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MICROCHIP
SAM E70 Xplained Ultra User's Guide

Introduction

This user’s guide provides detailed information about the SAM E70 Xplained Ultra Evaluation kit and its
various features. Figure below illustrates the SAM E70 Xplained Ultra Evaluation kit.

Figure 1. SAM E70 Xplained Ultra Evaluation Kit with PHY Daughter Board

Features
« ATSAME70Q21 Microcontroller
* One Mechanical Reset Button
*  One Mechanical User Push Button
* Two User LEDs
* 12.0 MHz Oscillator (DSC6003)
» 32.768 kHz Oscillator (DSC6083)
* 2-MB SDRAM
* 4-MB QSPI Flash (SST26VF032BA)
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« Ethernet Interface with External IEEE 802.3az 10Base-T/100Base-TX Ethernet RMII PHY on a
Daughter Board

* AT24MAC402 256KB EEPROM with EUI-48 Address
» ATA6561 CAN Transceiver
* Micro SD Card Connector with SDIO Support
* Camera Interface Connector
» Two Xplained Pro Extension Headers
» Graphics Card Interface
. CoreSight® 20 Connector for 4-bit ETM
* Arduino MEGA Shield Connector
» External Debugger Connector
+ USB Interface, Device and Host Mode
* Embedded Debugger:
— Programming and debugging through USB interface
— Auto-ID for board identification in Atmel Studio and MPLAB® X
— One yellow status LED
— One green board power LED
— Symbolic debug of complex data types including scope information
— Data Gateway Interface: SPI, 12C, four GPIOs
— Virtual COM port (CDC)
« External Power Input (5-14V) or USB Power
» X32 Daughter Board Interface to Support Audio and Bluetooth®
+ One mikroBus™ Interface

Kit Overview
The Microchip PIC32 SAM E70 Xplained Ultra Development Kit (DM320113) provides a modular
development system for Microchip’s line of 32-bit Cortex® microcontrollers.

For a free Microchip demonstration code and additional information, visit the MPLAB Harmony™ web
page at: http://www.microchip.com/MPLABHarmony.

The Atmel SAM E70 Xplained Ultra Dvelopment Kit is a hardware platform to evaluate the Microchip
ATSAME70Q21. The kit offers a set of features that enables the ATSAME70Q21 users to start with the
SAM E70 peripherals and understand how to integrate the device in their design.

The SAM E70 Xlpained Ultra kit contains the following items:

* One SAM E70 Xplained Ultra Development Kit
+ One KSZ8061 Ethernet PHY
* One Graphics card set up for 565 (16-bit color) graphics

Note: If any items are missing in the kit, contact Microchip sales office for assistance. A list of Microchip
Sales offices is provided on the last page of this document.

The figure below illustrates the SAM E70 Xplained Ultra Evaluation Kit features.
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Figure 2. SAM E70 Xplained Ultra Evaluation Kit
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The table below provides the SAM E70 Xplained Ultra Evaluation kit feature descriptions.
Table 1. SAM E70 Xplained Ultra Evaluation Kit Feature and Location

amber—peserpton

1

2
3
4
5

10
11
12
13
14
15
16
17
18
19
20

CAN interface

X32 Daughter Board interface
Mikro interface

Ethernet PHY interface

Ethernet Clock enable/disable jumper
1. Shorted = disabled
2. Open = enabled

EXT1/EXT2 interface

Debugger USB
1.  Programming
2. Power
3. DGl

External Reset Button

User Button

MCU current measurement jumper
SAM E70 Host/Device USB
CoreSite”® 20 (SWD + ETM) debugging interface
Barrel power input (2.1mm)

User defined LEDs

LED2/USB detect jumper

Image Sensor interface

SWD debugger interface

Graphics card interface
ATSAME70Q21B

SQlI external Flash memory
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Getting Started

Getting Started

SAM E70 Xplained Ultra Evaluation Quick Start
Follow these steps to explore the Atmel SAM E70 Xplained Ultra evaluation Kkit:

1. Download and install MPLAB X.
2. Launch MPLAB X.
3. Install MPLAB Harmony 3™.

When Microchip SAM E70 Xplained Ultra is connected to the computer for the first time, the operating
system will install a driver software. The driver file supports both 32-bit and 64-bit versions of Microsoft®
Windows® XP/ Vista /7/8/10.

Once the kit is powered, the green power LED will be lit and MPLAB X will auto-detect the kit and identify
which Xplained Pro extension boards are connected. MPLAB X will provide relevant information like data
sheets and kit documentation. The SAM E70 device is programmed and debugged by the on-board
Embedded Debugger, hence no external programmer or debugger tool is needed.

Design Documentation and Relevant Links
The following list provides links to the relevant documents and software for the SAM E70 Xplained Ultra.

» Xplained Pro products

— Atmel Xplained Pro is a series of small-sized and easy-to-use evaluation kit for Microchip
microcontrollers and other Microchip products. It consists of a series of low-cost MCU boards for
evaluation and demonstration of features and capabilities of different MCU families.

* Microchip MPLAB® Integrated Development Environment
— A free Microchip MPLAB IDE for development of C/C++ and assembler code for Microchip
microcontrollers.
+ MPLAB Harmony™
— A free MPLAB Harmony code base is available for user application. The latest MPLAB Harmony
code is available for download at:http://www.microchip.com/MPLABHarmony.
+ EDBG User Guide
— This user’s guide provides additional information about the on-board Embedded Debugger.
» Data Visualizer
— Data Visualizer is a program used for processing and visualizing data. The Data Visualizer can

receive data from various sources, such as the Embedded Debugger Data Gateway Interface
that is found on the Xplained Pro boards and COM ports.
- IAR Embedded Workbench® for ARM®
— A commercial C/C++ compiler that is available for ARM. A 30-day evaluation version and a code
size limited kick-start version are also available for download from their web site. The code size
limit is 16-KB for devices with MO, MO+, M1 cores, and 32-KB for devices with other cores.
» Keil MDK-ARM Microcontroller Development Kit
— The MDK-ARM is a complete software development environment for Cortex®-M, Cortex-R4,
ARM7™, and ARM9™ processor-based devices. The MDK-ARM is specifically designed for
microcontroller applications, it is user friendly yet powerful enough for the most demanding
embedded applications.

* Design Documentation

© 2019 Microchip Technology Inc. DS70005389A-page 6
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Getting Started

— Package containing schematics, BOM, assembly drawings, 3D plots, layer plots, and so on.
* Hardware Users Guide
— PDF version of this user guide.
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Xplained Ultra

Xplained Ultra

The SAM E70 Xplained Ultra implements several Xplained Pro standards like extension headers and
connectors. Xplained Pro is an evaluation platform that provides a full Microchip microcontroller
experience. The platform consists of a series of Microcontroller (MCU) boards and extension boards that
are integrated with the Microchip MPLAB IDE that supports data streaming. The Xplained Pro MCU
boards support a wide range of Xplained Pro extension boards, such as audio DACs/CODECs, Ethernet
PHYs, graphics cards, and mikroBUS™ that are connected through a set of standardized headers and
connectors. Each extension board has an identification (ID) chip to uniquely identify which boards are
connected to a Xplained Pro MCU board. This information is used to present relevant user guides,
application notes, data sheets, and example code through MPLAB X.

© 2019 Microchip Technology Inc. DS70005389A-page 8



3.1

Embedded Debugger

Embedded Debugger

The SAM E70 Xplained Ultra contains Microchip Embedded Debugger (EDBG) for on-board debugging.
The EDBG is a composite USB device, which is based on the following interfaces:

* Debugger
+ Virtual COM Port
» Data Gateway Interface (DGI)

Together with the Microchip MPLAB IDE, the EDBG debugger interface can program and debug the
ATSAME70Q21. On the SAM E70 Xplained Ultra, the SWD interface is connected between the EDBG
and the ATSAME70Q21.

The Virtual COM Port is connected to a UART on the ATSAME70Q21 and provides an easy way to
communicate with the target application through the terminal software. It offers variable baud rate, parity,
and Stop bit settings. The settings on the ATSAME70Q21 must match the settings given in the terminal
software.

Note: If not set automatically, Data Terminal Ready (DTR) must be set in the terminal software.

The DGI consists of several physical interfaces for communication with the host computer.
Communication over the interfaces is bidirectional. It can be used to send events and values from the
ATSAME70Q21, or as a generic printf-style data channel. Traffic over the interfaces can be timestamped
on the EDBG for accurate tracing of events. Note that timestamping imposes an overhead that reduces
maximal throughput. The Data Visualizer is used to send and receive data through DGI.

The EDBG controls two LEDs on SAM E70 Xplained Ultra: a power LED and a status LED.
The following table describes how the LEDs are controlled in different operation modes.
Table 3-1. EDBG LED Control

Operation Mode Power LED Status LED

Normal operation The power LED is lit when power is Activity indicator, LED flashes when any
applied to the board. communication happens to the EDBG.

Bootloader mode The power LED and the status LED The power LED and the status LED

(idle) blinks simultaneously. blinks simultaneously.

Bootloader mode The power LED and the status LED The power LED and the status LED

(firmware upgrade) | blinks in an alternating pattern. blinks in an alternating pattern.

For additional information on EDBG, refer to the EDBG User Guide.

Hardware Identification System

All Xplained Pro-compatible extension boards have an Microchip ATSHA204 CryptoAuthentication™ chip
mounted. This chip contains information that identifies the extension with its name and data. When an
Xplained Pro extension is connected to an Xplained Pro MCU board, the information is read and sent to
the MPLAB X IDE. The Microchip kits extension, installed with MPLAB X, provides relevant information,
such as code examples, and links to relevant documents. The following table provides the data fields
stored in the ID chip with content examples.

© 2019 Microchip Technology Inc. DS70005389A-page 9
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Embedded Debugger

Table 3-2. Xplained Pro ID Chip Content Example

Manufacture

Product Name

Product Revision
Product Serial number
Minimum Voltage (mV)
Maximum Voltage (mV)

Maximum Current (mA)

ASCII string
ASCII string
ASCII string
ASCII string
uint16_t
uint16_t
uint16_t

Microchip’\0’

04\0’
1774020200000010\0°
3000

3600

30

© 2019 Microchip Technology Inc.
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System Level Block Diagram

System Level Block Diagram
The following figure illustrates the high-level signal block diagram of the SAM E70 Xplained Ultra

Development Kit.

Figure 4-1. Signal Level Block Diagram

EDBG SPI (SCK, SDI, SDO) EXTL
@ SPI_SS GPIO1 UART
= 12C
SPI_SS_GPIO f
UART UART EXT2
@ SWD SAM E70
> aspl SPI_SS_GPIO f
aspri
RMII
CAN Ethernet
T Ts
4 |2 SPI_SS_GPIO i
2 [C)
=18 KCI Y
SDRAM gls| a8 UART X32#1/Mikro
a| 5 125
I

GFX Connector

Wire buses that are tied together are connected together. In this system the SPI bus data and clock are
shared across several interfaces. The SPI Slave selects are addressed individually with GPIO.

