Atmet Atmel | SMART SAMASD4 Series

SAMASD4 Xplained Ultra Evaluation Kit

USER GUIDE

Introduction

This user guide introduces the Atmel® SAMA5D4 Xplained Ultra evaluation kit
(SAMA5D4-XULT) and describes the development and debugging capabilities for
applications running on the Atmel | SMART SAMA5D4 ARM® Cortex -A5-based
embedded microprocessor unit (eMPU).

Scope

This guide provides details on the SAMA5D4-XULT. It is made up of four main
sections:

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

e Section 2. provides instructions to power up the SAMA5D4-XULT board.

e Section 3. provides an overview of the SAMA5D4-XULT board.

e Section 4. describes the SAMA5D4-XULT board components.
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Kit Contents

The SAMA5D4-XULT includes:
e Board
— One SAMA5D4-XULT board
e Cables
— One Micro-AB type USB cable
e A welcome letter
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1. Evaluation Kit Specifications

Table 1-1. Evaluation Kit Specifications
Characteristic Specifications
Board SAMASD4-XULT

USB powered,
Board supply voltage ) . . .
5VDC from optional jack connector or from "Arduino shield"

Operating 0°Cto +70°C
Temperature
Storage -40°C to +85°C
Relative Humidity 0 to 90% (non-condensing)
Dimensions: Main board 135 x 88 x 20 mm
RoOHS status Compliant
Board Identification SAMA5D4-XULT

1.1  Electrostatic Warning

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

must not be subject to high electrostatic potentials.

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

1.2 Power Supply Warning

Hardware Power Supply Limitation

A \WASNIN€R  using a power adapter greater than 5Vcc (e.g. the 12Vcc power adapters from

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

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.
A WARNING PErp P

When external peripheral or add-on boards need to be powered, we recommend
the use of an external power adapter connected to the J4 DC jack (can provide up
to 1.2A on the 3.3V node).
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2. Power Source

Several options are available to power up the SAMA5D4-XULT board.

The board can be:

e USB-powered through the USB Micro-AB connector (J11 - default configuration).

e Powered through an external AC-to-DC adapter connected via a 2.1 mm center-positive plug into the
optional power jack of the board (J4). The recommended output voltage range of the power adapter is 5V at

2A.
e Powered through the "Arduino” shield.

e Powered through the USB Micro-AB connector on the Atmel Embedded Debugger (EDBG) interface (J20).

Unlike Arduino Uno boards, the SAMA5D4-XULT board runs at 3.3V. The maximum

A WARNING voltage that the I/0 pins can tolerate is 3.3V. Providing higher voltages (e.g. 5V) to

an I/O pin could damage the board.

2.1 Power up the Board

Unpack the board, taking care to avoid electrostatic discharge. Connect the USB Micro-AB cable to the connector
(J11). Then connect the other end of the cable to a free USB port of your PC.

Table 2-1. Electrical Characteristics
Electrical Parameter Values
Input voltage 5VCC
Maximum Input voltage (limits) 6 VCC
Max DC 3v3 current available 1.2A
1/0 Voltage 3.3V only

2.2 Sample Code and Technical Support

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

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

Atmel
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3. Hardware Overview

3.1 Introduction

The Atmel SAMA5D4-XULT is a fully-featured evaluation platform for the Atmel | SMART SAMA5D4 series ARM-
based embedded microprocessor units (eMPU). It allows users to extensively evaluate, prototype and create
application-specific designs.

3.2 Equipment List

The SAMA5D4-XULT board is based on the integration of an ARM Cortex®-A5-based microprocessor with
external memory, one Ethernet physical layer transceiver, two SD/MMC interfaces, two host USB ports and one
device USB port, one 24-bit RGB LCD and HDMI interface and debug interfaces.

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

Table 3-1. Board Specifications

Characteristics Specifications

Dimensions (L x W x H) 135 x 88 x 20 mm

Processor SAMA5D44 ( 361-ball BGA package), 16x16 mm body, pitch 0.8 mm
MPU, EDBG: 12 MHz quartz

Oscillators RTC: 32.768 KHz
PHY: 25 MHz

Main Memory 2 x DDR2 2 Gb 16 Meg x 16 x 8 banks (total 4Gbit = 512 MB)

1 x SLC NAND Flash 4 Gb 8-bit data (total 4Gbit = 512 MB)

One optional Serial EEPROM SPI
One EEPROM with Mac Address and Serial Number

Accessory memories

One 4-bit SD card connector

SD/MMC -
One 4-bit Micro-SD card connector
USB Two USB Hosts with power switch
One Micro-AB USB device
One LCD interface connector, LCD TFT Controller with overlay, alpha-blending, rotation,
Display scaling and color space conversion
One HDMI interface and connector
Ethernet One Ethernet PHY (RMII 10/100MHz)

One JTAG interface connector ) )
Debug port . One serial DBGU interface (3v3 level)
One EDBG interface

Expansion connector Arduino R3 compatible set of connectors XPRO set of connectors

5V from USB, power jack, and Arduino shield
Board supply voltage )
On-board power regulation by PMIC

Battery On-board battery socket

User interface Reset, Wake-up and free user push button (L)glg red user/power LED and one blue user
SAMA5D4 Xplained Ultra [USER GUIDE 7
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4. Board Components

4.1 Board Overview

The fully-featured SAMA5D4-XULT board integrates multiple peripherals and interface connectors, as shown in
Figure 4-1.

Figure 4-1. SAMAS5D4-XULT Board Overview
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Table 4-1 describes the interface connectors on the SAMA5D4-XULT.

Table 4-1. SAMAS5D4-XULT Board Interface Connectors
Connector Interfaces to
J4 Main power supply
J11 USB A Device. Supports USB device using a type Micro-AB connector
J16 USB Host B and C. Supports USB host using a stacked type A connector
J1 Serial DBGU (3.3V level)
J13 JTAG, 20 pin IDC connector
J20 EDBG USB connector
J9 Micro-SD connector
J24 SD/MMC connector
Ji2 Ethernet ETHO
12 E_xpansiop connector with all LCD gontroller signals for display module connection (QTouch®, TFT LCD
display with touchscreen and backlight)
J5 HDMI connector type A
BAT1 CR1225 Battery holder
J6, J7, J8,
J14, J15, Expansion connectors with Arduino R3 compatible PIO signals
J17,J18, J19
J21, J22,J23 | Expansion connectors Xplained
J3 JTAG EDBG (not populated)
J10 PIOBU extension (not populated)
4.2  Function Blocks
4.2.1 Processor

The SAMASD4 series is a high-performance, power-efficient ARM Cortex-A5 processor MPU capable of running
up to 528 MHz. It integrates the ARM NEON™ SIMD engine for accelerated signal processing, multimedia and
graphics as well as a 128 KB L2-Cache for high system performance. The device features the ARM TrustZone®
enabling a strong security perimeter for critical software, as well as several hardware security features. The device
also features advanced user interface and connectivity peripherals.

The SAMA5D4 features an internal multi-layer bus architecture associated with 32 DMA channels to sustain the
high bandwidth required by the processor and the high-speed peripherals. The device supports
DDR2/LPDDR/LPDDR2 and SLC/MLC NAND Flash memory with 24-bit ECC.

The comprehensive peripheral set includes a 720p hardware video decoder, an LCD controller with overlays for
hardware-accelerated image composition, a resistive touch screen function, and a CMOS sensor interface.
Connectivity peripherals include a dual 10/100 Ethernet MAC with IEEE1588, three HS USB ports, UARTS, SPIs
and 12Cs.

Security features include an "on-the-fly" encryption-decryption process from the external DDR memory, tamper
detection pins, secure storage of critical data, an integrity check monitor (ICM) to detect modification of the
memory contents, and a secure boot. The product also includes a dedicated coprocessor for public key
cryptography such as RSA and elliptic curves algorithms (ECC), as well as AES, 3DES, hashing function and
TRNG. These features permit to protect the system against counterfeiting, to safeguard sensitive data,
authenticate safe program or secure external data transfers.
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The SAMA5DA4 series is optimized for control panel/HMI applications needing video playback and applications that
require high levels of connectivity in the industrial and consumer market. Its security features makes the
SAMAS5D4 well suited for secure gateways or for the 10T.

4.2.2 Power Supply Topology and Power Distribution

4.2.2.1 Power Lines
e 1.8V VDDCORE: SAMA5D4 series embeds an internal regulator powered by VDDCORE and generating
1.2V VCCCOREOUT. SAMA5D44 requires a 1.8V voltage (in the range from 1.70V to 1.88V) for
VDDCORE, 1.2V VCCCOREOUT must be connected to VCCCORE, VDDUTMIC and VDDPLLA.

e 1.8V VDDIODDR: SAMA5D4 series requires a 1.8V voltage (in the range of 1.75V-1.85V) for VDDIODDR.
Only one 300 mA regulator can provide VDDIODDR and VDDCORE.

e 2.0V VDDBU: SAMA5D4 series requires a 2.0V voltage (in the range of 1.96V-2.04V) for VDDBU.

e 3.3V VDDIOP: SAMA5D4 series requires a 3.3V voltage (in the range of 3.15V-3.45V) for VDDIOP,
VDDOSC, VDDIOM, VDDANA and VDDUTMII.

e 2.5V VDDFUSE: SAMA5D4 series requires a 2.5V voltage (in the range of 2.25V-2.75V) for fuse writing
operations.
4.2.2.2 Power-up Considerations

To ensure reliable operation of the device, power-up must follow the sequence below:
1. Set VDDBU. Do not remove VDDBU in any case.
2. Set VDDIO/VDDANA.
3. Set VDDCORE/VDDPLL
4. Other power supplies are optional and may be set if required by the application.

A WARNING This power-up sequence must be respected for reliable operation.

4.2.2.3 Power-down Considerations
VDDBU must never be removed when other supplies are present.
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4.2.2.4 SAMA5SD44 Power Supplies Summary

Table 4-2. SAMAS5D44 Power Supplies
Associated
Name Voltage Range, Nominal | Ground Powers
Regulator that generates core power supply on VCCCORE
VDDCORE | 1.62-1.98V, 1.8V GNDCORE | 10 pF decoupling capacitor is to be connected to VCCCORE
MUST BE ESTABLISHED AFTER VDDIOP OR AT THE SAME TIME
VCCCORE | 1.1-1.32V, 1.2V GNDCORE | Core
1.70-1.90v, 1.8V DDR2 Interface /O lines
VDDIODDR GNDIODDR
1.14-1.30V, 1.2V LP-DDR2 Interface 1/O lines
1.65-1.95V, 1.8V .
VDDIOM GNDIOM NAND and HSMC Interface 1/O lines
3.0-3.6V, 3.3V
Peripherals I/O lines
vDDIOP | 3.0-3.6V, 3.3V GNDIOP
MUST BE ESTABLISHED PRIOR TO VDDCORE
Slow Clock oscillator, the internal 64 kHz RC and a part of the System
VDDBU 1.88V-2.12V, 2V GNDBU Controller
MUST BE ESTABLISHED FIRST
USB device and host UTMI+ core and the UTMI PLL
VDDUTMIC | 1.1-1.32V, 1.2V GNDUTMI
MUST be connected to VCCCORE
VDDUTMII | 3.0-3.6V, 3.3V GNDUTMI USB device and host UTMI+ interface
PLLA cell
VDDPLLA 1.1-1.32v, 1.2V GNDPLL
MUST be connected to VCCCORE
VDDOSC 3.0v-3.6V GNDOSC Main Oscillator cell
. Analog parts
VDDANA® | 3.0-3.6V, 3.3V GNDANA o
MUST be connected to VDDIOP with filtering
Fuse box for programming
VDDFUSE 2.25-2.75V, 2.5V GNDFUSE .
VDDFUSE must be 2.5V or OV and must not be left floating
Notes: 1. Both must rise at the same time due to internal constraints.

Atmel
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4.2.2.5 ACT8865 Power Management IC

The ACT8865 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 SAMA5D3/SAMA5D4 and
SAM9 series MPUs. It also meets the control requirements of these devices.

The ACT8865 features three step-down DC/DC converters and four low-noise, low-dropout linear regulators.

Figure 4-2.

There is a known error on the ACT8865 I2C implementation. The port must be shut

off after configuration or problems may occur with devices using the same I2C
channel, e.g., TM43xx LCD display.

Refer to the ACT8865 datasheet at http://www.active-semi.com/ for more details.

Board Power Management
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Supply Group Configuration
The ACT8865 provides:
e All power supplies required by the SAMA5D44 device:

1.8V VDDCORE
1.8V VDDIODDR
2.0V vDDBU
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Place TP13 and TP14 to Bottom.

3.3V VDDIOP, VDDIOM, VDDANA, VDDUTMII

2.5V VDDFUSE

e Power supplies to external chips on the main board:

1.2V HDMI

3.3V Ethernet PHY, HDMI, EDBG

4.2.2.6 Power Options
There are several power options for the SAMA5D4-XULT board.

The power sources are selected by a set of OR resistors. The USB-powered operation is the default configuration.
It comes from the USB device port connected to a PC or a 5V DC supply. The USB supply is sufficient to power the
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board in most applications. It is important to note that when the USB supply is used, the USB Host ports do not
function. If USB Host ports are required for the application, it is recommended that a DC supply be used.

Figure 4-3 provides the schematics of power options.

Figure 4-3. Input Powering Scheme Option
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Note: USB-powered operation eliminates additonal wires and batteries. It is the preferred mode of operation for
any project that requires only a 5V source at up to 500 mA.

4.2.2.7 Wall Supply Source

A wall supply can be used to provide power to the board. A regulated 5V DC supply of at least 2A is required. If
USB ports and expansion headers are used, a rating of 3A is preferred. A 2.1 mm plug with a center-hot
configuration is required.

If the USB host ports or expansion board "Arduino shields" are used, additional current is necessary.
If the DC load required is greater than 500 mA per port, a higher current supply must be used.

4.2.2.8 Backup Power Supply

The SAMA5D4-XULT board requires a battery (3V Lithium Battery type CR1225 or equivalent) in order to
permanently power the backup part of the SAMA5D4 device (refer to SAMA5D4 Series datasheet).

To avoid losing data and saved registers, the board must be powered on when replacing the battery.

Figure 4-4. VBAT Powering Scheme Option
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4.2.2.9 Power Supply Control
In the ACT8865, three DCDCs (1.8V, 1.2V, 3.3V) and two LDO outputs are available.
All ACT8865 outputs can be controlled by the TWI interface through software.
The three DCDCs outputs can be enabled or disabled by the SAMA5D44 SHDN output:
e SHDN=0: The DCDCs output is disabled.
e SHDN=1: The DCDCs output is enabled.

Two push buttons are also available:

e Wakeup push button: When pressed, the ACT8865 power outputs are restarted if the ACT8865 is in
shutdown mode.
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e Reset push button: When pressed, the ACT8865 transfers the reset signal to NRST_3V3, and then to
NRST_2V for the MPU by using a resistor divider.

4.2.3 Reset Circuitry

The reset sources for SAMA5D4-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 4-5. Reset/Wakeup and Shutdown Control
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4.2.4 Clock Circuitry

The SAMA5D4-XULT board includes four clock sources:
e Two clocks are alternatives for the SAMA5D44 processor (12 MHz, 32 KHz)
e One crystal oscillator used for the Ethernet RMII chip (25 MHz)
e One crystal oscillator used for the EDBG (12 MHz)

Figure 4-6. Clock Circuitry
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425 Memory

4.2.5.1 Memory Organization

The SAMA5D4 features a DDR/SDR memory interface and an External Bus Interface (EBI) to permit 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 SAMA5D4-XULT board.
4.2.5.2 DDR2/SDRAM
e Two DDR2/SDRAM (MT47H128M16 - 2Gb - 16 Meg x 16 x 8 banks) are used as main system memory. The

board provides 4 Gb on-board, soldered DDR2 (double data rate) SDRAM. The memory bus is 32 bits wide
and operates with a frequency of up to 176 MHz.

