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Preface

+ Website - Purchase this product, kit information, latest user guide, and design documentation

+ Explorer Pinouts for all Curiosity Nanos - Explorer Pinouts for all CNANO boards

+ Schematics - Board schematics and history

+ Altium Project - Altium Design files for the latest board revision

+ Design Documentation - Production files for every revision

+ Curiosity Nano Explorer Online Errata - Latest revision history and known issues for all board revisions

Info: Links to the latest version of this document:
* Curiosity Nano Explorer Online User Guide
+ Curiosity Nano Explorer PDF User Guide
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1. Introduction

Kit Introduction, Kit Contents, Terminology, Image Legend.

1.1 Curiosity Nano Explorer

The Curiosity Nano Explorer lives up to its name by providing extensive on-board features that
allow users to explore and experiment with the microcontroller peripherals of their Curiosity Nano
development board. It also serves as an ideal platform to become familiar with Microchip's software
offerings, including MCC Melody.

A wide selection of input and output options:

« INPUTS include Touch (and mechanical) buttons, a potentiometer, a joystick, a temperature
sensor, a proximity sensor, an ambient light sensor, and a microphone

+ OUTPUTS include LEDs (simple yellow, standard RGB, and WS2812B RGB), an OLED display, and
a speaker

Solid support for serial communication:
« 12C Bus with eight clients

+ SPI Bus with three clients

* UART connection

Microchip’s complementary technologies:

+ Touch controller with three touch buttons and a separate touch button for use with
microcontrollers featuring a touch peripheral

+ ECC608 provides CryptoAuthentication” features
« Power Monitoring by the PAC1944 enables the measurement of various power domains

Finally, if anything is missing on the Explorer, its functionality can be expanded via mikroBUS", Grove
or Qwiic® sockets.

1.2 Kit Contents

The Curiosity Nano Explorer kit contains:
+ One Curiosity Nano Explorer development board

« 20 separable 100-mil jumper wires for pin remapping

+ Ten additional pin jumpers

+ One 1x8 (100-mil) right-angled pin header to connect external programmer/debuggers
* One joystick cap

1.3 Terminology

This user guide uses the following terminology:

Table 1-1. Terminology

Explorer The Curiosity Nano Explorer development board
CNANO The connected Curiosity Nano development board

CNANO Socket A socket with two 1x28 pin header sockets to connect any Curiosity Nano development board to the
Curiosity Nano Explorer

1.4 Image Legend

The symbols and colors below are used throughout the user guide.
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Figure 1-1. Block Figure Legend

Pin jumper mounted on pin header

Pin header

Pin header footprint

Pin header footprint with cut-strap

=

(0 0 00

[0 @ @ o] Pin header socket
.

Cut-strap (0402 SMD sized)

—_ e — Circuit simplification

l Connection point

Click to return to "Board Overview"

CNANO CNANO Socket

\Y/[[elgo)eloaligolI[SIF | Target MCU or debugger

Power Power supply component or circuit
Analog Analog component or circuit
IZC 12C connection
SPI SPI connection
UART UART connection

Peripheral Other peripherals, ex. LEDs, buttons

Capacitive touch

Pin Mapping Pin labels, net names or pin remapping

Connectors and headers
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2. Board Overview
Block Diagram, Board Image, Feature List.

2.1 Block Diagram

Figure 2-1. Explorer Overview
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2.2 Board Image

Figure 2-2. Explorer Image
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2.3 Feature List

+ Curiosity Nano socket

- Supports all Curiosity Nano development

boards
Fully remappable pinout

* On-board peripherals

MCP2221A USB to UART/IZC-Bridge
PAC1944 power monitor
ATECC608B secure element

MCP4821 12-bit digital-to-analog
converter

MTCH1030 touch controller
Two serial EEPROMSs (AT24CMO02 and

Multiple output options
- LED row with eight yellow LEDs
- OLED display
- One RGB LED
- Eight digital addressable LEDs

- Three external PWM outputs for
servomotors

- Speaker and class-D amplifier with
adjustable gain

External connectivity options
- Grove I2C connector

- mikroBUS™ socket

25CSMO04)
- Two MCP23008 I2C I/0-expanders
- MicroSD card socket

- Qwiic® IC connector
+ Multiple power sources
- On-board USB Type-C® connector

- USB powered from connected CNANO

- External power options for addressable
LEDs and servomotors

« Multiple input options
- MCP9808 temperature sensor

- Microphone and amplifier (MCP6062)

with adjustable gain +  On-board Power Supplies

- MIC33153 4 MHz PWM 1.2A internal
inductor buck switcher power module to
power 3.3V peripherals

- MCP1754 3.3V 150 mA LDO to power USB
bridge and power monitor circuitry

- Joystick

- Potentiometer
- Push buttons
- Touch buttons

- Proximity/ambient light sensor - MIC2008 high-side power switch for slew

rate control and over-current protection

+ MCP1501 user-remappable voltage
references, 1.5V and 3.0V

@ MICROCHIP


https://www.microchip.com/en-us/product/MCP2221A
https://www.microchip.com/en-us/product/pac1944
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3. Pinout and Remapping
Pinout and Remapping Area, Different Types of Remapping.

O Tip: The mapping between Explorer and any Curiosity Nano development board
= can be found in the Curiosity Nano Explorer Pinouts document.

Figure 3-1. Pinout, Remapping Area and CNANO Socket

UART TX UART TX
UART RX
12C SDA

12C SCL —e 12C SCL °
SPI MOSI -H- SPI MOSI -0
SPI MISO -H SPI MISO
SPI SCK —o SPI SCK
SP| EEPROM CS -H- SP| CS —

POT-METER
~—e MICROPHONE OUT
H- PWM-C

PWM-B
PWM-A
BUTTON INT
MBUS AN
SW1

LEDO —e 10 10
SPEAIIZERISHDN -:- :81% |
Eoton o e 0f B

LB

WS2812B-RGB
DAC CS
usD CS

TEMP INT
MBUS CS
MBUS RST
MBUS INT
SW2

LED4
LED5
LED6
LED7

BRIDGE RESET
DAC LDAC
10 RESET
PAC INT2

RN PRRRRRRA| phdbepihe

Connections to the CNANO socket are divided into five sections - COM, analog, 101, 102 and

|03. Standard functionality is assigned to each pin in the COM and analog section Curiosity Nano
development boards. Pins in the I/0 sections are numbered with a <section><pin-number> format,
ex: “lO 26" indicates section 2 pin 6.

Info: Curiosity Nano development boards with low pin count microcontrollers
may not implement the standard functionality in the COM and analog sections.
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Figure 3-2. Explorer to CNANO Connections

CNANO

Pin Jumper Iil Pin Jumper

IV |u| L o

Explorer

O Tip: Connect your measuring tool to the innermost pin header for easy access
= to any signal on the Explorer. Use the custom test points for access with longer
measurement probes.

