MICROCHIP

Curiosity PIC32MZ EF 2.0 Development Board User's
Guide

Introduction

The Microchip Technology Curiosity PIC32MZ EF 2.0 Development Board (DM320209) includes an integrated
programmer and debugger, hence additional hardware is not required to get started. Users can expand functionality
through MikroElectronika mikroBUS™ Click™ adapter boards, add Ethernet connectivity with the Microchip PHY
Daughter Board, add Wi-Fi® connectivity capability using the Microchip expansions boards, and add audio input and
output capability with Microchip audio daughter boards.

With or without expansion boards, the Curiosity PIC32MZ EF 2.0 Development Board provides the freedom to
develop a variety of applications, including Bluetooth Audio, CAN, Graphics/UI, Internet of Things (loT), robotics
development, and proof-of-concept designs.

Curiosity PIC32MZ EF 2.0 Development Board Features
The Curiosity PIC32MZ EF 2.0 Development Board has the following features:

* PIC32MZ2048EFM144, 200 MHz, 2 MB Flash, 512 Kb SRAM
* On-Board debugger (PKoB4)
— Real time Programming & Debugging
— Virtual COM port (VCOM)
— Data Gateway Interface (DGI)
»  Two mikroBUS interfaces
»  Two X32 Audio interfaces supporting Bluetooth® and Audio
» Ethernet interface
» Graphics interface
» Xplained pro extension compatible interface
* CAN interface
» User buttons
* User LEDs
+ 8 MB QSPI memory
* Arduino Uno R3 compatible interface

Kit Contents
The kit contains one Curiosity PIC32MZ EF 2.0 Development Board (DM320209).

Note: If any part is missing from the kit, contact a Microchip sales office for assistance. A list of Microchip offices for
sales and service is provided on the last page of this document.

Curiosity PIC32MZ EF 2.0 Development Board

The Curiosity PIC32MZ EF 2.0 Development Board (DM320209) is shown in the following figure:
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Development Board Functionality and Features

1. Development Board Functionality and Features

11 Board Feature Location
Figure 1-1. Curiosity PIC32MZ EF 2.0 Development Board Layout (Top View)
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Table 1-1. Board Features and Locations

Description of Item

1 PICKit on Board 4 (PKoB4)

2
3
4
5
6
7
8
9

Arduino Uno interface. Headers not populated

mikroBUS Click interface. 2 per board

X32 Audio interface. 2 per board. Bluetooth and audio codecs sold separately
CAN interface

Authentication interface. Header is not populated

Xplained pro expansion compatible interface

Ethernet interface (RMII, SPI, GPIO). Ethernet PHY is not included.

Quad SPI Memory 256 Mb

PIC32MZ2048EFM144

-
- o

Graphics Interface

-
N

Programmable user buttons and LEDs

USB to PIC32MZ EF

-
A W

2.5 mm barrel jack power input

N
(S}

USB to PKoB4 for debugging, power, virtual COM port
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Development Board Functionality and Features

1.2 System Block Diagram

The following high-level block diagram shows data bus routing.

Figure 1-2. System Block Diagram

(<>

USB

PKoB4

[«

12CH#1

SPI#3_SS(GPIO)

SPI#3
UART#3

»|

EXT1
(ADC,GPIO,PWM,
IRQ,UART_2w)

uUsB
A

UART#6

PGC/PGD

sal

7 PIC32MZ EF SPI#L

CAN

SPI#3_SS2(GPI0)

ETH
(RMII,SP1,GPIO)

e

x

(GPIO),

SPI#3_SS3

v

X32#1/Mirkol
(12C, SPI, UART,
REFCLK1, GPIO)

SPI#2

|
] UART#1

UART#2

12C#2
UART#4

]

X32#2/Mirko2
(12C, SPI, UART,
REFCLK1, GPIO)

(12C, SPI, UART, REFCLK1, GPIO)

GFX Connector

1.3 Power Block Diagram
The following figure shows a block diagram of the power system on the Curiosity PIC32MZ EF 2.0 Development
Board. The Curiosity PIC32MZ EF 2.0 Development Board has several power sub systems that allow it to accept up
to 16V. The barrel jack is a 2.1 mm center positive connector. The power in can also be connected through the

Arduino header, this input is before the reverse voltage protection.
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Figure 1-3. Power Block Diagram

Arduino Header

Vin 5.0v 3.3v
Barrel Jack MIC24052
5.5v-14v
Cpos
1 (o) 1
| 5.0v : N Py 5.0v ® 3.3v To System
B v MIC5528
| 5 | To PKoB4
: :
I e e e e e e e — — — 1
int@———o 3.3
Test Point MICS528 \Y - To MZ EF
Jumper
Target
5.0v N
[as] Vi .
3 ‘
oTG
bypass
PICKit On-Board 4

The MPLAB® PICkit™ On-Board 4 (PKoB4) is a new generation of In-Circuit Debugger. The MPLAB PKoB4
programs faster than its predecessor, and is designed to use a high-speed 2.0 USB interface and provide a feature
rich debugging experience through one USB cable. The PKoB4 is intended to support programming debugging and a
Data Gateway interface.

The MPLAB PKoB4 In-Circuit Debugger is compatible with these platforms:

+ Microsoft Windows® 7 or later version

s Linux®

+ macOS™
The MPLAB PKoB4 In-Circuit Debugger system provides the following advantages:
Features and Capabilities:

» Connects to computer through high-speed USB 2.0 (480 Mbits) cable

* Programs devices using MPLAB X IDE or MPLAB Integrated Programming Environment (IPE)
» Supports multiple hardware and software breakpoints, stopwatch, and source

» Code file debugging

» Debugs user application in real time

» Sets breakpoints based on internal events

* Monitors internal file registers

» Debugs at full speed

» Configures pin drivers

* Field-upgradeable through an MPLAB X IDE firmware download

» Adds new device support and features by installing the latest version of MPLAB X IDE (available as a free
download at www.microchip.com/mplabx/)

» Indicates debugger status through on-board LEDs

© 2021 Microchip Technology Inc. User Guide DS70005400B-page 6
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Performance and Speed:

* More and faster memory

* A Real-Time Operating System (RTOS)

* No firmware download delays incurred when switching devices
* A 32-bit MCU running at 300 MHz

141 Recovery Method
When MPLAB PICkit On-Board 4 is not responding, users can recover it by following these steps:
1. With the Curiosity PIC32MZ EF 2.0 Development Board is still powered, short the two pads for approximately
10 seconds, see figure below.
Figure 1-4. Location of Pads to Short
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Development Board Functionality and Features

2. Open the latest version of MPLAB X IDE.

3. From Debug, select Hardware Tool Emergency Boot Firmware Recovery.

Figure 1-5. Debugging Window

X! MPLAB X IDE v5.15.rc1 - asdfsadfasdf : default

File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

4?_’ *u*_l J- =5 default
Projects = Files | Classes
- & asdfsadfasdf

+ t Header Files

v @ tmportant Files

+ 'ﬁ"' Linkis Filas

# @8 Source Files

v @@ Libraries

i Loadables

asdisadfasdf - Dashboard *  Nawvigator

23 |78 asdfsadfasdf
T Froject Type: Application - Configuration: default

L

= o Dinsgi
= r
@ PICIIMZ204BEFM144
ki # rhackcam: Blank na rada lnadaord

@

=]

v “\dﬂ:- Debug Project (asdfsadfasdf)

Discrete Debugger Operation *

Finish Debugger Session Shift+F5

Stack >

Taggle Line Breakpoint Ctrl<Fg

Ctrl+Shift+F&
Ctri+Shift+F9
Mew Runtirme W 10

fatch, Ctri+5hift+F10

New Breakpoint_.
New Watch...

Disconnect from Debug Tool
Run Debugger/Programmier Self Test

[Z] Hardware Tool Emergency Boot Firmware Recovery

4. Follow the instructions prompted on the screen to bring the tool back to the factory conditions.

For additional information on PKoB4, refer to the “MPLAB® PICKit™ 4 In-Circuit Debugger User’s Guide”
(DS50000251), which is available for download at http://ww1.microchip.com/downloads/en/DeviceDoc/MPLAB
%20PICkit%204%201CD%20Users%20Guide%20DS50002751C.pdf.

I2C Voltage Selection

The I2C voltage is defaulted to 3.3V pull ups. A 5.0V option is possible, to do this the trace must be cut and a resistor
of 0 ohm or a bus bar must be installed. A 0805 SMD footprint has been provided, which can be located on the back

side of the board.

The following figure shows the 12C jumper in the trace:
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Figure 1-6. 12C Jumper

The following figure shows the schematic representation:

Figure 1-7. Schematic Representation

VCC P3V3 ‘-.-’C‘C?_HPSVO
DNP
R7
1.8k
I12C SCL1 rA14
12C SDA1 RA1s
VCC P3V3 VCC P5VO

Default Position

I2C SCL2 RA?