Figure 4-7. DDR2

'VDDIODDR
u7
38838 3583666883
Prbbea % 55888 BEERERSSER e
A AL 9999888888 DQL
PU_DDRZ A’ W A2 > oz 2
50 DoRo A N2 A3 Q3 [-H3
5 A NE As Qs (-1
B A N A5 DQs [
A6 DQ6
A P; E9
PU_Di A pa | A7 DQ7 g
PY A pa | 1S DR8 I"ey
5 AT ] A9 0Qo {52
= AT Al0 Q10 [T
A ;7 AL DQ11 gl
PU DR AT o2 AL2 pQ12 (21
A13 DQ13 (02 -
DQ14 oI5
B9
MPU_DDR2_BAQ 2 5p0 bQ1s
MPU_DDR2_BAL 3| B0 Lb0s |EZ__MPU_DDR2 DQS0+
MPU_DDR2_BA2 1 BA2 00s EF8 MPU DDR2 DQSO0-
MPU_DDR2_CSn 8 = B7 MPU_DDR2 DQS1+
MPU_DDR2 RAST K7 S5 B3 PagMPU_DDR2 DQSI-
MPU_DDR2_CASN g BAs UbQ!
MPU_DDR2 WE K3 oo
u . WE B3 _MPU_DDR2 DM1
MPU_DDR2_CK+ UDM [~ =2 ™MPU_DDR2_DMO
T—wruoomac —gpo o
MPU_DDR2_CKEn e
| R34L oR opT NC_A2 [A2-x
NC_E2 FE2—x
PDR2 VREF VREF RFU_R3 B3
Il VSSDL RFU_R7 [FRT—
csq VDDIODDR vobL dnmsnor o
oor? Soone IR33% gusgiiigg
22222 22222292272
= % ﬁi% ﬁ ﬁﬁ % ﬁ ﬁﬁﬁ ﬁ ﬁ & MT4TH128MI6RT-25E:C
MPU_DDR2_CK+ 1
roar DDR2
DNP(100R 1%) VDDIODDR
MPU_DDR2_CK-
u4
b 38838 3333885883 D
e 23888 BEBSEEEESR boo &5 i
PU_DDRZ_A: M ﬁé 5555555552 gg% v PU D 18
PU_DDR2_A: PU 19
PU_DDR2 A Na| A3 Q3 [-H3 = o
PU_DDR2_A! Nz | A4 DQ4 o P 21
R2_Al N7 A5 D5 e 22
PU_DDR2_A p: 23 ggs Fo PU DD 23
PU R2_A PU 24
PU_DDR2_ A oo A8 Qs [-EB. 5 o
PU_DDRZ AL0 _p | A% D99 Moz P! 26
RIALL pa ] A0 Q10 [ 57
PU DDR2 ALl2 ﬁ; ggi% DI = 28
PU R2_A13 PU 29
RE A13 DQ13 (22 5 )
Q14 o2 U 55
MPU_DDR2_BAQ 2| gp0 bQ1s
MPU_DDR2_BA1 3 E MPU_DDR2_DQS2+
MPU_DDR2_BA2 1 ::% %g% Fa____MPU DDR2 DQS2-
MPU_DDR2 CSn 8 = B7 MPU_DDR2 DQS3+
MPU_DDR2_RAST k74 €5 UDQS I g MPU_DDR2 DQS3-
MPU_DDR2_CASH 7 % ubes
MPU_DDR2_WE K3 o
. WE B3 MPU_DDR2_DM3
MPU_DDR2_CK+ ubMm es MPU_DDR2_DM2
MPU_DDR2_CK- éﬁ; K Lom
MPU DDRZ CKEn k2 gEE
il Lt & obT NC_A2 A2
NC_E2 [FE2—x
DDR2 VREF A2 { yReF RFU_R3 B3
i c136 A VSSDL RFU_R7 BT
100nF VODIODDR vobL anmtnerno S
ciss anmsw 033885835
100nF BR888 3838888800
== 22222 22222292272
MT47H128M16RT-25E:C

|

SAMA5D4 Xplained Ultra [USER GUIDE 15
Atmel P [ ]

Atmel-44005A-ATARM-SAMAS5D4-Xplained-Ultra-User Guide_07-Nov-14



4.2.5.3 DDR_CALP and DDR_CALN Analog Inputs
Two specific analog inputs, DDR_CALP and DDR_CALN, are used to calibrate all DDR 1/Os.

Figure 4-8. DDR_CALP and DDR_CALN Analog Inputs
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Table 4-3. DDR_CALN & DDR_CALP

CALP Pull-down CALN Pull-up
DDR2 200 Ohm 200 Ohm
LPDDR2 240 Ohm 240 Ohm

4.2.5.4 NAND Flash
One 512 MB NAND Flash is connected to the processor.

Figure 4-9. NAND Flash

3V3_NAND
ug

AND_CLE_PC18 16 9 AND_I00_PC!
AND_ALE_PC17 17 | CLE 1100 99 AND_101_PC
AND _REn_PC13 8] ALE e T AND 10
AND WEn PC14 18 RE 1102 755 AND IO
AND CEn_PC15 o WE 103 77 A
CE 1104 2 Al 0
NAND_RDY PC16 R282 oR B 198 [Caa AND_I06_PC11
VW 9 106 Caa AND_I07_PC12
(NAND_WPn) 190 wp N.C18 [F28—x
N.C19 [F2L—x
x—Idnc1 N.C20 [F28—x
R288 *—2- N.C2 N.C21 38—
Nand Flash e NG s
DNP(100K 1%) Nl N
— *—64N.ce
= *—104 Nc7 DNU2 H41—x
vCC_3v3 3V3_NAND X—lL] . N‘SS DNU1 38— 3V3_NAND
R287 oR x—151N'c10 vee 1
%201 N c11 vee_2
x—211 nc12 vee 3
%22 N C13 vee_a
ca3 cas ca1 ca4 231 N c14
100nF 100nF 100nF == 100nF %241 N'C15 vss_1 [H3
%351 16 vss_ 2 [-36
vss_3 22
- 4z
1 vss_4 (-4

MT29FAGO8ABAEAWP:E

4.2.5.5 CS Disable

The SAMAS5D44 device boots according to the following sequence:
1. the SD CARD connected on MCI1
2. the optional Dataflash connected on NPCSO SPIO
3.  the 8-bit NAND Flash connected to DO-D7

In this sequence, the first device found with bootable contents is selected as the boot source. The others are
disregarded.

On-board jumpers (JP7, JP8) control the selection (CS#) of the on-board bootable memory components (NAND
Flash and Serial DataFlash) using a non-inverting 3-state buffer.
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4.2.6

4261

4.2.6.2

Figure 4-10. CS Disable
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The rule of operation is:
e JP7 = OFF (default) -> enable normal boot from NAND Flash (or serial DataFlash if mounted)
e JP7 = ON -> booting from optional serial DataFlash or NAND Flash is disabled

JP8 (optional) also controls the serial DataFlash if mounted.

Refer to the SAMASD4 Series datasheet for more information on standard boot strategies and sequencing.

Additional Memories

Serial Data Flash (optional)

The SAMA5D44 provides two high-speed Serial Peripheral Interface (SPI) controllers. One port is used to
interface with the optional on-board serial DataFlash.

The four main signals used in the SPI interface are Clock, Data In, Data Out, and Chip Select. The Serial
Peripheral Interface (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 4-11. Optional Serial DataFlash
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Serial EEPROM with Unique MAC Address
The SAMA5D4-XULT board embeds one Atmel AT24MAC402/602 EEPROM using a TWIO 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
uniqgue 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 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, guaranteed unique
128-bit serial number located in the extended memory block (same area as the EUI address values).
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The EEPROM device is used as a "soft label" to store board information such as chip type, manufacture name and
production date, using the last two 16-byte blocks in memory.

A WARNING The information contained in these blocks should not be modified.

Figure 4-12. EEPROM
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4.2.7 High-Speed Multimedia Card Interface (HSMCI)

4.2.7.1 Multimedia Card Interface (MCI)

The SAMA5D4-XULT board has two high-speed Multimedia Card interfaces (MCIs) that support the multimedia
card (MMC) Specification V4.3, the SD Memory Card Specification V2.0 and the SDIO V1.1 specification:

e MCIO interface based on a 7-pin interface (clock, command, 4-bit data, power lines).
e MCI1 Interface based on a 7-pin interface (clock, command, 4-bit data, power lines).

4.2.7.2 HSMCI Card Connector

A standard MMC/SD card (push and click type) connector, connected to MCI1, is mounted on the top side of the
board. It features a push-lock / push-eject mechanism and a card detection switch.

A micro SD card (push and click type) connector, connected to MCIO, is mountable as an option on the bottom side
of the board.
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Figure 4-13.  HSMCIO & HSMCI1
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4.2.8 Communication Interfaces
The SAMAS5D4-XULT board is equipped with EMAC and USB Host/Device communication interfaces.

4.2.8.1 Ethernet 10/100 (EMAC) Port

The SAMA5D4-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 GTXz plus control signals for link activity indicators. These signals can be used to
connect to a 10/100 Base-T RJ45 connector integrated on SAMA5D4-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
manufacturer's datasheet.
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Ethernet

Figure 4-14.
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4.2.8.2 USB Host/Device A,B & C
The SAMA5D4-XULT board features three USB communication ports:

e USB Host B/C High- and Full-speed Interface
—  Two USB host stacked type A connectors.
e USB Host/Device A Interface

One USB device standard micro-AB connector. This port has a VBUS detection function made
through the resistor ladder R218 and R214.

Figure 4-15. USB Host & Device Interface
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429 LCD TFT Interface

429.1 LCD

The SAMA5D4 provides 24 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, 2 GPIOs for interrupt, 1-Wire and power supply lines.
4.2.9.2 LCD Expansion Header

J2 is a 1.27mm pitch 50-pin header; it gives access to the LCD signals.

Figure 4-16. LCD Expansion Header Interface
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4.2.9.3 LCD Power

In order to operate correctly out of the processor with various LCD modules, two voltage lines are available: 3.3V
by default and 5 VCC, both selected by OR resistors R416 and R417.

Figure 4-17. LCD Power
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4.2.10 HDMI Transmitter Interface

The SAMA5D4-XULT board features the Silicon Image Sil9022ACUN device to convert video signals to the HDMI
standard.
It features the following:
e Compliance
— HDMI 1.2a, Simply HD, DVI 1.0
e Digital Video Output
— Integrated TMDS core
— DTV resolution support - 480i/576i/480p/576p/720p/1080i/1080p
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Figure 4-18.
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Indicators

There are two LEDs on the SAMA5D4-XULT board that can be controlled by the user:
The red LED provides an indication that power is supplied to the board and is controlled via software.
The blue LED is controlled via GPIO pins.
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HDMI Interface

PC resolution support - VGA/XGA/SXGA/WSXGA/UXGA
Flexible interface to HD MPEG decoders

Integrated YCbCr -> RGB conversion

4:2:2 -> 4:4:4 up-converter

Digital Audio Output

DVD-Audio support through 4 x I2S inputs

Supports 2-ch 192kHz or 8-ch 96kHz

Supports IEC60958 2-ch PCM or IEC61937 compressed audio (Dolby Digital, DTS, etc.)
Industry-standard S/PDIF input, Integrated MCLK generator
Power Management

1.2V and 1.8V cores provide low-power operation

Flexible power-down modes
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Figure 4-19. LED Indicators
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4.2.12 Push Button Switches

The SAMAS5D4-XULT features three push buttons:
e One board Reset button (BP3). When pressed and released, it causes a power-on reset of the board.
e One Wakeup push button to exit the processor from low-power mode (BP2).
e One User momentary push button (BP1).

Figure 4-20. Push Buttons
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4.2.13 Debug Interfaces
The SAMA5D4-XULT board includes a JTAG, a Debug serial COM port and an EDBG interface port, to provide
debug level access to the SAMA5DA4.

4.2.13.1 Debug JTAG

A 2x10-pin JTAG header is provided on the SAMA5D4-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 4-21. JTAG Interface

VCC_3Vv3
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RR |5 R259sA ANOR % NRST_3V3 [4,12,14,15]
BR

BR

= Header 2X10

4.2.13.2DBGU

The SAMAS5D4-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.
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Figure 4-22. DBGU Interface
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mLmNH DNP(OR) R13
RERRER |5

== Header 1X6

R13 and R14 are optional (not implemented) resistors that can be used for power selection. Power can be
delivered either by the SAMA5D4-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 voltage level selected corresponds to
application requirements.

4.2.14 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. 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.

The EDBG is based on the Atmel UC3A4 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 conflict with the debug signals, do not use the JTAG and EDBG at the same time.

1. Device and Ordering Information

The EDBG is a factory-programmed AT32UC3A4256J-C1UR standard microcontroller with ordering code
AT32UC3A4256HHB-C1UR. For further information please contact edbg@atmel.com.
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Figure 4-23.

EDBG Interface
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4.2.15 Expansion Ports

4.2.15.1 Arduino

Five 8-pin, one 6-pin, one 10-pin and one 36-pin headers (J6, J7, J8, J14, J15, J17, J18, J19) are provided on the
SAMAS5D4-XULT board to enable the PIO connection of various expansion cards. These headers' physical and

electrical implementation match the Arduino R3 extension ("shields") scheme.
Due to multiplexing, different signals can be provided on each pin.

Figure 4-24. Expansion Boards Connectors
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4.2.15.2 Functions Available Through the Arduino Headers

The multiplexing of the SAMA5D44 1/Os (standard parallel I/0O and up to 3 peripheral functions per pin) makes it
possible to route alternate signals via Arduino extension headers. To enable these signals, SAMA5D44 P10
multiplexing must be properly configured. For more details, refer to Section 4.3.15 of this document and the
section P1O Controller (P10) in the SAMA5D4 Series datasheet.

In addition, on-board resistors may be unsoldered and moved to an alternate location to enable a different
connection.

Table 4-5 to Table 4-11, together with the connector schematics, provide the alternate signals available for use
with Arduino connectors.

How to read the tables
For the example Table 4-4 and Figure 4-25 below, the information provided on alternate signals is read as follows:
Pin 3 of Jxx is normally connected to SAMA5D44 PD8 which has PCKO as an alternate function.

By unsoldering R323 and soldering it on R324 footprint, pin 3 of J15 will be connected to SAMA5D44 PC4
which has SPI0_NPCS1, MCIO_CK and PCK1 as alternate functions.

