MICROCHIP

PIC32MZ W1 and WFI32E01 Family

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

INTRODUCTION

The PIC32MZ W1 Family (PIC32MZ1025W104132 devices)

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

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

security accelerator, transceiver and Power Management Unit

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

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

tains the PIC32MZ1025W104 SoC and an integrated Front-

end Module (FEM) with following antenna options:

* PCB Antenna (WFI32E01PC/WFI32E01PE)

* U.FL Connector (WFI32E01UC/WFI32E01UE) for External
Antenna

The PIC32MZ W1 Family supports rich set of standard PIC32

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

FD, SPI, I°C, SQI, UART and JTAG.

TCP/IP based connectivity protocols along with SSL support

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

tured internet connectivity and reliable information exchange.

PIC32MZ W1 FAMILY FEATURES

The following section lists the PIC32MZ1025W104 related
features.

Wireless Interfaces
* PHY:
- 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:
- WPABS 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 Timestamping 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

* 1 MB Flash Program Memory

* 64 KB Boot Program Flash

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

» Dedicated Buffer for Peripherals

Power Management and System Recovery

» Low-Power Modes (Dream, 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

storage
Current consumption: 1.9 pA (typical)

» Extreme Deep Sleep mode

- 32-bit Semaphore register for context storage.
Current consumption: 0.71 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
Support)

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

» AES Modes:

- Electronic Codebook (ECB)

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

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

» Hardware Accelerated Public Key Cryptography with

Support for:

- 16-DSP multipliers configuration

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

- 512-bit ECC/ECDH/ECDSA generation
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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 (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 (one 4-wire, one 3-wire) Modules with
Speed up to 40 MHz
» SQI Configurable as an Additional SPI Module (40 MHz)

* One Full-Speed USB 2.0 OTG Interface with Dedicated
DMA

« Two I2C (Up to 1 Mbaud) 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/0 Pins
» Peripheral Pin Select (PPS) to Enable Function Remap
* 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® pC/OS™ and SEGGER
embOS®

» Supports Over-the-Air (OTA) and Over-the-Host (OTH)
Firmware Update Modes
Package and Operating Conditions
» Package:
- 132-pin VQFN - Dual Row
- Size-10x10x 0.9 mm
» Operating conditions:
- 2.97V to 3.63V, -40°C to +85°C, DC to 200 MHz

WFI32E01 MODULE FEATURES

The following section lists the WFI32E01 module related fea-
tures, which complements SoC features.
Antenna Options
* PCB Antenna Variants:
- WFI32E01PC
- WFI32EQ01PE
« External Antenna Variants:
- WFI32E01UC
- WFI32EO01UE

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

Security
* Integrated Trust&GO (Optional)

Clock Management
* Integrated 40 MHz POSC

Advanced Analog
* 12 Analog Channels

Input/Output
» 37 GPIO Pins

Package and Operating Conditions
» Package:
- 54-pin SMD package with Shield CAN
- Size -24.5x20.5x 2.5 mm
» Operating conditions:
- 3.0V to 3.6V, -40°C to +85°C, DC to 200 MHz

Certifications

» WFI32E01 Module Certified to FCC, ISED, CE, UKCA,
MIC, KCC, NCC, and SRRC Radio Regulations.

* RoHS and REACH Compliant

DS70005425E-page 2

Preliminary Data Sheet

© 2020-2022 Microchip Technology Inc.



PIC32MZ W1 and WFI32E01 Family

PIC32MZ1025W104 SoC FEATURES

TABLE 1:
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PIC32MZ W1 and WFI32E01 Family

TABLE 3:

PIN NAMES FOR 132-PIN PIC32MZ1025W104 SoC

132-PIN DQFN (TOP AND BOTTOM VIEW)

ﬁoc Pin SoC Pin Name!'?) SoC Pin SoC Pin Name('?)
umber Number
A1 NC A36 NC
A2 PMU_VSENSE A37 NC
A3 VDD33 A38 NC
Ad CVDT13/ETXD0/RPC15/I0CC15/RC15 A39 RXR_IN2
A5 CVDT15/EMDIO/RPK13/IOCK13/RK13 A40 RXR_RIQ_VDD15
A6 CVDT14/ERXDV/RPK12/I0CK12/RK12 Ad1 NC
A7 NC A42 TXR_UMX_VDD15
A8 VDD15 A43 TXR_LPA_VOUT
A9 SQICS1/CVDT18/RPCO/IOCCO/RCO Ad4 RF_FE_3/RPK0/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/IOCC5/RC5 A4T SCK2/RPA11/I0CA11/RA11
A13 SDI1/RPC7/IOCC7/RC7 A48 AN15/ANN1/CVD15/CVDR15/RPA13/I0CA13/RA13
A14 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 U1RTSn/U1BCLK/IOCA7/RA7 A56 TDI/PGED4/AN9/CVD9/CVDR9/RPBY/IOCB9/RB9
A22 U1TX/IOCA9/RA9 A57 TDO/AN7/CVD7/CVDR7/CVDT0/RPB7/IOCB7/RB7
A23 MCLR A58 SOSCO/PK15(5)
A24 BT_PRIO/RPK6/IOCK6/RK6 A59 soscl/PB15®)
A25 VDD33 A60 VBAT
A26 RF_FE_8/RPK9/IOCK9/RK9 A1 23501/AN3/CVD3/CVDR3/CVDT4/USBOEN/RPBS/IOCB3/
A27 RF_FE_5/RPK11/I0CK11/RK11 AG2 %\léé(i)/RD;{CVDm/CVDT6/ETH_EXCLK_OUT/VBUSON/RPB1/
A28 AFE_VDD15 AB3 D-
A29 XTAL_IN A64 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/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.
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PIC32MZ W1 and WFI32E01 Family

TABLE 3:

PIN NAMES FOR 132-PIN PIC32MZ1025W104 SoC (CONTINUED)

132-PIN DQFN (TOP AND BOTTOM VIEW)

SoC Pin SoC Pin Name!('2) SoC Pin SoC Pin Name(2)

Number Number

A30 XTAL_OUT AB5 VBUS

A31 NC AB6 VDD15

A32 SYN_SD_VDD15 AB7 VDD33

A33 SYN_VCO_VDD15 A68 CVDT9/ERXDO/RPC11/IOCC11/RC11

A34 I0VDD_RF A69 CVDT11/ETXEN/RPC13/I0OCC13/RC13

A35 NC A70 VPMU_VDDP

A71 BUK_BK_LX B30 NC

AT2 NC B31 MBS_EXTRA_48K

B1 PMU_VDDIO/VPMU_VDDC B32 RXR_FE2_VDD15

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

B3 VDD33 B34 BB_VDD15

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

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

B6 SQICS0/CVDT17/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/IOCA10/RA10
B9 SQID1/CVDT21/RPC3/I0CC3/RC3 B40 AN16/CVD16/CVDR16/CTRTM1/RPA12/I0OCA12/RA12

