MICROCHIP

PIC32MZ W1 and WFI32 Family

PIC32MZ W1 MCU and WFI32 Module with Wi-Fi® and
Hardware-Based Security Accelerator Data Sheet

INTRODUCTION

The PIC32MZ W1 Family of devices are general purpose, low-
cost, 32-bit Microcontroller (MCU) with the Wi-Fi® and net-
work connectivity, hardware-based security accelerator, trans-
ceiver and Power Management Unit (PMU). It supports
interface to an External Front-End Module.

The PIC32MZ W1 SoC Family has the following variants:

+ PIC32MZ1025W104132

» PIC32MZ2051W104132

The WFI32 is a fully RF certified wireless Module that contains

the PIC32MZ W1 SoC and an integrated Front-end Module

(FEM) with following antenna options:

» PCB Antenna (WFI32E01PC/WFI32E01PE/WFI32E03PC/
WFI32E03PE)

* U.FL Connector (WFI32E01UC/WFI32E01UE/
WFI32E02UC/WFI32E02UE/WFI32E03UC/WFI32E03UE)
for External Antenna

The WFI32 Module has the following variants:

» WFI32E01

» WFI32E02

+ WFI32E03

Note: WFI32E01 and WFI32EOQ2 contain the
PIC32MZ1025W104132 SoC, while the
WFI32E03 contains the
PIC32MZ2051W104132 SoC.

The PIC32MZ W1 Family supports rich set of standard PIC32
peripherals, such as Wi-Fi, Ethernet MAC, USB, CAN, CAN-
FD, SPI, I°C, SQI, UART, CVD, ADC 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 PIC32MZ W1 related features.

Wireless Interfaces
* PHY:
- IEEE® 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)
- WPA2 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
» Wi-Fi Power Save Modes:
- Wireless Sleep mode (WSM)
- Wireless Deep Sleep mode (WDS)
*  Wi-Fi Time-stamping Support
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
+ PIC32MZ1025W104:
- 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
+ PIC32MZ2051W104:
- 2 MB Flash Program Memory
- 128 KB Boot Program Flash
- 512 KB SRAM (Program and Data)
- 128 KB Data Buffer (DBF)

Power Management and System Recovery

* Low-Power Modes (Dream, Sleep, Deep Sleep and
Extreme Deep Sleep)

» 8 KB Context SRAM for Context Storage Under Low
Power Modes

* Deep Sleep mode
- 32 Semaphore registers (32-bit wide) for context stor-

age
Current consumption: 1.9 pA (typical)

» PIC32MZ W1 SoC Utilizes a 32-bit Semaphore Register
for Context Storage, with the Following Current Consump-
tion Values in the Extreme Deep Sleep Mode:

- PIC32MZ1025W104132: 0.71 pA (typical)
- PIC32MZ2051W104132: 1.06 pA (typical)

* Integrated Power-on Reset (POR), Brown-out Reset
(BOR), Zero-power BOR (ZPBOR) and Programmable
Low Voltage Detect (PLVD)

» Secondary Oscillator and Fail Safe Clock

» Fast Power-up and Brown-out Recovery

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

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

- Cipher 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)

» 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), Deadman Timer
(DMT) and Independent Deep Sleep Watchdog Timer

» Fast Wake-up and Start-up

» Support for Precise Reference Clocks to External Devices

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 20 analog input channels
- Sleep and Idle mode operations
- Multiple trigger sources
- Two digital comparators and two digital filters
- Supports self capacitance touch interface with a maxi-
mum of 18 touch buttons and one driven shield

Communication Interfaces
» Up to Two CAN Modules (CAN and CAN-FD)
- 2.0B Active with DeviceNet™ addressing support
* Up to Three UART Modules (Speed Up to 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:
- |IEEE 1588 Precision Time Protocol (PTP)
- Time synchronization support between Wi-Fi and
Ethernet
* Up to Two SPI (4-wire) Modules with Speed Up to 40 MHz
» SQI Configurable as an Additional SPI Module (60 MHz)
* One Full-Speed USB 2.0 OTG Interface with Dedicated
DMA
+ Two I2C (Up to 1M Baud) with SMBus Support

Timers/Output Compare/lnput 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 I/O Pins

» Peripheral Pin Select (PPS) to Enable Function Remap

* Up to 62 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
* |EEE 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:
- TCPI/IP, USB, Graphics and mTouch™ Middleware
- MFi, Android™
- RTOS Kernels: Express Logic ThreadX, FreeRTOS™,
OPENRTOS®, Micrium® pCc/OS™ and SEGGER
embOS®
» Supports Over-the-Air (OTA) and Over-the-Host (OTH)
Firmware Update Modes
Package and Operating Conditions
» Package:
- 132-pin DQFN - Dual Row
- Size =10 mm x 10 mm x 0.9 mm
» Operating Conditions:
- 2.97V to 3.63V, -40°C to +85°C, DC to 200 MHz

WFI32 MODULE FEATURES

The following section lists the WFI132 Module related features,
which complement SoC features.
Antenna Options
» PCB Antenna Variants:

- WFI32E01PC

- WFI32E01PE

- WFI32E03PC

- WFI32E03PE
« External Antenna Variants:

- WFI32E01UC

- WFI32E01UE

- WFI32E02UC

- WFI32E02UE

- WFI32E03UC

- WFI32E03UE
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Wireless Feature
On-Board FEM/PA to Meet the TX Power Requirements:
¢ Maximum 20.5 dBm TX Power in 802.11b Mode

Security
* Integrated Trust&GO (Optional)

Clock Management
* Integrated 40 MHz POSC

Advanced Analog
* 12 Analog Channels for WFI32E01 and WFI32E03
» 20 Analog Channels for WFI32E02

Input/Output
» 37 GPIO Pins for WFI32E01 and WFI32E03
* 60 GPIO Pins for WFI32E02

Package and Operating Conditions
» WFI32E01 and WFI32E03 Package:
- 54-pin SMD package with Shield Can
- Size —24.5 mm x 20.5 mm x 2.5 mm
« WFI32E02 Package:
- 87-pin dual-row SMD package with Shield Can
- Size —24.5 mm x 22.5 mm x 2.5 mm
» Operating Conditions:
- 3.0V to 3.6V, -40°C to +85°C, DC to 200 MHz
Certifications
* WFI32 Module Certified to FCC, ISED, CE, UKCA, MIC,
KCC, NCC and SRRC Radio Regulations
* RoHS and REACH Compliant
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PIC32MZ W1 and WFI32 Family

TABLE 3: PIN NAMES FOR 132-PIN PIC32MZ W1 SoC

132-PIN DQFN (TOP AND BOTTOM VIEW)

ﬁoc Pin SoC Pin Name(1:2) SoC Pin SoC Pin Name(1:2)

umber Number

A1 NC A36 NC

A2 PMU_VSENSE A37 NC

A3 VvDD33 A38 NC

A4 CVDT13/ETXDO/RPC15/I0CC15/RC15 A39 RXR_IN2

A5 CVDT15/EMDIO/RPK13/I0CK13/RK13 A40 RXR_RIQ_VDD15

A6 CVDT14/ERXDV/RPK12/I0CK12/RK12 A41 NC

A7 NC A42 TXR_UMX_VDD15

A8 VDD15 A43 TXR_LPA_VOUT

A9 SQICS1/CVDT18/RPCO/IOCCO/RCO Ad4 RF_FE_3/RPKO0/IOCKO/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/I0OCC5/RC5 A4T SCK2/RPA11/I0CA11/RA11

A13 SDI1/RPC7/IOCC7/RC7 A48 AN15/ANN1/CVD15/CVDR15/RPA13/I0CA13/RA13
A4 SS1/CS1/FSYNC1/RPA1/IOCA1/RA1 A49 TRDO/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 U1RTSNn/U1BCLK/IOCA7/RA7 A56 TDI/PGED4/AN9/CVD9/CVDRY/RPBY/IOCBY/RB9
A22 U1TX/IOCA9/RA9 A57 TDO/AN7/CVD7/CVDR7/CVDTO/RPB7/I0OCB7/RB7
A23 MCLR A58 SOSCO/PK15(4)

A24 BT_PRIO/RPK6/IOCK6/RK6 A59 S0OSscCI/PB154

A25 VDD33 AB0 VBAT

A26 RF_FE_8/RPK9/IOCK9/RK9 AB1 Eggm/AN3/CVD3/CVDR3/CVDT4/USBOEN/RPB3/IOCBS/
A7 RF_FE_5/RPK11/I0CK11/RK11 AB2 ,IA(;\JC1 é(1:>/RDB11/CVDR1/CVDT6/ETH_EXCLK_OUT/VBUSON/RPB1/
A28 AFE_VDD15 AB3 D-

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 Section 13.0 “I/O Ports” for more
information.

Do not use BUCK/MLDO output to drive any other device.

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

Exact connection for each pin is available in the reference design package. Contact the Microchip Sales/Support Team for the package.
Connect Exposed Die Pad to GND.

ook
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PIC32MZ W1 and WFI32 Family

TABLE 3:

PIN NAMES FOR 132-PIN PIC32MZ W1 SoC (CONTINUED)

132-PIN DQFN (TOP AND BOTTOM VIEW)

EPAD

flz%l':;? SoC Pin Name('-2 ﬁﬁ?nl':;?' SoC Pin Name('2)
A29 XTAL_IN AB4 D+
A30 XTAL_OUT AB5 VBUS
A31 NC AB6 VDD15
A32 SYN_SD_VDD15 A67 VDD33
A33 SYN_VCO_VDD15 A68 CVDT9/ERXDO/RPC11/IOCC11/RC11
A34 I0VDD_RF AB9 CVDT11/ETXEN/RPC13/I0CC13/RC13
A35 NC A70 VPMU_VDDP
AT1 BUK_BK_LX A30 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/RPAO/IOCAO/RAD 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/I0OCA10/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/IOCC8/RC8 B43 TRD2/AN11/CVD11/CVDR11/RPB13/IOCB13/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/I0OCK4/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/RB0O
B22 RF_FE_6/RPK10/IOCK10/RK10 B53 NC
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/O port pin (RAx-RKx) can be used as a change notification pin (CNAx-CNKXx). See Section 13.0 “I/O Ports” for more
information.
3: Do not use BUCK/MLDO output to drive any other device.
4: A58 and A59 pins can be configured as GPI as an alternate function.
5:  Exact connection for each pin is available in the reference design package. Contact the Microchip Sales/Support Team for the package.
6:  Connect Exposed Die Pad to GND.
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PIC32MZ W1 and WFI32 Family

TABLE 3: PIN NAMES FOR 132-PIN PIC32MZ W1 SoC (CONTINUED)

132-PIN DQFN (TOP AND BOTTOM VIEW)

SoC Pin SoC Pin Name!('2) SoC Pin SoC Pin Name(2)
Number Number
B23 SPI_VDD15 B54 VUSB3V3
B24 XTAL_VDD15 B55 NC
B25 NC B56 NC
B26 I0VDD_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_ouT®
B29 NC B60 VPMU_VDDP
B30 NC EPAD Exposed Die Pad(®
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/O port pin (RAx-RKXx) can be used as a change notification pin (CNAx-CNKXx). See Section 13.0 “I/O Ports” for more
information.
3: Do not use BUCK/MLDO output to drive any other device.
4: A58 and A59 pins can be configured as GPI as an alternate function.
5:  Exact connection for each pin is available in the reference design package. Contact the Microchip Sales/Support Team for the package.
6: Connect Exposed Die Pad to GND.
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PIC32MZ W1 and WFI32 Family

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 Website 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 Website; 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 website at www.microchip.com to receive the most current information on all of our products.

Referenced Sources ual”. These documents must be considered as the gen-
This device data sheet is based on the following eral reference for the operation of a particular module
individual sections of the “PIC32 Family Reference or device feature.

Manual” and “PIC32MZ W1 Family Reference Man- Note: To access the following documents,

browse the documentation section of the
Microchip website (www.microchip.com).

» Section 5. “Flash Program Memory with Support for Live Update” (DS60001640)
» Section 6. “Memory Organization and Permissions” (DS60001641)

+ Section 7. “Resets” (DS60001118)

+ Section 8. “Interrupts” (DS60001108)

» Section 9. “Prefetch Module for Devices with L1 CPU Cache” (DS60001649)
» Section 9. “Watchdog, Deadman, and Power-up Timers” (DS60001114)

» Section 10. “Power-Saving Modes” (DS60001130)

+ Section 12. “I/O Ports” (DS60001120)

+ Section 14. “Timers” (DS60001105)

» Section 14. “Peripheral Trigger Generator (PTG)” (DS50003105)

» 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 26. “Asymmetric Crypto Engine” (DS60001695)

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

+ Section 34. “Enhanced Capacitive Voltage Divider (CVD) Controller’ (DS60001684)

¢ Section 35. “Ethernet Controller” (DS60001155)

» 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 WFI32 Family

1.0 ORDERING INFORMATION

This chapter provides the ordering information of the
PIC32MZ W1 SoC and the WFI32 Module.

1.1 PIC32MZ W1 SoC Ordering
Information

The following table describes the ordering information
of the PIC32MZ W1 SoC.

TABLE 1-1: PIC32MZ W1 SOC ORDERING DETAILS
SoC Name Pin and Package Description Ordering Code

PIC32MZ1025W104 | 132-pin and DQFN | 32-bit MCU Wi-Fi Connectivity and | PIC32MZ1025W104132-/NX
(10 mm x10 mm x | Security Accelerator
0.9 mm)
PIC32MZ2051W104 | 132-pin and DQFN | 32-bit MCU Wi-Fi Connectivity and | PIC32MZ2051W104132-/NX
(10 mm x10 mm x | Security Accelerator with Higher
0.9 mm) Memory

The following figure illustrates the details of the
PIC32MZ W1 SoC ordering information.

FIGURE 1-1: PIC32MZ W1 SOC ORDERING INFORMATION

| PIC32 ||MZ||10/20 25/51||W1||04||132|| T |—| I/V|/|NX||XXX|

Microchip Brand

Architecture

Memory Size
10 = 1024 KB
20 = 2048 KB

RAM Size
25 =256 KB
51=512 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 - Dual Row

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

© 2020-2024 Microchip Technology Inc. Data Sheet DS70005425H-page 11



PIC32MZ W1 and WFI32 Family

1.2 WFI32 Module Ordering
Information

The following table describes the ordering information
of the WFI32 Module.

TABLE 1-2: WFI32 MODULE ORDERING INFORMATION
Model No. Module SoC Description Reg_u_lato_ry Ordering Code
Certification
WFI32E01PE | PIC32MZ1025W104132-1/NX | WFI32E01 Module with PCB antenna FCC, ISED, CE, | WFI32EOQ1PE - |
UKCA, MIC,
KCC, NCC and
SRRC
WFI32E01PC WFI32E01 Module with PCB antenna and | FCC, ISED, CE, | WFI32EQ01PC - |
Trust&GO UKCA, MIC,
KCC, NCC and
SRRC
WFI32E01UE WFI32E01 Module with U.FL connector for | FCC, ISED, CE, | WFI32EQ1UE - |
external antenna UKCA, MIC,
KCC, NCC and
SRRC
WFI32E01UC WFI32E01 Module with U.FL connector for | FCC, ISED, CE, | WFI32E01UC - |
external antenna and Trust&GO UKCA, MIC,
KCC, NCC and
SRRC
WFI32E02UC WFI32E02 Module with U.FL connector for | FCC, ISED, CE, | WFI32E02UC - |
external antenna and Trust&GO UKCA, MIC,
KCC, NCC and
SRRC
WFI32E02UE WFI32E02 Module with U.FL connector for | FCC, ISED, CE, | WFI32EQ2UE - |
external antenna UKCA, MIC,
KCC, NCC and
SRRC
WFI32E03PE | PIC32MZ2051W104132-I/NX | WFI32E03 Module with PCB antenna FCC, ISED, CE, | WFI32EQO3PE - |
UKCA, MIC,
KCC, NCC and
SRRC
WFI32E03PC WFI32E03 Module with PCB Antenna and | FCC, ISED, CE, | WFI32EQ3PC - |
Trust&Go UKCA, MIC,
KCC, NCC and
SRRC
WFI32E03UE WFI32E03 Module with U.FL connector for | FCC, ISED, CE, | WFI32EQ3UE - |
external antenna UKCA, MIC,
KCC, NCC and
SRRC
WFI32E03UC WFI32E03 Module with U.FL connector for | FCC, ISED, CE, | WFI32E03UC - |
external antenna and Trust&Go UKCA, MIC,
KCC, NCC and
SRRC

DS70005425H-page 12
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PIC32MZ W1 and WFI32 Family

The following figure illustrates the details of the WFI32
Module ordering information.

FIGURE 1-2: WFI32 MODULE ORDERING INFORMATION

WFI 32 ||[EOX||P/U[[E/ICH | [|IXXX

Microchip Brand Q

Architecture
32 = Embedded 32-bit MCU Core

Family

EO1 = WLAN Connectivity

E02 = WLAN Connectivity with Additional Pins
EO03 = WLAN Connectivity with Higher Memory

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 WFI32 Family

2.0 PIC32MZ W1 SOC 21 Block Diagram
DESCRIPTION The following figure illustrates the block diagram of the
Note:  This data sheet summarizes the features core and peripheral modules in the PIC32MZ W1 SoC.

of the PIC32MZ W1 SoC. Itis not intended
to be a comprehensive reference source.
To complement the information in this data
sheet, refer to the “PIC32 Family
Reference Manual”, which is available
from the Microchip website
(www.microchip.com/PIC32).

This chapter contains device-specific information for
the PIC32MZ W1 SoC.

FIGURE 2-1: PIC32MZ1025W104 SoC BLOCK DIAGRAM
SOSCO/SOSCI [¢—»
FRC/LPRC le—1X] Voo, Avo, Vs,
Oscillators 1—& MCLR
Timer
Precision Band Gap
—» SYSCLK Reference
PLL-USB
|-<—» PBXCLK
N
<4=)| Evic t t t
EJTAG | INT RTCC
MIPS32°® °© ||le & oll 55
2 2 _ o]
M-Class Core < |3 < 8 [} Data Data || © 2 ED
-Cache [DCache| | || B =51 © ||ram || RAM || 2 o || 88
-Cache | U-tache © o Bank 1| |Bank2 || F Peripheral w || m8
System Bus I/F Bus 4
f THEFEEr £ £ F 4 144
Z0 1" 134 110 T12 16 T8 113 T13 T T2 T2 T9 M4 1M1 112
PR X222 22K 2k 2% 2N | \ A /
\ System Bus |
T6 12 TS T4 19 18 T7 T ™
\ 4 vy v Vv 7
Peripheral Bus 1 Flash Peripheral Peripheral
‘_’ 4—»Coﬁ:ﬁ‘zﬂer Prefetch E z D2 Bus 3
Cache 2|8 4.}4.} 2 S&H UART1 SPI1
N g ) oo o
PPS wDT

PFM Flash Wrapper

ICD M

[ = > “on_jerfes e | [ores
12C2

DMT 4—> PTG 272-bit wide
Flash Memory 12¢1 [P OcMP (1-4)
EER L

Timer (1-7 0

I = Initiator T = Target
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FIGURE 2-2: PIC32MZ2051W104 SoC BLOCK DIAGRAM

XTAL_OUT/XTAL_IN Xle—] | Posc oscilators MLDO

SOSCO/SOSCI %—P SOSC Oscillators LDOs

o - <—|Z| Voo, Avop, Vss,
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P X MCIR
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Oscillator Start-up

T
=

"
Timer
Pre n Band Gap
SYSCLK Reference
PLL-USB
PREST
.
<4=P| Evic t t
EJTAG | INT Rce
MIPS32® o e & o || 5
- < o L Ie] n £35S
M-Class Core = = £ 2 €] Data Data 0] =) 58
Cache [D-Cach a & ES @ RAM || RAM || 2 o || £5
-Cache | D-Cache 8} [$) Bank1 | |Bank2 || & Peripheral w wo
System Bus I/F Bus 4

t O EAEPEAt T f

" 13,4 110 T12 16 T8 13 T13 T T2 T2

BN R 22122
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Flash
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> e
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Bus 3
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Flash Memory OCMP (1-4)

I = Initiator T = Target

UART3
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PIC32MZ W1 and WFI32 Family

2.2 Function-wise Pinout Description

The following tables provide the function-wise pinout
descriptions for the PIC32MZ W1 SoC and the WFI32

Module pins.
TABLE 2-1: ADC PINOUT DESCRIPTION

PIC32MZ W1 WFI32E01/WFI32E03 | WFI32E02

. Buffer N
Pin Name Pin Pin Name Pin Pin Pin Pin Type Type Description
Number Number Name Number

ANO B52 — — ANO B5 | Analog A/D Analog Input Channels
AN1 AB2 AN1 3 AN1 B2 | Analog

AN2 B51 AN2 7 AN2 A5 | Analog

AN3 AB1 — — AN3 B32 | Analog

AN4 B50 AN4 2 AN4 B4 | Analog

AN5 B49 AN5 52 AN5 A4 | Analog

ANG B47 ANG 46 ANG A4T7 | Analog

AN7 A57 AN7 49 AN7 A48 | Analog

AN8 B46 AN8 47 AN8 B30 | Analog

AN9 A56 AN9 48 AN9 B31 | Analog

AN10 A52 — — AN10 B27 | Analog

AN11 B43 — — AN11 B29 | Analog

AN12 A50 — — AN12 B26 | Analog

AN13 A49 — — AN13 A42 | Analog

AN14 B41 AN14 44 AN14 A45 | Analog

AN15 A48 AN15 42 AN15 B25 | Analog

AN16 B40 — — AN16 B28 | Analog

AN17 B39 AN17 41 AN17 Ad4 | Analog

AN18 B38 — — — — | Analog

AN19 A45 — — — — | Analog

ANAO A51 ANAO 45 ANAO A43 [ Analog

ANBO B44 — — ANBO A46 | Analog A/D Negative Analog Input Chan-
ANNO B41 ANNO 44 ANNO A45 | Analog nels