Figure 4-25. Jxx Connector
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Table 4-4. Jxx Connector Signals
Pin
Number SAMA5D44 PIO Muxing Alternates On-board Alternate
3 PD8 PCKO - - PC4 SPIO_NPCS1 | MCIO_CK PCK1
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Figure 4-26. J6 Connector
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5
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Table 4-5. J6 Connector Signals
Pin
Number Signal On-board Alternate
1 EXP_VBAT - - - - - -
2 VCC_3V3 - - - - - -
3 NRST_3V3 - - - - _ _
4 VCC_3V3 - - - - - -
5 EXP_5V - - - - _ _
6 GND - - - - - -
7 GND - - - - - -
8 NC - - - - - -
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Figure 4-27. J7 Connector
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Table 4-6. J7 Connector Signals
Pin
Number SAMA5D44 PIO Muxing Alternates On-board Alternate
1 PB28 SPI2_NPCS3 TDO PWMH1 - - - -
2 PC27 ADO SPI0O_NPCS1 PWMLO - - - -
3 PC28 AD1 SPI0_NPCS2 PWML1 - - - -
4 PC29 AD2 SPI0_NPCS3 PWMFIO - - - -
5 PC30 AD3 - PWMHO - - - -
6 PC31 AD4 - PWMH1 - - - -
7 PE24 NCSO0 RTS3 - - - - -
8 PES A5 CTS3 - - - - -
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Figure 4-28. J8 Connector
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Table 4-7. J8 Connector Signals
Pin
Number SAMA5D44 PIO Muxing Alternates On-board Alternate
1 PB30 TWCK2 RFO - -
2 PB29 TWD2 RDO PWML1 -
3 PB26 PCKO RKO PWMHO -
4 PB10 GO_RX2 PCK2 PWML1 -
5 PCO SPIO_MISO PWMH2 ISI_D8 No DAC available
6 PC1 SPI0O_MOSI PWML2 ISI_D9 No DAC available
7 PB14 GO0_TX2 SPI2_NPCS1 PWMHO No CAN available
8 PB15 GO0_TX3 SPI2_NPCS2 PWMLO No CAN available
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Figure 4-29. J14 Connector
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Table 4-8. J14 Connector Signals
Pin EDBG

Number SAMA5D44 PIO Muxing Alternates On-board Alternate Alternate
1 PB18 SPI1_MISO D8 - - - DGI_SPI
2 5V - - - - - -
3 PB20 SPI1_SPCK D10 - - - DGI_SPI
4 PB19 SPI1_MOSI D9 - - - DGI_SPI
5 nRST - - - - - -
6 GND - - - - - -
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Figure 4-30. J15 Connector
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Table 4-9. J15 Connector Signals
Pin
Number SAMA5D44 PIO Muxing Alternates On-board Alternate
1 5V - - - 5V - - -
2 5V - - - 5V - - -
3 PD8 PCKO - - PC4 SPI0O_NPCS1 | MCIO_CK PCK1
4 PB27 SPI1_NPCS3 TKO PWMLO - - - -
5 PB31 - TFO - - - - -
6 PD29 SCK1 DIS - - - - -
7 PD14 CTS1 CDETB - - - - -
8 PD15 RTS1 SPI2_SPCK - - - - -
9 PE12 Al2 TIOAL PWMH2 PD18 - SENSEO -
10 PE13 Al3 TIOB1 PWML2 PD19 - SENSE1 -
11 PC20 ISI_D1 TF1 - - - - -
12 PC19 ISI_DO TK1 — - - - -
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Table 4-9. J15 Connector Signals (Continued)
Pin
Number SAMA5D44 PIO Muxing Alternates On-board Alternate

13 PC22 ISI_D3 RF1 - - - - -
14 PC21 ISI_D2 TD1 — - - - -
15 PC24 ISI_D5 RK1 PCK1 - - - -
16 PC23 ISI_D4 RD1 - - - - -
17 PC26 ISI_D7 TWCK3 UTXD1 - - - -
18 PC25 ISI_D6 TWD3 URXD1 - - - —
19 PE25 NCS1 SCK4 IRQ PD20 - SENSE2 -
20 PEO AO0/NBSO MCIO_CDB CTS4 PD21 - SENSE3 -
21 PE28 NWAIT RTS4 Al19 - - - -
22 PB1 GO_RXCK SCK2 ISI_PCK - - - -
23 PD30 - - - PD22 - SENSE4 -
24 PD31 SPI0_NPCS2 PCK1 - PD23 - SENSE5 -
25 PB3 GO_TXER CTS2 ISI_VSYNC - - - -
26 PB11 GO0_RX3 RTS2 PWMH1 - - - -
27 PB4 GO_CRS RXD2 ISI_HSYNC PD24 - SENSEG6 -
28 PB5 GO0_COL TXD2 PCK2 PD25 - SENSE7 -
29 PD28 SCKO - - - - - -
30 PD11 RTSO SPI2_MISO - - - - -
31 PD10 CTSO CDETA - - - - -
32 PD9 FIQ - - - - - -
33 PC3 SPIO_NPCSO PWML3 ISI_D11 PD26 - SENSES —
34 PE31 ADTRG - - PD27 - SENSE9 -
35 GND - - - GND - - -
36 GND - - - GND - - -
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Figure 4-31. J17 Connector
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34
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Table 4-10. J17 Connector Signals
Pin EDBG
Number SAMA5D44 PIO Muxing Alternates On-board Alternate Alternate
10 PE30 DIBN UTXDO TWCK1 PB4 | GO_CRS RXD2 | ISI_HSYNC DGI_TWI
9 PE29 DIBP URXDO TWD1 PB3 | GO_TXER | CTS2 ISI_VSYNC DGI_TWI
8 AREF - - — - - - - -
7 GND - - - - - - - -
6 PB20 SPI1_SPCK D10 - PE6 A6 TIOAS -
5 PB18 | SPI1_MISO D8 - PE7 A7 TIOB3 PWMFI1 -
4 PB19 | SPI1_MOSI D9 - PE8 A8 TCLK3 PWML3 -
3 PB21 | SPI1_NPCSO D11 — - - - - DGI_SPI
2 PE21 A23 TIOA4 | MCI1_DA1l - - - - -
1 PE22 A24 TIOB4 | MCI1_DA2 - - - - -
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Figure 4-32.  J18 Connector
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g W Eégﬁiiz(é)lngIOZ [14]
Socket 1X8 R298 DNP(330R EégiEblssl,[gmoa [14]
A€ =
e =S
Table 4-11. J18 Connector Signals
Pin EDBG
Number SAMA5D44 PIO Muxing Alternates On-board Alternate Alternate
1 PE23 A25 TCLK4 MCI1_DA3 - - - - -
2 PE18 Al18 TIOAS MCI1_CK - - - - DGI_GPIOO
3 PE19 Al19 TIOB5 MCI1_CDA - — — - DGI_GPIO1
4 PB22 | SPI1_NPCS1 D12 - PC1 | SPIO_MOSI | PWML2 ISI_D9 -
5 PE20 A20 TCLK5 MCI1_DAO - - - - DGI_GPIO2
6 PE15 Al5 SCK3 TIOAO - - - - DGI_GPIO3
7 PC26 ISI_D7 TWCK3 UTXD1 PB1 GO_RXCK SCK2 ISI_PCK -
8 PC25 ISI_D6 TWD3 URXD1 PCO | SPIO_MISO | PWMH2 ISI_D8 -

Atmel
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Figure 4-33.  J19 Connector
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1 EXP/XPRO_PE27 [9]
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EXP_PD16 [9]
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R306 DNP(OR EXPIXPRO_PC2 [8]
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Table 4-12. J19 Connector Signals

Nuljr:rt])er SAMA5D44 PIO Muxing Alternates On-board Alternate

1 PE27 NWR1/NBS1 TXD4 - - - - -

2 PE26 NCS2 RXD4 Al18 - - - -

3 PD17 TXD1 SPI2_NPCSO0 - - - - -

4 PD16 RXD1 DCENB - - - - -

5 PD13 TXDO SPI2_MOSI - - - - —

6 PD12 RXDO DCENA - - - - -

7 PA30 TWDO - - PC3 SPIO_NPCSO0 PWML3 ISI_D11

8 PA31 TWCKO - - PC2 SPIO_SPCK PWMH3 ISI_D10
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4.2.15.3 SAMA5D44 Peripheral Functions Available Through Arduino Headers
Table 4-13 provides details on access to the SAMA5D44 internal peripherals through the Arduino headers.

Note: Only one function at a time can be selected for each pin (refer to Section 4.3.15 in this document and the
P10 controller section in SAMA5D4 Series datasheet).

Table 4-13. SAMA5D44 Peripheral Functions Available through the Arduino Headers

SAMA5D4 UART/

Connector to Arduino PCK ISI SSC SPI TWI USART | ANALOG MISC
PB18 - - - - SPI1_MISO - - - -
3v3/5v 3.3v/5V - - - - - - - -
PB20 - - - - SPI1_SPCK - - - -

Ji4
PB19 - — - — SPI1_MOSI - - - -
nRST nRST - - - - - - - -
GND GND - - - - - - - -
PB28 - — - TDO SPI2_NPCS3 - - - PWMH1
PC27 - - - - SPI0_NPCS2 - - ADO PWMLO
PC28 - — - - SPIO_NPCS3 - - AD1 PWML1
PC29 - — - — - - - AD2 PWMFIO
77 PC30 - - - - - - - AD3 PWMHO
PC31 - — - — - - - AD4 PWMH1
PE24 - - - - - RTS3 - - -
PE5 - - - - - CTS3 - - -
PB30 - - - RFO - TWCK2 - - -
PB29 - - - RDO - TWD2 - - PWML1
PB26 - PCKO - RKO - - - - PWMHO
PB10 - PCK2 - - - - - - PWML1
% PCO - - ISI_D8 - SPIO_MISO - - - PWMH2
PC1 - - ISI_D9 - SPI0_MOSI - - - PWML2
PB14 - - ISI_D10 - SPI0_SPCK - - - PWMHO
PB15 - - - - - - - - PWMLO
PE30 - - ISI_HSYNC - - TWCK1 RXD2 - -
PE29 - - ISI_VSYNC - - TWD1 CcTS2 - -
AREF AREF - - - - - - - -
GND GND - - - - - - - -
PB20 - - - - SPI1_SPCK - - - TIOA3
w PB18 - - - - SPI1_MISO - - - TIOB3
PB19 - - - - SPI1_MOSI - - - TCLK3
PB21 - - - - SPI1_NPCS0 - - - -
PE21 - - - - - - - - TIOA4
PE22 - - - - - - - - TIOB4
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Table 4-13. SAMA5D44 Peripheral Functions Available through the Arduino Headers (Continued)
SAMABD4 UART/
Connector to Arduino PCK ISI SSC SPI TWI USART | ANALOG MISC

PE23 - - - - - - - TCLK4
PE18 - - - - - - - TIOAS
PE19 - - - - - - - TIOB5
PB22 - I1SI_D9 - SPI1_NPCS1 - - - -

- PE20 - - - SPI2_NPCS1 - - - TCLK5
PE15 - - - SPI2_NPCS2 - - - TIOAO
PC26 - I1SI_D8 - - TWCK3 UTXD1 - PWMH2
PC25 - ISI_PCK - - TWD3 | URXD1 - -
PE27 - - - - - TXD4 - -
PE26 - - - - - RXD4 - -
PD17 - - - SPI2_NPCS0 - TXD1 - -
PD16 - - - - - RXD1 - -

J19
PD13 - - - SPI2_MOSI - TXDO - -
PD12 - - - - - RXDO - -
PA30 - ISI_D11 - SPIO_NPCSO | TWDO - - PWML3
PA31 - ISI_D10 - SPIO_SPCK | TWCKO - - PWMH3
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Table 4-13. SAMA5D44 Peripheral Functions Available through the Arduino Headers (Continued)

SAMA5D4 UART/

Connector | to Arduino PCK IS ssC SPI TWI USART | ANALOG MISC
5V 5V - - - - - - - -
5V 5V - - - - - - - -
PD8 - PCKO/PC - TKO - - TXD2 - -

K1
PB27 - - - TFO SPI1_NPCS3 - - - PWMLO
PB31 - - - - - - - - -
PD29 - - - - - - SCK1 - -
PD14 - - - - - TWDO CTS1 - -
PD15 - - - - SPI2_SPCK | TWCKO | RTS1 - -
PE12 - - - - - - - - PWMH2
PE13 - - - - - - - - PWML2
PC20 - - ISI_D1 TF1 - - - - -
PC19 - - ISI_DO TK1 - - - - -
PC22 - - ISI_D3 RF1 - - - - -
PC21 - - ISI_D2 TD1 - - - - -
PC24 - PCK1 ISI_D5 RK1 - - - - -
PC23 - - ISI_D4 RD1 - - - - -
PC26 - - ISI_D7 - - TWCK3 | UTXD1 - -
115 PC25 - - ISI_D6 - - TWD3 | URXD1 - -
PE25 - - - - SPI0_MOSI - SCK4 - -
PEO - - - - SPI0_MISO - CTS4 - -
PE28 - - - - SPIO_NPCS0 - RTS4 - -
PB1 - - - - SPI0_SPCK - SCK2 - -
PD30 - - - - - - - - -
PD31 - PCK1 - - SPIO_NPCS2 - - - -
PB3 - - - - - - CTS2 - -
PB11 - - - - - - RTS2 - PWMH1
PB4 - - - - - - RXD2 - -
PB5 - PCK2 - - - - TXD2 - -
PD28 - - - - - - SCKO - -
PD11 - - - - - - RTSO - -
PD10 - - - - - - CTSO - -
PD9 - - - - - - - - -
PC3 - - ISI_D11 SPI0_NPCS0 - - - PWML3
PE31 - - - - - - - - -
GND GND - - - - - - - -
GND GND - - - . - - _ _
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4.2.15.4 XPRO
The SAMA5D4-XULT board embeds three connectors to interface Xplained PRO wings.

Figure 4-34. XPRO Connectors

Figure 4-35.
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The standard extension headers include common signals. These are male 20-pin/100-mil/right-angled headers
(extension boards feature a female 20-pin straight header).
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4.3 PIO Usage and Interface Connectors
4.3.1 Power Supply

Figure 4-36. Power Supply Connector J4

<

Table 4-14. Power Supply Connector J4 Signal Description

Pin Mnemonic Signal Description
1 Center pin +5V
2 Spring blade GND
3 Fixing pin Floating

4.3.2 JTAG/ICE Connector

Figure 4-37. JTAG J13

2 4 6 8§ 10 12 14 16 18 20
O 0O 0O 0O 00O O o O o
0O 0O 0O 0O 0 O O O O O
1 3 5 7 9 11 13 15 17 19
Table 4-15. JTAGI/ICE Connector J13 Signal Descriptions

Pin Mnemonic Signal Description

1 VTref. 3.3V power This is the target reference voltage (main 3.3V).

2 Vsupply. 3.3V power This pin is not connected in SAM-ICE and reserved for compatibility with

other equipment. Connected to main 3.3V.

NTRST TARGET RESET - Active- | 105 poger. Output from SAM-ICE to control the Reset signal on the

3 low output signal that resets the
target system.

target
4 GND Common ground.

