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SAMAS5D2 (Rev. B) Xplained Ultra Evaluation Kit

USER GUIDE

Introduction

This user guide introduces the Atmel® SAMA5D2 (Rev. B) Xplained Ultra
evaluation kit (SAMA5D2B-XULT kit) and describes the development and
debugging capabilities for applications running on the Atmel | SMART SAMA5D2
ARM® Cortex®-A5-based microprocessor unit (MPU).

The SAMAS5D2B-XULT kit supports the following part numbers:
ATSAMA5D21B
ATSAMA5SD22B
ATSAMA5D23B
ATSAMA5D24B
ATSAMA5D26B
ATSAMA5D27B
ATSAMA5D28B
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Scope

This guide provides details on the SAMA5D2B-XULT kit in five main sections:

e Section 1. describes the evaluation kit content and its main features.
Section 2. provides instructions to power up the SAMA5D2B-XULT board.
Section 3. provides information on obtaining sample code and technical support.
Section 4. provides an overview of the SAMA5D2B-XULT board.
Section 5. describes the SAMA5D2B-XULT board components.

Kit Contents

The SAMA5D?2 (Rev. B) Xplained Ultra evaluation kit includes:
e One SAMA5D2B-XULT board
e One Micro-AB type USB cable
e One welcome letter

2 SAMABD2 (Rev. B) Xplained Ultra Evaluation Kit [USER GUIDE] Atmel

Atmel-44083C-ATARM-SAMAS5D2-(Rev. B)-Xplained-Ultra-Evaluation-Kit -User Guide_28-Oct-16



Table of Contents

INtrOdUCHION . . 1
SO P 2
Kit CON NS, . 2
Table Of CONtENtS .. ... 3
1. Evaluation Kit Specifications ........... .. .. . . . 4
1.1 Electrostatic Warning . . .. ..o ottt e e e e e 4
1.2 Power SUpPly Warning . . . ..ot 4
2. Board POWeIUD ... 5
3. Sample Code and Technical SUppOrt ........ ... i 6
4. Hardware OVeIVIBW . ... 7
4.1 INtrOdUCHION . . . e 7
4.2 EQUIPMENt LISt . . .o e e 7
4.3 Board FeatUres . . ..o 7
5. Board COmMPONENTS .. ... 8
51 Board OVEIVIEW. . . . . oo 8
5.2 Connectors ON BOArd . . . .. ..ottt 9
5.3  FUNCHON BIOCKS. . . .o 9
5.4  PIO Usage and Interface CONNECIOIS . . . . . .o\ttt ittt e e e e e e 22
55 PIO Usage on EXpansion CONNECIONIS. . . .. .ottt e e e 44
5.6  SAMASD2B-XULT Board SChematiCs. . . . .. ...t 57
B.  Errata ... 72
6.1 NR ST . o e 72
6.2 NLBO . . 72
7. ReVISION HiStOry ... 73
/ItmeL SAMAS5D2 (Rev. B) Xplained Ultra Evaluation Kit [USER GUIDE] 3

Atmel-44083C-ATARM-SAMAS5D2-(Rev. B)-Xplained-Ultra-Evaluation-Kit -User Guide_28-Oct-16



1. Evaluation Kit Specifications

Table 1-1. Evaluation Kit Specifications

Characteristic Specifications

Board SAMASD2B-XULT

Board supply voltage USB and/or Battery powered
Operating 0°C to +70°C

Temperature
Storage -40°C to +85°C

Relative Humidity 0 to 90% (non-condensing)

Main board dimensions (L x W x H) 135 x 88 x 20 mm

ROHS status Compliant

Board Identification SAMA5D2 XPLAINED ULTRA®

Note: 1. No change to board name marking from Revision A. The bill of materials of mounted components has changed
but the PCB itself remains unchanged.

1.1  Electrostatic Warning

ESD-Sensitive Electronic Equipment!
&\ WARNING B 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 recommend using a grounding strap or similar ESD protective device when
sensitive . . . . . . .
M device 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 . . .
Powering the board with voltages higher than 5 VCC (e.g., the 12 VCC 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 the USB Micro-AB connectors
(can provide up to 1.2A on the 3.3V node).
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2. Board Powerup

Three sources are available to power up the SAMA5D2B-XULT board:
e USB-powered through the USB Micro-AB connector (J23 - default configuration)
e Powered through the USB Micro-AB connector on the Atmel Embedded Debugger (EDBG) interface (J14)
e Powered through a rechargeable battery Li-polymer 3.7V connected to J3 or J4

Unlike Arduino Uno boards, the SAMASD2B-XULT 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.

The sequence for the initial powerup of the board is the following:
1. Unpack the board, taking care to avoid electrostatic discharge.
2. Connect the USB Micro-AB cable to the connector J23 (or J14).
3. Connect the other end of the cable to a free USB port of your PC.

Table 2-1. Electrical Characteristics

Parameter Value
Input voltage 5VCC
Maximum input voltage (limits) 6 VCC
Maximum DC 3.3V current available 1.2A

I/O voltage 3.3V only
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3. Sample Code and Technical Support

After boot up, you can run sample code or your own application on the evaluation kit. Sample code and technical
support is available on www.atmel.com. In particular, the software package (example source code and drivers) can
be found on the “SAMA5D2 Software Package” page of our website.

Linux software and demos can be found on http://www.at91.com/linux4sam/bin/view/Linux4SAM/.

Make sure that the latest software version is downloaded before starting your
A WARNING evaluation. For more information, go to

http://www.at91.com/linux4sam/bin/view/Linux4SAM/.
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4, Hardware Overview

4.1 Introduction

The Atmel SAMASD2B-XULT kit is a full-featured evaluation platform for the Atmel SAMA5D2 series ARM-based
microprocessor units (MPU). It allows users to extensively evaluate, prototype and create application-specific
designs.

4.2 Equipment List

The SAMASD2B-XULT board is based on the integration of an ARM Cortex-A5-based microprocessor with
external memory, one Ethernet physical layer transceiver, one SD/MMC interface, one host USB port and one
device USB port, one 24-bit RGB LCD and debug interfaces.

Seven headers, compatible with Arduino R3 (Uno, Due) and two Xplained headers are available for various shield
connections.

4.3 Board Features

Table 4-1. Board Specifications
Characteristics Specifications
Dimensions (L x W x H) | 135 x 88 x 20 mm
Processor SAMA5D27B (289-ball BGA package), 14x14 mm body, 0.8 mm ball pitch
MPU, EDBG: 12 MHz crystal
Oscillators RTC: 32.768 kHz
PHY: 25 MHz

2 x DDR3L SDRAM 2 Gbit - 16 Mbit x 16 x 8 banks (total 4 Gbit = 512 Mbyte)
1 x eMMC NAND Flash 4 Ghyte

One Serial EEPROM SPI
Accessory memories One QSPI Serial Flash MX25L25673G
One EEPROM with MAC Address and Serial Number

SD/MMC One 4-bit SD card connector

Main memory

One USB Host with power switch

UsB One Micro-AB USB device

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

Display space conversion
Image Sensor One ISC interface and connector
Ethernet One Ethernet PHY (RMII 10/100 MHz)

One JTAG interface connector
Debug port One EDBG interface with CDC
One serial debug console interface (3.3V level)

Arduino R3 compatible set of connectors

Expansion conn r
pansion connecto XPRO set of connectors

5V from USB
Board supply voltage On-board power regulation by PMIC
External battery-powered capability

Battery On-board PowerCap

Reset, Wakeup and user configurable push buttons

User interface One tri-color user LED (red, green, blue)
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5.1

511

Board Components

Board Overview

The fully-featured SAMA5SD2B-XULT board integrates multiple peripherals and interface connectors as shown in

Figure 5-1.
Figure 5-1. SAMAS5D2B-XULT Board Overview
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Default Jumper Settings

Figure 5-1 shows the default jumper settings. Blue jumpers are configuration items. Red jumpers are current

measurement points. Table 5-2 describes the functionality of the jumpers.

Table 5-1. SAMAS5D2B-XULT Jumper Settings
Jumper Default Function
JP1 OPEN Disable EDBG
JP2 OPEN Disable Debug
JP3 CLOSE VDD_3V3_LP current measurement
JP4 CLOSE VDDCORE current measurement
JP5 CLOSE VDDISC + VDDIOPO0/1/2 current measurement
JP6 CLOSE VDDBU current measurement
JP7 CLOSE VDDIODDR_MPU current measurement
JP8 CLOSE VDD_5V_IN current measurement
JP9 OPEN Disable CS of SPI, QSPI and eMMC memories
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5.2

5.3

53.1

5.3.2

53.21

Connectors On Board
Table 5-2 describes the interface connectors on the SAMA5D2B-XULT board.

Table 5-2. SAMAS5D2B-XULT Board Interface Connectors
Connector Interfaces to
J23 USB A Device. Supports USB device using a type Micro-AB connector
J13 USB Host B. Supports USB host using a type A connector
Ji Serial DBGU (3.3V level)
J11 JTAG, 10-pin IDC connector
J14 EDBG USB connector
J15 USB C (not populated)
J6 Ethernet
12 E.xpansio.n connector with all LCD gontroller signals for display module connection (QTouch®, TFT LCD
display with touchscreen and backlight)
J19 SDHCI SD/MMC connector
J3,J4 Battery connectors
J12 Tamper connector (not populated)
J7, 38, J9,
Jie6, J17, Expansion connectors with Arduino R3 compatible PIO signals
J20, J21, J22
J24, 325, J26 | Xplained Pro Expansion connectors
J10 EDBG JTAG (not populated)
J18 ISC interface
J5 Class-D amplifier output

Function Blocks

Processor

The Atmel | SMART SAMASD2 Series is a high-performance, power-efficient MPU based on the ARM Cortex-A5
processor. Refer to the SAMA5D?2 Series datasheet for more information.

Power Supply Topology and Power Distribution

Power Supplies

Detailed information on the device power supplies is provided in the tables “SAMA5D2 Power Supplies” and
“Power Supply Connections” in the SAMA5D?2 Series datasheet.

Atmel
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Figure 5-2. Processor Power Lines Supplies
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5.3.2.2 Powerup and Powerdown Considerations

Powerup and powerdown considerations are described in section “Power Considerations” of the SAMA5D2 Series
datasheet.

The powerup sequence provided in the SAMA5D2 Series datasheet must be
A WARNING respected for reliable operation.

5.3.2.3 ACT8945A Power Management IC

The ACT8945A is a complete, cost-effective and highly-efficient ActivePMU™ power management solution,
optimized to provide a single-chip power solution and voltage sequencing for Atmel
SAMA5D2/SAMASD3/SAMASD4 and SAM9 series MPUSs. It also meets the control requirements of these devices.

The ACT8945A features three step-down DC-DC converters and four low-noise, low-dropout linear regulators
along with a complete battery charging solution featuring the advanced ActivePath™ system-power selection
function.

A WARNING Refer to the ACT8945A datasheet at www.active-semi.com for more details.
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The three DC-DC converters utilize a high efficiency, fixed-frequency (2 MHz), current-mode PWM control
architecture that requires a minimum number of external components. Two DC-DC converters are capable of
supplying up to 1100 mA of output current, while the third supports up to 1200 mA. All four low-dropout linear
regulators are high performance, low-noise regulators that supply up to 320 mA of output current.

Figure 5-3. Board Power Management

JPRG IP6
- vsys_sv ™~ VDDB_SV  VDD_3va e eaiixa
Header 1X2 Jumper 'VDD_5V_IN AL
u12 T VIN VOUTL
8 1 an vouT2 AZ
[14] EDBG_USE_VBUS_5V] W sTaT
RIBT 10K o B ES cisn R280, 5 100R 1%
R]EE: 10K VSNS  OuT 22uF -
2 | = 4 R185, 390R 1% D5 f
= BN M W—l &= 59 L ceo Lcse pnD1 55 RBI60M-GOTR Sa2
[10] USBA_VBUS 5V [>> - 51 N2 oD 2 10uF 1”“‘—‘_‘“‘” swi PeND2 o 1
TPS2113 —Lj Sw2  AGND = L
N == (Suy acitor Populate R if
EN = energy storage no Super Cap
FANAB610
See note 1]
of ) Uz ACTB945AQ1405T Jpa IPRE
VDD_SV_IN  (replaced with 0R-1206 VsYS_sv Header 1X2 Ju;n:ev
ee User Guide) T - VDDCORE
==
ﬂ : — 3 ey vsvsi 32—
3 N l vsvs2 (32 l l s
,C165 VP1 (55 C163 w C164 ww C176 C167
470F ez 32 f0F T 200F T 100F T 100nF VODPLLA
18] SV_EXT_INP> 0 vpa [ L12_10uH_150mA
Q7 — ACIN INL [~ 1 VDD V2§ RI29\an 2R2 S
4 o - NeL VsYs sV = = ¢
(IRLML6402) VBAT 28 Ra4 100R1% D1 RED - vpDUTMIC
R < Ris RoLe . 2om 1% nSTAT
2\ 20 29 (L3 VBAT 1| 149
DNP(LIK 1% T 11K 1% It BATL 2 nder ?
R22, \ , LEM 19 AT [0 vear 1 8] c10 @ | DNP(Header 12 2.00MM) P 500 100w VDDHSIC
L 470F
— Header 12 Jumper
e o ob 3w = s BRE 572 | xspin jeader 1x2 Jumper e
(@9K1%) e 5 o REFBP - = .5 - 1800hm 4t 100MHz
1 & . cies B 15 2z i) T W T
= Tk Swiry T
x x 243K 1% ouTL o Lcos | oca For DDR3 For MPU voDIOP2
= el = = 10uF T 100F T 100nF w
[7]PMIC_CHGLEV_PAL2 cHoLeV o0 1v2 a5 IPRS 1 2
X /1 voD_1v:  1X2 Jumper
[9.10.12.1415] * NRST <_} - RO T nRSTO = - Rl 1z Juge 1800hm 4t 100MHz ~ VDDIOPL
R o g S 15 oo
R20, 00K % nPBSTAT By i —" voD_3v3 1A,
(815 PMIC_LBOEXP_PCB RZ0) AN AR neo out2 2 Leaw L - T
(8] PMIC_TWDO_ PD21 DA £ 1800hm 4t 100MHz ~ VDDIOPO
[8] PMIC_TWCKO_PD22 scL 1007 10uF 100nF [
R26 2 o VsYssv VDD_3v3 I 194 2
vsvs sv - =
DNP(8.2K 1%): ONP(InF) R30, o OR_ Sw3 15 L1 2.2uH T 1800hm at 100MHz  VDDISC
2z 17 T
= = VSEL out3 l 3 ke Lo 149 2
RiS R VY BNP(OR) 10uF T 100F T 100nF
L 1800hm 4t 100MHz
100K = T VDDFUSE
10 =
PWRHLD 4 VDD_2Vv5 R327, OR T\IDDﬁavsﬁu: VDDOSC
vsys sV outs
s VDD _3v3 VOD_LED 2
ours IP3 il 120 10uH_150mA
. nPBIN e |2 vDD| 3V3 R330, A po0R VDDSDHC1VE Header 1X2 Jumper L VoDUTMI
100nF g S 2 0 ~
g5 82 7 VDD| 1V8 184 2 VDD_3V3_LP 119 »
£ 222 4g our
= = R13 N N e 605 6w 1800hm at 100MHz 1800hm'at 100MHz VDDANA
49.9K 1% 8 g af of 5 =f 4 &C169 LC17 LcC173 JLc13 1123
— e c10 s0me, ] s 2 + N 470 TFaTuF TaTUF AT
° " A 2 ] 600hm A 100z
RI2 855138 |2 2 3 RI19 L
S 1ok & 3 or
& 8 =

122 10uH_150mA

>
=
m
c
T
x
m
1)
m
0

Note: 1. Occasional board startup problems occurred when powered from a USB source with a weak VBUS level below 4.8V. To
avoid the voltage drop and resulting startup problems, production boards were assembled with a 0 Q resistor in place of the
Schottky diode D9 shown here.

Supply Group Configuration
The ACT8945A provides:
e All power supplies required by the SAMA5D2 device:
— 1.2V VDDCORE, VDDPLLA, VDDUTMIC, VDDHSIC
— 1.35V VDDIODDR
— 2.0vvVvDDBU
— 3.3V VDDIOP, VDDISC
— 1.8V or 3.3V VDDSDHC (= VDDSDMMC)
— 2.5V VDDFUSE
— 3.3V VDDOSC, VDDUTMII, VDDANA, VDDAUDIOPLL
e Power supplies to external chips on the main board:
— 2.5V VDDLED
— 4.8V VSYS_5V
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5.3.2.4 Power Boost 5V

To generate a true 5V voltage from the PMIC output (4.8V typical), a FAN48610 low-power boost regulator is
integrated into the design. This feeds the 5V USB host and the 5V LCD.