System I2C uses 12C0 and connects to the debugger, EXT1, EXT2, and mikroBus/X32. Touch I2C uses
I2C2 and only goes from the microcontroller to the graphics connector.

The debugger has the following interfaces connected: DGI SPI, DGI 12C, DGl UART, and SWD.

UART wires from the microcontroller to the blocks are not shared with each other.

© 2019 Microchip Technology Inc.
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5.1

Hardware Features

Hardware Features

Xplained Pro Standard Extension Header

All Xplained Ultra Kits have many dual row, 20-pin, 100 mil extension headers. Xplained Ultra MCU
boards have male headers, while Xplained Ultra extensions have their female counterparts as shown in

the image below.

Note: All pins are not always connected.

The extension headers can be used to connect a variety of Xplained Pro extensions to Xplained Ultra
MCU boards or to access the pins of the target MCU on Xplained Ultra MCU boards directly.

Figure 5-1. Extension Headers

ID_EXT1 1 2 I -
ADC(+) 3 gg 4 ADC(y 190D
GPIO 5 15 ol 6 _GPIO
PWM(+) 7 1o ol 8 PWM()
IRQ/GPIO o 15 ol 10__SPI SS BIGPIO
TWI SDA 11 [J ol 12 TWiscL
UART RX 13 15 ol 14 _TUART TX
SPI SS A 15 |5 ol 16 SPT MOST
SPI_MISO 17 |5 ol 15 SPISCK

GNDJ 2 15 o2 OVCC_P3V3

All connected pins follow the defined pinout description as shown in the following table.

Table 5-1. Xplained Pro Standard Extension Header

T

GND

ADC(+)
ADC(-)

GPIO1

GPIO2
PWM(+)
PWM(-)
IRQ/INT/GPIO
SPI SS B/GPIO
12C SDA

12C SCL
UART RX

© 0o N O o b~ W DN

[ U U I
w N = O

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 general purpose /O

SPI Slave Select or general purpose /O

Data line for I12C interface. Always implemented, bus type

Clock line for I12C interface. Always implemented, bus type

Receiver line of target device UART

© 2019 Microchip Technology Inc.
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5.2

Hardware Features

........... continued
D
UART TX Transmitter line of target device UART

15 SPI SS A/GPIO | SPI Slave Select or general purpose I/O

16 SPI MOSI Master Out Slave In line of serial peripheral interface. Always
implemented, bus type.

17 SPI MISO Master In Slave Out line of serial peripheral interface. Always
implemented, bus type.

18 SPI SCK Clock for serial peripheral interface. Always implemented, bus type.

19 GND Ground

20 Vee Power for extension boards (3.3V)

Graphics Connectors or GFX Card Interface

The SAM E70 Xplained Ultra Development Kit is designed to have a modular graphics interface. This
interface enables using several graphics cards, which allow for expandability and different use cases. A
565 adapter card is included in the kit, which takes 16-bit parallel LCD data and converts it to 24-bit data.
This card also provides access to ADC for resistive touch screens, hence an external controller is not
needed. See table below for pin descriptions.

Table 5-2. Graphics Interface Pinout

S

Ground

2 GND Ground

3 MCLR Master Clear, Controlled by the debuggers. Allows for a
complete system reboot.

4 IRQ1 (LCD Touch) Interrupt request line for cap touch device

5 5.0v Ve 5.0v

6 IRQ2 (Q Touch) Interrupt request line for Q touch devices

7 LCDEN LCD Data Enable

8 IRQ3 (Display Controllers) Interrupt request line for external display controllers

9 LCDHSYNC/NCS3 LCD Horizontal Sync

10 IRQ4 (Resistive touch) Interrupt request line for resistive touch controllers

11 LCDVSYNC/nWE LEC Vertical Sync or Write enable (active-low)

12 5.0v Ve +5.0v

13 LCDPCK/nRD LCD pixel Clock or Read Enable (active-low)

14 I2C SDA Data line for 12C interface. Always implemented, bus type.

© 2019 Microchip Technology Inc. DS70005389A-page 13



Hardware Features

continued

T

16
17
18

19
20
21
22
23
24
25
26
27
28

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

LCD DO
12C 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
GPIO1
LCD D12
GPIO2
LCD D13
GPIO3
LCD D14

LCD Data bit 0
Clock line for I12C 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

LCD Data bit 6

Transmitter line of target device UART. (from MCU to GFX
card)

LCD Data bit 7

UART Ready To Send (from MCU to GFX card)
LCD Data bit 8

UART Clear To Send (from MCU to GFX card)
LCD Data bit 9

LCD PWM back light control

LCD Data bit 10

Pulse-Width Modulation,

LCD Data bit 11

General purpose I/0O

LCD Data bit 12

General purpose I/O

LCD Data bit 13

General purpose I/0O

LCD Data bit 14

© 2019 Microchip Technology Inc.

DS70005389A-page 14



Hardware Features

continued

T T

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

STBY/RST/GPIO4

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 Ve
ADC7
GND
3.3V Ve
GND
GND TAB
GND TAB

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 to MCU

LCD Data bit 18 (Not Implemented on this design)
Analog-to-Digital Converter to MCU

LCD Data bit 19 (Not Implemented on this design)
Analog-to-Digital Converter to MCU

LCD Data bit 20 (Not Implemented on this design)
Analog-to-Digital Converter to MCU

LCD Data bit 21 (Not Implemented on this design)
Analog-to-Digital Converter to MCU

LCD Data bit 22

Analog-to-Digital Converter to MCU

LCD Data bit 23

Analog-to-Digital Converter to MCU

+3.3V Ve

Analog-to-Digital Converter to MCU

Ground

+3.3V Ve

Ground

Mounting Tab

Mounting Tab

© 2019 Microchip Technology Inc.
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5.3

Hardware Features

SDRAM and LCD Connections

The external bus interface (EBI) on SAM E71 Xplaned Ultra is controlled by the static memory controller
(SMC) and SDRAM controllers modules in the ATSAME70Q21B.

ATSAME70Q21B has on-die series termination on very 1/O pin as shown in figure below.
Figure 5-2. On-Die Termination
Z0~Zout *+ RopT

I
|
I
On-die Serial Resistor :
36 Ohms typ :

\

I

R seriaL

PCB Trace Receiver
Z0 ~ 50 Ohms
Loyt ~ 10 Ohms

The EBI is connected to the on-board SDRAM and the Xplained Pro Graphics connector. The following
figure shows how the SDRAM and LCD share the same sets of data pins, and displays the location of the
series termination resistors.

Figure 5-3. LCD and SDRAM

2
:

I
I
:
Driver with :
I
I
I
1

SAM E70 XULT Kit

22R .
SAM E70 Data [0:16]  200R —
| NS |
22R SDRAM
Address

i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I 33R
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

As the I/O pins have on-die series termination, the impedance of the drivers must be matched to the
impedance of the EBI tracks on the PCB using series resistors. The EBI tracks are routed as 50Q on
SAM E70 Xplained Ultra. The clock and address lines are only driven by the ATSAME70Q21B, while the
data lines are driven by the ATSAME70Q21B and the on-board SDRAM.
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Hardware Features

Simulation of the transmissions lines using IBIS files for the ATSAME70Q21B and the SDRAM gave the
results are shown in the table below.

Table 5-3. EBI Simulation Results

Driving Circuit Signal Type Driver Impedance | Series
(from ibis) Termination

ATSAME70Q21B | Data/Address 240 = 220
Clock 21Q 250 = 220 50Q
SDRAM Data 10 320 = 33Q 50Q

The routing of the data lines to the LCD connector causes stubs on the data lines at the SDRAM (the
stubs are even longer when a cable is plugged in). The 200Q resistors are placed close to the SDRAM to
create a high-impedance path for the signal to the stubs, improving the signal integrity when
communicating with the SDRAM.

TIP:

* The series-termination is always placed near to the driving pin.
» The 200Q resistors are placed close to the intersection between the SDRAM routing and the routing
to the LCD connector.

» All designs must be simulated using an IBIS file for the ATSAMV71Q21B and the target peripherals
to check whether the signals are within the limits of the devices.
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5.4

Hardware Features

Camera Connector

A 2 x 15, 100 mil pin-header camera connector is implemented to provide access to the SAM E70's
parallel Image Sensor Interface (ISI).

Table 5-4. Camera Interface Pin Description

1 Ve

+3.3v
2 GND Ground
3 Vee +3.3v
4 GND Ground
5 Reset Reset
6 PWD ISI PWD
7 I2C SCK Clock line for I12C interface. Always implemented, bus type.
8 [2C SDA Data line for I12C interface. Always implemented, bus type.
9 GND Ground
10 MCK Master Clock
11 GND Ground
12 VSYNC Image Sensor Vertical Sync
13 GND Ground
14 HSYNC Image Sensor Horizontal Sync
15 GND Ground
16 Pixel Clock Image Sensor Pixel Clock
17 GND Ground
18 ISI DO Image Sensor Data Bit 0
19 ISI D1 Image Sensor Data Bit 1
20 ISI D2 Image Sensor Data Bit 2
21 ISI D3 Image Sensor Data Bit 3
22 ISI D4 Image Sensor Data Bit 4
23 ISI D5 Image Sensor Data Bit 5
24 ISI D6 Image Sensor Data Bit 6
25 ISI D7 Image Sensor Data Bit 7
26 ISI D8 Image Sensor Data Bit 8
27 ISI D9 Image Sensor Data Bit 9
28 ISI D10 Image Sensor Data Bit 10

© 2019 Microchip Technology Inc. DS70005389A-page 18



5.5

Hardware Features

........... continued

ISI D11 Image Sensor Data Bit 11
30 GND Ground
USB Connectivity

Users can connect to the PIC32 USB microcontroller using any one of the following modes:

* Host mode: If connecting the device to the Type-A/B Micro connector, an adapter is required. Using
this method, a maximum of 400 mA can be supplied from the debug USB port to the host port. If a
full 500 mA supply is needed, an external supply must be connected to the application board.

» Device mode: Connect the SAM E70 to the target USB Micro-A/B port using a USB cable. This is
enough to power the board as a device. If programming and debugging is required, connect the
Debug USB Micro-A/B port. The other end of the cable must have a Type-A connector, to connect it
to a USB host.

* On-The-Go (OTG) mode: Connect the starter kit to the OTG device by using an OTG Micro-A/B
cable to the Micro-A/B port.