TDI TEST DATA INPUT - Serial
5 data output line, sampled on the JTAG data input into target CPU.

rising edge of the TCK signal.
6 GND Common ground.
7 TMS TEST MODE SELECT JTAG mode set input into target CPU.
8 GND Common ground.
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Table 4-15. JTAGI/ICE Connector J13 Signal Descriptions (Continued)
Pin Mnemonic Signal Description
TCK TEST CLOCK - Output timing
9 signal, for synchronizing test logic JTAG clock signal into target CPU.
and control register access.
10 GND Common ground.
RO et cock | R M0 0 00 e e s e e T
' unneeded and TCK merely looped back into RTCK.
12 GND Common ground.
13 err%i];—;(; ;ﬁﬁ;gﬁ:ﬁgg{;{r " | JTAG data output from target CPU.
14 GND Common ground.
15 nSRST RESET Active-low reset signal. Target CPU reset signal.
16 GND Common ground.
17 RFU This pin is not connected in SAM-ICE.
18 GND Common ground.
19 RFU This pin is not connected in SAM-ICE.
20 GND Common ground.
4.3.3 EDBG USB Type Micro-AB
Figure 4-38. EDBG USB Type Micro-AB Connector J20

4

Qoono

12345

Table 4-16. EDBG USB Type Micro-AB Connector J20 Signal Descriptions
Pin Mnemonic Signal Description
1 Vbus 5V power
2 DM Data minus
3 DP Data plus
4 ID On-the-go identification
5 GND Common ground
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4.3.4 USB Type A Dual Port

Figure 4-39. USB Type A Dual Port J16

Table 4-17. USB Type A Dual Port J16 Signal Descriptions

Pin Mnemonic Signal Description
Al Vbus - USB_A 5V power
A2 DM - USB_A Data minus
A3 DP - USB_A Data plus
A4 GND Common ground
B1 Vbus - USB_A 5V power
B2 DM - USB_A Data minus
B3 DP - USB_A Data plus
B4 GND Common ground
Mechanlcal B Shield
pins
4.3.5 USB Micro-AB
Figure 4-40. USB Host/Device Micro-AB Connector J11
@oooo
12345

Table 4-18. USB Host/Device Micro-AB Connector J11 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

Atmel
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4.3.6 DEBUG Connector

Figure 4-41. DEBUG Connector J1

Table 4-19. DEBUG Connector J1 Signal Descriptions

Pin Mnemonic PIO Signal Description
1 CTS3 PE5 Handshake input
2 TXD3 (Transmitted Data) PE17 RS232 serial data input signal
3 RXD3 (Received Data) PE16 RS232 serial data output signal
4 Power - 5V/3.3V (selected by resistors)
5 RTS3 PE24 Handshake output
6 GND - Common ground
44 SAMA5D4 Xplained Ultra [USER GUIDE] /ItmeL
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4.3.7 SD/MMC Plus MCIO

Figure 4-42. SD/MMC Socket J24

Table 4-20. SD/MMC Socket J24 Signal Descriptions

Pin Mnemonic PIO Signal Description
1 DAT3 PE23 Data Bit
2 CMD PE19 Command Line
3 VSS - Common ground
4 VCC - Supply Voltage 3.3V
5 CLK PE18 Clock / Command Line
6 CD PE3 CARD DETECT
7 DATO PE20 Data Bit
8 DAT1 PE21 Data Bit
9 DAT2 PE22 Data Bit
10 - n.c. Data Bit
11 - n.c. Data Bit
12 - n.c. Data Bit
13 - n.c. Data Bit
14 WP GND Write Protection (deactivated)
15 - - Common ground
16 - - Common ground
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4.3.8 MicroSD MCI1

Figure 4-43. MicroSD Socket J9

Table 4-21. MicroSD Socket J9 Signal Descriptions

Pin Mnemonic PIO Signal Description
1 DAT2 PC8 Data Bit 2
2 CD/DAT3 PC9 Card Detect / Data Bit 3
3 CMD PC5 Command Line
4 VCC - Supply Voltage 3.3V
5 CLK PC4 Clock / Command Line
6 VSS - Common ground
7 DATO PC6 Data Bit 0
8 DAT1 PC7 Data Bit 1
9 CARD DETECT PE2 CARD DETECT
10 PGND - Common ground

4.3.9 Ethernet ETHO RJ45 Socket J12

Figure 4-44. Ethernet RJ45 Socket J12
12345678

RJ-45

46 SAMASD4 Xplained Ultra [USER GUIDE] Atmel

Atmel-44005A-ATARM-SAMAS5D4-Xplained-Ultra-User Guide_07-Nov-14



4.3.10 LCD Connector J2

Figure 4-45. LCD Connector J2

Table 4-22. LCD Connector J2 Signal Descriptions

Pin Signal PIO Signal RGB Interface Function Alternate
1 ID_SYS PE15 / ID00 D Extension module EDBG_ID_01
identification
2 - GND GND GND -
3 LCDDATO PAO DO Data line -
4 LCDDAT1 PA1 D1 Data line -
5 LCDDAT2 PA2 D2 Data line -
6 LCDDAT3 PA3 D3 Data line -
7 - GND GND GND -
8 LCDDAT4 PA4 D4 Data line -
9 LCDDATS PA5 D5 Data line -
10 LCDDAT6 PAG D6 Data line -
11 LCDDAT7 PA7 D7 Data line -
12 - GND GND GND -
13 LCDDATS8 PA8 D8 Data line -
14 LCDDAT9 PA9 D9 Data line -
15 LCDDAT10 PA10 D10 Data line -
16 LCDDAT11 PA11 D11 Data line -
17 - GND GND GND -
18 LCDDAT12 PA12 D12 Data line -
19 LCDDAT13 PA13 D13 Data line -
20 LCDDAT14 PA14 D14 Data line -
21 LCDDAT15 PA15 D15 Data line -
22 - GND GND GND -
23 LCDDAT16 PC14 D16 Data line -
24 LCDDAT17 PC13 D17 Data line -
25 LCDDAT18 PC12 D18 Data line -
26 LCDDAT19 PC11 D19 Data line -
27 - GND GND GND -
28 LCDDAT20 PC10 D20 Data line -
29 LCDDAT21 PC15 D21 Data line -
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Table 4-22. LCD Connector J2 Signal Descriptions (Continued)

Pin Signal PIO Signal RGB Interface Function Alternate
30 LCDDAT22 PE27 D22 Data line -
31 LCDDAT23 PE28 D23 Data line -
32 — GND GND GND -
33 LCDPCK PA28 PCLK Pixel clock -
34 LCDVSYNC PA26 VSYNC/CS Vertical sync -
35 LCDHSYNC PA27 HSYNC/WE Horizontal sync -
36 LCDDEN PA29 DATA_ENABLE/RE Data enable -
37 SPI1_SPCK PB20 SPI_SCK - AD3/YM PC30
38 SPI1_MOSI PB19 SPI_MOSI - AD2/YP PC29
39 SPI1_MISO PB18 SPI_MISO - AD1/XM PC28
40 SPI1_NPCS2 PB23 SPI_CS - ADO/XP PC27
41 LCDDISP PA25 ENABLE Display enable signal -
42 TWDO PA30 TWI_SDA I12C data line (maXTouch) | —
43 TWCKO PA31 TWI_SCL I12C clock line (maXTouch) | —
44 GPIO PE9 IRQ1 maXTouch interrupt line -
5 GPIO PE10 IRQ2 Interrupt gr(:\e/iz;rsother 2c |
46 LCDPWM PA26 PWM Backlight control -
47 RESET - RESET Reset forgg;t%ssﬁ'ay and | _
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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4.3.11 HDMI Connector

Figure 4-46. HDMI Type A Female Connector J5
keﬂﬁ‘!ﬂe 78 3 |)

Table 4-23. HDMI Type A Female Connector J5 Signal Descriptions

Signal Pin Number Signal
TMDS Data 2+ 1 2 TMDS Data 2 Shield
TMDS Data 2- 3 4 TMDS Data 1+

TMDS Data 1 Shield 5 6 TMDS Data 1-
TMDS Data 0+ 7 8 TMDS Data 0 Shield
TMDS Data 0- 9 10 TMDS Clock +

TMDS Clock Shield 11 12 TMDS Clock -

CEC (n.c.) 13 14 n.c.
SCL 15 16 SDA
GND 17 18 +5V

Hot Plug Detect 19 20 DDC/CEC (GND)
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4.3.12 XPRO Power Connector

Figure 4-47. XPRO Power Connector J21
2 4
o O
O O
1 3
Table 4-24. XPRO Power Connector J21 Signal Descriptions
Signal Pin Number Signal
EXP_5V 1 GND
VCC_5V 3 4 VCC_3v3
4.3.13 XPRO Ext1 Connector
Figure 4-48. XPRO Extl Connector J22
2 4 6 8 10 12 14 16 18 20
O O 0O 0O o0 O O O O O
O O 0O OO0 O O O O O
1 3 5 7 9 11 13 15 17 19
Table 4-25. XPRO Extl Connector J22 Signal Descriptions
SAMA5D44 SAMA5D44 XPRO XPRO SAMA5D44 SAMA5D44
Function Pin Signal Pin Number Signal Pin Function
D02 EDBG™ ID 1 2 GND - -
ADO PC27 ADC(+) 3 4 ADC(-) PC28 AD1
TIOA4 PE21 GPIO 5 6 GPIO PE22 TIOBA4
PWMH3 PC2 PWM(+) 7 8 PWM(-) PC3 PWML3
PCKO PB26 IRQ/GPIO 9 10 SP|_SS_B/GPIO PB27 SPI1_NPCS3
TWD2 PB29 TWI_SDA 11 12 TWI_SCL PB30 TWCK2
URXD1 PC25 UART_RX 13 14 UART_TX PC26 UTXD1
SPI1_NPCSO PB21 SPI_SS_A 15 16 SPI_MOSI PB19 SPI1_MOSI
SPI1_MISO PB18 SPI_MISO 17 18 SPI_SCK PB20 SPI1_SPCK
- - GND 19 20 VCC 3v3 - -
Note: 1. Used by the EDBG interface.
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4.3.14 XPRO Ext2 Connector

Figure 4-49. XPRO Ext2 Connector J23
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Table 4-26. XPRO Ext2 Connector J23 Signal Descriptions
SAMA5D44 SAMA5D44 XPRO XPRO SAMA5D44 SAMA5D44
Function Pin Signal Pin Number Signal Pin Function
IDO3™ EDBG" ID 1 2 GND - -
AD2 PC29 ADC(+) 3 4 ADC(-) PC30 AD3
TIOAS PE18 GPIO 5 6 GPIO PE19 TIOB5
PWMH2 PCO PWM(+) 7 8 PWM(-) PC1 PWML2
SPI2_NPCS1 PB14 IRQ/GPIO 9 10 SPI_SS_B/GPIO PB15 SPI2_NPCS2
TWD1 PE29 TWI_SDA 11 12 TWI_SCL PE30 TWCK1
RXD4 PE26 UART_RX 13 14 UART_TX PE27 TXD4
SPI2_NPCS0 PD17 SPI_SS_A 15 16 SPI_MOSI PD13 SPI2_MOSI
SPI2_MISO PD11 SPI_MISO 17 18 SPI_SCK PD15 SPI2_SPCK
- - GND 19 20 VCC 3v3 - -
Note: 1. Used by the EDBG interface.
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4.3.15 PIO Usage
Table 4-27 provides the use of different PIO lines on the SAMA5D4-XULT, sorted by PIO lines.
Most of the signals can also be configured as either inputs or outputs from/to the processor.

Table 4-27. PIO A Pin Assignment and Signal Description

Primary PeriphA PeriphB PeriphC
Power Rail 1/0 Type Signal Signal Signal Signal
VDDIOP GPIO PAO LCDDATO - T™MS
VDDIOP GPIO PA1 LCDDAT1 - -
VDDIOP GPIO_CLK PA2 LCDDAT2 G1_TXCK -
VDDIOP GPIO_CLK PA3 LCDDAT3 G1_RXCK -
VDDIOP GPIO PA4 LCDDAT4 G1_TXEN -
VDDIOP GPIO PA5 LCDDAT5 G1_TXER -
VDDIOP GPIO PAG6 LCDDAT6 G1_CRS -
VDDIOP GPIO PA7 LCDDAT7 - -
VDDIOP GPIO PA8 LCDDAT8 - TCK
VDDIOP GPIO PA9 LCDDAT9 - -
VDDIOP GPIO PA10 LCDDAT10 G1_RXDV -
VDDIOP GPIO PA11 LCDDAT11 G1_RXER -
VDDIOP GPIO PA12 LCDDAT12 G1_RXO -
VDDIOP GPIO PA13 LCDDAT13 G1_RX1 -
VDDIOP GPIO PA14 LCDDAT14 G1_TX0 -
VDDIOP GPIO PA15 LCDDAT15 Gl _TX1 -
VDDIOP GPIO PA16 LCDDAT16 - NTRST
VDDIOP GPIO PA17 LCDDAT17 - -
VDDIOP GPIO PA18 LCDDAT18 G1_RX2 -
VDDIOP GPIO PA19 LCDDAT19 G1_RX3 -
VDDIOP GPIO PA20 LCDDAT20 G1_TX2 -
VDDIOP GPIO PA21 LCDDAT21 G1_TX3 -
VDDIOP GPIO PA22 LCDDAT22 G1_MDC -
VDDIOP GPIO PA23 LCDDAT23 G1_MDIO -
VDDIOP GPIO_CLK PA24 LCDPWM PCKO -
VDDIOP GPIO PA25 LCDDISP TDO -
VDDIOP GPIO PA26 LCDVSYNC PWMHO SPI1_NPCS1
VDDIOP GPIO PA27 LCDHSYNC PWMLO SPI1_NPCS2
VDDIOP GPIO_CLK2 PA28 LCDPCK PWMH1 SPI1_NPCS3
VDDIOP GPIO PA29 LCDDEN PWML1 -
VDDIOP GPIO PA30 TWDO - -
VDDIOP GPIO PA31 TWCKO - -
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Table 4-28. PIO B Pin Assignment and Signal Description
Primary PeriphA PeriphB PeriphC

Power Rail 1/0 Type Signal Signal Signal Signal
VDDIOP GPIO_CLK PBO GO_TXCK - -
VDDIOP GPIO_CLK PB1 GO0_RXCK SCK2 ISI_PCK
VDDIOP GPIO PB2 GO_TXEN - -
VDDIOP GPIO PB3 GO_TXER CTS2 ISI_VSYNC
VDDIOP GPIO PB4 GO_CRS RXD2 ISI_HSYNC
VDDIOP GPIO PB5 GO0_COL TXD2 PCK2
VDDIOP GPIO PB6 GO0_RXDV - -
VDDIOP GPIO PB7 GO_RXER - -
VDDIOP GPIO PB8 GO_RX0 - -
VDDIOP GPIO PB9 GO_RX1 - -
VDDIOP GPIO_CLK PB10 GO0_RX2 PCK2 PWML1
VDDIOP GPIO PB11 GO_RX3 RTS2 PWMH1
VDDIOP GPIO PB12 GO_TXO0 - -
VDDIOP GPIO PB13 GO0_TX1 - -
VDDIOP GPIO PB14 GO0_TX2 SPI2_NPCS1 PWMHO
VDDIOP GPIO PB15 GO_TX3 SPI2_NPCS2 PWMLO
VDDIOP GPIO PB16 GO0_MDC - -
VDDIOP GPIO PB17 GO_MDIO - -
VDDIOP GPIO PB18 SPI1_MISO D8 -
VDDIOP GPIO PB19 SPI1_MOSI D9 -
VDDIOP GPIO_CLK PB20 SPI1_SPCK D10 -
VDDIOP GPIO PB21 SPI1_NPCS0 D11 -
VDDIOP GPIO PB22 SPI1_NPCS1 D12 -
VDDIOP GPIO PB23 SPI1_NPCS2 D13 -
VDDIOP GPIO PB24 DRXD D14 TDI
VDDIOP GPIO PB25 DTXD D15 TDO
VDDIOP GPIO_CLK PB26 PCKO RKO PWMHO
VDDIOP GPIO PB27 SPI1_NPCS3 TKO PWMLO
VDDIOP GPIO PB28 SPI2_NPCS3 TDO PWMH1
VDDIOP GPIO PB29 TWD2 RDO PWML1
VDDIOP GPIO PB30 TWCK2 RFO -
VDDIOP GPIO PB31 - TFO -