Figure 5-4. Power Boost 5V
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5.3.2.5 Input Power Options
There are several power options for the SAMA5D2B-XULT board.

USB-powered operation is the default configuration, where the USB device port is connected to a PC or a 5V DC
supply. The USB supply is sufficient to power the board in most applications. It is important to note that when the
USB supply is used, the USB-B Host port has limited power. If USB Host port is required for the application, it is
recommended that an external DC supply be used.

Figure 5-5 provides the schematics of power options.

Figure 5-5. Input Powering Scheme
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Note: USB-powered operation eliminates additional wires and batteries. It is the preferred mode of operation for
any project that requires only a 5V source at up to 500 mA.

5.3.2.6 Battery Supply Source

The ACT8945A features an advanced battery charger that incorporates the ActivePath architecture for system
power selection. This combination of circuits provides a complete, advanced battery-management system that
automatically selects the best available input supply, manages charge current to ensure system power availability,
and provides a complete, high accuracy (£0.5%), thermally regulated, full-featured single-cell linear Li+ charger.

The ActivePath circuitry monitors the state of the input supply, the battery, and the system, and automatically
reconfigures itself to optimize the power system. If a valid input supply is present, ActivePath powers the system
from the input while charging the battery in parallel. This allows the battery to charge as quickly as possible, while
supplying the system. If a valid input supply is not present, ActivePath powers the system from the battery. Finally,
if the input is present and the system current requirement exceeds the capability of the input supply, ActivePath
allows system power to be drawn from both the battery and the input supply.
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Figure 5-6. Battery Powering Scheme
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Note: 1. Referto errata Section 6.1 “NRST".

2. Ifthe battery does not have a pack embedded thermistor (i.e., battery temperature monitoring), the TH pin should
be connected to ground => short J3 pins 2 and 3.

3. If no battery is connected on connector J3 or J4, it is recommended that the charging function be disabled in the
ACT8945 chip. To do so, write the SUSCHG bit to ‘1’ in APCH register (REG 0x71, SUSCHG = 1).
Charger Input Interrupts

To facilitate input supply detection and eliminate the size and cost of external detection circuitry, the charger has
the ability to generate interrupts based upon the status of the input supply. This function is capable of generating
an interrupt when the input is connected, disconnected, or both, when the charger state machine transitions.

Charge Status Indicator

The charger provides a charge-status indicator output, NSTAT. nSTAT is an open-drain output which sinks current
when the charger is in an active-charging state, and is high-Z otherwise. nSTAT features an internal 8 mA current
limit, and is capable of directly driving an LED (D1).

Precision Voltage Detector

The low battery input (LBI) connects to one input of a precision voltage comparator, which can be used to monitor
a system voltage such as the battery voltage. An external resistive-divider network can be used to set voltage
monitoring thresholds. The output of the comparator is present at the open-drain low battery indicator output
(nLBO) and connected to the red LED D1.

Table 5-3. PIOs Used to Control the Battery Charger

PIO Function

PA12 | CHGLEV: Charge Current Selection Input

PB13 nIRQ: Open-Drain Interrupt Output. nIRQ is asserted any time an unmasked fault condition exists or a charger
interrupt occurs.

nLBO: Low Battery Indicator Output. nLBO is asserted low whenever the voltage at LBl is lower than1.2V; it is high-

PC8 Z otherwise.
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5.3.2.7

5.3.2.8
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Figure 5-7. Battery Connector J3 and Optional J4
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Table 5-4. Battery J3 Signal Descriptions
Pin | Mnemonic | Signal Description
1 | VBAT Battery 1/0O (exploitation and charging). Connect this pin directly to the battery anode (+ terminal)

2 | GND Common ground

3 | TH Temperature Sensing Input. Connect to battery thermistor. TH is pulled up with a 102 pA (typical)

current internally.

Backup Power Supply

The SAMA5D2B-XULT board requires a power source to permanently power the backup part of the SAMA5D2
device (refer to SAMAS5D2 Series datasheet). A super capacitor sustains such permanent power to VDDBU when
all system power sources are off.

Figure 5-8. VDDBU Powering Scheme Option
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Power Supply Control
In the ACT8945A, three DC-DC converters (1.8V, 1.2V, 3.3V) and two LDO outputs are available.
All ACT8945A outputs can be controlled by the TWI interface through software.
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The three DC-DC outputs can be enabled or disabled by the SAMA5D2 SHDN output:
e SHDN = 0: The DC-DC output is disabled.
e SHDN = 1: The DC-DC output is enabled.

Two push buttons are also available:

e Wakeup push button: When pressed, the ACT8945A power outputs are restarted if the ACT8945A is in
shutdown mode.

e Reset push button: When pressed, the ACT8945A transfers the reset signal to the MPU.

5.3.3 Reset Circuitry

The reset sources for SAMA5D2B-XULT board are:
e Power-on reset from the power management unit (PMIC)
e Push button reset BP3
e External reset from Arduino connectors
e JTAG or EDBG reset from an in-circuit emulator

Figure 5-9. Reset/Wakeup and Shutdown Control
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5.3.4 Clock Circuitry
The SAMAS5D2B-XULT board includes four clock sources:

e Two clocks are alternatives for the SAMA5D2 processor (12 MHz, 32 kHz)

e One crystal oscillator used for the Ethernet RMII chip (25 MHZz)

e One crystal oscillator used for the EDBG (12 MHz)

Figure 5-10. Clock Circuitry
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Memory

Memory Organization

The SAMA5D?2 features a DDR/SDR memory interface and an External Bus Interface (EBI) to allow interfacing to
a wide range of external memories and to almost any kind of parallel peripheral.

This section describes the memory devices that equip the SAMA5D2B-XULT board.

DDR3/SDRAM

Two DDR3L/SDRAM (MT41H128M16JT-125-K - 2 Gbit = 16 Mbit x 16 x 8 banks) are used as main system
memory and total 4 Gbit of SDRAM on the board. The memory bus is 32 bits wide and operates with a frequency

of up to 166 MHz.

Figure 5-11. DDRS3L
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5.3.5.3 DDR_CAL Analog Input
One specific analog input, DDR_CAL, is used to calibrate all DDR 1/Os.

Figure 5-12. DDR Signals and CAL Analog Input
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eMMC

The Secure Digital Multimedia Card (SDMMC) Controller supports the Embedded MultiMedia Card (e.MMC)
Specification V4.41, the SD Memory Card Specification V3.0, and the SDIO V3.0 specification. It is compliant with

the SD Host Controller Standard V3.0 specification
One MTFCAGLDEA 4 GByte eMMC is connected to the processor through the SDMMCO port.

Table 5-5. SDMMC Reference Documents

Name Link

SD Host Controller Simplified Specification V3.00 www.sdcard.org

SDIO Simplified Specification V3.00 www.sdcard.org

Physical Layer Simplified Specification V3.01 www.sdcard.org

Embedded MultiMedia Card (e.MMC) Electrical Standard 4.51 www.jedec.org

Figure 5-13. eMMC
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5.3.5.5 CS Disable
The SAMA5D?2 device boots according to the following sequence:
1. SD CARD connected on SDHC1
2. eMMC connected to SDHCO
3. DataFlash connected on NPCSO0 SPIO
4. QSPI Flash connected on QSPI0 QSPI_CSO0
In this sequence, the first device found with bootable contents is selected as the boot source. The others are
disregarded.™

An on-board jumper (JP9) controls the selection (CS#) of the on-board bootable memory components (eMMC and
Serial DataFlash) using a non-inverting 3-state buffer.

Figure 5-14. CS Disable
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The rule of operation is:
e JP9 = OFF (default) — enable normal boot from serial Flash memories mounted on board
e JP9 = ON — booting from optional serial Flash memories is disabled

Refer to the SAMASD2 Series datasheet for more information on standard boot strategies and sequencing.

Note: 1. The errata in the SAMA5D2 datasheet state that booting from SD/MMC devices is nondeterministic. In order to
have a known behavior regardless of SD/MMC data contents, we recommend SDMMCO0/SDMMC1 boot bits be
disabled in the Boot Configuration Word fuse.
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Additional Memories

Serial Data Flash

The SAMAS5D?2 provides two high-speed Serial Peripheral Interface (SPI) controllers. One port is used to interface
with the on-board serial DataFlash.

The four main signals used in the SPI are Clock, Data In, Data Out, and Chip Select. The SPI is a serial interface
similar to the 1°C bus interface but with three main differences:

e It operates at a higher speed.

e Transmit and receive data lines are separate.

e Device access is chip select-based instead of address-based.

Figure 5-15.  Serial DataFlash
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onp 2
AT25DF321A =

QSPI Serial Flash

The SAMA5D2 provides two Quad Serial Peripheral Interfaces (QSPI). One port is used to interface with the
optional on-board QSPI serial DataFlash.

The Quad SPI Interface (QSPI) is a synchronous serial data link that provides communication with external
devices in Master mode.

The QSPI can be used in SPI mode to interface to serial peripherals (such as ADCs, DACs, LCD controllers, CAN
controllers and sensors), or in Serial Memory mode to interface to serial Flash memories.

The QSPI allows the system to execute code directly from a serial Flash memory (XIP) without code shadowing to
RAM. The serial Flash memory mapping is seen in the system as other memories (ROM, SRAM, DRAM,
embedded Flash memory, etc.).

With the support of the Quad SPI protocol, the QSPI allows the system to use high-performance serial Flash
memories which are small and inexpensive, in place of larger and more expensive parallel Flash memories.

Figure 5-16. QSPI Serial DataFlash
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5.3.6.3 Serial EEPROM with Unique MAC Address
The SAMA5D2B-XULT board embeds one Atmel AT24MAC402/602 EEPROM using a TWI1 interface.

The AT24MAC402/602 provides 2048 bits of Serial Electrically-Erasable Programmable Read-Only Memory
(EEPROM) organized as 256 words of eight bits each and is accessed via an 1>°C-compatible (2-wire) serial
interface. In addition, the AT24MAC402/602 incorporates an easy and inexpensive method to obtain a globally
unique MAC or EUI address (EUI-48 or EUI-64).

The EUI-48/64 addresses can be assigned as the actual physical address of a system hardware device or node, or
it can be assigned to a software instance. These addresses are factory-programmed by Atmel and guaranteed
unique. They are permanently write-protected in an extended memory block located outside of the standard 2-Kbit
memory array.

In addition, the AT24MAC402/602 provides the value-added feature of a factory-programmed, also guaranteed
unique 128-bit serial number located in the extended memory block (same area as the EUI address values).

The EEPROM device is also used as a “software label” to store board information such
A WARNING as chip type, manufacture name and production date, using the last two 16-byte blocks in
memory. To preserve the ease of board identification by software, the information

contained in these blocks should not be modified.

Figure 5-17. EEPROM
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5.4 PIO Usage and Interface Connectors

5.4.1 Secure Digital Multimedia Card Interface

5.4.1.1 Secure Digital Multimedia Card Controller (SDMMC)

The SAMA5D2B-XULT board has two SDMMC interfaces that support the MultiMedia Card (e.MMC) Specification
V4.41, the SD Memory Card Specification V3.0, and the SDIO V3.0 specification. It is compliant with the SD Host
Controller Standard V3.0 specification.

e SDMMCO interface is connected to the eMMC.
e SDMMCL1 Interface based on a 7-pin interface (clock, command, 4-bit data, power lines).

5.4.1.2 SDMMCI1 Card Connector

A standard MMC/SD card connector, connected to SDMMC1, is mounted on the top side of the board. It includes
a card detection switch.

Figure 5-18. SDMMC1
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Figure 5-19.

Standard SD Socket J19
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Table 5-6. Standard SD Socket J19 Signal Descriptions

Pin Mnemonic PIO Signal Description
1 DAT3 PA21 Data Bit 3

2 CDA PA28 Command Line

3 GND - Common ground

4 VCC - Supply Voltage 3.3V
5 CLK PA22 Clock / Command Line
6 CD PA30 Card Detect

7 DATO PA18 Data Bit 0

8 DAT1 PA19 Data Bit 1

9 DAT2 PA20 Data Bit 2

10 GND - Common ground
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Communication Interfaces

The SAMA5D2B-XULT board is equipped with GMAC and USB Host/Device communication interfaces.

Ethernet 10/100 (GMAC) Port

The SAMA5SD2B-XULT board contains a MICREL PHY device (KSZ8081) 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 can be used to

connect to a 10/100 Base-T RJ45 connector integrated on SAMA5D2B-XULT board.

Additionally, for monitoring and control purposes, LED functionality is carried on the RJ45 connectors to indicate

activity, link, and speed status information.

For more information about the Ethernet controller device, refer to the MICREL KSZ8081RN controller datasheet.

Figure 5-20. Ethernet (GMAC)
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Figure 5-21. ETH RJ45 Connector J6
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Table 5-7. ETH RJ45 Connector Signal Descriptions
Pin Mnemonic Signal Description
1 TX+ Transmit
2 TX- Transmit
3 RX+ Receive
4 Decoupling capacitor -
5 Decoupling capacitor -
6 RX- Receive
7 NC -
8 EARTH / GND Common ground
9 ACT LED LED activity
10 ACT LED LED activity
11 LINK LED LED link connection
12 LINK LED LED link connection
13 EARTH / GND Common ground
14 EARTH / GND Common ground
15 NC -
16 NC -
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5.4.2.2 USB Host/Device A, B
The SAMA5D2B-XULT board features three USB communication ports:
e USB Host B High- and Full-speed Interface
— One USB host type A connector
e USB A Device Interface

— One USB device standard micro-AB connector. This port has a VBUS detection function made
through the resistor ladder R183 and R184.

e UBC C high-speed host port

— One USB high-speed host port with a High-Speed Inter-Chip (HSIC) interface. This port is connected
to a single 2-pin jumper.

Figure 5-22. USB-B Host & USB-A Device Interface
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The USB B Host port is equipped with 500 mA high-side power switch for self-powered and bus-powered
applications.

Figure 5-23. USB power switch
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54.3

USB-A Micro-AB Connector J23

Figure 5-24. USB-A Connector J23
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5.4.4 USB-B Type B Connector J13

The USB-B host port A (J13) features a VBUS insert detection function through the ladder-type resistors R26 and

R27.

Figure 5-25. USB B Connector J13
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5.4.5

5451

545.2

28

Table 5-8. USB A&B Connector 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

LCD TFT Interface

LCD

The SAMA5SD2B-XULT board provides 18 bits of data and control signals to the LCD interface. Other signals are
used to control the LCD and are available on connector J2: TWI, SPI, two GPIOs for interrupt, 1-Wire and power
supply lines.

LCD Expansion Header
J2 is a 1.27mm pitch 50-pin header. It gives access to the LCD signals.

Figure 5-26. LCD Expansion Header Interface Schematic
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5.45.3 LCD Power

In order to operate correctly out of the processor with various LCD modules, two voltage lines are available: 3.3V
and 5 VCC (default), both selected by OR resistors R335 and R347.

