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USER GUIDE

Introduction

This user guide introduces the Atmel® SAMA5D3 Xplained evaluation kit and
describes the development and debugging capabilities for applications running on
a SAMA5D36 ARM®-based embedded microprocessor unit (eMPU).

Scope

This guide provides details on the SAMA5D3 Xplained evaluation kit. It is made
up of four main sections:

e Section 1. describes the evaluation kit content and its main features.

e Section 2. provides instructions to power up the SAMA5D3 Xplained board.
e Section 3. provides an overview of the SAMA5D3 Xplained board.

e Section 4. describes the SAMA5D3 Xplained board components.

A t [J M ™ Atmel-11269D-ATARM-SAMASD3-Xplained-XPLD-User Guide_07-Sep-15
mel SMART




Contents

e Boards
—  One SAMA5D3 Xplained board

e Cables

—  One micro-AB type USB cable
e A welcome letter

Related Items

e Atmel SAMA5D3 Series Datasheet
e SAMAS5D3 Xplained Getting Started

2 SAMA5D3 Xplained [USER GUIDE] Atmel

Atmel-11269D-ATARM-SAMAS5D3-Xplained-XPLD-User Guide_07-Sep-15


http://www.atmel.com/products/microcontrollers/arm/sama5.aspx
http://www.atmel.com/products/microcontrollers/arm/sama5.aspx

Table of Contents

1. Evaluation Kit Specifications ........... .. .. . . 4
1.1 Electrostatic Warning . . .. ..o ottt ettt e 4
1.2 Power SUPPlY Warning . . . ..ot 4
2. POWEI U 5
21 Power up the Board. . . ... ... 5
2.2 Sample Code and Technical SUPPOIt . . . ... i e e e 5
3. Hardware IntroducCtion . ... ... . . 6
3.1 INtrOdUCHION .« . o e e 6
3.2 EQUIPMENT LiSt. . . .o 6
3.3 Board featUres. . . ..ot 7
4. Board COmMPONENTS ... .. 8
A1 BoArd OVEIVIEW. . . oottt 8
4.2 Function BIOCKS. . . . ..o 9
4.3  Other Connector Details and PIO Usage SUMMAry . ... ...ttt i ie s 36
4.4  SAMASDS3 Xplained Board Schematics . . ......... ... 48
G T = o = - 60
5.1  The SPI lines available on the LCD connector J22 have been swapped.. .. .................. 60
5.2 JP1 routing is incorrect and results in inaccurate VDDCORE current measurement . . .......... 61
5.3  The TWI1 pull-up charge is @XCESSIVE. . . . .. vt i i e e e e e e e 64
6. ReVISION HiStOry ... . 65
SAMA5D3 Xplained [USER GUIDE 3
Atmel plained | :

Atmel-11269D-ATARM-SAMAS5D3-Xplained-XPLD-User Guide_07-Sep-15



1. Evaluation Kit Specifications

Table 1-1. Evaluation Kit Specifications
Characteristic Specifications
Operating 0°C to +70°C
Temperature
Storage -40°C to +85°C
Relative Humidity 0 to 90% (non-condensing)
RoOHS status Compliant
Ordering code ATSAMA5D3-XPLD

1.1  Electrostatic Warning

ESD-Sensitive Electronic Equipment!
L\ WARNING A o
The evaluation kit is shipped in a protective anti-static package. The board system

must not be subject to high electrostatic potentials.

Electrostatic | \We strongly recommend using a grounding strap or similar ESD protective device
M sf;:,'itc';’e when handling the board in hostile ESD environments (offices with synthetic
carpet, for example). Avoid touching the component pins or any other metallic
element on the board.

1.2 Power Supply Warning

Hardware Power Supply Limitation
L\ WARNING .
Using a power adapter greater than 5Vcc (e.g. the 12Vcc power adapters from

other kits such as Arduino kits) may damage the board.

A WARNING Hardware Power Budget
Using the USB as the main power source (max. 500 mA) is acceptable only with the

use of the on-board peripherals and low-power LCD extension.

When external peripheral or add-on boards need to be powered, we recommend
the use of an external power adapter connected to a J2 DC Jack (can provide up to
1.2A on the 3.3V node).
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2. Power Up

Several power source options are available to power up the SAMA5D3 Xplained board.

The board can be:

e USB-powered through the USB Micro-AB connector (J6 connector - default configuration)

e Powered through an external AC-to-DC adapter connected via a 2.1 mm center-positive plug into the
optional power jack of the board. The recommended output voltage range of the power adapter is 5V at 2A.

e Powered through the Arduino shield.

Unlike Arduino Uno boards, the SAMA5D3 Xplained board runs at 3.3V. The
A WARNING maximum voltage that the 1/0O pins can tolerate is 3.3V. Providing higher voltages

(e.g. 5V) to an I/O pin could damage the board.

2.1 Power up the Board

Unpack the board, taking care to avoid electrostatic discharge. Simply connect the USB Micro-AB cable to the
connector (J6).Then, connect the other end of the cable to a free USB port of your PC.

Table 2-1. Electrical Characteristics
Electrical Parameter Values
Input voltage 5VCC
Maximum input voltage 6 VCC
Max DC 3.3V current available 1.2A
1/0 Voltage 3.3V only

2.2  Sample Code and Technical Support

After booting up the board, you can run sample code or your own application on the board. You can download
sample code and get technical support from the Atmel website.

Linux software and demos can be found on the website Linux4SAM.

Atmel
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3. Hardware Introduction

3.1 Introduction

The Atmel SAMA5D3 Xplained board is a fully-featured evaluation platform for Atmel SAMA5D3 series
microcontrollers. It allows users to extensively evaluate, prototype and create application-specific designs.

3.2 Equipment List

The SAMA5D3 Xplained board is built around the integration of a Cortex®-A5-based microcontroller (BGA 324
package) with external memory, dual Ethernet physical layer transceiver, two SD/MMC interfaces, two host USB
ports and one device USB port, one 24-bit RGB LCD interface and one debug interface.

Seven headers, compatible with Arduino R3, are available for various shield connections.
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3.3 Board features

Table 3-1. Board Specifications
Characteristics Specifications
PCB characteristics 125 x 75 x 20mm (10-layers)
Processor SAMAS5D36 (324-ball BGA package) ARM Cortex-A5 Processor with ARM

v7-A Thumb2® instruction set, core frequency up to 536 MHz.

12-MHz crystal oscillator
Processor clock sources ]
32.768-kHz crystal oscillator

2 x 1Gb DDR2 (16M x 16 bits x 8 banks)
1 x 2Gb SLC NAND Flash (256M x 8 bits)

One Serial EEPROM SPI
One 1-Wire EEPROM

Memory

Optional on-board memory

One 8-bit SD card connector
SD/MMC . -
One optional 4-bit Micro-SD card connector

Two USB Hosts with power switch
One Micro-AB USB device

USB

One LCD interface connector, LCD TFT Controller with overlay, alpha-
blending, rotation, scaling and color space conversion

One Gigabit Ethernet PHY (GRMII 10/100/1000)
One Ethernet PHY (RMII 10/100)

Display interface

Ethernet

One JTAG interface connector

Debug port . )
One serial DBGU interface (3.3V level)

Arduino R3 compatible set of headers

Expansion connectors The SAMA5D36 GPIO, TWI, SPI, USART, UART, Audio and ISI interfaces
are accessible through these headers.

5V from USB or power jack or Arduino shield

Board supply voltage On-board power regulation is performed by a Power Management Unit
(PMU)
Battery On-board optional power Cap for CMOS backup

] Reset, wakeup and free user pushbutton
User interface
One red user/power LED and one blue user LED

SAMAS5D3 Xplained [USER GUIDE 7
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4. Board Components

4.1 Board Overview

The full-featured SAMAS5D3 Xplained board integrates several peripherals and interface connectors, as shown in
Figure 4-1.

Figure 4-1. SAMAS5D3 Xplained Board Overview
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The SAMASD3 Xplained board is equipped with the interface connectors described in Table 4-1.

Table 4-1. SAMASD3 Xplained Board Interface Connectors

Header Interfaces to

J2 Main power supply

J6 USB A device. Supports USB device using a Micro-AB connector

J7 (upper) USB B Host. Supports USB host using a type A connector

J7 (lower) USB C Host. Supports USB host using a type A connector

J23 Serial DBGU 3.3V level

J24 JTAG, 20-pin IDC connector

J10 SD/MMC connector

Ji1 Micro-SD connector

J12 Gigabit Ethernet ETHO

J13 Ethernet ETH1

122 E_xpansio_n connector with all LCD co_ntroller signals for display module connection (QTouch®, TFT LCD
display with Touch Screen and backlight

C41 Optional SuperCap

J14-321 Expansion connectors with Arduino R3 compatible PIO signals

- Various test points located on the board

4.2 Function Blocks

Figure 4-2. Evaluation Kit Architecture
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Processor

The SAMA5D3 Xplained board is built around the SAMA5D36, a Cortex-A5 application processor which combines
high-performance computing device with low-power consumption and a wide range of communication peripherals.
It features a combination of user interface functionalities and high data rate 10s, including LCD controller,
touchscreen, camera interface, Gigabit and 10/100 Ethernet ports, high-speed USB and SDIO.

The ARM Cortex-A5 supports the latest generation of DDR2 and NAND Flash memory interfaces for program and
data storage. An internal 166-MHz multi-layer bus architecture associated with 24 DMA channels and two 64-
Kbyte SRAM blocks, sustains the high bandwidth required by the processor and the high-speed peripherals.

Clock Circuitry

The SAMA5D3 Xplained evaluation board features four clock sources:
e Two clocks are alternatives for the SAMA5D3 series processor main clock
e Two crystal oscillators are used for the GETH and Ethernet MII/RMII chip

Table 4-2. Main Components Associated with the Clock Systems
Quantity Description Component Assignment
1 Crystal for internal clock, 12 MHz Y1
1 Crystal for RTC clock, 32.768 kHz Y2
1 Oscillator for ethernet clock RGMII, 25 MHz Y3
1 Oscillator for ethernet clock RMII, 25 MHz Y4

Power Supplies

The on-board power supply generation is based on the Active-Semi® Power Management Unit (PMU) featuring a
3-channel (3.3V / 1.8V /1.2V or 1.0V) topology. For maximum efficiency, these supply channels are generated by
three integrated step-down converters.

In addition to these 3 DCDC channels, 4 LDO channels with low noise and high PSRR performance are available
for the application. These channels are disabled at startup by default and can be turned on and adjusted under
software control through an I2C link. They are also used to supply the 2.5V VDDFUSE and the 3.3V VDDANA
power inputs of the processor.

The power supply sequencing of the three primary channels is controlled by the PMU itself in full compliance with
the SAMAD3 requirements. The turn-on sequence is: 3.3V first, then 1.8V and finally 1.2V.

There is a known error on the ACT8865 I12C implementation. The port must be shut
A WARNING off after configuration or problems may occur with devices using the same I2C

channel, e.g., TM43xx LCD display.

Refer to the ACT8865 datasheet at http://www.active-semi.com/ for more details.
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Table 4-3 summarizes the power specifications.