12C SDA2 Ra3
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1.6 X32 Audio Interface
The X32 audio interface is a 32-pin interface to the board which supports audio codec, DACs, and Bluetooth® radios.
The X32 audio interface has audio supply I2S, other control lines, and data interfaces.

1.6.1 Block Diagram

The Curiosity PIC32MZ EF 2.0 Development Board has two X32 interfaces that share two 12S signals. The following
figure shows the relation between the 123 signals and the X32 daughter board interface.

Figure 1-8. X32 Interface Block Diagram

0000000000 .
»| 0000000000 | Main

X32 #1
PIC32 MZ EF
125 #1 | > 000000
000000 Aux
12S #2 O
> 0000000000 Main

0000000000

X32 #2

000000
> 000000| | Aux

1.6.2 Pinout

The following table shows the pinout and description for the X32 Audio interface. Refer to the Schematics for
additional information.

Table 1-2. X32 Audio Interface Pinout

P ame o | nerace
1 GND

Ground Power
2 GND Ground Power
3 UART RX UART RX, receive to MCU from DB UART
4 UART CTS UART Clear to send UART
5 UART TX UART TX, transmit from MCU to DB UART

© 2021 Microchip Technology Inc. User Guide DS70005400B-page 10
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........... continued

piumoer | bame | ouseipion | e

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21 (1)
22 (2)

23 (3)
24 (4)
25 (5)
26 (6)
27 (7)
28 (8)
29 (9)
30 (10)
31 (11)
32 (12)

UART RTS
I2C sCL
STBY/RST
I2C SDA
Audio WS/LRCLK
Audio In
Audio CLK
Audio out
REFCLK/MCK
GND
GND
NC
+3.3v
NC
+5.0v
Audio WS/ Audio LRCLK
Card ID pin

Audio CLK
NC
Audio IN
NC
Audio OUT
NC
REFCLK2/MCK2
NC
GND
GND

Port Connections

UART Ready to send
Clock line for I2C interface.
Standby/Reset control
Data line for I2C interface.
Audio Word Select/Left Right Clock
Audio into MCU, out from CODEC
Audio clock
Audio out of MCU, in to CODEC/DAC
Reference clock #1
Ground
Ground
Legacy hold over
VDD
Legacy hold over
VDD
Audio Word Select/Left Right Clock

Communication line to the daughter card and

PKoB4.
Audio Clock

Audio into MCU, out from CODEC

Audio out of MCU, in to CODEC/DAC

Reference clock #2

Ground

Ground

UART
12c
GPIO
12c
12s
12s
12s
12s
REFCLK
Power
Power

Power

Power
12s

Connected to
PKoB4

12s

12s

12s

REFCLK

Power

Power

The following table provides port connections to the X32 audio interface. The I2S signals listed are the main signals,
and both of these signals are available at each interface, refer to the X32 Interface Block Diagram for additional

information.

Table 1-3. Port Connections

UART RX
UART TX

RPC4
RPC1

RPE9
RPG9

© 2021 Microchip Technology Inc.
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........... continued
S T
UART RTS RPES RPF5
UART CTS RPF12 RPD10
I2C SDA RA3 RA3
I2C SCL RA2 RA2
Reset RJ12 RJ10
REFCLK RPD15 RPD15
12S Clock RPD1 RPG6
12S Audio Out (MOSI) RPD7 RPG8
12S Audio In (MISO) RPD14 RPG7
I2S LRCLK RPD9 RPC2

1.7 mikroBUS

The mikroBUS interface enables using the additional click™ boards. For additional information and to see the boards
which can be used with this development board, refer to https://www.mikroe.com/.

Table 1-4. mikroBUS™ Pinout

1 GND

Ground
2 +5V +5.0V
3 SDA 12C SDA
4 SCL I2C SCL
5 TX UART TX
6 RX UART RX
7 INT Interrupt request line
8 PWM Pulse-Width Modulation
9 GND Ground
10 +3.3V Ground
11 MOSI Master Out Slave In line of serial peripheral interface.
12 MISO Master In Slave Out line of serial peripheral interface.
13 SCK Clock for serial peripheral interface
14 CS Chip Select for serial peripheral interface. (Active low)
15 RST Reset
16 ADC Analog-to-digital converter.
1.71 Port Connections

The following table provides the port connections to the mikroBUS interface. The mikroBUS is nested inside of the
X32 Audio interface. Due to mechanical interference, a mikroBUS or Audio interface can be used in the same socket.

© 2021 Microchip Technology Inc. User Guide DS70005400B-page 12


https://www.mikroe.com/

1.8

1.9
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The mikroBUS interface shares signals with the X32 Audio interface, refer to Pinout for additional information on
pinout or signal probing.

Table 1-5. Port Connections for the mikroBUS Interface

mikroBUS™ #1 mikroBUS™ #2

UART RX RPC4 RPE9
UART TX RPC1 RPG9
INT/IRQ RPF12 RPD10
I2C SDA RA3 RA3
I2C SCL RA2 RA2
Reset RJ12 RJ10
PWM RPD15 RPD15
SPI Clock RPD1 RPG6
SPI MOSI RPD7 RPG8
SPI MISO RPD14 RPG7
SPI SS RPD9 RPC2
ADC AN5 ANG

Control Area Network (CAN) Bus Interface

The Curiosity PIC32MZ EF 2.0 Development Board provides access to a CAN interface that is post transceiver. The
on-board CAN transceiver is an ATA6561, which allows the application to be used with any CAN bus compliant
interface.

Table 1-6. CAN Bus Interface

I S S

CAN_H CAN High Signal
2 GND Ground -
3 CAN_L CAN Low Signal -
- CAN2_TX CAN Transmit RPD5
- CAN2_RX CAN Receive RPF5

Ethernet

The Curiosity PIC32MZ EF 2.0 Development Board has a modular Ethernet PHY system that enables different PHYs
to be plugged into the board. This interface is set up to use a Reduced Media-Independent Interface (RMII interface)
and a SPI bus interface with GPIO.

© 2021 Microchip Technology Inc. User Guide DS70005400B-page 13
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Figure 1-9. Ethernet PHY Header Configuration

Ethernet PHY Header Configuration

GPIO | RMII RMII| SPI
1800 1302
EGND PHY 12 12 SCLK -
R - SCLK
GPIOO GPIO 11 11 Cs s
RESET RESET _ 10 10 VCC P3V3
RQ 9 @ » 9 GND
MDIO MDIO 8 . A 8 PHY REFCLK | TXCK
MDC MDC 7 = = T
RXDV CRSDV 6 5| o 6 GND
RXER RXER 5 0 —, 5 MISO MISO
RXDO RXD0___4lg| = = gl MOSI MOSI
RXDI RXDI 3 @ @ 3 TXD1 TXD1 |
GPIOI WEKUPS 2 2 TXDO TXDO
GPIO2 WKUP2 1 1 TXEN TXEN
1801 ¢ w 1803
3 = = 3 .
o S 5
) 1 =] =] 1 C803 .
s T |e =]
5 5 4
7] w 4.7n
R801
EGND_PHY
GND
EGND_PHY

The following table provides the pinout and description of the Ethernet interface:

Table 1-7. Pinout and Description for the Ethernet Interface

1

© o0 N o o b~ W DN

A a A
N = O

13 (1)
14 (2)
15 (3)
16 (4)

GPIO
GPIO
RXD1
RXDO
RXER
RXDV
MDC
MDIO
IRQ
RESET
GPIO
EGND
TXEN
TXDO
TDX1
MOSI

Description
General purpose I/O
General purpose I/O
Receive Data 1
Receive Data 0
Receive Error
Receive Data Valid
Ethernet Management Data Clock
Ethernet Management Data
Interrupt request line
Reset control to the Ethernet PHY
General purpose 1/0O
Shield Ground
Transmit Enable
Transmit Data

Transmit Data

Master Out Slave In line of serial peripheral interface.

Port
RH15
RH14

RH5

RH8

RH4
RH13
RD11

RJ1

RJ2

RJO
RH12

RD6
RJ8
RJ9
RB3

© 2021 Microchip Technology Inc.
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........... continued

S ™ S

17 (5)
18 (6)
19 (7)
20 (8)
21(9)
22 (10)
23 (11)
24 (12)
25 -30

MISO
GND
NC
REFCLK (in)
GND
+3.3v VDD
cS
SCK
EGND

Master In Slave Out line of serial peripheral interface

Ground
No Connect
Reference Clock input (50MHz)
GND
+3.3V VDD
Chip Select for serial peripheral interface
Clock for serial peripheral interface

Shield Ground

Xplained Pro Extension Standard Header

The Curiosity PIC32MZ EF 2.0 Development Board has an Xplained Pro extension compatible interface that enables
using the existing extension boards. This interface consists of a dual row, 20-pin, 100 mil, 90 degree extension male
header. Xplained Pro extensions have their female counterparts. The extension headers can be used to connect a
variety of Xplained Pro extension boards or to access the pins of the target MCU directly. All connected pins follow
the defined pinout description as shown in the following table.