There is a 1x3, 100mil pin-header marked VBUS on the kit. The PB08 pin on the SAM E70 can be
connected to the LED2 or to the target USB VBUS DETECT signal by placing a jumper between pin 1
and pin 2, or pin 2 and pin 3 on this pin-header. The USB VBUS DETECT is the target USB voltage
divided by 1.64. When connected to the PB08 pin the signal can be used to detect power on the target
USB connector.

Table 5-5. USB Jumper Description

T

LED2 LED2 active-low
2 PBO08 Pin and Port to microcontroller
3 VBUS__ Detect | VBUS Detect, used to detect when a device cable (micro-B) is plugged

into the SAM E70

The SAM E70 Xplained Ultra has a Micro-USB connector to use with the SAM E70 USB module labeled
as TARGET USB on the kit. In USB Host mode, the VBUS voltage is provided by the kit, and must be
enabled by setting the VBUS Host Enable pin to low. When a USB OTG cable is plugged in, it will
automatically trigger the power supply.

Table 5-6. USB Interface Pin Description

PA08 VBUS Host Enable
HSDM USB -
HSDP USB +
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Chip Erase Header

A 1x2 pin-header is connected to the SAM E70 chip erase pin, PB12, and 3V3 is marked ERASE. This
header can be used to chip erase the SAM E70 by placing the jumper on the header and toggle power to
the board. After the power is toggled, the jumper must be removed. Using the chip erase jumper may be
the only way to erase a chip with the security bit set, and applications that immediately set invalid clock
options, or go into deep sleep without any wake-up sources enabled.

Audio Connectivity

The SAM E70 provides an audio connection through the X32 interface to the two main audio modules in
the chip, such as the SSC and the 12S. On this board the SSC interface is considered the main audio
interface. See image below.

There is a 32-pin interface to the board to support the audio codec or DACs and Bluetooth radios. This
interface has two audio supply interfaces, such as the SSC and the 12S. Addition to this other control lines
and data interfaces are available.

Figure 5-4. SSC/I?S Block Diagram

SSC
12S

Table 5-7. X32 Audio Interface Pin Description

inmbor Name————Dasepion e
1 GND

Ground Power

© 2019 Microchip Technology Inc. DS70005389A-page 20



Hardware Features

........... continued
S T
2 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
6 UART RTS UART Ready to send UART
7 12C SCL Clock line for 12C interface 12C

8 STBY/RST Standby/Reset control GPIO
9 12C SDA Data line for I1°C interface 12C

10 Audio WS/LRCLK Audio Word Select/ Left Right Clock SSC
11 Audio In Audio into MCU, out from CODEC SSC
12 Audio CLK Audio clock SSC
13 Audio out Audio out of MCU, in to CODEC/DAC SSC
14 REFCLK/MCK Reference clock #1 REFCLK
15 GND Ground -

16 GND Ground -

17 NC Legacy hold over -

18 +3.3v Vbp -

19 NC Legacy hold over -

20 +5.0v Vb -

21 (1) Audio WS/ Audio LRCLK | Audio Word Select/ Left Right Clock 12S

22 (2) ADC/Card ID pin Analog-to-Digital Converter to read voltage on the ADC

daughter card

23 (3) Audio CLK Audio Clock 12S

24 (4) NC - -

25 (5) Audio IN Audio into MCU, out from CODEC 12S

26 (6) NC -

27 (7) Audio OUT Audio out of MCU, in to CODEC/DAC 12S

28 (8) NC - -

29 (9) REFCLK2/MCK2 Reference clock #2 REFCLK
30 (10) NC - -

31 (11) GND Ground -
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........... continued
Brmsis e s
2(12) Ground

mikroBUS™ Header

The mikroBUS™ interface enables using the additional click boards. For additional information and to
identify the boards to be used with this development kit, visit the following web site: https://
www.mikroe.com/.

Table 5-8. mikroBUS™ interface Pin Description

1 GND Ground

2 +5V +5.0V

3 SDA 12C SDA

4 SCL 12C 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 AN Analog-to-Digital Converter.

CAN

The development kit provides access to the a CAN-FD interface that is post transceiver. The SAM E70
Xplained Ultra has two MCAN modules that perform communications according to ISO11898-1 (Robert
Bosch GmbH CAN specification 2.0 part A and B). Bosch CAN FD specification V1.0. MCAN1 is
connected to an on-board ATA6561 CAN physical-layer transceiver. These connections are described in
the following table.
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Table 5-9. Connections Between the ATSAME70Q21 and the ATA6561

pihamber e oesepton

1 CAN _H CAN High Signal
2 GND Ground

3 CAN L CAN Low Signal
Ethernet

The SAM E70 Xplained Ultra kit has a modular Ethernet PHY system that allows for different PHYs to be
plugged into the board. This interface is set up to use a Reduced Media-Independent Interface (RMIl), as
well as a SPI bus interface with GPIO.

Figure 5-5. Ethernet PHY Header Configuration

GPIO | RMII RMII| SPI
J200 1802
EGND PHY 12 12 SCLK :
GPIOO GPIO 11 : : 11 (& CSC%LK
RESET | __RESET _10|g QI0___vce Pavs
RQ olgl = B M E] GND
MDIO MDIO  8[g] = e HE PHY REFCLK | TXCK
MDC MDC 7 = = 7 3
RXDV CRSDV 6 : e e : 6 GND
RXER RXER _ Slof = g M E MISO MISO
RXDO R0 algl = = (ol MOSI MOSI
RXDI RXDI ol 7 7! ME TXD1 TXD1 |
GPIO1 WEKUPS 2 o P 2 TXD0 TXDO
GPI102 WEUP2 1 1 TXEN TXEN
—_— 1 L
J801 ¢ o 1803
3ol = = [ol2
Zlo| 2 & .341
le| = S |of g
5 5 =
ol (2]
RB801
EGND_PHY
GND
EGND_PHY
Table 5-10. Ethernet Interface Pinout Description
1 GPIO General purpose /0
2 GPIO General purpose I/O
3 RXD1 Receive Data 1
4 RXDO0O Receive Data 0
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........... continued

e

RXER
RXDV
MDC
MDIO
IRQ
RESET
GPIO
EGND
TXEN
TXDO
TDX1
MOSI
MISO
GND
NC
REFCLK (in)
GND
+3.3v Vpp
CSs
SCK
EGND

Debug USB Connectivity

The starter kit includes an EDBG USB microcontroller that provides debugger connectivity over the USB.
The EDBG MCU is hard-wired to the SAM E70 device to provide protocol translation.

Receive Error

Receive Data Valid

Interrupt request line

Reset control to the Ethernet PHY

General purpose /O

Shield Ground

Transmit Enable

Transmit Data

Transmit Data

Master Out Slave In line of serial peripheral interface
Master In Slave Out line of serial peripheral interface
Ground

No Connect

Reference Clock input (50 MHz)

GND

+3.3V Vpp

Chip Select for serial peripheral interface

Clock for serial peripheral interface

Shield Ground

An external programmer, such as MPLAB ICD4, may be used with the development kit through either the
SWD interface or through the Coresite 20 interface.

Switches

The starter kit provides the following two push button switches. The push button switches do not have
any debounce circuitry and require the use of internal pull-up resistors. This enables the user to
investigate the software debounce techniques. When Idle, the switches are pulled high (+3.3V,) and when
pressed, they are grounded.

© 2019 Microchip Technology Inc.
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¢ User switch
¢ Reset switch

AT24MAC402 Serial EEPROM

The development board has an on-board 2-Kbit 12C serial EEPROM which is available for user
applications. This serial EEPROM has a unique EUI-48, EUI-64, and 128-bit serial number. The unique
number can be seen in the Microchip MPLAB Xplained window or Atmel Studio Xplained window after the

kit has been plugged into the PC.

Figure 5-6. SAM E70 Xplained Ultra Window

SAM ETD Xplained Ultra -

SAM ET0 Xplained Ultra

KLenson

=

SAM E70 Xplained Ultra

The Micrechip 5AM E7Q Xplained Witra (DM220113) evaluation kit 15 a
hardware platform to evaluate the Microchip ATSAMETOO21B
microcontroller. Supported by Microchip Technology Inc. tools
including Atmel Studio & MPLAB X integrated development
platforms. This evaluation kit is the first of its kind hardware platform
compatible with XPRO extensions, X32 Daughter Board (Bluetooth &
Audio), Modular Graphics (GFX) interface, Modular Ethernet PHY
interface, mikroBUS, and includes an on-board Embedded Debugger
{EDBG).

External Links:

T R R

Serial number |

Board name SAM E7D Xplained Ultra
Manufacturer Microchip

Target name ATSAMETOO21B

Interfaces SWD SPI TW1 GPIO CDC ERASE PIN
MAC48 FCC230—-—

Note: The above figure provides an example of the Xplained window with the MAC48 address.

Users can change the device address using the solder pads on the board, but all address bits have been
defaulted to one, refer to schematics for additional information. For additional usage information of on this
part, refer to “AT24MAC402 and AT24MACG602 data sheet”, which is available for download from the

© 2019 Microchip Technology Inc.
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following location: http://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-8807-SEEPROM-
AT24MAC402-602-Datasheet.pdf.

Power Sources
The SAM E70 Xlplained Ultra evaluation kit has several power systems to it. This section covers the
power sub system in detail. Figure below shows a high-level block diagram of the power system.

Figure 5-7. Power Sources Block Diagram

i Arduino
Vin 5.0v 3.3v
EDBG
EXT1/2
| 5.0v 3.3v
Barrel Jack RVP MIC24052 MIC5504 System 3.3v
5.5-14v GFX
Audio
Mikro bus
Ethernet PHY
E o Mwp |
8 X | RvP
T
EDBG mics528 [ 33V camiEv0
o
(%2}
oo |
SAM E70 “Target”
o Switch
v block

The following options can be used to power the development kit:

» Using the Micro-USB connector that is connected to the EDBG known as Debug USB.

* Using the Micro-USB connector which is known as Target USB.

» Using the Barrel Jack. This input can take a large range of power inputs from 5.5V to 19V.

» Using the Arduino headers. This has several options one must be careful of when using this method.
Not all power rails are protected from the user error. V|y connects to the input side of the main buck
supply (step down), and it is similar to the barrel jack (2.1 mm).

» Using the 2 x 2 x 0.1 header, located on the side of the board, which has a 3.3v and 5.0v capable
inputs.

The SAM E70 Xplained Ultra kit can be powered by several power sources as described in the following
table.
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Table 5-11. Power Sources for SAM E70 Xplained Ultra

Connector
Power Input Voltage Requirements Current Requirements

External Power |5V 2% (+100 mV) for USB Recommended minimum current is
host operation. 4.3V to 5.5V if | 1A to be able to provide enough
USB host operation is not current for the connected USB
required. devices and the board.
Recommended maximum current is
2A due to the input protection
maximum current specification.