Table 4-3. Supply Group Configuration

Nominal Name Power domains Power source

The slow clock oscillator, the internal

3.0v VDDBU 32K RC, the internal 12M RC and a part of | Optional on-board battery
the system controller

3.3V VDDIOPO A part of peripheral I/O lines

3.3V VDDIOP1 A part of peripheral I/O lines

3.3v VDDUTMII The three USB interfaces

3.3V VDDOSC The main oscillator cells PMU

3.3V VDDANA The analog-to-digital converter

12v VODCORE | {  memories and the perpherals

1.2v VDDUTMIC The USB UTMI + core

1.2v VDDPLLA The PLLA cell

1.8V VDDIODDR DDR?2 interface I/O lines PMU

1.8V VDDIOM :i\llﬁa':D, NOR Flash and SMC interface 1/0

3.0V to

33V ADVREF ADC reference voltage J15 header

2.5V VDDFUSE Fuse box for programming PMU

Note:  Jumper footprints are available on board to measure power consumption on main power lines. By default, the jumpers
are not implemented. They are short-circuited by a thin PCB wire. To use this functionality, open the short circuit and
mount a 2-pin jumper.
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Figure 4-3.

Board Power Management Schematic
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4.2.3.1 Power Options
Several power options are available to configure the SAMA5D3 Xplained board powering scheme.
The power sources are selected by a set of OR resistors.

The USB-powered operation is the default configuration. The power source is the USB device port (J6) connected
to a PC or a mini-AB 5V DC supply. The USB supply is sufficient to power the board in most applications if USB
host ports are not used. If USB host ports are used, it is recommended to use a DC supply source.

Schematic diagrams of various power options are illustrated in Figure 4-4.

Figure 4-4. Input Powering Scheme Option Schematic
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Note:  USB-powered operation is a good “single cable” solution because it combines powering and board control through a
unique cable. Consequently, it eliminates the need for other wires and batteries. This power option is suitable for most
projects that only require 5 volts at up to 500 mA.

4.2.3.2 Mains Power Adapter

A mains power supply adapter can be used to provide power to the board. A regulated 5V DC supply of typically
2A is required but a current range of 3A is recommended if the USB ports and expansion headers are likely to be
used. It needs a 2.1 mm plug with a center-hot configuration.

If you are using the USB host ports or expansion board Arduino shields, a higher current is required. To supply the
full 500 mA per port, a mains power adapter must be used.
4.2.3.3 VBAT

By default, VDDBU is delivered through the 3.3V node. An optional SuperCap (C41), used for real-time clock
backup, is provided. The board does not come equipped with the SuperCap. When the SuperCap is not installed,
an R185 must be installed. You must make sure that the R185 is removed prior to installing the SuperCap.

Figure 4-5. VBAT Powering Scheme Option Schematic
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4.2.4 Reset Circuitry

The reset sources for the SAMA5D3 Xplained board are:
e Power-on reset from the Power Management Unit (PMU),
e Reset Pushbutton BP2,
e JTAG reset from an in-circuit emulator (through JTAG interface)

4.25 Memory Organization

The SAMA5D3x-series processor features a DDR2/SDRAM memory interface and an External Bus Interface (EBI)
to interface with a wide range of external memories and to almost any kind of parallel peripherals.

The memory devices that equip the SAMA5D3 Xplained evaluation kit are as follows:

e Two DDR2/SDRAM (MT47H64M16HR) used as main system memory (256 MByte). The board includes 2
Gbits of on-board soldered DDR2 (double data rate) SDRAM. The footprints can also host two DDR2
(MT47H128M16RT) from Micron® for a total of 512 MBytes of DDR2 memory. The memory bus is 32 bits
wide and operates with a frequency of up to 166 MHz (See Figure 4-6).

e One NAND Flash (MT29F2G08BABAEAWP) connected to the processor. The default size is 256 MBytes. The
footprint can also host a 4-Gbit Micron chip for a total of 512 MBytes of NAND Flash memory (See Figure 4-
7).

Figure 4-6. DDR2 Schematic
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Figure 4-7.

4.2.6

4.2.6.1

Atmel
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The following memory part numbers are recommended:

Table 4-4. Recommended Memories
Part Number Supplier Size Type
MT47H128M16 Micron 2 Gb (16 M x 16 x 8 banks) DDR2 - BGA
MT47H128M32 Micron 4 Gb (32 M x 16 x 8 banks) DDR2 - BGA
MT29F2G08 Micron 2Gb NAND Flash - TSOP
MT29F4G08 Micron 4 Gb NAND Flash - TSOP

SD/MMC Interface

The SAMASD3 Xplained board features two high-speed Multimedia Card Interfaces (MCI).

e The first interface is used as an 8-bit interface (MCIO0), connected to a SD/MMC card slot (J10) located on
the bottom side of the PCB.

e The second interface is used as a 4-bit interface (MCI1), connected to an optional Micro-SD card connector
(J11) located on the top side of the PCB.

The MCIO0 SD card power line is enabled by default. It is PIO-controlled through a MOSFET transistor.

Note:  The power source is VCC (3.3 volts).
J10 SD Card Slot

When a card is inserted into the SD/MMC connector, the Card Detect pin (PEO) is tied to ground.
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Figure 4-8.

J10 SD Card Schematic
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4.2.6.2 J11 SD Card Slot (optional)

When a card is inserted into the Micro SD connector, the Card Detect pin is tied to ground. This is detected on pin

PE1 of the main processor.

Figure 4-9.

4.2.7

The SAMA5SD3X-series processor features two high-speed Serial Peripheral Interfaces. One port is used to

J11 Micro SD Card Schematic
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Micro SD CARD INTERFACE - MCI1

Serial Peripheral Interface (SPI)

interface with the optional on-board serial DataFlash®.

There are four main signals used in the SPI interface; Clock, Data In, Data Out, and Chip Select.
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Figure 4-10. Optional Serial DataFlash Schematic
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4.2.8 Optional 1-Wire EEPROM

The SAMA5SD3 Xplained board can use a 1-Wire device as “soft label” to store data such as chip type,

manufacturer’s name, production date, etc.

Figure 4-11. Optional One-Wire EEPROM Schematic
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4.2.9 10/100/100 Ethernet Port

10
o) -5
NC3
Z
Gnesa 2

j DNP(DS2431)

The SAMA5D3 Xplained board features a MICREL PHY device (KSZ9031RN) operating at 10/100/1000 Mb/s. The
board supports the RGMII interface mode. The Ethernet interface consists of four pairs of low-voltage differential
pair signals designated from GRX+ and GTXx plus control signals for link activity indicators. These signals are

routed to the 10/100/1000 BaseT RJ45 connector (J12).

For monitoring and control purposes, LEDs are integrated in the RJ45 connectors to indicate activity, link, and

speed status information for the corresponding ports.

For more information about the Ethernet controller device, refer to the MICREL KSZ9031RN datasheet.

Figure 4-12.  Gigabit Ethernet Schematic
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4.2.10 Ethernet 10/100 Port

The SAMA5D3 Xplained board features a MICREL PHY device (KSZ8081RNB) operating at 10/100 Mb/s. The
board supports RMII interface modes. The Ethernet interface consists of two pairs of low-voltage differential pair
signals designated from GRX+ and GTXxz plus control signals for link activity indicators. These signals are routed
to the 10/100 BaseT RJ45 connector (J13).

For monitoring and control purposes, a LED functionality is added on the RJ45 connectors to indicate activity, link,
and speed status information for the corresponding ports.

For more information about the Ethernet controller device, refer to the MICREL KSZ8081RNB controller
manufacturer's datasheet.

Figure 4-13. RMII Ethernet Schematic
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4.2.11 Indicators

Two LEDs are available on the SAMA5D3 Xplained board. Both can be software-controlled by the user.
e The red LED indicates that power is applied to the board (by default). It can be controlled via software.
e The blue LED is mainly controlled by one GPIO line.

Figure 4-14. LED Indicators Schematic
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4212 USB
The SAMA5D3 Xplained board features three USB communication ports:
Port A: High-speed (EHCI) and full-speed (OHCI) host multiplexed with high-speed USB device Micro-AB

connector (J6)
Port B: High-speed (EHCI) and full-speed (OHCI) host, standard type A connector (J7 upper port)

e Port C: Full-speed OHCI host, standard type A connector (J7 lower port)
The two USB host ports are equipped with 500-mA high-side power switch for self-powered and bus-powered

applications.
The USB device port A (J6) features a VBUS insert detection function through the ladder-type resistors R26 and

R27.

Figure 4-15. USB Interface Schematic

VBUS SENSE) _R26 100K 1% O | 1omre
[7,11] PE9 VDDOSC
r | L C51_|je20pF | YouT
200K ' MN2H
SAMASD3x_BGA324 VDDUTMII
L €53 _|je20pE 116 | a2
- 4 S VDDPLLA
e — 32.768K
Y2 6
USB A DEVICE INTERFACE | —= XOUT32
.
6 c56 11 20pF 6 | e
UBAF-1015P —V61 pigp VDDUTMIC
R —
op 3 W10 | Hysppa
b HHSDMB
GND THEDPE A2 HHspvs VDDANA
HHSDPB
= — 14 HHspMC e X A N “
Uld HHsDPC wulh'wuy'  grrocr  qes oo D
L o coorre 8922499 NN s <«
> 4 @3 000000 S58885 5%%% 33 £ =
@ a OL 000000 000009 Q000 00 5 % ADVREF
EARTH7U557A VBG o o oo [aYayayayaya) [ayayayaya) [ayayaya) [aya) [=} o
L21 1800hm at 100MHz z z zz zzzzzz zzzzz zzzz zz z z
0O 0O 00 0VVLVOLOOLOO [CRUNURUNU] 0ooLo VO O O
T T e T TT
d d dd dddeddd ddddd  Hddd 49 J
. g & A4 Elata o B 45
- R30 c60
) EARTH_USB_ A 5.62K 1% 10pF J J J J J
= 4 R3L AN OR
GNDUTMI N =
MN3 GNDUTMI
a7 5v_USBC 1131 1 EN5V_USBC
J7_USB_A_Up Dual USB A J7 USB B Down { ; T80ohm at 100MHz 5V MAIN | OUTA  ENA < PEA 7]
=7 —— — PP ol ce1 o C62 OVCUR USB PES [7]
5V_USBB 5 1 5V_USBC 100nF 10uF o[ cez | N FLGA
HHSDMB 6 |IA S - 2 HHSDMC —TLoonF
HHSDPE aZ a HHSDPC = = 516N FLeB
5V_USBB L14 2 = sloum cwa 4 ENSV_USBB 1 Pes )
L5 4 ;) 2 E |i0 2 ol cea e
I 1800hm at 1DOMHz Vgi Ioom: I 10uF SP2526A-2E

EARTH_USB EARTH_USB

4.2.13 Pushbutton Switches

The following pushbuttons switches are available:

e One board reset button (BP2). When pressed and released, this pushbutton causes a power-on reset of the

whole board.
One wakeup pushbutton that brings the processor out of Low-power mode (BP1)

e One user pushbutton (BP3)
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Figure 4-16. Pushbutton Schematic
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4.2.14 LCD
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The SAMA5D36 processor drives 24 bits of data and control signals to the LCD interface. Other signals are used
to control the LCD and are also routed to the J22 connector: TWI, SPI, 2 GPIOs for interrupt, ID for 1-Wire

EEPROM (ID_SYS) and power supply lines.

