWPLLFBDIV[3:0] EWPLLRST | EWPLLFLOCK | EWPLLPOSTDIV1[5-4]
. RWLO | Rwi-0 | RwL-0 |  RwL-0 RW/L-1 R/W/L-0 RWLO | RWL-0
EWPLLPOSTDIV1[3:0] EWPLLPWDN EWPLLBSWSEL[2:0]
Legend: L = Value set from Configuration bits on POR
R = Readable bit W = Wiritable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31 EWPLL_BYP: EWPLL Bypass; when this bit is set, the input clock REF bypasses PLL to PLLOUTX.

Note: Recommendation is to setup SPLL first before setting up other PLLs especially when using SYSPLL
for generating main system clock. Reset value must be 1, because PLL needs setup in SW for gen-
erating desired frequency.

bit 30 EWPLLICLK: Source Input Clock Selection bit:
0 = POSC is the EWPLL input clock source
1 = FRC is the EWPLL input clock source

Note: The Reset value must be 1, because the POSC is not available upon Reset. For Wi-Fi operation
this bit must be set to 0. For Ethernet when providing reference clock to external PHY this bit must
be setto 0.
bit 29 Unimplemented: Read as ‘0’
bit 28 ETHCLKOUTEN: Ethernet Clock Out pin Enable bit
1 = ETH_CLK_OUT pin is enabled
0 = ETH_CLK_OUT pin is disabled
bit 27-22 EWPLLREFDIV[5:0]: Reference Frequency Divide, 1 ? EWPLLDIVR ? 63, value of 0 is unused.
bit 21-12 EWPLLFBDIV[9:0]: PLL Feedback Divider, 16 ? EWPLLFBDIV ? 1023, values of 0 to 15 are unused.
bit 11 EWPLLRST: EW PLL Reset
1 = Assert the reset to the EWPLL
0 = De-assert the reset to the EWPLL
bit 10 EWPLLFLOCK: EW PLL Force Lock
1 = Force the EWPLL lock signal to be asserted
0 = Do not force the EWPLL lock signal to be asserted
bit 9-4 EWPLLPOSTDIV1[5:0]: First Post Divide Value, 1 ? EWPLLPOSTDIV1 ? 63, value of 0 is unused.
bit 3 EWPLLPWDN: PLL Power Down Register bit

1 = PLL is powered down
0 = PLL is active

bit 2-0 EWPLLBSWSEL[2:0]: PLL Bandwidth Select

Use the frequency range that matches the PLL closed loop bandwidth as based on the reference frequency
divided by REFDIV to be set to allow the PLL loop filter to work with the post-reference divider frequency.

Note: The system unlock sequence must be done before this register can be written.
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REGISTER 11-7: REFOXCON: REFERENCE OSCILLATOR 1 CONTROL REGISTER

(x=1-4)
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
31:24 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
= RODIV[14:8]
2316 R/W-0 RW0 | Rwo0o | RW0 | RWO [ RW0 | RW0 | RMW-O
RODIV[7:0]
158 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 HC/ R/W-0 HS/HC/ R-0
ON — SIDL OE RSLP — DIVSWEN ACTIVE
7:0 u-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
= = = = ROSEL[3:0]
Legend: HC = Hardware Cleared = HS = Hardware Set
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31 Unimplemented: Read as ‘0’
Reserved for expansion of RODIV[15]
bit 30-16 RODIV[14:0] Reference Clock Divider bits
Specifies 1/2 period of reference clock in the source clocks.

111111111111111 = REFO clock is base clock frequency divided by 65,534 (32,767 *2)
111111111111110 = REFO clock is base clock frequency divided by 65,532 (32,766 * 2)

000000000000011 = REFO clock is base clock frequency divided by 6 (3*2)
000000000000010 = REFO clock is base clock frequency divided by 4 (2*2)
000000000000001 = REFO clock is base clock frequency divided by 2 (1*2)
000000000000000 = REFO clock is same frequency as base clock (no divider)
bit 15 ON: Output Enable bit
1 = Reference oscillator module enabled
0 = Reference oscillator module disabled
bit 14 Unimplemented: Read as ‘0’
bit 13 SIDL: Peripheral Stop in Idle Mode bit
1 = Discontinue module operation when device enters Idle mode
0 = Continue module operation in Idle mode
bit 12 OE: Reference Clock Output Enable bit
1 = Reference clock is driven out on REFO pin
0 = Reference clock is not driven out on REFO pin
bit 11 RSLP: Reference Oscillator Run in Sleep bit
1 = Reference oscillator output continues to run in Sleep mode
0 = Reference oscillator output is disabled in Sleep mode

Note:  This bit is ignored when ROSEL[3:0] = (0000 or 0001).
bit 10 Unimplemented: Read as ‘0’
bit 9 DIVSWEN: Clock RODIV/ROTRIM switch enabled
1 = Clock divider switching currently in progress
0 = Clock divider switching is completed
bit 8 ACTIVE: Reference Clock Request Status bit
1 = Reference clock request is active (user should not update this REFOCON register)
0 = Reference clock request is not active (user can update this REFOCON register)
bit 7-4 Unimplemented: Read as ‘0’
Note 1: REFOCON.ROSEL should not be written while the REFOCON.ACTIVE bit is “1” - undefined behavior will result.
2: REFOCON should not be written when REFOCON[ON] |= REFOCON[ACTIVE] - undefined behavior will result..
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REGISTER 11-7:

REFOXCON: REFERENCE OSCILLATOR 1 CONTROL REGISTER
(x = 1-4) (CONTINUED)

bit 3-0 ROSEL[3:0]: Reference Clock Source Select bits
Select one of various clock sources to be used as the reference clock.
1012 - 1111 = Reserved

1011 =
1010 =
1001 =
1000 =
G =
0110 =
0101 =
0100 =
0011 =
0010 =
0001 =
0000 =

REFI Pin

BTPLL clock(2)

EWPLL Wi-Fi clock

EWPLL Ethernet clock

System PLL

USB PLL

SOSC

LPRC

FRC

POSC

Peripheral clock (reference clock reflects any peripheral clock switching)
System clock (reference clock reflects any device clock switching)

Note 1: REFOCON.ROSEL should not be written while the REFOCON.ACTIVE bit is “1” - undefined behavior will result.
2: REFOCON should not be written when REFOCON[ON] = REFOCONI[ACTIVE] - undefined behavior will result..
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REGISTER 11-8:

REFOXTRIM: REFERENCE OSCILLATOR 1 TRIM REGISTER (x = 1-4)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
—_— R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ ROTRIM[8:1]
R/W-0 U-0 uU-0 u-0 U-0 u-0 U-0 U-0
23:16
ROTRIMIO] = — — = — — =
u-0 R-0 U-0 u-0 U-0 u-0 U-0 U-0
15:8
- U-0 U-0 uU-0 u-0 U-0 u-0 U-0 U-0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-23

bit 22-0

Note:

ROTRIMI[8:0] Trim bits - Provides fractional additive to RODIV value for 1/2 period of REFO1 clock
0000 _0000_0 =0/512 (0.0) divisor added to RODIV value
0000 _0000_1 = 1/512 (0.001953125) divisor added to RODIV value
0000 0001 0 =2/512 (0.00390625) divisor added to RODIV value

100000000 = 256/512 (0.5000) divisor added to RODIV value

1111 1111 0 =510/512 (0.99609375) divisor added to RODIV value
1111 1111 1 =511/512 (0.998046875) divisor added to RODIV value

Note: ROTRIM values greater than zero are only valid when RODIV values are greater than 0.
Unimplemented: Read as ‘0’

REFOXTRIM should not be written when REFOXCON[ON] ! = REFOxXCON[ACTIVE] - Undefined behavior will result.
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REGISTER 11-9:

PBxDIV: PERIPHERAL BUS ‘x’ CLOCK DIVISOR CONTROL REGISTER (x = 1-6)

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 uU-0 U-0 U-0
31:24
U-0 uU-0 U-0 u-0 u-0 u-0 u-0 u-0
23:16
1% R-1 U-0 U-0 U-0 R-1 uU-0 U-0 U-0
’ PBxDIVON — — — PBDIVRDY — — —
. U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-1
' — PBDIV[6:0]
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
bit 15

bit 14-12
bit 11

bit 10-7
bit 6-0

Note:

Unimplemented: Read as ‘0’
PBXDIVON: Peripheral Bus ‘x’ Output Clock Enable bit
1 = Output clock is enabled
0 = Output clock is disabled
Note 1: PB1DIV[PB1DIVON] bit cannot be written to a ‘0’, as this clock is used by CRU.
2: PB6DIV[PB6DIVON] bit cannot be written to a ‘0’, as this clock is used by CPU.
3: PB3DIV[PB3DIVON] bit cannot be written to a ‘0’, as this clock is used by Wi-Fi subsystem.

4: PBA4DIV[PB4DIVON] bit cannot be written to a ‘0’, as this clock is used by Deep Sleep Con-
troller.

Unimplemented: Read as ‘0’
PBDIVRDY: Peripheral Bus ‘X’ Clock Divisor Ready bit
1 = Clock divisor logic is not switching divisors and the PBxDIV[6:0] bits may be written

0 = Clock divisor logic is currently switching values and the PBxDIV[6:0] bits cannot be written
Unimplemented: Read as ‘0’

PBDIV[6:0]: Peripheral Bus ‘X’ Clock Divisor Control bits
1111111 = PBCLKx is SYSCLK divided by 128
1111110 = PBCLKx is SYSCLK divided by 127

0000011 = PBCLKx is SYSCLK divided by 4
0000010 = PBCLKx is SYSCLK divided by 3
0000001 = PBCLKx is SYSCLK divided by 2
0000000 = PBCLKx is SYSCLK divided by 1

The system unlock sequence must be done before this register can be written.
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REGISTER 11-10: SLEWCON: SLEW RATE CONTROL FOR CLOCK SWITCHING

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 R/W-cfg R/W-cfg R/W-cfg R/W-cfg
= — = = SLWDLY([3:0]
S516 u-o u-o u-o u-o R/W-cfg RW-cfg | RMW-cfg | RW-cfg
— = = — SYSDIV[3:0]
158 u-0 u-0 u-0 u-o u-0 RW-cfg | RM-cfg | RMcfg
= = — = — SLWDIV[2:0]
i U-0 U-0 U-0 U-0 U-0 R/W-cfg R/W-cfg R/W-cfg
— — — — — UPEN DNEN BUSY
Legend: cfg- Configurable at Reset
R = Readable bit 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 31-28 Unimplemented: Read as ‘0’

bit 27-24 SLWDLY[3:0]: Number of clocks generated at each slew step for a clock switch

0000 = 1 clock is generated at each slew step
0001 = 2 clocks is generated at each slew step

1111 =16 clocks is generated at each slew step

bit 19-16 SYSDIV[3:0]: PBx Peripheral Clock Divisor Control bit

1111 = SYSCLK is divided by 16
1110 = SYSCLK is divided by 15

0010 = SYSCLK is divided by 3
0001 = SYSCLK is divided by 2
0000 = SYSCLK is not divided

bit 15-11 Unimplemented: Read as ‘0’.

bit 10-8 SLWNDIV[2:0]: Slew Divisor Steps Control bits
These bits control the maximum division steps used when slewing during a frequency change.
111 = Steps are divided by 128, 64, 32, 16, 8, 4, 2, and then no divisor 110 = Steps are divided by 64, 32,
16, 8, 4, 2, and then no divisor
101 = Steps are divided by 32, 16, 8, 4, 2, and then no divisor
100 = Steps are divided by 16, 8, 4, 2, and then no divisor
011 = Steps are divided by 8, 4, 2, and then no divisor
010 = Steps are divided by 4, 2, and then no divisor
001 = Steps are divided by 2, and then no divisor
000 = No divisor is used during slewing

Note:  Each divisor step lasts 4 clocks.
bit 7-3 Unimplemented: Read as ‘0’

Note 1: The system unlock sequence must be done before this register can be written.
2: Updates to this register do not take affect untii OSCCON[OSWEN] is set.
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REGISTER 11-10: SLEWCON: SLEW RATE CONTROL FOR CLOCK SWITCHING
REGISTER (CONTINUED)
bit 2 UPEN: Upward Slew Enable bit
Enable clock slew for switching up to faster clocks
1 = Slewing enabled for switching to a higher frequency
0 = Slewing disabled for switching to a higher frequency
bit 1 DNEN: Downward Slew Enable bit
Enable clock slew for switching down to slower clocks
1 = Slewing enabled for switching to a lower frequency
0 = Slewing disabled for switching to a lower frequency
bit 0 BUSY: Clock Switch Slewing Active Status bit (Read-only)
0 = Clock switch has reached its final value
1 = Clock frequency is actively slewed
Note 1: The system unlock sequence must be done before this register can be written.
2: Updates to this register do not take affect untii OSCCON[OSWEN] is set.
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REGISTER 11-11: CLKSTAT: 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 uU-0 u-0 u-0 uU-0 u-0 U-0 uU-0
31:24
U-0 U-0 U-0 U-0 U-0 u-0 U-0 U-0
23:16
— U-0 uU-0 u-0 u-0 R/HS/HC-0 R/HS/HC-0 R/HS/HC-0 R/HS/HC-0
' — — — — SYSCLKRDY | PB1CLKRDY [ SPLLALTRDY | WIFICLKRDY
i R/HS/HC-0 | R/HS/HC-0 | R/IHS/HC-0 | R/HS/HC-0 | R/HS/HC-0 R/HS/HC-0 R/HS/HC-0 R/HS/HC-0
' ETHPLLRDY | BTPLLRDY | LPRCRDY | SOSCRDY UPLLRDY POSCRDY SPLLRDY FRCRDY
Legend: HC = Hardware Set HC = Hardware Cleared
R = Readable bit W = Wiritable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-12 Unimplemented: Read as ‘0’
bit 11 SYSCLKRDY: System Clock Ready Status bit
0 = SYSCLK is not stable and not ready
1 = SYSCLK is stable and ready
bit 10 PB1CLKRDY: PB1 Clock Ready Status bit
0 = PB1CLK is not stable and not ready
1 = PB1CLK is stable and ready
bit 9 SPLLALTRDY: System PLL Ready Status bit
0 = SPLL alternate output is not stable and not ready
1 = SPLL alternate output is stable and ready
bit 8 WIFICLKRDY: Wi-Fi Clock Ready Status bit
0 = WIFICLK is not stable and not ready
1 = WIFICLK is stable and ready
bit 7 ETHPLLRDY: ETHPLL Ready Status bit
0 = ETHPLL is not stable and not ready
1 = ETHPLL is stable and ready
bit 6 BTPLLRDY: Bluetooth PLL Ready Status bit
0 = BTPLL is not stable and not ready
1 = BTPLL is stable and ready
bit 5 LPRCRDY: LPRC Ready Status bit
0 = LPRC is not stable and not ready
1 = LPRC is stable and ready
bit 4 SOSCRDY: SOSC Ready Status bit
0 = SOSC is not stable and not ready
1 = SOSC is stable and ready
bit 3 UPLLRDY: USB PLL Ready Status bit
0 = UPLL is not stable and not ready
1 = UPLL is stable and ready
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REGISTER 11-11: CLKSTAT: CLOCK STATUS REGISTER (CONTINUED)
bit 2 POSCRDY: Primary Oscillator Ready Status bit
0 = POSC is not stable and not ready
1 = POSC is stable and ready
bit 1 SPLLRDY: System PLL Ready Status bit
0 = SPLL Primary output is not stable and not ready
1 = SPLL Primary output is stable and ready
bit 0 FRCRDY: FRC Ready Status bit
0 = FRC is not stable and not ready
1 = FRC is stable and ready
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REGISTER 11-12:

CLKDIAG: USER CLOCK DIAGNOSTICS 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
— uU-0 U-0 U-0 U-0 u-0 U-0 U-0 U-0
—_— U-0 u-0 U-0 U-0 U-0 U-0 U-0 U-0
o U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— ETHPLLSTOP | UPLLSTOP | SPLLSTOP | LPRCSTOP | FRCSTOP | SOSCSTOP | POSCSTOP
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 31-15 Unimplemented: Read as ‘0’
bit 6 ETHPLLSTOP: ETHPLL Clock Stop Control bit
0 = ETHPLL clock source runs as normal
1 = ETHPLL clock source is stopped
bit 5 UPLLSTOP: UPLL Clock Stop Control bit
0 = UPLL clock source runs as normal
1 = UPLL clock source is stopped
bit 4 SPLLSTOP: SPLL Clock Stop Control bit
0 = SPLL clock source runs as normal
1 = SPLL clock source is stopped
bit 3 LPRCSTOP: LPRC Clock Stop Control bit
0 = LPRC clock source runs as normal
1 = LPRC clock source is stopped
bit 2 FRCSTOP: FRC Clock Stop Control bit
0 = FRC clock source runs as normal
1 = FRC clock source is stopped
bit 1 SOSCSTOP: SOSC Clock Stop Control bit
0 = SOSC clock source runs as normal
1 = SOSC clock source is stopped
bit 0 POSCSTOP: POSC Clock Stop Control bit
0 = POSC clock source runs as normal
1 = POSC clock source is stopped
Note: The system unlock sequence must be done before this register can be written.
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12.0 FULL-SPEED USB ON-THE-GO
(OTG)

Note 1: This data sheet summarizes the features
of the PIC32MZ W1 of family of devices.
It is not intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to
Section 27. “USB On-The-Go (OTG)”
(DS61126) of the “PIC32 Family Refer-
ence Manual”, which is available from the
Microchip web  site  (www.micro-
chip.com/PIC32).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 6.0 “Memory Organization” in
this data sheet for device-specific register

The PIC32 USB module has the following features:

» USB full-speed support for host and device

* Low-speed host support

» USB OTG support

* Integrated signaling resistors

* Integrated analog comparators for VBUS monitor-
ing

* Integrated USB transceiver

» Transaction handshaking performed by hardware

» Endpoint buffering anywhere in system RAM

* Integrated DMA to access system RAM and Flash

and bit information.

