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Section 1

Introduction

1.1 Scope

This User Guide introduces the Evaluation Kit and describes the development and debugging capabili-
ties running on the SAMAS5D3 series ARM®-based Embedded MPUs as listed below :

SAMA5D31

SAMA5D33

SAMA5D34

SAMA5D35

The User Guide pertains to the following Evaluation Kit references:

m SAMA5D31-EK
m SAMAS5D33-EK
m SAMAS5D34-EK
m SAMASD35-EK

This guide gives details on the Evaluation Kit and is made up of 9 sections:

Section 1 includes a photo of the board, device and kit references, applicable documents
Section 2 describes the kit contents, its main features

Section 3 provides instructions to power up the Evaluation Kit and describes how to use it.
Section 4 Evaluation Kit hardware summary

Section 5 describes the Computer Module (CM)

Section 6 describes the Main Board (MB)

Section 7 describes the optional Display Module (DM)

Section 8 gives troubleshooting recommendations

Section 9 revision history

1.2 Applicable Documents

Table 1-1. References and Applicable Documents

Title Comment
SAMAS5D3 series Datasheet Literature number 11121
SAMASD3x-EK User Guide 1-1

11180A-ATARM-30-Jan-13



ATMEL

(¢

Section 2
Kit Contents

2.1 Deliverables

The Evaluation Kit includes:

m Boards
— One SAMA5D3 series-MB (Main Board)
— One of the four available CPU modules (CM)

- SAMA5D31-CM
- SAMA5D33-CM
- SAMA5D34-CM
- SAMA5D35-CM

— One optional Display Module (DM) board 5" WVGA_R-DM featured in SAMA5D31 /SAMA5D33/
SAMA5D34 kits only
m Power supply
— One universal input AC/DC power supply with US, Europe and UK plug adapters
— One 3V Lithium Battery type CR1225
m Cables
— One micro A/B-type USB cable
— One RJ45 crossed cable
m A Welcome Letter

SAMASD3x-EK User Guide 2-1
11180A-ATARM-30-Jan-13




Figure 2-1. Unpacked SAMA5D3 series-EK

Unpack and inspect the kit carefully. Contact your local Atmel® distributor, should you have issues con-
cerning the contents of the kit.

ATMEL
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2.2

Evaluation Board Specifications

Table 2-1. Evaluation Kit Specifications

Characteristic

Specifications

Clock speed

Up to 536 MHz PCK, up to 166 MHz MCK

Ports

10/100/1000 Ethernet, USB, RS232, JTAG, CAN, Audio, HDMI, SD card

Board supply voltage

5V DC from connector

Temperature:
operating
storage

0°C to +60°C
-40°C to +85°C

Relative humidity

0 to 90% (non condensing)

Dimensions:

MB (Main Board)

CM (Computer Module)
DM (Display Module)

165 * 135 * 20 mm
67.60 * (40 to 47) * 5 mm
135* 80 * 6 mm

RoHS status

Compliant

Board ldentification

SAMAS5D31-EK,
SAMAS5D33-EK,
SAMA5D34-EK,
SAMA5D35-EK.

2.3 Electrostatic Warning

WARNING: ESD-Sensitive Electronic Equipment!

The Evaluation Kit is shipped in a protective anti-static package. The board system must not be sub-
jected to high electrostatic potentials.

We strongly recommend using a grounding strap or similar ESD protective device when handling the
board in hostile ESD environments (offices with synthetic carpet, for example). Avoid touching the com-
ponent pins or any other metallic element on the board.

SAMASD3x-EK User Guide
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Section 3

Power Up

3.1 Power up the Board

Unpack the board taking care to avoid electrostatic discharge. Unpack the power supply, select the right
power plug adapter corresponding to that of your country, and insert it in the power supply.

Connect the power supply DC connector to the board and plug the power supply to an AC power plug.

The board LCD should light up and display a welcome page. Then, click or touch icons displayed on the
screen and enjoy the demo (the red ones need to be replaced by demo software).

3.2 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:

http://www.atmel.com/products/at91/

Linux software and demos can be found on linux4sam website:

http://www.at91.com/linux4sam/bin/view/Linux4SAM/SAMA5D3xDemo

SAMASD3x-EK User Guide 3-1
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Section 4

Evaluation Kit Hardware

4.1 Introduction

The Atmel SAMAS5SD3 series Evaluation Kit is a fully-featured evaluation platform for the Atmel
SAMAS5D3 series microcontroller. The evaluation kit allows users to extensively evaluate, prototype and

create application-specific designs.

The Atmel SAMASD3 series Evaluation Kit is a new platform architecture based on a Main Board, five
Computer Modules equipped with a SAMA5D3 series processor and an optional Display Module which
provides a maximum of flexibility regarding its usage.

The SAMA5D3 series Evaluation Kit consists of three boards:

m The Computer Module board (CM), is a single-board-computer that integrates all the core components
and is mounted onto an application specific main board (MB). The Computer Module have specified
pinouts based on the SODIMM200 connector. It provides the functional requirements for an
embedded application. These functions include, but are not limited to, graphics, audio, mass storage,
network and multiple serial and USB ports. A single SODIMM200 connector provides the main board

interface to carry all the I/O signals to and from the Computer Module.

m The Main Board (MB) provides all the interface connectors required to attach the system to the
application specific peripherals. This versatility allows the designer to create a densely packed
solution, which results in a more reliable product while simplifying system integration.

m The Display Module board (DM) integrates LCD, TouchScreen and Qtouch® technology

Table 4-1. Features Provided on the Evaluation Kit:

Feature

D31

D33

D34

D35

CANO

CAN1

GMAC

EMAC

HSMCI1

HSMCI2

X | X | X | X | X |X

LCDC

UARTO

UART1

ISI

SHA

AES

TDES

TC1

X | X | X | X | X|X|X|X

X | X | X | X | X

X | X [ X | X | X

X | X | X | X | X|X|X

SAMASD3x-EK User Guide
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Section 5
Computer Module (CM)

51 Board Overview

The CM (CPU Module) board is the heart of the system. It connects to the Main Board through a SO-
DIMM200 interface. It carries the SAMA5D3 series processor and external memories. The CM board

serves as a minimal CPU sub-system. All the 4 processors
SAMA5D31/SAMA5D33/SAMA5D34/SAMASD35 share the same CM circuitry with minor configuration
settings.

The CM connects to a carrier board containing its connectors, power supply and any expansion 1/O,
through a standard gold-plated SODIMM 200-pin connection.

Note:  There are four CM boards from two different manufacturers. The four processors are implemented as
shown in Table 5-1 below:

Table 5-1. CM Board Implementation

Manufacturer &

Module Kind SAMA5D31-CM SAMA5D33-CM SAMA5D34-CM SAMA5D35-CM
EMBEST X X

RONETIX X X

The four CM boards share the same circuitry design with different designator information and PCB lay-
outs. The circuitry reference in this guide, for common design parts, refers to schematics from SAMA5D3
series-CM (mfg2). All the other schematics are provided in the Section 5.4 "EMBEST Schematics” on
page 5-21 and Section 5.5 "RONETIX Schematics” on page 5-22.

SAMASD3x-EK User Guide 5-1
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Figure 5-1. CM from EMBEST
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Figure 5-2. CM from RONETIX
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Figure 5-3.  Board Architecture
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Note:  Different interfaces on the main board share the same connections to the CPU module. Therefore the
actual usage depends on the CPU module featured in your evaluation Kit.
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5.2 Equipment List

The CM board is built around a Cortex A5-based microcontroller (BGA 324 package) with external mem-
ory and Gigabit Ethernet PHYsical Layer Transceiver.

5.2.1 Devices

Table 5-2. CM Board Specifications

Characteristic

Specifications

PCB

CPU Module (10 layers)

Dimensions in mm:

(LXW x H) 67.60 *(40 to 47) * 5 max
Processor SAMA5D31, SAMA5D33, SAMA5D34, and SAMA5D35 (324-ball BGA package)
Clock speed 12 MHz crystal
32.768 KHz
Memory 2 x DDR2 2 Gb 16 Meg x 16 x 8 banks

1 x SLC NAND Flash 2/4Gb 8-bit data
1 x optional NOR 128 Mb 16-bit data

On-board I/O Ports

One Serial EEPROM SPI

One 1-Wire EEPROM DS2431

One user power red LED and one user blue LED
One Gigabit Ethernet PHY

Connector

SODIMM200

Board supply voltage

3.3V from SODIMM200 connector
On-board power regulation

Temperature:
- operating
- storage

0°C to +60°C
-40°C to +85°C

Relative humidity

0 to 90% (non condensing)

RoHS status

Compliant

Board Identification

Silkscreen top

SAMAS5D31-CM,
SAMA5D33-CM,
SAMASD34-CM,
SAMASD35-CM.

5.2.2 Interface Connection

m SODIMM200 card edge interface

5.2.3 Configuration Items
m Dual ON/OFF switch for NAND flash and SPI data flash Chip Select connection

SAMASD3x-EK User Guide

ATMEL
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5.3

531

5-6

Boot Options

The following table lists all the supported boot options.

Table 5-3. Boot Options

Boot Mode Boot Device Type Note
BMS OPEN Embedded ROM Boot ROM Boot Default boot on
- SPIO, NPCSO embedded ROM
- Sb/MMC MCI0, MCI1
- NAND Flash
- SPIO, NPCS1
- TWIO
BMS CLOSE NOR Flash On-board NOR Flash Boot on external NOR
using NCSO Flash memory

Boot Configuration

In order to use SAM-BA® boot, the NAND flash and SPI data flash must be deselected.

The pushbutton PB4 (CS boot disable) in association with the PB RST allows to disable these compo-
nents during the reset and access to the ROMBoot.

Functional Blocks

Processor

The CM board is equipped with an Atmel ARM-based embedded MPU, as listed below, in a BGA324-ball
BGA package.

The four devices share an identical footprint. All four share the CM board PCB with minor configuration
differences.

The four devices are:

= SAMA5D31
= SAMASD33
= SAMAS5D34
= SAMA5D35

.As different interfaces can be defined using the same pins, it depends on the actual configuration of the
CPU as to which function(s) are in fact available to the Evaluation Kit board.

The Atmel SAMAS5D3 series is a high-performance, power-efficient embedded MPU based on the ARM®
Cortex "-A5 processor, achieving 536 MHz with power consumption levels below 0.5 mW in low-power mode.
The device features a floating point unit for high-precision computing and accelerated data processing, and a
high data bandwidth architecture. It integrates advanced user interface and connectivity peripherals and
security features.

The SAMASD3 series features an internal multi-layer bus architecture associated with 39 DMA channels to
sustain the high bandwidth required by the processor and the high-speed peripherals. The device offers
support for DDR2/LPDDR/LPDDR2 and MLC NAND Flash memory with 24-bit ECC.