B10 SQID0/CVDT22/RPC4/I0CC4/RC4 B41 TRCLK/AN14/ANNO/CVD14/CVDR14/RPA14/I0CA14/RA14
B11 SCK1/RPC6/IOCC6/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/I0OCB8/RB8

B16 U1CTSn/IOCAG/RAG 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/RPBO0/IOCB0/RBO

B22 RF_FE_6/RPK10/I0OCK10/RK10 B53 NC

B23 SPI_VDD15 B54 VUSB3V3

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.

o

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.
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PIC32MZ W1 and WFI32E01 Family

TABLE 3:

PIN NAMES FOR 132-PIN PIC32MZ1025W104 SoC (CONTINUED)

132-PIN DQFN (TOP AND BOTTOM VIEW)

ﬁz%sg SoC Pin Name“’z) ﬁﬁ?nlz;? SoC Pin Name(1'2)

B24 XTAL_VDD15 B55 NC

B25 NC B56 NC

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

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

B29 NC B60 VPMU_VDDP

Note 1: The RPn pins can be used by re-mappable peripherals. Refer to Section 13.4 “Peripheral Pin Select (PPS)” for details.
2:  Every I/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.

o

Do not use BUCK/MLDO output to drive any other device.
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.
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TO OUR VALUED CUSTOMERS

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

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

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

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide 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 (12C)” (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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PIC32MZ W1 and WFI32E01 Family

+ 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 WFI32E01 Family

1.0 ORDERING INFORMATION

This chapter provides the ordering information of the
PIC32MZ1025W104 SoC and WFI32EO01 module.

11 PIC32MZ1025W104 SoC Ordering
Information

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

TABLE 1-1: PIC32MZ1025W104 SOC ORDERING DETAILS

SoC Name Pin and Package Description Ordering Code

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

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

FIGURE 1-1: PIC32MZ1025W104 SOC ORDERING INFORMATION

PIC32 HMZH 10 25HW1H 04 H132H T ‘-@/’NX‘ ’XXX‘

Microchip Brand

Architecture

Memory Size
10 = 1024 KB

RAM Size
25 = 256 KB

Family
W1 = WLAN

Key Feature Set

Pin Count
132 Pin Device

Packing Specification
Tray

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

Packaging Information
132-Lead (10x10x0.9 mm) VQFN - Dual Row

Pattern Information
QTP, SQTP, Code and Special Requirements
ES = Engineering Sample
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PIC32MZ W1 and WFI32E01 Family

1.2 WFI32E01 Module Ordering
Information

The following table describes the ordering information
of the WFI32E01 module.

TABLE 1-2: WFI32E01 MODULE ORDERING INFORMATION

Model No. Module SoC Description Reg_u_lato_ry Ordering Code
Certification
WFI32EO01PE | PIC32MZ1025W104132-I/NX | WFI32E01 module with PCB antenna FCC, ISED, CE, | WFI32E01PE - |
UKCA, MIC,
KCC, NCC and
SRRC
WFI32E01PC WFI32E01 module with PCB antenna and | FCC, ISED, CE, | WFI32E01PC - |
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, | WFI32E0O1UC - |
external antenna and Trust&GO UKCA, MIC,
KCC, NCC and
SRRC
The following figure illustrates the details of the
WFI32E01 module ordering information.
FIGURE 1-2: WFI32E01 MODULE ORDERING INFORMATION
WEFI 32 [|EO1||P/U| |E/C|-| | [IXXX

Microchip Brand

Architecture
32 = Embedded 32-bit MCU Core

Family
EO01 = WLAN Connectivity

Antenna
P = PCB Antenna
U = U.FL Connector

Encryption
E = Encryption
C = Trust&Go + Encryption

Temperature Range
| = Industrial (-40°C to +85°C)

FW Version/Custom Designations
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PIC32MZ W1 and WFI32E01 Family

2.0 PIC32MZ1025W104 SOC 2.1 Block Diagram
DESCRIPTION The following figure illustrates the block diagram of the
core and peripheral modules in the

PIC32MZ1025W104 SoC.

Note:  This data sheet summarizes the features
of the PIC32MZ1025W104 SoC. It is not
intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to the “PIC32
Family Reference Manual”, which is avail-
able from the Microchip website
(www.microchip.com/PIC32).

This chapter contains device-specific information for
the PIC32MZ1025W104 SoC.

FIGURE 2-1: PIC32MZ1025W104 SoC BLOCK DIAGRAM
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=
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T
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|—-<—» PBXCLK
Seneraton >
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= = _ 5 5
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PIC32MZ W1 and WFI32E01 Family

2.2

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

Function-wise Pinout Description

TABLE 2-1: ADC PINOUT DESCRIPTION

PIC32MZ1025W104 WFI32E01 Pin o

Pin Name Pin Number | Pin Name Pin Number Type Buffer Type Description

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

AN1 AB62 AN1 3 | Analog

AN2 B51 AN2 7 | Analog

AN3 A61 — — | Analog

AN4 B50 AN4 2 | Analog

AN5 B49 AN5 52 | Analog

ANG6 B47 ANG6 46 | Analog

AN7 A57 AN7 49 | Analog

ANS8 B46 ANS8 47 | Analog

AN9 A56 AN9 48 | Analog

AN10 A52 — — | Analog

AN B43 — — | Analog

AN12 A50 — — | Analog

AN13 A49 — — | Analog

AN14 B41 AN14 44 | Analog

AN15 A48 AN15 42 | Analog

AN16 B40 — — | Analog

AN17 B39 AN17 41 | Analog

AN18 B38 — — | Analog

AN19 A45 — — | Analog

ANAO A51 ANAO 45 | Analog

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

ANN1 A48 ANN1 42 | Analog

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

PIC32MZ1025W104 WFI32E01

Pin Buffer o
Pin Name Pin Number |Pin Name Pin Type | Type Description
Number
XTAL_IN A29 — — | — 40 MHz Primary Oscillator Crystal Input
XTAL_OUT A30 — — O — 40 MHz Primary Oscillator Crystal Output
32.768 kHz Secondary Oscillator Crystal
SOSCI A59 SOSCI 53 | — Input
32.768 kHz Secondary Oscillator Crystal