SAMA5D4 Xplained Ultra [USER GUIDE] 53

Atmel

Atmel-44005A-ATARM-SAMAS5D4-Xplained-Ultra-User Guide_07-Nov-14




Table 4-29. PIO C Pin Assignment and Signal Description

Primary PeriphA PeriphB PeriphC
Power Rail 1/0 Type Signal Signal Signal Signal
VDDIOM GPIO PCO SPI0O_MISO PWMH2 ISI_D8
VDDIOM GPIO PC1 SPI0_MOSI PWML2 ISI_D9
VDDIOM GPIO_CLK PC2 SPI0_SPCK PWMH3 ISI_D10
VDDIOM GPIO PC3 SPIO_NPCSO PWML3 ISI_D11
VDDIOM MCI_CLK PC4 SPIO_NPCS1 MCIO_CK PCK1
VDDIOM GPIO PC5 DO MCIO_CDA -
VDDIOM GPIO PC6 D1 MCIO_DAO -
VDDIOM GPIO PC7 D2 MCIO0_DA1 -
VDDIOM GPIO PC8 D3 MCIO_DA2 -
VDDIOM GPIO PC9 D4 MCIO_DA3 -
VDDIOM GPIO PC10 D5 MCIO_DA4 -
VDDIOM GPIO PC11 D6 MCIO_DAS5 -
VDDIOM GPIO PC12 D7 MCIO0_DA6 -
VDDIOM GPIO PC13 NRD/NANDOE MCIO_DA7 -
VDDIOM GPIO PC14 NWE/NANDWE - -
VDDIOM GPIO PC15 NCS3 - -
VDDIOM GPIO PC16 NANDRDY - -
VDDIOM GPIO PC17 A21/NANDALE - -
VDDIOM GPIO PC18 A22/NANDCLE - -
VDDIOM GPIO PC19 I1SI_DO TK1 -
VDDIOM GPIO PC20 ISI_D1 TF1 -
VDDIOM GPIO pPC21 ISI_D2 TD1 -
VDDIOM GPIO PC22 ISI_D3 RF1 -
VDDIOM GPIO PC23 ISI_D4 RD1 -
VDDIOM GPIO PC24 ISI_D5 RK1 PCK1
VDDIOM GPIO PC25 ISI_D6 TWD3 URXD1
VDDIOM GPIO PC26 ISI_D7 TWCK3 UTXD1
VDDANA GPIO_ANA pC27 ADO SPI0_NPCS1 PWMLO
VDDANA GPIO_ANA PC28 AD1 SPIO_NPCS2 PWML1
VDDANA GPIO_ANA PC29 AD2 SPIO_NPCS3 PWMFIO
VDDANA GPIO_ANA PC30 AD3 - PWMHO
VDDANA GPIO_ANA PC31 AD4 - PWMH1
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Table 4-30. PIO D Pin Assignment and Signal Description
PIOD Mode Secure Primary PeriphA PeriphB PeriphC
Power Rail 1/0 Type Signal Signal Signal Signal
VDDIOP GPIO_CLK PD8 PCKO - -
VDDIOP GPIO PD9 FIQ - -
VDDIOP GPIO PD10 CTSO CDETA -
VDDIOP GPIO PD11 RTSO SPI2_MISO -
VDDIOP GPIO PD12 RXDO DCENA -
VDDIOP GPIO PD13 TXDO SPI2_MOSI —
VDDIOP GPIO PD14 CTs1 CDETB -
VDDIOP GPIO PD15 RTS1 SPI2_SPCK -
VDDIOP GPIO PD16 RXD1 DCENB -
VDDIOP GPIO PD17 TXD1 SPI2_NPCS0 -
VDDANA GPIO_ANA PD18 - SENSEO -
VDDANA GPIO_ANA PD19 - SENSE1 -
VDDANA GPIO_ANA PD20 - SENSE2 —
VDDANA GPIO_ANA PD21 - SENSE3 -
VDDANA GPIO_ANA PD22 - SENSE4 -
VDDANA GPIO_ANA PD23 - SENSES5 -
VDDANA GPIO_ANA PD24 - SENSEG6 -
VDDANA GPIO_ANA PD25 - SENSE7 -
VDDANA GPIO_ANA PD26 - SENSES -
VDDANA GPIO_ANA PD27 - SENSE9 -
VDDIOP GPIO_CLK PD28 SCKO - -
VDDIOP GPIO_CLK PD29 SCK1 DIS -
VDDIOP GPIO PD30 - - -
VDDIOP GPIO_CLK PD31 SPIO_NPCS2 PCK1 -

Atmel

SAMAS5DA4 Xplained Ultra [USER GUIDE]

Atmel-44005A-ATARM-SAMAS5D4-Xplained-Ultra-User Guide_07-Nov-14

55




56

Table 4-31. PIO E Pin Assignment and Signal Description
Primary PeriphA PeriphB PeriphC

Power Rail 1/0 Type Signal Signal Signal Signal
VDDIOM MCI_CLK PEO AO0/NBSO MCIO_CDB CTS4
VDDIOM EBI PE1 Al MCI0_DBO -
VDDIOM EBI PE2 A2 MCIO_DB1 -
VDDIOM EBI PE3 A3 MCIO_DB2 -
VDDIOM EBI PE4 A4 MCIO_DB3 -
VDDIOM EBI PES A5 CTS3 -
VDDIOM EBI PE6 A6 TIOAS -
VDDIOM EBI PE7 A7 TIOB3 PWMFI1
VDDIOM EBI PE8 A8 TCLK3 PWML3
VDDIOM EBI PE9 A9 TIOA2 -
VDDIOM EBI PE10 Al0 TIOB2 -
VDDIOM EBI PE11 All TCLK2 -
VDDIOM EBI PE12 Al2 TIOAl PWMH2
VDDIOM EBI PE13 Al13 TIOB1 PWML2
VDDIOM EBI PE14 Al4 TCLK1 PWMH3
VDDIOM EBI PE15 Al5 SCK3 TIOAO
VDDIOM EBI PE16 Al6 RXD3 TIOBO
VDDIOM EBI PE17 Al7 TXD3 TCLKO
VDDIOM EBI PE18 Al8 TIOAS MCI1_CK
VDDIOM EBI PE19 Al19 TIOB5 MCI1_CDA
VDDIOM EBI PE20 A20 TCLK5 MCI1_DAO
VDDIOM EBI PE21 A23 TIOA4 MCI1_DA1
VDDIOM EBI PE22 A24 TIOB4 MCI1_DA2
VDDIOM EBI PE23 A25 TCLK4 MCI1_DA3
VDDIOM EBI PE24 NCSO RTS3 -
VDDIOM EBI PE25 NCS1 SCK4 IRQ
VDDIOM EBI PE26 NCS2 RXD4 Al8
VDDIOM EBI PE27 NWR1/NBS1 TXD4 -
VDDIOM EBI PE28 NWAIT RTS4 Al19
VDDIOP DiB PE29 DIBP URXDO TWD1
VDDIOP DiB PE30 DIBN UTXDO TWCK1
VDDIOP GPIO PE31 ADTRG - -
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44 SAMASD4-XULT Board Schematics

This section contains the following schematics:
e Block Diagram

P1O Muxing Table

Power Supply

SAMA5D44 - Power

SAMAS5D44 - DDR2

SAMA5D44 - PIOA and PIOB

SAMA5DA44 - PIOC and Flash

SAMA5D44 - SYS, PIOD and PIOE

JTAG, USB, DEBUG and LCD

HDMI

Ethernet ETHO_10/100M

HSMCI

EDBG

Expansion and XPRO Connectors
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P10 Muxing & Jumper setting

LCD PI0A | USAGE PIOA | USAGE PI0B | USAGE PI10B | USAGE PI0C | USAGE P10OC | USAGE
PAO LCDDATO/JTAG_TMS| PA16 | LCDDAT16/NTRST PBO GO_TXCK PB16 | GO_MDC PCO SPI0_MISO/PWMH2/ISI_D8 PC16 | NAND_RDY
ID_SYS 1 PAL LCDDAT1 PA17 | LCDDAT17 PB1 SCK2/ISI_PCK PB17 | GO_MDIO PC1 SPIO_MOSI/PWML2/ISI_D9 PC17 | NAND_ALE
GND 2 PA2 LCDDAT2 PA18 | LCDDAT18 PB2 GO_TXEN PB18 | SPI1_MISO PC2 SPI0O_SPCK/PWMH3/ISI_D10 | PC18 | NAND_CLE
LCDDATO 3 PA3 LCDDAT3 PA19 | LCDDAT19 PB3 CTS2/ISI_VSYNC PB19 | SPI1_MOSI PC3 SPIO_NPCS0/PWML3/ISI_D11 PC19 | ISI_DO/TK1
LCDDAT1 4 PA4 LCDDAT4 PA20 | LCDDAT20 PB4 RXD2/ISI_HSYNC PB20 | SPI1_SPCK PC4 MCIO_CK/PCK1 PC20 | ISI_D1/TF1
LCDDAT2 5 PAS LCDDAT5 PA21 | LCDDAT21 PBS TXD2/PCK2 PB21 | SPI1_NPCSO PC5 MCI0_CDA/NAND_DO PC21 | ISI_D2/TD1
LCDDAT3 6 PA6 LCDDAT6 PA22 | LCDDAT22 PB6 GO_RXDV PB22 | SPI1_NPCS1 PC6 MCI0_DAO/NAND_D1 PC22 | ISI_D3/RF1
GND 7 PA7 LCDDAT7 PA23 | LCDDAT23 PB7 GO_RXER PB23 | SPI1_NPCS2 PC7 MCIO_DA1/NAND_D2 PC23 | ISI_D4/RD1
LCDDAT4 8 PA8 LCDDATB8/JTAG_TCK| PA24 | LCDPWM/HDMI_MCK| PB8 GO_RX0 PB24 | JTAG_TDI PC8 MCI0_DA2/NAND_D3 PC24 | 1SI_D5/RK1/PCK1
LCDDAT5 9 PA9 LCDDAT9 PA25 | LCDDISP/HDMI_INT PB9 GO_RX1 PB25 | JTAG_TDO PC9 MCI0_DA3/NAND_D4 PC25 | ISI_D6/TWD3/URXD1
LCDDAT6 10 PA10 | LCDDAT10 PA26 | LCDVSYNC PB10 | PCK2/PWML1 PB26 | PCKO/RKO/PWMHO PC10 | NAND_D5 PC26 | ISI_D7/TWCK3/UTXD1
LCDDAT7 11 PAl1l | LCDDAT11 PA27 | LCDHSYNC PB11 | RTS2/PWMH1 PB27 | SPI1_NPCS3/HDMI_TKO/PWMLO| PC11 | NAND_D6 PC27 | ADO_XP/PWMLO
GND 12 PA12 | LCDDAT12 PA28 | LCDPCK PB12 | GO_TX0 PB28 | SPI2_NPCS3/HDMI_TDO/PWMH1| PC12 | NAND_D7 PC28 | AD1_XM/PWML1
LCDDAT8 13 PA13 | LCDDAT13 PA29 | LCDDEN PB13 | GO_TX1 PB29 | TWD2/RDO/PWML1 PC13 | NAND_RE PC29 | AD2_YP/PWMFIO
LCDDAT9 14 PAl14 | LCDDAT14 PA30 | TWDO PB14 | SPI2_NPCS1/PWMHO PB30 | TWCK2/RFO PC14 | NWE/NAND_WE PC30 | AD3_YM/PWMHO
LCDDAT10 15 PA15 | LCDDAT15 PA31 | TWCKO PB15 | SPI2_NPCS2/PWMLO/HDMI_RST| PB31 | HDMI_TFO PC15 | NAND_NCS3 PC31 | AD4/PWMH1
LCDDAT11 16
GND 17
LCDDAT12 18 P10D | USAGE P10D [ USAGE PIOE | USAGE PIOE | USAGE JUMPER DESCRIPTION
[CDDATI3 19 PD16 | RXDI1 PEO | USB_OVCURICTS4 PE16 | DBGU_RXD3
PART |DEFAULT | FUNCTION
[CODATIA 50 PDI17 | TXDI/SPIZ_NPCSO | PEL | GO_IRQ PEL7 | DBGU_TXD3 o1 | open | Deste EoBG
[CDDATIS 51 PD18 | SENSEO PE2 | MCIO_CD PE18 | TIOA5/MCIL_CK
JP2 SHORT |_VCC_3V3 Measurement
GND 22 PD19 | SENSE1 PE3 MCI1_CD PE19 | TIOB5/MCI1_CDA 353 SHORT T1V2 FDMI Measurement
[CDDATIS >3 PD20 | SENSE2 PE4 | MCIL_PWR PE20 | TCLK5/MCII_DAO ==
JP4 SHORT |_VDDIODDR_MPU Measurement
LCDDAT17 24 PD21 | SENSE3 PE5 DBGU_CTS3 PE21 | TIOA4/MCI1_DA1 355 SHORT T VDDCORE Measurement
[CDDATIS 55 PD22 | SENSE4 PE6 | TIOA3 PE22 | TIOB4/MCI1_DA2
JP6 SHORT |_VDDBU Measurement
LCDDAT19 26 PD23 | SENSE5 PE7 TIOB3 PE23 | TCLK4/MCI1_DA3 357 OPEN Disable CS SPIENand Flash Memory
GND 27 PD8 PCKO PD24 | SENSE6 PE8 PB_USER/TCLK3 PE24 | DBGU_RTS3
JP8 DNP CS SPI Flash Memory
[CDDATZ0 58 PDO | FIQ PD25 | SENSE7 PE9 | LCD_IRQL PE25 | PMIC_IRQ/SCK4
[CODATIL 59 PDI10 | CTSO PD26 | SENSES PEI0 | LCD_IRQ2 PE26 | RXD4
[CODATZ2 30 PDI1 | RTSO/SPI2_MISO | PD27 | SENSE9 PEIL | USBB_ENGV PE27 | TXD4
[CDDATI3 3T PD12 | RXDO PD28 | SCKO PEI12 | TIOAT/PWMHZ PE28 | RTS4
GND 32 PD13 | TXDO/SPI2_MOSI PD29 | SCK1 PE13 | TIOB1/PWML2 PE29 | URXDO/TWD1
[CDPCK 33 PD14 | CTS1 PD30 | LED_POWER PE14 | USBC_EN5V PE30 | UTXDO/TWCKI
LCDVSYNC 34 PD15 | RTS1/SPI2_SPCK PD31 | SPIO_NPCS2/PCK1 PE15 | LED_USER/LCD_ID/TIOAQ PE31 | USBA_VBUS
LCDHSYNC 35
LCDDEN 36
SPI1_SPCK/AD3_YM | 37
SPI1_MOSI/AD2_YP 38
SPI1_MISO/AD1_XM 39
SPI1_NPCS2/ADO_XP| 40
LCDDISP 41
TWDO 42
TWCKO 43
IRQ1L 44
IRQ2 45
LCDPWM 46
Reset a7
VCC 48 "
VCC 49 Atmel A RevA | Ximio|
GND 50 o Mo
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MPU DDRZ CK-. a1q | DDR_CLK DDR_D18 015 . MPU_DDRZ BAL 3| BAO F7 __MPU DDR2 DQSO0+
DDR_CLKN DDR_D19 020 100 ohms differential trace MPU DDR2 BAZ 1| BAL LDOS -7 \iPU_DDR2 DOSO-
0o D21 % impedance MPU_DDR2_CS o o g7 _MPU_DDR2_DQS1
X n 8d s -
MPU DDR2 CKEn __ p1s5 DDR_D22 023 Routing top or bottom MPU_DDRZ RASH Ss_ UDOS I ¢ MPU DDR2 DQSI-
MPU DDR2 Csn____p1g | DOR-CKE DDR_D23 024 _ MPU_DDR2 CASn 7 RAS UbQs
MPU DDR2 RASn __pj7 | DPRCS DDR_D24 Q25 MPU_DDR2 WEn iad &
MPU_DDR2 CASn ___a17 gg:}gﬁg gg:}gég Q26 E Uowm |-B2_MPU_DDR2 DML
X X . a
MPU DDRZ WEN 16 ] DOR-we oR Ry % MPU_DDR2 CK o uow MPU_DDRZ_DMO
DDR_D28 Q29 MPU_DDR2_CKER CK
DDR_D29 350 —MEL BoRe CKEN 12 J ke
DDR_D30
MPU DDR2 BAO 15 | - a2 o
T IV - = ] or .
MPUDDR2 BAL_ pig |
MPU_DDR2_BAZ G1a | DOR-BAL DDR2_VREF NC_E2
DDR_BAZ MPU DDR? DOSO+ VREF RFU_R3 [-R3
VDDIODDR DDR_DQso AL MEL DORZ D950- VSSDL RFU_R7 [FRI=X
200R 19% DDR_DQSNo [-K18MPU DDR2 DOSO VDDL saszneseat
Flo MPU DDR2 DQS1+ 1000F annss
DDR_CALN DDR_DQSL + AAB38  G22RRRR0R T
Lt sy DDR_CALP DDR_DQSN1 (-G8 MPU DDRZ DOSL 100nF 22222 2222299222
Al5 MPU DDR2 DQS2+
DDR_DQS2 7)) ¢ MPU_DDR2 DQS2- MT47H128M16RT-25E:C
DDR2_VREF DDR_DQSN2
DDR_VREF 50R Dos3 |AL2_MPU DDR? DOS3+ MPU_DDR2 CK+
_DQS3 7)) 3 MPU DDR2 DQS3-
co7 DDR_DQSN3
100nF
16 MPU_DDR2 DMO R347 DDRZ
DDR_DQMO [ 1y &Py DDR2 DML DNP(100R 19%) VDDIODDR
ng—ggm D13 _MPU_DDR2 DM2
Cl .
Do bawa [£12 MPU_DDR2 DS MPU_DDR2_CK.
U4
MCU DDR SAMASDA44A-CU P 28838 355838858332 P o
— o wi,,  3588F 2BBREEREEE ogo |68 00w bote
M $555888888 ot (-8 R2 D016
M2 po > Q2 [H DQI8
A N2 |8 Q3 [H3 R2_DQ19
P A NE | DG4 [FHL PU_DDR2_DQ20
VDDIODDR  L17 10uH_150mA Keep nets as short as possible, therefore, DDR2 devices have to be placed close as possible of SAMASDA4 ﬁ N3 {5 DQs [HH2 gg - %
“The layout EBI DDR2 should use controlled impedance traces of ZO= 50ohm characteristic impedance o N A6 oQs (£ "7 D07
= A7 Q7 = 3
cis6 25201 Address, control and data traces may not exceed 1.3 inches (33.0 mm). - B8 { g Qs -G8 — %
470F R331 o Address, control and data traces must be length-matched to within 0.1 inch (2.54mm) AT ] A9 Qo [-£2 R> DO
1R 1% Address, control and data traces must match the data group trace lengths to within 0.25 inches (6.35mm). AL0 DQi0 3
DDR2_VREF ALL p7 {0 po11 D3 R2_DQ27
P A2 R2 |, DQ12 DL FU_DDRZ DQZ8
< ALZ_REaj3 Dgla Do —
2.2K 1% ot et R2 DQ30
R330 oo [ee RZ2 DQ31
e — MPU_DDR2_BAO 21 om0 Q
MPU_DDR2 BAL 5 F7___MPU_DDR2 DQS2+
_100 ohms differential trace MPU_DDRZ BAZ g/:; l[gog Fa MPU_DDR2_DQS2-
impedance ) cs 2 boss
MPU_DDR2_CSn d s 7 MPU_DDR2 DQS3+
Routing top or bottom MPU_DDR2 RAST K73 So< ubgs MPU_DDRZ DQS3-
_ MPU_DDR2_CASN 2d B2 ubes
MPU DDRZ WER —Kad Gh

