
 EV40E67A
 SAM9X60-Curiosity User's Guide

Scope
This user's guide introduces the SAM9X60-Curiosity board (EV40E67A) and describes the development and
debugging capabilities running on SAM9 Arm®-based embedded MPUs.
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1. Introduction

1.1 Document Layout
The document is organized as follows:

• Chapter 1. “Introduction”
• Chapter 2. “Product Overview” – Important information about the SAM9X60-Curiosity board
• Chapter 3. “Function Blocks” – Specifications of the SAM9X60-Curiosity and high-level description of the major

components and interfaces
• Chapter 4. “Installation and Operation” – Instructions on how to get started with the SAM9X60-Curiosity board
• Appendix. “Schematics and Layouts” – SAM9X60-Curiosity schematics and layout diagrams

1.2 Recommended Reading
The following Microchip document is available and recommended as a supplemental reference resource:

• SAM9X60 Data Sheet. Lit. Number DS60001579
• SAM9X60 SiP Data Sheet. Lit. Number DS60001580
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2. Product Overview
The SAM9X60-Curiosity follows the Microchip MPU strategy for low-cost evaluation kits, showcasing all the features
that the SAM9X60D1G MPU can offer.

2.1 SAM9X60-Curiosity Features
Table 2-1. SAM9X60-Curiosity Features

Characteristic Specification Featured Components

Processor 233-ball TFBGA, 14x14 mm, 0.8 mm pitch Microchip SAM9X60D1G-I / 4FB

External clock

24 MHz Oscillator MEMS

32.768 KHz Crystal

25 MHz Clock generator for ETH PHY

DSC6102HI2B-024.0000T

FC-12M 32.7680KA-A3

DSC6102HI2B-025.000

Memory

1 Gb DDR2

One 4 Gb NAND Flash

One 2 Kb EEPROM

Internal Memory

Macronix MX30LF4G28AD-XKI

Microchip 24AA025E48

SD/MMC
One μSD card interface

One SD card / Radio Module interface

–

–

USB
One Micro-B USB device

Two stacked USB Type-A connectors
Microchip MIC2026-1YM

CAN Two CAN interfaces 2 * Microchip MCP2542

Ethernet
One Ethernet 10/100

One RJ45 connector
Microchip KSZ8081RNAIA-TR

LCD One LCD RGB666 interface –

Debug port
One UART Debug connector

One JTAG interface

–

–

Board monitor
One RGB (Red, Green, Blue) LED

Three push button switches

–

–

Expansion Raspberry Pi 40-pin GPIO connector

One mikroBUSTM connector

–

Hundreds of possible Click™ extensions featuring
Microchip functions inside

Power management Power Supply Unit Microchip MCP16501TA-E/RMB

Board supply System 5 VDC from USB A –
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2.2 Evaluation Kit Specifications
Table 2-2. Evaluation Kit Specifications

Characteristic Specification

Board Identification SAM9X60-Curiosity

Board Supply Voltage USB powered

Temperature Operating: –40°C to +85°C

Relative Humidity 0 to 90% (non-condensing)

Main board dimensions 115 mm × 85 mm x 17.1 mm

RoHS Status RoHS 3 Compliant

China RoHS Status EFUP50

REACH Status REACH Compliant

2.3 Power Sources
One option is available to power up the SAM9X60-Curiosity board:

• Powering through the USB Micro-B connector on the USBA port (J1)

Table 2-3. Electrical Characteristics

Electrical Parameters Value

Input voltage 5 VDC

Maximum input voltage (limits) 6 VDC

Maximum 3.3 VDC current 300 mA

CAUTION
The SAM9X60-Curiosity board runs at a 3.3V voltage level logic. The maximum voltage that the I/O pins
can tolerate is 3.3V. Providing higher voltages (e.g., 5V) to an I/O pin could damage the board.
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2.4 Connectors on Board
The fully-featured SAM9X60-Curiosity board integrates multiple peripherals and interface connectors, as shown in
the following figure.