SOSCO A58 SOSCO 54 (0] — Output

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

REFO2 PPS REFO2 PPS O —

REFO3 PPS REFO3 PPS O —

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

TABLE 2-3: IC1 THROUGH IC4 PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name Pin Number |Pin Name |Pin Number |TYP® Type
Input Capture
IC1 PPS IC1 PPS | ST Input Capture Inputs 1-4
IC2 PPS IC2 PPS | ST
IC3 PPS IC3 PPS | ST
IC4 PPS IC4 PPS | ST
Legend: ST = Schmitt Trigger input with CMOS levels | = Input PPS = Peripheral Pin Select
TABLE 2-4: OC1 THROUGH OC4 PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer .
- - - - T T Description
Pin Name Pin Number |Pin Name Pin Number | 'YP€ ype
Output Compare
OoC1 PPS OoC1 PPS (0] - Output Compare Outputs 1-4
0oc2 PPS 0oc2 PPS (0] -
0oC3 PPS 0oC3 PPS (0] -
oc4 PPS oc4 PPS (0] -
OCFA PPS OCFA PPS | ST Output Compare Fault A Input
OCFB PPS OCFB PPS | ST Output Compare Fault B Input
OCFC PPS OCFC PPS | ST Output Compare Fault C Input
OCFD PPS OCFD PPS | ST Output Compare Fault D Input
Legend: ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select
TABLE 2-5: EXTERNAL INTERRUPTS PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 . Buffer o
Pin Type Description
Pin Name Pin Number |Pin Name | Pin Number Type
External Interrupts
INTO B39 INTO 41 | ST External Interrupt O
INT1 PPS INT1 PPS | ST External Interrupt 1
INT2 PPS INT2 PPS | ST External Interrupt 2
INT3 PPS INT3 PPS | ST External Interrupt 3
INT4 PPS INT4 PPS | ST External Interrupt 4
Legend: ST = Schmitt Trigger input with CMOS levels | = Input PPS = Peripheral Pin Select
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-6: PORTA THROUGH PORTC AND PORTK PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer
Description

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

PORTA

RAO B6 — — 110 DIG/ST PORTA Digital I/0
RA1 A14 RA1 20 110 DIG/ST

RA2 A15 — — 110 DIG/ST

RA3 B14 — — 110 DIG/ST

RA4 A16 RA4 33 110 DIG/ST

RA5 B15 RA5 32 110 DIG/ST

RA6 B16 — — 110 DIG/ST

RA7 A21 — — I/0 DIG/ST

RA8 B17 — — 110 DIG/ST

RA9 A22 — — 110 DIG/ST

RA10 B39 RA10 41 110 DIG/ST

RA11 A47 RA11 43 110 DIG/ST

RA12 B40 — — 110 DIG/ST

RA13 A48 RA13 42 110 DIG/ST

RA14 B41 RA14 44 110 DIG/ST

RA15 A49 — — 110 DIG/ST

PORTB

RBO B52 — — 110 DIG/ST PORTB Digital /0
RB1 AB2 RB1 3 110 DIG/ST

RB2 B51 RB2 7 110 DIG/ST

RB3 AB1 — — 110 DIG/ST

RB4 B50 RB4 2 110 DIG/ST

RB5 B49 RB5 52 110 DIG/ST

RB6 B47 RB6 46 110 DIG/ST

RB7 A57 RB7 49 110 DIG/ST

RB8 B46 RB8 47 110 DIG/ST

RB9 A56 RB9 48 110 DIG/ST

RB10 A52 — — 110 DIG/ST

RB11 B44 — — 110 DIG/ST

RB12 A51 RB12 45 110 DIG/ST

RB13 B43 — — 110 DIG/ST

RB14 A50 — — 110 DIG/ST

PB15 A59 PB15 53 | DIG/ST

Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
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PIC32MZ W1 and WFI32E01 Family

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

PIC32MZ1025W104 WFI32E01 - Buffer o
- - - - T T Description

Pin Name Pin Number | Pin Name | Pin Number | 'YP® ype

PORTC

RCO A9 — — 110 DIG/ST PORTC Digital 1/0

RCA1 B8 — — 110 DIG/ST

RC2 A10 — — 110 DIG/ST

RC3 B9 — — 110 DIG/ST

RC4 B10 — — 110 DIG/ST

RC5 A12 — — 110 DIG/ST

RC6 B11 RC6 21 110 DIG/ST

RC7 A13 RC7 19 110 DIG/ST

RC8 B12 RC8 23 110 DIG/ST

RC9 B5 RC9 18 110 DIG/ST

RC10 B57 RC10 10 110 DIG/ST

RC11 A68 RC11 9 110 DIG/ST

RC12 B58 RC12 12 110 DIG/ST

RC13 A69 RC13 8 110 DIG/ST

RC14 B2 RC14 13 110 DIG/ST

RC15 A4 RC15 14 110 DIG/ST

PORTK

RKO Ad4 — — 110 DIG/ST PORTK Digital I/0

RK1 B37 RK1 34 110 DIG/ST

RK2 A45 — — 110 DIG/ST

RK3 B38 RK3 35 110 DIG/ST

RK4 B18 RK4 24 110 DIG/ST

RK5 B19 RK5 27 110 DIG/ST

RK6 A24 RK6 25 110 DIG/ST

RK7 B20 RK7 28 110 DIG/ST

RK8 B21 — — 110 DIG/ST

RK9 A26 — — 110 DIG/ST

RK10 B22 — — 110 DIG/ST

RK11 A27 — — 110 DIG/ST

RK12 A6 RK12 15 110 DIG/ST

RK13 A5 RK13 16 110 DIG/ST

RK14 B4 RK14 17 110 DIG/ST

PK15 A58 PK15 54 | DIG/ST

Legend: DIG = Digital input

ST = Schmitt Trigger input with CMOS levels

O = Output | = Input
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PIC32MZ W1 and WFI32E01 Family

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

PIC32MZ1025W104 WFI32E01 Pin Buffer
Description
Pin Name Pin Number |Pin Name Pin Number |TYPe |Type
Timer1 through Timer7
T1CK PPS T1CK PPS | ST Timer1 External Clock Input
T2CK PPS T2CK PPS | ST Timer2 External Clock Input
T3CK PPS T3CK PPS | ST Timer3 External Clock Input
T4CK PPS T4CK PPS | ST Timer4 External Clock Input
T5CK PPS T5CK PPS | ST Timer5 External Clock Input
T6CK PPS T6CK PPS | ST Timer6 External Clock Input
T7CK PPS T7CK PPS | ST Timer7 External Clock Input
Real-Time Clock and Calendar
RTCC B49 RTCC 52 o |- RTCC Output Clock
Legend: ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select

TABLE 2-8: UART1 (DEDICATED) PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o

Description
Pin Name | Pin Number |Pin Name | Pin Number |TyPe |Type
Universal Asynchronous Receiver Transmitter 1
U1CTSn B16 — — | ST UART1 Clear to Send (CTS) Input

UART1 Request to Send (RTS) Output/
U1RTSn/U1BCLK |A21 — — O DIG UART1 Baud Clock
U1RX B17 U1RX 30 | ST UART1 Receive
U1TX A22 U1TX 29 ) DIG UART1 Transmit
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TABLE 2-9: UART1 THROUGH UART3 PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer .

- - - - Tvoe Tvoe Description

Pin Name Pin Number |Pin Name Pin Number | 'YP yp
Universal Asynchronous Receiver Transmitter 1
U1CTSn PPS U1CTSn PPS | ST UART1 CTS Input
U1RTSn/U1BCLK |PPS U1RTSn PPS 0] DIG UART1 RTS Output/UART1 Baud Clock
U1RX PPS U1RX PPS | ST UART1 Receive
U1TX PPS U1TX PPS ) DIG UART1 Transmit
Universal Asynchronous Receiver Transmitter 2
U2CTSn PPS U2CTSn PPS | ST UART2 CTS Input
U2RTSn/U2BCLK |PPS U2RTSn PPS 0] DIG UART2 RTS Output/UART2 Baud Clock
U2RX PPS U2RX PPS [ ST UART2 Receive
u2TXx PPS u2TXx PPS ) DIG UART2 Transmit
Universal Asynchronous Receiver Transmitter 3
U3CTSn PPS U3CTSn PPS | ST UART3 CTS Input
U3RTSn/U3BCLK |PPS U3RTSn PPS 0] DIG UART3 RTS Output/UART3 Baud Clock
U3RX PPS U3RX PPS | ST UART3 Receive
U3TX PPS U3TX PPS ) DIG UART3 Transmit
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input

PPS = Peripheral Pin Select
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-10: SPI1 (DEDICATED) PINOUT DESCRIPTION

PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name | Pin Number |Pin Name ‘ Pin Number | TYPe Type
Serial Peripheral Interface 1
SPI1 Synchronous Serial Clock
SCK1 B11 SCK1 21 110 DIG/ST Input/Output
SDI1 A13 SDI1 19 | ST SPI1 Data In
SDO1 B12 SDO1 23 (0] DIG SPI1 Data Out
_ _ SPI1 Client Select/Chip Select/Frame
SS1/CS1 A14 SS1/CS1 20 I/0 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
PIC32MZ1025W104 WFI32E01 Pin Buffer

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

Serial Peripheral Interface 1

SPI1 Synchronous Serial Clock

SCK1 B11 SCK1 21 1/0 DIG/ST Input/Output

SDi1 PPS SDI1 PPS I ST SPI1 Data In

SDO1 PPS SDO1 PPS ) DIG SPI1 Data Out

- - SPI1 Client Select/Chip Select/Frame Sync
SS1/CS1 PPS SS1/CS1 PPS 1/10 DIG/ST (active-low)

Serial Peripheral Interface 2

SPI2 Synchronous Serial Clock

SCK2 A47 SCK2 43 1/0 DIG/ST Input/Output

SDI2 PPS SDI2 PPS | ST SPI2 Data In

SDO2 PPS SDO2 PPS ) DIG SPI2 Data Out

o L SPI2 Client Select/Chip Select/Frame Sync
SS2/CS2 PPS SS2/CS2 PPS 1/O DIG/ST (active-low)

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

PPS = Peripheral Pin Select
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TABLE 2-12: 12C1 THROUGH I12C2 PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer
Description
Pin Name |Pin Number|Pin Name |Pin Number|TYP® Type
Inter-Integrated Circuit 1
SCL1 A16 SCL1 33 1/0 DIG/I2C/SMB  |12C1 Synchronous Serial Clock Input/Output
SDA1 B15 SDA1 32 /0 DIG/I2C/SMB  |12C1 Data Input/Output
Inter-Integrated Circuit 2
SCL2 A15 — — 1/0 DIG/I2C/SMB  |12C2 Synchronous Serial Clock Input/Output
SDA2 B14 — — 1/0 DIG/12C/SMB  |12C2 Data Input/Output
Legend: DIG = Digital input O = Output | = Input
TABLE 2-13: USB PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer .
- - - - Tvoe Tvoe Description
Pin Name Pin Number |Pin Name Pin Number |'YP yp
USB VBUS Input Signal (5V); can be left
VBUS A65 VBUS 4 | — open when USB not in use
» USB Internal Transceiver Supply
Voltage (3.3V).
+ This pin must be connected to the
VUsB3V3 B54 — P — 3.3V even if USB is not used.
D+ Ab4 USB D+ 6 1/0 — USB D+
D- AB3 USB D- 5 110 — USB D-
USBID B51 USBID 7 | ST USB OTG ID input
USB transceiver interface output enable
USBOEN AB1 — — (0] DIG state
VBUSON AB2 VBUSON 3 (0] DIG USB ON signal for external VBUS source
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
P = Power
TABLE 2-14: CAN AND CAN-FD PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer
Description
Pin Name Pin Number |Pin Name Pin Number |TYPe Type
C1TX PPS C1TX PPS [e] — CAN1 Bus Transmit Pin
C1RX PPS C1RX PPS | ST CAN1 Bus Receive Pin
C2TX PPS C2TX PPS (e} — CAN2 Bus Transmit Pin
C2RX PPS C2RX PPS | ST CAN2 Bus Receive Pin
Legend: ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select
Note: The CAN1 bus supports only the CAN interface, and the CAN2 bus supports both the CAN and CAN-FD interfaces.
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-15: ETHERNET RMII PINOUT DESCRIPTION