Figure 5-27. LCD Power
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Figure 5-28. LCD Connector J2
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Table 5-9. LCD Connector J2 Signal Descriptions
Pin Signal PIO Signal RGB Interface Function Alternate
1 ID_SYS PBO/ ID0O0 ID Extension module identification EDBG_ID_01
2 - GND GND GND -
3 — - — - —
4 — — — — —
5 LCDDAT2 PC10 D2 Data line -
6 LCDDAT3 PC11 D3 Data line -
7 - GND GND GND -
8 LCDDAT4 PC12 D4 Data line -
9 LCDDAT5 PC13 D5 Data line -
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Table 5-9. LCD Connector J2 Signal Descriptions (Continued)

Pin Signal PIO Signal RGB Interface Function Alternate

10 LCDDAT6 PC14 D6 Data line -

11 LCDDAT7 PC15 D7 Data line -

12 - GND GND GND -

13 - - - - -

14 - - - - -

15 LCDDAT10 PC16 D10 Data line -

16 LCDDAT11 PC17 D11 Data line -

17 - GND GND GND -

18 LCDDAT12 PC18 D12 Data line -

19 LCDDAT13 PC19 D13 Data line -

20 LCDDAT14 PC20 D14 Data line -

21 LCDDAT15 pPC21 D15 Data line -

22 - GND GND GND -

23 - - - - -

24 - - - - -

25 LCDDAT18 PC22 D18 Data line -

26 LCDDAT19 PC23 D19 Data line -

27 - GND GND GND -

28 LCDDAT20 PC24 D20 Data line -

29 LCDDAT21 PC25 D21 Data line -

30 LCDDAT22 PE26 D22 Data line -

31 LCDDAT23 PE27 D23 Data line -

32 - GND GND GND -

33 LCDPCK PDO PCLK Pixel clock -

34 LCDVSYNC PC30 VSYNC/CS Vertical synchronization -

35 LCDHSYNC PC31 HSYNC/WE Horizontal synchronization -

36 LCDDEN PD1 DATA_ENABLE/RE | Data enable -

37 SPI1_SPCK PC1 SPI_SCK - AD3/YM | PD22
38 SPI1_MOSI PC2 SPI_MOSI - AD2/YP | PD21
39 SPI1_MISO PC3 SPI_MISO - AD1/XM | PD20
40 | SPI1_NPCSO PC4 SPI_CS - ADO/XP | PD19
41 LCDDISP PA29 ENABLE Display enable signal -

42 TWD1 PD4 TWI_SDA 12C data line (maXTouch®) -

43 TWCK1 PD5 TWI_SCL I12C clock line (maXTouch) -

44 GPIO PB7 IRQ1 maXTouch interrupt line -

45 GPIO PB8 IRQ2 Interrupt line for other 12C devices -

46 LCDPWM PC28 PWM Backlight control -
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Table 5-9. LCD Connector J2 Signal Descriptions (Continued)
Pin Signal PIO Signal RGB Interface Function Alternate
47 RESET - RESET Reset for both display and maXTouch | —
48 | Main_5V/3V3 VCC VCC 3.3V or 5V supply (OR) -
49 | Main_5V/3V3 VCC VCC 3.3V or 5V supply (OR) -
50 GND GND GND GND -
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54.6 ISC
The Image Sensor Controller (ISC) system manages incoming data from a parallel or serial csi-2 based
CMOS/CCD sensaor. It supports a single active interface. It supports the ITU-R BT 656/1120 422 protocol with a
data width of 8 bits or 10 bits and raw Bayer format. The internal image processor includes adjustable white
balance, color filter array interpolation, color correction, gamma correction, 12-bit to 10-bit compression,
programmable color space conversion, horizontal and vertical chrominance subsampling module.
Figure 5-29. ISC J18
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Table 5-10. ISC J18 Signal Descriptions
Pin Mnemonic PIO Signal Description
1 3V3 ISC Power Supply
2 GND - Ground
3 3v3 - ISC Power Supply
4 GND - Ground
5 ISC_RST PB11 Reset ISC module
6 ISC_PWD PB12 Power Down module
7 TWCK1 PD5 TWI Clock
8 TWD1 PD4 TWI Data
9 GND - Ground
10 ISC_MCK PC7 ISC Master Clock
11 GND - Ground
12 ISC_VSYNC PC5 ISC Vertical Synchronization
13 GND - Ground
14 ISC_HSYNC PC6 ISC Horizontal Synchronization
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Table 5-10. ISC J18 Signal Descriptions (Continued)

Pin Mnemonic PIO Signal Description
15 GND - Ground

16 ISC_PCK PC4 Clock

17 GND - Ground

18 ISC_D4 PB30 Image data DO
19 ISC_D5 PB31 Data D1

20 ISC_D6 PCO Data D2

21 ISC_D7 PC1 Data D3

22 ISC_D8 PC2 Data D4

23 ISC_D9 PC3 Data D5

24 ISC_D10 PB24 Data D6

25 ISC_D11 PB25 Data D7

26 ISC_DO PB26 RFU

27 ISC_D1 PB27 RFU

28 ISC_D2 PB28 RFU

29 ISC_D3 PB29 RFU

30 GND - Ground

The connector ISC J18 has been laid out to be compatible with previous evaluation
A WARNING kits and existing extensions in 8-bit modes. Hence, the 8-bit image data [7:0] are
aligned with ISC_DJ[11:4] in the table above. Refer to the SAMA5D2 Series

datasheet for an in-depth description of the ISC bussing scheme. A summary is
also provided below.

Table 5-11 shows how ISC_DATA[11:0] is routed to image data D[11:0] in relation to the bit mode.

Table 5-11. ISC Interface - ISC_DATA to Image Data

Interface 12-bit 11-bit 10-bit 9-bit 8-bit
isc_data[11](MSB) D[11] D[10] D[9] D[8] D[7]
isc_data[10] D[10] D[9] D[8] D[7] D[6]
isc_data[9] D[9] D[8] D[7] D[6] D[5]
isc_data[8] D[8] D[7] D[6] D[5] D[4]
isc_data[7] D[7] D[6] D[5] D[4] D[3]
isc_data[6] D[6] D[5] D[4] D[3] D[2]
isc_data[5] D[5] D[4] D[3] D[2] D[1]
isc_data[4] D[4] D[3] D[2] D[1] D[0]
isc_data[3] D[3] D[2] D[1] D[0] Not Used
isc_data[2] D[2] D[1] D[0] Not Used Not Used
isc_data[1] D[1] D[0] Not Used Not Used Not Used
isc_data[0] D[0] Not Used Not Used Not Used Not Used
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Figure 5-30.
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[8,10,15]

[7,15]

[7,15]

[7,15]
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5.4.7 Audio Class D Amplifier
The Audio Class D Amplifier (CLASSD) is a digital input, Pulse Width Modulated (PWM) output stereo Class D
amplifier. It features a high-quality interpolation filter embedding a digitally controlled gain, an equalizer and a de-
emphasis filter.
On its input side, the CLASSD is compatible with most common audio data rates. On the output side, its PWM
output can drive either:
e high-impedance single-ended or differential output loads (Audio DAC application) or,
e external MOSFETSs through an integrated non-overlapping circuit (Class D power amplifier application).
Figure 5-31. Audio PWM Class D MOSFET Mono Amplifier
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Figure 5-32.  CLASSD Output Connector J5
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Table 5-12. CLASSD Output Connector J5 Signal Descriptions
Pin Mnemonic Signal Description
1 VSYS 5V Power
2 GND GND
3 OUTPUT RIGHT P Positive Level
4 OUTPUT RIGHT N Negative Level
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5.4.8

36

Tamper Interface

The SAMASD2B-XULT board features eight tamper pins for static or dynamic intrusion detections, UART
reception, and two analog pins for comparison.

For information on intrusion detection for SAMA5D23 and SAMA5D28, refer to the document “SAMA5D2 Security
Module”, Atmel literature no. 44036. This document is available under Non-Disclosure Agreement (NDA).

Contact an Atmel sales representative for further details.

Figure 5-33.  Tamper Pin Connector J12

J12
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54.9

Tamper Connector

Figure 5-34. Tamper Connector J12
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Table 5-13. Tamper Connector J12 Signal Descriptions
Signal Pin No. Signal
PIOBUO 1 2 PIOBU1
PIOBU2 3 4 PIOBU3
PIOBU4 5 6 PIOBU5
PIOBUG6 7 8 PIOBU7
RXD 9 10 NC
GND 11 12 GND
ACP 13 14 ACN
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5.4.10 RGB LED
There is one RGB LED on the SAMA5D2B-XULT board; it can be controlled by the user. The three LED cathodes
are controlled via GPIO PWM pins.

Figure 5-35. RGB LED Indicators

D2

[7] LED_RED _PB6 [ > R326\ A pe 470R L ped DN VDD_LED
[7] LED_GREEN_PB5 > R85Anpe 47TOR 4 | . = FK Anode -2
[7] LED BLUE PBO [ > R328 A pe 470R 3 | b 8

RGB LED

5.4.11 Push Button Switches

The SAMA5SD2B-XULT board features three push buttons:

e One board Reset button (BP3) connected to the PMIC ACT8945A. When pressed and released, it causes a
power-on reset of the board.

e One Wakeup push button connected to the PMIC ACT8945A, used to exit the processor from low-power
mode (BP2).

e One User momentary push button (BP1).

Figure 5-36. User Push Buttons (BP1)

BP1 __gg Tact Switch

[7] USER_PB_PB9 D.—l_ﬁ E—ﬁ

5.4.12 Debug Interfaces

The SAMA5D2B-XULT board includes a JTAG, a Debug serial COM port and an EDBG interface port, to provide
debug level access to the SAMA5D2.

5.4.12.1 Debug JTAG

A 10-pin JTAG header is provided on the SAMA5D2B-XULT board to facilitate the software development and
debugging by using various JTAG emulators. The interface signals have a voltage level of 3.3V.

Figure 5-37. JTAG Interface
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& R104 & R75 & R74
100K 100K 100K
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g XX i > JTAG_TMS_PD17 [8]
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XX > JTAG_TDO_PD16 [g]
JTAG_TCK_PD14 R99 « DNP(OR) 7 XX 8 > JTAG_TDI_PD15 [g]
9 | mx 10 > NRST [4,9,10,12,14,15]
—  Header 2X5
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Figure 5-38. JTAG J11
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Table 5-14. JTAGI/ICE Connector J11 Signal Descriptions
Pin | Mnemonic Signal Description
1 | VTref. 3.3V power This is the target reference voltage (main 3.3V).
2 | TMS TEST MODE SELECT JTAG mode set input into target CPU
3 GND Common ground
4 TCK TES.T.CLOCK ) (_)utput timing S|gqal, for JTAG clock signal into target CPU
synchronizing test logic and control register access
5 GND Common ground
6 TDO JTAG TEST DATA OUTPUT - Serial data JTAG data output from target CPU
input from the target
RTCK - Input Return test clock signal from the Some targets having too slow system clock must synchronlge the JTAG
7 target inputs to internal clocks. In present case such synchronization is
9 unneeded and TCK merely looped back into RTCK.
TDI TEST DATA INPUT - Serial data output line, . .
8 sampled on the rising edge of the TCK signal JTAG data inputinto target CPU
9 GND Common ground
10 | nSRST RESET Active-low reset signal. Target CPU reset signal.
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5.4.12.2 Serial Console Port

The SAMA5D2B-XULT board has a dedicated serial port for debugging, which is accessible through the 6-pin
male header J1. Various interfaces can be used as USB/Serial DBGU port bridge, such as FTDI TTL-232R USB to
TTL serial cable or basic breakout board for the RS232/USB converter.

Figure 5-39. Debug Com Port for Console
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DBGU OE 1 veol8 = =
o
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3 o
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= 5 1 DBGU_OE
= cc J/I VDD_3Vv3
DBGU_RXD
[8,14] DBGU_URXD1_PD2 <___1 4 < 2
3 R340, P2 IPR2
GND - 1 Header 1X2 Jumper
4 ~
NL17SZ126DFT2G = 10K
DBGU_OE -
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TP27 SMD@ R336 A \ \g DNP(OR) DBGU_CTS =
TP28 SMO@ R3445 \ ng DNP(OR) DBGU_RTS

A jumper (JP2) is available to disable the Debug communication interface.

R341 and R342 are optional (not implemented) resistors that can be used for power selection. Power can be
delivered either by the SAMASD2B-XULT board or by the debug interface tool. To avoid malfunction between the
debug interface (e.g., FTDI) and the on-board power system, ensure that the selected voltage level corresponds to
application requirements. The console baud rate is set to 115200 by default.
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Figure 5-40. DEBUG Connector J1
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Table 5-15. DEBUG Connector J1 Signal Descriptions

Pin Mnemonic PIO Signal Description
1 CTS RFU Handshake input
2 TXD1 (Transmitted Data) PD3 RS232 serial data output signal
3 RXD1 (Received Data) PD2 RS232 serial data input signal
4 Power - 5V/3.3V (selected by resistors)
5 RTS RFU Handshake output
6 GND - Common ground

When using a console connected to the DEBUG interface J1, the jumper JP2
£A WARNING DEBUG_DIS should be OFF.

5.4.13 Embedded Debugger (EDBG) Interface

The Atmel Embedded Debugger (EDBG) ) is an intuitive plug-and-play solution which adds full programming and
debugging support to embedded hardware kits containing Atmel microcontrollers and microprocessors. It enables
seamless integration between the target hardware and the Atmel Studio front end.

In addition to the Virtual COM port which provides a UART bridge to the target device, the EDBG provides a Data
Gateway Interface, through which the target device and host PC can communicate, facilitating high-level
application debugging, monitoring, graphing and logging of system information in real-time.

Atmel

Device and Ordering Information—The EDBG is a factory-programmed AT32UC3A4256J-C1UR standard
microcontroller with ordering code AT32UC3A4256HHB-C1UR. For more information, contact your local Atmel sales
representative.
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The EDBG is based on the Atmel AT32UC3A4256J high-performance low-power 32-bit AVR microcontroller
running at up to 60 MHz. The device includes an on-chip USB 2.0 high-speed hardware module with dedicated
DMA channels, making it ideal for data communications.

By default, the EDBG is in Reset state and not usable. To use the EDBG interface, remove the jumper JP1. To
avoid any conflicts with the debug signals, do not use the JTAG and EDBG at the same time.

Figure 5-41. EDBG Interface
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L13 6.8K 1%
1800hm at L00MHzZ VDD_3v3
1 2 La =
o cso 1 2 VoB_8va il
InF nF g
cis e o
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VDD_3v3
3 S T JTAG voD_3v3
= |8 8 (@v3) 10
P o lor] e raa P,
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5.4.14 CDC Debug Interface

This feature is enabled only if pin J9 (RESET_N) of the microcontroller is not tied to ground. The pin is normally
pulled high and controlled by jumper JP1.

e Jumper JP1 not installed: The CDC device is enabled.
e Jumper JP1 installed: The CDC device is disabled.

A VWN\=ININlell The default baud rate CDC is 57600 (57600/N/8/1).

When using a console with the EDBG-CDC, the jumper JP2 DEBUG_DIS should be
4 WARNING [t ump -
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5.4.15 EDBG USB Type Micro-AB

Figure 5-42. EDBG USB Type Micro-AB Connector J14
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Table 5-16. USB Connector J14 Signal Descriptions
Pin Mnemonic Signal Description
1 VBUS 5V power
2 DM Data minus
3 DP Data plus
4 ID On-the-go identification (not connected)
5 GND Common ground
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5.5

P10 Usage on Expansion Connectors

5.5.1 Arduino Connectors

Five 8-pin, one 6-pin, one 10-pin and one 36-pin headers (J7, J8, J9, J16, J17, J20, J21, J22) are provided on the
SAMAS5D2B-XULT board to enable the PIO connection of various expansion cards. These headers’ physical and
electrical implementation match the Arduino R3 extension (“shields”) system.

Due to I/0 multiplexing, different signals can be provided on each pin.

Figure 5-43. Expansion Boards Connectors
R194
—RIMAANG R, ISC_DG/EXPIXPRO_PCO  [8,10,15]
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[4.9.10,12,14]  NRST <=V e g o <> EXPIXPRO_PD25 [8,15]
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<> EXPIXPRO_PB9 [7,15]
R200 oR
EXP_PA19 [7,15]
L 21 R199 DNP(330R EDBG_DGI_GPIOO  [14]
[71 EXP_PAl6 <> 5108 o R202 OR EXP_PA20 [7]
{g} EXP_PDL® O: 2 2 ,—:2'?201 me"“’ 330R EDBG_DGI_GPIOL  [14]
[8] EXP_PD23 <_> 4 a a = <> EXP/XPRO_PD29 [8,15]
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EXP/XPRO_PA21 [7,15]
Socket 1X8 Socket 1X8 EDBG_DGI_GPIO3  [14]
<> EXPIXPRO_PD12 [8,15]
<> EXPIXPRO_PD13 [8,15]
39 322
[7,15] EXP_PA19 <> o o <> EXPIXPRO_PA24 [7,15]
[7] EXP_PAL7 <_> £ o o <> EXPIXPRO_PA23 [7,15]
[71 EXP_PA18 <> — o o <_>> ISC_D2/EXP/XPRO_PB28 [7,10,15]
[4.8,15] PMIC_LBO/EXP_PC8 <_>> o o <> ISC_D3/EXP/XPRO_PB29  [7,10,15]
8] EXP_PC27 <_> o o <> EXP_PB23 [7]
[8,15] EXP_PC26 <__>> a a <__ > EXP_PB22 [7]
[8] EXP_PCl1 <_> o O |5 <> EXP_TWD1_PD4 [g]
[8] EXP_PC10 <> o] o] <_>> EXP_TWCKL_PD5 [8]
Socket 1X8 Socket 1X8
5V_EXT_INP
17
1 2
Qg 3
[8] EXP_PD6 <> g oo EXP_PA14 [7)
[7] EXP_PALS <_> > oo <> ISC_D4/EXP_PB30 [7,10,15]
[7,10,15] ISC_DS/EXPIXPRO_PB31<<__>> 00 (Hp <> IsC D6/E><P/[x]PR0 PCO  [8,10,15]
[7) EXP_PB20 <_> oo <> EXP_PB21 [7
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[8.10] ISC_D8/SPI1_MOSI_PC2 OW‘V\/\'DNP(&R)T 23100 |5 <> ISC_HSYNC/EXP_PC6 [8,10]
[9] CLK_AUDIO < >—="%N\\ 57100 53 <> Iig-.'i%?&é V;EEZSO ';Cl% [8.10]
[8.10] ISC_VSYNC/EXP_PC5 29 gg 30 Roon or <> IS [7.10]
[7.10] ISC_RST/EXP_PB11 3 oo t Rzgzi\\j:\\j:g DNP(OR) 8 fSBgl‘gEésp P[Ffz]s [7.10]
R271 oR oo
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55.1.1

Functions Available Through the Arduino Headers

The multiplexing of the SAMA5D27 1/Os (standard parallel I/O and up to three peripheral functions per pin) makes
it possible to route alternate signals via Arduino extension headers. To enable these signals, SAMA5D27 PIO
multiplexing must be properly configured. For more details, refer to Section 5.6 “SAMA5D2B-XULT Board
Schematics” and the section PIO Controller (PIO) in the SAMA5D2 Series datasheet.