Figure 2-1. SAM9X60-Curiosity Connectors
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Table 2-4. SAM9X60-Curiosity Board Interface Connectors

Connector Interfaces to

J1 USB 2.0 Micro-B (USB-A)

J3 μSD-CARD connector

J5 SD Card / Radio module connector

J6 Ethernet 10/100 RJ45 (port 1)

J7 Dual CAN (DNP)

J8 mikroBUS connector

J9 Raspberry Pi GPIO connector (DNP)

J10A Stacked USB Type-A (USB-B)

J10B Stacked USB Type-A (USB-C)

J11 FTDI connector (UART debugger)

J12 JTAG connector (DNP)

J13 LCD connector

J14 RX connector (Debug/CAN0)

J15 TX connector (Debug/CAN0)
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2.5 Default Jumper Settings
Table 2-5. SAM9X60-Curiosity Jumper Settings

Jumper Default Setting Function

J4 Closed
NAND BOOT:

• Opened: Disable BOOT
• Closed: Enable BOOT

J14 1-2
RX Selection:

• 1-2: DEBUG RX
• 2-3: CAN0 RX

J15 1-2
TX Selection:

• 1-2: DEBUG TX
• 2-3: CAN0 TX

2.6 Kit Content
The SAM9X60-Curiosity kit includes the following:

• The SAM9X60-Curiosity board inside an ESD bag
• One USB-A to USB Micro-B cable
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3. Function Blocks
This section covers the specifications of the SAM9X60-Curiosity and provides a high-level description of the board's
major components and interfaces. This document is not intended to provide detailed documentation about the
processor or about any other component used on the board. It is expected that the user will refer to the appropriate
documents of these devices to access detailed information.

Figure 3-1. SAM9X60-Curiosity Block Diagram
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Figure 3-4. Processor Power Supplies
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3.2.2 Main Configuration and Control
This block depicts the main block for processor configuration and control:

• XIN and XOUT are the Main Clock Oscillator input/output.
• XIN32 and XOUT32 are the Slow Clock Oscillator input/output.
• SHDN is an output signal used to enable and disable an external power supply circuit.
• WKUP is an event detection input pin used to wake up the processor from Shutdown state.
• JTAGSEL is an input that when pulled high enables the JTAG boundary scan.
• TCK, TDI, TDO, TMS and RTCK are used for JTAG communication.
• NRST is the processor main reset input.
• HSD_A/B/C are the three USB ports embedded inside the MPU.
• RTUNE is used for USB external tuning.
• TST input is reserved for processor manufacturing tests.
• ADVREFP and ADVREFN are the positive and negative reference points for the Analog to Digital Converter. A

small low-pass filter is placed to reduce the input noise and improve accuracy.
• DDR_VREF pin serves as a voltage reference input for the DDR I/Os.
• DDRCAL is used to calibrate all DDR I/Os.
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Figure 3-5. Processor Main Configuration and Control
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3.2.3 Clock Circuitry
The embedded MPU generates its necessary clocks based on two oscillators: one slow clock (SLCK) oscillator
running at 32.768 kHz and one main clock oscillator running at 24 MHz.

The main clock oscillator is implemented with a MEMS (Micro Electro-Mechanical System) device DSC6102.

Figure 3-6. Processor Clock Circuitry
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3.2.4 Reset Circuitry
Three reset sources for the SAM9X60D1G MPU are placed on the board:

• Power-on Reset from the power management unit MCP16501
• User push button reset SW1
• External JTAG reset
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Figure 3-9. Processor PIO Muxing
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Table 3-1. Processor PIOs Pin Assignment and Signal Description

Pad Power Rail Function I/O Type

PA0

VDD_3V3 MBUS_TWD
TWI Data (TWD) bidirectional line shared between the mikroBUS,
EEPROMs and external 40-pin connectorVDD_3V3 EEPROM_TWD

VDD_3V3 RPI_TWD

PA1

VDD_3V3 MBUS_TWCK
TWI Clock (TWCK) output line shared between the mikroBUS,
EEPROMs and external 40-pin connectorVDD_3V3 EEPROM_TWCK

VDD_3V3 RPI_TWCK

PA2 VDD_3V3 SDMMC1_DAT1 Data 1 bidirectional line going to the SD card connector

PA3 VDD_3V3 SDMMC1_DAT2 Data 2 bidirectional line going to the SD card connector

PA4 VDD_3V3 SDMMC1_DAT3 Data 3 bidirectional line going to the SD card connector

PA5 VDD_3V3 CAN1_TX CAN Transmit output line going to the second CAN transceiver
MCP2542

PA6 VDD_3V3 CAN1_RX CAN Receive input line going to the second CAN transceiver
MCP2542

PA7 VDD_3V3 RPI_NPCS0 SPI Chip Select 0 output line for the external 40-pin connector

PA8
VDD_3V3 MBUS_NPCS SPI Chip Select 0 output line for the mikroBUS connector

VDD_3V3 RPI_NPCS1 SPI Chip Select 1 output line for the external 40-pin connector