Embedded 4.4V to 5.25V (according to 500 mA (according to USB spec.) DEBUG USB

Debugger USB  USB spec.)

Target USB 4.4V to 5.25V (according to 500 mA (according to USB spec.) TARGET USB
USB spec.)

External Jack 5.5v to 19V 1A minimum, 2.5A is recommended. VIN

Input 6A maximum.

The development kit will detech and choose the available power sources based on the following options:

« External jack input

» External power

* Embedded debugger USB
» Target USB

© 2019 Microchip Technology Inc. DS70005389A-page 27



Hardware

o
S
®
3

S
S
®

L

SAM E70 Xplained Ultra Development Board Schematics

6.1

€TP0- 11V

[LSAL
WEI-TIV I7E1-CIV

1000LSAL 120aveddd

VEOd 19981
119060V

nquinu eLog PEE
uorsiasquinu 1Nposd FP

9LOS-IS 9LOS-TS
va “
9LOS-S 9LOS-TS
€ S

Mmoo di[[Iyd ueq WEKS TN
NTUDS

s

Id UBd WWGXS T
MTADS

€0d B01N paureldX 0LINYS
L067°80Y

190d

SAS a1

ams

HOVIL
[ahel
1LXH
VIIANVD

(> LAST¥ L4DuVL

ravedat

QYIS P SIOPERH 101 PUE X 9 LHS
¥ SI9PEOH 101 PUB IXE 9 LHS N

ravedat

——————{ > 1ASHY LIDYVL

ONAS"Xd9 >

TALO-X4D >
O VLVA-X49-19d

20QqYIS P 10199U10D) XAD 01 LHS
P 4009UU0)) XAD 01 LHS N

LANYAHLE

NVO
20qUIS P NVD PUe UL § LHS
£ NV pue jou

ou
@avo as
WVHAs
1949

1dSO

VIVA-X4D-194

115d TfF—1
20qUOS P AOWOW £ LHS
$H AIOWIN L™ LHS N

—{ > s8a SNEODIN
——-/ > ¢a
L—— > oa olany

20QYIS P OIPNY ZEX PUE SNEODIN_ 6 LHS
P OIPNY ZEX PUE SNEHOMIN 6 LHS N

20(YIS P SI9PEIH
1 SI9pERH PRWIS

ams

HOVIL

x4

1IX4
VITAVD

ONAS-X4D

TALOXAD

LANYIHLT

NVO

ot

aavo as
WVdas
199

1dSO

SNEOMIN

olany

1ds
oia
HOav
1Dav
WoD

HOI

ams ogas

014D 19d
148 19d
Lavn odad

aga1/1o41aa

SAS a1

ams odag

ASTY LAYV

o 19a

01D 19a

148 19d

14V odad
———— > 1483y 1499VL Ddad

AOVLTOA 13D¥V.L

20qWS i DHAT € LHS
YA DA € LHS N

NH LSOH SNdA

agr/ioaLaa
Nd LSOH SNndA

N €SN LADAVL

N €SN LADAVL

d €8N LADAV.L

d €8N LADAV.L

LASTH LAD¥V.L Ogad [ ———

LASTY LADUV.L

20qYaS Y NOW 19838+ LHS
¥ NOW W31y LHS N

500098 PA 19MOd T 1

P 1oM0d T LH!

DS70005389A-page 28

© 2019 Microchip Technology Inc.



Hardware

9LT-S-T-80-€01-MSLIN

€02

mqm_' .u_.u>v£m‘h_|_m—4//
s0za g
o
a1
g
Q
£AEd DDA

[SENEESITT

oy9a101d J1uI] JUALIND puE UMOPINYS
(umurunu) v gz 1

Juaim)
VN §€ UDLIND JU2ISAMC)

(wnwrxew) yur oo 18 AW g0g nodoigy
9z KorInaoy

SWIANSZ :9SI0N

101 [NS01 3BEI[OA O FSI0U MO] YOS,
vl

AND
S p
g 2 Heo==
S sicd
| LNOA NG| ¢|H|—
INSILPOASINTE
@ A - . ¢ .LNOA NIA] 5
- - e ;
£AEd LADAVL DDA wn

19848 ], 10)[N31 ABIUI] A€'E

(WSH WIOWQOZ >) AnT St 1ndino vo panmbas dduriordes WMWY
011231010 1] JUALIND PUE UMOPINYS [PULIAYL
(XEJ) VU 006 Nt 1UdLIND
(Pro] o) VN g AL uRISANE)
pro)
(2HY 001 01 ZH 01) §

o4z Aoenooy

YuIQQg — Xeur oy
vl

ano ano

ano
ang

012D:

4ts

& TIcd

€AEd DDA

SINAE €-H0SSOIN

SILI0SSINY pUE DY 10)B[N3I IeIUI| AE'E

ano
=
8
ano =
=
AHdE0TS TN TAIY 8
S5 d LAISON <_Nd_ISOH SNEA > ’
o [SOH S
=
4 8 Ly
T = 0020
T
- -
r ¥
ano
yTHalo03eadL |PON ._.
00cd
oy
d aSN_TADuvVL
-~ d 4SN LIDAV.L
o] N €SN LADAV.L NiGSAREoNVT
T N ¢ OASd G50 TADUVI JOA . =
AT 0ASd ESN LADYYL DOA 00zt
€0z
ano

0ASd €SN DIAT DDA

€A LADYVL DDA

1U8E1A0STOTI-ST

AND TXTYIavy
zozr|
£IveEov =
sod [
1020

uondNoag AHaejog

anNos

ano  L-IMAZSOPZOIN

-

— | 6020
8 012y
3
= 7|
2
6024 80TY|
FUIRY ugo1
£TAEN Lo Z
INSILPOIS NI X
.l((r)&i E C .._EN TP TVX
4 TR TT-0L
boza OASd NI DDA 1 s
o NS
] (01Z74/60TW)+1) §°0=IN0A
00°$=1M0A
01
907!
Q
0ASd DOA

10J29UU0)) 1m0

POt a2R2-KINP 94001 ¥ SISN JOIP[NTAL A A = UIA VAL

.:_?E__EE;

5 VSI-DAAPI-S

AN
ano
1—\ ¥ ITEAN
) <

T € NIA £

\GZeN e
16dE0ZS TN T 1ozt
020

e vz ‘Aiddng 19mog 30 Ag ndur APT 03 AS

O0APId 0ASd LXd DDA

DS70005389A-page 29

© 2019 Microchip Technology Inc.



Hardware

DEad ANOd
AND AND m 1 /
AND
(ND
T 1 000 41 | anzg 1o
anzT nzg [ uoor [ uoor | woot w01 AT’ ‘mdur omod
S1€D; - €50 w0 sy ndug
ao| ao| no 01£d 80£0 vl [
€AEd DEAT DDA €AEd DEAT DDA @ a
ano A£d DEAT DOA
LT aof anof axol :oummo_ ccu_%w
P yyy
= =4 [z o i O
1 I e ot ) e = i =2 i ) INSILYOdSINTE 4 20
& I 18 5 4 =8 S o !
oaas 00000G <<<< Q< 9< <
L0Sd 1 @——]€Ad DEAT DOA 222222 GGGGMM Z3 35 S YYYY PATATHS
2SS ESEY SIS SEY = 28 g £ATAIHS
IN 855508 ©50060 z 38 Z
‘00tdL suod sy anp | 20FdL N Tasaw paag er| LASTY = S8 canams
“SuruweiFoid 10 axmixy 1591 oy up & S4da SSIBEGE] ¥THaL0038adL IATAIHS
s9[paau £q patoautiod aq [[1m siutod w%u%l &SI DVir badd L] oow B ST €50 paad 00€d
191241 4283ng2p pappaguio | 0SS OAL_DVLI DHAT G SHAQ
o jo ooupaonu BumwwieiBorg | HEA ST A Tl bvir badd sl \LL SHNABE 4 SH 650 DaaT 1
! = Drovirosas 6 G 117 N SH_a50_baad
SNEA €SN o
O ’ g 00€1
- OASd SN DACT oA VAL LINS LdDTY € OUDIN €SN NNOD
X—gg)iexd 0EVd Mﬁ
_ V_MM 6Z€d 5§ 10 195 DG ,omwM MM«M 7! NERERIDLE]
1487150 N L 6E s o 1as baaa 3]
v 1SON — A0 F=—T6N oa 195 Haad Xd LTvd!
& OSN I_HuHDwNE|ow_s_ 50 1S Hadd S poadREyd DS 10d Hada A0 ey 198 oLl 1% Ot 19
ol Lhooxd LIXd /bTVd [ —— A0 vas Ry 1 1d
ACED) VWo[ o judun) il Sexd 9vXd / €2Vd
pIXd 02Xd / TTVd
S Eexd TOXd/ 12Vd ey Savoaaa ADVITOA LADUVL |
ASNAS LASTY LAD¥VL {80 b=y = 12Xd 81Xd /07Vd TooT N0 DAaT
ALY AT SALVIS e UNIOTISTHVEONZELY o ,
S E5Xd / 91Xd 3 SPXd/SIVd
T GTTAROT €Xd / S1Xd 11Xd /$1Vd
IXd STVd [ TIVA SSRBNETT B
H—amTixd 11V s IBRT {30EE by f0ldo 10 8
Xd 01vd {0EE fe— T01dD 10a =~ -
o1 OldD T 60X - > 01D 15a
am Sri6oxd 60Vd oD DIEE T 101D 10 ©
Se—Lilloxa 80Vd ol T {IOEE 1 00140 190 3
vaa L0Xd 61Vd / L0Vd
d £1Vd /90Vd
. Teed : coval
\'BQBSZN XTI T MW«M XL T9vSn 500 Hadd R mww E<:\omcmv LuvA odad
- {0 fe—
yr._' S +zoxa 3 1hXd / 20Vd Xy L¥VSN DAd HEad S
oy H—10xd 2 LIVd/ 10Vd [ - .
.. > ¢ e o o g = [0D ALED) VWO ‘1] juasn)
= V200 420€0 5 33333 3 2RIREZ 81V / 00Vd g
Z g g 88888z ao “JoeIu0
= - L TOOH 40904 DA !
. - ' = : Da P00S ® 128 01 JaIsea S1 11 JeY 08 JAP]OS
2 z 0osn vﬁ 1P s pasan0d aq pnoys Siutod 1531 oy 1
& g “apow
2 x|z 13pE0[100q 01U 11 2210] OF DEH A}
— MOTTIA = |z 5 =[2 10§dL 00€dL Jo dnyeis Suunp sjuiod 1531 oY) 1PAULO)
w| EVOANITLITE  Naguo 2 [ = .
\ DDASITLITAN, 2 |2
g
zoed loga = s
> u ano
zaan 1aat o o
! dzz
dzz
F0£D
€AEd DHAT DA 60£D 2
- LT
SAAT Snye UE 1IN0, K
AdT SmE)S P d D904 IM0ZTL  00EOX
o g .
—1 T R SAS @l
£l 00
ZHZHZ
ARSTOaT 01aMS ——TT T RN INE DY ANDEE a[==
ams Haaa ¥IONS —Thcy
_ OMSEOVAL ——M0EE ey — o
LASHA dIHD LADYV.L I@UNMV_ £AEd DEAT DOA

DS70005389A-page 30

© 2019 Microchip Technology Inc.