4.2.14.1LCD Connector

One 1.27 mm pitch 50-pin header is provided to gain access to the LCD signals.

Figure 4-17. LCD Expansion Header Interface Schematic
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4.2.14.2LCD Power

To operate correctly with various LCD modules, regardless of the processor, two voltage lines are available: 3V3
by default and 5V_MAIN, both selected by OR resistors R92 and R93.
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4.2.15 Debug JTAG/ICE and DBGU

4.2.15.1 Debug JTAG/ICE

A 2x10-pin JTAG header is implemented on the SAMA5D3 Xplained board to enable the software development
and debugging of the board by using various JTAG emulators. The interface signals have a voltage level of 3.3V.

Figure 4-18. JTAGI/ICE Interface Schematic
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4.2.15.2DBGU

The SAMA5D3 Xplained board has a dedicated serial port for debugging, which is accessible through the 6-pin
male header J23. Various interfaces can be used as USB/Serial DBGU port bridge, such as FTDI TTL-232R-3V3
USB to TTL serial cable or basic breakout board for the 232/USB converter.

These interfaces are available on the following websites:
e  Adafruit: http://www.adafruit.com/products/284
e  Sparkfun: https://www.sparkfun.com/products/9873

Figure 4-19. DBGU Interface Schematic
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R171 and R172 are optional (not implemented) resistors that can be used for power selection. Power can be
delivered either by the SAMAS5D3 Xplained board or by the debug interface tool. To avoid a contention between
your debug interface (e.g. FTDI) and the on-board power system, be careful during the installation of one of this
resistor.

4.2.16 Expansion Ports

Five 8-pin, one 10-pin, one 6-pin and one 2x18-pin headers (J14 to J21) are implemented on the board to enable
the PIO connection of various expansion cards that could be developed by users or by other sources. Due to

22 SAMASD3 Xplained [USER GUIDE] /Itmel

Atmel-11269D-ATARM-SAMAS5D3-Xplained-XPLD-User Guide_07-Sep-15



multiplexing, different signals can be provided on each pin. These connectors are mechanically- and footprint-
compatible with the Arduino R3 shields. As the SAMAS5D3 signals have a voltage level of 3.3V, 5-V level shields
must not be used on the SAMA5D3 Xplained.

In addition to its standard 10 functionality, the SAMA5D3 processor can provide alternate functions to external 10
lines available on the J14 to J21 headers.

These alternate functions are:

UARTs: UARTO, UART1

USARTs: USARTO, USART1, USART2, USART3
SPI: SPI1

[2C: TWIO, TWI1

Timer capture and compare: TIOA, TIOB

Clock out: PCKO, PCK1, PCK2

PWMs: PWMLO, PWMHO, PWML1, PWMH1
DIGITAL AUDIO: TDO, TKO, TFO, RDO, RKO, RFO
ISI: ISI[DO:D11], ISI_HSYNC, ISI_VSYNC, ISI_PCK
CAN: CAN-RX0, CANTX0, CANRX1, CAN_TX1
Analog: AD[0:11], ADTRG, ADREF

GPIO: MISC

RESET

VBAT

Refer to the SAMA5D3 series datasheet for further details on the PIO multiplexing and alternate function selection.
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4.2.16.1 Functions Available Through the Arduino Headers

The following tables illustrate the functionalities provided by the SAMA5D3 Xplained board. They show the pins
used to implement each functionality.
Note:  Some pins are multiplexed for different functionalities, which means that only one at a time can be active for each pin.

Table 4-5. Function by PIO (Part 1)

PIO NAME PCK IS SsC CAN SPI
PC16 - - TKO - -
PC17 - - TFO - -
PC18 - - TDO - -
PC20/PD28 -- -- RFO - -
PC21/PD29 - - RDO - -
PC19/PD30 PCKO - RKO - -
PD30/PC15 PCKO/PCK2 - - - -
PD31 PCK1 - - - -
PB14 - - - CANRX1 -
PD14 - - - CANRXO -
PB15 - - - CANTX1 -
PD15 -- -- - CANTXO0 --
PC22/PC1 - - - - SPI1_MISO
PC24/PCO - - - - SPI1_SPCK
PC23/PC2 - - - - SPI1_MOSI
PC25 - - - - SPI1_NPCS0
PC26/PA30 - ISI_D11/VSYNC | -- - SPI1_NPCS1
PC27/PA31 - ISI_D10/HSYNC | - - SPI1_NPCS2
PC28 - ISI_D9 - - SPI1_NPCS3
PC29 - ISI_D8 - - -
PA23 . ISI_D7 - - -
PA22 - ISI_D6 - - -
PA21 - ISI_D5 - - -
PA20 -- ISI_D4 - - --
PA19 - ISI_D3 - - -
PA18 - ISI_D2 - - -
PA17 . ISI_D1 - - -
PA16 - ISI_DO - - -
PC30 - ISI_PCK - - -
PA30 -- ISI_VSYNC -- - --
PA31 - ISI_HSYNC - - -
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Table 4-6.

Function by PIO (Part 2)

P10 NAME

UART/USART

ANALOG

MISC

3V3/5Vv

3V3/5Vv

nRTS

nRTS

GND

GND

AREF

5V

5V

PC18

PD21

PD22

PD23

PD24

PD25

PD26

PD27

PC20/PD28

PC21/PD29

PC19/PD30

PD31

PD19/PB15

PA19

TWCK2

PA18

TWD2

PC26

TWD1

PA30

TWDO

PA31

TWCKO

PC26/PA30

TWDO/TWD1

PC27/PA31

TWCKO/TWCK1

PC30

PC29

PD14

PD15

PD18

PD17

PB25

PB26

PB29

PB28

PB27

PWMH1
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Table 4-6. Function by PIO (Part 2) (Continued)

PIO NAME TWI UART/USART ANALOG MISC

PE20 -- SCK2 -- --

PE23 -- CTS2 -- --

PE26 -- TXD2 -- --

PE25 -- RXD2 - -

PE24 -- RTS2 -- --

PE15 - SCK3 - --

PE16 -- CTS3 - -

PE19 -- TXD3 -- --

PE18 -- RXD3 -- --

PE17 -- RTS3 -- --

PC22/PC1 -- -- - GPIO

PC23/PC2 -- -- - GPIO

PC24/PCO -- -- - GPIO

PC9 -- -- - GPIO

PE9 -- -- -- GPIO

PE10 -- -- -- GPIO

PE11 - - - GPIO

PE12 -- - - GPIO

PE16 - - - GPIO

PE31 -- -- -- IRQ/PWML1

PC28 -- -- -- PWMFIO

PA20 -- -- -- PWMHO

PA22 - - - PWMH1

PA21 - - - PWMLO

PA23 - - - PWML1

PE29 -- -- -- TCLK2

PC5 -- -- -- TCLK4

PC8 -- -- -- TCLK5

PC3 - - -~ TIOA4

PC6 - - -- TIOA5

PC4 - - -- TIOB4

PC7 - - - TIOB5
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4.2.16.2J15 Header

Figure 4-20. J15 Header
( ~
s SEEERNII
N N << .c’ o \
Table 4-7. J15 Header 10s

Silkscreen PIO Function 1 Function 2 Function 3 PIO Function 4 Function 5
SCLO PA31 TWCKO UTXD1 ISI_HSYNC -- -- --

SDAO PA30 TWDO URXD1 ISI_VSYNC -- -- -

ARFE -- -- - -- -- -- --

GND -- -- -- -- -- -- --

13 PC24 SPI1_SPCK -- -- PCO ETXO0 TIOA3

12 PC22 SPI1_MISO -- -- PC1 ETX1 TIOB3

11 PC23 SPI1_MOSI -- -- PC2 ERXO TCLK3

10 PC25 SPI1_NPCSO | -- -- -- -- --

9 PC3 ERX1 TIOA4 -- -- -- --

8 PC4 ETXEN TIOB4 -- -- -- --
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4.2.16.3J18 Header

Figure 4-21. J18 Header
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Table 4-8. J18 Header 10s
Silkscreen PIO Function 1 Function 2 Function 3
7 PC5 ECRSDV TCLK4 --
6 PC6 ERXER TIOAS --
5 PC7 EREFCK TIOB5 --
4 PC28 SPI1_NPCS3 PWMFIO ISI_D9
3 PC8 EMDC TCLK5 --
2 PC9 EMDIO -- --
1 PC30 UTXDO ISI_PCK --
0 PC29 URXDO PWMFI2 I1SI_D8
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4.2.16.4J20 Header

Figure 4-22.  J20 Header
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Table 4-9. J20 Header 10s
Silkscreen PIO Function 1 Function 2 Function 3 | PIO Function 4 Function 5 Function 6
TXD3 14 PE19 A19 TXD3 -- - - - -
RXD3 15 PE18 Al18 RXD3 -- - - - -
TXD1 16 PB29 TXD1 -- - - - - -
RXD1 17 PB28 RXD1 -- - - - - -
TXDO 18 PD18 TXDO -- - - - - -
RXDO 19 PD17 RXDO - - -- - - -
SDA 20 PC26 SPI1_NPCS1 TXWD1 ISI_D11 PA30 TWDO URXD1 ISI_VSYNC
SCL 21 PC27 SPI1_NPCS2 TWCK1 ISI_D10 PA31 TWCKO UTXD1 ISI_HSYNC
SAMA5D3 Xplained [USER GUIDE 29
Atmel plained [ ]

Atmel-11269D-ATARM-SAMAS5D3-Xplained-XPLD-User Guide_07-Sep-15



4.2.16.5J19 Header

Figure 4-23.  J19 Header
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Table 4-10. J19 Header 10s

Silkscreen PIO Function 1 Function 2 Function 3 PIO Function 4 | Function 5
PD30 PD30 AD10 PCKO - PC15 PCI2_CK PCK2
pPC17 pPC17 TFO - - - - -

PB26 PB26 CTS1 GRX7 -- -- -- -

PE9 PE9 A9 -- -- -- - -

PA17 PA17 LCDDAT17 ISI_D1 -- -- -- -

PA19 PA19 LCDDAT19 TWCk2 ISI_D3 -- -- --

PA21 PA21 LCDDAT21 PWMLO ISI_D5 - - -

PA23 PA23 LCDDAT23 PWML1 ISI_D7 - - -

PE15 PE15 Al5 SCK3 -- -- - -

PE17 PE17 Al7 RTS3 -- -- -- -

PE11 PE11 All -- -- -- - -

PE23 PE23 A23 CTS2 - -- - -

PE25 PE25 A25 RXD2 - -- - -

PE13 PE13 Al13 - - - - -
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Table 4-10. J19 Header 10s (Continued)
Silkscreen PIO Function 1 Function 2 Function 3 PIO Function 4 | Function 5
PE29 PE29 NWR1/NBS1 TCLK2 -- -- -- --
PC26 PC26 SPI1_NPCS1 TXWD1 ISI_D11 -- -- -
PC16 PC16 TKO -- -- -- - -
PB25 PB25 SCK1 GRX6 -- -- -- -
PB27 PB27 RTS1 PWMH1 -- -- - -
PE10 PE10 A10 - - - - -
PA16 PA16 LCDDAT16 ISI_DO -- -- -- -
PA18 PA18 LCDDAT18 TWD2 ISI_D2 -- -- -
PA20 PA20 LCDDAT20 PWMHO ISI_D4 -- -- --
PA22 PA22 LCDDAT22 PWMH1 ISI_D6 -- -- --
PE16 PE16 Al6 CTS3 -- -- - -
PE20 PE20 A20 SCK2 - -- - -
PE12 PE12 Al12 - - - - -
PE24 PE24 A24 RTS2 -- -- - -
PE26 PE26 NCSO TXD2 -- -- -- --
PE14 PE14 Al4 -- -- -- -- --
PE31 PE31 IRQ PWML1 -- - -- -
PB15 PB15 GCOL CANTX1 - -- - -
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4.2.16.6J16 Header

Figure 4-24. J16 Header
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Table 4-11. J16 Header 10s
Silkscreen PI1O Function 1
MISO1 pPC22 SPI1_MISO
5V/3Vv3 -- Power supply
SPCK PC24 SPI1_SPCK
MOSI1 PC23 SPI1_MOSI
RST NRST System reset
GND -- Power ground
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4.2.16.7 J14 Header

Figure 4-25. J14 Header Position
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Table 4-12. J14 Header 10s

Silkscreen Function

VBAT VBAT supply

3V3 AREF. Reference voltage for the analog inputs of the SAMA5D36 processor.