ANN1 A48 ANN1 42 ANNA1 B25 | Analog

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

PIC32MZ W1 WFI32E01/WFI32E03 | WFI32E02

Pin Pin Pin Pin Pin | Buffer Description

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

XTAL_IN A29 — — — — [ — 40 MHz Primary Oscillator Crystal Input
XTAL_OUT | A30 — — — — (0] — 40 MHz Primary Oscillator Crystal Output
SOSCI A59 SOSCI 53 SOSCI |B34 | — 32.768 kHz Secondary Oscillator Crystal Input
SOSCO A58 SOSCO 54 SOSCO | B33 (0] — 32.768 kHz Secondary Oscillator Crystal Out-

put

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

REFO2 PPS REFO2 PPS REFO2 |PPS 0] —

REFO3 PPS REFO3 PPS REFO3 | PPS 0] —

REFO4 PPS REFO4 PPS REFO4 | PPS @) — Reference Clock Generator Outputs 1-4
Legend: PPS = Peripheral Pin Select | = Input O = output
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TABLE 2-3: IC1 THROUGH IC4 PINOUT DESCRIPTION
PIC32MZ W1 WFI32E01/WFI32E03 |WFI32E02
Pin Pin Pin :in .?Uffer Description
PinName| = |PinName | = |PinName | & = ype |lype
Input Capture
IC1 PPS IC1 PPS IC1 PPS | ST Input Capture Inputs 1-4
IC2 PPS IC2 PPS IC2 PPS | ST
IC3 PPS IC3 PPS IC3 PPS | ST
IC4 PPS IC4 PPS IC4 PPS | ST
Legend: ST = Schmitt Trigger input with CMOS levels | = Input PPS = Peripheral Pin Select
TABLE 2-4: OC1 THROUGH OC4 PINOUT DESCRIPTION
PIC32MZ W1 WFI32E01/WFI32E03 |WFI32E02
Pin Pin Pin ?in $uﬁer Description
PinName | = . |PinName | -  |PinName | = ype |lype
Output Compare
0OCH1 PPS 0OC1 PPS 0OC1 PPS (0] — Output Compare Outputs 1-4
0ocC2 PPS 0C2 PPS 0oC2 PPS (0] —
0oC3 PPS 0oC3 PPS 0oC3 PPS (0] —
oc4 PPS 0oc4 PPS oc4 PPS (0] —
OCFA PPS OCFA PPS OCFA PPS | ST Output Compare Fault A Input
OCFB PPS OCFB PPS OCFB PPS | ST Output Compare Fault B Input
OCFC PPS OCFC PPS OCFC PPS | ST Output Compare Fault C Input
OCFD PPS OCFD PPS OCFD PPS | ST Output Compare Fault D Input
Legend: ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select
TABLE 2-5: EXTERNAL INTERRUPTS PINOUT DESCRIPTION
PIC32MZ W1 WFI32E01/WFI32E03 | WFI32E02
Pin Pin Pin -I:in ?uffer Description
PinName | \ .\ [PinName | = |PinName | . ype |lype
External Interrupts
INTO B39 INTO 41 INTO Ad4 | ST External Interrupt O
INT1 PPS INT1 PPS INT1 PPS | ST External Interrupt 1
INT2 PPS INT2 PPS INT2 PPS | ST External Interrupt 2
INT3 PPS INT3 PPS INT3 PPS | ST External Interrupt 3
INT4 PPS INT4 PPS INT4 PPS | ST External Interrupt 4
Legend: ST = Schmitt Trigger input with CMOS levels | = Input PPS = Peripheral Pin Select
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TABLE 2-6: PORTA THROUGH PORTC AND PORTK PINOUT DESCRIPTION
PIC32MZ W1 WFI32E01/WFI32E03 | WFI32E02
Pin Pin Pin $in ?uﬁer Description
PinName | .  |PinName| . = |PinName | . ype | lype
PORTA
RAO B6 — — RAO B12 I/0 DIG/ST | PORTA Digital I/O
RA1 A14 RA1 20 RA1 A19 lfe} DIG/ST
RA2 A15 — — RA2 B15 I/0 DIG/ST
RA3 B14 — — RA3 B16 I/0 DIG/ST
RA4 A16 RA4 33 RA4 B17 110 DIG/ST
RA5 B15 RA5 32 RA5 B18 I/0 DIG/ST
RA6 B16 — — RA6 B19 I/0 DIG/ST
RA7 A21 — — RA7 B21 I/0 DIG/ST
RA8 B17 — — RA8 B20 I/0 DIG/ST
RA9 A22 — — RA9 B22 110 DIG/ST
RA10 B39 RA10 41 RA10 Ad44 I/0 DIG/ST
RA11 A47 RA11 43 RA11 A41 I/0 DIG/ST
RA12 B40 — — RA12 B28 Ife} DIG/ST
RA13 A48 RA13 42 RA13 B25 I/0 DIG/ST
RA14 B41 RA14 44 RA14 A45 lfe} DIG/ST
RA15 A49 — — RA15 A42 110 DIG/ST
PORTB
RBO B52 — — RBO B5 lfe} DIG/ST | PORTB Digital /0
RB1 AB2 RB1 3 RB1 B2 I/0 DIG/ST
RB2 B51 RB2 7 RB2 A5 110 DIG/ST
RB3 AB1 — — RB3 B32 110 DIG/ST
RB4 B50 RB4 2 RB4 B4 I/0 DIG/ST
RB5 B49 RB5 52 RB5 A4 110 DIG/ST
RB6 B47 RB6 46 RB6 A4T7 110 DIG/ST
RB7 A57 RB7 49 RB7 A48 lfe} DIG/ST
RB8 B46 RB8 47 RB8 B30 I/0 DIG/ST
RB9 A56 RB9 48 RB9 B31 110 DIG/ST
RB10 A52 — — RB10 B27 lfe} DIG/ST
RB11 B44 — — RB11 A46 110 DIG/ST
RB12 A51 RB12 45 RB12 A43 lfe} DIG/ST
RB13 B43 — — RB13 B29 lfe} DIG/ST
RB14 A50 — — RB14 B26 110 DIG/ST
PB15 A59 PB15 53 PB15 B34 | DIG/ST
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
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PIC32MZ W1 and WFI32 Family

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

PIC32MZ W1 WFI32E01/WFI32E03 | WFI32E02

Pin Pin Pin .I:in ?uffer Description
PinName | | = _ |PinName | . = |PinName | ype | lype
PORTC
RCO A9 — — RCO — 110 DIG/ST | PORTC Digital 1/0
RC1 B8 — — RC1 — 110 DIG/ST
RC2 A10 — — RC2 — 110 DIG/ST
RC3 B9 — — RC3 — 110 DIG/ST
RC4 B10 — — RC4 — 110 DIG/ST
RC5 A12 — — RC5 — 110 DIG/ST
RC6 B11 RC6 21 RC6 — 110 DIG/ST
RC7 A13 RC7 19 RC7 — 110 DIG/ST
RC8 B12 RC8 23 RC8 — 110 DIG/ST
RC9 B5 RC9 18 RC9 — 110 DIG/ST
RC10 B57 RC10 10 RC10 — 110 DIG/ST
RC11 A68 RC11 9 RC11 — 110 DIG/ST
RC12 B58 RC12 12 RC12 — 110 DIG/ST
RC13 A69 RC13 8 RC13 — 110 DIG/ST
RC14 B2 RC14 13 RC14 — 110 DIG/ST
RC15 A4 RC15 14 RC15 — 110 DIG/ST
PORTK
RKO Ad4 — — RKO — 110 DIG/ST | PORTK Digital I/0
RK1 B37 RKA1 34 RKA1 — 110 DIG/ST
RK2 A45 — — RK2 — 110 DIG/ST
RK3 B38 RK3 35 RK3 — 110 DIG/ST
RK4 B18 RK4 24 RK4 — 110 DIG/ST
RK5 B19 RK5 27 RK5 — 110 DIG/ST
RK6 A24 RK6 25 RK6 — 110 DIG/ST
RK7 B20 RK7 28 RK7 — 1/10 DIG/ST
RK8 B21 — — RK8 — 110 DIG/ST
RK9 A26 — — RK9 — 110 DIG/ST
RK10 B22 — — RK10 — 110 DIG/ST
RK11 A27 — — RK11 — 110 DIG/ST
RK12 A6 RK12 15 RK12 — 110 DIG/ST
RK13 A5 RK13 16 RK13 — 110 DIG/ST
RK14 B4 RK14 17 RK14 — 110 DIG/ST
PK15 A58 PK15 54 PK15 — | DIG/ST

Legend: DIG = Digital input

ST = Schmitt Trigger input with CMOS levels

O = Output I = Input
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PIC32MZ W1 and WFI32 Family

TABLE 2-7: TIMER1 THROUGH TIMER7 AND RTCC PINOUT DESCRIPTION

PIC32MZ W1 WFI32E01/WFI32E03 |WFI32E02
Pin Pin Pin $in -I?uffer Description
PinName| | = |PinName | =\ _|PinName| = ype |lype
Timer1 through Timer7
T1CK PPS T1CK PPS T1CK PPS | ST Timer1 External Clock Input
T2CK PPS T2CK PPS T2CK PPS | ST Timer2 External Clock Input
T3CK PPS T3CK PPS T3CK PPS | ST Timer3 External Clock Input
T4CK PPS T4CK PPS T4CK PPS | ST Timer4 External Clock Input
T5CK PPS T5CK PPS T5CK PPS | ST Timer5 External Clock Input
T6CK PPS T6CK PPS T6CK PPS | ST Timer6 External Clock Input
T7CK PPS T7CK PPS T7CK PPS | ST Timer7 External Clock Input
Real-Time Clock and Calendar
RTCC B49 RTCC 52 RTCC 52 |O |— RTCC Output Clock
Legend: ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select
TABLE 2-8: UART1 (DEDICATED) PINOUT DESCRIPTION
PIC32MZ W1 WFI32E01/WFI32E03 | WFI32E02
Pin Pin Pin ?in .?uffer Description

PinName | = |PinName | = . |PinName | . . . ype |lype
Universal Asynchronous Receiver Transmitter 1
U1CTSn B16 — — U1CTSn |B19 | ST UART1 Clear to Send (CTS) Input
U1RTSn/ U1RTSn/ UART1 Request to Send (RTS) Output/
U1BCLK  |A21 — — U1BCLK |B21 O DIG UART1 Baud Clock
U1RX B17 U1RX 30 U1RX B20 | ST UART1 Receive
U1TX A22 U1TX 29 U1TX B22 O 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
PIC32MZ W1 WFI32E01/WFI32E03 |WFI32E02

Pin Pin Pin .l:in ?uffer Description
Pin Name Number |PinName |\ o . [PinName | o ype |lype
Universal Asynchronous Receiver Transmitter 1
U1CTSn PPS U1CTSn PPS U1CTSn |PPS | ST UART1 CTS Input
U1RTSn/ PPS U1RTSn PPS U1RTSn PPS o DIG UART1 RTS Output/UART1 Baud
U1BCLK Clock
U1RX PPS U1RX PPS U1RX PPS | ST UART1 Receive
U1TX PPS U1TX PPS U1TX PPS (e} DIG UART1 Transmit
Universal Asynchronous Receiver Transmitter 2
U2CTSn PPS U2CTSn PPS U2CTSn |PPS | ST UART2 CTS Input
U2RTSn/ PPS U2RTSn PPS U2RTSn PPS 0o DIG UART2 RTS Output/UART2 Baud
U2BCLK Clock
U2RX PPS U2RX PPS U2RX PPS | ST UART2 Receive
u2TXx PPS u2TXx PPS u2TXx PPS O DIG UART2 Transmit
Universal Asynchronous Receiver Transmitter 3
U3CTsn  |[PPS U3CTsn  [PPS uscTsn [PPS i ST |UART3 CTS Input
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 WFI32 Family

TABLE 2-9: UART1 THROUGH UART3 PINOUT DESCRIPTION (CONTINUED)

PIC32MZ W1 WFI32E01/WFI32E03 |WFI32E02
Pin Buffer Description
. Pin . Pin . Pin Type Type
Pin Name Number Pin Name Number Pin Name Number
U3RTSn/ PPS U3RTSn PPS U3RTSn PPS o DIG UART3 RTS Output/UART3 Baud
U3BCLK Clock
U3RX PPS U3RX PPS U3RX PPS | ST UART3 Receive
U3TX PPS U3TX PPS U3TX PPS (e} DIG UART3 Transmit
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select
TABLE 2-10: SPI1 (DEDICATED) PINOUT DESCRIPTION
PIC32MZ W1 WFI32E01/WFI32E03 | WFI32E02
Pin Buffer Description
. Pin . Pin . Pin  |Type Type
Pin Name Number Pin Name Number Pin Name Number
Serial Peripheral Interface 1
SPI1 Synchronous Serial Clock
SCK1 B11 SCK1 21 SCK1 A20 110 DIG/ST |Input/Output
SDI1 A13 SDI1 19 SDI1 A18 | ST SPI1 Data In
SDO1 B12 SDO1 23 SDO1 A21 o} DIG SPI1 Data Out
SPI1 Client Select/Chip Select/Frame
SS1/CS1  |A14 SS1/CS1 |20 SS1/CS1 |A19 110 DIG/ST |Sync (active-low)
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TABLE 2-11: SPI1 THROUGH SPI 2 PINOUT DESCRIPTION
PIC32MZ W1 WFI32E01/WFI32E03 |WFI32E02
Pin Buffer Description
. Pin . Pin . Pin Type Type
Pin Name Number Pin Name Number Pin Name Number
Serial Peripheral Interface 1
SPI1 Synchronous Serial Clock
SCK1 B11 SCK1 21 SCK1 A20 110 DIG/ST |Input/Output
SDI1 PPS SDI1 PPS SDI1 PPS | ST SPI1 Data In
SDO1 PPS SDO1 PPS SDO1 PPS o DIG SPI1 Data Out
SPI1 Client Select/Chip Select/Frame
SS1/CS1  |PPS SS1/Cs1  |PPS SS1/CS1 |PPS 110 DIG/ST |Sync (active-low)
Serial Peripheral Interface 2
SPI2 Synchronous Serial Clock
SCK2 A4T7 SCK2 43 SCK2 A41 110 DIG/ST |Input/Output
SDI2 PPS SDI2 PPS SDI2 PPS | ST SPI2 Data In
SDO2 PPS SDO2 PPS SDO2 PPS O DIG SPI2 Data Out
SPI2 Client Select/Chip Select/Frame
SS2/CS2 |PPS SS2/CS2 |PPS SS2/CS2 |PPS lfe} DIG/ST |Sync (active-low)
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 WFI32 Family

TABLE 2-12: 12C1 THROUGH I12C2 PINOUT DESCRIPTION
PIC32MZ W1 WFI32E01/WFI32E03 |WFI32E02
Pin Pin Pin -I:in {B_uffer Description
PinName| = |PinName| = _|PinName| = ype |lype
Inter-Integrated Circuit 1
SCL1 A16 SCL1 33 SCL1 B17 110 DIG/I2C/ [12C1 Synchronous Serial Clock Input/Output
SMB
SDA1 B15 SDA1 32 SDA1 B18 110 DIG/I2C/ [12C1 Data Input/Output
SMB
Inter-Integrated Circuit 2
SCL2 A15 — — SCL2 B15 lfe} DIG/12C/ {12C2 Synchronous Serial Clock Input/Output
SMB
SDA2 B14 — — SDA2 B16 110 DIG/I2C/ |12C2 Data Input/Output
SMB
Legend: DIG = Digital input O = Output | = Input
TABLE 2-13: USB PINOUT DESCRIPTION
PIC32MZ W1 WFI32E01/WFI32E03 |WFI32E02
Pin Pin Pin .I:in .?uffer Description
PinName | | | PinName | _|PinName| . ype |lype
USB VBuS Input Signal (3.3V); can be left
VBUS AB5 VBUS 4 VBUS AB5 I — open when USB not in use().
+ USB Internal Transceiver Supply Volt-
age (3.3V).
+ This pin must be connected to the
VusBe3v3 |B54 — — — — P — 3.3V even if USB is not used.
D+ Ab64 USB D+ 6 USB D+ |A64 1/0 — USB D+
D- AB3 USB D- 5 USB D- AB3 1/0 — USB D-
USBID B51 USBID 7 USBID B51 | ST USB OTG ID input
USB transceiver interface output enable
USBOEN |A61 — — USBOEN |B32 0} DIG state
VBUSON A62 VBUSON 3 VBUSON AB2 (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

Note 1: The recommendation is to use a voltage divider on the Vgys. For more details, refer to Section 3.2.6

“UsB”.
TABLE 2-14: CAN AND CAN-FD PINOUT DESCRIPTION
PIC32MZ W1 WFI32E01/WFI32E03 WFI32E02 Pin Buffer o

Description

Pin Name |Pin Number [Pin Name |Pin Number |Pin Name |Pin Number |TYPe |Type
C1TX PPS C1TX PPS C1TX PPS O — CAN1 Bus Transmit Pin
C1RX PPS C1RX PPS C1RX PPS | ST CAN1 Bus Receive Pin
C2TX PPS C2TX PPS C2TX PPS O — CAN2 Bus Transmit Pin
C2RX PPS C2RX PPS C2RX PPS | ST CAN2 Bus Receive Pin
Legend: ST = Schmitt Trigger input with CMOS levels O = Output | = Input

Note:

PPS = Peripheral Pin Select

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 WFI32 Family

TABLE 2-15: ETHERNET RMII PINOUT DESCRIPTION

PIC32MZ W1 WFI32E01/WFI32E03 WFI32E02
. Pin . Pin . Pin $in -?Uffer Description
PinName | . | PinName | . Pin Name Number ype |lype
Ethernet RMIl Interface
ERXDO AB8 ERXDO 9 ERXDO AB8 | ST Ethernet Receive Data 0
ERXD1 B57 ERXD1 10 ERXD1 B57 | ST Ethernet Receive Data 1
ERXERR B5 ERXERR 18 ERXERR B5 | ST Ethernet Receive Error
ERXDV A6 ERXDV 15 ERXDV A6 | ST Ethernet Receive Data Valid
ETHCLKOUT (B58 ETH_CLK_OUT |12 ETH_CLK_OUT |B58 0} ST Ethernet Clock Output (50 MHz)
ETXDO A4 ETXDO 14 ETXDO A4 0} DIG |Ethernet Transmit Data O
ETXD1 B2 ETXD1 13 ETXD1 B2 0} DIG |Ethernet Transmit Data 1
ETXEN AB9 ETXEN 8 ETXEN AB9 o DIG |Ethernet Transmit Enable
EMDC B4 EMDC 17 EMDC B4 (0] DIG Ethernet Management Data
Clock
EMDIO A5 EMDIO 16 EMDIO A5 110 ST/ Ethernet Management Data
DIG
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TABLE 2-16: SQI1 PINOUT Description
PIC32MZ W1 WFI32E01/WFI32E03 |WFI32E02
Pin Pin Pin -I:in ?uffer Description
PinName |\~  |PinName| = = |PinName | = ype ype
SQICLK A12 — — SQICLK A12 0} DIG/ST |SQl1 Clock
SQICS0 B6 — — SQICS0 B6 0] DIG SQl Chip Select 0
SQICS1 A9 — — SQICS1 A9 0] DIG SQl Chip Select 1
SQIDO B10 — — SQIDO B10 110 DIG/ST |SQl1 Data[0]
SQID1 B9 — — SQID1 B9 /0 DIG/ST |SQl1 Data[1]
SQib2 A10 — — SQib2 A10 110 DIG/ST |SQl1 Data[2]
SQID3 B8 — — SQIb3 B8 /0 DIG/ST |SQl1 Data[3]
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
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PIC32MZ W1 and WFI32 Family

TABLE 2-17: POWER, GROUND AND VOLTAGE REFERENCE PINOUT DESCRIPTION
PIC32MZ W1 WFI32E01/WFI32E03 |WFI32E02
. Pin , Pin Pin  |Pin -':in -?Uffer Description
Pin Name Number Pin Name Number |Name |Number ype | Type
Power and Ground
Input Supply Voltage (3.3V) to
VPMU_VDDP A70,B60 |— — — — P — PMU
Input Supply Voltage (3.3V) to
PMU_VDDIO/VPMU_VDDC (B1 — — — — P — PMU Core
Backup Battery Voltage and
must Be Connected to Input
VBAT AB0 — — — — P — Supply Voltage (3.3V)
MLDO Output Voltage (1.5V),
for Internal Usage only; Do Not
BUK_MDLO_OUT B59 — — — — P — Connect to Any External Circuit
Buck Output to External LC Fil-
BUK_BK_LX A71 — — — — P — ter.
PMU_VSENSE A2 — — — — P — Feedback Voltage to PMU
A3, A11,
A25, A46,
A67, B3,
VDD33 B13, B48 |3V3_MOD |51, 52 VDD |A51,A52 |P — Input Supply Voltage (3.3V)
USB Input Supply Voltage
VUSB3V3 B54 — — — — P — (3.3V)
Analog Input Supply Voltage
AVDD33 B42 3V3_MOD |51, 52 AVbD B35 P — (3.3V)
AVss B45 — — — — P — Analog Ground
Input Supply Voltage (1.5V)
VDD15 AB6,A8 | — — — — P — from PMU
IOVDD_RF A34,B26 |— — — — P — ESD Input Voltage (3.3V)
RXR_RIQ_VDD15 A40 — — — — P — RF Supply Voltage (1.5V) from
RXR_FE1_VDD15 B33 — — — — P — PMU
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 —
Voltage Reference
Ana- |Programmable Low-Voltage
LVDIN A52 — — LVDIN |B27 | log Detect Input
GNDDB GND — — — — P — —
Legend: P = Power Analog = Analog input | = Input
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PIC32MZ W1 and WFI32 Family

TABLE 2-18: JTAG, TRACE AND PROGRAMMING/DEBUGGING PINOUT DESCRIPTION

PIC32MZ W1 WFI32E01/WFI32E03 |WFI32E02

Pin Pin Pin -I:in ?uffer Description
Pin Name Number |Fin Name (o [Pin Name Number ype |lype
JTAG

JTAG Test Clock/Programming Clock
TCK B46 TCK 47 TCK B30 | ST Input
JTAG Test Data/Programming Data