VDDIODDR

IRz R Ko
DDR2 _VREF

MPU_DDR2_CK+

MPU_DDR2 CKEN k2

B3 MPU_DDR2 DM3
UDM

[Fa  MPU DDR2 DM2_
Uom MPU_DDR2_DM2

CKE

oot NC_A2 [FA2—x

NC_E2 [FE2—x

VREF RFU_R3 [B3—x

VSSDL RFU_R7 FBRZ—X
voDL Hdaosnorog
aamsn 2033885835
RABRY GIFRRRRR I
28888 3338888884
22222 2222222918

MT47H128M16RT-25E:C

A t' I l e L RevA XinJQI T1-Oct14] XXX | XX-XXXX]
A [ TINIT EDIT_| XinJQ[29-Aug-T4] XXX | XXXXXX
3 [VER |
SAMASD4-XULT cALE /1 Rrev. | sHeeT
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€9

PIOA

PAO/LCDDATOITMS =
PAL/LCDDATL ;g A
PA2/LCDDAT2IGL_TXCK [-E& A
PA3/LCDDAT3/G1 RXCK [-C& A
PA4/LCDDAT4/GI_TXEN 5
PAS/LCDDATS/GI_TXER BZ oA
PAG/LCDDAT6/GI_CRS A
PATILCDDAT? [-£2 A
PAS/LCDDATBITCK o
PA9/LCDDAT9/G1_COL [-E& SALD
PAL0/LCDDAT10/G1_RXDV [-E3 A
PALULCDDAT1V/GI_RXER [-22 A
PAL2/LCDDAT12/G1_RX0 5
PALIILCDDAT13/G1 Rx1 (-5 B
PAL4/LCDDAT14/G1_TX0 [-E2 A
PAIS/LCDDATIS/GI_Tx1 [-E2 A
PALB/LCDDATIGNTRST B
PA17/LCDDAT17 (24 SATE
PAI8/LCDDAT18/G1_RX2 [-G4 Al
PAL9/LCDDAT19/G1_RX3 [-C4- T
PA20/LCDDAT20/G1_TX2 [-A3 o
PA21/LCDDAT21/G1 TX3 [ Eas
PA22/LCDDAT22/G1_MDC o
PA23/LCDDAT23/G1MDIO [-Ad Aot
PAZ4/LCOPWNIPCKO [ A%
PA25/LCDDISPITDO [ e
PAZ6/LCDVSYNCI 1_necsy 52 o
PA27ILCDHSYNC/PWMLO/SPIL_NPCS?2 [-H4 o
PA28/LCDPCH _NPCS3 5 oo
PA29/LCODENPWILL [~ o
PA30TWDO (-2 iy
PASLITWCKO
SAMASD44A-CU
UsE
PBO/GO_TXCK [-63————————— < G0_TXCK_PBO [12]
PBL/GO_RXCK/SCK2/ISI_PCK [MA2—pn——e———<C > EXP_PBI [15]
PB2/G0_TXEN [FB2—BIEAAZR =5, 6o TXEN_PE2 [12]
PB3/GO_TXER/CTS2/IS|_VSYNC [FS&——————— > EXP_PB3 [15]
PBA/GO_CRS/RXD2/ISI HSYNC (=1 EXP_PB4 [15]
PB5/GO_COLITXD2IPCK? [MH2—prme———pe———C > EXP_PBS [15]
PBOGO_RXDV [[G2—RIBAAZZR 1 GO_RXDV_PEG [12)
PB7/GO_RXER [H3—FIIMAZIR 1 GO RXER P87 [12]
PBBIGO_RX0 [HE2—PF1VWA22E——C ] GO_RX0_PBS [12]

pBo/GO_RX1 [FI2—PRIBONAA2ZZR =1 Go_Rx1_PBY [12]

PB10/GO_RX2/PCK2/PWMLL

EXP_PB10 [15]

AL S~
N 7
PB11/G0_RX3/RTS2/PWMH1 R176 25R EXP_PB11 [15]

PB12/GO_TX0

1o o GO_TX0_PB12 [12]

PB13/G0_Tx1 [KE—RIBZNAN 2R 5 G Tx1_PBI3 [12)

1

PB14/GO_TX2/SPI2_NPC!
PB15/GO_TX3/SPI2_NPCS2/PWMLO

E2 FBI5

EXPIXPRO_PB14 [15]

PB16/G0_MDC ;iﬁ gg: GO0_MDC_PB16 [12]
PB17/G0_MDIO [K8—FENNEER e 5 Go_MDIO_PBL7 [12)

PB18/SPIL_MISO/DS [-K2——————— 555

PB19/SPI1_MOSI/D9 [-S——————F 530
PB20/SPI1_SPCK/D10 (24— 50
PB21/SPI1_NPCS0/D11 [F-3————————————<> EXP/XPRO_PB21 (15]
PB22/SPI1_NPCS1/D12 81— <> EXP_PB22 [15]

PB23/SPIL_NPCS2/D13 [-Hl—prme———e——<C > LCD SPIL NPCS2_PB23 [10]
PB24/DRXDID14/TDI REVSR TDI [10,14]
PB25/DTXD/D15/TDO —-‘-‘—NM M= 555> TDO [10,14)
e 12 B27

PE27/SPI1_NPCS3TKOPWMLO (12 ooe
PB28/SPI2_NPCSITDOPWMHL (KL B5o
PBZ9/TWD2IRDOPWMLL M2 e
PBIOTWCK2IRFO (-1 ot
PBILTFO -1
VDDANA
ADCVREF [-BL

SAMASDA44A-CU

R335, p ps OR 1
094i R336, \ ApONPOR) —— ARer [15)

100nF|

R59 22R
PAO R34 22R
RS8 22R
R112 22R

PAL R81 2::::: 22R 8
R60 22R

PA2 R35 st:t 2R 8
R113 22R

PA3 R82 25:; : 22R 8
R61 22R

PA4 R36 2::::: 22R 8
R114 22R

PAS R83 2::::: 22R 8

R62 22R
PAG RA7 22R
R115 22R
PAT R84 25:; : 22R 8
R63 22R
PAS R38 22R
R85 22R
R116, 22R
PAY R86 25:; : 22R 8
Ri 22R
PALOD R39. 22R

RE5 22R

PALL RA0 2::::: 22R 8
R117, 22R

PAL2 RB7 st:t 2R 8

R66 22R

PA13 RAL 22R

R118, 22R
PAL4 R88 22R
R67 22R

PALS RA4Z 2::::: 22R 8

R120 22R
PALG R89. 22R
R119 22R

R149 22R
PBIS R148’ 22R
R157, 22R
PBI18 R15€2::::‘c 22R 8
R175, 22R
PB19. R17A2w 2R 8
R146, 22R
PB20 R147, 22R
PB26 RISBANA 2R —
R185, 22R
PB27 Ruwsw 2R 8
R154 22R
PB28 RLsssxfx : 22R 8
R184 22R
PB31 Ruug% : 22R 8

R68 2R
HDMI_DATO_PAO [11]
LCD_DATO_PAO [10] ﬂPA17 b Qﬁ/’r:(MR )>>
™S [10,14] R121, )\ 22R
PA18 ROO swgzzk =z
HDMI_DAT1_PAL [11]
LCD_DAT1_PAL [10] R69 2R
PALD Ra4 ‘&% 2R
HDMI_DAT2_PA2 [11]
LCD_DAT2_PAZ [10] R70 2R
_pa0 [TRas YVIIR 2
HDMI_DAT3_PA3 [11]
LCD_DAT3_PA3 [10] R122, A p 22R
PAZL ROT EW;ZZR 8
HDMI_DAT4_PA4 [11]
LCD_DAT4_PA4 [10] R71 2R
PA22 RAG swgzzk =z
HDMI_DATS_PAS [11]
LCD_DAT5_PAS [10] R123, A p 22R
PA23 RO2 ‘&% 2R
HDMI_DAT6_PA6 [11]
LCD_DAT6_PAG [10] R34, \p R —
HOMI_DAT7_PAT [11]
LCD_DAT7_PAT [10] o6 .
PAZS R].Z?&% 2R 2
HOMI_DATS_PAS [11]
LCD_DATS_PAS [10] R72 2R
oK (1041 PAZ6 RAT swgzzk 8
R124, » o 22R
HDMI_DATO_PA9. [11]
b oATs Fhs tor _eazr [Res VIR
R373, 1 30R
PA28 ms&% 3R
HDMI_DAT11_PA11 [11] R 228
LCD_DAT11 PALL [10] wp‘m e 2 Z
HDMI_DAT12_PA12 [11] vee_3va
LCD_DAT12_ PAL2 [10]

HDMI_DAT10_PA10 [11]
LCD_DAT10_PA10 [10]

HDMI_DAT13 PA13 [11] R7 /7 TWIO
LCD_DAT13_PAI3 [10]

HDMI_DAT14_PA14 [11] o HDMI_TWDO_PA30 [11]
LCD_DAT14 PAL4 [10] LCD_TWDO_PA30_[10]
EEPROM_TWDO_PA30 [8]

HDMI_DAT15_PAIS [11] EXP_TWDO_PA30 [15]
LCD_DATIS PAIS [10]

st HDMI_TWCKO_PA1 [11]
HDMI_DAT16_PAL6  [11] LCD_TWCKO_PA3L [10]
LCD_DAT16_PAL6 (10] EEPROM_TWCKO_PASL [8]
NTRST (0] EXP_TWCKO_PA3L [15]
EXPIXPRO_PBIS [15]
HOML_RST_PB15 [11]
EXPIXPRO_PBIS [15]
LCD_SPIL_MISO_PB18 [10]
EXPIXPRO_PB19 [15]
LCD_SPIL_MOSI_PBL9 [10] vee 3vs
EXPIXPRO_PB20 [15]
LCD_SPIL_SPCK_PB20 [10]

R3gs TWI2

EXPIXPRO_PB26 [15] 3 22K1%
EXPIXPRO_PB27 [15]
HDMI_TKO_PB27 [11] R160, 22R EXPIXPRO_PB29 [15]
EXP_PB28 [15] PB30 R150, A A 22R
Fovi oe Beve L_RISSNMNZZR > EXPIXPRO_PB3O [15]

EXP_PB31 [15]
HDMI_TFO_PB31 [11]

HDMI_DAT17_PA17 [11]
LCD_DAT17_PA17 [10]

HDMI_DAT18_PA18 [11]
LCD_DAT18_PA18 [10]

HDMI_DAT19_PA19 [11]
LCD_DAT19_PA19 [10]

HDMI_DAT20_PA20 [11]
LCD_DAT20_PA20 [10]

HDMI_DAT21_PA21 [11]
LCD_DAT21_PA21 [10]

HDMI_DAT22_PA22 [11]
LCD_DAT22_PA22 [10]

HDMI_DAT23_PA23 [11]
LCD_DAT23 PA23 [10]

LCD_PWM_PA24 [10]
HDMI_MCK_PA24 [11]

LCD_DISP_PA25  [10]
HDMI_INT PA25 [11]

HDMI_VSYNC_PA26 [11]
LCD_VSYNC_PA26 [10]

HDMI_HSYNC_PA27 [11]
LCD_HSYNC_PA27 [10]

HDMI_PCK_PA28 [11]
LCD_PCK_PA28 [10]