RST System reset
Main 3.3V supply - generated by the on-board regulator. Maximum sourced current is

3v3 1.2A. This regulator also provides the power supply to the SAMA5D36 microcontroller
and components.

5V Main 5.0V supply

GND System ground

GND System ground

NC Not connected

Atmel
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4.2.16.8J17 Header

Figure 4-26. J17 Header
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Table 4-13. J17 Header 10s
Silkscreen PIO Function 1 Function 2 Function 3 PIO Function 4 Function 5
A0 PC18 TDO -- -- PD20 ADO --
Al PD21 AD1 -- - -- - -
A2 PD22 AD2 -- - - - -
A3 PD23 AD3 -- - - - -
A4 PD24 AD4 -- -- -- -- -
A5 PD25 AD5 -- -- -- - -
A6 PD26 ADG6 -- - -- - -
A7 PD27 AD7 -- - -- - -
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4.2.16.9J21 Header

Figure 4-27. J21 Header
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Table 4-14. J21 Header 10

Silkscreen PIO Function 1 Function 2 Function 3 PIO Function 4 Function 5

A8 PC20 RFO - - PD28 ADS8 -

A9 PC21 RDO - - PD29 AD9 -

Al0 PC19 RKO - - PD30 AD10 PCKO

All PD31 PCK1 - - -- -- -

*x PB14 GCRS CANRX1 -- -- -- --

*x PD19 ADTRG -- -- PB15 GCOL CANTX1

CANRXO PD14 SCKO SPO_NPCS1 | CANRXO -- -- --

CANTXO PD15 CTSO SPI0O_NPCS2 | CANTXO - - -
/ItmeL SAMA5D3 Xplained [USER GUIDE] 35

Atmel-11269D-ATARM-SAMAS5D3-Xplained-XPLD-User Guide_07-Sep-15



4.3  Other Connector Details and PIO Usage Summary

4.3.1 Power Supply
Figure 4-28. Power Supply Connector J2 (Optional)
N>
Table 4-15. Power Supply Connector J2 Signal Description
Pin Mnemonic Signal Description
1 Center +5V
2 - GND
3 -- Floating
4.3.2 JTAG/ICE Connector
Figure 4-29. JTAG port J24
2 4 6 8 10 12 14 16 18 20
O O O O O O O O O O
O O O O O O O O O O
Tt 3 5 7 9 11 13 15 17 19

Table 4-16. JTAGI/ICE Connector J24 Signal Descriptions
Pin Mnemonic Signal Description

This is the target reference voltage. It is used to check if the target has
power, to create the logic-level reference for the input comparators, and

! VTref 3.3V power to control the output logic levels to the target. It is normally fed from VDD
on the target board and must not have a series resistor.

5 VSUbDlv 3.3V DOWer This pin is not connected in SAM-ICE™. It is reserved for compatibility

pply 3.3V'p with other equipment. Connect to VDD or leave open in target system.

JTAG Reset. Output from SAM-ICE to the reset signal on the target

3 NTRST Target Reset - Active-low JTAG port. Typically connected to nTRST on the target CPU. This pin is

output signal that resets the target. | normally pulled High on the target to avoid unintentional resets when

there is no connection.

4 GND Common ground.
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Table 4-16. JTAGI/ICE Connector J24 Signal Descriptions (Continued)
Pin Mnemonic Signal Description
TDI Test Data Input - Serial data JTAG data input of target CPU. It is recommended that this pin is pulled
5 output line, sampled on the rising to a defined state on the target board. Typically connected to TDI on
edge of the TCK signal. target CPU.
6 GND Common ground.
JTAG mode set input of target CPU. This pin should be pulled up on the
target. Typically connected to TMS on target CPU. Output signal that
! TMS Test Mode Select. sequences the target's JTAG state machine, sampled on the rising edge
of the TCK signal.
8 GND Common ground.
TCK Test Clock - Output timing JTAG clock signal to target CPU. It is recommended that this pin is pulled
9 signal, for synchronizing test logic to a defined state on the target board. Typically connected to TCK on
and control register access. target CPU.
10 GND Common ground.
Some targets must synchronize the JTAG inputs to internal clocks. To
fulfill this requirement, a returned and resynchronized TCK can be used
1 RTCK - Input Return Test Clock to dynamically control the TCK rate. SAM-ICE supports adaptive
signal from the target. clocking which waits for TCK changes to be echoed correctly before
making further changes. Connect to RTCK if available, otherwise to
GND.
12 GND Common ground.
TDO JTAG Test Data Output - JTAG data output from target CPU. Typically connected to TDO on target
13 - .
Serial data input from the target. CPU.
14 GND Common ground
15 nSRST RESET Active-low reset signal. Target CPU reset signal.
16 GND Common ground
17 RFU This pin is not connected.
18 GND Common ground
19 RFU This pin is not connected.
20 GND Common ground
4.3.3 USB Type A Dual Port
Figure 4-30. USB Type A Dual Port J19

Atmel
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Table 4-17. USB Type A Dual Port J19 Signal Descriptions

Pin Mnemonic Signal Description
Al Vbus - USB_A 5V power
A2 DM - USB_A Data minus
A3 DP - USB_A Data plus
A4 GND Common ground
Bl Vbus - USB_A 5V power
B2 DM - USB_A Data minus
B3 DP - USB_A Data plus
B4 GND Common ground
Mechamcal _ Shield
pins
4.3.4 USB Micro-AB
Figure 4-31. USB Host/Device Micro-AB Connector J6
h
12345
Table 4-18. USB Device Micro-AB Connector J6 Signal Descriptions
Pin Mnemonic Signal Description
1 Vbus 5V power
2 DM Data minus
3 DP Data plus
4 ID On-the-go identification
5 GND Common ground
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4.3.5 DEBUG Connector

Figure 4-32. DEBUG Connector J23

Table 4-19. DEBUG Connector J23 Signal Descriptions

Pin Mnemonic PIO Signal Description
1 - PE13 -
2 TXD (transmitted data) PB31 RS232 serial data input signal
3 RXD (transmitted data) PB30 RS232 serial data output signal
4 -- -- Power line (5V/3V3)
5 - PE14 -
6 GND -- Common ground
4.3.6 SD/MMC Plus MCIO
Figure 4-33. SD/MMC Socket J10
’Fﬁ - 4.-_,?}}'

Table 4-20. SD/MMC Socket J10 Signal Descriptions

Pin Mnemonic PIO Signal Description
1 DAT3 PD4 Data bit

2 CMD PDO Command line

3 VSS - Command line

4 VCC -- Supply voltage 3.3V
5 CLK PD9 Clock / command line
6 CD PEO Card detect

7 DATO PD1 Data bit
8 DAT1 PD2 Data bit
9 DAT2 PD3 Data bit

10 DAT4 PD5 Data bit

11 DATS PD6 Data bit

12 DAT6 PD7 Data bit

13 DAT7 PD8 Data bit
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Table 4-20. SD/MMC Socket J10 Signal Descriptions

Pin Mnemonic PIO Signal Description
14 WP R57 Protect

15 VSS - Common ground
16 VSS - Common ground

4.3.7 MicroSD MCI1

Figure 4-34. MicroSD Socket J11

Table 4-21. MicroSD Socket J11 Signal Descriptions

Pin Mnemonic PIO Signal Description
1 DAT2 PB22 Data bit 2
2 CD/DAT3 PB23 Card detect / data bit 3
3 CMD PB19 Command line
4 VCC - Supply voltage 3.3V
5 CLK PB24 Clock / command line
6 VSS - Common ground
7 DATO PB20 Data bit 0
8 DAT1 PB21 Data bit 1
9 SW1 -- Not used, grounded
10 CARD DETECT PE1 Card detect

4.3.8 Gigabit Ethernet ETHO RJ45 Socket J12

Figure 4-35. Gigabit Ethernet RJ45 Socket J12

12345678

RJ-45
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4.3.9 Ethernet ETH1 RJ45 Socket J13

Figure 4-36. Ethernet RJ45 Socket J13
12345678

RJ-45

4.3.10 LCD Socket J22

Figure 4-37. LCD Socket J22

A

Table 4-22. LCD Socket J22 Signal Descriptions

PIN Signal Display Module Interface Function MCU Interface Function
Extension module identification (connected

1 ID_SYS to 1-wire EEPROM available on LCD display | Extension module identification
module)

2 GND GND GND

3 DO Data line Data line

4 D1 Data line Data line

5 D2 Data line Data line

6 D3 Data line Data line

7 GND GND GND

8 D4 Data line Data line

9 D5 Data line Data line

10 D6 Data line Data line

11 D7 Data line Data line

12 GND GND GND

13 D8 Data line Data line

14 D9 Data line Data line

15 D10 Data line Data line

16 D11 Data line Data line

17 GND GND GND

18 D12 Data line Data line
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Table 4-22. LCD Socket J22 Signal Descriptions (Continued)
PIN Signal Display Module Interface Function MCU Interface Function
19 D13 Data line Data line
20 D14 Data line Data line
21 D15 Data line Data line
22 GND GND GND
23 D16 Data line Data line
24 D17 Data line Data line
25 D18 Data line Data line
26 D19 Data line Data line
27 GND GND GND
28 D20 Data line Data line
29 D21 Data line Data line
30 D22 Data line Data line
31 D23 Data line Data line
32 GND GND GND
33 PCLK Pixel clock --
34 VSYNC/CS Vertical sync Chip select
35 HSYNC/WE Horizontal sync Write enable
36 géTA—ENABLE/ Data enable Read enable
37 @ SPI_sck @ - SPI_SCK @
38 SPI_MOSI ¥ - SPI_MOSI ™)
39 W SPI_MISO ¥ - SPI_MISO ™)
40 W sPLcs® - spLcs®
41 ENABLE Display enable signal Display enable signal
42 TWI_SDA 12C data line (maXTouch®) I12C data line (maXTouch)
43 TWI_SCL 12C clock line (maXTouch) 12C clock line (maXTouch)
44 IRQ1 maXTouch interrupt line maXTouch interrupt line
45 IRQ2 Interrupt line for other 12C devices Interrupt line for other 12C devices
46 PWM Backlight control Backlight control
a7 RESET Reset for both display and maXTouch Reset for both display and maXTouch
48 VCC 3.3V or 5V supply (OR) 3.3V supply
49 VCC 3.3V or 5V supply (OR) 3.3V supply
50 GND GND GND
Note: See Section 5. “Errata”.
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Most signals can also be configured as simple inputs or outputs from the processor.