Note: All pins are not always connected.

Table 1-8. Interface Pinout

10
1

12

GND
ADC(+)

ADC(-)

GPIO1
GPIO2
PWM(+)

PWM(-)

IRQ/INT/GPIO
SPI SS B/GPIO
[°C SDA

I2C SCL

Communication line to the ID chip on an extension
board

Ground

Analog-to-digital converter, alternatively positive part of

differential ADC

Analog-to-digital converter, alternatively negative part of

differential ADC
General purpose I/0
General purpose I/0

Pulse width modulation, alternatively positive part of
differential PWM

Pulse width modulation, alternatively negative part of
differential PWM

Interrupt request line and/or general purpose 1/0
SPI Slave Select or General purpose |/0

Data line for I12C interface. Always implemented, bus
type

Clock line for I2C interface. Always implemented, bus
type.

Connected to PKoB4

RB2/AN2

RB12/AN7

RK4
RKS

No Connect

No Connect

RKO
RK6
RA15

RA14

© 2021 Microchip Technology Inc.
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........... continued

UART RX
14 UART TX
15 SPI SS A/GPIO
16 SPI MOSI
17 SPI MISO
18 SPI SCK
19 GND
20 VCC

Figure 1-10. Pinout Schematic

Receiver line of target device UART
Transmitter line of target device UART.

SPI Slave Select or General purpose I/O

Master Out Slave In line of serial peripheral interface.

Always implemented, bus type.

Master In Slave Out line of serial peripheral interface.

Always implemented, bus type.

Clock for serial peripheral interface. Always
implemented, bus type

Ground

Power for extension boards (3.3V)

ID EXTI 1 2 -
ADC(1) 3 gg 2 apc 190D
GPIO 5 6 GPIO
PWM(+) 7 8 PWM(-)
IRQ/GPIO 0 10 SPI SS B/GPIO
TWI SDA 11 12 TWI SCL
UART RX 3 15 ol 14 TART TX
SPI SS A 15 16 SPI MOSI
SPI MIS:Z) }é o6 Fl)g SPL SCK

GND} O OfF—= DVCC_P3V3

Graphics Connector/GFX

Card Interface

RPD15
RPF4
RPB15
RPB3

RPB5

RPB14

The Curiosity PIC32MZ EF 2.0 Development Board has a new graphics interface that enables using different
graphics cards to support different graphics models.

Table 1-9. Graphics Pinout

S S

4 IRQ1 (LCD Touch)
5 5.0V VCC

6 IRQ2 (Q Touch)
7 LCDEN

8

IRQ3 (Display
Controllers)

Ground

Ground

Master Clear, controlled by the debuggers. allows

for a complete system reboot
Interrupt request line for cap touch device
5.0V
Interrupt request line for Q touch devices

LCD Data Enable

Interrupt request line for external display controllers

RDO

RH9
RK3
RH10
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........... continued

S S

10
11
12
13
14

15
16

17
18

19
20

21
22

23
24
25
26

27
28

29
30

31
32

333
34
35
36
37

LCDHSYNC/NCS3
IRQ4 (Resistive touch)
LCDVSYNC/nWE
5.0V vCC
LCDPCK/nRD
I2C SDA

LCD DO
I12C SCL

LCD D1
SPI SCK

LCD D2
SPI MOSI

LCD D3
SPI MISO

LCD D4
SPI SS
LCD D5
UART RX

LCD D6
UART TX

LCD D7
UART RTS

LCD D8
UART CTS

LCD D9
LCD PWM
LCD D10

PWM2
LCD D11

LCD Horizontal Sync
Interrupt request line for resistive touch controllers
LCD Vertical Sync or Write enable (active-low)
+5.0V
LCD pixel Clock or Read Enable (active-low)

Data line for I2C interface. Always implemented, bus
type

LCD Data bit 0

Clock line for I2C interface. Always implemented,
bus type.

LCD Data bit 1

Clock for serial peripheral interface. Always
implemented, bus type

LCD Data bit 2

Master Out Slave In line of serial peripheral
interface.

LCD Data bit 3

Master In Slave Out line of serial peripheral
interface.

LCD Data bit 4
SPI Slave Select
LCD Data bit 5

Receiver line of target device UART (Not
Implemented on this design)

LCD Data bit 6

Transmitter line of target device UART. (from MCU
to GFX card) (Not Implemented on this design)

LCD Data bit 7

UART Ready To Send (from MCU to GFX card) (Not
Implemented on this design)

LCD Data bit 8

UART Clear To Send (from MCU to GFX card) (Not
Implemented on this design)

LCD Data bit 9
LCD PWM back light control
LCD Data bit 10
Pulse width modulation,

LCD Data bit 11

RH11
RK2
RC3
RA3

REO
RA2

RE1
RPB14

RE2
RPB3

RE3
RPB5

RE4
RH2
RES5

No Connect

REG6

No Connect

RE7

No Connect

RGO

No Connect

RG1
RPB6/0OC1
RF1
RPD15
RFO
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........... continued

S S N

39
40
41
42
43
44

45
46
47
48

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

GPIO1
LCD D12
GPI102
LCD D13
GPIO3
LCD D14
STBY/RST/GPI0O4

LCD D15
STBY/RST/GPIO5
LCD D16
ID pin

LCD D17
ADC 0
LCD D18
ADCA1
LCD D19
ADC2
LCD D20
ADC3
LCD D21
ADC4
LCD D22
ADC5
LCD D23
ADC6
3.3V VCC
ADC7
GND
3.3V VCC
GND
GND TAB
GND TAB

General purpose I/0
LCD Data bit 12
General purpose I/O
LCD Data bit 13
General purpose 1/0
LCD Data bit 14

Standby/reset or General purpose I/O. for resetting
devices attached to the GFX connector

LCD Data bit 15
Standby2/Reset2 or General purpose /O
LCD Data bit 16 (Not implemented on this design)

Communication line to the ID chip on an extension
board

LCD Data bit 17 (Not implemented on this design)
Analog-to-digital converter (ADC) to MCU
LCD Data bit 18 (Not implemented on this design)
ADC to MCU
LCD Data bit 19 (Not implemented on this design)
ADC to MCU
LCD Data bit 20 (Not implemented on this design)
ADC to MCU
LCD Data bit 21 (Not implemented on this design)
ADC to MCU
LCD Data bit 22
ADC to MCU (Not implemented on this design)
LCD Data bit 23 (Not implemented on this design)
ADC to MCU (Not implemented on this design)
+3.3VVCC
ADC to MCU (Not implemented on this design)
Ground
+3.3V VCC
Ground
Mounting Tab
Mounting Tab

RD12
RK5
RD13
RA4
RD2
RJ14

RD3
RJ15
No Connect

Connected to PKoB4

No Connect
AN23
No Connect
AN24
No Connect
AN27
No Connect
AN28
No Connect
AN34
No Connect
No Connect
No Connect
No Connect

No Connect

© 2021 Microchip Technology Inc.

User Guide

DS70005400B-page 18



1.12

1.13

Development Board Functionality and Features

Buttons and LEDs

The Curiosity PIC32MZ EF 2.0 Development Board offers several user buttons and LEDs. Some of the LEDs can be
used with PWM (Output Compare). The following table provides the function, description, and port on the MCU.

Table 1-10. Functions for Buttons and LEDs

Funcion | Desciplon | T P
SWi1 Users switch Input RJ4
SW2 Users switch Input RJ5
SW3 Users switch Input RJ6
SW4 Users switch Input RC15
RESET Hard reset of the PIC32 Input -

LED1 User programmable LED. Single color GPIO Output RJ7
LED2 User programmable LED. Single color GPIO Output RK7
LED3 User programmable LED. Single color GPIO Output RJ3
LED4 (Red) RGB LED Red channel GPIO or PWM RPB7 or OC8
LED4 (Green) RGB LED Green Channel GPIO or PWM RPB8 or OC5
LED4 (Blue) REB LED Blue Channel GPIO or PWM RPB9 or OC3
USB

The Curiosity PIC32MZ EF 2.0 Development Board has a high-speed USB 2.0 connection for user application. This
port can act as a device class or host class.

For device class, use the USB cable which can be plugged into the target USB. Refer to 1.1 Board Feature Location
for additional information.

For host class, a USB OTG cable is needed. To enable power from the Curiosity PIC32MZ EF 2.0 Development
Board, the user must control the VBUS Enable pin. The Curiosity PIC32MZ EF 2.0 Development Board must be
powered through an external source, Vin, PKoB4, or barrel jack.

Table 1-11. VBUS Enable Pin Description

I N

VBUS Enable Enable power control to USB devices attached to the Curiosity PIC32MZ EF RJ13
2.0 Development Board.