HDMI_DEN_PA29 [11]
LCD_DEN_PA29 [10]
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5 I ) T 3 I z T T
3V3_NAND <
uo >
NAND_CLE PC18 6 (o oo |22 AND_I00 o
R286 R283 R285 NAND ALE PC17 7 0 AND 10
PIOC RISSANAZZRAT25 SPIO MISO PCO 100K 1 10K S 100K 196 NAND REn PC13 ad AF 1o FaL AND 102 PC W)
PCO R2004 \n 2R — NAND WEn PC14 8 RE AND 103 P
UsF EXPIXPRO_PCO [15] NAND CEn PCIS ad OF Vo [Far AN o ﬁ
4 AND 10 0
o RIGONAN22R — NAND_RDY PC16 R282\ s rsOR RE 1oe [ AND 106 PC11 N
PCOISPI0_MISO 08 [ 5 pCL R190 2R EXPIXPRO_PCL [15] 100 [Cas AND_I07_PC12
PC1/SPI0_MOSI/PWML2/ISI_D9 - (NAND_WPn) 199 wp N.C18 Y
PC2/SPI0_SPC| D10 < f26 5 U
IPCaISPI0_NPCSOPWML3/ISI D11 [-BE = R106\ A\ 2R AT25 SPI0 SPCK PC2 Net Nee o)
PC4/SPIO_NPCS1IMCIO_CK/PCK1 pC2 R20LL 2R > R283
18 C EXPIXPRO_PC2 [15] X—21NC2 N.c21 [Hi3—x
PCS/DOINICIO_CDA [ FH [y N.C22 |40 % (@]
PCGIDIMCIO_DAD A5 c RITO, \n 22R__ ATZ5 SPIO NCPSO PC3 Nand Flash x—nee N.C2a [H8
PC7ID2IMCI0 DAL (B < 4 DNP(100K 1%) *—51NCs N.Caa [-48—< o
PCBIDI/MCI0_DA2 & pC3 R191 2R
ug C EXPIXPRO_PC3 [15] *x—B84NCe
PCOIDAIMCI0_DA3 [—HE 5 = o NS onuz F4Zx
PC10/DS/MCI0_DA4 i R203 39R MCIo_CK_PC4 [13] N oNos 8 T
PC11/D6/MCIO_DAS = (PCK1) PC4 R207. 39R o VeC_3v3 3V3_NAND i aa 3V3_NAND H r
PC12/D7IMCI0_DAG [ — EXP_PC4 [15] i
PC13/NRD/NANDOE/MCIO_DAT (Y& “NER e R197, 22R NAND 100 PC5 %20 N.C10 vee 1 >
PC: DWE 42 — PCs R202' 22R N.C11 vee 2
We AND NCS3 PC15 MCI0_CDA_PCS5 [13] *—2 N1z vee s wn
PCISINCS3 [, AND RDY PC16 *—22{ N.C13 veea
PC16/NANDRDY R209 2R NAND_IO1_PC6 o T
PC17/A21/NANDALE (A2 T PC6 R213 2R N.C14
° 10 AND CLE_PC18 MCI0_DAO_PC6 [13] *—24{ NC15 vss 1 (2
PC19S|_DOMTKL F4—— >>Exp PC19 [15] R250 2R NAND 102_PC7 N.C16 ;gg—g
PC20/SI DUTFL R TS EXP_PC20 [15] pC7 Rzaesx\c 22R — 3 ag
PC21/S D2/mD1 [HAS — ZS.ExpTpC2l [15] MCI0_DAL_PCT  [13] vss 4
PC22/ISI_D3/RF1 [F—————————— < S>EXP_PC22 [15] R278, 22R NAND I03_PC8 »
PC23/ISI_D4/RD1 Jﬂﬁ—“ >>EXP_PC23 [15] PC8 R262 22R MCI0_DAZ_PC8 [13] MT29FAGOBABAEAWP:E
PC24/iSI_DSIRK1/PCK1 [T = EXP_PC24 [15] -DA2.f
PC25/IS|_D6/TWD3/URXD1 [~ 26 R204 22R NAND_I04_PC9
PC26/1S|_D7/TWCK3/UTXD1 < pCY R208! 2R
PC27/ADOISPIO_NPCSLPWMLO (212 S MCI0_DA3_PCS [13]
PC28/ADL/SPIO_NPCS2/PWMLL &
PC29/AD2ISPI0_NPC BL &30 PC10 R205 22R _NAND_I05_PC10 vee ava
PC30/ADI/PWMHO [ i SPI FI h
PC3U/ADA/PWMHL F3——————— <> Exp_pCa1 [15] as R211 4 A re 100K 1%
pC11 R212, A p 22R__NAND_06 PC11
& us
‘SAMASDA44A-CU AT25 SPI0 MOSI PC1 S Voo &
pC12 R210 22R_NAND 107 PC12 AT25_SPI0_MISO_PCO B
bl AT25_SPI0_SPCK_PC2 5130 wla ca
foLp H— 100nF
pC13 R2214 An 22R_NAND REn PC13 AT25 SPI0 CSO PC3 1
GND [
DNP(AT25DF321A)
Nand & SPI Flash CS
=
vee 3va 8 1L
g cdo
100nF
TWI3 . P8 JPRS
RoS6 R332 3 u10 ONeicarr 1X2) DNPOUMPER)
2.2K 1%; 22K1% L veeS— BE
VCC_3V3_EEPROM vee_ava Ross . AT25_SPI0_NCPSO_PC3 R284) » 7 OR IJ\ 4 AT25_SPI0_CSO_PC3
E E P R O M . RISV PMIC_TWD3_PC25 [4] 1~
R308,, \ po OR EXPIXPRO_PC25 [15] lano SPI Flash CS
VCC_3V3_EEPROM VCC_3V3_EEPROM PC26 %ﬁi?l o PMIC_TWCK3_PC26_[4] b = NL17SZ126DFT2G
T T EXP/XPRO_PC26 [15] Header 1X2 JUMPER
N
5 o Voo Cié1 ya0me_|),
Al we |z__EEPROM WP ot PR BOOT_DIS o
« —
% R . N ADO_XP_PC27 [10] T
A2 scL EEPROM_TWCKO_PA31 [7] EXPIXPRO_PC27 [15]
 E—
GND SDA EEPROM_TWDO_PA30 [7] R228, DNP(OR) AD1_XM_PC28 [10] t
pC28 R231' 2R o
AT24MAC402-MAHM-T EXPIXPRO_PC28 (15] NAND_NCS3 PC15 NAND_CEn_PC15
= The jumper JP7 must be populated near the reset button NAND Flash CS
R257, DNP(OR] AD2_YP_PC29 [10]
PC29 R260' 2R enc
EXPIXPRO_PC29 (15] NLL7SZ1260FT2G
R239 DNP(OR)
I Core D AD3_YM_PC30_[10]
EXPIXPRO_PC30 [15]
Atmel RevA | XinJO| T1-Oct-1] XXX | JCKXXX]
INIT EDIT_| XinJOJ 29-Aug-T4] XXX | XX-XX-XX|
o DATE [ VER | DATE
SAMASDA-XULT REV. | SHEET
SAMASD44- PIOC & FLASH A 845
5 T 3 T 3 7 T T
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G99

PIOD

PD8/PCKO

IFIQ
PD10/CTSO/CDETA
PD11/RTSO/SPI2_MISO

PDI15/RTS1/SPI2_SPCK
PD16/RXD1/DCENB
PD17/TXDL/SPI2_NPCSO
18/SENSEQ
PD19/SENSEL
PD20/SENSE2
PD21/SENSE3
PD22/SENSE4
PD23/SENSES
PD24/SENSES
PD25/SENSE7
PD26/SENSES
PD27/SENSE9
PD28/SCKO

PD29/SCK1

PD30
PD31/SPI0_NPCS2/PCK1

SAMASD44A-CU

EXP_PDS8 [15]
EXP_PD9 [15]
EXP_PDI0 [15]
EXPIXPRO_PD11 [15]
EXP_PD12 [15]
EXPIXPRO_PD13 [15]
EXP_PD14 [15]
EXPIXPRO_PD15 [15]
EXP_PDI6 [15]
EXPIXPRO_PD17 [15]
EXP_PDI8 [15]
EXP_PDI9 [15]
EXP_PD20 [15]
EXP_PD21 [15]
EXP_PD22 [15]
EXP_PD23 [15]
EXP_PD24 [15]
EXP_PD25 [15]
EXP_PD26 [15]
EXP_PD27 [15]
EXP_PD28 [15]
EXP_PD29 [15]

EXP_PD31 [15]

PD30 R162 22R EXP_PD30 [15]
LED POWER PD30 __PD30

cag |
20pFT

c33
20pF

PIOBUO R199,

= DNP(Header 2X5) -

330R_PIOBUL

PIOE

10_CDBICTS4
PEVATIMCI0_DBO [l ———————<C>> G0_IRQ_PEL [12]
PE2/A2/MCI0_DB1 [—L——————<—>> MCI0_CD_PE2 [13]
PE3/A3MCI0_DB2 [-B18 > MCI1_CD_PE3 [13]
PE4/AAIMCI0 DB3 HIB— > MCIL_PWR_PE4 [13]
PES/AS/CTS3 R —FPES
PEG/AGITIOAS (A8 —————<>> EXP_PES [15]
PE7/ATITIOB3IPWMFIL [ — <> EXP_PET [15]
PEB/ABITCLK3/PWMLS [-19—FE8
PEO/AYTIOA2 [FIA——————<> (cD PE9 [10]
PE10/A10/TIOB2 |4 <> 1D _PEL0 [10]
PEL1/ALLTCLK? (B8 — > USBB_ENSV_PE11 [10]
PE12/A12/TIOAL/PWMH2 Bl ——————— <> EXP_PEI2 [15]
PEL3/A13TIOBLPWML2 18— EXP_PELS [15]

PE14/A14/TCLKL/PWNMH3 J‘k‘ﬁTO USBC_ENSV_PE14 [10]
PE15/A15/SCK3/TIOAD
PEL6/AL6/RXD3/TIOBO 4,‘\‘41195—0 DBGU_RXD3_PE16 [10,14]
PEL7/AL7/TXD3TCLKO 12 5 DBGU_TXD3 PE17 [10,14]
PE18/A1B/TIOAS/CIT_CK B0
PE19/A19/TIOBS/MCI1_CDA (-N1&
o M14 €20
PE20/A20/TCLKSIMCII_DAO 414 5T
PE21/A23/TIOA4/MCI1_DA1 [-b4L =5
PE22/A24/TIOBA/MCI1_DA? [-A12
| Lia 23
PE: TCLK4/MCI1_DA3 £54
PE24/NCSO/RTS3 [-H12 E5e
PE25/NCS1/SCK4/IRQ [4L
PE26/NCS2/RXD4/ALS [H18— <> EXPIXPRO_PE26 [15]
XD4 |16 EXP/XPRO_PE27 [15]
TS4/A19 [F-L EXP_PE28 [15]
PE29/DIBP/URXDOTWD1 [~————————— <> EXPIXPRO_PE29 [15]
PE0/DIBN/UTXDOITWCK] (-2 <> EXPIXPRO_PESO [15]
PE3L/ADTRG [H4———=0—
vee 3va
SAMASDA44A-CU
TWIL
R311 R310
22K1% 22K1%

EXP/XPRO_PE29
EXP/XPRO_PE30

SYS

XL TsTANA BU —
x—Padrst T HrsDpc (M6 1Pl L L ussC 0P [10]
i HHSDMC (HAS 3P0 —-— <> UsBC DM [10)
XN wia |
OUT XIN Hrisope YIS —EREC USBB_DP [10]
XoUT T via |
xout HHSDMB oo USBB_DM [10]
HHSDPA (L4 000, USBADP [10]
XIN32 HHSDMA [—14toD/D USBA_DM [10]
_xins2__ wo |
XOUT3Z wa_| XIN32 u;
XouTsz Piosuo (43
piogu 12
[4] SHON < F———T2 sHDN PIOBU2 T4 _——
PIOBU3 T .
[4] WKUP > V3 { \kup PpIoBU4 |-BE. S Routing USB
PIOBUS 12 SR —_— —_—
[4] NRST_2V < >————T1 \gsT PloBUS [-B4- — "
R189 ONPOK PIOBU7 [ oBU7 Max trace-length mismatch
voDBU_2v |- RIBIYAA, DNPAOK) v2 | jrpcsey Piosus [-RE—x between USB signals pairs
vee oo s should be no greater than 3.8mm ‘
PIOBULL [FEB—X
%481 e Ag PIOBU12 [FRZ—X 90 ohms differential trace
R356 %A NCaL0 PIOBU13 [FL—X impedance
5.62K 1% PIOBU14 [FBT—x .
*—EL{ e E7 PIOBULS [FIZ—X Routing top or bottom
‘ *—E2 NCEo _—
GNDUTMI *—BI1 N B7 NC_H10 g‘g
R&C %P8 NCpg Nc_G10 [0
as close as possible J NC_K10
L *—ET ne_cr NC_J10 10
%A% NCTA9 C_K9 [
NC_Jg [
*—BLne b7 NC_H9
*—B2 neBo NC_Go -84
SAMASD44A-CU

R252 22R
USB_OVCUR _PEO [10]

PEQ sta%wzm 8 EXPPEO [15]
R281 DNP(22f

oEs LB DBGU_CTS3_PES [10]

EXP_PES [15]

PES R251 22R EXP_PES [15]
PB USER PES PES
R247 2R LED_USER PE15
Rzasggsggzzk é
LCD_ID_PE15 [10]
PEIS5. R269 2R EXPPEs 1i5]

_eea [RAER S Menecras
e CHRAVER S MONRTES I
e R o 1
—een RNV MR )
e CRENERTSS T 1
_een [REAMCER S e on res

R245, A » DNP(221
DBGU_RTS3_PE24 [10]
PE24 RaA6\N 22R S
R261, A A 22R
EXP_PE25 [15]
PE2S R258, 22R PMIC_IRQ_PE25 [4]
R153, A o 22R
- RISSVVVER USBA_VBUS_PE31 [10]

EXP_PE31 [15]

LED

LED USER PE15 R140,  7g 470R D10 4

BLUE

PD30 LED POWER PD30 R144 100K 1%

IRLML2502  TP18 RED
SMD
BP1 __gm.Tact Switch
PE8 PB USER PE8

Place TP19 to Bottom

USER BUTTON
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vee 3v3

R224 R222 Y R227 K R2T

100K 1% 100K 1% 100K 1% 100K 1% \] TA G

R220 AAROR > NTRST [7]

=S TCK [7.14]

> TDO [7,14]
{—>> NRST_3V3

= Header 2X10

—L{_—> usB_vBUS 5V [4]

USB A R218,

100K 196 USBA_VBUS_PE31 (9]
c36 R214
20pF 200K
o L
—o | T —|
DM—2——————<> USBA_DM [9]
] DPJ—O
B USBADP [9] o
L 10 GND J—j L2 [9.14]
- 1800hm,at 100MHz
] = ]
AN
EARTH_USB_A S EARTH_USB_A
sv_usec

J16
USB Connector

J7_USB_A_Upper J7_USB_B_Lower

5v_UsBE [ﬁ 1 5V_USBC
ra |

[9] USBB_DM USBC DM [9]
[9] USBB_DP 3 USBC_DP [9]

EARTH_USB_BIC

L15
1800hm at 100MHz

= EARTH_USB_B/C

[4.12,14,15)

vee ava

DEBUG

DBGU_CTS3_PES CTS3

R15

DNP(EG\

[8] ADO_XP_PC27
[7] LCD_SPI1_NPCS2_PB23

(8] ADL XM |

peos (> R126 5 g DNP(OR)
[7] LCD_SPI1_MISO_PB1s <—>—R95 NAN22R

R49 DNP(OR)
R

[8] AD2_YP_PC29
[7] LCD_SPI1_MOSI_PB19

[8] AD3_YM_PC30
[7] LCD_SPI1_SPCK_PB20

DNP(OR) R14

vee 5V

DNP(OR) R13

b

DBGU_TXD3_PE17. (TXD3)

DBGU_RXD3_PE16[_ > (RXD3)

i

DBGU_RTS3_PE24[——>>(RTS3)

L8
180chm at 100MHz
1 )

5v_USBB

u12

ERREEER (=

—= Header 1X6

1

ouTA

N

GNG
ouTB

ENA

FLGA

FLGB

ENB

> USBC_ENSV_PE14 [9]
ENA and ENB Active High

USB_OVCUR_PEO [9]

4 > USBB_ENSV_PE11 [9]

cas .Lu

ToonF lm 1aounma|100MHz

SP2526A-1EN-L

VCC 5V veC_3v3

R416, \ ng DNP(OR)

NRST 3V3 RS3 OR

[7] LCD_PWM_PA24 [>>—(LCOPWM)
1RO2)
%g] LCD_PE10 D—Lweon

] LCD_PE9
(7] LCD_TWCKO_PA31[
[7) LCD_TWDO_PA30 [
[7] LCD_DISP_PA25 [ (LCDDISP)

[7] LCD_DEN_PA29  [—>>—(LCDDEN)
[7] LCD_HSYNC_PA27 >~ (LCDHSYNC)
[7] LCD_VSYNC PA26 [ S>—(LCDVSYNC)
[7] LCD_PCK_PA28 [ > (LCDPCK)
[7] LCD_DAT23_PA23 ‘-gDDATS
[7) LCD_DAT22_PAZ2 t nggz =
[7] LCD_DAT21_PA2L
[7] LCD_DAT20_PA20 [ (LCDDAT20) | |
7) LCD_DAT19_PA19 LCDDATLO
H LCD_DAT18_PA18 LCDDAT18)
[7] LCD_DAT17_PA17 LCDDATLT)
[7] LCD_DAT16_PA16 LCDDAT16]
[7] LCD_DAT15_PA15 [—>»—(LCDDATIS)
[7] LCD_DAT14_PA14 (LCDDAT14)
[7] LCD_DAT13_PA13 —9»—(LCDDATL3)
[7) LCD_DAT12_PA12 3> (LCDDATI2)

[7] LCD_DAT11_PA11 LCDDATLL)
[7] LCD_DAT10_PA10 ‘[gggﬁgu
[7] LCD_DAT9_PA9 ( )

>
[7] LCD_DAT8_PA8 LCDDATS L]

(LCDDATT)
(7] LCD_DAT7_PAT [—>>
UREA I e— o
7] LCD_DAT5_PA5 [—>—— (LCDDATS) |
LCDDATA)