4.3.11 PIO Usage

Table 4-23. PIO A Pin Assignment and Signal Description
Power Rail P1O Signal Signal Signal Main Board Function | Extended Function
VDDIOPO PAO LCDDATO - - - LCDDATO
VDDIOPO PA1 LCDDAT1 - - - LCDDAT1
VDDIOPO PA2 LCDDAT2 - - - LCDDAT2
VDDIOPO PA3 LCDDAT3 - - - LCDDAT3
VDDIOPO PA4 LCDDAT4 - - - LCDDAT4
VDDIOPO PA5 LCDDATS5 - - - LCDDATS
VDDIOPO PA6 LCDDAT6 - - - LCDDAT6
VDDIOPO PA7 LCDDAT7 - - - LCDDAT7
VDDIOPO PA8 LCDDATS8 - - - LCDDAT8
VDDIOPO PA9 LCDDAT9 - - - LCDDAT9
VDDIOPO PA10 LCDDAT10 - - - LCDDAT10
VDDIOPO PA11 LCDDAT11 - - - LCDDAT11
VDDIOPO PA12 LCDDAT12 - - - LCDDAT12
VDDIOPO PA13 LCDDAT13 - - - LCDDAT13
VDDIOPO PA14 LCDDAT14 - - - LCDDAT14
VDDIOPO PA15 LCDDAT15 - - - LCDDAT15
VDDIOPO PA16 LCDDAT16 ISI_DO - - ISI_DO
VDDIOPO PA17 LCDDAT17 ISI_D1 - - ISI_D1
VDDIOPO PA18 LCDDAT18 TWD2 ISI_D2 - TWD2/ISI_D2
VDDIOPO PA19 LCDDAT19 TWCK2 ISI_D3 - TWCK2/I1SI_D3
VDDIOPO PA20 LCDDAT20 PWMHO ISI_D4 - ISI_D4
VDDIOPO PA21 LCDDAT21 PWMLO ISI_D5 - ISI_D5
VDDIOPO PA22 LCDDAT22 PWMH1 ISI_D6 - ISI_D6
VDDIOPO PA23 LCDDAT23 PWML1 ISI_D7 - ISI_D7
VDDIOPO PA24 LCDPWM - - - LCDPWM
VDDIOPO PA25 LCDDISP - — - LCDDISP
VDDIOPO PA26 LCDVSYNC - - - LCDVSYNC
VDDIOPO PA27 LCDHSYNC - - - LCDHSYNC
VDDIOPO PA28 LCDPCK - - - LCDPCK
VDDIOPO PA29 LCDDEN - - - LCDDEN
VDDIOPO PA30 TWDO URXD1 ISI—\(/:SYN TWDO URXD1/ISI_VSYNC
VDDIOPO PA31 TWCKO UTXD1 ISU::SYN TWCKO UTXD1/ISI_HSYNC
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Table 4-24. PIO B Pin Assignment and Signal Description
Power Rail PIO Signal Signal Signal Main Board Extended
Function Function
VDDIOP1 PBO GTXO0 PWMHO - GTX0 -
VDDIOP1 PB1 GTX1 PWMLO - GTX1 -
VDDIOP1 PB2 GTX2 TK1 - GTX2 -
VDDIOP1 PB3 GTX3 TF1 - GTX3 -
VDDIOP1 PB4 GRXO PWMH1 - GRXO0 -
VDDIOP1 PB5 GRX1 PWML1 — GRX1 -
VDDIOP1 PB6 GRX2 TD1 - GRX2 -
VDDIOP1 PB7 GRX3 RK1 - GRX3 -
VDDIOP1 PB8 GTXCK PWMH2 - GTXCK -
VDDIOP1 PB9 GTXEN PWML2 - GTXEN -
VDDIOP1 PB10 GTXER RF1 — INT_GETH --
VDDIOP1 PB11 GRXCK RD1 - GRXCK --
VDDIOP1 PB12 GRXDV PWMH3 - INT_ETH -
VDDIOP1 PB13 GRXER PWML3 - GRXER -
VDDIOP1 PB14 GCRS CANRX1 - - CANRX1
VDDIOP1 PB15 GCOL CANTX1 - - CANTX1
VDDIOP1 PB16 GMDC - - GMDC --
VDDIOP1 PB17 GMDIO - - GMDIO -
VDDIOP1 PB18 G125CK - - G125CK -
VDDIOP1 PB19 MCI1_CDA GTX4 - MCI1_CDA -
VDDIOP1 PB20 MCI1_DAO GTX5 - MCI1_DAO -
VDDIOP1 PB21 MCI1_DA1l GTX6 - MCI1_DA1l -
VDDIOP1 PB22 MCI1_DA2 GTX7 - MCI1_DA2 --
VDDIOP1 PB23 MCI1_DA3 GRX4 - MCI1_DA3 -
VDDIOP1 PB24 MCI1_CK GRX5 - MCI1_CK -
VDDIOP1 PB25 SCK1 GRX6 - - SCK1
VDDIOP1 PB26 CTs1 GRX7 - - CTSs1
VDDIOP1 PB27 RTS1 PWMH1 - - RTS1
VDDIOP1 PB28 RXD1 - - - RXD1
VDDIOP1 PB29 TXD1 - - - TXD1
VDDIOPO PB30 DRXD - - DRXD (DBGU) --
VDDIOPO PB31 DTXD - - DTXD (DBGU) -
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Table 4-25. PIO C Pin Assignment and Signal Description
Main Board

Power Rail PIO Signal Signal Signal Function Extended Function
VDDIOPO PCO ETX0 TIOAS - ETX0 ETXO/TIOA3
VDDIOPO PC1 ETX1 TIOB3 - ETX1 ETX1/TIOB3
VVDDIOPO PC2 ERXO TCLK3 - ERXO ERXO/TCLK3
VDDIOPO PC3 ERX1 TIOA4 - ERX1 ERX1/TIOA4
VDDIOPO PC4 ETXEN TIOB4 - ETXEN ETXEN/TIOB4
VDDIOPO PC5 ECRSDV TCLK4 - ECRSDV ECRSDV/TCLK4
VDDIOPO PC6 ERXER TIOAS - ERXER ERXER/TIOA5S
VDDIOPO PC7 EREFCK TIOB5 - EREFCK EREFCK/TIOB5
VDDIOPO PC8 EMDC TCLK5 - EMDC EMDC/TCLK5
VDDIOPO PC9 EMDIO - - EMDIO EMDIO
VDDIOPO PC10 MCI2_CDA LCDDAT20 - - LCDDAT20
VDDIOPO PC11 MCI2_DAO LCDDAT19 — - LCDDAT19
VDDIOPO PC12 MCI2_DA1 TIOAl LCDDAT18 - LCDDAT18
VDDIOPO PC13 MCI2_DA2 TIOB1 LCDDAT17 - LCDDAT17
VDDIOPO PC14 MCI2_DA3 TCLK1 LCDDAT16 - LCDDAT16
VDDIOPO PC15 MCI2_CK PCK2 LCDDAT21 - LCDDAT21/PCK2
VDDIOPO PC16 TKO - - - TKO Audio
VDDIOPO PC17 TFO - - - TFO Audio
VDDIOPO PC18 TDO — - — TDO Audio
VDDIOPO PC19 RKO - - - RKO Audio
VDDIOPO PC20 RFO - - - RFO Audio
VDDIOPO pPC21 RDO - - - RDO Audio
VVDDIOPO PC22 SPI1_MISO - - - SPI1_MISO
VDDIOPO PC23 SPI1_MOSI - - - SPI1_MOSI
VDDIOPO PC24 SPI1_SPCK — - — SPI1_SPCK
VDDIOPO PC25 SPI1_NPCSO - - - SPI1_NPCSO
VDDIOPO PC26 SPI1_NPCS1 TWD1 ISI_D11 - SPI1_NPCS1/TWD1
VDDIOPO pC27 SPI1_NPCS2 TWCK1 ISI_D10 - SPI1_NPCS2/TWCK1
VVDDIOPO PC28 SPI1_NPCS3 PWMFIO ISI_D9 - SPI1_NPCS3/ISI_D9
VDDIOPO PC29 URXDO PWMFI2 ISI_D8 - URXDO/ISI_D8
VDDIOPO PC30 UTXDO ISI_PCK - - UTXDO/ISI_PCK
VDDIOPO PC31 FIQ PWMFI1 - IRQ_PMIC -
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Table 4-26. PIO D Pin Assignment and Signal Description
Power Rail P1O Signal Signal Signal Main Board Extended
Function Function
VDDIOP1 PDO MCIO_CDA - - MCIO_CDA -
VDDIOP1 PD1 MCI0_DAO - - MCI0_DAO -
VDDIOP1 PD2 MCIO_DA1 - - MCIO_DA1 -
VDDIOP1 PD3 MCIO_DA2 - - MCIO_DA2 -
VDDIOP1 PD4 MCIO_DA3 - - MCI0_DA3 -
VDDIOP1 PD5 MCIO_DA4 TIOAO PWMH2 MCIO_DA4 -
VDDIOP1 PD6 MCIO_DA5 TIOBO PWML2 MCIO0_DA5 -
VDDIOP1 PD7 MCI0_DA6 TCLKO PWMH3 MCIO0_DAG6 -
VDDIOP1 PD8 MCIO_DA7 PWML3 - MCIO_DA7 -
VDDIOP1 PD9 MCIO_CK - - MCIO_CK -
VDDIOP1 PD10 SPIO_MISO - - SPI0_MISO SPI0_MISO
VDDIOP1 PD11 SPI0_MOSI - - SPI0_MOSI SPI0_MOSI
VDDIOP1 PD12 SPI0_SPCK - - SPI0_SPCK SPI0_SPCK
VDDIOP1 PD13 SPI0_NPCSO - - SPI0_NPCSO -
VDDIOP1 PD14 SCKO SPIO_NPCS1 CANRXO - SC};??:&%EOPCS
VDDIOP1 PD15 CTSO SPI0O_NPCS2 CANTXO - CSTZO//(?:II\IO_BI(\IOPCS
VDDIOP1 PD16 RTSO SPIO_NPCS3 PWMFI3 - SPIO_NPCS3
VDDIOP1 PD17 RXDO - - - RXDO
VDDIOP1 PD18 TXDO - - - TXDO
VDDIOP1 PD19 ADTRG - - - ADTRG (HSYNC)
VDDANA PD20 ADO - - - ADO/LCD TSC
VDDANA PD21 AD1 - - - AD1/LCD TSC
VDDANA PD22 AD2 - - - AD2/LCD TSC
VDDANA PD23 AD3 - - - AD3/LCD TSC
VDDANA PD24 AD4 - - - AD4
VDDANA PD25 AD5 - - - AD5
VDDANA PD26 ADG6 — — - AD6
VDDANA PD27 AD7 - — - AD7
VDDANA PD28 ADS8 - — - AD8
VDDANA PD29 AD9 - - - AD9
VDDANA PD30 AD10 PCKO - -- AD10/PCKO
VDDANA PD31 AD11 PCK1 - - AD11/PCK1
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Table 4-27. PIO E Pin Assignment and Signal Description
Main Board
Power Rail PIO Signal Signal Signal Function Extended Function
VDDIOM PEO AO0/NBSO - - MCIO_CD -
VDDIOM PE1 Al - - MCI1_CD -
VDDIOM PE2 A2 - - PWR_MCIO -
VDDIOM PE3 A3 - - EN5V_USBB -
VDDIOM PE4 Ad - - EN5V_USBC -
VDDIOM PES A5 - - OVCUR_USB -
VDDIOM PE6 A6 - - - RST_LCD
VDDIOM PE7 A7 - - - IRQ1 / ChgMXT
VDDIOM PES8 A8 - - - IRQ2/ChgQT
VDDIOM PE9 A9 - - VBUS_SENSE A9
VDDIOM PE10 Al0 - - - Al0
VDDIOM PE11 All - - — All
VDDIOM PE12 Al12 — - — Al12
VDDIOM PE13 A13 - - - A13
VDDIOM PE14 Al4 - - - Al4
VDDIOM PE15 Al5 SCK3 - - A15/SCK3
VDDIOM PE16 Al6 CTS3 - - A16/CTS3
VDDIOM PE17 Al7 RTS3 - - Al7/RTS3
VDDIOM PE18 Al8 RXD3 - - A18/RXD3
VDDIOM PE19 A19 TXD3 - - A19/TXD3
VDDIOM PE20 A20 SCK2 - - A20/SCK2
VDDIOM PE21 A21/NANDALE - - A21/NANDALE -
VDDIOM PE22 A22/NANDCLE - - A22/NANDCLE -
VDDIOM PE23 A23 CTS2 - 1-Wire / User LED A23/1-Wire/CTS2
VDDIOM PE24 A24 RTS2 - Power LED A24/RTS2
VDDIOM PE25 A25 RXD2 - - A25/RXD2
VDDIOM PE26 NCSO0 TXD2 - - NCSO0/TXD2
VDDIOM PE27 NCS1 TIOA2 LCDDAT22 - LCDDAT22
VDDIOM PE28 NCS2 TIOB2 LCDDAT23 LCDDAT23
VDDIOM PE29 NWR1/NBS1 TCLK2 - USER_PB NWR1/NBS1/TCLK2
VDDIOM PE30 NWAIT - - nPBSTA_PMIC -
VDDIOM PE31 IRQ PWML1 - - IRQ/PWML1