© 2021 Microchip Technology Inc. User Guide DS70005400B-page 19



Hardware

Hardware

2,

Schematics

2.1

L6'SHES 6 'TAD uodwing

e

vavd
L6'SHES 6 TAD uodwng

-

€avd
L6'SHES 6 "TAD uodwng

e

2avd

L6'SHES 6 TAD uodwing

e

Lavd

20U 10109UU0)) XAD "1 C1601-€0
I TI601-€0 N

20QIYO$'SIPEAH ISL PUE IXH 0T C1601-€0
14 T1601°€0 N

20qUIs™MOd 0T TI601-€0
1Y TI601-€0 N

20(QYA$"108$3301d (' 1A TI601-€0
T TI601-€0 N

20(qyd$3nq2d 014 TI601-€0
T4 T1601-€0 N

Q0qYIS’NVD PUE 10U 01 TI601-€0
¥ TI601-€0 N

20(IYIS OIPNY TEX PUE SNEOMIN 01 T1601-€0
¥ Tl601-€0 N

DS70005400B-page 20

User Guide

© 2021 Microchip Technology Inc.



Hardware

AOTIEA

uolIsIAaY Q] pieog

P 7 TRV
toza
£ASd 10N
- 01N LT -
901TNL & =
e ot
151691002
v ok
2
u — a0
0L 13p221q AAA, " oS ey
0oL [ Iad——)
[ dooo aaAr> -
G000 QAT o S
£Acd 0N
Wi
6023
ST TV}
£Acd TON £A€d TION
Yaums ddA
= =
:B%w:uuum:ouuguuu SBHN:UHZBHEBH
wo w0 oludz] uw 60 o s
£ASd HON MEAAN

sdeg ssedg OIQAA

sde ssedfg 34OOAAA

anr, = =
LNV-81ZNOLIWNYSLY ero
50714007 ano | anro
100adA 4 00
= WLNAAA
= LI DIEAAA
INLNGaA
= NIGaA
o
& 0100 | £AEd HONI
olaan
¥ A =
L 5T
5 o 1021 00L1
mv00aan €AEd BN
DIODAA {5
FAODAAA 2+
HODAAA [ AL HONd TU0DAAA
"0 quodaan
" 108 DT seNId
. \ ] oans s s ar ssnia
OIaNS FEONa s
NTORS FIONd
a oxo ozo8a
ENOIA aan)
QIOWN)
TS0 PN n -
0L FHONd (oms oan) 2vas ou oSN
VLIS GYINS prL: .
cacapona NS
£ASd HONI
€ALd 1O
£AEd HOYd =
0d
X 1and

01
228

TS ol

T ST

dsio8a

<
T—><

£AEd HOMA

QU 3o ST UAY FUISD 10U HON 3

OIS
ISOW

= szt =
ol am ov for
v ok
[ R
N =
SSA D0A [
Zoin o
120
£AEd HOYd XSOV 77Xy XL WVAHIS
s}
XL IV —axT TaXT WVALS
= 0ss zzoy
o
00 - =
€AEd BN e
wr
i 612
¥z
550 . l T
e g T
TE oD I W TeIg OIS 450y SIS 01 a1
NT WD
5— 800A VDA
ron
£ALd TONd £ATd B0 =
= e
812
wr
9224 pize) OST OIS as01
¥z
@k Vs Wee Ozzg (00 dson TSOR OIS 4501
6224 :
Hd — NI VIVa
5— S00A VOOA —;
wn
€AEd 00N entdbo:
LNV-1ZNOLTNVSLY
OIDSOIATINNG 0NN I8
dNODNSIO/ITAMA 0OWMAASYAET18d
NIX/68d
1NOX/8Hd
SOLATONS/LEd oA
SWLIOIANS 98 NATIA
OTAMI DDA YOMLOALSH PEERTN 2
THMA 0OWA/IAMLIALPED TOVIL 9% c1c Qrona
0SLITIO0XANY €6 isL o
0SIOXINVO/ZHd ~ 1SUN
OQXLANOINSLO/HNMA 0NN/ I8 WasH
OQXUOHNM 0NN/ 08d das
DIO/EAXLEOI0/ £ OWTIOW/ISHN 01dS/IEVd. fam
£aX10/080d O0DULXINMA IDNMITTNNG 0DWNOEV - -
DIOMLIXANY/EAXUNSZAL VADOW N IDL/NISW/STvd st —JO00TSN 00 ey
ZAMLESDIN OldS/ETAMA 0DNAA/LZd EVADWZHOLL/IALA/ZVA. [l =
ZAXLO/ALTINMG 0DNMISTAd N 29TVl TR =
ZAXAVISIIN O1dS/I TN 0DNMA/STAd ETVTHINAG 0JWAM/ISLO/STVd T
UINDL0TAN 00K 02V/IHNA 0DWMA/ISLH/FZVA T
1HOLLNOAS 01dSTHINAI_ 0DNMI/ZZd 0JWM/IDS/ETVA fRe—X "
1IVOLLISOW 01dS/IHWAA 00WAM/120d TSON/IOULXANMA 0DWMAIRITIVA "N dan> e
dNODNSIO/OSIN OdS/OHINA 0DKA/0Zad WA/ X TV (X
cef PAXLN/ZSLO/ESONGIAd 1Y/ TN 0DNMd/0ZVd Vo ddh >

PAXANTSLASIAS/ISIN/BIAA
SVODIDSAAXLO/LIAd

CHAMA 0DWMA/IXD/ZOIO/L IV
TINMODWA/IHOLLS 191V
ETNA OOWALIVOLLY IS IV

CHNA 0ONMASOSOF IV
T INAG00IO/E1Vd

01vVas/1000/£1ad
ZSDAN 01dS/I XINVO/EXAD/TIAd

o g DIAa m::%

dSI40J Pasn ([1dS ¥Y%) 0LAVSN, o &=
v — s
ST s tndoron
TS GAe—§®] DLV 1TV

1624

0

A TG

0DWAJTXUD/ 1 1ad

OHINAI IDNMI/THNM 0O/ IOIOTIVd

0T 1 OORAISDON 1V

QHODHLXINMA 0ONMIOAXLAOIV
OLANA 0DRAEC

WA 0OWA/OIAND/6Ad
TN 0OWM/ AN/

T CATOVILEHNMA 1DWMdAITXUO/LAd A0
£ WAISAS Bd
i [ MDY
o5 T £Aed HOMNd

(eC )G vas i

20190116, ] 3 (NT Q0NN

GOTTO0 T 55N 114S/0TNA 1ONAIMOXLD/0GA 2< v

o I - L OVOID xu ma (Vi

casa 0N

oW anod

, = = = aw w0
SASd 0N o N
- s "
8024 T R LES )
W | 1 oW aNoa
GOODAS OAS | (SRIENOAT | gy Yy M
¥ o
= e MITS (=5 H o1
A4 110V P = TS
o Nd [l YYvy
td
L ¥THA0036adL
00.d
w0Nd Tq
N a

0ASd ESN 10N

DS70005400B-page 21

User Guide

© 2021 Microchip Technology Inc.



Hardware

HOVAYHLNI AN HOVAYHLNI NVD HSVTd 1dSO
= VEP90IAITLSS
o anpo | 410 =
2070 = yOrO==€0yO==  ddsI — 8O - T—g5oms—— S2 8IINId
X & 2 - T S0PO: SSA JOS - o 1D 6ZINId
€AEd DDA £X1 21BN b TUAH £959VLY J_W B - mro 3 SOUATOH - - .__ S 01 0EINId o 5
1VAS D2 96NId — W dd axy o XUNVO_08NId 2070 OV - <& 1dS
LVAS DT, 56 5z seNId xv N w ano  axL ._V WMM wm«w XINVO 61INId & NV 10108 - wu: 101 0FINId =
TS Oz = AGLS (g = 5= O0A  00UIS - o 00I 17INId
- INVD  OIA [ £A€d DD . :
60T ANV Dl HNYD  ODA [ 0ASd DOA _I_ A DOA 10v0)
Torn
- HOVAYHLINI
= -
%ow% AHd LANYFHLY
10000°0S0-TID1001DSA H
aNOLNO £X] APWO LT [-MAH _EX] [PWRd LT 1-4AH
E ¢ WiddooLy =
SYOLOINNOD A T4IHS ONN ONINAYY A18aaA 20paS HOVO== w0 T
T0F. ANN—
W o * vovr 0T Lovy
\ \ — €AEd D0A
i pem—— e | SRV D0V 3Gy g : ;
o1 TNl XL LAV PVIOENV LAV (v iy » 1av NAXL £01dD_I
T T =
e daeVRENV (OAV - g 0QXL . [colo 1
€010 8SNId Zav_ooNId & € €
101 i b (¢ CTV/SNV_LOAV. = (XL 1
DI 6NId - 1aV_9sNId - v v
4 a TV/6INV _0aV - = TSOW £1d z z
$OIA_T6NId VY v 0dV 9INId s| 5 S s
9510_£6NId ] It OSIN £1d 0| 7 Z e
LO1d TINIA T \ Y.—E.OH ‘— > L e o |t
: 80¥0 e = |8 ;
Jﬁ DESEERES ol Z 7 e OIaN
- of £ A O[T
— Q | o o . #LASHYE
€AEd DDA #TSS £1dS al 2 Z b T01dD HIA
= DS £1dS = s
8DIA_Z0INId NIA -
I . 20% Lovr AHd ANDE
691d° £0INId o) |
01914 L6NId (=TT -
OId IZINId — A58 LLdS10 AND  ooasd00n
ISOW_11dS ') @ A0S Tooand o/
TI9IA 69NId ——— Nzl et OfARd DDA
€1D1A 60INId ~— RIS D ATt #ILSWATAELS
_ ——or O fAtd DDA
ATV 0PNId
HEEEEEEE EEEEEEYEEE
227272227277 72227222272222727Z
T1DS Ol wﬂﬂ,m,ﬂu,%m S5558253=333
T3 0vumnn S m i m L
m i = ommmzm Qo
PEEEEEEE EEEECEI e
5° ="'z 8w SR8 AREEZE0]
2 52824 SE°3°8 =S
ZERRA E
LAN¥EHLA
Y
LAN¥AHLA

DS70005400B-page 22

User Guide

© 2021 Microchip Technology Inc.