7] LCD_DATA PAZ [ I(

[7) LCD_DAT3 PA3 [ >>—(LCDDATS)
[7] LCD_DAT2 PA2 [~ (LCDDAT2)
[7] LCD DATL PAL [ > (LCDDATL)
[7] LCD_DATO_PA0 [—5»—(LCDDATO)

R33 DNP(OR) _(ID_SYS)
(9] LCD_ID_PE1s < >>R33 \AN, DNP(
[14] EDBG_ID_01 Rs2 330R,

50 Pin FPC Connector

Through Holes

MH1L MH3 MH4. MH2
PTH PTH PTH PTH

ORONONE
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B e—— T 1812L160/12 RB16OM-60TR
1

100 ohms differential trace VCC_5V_HDMI

[7) HDMI_INT_PA25 R
3v3_HDMI R28) A n 22K 1% Routing top or bottom R25 R24
- 3v3_HDMI E— _ 2.2K 1% S 22K1%
[7] HDMI_TWDO_PA30 RZAANR e
[7] HDMI_TWCKO_PA31 HDMI_SDA
R26
3v3_HDMI—R4045 A A DNPA.TK) 47K HDMI_SCL HDMIType A Connector
RAOS, A A 47K s
HDMI_TD2- a
= DAT2-
HOMITD2r |
4 J EEEEE! 8 HoMLIR DATa+ o
o [—2{DAT2s  MTGL L
§ 38 59 82 33 59 SIL TCK4] D3 D1 D2 HOMI SCL | 4 1
7] HDMI_DATO_ PA0 <_>————321py & 00 gQ T a9 TXC+ STk HOMI SDA scL MTG2
7] HDMI_DAT1 PA1 <_>————314p; O 58 B TxC- poE—=k X 161 spA
7] HOMI_DAT2 PA2 <—s>—————— 30 1 1y 26 S o0 2 TVS ZNTVS oMl HPD MTG3
7] HOMI_DAT3_PA3 <<_o>———29 { 3 3o+ |F82—Z—E0- 191 HpLe
7] HDMI_DAT4_PAd <> 284y Tx0- pl—=k MTG4
_DATA HDMI_TD1- I
R R —n s SILTpw FOMI o1 |4 DAT:
i |_DAT6_f D6 TXL+ SILTOL DAT+
7] HOMI_DAT7_PA7 <> 24 { 7 Tx1- pba— 3L —51paT1L S CEC ﬁ EARTH_HDMI
<<>——— 231 -
7] HOMI_DATS_PAS D8 SIL T2+ HDMI_TDO- a NG
(7] HDMI_DAT9_PA9 <_ > 201 g Txor [O8—2t HOMITDOT 2] pato-
[7] HDMI_DAT10_PAL0L—3———12 1 1o Txz- psZ—Sk DATO+ VCG_5V_HDMI
[7] HOMI_DAT11 PA11<C_>—————18 1 p3; RA1L - 43K 1% +—8-1paTo_ s +5V
[7] HDMI_DAT12 PAL2L_>—————11 D17 EXT_SWING 58— AN — HDMI TCK+ DDCICEC c20
[7) HDMI_DAT13_PA13C_>————16 1 513 Close to Pins6 L28 oMok | o] CLK+ 100nF c
[7] HOMI_DAT14_PA14<C_o>————————15 1 b1y = 1v2_HDMI 12 ek
[7] HOMI_DAT15_PA15 LS4 | D15 6°°h1'“ a1 J00MHz 723 111 Clk s
[7] HDMI_DAT16_PA16<C_>————— 13 p15
[7] HOMI_DAT17_PA17<<_>———11 D17 HDMI A Connector =
[7] HOMI_DAT18 PA18<C_o>———————10 1 13 Avcc_1
[7] HDMI_DAT19_PA19C_o———————— 91 p1g AVCC2 ci72lcizalcizal ciealcizs Lcise lciso L cist cio1
[7] HDMI_DAT20_PA20<X_>——B8 D20 “TAnF 1nF T 1nF T 1nF [ 100nF [ 100nF 100nF T* 10uF 100F
[7] HDMI_DAT21_PA21 <> D21 AGND_1 [I——
[7] HOMI_DAT22_PA22 <61 p3p AGND_2 -8 1800hm 3t 100MHz
HDMI_DAT23_PA23<C_>——————————4 1 p23 RA06, 1K 10_SEL: LOW=3.3V
i RI33 1K 10_SEL (I HIGH=1. 8v 3v3_HoMI 7 VCC_3v3 R111 R
[7] HDMI_PCK_PA28 cLk lovceis 1 (-3 1 LS
10VCC18 2 ﬁ:] SIL_TCK- 3 [HOMI_TCK-
[7] HDMI_VSYNC_PA26 << 351 ysync I0VCC18_3 60ohm at 100MHz IS EARTH_HDMI M
[7]_HDMI_HSYNC_PA27<<_o>———34 HsyNC Lciss Lcies lcier SiLTcks g | oY\ | 4 HOMI TCK+
[7] HDMI_DEN_PA29 <_o>——————— 33 1 pp. “T100nF TT100nF TT100nF T 10uF
ava_ HonL_ HOMLRST_PB15 i oK% RESETN m
[7) HDMI_TKO_PB27 <_>——45 501K L 1v2_HDMI
[7] HOMI_TFO_PB31 <_o—————44 [ | pC1 K -
[7] HOMI_TDO_PB28 <_>——————41{ 50 cvee1z_ 1 f 1 R132 OR o7
1251 cvceiz 2
1252 cvcci2 s |28 60ohm at 100MHz L8 HDMI TCK- 19 1 HDMI TCK-
1253 cvceiz a [ SIL_TDO- HOMI_TDO- HDMI TCK+ g | fSFEi>Y HDMI TCK+
cveciz s L _Lciss lcies Lcies lci7a Lcies _Lcies Lcior S 8 [Tt |5
(PCKO) [7) HDMI_MCK_PA24 385 McLK W Cvccizle 32 =TL00nF —TL00NF —L00NF —L00NF | 100nF | 100nF T10uF SIL TDo+ | s _| 4 _HOMI TDO+
R23 10K sod HDMI_TDO- D 4 | HOMI_TDO-
SPDIF ggg s ) HOMI_TD0+| ¢ | $>11>4 | 5 | HOMI TDO+ 8
TP7 $>F  CGND ST
SMD U3 Sil9022ACUN ~L R135, A po OR BTR6VEUD
L9
SIL_TD1- HOMI_TD1-
= = D9
SILTD1+ 1 | oy | 4 HOMI TDI+ HDMI_TD1- 19 1 HDMI TD:
HDMI_TD1+ o | fOFLI>t | 2 HDMI TD1+
D+P CM-ZDiZHDM\»%)OT) 8| > 3
R137 R
H DMI HOMI TD2-| 7 v 4 | HOMI_TD2-
HOMI TD2:| 6 | HSTISt | 5 | HOMI_TD2+
R139 R =SS H
10 BTR6VSUD
SIL_TD2- a [HOMI TD2-
NS
SIL 02+ 1 | o\ | 4 HOMI TD2+
)
A
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o ETHO_VDD
100 ohms differential trace E-I- HO
impedance
Routing top or bottom J 2 + | « Terminal Resistor close to output side
— — 10Base-T/100Base-TX RIBLRIZ £3 OF O
x Ox Ox
ui4 K 1K ERERE]
J2 RIS Connector
S 1a R364, A pg 3R
1% o7 T Txs_topbot e RXC/B-CAST_OFF > GO_TXCK_PBO [7]
Ow b ‘E‘ c7i Txp1 |25 <] GO_TX1_PB13 [7]
3| [ TXDO (24 < GO_TX0_PB12 [7]
2 T [ Emf X TX-__toplbot Pl RXDS/PHT(T\ED'; Y <] GO_TXEN_PB2 [7]
RXD2/PHYADL (14
RXDUPHYAD? (12 > GO_RX1_PBY o
RXDO/DUPLEX {——> GO_RX0_PEBS [7]
S0 e Rt — RXP RXDVICONFIG2 (8 > GO_RXDV_PBS6 [7]
O 3‘ ‘E c7i RXER/ISO (22 > GO_RXER PB7 [7]
pllig = CRSICONFIG1 (22
s [ 3 ERD* 6 RX- RX-__toplbot | COLICONFIGO
75 brs 2.20F VDD_1v2 noC (12 < G0_MDC_PB16 [7]
7S MDIO GO_MDIO_PB17 [7]
N el €126 #m—"’:] N INTRP/NAND |21 > GO_IRQ_PEL [9]
5 GND_ETHO 3a | SND ETHO_VDDA
" o FE0842.08
12 = %26 Txp2 VDDA_3v3 935353534
6.49K 1% R 19| TXO3 g18187818
15 EARTH_ETHO
EARTH ETHO 15 | Right yellow LED Left Green LED
- i ETHOXO g ETHO_VDD
)
X0
ETHoOX g
R351 Ras2  ETHO XI . [,
e g o 10K 10k
ETHO LEDD 20
ETHO_VDD ACT _ ETHO LED1 ETHO LEDL T 31| [Epyapern
LING_ETHO LEDO
R226, ¢ 470R RESET [32————<C] NRST_3V3 [4,10,14,15]
KSZB0B1RNB
vee_ava ETHO_VDD Atthe De-Assertion of Reset
£15241- 2008, ETHO XI PHY ADD[2:0]-pin15/14/13: 001 = 1
L1 CONFIG[2:0]-pin18/29/28:00L RMIl mode
Duplex Mode-pin16: 1,Half Duplex
c160 L c1a7 180chm &t 100MHz A Isolate Mode-pin20: 0,Disable
10uF 7™ 200nF dlF | va R375 Speed Mode-pin3L: 1,100Mbps
DNP(IM) Nway Auto-Negotiation-p30: 1 Enable
ETHO_VDDA
= - EARTH_ETHO - GND_ETHO
ETHO XO
c106_L c138
'[ 10uFIlﬂﬂnF
V4 It‘llel Al RevA |
AT NIT EDIT_]
SAMASDA-XULT sone 171
Ethernet ETHO_10/100M , [ =@~
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5 I 4 I 3 I B I
VDD_MCI1 vee_ava
D s ¢
IRLML6402
gk
VeC_3v3 R348
100K 1%
p——————————<C__] MCI1_PWR_PE4 [9]
e |alg IS & R3s7
g 13/8 |3 [318 L crd cuu
ool o giol 10uF - 100nF DNP(4.7K)
kel il
EREIEREREE T =
(9] MCI1_CD_PE3 (MCIL CD) 24 1
(M1 DAL l 8
(9] MCIL DAL PE21 =\
[9] MCI1_DAO_PE20 (MCIT_DAQ) Il R R396
(8] MCIL_CK_PE18 (MCI1_CK) — (MCILWP) =
e 4
] — |
9] MCI1_CDA PE19: T (e
[9] MCI1_DA3_PE23 (MCIT DA} s :i%
[9] MCI1_DA2_PE22 20l @ =
SD Card Connector
SD/MMCPlus CARD INTERFACE - MCI1
vee_ava
lelelsls s Je 15
b3 2
b4
7757y T Jo 9
151818 18 1218
g218|8|8 |38 |2 |8
g 39
3
(8] MCIO_DAO_PC6 — gﬁ‘g DATO
(8] MCIO_DA1_PC7 <—S>—(MC DATL
(8] MC “ps < >—(UER-BA8 1 par2
8] MCI0_DA3_PCo DAT3
MCI0_CDA) 3
(8] MCI0_CDA_PCS5 < >>—{MC CMD
(8] MCIO_CK_PC4 <—3>—LMCIO CK) CLK PGND_1 |1
PGND_2 ;3
4 PGND_3
VoD NCT1
’—5— vss NC_2 15—
[9] MCIo_CD_PE2 (MC10 CD) 21 cp
PGND
DNP(MicroSD Card Connector)
Micro SD CARD INTERFACE - MCIO At [
‘ I le [A] RevA Xi
A NI EDIT_|
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s 4 3 2 B
VCC_EDBG o
IARGELJIAG T R7 330R 10K (a0 o
T % TARGET JTAG T Re7 SV 330R > Tk
LEkkkkE 2 Te o e 2 R s
o Farar gL ¥ JARCELJC M RO AMNVER S TS [7.10]
ISR TARGET JTA RIOTQYV\330R = o a0l
2mleTeietate of s o
SBEIEREIEE 3
x| | |0 ||| | @ [15] EDBG_ID_03 <_>—— ¥xou
EDBG 1D =
EDBG 1 [15] EDBG_ID_02 < >—— Sttt
EDBG 1D olofolol VCC_EDB
B D 5 SR ceee
Eo5C 213 5[5[5]5|
EDBG =% i 0
DD i1 94 g
EDBG_DGI_TWD ERASE Q1B RS D4 D6
EDBG_DGI_TWCK RED W sLue
EDBG S 3
EDBG_TWI d M M
- Ei & H
£ 3 5
3535838 EEFFELEEEER g g
forern PADD P18 £99999 POPRRRRRORR P00 [S4—<> eosomos iy
—EL] pao2 ) pxa7 g pxoz 835 5] g g
[9.10] DBGU_TXD3_PE17) s T o S PAGS 8 P03 [ < 5 5
[9.10] DBGU_RXD3_PE16: R R C U, PAO4 Px04 [FHLX g b
i Px05 -Gl ——<>> EDBG_ID_07 [15]
LB pAs / PAL3 Px06 [HE3—x
>HI0 pao7 )/ PALY Pxo7 [HE4—x Q9
[15] EDBG_DGI GPIOO B pAos px08 HE3X
[15] EDBG_DGI_GPIO1 D81 ppgg Px09 [-E4—x
[15] EDBG_DGI_GPIO2 €10 { ppjg PX10 22> EDBG_ID 05 [15]
vee sv [15] EDBG_DGI_GPIO3 C5G DGl SDA gq PALL px12 Rl
PAL2 / PA2S px13 B ——<> E0BG 1D 04 [15] c
K11 paLa/px11 PX15/PX32
R3 TP2 TPL —I1{ pA15 / PX45 PX16/PX53 X_draTue Lep CrmL
SMD SMD *—E1{ pp16 PX19/PX59 HEL— e e e e e R R
100K 1% i EDBG FORCE BOOT jjg TARGET RESET SENSE RI0LAAppOR NRST_3V3 [4,10,12,15]
EDBG ADCO Kio | PA201PX18 PX21 _3V3 [4,10,12,15]
Force s PAZ1/ PX22 Ul AT32UC3A4256J-CIUR px23 KL
>—H8 pp22 /PX20 Px24 2
R4 | RALAANg R PA23 [ PX46 px25 (HA—
200K [15] EDBG_DGI_TWD <<_>—— 0BG DG SCLM PA24 | PX17 px26 [H3—x
[15] EDBG_DGI_TWCK: PA26 / PBOS px27 K2 > EDBG_SPI_MISO [15]
PA2T pxog KA —— > EDBG_SPIMOSI [15]
[10] EDBG_ID_01 O—AL PA28 PX29 F4—————— <> EDBG_SPI_SCK [15]
B NRST PA29 Px30 (85— > EDBG_SPINCS [15]
PA30 pxa1 [H5—x
X—CL PA3L [t
EDBG_USB_VBUS 5V 10 Ka EDBG JTAG TCK
EDBG_USB DM EDBG_USB_HS DM __ A9 USB _VBUS TTCK K8, EDBG_JTAG TDI
EDBG_USB DP T EDBG USB HS DP g HS D EDBG JTAG TDO
BPHS 00 5 EDBG JTAG TMS
R20 30R EDBG USB FS DM oEs . ™S
w
a0 EDBG RESET N
R21 30R__EDBG USB FS DP ours ss g 19, ReseT N EDBG RESET N
EE 8o o
UsB_VBIAS 32 32 5]
S5 6 5
" o ERERGE
VCC_EDBG
L14 6.8K 1% 10pF ITAG 3 3
1800hm at 100MHz
VCC_EDBG |2 = JPRL R8
- 1800hm, JUMPER  Headsr 1x2
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