PIC32MZ1025W104 WFI32E01 Pin Buffer
Description

Pin Name Pin Number |Pin Name Pin Number | TYPe Type
Ethernet RMII Interface
ERXDO A68 ERXDO 9 | ST Ethernet Receive Data 0
ERXD1 B57 ERXD1 10 | ST Ethernet Receive Data 1
ERXERR B5 ERXERR 18 | ST Ethernet Receive Error
ERXDV A6 ERXDV 15 | ST Ethernet Receive Data Valid
ETHCLKOUT B58 ETH_CLK_OUT |12 0} ST Ethernet Clock Output (50 MHz)
ETXDO A4 ETXDO 14 0} DIG Ethernet Transmit Data 0
ETXD1 B2 ETXD1 13 (0] DIG Ethernet Transmit Data 1
ETXEN AB9 ETXEN 8 (0] DIG Ethernet Transmit Enable
EMDC B4 EMDC 17 (0] DIG Ethernet Management Data Clock
EMDIO A5 EMDIO 16 1/0 ST/DIG Ethernet Management Data
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TABLE 2-16: SQI1 PINOUT Description
PIC32MZ1025W104 WFI32E01 Pin Buffer

Description
Pin Name Pin Number |Pin Name Pin Number |TYPe Type
SQICLK A12 — — (0] DIG/ST SQI1 Clock
SQICS0 B6 — — (0] DIG SQl Chip Select 0
SQICS1 A9 — — (0] DIG SQl Chip Select 1
SQIDO B10 — — I/0 DIG/ST SQI1 Data[0]
SQID1 B9 — — I/0 DIG/ST SQI1 Data[1]
SQID2 A10 — — I/0 DIG/ST SQI1 Data[2]
SQID3 B8 — — I/0 DIG/ST SQI1 Data[3]
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-17: POWER, GROUND AND VOLTAGE REFERENCE PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer
Description
Pin Name Pin Number |Pin Name Pin Number |TYpe |Type
Power and Ground
VPMU_VDDP A70, B60 — — P — Input Supply Voltage (3.3V) to PMU
Input Supply Voltage (3.3V) to PMU
PMU_VDDIO/VPMU_VDDC (B1 — — P — Core
Backup Battery Voltage and must
Be Connected to Input Supply Volt-
VBAT ABO — — P — age (3.3V)
MLDO Output Voltage (1.5V), for
Internal Usage only; Do Not Con-
BUK_MDLO_OUT B59 — — P — nect to Any External Circuit
BUK_BK_LX A71 — — P — Buck Output to External LC Filter.
PMU_VSENSE A2 — — P — Feedback Voltage to PMU
A3, A11, A25,
A46, A67, B3,
VDD33 B13, B48 — — P — Input Supply Voltage (3.3V)
VUSB3V3 B54 — — P — USB Input Supply Voltage (3.3V)
AVDD33 B42 — — P — Analog Input Supply Voltage (3.3V)
AVss B45 — — P — Analog Ground
Input Supply Voltage (1.5V) from
VDD15 AG6, A8 — — P — PMU
IOVDD_RF A34, B26 — — P — ESD Input Voltage (3.3V)
RXR_RIQ_VDD15 A40 — — P —
RXR_FE1_VDD15 B33 — — P —
RXR_FE2_VDD15 B32 — — P —
SYN_PLL_VDD15 B28 — — P —
SYN_SD_VDD15 A32 — — P —
SYN_VCO_VDD15 A33 — — P —
XTAL_VDD15 B24 — — P —
TXR_LPA_VDD15 B36 — — P —
TXR_UMX_VDD15 A42 — — P —
SPI_VDD15 B23 — — P —
BB_VDD15 B34 — — P —
AFE_VDD15 A28 — — P — RF Supply Voltage (1.5V) from PMU
Voltage Reference
Programmable Low-Voltage Detect
LVDIN A52 — — | Analog |Input
GNDDB GND — — P — —
Legend: P = Power Analog = Analog input | = Input
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PIC32MZ W1 and WFI32E01 Family

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

PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name Pin Number |Pin Name Pin Number |TYPe |Type
JTAG
TCK B46 TCK 47 | ST JTAG Test Clock/Programming Clock Input
TDI A56 TDI 48 | ST JTAG Test Data/Programming Data Input
TDO A57 TDO 49 O DIG JTAG Test Data Output
TMS B47 T™MS 46 | ST JTAG Test Mode Select Input
Trace
TRCLK B41 — — (0] DIG Trace Clock
TRDO A49 — — (0] DIG
TRD1 A50 — — (0] DIG
TRD2 B43 — — (0] DIG
TRD3 A51 — — (0] DIG Trace Data

Programming/ Debugging

Master Clear (Device Reset) Input (active-

MCLR A23 MCLR 26 | ST low)

PGC1/EMUCA1 AB1 — — | ST ICSP Programming Clock
PGC1ENTRY AB1 — — | ST Test Mode Entry Clock
PGC2/EMUC2 B50 PGC2 2 | ST ICSP Programming Clock
PGC2ENTRY B50 — — | ST Test Mode Entry Clock
PGC4/EMUC4 B46 PGC4 47 | ST ICSP Programming Clock
PGC4ENTRY B46 — — | ST Test Mode Entry Clock
PGD1/EMUD1 B51 — — 110 DIG/ST |[ICSP Programming Data
PGD1ENTRY B51 — | ST Test Mode Entry Data
PGD2/EMUD2 B49 PGD2 52 110 DIG/ST |[ICSP Programming Data
PGD2ENTRY B49 — — | ST Test Mode Entry Data
PGD4/EMUD4 A56 PGD4 48 110 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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TABLE 2-19: WI-FI INTERFACE PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01 Pin Buffer o
Description
Pin Name Pin Number |Pin Name [Pin Number |TYPe Type
RF_FE_1 A4511) — — 110 DIG/ST
RF_FE_2 B38 RF_FE_2 35 lfe} DIG/ST
RF_FE_3 A44M — — 110 DIG/ST
RF_FE_4 B37 RF_FE_4 34 lfe} DIG/ST
RF_FE_5 A27 — — lfe} DIG/ST
RF_FE_6 B22 — — lfe} DIG/ST
RF_FE_7 B21 — — lfe} DIG/ST
RF_FE_8 A26 — — 110 DIG/ST RF Front-End Control
ANALOG_TEST A31 — — O — Analog Test Output
TSSI (Transmitter Signal Strength
IN_TSSI B27 — — | — Indication) Input
MBS_EXTRA_48K B31 — — 0 — DC Output (Band Gap Voltage)
RXR_IN A39 — — | — Receiver Input
TXR_LPA_VOUT A43 — — (0] — Transmitter Output
Legend: DIG = Digital input ST = Schmitt Trigger input with CMOS levels O = Output | = Input
Note 1: A44 and A45 pins are used for controlling the FEM on the WFI32E01 module. Microchip recommends using these pins
as described in the reference design package. Contact the Microchip Sales/Support Team for the reference package.
TABLE 2-20: WI-FI BLUETOOTH® COEXISTENCE("
PIC32MZ1025W104 WFI32E01 Pin Buffer .
- - - - Tvoe Tvpe Description
Pin Name Pin Number  |Pin Name Pin Number yp yp
BT_CLK_OUT B18 BT_CLK_OUT 24 @) DIG Bluetooth Clock Out
PTA_BT_ACTIVE B20 PTA_BT_ACTIVE 28 lfe} DIG/ST Packet Traffic Arbitra-
PTA BT _PRIO A24 PTA BT _PRIO 25 110 DIG/ST |tion (PTA) three-wire
interface for Wi-Fi and
PTA_WLAN_ACTIVE B19 PTA_WLAN_ACTIVE |27 110 DIG/ST Bluetooth 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.
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-21: CVD PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01
Pin Type | Buffer Type Description