3.1 CNANO Socket Remapping
The Explorer's connections to the CNANO socket are fully remappable. Any peripheral can be
connected to any pin on the socket.

Figure 3-3. Peripheral to CNANO Pin Remapping

X Jumper Wire .
Pin Jumper Pin Jumper

Removed Removed

CNANO

N _ — /

Explorer

O Tip: Peripheral connections are labeled on the silkscreen.

3.2 Direct Remapping

Many peripherals on the Explorer can be remapped by connecting a pin directly to the CNANO
socket using a jumper wire. For example, if your CNANO's microcontroller has a DAC (Digital-to-
Analog Converter) output, you can directly connect it to the speaker amplifier.
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Figure 3-4. Direct peripheral remapping

Pin Jumper Pin Jumper
Removed

Removed
Jumper Wire

CNANO

f

\
_|- _L Speaker
DAC Amplifier
o —1 Le ... it

Explorer

3.3 Custom Test Points

The Explorer features four customizable test points available on

the board edge. The test points are labeled TP1, TP2, TP3 and TP4
on the silkscreen.

Easily measure any signal by connecting a jumper wire between
the innermost pin header in the remapping area and a test point.

Figure 3-5. Connecting Net to Test Point

Jumper Wire

CNANO

Connect measuring
tool
— — — — eeeee - h

Explorer Test Point

O Tip: A pin header with ground connections is available next to the test points.
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4. Power Supply and Monitor

Power supply, Power Monitor.

(|

Power Supply Power Monitor

4.1 Power Supply

Figure 4-1. Power Supply Overview

VuUsB VusB

5.0V
y i ]
3.3V Debugger 5.0V R 3.3VBridge [JIE¥
Regulator g Regulator
L Yl

3.3V

v

Debugger

Current

Limiting Switch
A ]

USB Bridge J

P5V0

0 ] PowerLED. 3
3.3V Target .
Regul E Power Monitor
Target | egulator R 3 | |
mcu CNANO P3V3 3.3V P3V3

|

CNANO
Peripherals

Explorer 3.3V Voltage Explorer 5V
Peripherals Reference Peripherals

CNANO Explorer

é Important: The Explorer powers the CNANO at 3.3V, and all the pins connected
to the CNANO socket are designed for use with 3.3V I/O pins.

The Explorer's power supply features:

« A power multiplexer allows power supplied from the on-board USB-C® connector or the CNANO
+ On-board power monitoring for voltage and current measurement with four channels

« A current limiting switch with a soft start to protect the board, the current limit set at 2A

+ Dedicated 3.3V regulator to power the CNANO and 3.3V peripherals

+ 5V peripherals powered directly by USB voltage

+ Fixed 3.3V for the CNANO. Its target regulator is disabled while connected to the Explorer.

12
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Table 4-1. Power Domain Specifications

Power Domain Vnom Vmin - Vmax Imax

P5VO0 5.0v 4.4-5.5V 2.0A
P3V3 3.30V 3.22-3.38V 1.2A
CNANO P3V3 3.30V 3.22-3.38V 1.2A
BRIDGE P3V3 3.30V 3.23-3.37V 150 mA

4,1.1 Power Sources
The two main power sources are:
* The USB connector on the CNANO

+ The USB-C connector on the Explorer

Current limitations:
+ The CNANO's VBUS output has a current limitation of 500 mA

+ The Explorer's USB-C connector can sink different amounts of currents based on the USB source
(up to 3.0A from a USB-C source)

+ Both USB inputs are fed into a power multiplexer, with output current limited to 2.0A

Info: The currentis drawn from the Explorer's USB-C input when both USB
connectors are powered.

Figure 4-2. Power MUX Overview

Power Mux

CC Lines

4.1.2 Power Domains
There are four main power domains on the Explorer.
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4.1.3

P5V0

This power domain powers the following:
* RGBLED

+ Digital Addressable LEDs circuit (default
power option)

« Servomotor circuit (default power option)

* Internal LED on the Proximity and Ambient
Light Sensor

+  +5V pin of the mikroBUS" Socket

The P5V0 power domain is available on the unmounted 1x2 pin header J508.

BRIDGE P3V3
This power domain is independent of the three other domains and powers:
+ USB Bridge circuit

*  Power Monitor circuit

P3Vv3

This power domain powers almost all of the peripherals on the Explorer except the ones listed
above. The P3V3 power domain is available from the unmounted 1x2 pin header )512.

CNANO P3V3

Powered by the same regulator as P3V3, separated for dedicated power measurement of the
CNANO. It powers the CNANO's external power input. See 4.1.4. CNANO Power Configuration for
more details.

Figure 4-3. Power Domains Overview

3.3V Bridge
Regulator

ouT BRIDGE P3V3

MCP1754

'
L% 1508
Current 3.3V Target J__

Limiting Switch Regulator GND
J505
IN : ouT c® 3.3V

1512

MIC2008 PGOOD

MIC33153 GND
D500

Current Limiting Switch

A MIC2008 current limiting switch with an adjustable slew rate is mounted on the board to ensure
a steady slew rate and prevent large inrush currents. The switch has been configured with the
following limits using external components on the board:

@ MICROCHIP
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4.1.4

+ Slew rate: 2 V/ms
« Current limit: 2.0A

n Info: MIC2008 current limit range: 0.2-2.0A.

Resistor R500 sets the current limit and capacitor C503 the slew rate. The user may alter the current
limit and/or slew rate by changing the mounted resistor/capacitor. See the MIC2008 data sheet for
more information on calculating the current limit and slew rate.

Figure 4-4. Current Limiting Switch

Current Limiting
Switch

VBUS MUX OUT . IN —O/O— ouT 5.0V

CSLEW
EN
ILIMIT
USB Bridge ] MIC2008

R500 C503

[ 3.3V Target
Regulator

GND GND

CNANO Power Configuration

The Explorer supplies the CNANO with a fixed 3.3V. When connected to the Explorer, the on-board
regulator of the CNANO is disabled by pulling the VOFF pin low, ensuring no logic level mismatches
between the CNANO and the Explorer.

Info: The CNANO's on-board debugger is only powered when the CNANO USB is
connected to power.

é Important: When connected to the Explorer, the adjustable target voltage
feature of the CNANO is disabled.

Figure 4-5. Power Configuration of the Connected CNANO

@ MICROCHIP
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VusB

VusB

3.3V Debugger
Regulator

Adjustable

Target Regulator

Current

Limiting Switch

1102 .
Debugger W—Eﬂi

3.3V Target

GND Regulator

CNANO P3V3 3.3v

CNANO
Peripherals
CNANO Explorer
A\ J A\

¢—5.0V
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4.2

4.2.1

Power Monitor

Getting Started with Power Monitor

The on-board PAC1944 quad-channel power monitor circuit allows tracking of the power
consumption of peripherals on the Explorer. The measurement data can be accessed through the
USB bridge MCP2221A.

To read and visualize power data, download and install the PAC194x/PAC195x Demo Application.