Hardware

LASTLADAVL

90 }— SNAS LASTY LF0UVL
EE]

RESET button with current limit and noise filter

g 8 2
A
4“——17, N
g N
- ASEINAVISL E - .
E I Tz 2 H
¢ RG] T < aQ o
- @ 1orms Il
£ 4 &
g
LS L0V DHaT
g
g
B
:
3
A TULIXAD
VD

SN

32.768 kHz Oscillator

- GEXSYNC

onAsxap)

VCC_TARGET_P3V3

S EXTL

e EXT2

=}
Z
g
I

JENETIES

o A

01
10H
com

- MikioBUS

~ SDRAM

Wvias \ ¢ e

ATSAMET0Q21B-ANT

£ vbpout

DINLNAAA
Tiaqan

S01400aaA

wort

TR

VCC_TARGET

g
g g

2
2 5
8 ol Y~
B 8
g 3
& 8 o
Z

EDBG_SWD

aset

Py

VBUS HOST EX

DETECTILED

USER BUTTON

VBUS HOST EN

USER LED

A
e £ H
T 3 s
ERE- E
= g 5z
\}_@
B e
ry
ey
ey
L
WsEINAR9SL
TIVa ONOLINE WS .=f-"%

00PMS

B

MoTTIR
EVDANITLITE

vl
— W

=1

£aan

© 2019 Microchip Technology Inc.

DS70005389A-page 31



Hardware

~
= ST 108d_ o0
G TS ziad ol
T
D DN 8104 cc0
G DHmIn _10vd . o
u TN DM _9Vd ol
T
" OHAMI TONND_ZIVd ;e
: e f
TR O o (70
OHNMA 0ONMI_£2Vd
cpoIa
IS rovd . rol
1AXL_0ad . o010
THNA O _szrd ST
£601a
oasd ooro— [2]5llelsls o[9—]ano IXINVD - 71od
bEab b e e Y Ay e
=lzlz2l ¢
Zpue 1 uid £0sr 0} o‘o‘s‘x:‘omﬁ 060000006000006000660
POI2UL0I S¢ OAS 101 AION_ 11 000000000000000000
=[] e 5 O 1 =) e ] (9 BN
mY o1a
Q,
0ASd DDA SIRERI2E 5|151E15 1522 ano
o TXUNVD 2104, Seoid
Tew TONIXINRA DM _S17d o1
i 0DNLXINMI TONMI_ 05V
9voIa
5T TaxXy_I7vd
= XY e pwoia
2 - woIa
u OSTH_foad__ 9o
u 0OS_ldd_ S0
T
i TR ONM_E1Vd i
e zeo1a
I TIDL_67vd . oo
G ETNAT ONAL_Sovd S0
L 51O 610
L yzo1a
cu A _goad__ 101G
cu iod SIVe W,
1801088 B S-4-12-801-0SS
T 0ASd D0A O— ano —
<|uo ol _|
si1o1a CNL_ $eddg) 5512 O oxinvo odd . NV
ZanL _czad o) 58] o NG
9191a C < O oxanvo evdd .~
WOD wop L1omd oA srar—+® 2 o LVawad_ g
8101Q - 9| = = 00vd £14d 9 HOav
axu_siad <o) 0 nav - 3
6191a o O v 0adv Ied 2
s XL _9rdad__9[9) o o1av
o1a o = Zivd
o axu_ooad L9 o AL say
axL 10dd s oo o 90 sav
108 2 wid poL 0 paoaunon GO0 | LE-Q-d-€2-€01"MSLH o e
STOAS 120 910N 000 | ot
= =[=[> S-4-12-801-0SS
S-4-12-801-0SS _
oo Taxun szad 1] e SF v omav zioa 437
o cax.in osad o) == Sloav v ziva o9V
@ TINAT TONMd S0V _£[9) e Sl cav v osod 9V z
701 o1 & OldD_01ad/90vd_v]%) Z|2 O iav 131V £iod 2 Hav
oIa Ik o B o d sav )
o ES0dN 01ds 220d__<|g ISOWCIdS ol savonv erva . 51V
o OF_00NMd [7dd_9]®  NASS TTSON 015 _12dd SlEoavowvoradr . S0V
o i 00WMd 610d L]0 148 GOSN 1S ZOSIA Olds_zad Sl s0av v reoa 10V
: TH 00WMd Z0vd S| e TIDdS 01ds_zzdd ] QL 92dd
908, ASTY LADUVL 105
S-4-12-801-08S
SAITOII0SS 0 0AVId 0ASd LXT DDA
8$01a o o NIA__3aNo
SHNMI 0ONM ZIVd 1| all [(YD) |
6010 L o| o lano
LHOILAA1 6004 |9 M aND .
0191a g 6 o o —AN 0ASdO0A
1101a 1SJdN 01dS $¢dd g o OAS DON 5 ¢\ eq 1998V DA
o INOONSIONSON 01dS 11dd/IZdd_T]q H EAE ODA
HOI Hor ol OSIN01dS 02 H O Tasaw LaouvL — —
£101a : BRI o o L0 eA¢d LHOUVLOOA
ano} 7o) ts
SERY TAGY 5|9 005t F
vas oz o|
108 Ot VML f0Vd__Glg 00sdL
oML Fovd 01[)
<08

DS70005389A-page 32

© 2019 Microchip Technology Inc.



Hardware

ano
s[eusis a0en 10§ papua A[FuIS TOS £A00MEOSINOT-TETE e
5 PEEERIEDAN ——{ W0}
var VAL 000 EqRSOVORa 2 () 09
T QEDOVAL 900 TqoRIL/O¥DEd oo aND o SEETT 0 O
AR QEOVAL S0 QoW L/ ISULT O Qs Ao LASTY dIHD LADYVLX SO 0 O
AT DVAL 70! 0Q9eIL/OMS ON 2 OMSEOVIL — : $—T10 O
NIOHOVIL = 2 0 O ams = g OMSHDOVAL S08d_C09d DL
HOVHL e IOVIL 800d__STDEDVELSDLY o ON S NTOMS DS Lo T STOITSO0AS 0 O
LASHY LADUVL LSyu 05 aND o1ams % SINL/OIaMS. T O Of
oms 10T, xe ON) AT T L onE5IP 9
ATOMS OMSHOVYL S0dd OMS/OdL o S AND 1aND 3 vaO O
s STOMS L08d STTOMSPIDL ookt ano ! 1O O SN
g OIAMS 908d OIAMS/SINL T TRIA L o1 ERIN|
AOVALL BE €AE4D0A £AEd 00N £AEdTD0A
(07 481$910D) ADVAUL
OVLL WAV
S
=
JI9PEAY UOISUXA TLXH E JI9PEAY UOISUXA [ LXH 10J99UU0)) IIELIIUJ BIIWE))
AQ-T10-STI-NSL
€AEd DDA O Oz Jano €AEd DDA O Of7 Jano ano} 7
= 0 Of = O O T
SDS 1dS o olL OSTN_1dS SDS 1dS o olL OSTN_1dS [
TSOW_1dS ool V_SS 1dS ISOW_1dS ool V_SS 1dS
X1 v vilo ol Xd_Lavi X1 v vilo ol Xd_Lavi a a
TOS ML ool Vs ML TOS ML ool Vs ML
OIID/E SS 1dS S ole OLdD/OUL 5 OID/E SS 1dS S ole OLdD/OUL
CNMd 815 ol DINMd - CWMd 815 ol DINMd d
OLdD ook 01D & OLdD ook O S oo
o C & = =~ € e : P
ano 20V o olE Goav ano |20V o olE God ONASH ool
NNNN e T axa ar5f5I3I5E[ERR slelslslrlxlzl f T TIXH Al Aﬁ_gvmmummwaaqa ONASA 50 jaxo
9 9 !
SEEEEEER 0 HERSEIEMN SEEERERR o EENNENEN S 0 O —— e
2|2 AN TUSEIN0SOITI-STII o 2|z B e e IUSEIN0S0ITI-STII >z 2|z el bl n_n T O Of¢ sy
EEEEEEEE oreHaavan =5 2EEIEEE SEIEEERI1EE oreHavan =222 EIEEE SRERSRIREERS  f Se—1 SRERREE
|z~ (2] 713 CIBIR12 |2l= 1 e s e L L 3 z|= 2SS EESRIRPRS[S O Of 1 SRR [R]3 S [=|2
25 Bl € |2 HREERREE EERS > I = e 1 o e 1 oot o
|2 g = 2l |5 28 |2 2 2l |z 213 CEEEEEEEAREE e €AEd D0A ! e e
W B Bl E B =[<|5[2|= S|
= 5[] [3[2 ¢ Slole
g 44 |l fa et R
HEEEEgyE EHEgEEgyE EEEgEgyE HEEgEEgyE 5[5
2Z22222Z7Z% 272222272 2Z22222Z7Z% 272222272
B S S RO B S RO
£8528228 SEEE gES28223 §z2825%4% SEEEEEEE PR EEEEEEE
o ms 208 KO25=R o ms 208 LQO0=Z5=% S ) =0 =
s I728L5%% sss A olc 1732559 "227e 'z
~258 °¥a»3 N 25w o¥z>8 coF =
m — m C VIINVD Y,
N (v J { N\ 11X3 J N
P g _ Y VIENYD
SAS al 1LXE

DS70005389A-page 33

© 2019 Microchip Technology Inc.