Hardware

g
@
ool
2 a
- g
8 <
< e ©
¥ © S
9 2
< =
- I z
] o
o o
& g
ol -
= =428 sholz
2 e == a2[5|=
S(E(E( 5555
e
R #SS 11dS L6NId
(" #SS_TldS_TINId JOS 11dS 60INId
DS TdS YINId OSIA T1dS 69NId
OSIN TS _SINId ISOW 11dS™ IZINId
ISOW 21dS 9INId ONX
ONX
5 10MTOATY_0LNId
10D 0LNId MDS_TldS_PINId
3OS 11dS 60INId #SS TIdS_TINId
#SS T1dS LONId #TLSWHTAELS 0INId II
#I1SYW/HIAGLS 6NId SI¥ T1¥VN 16NId
SIY 118V _£TNId SLO LavVN 86NId N d
SLD 11¥VN 8SNId u . ﬁE 1nER
2lzle) = =) O] &85 |04 g 8 z
- Ol ]S = al~fEZIZ)E | =&
= S |n|S2 & =l=[S2178 %
% el ) ™ = O
B 2 el = a N = s = ol 14
— - = <=2 E1=E|E o x =
o = S]] (2117} 71 ~4 a b T
<8 x 3 2 Q g
2 2 3 < I = 5246 8101214 161820
< I = 8 2dcswnl = 2 ||' D 1 €S L6IESIITI9
= a ||' D€ sL6IESIITIO N o T - J<J<
o o T - & =} ©
> Q g x 2l _|-lo Ii
H -2l '
s Z 14l lolz II = ZE-lz212
=z 2l=[=[z|2|E al|O|lg
= e 11 =1 2|71 el
== <|=< ==
ElEE IS5
5] |} ] 22 7]
B _ X¥_CLAVN_PeNId
Xd LLAVA ONId XL ZLYVN_1ZNId
XL 1LIVN_€INId 110S_OTI_S6NId
110S_DTI_S6NId 1Vas Ol 96NId
1vds Ol 96NId OSIN_2IdS_SINId
OSIN 11dS 69NId ISOW Z1dS 9INId
ISON 11dS ™ ITINId S
S
N e o
/ 1VAs_DT_96NId 1VAS_DTI_96NId
1158 OTI_S6NId 110S OTI_S6NId
XL LIV €INId XL _ZLIVN_IZNId s
X¥ 114V 9NId X¥_CLAVN_PINId z
SLD 114VN_§SNId SLD ZLAVN 86NId ” £
TOM T4 0LNId o 10N 1D 0LNId 1 P 9]
1] S SICIRIE =z ©
e o] ] O I S S| Ol<| ¥
o I e = S [a)
s} el o o=l
2l=Z=l=010f © SRS 1
Ol .
e ek i 2 &
] <
£
K 7 I~ l\luo E 4 ] i
— Tee 9 =2 g
©w g2z 5 wni L, s <.0
) = <> 8 T == e SEA
B E%F  Zzsrzies 2 8% Erixgsed
Z s Tss N ST L
2 £ -3 . 2 S 2z “SZze
2 Z %99 zhndB8RE S 2297 o zEp32808
=2 = ogg 5 2L£8s3378 E Saezz 8 3
= = = ag
= 2EZ S L1 = /== 5
£ oo
FEEEN e 2 2\
g =] £ 3
2 21l 42l2 2 o i
@ = e i) 7
2 NS v 2 24114212
) SIE[- _| - = <|E[=|0|=
g 2EEEEE 2 I 21 el = = I
= SzEEEEl z S|
s <|z|#|z|5|5| & Qlm| z
m | Sl=lEEElE 2
. = 5 ] ~ <|wn|a|e|a|a| &
SNV LDAV 6vNId 4 9NV DAV 0SNId IS
#ILSYHIAELS 6NId HTLSWHTAELS 0INId >
#SS 11dS L6NId 4SS _TIdS_TINId
3OS 11dS 60INId MOS_TIdS PINId
OSIN 11dS 69NId OSIN_TldS_SINId
\_ISOW 11dS IZINId g ISOW 21dS 9INId

i DS70005400B-page 23
© 2021 Microchip Technology Inc. User Guide



Hardware

L0Gd> 90GH> S0GH> ¥0SY

O

€AEd DDA

I
= I
I
SAHOLIMS ¥3sn “
€ 4 |

O
oo o |
v yms ! I
I

| :

e ofT} =
—_—— ]
v ems | I
€ % \
O NLg > |
___ .IJHMWI*HHW !
G zms ! “
e ofT) =
= _
. Ims ! _
SAT T6ILNSEFINSSYISLd 0T JOI J0T 0T !
]
]
I
]
I
I
]

HOLIMS 13S3d

T An°0
1050
SAT T6ALINSEVINSSYISLd

|

|

|

|

|

|

|

|

|

H O O|m — W\ S MESE RN E BYAAR |
—— #ATON i
|

|

|

|

|

|

|

|

™ Tonu ! 110G

A0T
€06

€AEd DDA

0IXZ 2B $S'T-ddH

0
9

€AEd DDA O——

MOS €1dS o~ OSIA €1dS
ISON €IdS__ o ~___#ISS €IdS
XL clIvn - 2 Xd eLdvn
DS Dal__ ~__1vds oal
#SSS £1ds . . OMI IXd
N _ .7 ON
oo TO1dD
INV/N coav_ TNV Y ;
= - Tar
Losr
FEEELEE *FEEEEEE
7 A 2 ) 7 A i )
WO OO X OWwm WO ¥ = O J N
_IIOC.LV_X{/O .VZX,(UQ_OZE
vucHwzo» >azgHcuy
S2z=230625 mwame,H,m
8E0an SE 2% SuitE
pll ~ — |
"@ol SrgE>8
g
=
S 1LXd
1LXd JI9PBIY UOISUIXd [ LX
SRS 50000 S5 S5 S0 5 oS S5 S0 S S SRS S
| | |
i sg31 ¥3sn ! ! a3 33dd !
“ ! | 1
[ ! ! [
! | | £9EVLAANDSOIND-ENA-AIXTO |
| MOTTIA J J 2om !
_ AOSE L | | @ |
) S o\/_\%_\ Z2aECEL “ “ : omﬂa: zisy g g “
| i i ¥ zao i
“ AOEE REEER) ! ! O dA@D—\WN— |® S _
| ! ! HoIS LIS 0 J
| | | am |
| L 2 CEn B AR “
“ \ \ A ¢0gd ¥, |
| ! ! vad1 |
| - Coon 1
i ! ! EASd 0N |
|

DS70005400B-page 24

User Guide

© 2021 Microchip Technology Inc.