Figure 4-6. PAC194x/PAC195x Demo Application

Settings  Help

@ PAC194x,/PAC195x Demo Application

2.

3.

Device: PACT944 (0x3E) - SNO20063002RY - | | Start Acquisition h;' Log tofile Open Last log @ Show Plots '?g Refresh

Demo  Corfiguration Alerts Config  12C Seript

Refresh Type Refresh

PRODUCT ID CHAMNEL ALERTS DEVICE ALERTS
PACT944 ((x3E) - SN020063002RYND000T3 Ao Count
Over Cument | Under Cumert | Owver Voltage | Under Voltage Over Power Overflow Overflow Any Alert
DEMO SETTINGS
Average Display Refresh CH1 a a 0 0 a 0 a @
re:
(@ AVG register Value period {ms) ® ® ® ® ®
CHz2
O Average N AVG Values - SLOW PIN TRANSITIONS
CH3 L L ® ® ® Low to High | Highto Low Slow
GPIO Status CH4 @ @ ® ® ® @ @ @
Slow1: - GPIOZ  High
REAL DATA
CH1 CH2 CH3 CH4
Vbus (V) 3,3182 Vbus (V) 3,3131 Vbus (V) 5,1743 Vbus (V) 3,3667
Vbus Avg (V) 3,3892 Vbus Avg (V) 3,3118 Vbus Avg (V) 5,175@ Vbus Avg (V) 3,3110
Vsense (mV) @,8351 Vsense (mV) 8,6729 Vsense (mV) 1,2824 Vsense (mV) @,9758
Vsense Avg (mV) @,8534 Vsense Avg mV) 8,9903 Vsense Avg (mV) 28,8987 Vsense Avg mV) 1,857@
Cument {mA) @,p887 Cument (mA) 8,9722 Current (ma) 24,8479 Current (mA) 4,4328
Cumrent Avg (mA) 8,80818 Cument Avg (mA) 13,2839 Curent Avg (mA) 17,9749 Cument Avg (mA) 8,4489
Power (W) @,p000 Power (W) @,8297 Power (W) e,1244 Power (W) 09,0147
Accumulator (W) 78,884e-5 Accumulator (W) 18,193e+8 Accumulator (W) 23,825e+8 Accumulator (W) 58,552e-1
Energy [uWh) @,0002 Energy {uWh) 2,7658 Energy {uWh) 65,4638 Energy {uWWh) 1,3713
Count 1 257 Count 257 Count 257 Count 257
.
Sense resistor (mOhm) 51000 = Sense resistor (nOhm) 75 Sense resistor (mOhm) ljl

Status: Board connected

Sense resistor (mOhm) 20 I

Open the application and perform the following steps to get started:
1. Configure sense resistor values.
a. Channel 1: 51000.
b. Channel 2: 75.
c. Channel 3: 50.
d. Channel 4: 220.
2. Start Acquisition.
3. Press "Show Plots" to visualize the data.

=

the board.

Important: Set the I2C slide switch to the "NC" position while using the demo
application to isolate the PAC1944 and MCP2221A from the rest of the 12C bus on

@ MICROCHIP
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4.2.2 Power Measurement Channels

The four PAC1944 measurement channels are PAC1944 POWER MONITOR | OxiF

set up to measure three main power domains CNANOD . .

on the Explorer - P5VO (CH3), P3V3 (CH2), and e T ""0@93"3 G"Dpsm_l

CNANO P3V3 (CH1 and CH4). . m) @ ‘
1 bA

Figure 4-7. Measurement Channels

J503

—_— a
Current 3.3V Target
Limiting Switch Regulator

ouT

MIC2008 MIC33153 J

Table 4-2. Measurement Channel Specifications

Default Power Domain | Channel Current Sense Range | Current Sense Sense Resistor
Resolution

P5V0 (mA) < 2.00A 30.5 A 0.050Q
P3V3 (mA) CH2 <1.33A 20.3 pA 0.075Q
CNANO P3V3 (mA) CH4 <455 mA 6.94 pA 0.220Q
CNANO P3V3 (pA) CH1 <1.96 mA 29.9nA 51.0Q

O Tip: An overview of which peripherals are connected to which power domain is
= available in the section 4.1.2. Power Domains.

Measure CNANO P3V3 Power

CH1 and CH4 measure current to the CNANO P3V3 power domain. CH1 is intended for pA
measurements, and CH4 for mA measurements. The user can change which channel is in use by
placing or removing the pin jumper on pin header J506.

. 18
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9 Important: The sense resistor for CH1 is 51Q. Currents above 2 mA will cause a
significant voltage drop in the voltage supplied to the attached CNANO.

Figure 4-8. Currents Above 2 mA (CH1 bypassed) Figure 4-9. Currents Below 2 mA (CH1 connected)
= Removed

1506 <Y

1504

CNANO P3V3

3.3V

CNANO P3V3

Measure External Power
CH1 and CH3 can be disconnected from their default connections to measure current from external

sources.

_ Remember to connect the GND from the Explorer to the GND of the external
source. Do not apply voltages above 9V to the current measurement channels.

Figure 4-10. Connect External Source to CH1 (nA) Figure 4-11. Connect External Source to CH3 (mA)
1506
R d
P m emove =) Removed
’ J503 .«
33V CNANO P3V3 5.0v 3 2 P5V0 |
- - > -
IN out

IN ouTt

19
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4.2.3 Quad Channel Precision Power Monitor
The PAC1944 may also be accessed by the
microcontroller on the CNANO using the 12C bus.
Feature overview:
+ High-side current monitor with four channels
+ 100 mV full-scale range :
« 0-9V full-scale range ue

. . MIC33153
* 16-bit resolution

+ On-chip accumulation of 30-bit power results
from energy measurement

9 Important: Set the I12C slide switch to the "MCP2221A" position to connect the
PAC1944 and MCP2221A to the rest of the I2C bus on the board.

Figure 4-12. Power Monitor Overview

BRIDGE P3V3
0O

Power Monitor

Remapping Area VDD SENSE1L-
1034 e PACINT2 GPIO/ALERT2 -

ave | e | +
— SENSE2-

[2CSCL_ oo 12C SCL
SENSE3+
BRIDGE P3V3 SENSE3-

SLOW/ALERT1 SENSE4+
SENSE4-
ADDRSEL
% PAC1944
T [ SLOW |
1514
: *
NM
GND GND
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5. Buttons and LEDs
Digital Addressable LEDs, RGB LED, LED Row, Joystick, Tactile- and Touch Buttons.

i - 1 | | B Buttons, Joystick
Digital LED Row and I/O
RGB LED I/OE
Addressable LEDs { Expander 1 2 O 2xpander

5.1 Digital Addressable LEDs

The Explorer features eight serially addressable
RGB LEDs. These LEDs behave similarly to
WS2812B LEDs. Comparator U301 (MCP6561)
connects the control signal from the CNANO
socket and acts as a logic-level translator.