PA9
VDD_3V3 DBGU_RX DEBUG UART Receive (DRX) input line

VDD_3V3 CAN0_RX CAN Receive input line going to the first CAN transceiver MCP2542
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...........continued
Pad Power Rail Function I/O Type

PA10
VDD_3V3 DBGU_TX DEBUG UART Transmit (DTX) output line

VDD_3V3 CAN0_TX CAN Transmit output line going to the first CAN transceiver MCP2542

PA11 VDD_3V3 SDMMC1_DAT0 Data 0 bidirectional line going to the SD card connector

PA12 VDD_3V3 SDMMC1_CMD Command (CMD) bidirectional line going to the SD card connector

PA13 VDD_3V3 SDMMC1_CK Clock (CLK) output line going to the SD card connector

PA14 VDD_3V3 SDMMC1_WP Write protect (WP) input line going to the SD card connector

PA15 VDD_3V3 SDMMC0_DAT0 Data 0 bidirectional line going to the μSD card connector

PA16 VDD_3V3 SDMMC0_CMD Command (CMD) bidirectional line going to the μSD card connector

PA17 VDD_3V3 SDMMC0_CK Clock (CLK) output line going to the μSD card connector

PA18 VDD_3V3 SDMMC0_DAT1 Data 1 bidirectional line going to the μSD card connector

PA19 VDD_3V3 SDMMC0_DAT2 Data 2 bidirectional line going to the μSD card connector

PA20 VDD_3V3 SDMMC0_DAT3 Data 3 bidirectional line going to the μSD card connector

PA21
VDD_3V3 MBUS_MISO SPI Host Input Client Output (MISO) input line shared between the

mikroBUS and external 40-pin connectorsVDD_3V3 RPI_MISO

PA22
VDD_3V3 MBUS_MOSI SPI Host Output Client Input (MOSI) output line shared between the

mikroBUS and external 40-pin connectorsVDD_3V3 RPI_MOSI

PA23
VDD_3V3 MBUS_SCLK SPI Clock (SCLK) output line shared between the mikroBUS and

external 40-pin connectorsVDD_3V3 RPI_SCLK

PA24 VDD_3V3 RPI_GPIO1 GPIO going to the external 40-pin connector

PA25 VDD_3V3 SDMMC0_CD Card Detect input line going to the μSD card connector

PA26
VDD_3V3 USBB_OVCUR USBB over current flag input

VDD_3V3 RPI_GPIO17 GPIO going to the external 40-pin connector

PA27
VDD_3V3 USBA_VBUS_DETECT USBA VBUS detect input

VDD_3V3 RPI_GPIO27 GPIO going to the external 40-pin connector

PA28
VDD_3V3 USBC_OVCUR USBC over current flag input

VDD_3V3 RPI_GPIO22 GPIO going to the external 40-pin connector

PA29
VDD_3V3 USER_BUTTON GPIO used as input to probe the changes of the user button

VDD_3V3 RPI_GPIO24 GPIO going to the external 40-pin connector

PA30 VDD_3V3 LCD_TWD TWI Data (TWD) bidirectional line going to the LCD connector

PA31 VDD_3V3 LCD_TWCK TWI Clock (TWCK) output line going to the LCD connector

PB0 VDD_3V3 ETH0_RX0 RMII Ethernet Receive Data 0 signal going to KSZ8081

PB1 VDD_3V3 ETH0_RX1 RMII Ethernet Receive Data 1 signal going to KSZ8081

PB2 VDD_3V3 ETH0_RXER RMII Ethernet Receive Error signal going to KSZ8081

PB3 VDD_3V3 ETH0_RXDV RMII Ethernet Receive Data Valid signal going to KSZ8081

PB4 VDD_3V3 ETH0_TXCK RMII Ethernet Transmit Clock signal going to KSZ8081
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...........continued
Pad Power Rail Function I/O Type

PB5 VDD_3V3 ETH0_MDIO RMII Ethernet Management Data I/O signal going to KSZ8081

PB6 VDD_3V3 ETH0_MDC RMII Ethernet Management Data Clock signal going to KSZ8081

PB7 VDD_3V3 ETH0_TXEN RMII Ethernet Transmit Enable signal going to KSZ8081

PB8 VDD_3V3 ETH0_IRQ RMII Ethernet Interrupt Request signal going to KSZ8081

PB9 VDD_3V3 ETH0_TX0 RMII Ethernet Transmit Data 0 signal going to KSZ8081

PB10 VDD_3V3 ETH0_TX1 RMII Ethernet Transmit Data 1 signal going to KSZ8081

PB11 VDD_3V3 RPI_GPIO5/CLK1 GPIO going to the external 40-pin connector / Clock 1