The comprehensive peripheral set includes an LCD controller with overlays for hardware-accelerated image
composition, a touchscreen interface and a CMOS sensor interface. Connectivity peripherals include Gigabit
EMAC with IEEE1588, 10/100 EMAC, multiple CAN, UART, SPI and 12C. With its secure boot mechanism,

ATMEL
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hardware accelerated engines for encryption (AES, TDES) and hash function (SHA), the SAMA5D3 ensures
anti-cloning, code protection and secure external data transfers.

Please refer to Section 2.2 "Evaluation Board Specifications” on page 2-3 for details.

The processor runs at frequencies up to 536 MHz for the core and up to 166 MHz for the system bus.

5.3.2 Clock Circuitry

The CM includes 3 clock sources:

m Two clocks are alternatives for the SAMAS5D3 series processor main clock
m One crystal oscillator is used for the Ethernet RGMII chip

Table 5-4. Main Components Associated with the Clock Systems

Qty Description Component
Assignment
1 Crystal for Internal Clock, 12 MHz Y1l
1 Crystal for RTC Clock, 32.768 kHz Y2
1 Oscillator for Ethernet Clock RGMII, 25 MHz Y3

5.3.3 Reset Circuitry

The reset sources for CM board are:

m Power on reset
m Pushbutton reset (Pushbutton is equipped on Main Board)
m JTAG reset from an in-circuit emulator (JTAG interface is equipped on MB)

5.34 Power Supplies

The CM board is driven by +3.3V input power rail from MB board through the SODIMM200 connector.
The CM board embeds all necessary power rails required for the microprocessor.

When additional voltages are required, they are generated on board from the 3.3V supply (power source
is a linear regulator or a switching regulator). The detailed power supply requirements for given modules
are specified within the corresponding product documentation.

The following table summarizes the power specifications.

Table 5-5. Supply Group Configuration

Nominal Name Powers Component
the Slow Clock oscillator, the internal 32K
3.0V VDDBU RC, the internal 12M RC and a part of the | oM VBAT 3V, SODIMM200
connector
System Controller
3.3V VDDIOPO a part of Peripherals 1/O lines From Main 3.3V, SODIMM200
connector
3.3V VDDIOP1 a part of Peripherals 1/0O lines From Main 3.3V, SODIMM200
connector
3.3v VDDUTMII the USB device and host UTMI + interface From Main 3.3V, SODIMM200
connector
3.3V VDDOSC the Main Oscillator cells From Main 3.3V, SODIMM200
connector
SAMASD3x-EK User Guide A_El@) 5-7
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Table 5-5. Supply Group Configuration

Nominal

Name

Powers

Component

3.3V

VDDANA

the Analog to Digital Converter

From Main 3.3V, SODIMM200
connector

1.2v

VDDCORE

the core, including the processor, the
embedded memories and the peripherals

Regulator on-board

1.2v

VDDUTMIC

The USB device and Host UTMI + core

Regulator on-board

1.2v

VDDPLLA

The PLLA cell

Regulator on-board

1.8v

VDDIODDR

DDR2 interfaces I/O Lines

Regulator on-board

1.8v

VDDIOM

NAND, NOR Flash and SMC interface 1/0O
lines

Regulator on-board

3.0Vto
3.3V

ADVREF

ADC Reference voltage

From ADVREF, SODIMM200
connector

2.5V

VDDFUSE

Fuse box for programming

Regulator on-board

Figure 5-4.
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Figure 5-5.

RONETIX Power Supply

Soft-Start Time Typ 100 us
EN Input High Threshold Min 12 V
EN Input Low Threshold Max 04 V
SEE TABLE 1
VDD_CORE
3v3
U1
T [
1{vn X VY
LQM2HPN1ROMGOL
c3 Vo2
- GND ca
22u/6V3 AN
o N o, 22u/6V3
R1 EN  vouT
100k
GND SC189ASKTRT 1V0 GND
| 10k/1%
23 POWER ENABLE SEE TABLE 1
GND pins are provided and should be
GND
VDDIODDR
3v3
u2
T e
1{vn X AR
LQM2HPN1ROMGOL
cé c7
2 1 oND
22u/6V3 END 3 R3 5k1/1% 22u/6V3
EN  vouT
GND SC189ASKTRT 1V0 2 GND
6k34/1%
GND
VDD_CORE
VDD PLL
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—|— US1 DNP
1fvn  vour
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2 1 oND
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1uF/10V i
3 ]steYy NC T
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GND GND BU12TD3WG-TR cu
e 10n/25V
Jotte OR BUL0TD3WG-TR
7 SEE TABLE 1
Start Time Typ 50 us [~======-= -
EN Input High Threshold Min 12 V GND
EN Input Low Threshold Max 03 V
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Figure 5-6. RONETIX Power Supply (Continued)

(3v3)
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P10 L4
GND =0 GNDPLL 470p/50V -
VDD PLL VDDOSC |ULL top/bot
VDD PLL top/bot v13 | voputmic GNDOSC LT11 c34 BLM15AG121SN1D
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5.3.5

53.5.1

5.3.5.2

Figure 5-7.

{3} DDR_D[0.31]

{3} DDR_A[0..13]

3
@

@
3
3
8]
S
3
3

8]

3

{3
8]

Memory

Memory Organization

The SAMAS5D3 series processor 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.

Resources allocation.

This section describes the memory devices that equip the SAMA5D3 series-CM board.

m Two SDRAM/DDR2 used as main system memory. MT47H128M16 - 2 Gb - 16 Meg x 16 x 8 banks,
the board provides up to 2 Gb on-board, soldered DDR2 SDRAM. The memory bus is 32 bits wide
and operates with up to 166 MHz.

EMBEST DDR2 Memory

DQO

DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQY
DQ10
DQI1L
DQ12
DQ13
DQ14
DQ15

VDD
VDD
VDD
VDD
VDD

VDDL

VDDQ

MN8
Al
A ﬁ‘i DDR2 SDRAM 0
Al
MT47H128M16RT
DDR_A’ A2 DQ2
R A A3
RA! Ad
DDR_A A5
RA 57| A6
DR_A: pg | A7
R A 3 A8
DR_A10 A9
R_AIL p7 | A0
ALD Rz | ALl
_AL3 Re | Al2
A13
DDR_BAO DDR_BAO 2|0
DDR BAL 3
DDR_BAL DDR BAL L o
DDRBA? [ DORBAZ  Li|g5
VDDIODDR o
RANE oot
R94 OR
DDR_CKE = DDR_CKE K2 f e
DDR_CLK 38
DOR CLK [>>——DDRCLK 8|
DDR CLKN [ DDRCLKN K8 =
DDRCS [>——DDRCS 18 l&s
DDR_CAS L7
DDR CAS [ DDRCAS 17 |—e
DDRRAS [ > DORRAS K7 Ims
DORWE [ ODRWE K3l
DDR_DQS1 D—i; UDOS
UDQs
R98 4.7K
DDR_DQS) > FT{ 1pos
[ YW————{10gs
—L R99 47K
e e — 101
DDR_DQMO LOM
RFUL
RFU2
RFU3
RFU4
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2
H7
H3
F DDR D
Ct DDR_D!
C. R
D’ DDR_D:
D! R
[0
D
BL DDR
B9 DDR D
VDDIODDR
= | cs8 100nF
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MN9
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A3 DQI3 g7 e
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R2 R voo 2 %,%j[ 60 100nF
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Figure 5-8. RONETIX DDR2 Memory