Hardware

ano ano
WVAS [19L-H00191STHSI
WVAAS NAN9T
S710SsA SSA
aND aND aND aND ] me» SSATY aND aND  aND  aND
2A0ssa
uor | woor [ woor | woor oada uor | woor [ woor | ancz
60L0==80LO == 90LO =50, A ay £0LO==20LO == 10LD==00LD
LI T T oo anm—— [ [ [ T
Y TN UONTL —r—
B B €A€d LADUVL DDA
I
€AEdLADAVL DDA _an__m - I mWMd ~
or OSEN/OV §10d
ESS TINGS 62Gd o,
sve - )
suid e1ep ]NYAAS 21 01 a[qissod se asofa se paoeyd aq 1snuw b qw Mmﬂ M“m.h SVa
k SV SV
o ano YOI SIOISIS91 UOEUIILIR) 20UTPa 0 218 L7 71 SO | oA BN S =)
L _owava s £ 0
¢ aMOAS FIdd
3 7 10 agst T 7 (o] Lo D S0as_edd D
1001 Ttad O o e LS {BEE ] r10a L[0T }—o0 £A€d LADUVL DDA
2L o1 B 1480 €1a T — o 10a L8, 8 x 4
HiZE < A (BE ] 10a NV oV 0erd IV HV 2GS
Tp— 001 20 g (e 1 110a 2|
B L0 7 LpEe 0 e o) OTVaS FGd ax7
& a0 2 e 0a 6V o 6V
. - S sa L =07 —L04d. T | 0d vl : 8V
€ASd LADAVL DOA VHZE0IAITLSS VLVA-X4D 168 4 L 0044 )i 0TV _seod
La L, (e 77 751L0d LV Lo LV
vﬂv X L] N §la {EE_} L 0d w 1d V_920d o7
S« e — o1 ih<0a svEd g sv
ra A 55 L1577 Sfirod PR o v
s —EL2 £ oo Hlsoa evied ] &V
« R TR¥ LBEE ] 75/70d e N tood a7
id LI 7557 L ey o IV v Tod 7
od T I 5 [HEE o7 54100d oviEe S i
Tozn
SHESERERYSEEsEEEE O1gIN91) WVAAs
SZRTRG
184
[CE]
ano
95008 241 011 PagEd St PIED © UAYM INOD) O} PAIGRULOI SI 1/
=
ano L4
ano LWHYIN-TOrOVINYZLY
o) am ® 00LdL g Php TORL ova 105 mv o
S g FINGH va SRtV VS
o & Ak uool am 1o |
wm v MSTeT @ as oD 9o 10AAd POLO=— S TR
: 3% -
PO aND _as VaON verd . YN v CYAVEIVIN a
R o as Soon szra” N S 20A oV LV 7OV g
SIEd-IS-LYENA = - s T WV FOVI
aavo as
€a R YO = 00cn
B O 2
SSA “ b VON gard YN = =
1a . IVaOOW €ASdLADAVL DDA
— ks TVaON 77 Ve
OVADW 0£Vd . 2L{ZLZ=
0Lt EI=EI=E]

A
90L3
soLd

€AEd LADUVL DDA €AEd LADYVL DDA €AEd LADAVL DDA

A@AVI-asonu

$S21pPE DVIN 8%-VIH WM WOAd T [BLRS

€AEd LADUVL DDA

DS70005389A-page 34

© 2019 Microchip Technology Inc.



Hardware

ano ano ano
u0o1 U0l g
W080—— 1080== 0080—=—
€X 1 19PEH UId LY
£9S9VLV
£X1 YAQV!
€AEd DDA OIA axy - XANVO
gTNA) INVD J0A oasd oon [ XANVD Tl
i) HNVO ano jano
L AdLS axi XN i XINVO
0080
dNd
ano
:oo_ll_ll X E
ano 9080—— AHd ONOH
I 1-ZHIN000 0S-EINASY NG " - AHd ANDF o o
ZaND 100 z u £ E PW\_HT._.
2 ; :
= 1= 1= ry 108
| AHIS  AQAf- S €080 8 2 2 (O 08
ozt S08f 4 S 2 T =
008A <® = |®c 008
0% 1 €08F » @ 108
€AEd DDA _ _
NAIXL 10ad T ] 0Vd__TdIM
00XL z0d = b AN
aNo TaXL £0d o 2 2 |3 ax
ISON_1cd o = z |2 ax
OSIN_0zd o = = |a WAX
o [N Ad_S¥D
ugol o o = = DAN
S08D: STodad AHd 00Qd | = ol = OIaN
o « v |9 Oul
otle a0 Tasa
SO 610d [ i Vd__OldD
€AEd DDA 2|2 Z N10S cead ] |®cxma anoa
o =E|o[z|2 2031 008] 2lol2l2l.| L [E[E
=la =" | Wewwoualsag UBISeq (=[] | E E< 1 (=] ] b
=BIRBER R = 1z(2I2GIEEEIEIGIE
25| |2[8[[s|= S[a[a[3|8 2R IE[E[5[R
szl uoneinbyuo) lapesH AHd 1euiayig =|z s
2/S[c|s S EEESEEES
H —H0w Q= BER
HEEEER0E SEEESEEEESS
888285 & gFgsc2R8=eg
=
N\ LANMAHLE
Y
LANYAHLE

NV

DS70005389A-page 35

© 2019 Microchip Technology Inc.



Hardware

(dNQ)
T1d dqewweasor

Z73-dJ001TSD

AaNd z AaND
uool [ AN
2060
€AEd LHDUVL DDA H|Q>

i

A1 ATA/ILX - ¢

ZHW00'TI

QZO::@UK ano

dNa dNa
dog. deg

_coul_| |_|coou

C._.x<c

z_\v_,_u.m
dNa
6¢ ‘ $2/0QV - —— }0 —1—(ano
———————{ _F——1003¥D  YDO/DS-, 0063
dNG 068 —1100 XAV NIAI/VAS-
dna 00601
1064
{50}
NOILVINDIANOD TVNDIIS JHAVHH .7€Xu
ano
F_,—wo B 0ASd DOA Ofe—
€AEd LADAVL DDA o —
anol O Of
LET-Q-€T-901-MS LWH SR 712 O TNoa Sl
SD st NIQ_ Sl
Ol SM_SCUNING o Vas oa
o _ SAY S oo S
S SOW 10521 € LSWAHL 0 ol DS OTl
oL 00 105 ST LAVS( o olS XL LdvSn
ok 1 oSl Ziellelz SID LAVS/ 115 olE Xd LavSn
0 ofE Siod oSl e T
. 1 SM1OSTL o 206!
€06 z
k o =X
>
=l I — (=]
> slcl 3 elzla cEEELL B
== : S Ef Z[51215|=
2 HEE z cF ZR [Blgf2 SEEI=EE =
S ZE[ERE = C2 EE BEE ZEEEER [8
= ZEE[E|E 9 2 BE |I2IEE ZIZEEER B
2 SEEES 5 ZI2 |2 Bl SERIBEE [B
> =3
= = = z HE By =8E ZEZZEZ Z
z = z ) ZzZ ZZ ZZZ Z2Z2ZZZ §
& 5 & 22 22 Z&g SELEEZZ =
o (SN ES 35 Z2% ISSIEES 8
Re] 4 =284 =
& 2 3 37 #3 537 580088 ©
3z 1 [ =° S
& N A%
=) IS
N\ * olany Y
~N
olany

“wRysAs or1pny Ay} 10§ Yo0[d
djowal  1onNsu0da1 0} Aduanbayy siyy Ajdnmuw ued TId Y3 “TId Y3 0} PAJOUU0d
SIYOIYM YO0[0 20UAIRJAI B 2JrI2Ua3 0} pasn aq ued [ [ YOLL ndino sown oy
‘suopeorjdde gAY 1owayig Hoddns A[eoy10ads pappe st T Td [BUIIXd YL

vl

ano ano
._x — A_x
L 51®| axo aNo (@ B
0ASd DDA o A Arcr|® €AEd DDA
®| vas ISON (@ 3
MDM \%.". ® 108 OSIN |@fF _Omwﬁwﬁ ”—_N
%L mvn [ v[® X 08 181555 s
s vn | €9 X ol ST
oo | (9|, 1N ISU |8 NEFER
TV BTl KA N [} THoav
L 1o6r  $09 )
sna
ooy
(31ewa ) 9PEIH , SNYOL{IW
< 2l | |elele
= 3 | [EEE
ZIZlzF 12 SOOI >lololzlzlz
[ )| ]i= Sl22|312[3
2[5]2[2]55 X[3|C)= (0|12
I <<l ~
TIEIET = =3
22%2227% Z Zz
CREERE Lol
Y- ® DT =
CoOxX%Z= 9 79
o Q 17}
e E g g2z
- SNEOIN
N J
~

SNEODIA

DS70005389A-page 36

© 2019 Microchip Technology Inc.



Hardware

J1000
R1000
{GND
1 12
MCLR 3 4 IRQ1 (LCD Touch) WKUPS PD28
I : PIN4 IRQI
~ o ~ ~ 5 |6 IRQ2 (Q Touch) WKUP2 PA02 =
(errsyﬁ,le7 LCDEN PCI1 l)]:'/an)V(("PSVO LCDEN 7 [8 IRQ3 (Display Cntrl)  WKUPS D28 ]}:{23’:28’;
D A PC30_1ISYNC/DCX __LCDHSYNC 9 [0 1RQ2 (R Touch) GPIO__PA0G D
(GFX-SYNC) LRk PDI9 VSYNC/nCS _LCDVSYNC 11 w0 s
T PCOS_PCLR/nWR LCDPCLK 13 T5C_SDA ol PA03 PINI4 DO
e DO COf D0_LCD [16 12C_SCL. ‘WCKO A04. PIN16 DI
DI PCO1 DI_LCD SPI_BCLK. PI0_SPCK. PD22 PINIS D2
D2 PCO2 D2 LC! SPI_MOSI SPI0_ MOSI PD2. P[NZ(FD;
D3 PCO3 D3 LC! SPI_MISO. PI0_MISO PD2 PIN2 D4
< D;‘ C04 D4 LCD 3 PI_CS P10 NPCS1 PD2. PINE D5
& PCOS D5 LCD 25 SART RX DS
o PCU6 Cl 7 38 ZSUSART TX JENEDG
2 D6 e 507X USART RTS XPIN28 D7 2
% D7 o7 D7 LC 30 SCUSART RTS SCPIN30_DS E oo oFx-CTRL
EBI-GFX-DATA < é D8 E00 D8 _LCD __9<USART7CTS XP[N327D9 Q
o PEOI Do LC BL BL Pcoy R %
B o PE0Z LC PWNCO 12 PDI9 ER 5
DIl o - GrIoL £DI1 PIN38_DI2
E 3 GP102 S
B}% PEOS5 1 f_jLCDDISP GPIO3 ig{zjg’g{i
Dl4 PAI 3 f_ STBY/RST. GPI104 PCI13 PIN44 D15
o AL 5 [36  RESET2 GPIOS N it Toits
- 17| 4 ONE WIRE INTERFACE ID3 /ID4 PIN48 D17
19 5 ADCO AFE0_ADO PD. P[Nso’[)lg
- L ADC1 RXDI1 PA. P[Niz’Dlg
i ADC2 AFE1_ADO06 C: PIN547D20
55] ADC3 AFEL ADI PCI3 WPINS6 D21
& p— ! - o e L PINS8_D22
- 2050 >CPINGO_D23
4 o SCPING2_D24
vee pav3 < e CPING4 D25
1
- 7
GND} VCC P3V3 RI001
MH!1 MH2 I PIC32 GFX CONNECTOR W_MOUNTING LOC
&b
GND  GND

© 2019 Microchip Technology Inc. DS70005389A-page 37



Hardware

(D) (D)
== PIg g = ==
i i
P Inn ing:
(]| " ' am
o ommm -
I HHTHUT -
== EEE —
i [ [ ]
- .. = ms
HE ==mm B el i n 1
.. —— . o T . ..
HE ==m= B 10 = - u 1
HE === W N : n 1
Hl smes B N:: Z . [ | [ ] |
HE == = = s 1
Hl ==m= B Z = ] [ | HE
Al = == E . m ||
HEE =ma= B S $ ||
|| — = ||
= :: T =
N\ - P UL 1
| | | |
\ - g ' m ==
HEN | 1" 1]
- N u 1
= E g — 1]
= _ | | |
s £ = — N
s E B ... u 1
E E = L R = 7 = 1]
£ = H smm ]
= = B i
AEEEEEEEEEEEEEEEEE
PAN AEEEEEEEEEEEEEEEEN
\/
HER N H HER
---- HHEH N H ER
i HEN N H == .
‘am HE || H EE = Lamn
- EE = H ==
—— == = = um 1
HER N |
[ | |
| B 11

© 2019 Microchip Technology Inc.