TDI A56 TDI 48 TDI B31 | ST Input
TDO A57 TDO 49 TDO A48 (o] DIG JTAG Test Data Output
TMS B47 T™MS 46 T™MS A47 | ST JTAG Test Mode Select Input
Trace
TRCLK B41 — — TRCLK A45 O DIG Trace Clock
TRDO A49 — — TRDO A42 O DIG Trace Data
TRD1 A50 — — TRD1 B26 O DIG
TRD2 B43 — — TRD2 B29 O DIG
TRD3 A51 — — TRD3 A43 O DIG
Programming/ Debugging
- - - Master Clear (Device Reset) Input
MCLR A23 MCLR 26 MCLR A27 | ST (active-low)
PGC1/EMUC1 |A61 — — PGC1/EMUC1 |B32 | ST ICSP™ Programming Clock
PGC1ENTRY |A61 — — — — | ST Test Mode Entry Clock
PGC2/EMUC2 [B50 PGC2 2 PGC2/EMUC2 |B4 | ST ICSP Programming Clock
PGC2ENTRY |B50 — — — — | ST Test Mode Entry Clock
PGC4/EMUC4 |B46 PGC4 47 PGC4/EMUC4 |B30 | ST ICSP Programming Clock
PGC4ENTRY |B46 — — — — | ST Test Mode Entry Clock
PGD1/EMUD1 |B51 — — PGD1/EMUD1 |A5 110 DIG/ST |ICSP Programming Data
PGD1ENTRY |B51 — — — — | ST Test Mode Entry Data
PGD2/EMUD2 [B49 PGD2 52 PGD2/EMUD2 |A4 110 DIG/ST |ICSP Programming Data
PGD2ENTRY |B49 — — — — | ST Test Mode Entry Data
PGD4/EMUD4 |A56 PGD4 48 PGD4/EMUD4 |B31 110 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 | = Input

PPS = Peripheral Pin Select
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PIC32MZ W1 and WFI32 Family

TABLE 2-19: WI-FI® INTERFACE PINOUT DESCRIPTION

PIC32MZ W1 WFI32E01/WFI32E03 |WFI32E02
Pin Pin Pin -I:in ?uffer Description

Pin Name Number Pin Name Number Pin Name Number ype ype
RF_FE_1 A451) — — — — /10 DIG/ST |RF Front-End Control
RF_FE_2 B38 RF_FE_2 |35 RF_FE_2 |A33 110 DIG/ST
RF_FE_3 A44) 1 — — — 1/0 DIG/ST
RF_FE_4 B37 RF_FE_4 (34 RF_FE_4 |A34 110 DIG/ST
RF_FE_5 A27 — — RF_FE_5 |A29 110 DIG/ST
RF_FE_6 B22 — — RF_FE_6 |B23 /10 DIG/ST
RF_FE_7 B21 — — RF_FE_7 |A30 110 DIG/ST
RF_FE_8 A26 — — RF_FE_8 |A28 110 DIG/ST
ANALOG_TEST A31 — — — — O — Analog Test Output

TSSI (Transmitter Signal
IN_TSSI B27 — — — — | — Strength Indication) Input
MBS_EXTRA_48K |B31 — — — — O — 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 WFI132 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(")

PIC32MZ W1 WFI32E01/WFI32E03 WFI32E02
Pin Buffer Description
. Pin . Pin . Pin Type |Type
Pin Name Number Pin Name Number Pin Name Number
Bluetooth®
BT_CLK_OUT B18 BT_CLK_OUT 24 BT_CLK_OUT A23 (0] DIG Clock Out
PTA_BT_ACTIVE B20 PTA_BT_ACTIVE 28 PTA_BT_ACTIVE A24 I/0 DIG/ST |Packet Traffic
PTA_BT_PRIO A24 PTA_BT_PRIO 25 PTA_BT_PRIO A26 /0  |DIG/ST |Arbitration
(PTA)three-wire
interface for Wi-
Fiand Bluetooth
PTA_WLAN_ACTIVE |B19 PTA_WLAN_ACTIVE |27 PTA_WLAN_ACTIVE|A25 110 DIG/ST |co-existence
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input

Note 1: This feature is currently not supported and it is recommended that it not be used in an end-product design. Microchip
plans to support this feature in the future.

© 2020-2024 Microchip Technology Inc. Data Sheet DS70005425H-page 27



PIC32MZ W1 and WFI32 Family

TABLE 2-21: CVD PINOUT DESCRIPTION

PIC32MZ W1 WFI32E01/WFI32E03 | WFI32E02
Pin Name ::‘mber Pin Name :':mber Pin Name :'::mber Pin Type | Buffer Type | Description
CVD1 AB2 CVD1 3 CVvD1 B2 (0] DIG ADC CVD Controller Output
CVvD2 B51 CvD2 7 CvD2 A5 (0] DIG
CvD3 AB1 — — CvD3 B32 (0] DIG
CvD4 B50 CvD4 2 CvD4 B4 (0] DIG
CVD5 B49 CvD5 52 CVvD5 A4 (0] DIG
CVD6 B47 CvD6 46 CVD6 A47 (0] DIG
CvD7 A57 CvD7 49 CvD7 A48 (0] DIG
CvD8 B46 CvD8 47 CvD8 B30 (0] DIG
CvD9 A56 CvD9 48 CvD9 B31 (0] DIG
CvD10 A52 — — CvD10 B27 (0] DIG
CvD11 B43 — — CvD11 B29 (0] DIG
CvD12 A50 — — CvD12 B26 (0] DIG
CVvD13 A49 — — CvD13 A42 (0] DIG
CvD14 B41 CvD14 44 CvD14 A45 0] DIG
CVvD15 A48 CVvD15 42 CvD15 B25 O DIG
CVvD16 B40 — — CvD16 B28 (0] DIG
CvD17 B39 CvD17 41 CvD17 Ad4 0] DIG
CvD18 B38 — — CvD18 A33 (0] DIG
CVvD19 A45 — — CvD19 — (0] DIG
Legend: DIG = Digital input O = Output
TABLE 2-22: ENHANCED CVD PINOUT DESCRIPTION
PIC32MZ W1 WFI32E01/WFI32E03 | WFI32E02
Pin Name :i:mber Pin Name z:‘mber Pin Name z:‘mber Pin Type | Buffer Type | Description
CVDR1 AB2 CVDR1 3 CVDR1 B2 (0] DIG ADC CVD Controller RX Output
CVDR2 B51 CVDR2 7 CVDR2 A5 (0] DIG
CVDR3 AB1 — — CVDR3 B32 (0] DIG
CVDR4 B50 CVDR4 2 CVDR4 B4 (0] DIG
CVDR5 B49 CVDR5 52 CVDR5 A4 (0] DIG
CVDR6 B47 CVDR6 46 CVDR6 A47 (0] DIG
CVDR7 A57 CVDR7 49 CVDR7 A48 (0] DIG
CVDR8 B46 CVDR8 47 CVDRS8 B30 (0] DIG
CVDR9 A56 CVDR9 48 CVDR9 B31 (0] DIG
CVDR10 |A52 — — CVDR10 B27 (0] DIG
CVDR11 |B43 — — CVDR11 B29 (0] DIG
CVDR12 |A50 — — CVDR12 B26 O DIG
CVDR13 [ A49 — — CVDR13 A42 O DIG
CVDR14 |B41 CVDR14 |44 CVDR14 A45 (0] DIG
CVDR15 | A48 CVDR15 |42 CVDR15 B25 (0] DIG
CVDR16 |B40 — — CVDR16 B28 (0] DIG
CVDR17 |B39 CVDR17 |41 CVDR17 Ad4 (0] DIG
CVDR18 |B38 — — CVDR18 A33 (0] DIG
CVDR19 [A45 — — CVDR19 — (6] DIG

Legend: DIG = Digital input O = Output
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PIC32MZ W1 and WFI32 Family

TABLE 2-22: ENHANCED CVD PINOUT DESCRIPTION (CONTINUED)

PIC32MZ W1 WFI32E01/WFI32E03 | WFI32E02

Pin Name :':mber Pin Name z:‘mber Pin Name z:‘mber Pin Type | Buffer Type | Description
CVDTO A57 CVDTO 49 CVDTO A48 (e} DIG ADC CVD Controller TX Output
CVvDT1 B47 CVDT1 46 CVDT1 A4T7 (e} DIG

CVDT2 B49 CVDT2 52 CVDT2 A4 (o} DIG

CVDT3 B50 CVDT3 2 CVDT3 B4 (e} DIG

CVDT4 A61 — — CVDT4 B32 (e} DIG

CVDT5 B51 CVDT5 7 CVDT5 A5 (¢} DIG

CVDT6 AB2 CVDT6 3 CVDT6 B2 (e} DIG

CVDT7 B5 CvDT7 18 CVDT7 B9 (e} DIG

CVDT8 B57 CVDT8 10 CVDT8 B7 e} DIG

CVDT9 AB8 CVDT9 9 CVDT9 B6 (e} DIG

CVDT10 |B58 CVDT10 12 CVDT10 A8 e} DIG

CVDT11 | A69 CVDTM1 8 CVDT11 A7 ¢} DIG

CvDT12 |B2 CVDT12 13 CVDT12 B8 (e} DIG

CVDT13 |A4 CVvDT13 14 CVDT13 A10 (e} DIG

CVDT14 | A6 CVDT14 15 CVDT14 A1 e} DIG

CVDT15 |A5 CVDT15 16 CVDT15 B10 (e} DIG

CVDT16 |B4 CVDT16 17 CVDT16 A9 (e} DIG

CVDT17 |B6 — — CVDT17 B12 (¢} DIG

CvDT18 |A9 — — CVDT18 B13 (e} DIG

CvDT19 |B8 — — CVDT19 A13 (e} DIG

CVDT20 |A10 — — CVDT20 A14 e} DIG

CvDT21 |B9 — — CVDT21 A15 (e} DIG

CVvDT22 |B10 — — CVDT22 B14 (e} DIG

CVDT23 |A12 — — CVDT23 A16 (¢} DIG

Legend: DIG = Digital input O = Output
TABLE 2-23: CTRT PINOUT DESCRIPTION

PIC32MZ W1 WFI32E01/WFI32E03 WFI32E02 Pin Buffer o
Pin Name | Pin Number | Pin Name | Pin Number |Pin Name | Pin Number | TYP® | Type Description
CTRTMO |B39 CTRTMO |41 CTRTMO |A44 | ST CTR External Trigger
CTRTM1 |B40 — — CTRTM1 |B28 | ST

Legend: ST = Schmitt Trigger input with CMOS levels I = Input

TABLE 2-24: PTG PINOUT DESCRIPTION

PIC32MZ W1 WFI32E01/WFI32E03 WFI32E02 Pin | Buffer o

Pin Name | Pin Number | Pin Name | Pin Number | Pin Name | Pin Number Type | Type Description
PTG28 PPS PTG28 PPS PTG28 PPS O — Peripheral Trigger Generator out-
PTG29 |PPS PTG29 |PPS PTG29 |PPS o |- put buffer data
PTG30 PPS PTG30 PPS PTG30 PPS (o] —

PTG31 PPS PTG31 PPS PTG31 PPS (o] —

Legend: O = Output PPS = Peripheral Pin Select

Note:  For more details on the designs using the PIC32MZ1025W104 SoC, refer to the PIC32MZ-W1_Refer-

ence_Design_Package on the product page.
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PIC32MZ W1 and WFI32 Family

3.0 WFI32 MODULE DESCRIPTION

The WFI32 is a fully-certified module that contains the
PIC32MZ W1 SoC, an integrated FEM and Trust&GO
with following antenna options:

* PCB antenna (WFI32E01PC/WFI32EQ1PE/
WFI32E03PC/WFI32E03PE)

* U.FL connector (WFI32EQ01UC/WFI32E01UE/
WFI32E02UC/WFI32E02UE/WFI32E03UC/
WFI32E03UE) for external antenna

FIGURE 3-1:

The Trust&GO is a pre-configured and pre-provisioned
secure element of Microchip’s family of security-
focused devices. The Trust&Go is connected using
12C2 in the Module.

The WFI32 Module has the following variants:

» WFI32E01
» WFI32E02
+ WFI32E03

The following figure illustrates the WFI32E01 Module
block diagram.

WFI132E01 MODULE BLOCK DIAGRAM

-

PCB Antenna
or
U.FL Connector

RF Front-end
Module and
Matching Circuit

WFI32E01 Module )

POSC (40 MHz)

PIC32MZ1025W104 SoC

Trust&GO (Optional)

MCLR (Reset)

JTAG/IICSP™
12-bit ADC (12 Ch.)

[ @ Ethernet (RMII)

SPI1/SPI2

qEmmm) USB 2.0 0TG (FS)

12C1

CvD

CAN-FD

CAN
UART1/UART2/UART3
GPIOs

e /oo (3V3)
| m—SOSC (32.768 kHz)

Hi

|

I

© 2020-2024 Microchip Technology Inc.

Data Sheet

DS70005425H-page 31



PIC32MZ W1 and WFI32 Family

The following figure illustrates the WFI32E02 Module block diagram.

FIGURE 3-2: WFI132E02 MODULE BLOCK DIAGRAM
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PIC32MZ W1 and WFI32 Family

The following figure illustrates the WFI32E03 Module block diagram.

FIGURE 3-3:

WFI32E03 MODULE BLOCK DIAGRAM
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PIC32MZ W1 and WFI32 Family

3.1 Pinout Details

3.1.1 WFI32E01/WFI32E03 PINOUT DETAILS
The following figure illustrates the WFI32E01/WFI32E03 Module pinout diagram.

FIGURE 3-4: WFI32E01/WFI32E03 MODULE PINOUT DIAGRAM
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Note 1: For details on the exact pin placement and dimensions, refer to Section 42.0 “Packaging Information”.
2: For pin descriptions, refer to Table 3-1.

3: Pins (61-63) are not indicated in the Figure 3-4. For more details, refer to the Section 42.0 “Packaging
Information”.
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TABLE 3-1: WFI32E01/WFI32E03 MODULE PIN DESCRIPTION(®)
ModulePin | SoC Pin Pin Name Pin Description
Number Number Type“)
1 — GND P Ground
2 B50 PGC2 | In Circuit Serial Programming™ (ICSP) programming clock
AN4 | Analog input
CVvD4 (0] ADC CVD controller output
CVDR4 (0] ADC CVD controller RX
CVDT3 (0] ADC CVD controller TX
RPB4 1/0 Remappable peripheral(z)
RB4 110 PORTB digital 1/0
3 A62 AN1 | Analog input
CVD1 (0] ADC CVD controller output
CVDR1 (0] ADC CVD controller RX
CVDT6 (0] ADC CVD controller TX
VBUSON o USB ON signal for external VBUS source
RPB1 1/0 Remappable peripheral(z)
RB1 110 PORTB digital /0O
4 AB5 VBUS | USB VBUS signal input (3.3V), can be left open when USB not in use
5 AB3 USB D- /0 USB data -
6 Ab64 USB D+ 1/0 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 1/0 Remappable peripheral(z)
RB2 110 PORTB digital 1/0
8 A69 CVDT!1 (0] ADC CVD controller TX
ETXEN (0] Ethernet transmit enable output
RPC13 1/0 Remappable peripheral(z)
RC13 110 PORTC digital I/0
9 A68 CVDT9 (0] ADC CVD controller TX
ERXDO | Ethernet RMII receive data bit 0
RPC11 1/0 Remappable peripheral(z)
RC11 110 PORTC digital I/0
10 B57 CVDT8 0} ADC CVD controller TX
ERXD1 | Ethernet RMII receive data bit 1
RPC10 1/0 Remappable peripheral(z)
RC10 1/0 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®
RC12 110 PORTC digital I/0
13 B2 CVDT12 (0] ADC CVD controller TX
ETXD1 (0] Ethernet RMII transmit data bit 1
RPC14 1/0 Remappable peripheral(z)
RC14 110 PORTC digital I/0
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PIC32MZ W1 and WFI32 Family

TABLE 3-1: WFI32E01/WFI32E03 MODULE PIN DESCRIPTION®) (CONTINUED)

ModulePin | SoC Pin Pin Name Pin Descriotion
Number Number Type“) P
14 A4 CVDT13 (0] ADC CVD controller TX
ETXDO (0] Ethernet RMII receive data bit 0
RPC15 1/0 Remappable peripheral(z)
RC15 110 PORTC digital I/0
15 A6 CVDT14 o ADC CVD controller TX
ERXDV | Ethernet RMII receive data valid
RPK12 1/0 Remappable peripheral(z)
RK12 110 PORTK digital /0
16 A5 CVDT15 0} ADC CVD controller TX
EMDIO 1/0 Ethernet management data 10
RPK13 1/0 Remappable peripheral(z)
RK13 110 PORTK digital /O
17 B4 CVDT16 (0] ADC CVD controller TX
EMDC (0] Ethernet management data clock
RPK14 1/0 Remappable peripheral(z)
RK14 110 PORTK digital /O
18 B5 CVDT7 o ADC CVD controller TX
ERXERR | Ethernet RMII receive error
RPC9 1/0 Remappable peripheral(z)
RC9 110 PORTC digital I/0
19 A13 SDI1 | SPI1 serial data in
RPC7 1/0 Remappable peripheral(z)
RC7 /0 PORTC digital I/0
20 A14 SPI1CS (0] SPI client select/chip select input (active-low)
RPA1 1/0 Remappable peripheral(z)
RA1 110 PORTA digital I1/0
21 B11 SCK1 110 SPI1 serial clock
RPC6 1/0 Remappable peripheral(z)
RC6 /0 PORTC digital I/0
22 — GND P Ground
23 B12 SDO1 (0] SPI1 serial data out
RPC8 1/0 Remappable peripheral(z)
RC8 110 PORTC digital I/0
24 B18 BT_CLK_OUT o) Bluetooth® reference clock out (26 MHz)(®
RPK4 110 Remappable peripheral®
RK4 110 PORTK digital /O
25 A24 PTA_BT_PRIO 110 Packet Traffic Arbitration (PTA) Bluetooth priority signal for Bluetooth
and Wi-Fi® coexistence(®)
RPK6 110 Remappable peripheral®
RK6 110 PORTK digital /O
26(4) A23 MCLR | Reset signal, Active-low, requires external RC circuit
27 B19 PTA_WLAN_ACTIVE | /O PTA Wi-Fi active signal for Bluetooth and Wi-Fi coexistence(®)
RPK5 1/0 Remappable peripheral(z)
RK5 110 PORTK digital /O
28 B20 PTA_BT_ACTIVE 110 PTA Bluetooth active signal for Bluetooth and Wi-Fi coexistence(®)
RPK7 1/0 Remappable peripheral(z)
RK7 110 PORTK digital /0
29 A22 U1TX e} UART1 transmit
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PIC32MZ W1 and WFI32 Family

TABLE 3-1: WFI32E01/WFI32E03 MODULE PIN DESCRIPTION() (CONTINUED)
ModulePin | SoC Pin Pin Name Pin Descrition
Number Number Type“) P
30 B17 U1RX | UART1 receive
31 — GND P Ground
32 B15 SDA1 1/0 I12C data, requires an external pull-up resistor (1.8 kQ)
RPA5 1/0 Remappable peripheral(z)
RA5 110 PORTA digital 1/0
33 A16 SCL1 110 12C clock, requires an external pull-up resistor (1.8 kQ)
RPA4 110 Remappable peripheral®
RA4 110 PORTA digital 1/0
34 B37 RF_FE_4 1/0 RF front-end control
RPK1 1/0 Remappable peripheral(z)
RK1 110 PORTK digital 1/0
35 B38 RF_FE_2 1/0 RF front-end control
AN18 1/0 Analog input
CVvD18 1/0 ADC CVD controller output
CVDR18 110 ADC CVD controller RX
RPK3 1/0 Remappable peripheral(z)
RK3 110 PORTK digital 1/0
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
CVvD17 (0] ADC CVD controller output
CVDR17 (0] ADC CVD controller RX output
INTO | External interrupt input O
RPA10 1/0 Remappable peripheral(z)
RA10 110 PORTA digital 1/0
42 A48 AN15 | Analog input
ANN1 | Analog input
CVD15 (0] ADC CVD controller output
CVDR15 (0] ADC CVD controller RX
RPA13 1/0 Remappable peripheral(z)
RA13 110 PORTA digital 1/0
43 A47 SCK2 110 SPI2 serial clock
RPA11 /0 Remappable peripheral®
RA11 110 PORTA digital 1/0
44 B41 AN14 | Analog input
ANNO | Analog input
CVvD14 (0] ADC CVD controller output
CVDR14 (0] ADC CVD controller RX
RPA14 110 Remappable peripheral®
RA14 110 PORTA digital 1/0
45 A51 ANAO | Analog input
RPB12 1/0 Remappable peripheral(z)
RB12 110 PORTB digital 1/0
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PIC32MZ W1 and WFI32 Family

TABLE 3-1: WFI32E01/WFI32E03 MODULE PIN DESCRIPTION(®) (CONTINUED)
ModulePin | SoC Pin Pin Name Pin Descriotion
Number Number Type“) P

46 B47 TMS | JTAG Test mode select input
AN6 | Analog input
CVD6 (0] ADC CVD controller output
CVDR6 (0] ADC CVD controller RX
CVDT1 (0] ADC CVD controller TX
RPB6 110 Remappable peripheral®
RB6 110 PORTB digital 1/0

47 B46 TCK | JTAG test cock/programming clock input
PGC4 | ICSP programming clock
AN8 | Analog input
CVvD8 (0] ADC CVD controller output
CVDRS8 (0] ADC CVD controller RX
RPB8 1/0 Remappable peripheral(z)
RB8 110 PORTB digital 1/0

48 A56 TDI | JTAG test data/programming data input
PGD4 1/0 ICSP programming data
AN9 | Analog input
CVvD9 (0] ADC CVD controller output
CVDR9 (0] ADC CVD controller RX
RPB9 1/0 Remappable peripheral(z)
RB9 110 PORTB digital 1/0

49 A57 TDO (0] JTAG test data output
AN7 | Analog input
CvD7 (0] ADC CVD controller output
CVDR7 (0] ADC CVD controller RX
CVvDTO (0] ADC CVD controller TX
RPB7 1/0 Remappable peripheral(z)
RB7 110 PORTB digital 1/0

50 — VDD P Input supply voltage (3V3)

51 — VDD P Input supply voltage (3V3)

52 B49 PGD2 /0 ICSP programming data
ANS5 | Analog input
CVD5 (0] ADC CVD controller output
CVDR5 (0] ADC CVD controller RX
CVDT2 (0] ADC CVD controller TX
RTCC (0] RTCC output clock
RPB5 1/0 Remappable peripheral(z)
RB5 110 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() — NC — Test pad (only for factory use, no pads on the host board)

61-630) — GND P Exposed GND pads, must be soldered on the host board

Note 1: Legend:

* | = Input pin

* O = Output pin
* I/O = Input/Output pin
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PIC32MZ W1 and WFI32 Family

* 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 Section 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 Section 13.0 “I/O Ports” for
more information.