The Universal Serial Bus (USB) module contains
analog and digital components to provide a USB 2.0
full-speed and low-speed embedded host, full-speed
device, and OTG implementation with minimum
external components. This module in Host mode is
intended for use as an embedded host and therefore
does not implement a UHCI or OHCI controller.

The USB module consists of the following:

» Clock generator

» USB voltage comparators

» Transceiver

» Serial Interface Engine (SIE)

+ USB DMA controller

* Pull-up and pull-down resistors
* Register interface

The interface diagram of the PIC32 USB OTG module
is illustrated in Figure 12-1.

The clock generator provides the 48 MHz clock
required for USB full-speed and low-speed
communication. The voltage comparators monitor the
voltage on the Vgyg pin to determine the state of the
bus. The transceiver provides the analog translation
between the USB bus and the digital logic. The SIE is
a state machine that transfers data to and from the end-
point buffers, and generates the hardware protocol for
data transfers. The USB DMA controller transfers data
between the data buffers in RAM and the SIE. The inte-
grated pull-up and pull-down resistors eliminate the
need for external signaling components. The register
interface allows the CPU to configure and
communicate with the module.

Note:  The implementation and use of the USB
specifications, as well as other third-party
specifications or technologies, may
require licensing; including, but not limited
to, USB Implementers Forum, Inc. (USB-
IF). The user is fully responsible for inves-
tigating and satisfying any applicable

licensing obligations.
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FIGURE 12-1:

PIC32 USB INTERFACE DIAGRAM
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Pins can be used as digital inputs when USB is not enabled.
This bit field is contained in the OSCCON register.

This bit field is contained in the OSCTRM register.

USB PLL UFIN requirements: 4 MHz.

This bit field is contained in the CFGCONO register.

A 48 MHz clock is required for proper USB operation.

Pins can be used as GPIO when the USB module is disabled.
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REGISTER 12-1: U1OTGIR: USB OTG INTERRUPT 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
uU-0 u-0 uU-0 uU-0 u-0 uU-0 uU-0 u-0
31:24
U-0 u-0 uU-0 uU-0 u-0 uU-0 uU-0 u-0
23:16
U-0 u-0 uU-0 uU-0 u-0 uU-0 uU-0 u-0
15:8
70 R/K-0 R/K-0 R/K-0 R/K-0 R/K-0 R/K-0 U-0 R/K-0
' IDIF T1MSECIF LSTATEIF ACTVIF SESVDIF SESENDIF — VBUSVDIF
Legend:
R = Readable bit W = Wiritable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit K = Write ‘1’ to clear -n = Bit Value at POR: (0, 1, x = unknown)

bit 31-8 Unimplemented: Read as ‘0’

bit 7 IDIF: ID State Change Indicator bit
Write a ‘1’ to this bit to clear the interrupt.
1 = Change in ID state detected
0 = No change in ID state detected

bit 6 T1MSECIF: 1 Millisecond Timer bit
Write a ‘1’ to this bit to clear the interrupt.
1 = 1 millisecond timer has expired
0 = 1 millisecond timer has not expired

bit 5 LSTATEIF: Line State Stable Indicator bit
Write a ‘1’ to this bit to clear the interrupt.
1 = USB line state is stable for 1 ms, but different from last time
0 = USB line state is not stable for 1 ms

bit 4 ACTVIF: Bus Activity Indicator bit
Write a ‘1’ to this bit to clear the interrupt.
1 = Activity on the D+, D-, ID or Vgyg pins has caused the device to wake up
0 = Activity has not been detected

bit 3 SESVDIF: Session Valid Change Indicator bit
Write a ‘1’ to this bit to clear the interrupt.
1 = Vgys Voltage has dropped below the session end level
0 = Vpys Vvoltage has not dropped below the session end level

bit 2 SESENDIF: B-Device Vgygs Change Indicator bit
Write a ‘1’ to this bit to clear the interrupt.
1 = A change on the session end input was detected
0 = No change on the session end input was detected

bit 1 Unimplemented: Read as ‘0’

bit 0 VBUSVDIF: A-Device Vgyg Change Indicator bit
Write a ‘1’ to this bit to clear the interrupt.
1 = Change on the session valid input detected
0 = No change on the session valid input detected
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REGISTER 12-2:

U10OTGIE: USB OTG INTERRUPT 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
uU-0 U-0 U-0 U-0 U-0 uU-0 u-0 U-0
31:24
U-0 U-0 U-0 U-0 U-0 uU-0 u-0 U-0
23:16
uU-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 u-0 R/W-0
’ IDIE T1MSECIE LSTATEIE ACTVIE SESVDIE SESENDIE — VBUSVDIE
Legend:
R = Readable bit W = Wiritable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘“1’, x = Unknown)

bit 31-8 Unimplemented: Read as ‘0’

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1
bit 0

IDIE: ID Interrupt Enable bit

1 = ID interrupt enabled
0 = ID interrupt disabled

T1MSECIE: 1 Millisecond Timer Interrupt Enable bit

1 =1 millisecond timer interrupt enabled
0 = 1 millisecond timer interrupt disabled

LSTATEIE: Line State Interrupt Enable bit
1 = Line state interrupt enabled
0 = Line state interrupt disabled

ACTVIE: Bus Activity Interrupt Enable bit

1 = Bus activity interrupt enabled
0 = Bus activity interrupt disabled
SESVDIE: Session Valid Interrupt Enable bit
1 = Session valid interrupt enabled
0 = Session valid interrupt disabled
SESENDIE: B-Session End Interrupt Enable bit
1 = B-session end interrupt enabled
0 = B-session end interrupt disabled

Unimplemented: Read as ‘0’

VBUSVDIE: A-Vg 5 Valid Interrupt Enable bit
1 =A-Vpys valid interrupt enabled
0 = A-Vpys valid interrupt disabled

© 2020 Microchip Technology Inc.

Preliminary Data Sheet

DS70005425A-page 193




PIC32MZ W1 and wFi32E01 Family

REGISTER 12-3:

U10TGSTAT: USB OTG 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 uU-0 u-0 U-0 u-0 U-0 uU-0 U-0
31:24
U-0 uU-0 u-0 U-0 u-0 U-0 uU-0 U-0
23:16
U-0 U-0 u-0 U-0 u-0 U-0 U-0 U-0
15:8
20 R-0 uU-0 R-0 U-0 R-0 R-0 uU-0 R-0
’ ID — LSTATE — SESVD SESEND — VBUSVD
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, “1’, x = Unknown)

bit 31-8 Unimplemented: Read as ‘0’

bit 7

bit 6
bit 5

bit 4
bit 3

bit 2

bit 1
bit 0

ID: ID Pin State Indicator bit

1 = No cable is attached or a type B cable has been plugged into the USB receptacle

0 = A “type A” OTG cable has been plugged into the USB receptacle

Unimplemented: Read as ‘0’
LSTATE: Line State Stable Indicator bit
1 = USB line state (U1CON[SEQ] and U1CON[JSTATE]) has been stable for the last 1 ms

0 = USB line state (U1CON[SEQ] and U1CON[JSTATE]) has not been stable for the last 1 ms

Unimplemented: Read as ‘0’
SESVD: Session Valid Indicator bit

1 = Vpys Vvoltage is above Session Valid on the A or B device
0 = Vpys Vvoltage is below Session Valid on the A or B device
SESEND: B-Session End Indicator bit
1 = Vpys Vvoltage is below Session Valid on the B device
0 = Vpys Vvoltage is above Session Valid on the B device
Unimplemented: Read as ‘0’

VBUSVD: A-Vgys Valid Indicator bit
1 = Vpys Vvoltage is above Session Valid on the A device

0 = Vpys Vvoltage is below Session Valid on the A device
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REGISTER 12-4: U1OTGCON: USB OTG 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
uU-0 uU-0 u-0 uU-0 u-0 uU-0 uU-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
’ DPPULUP DMPULUP | DPPULDWN | DMPULDWN [ VBUSON OTGEN VBUSCHG VBUSDIS
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘“1’, x = Unknown)

bit 31-8 Unimplemented: Read as ‘0’
bit 7 DPPULUP: D+ Pull-Up Enable bit
1 = D+ data line pull-up resistor is enabled
0 = D+ data line pull-up resistor is disabled
bit 6 DMPULUP: D- Pull-Up Enable bit
1 = D- data line pull-up resistor is enabled
0 = D- data line pull-up resistor is disabled
bit 5 DPPULDWN: D+ Pull-Down Enable bit
1 = D+ data line pull-down resistor is enabled
0 = D+ data line pull-down resistor is disabled
bit 4 DMPULDWN: D- Pull-Down Enable bit
1 = D- data line pull-down resistor is enabled
0 = D- data line pull-down resistor is disabled
bit 3 VBUSON: Vg5 Power-on bit
1 =Vpys line is powered
0 = Vpys line is not powered
bit 2 OTGEN: OTG Functionality Enable bit
1 = DPPULUP, DMPULUP, DPPULDWN and DMPULDWN bits are under software control
0 = DPPULUP, DMPULUP, DPPULDWN and DMPULDWN bits are under USB hardware
control
bit 1 VBUSCHG: Vgyg Charge Enable bit
1 = Vpys line is charged through a pull-up resistor
0 = Vpys line is not charged through a resistor
bit 0 VBUSDIS: Vg Discharge Enable bit
1 = Vpys line is discharged through a pull-down resistor
0 = Vpys line is not discharged through a resistor
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REGISTER 12-5:

U1PWRC: USB POWER CONTROL REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/1517 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 uU-0 U-0 U-0 U-0 U-0 U-0
31:24
U-0 U-0 uU-0 uU-0 U-0 U-0 U-0 U-0
23:16
uU-0 U-0 U-0 uU-0 U-0 U-0 U-0 U-0
15:8
70 HS,HC-x U-0 uU-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0
' UACTPND = — USLPGRD | usBBuUsY™ — USUSPEND | USBPWR
Legend:
HS = Cleared by hardware HW = Set by hardware
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit K = Write ‘1’ to clear -n = Bit Value at POR: (0, 1, x = unknown)

bit 31-8 Unimplemented: Read as ‘0’
UACTPND: USB Activity Pending bit
1 = USB bus activity has been detected; but an interrupt is pending, it has not been generated yet
0 = An interrupt is not pending
Unimplemented: Read as ‘0’
USLPGRD: USB Sleep Entry Guard bit

1 = Sleep entry is blocked if USB bus activity is detected or if a notification is pending
0 = USB OTG module does not block Sleep entry

USBBUSY: USB OTG module Busy bit("

bit 7

bit 6-5
bit 4

bit 3

bit 2
bit 1

bit 0

1 = USB OTG module is active or disabled, but not ready to be enabled

0 = USB OTG module is not active and is ready to be enabled

Note:

writes to all USB OTG module registers produce undefined results.
Unimplemented: Read as ‘0’

USUSPEND: USB Suspend Mode bit
1 = USB OTG module is placed in Suspend mode

(The 48 MHz USB clock is gated off. The transceiver is placed in a low-power state.)

0 = USB OTG module operates normally
USBPWR: USB Operation Enable bit

1 = USB OTG module is turned on

0 = USB OTG module is disabled

When USBPWR = 0 and USBBUSY = 1, status from all other registers is invalid and

(Outputs held inactive, device pins not used by USB, analog features are shut down to reduce
power consumption.)

Note 1: This bit is not available on all devices. Refer to the specific device data sheet for details.
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REGISTER 12-6: U1IR: USB INTERRUPT REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 |28/20/12/4 |27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
uU-0 u-0 u-0 uU-0 U-0 u-0 uU-0 uU-0
31:24
U-0 uU-0 uU-0 U-0 U-0 U-0 U-0 uU-0
23:16
U-0 u-0 u-0 U-0 U-0 U-0 U-0 U-0
15:8
R/K-0 R/K-0 R/K-0 R/K-0 R/K-0 R/K-0 R/K-0 R/K-0
7:0 i . . i URSTIF®)
STALLIF | ATTACHIF" | RESUMEIF@ |  IDLEIF TRNIF®) SOFIF UERRIF#) o
DETACHIF
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit K = Write ‘1’ to clear -n = Bit Value at POR: (0, 1, x = unknown)

bit 31-8 Unimplemented: Read as ‘0’
bit 7 STALLIF: STALL Handshake Interrupt bit
Write a ‘1’ to this bit to clear the interrupt.
1 = In Host mode, a STALL handshake was received during the handshake phase of the
transaction. In Device mode, a STALL handshake was transmitted during the handshake
phase of the transaction.
0 = STALL handshake has not been sent
bit 6 ATTACHIF: Peripheral Attach Interrupt bit("
Write a ‘1’ to this bit to clear the interrupt.
1 = Peripheral attachment was detected by the USB OTG module
0 = Peripheral attachment was not detected
bit 5 RESUMEIF: Resume Interrupt bit2)
Write a ‘1’ to this bit to clear the interrupt.
1 = K-State is observed on the D+ or D- pin for 2.5 ps
0 = K-State is not observed
bit 4 IDLEIF: Idle Detect Interrupt bit
Write a ‘1’ to this bit to clear the interrupt.
1 = Idle condition detected (constant Idle state of 3 ms or more)
0 = No Idle condition detected
bit 3 TRNIF: Token Processing Complete Interrupt bit(3)
Write a ‘1’ to this bit to clear the interrupt.

1 = Processing of current token is complete; a read of the U1STAT register provides endpoint
information

0 = Processing of current token not complete
bit 2 SOFIF: SOF Token Interrupt bit
Write a ‘1’ to this bit to clear the interrupt.
1 = SOF token received by the peripheral or the SOF threshold reached by the host
0 = SOF token was not received nor threshold reached

Note 1: This bitis valid only if the HOSTEN bit is set (see Register 12-11), there is no activity on the USB for
2.5 us, and the current bus state is not SEO.

When not in Suspend mode, this interrupt should be disabled.

Clearing this bit will cause the STAT FIFO to advance.

Only error conditions enabled through the U1EIE register will set this bit.
Device mode.

Host mode.

L
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REGISTER 12-6: U1IR: USB INTERRUPT REGISTER (CONTINUED)
bit 1 UERRIF: USB Error Condition Interrupt bit(4)

Write a ‘1’ to this bit to clear the interrupt.

1 = Unmasked Error condition has occurred

0 = Unmasked Error condition has not occurred
bit 0 URSTIF: USB Reset Interrupt bit (Device mode)(®

1 = Valid USB Reset has occurred

0 = No USB Reset has occurred

DETACHIF: USB Detach Interrupt bit (Host mode)(®)

1 = Peripheral detachment was detected by the USB OTG module

0 = Peripheral detachment was not detected
Note 1: This bit is valid only if the HOSTEN bit is set (see Register 12-11), there is no activity on the USB for
2.5 ys, and the current bus state is not SEO.
When not in Suspend mode, this interrupt should be disabled.
Clearing this bit will cause the STAT FIFO to advance.
Only error conditions enabled through the U1EIE register will set this bit.
Device mode.