DDR_ADDR Address and control traces may ot exceed 1.3 nches (33.0 ). oot
Address and control traces must be length-matched to within 0.1 inch (2.54 mm)
DDR_A[0-13] Address and control traces must match the data group trace lengths to within 0.25 inches (6.35 mm). Chenged U4 and US
From MT4THEAMIGHR-25H to MT4TH126MIGRT-3:C
group 3A8 3418 20250 ohms minimizing crosstalk with [DQ, DQS, DQM]
DDR_ADDR DDRLDATA  group2A DDR_ADDR DDR_DATA goup 28
— — 38 — — 3a08
DDR_A(0-13) v DDR_D[0-15] DDR_A[0-13) s DDR_D[16:31)
ODR A0 v [0 A o DOR DO DOR A we [0 B oo |-e2 DDR D16
DDR_DATA ODR AL 3 | Dot |62 DOR D1 DOR AL w3 | o1 |62 DOR D17
— ODR A2 w7 | 02 |HL DR D2 DOR A2 7|y Doz |HL DR D18
DDR_D[0-31] ODR A3 N2 | a3 pos |2 DOR D3 DOR A3 N2 | p3 D3 |12 DR D19
y ODR A4 N8 | g po# |HL DOR D4 DOR A4 N8 | g Do | DR D20
boR_Do 112 DDR DO DDR A5 N3 | g oos |2 oor0s 4, _ DOR A5 N3 | pg bos |12 DR D21
OR_D1 | L DOR DL DDR A6 NT | e oQs |-EL o 4 § @ £ DOR A6 N | pe ps |EL DR D22
DDR D2 |13 DOR D2 ODR AT 2 | b7 |-E2 boRor f 5§ H DOR A7 P2 | 7 o7 |-E2 DOR D23 . B
DR D3 |81 DDR D3 ODR A8 ©8 | g ogs |-<& oorD8 4 = 2 E 2 DOR 48 P8 | 45 pos |C& DR D24 £
oo D4 618 DOR D4 ODR A9 ?3 | 1o ogo |-€2 oRDs | 25 EE g DOR A9 P3| o pgs |-€2 DR D25 5 P
DOR D5 |-HIS DDR D5 ODR_ALO M2 | 10 o0 |07 oorowd &3 £q H DOR_ALD 2 | 1o bo10 |01 DR D26 152
DOR D6 |ELZ DOR D6 DDR_ALL 7 | gy Dou1|22 borDuA 88 £ g DOR_ALL 7| gy o11| 23 DR D27 28
DR D7 615 DOR D7 ODR ALZ 72 |y D12 |01 borpeg = 28 H DOR AL2 82 | ppp bo12 |-DL DOR 028 g3
DDR D8 |EL6 DOR D8 ODR AL3 28 | prugass) D13 |02 EETCTEY O S R DOR AL3 R8 | peugass) D13 |22 DOR D29 S5
DR Dy |ELL DDR DY 83 | pey D14 |BL DDR D14 §% D% %3 | pey po1s |BL DDR D30 £t
DPOR_D10 |-G14 DDR D10 R7_| rry Q15 B2 DDR D15 T3 £2 R7_| pry Q15 |82 DDR D31 gE
oR_p11 |-EL6 DDR DIL 5 @-CDRBAO 2 | g §E52 PRI 2 | gno
e DDR D12 5 @-DDRBAL 3 | gy Loos |E2 DD DOSO g 5 g2 5 @-DDRBAL 3 | gy L0gs |-EL DOR DOS? 4 5
DDR D13 |-CIE DDR D13 5 @LDRCKE 5 g DORBA2 TR (P9 LoQs#Ny |EE  RIZ—— 47 SIEB  ; gDORCE ; g ODRE [E P9 Logs#Ny |-E8 [T —r
DDR D14 |21 DOR D14 upgs [BZ DOR Dost P Soit ubQs |-BZ 00s3 g 5 l
PDR D15 |-CIZ DDR DIS 5 @_DDRWEE € | wes  upgseny |48 RIS 4t B EE 5 @D WEL 3 L wer  upgsiy |48 Ry 4T
DDR D16 |-B16 DDR D16 5 @_DDR CAS U case sa8C 5 @DDR CASH 7 | cass — _L
DOR D17 | BL8 DDR D17 5 &_DDR RASY K7 | pass Lo |LE3 DOR Dowog, 5 ENp 58332 5 &_DDR RASH K| s Lo |LE2 DOR DOZg, 5 E
DR D18 |-C15 DDR D18 5 &_DDR Cst 6 | cop uom |82 DDR DQULg 5 _DDR CSt 6 | coy om |82 DOR DOM3g) 5
DR D1 |-ALS DOR D19 9 | opr b 9 | oot b
DOR D20 |-C16 DDR D20 e |42 VDDIODDR ne |42 vopiopor
DR D21 |-c1é DDR D21 K2 | oxe e |LE2 K2 | e e L£2
DOR D22 |01 DDR D22 8 | o - T s
DOR D23 |-B14 DDR 023 |5 @oDRCK. K8 | Cys oo AL Ca4| | 1000110V 5 @Rk K8 | s vop AL Cas| | 100010V
DOR D24 |ALS DDR D24, - , DDR CK#| Voo |EL W cioo)ja0omiov ] s g DDR_CKi Voo |EL Ll c117| | soonov
DR D25 |-ALL DDR D25 | oup 148 23 | yss oo |22 cas| | 100n10v | ; oup 18 43 | yss o |2 car {10010y 1
DDR D26 |EL2 DDR D26 e € | yss VoD |M9 1 cuojjaoomov [ b £3 | yss VoD |-M9 W cisypioomov
DOR D27 | ALL DDR D27 ves oD |RL cag] | 100n10v | vss vop |RL csof {100m10v 1
oDR D25 | BLL DDR D28 ves vopo |22 C108] [100w10v_] ves vopQ |28 ci6) [100m10v_|
oOR D29 |-F2 DDR 029 ves Voo |€L ca9] | 100n10v | Vs VoD |CL cs1] |10omiov 1
DR D30 |-AL0 DDR_ D30 VssQ vopQ €2 Ll c77) | 100mov_[ vssQ Vo €8 Ll ciig| ooniov [
DDR_pa1 |-ELL DDR D31 VssQ Voo |- cs2| | 100n10v | vssQ Voo [ o4 100010y
DDR_DQMo |-612 DDR DQMog, 5 vssQ vonQ |-£2 Ll cr9) | 10om10v_[ vssQ VoD €8 Ll cuig|ooniov [
DDR_DQM1 [-E18 DDR DQM1g) VssQ VDD |-E2 cs3) | 100n10v | VssQ VoD |-E2 cs5| 1000y |
DDR_DOM2 |-B18 DDR DQM2g) 5 vssQ vobQ |-BL L) c76] | 100n1ov_[ VvssQ voDQ |61 L) cuiy| sooniov [
DDR_DQM3 |12 DDR DQM3g) o VssQ vopo |62 c5_5||1nun/mv 1 vssQ Vo |62 c58| | 100020V
DDR_DQSO |-EL8 DDR DQSO g 5 vssQ vooQ |67 ! c11}| 1oomov [ vssQ voQ |67 ! cuig| sooniov [
DDR_DOs1 |-S18 DOR DOS1g VssQ voog -6 cs7) | 100n10v | vssQ Voo |62 cso) {10010V |
DDR_DQS? |-BLZ DDR DOS2 g 5 vssQ vopL |2L Ll C11p| 100010V, vssQ vooL |21 Ll C12¢| 100010V,
DDR_DQs3 |BLE DDR DOS3 o, 5 VssQ e I‘ vssQ e ‘I
DDR_DQSNO VssDL VREF (92 DOR VREF g, 5 | a5 VSSDL vRer [ 2o DORVRETg 5| )
DOR_DOSNL | oroun 128 | group 1AB |
DDR_DOSN2 ° MT4THI28M16RT3.C B MT47HI28M16RT-3.C R E—
DDR_DQSN3 15 group 1AB i | ceo et
ooR_cs |2 — 5 | 100n/10v 100n/10V
DOR_cLk B2 oohol___DORCK ¢ 5 pierental |
DDR_CLKN |12 topibot __DOR CK# ¢, 5 100 ohms |
oDR_CKe [BI_ DOR CKE g 5 GND N
DR RAS | GLL _DDR RAS: o ¢ VDDIODDR VDDIODDR
DDR_ CAS | A5 DDR CAs: o ¢
DR WE |-BS  DOR Wt &
DDR_BA0 |-E& DDRBA) g o 1 rwo
L DORBAL ¢ 5 | 2000 R12 oz S Keep nets as short as possible, therefore, DDR2 devices have to be placed close as possible of MIURA.
DDR_BA2 |-E2 DOR BA2 o 5 k5119 100n/10V group 148 1 The layout EBI DDR2 should use controlled impedance traces of ZO = 500hm characteristic impedance.
DDR_CALN }-C12 T i | Trace width = 0.13mm: target 500hm impedance.
DOR_CALP | EL3 | toplhot DOR VREF @ 5 Trace space = 0.30 0 0.38 mm.
DDR_VREF [-C13 S
e DDR VREF g 5 R13 e o5
SAMASD3x group 148 200R o E
100010y - e ATIBVANER e
N GND  GND =)

m One NAND Flash: NAND is connected to the processor. Maximum size is 256 Mbytes.
m One NOR Flash (optional, not populated): NOR Flash is 16 bits wide. Maximum size is 128 Mbytes.
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Figure 5-9. EMBEST External Memory
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Figure 5-10.

RONETIX External Memory

Static Memory Controller and External Bus Interface
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Serial Peripheral Interface Controller (SPI)

The SAMA5D3 series processor provides two high-speed Serial Peripheral Interface (SPI) controllers.
One port is used to interface with the on-board serial DataFlash®.

There are four main signals used in the SPI interface: Clock, Data In, Data Out, and Chip Select. The
Serial Peripheral Interface (SPI) is a serial interface similar to the 1IC bus interface but with three primary
differences:

m it operates at a higher speed,

m separate transmit and receive data lines,

m device access is chip-select based instead of address based.
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Figure 5-11. EMBEST Serial DataFlash on SPI

VDDIOP1
R67
470K
AT25DF321A VDDIOP1
PD11 SPI0_MOSI) R68 o0R 5 8
PD10 SPI0_MIS0) _R69 OR 2 2'0 vee
PD12 SPI0_SPCK) R70 OR 6 — |3 ol _co1
L ! M- SCK WP (= 100nF
.| HOLD
cs 4
GND
o =
P10
VDDIOP1 i~
n
¢| SERIAL DATAFLASH
R71 =
10K 2
&
MN11 =
L1757126 VDDIOP1
{3} OE_Nandflash <} 4 OF Dataflash 11, cc|B by
N
PD13 2
D1 IN out |4 o co2
100nF
BAT54C 3| o I
© L =
{7} BOOT_CS_OFF[__>»——+———
Figure 5-12. RONETIX Serial DataFlash on SPI
VDD_IOM VDD_IOM
E| R21 Cc69 100n/10V
10k Populate either R25 or J1 92/
5
w GND
vce J2
6 # NAND_CS/NCS3 2|A ’\ Y|4 NAND_CS_RINCS3 ‘ 6 HEADER TH 2x1 o
\/r VDD_IOPO
1| OE
e a | SERIAL FLASH
2 o
3 SN74LVC1G126DBVT HEADER SMD 2x R26
VDD_IOPO VDD_IOPO
100k E T
u10
CS BOOT DISABLE b GND RZSﬁOR NP 1 8
2 BAT54CWT1G a2 Cs# vcc
H R27 VDD 10PO 2,6‘9‘ PD10/SPI0_MISO R65 o} 22R 2 50(S0l) WPH# 3
10k 2694y PDLUSPIO MOSI 5 | sisi0) s
cr2 1000710V 6 | sck f—
5 nge PD12/SPI0_SPCK VDD_IOPO 100n/10V
e GND L7 | vowor Gnp 4
¥ PD13/SPI0_CSO 2|A Y|4
2'63% AT25DF321A-SH GND
1 OE\/r

[}
4
S

3| SN74LVC1G126DBVT

g

AIMEL

SAMASD3x-EK User Guide I ) 5-15
11180A-ATARM-30-Jan-13




5.3.7 1-Wire EEPROM
The SAMA5D3 series-CM board uses 1-Wire device as "soft label" to store the information such as chip
type, manufacture name, production date, etc.
Only page 1 is used. Be careful not to modify the information contained in this page.

Pages 2 to n remain free for the user.

Figure 5-13. EMBEST 1-Wire EEPROM
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Figure 5-14. RONETIX 1-Wire EEPROM
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5.3.8 Tri-Speed Ethernet PHY
The SAMA5D3 series-CM board is equipped with a MICREL PHY devices (MICREL KSZ9021/31) oper-
ating at 10/100/1000 Mbps. The board supports RGMII interface mode. The Ethernet interface consists
of 4 pairs of low voltage differential pair signals designated from GRX+ and GTx+ plus control signals for
link activity indicators. These signhals can be used to connect to a 10/100/1000 BaseT RJ45 connector
integrated on the main board.

For more information about the Ethernet controller device, refer to the MICREL KSZ89021RN controller
manufacturer's datasheet.

Figure 5-15. EMBEST GEthernet ETHO
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Figure 5-16. RONETIX GEthernet ETHO
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5.3.9 Indicators

There are two LEDs on the SAMA5D3 series-CM 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.

Figure 5-17. EMBEST LED Indicators

37} PE[23.31] R74

VCC_3v3

D2 Blue
PE25 470R.
R75
100K
PE24 .
f A%
- R76 D3 red
i 2 3 470R
Q1 X
IRLML2502

Figure 5-18. RONETIX LED Indicators
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5.3.10 SODIMM200 Interface
The SAMA5D3 series-CM board uses SODIMM200 card edge connector to interface with the MB board.