4: Pins 26 through 30 are critical pins, and Microchip recommends adding series resistors in the host board. For more
details on series resistor recommendations, see Figure 3-6.

5:  For the placement of pins 55 through 63, refer to Section 42.2 “WFI132 Module Packaging Information”.

6: The PTA features are currently not supported, and it is recommended that it not be used in an end-product design. Micro-
chip plans to support this feature in the future.

Note: For module-related recommended operating values and electrical characteristics, refer to Section 41.3
“WFI32E01/WFI32E02 Module Electrical Specifications”.
3.1.2 WFI32E02 MODULE PINOUT DETAILS

The following figure illustrates the WFI32E02 Module pinout diagram.

FIGURE 3-5:

WFI32E02 MODULE PINOUT DIAGRAM
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Note 1:

2: For pin descriptions, refer to Table 3-2.

For details on the exact pin placement and dimensions, refer to Section 42.0 “Packaging Information”.

3: Pins (93-102) are not indicated in Figure 3-5. For more details, refer to Section 42.0 “Packaging Informa-

tion”.
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PIC32MZ W1 and WFI32 Family

TABLE 3-2: WFI32E02 MODULE PIN DESCRIPTION()

ModulePin | SoC Pin Pin Name Pinm Description
Number Number Type
A1 — GND P Ground
B1 A65 VBUS | USB VBUS signal input (3.3V compliant and needs a resistor divider
on the host board), can be left open when USB not in use
A2 — GND P Ground
B2 A62 AN1 | Analog input
CVD1 (0] ADC CVD controller output
CVDR1 (0] ADC CVD controller RX
CVDT6 (0] ADC CVD controller TX
VBUSON O USB ON signal for external VBUS source
RPB1 1/0 Remappable peripheral(z)
RB1 110 PORTB digital 1/0
A3 AB3 USB D- 110 USB data -
B3 AB64 USB D+ 110 USB data +
A4 B49 PGD2 110 In Circuit Serial Programming™ (ICSP™) programming data
ANS5 | Analog input
CVD5 (0] ADC CVD controller output
CVDR5 (0] ADC CVD controller RX
CVDT2 (0] ADC CVD controller TX
RTCC (0] RTCC output clock
RPB5 1/0 Remappable peripheral(z)
RB5 110 PORTB digital 1/0
B4 B50 PGC2 | ICSP programming clock
AN4 | Analog input
CVvD4 (0] ADC CVD controller output
CVDR4 (0] ADC CVD controller RX
CVDT3 (0] ADC CVD controller TX
RPB4 1/0 Remappable peripheral(z)
RB4 110 PORTB digital 1/0
A5 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 1/0 Remappable peripheral(z)
RB2 110 PORTB digital /0O
B5 B52 ANO | Analog input
RPBO 1/0 Remappable peripheral(z)
RBO 110 PORTB digital 1/0
A6 — GND P Ground
B6 A68 CVDT9 (0] ADC CVD controller TX
ERXDO | Ethernet RMII receive data bit 0
RPC11 110 Remappable peripheral@®
RC11 110 PORTC digital I/0
A7 AB9 CVDT!1 (0] ADC CVD controller TX
ETXEN (0] Ethernet transmit enable output
RPC13 1/0 Remappable peripheral(z)
RC13 110 PORTC digital I/0
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TABLE 3-2: WFI32E02 MODULE PIN DESCRIPTION) (CONTINUED)
ModulePin | SoC Pin Pin Name Pin Descrition
Number Number Type“) P
B7 B57 CVvDT8 0} ADC CVD controller TX
ERXD1 | Ethernet RMII receive data bit 1
RPC10 1/0 Remappable peripheral(z)
RC10 1/0 PORTC digital I/0
A8 B58 CVvDT10 (0] ADC CVD controller TX
ETH_CLK_OUT (0] Ethernet RMII reference clock out (50 MHz), requires an external 33C2
series termination resistor
RPC12 1/0 Remappable peripheral(z)
RC12 110 PORTC digital I/0
B8 B2 CVDT12 (0] ADC CVD controller TX
ETXD1 (0] Ethernet RMII transmit data bit 1
RPC14 1/0 Remappable peripheral(z)
RC14 1/0 PORTC digital I/0
A9 B4 CVDT16 (0] ADC CVD controller TX
EMDC (0] Ethernet management data clock
RPK14 110 Remappable peripheral@®
RK14 110 PORTK digital 1/0
B9 B5 CVDT7 (0] ADC CVD controller TX
ERXERR | Ethernet RMII receive error
RPC9 1/0 Remappable peripheral(z)
RC9 110 PORTC digital I/0
A10 A4 CVDT13 0} ADC CVD controller TX
ETXDO (0] Ethernet RMII receive data bit 0
RPC15 1/0 Remappable peripheral(z)
RC15 1/0 PORTC digital I/0
B10 A5 CVDT15 (0] ADC CVD controller TX
EMDIO 1/0 Ethernet management data 10
RPK13 110 Remappable peripheral®
RK13 110 PORTK digital 1/0
A1 A6 CVDT14 (0] ADC CVD controller TX
ERXDV | Ethernet RMII receive data valid
RPK12 1/0 Remappable peripheral(z)
RK12 110 PORTK digital /O
B11 — GND P Ground
A12 — GND P Ground
B12 B6 SQICS0 (0] SQI1 Chip Select
CVvDT17 (0] ADC CVD controller TX
RPAO 1/0 Remappable peripheral(z)
RAO 110 PORTA digital 1/0
A13 B8 SQID3 /10 SQI1 Data[3]
CVDT19 (0] ADC CVD controller TX
RPC1 1/0 Remappable peripheral(z)
RC1 110 PORTC digital I/0
B13 A9 SQICS1 (0] SQI1 Chip Select
CVvDT18 (0] ADC CVD controller TX
RPCO 1/0 Remappable peripheral(z)
RCO 110 PORTC digital I/0
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TABLE 3-2: WFI32E02 MODULE PIN DESCRIPTION(®) (CONTINUED)

ModulePin | SoC Pin Pin Name Pin Descrition
Number Number Type“) P
A14 A10 SQID2 /0 SQI1 Data[2]
CVDT20 (0] ADC CVD controller TX
RPC2 1/0 Remappable peripheral(z)
RC2 110 PORTC digital I/0
A15 B9 SQID1 110 SQI1 Data[1]
CVvDT21 (0] ADC CVD controller TX
RPC3 1/0 Remappable peripheral(z)
RC3 110 PORTC digital I/0
B14 B10 SQIDO /0 SQI1 Data[0]
CVDT22 (0] ADC CVD controller TX
RPC4 1/0 Remappable peripheral(z)
RC4 110 PORTC digital I/0
A16 A12 SQICLK 110 SQlI1 Clock
CVDT23 (0] ADC CVD controller TX
RPC5 1/0 Remappable peripheral(z)
RC5 110 PORTC digital I/0
B15 A15 SCL2 1/0 12C1 Synchronous Serial Clock Input/Output
RPA2 110 Remappable peripheral®
RA2 110 PORTA digital 1/0
A17 — GND P Ground
B16 B14 SDA2 1/0 12C2 Data Input/Output
RPA3 1/0 Remappable peripheral(z)
RA3 110 PORTA digital 1/0
A18 A13 SDI1 | SPI1 serial data in
RPC7 1/0 Remappable peripheral(z)
RC7 110 PORTC digital I/0
B17 A16 SCL1 1/0 12C clock, requires an external pull-up resistor (1.8 k2)
RPA4 1/0 Remappable peripheral(z)
RA4 110 PORTA digital I1/0
A19 A14 SPI1CS (0] SPI client select/chip select input (active-low)
RPA1 1/0 Remappable peripheral(z)
RA1 110 PORTA digital 1/0
B18 B15 SDA1 1/0 I12C data, requires an external pull-up resistor (1.8 kQ2)
RPA5 1/0 Remappable peripheral(z)
RA5 110 PORTA digital I1/0
A20 B11 SCK1 110 SPI1 serial clock
RPC6 1/0 Remappable peripheral(z)
RC6 110 PORTC digital I/0
B19 B16 U1CTSn | UART1 CTS Output
RA6 110 PORTA digital 1/0
A21 B12 SDO1 o SPI1 serial data out
RPCS8 110 Remappable peripheral®
RC8 110 PORTC digital I/0
B20 B17 U1RX | UART1 receive
A22 — GND P Ground
B21 A21 U1RTSn (0] UART1 RTS Input
RA7 110 PORTA digital I1/0
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TABLE 3-2: WFI32E02 MODULE PIN DESCRIPTION(®) (CONTINUED)
ModulePin | SoC Pin Pin Name Pin Descrition
Number Number Type“) P
A23 B18 BT_CLK_OUT o Bluetooth® reference clock out (26 MHz)
RPK4 1/0 Remappable peripheral(z)
RK4 110 PORTK digital /0
B22 A22 U1TX 0} UART1 transmit
A24 B20 PTA_BT_ACTIVE [ PTA Bluetooth active signal for Bluetooth and Wi-Fi® coexistence(®
RPK7 /0 Remappable peripheral®
RK7 110 PORTK digital /O
B23 B22 RF_FE_6 1/0 RF front-end control
RPK10 1/0 Remappable peripheral(z)
RK10 110 PORTK digital I/0
A25 B19 PTA_WLAN_ACTIVE | O PTA Wi-Fi active signal for Bluetooth and Wi-Fi coexistence(®
RPK5 110 Remappable peripheral®
RK5 110 PORTK digital /O
B24 — GND P Ground
A26 A24 PTA_BT_PRIO | Packet Traffic Arbitration (PTA) Bluetooth priority signal for Bluetooth
and Wi-Fi coexistence(®
RPK6 1/0 Remappable peripheral(z)
RK6 110 PORTK digital /0
A27 A23 MCLR | Reset signal, Active-low, requires external RC circuit
A28 A26 RF_FE_8 1/0 RF front-end control
RPK9 110 Remappable peripheral®
RK9 110 PORTK digital /O
A29 A27 RF_FE_5 1/0 RF front-end control
RPK11 1/0 Remappable peripheral(z)
RK11 110 PORTK digital /0
A30 B21 RF_FE_7 1/0 RF front-end control
RPK8 110 Remappable peripheral?®
RK8 110 PORTK digital /O
A31 — GND P Ground
A32 — GND P Ground
A33 B38 RF_FE_2 1/0 RF front-end control
AN18 1/0 Analog input
CvD18 1/0 ADC CVD controller output
CVDR18 lfe} ADC CVD controller RX
RPK3 1/0 Remappable peripheral(z)
RK3 110 PORTK digital /0
A34 B37 RF_FE_4 1/0 RF front-end control
RPK1 1/0 Remappable peripheral(z)
RK1 110 PORTK digital /O
A35(7) — — — Reserved
A36(7) — — — Reserved
A37 — GND P Ground
A38 — NC — RF test pad (only for factory use)
A39 — GND P Ground
A40 — GND P Ground
A41 A47 SCK2 110 SPI2 serial clock
RPA11 1/0 Remappable peripheral(z)
RA11 110 PORTA digital I/0
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TABLE 3-2: WFI32E02 MODULE PIN DESCRIPTION(®) (CONTINUED)

ModulePin | SoC Pin Pin Name Pin Descrition
Number Number Type“) P

B25 A48 AN15 | Analog input
ANN1 | Analog input
CVD15 (0] ADC CVD controller output
CVDR15 (0] ADC CVD controller RX
RPA13 1/0 Remappable peripheral(z)
RA13 110 PORTA digital I/0

A42 A49 AN13 | Analog input
CVvD13 (0] ADC CVD controller output
CVDR13 (0] ADC CVD controller RX
RPA15 1/0 Remappable peripheral(z)
RA15 110 PORTA digital 1/0

B26 A50 AN12 | Analog input
CVvD12 (0] ADC CVD controller output
CVDR12 (0] ADC CVD controller RX
RPB14 1/0 Remappable peripheral(z)
RB14 110 PORTB digital 1/0

A43 A51 ANAO | Analog input
RPB12 I/0 Remappable peripheral®
RB12 110 PORTB digital 1/0

B27 A52 AN10 | Analog input
CVD10 (0] ADC CVD controller output
CVDR10 (0] ADC CVD controller RX
RPB10 /0 Remappable peripheral®®
RB10 110 PORTB digital 1/0

Ad4 B39 AN17 | Analog input
CvD17 (0] ADC CVD controller output
CVDR17 (0] ADC CVD controller RX output
INTO | External interrupt input 0
RPA10 10 Remappable peripheral®
RA10 110 PORTA digital 1/0

B28 B40 AN16 | Analog input
CVvD16 (0] ADC CVD controller output
CVDR16 (0] ADC CVD controller RX output
RPA12 1/0 Remappable peripheral(z)
RA12 110 PORTA digital I/0

A45 B41 AN14 | Analog input
ANNO | Analog Input
CvD14 (0] ADC CVD controller output
CVDR14 (0] ADC CVD controller RX
RPA14 1/0 Remappable peripheral(z)
RA14 110 PORTA digital I/0

B29 B43 AN11 | Analog input
CvDM11 (0] ADC CVD controller output
CVDR1M (0] ADC CVD controller RX output
RPB13 1/0 Remappable peripheral(z)
RB13 110 PORTB digital 1/0
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TABLE 3-2: WFI32E02 MODULE PIN DESCRIPTION(®) (CONTINUED)
ModulePin | SoC Pin Pin Name Pin Descrition
Number Number Type“) P
A46 B44 ANBO | A/D Analog inputs
RPB11 1/0 Remappable peripheral(z)
RB11 110 PORTB digital 1/0
B30 B46 TCK | JTAG test cock/programming clock input
PGC4 | ICSP programming clock
AN8 | Analog input
CVvD8 (0] ADC CVD controller output
CVDR8 (0] ADC CVD controller RX
RPB8 1/0 Remappable peripheral(z)
RB8 110 PORTB digital 1/0
A47 B47 TMS | JTAG Test mode select input
AN6 | Analog input
CVD6 (0] ADC CVD controller output
CVDR6 (0] ADC CVD controller RX
CVDT1 (0] ADC CVD controller TX
RPB6 1/0 Remappable peripheral(z)
RB6 110 PORTB digital 1/0
B31 A56 TDI | JTAG test data/programming data input
PGD4 1/0 ICSP programming data
AN9 | Analog input
CVvD9 (0] ADC CVD controller output
CVDR9 (0] ADC CVD controller RX
RPB9 1/0 Remappable peripheral(z)
RB9 110 PORTB digital /0O
A48 A57 TDO | JTAG test data output
AN7 | Analog input
CvD7 (0] ADC CVD controller output
CVDR7 (0] ADC CVD controller RX
CVvDTO (0] ADC CVD controller TX
RPB7 /0 Remappable peripheral®®
RB7 110 PORTB digital /0O
B32 A61 AN3 | Analog input
CVvD3 (0] ADC CVD controller output
CVDR3 (0] ADC CVD controller RX
CVDT4 (0] ADC CVD controller TX
RPB3 110 Remappable peripheral?®
RB3 110 PORTB digital /0O
A49 — GND P Ground
B33 A58 SOSCO 0] Secondary oscillator output
A50 — GND P Ground
B34 A59 SOSCI | Secondary oscillator input
A51 — VDD P Input supply voltage (3V3)
B35 — AVDD P Input supply voltage (3V3)
A52 — VDD P Input supply voltage (3V3)
88-92(%) — NC — Test pad (only for factory use, no pads on the host board)
93-1020) — GND P Exposed GND pads, must be soldered on the host board

Note 1: Legend:

* | = Input pin
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* O = Output pin
* I/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 Section 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 Section 13.0 “I/O Ports” for
more information.

4: Microchip recommends adding series resistors in the host board. For more details on series resistor recommendations,
see Figure 3-7.

5:  For the placement of pins 88 through 102, refer to Section 42.2 “WFI132 Module Packaging Information”.

6: The PTAfeatures is currently not supported, and it is recommended that it not be used in an end-product design. Micro-
chip plans to support this feature in the future.

7: The recommendation is to keep pins A35 and A36 as Reserved/Not Connected (NC) on the host board for future product
upgrade. However, the pins A35 and A36 are connected to the GND on the EV89Y10A PIC32 WFI32 Curiosity HPC
Board.

Note:

For module-related recommended operating values and electrical characteristics, refer to Section 41.3
“WFI32E01/WFI32E02 Module Electrical Specifications”.

3.2

Basic Connection Requirement

The WFI32 Module requires attention to a minimal set
of device pin connections before proceeding with
development.

FIGURE 3-6: WFI32E01/WFI32E03 MODULE BASIC CONNECTIONS

Note 1: The mentioned resistance values are only for the guidance. For details on the application schematics,

+33V

L L

220F | 01uF
als +3.3V
GND . a3 — "
33V 5| PGC2 33 CST/RPAT =5 nCS
: PGD2 SCK1/RPCE 7o SCK RS 6
SDI1IRPCT [—= SDI 1 8k ok
2 SDO1/RPC8 spbot > | :
CUITX_] u1Tx
®1 Uke  WFIBEO1 s s
WFI32E03 spAtRPAs SDA1
[ nMCLR R2 ANk 2 | WelR ETXENRPCT3 [ RPC
J_ 3 ETXDO/RPC15 RPC
VBUSON VBUSON/RPB1 ETXD1/RPC14 RPC14
c3 4 ERXDV/RPK12 RPK
0.1uF 5 VBUS ERXERR/RPCY RPC
5] USB- ERXDO/RPC11 3 RPC
— - usB+ ERXD1/RPC10 B RPC
oND USBID/RPB2 ETH_CLK_OUT/RPC12 (—= RPC12
EMDC/RPK 14 [—= RPK14
5 EMDIO/RPK 13 RPK13
= TMSANG/RPB6 "
5| TCKIANS/RPBS RPK4 |5 RPK4
5| TDIANS/IRPBY RPKS [—5& RP
TDO/AN7/RPB7 RPK6 (52 RP
RPK7 |52 RP
54 RPK1 RP
25| SOSCOPK15 RPK3 (— RP
SOSCI/PB15 SCK2/RPA11 [— RPA
ANN1/RPA13 (52 RPA13
ANNO/RPA14 [ RPA14
" ANAO/RPB12 | RPB
NC AN17/RPA10 RPA
[afaYajalajala)a) g g g
zzzzzzzZ [ORORU}
[CRCRURURORORORG R ]
3l =SB

@
z
o

refer to the PIC32 WFI32E Curiosity Board User’s Guide (DS50003028) and EV67T15A PIC32 WFI32
2.0 Curiosity Board User's Guide (DS50003689).
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+3.3V 433V
1 lcz C3 c4
22uF | 0.1uF 0.1uF | 22uF
s g 3.3v
=GND 22 & =GND
88 8 lAt9
. B22] S SPICSIRPAT
3.3v UM —— 2 UtTx S5 3 STUCSRCAT a2
[_UIRX >—————— T URX SDI/RPCT [A1E. RS R
o sDO1RPCE A1 18 18k
[UTRTSn >————————— U1RTsn
o scLireas 17
o SDA1/RPAS
FVCLR > RZ a2k A2 GTR ETXENRPC13 (AT
82 ETXDORPC1S fE
VBUSON/RPB1 ETXD1/RPC14 {2er
c3 81 ERXDVIRPK12 [£0
0AuF VBUS_WOD) 4] veus 9 5
51 Use- ERXDORPCT1
= e UsB+
oo USBID USBID/IRPB2 ETH_CLK_OUT/RPC12
A4

TMSIANGIRPBE
RPB8 TCK/ANS/RPB8

e
RPB7

ANT3RPATS
AN10IRPB10 WFI32E02

ANBORRPB11
prcthid SNt
AN11/RPB13 ANN1/RPA13 [B25 RPAIS
ANNORPATS (A5 >Rpaia S
ANAOIRPB12 ———
ANT2IRPB14 ANOIRPBO RPBO
e +33V
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SQICSTRPCO
214 saaireca
A8l SIS TRpCs Sris 2w
B14] SQIDORPC4 Sisk 18k
R SQICLKIRPCS -
B4 SCL2IRPA2 ez
pocz aa| POC2 SDAZIRPA3 (B18 SDAZ

Note 1: The mentioned resistance values are only for the guidance. For details on the application schematics,
refer to the EV89Y10A PIC32 WFI32 Curiosity HPC User's Guide (DS50003573).

3.21 POWER PINS FIGURE 3-9: WFI32E02
It is recommended to add a bulk and a decoupling RECOMMENDED
capacitors at the input supply pins (VDD, AVDD) and MODULE POWER
the GND pin of the WF132 Module. SUPPLY CONNECTIONS
FIGURE 3-8: WFI32E01/WFI32E03
RECOMMENDED AVDD
MODULE POWER Lo Lo
SUPPLY CONNECTIONS J220F Jotpr | WFI32E02
= = Module
GND GND
WFI32E01/ VDD
WFI32E03 i 1) l
c1 c2
Module 22 uF I 0.1 pF
J_ _L VDD = H = Au
c1M co GND GND
22 uF 0.1 uF
GND GND Note 1: Value of the C1, C2, C3 and C4 capacitor can vary
Note 1: Value of the C1 and C2 capacitor can vary based on based on the application requirement.
the application requirement. 2: Place the C1, C2, C3 and C4 capacitors close to the
2: Place the C1 and C2 capacitors close to the Module module pin.
pin. 3: To achieve better ADC performance, the user can
supply power to AVDD and VDD supply pins from
separate power supply sources.
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3.2.2 MASTER CLEAR (MCLR) 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 3-10 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 3-10, it is
recommended that capacitor C be isolated from the
MCLR pin during programming and debugging
operations.

Place the components illustrated in Figure 3-10
within one-quarter inch (6 mm) from the MCLR pin.