Pin Name |Pin Number |Pin Name Pin Number

CvD1 AB2 CvD1 3 (0] DIG ADC CVD Controller Output
CVvD2 B51 CVD2 7 ) DIG
CVvD3 AB1 — — O DIG
CvD4 B50 CvD4 2 O DIG
CVD5 B49 CVvD5 52 (0] DIG
CVD6 B47 CVD6 46 (0] DIG
CvD7 A57 CvD7 49 O DIG
CVvD8 B46 CVvD8 47 O DIG
CVvD9 A56 CvD9 48 (0] DIG
CVvD10 A52 — — O DIG
CvD11 B43 — — O DIG
CvD12 A50 — — 0] DIG
CVD13 A49 — — O DIG
CvD14 B41 CvD14 44 O DIG
CVD15 A48 CVD15 42 (0] DIG
CVvD16 B40 — — O DIG
CvD17 B39 CvD17 41 (0] DIG
CvD18 B38 — — 0] DIG
CVD19 A45 — — O DIG
Legend: DIG = Digital input O = Output

TABLE 2-22: ENHANCED CVD PINOUT DESCRIPTION
PIC32MZ1025W104 WFI32E01

Pin Type Buffer Type Description

Pin Name |Pin Number |Pin Name Pin Number
CVDR1 AB62 CVDR1 3 0] DIG ADC CVD Controller RX Output
CVDR2 B51 CVDR2 7 (0] DIG
CVDR3 AB1 — — (6] DIG
CVDR4 B50 CVDR4 2 (e} DIG
CVDR5 B49 CVDR5 52 (0] DIG
CVDR6 B47 CVDR6 46 o DIG
CVDR7 A57 CVDR7 49 O DIG
CVDR8 B46 CVDR8 47 (0] DIG
CVDR9 A56 CVDR9 48 (6] DIG
CVDR10 A52 — — O DIG
CVDR1M1 B43 — — O DIG
CVDR12 A50 — — O DIG
CVDR13 A49 — — 0] DIG
CVDR14 B41 CVDR14 44 (0] DIG
CVDR15 A48 CVDR15 42 (¢} DIG
CVDR16 B40 — — O DIG
CVDR17 B39 CVDR17 41 (0] DIG
CVDR18 B38 — — O DIG
CVDR19 A45 — — 0] DIG
Legend: DIG = Digital input O = Output
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PIC32MZ W1 and WFI32E01 Family

TABLE 2-22: ENHANCED CVD PINOUT DESCRIPTION (CONTINUED)
PIC32MZ1025W104 WFI32E01
Pin Type | Buffer Type Description

Pin Name |Pin Number |Pin Name Pin Number

CVDTO A57 CVDTO 49 (0] DIG ADC CVD Controller TX Output
CVDT1 B47 CVDT1 46 (0] DIG

CVDT2 B49 CVDT2 52 (0] DIG

CVDT3 B50 CVDT3 2 O DIG

CVDT4 AB1 — — ) DIG

CVDT5 B51 CVDT5 7 O DIG

CVDT6 AB2 CVDT6 3 O DIG

CVDT7 B5 CVDT7 18 O DIG

CVDT8 B57 CVDT8 10 (0] DIG

CVDT9 AB8 CVDT9 9 O DIG

CVDT10 B58 CVDT10 12 (¢} DIG

CVDT!1 AB9 CVDT!1 8 O DIG

CVDT12 B2 CVDT12 13 (0] DIG

CVDT13 A4 CVDT13 14 (0] DIG

CVDT14 A6 CVDT14 15 (0] DIG

CVDT15 A5 CVDT15 16 (0] DIG

CVDT16 B4 CVDT16 17 O DIG

CVDT17 B6 — — O DIG

CVDT18 A9 — — O DIG

CVDT19 B8 — — O DIG

CVDT20 A10 — — 0] DIG

CVDT21 B9 — — O DIG

CVDT22 B10 — — ) DIG

CVDT23 A12 — — O DIG

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

PIC32MZ1025W104 WFI32E01

Pin Type Buffer Type Description

Pin Name Pin Number |Pin Name Pin Number

CTRTMO B39 CTRTMO 41 | ST CTR External Trigger
CTRTMA1 B40 — — | ST

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

TABLE 2-24: PTG PINOUT DESCRIPTION

PIC32MZ1025W104 WFI32E01 Pin Buffer o

Pin Name Pin Number | Pin Name Pin Number | TYP€ Type Pescription
PTG28 PPS PTG28 PPS O — Peripheral Trigger Generator output
PTG29 PPS PTG29 PPS 0 — buffer data

PTG30 PPS PTG30 PPS O —

PTG31 PPS PTG31 PPS 0] —

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 WFI32E01 Family

3.0 WFI32E01 MODULE
DESCRIPTION

The WFI32E01 is a fully certified module that contains
the PIC32MZ1025W104 SoC, an integrated FEM and
Trust&GO with following antenna options:

» PCB antenna (WFI32E01PC/WFI32EO01PE)

* U.FL connector (WFI32EQ01UC/WFI32E01UE) for
external antenna

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
I12C2 in the module

The figure below represents the WFI32EO1 module
block
diagram.