DS70005389A-page 38



Hardware

=
~— ]
B g £ 5 | | DD
GND GND g GND
w202 g ¢ o . J300 =
& I 2 I:II I A
€ D200 o~ r w D300
= g SWO0 RESET
L ORESITE 20 1
VIN 5 to 14V I:Ig - = * 3
i 5V0]3V3
é POWER
LED2 il 27 — NEE
L[] I pRo4
TEDT J204 A EXT1
s (] N
Eﬂ MEW £ 'SCErEl SAM E70 X PLAINED \irms AOURER !
— - GND 3
Y4042 MKz
TP500 , , Osc. PD22 5
3us = I:I I:I PD20 7
a RESET [ ] — U400
3VU3 3
2 °‘le PD25 1
8 11 500 IE
2 PCO9 13
w GND
[=] N PA17 15
eno N -
[ERASE] w506 17
VIN PAD2
— § PC1S * —
— I >
1 PD26 PD11
2 1 PC31 PD27
1600 CAMERA —
MH2 INTERFACE 030 A0S
PAIS 32.768 kHz o Q . PAOS —
Osc. @ (!) 2} S 1
pC13 M o B =) PD30
— I:I 3
IPC30 PD28
SDRAM Q 5
Eo ol PRz 5 = —
D S QSPI FLASH el 7
r PC12 =) % 8 S OSL PBO!1 9
Pin2 ®pint — & o o800
— MR E o 1
Pin 10 Pin 11
pD24 PD16
Pin 12 Pin13 13
PAIO J703 PD15 15
O J702
= w1 MICROCHIP| [=e
3 pCat 5 U700 PDI8
= 7 19
) PBI3 I:I ;:I PD27 ]
PDOO PLL SERIAL EEPROM pD28
XC900 D 53(2)800 w/ MAC ADDRESS L
Pin 67 PBO3 ollo 75 10 o o o o © 0o 9O ®
Q - () N N Q (= - [8) o N [=] - o o
m2g? % & & & 3 38 EF 338 &FB EEZ
J504
FOMESES 6 5 - § 5 3 8% 8¢ §8[8 9E5Eoe
a a a a a a a z o a o Z o a a 0
J902 301 4900 J903
= IETHERNET PHY i
o oo [ oo ool | [ e e P
NG VODULE IREW
 —— +5V R +3.3V
g soa  mikro .
DD_ scc.  BUS wmiso = Ys(ﬁzl-
1 1
™ ! ! SCK . -
g {52}
& I RX cs 1 2
o ['4 0 0
INT RST — —
| AN
2 P4 PWM Jso1 J803
O < e pr— pre—
O g _ GND
1 8 . 3 o
- — - e

© 2019 Microchip Technology

nc.

DS70005389A-page 39




Hardware

a [ ) 1111 © » BN
O oo ommo B W O
(- | o PaR N iy
u uu L 1]
| @ | oo
IO | . (o) o]
— - i i m o
gy inim o
" e o
EE I . oo (o] go
e I . (o] 00
OO mmmm O° ... . . o 00
OO0 mmmm QO ‘mm, T L o 00
OO mmmm [0 L o 00
o o [r—— u I I _ lnnnnnnnnnnnnnnmm - u o o
OO mmmm OO0 O:&:: £ o 00
OO mmmm O O;:E £ o oo
OO mmmm 0O H g™ 00
OO mmmm 0O s s o o] 00
OO0 = wm H E. o a
o0 mmem 0O = = E™ a
o] - = g o]
a : : nnnnnnnnnnmmnnnm o]
o g == HEHI HE 11 ] ] g go
" o oon ! o o9
i O 000 (111 00
_om O a 0o
= = o o o0
E E a ° a 88
E E a [ 1] O. a 00
E E n mm EEEm o - n
= E g ummg - o oo
E E o mmm o
=O -E a -
a
joJoflofofofofofofofofofofofofofofofo]
o joJofofofofofofofofefofofofofofofefo]
oo o o oo g g
- (o] o] a a oo g g
(i ©O0 O g oo S - S
".‘; o0 a a (o)X} Q == LR
mm ©0 O g oo g "=m g
— (o) o] a a go g8 g
oo O o oo
(o )Xo} a a
o0 o o
QO nobooon 8 8 O

© 2019 Microchip Technology Inc. DS70005389A-page 40



Hardware

L TN
- LILIL

© 2019 Microchip Technology Inc. DS70005389A-page 41



Hardware

D D
) oo 0 0 ® . 0 o
. o0
° .. [ J . [] [ J [ J
P H °
~ ) o« ° e o o °
0 : PR E
- o o . oo ~
- . oo o * oo ° .o' ¢ o)
@ g R oo
e o
® oo oo AP
[ 3 oo eee o o 0o ® %
R o o . ® oo, ° o ,°
% o « ° . o060 .o: eccccccece @ °° .
. oo —
s O eeegen,, .?!) . . :Y.)
Qe e ¢ ‘ . <.® oo
(e . [ J . o, * o
= . o ° [ ] [ X J
° ° o0 ®o o o i
(v).. . [ ] o o%e0 o0 o % ° o0
(x). oo o [ ] H K oooo.oo..: .o. o0
e . e [ ] o & o000, Qo 2 e ‘e o0
()@ ®e () [ ) r3 % o H ®
e . e . se 2 e 3 .. LI & .. [ X J
= °® = ° ° o® ° ° !.
Qe w 3@ oo gt s ° o e, Oe
(L J P oo oS . .' o { . 0. .. .
( X J ( J . . e 4, ° e © O
. ° o o Y o%e e ° o °
. . [ J o ® e ® o o
. 0
o . . o oeee o ° % @
—~ ° . [ ] . o o o o [ J o)
°(v) * % O ..‘: o %0 o ® ® (] .;
° *e . ¢ ™ ‘ : !.. o 0 00 o o (X ]
° [ ] &, 00 (OO ® . ‘o0
° ® o L ¥ . e o oo
- . RO “® * oo
. ) FRL I | o oo
° '. [ ] ° ° e °
8 o, . . . ° [ X )
(4 @ o L, . . D L4 o0
o o S0 e %o % PS =
P ® . e o © e
° ° O U e o [ J =
& ° ° o o L4
. [ J o R . . [ J
° .. [ J °
[ * ° *
. (:).................
’(/-\) (100000000000000OCO0CO .
~— % ° ° .'. . ° .
o0 O e O QD * !
[ X J [ J oo ° [ J [ X J ®
OO e ° °.0o oo o % (:’
. oo o °e e oo e ig
[ X J [ J [ J [ X J .'.
[ X J [ J [ J [ X J °
X 1)
o6 o [ J
[ X J [ J . [ J e o
*e - ! !
OO eDe

© 2019 Microchip Technology Inc.

DS70005389A-page 42



Hardware

. [0 ‘eccecocoee ° XX XXXXxxle
°°| @O 0000000000 ...o....... o..oH....-..... o0
* ° . oo / ”o
() ° (] () so. °

.
%
.
.

.

[ )

P P XXXy
: . . Ty
$ e * kel

S L o | ~
A > c ‘000000
° N ° . ®
) L)
e )

DS70005389A-page 43

© 2019 Microchip Technology Inc.






Hardware

DS70005389A-page 45

© 2019 Microchip Technology Inc.



Hardware

228

o) o)
1020,

NATAIAIAAYAA
JAOLOLOZOZ0200);

DS70005389A-page 46

© 2019 Microchip Technology Inc.



Hardware

© 2019 Microchip Technology Inc.

DS70005389A-page 47



Hardware

[
TI0AATIEN Toos
D HOT TeAa
i "
ar oar ] il
DI:ID D amMT 20V D
-
t<n fove]
& [ = —
- r h
Z L1 =
3 . A=
® —
& I:LI :I o AIW09
> (. 1
DD 20AT
£0AQ Q X3
00000UTL  emn
339V0 ar o
002L
) ave 199 elaq
L LN o0ozar
<aq O €089 soeq
L BN €ve
— osa9 00A9 0€29
+ 73230 T3239 .
— 0 1s09 8saq a0Ad
L oue €ve —
ou 000000 = 8saq €0AT »0AQ
| [Jow ovg n}
€029 0089 logq
+ Joue e
Slaq 8sad 1809
L ave B
Corake g 2020 NG ec0q
+ N7 11y (=) o <0Aq
O e 22
L eraq
owm 102l =
€UE 2%a9 — o tiaa
[}
gve 1€99 ] ssaq
009L
0eaq a% ===
elnd c0Ad ”
[ ar e
£10q 099 Q3UIAIX 0eaq
#30A3H MOISMITXI 0eaq €109
034 ENG]
| o] awo] 2080 thoa
U oo _ou]
YOGL| erq 2809
[Nal] — rolqa — to8q
[ owa] wwa ona e
0089
el IR e v
»*eaq — alaq
_ 15A9 »089
o1Aq — w 81aq
o ssaq 1509
ssAd — z ers
N 0s09 ss09
— 1£99 — o 819
% ase 2%
€1aq ssaq
0oaq — 8saq
€089 o 9
w @ 9 = a o o o © @ ©
oo 85 3838085322388, 3
D 03l E
Q T o 9 T X2 5 B YO N Y B O O A —
§3¢3§3983§¢8528¢84%¢
= Il
Ml 0 = =
- —/ —/
H -|
9 1 —
= F
— =] 8 -]
— =3 [
- [ El

© 2019 Microchip Technology Inc. DS70005389A-page 48



Hardware

© 2019 Microchip Technology Inc.