FIGURE 3-10: EXAMPLE OF MCLR PIN
CONNECTIONS
VDD
R—gmk Ri(
AM MCLR
0.1 yF@ ‘LC Tk
WFI32
1 =
2 PGCxX®
a [ PGDx®
8 3 VbD
16 Vss
———NC

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.

3.2.3 ICSP PINS

The PGCx/PGECx and PGDx/PGEDx pins are used
for ICSP and debugging purposes. It is recom-
mended that PGC2 and PGD2 be used for the
WFI32 Module as the default configuration.

Keep the trace length between the ICSP pins of the
WFI32 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 1009.

Ensure that the Communication Channel Select
(PGECx/PGEDx pins) programmed into the device
matches the physical connections for the ICSP to
MPLAB ICD 5 or MPLAB REAL ICE™ in-circuit
emulator.
For more information on MPLAB ICD 5 and MPLAB
REAL ICE in-circuit emulator connection requirements,
refer to the following documents available from the
Microchip website.
« “MPLAB® ICD 5 In-Circuit Debugger Quick Start
Guide” (DS50003438)
« “MPLAB® ICD 5 In-Circuit Debugger User's
Guide” (DS50003529)

« “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 WFI32
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 WFI32
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.

3.2.5 UNUSED I/0 PINS

For low power modes, the user must not allow the
unused /O pins to float as inputs. The user can also
configure them as outputs and drive them to a Logic-
low state. As an alternative, the user can reserve the
inputs by connecting the pin to VSS through a 1 kQ to
10 kQ resistor and configuring the pin as an input.

In general, the user needs to drive the 1/0O pins based
on the application use case. Also, the user must know
how a particular pin is wired before driving it to a partic-
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ular state. For example, do not drive a pin to low, if it is
wired to sink current, or drive high, if it is going to the
source current.

3.2.5.1 GPIO Pins/PPS Functions

Most of the WFI32 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 and Table 3-2.

It is recommended that a series resistor be added on
the host board for all GPIOs. The value of the series
resistor depends on the actual pin configuration. These
resistors must be placed close to the module. Figure 3-
17 and Figure 3-18 illustrate the placement of the
series resistor.

3.2.6 uSB

The external VBUS specified with 5V tolerance needs
to be level converted interfacing with the WF132 Mod-
ule, which is a 3.3V-tolerant pin.

FIGURE 3-11: EXTERNAL 5V Vg5 INTERFACING WITH WFI32 MODULE
J1
1 VBUS (5V)
VBUS 2 D. WFI32 Module
D- '3 D+ PIC32 SOC
D+ > R1
4 __USBID 2 41k
ID 5 - 0402
GND 1%
3.3V VBUS
> Rtotal
380k
GND GND
© 2020-2024 Microchip Technology Inc. Data Sheet DS70005425H-page 49



PIC32MZ W1 and WFI32 Family

3.3 WFI32 Module Placement and lowest noise). The ground plane can be
Guidelines exter_1ded beyond the minimum recomm_endation as
required for the host board EMC and noise reduc-
» For any Wi-Fi product, the antenna placement tion.
affects the performance of the whole system. The « For best performance, keep metal structures and
antenna requires free space to radiate RF signals components (such as mechanical spacers, bump-
and it must not be surrounded by the ground plane. on, and so on) at least 31.75 mm away from the
Thus, for best PCB antenna performance, the PCB trace antenna as illustrated in the following fig-
WFI32E01PC/WFI32E01PE/WFI32E03PC/ ure.
WFI32E03PE Module must be placed at the edge of « The antenna on the WFI32 Module must not be
the host board. placed in direct contact with or close proximity to
* The WFI32E01PC/WFI32E01 PE/WF|32E03PC/ p|astic Casing or objects_ Keep a minimum clear-
WFI32E03PE Module ground outline edge must be ance of 10 mm in all directions around the PCB
aligned with the edge of the host board ground antenna (see the following figure).
plane (see the following figure). » Microchip uses the following module placement for
» Alow-impedance ground plane for the WFI32 Mod- EV36W50A.

ule ensures the best radio performance (best range

FIGURE 3-12: WFI32E01PC/WFI32E01PE/WFI32E03PC/WFI32E03PE MODULE PLACEMENT
RECOMMENDATION (TOP VIEW)

Keepout Area Around Antenna T Edge of the WFI32E01/WFI32E03

(Approximately 31.75 mm) £ Module
from Metallic Structures 2
= Edge of the
l Host PCB
Module Ground
Outline i ’ i — = 232 mm
3763 mm

Edge of the Host
PCB Ground Plane

Host PCB
Ground Plane

:l: No Copper Area

Note:  For alternate module placement guidelines, refer to Section Appendix B: “Alternate Module Placement Guide-
lines”.

¢ The WFI32 Module must be flush mounted to the
host board (see the following figure).

FIGURE 3-13: WFI132 MOUNTING GUIDELINES RECOMMENDATION (SIDE VIEW)

WFI32 Module

Host PCB AN Flush mounted on the host PCB
x L (No Gap)
A =
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» The WFI32E01UC/WFI32E01UE/WFI32E03UC/ * APCB cutout is required under RF test point (see
WFI32EO3UE Module on the host board can be Figure 42-9).
placed aligned to each other (see Figure 3-14). » 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 42-9).

the WFI32E01/WFI32E03 Module must be soldered
to the host board (see Figure 42-9).

FIGURE 3-14: WFI32E01UC/WFI32E01UE/WFI32E03UC/WFI32E03UE MODULE PLACEMENT
(TOP VIEW)

MicrocHIP

/ WFI32E01/WFI32E03
Host PCB

Ground Plane

Note 1: The user can place the WFI32EQ1UC/WFI32E01UE/WFI32E03UC/WFI32EQ03UE variants anywhere on the
host PCB.
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FIGURE 3-15: WFI32E02UC/WFI32E02UE MODULE PLACEMENT (TOP VIEW)

Host PCB
Ground Plane

Note 1: The user can place the WFI32E02UC/WFI32E02UE variants anywhere on the host PCB.
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The following figure illustrates the examples of
WFI32E01PC/WFI32E01PE/WFI32E03PC/
WFI32E03PE Module placement on a host board with
a ground plane. Refer to Figure 3-12 for placement
specific guidance.

FIGURE 3-16: EXAMPLES OF WFI32E01PC/WFI32E01PE/WFI32E03PC/WFI32E03PE MODULE
PLACEMENTS ON THE HOST BOARD
LW
Good Case Best Case
N
=
Poor Case Caedl Caco
a o )
N
Poor Case §
N
& No Copper Area Ground Plane
3.4  WFI32 Module Routing Guidelines traces on the host PCB.
. ) ) » USB differential pair signals are 90Q2 impedance
» Use the multi-layer host board for routing signals on controlled on the WFI32 Module PCB and the same

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

must be followed on the host board.

» SOSC crystal (32.768 kHz) on host board must be
placed close to the WFI32 Module and follow the

possible. shortest trace routing length with the minimum num-
- For WFI32E01/WFI32E03 Module, see Figure 3- ber of vias (see Figure 3-17, Figure 3-18 and

17 and Figure 42-13. Figure 3-19).
- For WFI32E02 Module, see Figure 3-18 and

Figure 42-14.

» Avoid fan-out of the signals under the Module or
antenna area. Use a via to fan-out signals to the
edge of the WFI32 Module.

» For better GND connection and thermal conductivity
to the WFI32 Module, solder the exposed GND pads
of the WFI32 Module on the host board.

* For the WFI32 Module GND pad, use a GND via of
a minimum 10 mil (hole diameter) for good ground
to all the layers and thermal conduction path.

* The recommendation is to have a series resistor on
the host board for all GPIOs. Place these resistors
close to the signal source. Refer to Figure 3-17 and
Figure 3-18 for the placement of the series resistor.

» The user must ensure length matching of the signal
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FIGURE 3-17: WFI32E01/WFI32E03 - EXAMPLE OF THE HOST BOARD TOP LAYER

«——— Module Outline

Host Board Outline

No Signal or Via on
N @ ‘/ Antenna Side
o 1118

Signals to Inner Layer from
| Module Mounting PADs

Mounting PADs
on Host Board

| Continuous Ground
SOSC Crystal with Distributed Via

Placement

-Signals Going Out from
Module Mounting PADs

-Series Resistor

7
z PCB Cutout for RF Test Point @ Keepout Area for Test Points + Exposed GND Area

Note 1: The user can place the WFI32EO01UC/WFI32E01UE/WFI32EO03UC/WFI32EO3UE Module anywhere on
the host PCB (see Figure 3-14) and must provide continuous ground and tented ground vias underneath
the module (see Figure 3-17).
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FIGURE 3-18: WFI32E02 - EXAMPLE OF THE HOST BOARD TOP LAYER
L 1) N O O_ 000 o o %
> 88°0 00 © 0 0 o @lil@c o °°°°%c o0 e ° o
so\ S ame o8, % oo00. 88
..° o ©—6—©6 0 RBE og go - °g° °° o e
.o.o°°° 0o o o 0 oga’°“samee 4~““Z 88— Host Board
wr132E02—— o a8l Fo o oo o %o A M @R ol
Module Outline ge \ 00 00 .00 O o o (Ot e
L RN oM E()NNNEENNNNNNS 3
o o o o e
28 % e-o0 0 0 0 0 O O ) o
e o ° [ ae
86 m'o o o o o o o om °
'm 1 o | ] ae
L] T O 0 o o o [ ] o0
. o -- | Ve O-- ae
Mounting PADs —}=5®.8- l-- 1o|lo o o Q) o©° o-- 7~ —@®- Signals from
on Host Board _-@® 0 = o @@ Module Mounting
0 PADs
o -0
e 2. 08
88 08
SOSC Crystal —> =2° _
% Continuous
Placement | c- e 5 2 i
,_ O @0 l-- q o o-- A o. Ground with
—— 51 - > o 0o o o o o m o @:8 Distribute Via
..."' BERENEEEEN N oS .°.°°
o
Exposed o;:: Illllllllllo,;,c °.°.°
GND Area oee ° 'o ° ° o\e N
- '2 5—s \ Y
o o CH
lo b e ° '8 .
Bl°° 0000000000000 8080 8¢ Series
88, 900000000 88°0°0°0.8 888 5 o Ristor
- n o allatlalas Al 0 0 OAan a
@ PCB Keep Out Area for RF Test Point @ PCB Keep Out Area for Test Point Exposed GND Area

Note 1: The user can place the WFI32E02UC/WFI32E02UE Module anywhere on the host PCB (see Figure 3-
15), and must provide continuous ground and tented ground vias underneath the module (see Figure 3-
18).

FIGURE 3-19: PLACEMENT AND ROUTING OF SOSC CRYSTAL

32.768 kHz Crystal

Module SOSE PADs

0

o

Routing at the o
Bottom,Layer

0

© 2020-2024 Microchip Technology Inc. Data Sheet DS70005425H-page 55



PIC32MZ W1 and WFI32 Family

3.5 WFI32 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 WFI32 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 WFI32 Module includes RF shielding
on top of the board as a standard feature.

FIGURE 3-20:

3.6 WFI32 Module Antenna
Considerations

3.6.1 WFI32E01/WFI32E03 PCB
ANTENNA

For the WFI32EQ1PC/WFI32E01PE/WFI32E03PC/
WFI32E03PE Module, the PCB antenna is fabricated
on the top copper layer and covered in solder mask.
The layers below the antenna do not have copper
trace. It is recommended that the module 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. It is recommended to verify that antenna tuning is
maintained when the module is integrated onto a host
board or end-product.

The following table lists the technical specification of
the PCB antenna, which is tested with the WFI32E01
module mounted on a Carrier/Evaluation Board of 0.8
mm PCB thickness.

TABLE 3-3: WFI32E01/WFI32E03 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 module orientation
and PCB antenna radiation pattern.

MODULE ORIENTATION FOR RADIATION PATTERN MEASUREMENT

Y
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FIGURE 3-21: PHI = 0 DEGREE ANTENNA RADIATION PATTERN

Legend
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FIGURE 3-22: PHI = 90 DEGREE ANTENNA RADIATION PATTERN

Legend Dty

2400 00(MHz]
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FIGURE 3-23: THETA = 90 DEGREE ANTENNA RADIATION PATTERN
Legend Odeq
2400.00(}Hz)
———2412.00[MHz|

—2437.00(MHz)

———24E200[MHz)
———247200MHz]
——— 2484 00[MHz]
———JR00.00[MHz)
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180deg
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3.6.2 EXTERNAL ANTENNA PLACEMENT « It is recommended that the antenna be placed pref-

RECOMMENDATIONS erably at a distance 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.

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.

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

* The antenna must not be placed in direct contact or closer to the WFI32E01UC/WFI32E01UE/
in close proximity of the plastic casing/objects. WFI32E02UC/WFI32E02UE/WFI32E03UC/

* Do not enclose the antenna within a metal shield. WFI32E03UE Module.

* Keep any components which may radiate noise, sig- - - — —
nals or harmonics within the 2.4 GHz to 2.5 GHz fre- Note:  These adredgetr;ertlc gw?elmes an: Itlis "eCd'
quency band away from the antenna and, if ommende al customers check an
possible, shield those components. Any noise radi- fine-tune the antenna positioning in the
ated from the host board in this frequency band final host product based on RF perfor-
degrades the sensitivity of the module. mance.

The following figure provides an indication on how the
antenna cable must be routed depending on the loca-
tion of the antenna with respect to the WFI32E01UC/
WFI32E01UE/WFI32E02UC/WFI32E02UE/
WFI32E03UC/WFI32EO3UE Module PCB, there are
two possible options for the optimum routing of the
cable.

FIGURE 3-24: WFI32E01UC/WFI32E01UE/WFI32E02UC/WFI32E02UE/WFI32E03UC/
WFI32E03UE Module ANTENNA PLACEMENT GUIDELINES

Preferred antenna
cable routing
direction

5cm

Preferred antenna
cable routing

direction
+———5cm——> «——5cm———»
Antenna keep out area
v
3.6.21 External Antennas an external antenna connection. The choice of antenna
The WFI32E01UC/WFI32E01 UE/WFI32E02UC/ is limited to the antenna types for which the module is

WFI32E02UE/WFI32E03UC/WFI32E03UE  Modules tested and approved.

have an ultra-small surface mount U.FL connector for
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The WFI32E01UC/WFI32E01UE/WFI32E02UC/
WFI32E02UE/WFI32EQ3UC/WFI32EO3UE  Modules
are approved to use with the antennas listed in Table 3-

If other antenna types are used, the OEM installer must
conduct the necessary assessments and authorize the
antenna with respective regulatory agencies and

4. ensure compliance.

It is permissible to use different antenna, provided the
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).
TABLE 3-4: LIST OF APPROVED EXTERNAL ANTENNAS
Regulatory
Antenna Authority(")
SI. Part Number Manufacturer Gain Antenna Cable Length/
No. dBi Type FCC Remarks
(dBi) (213 | 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 2 Dipole X X X 100 mm
8 | RFA-02-C2M2 Alead/Aristotle 2 Dipole X X x |RP-SMA®A) to
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-SMA®A) to
U.FL cable length
of 100 mm
11 | RN-SMA-S Microchip 0.56 Dipole — — X SMA to 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 WFI32 Module Reflow Profile (AN233).
Information » 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 single reflow. If the PCB requires multiple itera-
tions of reflow soldering, it is important to mount the
WFI132 Module during the final reflow iteration.

The WFI32 Module was assembled using the IPC/
JEDEC J-STD-020 Standard lead free reflow profile.
The WFI32 Module can be soldered to the host board
using standard leaded or lead free solder reflow pro-
files. To avoid damaging the module, adhere to the fol-
lowing recommendations:

» For Solder Reflow Recommendations, refer to the
Solder Reflow Recommendation Application Note
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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 WFI32 Module Assembly
Considerations

The WFI32 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 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 family device processor. The

CPU fetches instructions, decodes each instruction,
fetches source operands, executes each instruction

and writes the results of instruction execution to the

proper destinations.

Key features include:

.

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

- 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 WAIT 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 family processor
core is shown in the figure below.
FIGURE 4-1: PIC32MZ W1 FAMILY MICROPROCESSOR CORE BLOCK DIAGRAM
/ M-Class Microprocessor Core N\
f |
Decode » mi ™ I-Cache |
SYS CLK|—) €—®| microMIPS ] >
- (MIPS32®/microMIPS ™) 41 I-Cache "
| < e Controller | |
al
| v s |
| R MMU ) |
i i 1,2,4,8,16 sets
| Execution Unit ( ) (FMT) BIU “——>| System Bus
ALU/Shift » | Enhanced MDU
| Atomic/LdSt »| (with DSP ASE) ¢ |
DSP ASE
| < v |
4 D-Cache [%
| - Controller | |
¢ A < D-Cache
| Debug/Profiling |
System p| System Break Points |
Interface Coprocessor iFlowtrace
| Fast Debug Channel |
Interrupt Performance Counters Power
Interface ¢ | Sampling Management |
Secure Debug
\ /
2-wire Debug

41

The MIPS32 M-Class Microprocessor Core in the
PIC32MZ W1 family devices contain several logic
blocks working together in parallel, providing an
efficient high-performance 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 (CP0)
* 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 (HI 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.

The table below lists the repeat rate (peak issue rate of
cycles until the operation can be reissued) and latency
(number of cycles until a result is available) for the pro-
cessor 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 HI and LO registers. Using the Move-From-HI
(MFHT) 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 (MSuUB), 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

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.

The table below lists the latencies and repeat rates for
the DSP multiply and dot-product operations. The
approximate latencies and repeat rates are listed in
terms of pipeline clocks.

DSP-RELATED LATENCIES
AND REPEAT RATES

TABLE 4-2:

Repeat

Opcode Latency Rate

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

Multiply and dot-product with 5 1
saturation after accumulation

i . Multiply without accumulation 5 1
HI and LO registers. The MADD and MSUB operations
are commonly used in DSP algorithms.
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41.3

SYSTEM CONTROL
COPROCESSOR (CPO0)

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,

disabled. Configuration information, such as cache
size and set associativity, and the presence of options
like microMIPS is also available by accessing the CPO
registers, as listed in the table below. Refer to the
Series 5 Warrior M-class CPU core resources which
are available at: www.imgtec.com for more information.

User and Debug) and whether interrupts are enabled or

TABLE 4-3: COPROCESSOR 0 REGISTERS
Register Register .
Nu?nber Nime Function
0 Index Index into the TLB array (MPU only).
1 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).
UserLocal 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.
BadInstrP 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).
11 Compare Core timer interrupt control.
12 Status Processor status and control.
IntCtl Interrupt control of vector spacing.
SRSCtl 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)
Register Register .
Nu?nber Ngme Function

16 Config Configuration register.
Config1 Configuration register 1.
Config2 Configuration register 2.
Config3 Configuration register 3.
Config4 Configuration register 4.
Configb 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 PerfCtlO Performance counter 0 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 [-Cache and D-Cache
(MPU only).
27 Reserved Reserved in the PIC32 core.
28 TagLo/DataLo | 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.

4.2.1 INSTRUCTION-CONTROLLED
POWER MANAGEMENT

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

422 LOCAL CLOCK GATING

The maijority of the power consumed by the processor
core is in the clock tree and clocking registers. The
PIC32MZ1025W104/PIC32MZ2051W104 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 |-Cache block also contains and manages the
instruction line fill buffer. Besides accumulating data to
be written to the cache, instruction fetches that refer-
ence data in the line fill buffer are serviced either by a
bypass of that data, or data coming from the external
interface. The I-Cache control logic controls the bypass
function.

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

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

432 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 ISA,
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.
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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 family of devices.

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 U-0 U-0 U-0 u-0 R-0
31:24 — — — _ _ — — ISP
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 = 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 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 MMI[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 ARJ[2:0]: Architecture Revision Level bits
001 = MIPS32 release 2
bit9-7  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
bit 2-0 K0[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

R = Readable bit
-n = Value at POR

W = Writable bit
‘1" = Bit is set

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

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
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]
15:8 RO | RO R-0 RO | Rt R-1 RO | Rt
' DS[2:0] DL[2:0] DA[2:0]
70 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

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’
I1S[2:0]: Instruction Cache Sets bits
0x2: 256

0x5 - Ox7: Reserved

IL[2:0]: Instruction-Cache Line bits

000 = No I-Cache present

011 = Contains instruction cache line size of 16 bytes
0x1, 0x2, 0x4 - Ox7: Reserved

1A[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 - Ox7: 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
R-1 u-0 U-0 uU-0 uU-0 uU-0 uU-0 U-0
31:24
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)
15:8 R-y R-y R-1 R-1 R-1 R-1 U-0 R-1
‘ ISA[1:0]) 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 = 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 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
bit 16  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 = DSP is 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
Note 1: These bits are set based on the value of the BOOTISA Configuration bit (BCFGO[3]).
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REGISTER 4-3: CONFIG3: CONFIGURATION REGISTER 3; CP0 REGISTER 16, SELECT 3
(CONTINUED)
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
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 | 25/17/9/1 | 24/16/8/0
R-0 uU-0 uU-0 U-0 uU-0 U-0 uU-0 uU-0
31:24
uU-0 u-0 u-0 U-0 U-0 U-0 uU-0 uU-0
23:16
u-0 u-0 uU-0 U-0 U-0 U-0 uU-0 uU-0
15:8
=0 u-0 u-0 uU-0 U-0 U-0 U-0 U-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 must 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 — = — = — = =
u-0 u-0 uU-0 U-0 U-0 U-0 uU-0 uU-0
23:16
u-0 u-0 uU-0 U-0 U-0 U-0 uU-0 uU-0
15:8
70 uU-0 u-0 u-0 U-0 U-0 u-0 u-0 uU-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 WII: Wait IE Ignore bit

1 = Indicates that this processor will allow an interrupt to unblock a WAIT 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. ltis
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 website

(www.microchip.com/PIC32).