2PN

Host mode.
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REGISTER 12-7:

U1IE: USB INTERRUPT 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
U-0 U-0 U-0 U-0 uU-0 U-0 uU-0 uU-0
31:24
U-0 U-0 U-0 uU-0 uU-0 U-0 uU-0 u-0
23:16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 uU-0
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
7:0 URSTIE®
STALLIE ATTACHIE | RESUMEIE IDLEIE TRNIE SOFIE UERRIE 3
DETACHIE®)
Legend:
R = Readable bit W = Writable bit P = Programmable bit  r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘“1’, x = Unknown)

bit 31-8
bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

Unimplemented: Read as ‘0’

STALLIE: STALL Handshake Interrupt Enable bit
1 = STALL interrupt enabled
0 = STALL interrupt disabled

ATTACHIE: ATTACH Interrupt Enable bit
1 = ATTACH interrupt enabled
0 = ATTACH interrupt disabled

RESUMEIE: RESUME Interrupt Enable bit
1 = RESUME interrupt enabled
0 = RESUME interrupt disabled

IDLEIE: Idle Detect Interrupt Enable bit
1 = Idle interrupt enabled
0 = Idle interrupt disabled

TRNIE: Token Processing Complete Interrupt Enable bit
1 = TRNIF interrupt enabled
0 = TRNIF interrupt disabled

SOFIE: SOF Token Interrupt Enable bit
1 = SOFIF interrupt enabled
0 = SOFIF interrupt disabled

UERRIE: USB Error Interrupt Enable bit
1 = USB Error interrupt enabled
0 = USB Error interrupt disabled

URSTIE: USB Reset Interrupt Enable bit(

1 = URSTIF interrupt enabled

0 = URSTIF interrupt disabled

DETACHIE: USB Detach Interrupt Enable bit(®)
1 = DATTCHIF interrupt enabled

0 = DATTCHIF interrupt disabled

2: Device mode.
3: Host mode.

For an interrupt to propagate to the USBIF bit (IFS1[25]), the UERRIE bit (U1IE[1]) must be
set.
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REGISTER 12-8: U1EIR: USB ERROR INTERRUPT 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 uU-0 u-0
23:16
U-0 u-0 U-0 U-0 U-0 U-0 U-0 u-0
15:8
R/K-0 R/K-0 R/K-0 R/K-0 R/K-0 R/K-0 R/K-0 R/W-0
7:0 CRC5EF(34)
BTSEF BMXEF DMAEF() BTOEF(2) DFNSEF CRC16EF PIDEF
EOFEF®
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit K = Write ‘1’ to clear -n = Bit Value at POR: (‘0’, “1’, x = unknown)

bit 31-8  Unimplemented: Read as ‘0’

bit 7 BTSEF: Bit Stuff Error Flag bit
Write a ‘1’ to this bit to clear the interrupt.
1 = Packet rejected due to bit stuff error
0 = Packet accepted

bit 6 BMXEF: Bus Matrix Error Flag bit
Write a ‘1’ to this bit to clear the interrupt.
1 = The base address of the BDT or the address of an individual buffer pointed to by a BDT
entry, is invalid.
0 = No address error

bit 5 DMAEF: DMA Error Flag bit(")
Write a ‘1’ to this bit to clear the interrupt.
1 = USB DMA error condition detected
0 = No DMA error

bit 4 BTOEF: Bus Turnaround Time-Out Error Flag bit(2
Write a ‘1’ to this bit to clear the interrupt.
1 = Bus turnaround time-out has occurred
0 = No bus turnaround time-out

bit 3 DFNB8EF: Data Field Size Error Flag bit
Write a ‘1’ to this bit to clear the interrupt.
1 = Data field received is not an integral number of bytes
0 = Data field received is an integral number of bytes

Note 1: This type of error occurs when the module’s request for the DMA bus is not granted in time to
service the module’s demand for memory, resulting in an overflow or underflow condition,
and/or the allocated buffer size is not sufficient to store the received data packet causing it to
be truncated.

2: This type of error occurs when more than 16-bit-times of Idle from the previous End-of-Packet
(EOP) has elapsed.

3: This type of error occurs when the module is transmitting or receiving data and the SOF
counter has reached zero.

4: Device mode.

5: Host mode.
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REGISTER 12-8:

bit 2

bit 1

bit 0

Note 1:

CRC16EF: CRC16 Failure Flag bit

Write a ‘1’ to this bit to clear the interrupt.

1 = Data packet rejected due to CRC16 error
0 = Data packet accepted

CRCS5EF: CRC5 Host Error Flag bit(34)
Write a ‘1’ to this bit to clear the interrupt.

1 = Token packet rejected due to CRC5 error
0 = Token packet accepted

EOFEF: EOF Error Flag bit!5)

1 = EOF error condition detected

0 = No EOF error condition

PIDEF: PID Check Failure Flag bit

1 = PID check failed
0 = PID check passed

U1EIR: USB ERROR INTERRUPT STATUS REGISTER (CONTINUED)

This type of error occurs when the module’s request for the DMA bus is not granted in time to
service the module’s demand for memory, resulting in an overflow or underflow condition,
and/or the allocated buffer size is not sufficient to store the received data packet causing it to

be truncated.

This type of error occurs when more than 16-bit-times of Idle from the previous End-of-Packet

(EOP) has elapsed.

This type of error occurs when the module is transmitting or receiving data and the SOF

counter has reached zero.
Device mode.
Host mode.
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REGISTER 12-9: U1EIE: USB ERROR INTERRUPT 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
U-0 U-0 uU-0 uU-0 uU-0 uU-0 U-0 u-0
31:24
U-0 uU-0 uU-0 U-0 uU-0 uU-0 uU-0 u-0
23:16
U-0 uU-0 uU-0 U-0 uU-0 uU-0 uU-0 u-0
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
7:0 CRC5EE®
BTSEE BMXEE DMAEE BTOEE DFNS8EE CRC16EE PIDEE
EOFEE®
Legend:
R = Readable bit W = Wiritable bit P = Programmable bit r = Reserved bit

U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘1", x = Unknown)

bit 31-8  Unimplemented: Read as ‘0’

bit 7 BTSEE: Bit Stuff Error Interrupt Enable bit
1 = BTSEF interrupt enabled
0 = BTSEF interrupt disabled
bit 6 BMXEE: Bus Matrix Error Interrupt Enable bit
1 = BMXEF interrupt enabled
0 = BMXEF interrupt disabled
bit 5 DMAEE: DMA Error Interrupt Enable bit
1 = DMAEF interrupt enabled
0 = DMAEF interrupt disabled
bit 4 BTOEE: Bus Turnaround Time-Out Error Interrupt Enable bit
1 = BTOEF interrupt enabled
0 = BTOEF interrupt disabled
bit 3 DFNB8EE: Data Field Size Error Interrupt Enable bit
1 = DFNS8EF interrupt enabled
0 = DFNS8EF interrupt disabled
bit 2 CRC16EE: CRC16 Failure Interrupt Enable bit

1 = CRC16EF interrupt enabled
0 = CRC16EF interrupt disabled

bit 1 CRC5EE: CRC5 Host Error Interrupt Enable bit(@

1 = CRCS5EF interrupt enabled
0 = CRCS5EF interrupt disabled

EOFEE: EOF Error Interrupt Enable bit(®)

1 = EOF interrupt enabled
0 = EOF interrupt disabled

Note 1: For an interrupt to propagate USBIF bit (IFS1[25]), the UERRIE bit (U11E[1]) must be set.
2: Device mode.
3: Host mode.
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REGISTER 12-9:

bit 0

Note 1:

PIDEE: PID Check Failure Interrupt Enable bit

1 = PIDEF interrupt enabled
0 = PIDEF interrupt disabled

U1EIE: USB ERROR INTERRUPT ENABLE REGISTER(') (CONTINUED)

For an interrupt to propagate USBIF bit (IFS1[25]), the UERRIE bit (U1IE[1]) must be set.

Device mode.

Host mode.

REGISTER 12-10: U1STAT: USB 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
uU-0 u-0 U-0 U-0 uU-0 U-0 uU-0 U-0
23:16
uU-0 u-0 uU-0 uU-0 uU-0 u-0 uU-0 uU-0
15:8
= R-x R-x R-x R-x R-x R-x uU-0 U-0
' ENDPT[3:0] DIR PPBI = =
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘1", x = Unknown)

bit 31-8
bit 7-4

bit 3

bit 2

bit 1-0

Note 1:

Unimplemented: Read as ‘0’

ENDPT[3:0]: Encoded Number of Last Endpoint Activity bits
(Represents the number of the BDT, updated by the last USB transfer.)

1111 = Endpoint 15
1110 = Endpoint 14

0001 = Endpoint 1
0000 = Endpoint 0

DIR: Last BD Direction Indicator bit

1 = Last transaction was a TX
0 = Last transaction was a RX

PPBI: Ping-pong BD Pointer Indicator bit

1 = Last transaction was to the ODD BD bank
0 = Last transaction was to the EVEN BD bank

Unimplemented: Read as ‘0’

The U1STAT register is a window into a 4 byte FIFO maintained by the USB OTG module.
U1STAT value is only valid when the TRNIF bit (U1IR[3]) is active. Clearing the TRNIF bit
(U1IR[3]) advances the FIFO. Data in register is invalid when the TRNIF bit (U1IR[3]) = 0.
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REGISTER 12-11: U1CON: USB 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
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
R-x R-x R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0
7:0 PKTDIS® USBEN“
JSTATE SEO USBRST | HOSTEN®@ | RESUME® | PPBRST
ToKBUSY(1:9) SOFEN(®)
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘“1’, x = Unknown)

bit 31-8 Unimplemented: Read as ‘0’

bit 7 JSTATE: Live Differential Receiver JSTATE flag bit
1 = JSTATE detected on the USB
0 = No JSTATE detected
bit 6 SEO: Live Single-Ended Zero flag bit
1 = Single-Ended Zero detected on the USB
0 = No Single-Ended Zero detected
bit 5 PKTDIS: Packet Transfer Disable bit(*

1 = Token and packet processing disabled (set upon SETUP token received)
0 = Token and packet processing enabled

TOKBUSY: Token Busy Indicator bit(1:9)
1 = Token being executed by the USB OTG module
0 = No token being executed

bit 4 USBRST: Module Reset bit(®)

1 = USB Reset generated
0 = USB Reset terminated

bit 3 HOSTEN: Host Mode Enable bit(2)
1 = USB host capability enabled
0 = USB host capability disabled
bit 2 RESUME: RESUME Signaling Enable bit(®)

1 = RESUME signaling activated
0 = RESUME signaling disabled

Note 1: Software is required to check this bit before issuing another token command to the U1TOK
register, see Register 12-15.

2: All host control logic is reset any time that the value of this bit is toggled.

3: Software must set RESUME for 10 ms if the part is a function, or for 25 ms if the part is a host,
and then clear it to enable remote wake-up. In Host mode, the USB OTG module will append
a low-speed EOP to the RESUME signaling when this bit is cleared.

4: Device mode.
5: Host mode.
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REGISTER 12-11: U1CON: USB CONTROL REGISTER (CONTINUED)
bit 1 PPBRST: Ping-Pong Buffers Reset bit

1 = Reset all Even/Odd buffer pointers to the EVEN BD banks

0 = Even/Odd buffer pointers not being Reset
bit 0 USBEN: USB OTG Module Enable bit®

1 = USB OTG module and supporting circuitry enabled
0 = USB OTG module and supporting circuitry disabled
SOFEN: SOF Enable bit(®)

1 = SOF token sent every 1 ms

0 = SOF token disabled

Note 1: Software is required to check this bit before issuing another token command to the U1TOK
register, see Register 12-15.

2: All host control logic is reset any time that the value of this bit is toggled.

3: Software must set RESUME for 10 ms if the part is a function, or for 25 ms if the part is a host,
and then clear it to enable remote wake-up. In Host mode, the USB OTG module will append
a low-speed EOP to the RESUME signaling when this bit is cleared.

4: Device mode.
5: Host mode.

REGISTER 12-12: U1ADDR: USB ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
U-0 u-0 U-0 U-0 U-0 U-0 U-0 u-0
31:24
uU-0 U-0 U-0 uU-0 U-0 u-0 uU-0 U-0
23:16
U-0 U-0 U-0 U-0 U-0 U-0 U-0 u-0
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
’ LSPDEN DEVADDR[6:0]
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘1’, x = Unknown)

bit 31-8 Unimplemented: Read as ‘0’

bit 7 LSPDEN: Low-Speed Enable Indicator bit
1 = Next token command to be executed at low-speed
0 = Next token command to be executed at full-speed

bit6-0 DEVADDRI[6:0]: 7-bit USB Device Address bits
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REGISTER 12-13: U1FRML: USB FRAME NUMBER LOW 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 uU-0 u-0 u-0 uU-0 U-0 uU-0 U-0
31:24
u-0 uU-0 u-0 uU-0 U-0 U-0 U-0 U-0
23:16
u-0 uU-0 u-0 U-0 U-0 U-0 U-0 uU-0
15:8
i R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' FRML[7:0]
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘1’, x = Unknown)
bit 31-8 Unimplemented: Read as ‘0’
bit 7-0 FRML[7:0]: 11-bit Frame Number Lower bits
The register bits are updated with the current frame number whenever a SOF TOKEN is
received.
REGISTER 12-14: U1FRMH: USB FRAME NUMBER HIGH 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
uU-0 uU-0 uU-0 uU-0 uU-0 u-0 u-0 uU-0
31:24
uU-0 U-0 uU-0 U-0 uU-0 u-0 u-0 uU-0
23:16
uU-0 U-0 uU-0 U-0 uU-0 u-0 u-0 uU-0
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
' — — - — — FRMH[2:0]
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘1", x = Unknown)

bit 31-3
bit 2-0

Unimplemented: Read as ‘0’

FRMH[2:0]: Upper 3 bits of the Frame Number bits

The register bits are updated with the current frame number whenever a SOF TOKEN is
received.
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REGISTER 12-15: U1TOK: USB TOKEN 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 uU-0 u-0
31:24
uU-0 uU-0 u-0 U-0 uU-0 U-0 U-0 u-0
23:16
U-0 uU-0 U-0 uU-0 U-0 U-0 uU-0 u-0
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
’ PID[3:0]" EP[3:0]
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘1", x = Unknown)

bit 31-8
bit 7-4

bit 3-0

Note 1:

Unimplemented: Read as ‘0’
PID[3:0]: Token Type Indicator bits(")

0001 = OUT (TX) token type transaction

1001 = IN (RX) token type transaction
1101 = SETUP (TX) token type transaction
Note: All other values are reserved and must not be used.
EP[3:0]: Token Command Endpoint Address bits
The four bit value must specify a valid endpoint.

All other values are reserved and must not be used.
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REGISTER 12-16: U1SOF: USB SOF THRESHOLD 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 uU-0 u-0 u-0
31:24
U-0 U-0 u-0 uU-0 uU-0 uU-0 U-0 uU-0
23:16
uU-0 U-0 u-0 uU-0 U-0 uU-0 U-0 U-0
15:8
28 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ CNT[7:0]
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, “1’, x = Unknown)

bit 31-8
bit 7-0

Unimplemented: Read as ‘0’

CNTI[7:0]: SOF Threshold Value bits
Typical values of the threshold are:

0100
0010
0001
0001

1010 = 64-byte packet
1010 = 32-byte packet
1010 = 16-byte packet
0010 = 8-byte packet
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REGISTER 12-17: U1BDTP1: USB BDT 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 uU-0 u-0 uU-0 u-0 U-0 U-0 uU-0
31:24
uU-0 uU-0 uU-0 U-0 U-0 U-0 uU-0 uU-0
23:16
U-0 U-0 u-0 uU-0 u-0 uU-0 uU-0 U-0
15:8
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 uU-0
’ BDTPTRL[15:9] =
Legend:
R = Readable bit W = Wiritable bit P = Programmable bit r = Reserved bit
U = Unimplemented -n = Bit Value at POR: (‘0’, ‘“1’, x = Unknown)
bit
bit 31-8 Unimplemented: Read as ‘0’
bit 7-1  BDTPTRL[15:9]: BDT Base Address Low bits
This 7-bit value provides address bits 15 through 9 of the BDT base address, which defines
the BDT’s starting location in the system memory.
The 32-bit BDT base address is 512 byte aligned.
bit 0 Unimplemented: Read as ‘0’
REGISTER 12-18: U1BDTP2: USB BDT PAGE 2 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 uU-0 uU-0 U-0 uU-0 uU-0
31:24
U-0 U-0 u-0 uU-0 uU-0 U-0 uU-0 uU-0
23:16
u-0 uU-0 u-0 U-0 uU-0 uU-0 U-0 U-0
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
’ BDTPTRH[23:16]
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, “1’, x = Unknown)

bit 31-8
bit 7-0

Unimplemented: Read as ‘0’
BDTPTRH[23:16]: BDT Base Address High bits

This 8-bit value provides address bits 23 through 16 of the BDT base address, which defines

the BDT’s starting location in the system memory.
The 32-bit BDT base address is 512 byte aligned.
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REGISTER 12-19: U1BDTP3: USB BDT PAGE 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 uU-0 uU-0 u-0 uU-0 U-0 uU-0 U-0
31:24
u-0 U-0 uU-0 u-0 uU-0 uU-0 U-0 U-0
23:16
u-0 U-0 uU-0 u-0 U-0 uU-0 U-0 U-0
15:8
28 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ BDTPTRU[31:24]
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘1", x = Unknown)

bit 31-8
bit 7-0

Unimplemented: Read as ‘0’
BDTPTRU[31:24]: BDT Base Address Upper bits

This 8-bit value provides address bits 31 through 24 of the BDT base address, which defines

the BDT’s starting location in the system memory.
The 32-bit BDT base address is 512 byte aligned.
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REGISTER 12-20: U1CNFG1: USB CONFIGURATION 1 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 uU-0 uU-0 U-0 u-0 U-0 U-0
23:16
uU-0 u-0 U-0 u-0 U-0 u-0 uU-0 U-0
15:8
= R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 R/W-0
' UTEYE UOEMON USBFRZ USBSIDL — — — UASUSPND
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘1’, x = Unknown)

bit 31-8
bit 7

bit 6

bit 5

bit 4

bit 3-1
bit 0

Unimplemented: Read as ‘0’

UTEYE: USB Eye-Pattern Test Enable bit

1 = Eye-Pattern test enabled

0 = Eye-Pattern test disabled

UOEMON: USB OE Monitor Enable bit

1 = OE signal is active; it indicates intervals during which the D+/D- lines are driving
0 = OE signal is inactive

USBFRZ: Freeze in Debug Mode bit

1 = When emulator is in Debug mode, module freezes operation

0 = When emulator is in Debug mode, module continues operation
USBSIDL: Stop in Idle Mode bit

1 = Discontinue module operation when device enters Idle mode

0 = Continue module operation in Idle mode

Unimplemented: Read as ‘0’

UASUSPND: Automatic Suspend Enable bit

1 = USB OTG module automatically suspends upon entry to Sleep mode. See the
USUSPEND bit (U1PWRCI1]) in Register 12-5.