Hardware

e STax
_pTax

£2d INId
72a 0pNId
_ Iax
02a_6ENId
61a TINId
814 INId
_ uax
91a_0ENId
S1a_6INId
P1a_L8NId
£1a_£6NId
T1a_T6NId
11a_0LNId
01 LENId
60

8A X

Lax

9a
SA_SPNId
vd_STNId
£Q_1ENId
7d_19NId
1d_S8NId
0d_98NId
FOUL_P8NId
€OUI_€8NId
TOUI ¢8NId
1O POINId

1D2

VCC_P5V0

EFCLKO/UART3 RX (70)
R

LCD_STBY/RST2 (30)

D2 (PKOB4)

WM1/OC1 (37)
LCD_GPIO2 (93)

_|

5
8
VCC_P3V3

USART_TX

Q1 _INT/IRQ

Q2(Q Touch)
Q3 (Display C

Q4 (R Touch)

=

TBY/RST
ESET2

D4
ADCT A

SP13 MOSI
SP13 MISO
SP13 SS3#
USART_RX

J601
A

12C SDA2
12C _SCL2
SPI3 SCK
USART_RTS
USART_CTS
ADC7_AN24
ADC7_A]
ADCS

ADC6

ADC7

PIC32 GFX CONNECTOR W_MOUNTING LOC

38 GPIO

A
EBI-GFX
‘ i
B2

EBI-GFX
L

3

5

7

LCD DEN

CD _VSYNCIT
CD_PCLK

R601
A
10k
MCLR#
EBID

VCC_P3V3

/nWR

TARGET RESET

MH602

VSYNC/mRD
PCL]

el
O

HemRD

VCC_P5V(
MH601

NAADT £SNId
ONASHADT_ISNId
ONASAQDT TSNId

N10dADT TINId
anT1 0d_SEINId
adT 1A 8€INId
adT ¢d crINId
adT1_€d_erINId
adT vd trINId
adT1_sd_eNId
ad1.9d_yNId
adT LA SNId
adT 8d_8TINIA
adT 6d_LTINIA
ad1_01d_STINId
ad1_11d_tTINI
ad1¢ld clING
adT €1 1IN
ad1 ¥1a_01INId
anT s1da 1IN
ad1T91ax
adT_LIax
adT81ax
adT61ax
adT_0zax
adT_1eax

adT cedx

& anT €eax

© 2021 Microchip Technology Inc. User Guide DS70005400B-page 25



Hardware

6020== 8020 S 2
i~

. w_“w
v
n
an ) ¥—oNgZ 9
Hv

7| LnoA NA v’|—
LNOA NIA

T0Tn

7 = LWNAE€-8TSSOIN

o |1

—[ea| <]

101

¥74a1003eadL  |or

YYvyy

00cd

o0 (OW ONDE

A0

02

NOW ANDH

TOPYTNTAI

€0ca

DILISTOETHEN

L
a
V011N

OASd @SN LADAVL DDA

Loer

19518, 10)R[NSa AU A€'E ANOS
- - = AL MATSORTOIN
— N Nd |5
ANOd =
> EEl anod < =
gC anod [ T o1
. anos o andd =
£AEd HONd Lot T “ = m.“w“ s m:iﬁﬁ ,,E.m& Locy
o } _ QINSILPDISINTE 6120 T v
= = $080 S080 6rT Ny 2 £020| 2020
poa— A9 AE9
an| anio NS 2 iy e €02y An10 NIAd |2
[4%%] 0120 Jnon © 9020 6020 810 $5 NIAd
T ;
AS NIA
ﬁ_u . | 1noa NIA (e L AS NIAd
T0zn s
£ASd DOA - %m NIA
LINAE'€-8ZSSOIN i o |1
0ASd 00, (ETT/E0TA+T) §'0=IM0A ST anos
SILI0SSIIIY puE HIOd 10)e[NSd1 1edUI| AE'E - =
2120 ANOS 177
ant
adnd | - ANZT
o] Lsd AdA = 9120 ﬁowo
- 00cn or
902y 00z
OILISTOETUEN
oizd
. —K— .
T UNT
10za

Sd LXd DDA

DS70005400B-page 26

User Guide

© 2021 Microchip Technology Inc.



Hardware

1050
o1
HOI < B
2
_
[
>
WAV &
=
LANYEHIE <
2
&
]
[ Iy

0ASd DA

SIVA1vas ou

0ASd DA £AEd DDA

<& s

LD/ SS 145 +ONId

\
| oD T —_
e

(oo
1910 €1
010 £TNId

€010 85NId

90I0_E6NId
\_  LOIdTIN

7 $O10_z6NId

$010°201N1d :
6DI0E0INIE :
Lo
101d 121 wa
2IDIT 69N1d —USOIL e
o) T
1010 60INId —OSIN g ¥
DS Ts) ¢1a 1w
ATV 0N e
TVas oo
TS T

SQVLONId
YAV NI
£AV_ENId
ZaV 09NId
1aV_9sNId
0av 9TNId

SV/ZINY DAV

OVINY 700V G

NIXLT 0TINI ey T

S €1dS 19NId

1aX¥3 99NId
10149 20INId
20149 £0INId

ORI 7SS TldS o

OSIN £1dS s

PP IHAASHOTZINTEOI

aaav

SSA EAEHSOA

B IVAS DUT9NI e
T

\ TS oal ¥

XU NV W

2 xanvoosna
& XL INvo  sad

XINVD 61INId

VNV [Dav__ov
SNV o4V 0

020" 6ENId -
2 TNV [DaV___ova

610" ZeNId A

TNV LAV

=
g 1O¥I FOINId
{8 -
I NaaoTesNa .
ONASHADT TsN1d N30 DT o0

ONASH 4TI

ONASAGDT ZoNId —2NASH OO 28 |

¥1DAADT TINI

ONASA G010
Sod 1o

aAX1_1Zax
a>1ax
a>TRaX

TGNy Qv
EVRENY L0V

XU OLUVIL

{Zaan onievias
STt Rvied
T0ldD A1t
TO1dD. B
NAQ (01O
SNASA 40T O
ONASH. T
————— e ae] OneIviea
- SIHW/ETVIE
01D _HL o

EIHWAGSIOTAAXHT

THWANIET
/EAXLI/6ENY
OHM/ZAXLA/BENY

SISl A
V/0aL

Tt

RS

oSOt e 05 Tds HINI

ISOW 11dS IZINId

TSON 1145 XON

0N IO OLNId

)
: g ) zolanv,
S 4SS TS 1INId 2
FTLSWHTAGLS OINId

5
T oA
ORIRRIAXLA for et
SIOWEINY
FIOUTAIDSTAAL ?Z( u:(
£IDN/0AIOS 0GR

TIOWIAIOS/ QUL

SRUSVIND/ST

ERYAIASNEID

XL omavn

TIUTIAW/EVAS

[UTGEES

[CEERE

el 0.0/ 1AWA01Y/ T 1AIET

SIQUONIS/SIAdU/EENY

TIQUTIANATI AU TIAIEE
QW AI/OANT
ola o

60U/ IVIN/TSONA/60dW/S TVIET
LAU/LARINIOXLE

13
SQUSALA/ISIIOS

108

IR

sty

1QW/0S/1ddd
OQUOINIODLY/OA

SO/ THAUOINY
PLENEIDS/FIAU6NY

1DU/6ANA/ [D/6AIEH

00USAN0DLASAIET

EGICE]

[ERR CRARY

LAW/LANA/SINV/LIEE
9AIAN/IINV/SAIEH

INV/SAIET

S/EAN EADU/EAITT
TRIZAWATAIEE
10/ 1AW/ 1T
OUOAW/0AIEE

MONIDI0ISO
PIDUADLLYIDAW0SOS
SIDWEIAIISOS
TIOUINIAISO
POWMAN/POU/6INY/IOIET
EOURIMIN/EOAA/OTNY/IMIET
TOUTIVN/ZOAW IINV/CIVIEH

1VaS DT 96NId

TSOTRNG__oay

T SIRISNY 1OUOVINGII: T
INVN Todv__cE el N
— HEIINY SIVH/IVAS/SIVaY 5 Tvas o
OIERAOIIUSNV/LIOITIAD PIVA/TIOS/HIVAY o
o 183 DA T
SE0L viga VALY A -

L

OVUNTDIOSNIDUL
sV

TV TV/6INY L0V,

o] NIy VAPV SO IVIG
e ] EVA/TVAS/IAQUIET -
e i TYUTIOS
1ER0/1 68/ INV/1D3Dd IVA/6INVADL e
10 9 L oz
vin

Vi FINY DAV

+

I :\7!
60

c\ﬁ :\ﬁ utﬁv_:_..\ir _,.Z\ﬁ ;\ﬁ :\ﬁ
: Pies 90 5O $O €0 20

ATE SASd LHDUVL DOA 11O:

w0 LY

LINIWTINSVAN LNTIIND

J10)B[[1SO ZHY 89L°TE

ON aNo

aaa  wdno

23

T TDSOS

SO
Toidnv
HLLSWHIARLS 6N1d
S LAV E2NId
asTITING
m Se T SNEOBIN
z
5eoda
o
550

103e[IPSO ZHIN T

DS70005400B-page 27

User Guide

© 2021 Microchip Technology Inc.