+ Extend the LED strip using pin header J303
+ Select power source using pin header )316

+ Supply external power through pin header
J302

O Tip: The LED strip input is available through the pin header footprint J313.

Figure 5-1. Addressable LED Circuit

P3V3 P5V0
o O

Comparator
VCC WS2812B

GND
Remapping Area & WS2812B OUT

o—eo \VS2812B-RGB :, vcC \gl\SIZD81ZB

MCP6561

Addressable
VDD RGB LED

LRI

o [ I 0

VSS
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é Important: Long LED strips consume a lot of current, and it is recommended to
use an external supply to power LED strips attached to the board.

O Tip: Check out the PIC® and AVR® examples for driving WS2812 or similar LEDs on
= MPLAB® Discover.

Related information: 10.2. Addressable LEDs Timing and Format.

5.2 RGB LED

An RGB LED is connected to the PWM outputs
from the CNANO socket.

A\ CAUTION The LED is very bright when driven
at full power - do not stare at it.

The PWM outputs from the CNANO socket are shared between the servomotor driver and the

mikroBUS" socket. Disconnect the different channels by removing the jumper caps from J203 and
J309.

« Pin header J309 connects the RGB LED to the CNANO socket
+ Pin header J203 connects the mikroBUS™ PWM channel to the CNANO socket

Figure 5-2. RGB LED Overview

RGB LED

Remapping Area
AT PWM3 e—e PWM-A
g le—e PWM-B
— ADC5 e PWM-C

O Tip: Check out the PIC and AVR examples for driving RGB LEDs on MPLAB
= Discover.

° 22
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5.3 LED Row and I/O Expander 1
LED Row
The Explorer features eight controllable yellow LEDs. Turn the LED
on by pulling the pin low (active-low).

The eight LEDs can be controlled in three different ways:
1. From the Remapping Area.

2. From I/O Expander 1 via the I2C Bus.
3. From the 1x8 pin header (J301).

1/0 Expander 1
Configure the GP pin as output and low to turn on an LED with the I/0 Expander.

Info: Each LED is connected to a resistor network, ensuring that there are no
short circuits if controlled from multiple sides at once.

Figure 5-3. LED Row Connections

1/0 Expander 1

12C SDA

12cSCL |

MCP23008

n Info: 1/0 Expander 1's 7-bit 12C address: 0x25.
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5.4 Buttons, Joystick and 1/0 Expander 2
Tactile and Touch Buttons

Three tactile and three touch buttons are
available as user inputs on the Explorer. The
buttons are connected in a group of one LED,
one tactile, and one touch button. The grouping
is shown on the silkscreen. Pressing any button
in the same group will assert the same signal and
activate the LED.

The button signals can be accessed in three
different ways:

1030

n
B
v
B
(g
-
-
-
<
m
-
(=]
c
=]
I

1. From the Remapping Area.
2. From I/0 Expander 2 via the 12C Bus.
3. From the 1x8 pin header (J401).

Tip: See section 5.5. Touch Controller for more information on the touch
= buttons.

Joystick

The joystick signals can be accessed in two different ways:
1. From I/0 Expander 2 via the 12C Bus.

2. From the 1x8 pin header (J401).

1/0 Expander 2

Configure the GP pins as inputs with internal pull-ups to read the
button states with the I/0 Expander.

Info: Each button signal is connected to a resistor

SHI
network, ensuring there are no short circuit if a pin T

is set high while pressing the button. Swcroo

-

T

MCP23008

I0-EXPANDER 2
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Figure 5-4. Buttons and Joystick Connections

Remapping Area

o—e

| £

12C SCL

MCP23008

x3

n Info: 1/0 Expander 2's 7-bit I12C address: 0x24.

5.5 Touch Controller

The three touch buttons are connected to the MTCH1030 touch
controller. The touch buttons are sensed using capacitive touch
sensors with active shields utilizing the Driven Shield Plus feature.

Response time, oversampling, touch sensistivity, easy tune, and
single-button mode are configured through resistors networks
on the bottom side of the Explorer. The parameters are read by
the touch controller during power-up and only the single-button
mode can be altered at run-time.

Info: OUTXx pin indicates the touch detection state
of BUTTONX. The pin idles in a high-impedance
state. When the touch button is pressed, it
switches to output-low.

Figure 5-5. MTCH1030 Connections

MTCH1030

-]
:
o™
L
Q
[
5
w

o
¢z
o 9
= -
2=
» O
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I/0 Expander 2
Circuit

Swi

SW2
SW3

7l

U402
Capacitive
Touch Button E—— l N
S —
] —C0
A . =
ra— GND
P _[A
x3 ‘ 3

1P3V3 :
: GND !
. Config !
i X5 Selection '

Info: The MTCH1030 enables anti-touch recalibration if a touch button pressed
for more than 8s. This causes the OUTx pin to revert to a high-impedance state.

The MTCH1030 touch controller on the Explorer is configured as follows:
+ Measurement Period: Back-to-back measurements (minimum period)

+ Oversampling: Eight samples per measurement cycle
+ Sensitivity: 0-63

« Easy Tune: Disabled

+ Single-Button Mode: Disabled

Q Tip: Touch sensor data captured with MTCH1030 can be visualized using the
MPLAB® Data Visualizer, see section 10.1. MTCH1030 Touch Tune Data.
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5.6 Standalone Touch Button

Underneath the Microchip logo is a single standalone capacitive
touch button with an optional active shield.

If the microcontroller on the CNANO supports capacitive touch
sensing, the standalone capacitive touch button can be used by

connecting it to the remapping area from the 1x2 pin header J404.

See section Direct Remapping. The sensor and shield pins are
labeled in the silkscreen next to the pin header.

Figure 5-6. Standalone Touch Button

Capacitive Touch
Button

1404
E—‘ Wy
M

Tip: Generate code with the capacitive touch
= library in MCC Melody and visualize touch sensor
data in MPLAB® Data Visualizer.
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6. Serial Communication
USB Bridge, UART, I2C and SPI Peripherals.

USB Bridge UART Peripherals 12C Peripherals

6.1 USB Bridge

The MCP2221A is a USB-to-UART/IZC serial converter. It bridges
the gap between a computer's USB port and the 12C and UART
interfaces on the Explorer.

When the on-board USB-C® is disconnected, the USB bridge is
held in reset. You can keep the USB bridge in reset using the MCU
on the CNANO by pulling 10-37 on the Explorer low.

Tip: When not in use, it is recommended to
= disconnect the bridge reset from the CNANO
socket by removing the jumper cap on 10-37.

USB BRIDGE

Figure 6-1. USB Bridge Overview

___________________________

VCC DELAYED BRIDGE P3V3

UART-TX CONNECT  I2C

O BRIDGE P3V3
BRIDGE P3V3
O

USB Bridge

I2CSDA e 12CSDA ;

2
B ,-5c .. pcsc. W °c B
. UART TX e~ UART TX L RX

UART RX 'e—o  UART R S [IV/.V0p) N -

Current Limiting'

Switch GPO

MCP2221A

O Tip: Drivers, CLI tools and apps are available to interface with the MCP2221A on
= its web page.
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The USB bridge can be disconnected from the main I12C bus on the Explorer using slide switch S500.
When disconnected, the USB bridge and the power monitor IC are isolated on their own I12C bus.