0 = USB OTG module does not automatically suspend upon entry to Sleep mode.
Software must use the USUSPEND bit (U1PWRC[1]) to suspend the module, includ-
ing the USB 48 MHz clock

© 2020 Microchip Technology Inc.
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REGISTER 12-21: U1EP0-U1EP15: USB ENDPOINT CONTROL REGISTERS

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 uU-0 U-0 uU-0 uU-0 U-0 uU-0 U-0
31:24
U-0 U-0 uU-0 uU-0 U-0 uU-0 uU-0 uU-0
23:16
U-0 U-0 uU-0 uU-0 U-0 uU-0 uU-0 uU-0
15:8
8 R/W-0 R/W-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
’ LSPD RETRYDIS — EPCONDIS EPRXEN EPTXEN EPSTALL EPHSHK
Legend:
R = Readable bit W = Writable bit P = Programmable bit r = Reserved bit
U = Unimplemented bit -n = Bit Value at POR: (‘0’, ‘1’, x = Unknown)

bit 31-8 Unimplemented: Read as ‘0’

bit 7 LSPD: Low-Speed Direct Connection Enable bit (Host mode and U1EPO only)

1 = Direct connection to a low-speed device enabled

0 = Direct connection to a low-speed device disabled; hub required with PRE_PID
bit 6 RETRYDIS: Retry Disable bit (Host mode and U1EPO only)

1 = Retry NAK’d transactions disabled

0 = Retry NAK'd transactions enabled; retry done in hardware
bit 5 Unimplemented: Read as ‘0’

bit 4 EPCONDIS: Bidirectional Endpoint Control bit
If EPTXEN = 1 and EPRXEN = 1:

1 = Disable endpoint n for control transfers; only TX and RX transfers are allowed
0 = Enable endpoint n for control (SETUP) transfers; TX and RX transfers are also allowed

Otherwise, this bit is ignored.
bit 3 EPRXEN: Endpoint Receive Enable bit
1 = Endpoint n receive enabled
0 = Endpoint n receive disabled
bit 2 EPTXEN: Endpoint Transmit Enable bit
1 = Endpoint n transmit enabled
0 = Endpoint n transmit disabled
bit 1 EPSTALL: Endpoint Stall Status bit
1 = Endpoint n is stalled
0 = Endpoint n is not stalled
bit 0 EPHSHK: Endpoint Handshake Enable bit

1 = Endpoint handshake enabled
0 = Endpoint handshake disabled (typically used for isochronous endpoints)
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13.0 1/0 PORTS

Note: This data sheet summarizes the features
of the PIC32MZ W1 family of devices. Itis
not intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to Section 12.
“1/0 Ports” (DS60001120) in the “PIC32
Family Reference Manual”, which is avail-
able from the Microchip web site
(www.microchip.com/PIC32).

General purpose I/O pins allow the PIC32MZ W1 family
of devices to monitor and control other devices. To add
flexibility and functionality, some pins are multiplexed
with alternate function(s). These functions depend on
which peripheral features are on the device. In general,
when a peripheral is functioning, that pin may not be
used as a GPIO pin.

Some of the key features of the 1/O ports are:

* Individual output pin open-drain enable/disable

* Individual input pin weak pull-up and pull-down

* Monitor selective inputs and generate interrupt
when change in pin state is detected

» Operation during Sleep and Idle modes

» Fast bit manipulation using CLR, SET and INV
registers

Figure 13-1 illustrates a block diagram of a typical
multiplexed 1/O port.

FIGURE 13-1: BLOCK DIAGRAM OF A TYPICAL MULTIPLEXED PORT STRUCTURE
Peripheral Module
Peripheral Module Enable
Peripheral Output Enable PPS Control
Peripheral Output Data
PIO Module
RD ODC )/I
PB2_CLK
\I ot
Data Bus D Q
PB2_CLK CK _|oDC
EN @ ]
WR ODC [ r 1
—1
RD TRIS )/I | ‘ | 2 1/0 Cell
~ 1 91
I I 5
D Q
I hill
CcKk _|TRIS
EN @ | of |
WR TRIS | L — =, .
Output Multiplexers
> a <X
CcK LAT I/0 Pin
WR LAT :E>
WR PORT
RD LAT

o

Sleep

PB2_CLK

EN @
|
1
N
l
RD PORT ] T
P

Synchronization

Peripheral Input R
Peripheral Input BuﬁN

Legend: R = Peripheral input buffer types may vary. Refer to Table 3 for peripheral details.

Note: This block diagram is a general representation of a shared port/peripheral structure for illustration purposes only. The actual structure
for any specific port/peripheral combination may be different than it is shown here.
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13.1 Parallel I/O (PIO) Ports

All port pins have up to 14 registers directly associated
with their operation as digital 1/0. The data direction
register (TRISx) determines whether the pin is an input
or an output. If the data direction bitis a ‘1’, then the pin
is an input. All port pins are defined as inputs after a
Reset. Reads from the latch (LATx) read the latch.
Writes to the latch write the latch. Reads from the port
(PORTX) read the port pins, while writes to the port pins
write the latch.

13.1.1 OPEN-DRAIN CONFIGURATION

In addition to the PORTX, LATx, and TRISx registers for
data control, some port pins can also be individually
configured for either digital or open-drain output. This is
controlled by the Open-Drain Control register, ODCx,
associated with each port. Setting any of the bits con-
figures the corresponding pin to act as an open-drain
output.

The open-drain feature allows the generation of out-
puts higher than VDD (for example, 5V) on any desired
5V tolerant pins by using external pull-up resistors. The
maximum open-drain voltage allowed is the same as
the maximum VIH specification. For pin names, refer to
Table 3.

13.1.2 CONFIGURING ANALOG AND
DIGITAL PORT PINS

The ANSELX register controls the operation of the
analog port pins. The port pins that are to function as
analog inputs must have their corresponding ANSEL
and TRIS bits set. In order to use port pins for I/O
functionality with digital modules, such as timers,
UARTS, and so on, the corresponding ANSELXx bit must
be cleared.

The ANSELX register has a default value of OxFFFF;
therefore, all pins that share analog functions are
analog (not digital) by default.

If the TRIS bit is cleared (output) while the ANSELX bit
is set, the digital output level (VOH or VoL) is converted
by an analog peripheral, such as the ADC module or
Comparator module.

When the PORT register is read, all pins configured as
analog input channels are read as cleared (a low level).

Pins configured as digital inputs do not convert an
analog input. Analog levels on any pin defined as a
digital input (including the ANx pins) can cause the
input buffer to consume current that exceeds the
device specifications.

13.1.3 I/O PORT WRITE/READ TIMING

One instruction cycle is required between a port
direction change or port write operation and a read
operation of the same port. Typically this instruction
would be an NOP.

13.1.4 INPUT CHANGE NOTIFICATION

The input change notification function of the 1/0O ports
allows the PIC32MZ W1 family of devices to generate
interrupt requests to the processor in response to a
change-of-state on selected input pins. This feature can
detect input change-of-states even in Sleep mode,
when the clocks are disabled. Every I/O port pin can be
selected (enabled) for generating an interrupt request
on a change-of-state.

Seven control registers are associated with the Change
Notice (CN) functionality of each I/O port. The CNENXx/
CNNEX registers contain the CN interrupt enable con-
trol bits for each of the input pins. Setting any of these
bits enables a CN interrupt for the corresponding pins.
CNENXx enables a mismatch CN interrupt condition
when the EDGEDETECT bit (CNCONx<11>) is not set.
When the EDGEDETECT bit is set, CNNEx controls
the negative edge while CNENX controls the positive.

The CNSTATx/CNFx registers indicate the status of
change notice based on the setting of the
EDGEDETECT bit. If the EDGEDETECT bit is set to
‘0’, the CNSTATX register indicates whether a change
occurred on the corresponding pin since the last read
of the PORTX bit. If the EDGEDETECT bit is setto ‘1,
the CNFx register indicates whether a change has
occurred and through the CNNEX/CNENX registers the
edge type of the change that occurred is also indicated.

Each 1/O pin also has a weak pull-up and a weak
pull-down connected to it. The pull-ups act as a
current source or sink source connected to the pin,
and eliminate the need for external resistors when
push-button or keypad devices are connected. The
pull-ups and pull-downs are enabled separately using
the CNPUx and the CNPDx registers, which contain
the control bits for each of the pins. Setting any of
the control bits enables the weak pull-ups and/or
pull-downs for the corresponding pins.

Note: Pull-ups and pull-downs on change
notification pins should always be
disabled when the port pin is configured as
a digital output.

An additional control register (CNCONX) is shown in
Register 13-3.
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13.2 Registers for Slew Rate Control

Some 1/O pins can be configured for various types of
slew rate control on its associated port. This is
controlled by the Slew Rate Control bits in the
SRCON1x and SRCONOXx registers that are associated
with each I/O port. The slew rate control is configured
using the corresponding bit in each register, as shown
in Table 13-1.

As an example, writing 0x0001, 0x0000 to SRCON1A

and SRCONOA, respectively, will enable slew rate

control on the RAO pin and sets the slew rate to the

slow edge rate.

TABLE 13-1: SLEW RATE CONTROL BIT
SETTINGS("

SRCON1x [ SRCONOx
1 1

Description

Slew rate control is enabled
and is set to the slowest
edge rate.

Slew rate control is enabled
and is set to the slow edge
rate.

Slew rate control is enabled
and is set to the medium
edge rate.

Slew rate control is disabled
and is set to the fastest
edge rate.

Note 1: By default, all of the port pins are set to
the fastest edge rate.

13.3 CLR, SET, and INV Registers

Every 1/0 module register has a corresponding CLR
(clear), SET (set) and INV (invert) register designed to
provide fast atomic bit manipulations. As the name of
the register implies, a value written to a SET, CLR or
INV register effectively performs the implied operation,
but only on the corresponding base register and only
bits specified as ‘1’ are modified. Bits specified as ‘0’
are not modified.

Reading SET, CLR and INV registers return undefined
values. To see the affects of a write operation to a SET,
CLR or INV register, the base register must be read.

13.4 Peripheral Pin Select (PPS)

A major challenge in general purpose devices is provid-
ing the largest possible set of peripheral features while
minimizing the conflict of features on 1/O pins. The chal-
lenge is even greater on low pin-count devices. In an
application where more than one peripheral needs to
be assigned to a single pin, inconvenient workarounds
in application code or a complete redesign may be the
only option.

PPS configuration provides an alternative to these
choices by enabling peripheral set selection and their
placement on a wide range of /O pins. By increasing
the pinout options available on a particular device,
users can better tailor the device to their entire
application, rather than trimming the application to fit
the device.

The PPS configuration feature operates over a fixed
subset of digital I/O pins. Users may independently
map the input and/or output of most digital peripherals
to these I/O pins. PPS is performed in software and
generally does not require the device to be repro-
grammed. Hardware safeguards are included that pre-
vent accidental or spurious changes to the peripheral
mapping once it has been established.

13.4.1 AVAILABLE PINS

The number of available pins is dependent on the
particular device and its pin count. Pins that support the
PPS feature include the designation “RPn” in their full
pin designation, where “RP” designates a remappable
peripheral and “n” is the remappable port number.

13.4.2 AVAILABLE PERIPHERALS

The peripherals managed by the PPS are all digital-
only peripherals. These include general serial
communications (UART, SPI, and CAN), general pur-
pose timer clock inputs, timer-related peripherals (input
capture and output compare), interrupt-on-change
inputs, and reference clocks (input and output).

In comparison, some digital-only peripheral modules
are never included in the PPS feature. This is because
the peripheral’s function requires special 1/O circuitry
on a specific port and cannot be easily connected to
multiple pins. These modules include 12c among oth-
ers. A similar requirement excludes all modules with
analog inputs, such as the ADC.

A key difference between remappable and non-remap-
pable peripherals is that remappable peripherals are
not associated with a default I/O pin. The peripheral
must always be assigned to a specific I/O pin before it
can be used. In contrast, non-remappable peripherals
are always available on a default pin, assuming that the
peripheral is active and not conflicting with another
peripheral.

When a remappable peripheral is active on a given I/O
pin, it takes priority over all other digital /0 and digital
communication peripherals associated with the pin.
Priority is given regardless of the type of peripheral that
is mapped. Remappable peripherals never take priority
over any analog functions associated with the pin.
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13.4.3 CONTROLLING PERIPHERAL PIN
SELECT

PPS features are controlled through two sets of SFRs:
one to map peripheral inputs, and one to map outputs.
As they are separately controlled, a particular periph-
eral’s input and output (if the peripheral has both) can
be placed on any selectable function pin without con-
straint.

The association of a peripheral to a peripheral-select-
able pin is handled in two different ways, depending on
whether an input or output is being mapped.

13.4.4 INPUT MAPPING

The inputs of the PPS options are mapped on the basis
of the peripheral. That is, a control register associated
with a peripheral dictates the pin it will be mapped to.
The [pin name]R registers, where [pin name] refers to the
peripheral pins listed in Table 13-2, are used to config-
ure peripheral input mapping (see Register 13-1). Each
register contains set of 4-bit fields. Programming these
bit fields with an appropriate value maps the RPn pin
with the corresponding value to that peripheral. For any
given device, the valid range of values for any bit field is
shown in Table 13-2.

For example, Figure 13-2 illustrates the remappable
pin selection for the U1RX input.

FIGURE 13-2: REMAPPABLE INPUT

EXAMPLE FOR U1RX

U1RXR<3:0>

RN

By

RPA2
X 1
RPA10
) U1RX input
RPB2 to peripheral
—>

&O..

Y
o
=]

4
o
=3
o

For input only, PPS functionality does not
have priority over TRISx settings. Therefore,
when configuring RPn pin for input, the
corresponding bit in the TRISx register must
also be configured for input (set to ‘1).

13.4.5 VIRTUAL INPUT PINS

Included in the input pin mappings are special inputs
taken from nodes within the device. These nodes
include outputs from built-in digital noise filters. These
inputs may be used to filter a pin input before present-
ing that signal to another module like a ICAP or UART
input.