PB12 VDD_3V3 RPI_PWM0 PWM0 signal output line going to the external 40-pin connector

PB13 VDD_3V3 MBUS_PWM PWM signal output line going to the mikroBUS connector

PB14
VDD_3V3 MBUS_AN Analog input from the mikroBUS connector

VDD_3V3 RPI_GPIO13 GPIO going to the external 40-pin connector

PB15 VDD_3V3 MCP16501_LPM MCP16501 Low Power Mode selection output

PB16 VDD_3V3 ETH0_NRST RMII Ethernet Reset signal going to KSZ8081

PB17 VDD_3V3 CAN1_STBY GPIO used as output to place the second CAN transceivers in or out
of standby

PB18 VDD_3V3 MBUS_INT GPIO input used to signal any interrupt request from the mikroBUS
connector

PB19 VDD_3V3 RPI_I2SCK I2S Clock signal going to the external 40-pin connector

PB20 VDD_3V3 RPI_I2SWS I2S Word Select signal going to the external 40-pin connector

PB21 VDD_3V3 RPI_I2SDIN I2S Data IN signal going to the external 40-pin connector

PB22 VDD_3V3 RPI_I2SDOUT I2S Data Out signal going to the external 40-pin connector

PB23 VDD_3V3 RPI_I2SMCK I2S Host Clock signal going to the external 40-pin connector

PB24 VDD_3V3 RPI_GPIO26 GPIO signal going to the external 40-pin connector

PB25 VDD_3V3 MPU_NRSTOUT Output signal used to reset all the devices on the board

PC0 VDD_3V3 MBUS_TX UART Transmit (TX) output line going to the mikroBUS connector

PC1 VDD_3V3 MBUS_RX UART Receive (RX) input line going to the mikroBUS connector

PC2 VDD_3V3 LCD_D2 LCD Data Output 2 (DAT2) signal going to the LCD connector

PC3 VDD_3V3 LCD_D3 LCD Data Output 3 (DAT3) signal going to the LCD connector

PC4 VDD_3V3 LCD_D4 LCD Data Output 4 (DAT4) signal going to the LCD connector

PC5 VDD_3V3 LCD_D5 LCD Data Output 5 (DAT5) signal going to the LCD connector

PC6 VDD_3V3 LCD_D6 LCD Data Output 6 (DAT6) signal going to the LCD connector

PC7 VDD_3V3 LCD_D7 LCD Data Output 7 (DAT7) signal going to the LCD connector

PC8
VDD_3V3 SDMMC1_CD Card Detect signal going to the SD card connector

VDD_3V3 RPI_GPIO23 GPIO going to the external 40-pin connector
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...........continued
Pad Power Rail Function I/O Type

PC9
VDD_3V3 CAN0_STBY GPIO used as output to place the first CAN transceivers in or out of

standby

VDD_3V3 RPI_GPIO6 GPIO going to the external 40-pin connector

PC10 VDD_3V3 LCD_D10 LCD Data Output 10 (DAT10) signal going to the LCD connector

PC11 VDD_3V3 LCD_D11 LCD Data Output 11 (DAT11) signal going to the LCD connector

PC12 VDD_3V3 LCD_D12 LCD Data Output 12 (DAT12) signal going to the LCD connector

PC13 VDD_3V3 LCD_D13 LCD Data Output 13 (DAT13) signal going to the LCD connector

PC14 VDD_3V3 LCD_D14 LCD Data Output 14 (DAT14) signal going to the LCD connector

PC15 VDD_3V3 LCD_D15 LCD Data Output 15 (DAT15) signal going to the LCD connector

PC16 VDD_3V3 RPI_TX UART Transmit output line going to the external 40-pin connector

PC17 VDD_3V3 RPI_RX UART Receive input line going to the external 40-pin connector

PC18 VDD_3V3 LCD_D18 LCD Data Output 18 (DAT18) signal going to the LCD connector

PC19 VDD_3V3 LCD_D19 LCD Data Output 19 (DAT19) signal going to the LCD connector

PC20 VDD_3V3 LCD_D20 LCD Data Output 20 (DAT20) signal going to the LCD connector

PC21 VDD_3V3 LCD_D21 LCD Data Output 21 (DAT21) signal going to the LCD connector