Important: The USB bridge is only able to act as an I2C host.

The UART connection to the CNANO socket is shared between the USB bridge and the mikroBUS”™
socket. Use slide switch S501 to select the connected UART.

6.2 UART Peripherals

The CNANO's default UART pins are shared between the USB
bridge and the mikroBUS" socket. Only one of the connections is

active at any time. Select which pins are connected to the CNANO
socket using slide switch S501.

MCP2221A

m1kr oBUS

Figure 6-2. UART Overview

Switch
Remapping Area [ )

UART RX_o—eUART RX L USB Bridge
T ss01
6.3  12C Peripherals
6.3.1 I>CBus
Figure 6-3. 12C Bus Overview
2
Remapping Area Ox1F 1C Host
M™% CSDA e [2C SDA 26 i
cNANO 5 e 1o—o e Ce! mmmy L "o

Monitor

12C Pull-up
B
1%c Pull-up
A
Secure

OLED Displa
Element e

—

r B r
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The Explorer features an 12C bus with several attached devices and external connectivity options. All
connected devices are compatible with Standard Mode (100 kHz) and Fast Mode (400 kHz) I2C. The
bus is designed to meet the rise-time requirements for both modes. The SDA and SCL signals are
connected to the COM section of the CNANO socket.

O Tip: Connecting I2C extension boards with pull-ups will impact bus performance.

The Explorer's 12C bus can be split into two separate buses using
slide switch S500. Each bus has its own set of pull-ups - 12C pull-
ups A and B.

When the I12C bus is split, the USB bridge and the power monitor
ICs are isolated from the main I2C bus, with the USB bridge acting
as the host to communicate with the power monitor IC.

Important: The USB bridge is only able to act as
an 12C host.

Table 6-1. I2C Electrical Characteristics

Parameter Value

12C Pull-up A 2.7kQ
12C Pull-up B 5.1 kQ
12C bus with Pull-ups A and B

I2C bus capacitance’ 130 pF
Rise-time? ~200 ns
12C bus with Pull-up A isolated

12C bus capacitance’ 95 pF
Rise-time? ~220 ns
12C bus with Pull-up B isolated

I2C bus capacitance’ 35 pF
Rise-time? ~150 ns

Note:
1Bus capacitance calculated using measured rise time with equation 1 from I2C-bus specification and user manual.

2Rise time is defined as the time it takes for I2C bus to rise from 0.3*VDD to 0.7*VDD.
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6.3.2 Temperature Sensor

MCP9808 is a digital temperature sensor connected to the
Explorer's I2C bus. The alert pin is connected to the CNANO

socket 10-24,
* Accuracy:
- +0.25°C (typical) from -40°C to +125°C MCP9808
- +0.5°C (maximum) from -20°C to +100°C TEMPERATURE

+ User selectable measurement resolution:
0.0625°C
- 0.125°C
- 0.25°C
- 0.5°C
+ User programmable temperature limits:
- Temperature window limit

- Critical temperature limit

n Info: 7-bit I2C address: 0x1C.

Figure 6-4. Temperature Sensor

Remapping Area Temperature Sensor

1024 e—e TEMP INT

. ALERT
|

2C SDA e—e [2C SDA |

SDA
= |
12CSCL e—e [2CSCL SCL

CNANO

MCP9808

6.3.3 Secure Element

ATECC608B is a secure element in the Microchip
CryptoAuthentication” family and is connected to the Explorer’s
12C bus.

+ Supports advanced Elliptic Curve Cryptography (ECC)

. ATECCS08B
+ Protected storage for up to 16 keys, certificates or data =
+ Internal random number generator AUTHENTICATION

+ Secure boot support

ﬂ Info: 7-bit 12C address: 0x58.
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Figure 6-5. Secure Element

U200

Remapping Area Secure Element
M

12C SDA

ATECC608B

6.3.4  Proximity and Ambient Light Sensor
VCNL4200 is a proximity sensor (PS) and ambient light sensor
(ALS) connected to the Explorer’s 12C bus.
* Programmable emitter current
* 16-bit resolution ALS
« 12-bit/16-bit resolution PS PROXIMITY
+ Detection distance of up to 1.5m WIELENT. GESHE]

+ Interrupt function available for ALS and PS with upper and
lower thresholds

UCNL4200

n Info: 7-bit 12C address: 0x51.

Figure 6-6. Proximity and Ambient Light Sensor

P5V0
P3V3 O
o)

Proximity Sensor

Remapping Area

— 1016 * e PROXINT — LED CATHODE I
I12CSDA e—e [2C SDA LED+

M 1’ . GND
12CSCL e—e [|2CSCL LED-

VCNL4200

CNANO

6.3.5 2 Mb Serial EEPROM

AT24CMO02 is a 2 Mb Serial EEPROM connected to the Explorer’s ||

12C bus. F3-1 Ll
+ 1024 pages of 256 bytes each : T E ;
* Random, byte and sequential read modes AT24CHO2
+ Byte and page write modes EEPROM

* Builtin error detection and correction
+ Hardware write protection
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ﬂ Info: 7-bit 12C address; 0x54 - 0x57.

Figure 6-7. 12C EEPROM

2
— 1“C EEPROM
Remapping Area J209 P3V3

12C SDA e—e [2C SDA

12CSCL _e—e [2C SCL
J208

AT24CMO02

Info: The write protect pin is available through pin header footprint J209 and can
be remapped to the CNANO socket.

6.3.6 1/0 Expanders
The Explorer features two MCP23008 I/0 expanders connected to the I2C bus.

+ 8-bit bidirectional I/0 port
+ 1/0 pins default to input
+ Configurable interrupt output pin

I/0 Expander 1 is set up to control the LED row containing eight yellow LEDs.
+ See chapter 5.3. LED Row and I/0 Expander 1 for more information.

I/0 Expander 2 is set up to read the status of the joystick and tactile or touch buttons.
+ See chapter 5.4. Buttons, Joystick and I/0 Expander 2 for more information.

6.3.7 OLED Display Module

The Explorer features an OLED display connected to the 12C bus.
+ SSD1306 display driver

+ 1.30" screen size with 128x64 pixel resolution
+ Fastresponse time (= 10 ps)
+ Typical brightness: 120 cd/m?

ﬂ Info: 7-bit I2C address: 0x3D.

SS01308
OLED SCREEN 128 x 64

Figure 6-8. OLED Display
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OLED300

Remapping Area

12C SDA _e—e [2C SDA

SSD1306

OLED Display

6.4 SPI Peripherals

6.4.1 SPIBus

The Explorer features an SPI bus with several peripherals and a MikroBus socket attached. The
individual Chip Select (CS) pins and the mutual SPI bus pins are routed to the CNANO socket.