This is accomplished by configuring a particular mod-
ule to use PTG30 or PTG31 (which come from the PTG
module) instead of a device pin, using the mapping.
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TABLE 13-2: INPUT PIN SELECTION
Peripheral Pin [pin name]R SFR [pin name]R bits [pin name]R Value to RPn Pin Selection
INT4 INT4R INT4R<3:0> 4’p0000 = RPAO
INTO INTOR INTOR<3:0> 4'b0001 = RPA4
4’b0010 = RPA12
T1CK T1CKR T1CKR<3:0> 460011 = RPBO
T5CK T5CKR T5CKR<3:0> 4'p0100 = RPB4
IC4 IC4R IC4R<3:0> 4'b0101 = RPB8
4’60110 = RPB12
U3RX U3RXR U3RXR<3:0> 4’b0111 = RPCO
SDI SDI1R SDI1R<3:0> 4'p1000 = RPC4
- 4'b1001 = RPC9
ECOL ECOLR ECOLR<3:0> A
ETXCLK ETXCLKR ETXCLKR<3:0> 4'b1011 = RPKO
REFI REFIR REFIR<3:0> 4'b1100 = RPK4
4'b1100 = RPK8
OCFD OCFDR OCFDR<3:0> 251101 = RPK12
4’b1111 = Reserved
INT3 INT3R INT3R<3:0> 4’b0000 = RPA1
T2CK T2CKR T2CKR<3:0> 4'b0001 = RPAS
4’b0010 = RPA13
T6CK T6CKR T6CKR<3:0> 4’60011 = RPB1
IC3 IC3R IC3R<3:0> 4’b0100 = RPB5
U1CTS U1CTSR U1CTSR<3:0> 4’00101 = RPB9
4'b0110 = RPB13
U2RX U2RXR U2RXR<3:0> 4'b0111 = RPC1
sSDI2 SDI2R SDI2R<3:0> 4’51000 = RPC5
; 4’1001 = RPC10
ERXD3 ERXD3R ERXD3R<3:0> pinciltiuiiope
OCFC OCFCR OCFCR<3:0> 4'b1011 = RPKA1
4'b1100 = RPK5
4'b1100 = RPK9
4’b1101 = RPK13
4’b1111 = Reserved
INT2 INT2R INT2R<3:0> 4’p0000 = RPA2
T3CK T3CKR T3CKR<3:0> 4'’b0001 = RPA10
4’b0010 = RPA14
T7CK T7CKR T7CKR<3:0> 460011 = RPB2
IC1 IC1IR IC1R<3:0> 4’b0100 = RPB6
U1RX UTRXR U1RXR<3:0> 4'b0101 = RPB10
4’b0110 = RB14
U2CTSn U2CTSnR U2CTSnR<3:0> 4'b0111 = RPC2
C1RX C1RXR C1RXR<3:0> 4'p1000 = RPC6
- 4’51001 = RPC11
ECRS ECRSR ECRSR<3:0> gl b
ERXD2 ERXD2R ERXD2R<3:0> 4'b1011 = RPK2
SS1 SS1R SS1R<3:0> 4'b1100 = RPK6
OCFB OCFBR OCFBR<3:0> 2,3118? _ Eggg
4b1111 = PTG30
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[pin name]R Value to RPn Pin Selection

TABLE 13-2: INPUT PIN SELECTION (CONTINUED)
Peripheral Pin [pin name]R SFR [pin name]R bits

INT1 INT1IR INT1R<3:0>

T4CK T4CKR T4CKR<3:0>

IC2 IC2R IC2R<3:0>

U3CTSn U3CTSnR U3CTSnR<3:0>
SS2 SS2R SS2R<3:0>

C2RX C2RXR C2RXR<3:0>

OCFA OCFAR OCFAR<3:0>

4’b0000 = RPA3
4’b0001 = RPA11
4’0010 = RPA15
4’0011 = RPB3
4’0100 = RPB7
4’b0101 = RPB11
4’b0110 = Reserved
4’b0111 = RPC3
4’1000 = RPC7
4’1001 = RPC8
4’1010 = RPC12
4’b1011 = RPK3
4’b1100 = RPK7
4’b1100 = RPK11
4’b1101 = Reserved
4’b1111 = PTG31
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13.4.6 OUTPUT MAPPING

In contrast to inputs, the outputs of the PPS options
are mapped on the basis of the pin. In this case, a
control register associated with a particular pin
dictates the peripheral output to be mapped. The
RPnR registers (Register 13-2) are used to control
output mapping. Like the [pin name]R registers, each
register contains set of 4-bit fields. The value of the
bit field corresponds to one of the peripherals, and
that peripherals output is mapped to the pin (see
Table 13-3 and Figure 13-3).

A null output is associated with the output register
Reset value of ‘0’. This is done to ensure that remap-
pable outputs remain disconnected from all output pins
by default.

FIGURE 13-3: EXAMPLE OF
MULTIPLEXING OF
REMAPPABLE OUTPUT
FOR RPAO

RPAOR<3:0>

Default
U1TX Output

U2RTS Output |
RPAO
Output Data [\
>

REFCLKO1

13.4.7 CONTROLLING CONFIGURATION
CHANGES

Some restrictions on peripheral remapping are needed
to prevent accidental configuration changes as the
peripheral remapping can be changed during run time.
PIC32MZ W1 family of devices include two features to
prevent alterations to the peripheral map:

» Control register lock sequence
» Configuration bit select lock

13.4.7.1 Control Register Lock

Under normal operation, writes to the RPnR and [pin
name]R registers are not allowed. Attempted writes
appear to execute normally, but the contents of the
registers remain unchanged. To change these regis-
ters, they must be unlocked in hardware. The regis-
ter lock is controlled by the IOLOCK Configuration bit
(CFGCONO0<13>). Setting IOLOCK prevents writes to
the control registers; clearing IOLOCK allows writes.

Note: To set or clear the IOLOCK bit, an unlock
sequence must be executed. Refer to
Section 42. “Oscillators with Enhanced
PLL” in the “PIC32 Family Reference
Manual” for details.
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TABLE 13-3: OUTPUT PIN SELECTION
RPn Port Pin RPnR SFR RPnNR bits RPnNR Value to Peripheral Selection

RPAO RPAOR RPAOR<4:0> 5'b00000 = No Connect

RPA4 RPA4R RPA4R<4:0> g:gggg% = 8;;)1('8

RPA12 RPA12R RPA12R<4:0> iy

RPBO RPBOR RPBOR<4:0> 500100 = SDO2

RPB4 RPB4R RPB4R<4:0> 5'b00101 = OC1

RPBS RPB8R RPB8R<4:0> 5600110 = C1TX
5'b10010 = REFO1

RPB12 RPB12R RPB12R<4:0> 2110011 = PTG28

RPCO RPCOR RPCOR<4:0>

RPC4 RPC4R RPC4R<4:0>

RPKO RPKOR RPKOR<4:0>

RPK4 RPK4R RPK4R<4:0>

RPK8 RPK8R RPK8R<4:0>

RPK12 RPK12R RPK12R<4:0>

RPC9 RPCOR RPC9R<4:0>

RPC13 RPC13R RPC13R<4:0>

RPA1 RPA1R RPA1R<4:0> 5'b00000 = No Connect

RPA5 RPA5R RPA5R<4:0> g:gggg?; = ggg’j

RPA13 RPA13R RPA13R<4:0> SLAtAND = SBEE

RPB1 RPB1R RPB1R<4:0> 5'b00101 = OC2

RPB5 RPB5R RPB5R<4:0> 5'b00110 = C2TX

RPBY RPBYR RPB9R<4:0> 5510010 = REFO2
510011 = PTG29

RPB13 RPB13R RPB13R<4:0> 510110 = ETXERR

RPC1 RPC1R RPC1R<4:0>

RPC5 RPC5R RPC5R<4:0>

RPK1 RPK1R RPK1R<4:0>

RPK5 RPK5R RPK5R<4:0>

RPK9 RPK9R RPK9R<4:0>

RPK13 RPK13R RPK13R<4:0>

RPC10 RPC10R RPC10R<4:0>

RPC14 RPC14R RPC14R<4:0>

DS70005425A-page 220

Preliminary Data Sheet

© 2020 Microchip Technology Inc.



PIC32MZ W1 and WFI32E01 Family

TABLE 13-3: OUTPUT PIN SELECTION (CONTINUED)

RPn Port Pin RPnR SFR RPnNR bits RPnNR Value to Peripheral Selection
RPA2 RPA2R RPA2R<4:0> 5600000 = No Connect
RPA10 RPA10R RPA10R<4:0> 9'b00010 = USRTS
RPA14 RPA14R RPA14R<4:0> e

5b00101 = OC3
RPB2 RPB2R RPB2R<4:0> 510010 = REFO3
RPB6 RPB6R RPB6R<4:0> SIS = FTES0
RPB10 RPB10R RPB10R<4:0> SRR E TS
RPB14 RPB14R RPB14R<4:0>
RPC2 RPC2R RPC2R<4:0>
RPC6 RPC6R RPC6R<4:0>
RPK2 RPK2R RPK2R<4:0>
RPK6 RPK6R RPK6R<4:0>
RPK10 RPK10R RPK10R<4:0>
RPK14 RPK14R RPK14R<4:0>
RPC11 RPC11R RPC11R<4:0>
RPC15 RPC15R RPC15R<4:0>
RPA3 RPA3R RPA3R<4:0> 5’00000 = No Connect
RPA11 RPA11R RPA11R<4:0> 9'b00001 = UTRTS

5600010 = U2TX
RPA15 RPA15R RPA15R<4:0> 5500100 = SS2
RPB3 RPB3R RPB3R<4:0> 5b00101 = OC4
RPB7 RPB7R RPB7R<4:0> SRl = REFCE
RPB11 RPB11R RPB11R<4:0> g,g}g?}; : ggg;
RPC3 RPC3R RPC3R<4:0>
RPC7 RPC7R RPC7R<4:0>
RPC8 RPC8R RPC8R<4:0>
RPK3 RPK3R RPK3R<4:0>
RPK7 RPK7R RPK7R<4:0>
RPK11 RPK11R RPK11R<4:0>
RPC12 RPC12R RPC12R<4:0>
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13.5 Function Priority for Device Pins

Device pins have an associated priority order in which
functionality is brought out on it. Availability of PPS
functionality is impacted by this priority order. For
example, if high-speed UART is enabled, pins PASG,
PA7, PA8, and PA9 are given priority to be used as
UART pins instead of PORT pins.

Refer to Table 13-4, Table 13-5, Table 13-6, and
Table 13-7 for the priority in which functions are
brought out on each device pin.

Refer to 2.0 “PIC32MZ1025W104 SoC Description”
for mapping of device pin name to package pin num-
bers.

Note:  Refer to corresponding reference
peripheral chapter for functionality details.

TABLE 13-4: PRIORITY FOR DEVICE PINS PA(N) (N = 0-15)

Pin Name Functions in Priority Order Reference Peripheral

PAO SQICS0 SaQl
CVDT17 CVD
RPAO PPS
IOCAO Change Notification
RAO Port I/0

PA1 RPA1 PPS
SS1/CS1/FSYNC1 SPI
I0CA1 Change Notification
RA1 Port I/0

PA2 RPA2 PPS
SCL2 12C
I0OCA2 Change Notification
RA2 Port I/0

PA3 RPA3 PPS
SDA2 12C
IOCA3 Change Notification
RA3 Port I/0

PA4 RPA4 PPS
SCL1 12C
I0OCA4 Change Notification
RA4 Port I/0

PA5 RPAS PPS
SDA1 12C
I0OCAS Change Notification
RA5 Port I/0

PA6 U1CTSn UART/USART
IOCAB6 Change Notification
RA6 Port I/0

PA7 U1RTSn/U1BCLK UART/USART
IOCA7 Change Notification
RA7 Port I/0
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TABLE 13-4: PRIORITY FOR DEVICE PINS PA(N) (N = 0-15) (CONTINUED)

Pin Name Functions in Priority Order Reference Peripheral

PA8 U1RX UART/USART
IOCA8 Change Notification
RA8 Port I/0

PA9 U1TX UART/USART
I0OCA9 Change Notification
RA9 Port I/0

PA10 AN17 ADC
CVD17 CVD
CVDR17 CVD
RPA10 PPS
CTRTMO Timer
INTO Edge Interrupt
I0OCA10 Change Notification
RA10 Port I/0

PA11 RPA11 PPS
SCK2 SPI
IOCAMM Change Notification
RAM Port I/0

PA12 AN16 ADC
CVD16 CVD
CVDR16 CVD
RPA12 PPS
CTRTM1 Timer
I0OCA12 Change Notification
RA12 Port I/0

PA13 AN15 ADC
ANN1 ADC (Differential)
CVD15 CVD
CVDR15 CVD
RPA13 PPS
IOCA13 Change Notification
RA13 Port I/0

PA14 AN14 ADC
ANNO ADC (Differential)
CVD14 CVD
CVDR14 CVD
RPA14 PPS
IOCA14 Change Notification
RA14 Port I/0
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TABLE 13-4: PRIORITY FOR DEVICE PINS PA(N) (N = 0-15) (CONTINUED)

Pin Name Functions in Priority Order Reference Peripheral
PA15 AN13 ADC
CVD13 CVD
CVDR13 CVD
RPA15 PPS
IOCA15 Change Notification
RA15 Port I/0
TABLE 13-5: PRIORITY FOR DEVICE PINS PB(N) (N = 0-15)
Pin Name Functions in Priority Order Reference Peripheral
PBO ANO ADC
RPBO PPS
10CBO Change Notification
RBO Port I/0
PB1 AN1 ADC
CVD1 CVD
CVDR1 CVD
CVDT6 CVD
ETH_EXCLK_OUT Ethernet/Clock
RPB1 PPS
VBUSON USB
10CB1 Change Notification
RB1 Port I/0
PB2 PGD1/EMUD1 ICD
AN2 ADC
CvD2 CVD
CVDR2 CVD
CVDT5 CVD
RPB2 PPS
USBID USB
10CB2 Change Notification
RB2 Port I/0
PB3 PGC1/EMUCA1 ICD
AN3 ADC
CVvD3 CVD
CVDR3 CVD
CVDT4 CVD
RPB3 PPS
USBOEN USB
10CB3 Change Notification
RB3 Port I/0
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TABLE 13-5: PRIORITY FOR DEVICE PINS PB(N) (N = 0-15) (CONTINUED)

Pin Name Functions in Priority Order Reference Peripheral
PB4 PGC2/EMUC2 ICD
AN4 ADC
CvD4 CVD
CVDR4 CVD
CVDT3 CVD
RPB4 PPS
10CB4 Change Notification
RB4 Port I/0
PB5 PGD2/EMUD2 ICD
AN5 ADC
CVD5 CVD
CVDRS CVD
CVDT2 CVD
RTCC RTCC
RPBS PPS
10CB5 Change Notification
RBS Port I/0
PB6 TMS JTAG
ANG6 ADC
CVD6 CVD
CVDR6 CVD
CVDT1 CVD
RPB6 PPS
10CB6 Change Notification
RB6 Port I/0
PB7 TDO JTAG
AN7 ADC
CvD7 CVD
CVDR7 CVD
CVDTO CVD
RPB7 PPS
10CB7 Change Notification
RB7 Port I/0
PB8 PGC4/EMUC4 ICD
TCK JTAG
ANS8 ADC
CVvD8 CVD
CVDRS8 CVD
RPB8 PPS
10CB8 Change Notification
RB8 Port I/0
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TABLE 13-5: PRIORITY FOR DEVICE PINS PB(N) (N = 0-15) (CONTINUED)

Pin Name Functions in Priority Order Reference Peripheral

PB9 PGD4/EMUDA4 ICD/Test Entry
TDI JTAG
AN9 ADC
CVvD9 CVD
CVDR9 CVD
RPB9 PPS
10CB9 Change Notification
RB9 Port I/0

PB10 AN10 ADC
CVvD10 CVD
CVDR10 CVD
LVDIN LVD Voltage Reference
RPB10 PPS
10CB10 Change Notification
RB10 Port I/0

PB11 ANBO ADC (Alternate)
RPB11 PPS
10CB11 Change Notification
RB11 Port I/0

PB12 ANAO ADC (Alternate)
RPB12 PPS
10CB12 Change Notification
RB12 Port I/0

PB13 AN11 ADC
CVD11 CVD
CVDR11 CVD
RPB13 PPS
10CB13 Change Notification
RB13 Port I/0

PB14 AN12 ADC
CVvD12 CVD
CVDR12 CVD
RPB14 PPS
10CB14 Change Notification
RB14 Port I/0

PB15 SOSCI Secondary Oscillator Input
RPB15 Port Input Only
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TABLE 13-6: PRIORITY FOR DEVICE PIN PC(N) (N = 0-15)
Pin Name Functions in Priority Order Reference Peripheral
PCO SQICs1 sal
CVDT18 CVD
RPCO PPS
10CCO0 Change Notification
RCO Port I/0
PC1 SQID3 SQl
CVvDT19 CVD
RPCA1 PPS
10CC1 Change Notification
RC1 Port 1/0
PC2 SQiID2 sQl
CVDT20 CVD
RPC2 PPS
|10CC2 Change Notification
RC2 Port 1/0
PC3 SQID1 sal
CVvDT21 CVD
RPC3 PPS
I0CC3 Change Notification
RC3 Port I/0
PC4 SCLKI Secondary Oscillator - Digital
SQIDO0 SQl
CVvDT22 CVD
RPC4 PPS
10CC4 Change Notification
RC4 Port 1/0
PC5 SQICLK sQl
CVDT23 CVD
RPC5 PPS
I0CC5 Change Notification
RC5 Port 1/0
PC6 RPC6 PPS
SCK1 SPI
10CC6 Change Notification
RC6 Port I/0
PC7 RPC7 PPS
SDI1 SPI
10CC7 Change Notification
RC7 Port 1/0
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TABLE 13-6: PRIORITY FOR DEVICE PIN PC(N) (N = 0-15) (CONTINUED)

Pin Name Functions in Priority Order Reference Peripheral

PC8 RPC8 PPS
SDO1 SPI
I0CC8 Change Notification
RC8 Port I/0

PC9 CVDT7 CVD
ERXERR Ethernet
RPC9 PPS
10CC9 Change Notification
RC9 Port 1/0

PC10 CVDT8 CVD
ERXD1 Ethernet
RPC10 PPS
I0CC10 Change Notification
RC10 Port 1/0

PC11 CVDT9 CVD
ERXDO Ethernet
RPC11 PPS
I0CC11 Change Notification
RC11 Port I/0

PC12 CVDT10 CVD
ETH_CLK_OUT Clock/Ethernet
ERXCLK Ethernet
RPC12 PPS
I0CC12 Change Notification
RC12 Port I/0