Please refer to Figure 6-44 on page 6-44

5.3.11 Connectors

The diagram below shows the mechanical dimensions of the SAMA5D3 series-CM Module outline and
the mounting holes.

Figure 5-19 reference Simplified Mechanical Drawing with Keying Position 2.5V.

Figure 5-19. CM Board Dimensions
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5.4 EMBEST Schematics

This section contains the following schematics:

m Block Diagram

SAMA5D3x Power

SAMA5D3x NOR and NAND

4 Gb DDR2

SAMAS5D3x Dataflash, 1-wire, LED
Ethernet

200-pin SODIMM
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DDR_DQM2 [ 57 > DDR_DQM2 {4} e A [Rez VVMVa70K 19 | 1107 —
DDR_DQM3 > DDR_DQM3 {4} 0 EBI DO VDDIOM | A%Y% WP .
DDR_DQSO 51 "> DDR DQSO {4} o1 [Kia o 1
DDR_DQSNO &7, D2 =B Do »—5 N.C1
DDR_DQS1 [ {—> DDR DQS1 {4} D3 EBI D4~ R58 X—3 NC2
DDR_DQSN1 g D4 e DNP »— N.C3
DDR_DQS2 [-a17 {—> DDR DQS2 {4} D5 317 EBI D6 X—g N.C4
DDR_DQSN2 [-575 D6 [t S »—3 N.C5
DDR_DQS3 [-A73 {—> DDR DQS3 {4} D7 314 EBI D8 %70 N-C6
DDR_DQSN3 D8 16 EEI Do — =11 NC7
C50 D9 510 - »*—57 N.C8
ci13 1_.”M“|. D10 17577 EarDi P13 g s
DDR_VREF <C__] DDR_VREF {4} D11 EBI D12 %50 N-C10
b1 ESDLS vee 3va ‘® Voo NS
D13 o1 N.C12
DOR_CALN [F£22 R6Z AN 2R 136 {DDIODDR D1 Hip o T 1 A2 ? T 2 Nci3
E13 D16 = % ¥—53N.Cl14
DDR_CALP L12 NCSS %—55 DNUL
NCS3 [ »—£6- DNU2
R63 1800hm at 100MHz 38
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{3} DDR_D[0..31] <>
{3} DDR_A[0.13] [ —————
MNS MNY
A Me [ __|cs DDR_D A Me [ __|cs DDR_D16
A 3 20 DDR2 SDRAM 882 G2 D A 3 20 DDR2 SDRAM 882 G2 D17
A 7| A> MTATHI28M16RT Doy [-H D. A 7 ) A> MTATHI28M16RT Doy [-H D18
A 2 D A 2 D19
a 5 A3 DQ3 5 a 5 A3 DQ3 530
% A4 DQ4 [ o5 % A4 DQ4 [ D51
A6 AS DQ5 I7F D6 A6 AS DQ5 I7F D22
v A6 DQ6 [ > v A6 DQ6 [F
A P D A P D23
A7 DQ7 & A7 DO7 [
A P c D A P c D24
A8 DQ8 & A8 DO8 [
A P C D A P C D25
55 A9 DQ9 |5 5 55 A9 DQ9 |5 555
A10 DQI0 |5 A10 DQ10 |5
ALL P D D ALL P D D27
ALl DQ11 |5 ALl DQ11 |5
A12 R D D A12 R D D28
A12 DQ12 |5 AL2 DQ12 |5
A13 RS D D A13 RS D D29
13 DQ13 [-g7 5 13 DQ13 [-g7 D50
DQ14 Q14
@ DORBA) > DDR BAO 3 P Dot [88 DDR D DDR BAO 3 P Dors [88 DDR D31
DDR BAL 3 DDR BAL 3
{3} DDRBAL [> DR BAS T3] BAL VDDIODDR “DODR BA2 11| BAL VDDIODDR
{3} DDRBA2 [_> BA2 AL T VDDIODDR | BA2 AL T
VDDIODDR Ko VDD |g7 <} c53 100nF RAL. DNP. Ko VDD |7 <} c54 100nF
9R NP oDT VDD (53 < 55 100nF oDT VDD |55 < 56 100nF
VDD "5 /¢ c57 100nF VDD g <] ¢ cs8 100nF
54 OR VDD (g7 < 59 100nF == R92  OR VDD (g7 < 60 100nF
= DDR_CKE K2 VDD < —pcs1 100nF i DDR CKE 2 VDD | ¢ ce2 100nF
{3} DDR_CKE [> CKE 1 I - |Cke a1 m
DDR CLK 18 VDDL ol 63 100nF DOR CLK 18 VDDL ol 64 100nF
{8 DDRCLK [> DDR CLKN Ks | K A DDR CLKN Ks | K A
{31 DDR_CLKN [—> [ vDDQ |2 < 65 100nF —R BB ek vDDQ |2 < 66 100nF
VDDO & | —¢ce67 100nF vDDQ | | ¢ ces 100nF
_ VDDQ [& 69 100nF . VDDQ [& 70 100nF
(8} DDRCS [> DDR CS L8 &5 vDDO & ¢ c71 100nF —DbREs 18 leg vDDO |5 ¢ c72 100nF
VDDQ |gg < 73 100nF VDDQ |gg < 74 100nF
DDR_CAS L7 | = VDDQ |5 s{—tc7s 1000 DDR CAS 17— VDDQ [ s|—¢c76 100nF
{3} DDRCAs [> SR RAS <7 CAS VDDQ s 77 100nF —BBRFAe——F| CAS VDDQ s 78 100nF
{33 DDRRAS [ > RAS VDDQ /¢ c79 100nF —=2RRRe R IRAS VDDQ ¢ c8o 100nF
. VDDQ 81 100nF _ VDDQ 82 100nF
() DDRWE [—> DDR WE KS 1 We VDDO = —|—¢cs3 100nF —DDRWE K3 g VDDQ = —|—¢cs4 100nF
o VREF | 22—DDR VREE o VREF | 22— DDR VREE
3} DDR_DQSL [> uDQs {3} DDR_DQS3 [> uDQs
A8 A3 A8 A3
uDQs VSS g3 o css _'_—6\/\/\/7 uDQs VSS g3 o cse
R98 47K Vss R100 4.7K VSS
1 ves |32 100nF = ves |32 100nF
{3 DDRDQSO > — £ Loos vss [-he {3 DDRDOS2 > £ Loos vss [-he
_|_—N\/V7 LDQS vss — _L—C\N\/7 LDQS vss —
— Re® 47K A7 - L Ri01 47K A7 -
B3 VSSQ 7Bz - B3 VSSQ 7Bz
{3 DDR_DQM1 [>> 22{ uom VSSQ |-ae— {3 DDR_DQM3 (> 5| uom VSSQ g
{3} DDR_DQMO [>> LDM VSSQ {3} DDR_DQM2 [>> LDM VSSQ pp
VSSQ [p VSSQ [p
VSSQ [E VSSQ [g
VSSQ [F VSSQ [E
RFU1 VSSQ [ RFU1 VSSQ [
RFU2 VSSQ [ RFU2 VSSQ [
RFU3 VSSQ [ RFU3 VSSQ [
RFU4 VSSQ [37 RFU4 VSSQ [37
VSSDL VSSDL
VDDIODDR
L8~
10uH/150mA P22
R64 o C88 R65 SMD
R o S15K1% T
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e cgo  _le coo
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PC6_ERXER [~
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{3} OE_|
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2 1
AVDDL_PLL
+ R \WWAER <> NRST {237} 0
;ﬁcga J_cg4 ol cos
10uF —T-10nF nF
R78 47K
w— jw\\:m_womom ———>> PB[0.31] {5,7}
) R0 27R G125CK___ PBIS
L9 REL AV TR INT_GETHR PB25
VDDIOP1 1800hm at100MHz ~ AVDDH R8I R MV VV27R GMDIO PBL7
T 2 T °
VDDIOP1
v l_l:.cgs ol cor ol cos ol con =(2 T
10uF —T10nF —T~10nF —=10nF R83 4.99K 1% _L _L _L
A A a— ol c100 ol c101 ol c102 L% c103 u
10nF —-10nF —-10nF == 10uF
AVDDL MN17 =
2| FF/S2F ‘l’l‘:‘ (2535 KSZ9021RN VDDIOP1
+ C104.¢] C105 o] C106 O FIZXO0O-0Z0IZZ
10uF —10nF —T=10nF O g ks Q3 g\’_\é a3 il R0 R95 R96 RO7
2 Qi s
| > a 1> >Z
a 3 é BT 47KATKATKATKSSSS
_ [y}
= z é
36 R84 2R GMDC ___PB16
AVDDH MDC s AAS
{7} ETHO_TX1+ <} S TXRXP_A RX_CLK [ R INER GRxek PRIl .
7} ETHOTX1- <} S TXRXM_A DVDDH |53 R102, 2R GRX_CTL _PB13
@ ORI e KSZ9021RN Ao 2 3 % AL CRX0__pbd
{7} ETHORX1- > TXRXM_B RXD1 |25 4 5218 e —
7+ ETHo_TX2+ <} TXRXP_C . DVDDL
1 ETHO_TX2- <__} mraie  48-pin QFN vss 2 —— RR25,
28 1 827R GRX2 PB6
10 | AVDDL RXD2 757 2 721R GRX3 PB7
(7} ETHO_Rx2+ > 11| TXRXP_D RXD3 [5¢
{7} ETHORX2- > TXRXM_D DVDDL
12| XRu R RE7 A AA—2TR GTX CTL _PBY
0 =
L. )
o o o o
49855588888k “
LRYURYUAREEERD
<t ©o|~|oo|o|o|— | |m |
N[R[
DVDDL
T
VDDIOP1
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S R89 7 88 R GTXCK __ PB8
S 47K = 4
3 3 C R 3 PB3
2 R 2 PE2 B
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MN13
vee_3va SC189ASKTRT L14 AVDDL_PMOS L10 AVDDL_PLL
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L PE26 GND2 T =
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PC23 9| PC25 PC24 I3 2 _Lc123
PC21 1| PC23 PC22 1755 0 47uF
55 Pc21 PC20 (55 5
pC18 55| GND3 PC19 [5g = =
BCI6 57 Pc18 PC17 [5g -
BC 557 PC16 PC9 [55
Be 511 PC8 PC7 [55
PC 33 | PCO GND4 754 PCs
PC 35 | PC4 PCS 736 PC3
PCO 37| P22 PC3 738 PCL
357 PCO PCI [5
PWR_EN <} Enable_0 Enable_1 {__>> BOOT_CS_OFF {5}
KEY
vee 3va
vece_avsl . 1 vec ava 1 VCC_3v3_2 [ax T 4
75 VeC_3va3 VCC_3V3 4 |5 _L c124
W Enable_2 Enable_3 TX 10UF
X—g NC1 ADVREF
PE27 79 50
PC10 51 | PE27 PE28 755 =
PC10 PC11 =
53 54 ADVREF
25 GND5 PC13 [25 T
2 PC12 PC15 [~2g
59 | PC14 PC26 760 oL cazs
1] PC27 PC28 (g5 10F
63 | PC29 GND6 764 PC30
5] PC31 PC30 (g5 . =
VDDIOPO}— 57| VDDIOPO_1 VDDIOPO_2 [~¢g oA jvDDIOPO -
PAz 69 | PAO PAL ™70 PA
21 PA2 PA3 Al
PAS 75 GND7 PA4 75 A
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2 PA9 PA10
A 79 80
5 PALL GND8 b
A 81 82 AL3
BALS 53 PAL2 PA13 55 PALS
5 PA14 PA15 2
A 85 86 ALT
5 PA16 PA17 2
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89 90 A20
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A2T 97 98
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PD30 05 6
07 PD30 PD31 of c126
PD28 GND11 PD29 10F
BDo6 PD28 PD27 [~175
7 PD26 PD25 [~175 =
> PD24 PD23 -
5 PD22 GND12
B 5| PD20 PD21 [
3 1 PD18 PD19 [
7 55 PD16 PD17
55 PD14 PD15 [
PD 55| GND13 PD13 |3
) 557 PD12 PD11 [
5D 51 PD10 PDY [
] 53] PD8 PD7
] 55 PD6 GND14 [ oD
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ETHO_RX1+ <1 83| ETHO_RX1+ SHDN [ <_ _ISHON {2}
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5.5 RONETIX Schematics
This section contains the following schematics:

Main Sheet

SODIMM 200

Power Supply

CPU Power Supply

DDR?2 interface

FI: NAND, NOR, Serial, I12C, 1-wire
Ethernet

USB, JTAG, LEDs

Bus Interface

ATMEL
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RONETOY

SCHEMATICS: SAMA5D3x-CM

SHEET # SHEET NAME

1 MAIN

DATE: DESCRIPTION

REVISION

STATUS

15.03.2012 SAMAS5D3x-CM v2.0

2 SODIM200

2.0

OPEN

20.09.2012 SAMAS5D3x-CM v2.0

3 POWER SUPPLY

2.0

CLOSE

4 CPU-POWER SUPPLY

Changes Rev2.0

1. SoDIMM200 change:

*PB13 pin 144 with OR DNP

5 DDR2 INTERFACE

*PB12 pin 146 with OR populated

2. VDD_CORE from 1.20V to 1.25V

6 FIl: NAND/NOR/SERIAL/12C/1-WIRE

3. US1 - From TPS71712DCKR to BU12TD3WG-TR and attribute DNP
4. Replaced Q2 with U15 SC189ASKTRT 1V0
5. Q1 from BSS138W/(SOT323) to BSS138(SOT23)

6. C74 - from 47uF Tant to 22uF 0805

7 ETHERNET

Added - C128 22uF 0805
C78 - from 47uF Tant to 22uF 0805
Added - C129 22uF 0805

C81 - from 47uF Tant to 22uF 0805

8 USB/JTAG/LEDS

Added - C130 22uF 0805
C75 - from 47uF Tant to 22uF 0805
Added - C131 22uF 0805

C80 - from 47uF Tant to 22uF 0805

9 BUS INTERFACE

Added - C132 22uF 0805
C92 - from 10u Tant to 10u 0805

7. R4 - Changed attribute Note from DNP to "empty”

Mechanical

Z11 Passer 0.7 mm

8. Y1 changed to CM200C-32.768KDZF-UT
9. U6 changed to EN29GL128H-70BAIP
10. U8 changed to HY27UF082G2B-TPCB

Z6 Drill No plated 0.85mm o
OZ7 Drill No plated 0.85mm [e) Z12 Passer 0.7 mm
fe) Z13 Passer 0.7 mm
Z5  Drill No plated 1.65mm [e) Z14 Passer 0.7 mm
Z8  Drill No plated 1.65mm
Z9  Drill No plated 1.65mm
Z10 Drill No plated 1.65mm
[} P!
2 D(f" Noplated 1.8 mm OZ3 D(f" No plated 3.2 mm Note: To each Signal Reference have one or more digits. PROJECT TITLE SAMAS5D3x-CM
OZZ Drill No plated 1.8 mm OZA Drill No plated 3.2 mm These are the numbers of sheets SHEET TITLE MAIN RDNHM
to which is connected this signal. FILE | SAMA5D3x-CM v2.0f.scm SHEETNO 1 OF 9
size | REV [ DATE | DESCRIPTION FILE DROWN | development tool
Ad { 20.9.2012 { |SSUED ‘ www.ronetix.at
1 3 4 5 [ 6