Atmel
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44 SAMAS5D3 Xplained Board Schematics

This section contains the following schematics:
e General information

e Block Diagram

e PIO Multiplexing Table

e Power Supplies

e SAMAS5D3 Device and USB Interfaces

e DDR2 Memory

e NAND Flash and Optional Memories

e SD and Micro-SD Interfaces

e Gigabit Ethernet

e Ethernet 10/100

e LCD, JTAG, DEBUG and Extended Connectors
48 SAMASDS3 Xplained [USER GUIDE] /Itmel
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Reset
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PMU
Solution SV_INPUT USB
DEVICE
5V & 3v3
USB A,B,C USB
Host
Power rails X2
ATMEL
SAMASD36 JTAG & DBGU gggg
CORTEX(R)-A5 PROCESSOR
USER | t—=in
LEDS __PIO |
o 2/4Gb
jat DDR2
o SDRAM
3 VBAT EBI
5' ANALOG Reference 2Gb
S NAND
o FLASH
o
o
5
- u
)
0 PIO A,...E PIO A,...E
o
=
>
o
0
~
o
=
)
i SERIAL 10/100/1000 10/100
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5 T ) T 3 T 7 T T
P10 MUXING T
@]
LCD PIOA | USAGE PIOA USAGE PIOB USAGE PIOB USAGE PIOC USAGE PIOC USAGE =z
PAO | LCDDATO PA16 | 1SI_DO PBO | GTX0 PB16 | GMDC PCO | ETX0 PC16 | TKO c
ID_SYS 1 PAL | LCDDATL PAL7 | ISI_D1 PBI | GTX1 PB17 | GMDIO PC1 | ETXI PC17 | TFO =
GND 2 PAZ | LCDDATZ2 PA18 | ISI_D2 PB2 | GTX2 PB18 | G125CK PC2 | ERXO PC18| TDO o T
LCDDATO 3 PA3 | LCDDAT3 PA19 | 1SI_D3 PB3 | GTX3 PB19 | MCIL_CDA PC3 | ERXL PC19 | RKO ]
[CDDATL 7 PA4 | LCDDAT4 PA20 | 1SI_D4 PB4 | GRX0 PB20 | MCIL_DAO PC4 | ETXEN PC20 | RFO =
LCDDAT2 5 PA5 | LCDDAT5 PA21 | 1SI_D5 PB5 | GRX1 PB21 | MCI1_DA1L PC5 | ECRSDV PC21 | RDO 8
[CDDAT3 6 PA6 | LCDDAT6 PA22 | 1SI_D6 PB6 | GRX2 PB22 | MCIL_DA2 PC6 | ECRSDV PC22 | SPII_MISO 4
GND 7 PA7 | LCDDAT? PA23 | ISI_D7 PB7 | GRX3 PB23 | MCI1_DA3 PC7 | EREFCK PC23 | SPI1_MOSI Q
LCDDATA B PAS | LCDDATS PA24 | LCDPWM PB8 | GTXCK PB24 | MCIL_CK PC8 | EMDC PC24 | SPI1_SPCK =2
LCDDAT5 9 PA9 | LCDDAT9 PA25 | LCDDISP PB9 | GTXEN PB25 | SCKL PC9 | EMDIO PC25 | SPIT_NPCS0 H @
LCDDAT6 10 PAIL0 | LCDDAT10 PA26 | LCDVSYNC PB10 | INT_GETH PB26 | CTSL PC10 | LCDDAT20 PC26 | SPIL_NPCSI/TWDI/SI_D11
LCDDAT? 11 PAIL | LCDDAT11 PA27 | LCDHSYNC PBI1 | GRXCK PB27 | RTS1 PC11 | LCDDAT19 PC27 | SPIL_NPCS2/TWCK/ISI_D10
GND 12 PA12 | LCDDAT12 PA28 | LCDPCK PB12 | INT_ETH PB28 | RXDL PC12 | LCDDAT18 PC28 | SPIL_NPCS3/ISI_D9
LCDDAT8 13 PAI3 | LCDDAT13 PA29 | LCDDEN PB13 | GRXER PB29 | TXD1 PC13 | LCDDAT17 PC29 | URXDO/ISI_D8
L[CDDAT9 1 PA14 | LCDDAT14 PA30 | 1SI_VSYNC/URXDL PB14 | CANRXL PB30 | DRXD PC14 | LCDDAT16 PC30 | UTXDONIS_PCK
LCDDAT10 15 PAI5 | LCDDAT15 PA3L | ISI_HSYNC/UTXD1 PB15 | CANTXL PB31 | DTXD PC15 | LCDDAT21/PCK2 PC31 | IRQ_PMIC
[CDDAT11 16 .
GND 17 PIOD USAGE PIOD USAGE PIOE USAGE PIOE USAGE
LCDDAT12 18 PDO | MCIO_CDA PD16| SPIO_NPCS3 PEO MCIO_CD PE16 | AL6/CTS3
LCDDAT13 19 PD1 | MCIO_DAO PD17| RXDO PEL MCI1_CD PE17 | AL7/IRTS3
[CDDAT14 20 PD2 | MCIO_DAL PD18| TXDO PE2 PWR_MCIO PEL8 | ALB/RXD3
LCDDAT15 21 PD3 | MCIO_DA2 PD19| ADTRG PE3 EN5V_USBB PE19 | AL9/TXD3
GND 22 PD4 | MCIO_DA3 PD20| ADO PE4 EN5V_USBC PE20 | A20/SCK2 JUMPER DESCRIPTION
LCDDAT16 23 PD5 | MCIO_DA4 PD21| ADL PES OVCUR_USB PE21 | A21/NANDALE PART| DEFAULT FUNGTION lJ
L[CDDAT17 24 PD6 | MCIO_DAS PD22| AD2 PE6 RST_LCD PE22 | A22/NANDCLE 3T SHORT | T CORE Measurement
LCDDAT18 25 PD7 | MCIO_DAG PD23| AD3 PE7 IRQ1L PE23 [I-Wire/User [ed1/A23/CTS2 353 SHORT |1 1ODDR Measurement
[CDDAT19 26 PD8 | MCIO_DA7 PD24| AD4 PES RQ2 PE24 | Power led/A24/RTS2 353 SHORT | T 1OF Measurement
GND 27 PD9 | MCIO_CK PD25| AD5 PE9 VBUS_SENSE/A9 PE25 | A25/RXD2 32 SHORT | 1 10M Measurement
[CDDAT20 28 PD10 | SPIO_MISO PD26 | AD6 PE10| A10 PE26 | NCSO/TXD2 35 CLOSE | CS Nand flash memory
[CDDAT21 29 PD11 | SPIO_MOSI PD27 | AD7 PEIL| All PE27 | LCDDAT22 376 CLOSE | CS Serial flash memory
[CDDAT22 30 PD12 | SPIO_SPCK PD28| AD8 PE12 | AL2 PE28 | LCDDAT23
[CDDAT23 31 PD13 | SPI0_NPCS0 PD29 | AD9 PEI3 | A13 PE29 | NWRI/NBSI/TCLKZ2 e
GND 32 PD14 | SCKO/CANRXO PD30 | ADI0/PCKO PE14 | Al4 PE30| STA_PMIC
LCDPCK 33 PD15 | CTSOICANTXO PD31| /PCKL PE15 | AL5/SCK3 PE31 | ADTRG/PWMLL
LCDVSYNC 34
[CDHSYNC 35
LCDDEN 36
SPI0_NPCS3/AD3_YM| 37
SPIO_MISO/AD2_YP | 38 B
SPI0_MOSVADL XM | 39 |
SPI0_SPCK/ADO_XP | 40
[CDDISP a1
TWD1 2
TWCKI a3
IRQ1 44
TRQZ a5 A
LCDPWM 6
Reset a7
as Atmel
vce a9
GND 50 SAMASD3 Xplained
PIO Assignment
5 T 7 T 3 T 7 T T
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g1-das:

o
R1 R2 R3 R175 R176 R177 OR 0805 [0}
=
S5V_MAIN
e _ 2
c
ol O
[11] 5v_Ext > Rz, DNP(OR o
R176,, » o DNP(OR} o =
» 3IP1 DNP(JUMPER) o)
R3 /AN DNEOR) VDDCORE 2]
R177 A o DNP(OR) P4SMAJ5.0A
DNP(DC JACK) AVDDL_PLL
= us A I
(/" 1600hm at 100MHz
AVDDL H
23 A I
T/ 1600hm at 100MHz
DVDDL
SV_MAIN SV_MAIN B A T
ACT8865 /" 1600hm at 100MHz
ava ava INLAS
INL67 L VDDPLLA
RS\ A x 2R2
P2 DNP(JUMPER) T0UH 60mA
e c7
R6 R7 R8 BR
15K 1% 15K 1% 10k VDRIODDR 4TuF
sw [0 =] [ <TI0 G2 l ¢
= >
[5.9,10,11] NRST T ouTL IOMFL 10uF L 100nF
[7) Pca1 <1 L6 VDDUTMIC
NRSTO R R2
[5] WKUP <} R186 OR ::;?B%TAT TOuH 60mA
7] PE30 <} g BNPOR) 2] Vet sw2 L7~ 220 o ot = av2)
5] SHON [ RIBy AN IK RI1 s A peOR 10 Moo ourz e 10uF _le 100F e 100nF
7] R P3 DNP(JUMPER)
= avs VDDIOPO
pe27 @va)
7] TWCK_PMICC_>—pr75 2 seu sw3 42 Ti5 1 ¢i6 cI7 T800hm at 100MHz
[7] TWo_PMIC > SDA out3 i S [
r— T T
FUSE_2V5 VDDIOP1
18 REFBP a (vs)
I 47nF out4 VDDANA JP4_ DNP(JUMPER)
= outs |4 @v3) . VDDIOM
RI12\ A 499K g LL ’ T800hm at 100MHzZ
nPBIN 7 RI13 OR TPl g c19le
ouTe 4 Qo 100nF
c25 8 R16 R __TP2 g L12 VDDOSC
100nF Q e out? # ) = R17 2R2
o N o g c22 _ls c23 c24 T0uH60mA e
S 85888 g T 22uF ] 22uF | 2.2uF
| . J | E8esE
1 Uy & & 65654
IRLML2502
RI®S caap, P
10n Iy
100K 1
{2on 1?33.,2
WAKUP or RESET H
Force Power ON
SMD TP6 @—SFL
Place TP6 TP7 to Bottom
svD TP7 @—2F2
N
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Power Supply
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USB HOST B&C INTERFACE

5 T 3 T 3 T z T T
;:;:) Place TP4 to Bottom
Populate R185 it (Super)-Capacitor
y no Super Cap (C41) energy storage VDDCORE
a A VDDBU
i BATSIC R185 ol c28 ol cas ol c34 ol c35 ol C36 ol c37 ol C38 ol ca0
ca R2L o2 100nF “100nF=T~100nF ~T~100F —~100nF—~100nF ~[~L00NF—~100nF T~ 1yF
1.5K 1%) DNP(0.2F/3v3) | 100K 1¢ DNP(100K) _L_ £ _ £ _ £ _ . .
g A Fdgy
[11] Veat ava = Lf BREEEE
3 ] O} RN VDDIOM
JTAGSEL & &g o' w'u'w'w'w'u'w /DD
ny o < e ~B21 1) g 56 o1} 5555558 vDDIOM_1 |2 1
R23 1] TMS < —r ™S Qg Qg 2Q2QRQL VDDIOM_2 o ca2 o caz
15K 1% (11 Tk <1 2 7eK se s8 5888888 - EoR=
[11] TDO 10O, 00 ggggegeg 100nF—=100nF
ARST 111] NTRST <——}—NIRST BLLY NTRST
[49.1011] NRST ~ [>> NRST VDDIODDR
R25 10K " VDDIODDR_1
\\}—W ST VDDIODDR 2 o cas
}_I&NW% 1% Uo { gus VDDIODDR 3 F=100nF
VDDIOPO) VDDIODDR_4
VDDIODDR 5
[ wkup  C>—8KUE 10 wiup - -
[4] SHON <} SHDN
FUSE_2V5
vopruse (B3 s
XIN 1000k VDDOSC
v1
.11 PES 12MHz CL=15pF VoDOSC [ULL toplbot
I % Lz,
MN2H wa n
SAMASD3X_BGA324 VODUTMII
€53 | 200F W6 | yina2 VDDPLLA =
- VDDPLLA
] Vbusl ¢ 32.768KHz CL=12.5pF ol cs5 =
\ 00nF
USB DEVICE A INTERFACE xoutsz
VDDUTMIC
M6 pign
*—V61 piBp VDDUTMIC 4‘43TT
cs7
HHSDMA 10 100nF
HHSDPA Topbot Lo | finSoMA VDDANA
GNDUTMI
HHSDMB 1 L6
HHSDPB Toplbot Lz | RSOV VDDANA L
ol css
HHSDMC o, o 1000F
HHSDPC Top/bot ui: HHSDMC NI 9 NSOV - R2s
HHSDPC wowwwuluy  gEzEr ame o D R
L oY EErrzx 98888 Loy Je 5 o« =
3 & 8z 388888 09909 9999 85 5 £ apvrer [L5 ¢ ADVREF R29 AN ONEOR) 7 AREF [11)
EARTH_USB_A vee O & 88 000085 050065 00065 656 3 8
2 2 22 222225 22222 2222 2z Z 2 ol cs9
/ G & 60 560060 00060 0060 06 O O Iloonp
S q ds delddd FEEER 4 4 B =
121 1800hm at 100MHz Routing USB 4 8 A9 239939 8483 N394 28 § 3 =
Max trace-length mismatch ‘ RaL R 47811 PE0.31]
EARTH_USB A between USB signals pairs {7811 PEO-31]
o should be no greater than 3.8mm ‘ ‘
90 ohms differential trace N0 ‘ . GnpuTMI
impedance LED
Routing top or bottom as close as possible J A copper plan pE24 REG\/\/‘ 100K 1%
—_— e — — — B— for GNDUTMI cover L
all USB compoments
- i R34 470R D3
Q2 el
MN3 IRLML2502 ;’;5‘) RED
a7 sv usec . us; oUTA  Ena L ENSV USBC ) peq ) BP3
J7_USB_A_Up USBES-ARZHF-NBW-S2 J7_UUSB_B_Down T/ 180ohm at 100MHz 5V_WAIN -
— R it =l co1 e 62 OVCUR USB PES [7] - I e—
5V USBB g5 1 5V_USBC 00nF 10uF D N FLGA [7.11] PE29 <}
e Fhieohe oo Place TP5 to Bottom
HHSDPE HHSDP = =
_HHsDPB 2 ISDPC = = GNG  FLGB USER BUTTON
5v useB . L4 ‘éxliouhm S 5|oute  Enp 4 ENSV USBB  — peg [7]
Los Lo
SP2526A-2E
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MN2F
SAMASD3x BGA324

DDR_AQ
DDR_AL
DDR_A2
DDR_A3
DDR_A4
DDR_AS
DDR_A6
DDR_A7
DDR_A8
DDR_A9

DDR_A10

DDR_ALL

DDR_A12

DDR_AL3

DDR_DO
DDR_D1
DDR_D2
DDR_D3
DDR_D4
DDR_D5
DDR_D6
DDR_D7
DDR_D8
DDR_D9

DDR_D10

DDR_D11

DDR_D12

DDR_D13

DDR_D14

DDR_D15

DDR_D16

DDR_D17

DDR_D18

DDR_D19

DDR_D20

DDR_D21

DDR_D22

DDR_D23

DDR_D24

DDR_D25

DDR_D26

DDR_D27

DDR_D28

DDR_D29

DDR_D30

DDR_D31

DDR_BAO
DDR_BA1
DDR_BA2

DDR_RAS
DDR_CAS

DDR_CKE
DDR_CLK
DDR_CLKN

DDR_CS
DDR_WE

DDR_DQMO
DDR_DQM1
DDR_DQM2
DDR_DQM3

DDR_DQS0
DDR_DQSNO
DDR_DQS1
DDR_DQSN1
DDR_DQS2
DDR_DQSN2
DDR_DQS3
DDR_DQSN3

DDR_VREF

DDR_CALN

DDR_CALP

= C103

qur

R47
15K 1%

——t_> DDR_A[0.13]
10 DR_AD
c11 ﬁ
a
T A DDR2 SDRAM
n DR_A
E10 B
D10
o e DDR_D[0.31]
c10 DDR A
MNS
DDR_A[0..13] [>> MN4. AO 8 [ [y e 16
DDR_AO M8 a8 DDR_DO A M2 DDR2 SORAM Q0 ¢ 17
N_Dor A: M3 ﬁ'; DDR2 SDRAM Dgg S DDR DL/ A m 2; gg; I 18
N_oo= ~ M7 WTATHGANIGHR [z ooRD2 A N b 15
e DDR Do A< PPRDD-3 DDR A N2 | A2 SR Doz Ly DDR A Na | A2 093 [y 20
HY DR DL DDR_A: NE Q3 DDR A N2 Q4 "o 21
2 DDR_D2 N_Dor A N3 | A4 DQ4 Mo DDR A A N7 | A8 DQS5 [ 22
G17. D3 [\__DDR_A{ N7 22 gqg E1 DR / A P; 23 gqg E9 23
Gl6 DDR D4 DDR A P2 | S 096 [ca DR A pa | A7 007 I'c: 24
H15 DR D5 DDR_A! P8 Q7 [~ og DDR T DDR A Pa QB . 25
1 DDR_D6 N_Dbr A p3 | A8 DQ8 "2 DDR A T DDRAL0 M2 | A9 DQ9 ¥ 26
Gls N_DbrR_ALD v 2?0 D"?g D DR D10 /] ATL P7 ’:}? gQﬂ D 27
£16 oD DDR AIL P | 10 0910 g DDR D11 AL2 =2 | AL Do IFar 28
1 D DDR_AL2 R Q11 [h DDR_D12 AL3 Ra Q12 [~g 29
G14 b ) DDR_ALS Ra | A12 DQ12 [~ro DDR D13/ AL3 DQI3 o 30
El6 30}3 Bl DR D14 /] DDR_BAO 21 eno gQg“ B9 31
DI oDl QL4 I"pg DDR D15 DDR BAL 3 Q15
D DQ15 DDR_BAZ BAL VDDIODDR
D VDDIODDR VDDIOD! BA2 VoD I 66 100nF
iz vop AL el = ce7 1000 RISANPNPAK) oot vop (-EL 4} 68 1000F
: . ==t e PSSR
18 vDD [H42 3 73 100nF voD [-BL 74 1000F
AL - vop (-BL kil 75 1000F DDR CKE CKE
C16 b L = DU ab CcKE ° - vopL (1L it 76 100nF
Cc14 DR_D21 a1 11 DR_CLK ol
D15 DDR_D22 DDR_CLK VDDL gl 77 100nF CK. 9 78 100nF
Bld — DDR_CLKN & vDDQ [FA2 79 100nF R o 3358 Cl hd 80 100nF
AL DD c1 B C
Al4 DR D25 VDDQ F i3 e g; }ggz: Differencial 100 Ohms DDR CS 8l VDDQ [~ o :§ igg:i
£12 DDR D25 —_ — DBRCS  islgg ://ggg = il 85 100nF Top/Bottom e 3338 Ca 86 100nF
ALL Dzt vbDQ (€2 > C87 100nF _ vbDO [-E2 ki 88 100nF
BI1 DDR D28 Differencial 100 Ohms Voo 2 B 80 1000F DDR _CAS o Voo el 0 1000F
EL i Top/Bottom — DR 7is VoDg [ &L - 91 100nF —DDRRAS k7 IRes VoDg |82 - 92 100nF
10 — — RAS Vbbo &2 : 93 1000F vooa [& 94 100nF
Ell D31 VDDg G7 b ‘95 100nF DOR WE WE vnog G9 hd
— WE VDO (G2 i 97 100nF
e R}
VREF
Ea DDR_BAD 12__DDR VREF DDR DQS3 A7
B6 DDR_BAL DDR_DQSL 87 | ypos VREF R39 47K 5%8% vss
Fo DDR BAZ RA0 47K Voo vss 43 144 ves £
vss - vss
a1 DDR_RAS ) DDR_DQS2 £7 NL
A DDR_CAS = DDR_DQS0 7| pos 322 N1 RaL 47K %‘% ng P
RAZ 47K 2 Ves [22 WV Q
B DDR_CKE 2447 Q vsso
B2 DDR CLK = = DDR_DOM3 B3 B
AL DDR CLKN [ | DDR_DQM1 B3 | yom 3220 B DDR_DQM2 F3 ﬁg’\’: 5220 BS
———ooRoow eyl vaso [ vaso o
co DDR ¢S —_ vssQ < vssQ -
BS DDR_WE Q "pa Q[ F
Differencial 100 Ohms 3220 E P> 3 - xggc E
L S RTRE TopfBottom RFUL vaso [£ B2 Rroz vaso [
El5 DDR DOM1 Q [en QM
s BB Bots RFU2 vssQ (2 %%: RFU3 vssQ i
o — RFU3 vssQ [H2 RFU4 vssq [
L RFU4 vssq -4 VSSDL
E1 DDR DQSO vesbL
D18 Opt MT47H128M16RT
G18 DDR DQSL Opt MT47H128M16RT
AL DOR DQS2
Keep nets as short as possible, therefore, DDR? devices have to be placed close as possible of SAMASD36
BL DR DQS3 The layout EBI DDR2 should use controlled impedance traces of ZO= 500hm characteristic impedance.
AL
Address, control and data traces may not exceed 1.3 inches (33.0 mm).
C99 11 100nF. “‘ VDDIODDR Address, control and data traces must be length-matched to within 0.1 inch (2.54mm).
cia | DDR_VREF L6 Address, control and data traces must match the data group trace lengths to within .25 inches (6.35mm)
A
10uH 60mA
C12 R43 AAN200R 1% VDDIODDR P3
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5. Errata