PC13 CVDT11 CVD
ETXEN Ethernet
RPC13 PPS
I0CC13 Change Notification
RC13 Port I/0

PC14 CVDT12 CVD
ETXD1 Ethernet
RPC14 PPS
I0CC14 Change Notification
RC14 Port I/0

PC15 CVDT13 CVD
ETXDO Ethernet
RPC15 PPS
I0CC15 Change Notification
RC15 Port 1/0
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TABLE 13-7: PRIORITY FOR DEVICE PIN PK(N) (N = 0-15)

Pin Name Functions in Priority Order Reference Peripheral

PKO RF_FE_3 Wi-Fi®
RPKO PPS
I0CKO Change Notification
RKO Port I/0

PK1 RF_FE_4 Wi-Fi®
RPK1 PPS
I0CK1 Change Notification
RK1 Port I/0

PK2 RF_FE_1 Wi-Fi®
AN19 ADC
CvD19 CVD
CVDR19 CVD
RPK2 PPS
I0CK2 Change Notification
RK2 Port I/0

PK3 RF_FE_2 Wi-Fi®
AN18 ADC
CVvD18 CVD
CVDR18 CVD
RPK3 PPS
IOCK3 Change Notification
RK3 Port I/0

PK4 VREGCTRLO Wi-Fi®
BT_CLK_OUT Oscillator
SCANDIAGS ATPG Scan
RPK4 PPS
I0CK4 Change Notification
RK4 Port I/0

PK5 VREGCTRLA1 Wi-Fi®
PTA_WLAN_ACTIVE Wi-Fi®
RPKS PPS
I0OCK5 Change Notification
RKS Port I/0

PK6 PTA_BT_PRIO Wi-Fi®
RPK6 PPS
IOCK®6 Change Notification
RK6 Port 1/0

PK7 PTA_BT_ACTIVE Wi-Fi®
RPK7 PPS
I0CK7 Change Notification
RK7 Port 1/0
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TABLE 13-7: PRIORITY FOR DEVICE PIN PK(N) (N = 0-15) (CONTINUED)

Pin Name Functions in Priority Order Reference Peripheral

PK8 RF_FE_7 Wi-Fi®
RPK8 PPS
IOCK8 Change Notification
RK8 Port I/0

PK9 RF_FE_8 Wi-Fi®
RPK9 PPS
I0CK9 Change Notification
RK9 Port I/0

PK10 RF_FE_6 Wi-Fi®
RPK10 PPS
I0CK10 Change Notification
RK10 Port I/0

PK11 RF_FE_5 Wi-Fi®
RPK11 PPS
IOCK1M1 Change Notification
RK11 Port I/0

PK12 CVDT14 CVD
ERXDV Ethernet
RPK12 PPS
I0CK12 Change Notification
RK12 Port I/0

PK13 CVDT15 CVD
EMDIO Ethernet
RPK13 PPS
I0OCK13 Change Notification
RK13 Port I/0

PK14 CVDT16 CVD
EMDC Ethernet
RPK14 PPS
I0CK14 Change Notification
RK14 Port I/0

PK15 SOSCO Secondary Oscillator Output
RPK15 Port Input Only

DS70005425A-page 230

Preliminary Data Sheet

© 2020 Microchip Technology Inc.




PIC32MZ W1 and WFI32E01 Family

|BWIOBPEXAY Ul UMOUS D1E SONjeA }9say |0, Se peal ‘pajuswajdwiun = — oS8y U0 SN[EA UMOUNUN = X :puabo
0000 <0:-¥>4S1vdyd — - - - - - - - - - - 0:51
ysLvdy | OgvL
0000 - | - _ - _ - _ - - - - — - — — — - - — | oue
0000 <0:7>4¥lvdd — - - - - - - - - - - 0:51
urlvdy | sevl
0000 =TT — — — — — - - — - - — | aue
0000 <0:'y>4€lvdd = = =" = = = = = = = = (0813
HeLvdY | revl
0000 - | - _ - _ - _ - - - - — - - — - - - — | 9ue
0000 <0:¥>42lvdd = = = = = = —r = = = — 051
yzLvdy | ogvl
0000 = =]1=1l=1] = — — — — - — - — - - — | ae
0000 <0-7>dllvdd — - - - - - - - - - - 0:51
ylvdy | Ozvl
o0 | = [ =] =] =] = — — — — — - — - — — — | o
0000 <0:¥>40lvdd — - - - - - - - - - - 0:51
HoLvdy | szl
0000 - | - _ - _ - _ - - - - — - — — — - - — | oue
0000 <0:7>4Svdd — - - - - - - - - - - 0:51
dovdd | vyl
0000 === =1 — — — — — - - — - - — | aue
0000 <0:¥>4¥vdyd — = — =i — = = — —= —= = 0:GL
urvdd | ol
0000 - | - _ - _ - _ - - - - — — - — — - - — | 9oue
0000 <0:¥>4eEVdY — = — — — = = — — = = 051
yevdy | oovl
0000 = =1=1=] = — — — - - - - - - - — | o
0000 <0:7>d2vdd = — —> — — i = = — — - 051
yzvdd | sovi
o0 | = [ = | =] =] = — — — — — — — - - - — | o
0000 <0:¥>41lvdd = - - - - s - - - - - 0:51
Uiy | vovi
0000 - | - _ - _ - _ - - - - — — - — — - - — | oue
0000 <0:7>40vdd — - - - - - - - - - - 0:51
dovdy | oovi
0000 — | = | = — — — — — — — — — — — — — | oie
s
w - =g
2 oL | uz | zev | seL | woz | snz | omz | wez sz | eisz | owoz | wuz | zisz | euez | vhoe | sine | F £3 D5
02 b 2% -y
@ a =6 2
© == ~a
sng @
dVIN 43181938 1NdLNO 103713S Nid TVH3HdIY3d :8-€1 319Vl
s19)s169y [01)UOD SHOd O/l 9°C)

Preliminary Data Sheet DS70005425A-page 231

© 2020 Microchip Technology Inc.



PIC32MZ W1 and WFI32E01 Family

|EWIOBPEXAY Ul UMOUS 91e SONjeA 19say |0, Se peal ‘pajuswajduwiuf = — ‘18Say U0 SN[EA UMOUNUN = X :puabo]

0000 <0r>¥118d - | - — — — — — — — — — | os
uiady | oovl

0000 = =]=1=] = — — — - - - — - - - — | aue

0000 <0:7>H018dY 051
dolady | sovi

oooo [ - | = — — — — — — — — — | oe

0000 <0'>¥6ad ot
ueady | vovl

0000 - | - _ - _ - _ - - - - — - — — - - - — | e

0000 <0:>4gady 051
ygady | oovl

0000 = === = — — — — - - — - - - — | o

0000 <0'7>¥28d ol
yiady | ogvL

0000 - | - _ - _ - _ - - - - - - - - — - - — | oue

0000 <0'7>98dY 0
ogdy | ssvl

0000 = =]=1=] = — — — - - - — - - - — | aue

0000 <0:>gad 051
sady | revl

o0 | = [ =] -]=1] = - | - — — — - — - — — — | e

0000 <0:v>4d¥ddd - - - - - - - - - - - 0:51
urady | osvl

0000 - | - _ - _ - _ - - - - — - — — — - - — | oue

0000 <0:>deddd - - - - - - - - - - - 0:51
yeady | ovvL

0000 =TT — — — — — - - — - - — | aue

0000 <0:p>¥zady ol
yeady | svvl

0000 - | =1 = _ - _ - - - - — - - — - - - — | 9ue

0000 <0:v>d19dd = = = = = = —r = = = — 051
uiady | vy

0000 = =]1=1l=1] = — — — — - — - — - - — | ae

0000 <0:¥>409dd — — — = — — = — - - - 051
Hogdy | vorvi

0000 — | = | = — — — — — — — — — = = = — | e
s
® 2 &E
2 oL | uzr | zev | eeL | woz | snz | omz | wez sz | eisz | owez | wiuz | zusz | euez | vhoe | sine | £3 B5
82 s | 22 | 8%

0 =0
sng @
(Q3INNILNOD) dVIN ¥31S193¥ 1NdL1NO LI313S Nid TVHIHINAd  :8-€L 3149Vl

© 2020 Microchip Technology Inc.

Preliminary Data Sheet

DS70005425A-page 232



PIC32MZ W1 and WFI32E01 Family

|BWIDBPEXAY Ul UMOYS 18 SaNjeA 1asay .0, Se peal ‘pajuaiuajdiiun = — }osay U0 SN[EA UMOUNUN = ¥ :puabo
0000 <0:¥>480dd = = = = = = —r = = = — 051
8Oy | Owvl
0000 = =]1=1l=1] = — — — — - — - — - - — | ae
0000 <0:7>4.0dd - - - - - - - - - - - 0:51
yLodY | o6Vl
o0 | = [ = | =] =] = — — — — — - — - — — — | o
0000 <0:¥>490dd - — - — — — - - - - - 0§51
9Oy | 86Vl
0000 - | - _ - _ - _ - - - - — - — — — - - — | oue
0000 <0:7>490dd - - - - - - - - - - - 0:51
¥sody | vevl
0000 =TT — — — — — - - — - - — | aue
0000 <0:¥>4v0dd — = — = = = = — = = =5 051
uyOodY | 06Vl
oooo [ O — — — — — — — — — — — | auue
0000 <0:7>4€0dd = = = = = = —r = = = — 051
yEody | o8vi
0000 = =]1=1l=1] = — — — — - — - — - - — | ae
0000 <0:7>420dd - - - - - - - - - - - 0:51
¥zody | s8vl
o0 | = [ = | =[] =] = — — — — — - — - — — — | o
0000 <0:¥>410dd - - - - - s - - - - - 0:51
HI0dY | 8Vl
0000 - | - _ - _ - _ - - - - — — - — — - - — | oue
0000 <0:7>400dd - - - - - - - - - - - 0:51
004y | 08Vl
0000 =lI=1=1=1 = — — — - - - — - - - — | o
0000 <0:'v>d¥lddd — - - - - - - - - - - 0§51
uvlady | suvi
0000 - | - _ - _ - _ - - - - — — - — — - - — | e
0000 <0:¥>4€lddd — = — — — = = — = = = 051
yelady | vvi
0000 = =1=1=] = — — — - - - - - - - — | o
0000 <0:¥>d2l9dd — — —> — — i = = — — - 051
yziady | ozvi
0000 — | = | = — — — — — — - - = — — — — | o
s
w - =g
2 oL | uzr | zey | eeL | woz | snz | omz | wez sz | eisz | oWz | wuz | zisz | euez | vhoe | sine | £3 D5
@ W ] w o ] W
i) a =6 ly o
© == ~ o
sng @
(Q3INNILNOD) dVIN ¥31S193Y 1NdL1NO LO313S Nid TVHIHINAd  :8-€L 3149Vl

Preliminary Data Sheet DS70005425A-page 233

© 2020 Microchip Technology Inc.



PIC32MZ W1 and WFI32E01 Family

|EWIOBPEXAY Ul UMOUS 91e SONjeA 19say |0, Se peal ‘pajuswajduwiuf = — ‘18Say U0 SN[EA UMOUNUN = X :puabo]

0000 <0:7>4¥PAdd — — — = = — = — - - - 0:51
Uiy | oavl

0000 = =]=1=] = — — — - - - — - - - — | aue

0000 <0:7>deNdH - - - - - - - - - - - 0:51
¥y | 0oVl

oooo [ — — — — — — — — — — — | oe

0000 <0:¥>4Mdd - - - - - - - - - - - 051
uOIdY | 80VL

0000 - | - _ - _ - _ - - - - — - — — - - - — | e

0000 <0:-7>dIMdd - - - - - - - - - - - 0:51
UIY | OVl

0000 = === = — — — — - - — - - - — | o

0000 <0:¥>40Mdd — — — — = — = = = = — 0:s1
UMY | 00VL

0000 - | - _ - _ - _ - - - - - - - - — - - — | oue

0000 <07>510d — — — — — — — — — — — | os
¥sLodY | o8Vl

0000 = =]=1=] = — — — - - - — - - - — | aue

0000 <0:7>4d¥10dd - - - - - - - - - - - 0:51
¥rLody | savl

o0 | = [ =] -]=1] = — — — — — - — - — — — | e

0000 <0:7>4€10dd - - - - - - - - - - - 0:51
yeLodY | vavl

0000 - | - _ - _ - _ - - - - — - — — — - - — | oue

0000 <0:7>4¢10dd - - - - - - - - - - - 0:51
¥zLodY | ogvl

0000 =TT — — — — — - - — - - — | aue

0000 <07>d110dY — — — — = = = = = = = 'Sl
uLOdY | OvwL

0000 - | - _ - _ - _ - - - - — - - — - - - — | 9ue

0000 <0:¥>401.0dd = = = = = = —r = = = — 051
H0LOdY | 8Vl

0000 = =]1=1l=1] = — — — — - — - — - - — | ae

0000 <0:¥>460dd — — — = — — = — - - - 051
¥BOdY | PWVL

0000 — — — — — = — = — — — — — — — — CTHE
s
w - =g
2 oL | uzr | zev | eeL | woz | snz | omz | wez sz | eisz | owez | wiuz | zusz | euez | vhoe | sine | £3 B5
82 s | 22 | 8%

0 =0
sng @
(Q3INNILNOD) dVIN ¥31S193¥ 1NdL1NO LI313S Nid TVHIHINAd  :8-€L 3149Vl

© 2020 Microchip Technology Inc.

Preliminary Data Sheet

DS70005425A-page 234



PIC32MZ W1 and WFI32E01 Family

‘|EWIOBPEXAY Ul UMOYS SJE SANjeA 19say *,0, Se peal ‘pajuswajduwiun = — }osay U0 SN[eA UMOUMU( = X :pusaban
0000 <0:'7>d¥IMdd - - - - - - - - - - - 0§51
Uiy | 8dvl
0000 - | - _ - _ - _ - - - - — - — — — - - — | oue
0000 <0:7>4€INdd - - - - - - - - - - - 0:51
HELIdY | bVl
0000 =TT — — — — — - - — - - — | aue
0000 <0:'y>4ZiMdd =" = =" = = = = = = = = (0813
HZIidd | 0dvl
oooo [ O — — — — — — — — — — — | oe
0000 <> LY — — — — — — — — — — — | os
UMY | 03Vl
0000 = =]1=1l=1] = — — — — - — - — - - — | ae
0000 <0:7>40IMdd - - - - - - - - - - - 0:51
HOLIdY | 83Vl
o0 | = [ = | =[] =] = — — — — — - — - — — — | e
0000 <0:¥>46Mdd - - - - - s - - - - - 0:51
Uy | vav
0000 - | - _ - _ - _ - - - - — — - — — - - — | oue
0000 <0:7>48Mdd - - - - - - - - - - - 0:51
uaMdy | 03V
0000 =lI=1=1=1 = — — — - - - — - - - — | o
0000 <0:¥>4.Mdd — — — - - - - - - - - 051
ULy | oavl
0000 - | - _ - _ - _ - - - - — — - — — - - — | e
0000 <0:7>4MdH — = — — — = = — = = = 051
UMY | 8avl
0000 = =1=1=] = — — — - - - - - - - — | o
0000 <0:7>"SMdd — — —> — — i = = — — - 051
Ui | vavL
0000 — | = | = — — — — — — - - = — — — — | oie
s
® - &E
2 oL | uzr | zey | eeL | woz | snz | omz | wez sz | eisz | oWz | wuz | zisz | euez | vhoe | sine | £3 D5
82 e | 22 | 8%
n =0
sng @
(Q3INNILNOD) dVIN ¥31S193Y 1NdL1NO LO313S Nid TVHIHINAd  :8-€L 3149Vl

Preliminary Data Sheet DS70005425A-page 235

© 2020 Microchip Technology Inc.