- - < I —
CN1 Power Supply 2.5V [ l ]
SODIM200 PCB_PADS
veesv 14 ar g1 |2 vcesv
veesv: 3 1 g2 |4 vcesv
3 A3 83 6
6 PE23/A23 NOR/CTS2 L] a4 o s PE2ONWRLNBSLITCLK2 _ g ¢
6.8 @pPE24RTS? 9 1 as g5 |0 PESONWAT g ¢
68 @pLELIRXD2L-Wire 1 A6 1 PE31/IRQ/PWMLL 6
‘ 26/NCSO/TXD2 13 86 *
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*—= 5| 7
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P ST Y PC20/RFO 9
23 1 a12 a1o |22 PC19/RK0 9
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3v3
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c1 4
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4.
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47 | poa s |48 ADVREFE g 4
6 @-EE2IINCSITIONZILCDDAT22 49 1 a2s pos |50 PE28/NCS2TIOBZILCDDAT2S_ g ¢
o @-ECLOMCI2 CDA/LCDDATZ0 5L 1 A26 oo |52 PCLUMCI2 DAU/LCDDATIY g o
53 | a27 507 |54 PCLIMCI2 DA2ITIOBILCDDATLY g o
9 @—LC12MCI2 DAVTIOAUICDDATIS 95 1 A28 56 PCISMCI2 CKIPCKZILCDDAT2L g
PC14/MCI2_DA3/TCLK1/LCDDAT16 57 B28
9 @ A2 oo Lse PC2G/SPIL NPCSLTWDLISI DiL_ g o
o @)—LC2ISPIL NPCSATWCKIISI D10 %9 1 30 830 |60 PC28/SPIL NPCSIIPWMFIOISI DO o o
o @—LC20/URXDOPWNEI/S| D8 61 | a3p oar |62
o @-EC3UFIQPWNEL 23 A2 o ea PC3OUTXDONSI ECK___ g,
5
VDD_IOPO |—— A33 66 P
o @—PAULCDDATO 67 | g4 B3 68 VPp-10P0 PAL/LCDDATL
PA2/LCDDAT2 69 B34 \ &
P A% oo [ 70 PAILCDDATS _ g ¢
711 A6 s |22 PAJLCDDATS g o
o @PASLCDDATS 73 1 a37 74 PAG/LCDDAT6 9
PAT7/LCDDAT7 75 837 >4
Fp 4 A38 76 PAB/LCDDAT8 9
PAY/LCDDATY 7 838 >4
P A% oo |78 PALOILCODATIO g 4
P PAL11/LCDDAT11 79 | aq0 p20 |20
o @—PALZLCDDATI2 8L { aq1 nay |22 PAIJ/LCDDATIS g ¢
9 @—PAL4LCDDATL4 8 1 na2 i |8 PA15/LCDDATI5 9
o @—PALGILCDDATINSI DO 85 1 na3 86 PA17/LCDDATL7/ISI D1 9
PA18/L CDDAT18/TWD2/ISI D2 87 | pgq B4
9 @—— gas |88 PAIO/LCDDATIOMWCK2ISI D3 __ g o
4 89 f ass I PA20/LCDDAT20/PWMHO 9
o @-PAZULCDDAT2UPWMLO/ISI DS 9 | age ol PAZJILCDDATZ2PWMHL g o
v @ PA23/LCDDAT23/PWMLL/ISI D7 B | as7 9 PA24/LCDPWM 9
PA25/LCDDISP 95 Bar >4
' & RN I PAZGILCOVSYNC g o
o @_PAZTILCDHSYNC S M9 gy [u b
9 @—PAZBILCDPCK 9 1 aso gso |00 PA20/LCDDEN g g
9 @-LASUTWDOURXDYIS| VSYNC 101 | a5y g51 |02 PASLTWCKOUTXDUSI HSYNC _ g ¢
vDD_ANA} 103 | asa 104 ] A
PD30/AD10 i 105 852 1 VDN
9 @ As3 o [aoe PD3VADIL o o
107 1 psq B T PD29/ADY 9
@—LD28/AD8 109 | pss5 27/AD7
: PD26/AD6 111 Bss |10 EOZLL ® °
o @p£h2o/ AS6 112 PD25/AD5 9
PD24/AD4 113 856 >4
' & AS7 114 PD23/AD3 9
PD22/AD2 115 Bs7 *
9 ‘ A58 116
PD20/ADO 17 ] pgq B8
P4 59 118 PD2U/ADL ¢ o
PD18/TXDO 119 f pgo B9
P4 s60 120 EDIJADIRG g o
9 @-CDRLORTSUSPIO NECSYPWMEL3 121 p61 vy [122 PDLTRXD0 ¢
N PD14/SCKO/SPI0_NPCS1/CANRXQ 123 | a2 124 PD15/CTSO/SPI0_NPCS2/CANTXQ
*—= 862 \ &
125 1 pg3 sos |126 PD13/SPI0_CS0 69
6:9 @—PD12ISPI0_SPCK 127 | pgs sos 128 PD11/SPI0 MOSI g ¢.o
6,9 @—ERIUSPIO MISO 129 { pes sos |L30 PDOINCIO CK_ g ¢
° @ PD8/MCI0_DAT7//PWML3 1311 nge B66 | -132 PD7/MCIO_DAB/TCLKO/PWMH3 9
R PD6/MCI0_DAS5/TIOBO/PWML2 133 1 pe7 sor |L34
v @ PD5/MCIO_DA4/TIOAQ/PWMH2 135 | neg 136 PD4/MCIO_DA3 9
PD3/MCI0 DA2 137 B68 >4
' & A9 138 PD2/MCI0_DAL 9
D1/MCI0_DAO 139 869
) @2 AT0 140 EDONICIO CDA_ g, o
1 VDDIOPL 141 a7y B70
VDD_IOP1 | A7L oo [ 142 vDDIOPL | voo_ioP1
143 § a7z B72 |144 R78 —— OR DNP PB13/GRXER/PWML3 7
oo}
7 PB10/GTXER/RF1 145 | A73 573|146 R74 —— OR PB12/RX_DV <’
7 @p—RBLAGCRSICANRXL 1471 74 o |12 — PB15/GCOL/CANTXL 7
7 @-LBLNCIL CONGTXA 149 f a7s a7s |150 PB20/MCI1_DAO/GTXS 7
7 @—EB2LMCIL DALIGTX6 1511 A76 152 PB22MCIL DAZIGTXT _ g 7
7 &_PB23IMCIL DA3GRXA 153 | a7z B76 o,
877
7 @p—BB24IMCIL CKIGRXS 155 1 A78 g7 |16 PBS/SCKI/GRX6 ¢, 7
157 1 a79 a0 158 PE2TIRTSLIPWINHL g
USBA DP 159 f Ago 160 PB29/TXDL
o o1 880 &7
o-useA IR T PESIDTO g ¢
163 | ag2 164 PB30/DRXD
BB DP 165 882 >
s @S A3 oo [ aee PB2GCTSUGRX g 7
o @p-UsE8 Du 167 | agy pge | 168 PB2IRXDL g ¢
¢ 169 A85 885 170
s @ USBC DP 1711 pge 172 DIEP g g
USBC DM 173 886
s @ ABT oo |a7a DIEN g g
175 | pgs oo |0
7 @-ETHO TX1+ 177 | pgg sgo |18 JTAGSEL 8
7 @EIIXL 179 1 ago 180 WKUP g
ETHO RX1+ 181 B0
7 @ A91 182 SHON g
ETHO RX1- 183 | pgp B9
R 4 135 o [184 BS ¢ &
A93 186 NRST .
893 678
7 @EmHo DX 187 | poa 188 NTRST 2 4 .
ETHO TX2 189 Bo4
7 @ A95 190 TDISWD g
ETHO RX2+ 101 B95
7 @ A96 192 TCK/SWCLK g
ETHO RX2- 193 896 >4
7 @ AT oo | 104 TMS/SWDIO g
I rrn ooy TS 100 ¢ 5
7 @ LED2 197 | agg 198  RTCK
7 &-—LEDL 199 1 2100 %% [0
2 B100
GNE GND
MECHANICAL KEYING SODDIM200 v GND
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Power Supply 2.5V -> distance between pin 39 and center notch = 1.80mm SHEET TITLE SODIM200 RDNHN
- SHEETNO 2 OF 9
Power Supply 1.8V -> distance between pin 39 and center notch = 2.70mm FILE | SAMASD3x-CM v2.0f.scm development tool >
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1 3 4 5 6
Soft-Start Time Typ 100 us
EN Input High Threshold Min 12 V
EN Input Low Threshold Max 04 V
SEE TABLE 1 RS1=(Vout-1)xRS2
TABLE 1
VDD_CORE
3—V|— UL VDD_CORE 1.0V 1.2V 1.25V
L1
11N x =2 YTV RS1 R (JUMP) 2kOhm 1% 2k50hm 1% 2ka90hm 1%
3v3 LQM2HPN1ROMGOL
c3 v RS2 DNP 10kOhm 1% 10kOhm 1%
N\ ene ca
22u/6V3 “\ 22u/6V3 Us1 BU10TD3WG-TR | BU12TD3WG-TR
GND % 3 uj
R1 EN  vouT
100k | RS1
GND SC189ASKTRT 1V0 2k49/1%  GND
23 ¢ POWER ENABLE SEE TABLE 1
GND
VDDIODDR
3v3 U2
T [ER—
11N x =2 N
LQM2HPN1ROMGOL
Ccé 5 Q c7
GND
22u/6V3 GND 3 R3 5k1/1% 22u/6V3
EN vouT
GND SC189ASKTRT 1V0 o GND
= 6k34/1%
2
5 3v3 VDDFUSE
u13
GND MCP1700T-2502E/TT
4 3 b
VDD_CORE c123 c124
1uF/10V 1uF/10V
VDD_PLL 3v3
R4 ENE ENE
N GND GND GND TP1 3V3
< |OR
US1 DNP VDD CORE| 4 P2 VDD_CORE
1 5 -
VIN  vouT H
VDDIODD! TP3  VDDIODDR
2 | oo VDDJOPO'ATP“ VDD_IOPO
c10 TP5 VDD_IOP1
pr— VDD, \OPH -
3 lstey nNc |4 -
e 1uF/10V VDDJO‘ 4 TP6  VDD_IOM
-<77 BU12TD3WG-TR ci1
VDD_ANA 4 TP7  VDD_ANA
10n/25V
OR BU10TD3WG-TR TP8 GND
SEE TABLE 1
Start Time Typ 50 wus i
EN Input High Threshold Min 12 V GND GND GND
EN Input Low Threshold Max 03 V
23 @ POWER ENABLE 45 TP POWER_ENABLE
VDD_IOPO
VDD _IOP1
=T~ ~ vDD_IOM
3v3 =T~ VDD ANA
R5 OR
=} > SODIM200 (65-66)
=1 R6  OR
= =} %> SODIM200 (141-142)
a GND pins are provided and should be
8 R7 OR connected as shortly as possible
=] [} : SODIM200 (15-16) to the system ground plane.
:
S R8 OR
=} > SODIM200 (103-104;
— 4 ( ) PROJECTTITLE  SAMASD3x-CM
SHEETTTLE  POWER SUPPLY RDNEIVM
FILE | SAMAS5D3x-CM v2.0f.scm SHEETNO 3 OF 9
size | Rev [ DATE [ DESCRIPTION FiLE DROWN | [ de"e'Opme’jt tool
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2 3 4 5 6
24 @-ADVREE 4 TPLOADVREF
4 TPLLGND
(3v3) GND
VDD _I0M
VDD I0PO VDD I0P1 VDD_CORE
U3-A
C12]|__100n/10v 116 | \opiowm VDDCORE |C5 C14]|__100n/10v
[ casl T a00nimov P12 | \opiom VDDCORE |7 ci6! | 100n/10v
f VDDCORE |214 cas| | ! T100n10v
T17 | GNpiom VDDCORE |-T15 casl Ty | 100n/10v
311 | snpiom VDDCORE |LULZ c17] 1 T 1oonstov
VDDCORE |YZ c1o! T 11 100010v
C20]|__100n/10v vit | yopioro VDDCORE |12 c23| | T ioon/tov
c221 T} | 100m10v 7 | vopioro I
1T .