Figure 6-9. SPI Bus Overview

Remapping Area

. SP| MOS| e—e_ SP| MOSI
. SP| MISO _e—e__SP| MISO

SP| SCK _e—e  SP| SCK

MicroSD

SPI
EEPROM
1= ol

Card Socket

|

MBUS CS

Info: A 47 kQ pull-up resistor (R221) is mounted on the MISO line close to the
microSD card socket, causing the MISO line to idle high.

6.4.2 Digital-to-Analog Converter

MCP4821 is a single-channel 12-bit Digital-to-Analog converter
(DAC) with internal voltage reference. The DAC is connected to
the SPI bus on the Explorer.

*  SPI with 20 MHz clock support

« 2.048V Internal voltage reference (Vyef)

+  DAC output, limited by supply voltage (3.3V)

+ Synchronous update of DAC output using the LDAC pin
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Table 6-2. Programmable Gain

Ideal Output Range| LSb Size

2.048v 0.0-2.0475V 0.5mVv
4.096V 0.0-3.299V 1.0 mVv

Figure 6-10. DAC Overview

Remapping Area

1026 _e—e DACCS [

SP| MOS|_e—e_SP| MOSI | MOSI
e . EN |
SP| SCK _e—e SP| SCK

SCK

Speaker
Circuit

LDAC DAC OUT e—o AMP IN

MCP4821

Q Tip: The DAC output is connected to the speaker circuit by default. It can be
remapped using pin header J202.

6.4.3 4 Mb Serial EEPROM
25CSMO04 is a 4Mb Serial EEPROM connected to the Explorer’s SPI
bus. ‘
*  SPI with up to 8 MHz clock support g i
+ 2048 pages of 256 bytes each
+ Byte or sequential reads

25CSH04
EEPROM

* Byte or page writes
+ Built-in Error Correction Code (ECC)

+ Configurable software and/or hardware write protection

Figure 6-11. SPI EEPROM

SPI EEPROM

SP| MQOS| e—o SPI MOSI

e

SP| MISO _e—e SPI MISO

SPI .MISO
.SCK

SPISCK e—o SP| SCK
25CSM04
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O Tip: Enable the hardware write-protected feature by pulling the WP pin low.

6.4.4 microSD Card Socket

The Explorer features a microSD card socket
connected to its SPI bus. Only pins required " DETECT
for an SPI connection to a microSD card are i
connected to the CNANO socket.

All pins of the microSD card socket are available E O
. . DC MOSI
on pin headers close to the microSD card socket. " ==
The pin headers allow devices with a dedicated SD-CARD H ST —=
high-speed multimedia interface to fully utilize all e —
data lines of a connected microSD card.

O Tip: D1, D2, and the card detect pins are routed to a separate pin header (J212).
= With no card inserted, the card-detect pin is low.

Figure 6-12. microSD Card

P3V3 P3V3

- MicroSD Card Socket
D1

1212
D2 El

Info: A 47 kQ pull-up resistor (R221) is mounted on the MISO line close to the
microSD card socket, causing the MISO line to idle high.
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7. Analog Peripherals

Microphone Circuit, Speaker Circuit, Rotary Potentiometer, Voltage Reference.

Microphone Rotary

o Speaker Circuit . Voltage Reference
Circuit Potentiometer

7.1 Microphone Circuit

A MEMS microphone is available as an analog input peripheral on

the Explorer and is connected to its amplifier through the 1x2 pin
header J206.

The dual operational amplifier MCP6022 is used to amplify the :; L.;.J; %
signal from the microphone with three selectable gain stages. The 5 il

gain stages are 1, 221 (low) and 1001 (high), selectable using the
slide switch S200.

GAIN

Figure 7-1. Microphone Circuit Overview

VREF P3VOP VREF P3VOP
@)

Microphone P3V3
MIC200

Amplifier

................ Remapping Area

MICROPHONE OUT e— ADC6 CNANO

Microphone

GND

) R219 ¢—AAEMB——o
Voltage | R212 &—AA-FTEP— *------- /

Reference ' Slide Switc

VREF P3V000 VREF P3VOP : R217

[ =

/ GND

Q Tip: The microphone output can be disconnected from the amplifier and
accessed directly through the 1x2 pin header J206.

B 37
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7.2 Speaker Circuit

The Explorer features an 8Q, 0.2W miniature speaker. The
speaker amplifier input signal is, by default, connected to the
output of the 12-bit DAC MCP4821.

A Class-D mono amplifier drives the speaker. Volume control is

implemented with the rotary potentiometer R210, which provides
an approximate logarithmic gain control for the amplifier input.

Q Tip: Pin header J202 can be used to remap the
speaker input signal and/or DAC output.

SPEAKER CIRCUIT

Figure 7-2. Speaker Circuit Overview

Gain
_|_ __Potentiometer

'
'

Speaker Amplifier
: g — e IN+

VO+
........ IN- VO-

Speaker
P3V3 GND

Remapping Area T

Enable LED

GND

7.3 Rotary Potentiometer

A 10 kQ £20% rotary potentiometer is available to the user
as an analog input (R421). The voltage output varies between

0V and 3.3V. The voltage output increases when turning the
potentiometer clockwise.

Figure 7-3. Rotary Potentiometer

P3V3
TPotentiometer
L
ADC7 _e—e POT-METER ; § R421
GND
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7.4

Voltage Reference
The MCP1501 voltage reference circuit serves two purposes.
+ Power supply for the MEMS microphone

+ Two accurate buffered voltage references, 1.50V and 3.00V, UREF _P1US0B |
based on the MCP6V02 dual operational amplifier 3

urRer _pavoos| * j
L

Figure 7-4. Voltage Reference Overview

* VREF P3V000

1 (Microphone
NoMI L Circuit

L
P3V3 GND

Voltage Reference

3.0V * VREF P3V0O0B

>,

1.5V—,
MCP1501
GND
1222

Table 7-1. Voltage Domain Specifications

g

J216

1.5V ' VREF P1V50B

e

J220

NV

L
GND

VREF P3V000 3.000v 2.997-3.003V 20 mA
VREF P3V00B 3.00V 2.997-3.003V 5mA
VREF P1V50B 1.50V 1.49-1.51V 5mA

@ MICROCHIP

39


https://www.microchip.com/en-us/product/MCP1501
https://www.microchip.com/en-us/product/MCP6V02

8. External Connectivity
Servomotor Headers, MikroBUS", Grove, Qwiic®, PICkit" Header.

8.1 Servomotor Headers

The Explorer features three-pin headers compatible with typical
servomotor pinouts. The control signal of each pin header has a
MOSFET-driven open drain output.

The 5V supply on the board usually supplies the control signal
and power output on the pin headers. External power can be
supplied through pin header J310. Select between on-board and
external power using pin header J308. PH-8 OUT

—3 UC

Info: The RGB LED will light up when driving
servomotors and can be disconnected by removing
pin jumpers from J309.