PIC32MZ W1 and WFI32E01 Family

[EWIOBPEXAY Ul UMOYS 91e SaNjeA 19say |0, Se peal ‘pajuswajdwiun = — ‘19Say U0 SN[EA UMOUNUN = X :puabo
00000 <0:€>4MO9L — - - - - - - - - - - - 0:S1
uMooL | sesl
oooo0 [ — | — | = | — — — — — — — — — — - - — | oue
00000 <0:€>4MOGL — — — — = = = = == — — — 0:S1
WiosL | veel
oooo | — | = | = | = — — — — — — — — — - - — | ouie
00000 <0:€>uMObL — — — — — — — — — — — — | og
WiorL | oz8l
00000 | — | — i - | - - - - - — — — — — — — — | oue
00000 <0:€>4YMOEL - _— - _— - - - - - - - - 0:S1
UMOEL | 018l
oooo0 [ — | = | = | — — — — — — — — — — - - — | ouie
00000 <0:€>uM0ZL — — — — — — — — — - - — | og
wiozL | siel
oooo0 [ = | = | = | — — — — — — — — — — — — — | oue
00000 <0:€>8MOLL — - - - - - - - - - - - 0:S1
WioLL | vl
oooc0 | — [ = | = | = — — — — — — — — — - - — | oue
00000 1<0:€>4¥LNI — = — = — = = = = = = = 0:S1
uvINL | olsl
00000 — | = | = — — — — — — — — — — — — — | oule
00000 <0:€>4ELNI — — — — — — — — — == == — 01
¥EINL | D08l
00000 | — | — i - | - - - - - — — — — — — — — | ouie
00000 <0:€>HZLNI — - - - - - - - - - - - 051
¥zZINI | 808l
oooo0 [ = | = | = | — - — — — — — — — — — — — | oue
00000 <0:€>4L1NI — — — - — - - - - - - - 01
dLIN | vo8l
00000 — | = 7 — — — — — — — — — — — — — — | ol
00000 <0-€>4H0LNI — - - - - - - - - - - - 0:S1
HOINI | 008t
oooco | — [ = | = | = — — — — — — — — — - - — | oue
s
w — -2
2 oL | wz | zeL | 6L | woz | snz | emz | wee svz | ez | oWz | wiz | zusz | swez | vuoe | suie | F z3 B 5
8% 5 | 8z | 8%
w Q =0 3+
) = =~ 3
sug &
dVIN 431SI93d 1NdNI 13373S Nid TVd3HdIb3d :6-€1 319VL

© 2020 Microchip Technology Inc.

Preliminary Data Sheet

DS70005425A-page 236



PIC32MZ W1 and WFI32E01 Family

|EWIIOBPEXAY Ul UMOYS SJE SANjeA 19say *,0, Se peal ‘pajuswalduwiun = — '}9say U0 SN[eA UMOUMUM = X :pusaban

00000 <0:p>uXMZN — — — — — — — — — — — — oGl
uxuen | vl

00000 | — | — i - _ - - - - - — — — — — — — — | ouie

00000 <0:¥>4S10lNn = = - - - - - - - - - - 051
¥s10IN | 081

oooo0 [ — | = | = | — - — — — — — — — — — — — | oue

00000 <0:y>4Xdln — — — - — - - - - - - - 01
uxaLn | ogsl

00000 — | = 7 — — — — — — — — — — — — — — | oule

00000 <0:¥>4Ad400 — — - - - - - - - - - - 0:S1
¥a400 | 8981

00000 | — | — i - | - - - - - — — — — — — — — | ouie

00000 <0:¥>40400 — =" — = — = = = = = = = 0:S1
¥0400 | vo8l

00000 — | = i — — — — — — — — — — — — — — | oule

00000 <0:¥>49400 = — — — — — — — — == == — 01
¥g400 | 0981

00000 | — | — i - | - - - - - — — — — — — — — | ouie

00000 <0:¥>4v400 = = - - - - - - - - - - 051
¥v400 | os8l

oooo0 [ — | = | = | — - — — — — — — — — — — — | o

00000 <0:>4v2l = = - — — — — — — - - - 0:S1
uvol | visL

00000 — | = | = — — — — — — — — — — — — — | ouie

00000 <0:7>4eDl — — - - - - - - - - - - 0:S1
¥eol | ovsl

oooo0 [ — | — | = | — — — — — — — - — — — — — | oue

00000 <0:7>422l — - - - - - - - - - - - 0:S1
¥eol | oesl

00000 — = = — = — = — — — — = — — — — YRR

00000 <0:'>412l — — — — = — — = — = = = 01
yiol | sest

00000 | — | — | — _ - - - - - — — — — — — — — | ouie

00000 <0:€>4MILL == = — — = — — = — o - - 051
¥ioLL | ozsl

oooc0 | — [ = | = | = — — — — — — — - - — — — | oue
s
w o =2
2 oL | uzr | zey | ek | woz | snz | ez | wee sz | eisz | owoz | Wiz | zusz | euez | vhoe | sine | = z3 ®5
8% 5 | Bz | 8%
0 «Q =0 #* Q
o = =3
sug &

(G3INNILNOD) dVIN ¥3LSI93Y LNdNI LO3T3S Nid TVYIHdINAd

*6-€1 319Vl

Preliminary Data Sheet DS70005425A-page 237

© 2020 Microchip Technology Inc.



PIC32MZ W1 and WFI32E01 Family

‘|EWIIOBPEXAY Ul UMOYS SJE SaNjeA 1asay *,0, Se peal ‘pajuswajduwiun = — '}9say U0 SN[eA UMOUMU( = X :pusaban
00000 <0:p>I43Y — — — — — — — — — — — — | og
yi43y | 008l
00000 | — | — i - _ - - - - - — — — — — — — — | oue
00000 <0:7>4dXd2O - _— - _— - - - - - - - - 0:S1
uxyeo | 8osl
oooo0 [ — | = | = | — — — — — — — — — — - - — | ouie
00000 <0>dXHLO — — — — — — — — — - - — | og
uxdLo | vosl
oooo0 [ = | = | = | — — — — — — — — — — — — — | oue
00000 <0:7>4NIZSS — - - - - - - - - - - - 0:S1
uNIZSS | 8vsl
oooo0 [ — | — | = | — — — — — — — — — — - - — | oue
00000 <0:¥>42lds — — — — = = = = == — — — 0:S1
yzias | wvel
oooo | — | = | = | = — — — — — — — — — - - — | oue
00000 <07>uNILSS — — — — — — — — — — — — | og
uNILSS | 0681
00000 | — | — i - _ - - - - - — — — — — — — — | oue
00000 <0:¥>d11ds — - - - - - - - - - - - 051
uias | sest
oooo0 [ = | = | = | — - — — — — — — — — — — — | oue
00000 <0:¥>41€91d — — — - — - - - - - - - 01
uleoLd | 068l
00000 — | = 7 — _ — — — — — — — — — — — — — | oule
00000 <0:7>40€91d — - - - - - - - - - - - 0:S1
y0goLd | 088l
oooo0 [ — | = | = | — — — — — — — — — — — — — | o
00000 <0'¥>4S10€n — = — = — = = = = = = = 0:S1
¥sLoen | 088l
00000 — | = 7 — _ — — — — — — — — — = — — — | 9l
00000 <0:y>4XdeEN = — — — — — — — — == == — 01
uxen | ozs
00000 | — | — i - _ - - - - - — — — — — — — — | ouie
00000 <0:¥>4S102n — - - - - - - - - - - - 051
¥sL0zZn | 881
o000 | — [ = | = | = — — — — — — — — — — — — | ouie
s
w - =2
2 oL | uzr | zeL | 6L | woz | snz | emz | wee sz | eisz | owez | Wiz | zuez | euez | vhoe | sine | = za ®5
5 2 & iz | 32
@ @ =2 * 2
S = =3
sug &

(G3INNILNOD) dVIN ¥3LSI93Y LNdNI LOIT3S Nid TVHIHdINAd

*6-€1 319Vl

© 2020 Microchip Technology Inc.

Preliminary Data Sheet

DS70005425A-page 238



PIC32MZ W1 and WFI32E01 Family

‘|EWIOBPEXAY Ul UMOYS SJE SANjeA 19say *,0, Se peal ‘pajuswalduwiun = — '}osay U0 SN[eA UMOUMUN = X :pusaban
00000 <0p>¥zaxy3 — — - — — — — — — — — — | osl
yzaxy3 | veel
oooo0 [ — | = | = | — — — — — — — — — — — — — | oue
00000 <0:7>deadxy3 — — - - - - - - - - - - 0:S1
¥eaxy3 | osel
oooo0 [ — | — | = | — — — — — — — - — — — — — | oue
00000 <0:7>dMTOX13 — - - - - - - - - - - - 0:S1
¥y10X13 | 061
ooo0 | — | = | = | = — — - — — — — — — — — — | oue
00000 <0:7>4SyO3 — — — — = — — = — = = = 01
¥sHO3 | 8.6l
00000 | — _ - i - | - - - - - — — — — — — — — | ouie
00000 <0:¥>47003 == = — — = — — = — o - - 051
¥1003 | v6l
o000 | — | = | = | = — — — — — — — - - — - — | oue
s
w — -2
2 oL | uzr | zey | ek | woz | snz | ez | wee sz | eisz | owoz | Wiz | zusz | euez | vhoe | sine | = za CH
iE e | 2z | 8%
) Q =0 2
® = =3
sug &
(Q3INNILNOD) dVIN ¥31S1938 LNdNI LOF13S Nid TVYIHdINEd  :6-€L 319Vl

Preliminary Data Sheet DS70005425A-page 239

© 2020 Microchip Technology Inc.



PIC32MZ W1 and WFI32E01 Family

‘uoljewLIoul 810w

104 . S19)s169Y ANI PUB ‘13S ‘Y19, £ U0IIDag 9338 AjpA130adsal ‘Ox(Q pue gx0 ‘X0 40 19syo ue snid ‘ssaippe |[eniiA s} je sia)sibal AN| pue 133 ‘Y10 Bulpuodsaniod aaey a|qe) siuy} ul sid)sibal |y L 39JON
‘|lewioapexay Ul UMOYS aJe San|eA }9say -0, Se peal ‘pajuswajdwiun = — }9say U0 aNjeA UMOUNUN = X :puaba

0000 | OVANND | LWVANNO [ 2vaNNO | EVANNO [ $VANNO | GYANND | 9VANND | LVANNOD | 8VANNO [ 6VANNO | OLVANND | LLVANNO | ZLVANND | €LVANNOD | ¥LVANND [ GLVANNO [ 0:G1
VINNO | 0V00

0000 — — — — = — — = — — — — = = = — glile

ovL VL [478 evL Gv1 9vL 6vL 0LVL VL [437% rivL SLVL ;

0000 | yigND | -visND | -viSND | -wvisno | PYAVASNO | yisNo | -visng | £VAVASNO | BVIVISNO | yigNog | -visnO | -visNO | -visng |EFVIVASNOL yreno | -wisno | 06
VLVISNO | 0600

0000 — — — — — — — = — — — — = = = =" gliLe

0000 | OVAINO | LVIIND [ 2vaIND | €VaIND | +V3AINO GVaINO | 9vaINO LV3AINO 8v3aINO 6YAINO | O0LVIIND | LLVIAIND | 2lVaAIND | €LVIIND 7LVIINO | GLVAINOD | 061
VN3NO | 0800

0000 — — — — = — — — — — = — = = = = aliLe

0000 | — - - - - - - - - - - e TR - - No | o
VNOONOD | 0200

0000 — — — — = = — = — — — = = = = — gliLe

0000 | OVAdND | LVAdND | 2vAdND | EVAdND [ #VAdNO | SYAdNO | 9vAdND | LVAdND | 8VAdND | 6YAdND | 0LVAdNO | LiVAdND | 2lVAdND | €LVAdNO | ¥LVAdND [ GLvadNO | 0:GL
VAdND | 0900

0000 — — — — — — — — s s — — = = — — gliLe

0000 | OVNAND | LWNAND | 2vNdND | EVNAND [ #YNAND | SYNAND | 9YNAND | ZVNdAND | 8VYNdAND [ 6YNAND | 0LVNAND | LIVNAND | 2LVNAND | €LVNAND | #LVNAND [ SLVNdND | 0:GL
VNdND | 0500

0000 — — — — = = — - — — — — = = = - aliLe

0000 | 0v0OQO | L¥OQO | 2vodo | evoado ¥v¥0ao Gv0do | 9vodo /¥0d0 8v0do 6Y0d0 ([Aele[o] Ll¥0ao | zikvodo | €Lvddo yLv0ao | sivoao | oGl
voao | 0¥00

0000 — — — — = — — = — — — — = = — — gliLe

0000 | OVLV1 LVLV ALl eVIV1 PYLV] SVIV 9vIV1 VIV 8VIV1 6v1V1 0LVIV1 LVLYT [4A7\ 4 €LYV PIVIV SLVIV1 | 0:GL
VIV 0€00

0000 — — — — = — - - - - — — = = — — alie

0000 ovy AL (AL vy vy Svd vy AR 8vy 6vY oLvy LY Zivd eivy rivy SLvd 051
VLH¥Od | 0200

0000 — — = = = = = = — — — — s = — — glile

0000 | OVSI¥L | LVSIML [ 2VvSIML | €vSI™L PVSIYL GVSIML | 9vsIdL LVSI¥L 8VSIML BYSIYL 0LVSIdL LLVSIML | ZLvSIdL | €lvSI™L yIVSIHL | SLVSIYL | 0:GL
vsSidL | 0100

0000 — — — — — — — = — — — — = = = =" gliLe

0000 — — — — — — - - = = 0LYSNY — ZLYSNY €LYSNY 7LVSNY | GLVSNY | 0:Gl
V13SNY | 0000

0000 — — — — = — — — — — = — = = = = aliLe
s
w >3 |gE
2 0/91 VILL (411 €61 vi0Z s/e 9/ee Lee 8ive 6/SC 01/92 Wiz (4%}:74 €1i6e v1/0€ Sikie w £a s

> Q ©

= g | 3z |S%
i} Q =0 #* 2
] ~ o
sug ”

dVIN ¥31SI1938 VLHO0d :0L-€1 319Vl

© 2020 Microchip Technology Inc.

Data Sheet

iminary

Prel

DS70005425A-page 240



PIC32MZ W1 and WFI32E01 Family

1o} s19)s169Y ANI PUE ‘13S ‘Y10, €€ UOIOBS 995

‘uoljewojur 10w

‘RlaAnoadsal ‘OxQ pue gxQ ‘¥X0 JO Josyo ue snid ‘ssaippe [enuiA s je siaisiBal AN| pue |38 ‘Y10 Buipuodsaliod aney o|ge} siy) ui sieisiBal |y L 9JON

‘[eWIDBpEXaY Ul UMOYS 818 SeNn|eA 1esay ‘.0, Se peal ‘pajuswaldwiun = — 9S8y Uo anjeA umouyun = X :puabo]
0000 | 08000 | 18000 | zgodo | €godo | v¥8oao $8000 98000 ,82000 88000 69000 | 018000 118000 | z18000 | €18000 18000 = 0:Gl
g0do | orio
0000 — - — — - — — — — — — — — — — — aLiLe
0000 | 09lv1 | Laivl | zalvl | edivi val1v Sa1vl 991V 18171 841V 6911 0181V LaLv zia1vl €1a1v1 y181v1 siaivl | osh
alv1 | 0glo
0000 — - — — — — - — = = = = = = = = aLile
0000 | 08y L8y zay eay yay sy o8y 184 8ay 69y oLay ey ziay eLay viay siay | oSk
a140d | ozio
0000 - — — - — — — — - — — — — - — - 9LiLe
0000 | 0gSI¥L | LasIbL | zasidL | casidL | vasiyL gasidL | ogasiyL RIS 8aSIML 6asidL | orasidL 1asiL | ziasiL | €1asidL viasidL | siasidL | oL
aspdL | 040
0000 - — - - — — — — — — — — — — = — aLiLe
0000 | 0GSNV | LESNV | zaSNV | €aSNV yASNY SASNY 9dSNY LESNY 8aSNV 69SNY 0LESNY LLESNY ZLESNY | elasny y1ESNY = 0:G}
g713asNy | 0010
0000 — — — — - - - - — - — - - — — - 9Lile
s
o zx wE
W 0/91L WLl 4113 €/61 /102 s/e 9/ze LIge 8/ve 6/S¢ 0L/92 Wize [491:14 €162 v1/0€ GL/LE W 82 ﬂ S
0 2 Q ©
o= 5 w)u... n 2
o Q =8 ®2
[ ~ o
sug A

dVIN H31SI193d 9140d :LI-€L 319Vl

‘uoljewusojur alow

10} S19)s169Y ANI PUB ‘138 ‘Y19, £ UOIIag 883 AjpAj0adsal ‘OxQ pue gxQ ‘pX0 Jo Josyo ue snid ‘ssaippe [enuIA s} je sis)siBal AN| pue 138 ‘Y10 Buipuodsenioo aaey ajqey siyy ul sig)sibal [y i} 9JON

‘|EWIOBPEXAY Ul UMOYS 3Je San|eA 18say :,0, Se peal ‘pajusws|dwiun = — {}8Say U0 dN[eA UMOUNUN = X :puaba
0000 ov1dsS — — — — — — — — — — — — — — — 0§51
YINOOQ¥S | 0000
0000 — = o= = = = = = = = = = = = = = oLile
0000 | OVOMS — = = — = = = = — — = — — — — 0:Gl
YONOOYS | 0000
0000 = = = = = = = = = = = = = = = = olile
0000 0V4ND [A-Z1\e] ZV4AND E€V4AND YV4AND SV4ND 9V4AND LV4AND 8V4AND 6Y4NO 0LV4AND LLVAND ZLV4AND €LV4ND YLVAND SLVAND 061
V4ANO 0900
0000 = = = = = = = = = = = = = = = = oLile
s
w 2 |sg
3 0/9l VILL zsl /6l vi0Z S/z 9/zz LT 8Ive 6/5T 01/92 WiLe z18e £1/6Z vii0g se | = pN.h R
8 2 s | 22 |RZ
irs Q =0 # 2
® ~ o
sug @

(Q3INNILNOD) dVIN HILSIDIY V1¥Od :0l-€1L 319Vl

DS70005425A-page 241

Data Sheet

iminary

Prel

© 2020 Microchip Technology Inc.