Table 5-17 to Table 5-23, together with the connector schematics, provide the alternate signals available for use
with Arduino connectors.

Figure 5-44. J7 Connector
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Table 5-17. J7 Connector Signals
Pin No. Signal Function
1 VBAT NC
2 3v3 (IOREF)
3 RST -
4 3V3 -
5 5V -
6 GND -
7 GND _
8 VIN NC
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Figure 5-45. J8 Connector
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Table 5-18. J8 Connector Signals
Pin
No. | Type SAMAS5D27 PIO Muxing Alternates
1 |PA16| SPIO_MISO TD1 QSPIO_IO0 12SWS1 FLEXCOM3_104 D11 -
2 |PD19 PCKO TWD1 URXD2 - 12SCKO ISC_D11 ADO
3 |PD20 TIOA2 TWCK1 UTXD2 - 12SMCKO ISC_PCK AD1
4 |PD23 URXD2 - FLEXCOM4_I03 - 12SDO0 ISC_FIELD AD4
5 |PD21 TIOB2 TWDO FLEXCOM4_I01 - 12SWSO0 ISC_VSYNC AD2
6 [PD22 TCLK2 TWCKO FLEXCOM4_102 - 12SDIO ISC_HSYNC AD3
7 |PD24 UTXD2 - FLEXCOM4_104 - - - ADS
8 |PD30| SPI1_NPCS2 TMS FLEXCOM2_0O1 TIOB3 TWCKO - AD11
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Figure 5-46. J9 Connector
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Table 5-19. J9 Connector Signals
Pin
No. | Type SAMA5D27 PIO Muxing Alternates
1 PA19 SPI0_NPCS2 RF1 QSPIO_IO3 TIOAO SDHC1_DAT1 D14
2 PA17 SPI0_NPCSO RD1 QSPIO_IO1 12SDI1 FLEXCOM3_0O1 D12
3 PA18 SPI0O_NPCS1 RK1 QSPIO0_IO2 12SDO1 SDHC1_DATO D13
4 PC8 LCDDEN NANDRDY FIQ PCKO UTXD1 ISC_FIELD
5 PC27 LCDDAT23 GTX3 PCK1 CANRX1 TWDO Al6
6 PC26 LCDDAT22 - GTX2 CANTX1 - Al5
7 PC11 LCDDAT3 GTXEN ISC_D2 TCLK4 CANRXO AO/NBSO
8 PC10 LCDDAT2 GTXCK ISC_D1 TIOB4 CANTXO -
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Figure 5-47.  J20 Connector
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Table 5-20. J20 Connector Signals

Pin

No. | Type SAMAS5D27 PIO Muxing Alternates

10 PCO LCDDAT21 A23 FLEXCOMO_O1 TWCKO - ISC_D6

9 PB31 LCDDAT20 A20 FLEXCOMO_I04 TWDO - ISC_D5

8 AREF - - - - - -

7 GND - - - - - -

6 PD25 SPI1_SPCK FLEXCOM4_0O1 - - AD6

5 PD27 SPI1_MISO TCK FLEXCOMZ2_l02 - - ADS8

4 PD26 SPI1_MOSI — FLEXCOMZ2_IO1 - - AD7

3 PD28 SPI1_NPCSO TDI FLEXCOM2_I0O3 - - AD9

2 PB5 TCLK2 D10 PWMH2 QSPI1_SCK PTCPORTS5 GTSUCOMP

1 PB6 TIOA2 D11 PWML2 QSPI1_CS PTCPORTG6 GTXER
48 SAMA5D2 (Rev. B) Xplained.UItra Evalqatipn Kit .[USER GUIDE] Atmel

Atmel-44083C-ATARM-SAMA5D2-(Rev. B)-Xplained-Ultra-Evaluation-Kit -User Guide_28-Oct-16



Figure 5-48. J21 Connector
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Table 5-21. J21 Connector Signals
Pin
No. Type SAMA5D27 PIO Muxing Alternates
1 PB9 TIOAS D14 PWMFI1 QSPI1_l102 - GCOL
2 PA19 SPIO_NPCS2 RF1 QSPIO_IO3 TIOAO SDHC1_DAT1 D14
3 PA20 SPIO_NPCS3 - - TIOBO SDHC1_DAT2 D15
4 PD29 SPI1_NPCS1 TDO FLEXCOM2_104 TIOA3 TWDO AD10
5 PB10 TIOB3 D15 PWMEXTRG1 QSPI1_I03 - GRX2
6 PA21 IRQ PCK2 TCLKO SDHC1_DAT3 NANDRDY
7 PD12 TIOB1 FLEXCOM4_IO1 UTMI_LS1 GRXER ISC_D5 ISC_DO
8 PD13 TCLK1 FLEXCOM4_102 UTMI_CRDCPSELO GRXO0 ISC_D6 ISC_D1
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Figure 5-49. J22 Connector
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Table 5-22. J22 Connector Signals
Pin
No. Type SAMAS5D27 PIO Muxing Alternates
1 PA24 | FLEXCOM1_|O1 D2 TDO SPI1_MISO - QSPIO_IO0
2 PA23 | FLEXCOM1_l|02 D1 TDI SPI1_MOSI - QSPIO_CS
3 PB28 LCDDAT17 Al7 FLEXCOMO_IO1 TIOAS - ISC_D2
4 PB29 LCDDAT18 Al8 FLEXCOMO_I02 TIOB5 - ISC_D3
5 PB23 LCDDAT12 Al2 RDO TIOB2 FLEXCOM3_IO1 GMDIO
6 PB22 LCDDAT11 All TDO TIOA2 FLEXCOM3_|02 GMDC
7 PD4 TWD1 URXD2 - GCOL ISC_D10 NCSO
8 PD5 TWCK1 UTXD2 - GRX2 ISC_D9 NCS1
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Figure 5-50. J17 Connector
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Table 5-23. J17 Connector Signals
Pin
No. Type SAMA5D27 PIO Muxing Alternates
1 5V - - - - - -
2 5V - - - - - -
3 PD6 TCK PCK1 - GRX3 ISC_D8 NCS2
4 PA14 SPI0_SPCK TK1 QSPIO_SCK 12SMCK1 FLEXCOM3_I03 D9
5 PA15 SPI0_MOSI TF1 QSPIO_CS 12SCK1 FLEXCOM3_IO1 D10
6 PB30 LCDDAT19 Al19 FLEXCOMO_IO3 TCLK5 - ISC_D4
7 PB31 LCDDAT20 A20 FLEXCOMO_lO4 TWDO - ISC_D5
8 PCO LCDDAT21 A23 FLEXCOMO_O1 TWCKO - ISC_D6
9 PB20 LCDDAT9 A9 TKO TIOB3 PCK1 GTX0
10 PB21 LCDDAT10 Al0 TFO TCLK3 FLEXCOM3_IO3 GTX1
11 PB27 LCDDAT16 Al6 UTXDO PDMCLKO - ISC_D1
12 PB26 LCDDAT15 Al5 URXDO PDMDATO - ISC_DO
13 PB29 LCDDAT18 Al8 FLEXCOMO_l02 TIOB5 - ISC_D3
14 PB28 LCDDAT17 Al7 FLEXCOMO_IO1 TIOAS - ISC_D2
15 PB31 LCDDAT20 A20 FLEXCOMO_IO4 TWDO - ISC_D5
16 PB30 LCDDAT19 Al9 FLEXCOMO_IO3 TCLKS — ISC_D4
17 PC1 LCDDAT22 A24 CANTXO SPI1_SPCK 12SCKO ISC_D7
18 PCO LCDDAT21 A23 FLEXCOMO_O1 TWCKO - ISC_D6
19 PA22 | FLEXCOM1_IO3 DO TCK SPI1_SPCK SDHC1_CK QSPIO0_SCK
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Table 5-23. J17 Connector Signals (Continued)
Pin
No. Type SAMAS5D27 PIO Muxing Alternates
20 PA25 | FLEXCOM1_I04 D3 TMS SPI1_NPCSO - QSPIO_IO1
21 PA26 | FLEXCOM1_O1 D4 NTRST SPI1_NPCS1 - QSPIO_I102
22 PC3 LCDPWM NWAIT TIOAl SPI1_MISO 12SWSO0 ISC_D9
23 PC2 LCDDAT23 A25 CANRXO SPI1_MOSI 12SMCKO ISC_D8
24 PC6 LCDHSYNC NCS1 TWD1 SPI1_NPCS2 ISC_HSYNC
25 PC5 LCDVSYNC NCSO TCLK1 SPI1_NPCS1 12SDO0 ISC_VSYNC
26 PC4 LCDDISP NWR1/NBS1 TIOB1 SPI1_NPCSO 12SDIO ISC_PCK
27 PB11 LCDDATO AO0/NBSO URXD3 PDMDATO - GRX3
28 PB12 LCDDAT1 Al UTXD3 PDMCLKO — GTX2
29 PC7 LCDPCK NCS2 TWCK1 SPI1_NPCS3 URXD1 ISC_MCK
30 PB25 LCDDAT14 Al4 RFO - FLEXCOM3_O1 ISC_D11
31 PB24 LCDDAT13 A13 RKO TCLK2 FLEXCOM3_IO4 ISC_D10
32 PC8 LCDDEN NANDRDY FIQ PCKO UTXD1 ISC_FIELD
33 PD31 ADTRG NTRST IRQ TCLK3 PCKO -
34 PC26 LCDDAT22 - GTX2 CANTX1 Al5
35 GND - - - - - -
36 GND - - - - - -
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Figure 5-51.  J16 Connector
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Table 5-24. J16 Connector Signals
Pin
No. Type SAMAS5D27 PIO Muxing Alternates
1 PD27 SPI1_MISO TCK FLEXCOM2_102 - - AD8
2 | POWER @ - - - - - -
3 PD25 SPI1_SPCK - FLEXCOM4_0O1 - - AD6
4 PD26 SPI1_MOSI - FLEXCOMZ2_l01 - - AD7
5 nRST - - - - - -
6 GND - - - - - -
Notes: 1. 5V/3.3V selected by resistors
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XPRO

The SAMA5D2B-XULT board features three connectors to interface with standard Xplained PRO extensions.

Figure 5-52.  XPRO Connectors Schematics
XPRO Power
5V_EXT_INP
J24
Has |2
VSYS 5V | KR { vDD_3v3
DNP(Header 2X2)
125
[14] EDBG_ID 02 <> EDC(+) KK f 8 ||I-
(8] XPROPDIL < >3 KX GPIO <_>>EXPIXPRO_PD12 [8,15]
13 Exoniero pos. <=0 1 e — S .
[B15] EXPIXPRO_PD13<<_>—RAICPIO RE [0 SPLSS BIGPIO =5, byoprO PD20 (615
: — TWI_SDA 2 TWI SCL | (8.15)
[7,10,15] ISC_DS/EXP/XPRO_PBSJ.g TARE R RE AR X 8ISC7DG/EXP/XPR07PCO 8,10,15]
[7,15] EXPIXPRO_PA23 - KK EXPIXPRO_PA24 [7,15]
[8,15] EXP/XPRO_PD28 <_>> ;§ f/l?sé KRR g 22 ggKS' <<_>>EXPIXPRO_PD26 [8,15]
[8,15] EXP/XPRO_PD27 < >—=> 5 BR 55 <<_>>EXPIXPRO_PD25 [8,15]
KK { vDD_3v3
£
= DNP(Header 2X10)
126
[14) EDBG_ID 03 <> EDC(H g f 8] |||-
(8] XPROPD7 L >—p55 RR PO <> XPRO_PD8 [g]
[7 l[g]] )E(is/%’pR%g PB5 8 PV EE PVIE) 8?%&5%%0%[68] [7,15)
[715] EXPIXPRO_PA2L < S—IRQIGPIO RR [0 SPLSS BIGPIO 0=, op/prO PD28 (3,15
: ! TWI_SDA 2 TWI SCL | (8.15)
[71015]  1SC_D2/EXPIXPRO_PB28_ >——7m=rer BB ——GART Tx <<_>>1SC_D3/EXP/XPRO_PB29  [7,10,15]
[7.1015]  1SC_D3/EXPIXPRO_PB20K_ P>——csreer RN —e—c5r g <_>>1SC_D2/EXPIXPRO_PB28  [7,10,15]
[8.15] EXPIXPRO_PD29 < >—35 = RE 525 soK <<_>>EXPIXPRO_PD26 [8,15]
8,15] EXPIXPRO_PD27 <_>> 5 BR 55 <<_>>EXPIXPRO_PD25 [8,15]
KK { vDD_3v3

DNP(Header 2X10)

The standard extension headers include common signals.

Figure 5-53.  XPRO Connectors
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Table 5-25.