Figure 8-1. Servomotor Driver Circuit

'

E :Servo-Motor Driver VCC PWM x3
' : P5VO0
i e PWM-x OUT
' ' e/ VCCPWM
! : ° GND
: GND GND
1 e— GND
' GND

é Important:
Servomotors usually require high currents. It is recommended to use an external
supply to power servomotors.

The circuit is rated for external power in the range of 5-24V.
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8.2  MikroBUS" Socket

The Explorer features a mikroBUS" socket for Mikroelektronika ko
Click boards”. The socket is connected to the Explorer's main 12C L __ FTTH BUS W
and SPI bus. N P

UART pins are shared between the USB bridge and the mikroBUS"™
socket. Select your UART connections using the slide-switch S501.
The PWM pin is shared with the single RGB LED and servomotor
driver and can be remapped with pin header J203.

IM

Figure 8-2. MikroBUS" Socket

Remapping Area

To—o MBUS INT
le—e] PWM-A
[e—e| MBUS AN
o—o' MBUS RST

RGB
LED

1203
1023 e MBUSCS
cNANO EEB /5K ee’  SPISCK
L [ sPIMISO I P
SPI MOS|
P5VO
GND
1
PUARE LS |UART]
| S—

UART RX

8.3 Grove

The Explorer features a Grove connector. The Grove system
allows rapid prototyping using modular building blocks with many
modules to choose from.

Figure 8-3. Grove Connector

Remapping Area 1200

12CSCL os 12C SCL
CNANO BN ;- Shn "o’ 12C SDA
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8.4 Qwiic®

The Explorer includes a 4-pin Qwiic® connector for easy daisy-
chaining of multiple devices within the SparkFun Qwiic Connect
System.

Figure 8-4. Qwiic Connector

J201

Remapping Area

12CSCL oo 12C5CL
CNANO BN >C5pn e’ 12C SDA

8.5  PICkit" Header
The Explorer has a 1x8 PICkit"-compatible connector footprint connected to the CNANO's debug
pins.
A slide switch (5100) allows the user to select the programming interface for the connected CNANO.
Position 1 for UPDI/ICSP™ and position 2 for SWD.

To use a PICkit" with the Explorer, the user must insert the included 1x8 right-angled pin header into
the staggered footprint J122.

O Tip: For repeated use, it is recommended to solder in the 1x8 right-angled pin
= header.

EXTERNAL DEBUGGER

Figure 8-5. Overview

Interfe;(\:/(\a/ Mode : INTEQ;HCEA
. D
"""""" ° ICSP,UPDI
o Icsp™/upDI
J122
O,
CNANO P3V3 O ®
GND|—®
ON 4}
O,
ON 6
"""" ® W
........ @

Interface
Slide Switch
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9.1

9.2

9.3

Revision History
Hardware and Document Revision History.

Identifying Product ID and Revision

There are two ways to find the revision and product identifier of the Curiosity Nano Explorer: The
MPLAB® X IDE Kit Window or the sticker on the bottom of the PCB.

The Kit Window appears in MPLAB X IDE when connecting a Curiosity Nano development board
to the computer. An additional page for the Curiosity Nano Explorer shows when the CNANO is
plugged into the socket on the board.

The first nine digits of the serial number, listed under kit information, contain the product identifier
and revision.

Tip: If closed, the Kit Window can be opened in MPLAB X IDE through the menu
= bar Window > Kit Window.

The same information is found on the sticker on the bottom side of the PCB. The data matrix code
on the sticker contains a string with the product identifier 02-00630, revision, and serial number.

The product identifier and revision are also printed in plain text as 02-00630/rr, where "rr"
represents the revision. The serial number is printed on the following line.

The string in the data matrix code has the following format:

"NNNNNNNIrsssssssss”
n = product identifier
r = revision

s = serial number

Hardware Revision History and Errata

This user guide provides information about the latest available revision of the board. Revision
history and errata are available in the Curiosity Nano Explorer Online Errata.

Document Revision History

A 6/2024 Initial document release
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10. Appendix
MTCH1030 Touch Tune Data, Addressable LEDs Timing and Format, Schematics, Assembly Drawing.

Schematics, and assembly drawing for the latest board revision are available as a PDF here.

10.1 MTCH1030 Touch Tune Data

Touch sensor data captured with MTCH1030 can be visualized using the MPLAB® Data Visualizer.
UART data is output from MTCH1030 on the SW1 pin on the Explorer and can be streamed to the
Data Visualizer through the on-board USB bridge.

Important: Power off the Explorer before making any changes to the pin
mapping.

To stream data from the MTCH1030, follow the steps below:
Remove the UART TX jumper cap in the pin remapping area.

Remove the SW1 jumper cap in the pin remapping area.

Ensure that the UART slide switch (S501) is set to connect the Explorer UART to the MCP2221A.
Connect the peripheral side of both SW1 and UART TX using a jumper wire.

Keep the mechanical SW2 button pressed while powering on the Explorer.

Follow the steps in the MTCH1030 data sheet appendix to configure the Data Visualizer.

A S

Figure 10-1. Enabling Touch Tune Data

USB-to-UART
U506
— — —>
P3v3
Ve
Ua0> < SW1LED
B _UART Slide Switch .
Capacitive IR N —
Touch Button
_—|—_9
e e
SW2
GND
x3
v
— a
kY
©® o

Related information: 5.5. Touch Controller

44
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10.2 Addressable LEDs Timing and Format

Luckilight manufactures the eight digital addressable LEDs on the Explorer. The manufacturer part
number is FR5050RGB4C-F1A. They behave similarly to WS2812B LEDs but with slightly different
timing information.

Table 10-1. Timing Characteristics Figure 10-2. Sequence Chart
Data Transfer Time
Parameter Min. [ps] Max. [ps] Ocode |<— L
T (Meta code cycle)! 1.2 - TOH
TOH 0.2 0.4 T1L
TOL 0.8 - Lcode |=—r >~
TIL 0.7 1.0
TIH 0.2 . RET code |+—oo
Treset >200 -
Note:
1The minimum requirement for the period is 1.2
s.