The PIC32MZ W1 family of devices contains an inter-

nal 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
(W)

* Row size is 1 KB (256 W)

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 website (www.microchip.com).
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5.1 Flash Control Registers
TABLE 5-1: FLASH CONTROLLER REGISTER MAP
@ Bits
2 e = g 2
30 Lo o
g | LE | & &
§ = gz ﬁ 31/15 30/14 29/13 28/12 27111 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 =
€= <
£
o 31:16 — — — — — — — — — — — — — — — — 0000
600 | NVMCON
15:00 WR WREN | WRERR | LVDERR — — — HTDPGM — — — — NVMOP[3:0] 00x0
31:16 ERSI[3:0] = = = SLEEP = = = WS[4:0] 011F
610 NVMCON2
15:00 = TEMP CREAD1 | VREAD1 — — RETRY[1:0] — — — — — — — — x000
620 NVMKEY 31:16 0000
15:00 NVMKEY[31:0] 0000
) [31:16 0000
630 | NVMADDR NVMADDRJ[31:0]
15:00 0000
31:16 0000
640 | NVMDATAO NVMDATAO[31:0]
15:00 0000
31:16 0000
650 | NVMDATA1 NVMDATA1[31:0]
15:00 0000
31:16 0000
660 | NVMDATA2 NVMDATA2[31:0]
15:00 0000
31:16 0000
670 | NVMDATA3 NVMDATA3[31:0]
15:00 0000
31:16 0000
680 | NVMDATA4 NVMDATA4[31:0]
15:00 0000
31:16 0000
690 | NVMDATAS NVMDATAS5[31:0]
15:00 0000
31:16 0000
6A0 | NVMDATA6 NVMDATA6[31:0]
15:00 0000
31:16 0000
6B0 | NVMDATA7 NVMDATA7[31:0]
15:00 0000
NVMSRC |[31:16 0000
6C0 NVMSRCADDR[31:0
ADDR  (15:00 (31:0] 0000
3116] ULOCK _ _ _ _ —_ — = | PWPLT[23:16] 8000
6D0 | NVMPWPLT
15:00 PWPLT[15:0] 0000
31:16] ULOCK — — — — — — — I PGTE[23:16] 80FF
6E0 [NVMPWPGTE
15:00 PGTE[15:0] FFFF
6F0 | NVMLBWP™ 31:16 ULOCK — — — — — — LBWP23 LBWP22 LBWP21 LBWP20 | LBWP19 | LBWP18 | LBWP18 | LBWP17 | LBWP16 |80FF
15:00 LBWP15 LBWP14 | LBWP13 | LBWP12 | LBWP11 | LBWP10 | LBWP9 LBWPS8 LBWP7 LBWP6 LBWP5 LBWP4 LBWP3 LBWP2 LBWP1 LBWPO |FFEF
700 | NVMUBWP™ 31:16/ ULOCK — — — — — — UBWP23 | UBWP22 LBWP21 | UBWP20 | UBWP19 | UBWP18 | UBWP18 | UBWP17 | UBWP16 [80FF
15:00| UBWP15 UBWP14 | UBWP13 | UBWP12 | UBWP11 | UBWP10 | UBWP9 | UBWP8 UBWP7 UBWP6 UBWP5 | UBWP4 | UBWP3 | UBWP2 | UBWP1 UBWPO |FFFF
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: This register has corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 13.3 “CLR, SET and INV Registers” for more information.
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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 uU-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
15:8 R/HS/HC-0 R/W-0 R/HS/HC-0 R/HS/HC-0 U-0 uU-0 U-0 R/HS/HC-0
’ wR(™M WREN( WRERR) LVDERR(" — — = HTDPGM
70 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’ = Bit is 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(1)
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
(FECCCONJ[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 (FECCCONJ[1:0] = 01).
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REGISTER 5-1: NVMCON: PROGRAMMING CONTROL REGISTER (CONTINUED)

bit 3-0 NVMOPI[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
(FECCCONI1:0] (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 (FECCCONJ[1:0] = 01).
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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 | 25/17/9/11 | 24/16/8/0
31:24 R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 R/W-1
ERS[3:0] = = = SLEEP
23:16 uU-0 U-0 uU-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
= = = WS[4:0]
15:8 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]
70 U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-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’ = 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: This field can only be modified when the NVMKEY unlock sequence is satisfied.
Unimplemented: Read as ‘0’
WSJ[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)

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 NVMADDRY].
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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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 WS][] 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’

bit9-8 = 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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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 | 25/17/9/1 | 24/16/8/0
310 W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0
NVMKEY[31:24]
N wo | wo W-0 w0 [ wo W-0 wo | wo
3:16
NVMKEY[23:16]
15:8 wo | wo W-0 w0 [ wo W-0 wo | wo
NVMKEY[15:8]
-0 wo | wo W-0 w0 [ wo W-0 wo | wo
NVMKEY[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 NVMKEY[31:0]: Unlock Register bits
These bits are write only and read ‘0’ on any read.

Note:

This register is used as part of the unlock sequence to prevent inadvertent writes to the program

Flash.
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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
3124 RIW-0 R/W-0 RIW-0 RIW-0 R/W-0 R/W-0 RIW-0 RIW-0
NVMADDR([31:24]
316 RW-0 | Rw-0 | RW-0 | RwW-0 | RWO | RWO | RW-0 | RWoO
NVMADDR([23:16]
15:8 Rw-0 | Rw0 | RW-0 [ RWO [ RW-0 [ RW-0 | RW-0 [ RWoO
NVMADDR[15:8]
-0 Rw-0 | Rw-0 | RW-0 [ RWO [ RW-0 [ RW-0 | RW-0 [ RWoO
NVMADDR]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 NVMADDR[31:0]: Flash (Word) Address bits

NVMOP[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. NVMADDR([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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REGISTER 5-5: NVMDATAx: 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
2124 R/W-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 R/W-0
NVMDATA[31:24]
2516 RWO | RW-0 | RW-0 RW-0 | RW-0 RWo | Rwo | RWoO
NVMDATA[23:16]
15 RWO | Rwo | RWo RW-0 | RW-0 RWO | RW-0 [ RwW-
NVMDATA[15:8]
o RWO | Rwo | RW0 RW-0 | RW-0 RWO | RW-0 [ RW-
NVMDATA[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 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:NVMDATAO to the target Flash address defined in NVMADDR.

Quad Double Word program (256-bit)

Writes NVMDATA7:NVMDATAG6: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.
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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
2124 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 R/W-0
NVMSRCADDR[31:24]
2516 RWo | Rwo | Rwo | Rw-0 | Rwo | Rw-0 | RW0 | RW-0
NVMSRCADDR(23:16]
15 RwWo | Rwo | Rwo | Rwo | Rwo [ Rwo | RwWo | RWoO
NVMSRCADDR]15:8]
o RwWo | Rwo | Rwo | Rwo | Rwo [ Rwo | Rwo | RWo
NVMSRCADDRI7:0]
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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REGISTER 5-7: NVMPWPLT: FLASH PROGRAM WRITE PROTECT LOWER 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/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
23:16 PWPLT[23:16]
15 RWo | Rwo | Rwo | Rwo | Rwo | Rwo | RWO [ RWoO
PWPLT[15:8]
o RWo | Rwo | rRwo | Rwo | Rwo | Rwo | Rwo0 [ RWoO
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’ = Bitis cleared x = Bit is unknown

bit 31 ULOCK: NVMPWPLT Register Unlock bit
1 = NVMPWPLT register is not locked and can be modified
0 = NVMPWQPLT 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 PWPLT[23:0].
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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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
3124 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
23:16 PWPGTE[23:16]
15 RW1 | Rwa [ Rwa | Rwa [ RWA | RW- | RW-1 | RMWA
PWPGTE[15:8]
o RW1 | Rwa [ Rwa | Rwa [ RWA | RW- | RW-1 | RMWA
PWPGTE[7:0]
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 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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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
31:24 R/C-1 U-0 U-0 U-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
23:16 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
15:8 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
70 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’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

ULOCK: Lower Boot Write Protect (LBWPn) 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].
bit 30-24 Unimplemented: Read as ‘0’

bit 23-0 LBWP[23:0]: Lower Boot Pages Write Protect bits
LBWPI[n] = 1: Erase and write protection for upper boot page n is enabled
LBWP[n] = 0: Erase and write protection for upper boot page n is disabled
Note: This field can only be modified when the NVMKEY unlock sequence is satisfied, and
ULOCK = 1.

bit 31
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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
31:24 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
23:16 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
158 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
70 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’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31 ULOCK: Upper Boot Write Protect (UBWPR) 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].
bit 30-24 Unimplemented: Read as ‘0’

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

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

Note: This data sheet summarizes the features
of the PIC32MZ W1 family of devices. ltis
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, the PIC32MZ W1 devices allows ex-
ecution 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 manager periph-
erals, such as DMA and the Flash controller, that ac-
cess memory independently of the CPU.

The main memory maps for the PIC32MZ1025W104
device is illustrated in Figure 6-1, which provides mem-
ory map information for boot Flash and boot alias.
Table 6-1 provides memory map information for Spe-
cial Function Registers (SFRs).

The main memory maps for the PIC32MZ2051W104
device is illustrated in Figure 6-2, which provides mem-
ory 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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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 6-3.
Refer to Table 6-1.

FIGURE 6-1: MEMORY MAP FOR DEVICES WITH 1024 KBYTE OF PROGRAM MEMORY, 256
KBYTE RAM AND 64 KBYTE DATA BUFFER (DBF)('-?)
Virtual Memory Map
OXFFFFFFFF
0xC0000000 REBOREE _
OxBFFFFFFF Physical Memory Map
Reserved OXFFFFFFFF
0xBFC58000
0xBFC5FFFF
Boot Flash “
0xBFC00000
R Reserved
0xBF940000 eserved
0xBF93FFFF ®
SFRs
0xBF800000
O0xBF7FFFFF
Reserved R 0x1FC58000
0xBO8FFFFF Progrgm Flash § = Boot Flash (@)
0xB0800000 (Peripherals) om
0xBO7FFFFF ) 0x1FC000000
Reserved 2= . ;
0xBOOFFFFF o EEEE 0x1F940000
Program Flash ) Ox1F93FFFF
(CPU) SFRs
0xB0000000 0x1F800000
Reserved Ox1F7FFFFF
0xA0050000 Reserved
OXAO04FFFF 0x10900000
0xA0040000 Program Flash
X Peripheral
OXAOO7FFFF (Peripherals) 0x10800000
RAM® Ox107FFFFF
Tt 0x10100000
0xA0000000 0x100FFFFF
Reserved
0x9FC58000 Prograg Flash
0Xx9FC57FFF @ (CPU)
Boot Flash 0x10000000
0x9FC00000 Reserved 0x00050000
0x0004FFFF
0x90900000 s DBE
0x908FFFFF Program Flash 82888;22?:%
0x90800000 (Peripherals) .
0x907FFFFF O 3
Reserved S o RAM®)
Ox900FFFFF g m
Program Flash % o 0x00000000
(CPU) ~
0x90000000
Reserved
0x80050000
0x8004FFFF
0x80040000 DBF
0x8003FFFF
RAMG)
0x80000000
Reserved
0x00000000
Note 1: Memory areas are not shown to scale.
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FIGURE 6-2: MEMORY MAP FOR DEVICES WITH 2048 KBYTE OF PROGRAM MEMORY, 512
KBYTE RAM AND 128 KBYTE DATA BUFFER (DBF)('-2)
Virtual Memory Map
OXFFFFFFFF
Reserved
0xC0000000
OXBFFF_FFFF S—
0xBFC5_8000
OXBFC5_FFFF
Boot Flash®
0xBFCO0_0000
OxBFBF_FFFF — Physical Memory Map
0xBF94_0000 OxFFFF_FFFF
O0xBF93_FFFF
SFRs"
0xBF80_0000
OXBF7F_FFFF
Reserved Reserved
0xBOAO_0000
0xBO9F_FFFF 4
Program Flash e
(Peripherals) 2%
0xB080_0000 s
0xBO7F_FFFF Reserved g~ 0x1FC5_8000
0xB020_0000 ) Ox1FCS_7FFF
0xBO1F_FFFE Program Flash Boot Flash®®
(CPU) 0x1FC0_0000
0xB0O0O 0000 5 p 0x1FBF_FFFF
T eserve
OXAFFF_FFFF Reserved 0x1F94_0000
O0XAOOA_0000 0x1F93_FFFF
0xA009_FFFF SFRs®
DBF 0x1F80_0000
0xA008_0000 Ox1F7F_FFFF
R d
0xA007_FFFF eserve 0x10A0_0000
N SRAM2 0x109F_FFFF
0xA004_0000 "(g’gia': F'Ts)h
eripherals
0xA003_FFFF 0x1080_0000
SRAM1 0x107F_FFFF
Reserved
0xA000_0000 0x1020_0000
Ox9FFF_FFFF P 0x101F_FFFF
0x9FC5_8000 Program Flash
O0x9FC5_TFFF (CPU) 61000 0000
©) X )
Boot Flash N 5 O0XOFFF_FFFF
0x9FCO_0000 eserve
OXOFBF FFFF 0x000A_0000
- Reserved 0x0009_FFFF
0x9F94_0000 DBE
0x9F93_FFFF 0X0008 0000
(4) X )
SFRs 0x0007_FFFF
0x9F80_0000
Ox9F7F_FFFF SRAM2
Reserved 0x0004_0000
0x90A0_0000 0x0003_FFFF
0x909F_FFFF
- Program Flash L SRAM1
(Peripherals) o
0x9080_0000 8 2 0x0000_0000
@
0x907F_FFFF — ol
0x9020_0000 o
0x901F_FFFF
- Program Flash
(CPU)
0x9000_0000
Ox8FFF_FFFF ——
0x800A_0000
0x8009_FFFF
DBF
0x8008_0000
0x8007_FFFF
SRAM2
0x8004_0000
0x8003_FFFF
SRAM1
0x8000_0000
Note 1: Memory areas are not shown to scale.

2: The Cache and MMU (FMT) are initialized by compiler start-up code.
3: Refer to Figure 6-3.
4: Referto Table 6-1.
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FIGURE 6-3: BOOT AND ALIAS
MEMORY MAP TABLE 6-1: SFR MEMORY MAP
. (1)
Physical Memory Map Virtual Address
0x1FC7FFFF .
Peripheral Offset
Base Start
Reserved Asymmetric Crypto 0x0000
0xBF900000
Sonics Register Target 0x030000
0x1FC57000 —
2 0x1FC56FFF e 0x0000
Calibration Area sal 0x021000
0x1FC56000 Crypto 0xBF8C0000 0x024000
_ _ 3,4 | OxTFCS5FFF RNG 0x025000
Configuration Space
RTCC 0xBF870000 0x0000
0x1FC55000
DSCON 0x1000
0x1FC54FFF
Reserved 12C2 0x0400
0x1FC50000 UART1-UART2 0x0600
] Ox1FC4FFFF SPI1-SPI2 0x0C00
Upper Boot Alias
0x1FC40000 IC1-IC4 0xBF840000 0x1000
Ox1FC3FFFF 0C1-0C4 0x2000
Reserved Ethernet 0x3000
0x1FC10000 USB Ox4000
0x1FCOFFFF
) PORTA-PORTC 0x0000
Lower Boot Alias
PORTK 0x0300
0x1FC00000
12C1 0x0400
Note 1: Memory areas are not shown to scale. ADC OxBF820000 0x1000
2: This calibration area space cannot be mod-
o CAN 0x2000
ified by user.
3: Refer to Section 6.1.1 “Boot Flash And CAN-FD 0x3000
Configuration” for more information. CVD 0x4000
4: This configuration space cannot be used Interrupt controller 0x0000
for executing code in the upper boot alias.
. - DMA 0x1000
These memory locations are used to initial-
ize Configuration registers (see Prefetch 0xBF810000 0x2400
Section 38.2 “Special Features Regis- PMU 0X3E0D
ters”.
PMU WCM 0x4000

Note 1: Refer to 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

(CONTINUED)
Configuration 0x0000
Flash Controller 0x0600
Watchdog Timer 0x0800
Deadman Timer 0x0A00
CRU 0x1200

0xBF800000
UART3 0x1600
PPS 0x1800
PTG 0x1C00
Timer1-Timer7 0x2000
PFW 0xFEOO

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

2: This configuration space cannot be modi-
fied by the user.

6.1.1 BOOT FLASH AND
CONFIGURATION

PIC32MZ W1 on device Reset, reads Boot Flash Con-
figuration Word information before allowing system to
boot.

Every time device Reset or NMI event occurs, the
CFGPG.CPUPG[1:0] bits are reset to ‘0’. This helps
the user to strictly control some regions. Boot code to
use the CFGPG registers to define regions that are
only accessible by group 0. Once the boot code is fin-
ished with data or code operations, it must set the
CFGPG.CPUPG[1:0] to a value other than ‘0’.

© 2020-2024 Microchip Technology Inc.
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6.2 Boot Flash Configuration Registers
TABLE 6-2: BOOT FLASH CONFIGURATION WORD SUMMARY
@ Bits
S = ] 9
il 8o 2 5
25 bE 8 3
©
§ E EZ E 31/15 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 S=:
22
£
31:16|BINFOVAL- XXXX
IDO - - - - - - - - - — - - — - —
5F9C | BFDEVCFGO
15:00 BOOT- PCSC- xxx0
- - - - - - - - - - - - ISA - MODE -
31:16| EPGMCLK | ETHTPSF FECCCONJ1:0] ETHPLL- BTPLL- SPLL- UPLL- PCM . CANFDDIV _ . IC_ACLK |OC_ACLK| xxxx
5F98 | BEDEVCFG1 HWMD HWMD HWMD | HWMD
15:00 CFGLOCK][1:0] IOLOCK |PMDLOCK PGLOCK PMULOCK _ USBSSEN| EXLPRI | DMAPRI FCPRI JTAGEN|TROEN _ TDOEN | xxxx
3116 _ _ WDTPS[4:0] USBDPTRIM[3:0] USBDMTRIM[3:0] XXX
5F94| BFDEVCFG2 [15.00|[HSUARTEN] SMCLR | HSSPIEN | VBUSIO | USBIDIO | CLASSB- | ETHEX- | FMIIEN TRCEN ICESEL[1:0] DEBUG[1:0] XXXX
DIS EREF - - -
31:16)] DMTEN DMTCNT[4:0] WDTWINSZ[1:0] WDTEN | WINDIS |WDTSPGM WDTPS[4:0] XXXX
5F90 | BFDEVCFG3
15:00{ FSCMEN [CKSWEN |WAKE2SPD|SOSCSEL WDTRMCS[1:0] POSCMOD[1:0] _ _ DMTINTV[2:0] _ _ _ XXKX
31:16 _ SOSCEN _ DSEN DSWDTEN DSWD- DSWDTPS[4:0] DSzP- VBZP- _ _ _ XKXX
5F8C| BEDEVCFG4 TOSC BOREN | BOREN
15:00 _ _ _ _ _ _ _ _ SOSCCFG[7-0] XXXX
o = | - | - | - - [ - - -[-[-[-[-T-]T-]-1]-]=
5F88 | BFDEVCFG5
15:00 USERID[15:0] XXXX
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: The user configured setting of BFDEVCFGO to BFDEVCFGS5 loaded from boot Flash into following counterpart registers at system start-up.

+ BFDEVCFGO to BCFGO(L)

* BFDEVCFG1 to CFGCONO(L)
+ BFDEVCFG2 to CFGCON1(L)
+ BFDEVCFG3 to CFGCON2(L)
+ BFDEVCFG4 to CFGCON4(L)
+ BFDEVCFGS5 to USERID

Definition of BCFGO, CFGCONO, CFGCON1, CFGCON2, CFGCON4 and USERID is available in Table 38-1.
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TABLE 6-1: BOOT FLASH CODE PROTECTION REGISTER SUMMARY MAP
§ ) Bits .
sQ 5= & !
29 be § o
o ] ® 131115 | 30114 | 20113 | 28/12 | 27/11 | 26110 | 25/9 | 24/8 | 23/7 | 22/6 | 21/5 | 20/4 | 19/3 | 182 16/0| X
£5| %% | & <
S ~
31:16 | — — — 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 25/17/91 24/16/8/0
U-0 u-0 u-0 R-P U-0 U-0 U-0 uU-0
31:24
— — — CcP — — — —
U-0 u-0 u-0 u-0 U-0 U-0 u-0 U-0
23:16
U-0 u-0 u-0 u-0 U-0 U-0 u-0 U-0
15:8
70 U-0 u-0 u-0 u-0 U-0 U-0 u-0 U-0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared P = Programmable Bit
bit 31-29 Unimplemented: Read as ‘0’
bit 28 CP: Code Protect bit
0 = Protection Disabled
1 = Protection Enabled
bit 27-0 Unimplemented: Read as ‘0’
© 2020-2024 Microchip Technology Inc. Data Sheet DS70005425H-page 95
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TABLE 6-3: BOOT FLASH SIGN REGISTER SUMMARY MAP
g g _ . Bits Y
™ [T (=) Q
29 be § o
50 ] & | 31/15| 30114 | 29113 | 28112 | 27/11 | 26/10 | 25/9 | 2418 | 23/7 | 2216 | 21/5 | 2014 | 19/3 | 1872 | 17/1 | 1600 | &
2u xZz a <
s ~
BFDEV- |31:16| SIGN | — — — — — — — — — — — — — — — | xxxx
0000 | “gigN 150 | — _ _ _ _ _ 1= =T =1 =1 =1 = = | = [xxxx
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 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
SIGN — — — — — — —
U-0 u-0 u-0 uU-0 U-0 U-0 u-0 U-0
23:16
U-0 u-0 u-0 u-0 U-0 U-0 U-0 U-0
15:8
70 U-0 u-0 u-0 u-0 U-0 U-0 U-0 U-0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared P = Programmable Bit
bit 31 SIGN: Flash SIGN bit
1 = Unsigned
0 = Signed
bit 30-0 Unimplemented: Read as ‘0’
DS70005425H-page 96 Data Sheet © 2020-2024 Microchip Technology Inc.




PIC32MZ W1 and WFI32 Family

6.3 System Bus Arbitration

Note: The System Bus interconnect
implements one or more instantiations of
the SonicsSX® interconnect from Sonics,
Inc. This data sheet 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 (11
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.