Hardware

aNo

zonr,
<
o
<
I

|000000000000|
60v0

Lovr
[se}
o
=
-

[e00000sssses|

adNO

(@)
5%
IS

l_\J\_m diHO0dJIW
ISHEEES

pry [T

HOLO3INNOD X419

_IIIm [I.
] )

Pin 66

Te
s &

Pin 67|

& a

©
o
[se}
=

0¢

o Loer

- COOxXxxxxy

@
[

/

ano

NG+

vas A
s SN4
XL onjw
x4 ?¢¢
NI

WMd

LT
08/2/d )
socr@90000 zoer
ano |@| || @ @(2 o/@® @|oz| |@
N+ @ ® @ (Y ) ®
ISON | @ ® @ (Y ) ®
oSN |@ ® @ (Y ) )
308 | @ (X ) (Y ) )
|0 (@@ COIRIC
18|@f o EUIN @O (|@
NV . _N Z| _N . . .
— TRON | . . w I—
000, 3
/ 60vT —|_|_ q_. z N\

0 080 08 08 0
YMS EMS ZMS S
| N ] | B ] |} ]
m. EeER 4eER] NeEN
mEm 343 ZN Ol
0°¢ Ajisoun) g
00000l 000000 OH]: &
RS %X 3 mmmmmmmw m
m (o]
o= - "
L @® = 2
- <
“ﬂ NG+ ® G20
91¢0
5e
CT N HHd
Loer %EI.V.A-" -
ane ano |@| [ (@ @] e «— NRRRRRRRRO OO0 <
AG+ ree+ @ @@ ﬂ
vas I ISON |@|| (@ @] s
s SNg osn|@|| @@ %
X1 oniw  yos |@ e0e
X4 Hﬁﬁﬁ* sO|@ rﬂ_.wuu = g
INI 154|@ Soor i
NMd NV . = % >
g2 gcegole 38888 2788
2 QOO0 OOOH| 00000000 OS

DS70005400B-page 28

User Guide

© 2021 Microchip Technology Inc.



dware

N\
a ./




Hardware

elerele )OO0000Q0
@ém 000 ONOOO0
a oohr
81&&&@ OO ool oo
DO < ' U
o geoffl | E2
sssssnagepen] Jere
] D e
NDOAY -
oodtc Yz =€
OH Ny | g = O
. -— —
@ v °_\: E z
ele 0og
Q ?%%\OO %?\ﬁ \ﬁm
- N ®
Od0OY0 N
@ﬁ@@ﬁ N=
@ o 2 /—'—. N
Ol c \ @
Y
/ Z’Q B
l
oyl x
OO0 ® -
O o = -___
0
AT YO0 0 S 0
- A -___
o ng (5 . O oY=
o i D 8 8
¥, _'99.1.' B L
= _“_SQ -ﬂ
5 e -
UL -, ="
y d ) g 0
d4d -
000000] ;1,18

© 2021 Microchip Technology Inc. User Guide DS70005400B-page 30



Hardware

0000 e 0000000000
00000 o000OG0OGOOOOG " —

°
00000000
Ceeeeeec 00 {°

© 2021 Microchip Technology Inc. User Guide DS70005400B-page 31



Hardware

00000 O.....OQ.@.
00200 0000000O0OCGOO
]
COBECCCCCCCCo CCO
([ ]

00000020 ° 5

b3

000000

000000C:0

) (2)

% @

[ X

© 2021 Microchip Technology Inc. User Guide DS70005400B-page 32



UserGuide ~  DS70005400B-page 33



Hardware

‘ (X X XX ) e 000000000
A o L X XX ® e 00000000
(XXX X XX XX} 0RO - 5
ceeecocccc e ® LTI
. ég g ..som
E o
I
&2 0L em
a Con ee
Ew ro::o"
258 ............
(7|
s s +
vy Vv = o @ QO =
9323 ys %
n
LI rxrxxl - £
e
- - ® Qs Ot
®
(XX XXX ) e PY
vl X X XX X J 8™
| __ SIS .
; “u N
Q" m
| | . =9 - (:)
‘_. -msomaom = Q O
(XXX X XX XX} e |
O
0 00000000 o
(%] (%4
o
e ([ ]
Om
LICCCCL RS 2
T =S K £ Ok @
S P X X q?g;g S
. e .
VE.E V2
o . EW'55 aws 5 ® .
() =D =N -~ () oe
- o
() o S "]>c% () ® K K -
“am "]xm e rPoy
. ® S s + es =m . AN A
<83 q83349 saeex ses
® = -©~0>>C gaxc” eexo M see .
® Eeeoeeesd - | W SOSU oe
. - . e
— — . 15.

. L L X X XX ®
.OSYHB%...gW‘.. ) s
8S1A S S5 \¢ = 3

() 22 Iy “ e
asvA® MOYO[ eeve ® -
o Cee ® = .
@® ® ) §.
@® E2  ge L N H
e o 3
. 008. .. @
.O)my. T QE ..BOYHHH '_I-g
KX A O P (=] [w]
® - = SEe e ae @E | S 2|7 s34l B30
os @X 0080 Q s as ® .
@ 7 | N | -l"-a e:"
L™ - xOB
S0SO 22w
5=00MSO
° 2.“80Sﬂ

© 2021 Microchip Technology Inc.

User Guide

DS70005400B-page 34



Hardware

' /// //Q /
t’m‘m“ E ]
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2.2 Bill of Materials

42 C1, C2, C3, C4, C5, C6, C7, C8, C9, C10, C11, C208, C210, C211, C217, CAP CER 0.1uF 16V 10% X5R SMD 0201
C218, C402, C403, C404, C407, C408, C409, C501, C701, C702, C703,
C704, C705, C706, C707, C708, C709, C710, C711, C712, C713, C714,
C715, C716, C717, C721, C726

1 C200 CAP CER 22uF 25V 20% X5R SMD 0805
1 C201 CAP CER 2.2uF 16V 10% X7R SMD 0805
5 C202, C203, C406, C724, C725 CAP CER 4.7uF 25V 10% X5R SMD 0805
6 C204, C207, C209, C212, C213, C216 CAP CER 1uF 16V 10% X7R SMD 0603
2 C205, C206 CAP CER 47uF 10V 20% X5R 0805
2 C219, C401 CAP CER 4700pF 50V 10% X7R SMD 0402
1 C215 CAP CER 0.1uF 25V 10% X7R SMD 0805
1 C405 CAP CER 15pF 50V 5% NP0 SMD 0402
3 C719, C722, C723 CAP CER 10uF 25V 10% X5R SMD 0805
1 C720 CAP CER 0.022uF 16V 10% X7R SMD 0402
2 D200, D700 DIO TVS ARRAY TPD3EO01DRLR 11V 90W SMD SOT-553
3 D201, D202, D203 DIO SCTKY MBR230LSFT1G 430mV 2A 30V SMD SOD-123FL
2 D701, LED2 DIO LED GREEN 2V 30mA 35mcd Clear SMD 0603
2 D702, LED3 DIO LED YELLOW 2.1V 20mA 6mcd Clear SMD 0603
1 J200 CON POWER 2.1mm 5.5mm Switch Slotted TH R/A
2 J201, J700 CONN RCPT USB MICRO AB SMD
4 J301, J302, J305, J306 CON HDR-2.54 Female 1x8 Tin TH VERT
2 J303, J307 CON HDR 2.54 MALE 2x10 3u" GOLD IN CONTACT AREA MATTE TIN ON TAIL 5.84MH TH VERT
2 J304, J308 CON HDR-2.54 Male 2x6 Gold 5.84MH TH VERT
2 J401, J402 CON STRIP-1.27 Female 1x12 Gold TH VERT
2 J403, J404 CON STRIP-1.27 Female 1x3 Gold TH VERT
1 J409 CON HDR-2.54 Male 1x3 Tin 6.2MH TH R/A
1 J501 CON HDR-2.54 Male 2x10 Gold 5.84MH TH R/A
1 J601 CONN EDGE DUAL FEMALE 67POS 0.5mm SMD R/A
1 L200 INDUCTOR 2.2uH 5.5A 20% SMD L4W4H2.1
1 L201 FERRITE 470R@100MHz 1A SMD 0603
2 L700, L701 FERRITE 2A 600R SMD 0805
1 LED1 DIO LED RED 1.8V 40mA 10mcd Clear SMD 0603
1 LED4 DIO LED TRI RED, GREEN, BLUE 2V, 3.2V, 3.2V 20mA, 20mA, 20mA SMD 6-PLCC
2 MH601, MH602 MECH RND STNDFF M2.5X0.45 STEEL H2.5
5 nMCLR, SW1, SW2, SW3, SW4 SWITCH TACT SPST 24V 50mA KSR231GLFS SMD 6X3.5mm
3 Q200, Q202, Q700 TRANS FET P-CH IRLML6402 -20V -3.7A 1.3W SOT-23-3
1 R1 RES TKF OR 1/3W SMD 1210
4 R6, R7, R8, R9 RES TKF 1.8k 1% 1/10W SMD 0402
13 R200, R201, R403, R503, R504, R505, R506, R507, R601, R703, R704, RES TKF 10k 1% 1/10W SMD 0402
R708, R727
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1 R202 RES TKF 19.6k 1% 1/10W SMD 0603
1 R203 RES TKF 2.49k 1% 1/10W SMD 0603
6 R204, R401, R713, R749, R751, R752 RES TKF OR 1/16W SMD 0402
3 R205, R402, R700 RES TKF 1M 1% 1/10W SMD 0402
2 R209, R210 RES TKF 2.2R 1% 1/8W SMD 0805 AEC-Q200
5 R207, R211, R744, R745, R746 RES TKF 100k 1% 1/10W SMD 0402
1 R208 RES TKF 475R 1% 1/10W SMD 0603
1 R214 RES TKF 1.2R 1% 1/10W SMD 0603
2 R404, R405 RES TKF 62R 1% 1/2W SMD 1210
2 R501, R502 RES TKF 1k 1% 1/10W SMD 0603
10 R508, R509, R510, R720, R721, R722, R723, R736, R737, R747 RES TKF 330R 1% 1/16W SMD 0402
2 R511, R512 RES TKF 510R 1% 1/10W SMD 0603
1 R701 RES TKF 95.3k 1% 1/16W SMD 0402
2 R702, R717 RES TKF 5.62k 1% 1/16W SMD 0402
1 R705 RES TKF 470R 1% 1/16W MF 0402
1 R706 RES TKF 442k 1% 1/16W SMD 0402
1 R707 RES TKF 24.3k 1% 1/16W SMD 0402
2 R709, R715 RES TKF 31.6k 1% 1/10W SMD 0402
2 R710, R716 RES TKF 47k 5% 1/10W SMD 0402
9 R711, R712, R726, R728, R735, R738, R739, R740, R741 RES TKF 4.7k 1% 1/16W SMD 0402
2 R718, R719 RES TKF 3.3k 5% 1/10W SMD 0402
2 R729, R730 RES TKF 22 OHM 1% 1/10W SMD 0603
2 R742, R743 RES TKF 100R 5% 1/10W SMD 0603
2 U703, U704 IC TRANSCEIVER 74LVC1T45GW Single Bit Voltage Translator SOT-363
1 U705 IC SWITCH SPDT 74LVC1G3157 SC-70-6
4 Q701, Q702, Q703, Q201 MCHP ANALOG MOSFET N-CH TN2106 60V 280mA 360mW 2.5R SOT23-3
1 U1 MCHP MCU 32-BIT 2MB 512kB PIC32MZ2048EFH144-1/PH TQFP-144
1 U200 MCHP BUCK REGULATOR 12V 6A MIC24052 QFN-28
2 U201, U202 MCHP ANALOG LDO 3.3V MIC5528-3.3YMT-TR 6-TDFN
1 U401 MCHP MEMORY SERIAL FLASH 64M 104MHz SOIJ8
1 U402 MCHP INTERFACE CAN ATA6563-GBQW1 VDFN-8
1 U700 MCHP MCU 32-BIT 300MHz 2MB 384kB ATSAME70N21B-ANT LQFP-100
1 U701 MCHP ANALOG POWER SWITCH 5.5V 3A MIC2042-1YTS TSSOP-14
1 U702 MCHP MEMORY SERIAL EEPROM 256k 12C 24L.C256-E/ST TSSOP-8
2 X700, Y1 MCHP CLOCK OSCILLATOR SINGLE 12.000MHZ DSC6011JI1A-012.0000 VLGA
1 Y2 MCHP CLOCK OSCILLATOR SINGLE 32.768Hz DSC6083CE2A-032K768 SMD DFN-4
1 Y401 MCHP CLOCK OSCILLATOR 50MHz DSC1001CI2-050.0000T DFN-4
4 PAD1, PAD2, PAD3, PAD4 MECH HW RUBBER PAD CYLINDRICAL D9.53H5.97