DS70005389A-page 49



Hardware

6.2 Bill of Materials

1 C200 Ceramic capacitor, 22 uF, SMD 1206, X5R, 25V, 10%
1 C201 Ceramic capacitor, 2.2 uF, SMD 0805, X5R, 25V, 10%, (de20024)
3 | C202, C203, C804 Ceramic capacitor, 4.7 uF, SMD 0805, X5R, 25V, £10 %
6 C204, C206, C207, C212, Ceramic capacitor 1 UF 16V 10% X5R 0603
C213, C220
1 C205 Ceramic capacitor, 100 uF, SMD 1210, X5R, 16V, 20%
1 C208 Ceramic capacitor, 10 nF, SMD 0402, X7R, 25V, +/-10%
1 C209 Ceramic capacitor, 22 uF, SMD 0805, X5R, 10V, A+20%
4 C214,C219, C300, C803 Ceramic capacitor, 4.7 uF, SMD 0402, X7R, 25V
3 | C301, C302, C307 Ceramic capacitor, 1 nF, SMD 0402, COG, 50V, +/-5%
2 C303, C404 Ceramic capacitor, 10 pF, SMD 0402, NP0, 50V, +/-5%
2 C304, C309 Ceramic capacitor, 22 pF, SMD 0402, NPO, 50V, +/-5%
5 C306, C308, C314, C315, Ceramic capacitor, 2.2 uF, SMD 0402, X5R, 6.3V, +/-20%
C700
42 |C210, C211, C215, C217, Ceramic capacitor, 100 nF, SMD 0402, X7R, 16V, +/-10%

C218, C305, C310, C311,
C312, C313, C400, C401,
C402, C403, C405, C406,
C407, C408, C410, C411,
C412, C413, C414, C415,
C416, C418, C419, C420,
C701, C702, C703, C704,
C705, C706, C707, C708,
C709, C711, C801, C802,

C805, C806
1 C409 Ceramic capacitor, 10 uF, SMD 0603, X5R, 10V, 20%
1 C4a17 Capacitor Tantalum 10V 2.2 uF 10% ESR = 6 ohm, 1206
1 C710 Ceramic capacitor, 10 uF, SMD 0805, X5R, 10V, 10 %, (de19441)
1 C800 Ceramic capacitor, 15 pF, SMD 0402, NPO, 50V, +/-5%
2 D200, D300 TVS Diode Low-Capacitor 3-CH ESD-Protection for HS Data
Interfaces SOT553
4 | D201, D202, D203, D204 2A, 30V,Vf = 0.43V, Schottky diode, SOD-123 FL
2 D205, D301 LED, Green, Wave length = 575nm, SMD 0805, +70°
2 D302, D400 LED, Yellow, Wave length = 5 91nm, SMD 0805, +70°
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........... continued

1 J200 Through-hole DC jack 2.1 mm, 12V, 3A

1 J201 Pin header, 2 x 2, Right Angle, 2.54 mm, THT, Pin-in-Paste

1 J202 CONN RCPT USB MICRO AB SMD

1 J300 mikroBUS™ USB 2.0 Receptacle Connector 5 Position Surface
Mount, Right Angle; through- hole

1 J204 1 x 3 pin header, 2.54 mm pitch, THM

2 J400, J401 1 x 2 pin header, 2.54 mm pitch, Pin-in-Paste THM

2 J402, J805 1 x 2 pin header, right angle, 2.54 mm pitch, through-hole

7 1J500, J501, J502, J506, J507, 1 x 8 receptacle pin header, low- insertion force, 2.54 mm pitch

J900, J901 THM, Pin-in-Paste

1 J503 2 x 3 pin header, 2.54 mm pitch, Pin-in-Paste THM

1 J504 2 x18 female pin header, 2.54 mm pitch, THM

1 J505 1 x 10 receptacle pin header, low insertion force, 2.54 mm pitch
THM, Pin-in-Paste

2 J600, J902 2 x 10 pin header, 2.54 mm pitch, Pin-in-Paste THM, 1 mm hole

1 J601 Samtec TSM series, 2 x 15 pin header, straight, 2.54 mm pitch
SMD

2 J602, J604 Pin header, 2 x 10, Right Angle, 2.54 mm, THM, Pin-in-Paste

1 J603 50-mil header, shrouded, pin 7 removed, SMD

1 J700 Micro SD Card Connector, (8 + 2) Position Push - Push, SMT,
Right Angle Gold

2 J800, J802 1 x 12 - THM - Female Receptacle - 0.05 pitch

2 J801, J803 1 x 3 - THM - Female Receptacle - 0.05 pitch

1 J8o4 1 x 3 pin header, 2.54 mm pitch, Right angle THM, Pin-in-Paste

1 J903 2 X 6 pin header, 2.54 mm pitch, Pin-in-Paste, 1 mm hole

1 J1000 PIC32 GFX Connector W_MOUNTING LOC_2199230-3

5 1JS204, JS400, JS401, JS402, Jumper cap for 2.54 mm pin header

JS805

11 L201, L202, L203, L204, L300, SMD RF inductor 0603. Z = 470 Ohm (@100 MHz), Max
L301, L400, L401, L402, L403, R(dc)=0.65 Ohm, Max current = 1A

L404
1 L200 2.2 AuH Shielded Power Inductor, 4 x 4 x 2 mm, Isat = 5.6A , Irms
=4 .0A, DCR = 35.2 mi®
2  MH1, MH2 Round Standoff Threaded M2.5 x 0.45 Steel 0.098 (H2.50 mm)
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........... continued

3 | Q200, Q204, Q206

1 Q201

2 1 Q202, Q203
1 Q205
2 Q300, Q301

11 R200, R201, R700, R701,
R702, R703, R705, R710,
R711, R805, R1000

1 R202
1 R203

76 | R204, R207, R208, R220,
R221, R301, R302, R303,
R304, R305, R311, R312,
R319, R325, R327, R403,
R404, R408, R410, R414,
R415, R416, R417, R421,
R422, R423, R424, R425,
R427, R428, R429, R430,
R431, R432, R433, R434,
R435, R436, R437, R438,
R439, R440, R441, R442,
R443, R444, R445, R446,
R447, R485, R486, R487,
R489, R492, R495, R498,
R499, R500, R501, R502,
R503, R504, R505, R506,
R508, R509, R511, R514,
R600, R601, R602, R603,
R800, R801, R901, R903

5 R205, R300, R328, R330,
R802

6 | R206, R313, R314, R315,
R411, R412

3 R209, R210, R215

P-ch. MOSFET. -30V, -3.0A continuous, -24A Peak. RDS(ON) =
0.098 Ohm@VGS = -10V, RDS(ON) = 0.165 Ohm@VGS = -4.5V,
-2.5V<VGS(th)<-1.0V

P-CH MOSFET, SOT-23, 20V, 3A, Rds(on) = 0.097 mOhm@3A,
4.5V

P-Channel Power MOSFET 20V 2.4A continuous 10A peak
N-channel MOSFET, SOT23, 20V, 4.2A

N-Channel MOSFET. 60V, 0.300A continuous, 1.2A Peak.
RDS(ON) = 3.8 Ohm@VGS = 4.5V, VGS(th) < 2.5V

Thick film resistor, SMD 0402, 1/16W, 1%

RES 19.6 kOhm 1% 1/16W 0402
RES SMD 2.49 kOhm 1% 1/16W 0402
RES 0.0 Ohm 1/16W 0402 SMD

Thick film resistor, 1M, SMD 0402, 1/16W, 1%

Thick film resistor, 1K, SMD 0402, 1/16W, 1%

Thick film resistor, 47K, SMD 0402, 1/16W, 1%
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........... continued

10 R211, R212, R216, R218,
R704, R706, R707, R708,
R709, R1001

15 R213, R217, R306, R307,
R308, R309, R310, R320,
R321, R322, R323, R324,
R329, R331, R400

1 R214

16 R219, R316, R317, R326,
R401, R405, R413, R426,
R484, R488, R490, R491,
R493, R494, R496, R497

1 R222
1 R318
1 R406

36 R448, R449, R450, R451,
R452, R453, R454, R455,
R456, R457, R458, R459,
R460, R461, R462, R463,
R464, R465, R466, R467,
R468, R469, R470, R471,
R472, R473, R474, R475,
R476, R477, R478, R479,
R480, R481, R482, R483

2 | R803, R804

1 U200
1 U201
1 U202
1 U300
1 U400
1 U700
1 U701
1 U702
1 usoo
1 | XC300

Thick film resistor, 100K, SMD 0402, 1/16W, 1%

Thick film resistor, 330R, SMD 0402, 1/16W, 1%

Thick film resistor, 30K, SMD 0402, 1/16W, 1%
Thick film resistor, 39R, SMD 0402, 1/16W, 1%

RES SMD 475 Ohm 1% 1/16W 0402

Thick film resistor, 6.81K, SMD 0402, 1/16W, 1%
Thick film resistor, 5.62K, SMD 0402, 1/16W, 1%
RES 22 Ohm 1/20W 5% 0201 SMD

Thick film resistor, 62R, SMD 1210, 0.5W, 1%
Microchip Buck Regulator 12V 6A MIC24052 QFN-28
LDO 3.3V 0.3A SOT-23-5

LDO 3.3V 0.5A 6TDFN

EDBG controller

ARM® Cortex®-M7 microcontroller,LQFP144

2 Kbit [2C EEPROM, single EUI-48 MAC, 1.7-5.5V, 2 x 3 mm
UDFN (8MA2)

16 Mbit SDRAM (512K Words x 16 Bits x 2 Banks), 143 MHz 3,3V
FLASH 32MBIT_8SOIC (W5.3 mm) SST26VF032BAT-1041/SM
High-speed CAN Transceiver with Standby mode CAN FD Ready

Fox FQ5032B 12.0000 MHz 20pF SMD crystal 738B-12, Fox
FQ5032B 12.0 MHz SMD crystal 738B-12
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........... continued

1 Y400

1 Y401

1 Y800

2 SW201, SW400
4 E1,E2,E3, E4
2 81,82

Oscillator 32.768 KHz 1.71-3.3V DSC60xxL3.2xW2.5H0.9
Oscillator 12.000 MHz 1.71-3.3V DSC60xxL3.2xW2.5H0.9
Oscillator 50 MHz 1.71-3.3V DSC60xxL3.2x\W2.5H0.9
SWITCH, SMD, 260 g¢f, 6.4 mm X 6.2 mm

2.8 mm adhesive feet, diam 8.0 mm

M2.5 x 5 mm Pan Phillip Screw
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The Microchip Web Site

Microchip provides online support via our web site at http://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 http://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: http://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.
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* 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.

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 I/0, SMART-L.S., SQI, SuperSwitcher, SuperSwitcher I, 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 Il GmbH & Co. KG, a subsidiary of
Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
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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 EEPROMSs, 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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