© 2020-2024 Microchip Technology Inc. Data Sheet
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TABLE 6-3: INITIATORS TO TARGET ACCESS ASSOCIATION
Initiator ID 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Target

# Name CPU Co':r:f;'l‘ler gg’;g v'?,':’i'g ICD | Wi-Fi | ADC | CAN | CAN-FD | Crypto Eth%’(“et Eth;;("et sal | usB
1 RAM Bank 1 Memory X X X X X X X X X X X X X X
2 RAM Bank 2 Memory X X X X X X X X X X X X X X
3 Data Buffer Memory X X X X X X X X X X X X X X
4 Prefetch X X X X X X X X X X X
5 Flash Memory Boot Flash X X
6 Peripheral Set 1: ) ] X % X % X

Flash Controller, WDT, DMT, Clock Reset Unit, PTG, UART3, PPS, Timer 1-7
7 Peripheral Set 2: X X X X X

Port A, Port B, Port C, Port K, 12C1, ADC, CAN, CAN-FD, CVD Controller
8 Wi-Fi X X X X X
B SIENERE
10 SSXRT X X X X X
1 Peripheral Set 3: X % X % X

12C, UART1-UARTZ2, SPI1-SPI2, IC1-IC4, OC1-OC4, Ethernet Controller, USB
12 AHB X X X X X
13 SQl X X X X X

Legend:

« X= Connection between initiator and target
» Shaded cells = No connection between initiator and 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 QO0Ss
CPU 1 LRs™M
CPU 2 HIGH(1:2)
Flash Controller 3 LRSS
Flash Controller 4 HIGH(1-2)
DMA Read 5 LRs(
DMA Read 6 HIGH(1:2)
DMA Write 7 LRs(
DMA Write 8 HIGH(1:2)
ICD - JTAG 9 LRS
Wi-Fi 10 LRS
ADC 11 LRS
CAN 12 LRS
CAN-FD 13 LRS
Crypto Engine 14 LRS
Ethernet Write 15 LRS
Ethernet Read 16 LRS
saQl 17 LRS
USB 18 LRS

Note 1: When accessing SRAM, the DMAPRI bit
(CFGCONOI6]), the FCPRI bit
(CFGCONQ[5]), 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 the 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 38-6 in
Section 38.0 “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.

© 2020-2024 Microchip Technology Inc.
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TABLE 6-5: SYSTEM BUS TARGETS AND ASSOCIATED PROTECTION REGISTERS
SBTxREGYy Register SBTxRDy Register SBTxWRYy Register
b Re_ad_ b Write_
Target Y 5 - . . . ermission ermission
vame | (ASEzre) | S | Segeo | Rgtion | Prenty | Py | yome | (SROURS | e | (SROUES
GROUP1, GROUP1,
GROUP0) GROUPO0)
SBT1REGO R 0x00000000 R@ 128 Kbyte — 0 SBT1RDO Rw™ SBT1WRO0 R/W
1 RAM Bank 1 Memory SBT1REG1 R/W R/W R/W R/W — 3 SBT1RD1 R/ SBT1WRH1 R/W
SBT1REG2 R/W R/W R/W R/W 0 1 SBT1RD2 R/ SBT1WR2 R/W
SBT2REGO R 0x00020000 R@ 128 Kbyte — 0 SBT2RDO RrRw™ SBT2WR0 R/W
2 RAM Bank 2 Memory SBT2REG1 R/W R/W R/W R/W — 3 SBT2RD1 R SBT2WR1 R/W
SBT2REG2 R/W R/W R/W R/W 0 1 SBT2RD2 R/ SBT2WR2 R/W
SBT3REGO R 0x00040000 R@ 64 Kbyte — 0 SBT3RDO R/w( SBT3WRO R/W
3 Data Buffer Memory SBT3REG1 R/W R/W R/W R/W — 3 SBT3RD1 R/ SBT3WRH1 R/W
SBT3REG2 R/W R/W R/W R/W 0 1 SBT3RD2 R/ SBT3WR2 R/W
SBT4REGO R 0x10800000 R 1 Mbyte — 0 SBT4RDO R/ SBT4WR0 0,0,0,0
4 Flash Memory (Peripherals) SBT4REG1 R/W R/W R/W R/W — 3 SBT4RD1 R SBT4WR1 0,0,0,0
SBT4REG2 R/W R/W R/W R/W 0 1 SBT4RD2 R/wM SBT4WR2 0,0,0,0
SBT5REGO R 0x10000000 R@ 1 Mbyte — 0 SBT5RDO R SBT5WR0 0,0,0,0
SBT5REG2 R/W R/W R/W R/W 0 1 SBT5RD2 R/ SBT5WR2 0,0,0,0
SBT5REG3 R/W R/W RIW R/W 0 1 SBT5RD3 R/ SBT5WR3 0,0,0,0
SBT5REG4 R R R R 1 2 SBT5RD4 0,0,0,1 |SBT5WR4 0,0,0,0
5 Flash Memory (CPU) SBT5REG5 R R R R 1 2 SBT5RD5 0,0,0,1 | SBT5WR5 0,0,0,0
SBT5REG6 R R R R 1 2 SBT5RD6 0,0,0,1 |SBT5WR6 0,0,0,0
SBT5REG7 R R R R 1 2 SBT5RD7 1,111 SBT5WR7 0,0,0,0
SBT5REGS R R R R 1 2 SBT5RD8 1,1,1,1 | SBT5WRS 0,0,0,0
SBT5REG9 R R R R 1 2 SBT5RD9 0,0,0,1 |SBT5WR9 0,0,0,0
SBT5REG10 R R R R 1 2 SBT5RD10 0,0,0,1 |SBT5WR10 0,0,0,0
Peripheral Set 1: SBT6REGO R 0x1F800000 R 128 Kbyte — 0 SBT6RDO R/w( SBT6WR0 R/W
6 Flash Cor_1tr0||er, DMT, WDT, Clock
Reset Unit, UARTS, PPS, PTG, SBT6REGT RIW RIW R/W R/W = 3 SBT6RD1 R SBT6WR1 RIW

Timer1-Timer7, DMA, ICD, PMU

Legend: R = Read;
Note

oahlhen2

R/W = Read/Write;
Reset values for these bits are ‘1, ‘1, ‘1, ‘1’, respectively.
The BASE[21:0] bits must be set to the corresponding Physical Address and right shifted by 10 bits. For Read-only bits, this value is set by hardware on Reset.
The SIZE[4:0] bits must be set to the corresponding Region Size, based on the following formula: Region Size = 2(81ZE-1) x 1024 bytes. For read-only bits, this value is set by hardware on Reset.
Refer to the Device Memory Maps (Figure 6-1 for specific device memory sizes and start addresses.

See Table 6-1 for information on specific target memory size and start addresses.
The SBTXREG1 SFRs are reserved, and therefore, are not listed in this table for this target.

‘X’ in a register name = 0-13;

'y’ in a register name = 0-10.

Anweg zgldM pue LM ZINZEDId



"ou| ABojouyda] diyooIoIN $20Z-0202 @

190ys ejeq

L0l ebed-HGZ$5000.Sa

TABLE 6-5: SYSTEM BUS TARGETS AND ASSOCIATED PROTECTION REGISTERS (CONTINUED)
SBTxREGy Register SBTxRDy Register SBTxWRYy Register
Read Write
Target L (5) . . . . Permission Permission
Target Description Region Base Physical Region Size . - i
Number X X Region Priority | Priority (GROUP3, (GROUP3,
Name (BASI(EZEZ1 :0]) Ai;?:ss (SIZI(ES[)4.0]) Size (PRI) Level Name GROUP2, Name GROUP2,
GROUP1, GROUP1,
GROUPO0) GROUPO0)
Peripheral Set 2:
Port A, Port B, Port C, Port K, 1)
7 12G1, ADC, CAN, CAN-ED, CVD SBT7REGO R 0x1F820000 R 128 Kbyte — 0 SBT7RDO R/W SBT7WRO R/W
Controller
8 Wi-Fi SBT8REGO R 0x1F8C0000 R 128 Kbyte — 0 SBT8RDO R/wM SBT8WRO R/W
Peripheral Set 4: 1)
9 RTCC, DSCON SBTI9REGO R 0x1F870000 R 128 Kbyte — 0 SBTI9RDO R/W! SBT9WRO R/W
10 SSXRT SBT10REGO R 0X1F8F0000 R 64 Kbyte — 0 SBT10RDO 0,0,0,1 SBT10WRO 0,0,0,1
Peripheral Set 3:
12C, UART1-UART2, SPI1-SPI2, 1)
11 IC1-1C4, OC1-OC4. USB, Ethernet SBT11REGO R 0x1F840000 R 128 Kbyte — 0 SBT11RDO R/W SBT11WRO R/W
Controller
12 AHB SBT12REGO R 0x1F8E4000 R 256 Kbyte — SBT12RDO R/ SBT12WRO0 R/W
SBT12REG1 R/W R/W R/W R/W — 3 SBT12RD1 Rw™ SBT12WR1 R/W
13 sQl SBT13REGO R 0x1F8E1000 R 4 Kbyte — 0 SBT13RDO R/ SBT13WRO0 R/W
Legend: R = Read; R/W = Read/Write; ‘X’ in a register name = 0-13; 'y’ in a register name = 0-10.
Note Reset values for these bits are ‘1, ‘1", ‘1, ‘1’, respectively.

1
2
3:
4:
5.
6

The BASE[21:0] bits must be set to the corresponding Physical Address and right shifted by 10 bits. For Read-only bits, this value is set by hardware on Reset.

The SIZE[4:0] bits must be set to the corresponding Region Size, based on the following formula: Region Size = 2
Refer to the Device Memory Maps (Figure 6-1 for specific device memory sizes and start addresses.

See Table 6-1 for information on specific target memory size and start addresses.
The SBTXREG1 SFRs are reserved, and therefore, are not listed in this table for this target.

(SIZE-1)

x 1024 bytes. For read-only bits, this value is set by hardware on Reset.
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TABLE 6-6: SYSTEM BUS TARGET x REGISTER MAP, x =1, 2, 3, 42
[/} Bi
o its
3 8o & ]
<< o £ g =9
Chi g3 E 31/15| 30/14 29/13 28/12 27111 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 1600 | < &
£ © @
£
0020| sBTXELOGH 31:16[MULTI[ — — — CODE[3:0] — — — — — — — — 0000
15:0 INITID[7:0] REGION[3:0] — CMD[2:0] 0000
31:16] — — — — — — — — — — — — — — — [ — TJoooo
0024 | SBTXELOG2
15:0 | — — — — — — — — — — — — — — GROUP[1:0] 0000
31:16| — — — — — — — — — — — — — — — — 0000
0030| SBTXECLRS
X 15:0 | — — — — — — — — — — — — — — — CLEAR (0000
31:16| — — — — — — — — — — — — — — — — 0000
0038 | SBTXECLRM
15:0 | — — — — — — — — — — — — — — — CLEAR (0000
oo40| sSBTXREGO 31:16 BASE[21:6] XXXX
15:.0 BASE[5:0] PRI — SIZE[4:0] — — — XXXX
31:16 — — — — — — — — — — — — — — — - XXXX
0050| SBTxRDO
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
0058| sBTxWro il = | — = = = = = = = = = = — = = —{REEx
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE[21:6] XXXX
0060| SBTXREG1
15:0 BASE[5:0] PRI — SIZE[4:0 — — — XXXX
0070| sBTxRD1 Aol = | — = = = = = = = = = = — = = —{REEx
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 — — — — — — — — — — — — — — — - XXXX
0078| SBTXxWR1
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
ooso| sBTXREG?2 31:16 BASE[21:6] XXXX
15:.0 BASE[5:0] PRI — SIZE[4:0] — — — XXXX
31:16 — — — — — — — — — — — — — — — — XXXX
0090| SBTxRD2
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
0098| SBTXWR2 |oii6l = [ — — — = — = = — = = = — — — —x
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: Target virtual addresses are:

*Target 1 Virtual address = 0xBF93_1000
*Target 2 Virtual address = 0xBF93_2000
*Target 3 Virtual address = 0xBF93_3000
*Target 4 Virtual address = 0xBF93_4000

2:  For Reset values listed as ‘xxxx’, refer to Table 6-5 for the actual Reset values.
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TABLE 6-7: SYSTEM BUS TARGET 5 REGISTER MAP
3 .
g § _ o Bits
33 2o 2 8
9 2 e T =]
§ § é’g 5 31/15 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
£d Q
£=
31:16[MULTI| — — — CODE[3:0] — — — — — — — — 0000
0020| SBT5ELOG1
15:0 INITID[7:0] REGION[3:0] — CMDJ[2:0] 0000
31:16| — — — — — — — — — — — — — — — — 0000
0024 | SBT5ELOG2
15:0 | — — — — — — — — — — — — — — GROUP[1:0] 0000
31:16| — — — — — — — ERRP — — — — — — — — 0000
0028 SBT5ECON
15:0 | — — — — — — — — — — — — — — — — |oo00
31:16| — — — — — — — — — — — — — — — — 0000
0030| SBT5ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
0038 | SBT5ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE[21:6] XXKK
0040| SBT5REGO
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XXKK
31:16| — — — — — — — — — — — — — — = — XXXX
0050| SBT5RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — = — XXXX
0058 | SBT5WRO
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE[21:6] XXKK
0060| SBT5REG1
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
0070| SBT5RD1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
0078 SBT5WR1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE[21:6] XXKK
0080 | SBT5REG2
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
0090| SBT5RD2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
0098| SBT5WR2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE[21:6] XXKK
00AO0| SBT5REG3
15:0 BASE[5:0] | PR [ — ] SIZE[4:0] — = — xwxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For Reset values listed as ‘xxxx’, refer to Table 6-5 for the actual Reset values.
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TABLE 6-7: SYSTEM BUS TARGET 5 REGISTER MAP (CONTINUED)
» .
2> ° Bits
- O [
TS So = ]
29 = g =3
§ § §§ § 31115 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 &
£0 @
£
31:16| — — — — — — — — — — — — — — — — XXXX
00BO| SBT5RD3
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
00B8| SBT5WR3
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE[21:6] XXKK
00C0| SBT5REG4
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
00D0| SBT5RD4
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
00D8| SBT5WR4
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE[21:6] XXKK
00EO| SBT5REG5
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
00F0| SBT5RD5
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — Jes—
00F8| SBT5WR5
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE[21:6] XXKK
0100| SBT5REG6
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
0110 SBT5RD6
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
0118 SBT5WR6
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE[21:6] XXKK
0120| SBT5REG7
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
0130| SBT5RD7
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
0138| SBT5WR7
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE[21:6] XXKK
0140| SBT5REGS8
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
0150| SBT5RD8
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note:

For Reset values listed as ‘xxxx’, refer to Table 6-5 for the actual Reset values.
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TABLE 6-7: SYSTEM BUS TARGET 5 REGISTER MAP (CONTINUED)
[} .
25 ° Bits
= [
TS So = ]
29 B e g =3
§ E §§ 5 31/15| 30/14 29/13 28/12 2711 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 171 16/0 &
£d @
£
31:16| — — — — — — — — — — — — — — — — XXXX
0158| SBT5WRS8
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE[21:6] XKXX
0160| SBT5REG9
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XKXX
31:16| — — — — — — — — — — — — — — — — XXXX
0170| SBT5RD9
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
0178| SBT5WR9
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE[21:6] XKXX
0180| SBT5REG10
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XKXX
31:16| — — — — — — — — — — — — — — — — XXXX
0190| SBT5RD10
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
0198| SBT5WR10
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx

Legend:

x = unknown value on Reset; —
Note: For Reset values listed as ‘xxxx’, refer to Table 6-5 for the actual Reset values.

= unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 6-8: SYSTEM BUS TARGET x REGISTER MAP, x=7, 8,9, 11, 13
8 Bits
2 . o
3 89 2 2
3< 0 £ g =%
Tha o3 g 31115 | 3014 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 < &
g o @
S
31:16[MULTI| — — — CODE[3:0] — — — — — — — — 0000
0020| SBTXELOGH1
15:0 INITID[7:0] REGION[3:0] — CMDJ[2:0] 0000
3116 — | — = = = = = = = = = = = = — | — Joooo
0024 | SBTXELOG2
150 | — — — — — — — — — — — — — — GROUP[1:0] 0000
31:16| — — — — — — — — — — — — — — — — 0000
0038| SBTXECLRS
150 — — — — — — — — — — — — — — — CLEAR [0000
31:16| — — — — — — — — — — — — — — — — 0000
0038 SBTXECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE[21:6] XXKX
8040| SBTxREGO
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XXXX
31:16| — — — — — — — — — — — — — — — — XKXX
0050 SBTxRDO
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
0058 | SBTxWRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: Target virtual addresses are:
*Target 7 Virtual address = 0xBF93_7000
*Target 8 Virtual address = 0xBF93_8000
*Target 9 Virtual address = 0xBF93_9000
*Target 11 Virtual address = 0xBF93_B000
*Target 13 Virtual address = 0OxBF93_D000
2:  For Reset values listed as ‘xxxx’, refer to Table 6-5 for the actual Reset values.
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TABLE 6-9: SYSTEM BUS TARGET 10 REGISTER MAP
3 .
g § _ o Bits
<]
= k|
§ E é’g 5 31/15 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 < &
Eg @
S
31:16[MULTI| — — — CODE[3:0] — — — — — — — — 0000
0020 | SBT10ELOGH1
15:0 INITID[7:0] REGION[3:0] — CMDJ[2:0] 0000
31:16| — — — — — — — — — — — — — — — — 0000
0024 | SBT10ELOG2
15:0 | — — — — — — — — — — — — — — GROUP[1:0] 0000
31:16| — — — — — — — — — — — — — — — — 0000
0030 | SBT10ECLRS
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
0038 | SBT10ECLRM
150 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE[21:6] XXKK
0040| SBT10REGO
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XXKK
31:16| — — — — — — — — — — — — — — — — XXXX
0050 SBT10RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — — — XXXX
0058| SBT10WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For Reset values listed as ‘xxxx’, refer to Table 6-5 for the actual Reset values.
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TABLE 6-10: SYSTEM BUS TARGET x REGISTER MAP, WHERE x = 6, 12

3 .
g _ o Bits
<]
§-’-‘ .‘g g g = é
§ * é’g E 31/15 | 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 < &
o
t
S
31:16 [ MULTI| — — — CODE[3:0] — — — — — — — — 0000
0020| SBTXELOGH1
15:.0 INITID[7:0] REGION[3:0] — CMDJ[2:0] 0000
31:16| — — — — — — — — — — — — — — — — 0000
0024 | SBTxELOG2
15:0 | — — — — — — — — — — — — — — GROUP[1:0] 0000
31:16| — — — — — — — — — — — — — — — — 0000
0030| SBTXECLRS
15:0 | — — — — — — — — — — — — — — — CLEAR |0000
31:16| — — — — — — — — — — — — — — — — 0000
0038 | SBTXxECLRM
15:0 | — — — — — — — — — — — — — — — CLEAR |0000
31:16 BASE[21:6] XXXX
0040| SBTxREGO
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XXXX
31:16| — — — — — — — — — — — — — — = — XXXX
0050 SBTxRDO
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — = — XXXX
0058 SBTxWRO
15:0 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16 BASE[21:6] XXXX
0060 | SBTxREGH1
15:0 BASE[5:0] PRI — SIZE[4:0] — — — XXXX
31:16| — — — — — — — — — — — — — — = — XXXX
0070 SBTxRD1
150 — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
31:16| — — — — — — — — — — — — — — = — XXXX
0078 SBTxWR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: Target virtual addresses are:

*Target 6 Virtual address = 0xBF93_6000
*Target 12 Virtual address = 0OxBF93_C000
2:  For Reset values listed as ‘xxxx’, refer to Table 6-5 for the actual Reset values.
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PIC32MZ W1 and WFI32 Family

REGISTER 6-5:

SBTxELOG1: SYSTEM BUS TARGET ‘x’ ERROR LOG REGISTER 1

R = Readable bit
-n = Value at POR

('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
_ RIW-0, C U0 U-0 U-0 RIW-0, C RIW-0, C RIW-0, C RIW-0, C
3124 Mol — — — CODE[3:0]
U-0 U-0 u-0 U-0 U-0 u-0 U-0 U0
23:16 — — — — — — — —
_ R-0 R0 R-0 R-0 R0 R-0 R0 R0
15:8 INITID[7:0]
_ RO | R-0 | RO | R-0 U-0 R-0 | R-0 | R-0
70 REGION[3:0] — CMDI[2:0]
Legend: C = Clearable bit

W = Writable bit
‘1’ = Bit is set

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

bit 31

bit 30-28
bit 27-24

bit 23-16

Note:

MULTI: Multiple Permission Violations Status bit

This bit is cleared by writing a ‘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

Unimplemented: Read as ‘0’

Refer to Table 6-5 for the list of available targets and their descriptions.
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PIC32MZ W1 and WFI32 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 (CFGCONOI6]) = 1)
00000111 = DMA Write (DMAPRI (CFGCONOI6]) = 0)
00000110 = DMA Read (DMAPRI (CFGCONOQ[6]) = 1)
00000101 =DMA Read (DMAPRI (CFGCONOI6]) = 0)
00000100 =Flash Controller (FCPRI(CFGCONQ[5]) = 0)
00000011 =Flash Controller (FCPRI(CFGCONQ[5]) = 0)
00000010 = CPU (CPUPRI (CFGCONQO[7]) = 1)
00000001 = CPU (CPUPRI (CFGCONO[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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PIC32MZ W1 and WFI32 Family

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-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 — — — — — — — —
7:0 u-0 U-0 u-0 u-0 U-0 u-0 R-0 R-0
’ — — — — — — GROUPI[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

bit 31-3 Unimplemented: Read as ‘0’
bit 1-0 GROUP[1:0]: Requested Permissions Group bits
11 = Group 3
10 = Group 2
01 =Group 1
00=Group0

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
31:24 U-0 U-0 u-0 u-0 u-0 u-0 u-0 R/W-0
’ — — — — — — — ERRP
u-0 u-0 u-0 u-0 u-0 u-0 U-0 U-0
23:16 — — — — — — — —
u-0 U-0 u-0 u-0 u-0 u-0 U-0 U-0
15:8 — — — — — — — —
u-0 U-0 u-0 u-0 U-0 u-0 U-0 U-0
7:0 — — — — — — — —
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis 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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PIC32MZ W1 and WFI32 Family

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-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 — — — — — — — —
210 u-0 u-0 u-0 u-0 u-0 u-0 u-0 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
bit 0

Note:

Unimplemented: Read as ‘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.