C2l I 1000/10V M4 { vppiop1 GNDCORE [-£2 GND
co4 HlOOn/lOV L1 | yopiop1 GNDCORE |N13
GNDCORE |12
Y7 1 Gnpiop GNDCORE {114 GND
GND N1} Gnpiop GNDCORE [T
J7_{ Gnpiop GNDCORE [-A16 VRDIODDR
Vbat 5 | anpoiop
o5 VDDIODDR |-213 C26]|__100n/10v
VDD ANA | |.200n/10v vi5 | ooy VDDIODDR |LE14 c2s! | 1 100n/10v
i i 113 | snpBU VDDIODDR |-810 c27) 1 T 10on/tov
L3 GND VDDIODDR |-C13 cao! T 1 100010v
""" top/bot 16 | yopana VDDIODDR |HLL c29] T 10on/tov
BLM15AG121SN1D c33 L4 | supana I
o | & VDDFUSE GNDIODDR LE14 3D
4uTIBV3IXER T 5 R3 | vppruse GNDIODDR [F10
c32 2 J_—P“ GNDFUSE GNDIODDR [E13
o 0 GNDIODDR [-F12 a5
™ on 4700/16V/Y5V top/bot Sig VDDPLLA GNDIODDR |-H14 . wa
GND e GNDPLL 470p/50v
VDD PLL vDDOsC (UL top/bot
VDD PLL top/bot viz | oputmic GNDOSC |LTLL c34 BLM15AG121SN1D
______ 5 top/bot gi VDDUTMII . 1 I R e
GNDUTMI ADVREF 4uTIBV3IXER
BLM15AG121SN1D
cios L 35
SAMASD3x
£ L L cag 100n/20V
car 0= — - 4700/16V/Y5V
470p/50V
4uTIBV3IXER 1
c38 ¢ ADVREFQ ), SND
UTMI_GND
4700/16V/Y5V
A cooper for UTMI_GND net c40
GND cover all USB Components == 100n/10V
3v3 €1
GND
BLM15AG121SN1D
R57
ca1 c43
4uT/6V3IXER 470p/50V 0R
ca2
UTMI_GND GND
4700/16V/Y5V
UTMI_GND
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FILE | SAMASD3x-CM v2.0f.scm SHEETNO 4 OF O
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1 [ 2 3 4 5 3
DDR_ADDR Address and control traces may not exceed 1.3 inches (33.0 mm). ‘ ‘
U3-H ) 12.09.2012 [ |
Address and control traces must be length-matched to within 0.1 inch (2.54 mm)
DDR_AO B10 DDR A0 DDR_A[0-13] Address and control traces must match the data group trace lengths to within 0.25 inches (6.35 mm) Chenged U4 and US
C11 DDR AL From MT47H64M16HR-25H to MT47H128M16RT-3:C
DDR_AL
DDR A2 A9 DDR A2 group 3AB L3&L8 Z0=50 ohms minimizing crosstalk with [DQ, DQS, DQM]
DDR A3 | DLLDDR A3
DDR A4 | B9 DDR A4
DDR A5 | EL0 DDR A5
DDR A6 |10 DDR A6 DDR_ADDR DDR_DATA group 2A DDR_ADDR DDR_DATA group 2B
. A8 DDR A7 L3&L8 — L3&L8
DDR_A7 DDR_A[0-13] DDR_D[0-15] DDR_A[0-13] DDR_D[16-31]
DDR Ag |10 DDR A8 U4 us
DDR A9 |-B& DDR A9 DDR A0 M8 | g A Qo |-G8 DDR DO DDR AQ M8 | g B pQo |8 DDR D16
DDR A10 |-FLL DDR A10 DDR_DATA DDR Al < pQ1 |62 DDR D1 DDR Al < pQ1 |62 DDR D17
DDR A11 | A7 DDR A11 [r— DDR A2 M7 | pp Q2 |HZ DDR D2 DDR A2 M7 | pp pQ2 |HZ DDR D18
DDR_Al2 |-D9 DDR A12 DDR_D[0-31] DDR A3 N2 | a3 Q3 |H3 DDR D3 DDR A3 N2 | a3 Q3 |H3 DDR D19
DDR A13 | A8 DDR A13 DDR A4 N8 | a4 Q4 |HL DDR D4 - DDR A4 N8 | pa Q4 jHL DDR_D20
pDOR Do |HI2 DDR DO DDR A5 NS | a5 Qs | HO DDR D5 . E _ DDR A5 NS | a5 Qs | HO DDR D21 4 ,
DDR D1 |HIZ DDR D1 DDR A6 NT_| g6 Qe |FL DDR D6 g = 3 E DDR A6 NT_| g6 Qe |FL DDR D2 A4 &
| . S = : =
DDR D2 |-HI3 DDR D2 DDR A7 P2 | a7 07 |LF2 DDR D7 3 § g3 DDR A7 P2 | a7 07 |LF2 DDR DB A 5 z
DDR D3 |67 DDR D3 DDR A8 P8 | g Qs |-C8 DDR D8 o8 S » DDR A8 P8 | g Qs |-C8 DDRD4A = E =
- E3s 258 S S
DDR pa4 |-G16 DDR D4 DDR A9 P3 | g Qo |2 DDR D9 2 E g B EZE DDR A9 P3 | g Qo |-C2 DOR DA © o ﬁ 7
DDR D5 |-HIS DDR D5 DDR A10 M2 | a1g Q10 |27 DDR D10 ggsa SEy DDR A10 M2 | arg Q10 |27 DDR D26 gLss
& £ 8
DDR D6 |-FLZ DDR D6 DDR A1l P7 | 11 Q11|23 DORDILA o § £ 252 DDR A1l P7 | 11 Q11|23 DR D274 ]
DDR D7 |-815 DDR D7 DDR A12 R2 | p1n pQi2 |-DL DDR D12 4 5 g 825 DDR A12 R2 | p1n pQi2 |-DL DDR D28 4 5 Ss
DDR D8 [E16 DOR D8 DOR A13 R8 { Rru(AL3) DQ13 |22 DRDIBA § 2§ | E£D e B8 | RFU(AL3) oQis |22 DRONA & S
DR D9 |-EL7 DDR_D9 R3 | ey o4 |-BL por D14 4 ° §§ 088 R3 | ey o4 |-BL oorD3 ] ©  £2
- £e i gk o3
DDR D10 |-G14 DDR D10 RT_| rru Q15 |82 DDR D15 gL RT_| rru Q15 |82 DDR D31 28
DDR_D11 |-EL6 DDR D11 5 @—L0R BAO L2 | a0 £$55 = 5 @-DDR BAO 12 | gpo
- —- % E
DDR D12 |-R17 DDR D12 5 @-DDR BAL 13 | gar pgs |EZ DDR DQS0 ¢ 58 EE 5 @-DDR BAL 13 | gar pgs |FZ DDR Dosz’ 5
_ S 5w
DDR D13 |-C18 DDR D13 5 @208 CKE ¢ 2R BA2 1| g LDQS#NU  |-E8 R72 = 4k7 FE%8 5 @208 CKE g 2R BA2 1 | g0 LDQS#NU  |-E8 R70 ——— 4k7
D16 DDR D14 B7 DDR_DQS1 EEEC B7 DDR_DQS3
DDR_D14 uDQSs > 3 200y uDQs > 3
DDR D15 |C17 DDR D15 5 @-DDR WE# K3 | wes UDQSHINU |48 R73 ——— 4k7 886 5 @p-DDR WE# K3 | wes UDQSHINU |48 R71 ——— 4k7
DDR D16 |-B16 DDR D16 5 @R CASH# L7 | cas S53i 5 @R CASH L7 | cass
DDR D17 |-B18 DDR D17 5 @R RASH K7 | pass Lom LE3 DDR DOMO@ 5 GND 8883 5 @R RAS# K7 | pass Lom LE3 DDR DOM24y 5 GND
DDR D18 |-C15 DDR D18 5 @208 cst L8 | coy uom |83 DDR DOMl’ 5 5 @R csi L8 | coy uom |-B3 DDR DOM3’ 5
A18 DDR D19 K9 K9
DDR_D19 VDDIODDR opT DDIODDR oDT
DDR D20 |-C16 DDR D20 Ne A2 VDDIODDR NG |-A2_ VDDIODDR
DDR_p21 |-C14 DDR D21 K2 1 cke NC EZ K2 1 cke NC EZ
DDR D22 |D15 DDR D22 38 | ok B 1k
DDR D23 |-Bl4 DDR D23 5 @R ck | K8 | cks VDD |-AL C44] | 100n/10V 5 QL& ck_ | K8 | cx VoD AL C46] | 100n/10V
DDR D24 |-ALS DDR D24 5 DDR CK# | VDD |EL €109 H100n/10v 5 DDR CK# | voD |EL c117 H100n/10v
DDR D25 |-Al4 DDR D25 group 1AB A3 | yss VoD |22 C45| | L00n/10V group 1AB A3 | yss VDD 39 C47| |L00n/10V
DDR D26 |-E12 DDR D26 E3 | yss voD M9 €110 H100n/10v E3 | yss voD |-M9 C118 H100n/10v
DDR_D27 |-ALL DDR D27 3B | yss vop |-RL C48] | 100n/10V. 33 | yss VoD |-RL C50] [L100n/10V.
DDR D2 |-BlL DDR D28 N1 | yss voDQ |49 €108 H100n/10v N1 | yss vDDQ |-A C116 HlOOn/lOV
DDR D29 [F12 DDR D29 P9 | vss vopQ (SL C49] | 100n/10V P9 | vss vDDQ |-CL C51] | 100n/10V
DDR D30 AL DDR D30 A7 | yssg voDQ |-C3 c77”100n/10v A7 | yssg voDQ |-C3 Cll“loomlov
DDR D31 |-ELL DDR D31 82 | ysso vpDQ |-C7 C52| | 100n/10V. B2 | ysso vpDQ |-C7 C54] | 100n/10V.
DDR_DQMo [-812 DDR DQVOg, 5 B8 1 vssq vopQ (S8 c79H100n/10v 88 | ysso vDDQ |-C2 cuﬂloomov
DDR_DQM1 |-EL5 DDR DOM1gy 5 D2 | ysso vpDQ |-E2 C53| | 100n/10V. D2 | ysso VDDO |-E C55] | 100n/10V.
DDR DQM2 |-B15 DDR DOM2 gy 5 D8 | yssq vopQ |-GL C76H100n/10v D8 | yssq vopQ |-GL cuﬂloon/mv
DOR_DOM3 [-D12 DDR DQM3 gl o E7 | vsso vopo |-G3 cs_enloon/mv E7 | vsso vopo G2 C58] | 100n/10V
DDR DQso |-E18 DDR DQSO g 5 £2 | ysso vpDQ |67 cquoon/mv £2 | ysso vpDQ |67 cuﬂloon/mv
DDR_DQS1 |-G18 DDR DOSl g ¢ £8 | vsso vopo |82 C57] | 100n/10V £8 | vsso vopo |82 C59] | 100n/10V
DDR_DQs2 [BLT DOR DOS2 o, 5 H2 { ysso vopL (3L Cllﬂlome H2 | ysso voDL |3l ClZ?IlOOn/lOV
B13 DDR DQS3 H8 H8
DDR_DQS3 5 VSSQ VSSQ
DDR_DQSNo |-R18 37| vsspL VREE |2 DDR VREF o, 5 A1 37| vsspL VREE |2 DDR VREF o, 5 1
DDR_DQsN1 [-EL8 DDR VREF o, 5 group 1AB GND group 1AB GND
T AL7 MT47H128M16RT-3:C MT47H128M16RT-3:C
il YT R 12 oN 60 oN cé1
OPROSHS I 4, TP12  DDR CS¥ < group 148 = -
DDR_CS 5 T ooniov T oon1ov
DDR_CLK [B12 — DOR CK 4 5 piferenial
DDR_CLKN A12 top/bot DDR CK# ’ 5 100 ohms
DDR_CKE |87 DDR CKE g 5 GND GND
DDR RAS |-GlL__ DDR RAS# 5 VDDIODDR VDDIODDR
DDR CAS |45 DDR CAS# 5 L7
DDR WE |B5 DDR WE# 5
DDR BAO |-ES DDR BAQ 5 R10 BLM15AG121SN1D
B DDR BAL 2
DDR_BAL - 5 200R R12 co Keep nets as short as possible, therefore, DDR2 devices have to be placed close as possible of MIURA.
F9 DDR BA2
DDR_BA2 5 1K5/1% 100n/10V group 1AB The layout EBI DDR2 should use controlled impedance traces of ZO = 500hm characteristic impedance