Table 10-2. 24-bit Data Format
G7 G6 G5 G4 G3 G2 G1 GO R7 R6 R5 R4 R3 R2 R1T RO B7 B6 B5 B4 B3 B2 B1 BO

The data bits must be sent one by one, starting with G7.
Related information: 5.1. Digital Addressable LEDs
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10.3

Schematics
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Figure 10-3. CNANO Socket
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Figure 10-4. Peripherals
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Figure 10-5. Audio
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Figure 10-6. Outputs

1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 6 7 8
HMI Outputs 10-EXPANDER OUTPUTS WITH LEDs
OLED DISPLAY MODULE - VCC_P3V3O
z z|zz]|az vz |gz|s
P | o | syatystbatlatiatlaslasle
VG-2864KSWEGO1 300 AR ERE <R ER
MCP23008 ERENENE PERER o1
1C-SCL Llser YLEDO' LEDO 2k A AAR300 I
5 TAPE300 12C-SDA = = YLEDI" VW VLEDT VY R301 21515
S a YLEDY' VAL LED2 AMARI0Z Kl
wl & 4 Y ] AL LED3 AMARS03 4 15iE
A g|& OLED DISPLAY MODULE . 30 P 5311 © Y] i ':":" LEDA X :":" 304 5 o=
2|5 GND| VCC_P3V3 S o1A2 Gl - WV, W {olx
2|3 oA B2 i G YL WA LEDS ANARIOS [
z|a 128x64 Pi ol P 1314 POST8_YLEDG WVR329 TEDG. 2k YWVAR306 7190
(g X ixel GND VCC_P3V3: A0 G 2 WA/ AN o
; E (& (<] I ESET et N EIVVAEE TED AR 8 152
Zla : o NN T
il3 GND & e VCC Vs Nel-L ' 2 AN
8 2 o ch\g” ETVWA
A § ol ' - w S5{VDD NC—X S VWA 5
e Z Q2. .w 2 9% sEd 589 2 = 5 s VSS 2K AAN
= BTV N
g 8§ £g¢2 2 [ 289 s SRS
W
o P i o]l ﬁl b 12C Address: 0x25 AW
W
— !
3 ¢ g S| RGB LED VCC PWM EXTERNAL POLARITY PROTECTION
o =z Al =S VCC OLED B i i
& A g L] =[S Move jumper JP303 from pin-header
Ol 9 9 = =~ LD300 J308, pin 1-2 to pins 2-3 after connecting.
gLzl 01 302 4 | B z| z LED_RGB_CLVIA - Voltage to EXT input J310 7 VCC_PSVO  IP303
P il Rin e g3 gly 2L E 2 In Q309 9 @
S g 6V [ 9a02[ 16V 0402 al gl 233 05 O 1 4 DMP30S6L
S| 3 S g gl S ¥ /CC PW!
veepav3 ° g ) N J VCC PWM EXT IN PHe OVCC_PWM
- 141 1308
GND  GND  GND pECIENE
12C Address: 0x3D D ["Maximum input: 24V DC B
B
: =28 GND
@ @ 23V
IP300 ; g g VCC WS2812B EXTERNAL POLARITY PROTECTION
3
@ 2 5 5, | ["Move jumper JP304 from pin-header
12C-SCL 5301 B3 q B3 i A2 | | 1316, pin 1-2 to pins 2-3 after connecting
5C-SDA g 2 29| | Voltage to EXT input J302
X 2 £ 1 £ / VCC PSVO  IP304
Q> z 2o z IS > @10
10_RESET 1P302 2I¥  GND P 2T G R 23T GND R - DMP3056L
oM coMm T
@ J 1_VCC WS2812B EXT IN_ e[ PH (CCRWS28 2B
PWM.-C GND GND o] 141
PWM-B
— PWM-A D ["Maximum input: 525V DC ! _|
GND
Addressable RGB LED-STRIP
01X ) 10-1X
VCC_WS2812BO
C308 C309 C310 3l c312 C313 C314 315 - J_
~ VCC P3V3  VCC PSVO [ 1 1 [ 1 1 =%
316 0.IuFGND 0.IuF GND 0.1uF GND 0.10F GND O.IuF_GND 0.IuF_GND 0.10F  GND 0.10F GND 8T s
D308 D309 10 311 D312 13 D314 D31
% FRS0SORGBAC-FIA| FRSOSORGBAC-FIA | FRSOSORGBAC-FIA| FRSOSORGBAC-FIA| FRSOSORGBAC-FIA| FRSOSORGBAC-FIA| FRSOSORGBAC-FIA| FRSOSORGBAC-FIA
¢ e oax 023X | Sluf GND 4 L4 dvop L4 Jvpp L4 lvbp L4 dvop L4 dvop L4 tvop L4 tvop )
- epsse! Agran Agran Agran Agran Agran Agran Agran
Vol ’ R316,, 1303
X \Ws2812BRGE L3l P popt—3ednr P popl—2efpr P popt—3ednr P popt—2elin P poft—3ednr P popl—2edpr P pol-l—app 1% o]
~ = WS2812B-RGB 3 gt 47R 2 2 2 5 2 ) 470R 19l
Lipd " - Vs vss s s s s s s 5]
ooy 3 GND GND GND GND GND GND GND GND
GND
47k A
LED7 GND
1033 T
03X ) 103 00T -
IDi 5w 10 RESET PWM SERVO-MOTOR/RGB-LED STRIP Driver 04
10-36X ) ol
10-37 VCC_PWMO- o] PWM-A
- 318 5] Z
ADCOX an—+¢ &5
ADCIX 10uF 3 4305
ADC2X pwar.a = PWM-B
< ANALOG ANALOG  PWM3 " PWAM c310 | T g -
s WM veepsvo ] veepsvo ] veepsvo ] Dl .
ADC6X S ns= oS 10uF 1306
DCTX S = 4 o 3 o]
= PWM-A-OUT o PWM.B-OUT 3 PWM.C-OUT [ 320 2
3 2 el Pwm-C »
~ ~ GND—]
3 3 /
#;’“§ 22 g 00F_ G\D
1 =3 2 o
& g Project Owner: .
b z z AH
MicrocHIP
TF, VL
PartNumber: Project Title [Variant: _Default Assembl
EV58G97A | Curiosity Nano Explorer
K g Sheet Title Designed with
HMI Outputs
Size 024
\ A3 # Allium.com
File: Curiosty Nano Explorer 1M1 C

1 2 ‘ 3 4 s 6 7 8




dIHJ0H2IW @

LS

Figure 10-7. Inputs
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Figure 10-8. USB Bridge
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Figure 10-9. Power Supply
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10.4 Assembly Drawings

Figure 10-10. Curiosity Nano Explorer Top Assembly
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Figure 10-11. Curiosity Nano Explorer Bottom Assembly
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Microchip Information
The Microchip Website

Microchip provides online support via our website at www.microchip.com/. This website is used to
make files and information easily available to customers. Some of the content available includes:

+ 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 (FAQs), technical support requests,
online discussion groups, Microchip design partner 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

Product Change Notification Service

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

To register, go to www.microchip.com/pcn and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:
+ Distributor or Representative

+ Local Sales Office

+ Embedded Solutions Engineer (ESE)

* Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are
also available to help customers. A listing of sales offices and locations is included in this document.

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

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

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

* Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

+ Microchip values and aggressively protects its intellectual property rights. Attempts to breach the
code protection features of Microchip product is strictly prohibited and may violate the Digital
Millennium Copyright Act.

* Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.

Legal Notice

This publication and the information herein may be used only with Microchip products, including
to design, test, and integrate Microchip products with your application. Use of this information

in any other manner violates these terms. Information regarding device applications is provided

only for your convenience and may be superseded by updates. It is your responsibility to ensure
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that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS". 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 ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR

ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

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.
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