PIC32MZ W1 and WFI32E01 Family

*uoljeLIoul aiow

10} S19)s169Y ANI PUE ‘L3S ‘41D, €€} UOIDag 935 AjoAnoadsal ‘X0 pue gxQ ‘X0 10 19s10 ue snid ‘ssaippe [enyiA s}l Je siaisiBal AN Pue 138 ‘4170 Buipuodsalioo aey a|qe) siy) Ui siaisibal [y i 9JON
[BWIOBPEXAY Ul UMOYS 91E SONjeA 19say |0, Se peal ‘pajuswajdwiun = — 18S9y U0 SN[EA UMOUNUN = X :puaba
0000 | 084ND | 184ND | za4ND | egdNo | vaaNO | sEano | omaNo | zaino | emano | egano | oimano | nadno | ziaano | elgano | vieano - 0is1
g4No | oglo
o000 | — = = = = = = = = = = = = — = —  |oue
0 ! z — .
0000 | go0o | ganno | ganno | EEINNO | ¥EINNO | SEINNO | 983NNO | s83NNO | 8S3INND | 68INNO | OLEINNO | LIGINNO | ZLEINNO | £L83NNO | pLEINNO o5l
ganNo | ovio
0000 [ — — — — — — — — — — — — = = = —  |oaue
o vg zd cd o 6 0 2 € v _ :
0000 | /19N | LvisND | Lvisno | tvisng | PELVISNO [y gng [ 98LVASNO | LAIVISNO [ 8BIVISNO | g 1 gno | Larvisno | HEIYASNO [ givieno | Latvisno | 1aivisno 0:5k Euis | o
0000 [ — — — — — — — — — — — — = = = —  |oue
0000 | 083IND | 183IND | zaaINo | egano | vEaIND | seaiNo | esano | eano | esano | esano | owmano | uweano | zieano | ersamo | vieano - 051
anano | osto
0000 | — — — — — — = — — — — = - — - —  |omie
o000 | — = = = = = = — = = = .m_.mw_w.mm_ - - - NO oSk
aNOOND | 0210
0000 | — — = = — — - — = — — = — — — —  |omie
0 ! z — .
0000 | ga9no | aaimo | gaino | €80dNO | v8AdNO | saadNo | 98@dNO | 18adNO | 88QdNO | 680dNO | 018AAND | 11EQAND | Z1EQdND | €18QdND | ¥18AdND 051
gadNo | 09to
0000 [ — — — — — — — — — — — — = — — —  |oaue
0 } z — .
0000 | o0 o | animno | anano | €8NIND | v8NdNO | sanaNO | 98ndNO | z8NdNO | 88NAND | 68NAND | 01ENANO | LIENAND | Z1aNdND | €18NdNO | piandNO 051
8ndND | 0510
0000 | — = = - — — — — — — — — = — — —  |omie
s
o >3 |HE
2 o9y | wzL | zsL | eel vioz siie oze LET 8z 6/SZ 0L/9zZ Wiz zu8z €162 vLI0g sue | = 2 | 9=
> g
m = 3 M)Ev _% 2
0 Q =0 # 2
® == =3
syg ]

(AQ3INNILNOD) dVIN ¥31SI193Y 9130d

‘L-€1 319Vl

© 2020 Microchip Technology Inc.

Data Sheet

iminary

Prel

DS70005425A-page 242



PIC32MZ W1 and WFI32E01 Family

‘uoljewojur 0w

10} s19)s16ay ANI PUB ‘13S ‘419, £'€1 UORIag 995 “A|oAnoadsal ‘“Ox(Q PUB gXQ ‘bX0 JO JosK0 ue shid ‘ssaippe [enpiA s}l Je siasiBal AN| pue 138 ‘Y10 Buipuodseliod aney ajge) siyj uisiaysiBal |y i 9JON
|BUWIDBPEXAY Ul UMOYS 18 SaN[eA 19say .0, Se peal ‘pajuauajdwiiun = — }osay U0 SN[EA UMOUNUN = ¥ :puaba
0000 | 004NO | 104ND | z0anD | €0dnD | voaNO | 04D | eodn0 | odNo | 804N0 | 604ND | 0104NO | WO4ND | 2b0daND | 104D | wLoano | s1oano | o
24No | 020
0000 = = = — = = = = = = — — — — — —  louie
z z S .
0000 | 003NND [ 1OINND | (& | €O3NNO | ¥OINND | GOINND | 903NNO | 203NNO | 803NNO | 603NNO | 0103NND | moaNNo || £ | eloanNo | vioanno || i o | o
23NND | Oveo
0000 — — — - — — — — — — — = = = = = oLile
0 10 P2 %) %) 9 6 0 m 2o € ¥ o .
0000 f 51vieND | LvLSND | 1visnD | Lvisno | POLVASNO | vigno | olvisno | £OLVASNO 8OLVISND | 4 yigNo | 1OLVLISND | OLVISNO | LVISNO | 1O1vLiSNO | 1oLviSND | otvisno | @S S -
0000 = = = = = = = = = — = = = — — — o
0000 [ 003INO | 103IND | z03IND | £03IND | vO3INO | s0aIND | 903IND | oaNo | soaNo | 603D | 010aND | LOFIND |zioaNo | €10aNo | vLo3IND | S103ND | oSt
ONaNO | 0820
0000 = = = = = - = = - = — - — - — —  lome
0000 |  — = = = = - - - - - - et I - - No | ol
ONOOND | 0220
0000 — — — — — — — — — — — — = = = = oLile
zoa z10a s0a | .
0000 | 00QdNO | 10QdND | £0adND | v0adNo | soadNo | 90adNo | zoadno | soadno | 60adno | oroadno | Lioadno | ° £10adNo | vioadno | ° 051
dNO dND dND
2adNO | 0920
0000 = = = = = = = — = — — = - = — — o
z 7 G .
0000 | 00NANO [ 10NdNO | - | €ONAND | ¥ONANO | SONANO | 99NdNO | LONdNO | 8ONdNO | 69NdND | 0LONANO | LKONAND | | | €LONdND | ¥1ONdND | | oo | Ot
oNdND | 0520
0000 = = = = = = = = = = = = = = — — e
0000 | 00000 | 10900 | 20000 | €00ao | vooao | soodo | e0oao | z00a0 | sooao | eoodo | oroodo | woodo | ziooao | elooao | wiooao | sioodo | o
2000 | ovzo
0000 — — — — — — - - — — — = = = = = oLile
0000 | oowv1 | o1 | zow | eowv1 | wowvn | sown | o1 | zowwn 8011 60lv1 | owolv1 | o1 | ziowv1 | siow1 | wloiv1 | siowvd | ot
oiv1 | oezo
0000 = = = = = = = = = — — = - = — — o
0000 |  00¥ VoY zo €0 O 50y 90 104 80y 60 0Ly Loy z1oy €10y Loy sloy | o5l
o1dod | ozzo
0000 — = = = = = — — — — — = = — - — e
0000 | oosmiL | 1osmL | zosmL | cosmL | vosmiL | sosmiL | oosmiy | sosmy | sosml | eosmiL | orosmiL | tosmL | ziosmil | siosil | viosmL | slosmL | ot
osiL | 0120
0000 — — — — — — - - — — — = — — = = aLile
s
o zx &
W 0/91L WLl 2/8L €/61 /02 s/e 9/2¢ L/gg 8ive 6/S¢C 0L/92 3974 [4%}:14 €16 vLI0€ SL/LE w 52 ﬂ S
> Q ©
m - 5 w)..m.' > 2
) Q =0 # 2
® ] =3
sig o

dVIN ¥31S1938 O130d :ZI-€1 319Vl

DS70005425A-page 243

Data Sheet

iminary

Prel

© 2020 Microchip Technology Inc.



PIC32MZ W1 and WFI32E01 Family

‘uoljewIoul aiow

10} s19)s16ay ANI PUB ‘L3S ‘Y19, €€l Uooag 993 "AjoAnoadsal ‘X0 pue gxQ ‘X0 JO 19syo ue snid ‘Ssaippe [enuiA sH je sis)siBal AN| pue | 3S ‘Y10 Buipuodsaliod aaey ajge) siyj Ui sioysibal |y i 910N
‘[BWIOBPEXBY Ul UMOYS BB SBN[eA Jasay *,0, SB peal ‘pajuswaldwiun = — }osay U0 SN[eA UMOUNUN = X :pusbo]
0000 | 0MOQO | 1M0QO | 24000 | €00 | ¥M0do So0ao | emoao 31000 8000 64000 | 01000 | 110a0 | zioao | €1xoao ¥I200 — | o5t
¥oao | oveo
0000 — - — — — — — — = = = = = = = — |ouue
0000 [ OMIv1 | WMLV1 | 2oV | edLvd PILV GOV MLV NI LY B0LY 0IMLYT LMLV | 2LV EIMLYT YIMLVT St ot
MLV
MV 0€€0
0000 — - — — — — — — — — — — — = — — |otue
0000 | oM¥ Iy [AY) ey o Sy oMY i NN ey 0Ly LY zixy eIy pIdY SIMY | 0'Gh
MLidod | 0zeo
0000 — — — - — — — — — = = = = = = — |otue
0000 | OMSIML | IMSIML | ZMSIML | €XSIML | pMSIML SISIHL | ovsi¥L ISIdL ENISINTE BYMSIML | OIMSIIL | LIMSIML | ZIMSIML | €IMSIHL | pivsiL wm_ﬂ 051
sl | oleo
0000 — - - - - - - - — - — — — — — — |9otue
0000 — — DISNY | eMsNY — — = = = = = = = = = — | ost
MI13SNY | 00€0
0000 — — — - - — — — — = = — = — = — |otue
s
w >3 -2
] 0191 WL r4k:13 €6l vI0Z S/ez 92z L/1€T 8/Ive 6/SC 0L/92 (3974 r4%1:14 €162 viiog SHe W gl ﬂ S
0 2 ) 3% Sz
- 3 D~ |
0 Q 28 * 2
L] ~ o
sug ]

dVIN ¥31SI1938 M1H0d :€1-€1 319Vl

‘uoljewojur 0w

104 S19)s169Y ANI PUB ‘13S ‘¥1D, £'€L U0ND3S 998 AjoAndadsal ‘DX PUE 8X0 ‘HX0 JO }JoSy0 ue snid ‘ssaippe |enpiA s}l je sid)sibal AN| pue | 3S ‘Y10 Buipuodsaiiod aney a|ge) siuyj ui sialsibas |y i} 9JON
‘|ewiospexay Ul UMOYS ale SanjeA 19say !0, Se peal ‘pajusws|dwiun = — {}9Say U0 SNjEA UMOUNUN = X :puaba

0000 00lds LOLYS 2oLys €oLys ¥olds SoLys = = = = = = = €1014S 7L01YS SLOlYS 051
OLNODQYS | 0azZ0

0000 = = = = = = = = = = = = = = = = alile

0000 000¥S L00dS 2004S €008S ¥004S S00dS = = == — o == — €1004S 71004S G1004S 061
OONODHYS | 0020

0000 = = = = = = = = = = = = = = = = alile
s
W o |58
3 0/91 VLL zi8l /6l yi02Z S/z 9/zZ 1[4 8ive 6/SZ 01/92 WLz z18ez £1/6Z vii0¢ swe | = mm 95
i Z e | 22 |SZ
@ @ =2 |=2
sug t

(A3INNILNOD) dVIN ¥31SI934 2140d :ZI-€1 319Vl

© 2020 Microchip Technology Inc.

Data Sheet

Iminary

Prel

DS70005425A-page 244



PIC32MZ W1 and WFI32E01 Family

‘uoljewojur 0w

10} . s19)s169y ANI PUE ‘L3S ‘41D, £'€L UORDag 995 “Ajoaoadsal ‘OxQ pUe 8XQ ‘#X0 JO }9Sy0 Ue snid ‘SSaIppe [ENUIA S} Je sJa)siBal AN| Pue 13S ‘410 Buipuodseiiod aney ajgey siyy Ui siasibail iy L 910N
‘|EWIOBPEXSY Ul UMOYS SJe SBN[eA 198y *,0, SB peal ‘pajuswalduwiiun = — }9Say U0 SN[EA UMOUMNUN = X :puaba
0000 | — — = — = = = = — = = — = ewnus | wonus | — | osu
SINOOYS | 0ag0
0000 | — = — — - - — — — = = — — — — — |oue
0000 | — = — — = = = — = — = = = cvious | wivows | — | ost
SINOOYS | 00€0
0000 | — = = — - - — — — — — — - — - — |ouie
0000 | 0M4ND | IAND | 24NO | €4NO | wMANO | SMAND | 9xaND L44ND 844ND B4AND | 01AND | LsEAND | ZaND | eiano | wmisiano | — | oy
SO | oo
0000 | — = - = = = = = = = = = = = = — |ouie
0 ! z z |
0000 | yoiio | simnino | siatno | E93NNO | PHENNO | SHANNO | OMINNO | INNO | 8¥INNO | GINNO | OENNO | LXINND | o f 0 | elENND | piyENND o5l
SANND | oveo
o000 [ — — — — — — — — = — = = = = = — |otue
oM Y >l Y o 9 6 0 . ZI v — .
0000 1 1v1gND | 1vLSNO | 1visND | tvisno | PHYASNO | jyiono | siuvisno | PHVISNO | AIVISND |y 1viong | 1siivisNg | 13iavisno | tvisno | EPHYASNO [y 1vieno 08k Siiene: | s
0000 [ — — — — — — — — — = = = = = = — | ot
0000 | 0M3IND | IX3IND | 23INO | exaNo | a0 | sano | oano | sEIND eIIND | 63IND | owEINg | wyaAND | ziwano | ewEno | wisano | — | oy
SNaNo | oseo
0000 | — = = — = = — — — — - — - — - — |ouie
0000 | — — — - — - - - — — — o T - — No | osi
SINOOND | 0250
0000 | — = = = = = = = = = — — = — = — |ouie
oooo | OAA | WMA | A eyqng [ pMadND | edadNo | oMadNo | zvadno | evadno | evadno | oiadno | wivaano | 19| eivaano | visiadno | — | osu
dND | -dNO | -dND dND
SadND | 09€0
o000 [ — — — — — — — — = = — — — = — — | ot
0 ! z z —_ ™
0000 | 0o [ sinino | sinano | ©4NINO | #NdNO | SiNaNO | 9¥ndND | 23indNo | @ndNo | 63ndNo | owinano | binaNo | | esinano | visinano 051
SNdND | 0seo
0000 | — = = = — — = = — - — — — — — — |omie
s
w - -2
W 091 VLY r4}:1% €/61 /102 g/ie 9/2e L/€g 8/ve 6/S¢C 0L/92 WLz [4%5:14 €Li6e v110€ Sl/Le w pN:W ﬂ S
o 2 5 | 32 | 8%
- — _
I} Q =0 # 2
] ~ o
sug a

(A3INNILNOD) dVIN ¥31SID3Y M1HOd :€L-€1 319Vl

DS70005425A-page 245

Data Sheet

iminary

Prel

© 2020 Microchip Technology Inc.



PIC32MZ W1 and WFI32E01 Family

REGISTER 13-1:

[pin name]R: PERIPHERAL PIN SELECT INPUT 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 uU-0 u-0 u-0 uU-0 U-0 uU-0 u-0
31:24
u-0 uU-0 u-0 u-0 uU-0 uU-0 uU-0 u-0
23:16
u-0 U-0 u-0 u-0 uU-0 uU-0 U-0 u-0
15:8
- u-0 uU-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
’ — — — [pin name]R<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 31-4
bit 3-0

Note:

REGISTER 13-2:

Unimplemented: Read as ‘0’
[pin name]R<4:0>: Peripheral Pin Select Input bits

Where [pin name] refers to the pins that are used to configure peripheral input mapping. See Table 13-2 for
input pin selection values.

Register values can only be changed if the IOLOCK Configuration bit (CFGCON<13>) = 0.

RPnR: PERIPHERAL PIN SELECT OUTPUT 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 uU-0 U-0 u-0 uU-0 uU-0 U-0 u-0
31:24
u-0 uU-0 u-0 u-0 uU-0 uU-0 uU-0 u-0
23:16
U-0 U-0 u-0 u-0 U-0 U-0 uU-0 uU-0
15:8
i u-0 uU-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
’ — = — RPnR<4:0>
Legend:
R = Readable bit W = 