5.1 The SPI lines available on the LCD connector J22 have been swapped.

Current implementation (wrong):

e Pin 37 = SPIO_NPCS3

e Pin 38 = SPI0O_MISO

e Pin 39 = SPI0_MOSI

e Pin 40 = SPIO_SPCK
Correct implementation:

e Pin 37 = SPI0O_SPCK

e Pin 38 = SPI0_MOSI

e Pin 39 = SPI0O_MISO

e Pin 40 = SPI0O_NPCS3

To date, there is no impact because no LCD screen available on the market uses the SPI bus on this connector, in
particular the PDA Inc. TM430x and TM700x product series recommended by Atmel.

A potential problem exists only if the future "Xplained Pro" series LCD extensions are used because these
extensions could require the SPI bus on this LCD connector.

Also, for customers or third parties planning to develop their own extensions using a connection to J22, we
strongly recommend following the correct implementation so as to guarantee a future consistency and
compatibility with all Atmel tools.

Workaround:

1. Unsolder and remove resistors R96, R97, R101 2. Solder isolated pieces of wire as follows.
and R103 located here: Resin coated wires were used below.
Make sure not to create any short-circuits
between the wires and the other components.
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5.2 JP1routingis incorrect and results in inaccurate VDDCORE current measurement

The jumper JP1 was incorrectly routed on the SAMAS5D3 Xplained board. As a result, the on-board connections on
the left and right sides of the jumper do not match the schematics and VDDCORE current measurement is
incorrect.

Workaround:
1. Locate C13, L7 and JP1 on the SAMA5D3 Xplained board.

C13, L7 and JP1 located on the bottom side JP1 located on the top side

WAKE P

Wy *
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3. On the top side, solder a 2-pin header in the JP1 footprint.

-

4. On the bottom side, cut the large track between C13 and L7.

Before After

c12 ()
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5. Unsolder C13 and re-solder it across the cut made in Step 3, directly to L7.

C13 Removed C13 Re-soldered

6. Solder a wire between the top pad of L7 and pin 1 of JP1.
I 1T

iy
' =1 |
r =i
A '.

7. To complete the procedure, either:

a) install a jumper across both JP1 pins for normal operation,
or

b) remove the jumper and connect an ammeter across both JP1 pins to measure VDDCORE current.
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5.3 The TWI1 pull-up charge is excessive.

The pull-up charge on TWI1 data and clock lines is a bit too high and out of I12C specification.

Workaround:

Although the board proves to be functional as is, we recommend to fix this excessive pull-up charge by removing
resistors R178 and R179. These are located near the J17 connector and the Atmel logo, as shown in the following
figure:

Figure 5-1. Position of R178 and R179
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6. Revision History

Table 6-1. SAMAS5D3 Xplained User Guide Rev. 11269 Revision History
Doc. Rev. Changes
11269D “Errata” section: added Section 5.3 “The TWI1 pull-up charge is excessive.”

Inserted Table 4-1 “SAMA5D3 Xplained Board Interface Connectors”.
11269C Section 4.3.1 “Power Supply”: added WARNING on known error on ACT8865 I2C implementation.
Added Section 5.2 “JP1 routing is incorrect and results in inaccurate VDDCORE current measurement”

Added Section 5.“Errata” .

112698 Added references to “Errata” in Figure 4-17 on page 21 and Figure 4-48 on page 59
and in Table 4-22, “LCD Socket J22 Signal Descriptions,” on page 41 (added note 1)
11269A First issue.
SAMASD3 Xplained [USER GUIDE 65
Atmel planeal :

Atmel-11269D-ATARM-SAMAS5D3-Xplained-XPLD-User Guide_07-Sep-15



CONNECTED

/ltmeL Enabling Unlimited Possibilities® numa

Atmel Corporation 1600 Technology Drive, San Jose, CA 95110 USA T: (+1)(408) 441.0311 F: (+1)(408) 436.4200 | www.atmel.com
© 2015 Atmel Corporation. / Rev.: Atmel-11269D-ATARM-SAMA5D3-Xplained-XPLD-User Guide_07-Sep-15.

Atmel®, Atmel logo and combinations thereof, Enabling Unlimited Possibilities®, maXTouch®, QTouch® and others are registered trademarks or trademarks of Atmel
Corporation in U.S. and other countries. ARM®, ARM Connected® logo, and others are the registered trademarks or trademarks of ARM Ltd. Other terms and product
names may be trademarks of others.

DISCLAIMER: The information in this document is provided in connection with Atmel products. No license, express or implied, by estoppel or otherwise, to any intellectual property right
is granted by this document or in connection with the sale of Atmel products. EXCEPT AS SET FORTH IN THE ATMEL TERMS AND CONDITIONS OF SALES LOCATED ON THE
ATMEL WEBSITE, ATMEL ASSUMES NO LIABILITY WHATSOEVER AND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY WARRANTY RELATING TO ITS PRODUCTS
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT
SHALL ATMEL BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE, SPECIAL OR INCIDENTAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES
FOR LOSS AND PROFITS, BUSINESS INTERRUPTION, OR LOSS OF INFORMATION) ARISING OUT OF THE USE OR INABILITY TO USE THIS DOCUMENT, EVEN IF ATMEL HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. Atmel makes no representations or warranties with respect to the accuracy or completeness of the contents of this
document and reserves the right to make changes to specifications and products descriptions at any time without notice. Atmel does not make any commitment to update the information
contained herein. Unless specifically provided otherwise, Atmel products are not suitable for, and shall not be used in, automotive applications. Atmel products are not intended,
authorized, or warranted for use as components in applications intended to support or sustain life.

SAFETY-CRITICAL, MILITARY, AND AUTOMOTIVE APPLICATIONS DISCLAIMER: Atmel products are not designed for and will not be used in connection with any applications where
the failure of such products would reasonably be expected to result in significant personal injury or death (“Safety-Critical Applications”) without an Atmel officer's specific written
consent. Safety-Critical Applications include, without limitation, life support devices and systems, equipment or systems for the operation of nuclear facilities and weapons systems.
Atmel products are not designed nor intended for use in military or aerospace applications or environments unless specifically designated by Atmel as military-grade. Atmel products are
not designed nor intended for use in automotive applications unless specifically designated by Atmel as automotive-grade.


https://plus.google.com/106109247591403112418/posts
https://twitter.com/Atmel
http://www.linkedin.com/company/atmel-corporation
http://www.youtube.com/user/AtmelCorporation
https://www.facebook.com/AtmelCorporation
http://en.wikipedia.org/wiki/Atmel
www.atmel.com
www.atmel.com

	Introduction
	Scope
	Contents
	Related Items
	Table of Contents
	1. Evaluation Kit Specifications
	1.1 Electrostatic Warning
	1.2 Power Supply Warning

	2. Power Up
	2.1 Power up the Board
	2.2 Sample Code and Technical Support

	3. Hardware Introduction
	3.1 Introduction
	3.2 Equipment List
	3.3 Board features

	4. Board Components
	4.1 Board Overview
	4.2 Function Blocks
	4.2.1 Processor
	4.2.2 Clock Circuitry
	4.2.3 Power Supplies
	4.2.3.1 Power Options
	4.2.3.2 Mains Power Adapter
	4.2.3.3 VBAT

	4.2.4 Reset Circuitry
	4.2.5 Memory Organization
	4.2.6 SD/MMC Interface
	4.2.6.1 J10 SD Card Slot
	4.2.6.2 J11 SD Card Slot (optional)

	4.2.7 Serial Peripheral Interface (SPI)
	4.2.8 Optional 1-Wire EEPROM
	4.2.9 10/100/100 Ethernet Port
	4.2.10 Ethernet 10/100 Port
	4.2.11 Indicators
	4.2.12 USB
	4.2.13 Pushbutton Switches
	4.2.14 LCD
	4.2.14.1 LCD Connector
	4.2.14.2 LCD Power

	4.2.15 Debug JTAG/ICE and DBGU
	4.2.15.1 Debug JTAG/ICE
	4.2.15.2 DBGU

	4.2.16 Expansion Ports
	4.2.16.1 Functions Available Through the Arduino Headers
	4.2.16.2 J15 Header
	4.2.16.3 J18 Header
	4.2.16.4 J20 Header
	4.2.16.5 J19 Header
	4.2.16.6 J16 Header
	4.2.16.7 J14 Header
	4.2.16.8 J17 Header
	4.2.16.9 J21 Header


	4.3 Other Connector Details and PIO Usage Summary
	4.3.1 Power Supply
	4.3.2 JTAG/ICE Connector
	4.3.3 USB Type A Dual Port
	4.3.4 USB Micro-AB
	4.3.5 DEBUG Connector
	4.3.6 SD/MMC Plus MCI0
	4.3.7 MicroSD MCI1
	4.3.8 Gigabit Ethernet ETH0 RJ45 Socket J12
	4.3.9 Ethernet ETH1 RJ45 Socket J13
	4.3.10 LCD Socket J22
	4.3.11 PIO Usage

	4.4 SAMA5D3 Xplained Board Schematics

	5. Errata
	5.1 The SPI lines available on the LCD connector J22 have been swapped.
	5.2 JP1 routing is incorrect and results in inaccurate VDDCORE current measurement
	5.3 The TWI1 pull-up charge is excessive.

	6. Revision History