DNP J701 CON HDR-1.27 Female 1x8 TH VERT

DNP J1 CON HDR-2.54 Male 1X2 Gold 6mm MH TH R/A
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DNP J405, J408 CON HDR-2.54 Female 1x8 Tin TH VERT
DNP Jaoe CON HDR-2.54 Female 1x6 Gold TH
DNP Jao7 CON HDR-2.54 Female 1x10 Gold TH VERT
DNP J410 CON HDR-2.54 Female 2x5 GOLD TH R/A
DNP R724, R725, R748, R750 RES TKF OR 1/16W SMD 0402
DNP C214,C718 CAP CER 4700pF 50V 10% X7R SMD 0402
DNP GND MISC, TEST POINT MULTI PURPOSE MINI BLK
DNP +5V MISC, TEST POINT MULTI PURPOSE MINI RED
DNP J702 CON HDR-1.27 Female 1x6 Gold TH VERT
DNP R2, R3, R4, R5 RES TKF OR 1/16W SMD 0805
DNP R731, R732, R733, R734 RES TKF 4.7k 1% 1/16W SMD 0402
DNP DAT_EN, ERASE, MH1, MH2, MH3, MH4, RX1, TP1, TP2, TP3V3, TX1, Non-populated Test Points
5V0
2.3 Board Dimensions
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24 Hardware Revision History
Rev 1.0
Known issue: J407 and J408 in Arduino header section are 180 degrees out. Arduino Headers will not be compatible
with shields.
Rev 2.0

J407 and J408 are corrected to work with Arduino header interface.
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Revision History

Revision B - February 2021
Added a new section titled Hardware Revision History to detail updates that have been done to the board.

Revision A - July 2019
This is the initial release of this document.
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The Microchip Web Site

Microchip provides online support via our web site at www.microchip.com/. This web site is used as a means to make
files and information easily available to customers. Accessible by using your favorite Internet browser, the web site
contains the following information:

* Product Support — Data sheets and errata, application notes and sample programs, design resources, user’s
guides and hardware support documents, latest software releases and archived software

* General Technical Support — Frequently Asked Questions (FAQ), technical support requests, online discussion
groups, Microchip consultant program member listing

» Business of Microchip — Product selector and ordering guides, latest Microchip press releases, listing of
seminars and events, listings of Microchip sales offices, distributors and factory representatives

Customer Change Notification Service

Microchip’s customer notification service helps keep customers current on Microchip products. Subscribers will
receive e-mail notification whenever there are changes, updates, revisions or errata related to a specified product
family or development tool of interest.

To register, access the Microchip web site at www.microchip.com/. Under “Support”, click on “Customer Change
Notification” and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

» Distributor or Representative
* Local Sales Office
* Field Application Engineer (FAE)
» Technical Support
Customers should contact their distributor, representative or Field Application Engineer (FAE) for support. Local sales

offices are also available to help customers. A listing of sales offices and locations is included in the back of this
document.

Technical support is available through the web site at: www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

* Microchip products meet the specification contained in their particular Microchip Data Sheet.

* Microchip believes that its family of products is one of the most secure families of its kind on the market today,
when used in the intended manner and under normal conditions.

» There are dishonest and possibly illegal methods used to breach the code protection feature. All of these
methods, to our knowledge, require using the Microchip products in a manner outside the operating
specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is engaged in theft of
intellectual property.

» Microchip is willing to work with the customer who is concerned about the integrity of their code.

» Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code
protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection
features of our products. Attempts to break Microchip’s code protection feature may be a violation of the Digital
Millennium Copyright Act. If such acts allow unauthorized access to your software or other copyrighted work, you
may have a right to sue for relief under that Act.
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Legal Notice

Information contained in this publication regarding device applications and the like is provided only for your
convenience and may be superseded by updates. It is your responsibility to ensure that your application meets with
your specifications. MICROCHIP MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER
EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual property rights unless
otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BitCloud, chipKIT, chipKIT
logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeelLoq, Kleer, LANCheck, LINK MD,
maXStylus, maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB, OptoLyzer, PIC, picoPower, PICSTART,
PIC32 logo, Prochip Designer, QTouch, SAM-BA, SpyNIC, SST, SST Logo, SuperFlash, tinyAVR, UNI/O, and
XMEGA are registered trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight Load,
IntelliMOS, mTouch, Precision Edge, and Quiet-Wire are registered trademarks of Microchip Technology Incorporated
in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut, BodyCom, CodeGuard,
CryptoAuthentication, CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM, dsPICDEM.net, Dynamic
Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming, ICSP, INICnet, Inter-Chip Connectivity,
JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi, motorBench, MPASM, MPF, MPLAB Certified logo,
MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM, PICDEM.net, PICkit, PICtail,
PowerSmart, PureSilicon, QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad 1/0, SMART-L.S., SQl,
SuperSwitcher, SuperSwitcher Il, Total Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock,
Wireless DNA, and ZENA are trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.
Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany || GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2019, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.
ISBN: 978-1-5224-7596-5

Quality Management System Certified by DNV

ISO/TS 16949

Microchip received ISO/TS-16949:2009 certification for its worldwide headquarters, design and wafer fabrication
facilities in Chandler and Tempe, Arizona; Gresham, Oregon and design centers in California and India. The
Company’s quality system processes and procedures are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code
hopping devices, Serial EEPROMs, microperipherals, nonvolatile memory and analog products. In addition,
Microchip’s quality system for the design and manufacture of development systems is ISO 9001:2000 certified.
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MICROCHIP

Worldwide Sales and Service

AMERICAS ASIA/PACIFIC ASIA/PACIFIC B

Corporate Office
2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200
Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com
Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455
Austin, TX

Tel: 512-257-3370
Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075
Dallas

Addison, TX

Tel: 972-818-7423
Fax: 972-818-2924
Detroit

Novi, Ml

Tel: 248-848-4000
Houston, TX

Tel: 281-894-5983
Indianapolis
Noblesville, IN
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