FIGURE 3-1: WFI32E01 MODULE BLOCK DIAGRAM
s N\ [
WFI32E01 Module |¢——— MCLR (Reset)
) ;7/c/csp™
PCB Antenna «— 12-bit ADC (12 Ch.)

or
U.FL Connector

RF Front-end
Module and
Matching Circuit

POSC (40 MHz)

PIC32MZ1025W104 SoC

Trust&GO (Optional)

Ethernet (RMII)
SPI

4mmmm) USB 2.0 OTG (FS)

12C

CvD
CAN-FD
CAN
UART

GPIO

<«——— Vop (3V3)
j4——— SOSC (32.768 kHz)

I

I

1
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PIC32MZ W1 and WFI32E01 Family

3.1

The following figure illustrates the module pinout diagram.

Pinout Details

FIGURE 3-2: WFI32E01 MODULE PINOUT DIAGRAM
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Note 1:

2: For pin descriptions, refer to Table 3-1.

For details on the exact pin placement and dimensions, refer to Section 42.0 “Packaging Information”.
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PIC32MZ W1 and WFI32E01 Family

TABLE 3-1: WFI32E01 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 (5V), 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 WFI32E01 Family

TABLE 3-1: WFI32E01 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 (0] ADC CVD controller TX
ERXDV | Ethernet RMII receive data valid
RPK12 1/0 Remappable peripheral(z)
RK12 110 PORTK digital 1/0O
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 1/0
18 B5 CVDT7 (0] 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 1/0
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 (0] 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 1/0
264 A23 MCLR | Reset signal, Active-low, requires external RC circuit
27 B19 PTA_WLAN_ACTIVE | I/0 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 1/0 PORTK digital 1/0
29 A22 U1TX (0] UART1 transmit
30 B17 U1RX | UART1 receive
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PIC32MZ W1 and WFI32E01 Family

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

ModulePin | SoC Pin Pin Name Pin Descrition
Number Number Type“) P
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 1/0 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
RPKA1 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
CvD18 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 0
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 1/0 Remappable peripheral(z)
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 1/0 Remappable peripheral(z)
RA14 110 PORTA digital I1/0
45 A51 ANAO | Analog input
RPB12 1/0 Remappable peripheral(z)
RB12 110 PORTB digital 1/0
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PIC32MZ W1 and WFI32E01 Family

TABLE 3-1: WFI32E01 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)

61-63 — 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
* P = Power pin
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PIC32MZ W1 and WFI32E01 Family

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 the placement of pins 55 through 63, refer to Section 42.2 “WFI32E01 Module Packaging Information”.

6: The PTA features 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.

@

Note: For module-related recommended operating values and electrical characteristics, refer to Section 41.2
“WFI32E01 Module Electrical Specifications”.

3.2 Basic Connection Requirement

The WFI32E01 module requires attention to a minimal
set of device pin connections before proceeding with
development.

FIGURE 3-3: WFI32E01 MODULE BASIC CONNECTIONS
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Note 1: The mentioned resistance values are only for the guidance. For details on the application
schematics, refer to the PIC32 WFI32E Curiosity Board User’'s Guide ( DS50003028).

3.2.1 POWER PINS

It is recommended that a bulk and a decoupling
capacitor be added at the input supply pin (VDD and
GND pins) of the WFI32E01 module.
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FIGURE 3-4: RECOMMENDED
MODULE POWER

SUPPLY CONNECTIONS

WFI32E01
Module

VDD

J— c1M i c2
IZZ uF I 0.1 yF

GND GND

Note 1: Value ofthe C1and C2 capacitors may vary based on
the application requirement.

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

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

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

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

FIGURE 3-5: EXAMPLE OF MCLR PIN
CONNECTIONS
VDD
ngk q1)
A MCLR
T WFI32E01
1 =
> PGCX®)
a2 PGDx®
@ VoD
O[3
= G—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
WFI32E01 module as the default configuration.

Keep the trace length between the ICSP pins of the
WFI32E01 module and the ICSP header as short as
possible. If the ICSP connector is expected to expe-
rience an ESD event, a series resistor is recom-
mended with the value in the range of a few tens of
Qs, not to exceed 100Q2.

Ensure that the Communication Channel Select
(PGECXx/PGEDx pins) programmed into the device
matches the physical connections for the ICSP to
MPLAB ICD 3/MPLAB ICD 4 or MPLAB REAL ICE™
in-circuit emulator.

For more information on MPLAB ICD 3/MPLAB ICD 4,

and MPLAB REAL ICE in-circuit emulator connection

requirements, refer to the following documents avail-

able from the Microchip website.

* “MPLAB® ICD 4 In-Circuit Debugger Quick Start
Guide” (DS50002538)

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

« “Using MPLAB® ICD 3” (poster) (DS50001765)

« “MPLAB® ICD 3 Design Advisory” (DS50001764)

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

« “Using MPLAB® REAL ICE™ Emulator” (poster)
(DS50001749)
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3.24 JTAG

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

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

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

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

3.25 UNUSED I/0O PINS

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

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

3.2.51 GPIO Pins/PPS Functions

Most of the WFI32EQ1 module pins can be configured
as GPIOs pins or for PPS functionality. To find the func-
tionality supported by each of these GPIOs, refer to
Table 3-1.

It is recommended 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-
10 illustrates the placement of series resistor.
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3.3 WFI32E01 Module Placement

Guidelines

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

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

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

FIGURE 3-6: WFI32E01PC/WFI32E01PE MODU

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

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

The antenna on the WFI32EO01 module must not be
placed in direct contact with or close proximity to
plastic casing or objects. Keep a minimum clear-
ance of 10 mm in all directions around the PCB
antenna (see Figure 3-6).

LE PLACEMENT (TOP VIEW)

Keepout area around antenna
(approximately 31.75 mm)
from metallic structures

Module Ground
Outline

Edge of the
Host PCB
Ground Plane

Host PCB
Ground Plane

Edge of the WFI32E01 Module

E<—31.75 mm->|

—>

5™ Edge of the Host PCB

|
|
|
|
|
|
|
i

1 : I3.7 mm

Edge of the Host
PCB Ground Plane

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

FIGURE 3-7:

WFI32E01 MOUNTING GUIDELINES RECOMMENDATION (SIDE VIEW)

WFI32E01 Module
Host PCB

Flush mounted on the host PCB
(No Gap)

i
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* The WFI32E01UC/WFI32E01UE module on the * APCB cutout is required under RF test point (see
host board can be placed aligned to each other (see Figure 42-6).
Figure 3-8). » Copper keepout areas are required on the top layer
* Three Exposed GND pads (61-63) on the bottom of under voltage test points (55-60) (see Figure 42-6).

the WFI32E01 module must be soldered to the host
board (see Figure 42-6).