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-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 — — — — — — — —
20 u-0 u-0 u-0 u-0 u-0 U-0 u-0 R-0
’ — — — — — — — CLEAR
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

bit 31-1
bit 0

Note:

Unimplemented: Read as ‘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.

Refer to Table 6-5 for the list of available targets and their descriptions.
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PIC32MZ W1 and WFI32 Family

REGISTER 6-10:

(*x’ = 0-13; 'y’ = 0-10)

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

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
31:24 BASE[21:14]
Rwo | rwo | rRwo | Rwo [ Rwo [ RWo RW0o [ RW-0
23:16 BASE[13:6]
Rwo | RrRwo | Rwo [ Rwo [ Rwo [ Rwo R-0 u-0
15:8 BASE[5:0] PRI —
_ rRwo [ Rrwo [ RrRwo [ Rwo [  Rwo U-0 U-0 u-0
0 SIZE[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

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 onl¥ active is the SIZE is non-zero.
11111 = Region size = 2081ZE-1) x 1024 (bytes)

00001 = Region size = 28ZE-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.

© 2020-2024 Microchip Technology Inc.

Data Sheet

DS70005425H-page 113




PIC32MZ W1 and WFI32 Family

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-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 — — — — — — — —
210 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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PIC32MZ W1 and WFI32 Family

REGISTER 6-12:

REGISTER (‘x’ = 0-13; ‘y’ = 0-10)

SBTxWRy: SYSTEM BUS TARGET ‘x’ REGION ‘y’ WRITE PERMISSIONS

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 — — — — — — — —
7:0 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’ = Bit is set ‘0’ = Bit is cleared

bit 31-4
bit 3

bit 2

bit 1

bit 0

Note 1:

Unimplemented: Read as ‘0’

Group3: Group 3 Write Permissions bits

1 = Privilege Group 3 has write permission

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

1 = Privilege Group 2 has write permission

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

1 = Privilege Group 1 has write permission

0 = Privilege Group 1 does not have write permission
Group0: Group 0 Write Permissions bits

1 = Privilege Group 0 has write permission

0 = Privilege Group 0 does not have write 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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PIC32MZ W1 and WFI32 Family

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. ltis

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 website
(www.microchip.com/PIC32).

* Deadman Timer Reset (DMTR)
» Zero-power BOR (ZPBOR)

' A simplified block diagram of the Reset module is
The Reset module combines all Reset sources and illustrated in the figure below.

controls the device host Reset signal, SYSRST.

FIGURE 7-1: SYSTEM RESET BLOCK DIAGRAM

MCLR
7 Glitch Filter

MCLR

Sleep or Idle g DMTR/WDTR
WDT [— _ NMI
Time-out Time-out
DMT
Time-out
Voltage Regulator Enabled o \
Power-up || POR
Timer SYSRST
VDD
VDD Rise
Detect
Brown-out BOR
Reset
Configuration
Mismatch
Reset CMR
SWR

Software Reset
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71 Reset Control Registers

TABLE 7-1: RESETS REGISTER MAP
2 Bits
o~
S % oo S 8
23 w2 g 2
® E chu g 31/15 30/14 29/13 28/12 2711 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 171 16/0 x
29 [ & <
S
1260 RCON 31:16 | PORIO |[PORCORE — — BCFGERR | BCFGFAIL | NVMLTA | NVMEOL — — — — — — VBPOR VBAT |0000
15:0 — — — — — DPSLP CMR — EXTR SWR DMTO | WDTO | SLEEP IDLE BOR POR | 0000
31:16 — — — — — — — — — — — — — — — — 0000
1270 | RSWRST
15:0 — — — — — — — — — — — — — — — SWRST | 0000
31:16 — — — — — — DMTO WDTR | SWNMI — — — GNMI LVD CF WDTS 0000
1280 | RNMICON
15:0 NMICNT[15:0] 0000
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 13.3 “CLR, SET and INV Registers” for more

information.
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PIC32MZ W1 and WFI32 Family

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 25/17/9/1 24/16/8/0
3124 RW/HS-0 | R/W/HS-0 u-0 U-0 R/W-0, HS R/W-0, HS RW/HS-0 | R/W/HS-0
PORIOM | PORCORE!" — — BCFGERR | BCFGFAIL NVMLTA NVMEOL
93:16 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 u-0 R/W-0, HS R/W-0, HS u-0
— — — — — ppsLP(M 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 RW-1,HS | R/W-1, HS
: EXTR SWR DMTO WDTO SLEEP IDLE BOR(" POR(
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

bit 30

bit 29-28
bit 27

bit 26

bit 25

bit 24

bit 23-18
bit 17

bit 16

bit 15-11

PORIO: 10 Voltage POR Flag bit(")
1 = Power-up Reset occurs due to |0 voltage
0 = Power-up Reset does not occur due to 10 voltage
Set by hardware at detection of an 10 POR event.
Note:  User may write this bit to '1'. Does not cause a POR_IO.
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.
Unimplemented: Read as ‘0’
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.
BCFGFAIL: BCFG Failure Flag bit
1 = BCFG failure occurs
0 = BCFG failure does not occur
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).

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.

Unimplemented: Read as ‘0’
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.
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.
Unimplemented: Read as '0'
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PIC32MZ W1 and WFI32 Family

REGISTER 7-1:

RCON: RESET CONTROL REGISTER (CONTINUED)

bit10  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.

Note:

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

bit 9 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.

bit 8 Unimplemented: Read as ‘0’
bit 7 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.

bit 6 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.

bit 5 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.

bit 4 WDTO: Watchdog Timer Time-Out Flag bit
1 = WDT time-out occurs and causes a Reset
0 = WDT time-out does not occur

bit 3 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.

bit 2 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.

bit 1 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.

bit O POR: Power-On Reset Flag bit("
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.

Note 1: User software must clear this bit to view the next detection.
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PIC32MZ W1 and WFI32 Family

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 U-0 U-0
31:24
U-0 u-0 u-0 U-0 U-0 U-0 U-0 U-0
23:16
U-0 u-0 u-0 U-0 U-0 U-0 U-0 U-0
15:8
U-0 u-0 uU-0 U-0 U-0 U-0 U-0 W-0, HC
7:0 12
— — — — — — — SWRsT(12)
Legend: 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 31-1
bit 0

Note 1:

Unimplemented: Read as ‘0’
SWRST: Software Reset Trigger bit(1)

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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PIC32MZ W1 and WFI32 Family

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 25117/91 24/16/8/0
31:24 U-0 u-0 u-0 U-0 U-0 U-0 R/W-0 R/W-0
— — — — — — DMTO WDTR
2316 R/W-0 uU-0 uU-0 U-0 R/W-0 U-0 R/W-0 R/W-0
SWNMI — — — GNMI LvVD CF WDTS
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
NMICNT[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
NMICNT[7:0]
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 31-26 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

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

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’

bit 25

bit 24

bit 23

bit 22-20

bit 19

bit 18

bit 17

Note:

bit 16

Note:

Note:

GNMI: External/Generic NMI Event bit

1 = Generic NMI event is detected and causes an NMI

0 = Generic NMI event is not detected

Note:

Note:

0 = FSCM does not detect clock failure

Note 1:

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

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

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

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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PIC32MZ W1 and WFI32 Family

REGISTER 7-3: 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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PIC32MZ W1 and wri32 Family

8.0 CPUEXCEPTIONS 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® microAptiv’™™ and M-Class
Cores” (DS60001192) of the “PIC32
Family Reference Manual”, which is
available from the Microchip website

(www.microchip.com/PIC32).

The PIC32MZ W1 family of devices 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

The figure below shows the block diagram for the Inter-
rupt 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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8.1 CPU Exceptions

CPU co-processor 0 contains the logic for identifying and managing exceptions.
Exceptions can be caused by a variety of sources, including boundary cases in
data, external events or program errors. The table below lists the exception
types in order of priority.

TABLE 8-1: MIPS32® M-CLASS MICROPROCESSOR CORE EXCEPTION TYPES

Exception o Status Debug Bits .
Type (In Order Description Branches to . EXCCODE XC32 Function Name
of Priority) Bits Set Set
Highest Priority
Reset Assertion MCLR or a POR. 0xBFCO0_0000 |BEV, ERL |— — _on_reset
Soft Reset Assertion of a software Reset. 0xBFCO_0000 |BEV, SR, |— — _on_reset
ERL
DSS EJTAG debug single step. OxBFCO0_0480 |— DSS — —
DINT EJTAG debug interrupt. Caused by the assertion of the O0xBFCO0_0480 |— DINT — —
external EJ_DINT input or by setting the EjtagBrk bit in
the ECR register.
NMI Assertion of NMI signal. 0xBFCO_0000 (BEV,NMI, |— — _nmi_handler
ERL
Interrupt Assertion of unmasked hardware or software interrupt sig- | See Table 8-2. |IPL[2:0] — 0x00 See Table 8-2.
nal.
DIB EJTAG debug hardware instruction break matched. 0xBFCO0_0480 |— DIB — —
AdEL Fetch address alignment error. Fetch reference to pro- 0xBFCO_0380 |EXL — 0x04 _general exception han-
tected address. dler
IBE Instruction fetch bus error. 0xBFC0_0380 |EXL — 0x06 _general exception han-
dler
Execute An instruction-based exception occurred: Integer over- 0xBFC0_0380 |EXL — 0x08- _general exception han-
Exception flow, trap, system call, breakpoint, floating point, or DSP 0x0C dler
ASE state disabled exception.
Tr Execution of a trap (when trap condition is true). 0xBFCO_0380 |EXL — 0x0D _general exception han-
dler
DDBL/DDBS |EJTAG Data Address Break (address only) or EJSTAG O0xBFC0_0480 |— DDBL or — —
data value break on store (address + value). DDBS
AdEL Load address alignment error. User mode load reference |0xBFCO_0380 |EXL — 0x04 _general exception han-
to kernel address. dler
AdES Store address alignment error. User mode store to kernel | 0xBFC0_0380 |EXL — 0x05 _general exception han-
address. dler
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TABLE 8-1: MIPS32® M-CLASS MICROPROCESSOR CORE EXCEPTION TYPES (CONTINUED)
Exception .
Type (Ir:)Order Description Branches to ;tatus Debug Bits EXCCODE XC32 Function Name
of Priority) its Set Set
DBE Load or store bus error. 0xBFCO0_0380 |EXL — 0x07 _general exception han-
dler
DDBL EJTAG data hardware breakpoint matched in load data O0xBFC0_0480 |— DDBL — —
compare.
CBrk EJTAG complex breakpoint. 0xBFCO0_0480 |— DIBIMPR, |— —
DDBLIMPR
and/or
DDBSIMP
R

Lowest Priority
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8.2 Interrupts

The PIC32MZ W1 family of devices uses variable offsets for vector spacing.
This allows the interrupt vector spacing to be configured according to application
needs. A unique interrupt vector offset can be set for each vector using its asso-

ciated OFFx register.

For details on the variable offset feature, refer to 8.5.2 “Variable Offset” in Sec-
tion 8. “Interrupt Controller” (DS60001108) of the “PIC32 Family Reference
Manual’.

The table below provides the interrupt IRQ, vector and bit location information.

TABLE 8-2: INTERRUPT IRQ, VECTOR AND BIT LOCATION
Interrupt Source(" XC32 Vector Name IRQ # Vector # Interrupt Bit Location Persistent
Flag | Enable ‘ Priority Sub-priority | Interrupt
Highest Natural Order Priority

Core Timer Interrupt _CORE_TIMER_VECTOR 0 | OFF000[17:1] | IFSO[0] | IECO[0] |IPCO[4:2] IPCO[1:0] No
Core Software Interrupt 0 _CORE_SOFTWARE_0_VECTOR 1 OFF001[17:1] | IFSO[1] | IECO[1] |IPCO[12:10] IPC0[9:8] No
Core Software Interrupt 1 CORE_SOFTWARE_1_VECTOR 2 | OFF002[17:1] | IFSO[2] | IECO[2] |IPC0[20:18] IPCO[17:16] No
External Interrupt 0 _EXTERNAL_O_VECTOR 3 | OFF003[17:1] | IFSO[3] | IECO[3] |IPCO0[28:26] IPC0[25:24] No
Timer1 TIMER_1_VECTOR 4 | OFFO004[17:1] | IFSO[4] | IECO[4] |IPC1[4:2] IPC1[1:0] No
Input Capture 1 Error _INPUT_CAPTURE_1_ERROR_VECTOR 5 | OFF005[17:1] | IFSO[5] | IECO[5] |IPC1[12:10] IPC1[9:8] Yes
Input Capture 1 _INPUT_CAPTURE_1_VECTOR 6 | OFF006[17:1] | IFSO[6] | IECO[6] |IPC1[20:18] IPC1[17:16] Yes
Output Compare 1 _OUTPUT_COMPARE_1_VECTOR 7 | OFF007[17:1] | IFSO[7] | IECO[7] |IPC1[28:26] IPC1[25:24] No
External Interrupt 1 _EXTERNAL_1_VECTOR 8 | OFF008[17:1] | IFSO[8] | IECO[8] |IPC2[4:2] IPC2[1:0] No
Timer2 _TIMER_2_VECTOR 9 | OFF009[17:1] | IFSO[9] | IECO[9] |IPC2[12:10] IPC2[9:8] No
Input Capture 2 Error _INPUT_CAPTURE_2_ERROR_VECTOR 10 | OFF010[17:1] | IFSO[10] | IECO[10] | IPC2[20:18] IPC2[17:16] Yes
Input Capture 2 _INPUT_CAPTURE_2_VECTOR 11 | OFFO11[17:1] | IFSO[11] | IECO[11] | IPC2[28:26] IPC2[25:24] Yes
Output Compare 2 _OUTPUT_COMPARE_2_VECTOR 12 | OFF012[17:1] | IFSO[12] | IECO[12] |IPC3[4:2] IPC3[1:0] No
External Interrupt 2 _EXTERNAL_2_VECTOR 13 | OFF013[17:1] | IFSO[13] | IECO[13] |IPC3[12:10] IPC3[9:8] No
Timer3 _TIMER_3_VECTOR 14 | OFF014[17:1] | IFSO[14] | IECO[14] |IPC3[20:18] IPC3[17:16] No
Input Capture 3 Error _INPUT_CAPTURE_3_ERROR_VECTOR 15 | OFF015[17:1] | IFSO[15] | IECO[15] |IPC3[28:26] IPC3[25:24] Yes
Input Capture 3 _INPUT_CAPTURE_3_VECTOR 16 | OFF016[17:1] | IFSO[16] | IECO[16] | IPC4[4:2] IPC4[1:0] Yes
Output Compare 3 _OUTPUT_COMPARE_3_VECTOR 17 | OFF017[17:1] | IFSO[17] | IECO[17] |IPC4[12:10] IPC4[9:8] No
External Interrupt 3 _EXTERNAL_3_VECTOR 18 | OFF018[17:1] | IFSO[18] | IECO[18] |IPC4[20:18] IPC4[17:16] No
Timer4 _TIMER_4_VECTOR 19 | OFF019[17:1] | IFSO[19] | IECO[19] |IPC4[28:26] IPC4[25:24] No
Input Capture 4 Error _INPUT_CAPTURE_4_ERROR_VECTOR 20 | OFF020[17:1] | IFSO[20] | IECO[20] | IPC5[4:2] IPC5[1:0] Yes
Input Capture 4 _INPUT_CAPTURE_4_VECTOR 21 | OFF021[17:1] | IFSO[21] | IECO[21] |IPC5[12:10] IPC5[9:8] Yes
Output Compare 4 _ OUTPUT_COMPARE_4_VECTOR 22 | OFF022[17:1] | IFS0[22] | IECO[22] | IPC5[20:18] IPC5[17:16] No
External Interrupt 4 | EXTERNAL_4 VECTOR 23 | OFF023[17:1] | IFSO[23] | IECO[23] | IPC5[28:26] IPC5[25:24] No
Timer5 _TIMER_5_VECTOR 24 | OFF024[17:1] | IFS0[24] | IECO[24] IPC6[4:2] IPC6[1:0] No
FC Programming Event _FLASH_CONTROL_VECTOR 30 | OFF030[17:1] | IFSO[30] | IECO[30] | IPC7[20:18] IPC7[17:16] No
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TABLE 8-2:

INTERRUPT IRQ, VECTOR AND BIT LOCATION (CONTINUED)

Interrupt Bit Location

Interrupt Source(? XC32 Vector Name IRQ # Vector # Persistent
Flag Enable Priority Sub-priority | Interrupt
Prefetch module Event PREFETCH_VECTOR 31 | OFF031[17:1] | IFSO[31] | IECO[31] | IPC7[28:26] IPC7[25:24] No
PFW CRC Event _PFW_CRC_VECTOR 32 | OFF032[17:1] | IFS1[0] | IEC1[O0] IPC8[4:2] IPC8[1:0] No
Real Time Clock _RTCC_VECTOR 33 | OFF033[17:1] | IFS1[1] | IEC1[1] IPC8[12:10] IPC8[9:8] No
Combined Interrupt _USB_VECTOR 34 | OFF034[17:1] | IFS1[2] | IEC1[2] IPC8[20:18] IPC8[17:16] Yes
SPI 1 Fault _SPI1_FAULT_VECTOR 35 | OFF035[17:1] | IFS1[3] | IECA1[3] IPC8[28:26] IPC8[25:24] Yes
SPI 1 Receive Done _SPI1_RX_VECTOR 36 | OFF036[17:1] | IFS1[4] | IEC1[4] IPC9[4:2] IPC9[1:0] Yes
SPI 1 Transfer Done _SPI1_TX_VECTOR 37 | OFF037[17:1] | IFS1[5] | IECA1[5] IPC9[12:10] IPC9[9:8] Yes
UART1 Fault _UART1_FAULT_VECTOR 38 | OFF038[17:1] | IFS1[6] | IEC1[6] IPC9[20:18] IPC9[17:16] Yes
UART1 Receive Done _UART1_RX_VECTOR 39 | OFF039[17:1] | IFS1[7] | IECA1[7] IPC9[28:26] IPC9[25:24] Yes
UART1 Transfer Done _UART1_TX_VECTOR 40 | OFF040[17:1] | IFS1[8] | IECA1[8] IPC10[4:2] IPC10[1:0] Yes
I12C 1 Bus Collision Event _12C1_BUS_VECTOR 41 | OFF041[17:1] | IFS1[9] | IEC1[9] | IPC10[12:10] IPC10[9:8] Yes
I2C 1 Slave Event _12C1_SLAVE_VECTOR 42 | OFF042[17:1] | IFS1[10] | IEC1[10] | IPC10[20:18] | IPC10[17:16] Yes
I2C 1 Master Event _lI2C1_MASTER_VECTOR 43 | OFF043[17:1] | IFS1[11] | IEC1[11] | IPC10[28:26] | IPC10[25:24] Yes
PortA Input Change Interrupt _CHANGE_NOTICE_A_VECTOR 44 | OFF044[17:1] | IFS1[12] | IEC1[12] IPC11[4:2] IPC11[1:0] Yes
PortB Input Change Interrupt _CHANGE_NOTICE_B_VECTOR 45 | OFF045[17:1] | IFS1[13] | IEC1[13] | IPC11[12:10] IPC11[9:8] Yes
PortC Input Change Interrupt _CHANGE_NOTICE_C_VECTOR 46 | OFF046[17:1] | IFS1[14] | IEC1[14] | IPC11[20:18] | IPC11[17:16] Yes
PortK Input Change Interrupt  CHANGE_NOTICE_K_VECTOR 47 | OFF047[17:1] | IFS1[15] | IEC1[15] | IPC11[28:26] | IPC11[25:24] Yes
SPI 2 Fault _SPI2_FAULT_VECTOR 53 | OFF053[17:1] | IFS1[21] | IEC1[21] | IPC13[12:10] IPC13[9:8] Yes
SPI 2 Receive Done _SPI2_RX_VECTOR 54 | OFF054[17:1] | IFS1[22] | IEC1[22] | IPC13[20:18] | IPC13[17:16] Yes
SPI 2 Transfer Done _SPI2_TX_VECTOR 55 | OFF055[17:1] | IFS1[23] | IEC1[23] | IPC13[28:26] | IPC13[25:24] Yes
UART 2 Error _UART2_FAULT_VECTOR 56 | OFFO056[17:1] | IFS1[24] | IEC1[24] IPC14[4:2] IPC14[1:0] Yes
UART 2 Receiver _UART2_RX_VECTOR 57 | OFFO057[17:1] | IFS1[25] | IEC1[25] | IPC14[12:10] IPC14[9:8] Yes
UART 2 Transmitter _UART2_TX_VECTOR 58 | OFF058[17:1] | IFS1[26] | IEC1[26] | IPC14[20:18] | IPC14[17:16] Yes
I12C 2 Bus Collision Event _12C2_BUS_VECTOR 59 | OFF059[17:1] | IFS1[27] | IEC1[27] | IPC14[28:26] | IPC14[25:24] Yes
I2C 2 Slave Event _12C2_SLAVE_VECTOR 60 | OFF060[17:1] | IFS1[28] | IEC1[28] IPC15[4:2] IPC15[1:0] Yes
I2C 2 Master Event _12C2_MASTER_VECTOR 61 | OFF061[17:1] | IFS1[29] | IEC1[29] | IPC15[12:10] IPC15[9:8] Yes
UART 3 Error _UART3_FAULT_VECTOR 62 | OFF062[17:1] | IFS1[30] | IEC1[30] | IPC15[20:18] | IPC15[17:16] Yes
UART 3 Receiver _UART3_RX_VECTOR 63 | OFF063[17:1] | IFS1[31] | IEC1[31] | IPC15[28:26] | IPC15[25:24] No
UART 3 Transmitter _UART3_TX_VECTOR 64 | OFF064[17:1] | IFS2[0] | IEC2[0] IPC16[4:2] IPC16[1:0] No
DMA Channel 0 _DMAQ_VECTOR 68 | OFF068[17:1] | IFS2[4] | IEC2[4] IPC17[4:2] IPC17[1:0] No
DMA Channel 1 _DMA1_VECTOR 69 | OFF069[17:1] | IFS2[5] | IEC2[5] | IPC17[12:10] IPC17[9:8] No
DMA C