XPRO Power Connector J24 Signal Descriptions

Signal Pin No. Signal
EXP_5V 1 2 GND
VDD_5V 3 4 VSYS_3V3
Table 5-26. XPRO EXT1 Connector J25 Signal Descriptions
Pin
No.|Type| XPRO signal SAMAS5D27 PIO Muxing Alternates
1| - | EDBG_ID_02 - - - - - - -
2 |GND - - - - - - - -
3 |PD11 ADC(+) TIOAL PCK2 UTMI_LSO GRXDV ISI_D4 ISI_MCK PTCCOLO
4 |PD12 ADC(-) TIOB1 FLEXCOM4_101 UTMI_LS1 GRXER ISI_D5 ISI_D4 PTCCOL1
5 |PD13 GPIO TCLK1 FLEXCOM4_102 |UTMI_CDRCPSELO GRX0 ISI_D6 ISI_D5 PTCCOL2
6 |PD18 GPIO NTRST - - GMDIO ISI_FIELD ISI_D10 PTCCOL7
7 | PBY PWM(+) TIOA3 D14 PWMFI1 QSPI1_|02 - GCOL -
8 |PB10 PWM(-) TIOB3 D15 PWMEXTRG1 QSPI1_IO3 - GRX2 -
9 [PD13| IRQ/GPIO TCLK1 FLEXCOM4_l02 |UTMI_CDRCPSELO GRX0 ISI_D6 ISI_D5 PTCCOL2
10 |[PD29|SPI_SS_B/GPIO|  SPI1_NPCS1 TDO FLEXCOM2_I04 TIOA3 TWDO - AD10
11 |PB31| TWI_SDA LCDDAT20 A20 FLEXCOMO_|O4 TWDO - ISI_D5 -
12 |PCO| TwI_SCL LCDDAT21 A23 FLEXCOMO_O1 TWCKO - ISI_D6 -
13 [PA23| UART_RX FLEXCOM1_l02 D1 TDI SPI1_MOSI - QSPIO_CS -
14 [PA24| UART_TX FLEXCOM1_l01 D2 TDO SPI1_MISO - QSPIO_IOO -
15 |[PD28| SPI_SS_A SPI1_NPCS0 TDI FLEXCOM2_|03 - - - AD9
16 [PD26| SPI_MOSI SPI1_MOSI - FLEXCOM2_l01 - - - AD7
17 |PD27| SPI_MISO SPI1_MISO TCK FLEXCOM2_|02 - - - ADS8
18 [PD25|  SPI_SCK SPI1_SPCK - FLEXCOM4_O1 - - - AD6
19 [GND - - - - - - - -
20 | 3v3 - - - - - - - -
Table 5-27. XPRO EXT2 Connector J26 Signal Descriptions
Pin
No.|Type| XPRO Signal SAMAS5D27 PIO Muxing Alternates
1| - | EDBG_ID_03 - - - - - - -
2 |GND - - - - - - - -
3 |PD7 ADC(+) TDI — UTMI_RXVAL GTX2 I1SI_DO NWR1/NBS1 PTCROW4
4 | PD8 ADC(-) TDO - UTMI_RXERR GTX3 ISI_D1 NANDRDY PTCROWS
5 | PD9 GPIO TMS - UTMI_RXACT GTXCK I1SI_D2 - PTCROWG6
6 |PD10 GPIO NTRST — UTMI_HDIS GTXEN I1SI_D3 - PTCROW?
7 | PB5 PWM(+) TCLK2 D10 PWMH2 QSPI1_SCK PTCPORTS GTSUCOMP -
8 | PB6 PWM(-) TIOA2 D11 PWML2 QSPI1_CS PTCPORT6 GTXER -
9 [PA21 IRQ/GPIO IRQ PCK2 - TCLKO SDHC1_DAT3 NANDRDY -
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Table 5-27. XPRO EXT2 Connector J26 Signal Descriptions (Continued)

Pin
No.|Type| XPRO Signal SAMASD27 PIO Muxing Alternates
10 |PD28|SPI_SS_B/GPIO| SPI1_NPCSO TDI FLEXCOM2_l03 - - - AD9
11 |PB28 TWI_SDA LCDDAT17 Al17 FLEXCOMO_IO1 TIOAS - ISI_D2 -
12 |PB29 TWI_SCL LCDDAT18 Al8 FLEXCOMO_IO2 TIOB5 - ISI_D3 -
13 |PB29 UART_RX LCDDAT18 A18 FLEXCOMO_I02 TIOB5 - ISI_D3 -
14 |PB28 UART_TX LCDDAT17 Al7 FLEXCOMO_IO1 TIOAS - I1SI_D2 -
15|PD29| SPI_SS_A SPI1_NPCS1 TDO FLEXCOM2_104 TIOA3 TWDO - AD10
16 [PD26| SPI_MOSI SPI1_MOSI — FLEXCOM2_IO1 - — — AD7
17 |PD27| SPI_MISO SPI1_MISO TCK FLEXCOM2_102 - - - AD8
18 |[PD25 SPI_SCK SPI1_SPCK — FLEXCOM4_0O1 - - — ADG6
19 |GND - - - - - - — —
20| 3v3 - - - - - - - -
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5.6 SAMAS5D2B-XULT Board Schematics

This section contains the following schematics:

Atmel

Block Diagram

P10 Muxing Table

Power Supply

SAMA5D27 - Power

SAMA5D27 - DDR3

SAMA5D27 - PIOA and PIOB
SAMAED27 - PIOC and PIOD
SAMA5SD27 - SYS, Tamper, and Debug
USB, ISC, and LCD

Serial Flash, LEDS, Push Button and ClassD
Ethernet

SD & eMMC

EDBG

Expansion and XPRO Connectors

Designh Reuse Recommendation

In case the memory or PIO busses go to multiple destinations, series resistors must
be added. These resistors must be located at the beginning of each branch, as close
as possible to the MPU.

In case these connections are point-to-point, the branch resistors found in the
following schematics can be removed.

In all cases, it is recommended to always perform routing simulation to check signal
integrity prior to PCB manufacturing.
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Figure 5-54. Block Diagram
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Figure 5-55.  PIO Muxing Table

5 I T I 3 I 7 I T

P1O Muxing & Jumper setting
PI0A| USAGE PI10A| USAGE PI10OB USAGE P10B| USAGE P10C| USAGE
LCD PAO | SDHCO_CK PAL6 | SPIO_MISO/EXP PBO | LED_BLUE/LCD_ID PB16 | ETH_GRXDV PCO | ISC_DG/EXPIXPRO
D_SYS T PA1 | SDHCO_CMD PAL7 | SPIO_CSO/EXP PB1 | CLASSD_RO PB17 | ETH_GRXER PC1 | ISC_D7/SPIL_SPCK/EXP
GND 2 PA2 | SDHCO_DATO PA18 | SDHCI_DATO/EXP PB2 | CLASSD_R1L PB18 | ETH_GRX0 PC2 | ISC_D8/SPIL_MOSIEXP
NC 3 PA3 | SDHCO_DAT1 PAL9 | SDHCI_DATI/EXP PB3 | CLASSD_R2 PB19 | ETH_GRX1 PC3 | ISC_DOY/SPIL_MISO/EXP
NC 4 PA4 | SDHCO_DAT2 PA20 | SDHCI_DAT2/EXP PB4 | CLASSD_R3 PB20 | ETH_GTXO/EXP PC4 | ISC_PCK/SPIL_NPCSO/EXP
LCDDAT2 5 PA5 | SDHCO_DAT3 PA21 | SDHCI_DAT3/EXP/XPRO PB5 | LED_GREEN/EXP/XPRO PB21 | ETH_GTXI/EXP PC5 | ISC_VSYNC/EXP
LCDDAT3 6 PA6 | SDHCO_DAT4 PA22 | SDHC1_CKI/QSPIO_SCK/EXP | PB6 | LED_RED/EXP/XPRO PB22 | ETH_GMDC/EXP PC6 | ISC_HSYNC/EXP
GND 7 PA7 | SDHCO_DATS PA23 | QSPIO_CS/EXP/XPRO PB7 | LCD_IRQL PB23 | ETH_GMDIO/EXP PC7 | ISC_MCK/EXP
LCDDAT4 8 PA8 | SDHCO_DAT6 PA24 | QSPIO_IO0/EXP/XPRO PB8 | LCD_IRQ2 PB24 | ISC_DI0/EXP PC8 | PMIC_LBO/EXP
LCDDAT5 9 PA9 | SDHCO_DAT7 PA25 | QSPIO_IOL/EXP PB9 | USER_PB/EXP/XPRO PB25 | ISC_DI1/EXP PC9 | ETH_INT
LCDDAT6 10 PA10 | SDHCO_RSTN PA26 | QSPIO_IO2/EXP PB10 | USBB_EN5V/EXP/XPRO PB26 | ISC_DO/EXP PC10 | LCD_DAT2/EXP
LCDDAT7 11 PA11 | SDHCO_VDDSEL PA27 | QSPIO_IO3 PB11 | ISC_RST/EXP PB27 | ISC_DI/EXP PCI1 | LCD_DAT3/EXP
GND 12 PA12 | PMIC_CHGLEV PA28 | SDHCI_CMD PB12 | ISC_PWD/EXP PB28 | ISC_D2/EXPIXPRO PC12 | LCD_DAT4
NC 13 PAL3 | SDHCO_CD PA29 | USBB_OVCUR PB13 | PMIC_IRQ PB29 | ISC_D3/EXPIXPRO PC13 | LCD_DATS
NC 14 PAL4 | SPIO_SPCK/EXP PA30 | SDHCI_CD PB14 | ETH_GTXCK PB30 | ISC_D#EXP PC14 | LCD_DAT6
LCDDAT10 15 PAL5 | SPIO_MOSIEXP PA31 | USBA_VBUS Detection PB15 | ETH_GTXEN PB31 | ISC_DS/EXPIXPRO PC15 | LCD_DAT?
LCDDATIL 16
GND 17
[CODATE2 ] PT0C[ USAGE P10D | USAGE PTOD| USAGE JUMPER DESCRIPTION
[CDDATES 9 PC16 | LCD_DATI10 PDO | LCD_PCK PD16 | JTAG_TDO
PART [DEFAULT |FUNCTION
[CDDATIA 50 PC17 | LCD_DATLL PD1 | LCD_DEN PD17 | JTAG_TMS h
PCI8 | LCD_DAT1Z PD2 | DBGU_URXDL D18 | XPRO JP1 | OPEN  |Disable EDBG
LCDDAT15 21 - - P2 OPEN Disable Debug
GND 55 PC19 | LCD_DATI3 PD3 | DBGU_UTXD1 PD19 | LCD_XP/EXP
JP3 CLOSE | VDD_3V3_LP Measurement
NC >3 PC20 | LCD_DAT14 PD4 | LCD/EEP/ISCIEXP_TWD1 PD20 | LCD_XM/EXP
JP4 CLOSE | VDDCORE Measurement
NG 7 PC21 | LCD_DATI5 PD5 | LCD/EEP/ISC/EXP_TWCKI PD21 | LCD_YP/PMIC_TWDO/EXP
JP5 CLOSE |1 VDDISC+VDDIOP0/1/2 Measurement
TCODATIS 5 PC22 | LCD_DATI8 PD6 | EXP PD22 | LCD_YM/PMIC_TWCKO/EXP
JP6 CLOSE | VDDBU Measurement
TCDDATIS 5 PC23 | LCD_DAT19 PD7 | XPRO PD23 | EXP
JP7 CLOSE |1 VDDIODDR_MPU Measurement
SND =7 PC24 | LCD_DAT20 PD8 | XPRO PD24 | EXP
P8 CLOSE | 1VDD_5V_IN Measurement
TCDDAT0 5 PC25 | LCD_DAT2L PD9 | XPRO PD25 | EXPIXPRO _
JP9 OPEN Disable CS of SPI&QSPI&eMMC Memory
TCDDATZL 59 PC26 | LCD_DAT22/EXP PD10 | XPRO PD26 | EXPIXPRO
[CDDATZ2 30 PC27 | LCD_DAT23/EXP PD11 | XPRO PD27 | EXPIXPRO
[CDDATZS 31 PC28 | LCD_PWM PD12 | EXPIXPRO PD28 | EXPIXPRO
GND 3 PC29 | LCD_DISP PD13 | EXPIXPRO PD29 | EXPIXPRO
[CDPCK 33 PC30 | LCD_VSYNC PD14 | JTAG_TCK PD30 | EXP
[COVSYNG 37 PC31 | LCD_HSYNC PD15 | JTAG_TDI PD31 | EXP
LCDHSYNC 35
LCDDEN 36
SPIL_SPCK/ADO_XP 37
SPIL_MOSI/ADI_XM 38
SPIL_MISO/AD2_YP 39
SPIL_NPCSO/AD3_YM | 40
LCDDISP a1
TWD1 2
TWCKT 43
IRQ1 44
RQ2 45
LCDPWM 46
NRST 47 _
vcc 48 Atm L Pn
vee e e nro]
DES.
GND 50 SAMASD2B-XULT
PIO Muxing
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Figure 5-56.

Power Supply
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Figure 5-57.  SAMAS5D27 - Power

POWER TEST POINTS

VDDB_5V |——@@ TP30 SMD
VSYS 5V |——@ TP24 SMD
VDD_1v35 |——@ TP6 SMD
VDD_1V2 |——@ TP7 SMD
VDD_3V3 |——@ TP3 SMD
VDDFUSE |——@ TP15 SMD
VDD_3V3_LP |——@ TP5 SMD
VDD_LED |——@ TP25 SMD

VDDSDHC1V8 ——@ TP10 SMD

VDDCORE |——@@ TP22 SMD
VDDIODDR |——@@) TP12 SMD

VDDBU |——@ TP17 SMD
VDDHSIC |——@ TP16 SMD
VDDFUSE '—. TP23 SMD
VDDUTMIC |——@ TP18 SMD
VDDUTMII '—. TP20 SMD
VDDSDHC |——@ TP9 SMD

VDDOSC |——@ TP21 SMD

VDDPLLAL——@ TP8 SMD

TP26 SMD
TP13 SMD

TP19 SMD

VDDCORE
T

VDDCORE

—Lcus Lca
100nF

c122 Lc137
1k T inF

VDDIODDR v
(avss) VDDIODDR
lcm lcn Lceo Lcioa Lcss Lcioz | Lcor
Tmu: T 10uF 7 100nF ]~ 100nF |~ 100nF |~ 100nF "] T
=
VDDBU

VDDANA

(3V3) o VDDANA

L c144
100nF

L c136
100nF

VDDIOPO VDDIOP1 VDDIOP2
T__@v3) , vopioro T—@va) o vopiopL T__(ava) vooior2
L ci3s c131 c120

100nF T~ 100nF :|: 100nF
VDDHSIC VDDFUSE VDDAUDIOPLL

1V2) VDDHSIC
c118
100nF

VDDUTMIC
T___1v2) vopbutmic

(2V5) VDDFUSE
ci11
:|: 100nF

VODUTMIl
T—@va) voourmi

c148
4.7uF 100nF

VDDSDHC
T(3v3 or 1v8) VDDSDHC

c147 c133
4.7uF 100nF

VDDPLLA

R131
1R 1%

c43
4.7uF

c12s

:|: 100nF

VDDOSC
T—_43va) voposc

c110

:|: 100nF

VDDISC
T—(3va) vboisc

R269
1R 1%
c128
100nF
c142
4.7uF

c138

100nF

All 100nF 0402 capacitors close to the the Pin of VDD***.

VDDCORE, (1v2) D7
D9
H3
K13
N5
N9
VDDIODDR, (1V35)D11 |
[5)
D
E
H
L
VDDBU 3v3) N7
VDDANA 3v3) K3
L5

VDDIOPO , (3V3) E6
F7

VDDIOP1 . (3V3) N13
R14

VDDIOP2 __(3v3) F10

VDDHSIC _ (1v2) R9
VDDFUSE _(2V5) M12
VDDAUDIOPLL (3v3) T3

VDDUTMIC _(1v2) P7
VDDUTMII_(3v3) P8
VDDSDHC (3V3 or 1V8)P11
VDDPLLA __(1V2) U4
VDDOSC 3v3) T7
VDDISC 3v3) F4

U6G

VDDCORE_1 GNDCORE_1
VDDCORE_2 GNDCORE_2
VDDCORE_3 GNDCORE_3
VDDCORE_4 GNDCORE_4
VDDCORE_5 GNDCORE_5
VDDCORE_6 GNDCORE_6
VDDDDR_1 GNDDDR_1
VDDDDR_2 GNDDDR_2
VDDDDR_3 GNDDDR_3
VDDDDR_4 GNDDDR_4
VDDDDR_5 GNDDDR_5
VDDDDR_6 GNDDDR_6
VDDDDR_7 GNDDDR_7
VDDBU GNDBU
VDDANA_1 GNDANA_1
VDDANA_2 GNDANA_2
VDDIOPO_1 GNDIOPO_1
VDDIOPO_2 GNDIOPO_2
VDDIOP1_1 GNDIOP1_1
VDDIOP1_2 GNDIOP1_2
VDDIOP2 GNDIOP2
VDDHSIC

VDDFUSE GNDDPLL

VDDAUDIOPLL

VDDUTMIC

VDDUTMII

VDDSDMMC

VDDPLLA

VDDOSC

VDDISC

GNDAUDIOPLL

GNDUTMIC

GNDUTMII

GNDSDMMC

GNDPLLA

GNDOSC

GNDISC

L3

F6

|;

i

G7

M13

P14

GNDUTMII

SAMA5D27-CU (MRLB)

R2647 A pg OR

A copper plan

GNDUTMII

for GNDUTMII cover
all USB compoments
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Figure 5-58.