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

Edge of the WFI32E01 Module Edge of the Host PCB

Host PCB /

Ground Plane
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The following figure illustrates the examples of
WFI32E01PC/WFI32E01PE module placement on a
host board with a ground plane. Refer to Figure 3-6 for

placement specific guidance.

FIGURE 3-9: EXAMPLES OF WFI32E01PC/WFI32E01PE MODULE PLACEMENTS ON THE
HOST BOARD
LW LW
Good Case Best Case

Poor Case

2]

§ No Copper Area

Poor Case

Good Case

q

%]

Ground Plane

3.4 WFI32E01 Module Routing
Guidelines

» Use the multi-layer host board for routing signals on
the inner layer and the bottom layer.

» The top layer (underneath the module) of the host
board must be ground with as many GND vias as
possible (see Figure 3-10 and Figure 42-8).

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

» For better GND connection to the WFI32EO1 mod-
ule, solder the exposed GND pads of the WFI32E01
module on the host board.

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

« Itis recommended to have a series resistor on the
host board for all GPIOs. These resistors must be
placed close to the WFI32EQ1 module. Refer to
Figure 3-10 for the placement of the series resistor.
Pin 26 through pin 30 on the WFI32E01 module are
critical pins to have series resistors. For more
details on these pins, refer to Table 3.

« All Ethernet TX and RX signals trace lengths (RMII
interface) are matched on the WFI32E01 module

PCB.

USB differential pair signals are 90Q2 impedance
matched on the WFI32EO01 module PCB and the
same must be followed on the host board.

SOSC crystal (32.768 kHz) on host board must be
placed close to the WFI32E01 module and follow
the shortest trace routing length with the minimum
number of vias (see Figure 3-10 and Figure 3-11).
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FIGURE 3-10: EXAMPLE OF THE HOST BOARD TOP LAYER
«—— Module Outline
Host Board Outline No Signal or Via on
N\ / Antenna Side
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Note 1: For WFI32E01UC/UE module, edges of the host board and module can be aligned with continuous

ground and ground vias (see Figure 3-8).
2: For recommended WFI32EO01 module footprint, refer to Figure 42-8.

FIGURE 3-11:

PLACEMENT AND ROUTING OF SOSC CRYSTAL

32.768 kHz Crystal

0

0

Routing at the
bottom,layer

Module PADs

o
o
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3.5 WFI32E01 Module RF
Considerations

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

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

* The WFI32E01 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 WFI32EO01 module includes RF
shielding on top of the board as a stan-
dard feature.

3.6 WFI32E01 Module Antenna
Considerations

3.6.1 PCB ANTENNA

For the WFI32E01PC/WFI32EO01PE module, the PCB
antenna is fabricated on the top copper layer and cov-
ered in solder mask. The layers below the antenna do
not have copper trace. It is recommended that the mod-
ule is mounted on the edge of the host board and to
have no PCB material below the antenna structure of
the module and no copper traces or planes on the host
board in that area. It is recommended to verify that
antenna tuning is maintained when the module is inte-
grated 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 3-2: PCB ANTENNA
SPECIFICATIONS
Parameter Specification

2400 ~ 2500 MHz
2.51 dBi at 2450 MHz

Operating frequency
Peak gain

FIGURE 3-12:

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 3-13: PHI = 0 DEGREE ANTENNA RADIATION PATTERN
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FIGURE 3-14: PHI = 90 DEGREE ANTENNA RADIATION PATTERN
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FIGURE 3-15: THETA = 90 DEGREE ANTENNA RADIATION PATTERN
Legend Odeq
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3.6.2 EXTERNAL ANTENNA PLACEMENT
RECOMMENDATIONS

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

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

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

* Do not enclose the antenna within a metal shield.

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

« Itis recommended that the antenna be placed pref-
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.

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

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

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

FIGURE 3-16: WFI32E01UC/WFI32E01UE ANTENNA PLACEMENT GUIDELINES

Preferred antenna %

cable routing a

direction
Preferred antenna
cable routing
direction
4—5cm—» 4¢—5¢cm >
® Antenna keep out area
v
3.6.2.1 External Antennas It is permissible to use different antenna, provided the

The WFI32E01UC/WFI32EO01UE modules have an
ultra-small surface mount U.FL connector for an exter-
nal antenna connection. The choice of antenna is lim-
ited to the antenna types for which the module is tested
and approved.

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

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

If other antenna types are used, the OEM installer must
conduct the necessary assessments and authorize the
antenna with respective regulatory agencies and
ensure compliance.
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TABLE 3-3: LIST OF APPROVED EXTERNAL ANTENNAS

Regulatm(’y)
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®G) 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®G) 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 WFI32E01 Module Reflow Profile flows, apply the module on the final flow.

Information 3.7.1 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

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

» For Solder Reflow Recommendations, refer to the window as recommended by the solder paste vendor.
Solder Reflow Recommendation Application Note The uncured flux residues may lead to corrosion and/or
(AN233). shorting in accelerated testing and possibly the field.

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

« Refer to the solder paste data sheet for specific 3.8 WFI32E01 Module Assembly
reflow profile recommendations from the vendor. Considerations

» Use no-clean flux solder paste. ) .
* Do not wash as moisture can be trapped under the The WFI32E01 module is assembled with an EMI

shield. shield to ensure compliance with EMI emission and

- Use only one flow. If the PCB requires multiple immunity rules. The EMI shield is made of a tin-plated
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steel (SPTE) and is not hermetically sealed. Solutions
such as IPA and similar solvents can be used to clean
this module. Cleaning solutions containing acid must
never be used on the module.

3.8.1 CONFORMAL COATING

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

Note 1: This data sheet summarizes the fea-
tures of the PIC32MZ1025W104 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 PIC32MZ1025W104. 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.

- Aninterrupt 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 PIC32MZ1025W104 processor
core is shown in the figure below.
FIGURE 4-1: PIC32MZ1025W104 MICROPROCESSOR CORE BLOCK DIAGRAM
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Architecture Overview

The MIPS32 M-Class Microprocessor Core in

PIC32MZ1025W104 contains several logic blocks
working together in parallel, providing an efficient high-
performance computing engine. The following blocks
are included with the core:

« 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
HI and LO registers. The MADD and MSUB operations
are commonly used in DSP algorithms.

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

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.

TABLE 4-2: DSP-RELATED LATENCIES
AND REPEAT RATES
Repeat
Opcode Latency Rate

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

Multiply and dot-product with 5 1
saturation after accumulation

Multiply without accumulation 5 1
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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 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 PIC32MZ1025W104.

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 su