PC22 VDD_3V3 LCD_D22 LCD Data Output 22 (DAT22) signal going to the LCD connector

PC23 VDD_3V3 LCD_D23 LCD Data Output 23 (DAT23) signal going to the LCD connector

PC24 VDD_3V3 LCD_DISP LCD Display ON/OFF output signal going to the LCD connector

PC25 VDD_3V3 LCD_IRQ1 LCD maXTouch interrupt line

PC26 VDD_3V3 LCD_PWM LCD PWM for Contrast Control output signal going to the LCD
connector

PC27 VDD_3V3 LCD_VSYNC LCD Vertical Synchronization output signal going to the LCD
connector

PC28 VDD_3V3 LCD_HSYNC LCD Horizontal Synchronization output signal going to the LCD
connector

PC29 VDD_3V3 LCD_DEN LCD Data Enable output signal going to the LCD connector

PC30 VDD_3V3 LCD_PCK LCD Pixel Clock output signal going to the LCD connector

PC31 VDD_3V3 LCD_IRQ2 LCD Interrupt line for other I2C devices

PD0 VDD_3V3 NAND_RE NAND Flash Read Enable (RE) output signal going to
MX30LF4G28AD-XKI

PD1 VDD_3V3 NAND_WE NAND Flash Write Enable (OE) output signal going to
MX30LF4G28AD-XKI

PD2 VDD_3V3 NAND_ALE NAND Flash Address Latch Enable (ALE) output signal going to
MX30LF4G28AD-XKI

PD3 VDD_3V3 NAND_CLE NAND Flash Command Latch Enable (CLE) output signal going to
MX30LF4G28AD-XKI

PD4 VDD_3V3 NAND_NCS NAND Flash Chip Select (CS) output signal going to
MX30LF4G28AD-XKI
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...........continued
Pad Power Rail Function I/O Type

PD5 VDD_3V3 NAND_RDY NAND Flash Ready/Busy (R/B#) input signal coming from
MX30LF4G28AD-XKI

PD6 VDD_3V3 NAND_D0 NAND Flash Data 0 (D0) bidirectional signal going to
MX30LF4G28AD-XKI

PD7 VDD_3V3 NAND_D1 NAND Flash Data 1 (D1) bidirectional signal going to
MX30LF4G28AD-XKI

PD8 VDD_3V3 NAND_D2 NAND Flash Data 2 (D2) bidirectional signal going to
MX30LF4G28AD-XKI

PD9 VDD_3V3 NAND_D3 NAND Flash Data 3 (D3) bidirectional signal going to
MX30LF4G28AD-XKI

PD10 VDD_3V3 NAND_D4 NAND Flash Data 4 (D4) bidirectional signal going to
MX30LF4G28AD-XKI

PD11 VDD_3V3 NAND_D5 NAND Flash Data 5 (D5) bidirectional signal going to
MX30LF4G28AD-XKI

PD12 VDD_3V3 NAND_D6 NAND Flash Data 6 (D6) bidirectional signal going to
MX30LF4G28AD-XKI

PD13 VDD_3V3 NAND_D7 NAND Flash Data 7 (D7) bidirectional signal going to
MX30LF4G28AD-XKI

PD14 VDD_3V3 LCD_ID ID LCD module

PD15 VDD_3V3 USBC_EN Power delivery enable signal for USBC host interface

PD16
VDD_3V3 MBUS_NRST Reset signal for the mikroBUS connector

VDD_3V3 RPI_GPIO16 GPIO going to the external 40-pin connector

PD17 VDD_3V3 RGBLED_RED D1 red LED

PD18
VDD_3V3 USBB_EN Power delivery enable signal for USBB host interface

VDD_3V3 RPI_GPIO0 GPIO going to the external 40-pin connector

PD19 VDD_3V3 RGBLED_GREEN D1 green LED

PD20 VDD_3V3 RPI_GPIO25 GPIO going to the external 40-pin connector

PD21 VDD_3V3 RGBLED_BLUE D1 blue LED

3.3 On-board Memories
The SAM9X60D1G features a DDR/SDR memory interface and an External Bus Interface (EBI) to enable interfacing
to a wide range of external memories and to almost any type of parallel peripheral.

This section describes the memory devices mounted on the SAM9X60-Curiosity board:

• One DDR2 SDRAM
• One NAND Flash
• One serial EEPROM

Additional memory can be added to the board by:

• Installing an SD or MMC card in the SD/MMC slot,
• Installing a μSD or MMC card in the SD/MMC slot,
• Using the USB ports.
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