SAMA5D27 - DDR3

VDD_1V35

100 ohms differential trace 100 ohms differential trace
impedance impedance
Routing top or bottom Routing top or bottom
UsE
RA0  Fl2 s DDR \,1 —————¥ RESET# \,1 RESET#
> DDR_AO DDR_DO R
R_A ! ! R DDR_A(
R S boR AL DOR D1 [A) A0 2 R A0 RS
A BI7 [ R P7 A Il P7
RAT—B16| DDR_A2 DDR_D2 [&; DR Al 53 RR t Al 53
RAT—c1e| DDRA3 DDR_D3 [ DR A2 RR A2
* DDR_A4 DDR_D4 A3 W55 . A3 55
RA5  GL - D4 CT3 DR P8 RA: P8
RAT—F 12| DDR_AS DDR_DS X75—DDRDF Al RR Al
RA Fi1] DDR_A6 DDR_D6 512 —HDR A5 RE RAG A5 ps
R C1a | DORA7 DDR_D7 517 —BDR A6 [FRo R A6 Ry
R 513 DDR_A8 DDR_D8 &7 —DDR A7 75 R A7 55
RATT 15| DDR_A9 DDR_D9 [i17—DDR A8 fR3 R A8 gz -
RATT—A1e| DDR_A10 DDR_D10 [ DR A9 7 RATO A9 7 ~ATO
i 17| DDR_ALL DDR_D11 [y DR AL0/AP g7 RATT AL0/AP g7 ~ATT
RATT—G11| DDR_A12 DDR_D12 (35 DR AL R — AlLL =
= —| DDR_A13 DDR_D13 (3 DR A12/BCH fé5 " — A12/BCH é5 =
DDR_D14 [ DR AL3 o7 = — AL3 g7
DDR BAO_H12 DDR D15 5™ AL4 X p— ALd 7
] H1z | DDR_BAO DDR_D16 ["gg A15 [ pDR_BAO - A5 M7 >ODR_BAO
T DDREAZ _Fi7 | DDR BAL DDR D17 ["¢q ) 8 - BAO N3 DDR BAL
———————"{ DDR_BA2 DDR_D18 [&g RDTo — BAl 3 DDRBAZ—
DDR_D19 475 5 - BA2 5o ——
DDR RAS _ F13 DDR_D20 7539 R I K1
13| DDR_RAS DDR_D21 {17 R X DQ12 oot
DDR_CAS DDR_D22 (277 i 551 DQ13 DQ13 52
DDR_CLK+ £ DDR_D23 (315 RDoT A3 DQ14 For— DQ14 VDD1 55—
“BOR-CTR— 57| DDR_CLK DDR_D24 (i R DQ15 VDD2 g5~  VDD_1v35 DQ15 VDD2 g~  VDD_1v35
FlG TDDRCRE __Fi6 | DDR_CLKN DDR_D25 7377 DR_DZ5 DDR_DQS1+ C7 (k2 1 DDR_DQS3+ C7
DDR_CKE DDR_D26 [T DR 57 UDQS e 57 UDQS
DDR_D27 [13——DDR 07T UDQs# ET— uDQs#
R243 DDR_D28 [T DRD2T DDR_DQSO0+ F3 No 1 DDR_DQS2+ F3
100K DDR_D29 [¥; DR D30 - LDQS RT 1 a LDQS
DDR_D30 [—yi= R DI LDQs# LDQs#
DDR_D31 DDR_DQM1_D3 DDR_DQM3 D3
DDR_CS G13 C11 _ DDR _DQMO T DODR_DOMO g7 UDM T ODRDOMZ g7 UDM
F15 | DDR_CS DDR_DQMO (75— BBR DOML —————— DM ————— 1Dm
DDR_WE DDR_DQM! (G5 BOR DOM2
DDR_DQM2 [T DDR DOW3
VDD_1V35 E13 DDR_CAL DDR DOM3 [ Hi1 DOR DOMS 2 ¥BS8§ VOD_1v35 ﬁ 33885
DDR_DQSO0+ VDD_1V35
221 229F DDR_DQSO [B12 i <11 vopas <11 vonas
noap R0 C106 DDR_DQSNO 55| VDDQ4 55| VDDQ4
Raa2 )17 DDR_DQSL+ o] VODQS —
DDR_DQS1 - —Fi ] VDDQ6 —Fi ] VDDQ6
DDR_DQSN1 2| VDDQ7 2| VDDQ7
C10 _ DDR_DQS2+ g | VDDQ8 Ho | VDDQ8
DDR_RESETN El6 DDR_DQS2 A VDDQY VDDQY
= DDR_RESETN DDR_DQSN2 1 0
35 NC1 35 NC1
DDR_VREF. DDR_DQS3+
= —ﬁ DDR_VREFBO DOR_DQS3 [HEAE gy 2 ez 2 ez
DDR_VREFCM DDR_DQSN3 *—Fg{ NC3 *—Fg{ NC3
c100 c99 *—=— NCa *—=— NCa
100nF 100nF
SAMASD27-CU (MRLB)
= VREFCA VREFCA
co1 L crz ci21
100nF " 100nF VREFDQ VREFDQ
DDR_CLK+ R238 R124
MT41K128M16JT-125:K 240R 1% MT41K128M16JT-125:K 240R 1%
R153
DNP(100R 19%)
DDR_CLK-
VDDIODDR
c113 | co3 | cis0 co6 | cs9 | cre |ci9 |ciee | cis ce6 |cus | cra | ce2
100nF==100nF 5=100nF =100nF ==100nF ==100nF ==100nF 5=100nF Z=100nF =1000F = InF == 1nF
VDD_1v35
T
l c152 l Cl24 | co4 | ciliz [cu7 |ci39 | cis3 [cuas [cist [ coo | ciue [ces [crs | crr | ce7 | ces ce7 | cia
2.20F &8 2.20F==100nF Z=100nF ==100nF ==100nF <=100n| =100nF ==100nF ==100nF ==100nF 5=100n =100nF==100nF== InF == 1nF
Keep nets as short as possible, therefore, DDR devices have to be placed close as possible of SAMASD27 T T
The layout DDR should use controlled impedance traces of ZO= 50ohm characteristic impedance. 1

Address, control and data traces may not exceed 1.3 inches (33.0 mm)
Address, control and data traces must be length-matched to within 0.1 inch m).
Address, control and data traces must match the data group trace lengths to o 825 inches (6.35mm).
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RevB BPn
RevA | XinjQ
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Figure 5-59. SAMAS5D27 - PIOA and PIOB

<> EXP_PAL4 [15]
R172, A o 22R
SPIO_MOSI_PA15  [11]
UBA PALS R170 22R EXP_PAI5 [15]
SDHCO_CK_PAO  [13] R173, A p 22R
SDHCO_CMD_PA1  [13] PA16 Rln&%zm 8 E;Efyﬁaof';f;]e o1
SDHCO_DATO_PA2 ~ [13] .
SDHCO_DAT1_PA3 [13] R1

|

74 2R o~
SDHCO_DAT2_PA4  [13] PA17 _Rl‘(sWi-. g;gy:ﬁs%”sﬁ\ﬂ 11
SDHCO_DAT3_PA5  [13] -
SDHCO_DAT4_PA6  [13] Ris4 2R
SDHCO_DAT5_PA7  [13] oALs ) <<_>> SDHCL_DATO_PAI8 [13]
SDHCO_DAT6_PAB  [13] [CRISQUNZZR =3 EXP_PA18 (5]
SDHCO_DAT7_PA9  [13]
PALO ';Jis—o SDHCO_RSTN_PA10  [13] Al ;}gg gg; SDHC1_DAT1_PA19  [13]
PA11 '15—D SDHCO_VDDSEL_PA11  [13] EXP_PA19 [15]
PA12 [pg——L__>> PMIC_CHGLEV PA12 [4] e .
PA13 _'WO SDHCO0_CD_PA13  [11] PAZ0 R14T SR SDHC1_DAT2_PA20 [13]
PAL4 [Ny, SALE EXP_PA20 [15]
PA15
1 PALG R145 2R
PA16 5 MRS SDHCLDATS P21 [13]
PAL? [T 730 S <> EXPIXPRO_PA21 [15]
e s — Bl PR > spHCLCK PA22 1]
oo B PA20 PA22 [ RIGSNWVIR o o R
PA20 [ PASL [RicNVsoR 5> 98P0 sckPAze (1]
PA21 [ SASE <> EXP_PA22 [15]
PA22 R164 2R
U PA23 QSPIO_CS_PA23 [11]
PAZ3 [ Ty PAZ3 R162 2R EXPIXPRO_PA23 [15]
Pass [J e R167 2R > Qspio_l00_PA24 [11]
PA26 $ PAZE pa2s  [TRIGOWNAZR o= EXPIXPRO_PA24  [15]
PA27 QSPI0_I03_PA27  [11] R168 2R
PA28 $ SDHC1_CMD_PA28  [13] PA25 -MWE-: gfﬁ'%g;j[f;]s o4
PA29 (g7 USBB_OVCUR_PA29 [10] 160 2R -
PA30 |-RT SDHC1_CD_PA30  [13] PA26 W QSPI0_I02_PA26  [11]
PA3L USBA_VBUS_5V_PA31  [10] ) <> EXP_PA26 [15]

SAMA5D27-CU (MRLB)

Res 2R
<> LED_BLUE PBO [11]
Uss pao  [RES QANZIR = 10 peo o)

39R on PA22 close to MPU.

PB00 5 ——80 s 2%9 LED_GREEN_PB5 _[11]
PBO1 AT CLASSD_RO_PB1 [11] % <<_>> EXP/XPRO_PB5 [15]
PBO2 [ CLASSD_R1_PB2 [11] Ro75 1K
PBO3 [g¢ CLASSD_R2_PB3  [11] PB6 W LED_RED_PB6 [11]
PBO4 5= 5T CLASSD_R3 PB4 [11] ) <> EXPIXPRO_PB6 [15]
e e ves | [EMER > user P pas 1)
PBO7 AS—D LCD_IRQ1_PB7 [10] <> EXPIXPRO_PB9 [15]
e >
g:gg ﬁ’“ £Bo HepRQzpes ol R267 22R USBB_ENSV_PB10  [10]
pB10 o —FBI0 EB10 R265 2R EXPIXPRO_PBI10 [15]
B85 .
PB11 [Fpg—<C_>> ISC_RST/EXP_PB1l [10,15]
PB12 gj—o ISC_PWDIEXP_PB12  [10,15] —PBla  R49 AAASR > ETH GTXCK PB4 [12]
SSS ﬁ? <> PMICRQ PR —PBI5  RIOBAAAZZR >, ETH_GTXEN_PBIS [12]
ggig gi EB16 R6L 2R ETH_GRXDV_PB16 [12]
ggi; éi —PBI7  RAT AAAZR > ETH GRXER_PBI7 [12]
Egég i; M(\N\,ZZR—O ETH_GRX0_PB18 [12]
PB21
c3 PB19 R73 22R
Pez2 gy —EBI9 __RB3 AMVZER > ETH GRX1_PBI9 [12]
PB2t [ ————< ISC_DIO/EXP_PB24  [10,15] bB20 ;5?1 ETH_GTX0_PB20 [12]
PB25 “—4 ISC_D11/EXP_PB25 [10,15] % <> EXP_PB20 [15]
PB26 [-&; ISC_DO/EXP_PB26  [10,15] R85 2R
PB27 ISC_D1/EXP_PB27 [10,15] PB21 W ETH_GTX1_PB21 [12]
PB28 [ ISC_D: 0_PB28  [10,15] %\ <> EXP_PB21 [15]
PB29 (5 ISC_D: 0_PB29  [10,15] Re7 2R
PB30 [~ ISC_D4/EXP_PB30 [10,15] PB22 W ETH_GMDC_PB22 [12]
PB31 [ ISC_D 0_PB31 [10,15] <> EXP_PB22 [15]
R86 22R ETH_GMDIO_PB23 [12]
PB23 RI13 20R ExpPo2a Tis]
SAMASD27-CU (MRLB) -
[B] Revs PPn
AT RevA | XinJ
A XinJQ
|REV] DES.
SAMASD2B-XULT
SAMASD27- PIOA & PIOB
5 T 7} T 3 T z T T
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Figure 5-60. SAMAB5D27 - PIOC and PIOD

5 I ) I 3 I 2 I T
usc
PCO0 [R1% 1SC_D 0_PCO  [10,15]
PCOL [Nix ISC_D7/SPI1_SPCK_PC1  [10,15]
PCO2 Hte—< ISC_DE/SPI1_MOSI_PC2  [10,15]
PCO3 [ ———< ISC_D9/SPI1_MISO_PC3  [10,15] —PCo  RUSNANZR > ETHNT PO [12]
PCO4 L10—< ISC_PCK/SPI1_NPCS0_PC4 [10,15]
PCO5 ISC_VSYNC/EXP_PC5  [10,15]
PC06 [hie———< ISC_HSYNCIEXP_PC6  [10,15] m E‘i‘;fgé'{gf[%]o (10}
PCO7 375 < ISC_MCK/EXP_PC7  [10,15] -
FoT <K
E(C:gg D1 BCO PMIC_L LBO/EXP PC8 [4,15] — Rlls LCD_DAT3_PC11  [10]
[E3 ___pcio_ EXP_PCI1 ™ [15]
S~ a8, A 228
PC12 [FF > (CD_DAT4 PC12 [10] pc2s Ro77 m > tg(g paTa2 poze [10]
PC13 £ > LCD_DAT5_PC13 [10]
PC14 (3 LCD_DAT6_PC14  [10]
PC15 [ LCD_DAT7_PC15  [10] R2B8NAN 2R~ cp pATz3 PC2T [10]
PC16 [~pp——1 LCD_DAT10_PC16 [10] Pc27 -mm P e
PC17 (g LCD_DAT11_PC17  [10] i
PC18 oo LCD_DAT12.PC18  [10] PC30 R285 30R
PC19 §§ LCD_DAT13_PC19  [10] ———AVW=——<C>> LCD_VSYNC_PC30 [10]
PC20 LCD_DAT14.PC20  [10] pC31 R282 30R
pC21 ﬁ; LCD_DAT15_PC21  [10] —————AVW\——<C>> LCD HSYNC PC3L  [10]
PC22 Bz LCD_DATI8_PC22 [10]
PC23 LCD_DAT19_PC23  [10] PC28 R279 30R
pC24 :é LCD_DAT20_PC24  [10] LCD_PWM_PC28  [10]
PC25 o555 LCD_DAT21_PC25  [10]
C26
P HO _PCo7 R272
PC27 "8 pcoe
PC28 &5 10K
PC29 —‘FE BC30 >> LCD_DISP_PC29 [10]
PC30 D pca1 =
PC3L =

SAMASD27-CU (MRLB)

VDD_3V3
UsD

oo |-GL0__PDO

E10 PD1
PDO1 GO I )
PDO02 DBGU_URXD1_PD2 9,14]
PD03 61 557 S DBGU_UTXD1_PD3  [9,14] —PDO RIBBANAER > cp_Pek PO [10]
PDO4 LCD_AD2_YP_PD21  [10]
PDOS 3 PDS —PDL  RINAAZR —, \cp pEN_PDI  [10] PMIC_TWD0_PD21  [4]
PDO6 75 EXP_PD6 _[15] EXP_PD21 [15]
PDO7 T XPRO_PD7 [15]
PDO8 ["Kg XPRO_PDS  [19] JTAG_TCK_PD14 R101 2R

IODR 1% [0]
PDO9 [55——<C>> XPRO_PD9 [15] M LCD_AD3_YM_PD22  [10]
PD10 S &> XPRO_PDI0 [15] EDBG_JTAG_TCK PD14  [14] R97 22R PMIC_TWCKO_PD22  [4]

PD11 5> XPRO PDIL [15] RO1 IOOR 1% — o2z g R106 2R EXP_PD22  [15]
K8 JTAG_TDI_PD15  [9]
PD12 [i5——C_ > EXP/XPRO_PDI12 [15] P15 [TRO2 Y EDBG_JTAG_TDI_PD15 [14]
PD13 517 EXPIXPRO_PD13 [15]
e R119 100R 19
PD14 M7 PD15 o016 v VN@I- JTAG_TDO_PD16 [9]
PDLS M7 pp16 > EDBG_JTAG_TDO_PD16 [14] VDD 3v3

PD17 R117 100R 1% —
J5 JTAG_TMS_PD17 9]
PD18 kg o5 <—>> XPRO_PD1S [15] P17 R118 330R -» EDBG_JTAG_TMS_PD17 [14]

PD20 R306
P21 (a—FD2L 22K
PD22 M3
PD23 < EXP_PD23 [15] LCD_TWD1 PD4 _ [10]
PD24 (g EXP_PD24 [15] EEPROM_TWD1_PD4  [11]
PD25 < EXP/XPRO_PD25 [15] RO6 DNP(OR) (—, EXP_TWD1_PD4  [15]
PD26 rg—« EXP/XPRO_PD26 [15] PD19 RO95 WEE-: Eﬁg égggxp{lglms 0] PD4 ISC_TWD1_PD4  [10]
PD27 << EXP/XPRO_PD27  [15]
M4
g ——<
e T — oy pooo RISV ISR > LCD ADLXHM_PDZ0. [10] RIS MWZBR—<> oo Tweki PDs [10]
9 - <> EXP_PD20 [15] <> EEPROM_TWCKI_PD5  [11]
PD30 [H————< EXP_PD30_ [15] <> EXP_TWCKI_PDS [15]
PD31 << EXP_PD31 [15] PD5 - =
= <> ISC_TWCKI_PD5  [10]

SAMASD27-CU (MRLB)
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Figure 5-61.

SAMA5D27 - SYS, Tamper, and Debug

XIN

R1380 A A DNPOIM) @XOUT

SYS

Routing USB

Max trace-length mismatch
between USB signals pairs

UBE should be no greater than 3.8mm
XIN u7
— O Ue] XIN HHSDPA USBA_DP  [10] ) )
cas a7 . —XOUT U6 |30+ HHSDMA USBA_DM ua 90 ohms differential trace
27pF] 12MHz CL=15pF | 27pF Routing fop or bottom .\, o, impedance
’ ’ XOUT32 P2 XIN32 HHSDPB USBB_DP  [10]
— =" X0UT32 HHSDMB USBB DM [10]
~ HSIC_DATA ng Ig ;gg: HSIC_DATA _[10)
[4] SHDN Ba—| SHON HSIC_STRB HSIC_STRB  [10] Routing HSIC
XOUT32 (4] wkup WKUP R6
VBG
R128 DNP(10K) T2 )
3 RI0SA\ ANDNPAM) o XING2 VoDBURIZEGAA, DNPR00 T2 4 jrpgser Routing HSIC Refers to Specif
32.768KHz CL=12.5pF [49.10,12,14.15]  NRST NRST " ace c127 SR263
ACP [t o 10pF < 562K 1
TST ACN
c40
22pF R3 0BUO
SDCAL PIOBUO g OBUL GNDUTMII
PIOBUL o OBUZ2 R&C
PIOBU2 [R5 OBU3 as close as possiblel
RXD PIOBU3 Ry Seh
PIOBU4 B
VORANA (1) cLi AUDIO <> CLK AUDIO  PIOBUS [Hoe—BioB0e
PIOBUG
PIOBUO R76 137 330R_PIOBUL ADVREFP piogu7 [ o
1334V 330R_PIOBUS
1344V 330R_PIOBUS
= [15] AREF
Frae e SAMASD27-CU (MRLE)
12
14 ORANARLSZ AN
DNP(Header 2X7)
VDD_5V_IN VDD_5V_IN
R152 1K
VDD_3v3
VDD_3V3 VSYS_5V
c177
cs1 u21 100nF D E B U G 9 o
100nF DBGU_OE vod 3 3
R156 n DBGU_TXD 3 3
TL%@A“’ DNP(OR) [8,14] DBGU_UTXD1_PD3[>> 2 > 4 ] g =
z z
IGND e e n
DBGU_CTS )
- NL17SZ126DFT2G DBGU_TXD 1 B
DEGU_RXD. T
VDD_3v3 g
DBGU_RTS —
= 1]
L=
c170
VDD_3v3 1DOnI 20 Header 1X6
J T G - 5 [ce 1 DBGUOE
A le DBGU_RXD
[8.14] DBGU_URXD1 PD2 << 4 < 2 = VDD_3V3
oND |2
R340, P2 JPR2
VDD_3v3 NL17SZ126DFT2G Header 12 Jumper
11 10K [al
L 2= | JTAG_TMS_PDI7 [g] DBGU_OE
= JTAG_TCK_PD14 [g] -~ R336 DNP(OR) _DBGU_CTS X
JTAG.TCK_PD14 Ro9 = JTAG_TDO_PD16  [8] L DBGU_DIS —
AU " (25 JTAG_TDI_PD15 (8] P28 SM R344 DNP(OR) _DBGU_RTS =
NRST  [4.9,10,12,14,15]

Header 2X5

Atmel
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Figure 5-62.  USB, ISC, and LCD

VDDB_5V  VDD_3v3

VDD_3v3 a0 o=
R130 R J18 ) [49.12,14,15] NRST
m
BR 47
! KR 1 (8] LCD_PWM_PC28 L 46
[7,15] ISC_RST/EXP_PB11 <_>> BR <> ISC_PWD/EXP_PB12  [7,15] [7] LCD_IRQ2_PB8 TROL) 45
[8] ISC_TWCK1_PDs <> BB | —mss3or > ISC_TWD1 PD4 [g] [7] LCD_IRQ1_PB7 H o) 44
) | mw |- 2 <> ISC_MCK/EXP_PC7  [8,15] [8] LCD_AD3_YM_PD22 18] LCD_TWCK1_PDS TWI_SDA 43
| BR ISC_VSYNC/EXP_PC5  [8,15] [8,10,15] ~ ISC_PCK/SPIT_NPCS0_PC4 [8] LCD_TWD1_PD4 (LCOoDIShY 42
B ISC_HSYNC/EXP_PC6 [8] LCD_DISP_PC29 41
— BR ISC_PCK/SPI1_NPCSO_PC4  (8,10,15] [8] LCD_AD2_YP_PD21 EFiE) 53R 40
— BR 5 ISC_D4/EXP_PB30 [7,15] [8,10,15] ISC_D9/SPI1_MISO_PC3 39
[7.15] ISC_D5/EXP/XPRO_PB31 — BR 5 ISC_D6/EXP/XPRO_PCO 8,15] 38
[8.10,15] ISC_D7/SPI1_SPCK_PC1 T BR 5 ISC_D8/SPI1_MOSI_PC2  [8,10,15] [8] LCD_AD1_XM_PD20 < 37
[8,10,15] ISC_D9/SPI1_MISO_PC3 — BR ISC_D10/EXP_PB24 [7,15] [8,10,15] ISC_D8/SPI1_MOSI_PC2 [8] LCD_DEN_PD1 (CCDHSYNC] 36
[7.15] ISC_D11/EXP_PB25 — BRR ISC_DO/EXP_PB26  [7,15] [8] LCD_HSYNC_PC31 (LCDVSYNG) 35
[7.15] ISC_DI/EXP_PB27 | BR ISC_D2/EXPIXPRO_PB28 ~ [7,15] (8] LCD_ADO_XP_PD19 [8] LCD_VSYNC_PC30 (LCDPCK) 34
[7,15]  ISC_D3/EXPIXPRO_PB29 —BR [8,10,15] 1SC_D7/SPI1_SPCK_PC1 [8] LCD_PCK_PDO 33
— 32
LCDDAT23)
[8] LCD_DAT23_PC27 ( 31
Header 2X15 [8] LCD DAT22 PC26 (LCDDATZZ) %
(8] LCD_DAT21_PC25 L i %
The signal ISC[D11-0], ISC_VSYNC, ISC_HSYNC, ISC_PCK, ISC_MCK 18] LCD_DAT20_PC24 28
on connector J18 are connected trough serial resistor 22R from J17. 18] LCD_DAT19 PC23 LCDDAT19; i;
Like: MPU (ISC) -> J17 -> 22R -> J18 [8] LCD DAT18 PC22 LCDDATLS, %
(LCDDAT17) | >~ 24
(LCDDAT16) | > 23
—i 22
[8] LCD_DAT15 PC21 > (LCDDATLS) 21
(8] LCD_DATL4_PC20 [—3>—(LCDDATLY) 20
(LCDDAT13)
[8] LCD_DAT13_PC19 19
U B [8] LCD_DAT12_PC18 (LCDDAT12) 18
— 17
[8] LCD_DAT11 PC17 LCDDATLY L : oo
ONP(Headsr 1X2 254MM 18] LeD_DAT10 PC16 e 15
USB A USBA_VBUS_5V  [4] (Header ) (LCDDAT9) | = 14
<> HSIC_DATA [9] (LCDDATS) | X ig
USBA_VBUS_5V_PA31 [7] <> HSIC_STRB  [9] [8] LCD_DAT7_PC15 (LgDDATé) i
[8] LCD_DAT6_PCla ‘LCDDAT ) 10
[8] LCD_DAT5 PC13 ‘LCDDA“’ 9
o o [8] LCD_DAT4_PC12 (LCDDAT4) 8
—i7
[8] LCD_DAT3_PC11 ‘nggﬁlg‘ 6
9 [8] LCD_DAT2_PC10 (L ) 5
usea DM (3 us {tCooaro) |3
2 USBA_DP  [9] ( ) 3 52
3. - 1800hm at 100MHz R42 0R (ID_SYS) — 2 51
10 1 2 [7] LCD_ID_PBO Ro5 DNFTIS0R 1 -
[14] EDBG_ID_01 B
50 Pin FPC Connector
o ~| 923 = =
= MicroUSB AB Connector L7 EARTHUSBA

B 1800hm at 100MHz
V 1 2
EARTH_USB_A

B EARTH_USB_B

MH1 MH2 MH3 MH4.
5 PTH PTH PTH PTH

SH1
L21
Tvsus 1t USBB_VBUS_5V 1800hm at 100MHz uie EN: Active High
DM g USBB_DM [9] USBB_VBUS SV 1 ouT_2 EN 1 <<C__] USBB_ENSV_PB10 [7]
P USBB DP  [9] J_ l 5 Through Holes
y GND—_L C156 C157 OUT_1 FLG <C_>> USBB_OVCUR_PA29 [7]

2 R0t

A I 100nF I 10uF
SH2

a3
6 Single USB Type A
AR At .
EARTH_USB_B m e

SAMASD2B-XULT

IN2  GND

IN_1 NC

SP2525A-1EN-L
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Figure 5-63.  Serial Flash, LEDS, Push Button and ClassD

EEPROM

VDD_3v3 VDD_3v3
- u18
S 13
EE: 10 Voo | B—Letet yrome |,
EEPROM_WP
g 2 a1 wp RO
g Jx
= s 3 [
EEPROM_WP g A2 SCL |>——<C>> EEPROM_TWCK1_PD5 [8]
o 4 5
——
R316 GND  SDA EEPROM_TWD1_PD4  [g]
R AT24MACA02-MAHM-T

QSPI Flash

VDD_3v3

u10
lul QSF‘IUJOUJ:‘AZAO—S SI/sloo vee 8
lul QSPmJOLPAzSO—Z So/siol GND
[ QSPI0_I02_PA26 >3 5102 s [E
7 QSPI0_I03 PA27T < >——— T | gi03 SCLK F————C] QsPI0_SCK_PA22

X25L25673GM21-08

L cs2
100nF

QsPI0_CS

SPI Flash

[7] SPIO_MOSI_PA15. 5
[7] SPIO_MISO_PAL6.
[7]  SPIO_SPCK_PAL

SPI0_CS0_PA17 1

o)

AT25DF321A

VSYS_5V
R62
0R
o wle|y|y
24 glslsls
D7 ~
ATaTaTa
x 1Na148W 5|8|3|3
g
1 B
[7] CLASSD_R0_PBI [—>>R3LgAA22R_Cl5Bel |10NE 5 |62
[7] CLASSD_R1_PB2
D2| 3
6 T
'_ DT}

R315 22R

Class D

[7) CLASSD_R2_PB3 [>—R3Z2\AN22R C15%f

[7] CLASSD_R3_PB4 [>

b
2

2 [61 |l'_'L
S1f 1

NITO:

U17 DMC2400UV

RTL A ppgOR

R318

10K

LED

1800hm at 100MHz —2
1294 2 Rigne | 3
24 % Right N | 4
180chm at 100MHz

B RR R

D2
[7] LEDREDPBS [ RSOAAn AR 1| AR VDD_LED
QSPI & eMMC & SPI Flash CS  wesw
[7] LED_GREEN PBS [ RSZBAAn TR 4| AR Anode
Lces R328 470R 3 "R
_BLUE | oW
T oonF [7] LED_BLUE_PBO Blue
R226 VDD_3V3
S0k R218
P E—— 106 RGBLED
N
[ QSPI0_CS_PA23 [—> 2 > 4 QSPI0_CS
JPRY P a3l QSPI Flash CS "
Jumper  Header 1x2
~ N NL17SZ126DFT2G ;:AZDQ
e R227 100R 1% BP1 g _Tact Switch
A — bd
= [7] USER_PB_PBY [>
BOOT_DIS fggnF Place TP to Bottom
l R217
o USER BUTTON
1
[7]  SPIO_NPCS0_PAL7[ > 2 SPI0_CS0_PA17
L SPI Flash CS
[ e
NL17SZ126DFT2G .
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Figure 5-64. Ethernet
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10Base-T/100Base-TX &
x
us g
%6 RJ45 Connector 19 o Gk e
TR 07, X+ ] Tx+ _topihot 7| e RXC/B-CAST_OFF > e = m
o P ? ol 4 TXD1 23 ETH_GTX1_PB21 [7]
3l TXDO |55 ETH_GTX0_PB20 [7][ :
Q é ETH_GTXEN_PB15 [7]
2 TX- TD-| - - S I
( )—' 2 X L __lopibot &1 m RXDI/PHYADO [H2
RXD2/PHYAD1
RXDLPHYAD2 [H2 ETH_GRXL_PB19 (7]
RXDO/DUPLEX ETH_GRXO_PB18 (7]
3 RX+ RD+| - oy
o el RX+ R+ top/bot S| rxp RXDVICONFIG2 ;g ETH_GRXDV_PB16  [7]
jg é o s RXER/ISO |55 ETH_GRXER_PB17 [7]
3l CRS/CONFIGL -5
6 [* '; %FDf 6 RX- RX-__top/bot 4 COL/CONFIGO
RXM
_le c162
75 s 00nF Gl gp 2208 2.1 yop_1v2 MDC ﬁ § ETH_GMDC_PB22 [7]
75 MDIO ETH_GMDIO_PB23 (7]
4 NC| —
% C18 | 1000F TNTRPNAND 2L ETHINT_PCS  [8]
5 GND VDD_3v3
GND_ETH PADDLE VDDA _3v3 L2 ES wlololols
75 1nF 180ohm at 100MHz b . ©
13 8 X—55 TXC 1 A2 Loe¥eloelele
5 1t =5 TxD2 VDDA _3v3 7 %
6.49K 1% Rr76 10| TXD3 l J_ 57871878738
15 EARTH ETH — N\ REXT c12 c21 BN N N
16 ht yellow LED Left Green LED - 10uF 7]~ 100nF
EARTH ETH 2 16|
- *— VDD_3V3 =
ETH XO 8
—— X0 =
ETH XI
R33 R34 B 9|y Voo 17 .
o o < > 10K 10K &cas | cs
ETH_LEDO 30 100F T 100nF
VDD_3v3 ACT  ETH_LED1 ETH [EDT T 31| LEDO/NWAYEN
LEDUSPEED
LINK_ETH_LEDO
RESET F2—BBANNR ] NRST [49,1014.15]
KSZ80B1RNB
At the De-Assertion of Reset
PHY ADD[2:0]-pin15/14/13: 001 = 1
CONFIG[2:0]-pin18/29/28:001,RMII mode
L24 Duplex Mode-pin16: 1,Half Duplex
1800hm at 100MHz Isolate Mode-pin20: 0,Disable
1 2 R321 R Speed Mode-pin31: 1,100Mbps
Nway Auto-Negotiation-p30: 1,Enable
EARTH_ETH N GND_ETH
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Ethernet_10/100M
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Figure 5-65. SD & eMMC

VDDSDHC

VDD_3v3 VDDSDHC
g3 |s(3 |3 (888|882 (3V3 or 1v8)
S8 (313 (8 (&[] ]88 |3 .
x e 4 [:4 o x e :4 o o 4 l J_
<
Ty T Ty Ty T Ty T T TE Ty c8s c79
SIS |S|S [ |55 ]|5|5 (2 |% B 1k 100nF
3
[7] SDHCO_DATO_PA2 5 Nc1[Epx
[7] SDHCO_DAT1_PA3 S Ne2 fE5X
(7] SDHCO_DAT2_PA4 NC3 TX
(7] SDHCO_DAT3_PA5 NC4 TX
VDD_3V3  VDDSDHC1V8 VDDSDHC [7] SDHCO_DAT4_PA6 NC5 (37—
(7] SDHCO_DAT5_PA7 NC6 TX
[7] SDHCO_DAT6_PA8 NC7 [—gg—X
[7] SDHCO_DAT7_PA9 NC8 [—gg—X
[7] SDHCO_CMD_PA1 NC9 5%
[7] SDHCO_CK_PA0 A —RIONAA SR NC10 12X
[7] SDHCO_RSTN_PA10<C_>> NC11 (g5
LR35 NC1Z ey
47K pull down on SDHCO_CMD_PAL close to MPU. NC14 %x
Fe—x
DNP(47K)  39R on SDHCO_CK_PAO close to MPU. Nete 2
= X7 NC119 NC17 g~
x% NC118 Impedance match of Cis %x
%514 NC117 CLK/CMD/DAT[7:0] 50R NC19 [-G17%
*3;5] NC116 NC20 73X
*p1o] NC115 NC21 5%
VDDSDHC VDD_3V3 > NC114 NC22 71X
T T Yz NC113 Ne23
| i (3v3 or 1V8) (3v3) ML N Nea _x?l%
[7] SDHCO_VDDSEL_PA11 N _D_. SMI3 Y T NG25 [-S205¢
IN=0: S1 Closed cor o1 o % NG110 NG26 %x
o . L
IN=1: S2 Closed = >ito] NC109 NC27 X
R225 5 22uF T 100nF 100nF M0 NCios NC28 [HEpix
10K >—ig| NC107 NC29 [-gg—X
o U3 X~y NC106 NC30 [-&7—X
ADGB49 X571 NC105 NC31 [-gs—X
= X517 NC104 NC32 [-E3—X
§ X515 NC103 NC33 [-E1—X
X373 NC102 NC34 577X
X3 NC101 NC35 573X
Y5 NC100 NC36 55X
. i i . " X747 NC99 NC37 [p~X
Placement and Routing: Refers to technical guide TN-FC-35: ejsMMC PCB Design S ncoe NCE8 55—
Guide %15 Nco7 NC39 515X
X161 NCo6 NCA40 815X
A1 NCes NC41 85X
*A1o| NCoa NC42 7%
15| NCe3 NC43 7
»A1a| NCo2 NCa4 [Fp5—X
57 NCot NC45 55X
»—g7{ NCoo NC46 —re—<
XT NC89 NC47 T)(
»—F3-| NC8s NC48 [g13%
XT NC87 NC49 WX
>~ NC8s NC50 71X
X NC8s NC51 75X
X3 NC84 NC52 [-gg X
X5 NC83 NC53 -z
X*TINCB2comroutmadogRrgnsaadgaan gy NC54 X
B RO R RN R 2R 3RIRIEBRRHRR
VDD_3v3 0000000 YUVYU00000000000000Y
222222222222222222222222222
P e o A N Y e M N Y Y S N
b1 51161 =i peli= oo o i o el S S
VDD_3v3 Ro14 ~[°lo|™[z|2 ~5z[z|Z) T|T|
Sor
U11 MTFCAGLDEA-OM WT
@ w| o -3 [ -] 1
g lsls Lg l3l2 Ics4 1c75
E oot o orer 10uF T~ 100nF eMMC - SDHCO
X ¥{x Jx JxJx
1818 18 1818
S (8|8 [=8 |88 L
[7] SDHC1_CD_PA30 <C—>>—(MCIL CD) | 19 6
[7] SDHC1_DAT1_PA19 mg}i gﬁé{ i E l
[7] SDHC1_DATO_PA18: |—
=— [ —
SDHC1_WPJ=
[7] SDHC1_CK_PA22 <> (MCI. CK) ( - -
1 [ —
[7] SDHC1_CMD_PA28 mg& SE?)
[7] SDHC1_DAT3_PA21 MCIT DA
[7] SDHC1 DAT2 PA20<C—>>—(MCIL DAZ) E
SD Card Connector
.
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SD/MMCPIlus CARD INTERFACE - SDHC1 [AT RevA | xiniQ|
A INe]
DES.
SAMASD2B-XULT
SD & eMMC
5 T ) T 3 T z T T




9T-190-82 8pIN9 J1asn

- Wyi-uonenfeas-en|n-paure|dx-(g "AoH)-ZASYINYS-INHY LY-OE80YF-aWY

[3dIND ¥3sn] ¥y uonenjers enjn paureidx (g ‘AoY) ZASYINYS

0.

Younly

Figure 5-66. EDBG

VDD_3v3

R29 \ A A DNP(IM

v1

EDBG_XIN

EDBG_XOUT

DBG, [15] EDBG_ID_03 (————{__> EDBG_JTAG_TCK_PD14 [g]
ey [15] EDBG_ID_02 ——————————<___] EDBG_JTAG_TDO_PD16 [8]
E _ —————————<_ > EDBG_JTAG_TMS PD17 [8]
K % 12MHz CL=15pF _ ———{—> EDBG_JTAG_TDI_PD15 [8] VDD_3v3
— z
BG. P4 :\ |
SMD
EDBG_DGI_TWD ERASE A
EDBG_DGI_TWCK gﬁUE
EDBG 3
EDBG_TWI elolelely el b lelotel S ¥
- 2212253 BB EEBBBBEI]
] | @
c8 338838 83833858334 G4 < €
%5107 PA00/ PA18 208988 rroopoopoad PX00 Fg5——<_>> EDBG_ID_06 [15]
X—Gég PAOL1/PAL17 = seeed PX01 ﬁ(gg 9 o
X—Fg—| PA02/ PX47 8 PX02 |31 S
[ =] g PX03 [ 3
8.9 PX04 57X
£5 | PAOS PX05 [-p3——<<_>> EDBG_ID_07 [15]
XHto| PA06 / PAL3 PX06 [~Ez—<
X—Fg| PAO7 | PA19 PXO7 [Eg—X 5
[15] EDBG_DGI_GPIOO 5o | PA08 PX08 g% BSS138
[15] EDBG_DGI_GPIO1 T10 PA09 PX09 55X
[15] EDBG_DGI_GPIO2 <C_>> o] PALO PX10 <_>> EDBG_ID 05 [15]
VSYS_sV [15] EDBG_DGI_GPIO3 <_>> EDEG DGT SoA 67| PALL PX12 Fe3—X
PA12/PA25 PX13 <_>> EDBG_ID_04 [15]
%—377| PAL4/PX11 PX15/PX32 100K
R3 TPL TP2 X—E7 PA15/ PX45 PX16/PX53 [FET—X  STATUS LED CTRL )
100K SMD SMD £08G_FORCE BOOT * g PALS ut PX19/PX59 7 AL RESE R50 [
EDBG_ADCO | L4 = = K10 PA20/PX18 PX21 - = NRST  [4,9,10,12,14,15]
— e e PA2LIPX22 AT32UC3A4256HHB-C1UR ( AT32UC3A4256)-C1UR, Factory Programmed ) PX23 [H5—X
Ra20 or X Ge PA22/PX20 PX24 <
R2 Ll 3107| PA23/ PX46 PX25 [—35—X
200K [15] EDBG_DGI_TWD £DBG DGI SCUFr] PA24 1 PX17 PX26 [H—<
[15] EDBG_DGI_TWCK: 75| PA26/PBOS PX27 [ EDBG_SPI_MISO  [15]
= X5 PA27 PX28 5 EDBG_SPI_MOS| [15]
- [10] EDBG_ID_01 T “5oR 54 PA28 PX29 g EDBG_SPI_SCK [15]
[4.9,10,12,14,15]  NRST Ad| PA29 PX30 (e EDBG_SPI_NCS  [15]
X—5- PA30 PX31
== pA31
EDBG_USB_VBUS_5V A10 K9 EDBG_JTAG_TCK
DV EDBG USE S DV __A0 | DSBVBUS TK ke EDEG_JTAG_IDI
EDBG_USB_HS DP__A8 [J8  EDBGITAG DO
US| DPHS TDO |57 ——EDBECITAG WS
R23 3R EDBG USB FS DM _ B9 | o " ™S F———————————
w EDBG_RESET_N
R25 3R L > B8 | bpFs ES - 43 Ny 00 Ao 00 REET N 22 - —
o EES E 89 zz  9ogggo
use_vBias 82 ] 82 e 388858
>0 > >0 >0 >>>>>>
R10 9 gl 3 25 2 BlB[3(BR[2
- ) VDD_3v3
113 6.8K 1% m\%o s u or T
1800hm at 100MHz )
A S = = JTAG VDD_3v3 JPRL IPL
J_ 142 J_ VDD_3v3 J10 Jumper  Header 1X2 RL
cag 50 Vob_3v3 DR ITACTO 3] BE Il' e
| 1nF = = BR
C6 cs c1e8 L7 oizg EDBG_JTAG_TM! T EDBG_RESET_N EDBG_RESET N
1nF
o s L{—>> EDBG_USB_VBUS 5V [4] 100nF 2.20F 220F 100nF EDBG_JTAG_TDI %] gg
EDBG_USB_DM I~ ca
DM - -
EDBG_USB_DP.
o oP = DNP(Header 2X5) 1o0nF
5. 1D ——x
10 N =2 < Us o
VDD_3v3
3l N
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e
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MicroUSE AB Connector — c179 |ci1 |cwrs |cir2 |ci7a
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1A S o =
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Figure 5-67.

Expansion and XPRO Connectors

[7.10)
[8.10]

[7.10]

[8.10] ISC_VSYNC/EXP_PC5

ISC_PWD/EXP_PB12 ~[7,10]

Expansion
Boards
Connectors

[8.15] EXP/XPRO_PD27
[14] EDBG_SPI_MISO

[8.15] EXPIXPRO_PD25
[14] EDBG_SPI_SCK

. SPI1_SPCK OR R260
DNP(330R] Mim

VDD_3V3  5V_EXT_INP
T 2
3 S
N N
4 4
x T
=5 =3
T z
H z
2 a8
OR_SPI1_MOSL
DNP(330E EXP/XPRO_PD26

8,15

EDBG_SPI_MOSI [i4]

ISC_RST/EXP_PB11 <<_>>

14] >

R290 OR
ISC_D10/EXP_PB24: 3
(14] "EDEG, ID_06 R283' DNP(OR

[8] EXP_PD31

Socket 2X18

ISC_D6/EXP/XPRO_PCO  [8,10,15]
EDBG_DGI_TWCK  [14]
320 R196 R
<> ISC_DS/EXPIXPRO_PB31  [7,10,15]
a7 o él’ RIS NANNEGIR) =5, EDBG_DGITWD [14]
VDD_3v3 o3 RS
g = Ti <> E]
[491012,14] NRST a I <C>> EXPIXPRO_PD25 [8,15]
o <> EXPIXPRO_PD27 (8,15]
[4] SV_EXT_INP <_} a <<_>> EXP/XPRO_PD26 [8,15]
a R198 R
<> EXPIXPRO_PD28  [8,15]
g R197, DNP(330R) =5 EDBG_SPINCS  [14]
EXP/XPRO_PB5  [7,15]
Socket 1x8 Socket 1X10 EXP/IXPRO_PB6  [7,15]
EXPIXPRO_PB9  [7,15]
R200 R
<> EXP_PA19 [7,15]
38 J21 R199 AN, DNPE30R) =5 EDBG DGI_GPIOD  [14]
[7] EXP_PA16 o] o] R202 0R =
[8] EXP_PD19 o o ["R201 Y\ DNPE30R] o= EXP_PA20  [7]
R g 3 A <>> EDBG_DGI_GPIO1  [14]
8] EXP_PD23 a a <> EXPIXPRO_PD29 [8,15]
[8] EXP_PD21 <} o
[8] EXP_PD22 a a EXPIXPRO_PB10 [7,15]
[8] EXP_PD24 a 03 EDBG_DGI_GPIO2  [14]
[8] EXP_PD30 o o= -
EXPIXPRO_PA21 [7,15]
Socket 1X8 Socket 1X8 EDBG_DGI_GPIO3  [14]
EXP/XPRO_PD12 ([8,15]
EXP/XPRO_PD13  [8,15]
39 322
[715] EXP_PAL0 o o EXPIXPRO_PA24  [7,15]
[7] EXP_PA17 o o EXPIXPRO_PA23 [7,15]
[7] Exp_PA18 o o 1SC_D: 0_PB28  [7,10,15]
[4815] PMIC_LBO/EXP_PC8 a ] ISC_D 0_PB29  [7.10,15]
8] EXP_PC27 o o EXP_PB23 [7]
[8.15] EXP_PC26 o o EXP_PB22 [7]
(8] EXP_PCI1 +a o EXP_TWD1_PD4 [8]
[8] EXP_PC10 a a EXP_TWCKI_PD5 (8]
Socket 1X8 Socket 1X8
SV_EXT_INP
J17
L [gg |2
8] EXP_PD6 <> ag <C_>> EXP_PA14 [7]
[7] EXP_PA15 <> ag <_>> ISC_D4/EXP | Pszu [7,10,15]
[7,10,15]  ISC_D! 0_PB31 <_>> og <> ISC_D¢ _PCO  [8,10,15]
 PB20 <__>> oo <_>> EXP_PB21 [7]

[7.10] ISC_D1L/EXP_PB27 og ISC_DO/EXP_PB26 [7,10]
[7,10,15] ~ 1SC_D: 0 PB29 oo ISC_D2/EXPIXPRO_PB28  [7,10,15]
[7110,15]  1SC_D! 0_PB31 oo ISC_DA4/EXP_| PB:-m [7.10,15

[8,10] ISC_D7/SPI1_SPCK_PC1 oo ISC_Df _PCO  [8,10,15]
EXP_PA22 og EXP_PA25
EXP_PA26 S — oo ISC_D/SPI1_MISO_PC3  [8,10]
[8,10] ISC_D8/SPI1_MOSI_PC2 Ro60 SNPEIR oo ISC_HSYNC/EXP_PC6  [8,10]
[9] CLK_AUDIO oo ISC_PCK/SPI1_NPCSO0_PC4  [8,10]
og
gg ISC_D11/EXP_PB25 [7,10]
EDBG_ID.
EH G_ID_05
oo PMIC_LBO/EXP_PC8  [4,8,15]

EDBG_ID_07 [14]
EXP_PC26 [8,15]

v ExT P XPRO Power
24
2
RE I
VSYS_5V | BR [ I { vbD_3v3
Header 2X2
XPRO EXT1
325
[14] EDBG_ID_02 S II#
[8] XPRO_PD1L H—20C0 > expipro P02 [8.15]
[815] EXPIXPRO_PD13 o< XPRO_PDI8
[715] EXPIXPRO_PBY M) 59> EXPIXPRO_PBIO [7, 19
[815] EXPIXPRO_PD13 He—S028 BIOPIO &5 EXPIXPRO_PD29  [8,15]
[7.10,15]  ISC_DS/EXPIXPRO_PB31- e ISC_DB/EXPIXPRO_PCO
[7.15] EXPIXPRO_PAZ3 S e3> EXPIXPRO_PA24  [7,15]
8.15] EXPIXPRO_PD28 SELHOS EXPIXPRO_PD26  [8,15]
[815] EXPIXPRO_PD27 EXPIXPRO_PD25 [8.15]
{ vbD_3v3
Header 2X10
XPRO EXT2
126
! =y In
[14] EDBG_ID_03 <> BR
[8] XPRO_PD7 <> é‘z%ﬂ RR —%J—I—OXPRO PD8 [8]
R el i = 3 NI
[7115] EXPIXPRO_PA21 IRQ/GRIO BE [ MOEXP/XPRO PD28 ! 51]5
[7,10,15]  ISC_D2/EXPIXPRO_PB2 TWISDA__ 1L ) gpg | L |sc,Dz/E><P/><PRo,[P‘52$
[710,15] ISC_D3/EXPIXPRO_PB2 SR — BE [ ISC_D2/EXPIXPRO_PB28
[815] EXPIXPRO_PD29 A SELeR EXPIXPRO_PD26 [8,15]
[815] EXPIXPRO_PD27 L EXPIXPRO_PD25 [8.15]
{ vbD_3v3
10
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6. Errata
6.1 NRST
Issue: Pullup R6 is connected to VDD_3V3

Workaround: Connect pullup R6 to VDDBU.

6.2 nLBO
Issue: No pullup on nLBO

Workaround: Add pullup 10K to nLBO output.

6.3 R63
Issue: Incorrect R63 resistance in Figure 5-66 "EDBG"

Workaround: Correct the resistance to 47R.
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7. Revision History

Table 7-1. SAMAS5D?2 Xplained Ultra User Guide Revision History

Doc. Revision Changes

Table 4-1 “Board Specifications”: eMMC NAND Flash corrected to 4 GByte.
C Section 5.3.5.4 “eMMC”: eMMC size corrected to 4 GByte.
Section 6. “Errata”: Added Issue: Incorrect R63 resistance in Figure 5-66 "EDBG".

B Table 5-19 “J9 Connector Signals”: corrected PC10 and PC11 muxing details.
A Initial release
/It L SAMAS5D2 (Rev. B) Xplained Ultra Evaluation Kit [USER GUIDE] 73
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