DDR_CALN €12 Trace width = 0.13mm: target 500hm impedance.
DDR_CALP |EL3 top/bot DDR VREF’ 5 Trace space = 0.30 to 0.38 mm
. c13
DDR_VREF
DDR VREF R13 C65
c63 —OR R @5 i R14 Tr SAMASD3x-CM
SAMAS5D3x group 1AB 200R C64 —— . PROJECT TITLE X-
100010V 4uTIBV3IXER 1k5/1% 100n/10v SHEET TITLE DDR2 INTERFACE RDNHN
FILE | SAMASD3x-CM v2.0f.scm SHEETNO 5 OF 9
3D N size | Rev | DATE | DESCRIPTION FILE DROWN | [ deve'Opmeﬁt tool
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1 2 3 4 5 6 7 8
us-G
PEO/AO(NBS0)  |-ELS
pEUAL |LRI4 ALNOR g g
pE2A  LRI3 A2 NOR_g g
pEgA V18 A3 NOR_g g
pE4A P14 A4 NOR g ¢
pEs/AS |U18 A5 NOR_g ¢ VDD _IOM
Ti8 A6 NOR
PEGAD > & NOR FLASH
pE7/A7 RIS ALNOR g, ¢ L3&L8 RIS NAND FLASH
P17 A8 NOR 100k
PEB/A8 o5 A9 NOR \ & 20=60 ohms +/-10% " 13818
PE9/A9 \ & I R16 22R 20=60 ohms +/-10%
PE10/ALD |-P18 A10 NOR o ¢ o @20 £ | poo s LF2 — PECGINCSOTXD2 _ gy us :
PE11/ALL |LR16 ALL NOR g g 6 2L H | pon wa LAs NWE NORINAND WEg, 6 @22 NORINAND CLE 16 | e boo |22 D g 6
PE12/ALY |NI6 A12 NOR g g o @22 E4 | oo o L2 NRD NORINAND OF g g 6 @p-A2L NORINAND ALE 17 | A o1 |- DL g 6
PE13/AL3 |RLT AL3 NOR g g 6 @22 H4 | pos e |85 NRST @ 57 6 @—LIR0 NORINAND OE 8 | res 0oz |3t D2 g ¢
PE14/ALL |NI7 ALY NOR g g P& H5 | pos eytEs |LFZ 6 qpIE NOR/NAND WE 18 | \es 003 |22 D g 6
PEIS/AISISCKS RIS AlS NOR g g o @8 E5 | pos riBs |24 6 @-NAND CS RINCS3 R19 (= OR 9 | cex Do |41 D4 g
PE16/A16/CTS3 |8 ALE NOR o, ¢ 6 @28 H6 1 bge DQs5 |42 D5 ¢ s
PE17/AL7/RTS3 | -EL8 AL NOR o, ¢ 6 2L E6 1 pq7 10 1 ne DQ6 |43 D ¢ 6
PE18/AL8/RXD3 |18 AlS NOR o, ¢ 6 @28 £ 1 pos 4 1 ne DQ7 A4 D ¢ s
PE19/A19/TXD3  [NLD Al9 NOR o, g 6 @22 G3 | pqy VbR oM 1 1 ne
PE20/A20/SCK2 M15 A0 NOR o, ¢ 6 @2 F4 1 bqio 41 ne
@ PE21/A21(NANDALE) |14 A21 NOR/NAND ALE 6 6 LU 4 | poir 5 | ne
2 PE22/A22(NANDCLE) | M1 A22 NORNAND CLE ¢ 5 6 D12 £5 | o1z 6 | e
= PE23/A23/CTS2 M13 PE23/AZ3 NORICTS2 g5 & 6 L 6 | pois F— 26 |\ e L
gL PE24/A24/RTS2 M16 PE2URTS? 428 p 6 @2 £8 1 bQua 35 1 ne Ne -2
= PE25/A25RXD2 (N2 PEZSRXDALWIE gy 2g 3 6 @212 G7 1 pQisial vepwpy |4 R22 OR Ne |2
3
% PE26INCSO/TXD2 |14 PE26INCSOTXD2__ gy 56 5 6 -LAND RDIBY /oy L1 romy# Ne AL
Cﬁ PE2TINCSL/TIOAZILCDDAT22 M12 PEDTINCSITIOA2/LCDDAT22 g 3 6 @ALNOR 2 | o veeg |-Ds 66 I 1000/10V. NAND WP 19 | o ne |20
@ PE28INCS2/TIOB2/LCDDAT23 L13 PE28/NCS2/TIOB2/LCDDAT23 2 . 6 @AZNOR 02 | veeq |EL cesl ! |[200ma0v | e
P TEEE——————— 52
g PE2OINWRI(NBSI)TCLK2 |-LLS PE29/NWR1(NBS1)/TCLK2 2 Sos 6 @AINOR c2 | a0 vee Les cs7H 1000/10V. VDD _IOM e |22
c PESONWAIT | L4 PE3O/NWAIT 2 ES 8 6 @ALNOR 22 | ps e |23
Q PESLIRQPWMLL |-L16 PESLIRQIPWILL @) Eox 6 @A NOR B2 | iy 34 | ye e |24
E ESZ 6 LB NOR 03 | ,s ) 39 | yea e |2z
- oo |Ki2 Digs £5E 6 @ALNOR c3 | e e AL 25 | s e |28
= b1 KIS Dig s =¢3 6 @LBNOR A3 | ar ne |28 48 | s Ne |33
< 02 |14 D2g ¢ 25 6 @AY NOR 86 | g e Bl ne |40
by ¢
5 b3 |Ki6 Dig s %2 6 @ALLNOR 26 | po ne |cL c70 I 1000/10V. 22 | yee e |s
s
2 e |13 Dig s £E3 6 @ALLNOR c6 | ar0 ne |cs len IlOOn/lOV 37 | vee ne |48
S
o o5 |1z Dig s S8 ¢ 6 @ALLNOR 06 | app NG |DL 13 | yss
= o6 |12 Dig s == 2 6 @ALLNOR 87 | a1 e |LEL 36 | yss
o o7 |8 Dig s 5= 6 @ALLNOR A7 | a1s NC |E8 38 | oo onu |4z
O g |14 D8 g & 6 @ALSNOR c7 | ara ne |6l D
> Do |16 D3 g 6 6 @ALLNOR 07 | a1s Ne |c8 HY27UF082G2B-TPCB
o 10 |13 Digg, 6 6 @ALLNOR E7 | aip Ne |[HL MT29F2G0BABAEAWP-IT
917 D1 A18 NOR B3 H8
= D11 ]’ 6 6 ¢ AL7 NC Alternative component : MT29F2GOSABAEAWP-IT
@) 15 DL A19 NOR c4 P
= D12 @ © 6 @ A18
13 |18 Digg, ¢ 6 @A20NOR 05 | a1g
8 D14 | H16 Di4g, ¢ 6 @—A2L NORINAND ALE 04 | ao0 vss LE8
= D15 |H18 Di%g & 6 @222 NORINAND [l vss |H2
8
bl Noss |L12 NAND CSINCS3 g 26 @p-PE23/A23 NORICTS? 88 | ao0 vss |HZ
NANDRDY |-L18 NAND RDBY g
NRD |17 NRD NRINAND OE g ¢ EN29GL128H-70BAIP =
K11 NWE NOR/NAND WE M29W128GL70ZA6E
NWE(NWRO) . X 5 @ NAND RD/BY QQTPM NAND_RD/BY
Alternative component : M29W128GL70ZA6E
NAND CS/NCS3 TP15  NAND_CS/NCS3
SAMAS5D3x 6
269 PD13/SPI0_CSO TP16  PD13/SPI0_CSO
269 PD10/SPI0_MISO TP17  PD10/SPIO_MISO
269 PD11/SPI0_MOSI TP18  PD11/SPI0_MOSI
269 pPDIZISPI0 SPCK 4g P19 PDI2/SPI0_SPCK
TP20  GND
VDD _IOM VDD _IOM
GND
R21 C69 100n/10V
10k Populate either R25 or J1 /J2/
w  °
—k GND 2
6 ‘ NAND CS/NCS3 2|A '\ Y|4 NAND CS R/NCS3 ’ 6 HEADER TH 2x1/2mm/90dgr =N
1 OEI/I/
oo =1 SERIAL FLASH
HEADER SMD 2x1/2mm/90dgr 99
3| sn7aLve1G1260BVT
VDD _I0P0 VDD _IOP0
U10 Wi
o £+ - 1-Wire EEPROM
2 @-CS BOOT DISABLE BATSICWTIC — il vee
R27 VoD 10P0 2:6:0 @_PRLOSPI0 MISO RSS = 2R 2 | 550 e
10k T 2,6:9 @p—EDLLISPI0 MOS| 5 1 sisi0) o
L cn 100n/10V 6 | ek i
veooro | - 268 @pREZIRXDALWire e |2
0@ _PD12/SPI0 SPCK __top/bot VDD _IOP0 100n/10V 6
5 269 4p NC |4
il GND 7] HoLD# GND 5
2,6:9 @p—EDI3ISPI0 CS0 2|a Y|4 peoT——" iy 1 oo ne ks
1 oEI/I/ D DS2431P
GND
3| sn7aLve1G1260BVT
GND
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1 2 3 4 5 6 7 8
ETH_DVDDL
max 345mA-->
BLM21PG221SN1D
C74 C128
22u/6V3 22u/6V3
ETH_AVDDL
L11  2A! GND GND
A\ max 205mA-->
BLM21PG221SN1D c129
ETH_AVDDH
VDD_IOP1 -1
T 22u/6V3
max ?mA-->
3N 3N ETH_AVDDL_PLL
U15 L10 L13 05A!
max ?mA--> max 263mA--> 1 VIN LX 5 /-\/V-\ o - ETH V1 _ NV-\ max 13mA-->
BLM21PG221SN1D 75 c131 LQM2HPN1ROMGOL BLM15AG121SN1D
2 GND cs1l C130
N i
» C106 C107 -1
22u/6V3 S 22u/6V3 22u/6V3 —
2 GND 3 10u/6V3
3 EN  vouT 10n/25V 100n/10V
RS3
GND  GND SC189ASKTRT 1V0 C127 RS4 2kI1%
= 10k/1% GND GND GND GND L
S GND
~
3
2
ETH_DVDDH GND GND
L12  2A!
A\ max 2mA-->
BLM21PG221SN1D
(&:10) C132
ETH DVDOH RGMII Routing Constraints (Reduced Gigabit Media Independent Interface):
22u/6V3 e The RGMII signals must be length-matched by TX and RX groups.
22u/6V3 That is, the TX group should be matched within 0.25 inch (6.35 mm)
and the RX group should be matched within 0.25 inch (6.35 mm)
Total length should not exceed 1.75 inch (44.5 mm).
GND  GND There is no requirement to match the TX and RX groups
because their clocks are not related.
ui2 KSZ9021RN
7 > PBO/GTX0 19 | rxpo TXRXP_A 2 top/bot ETHO TX1+ ’ 2
7 > PB1/GTX1 20 TXD1 TXRXM_A 3 X X top/bot ETHO TX1- ’ 2
PB2/GTX2 21
place close to CPU 7 TXD2
U3-D 7 > PB3/GTX3 22 TXD3 TXRXP_B 5 top/bot ETHO RX1+ ’ 2
PBO/GTXO/PWMHO T2 R&m 22R PBO/GTX0 » 7 ETH_DVDDH 7 > PB8/GTX CLK top/bot 24 GTX_CLK TXRXM_B 6 >< X top/bot ETHO RX1- ’ 2
PBL/GTXL/PWMLO N7 Rﬂm 22R PB1/GTX1 » 7 7> PBI/GTXEN 25 TX_EN ETH DVDDH
PB2/GTX2/TKL T3 R67 ——— 22R PB2/GTX2 w 7 place close to KSZ9021RN TXRXP C 7 top/bot ETHO TX2+ ’ 2 -1
BT > .
PBIGTXSTFL N6 R66 = 22R PBIGTX3 g 7 7 < EBUGRXO RSO 228 32 | RxpoMODED TXRXM_C |8 )D( top/bot ETHO TX2- g 5
PB4/GRXO/PWMH1  [-P5 PBAIGRX0 g 7 7 «-EBSGRX1 R60 75— 22R 31 | RXD1/MODEL
PB5/GRX1/PWML1L T4 PB5/GRX1 <7 7 PB6/GRX2 R61 ——— 22R 28 RXD2/MODE2 TXRXP_D 10 top/bot ETHO RX2+ ’ 2
PBB/GRX2/TD1 R4 PB6/GRX2 <7 7 < PB7/GRX3 R62 —— 22R 27 RXD3/MODE3 TXRXM_D 11 >< >< top/bot ETHO RX2- ’ 2
PB7/GRX3/RK1 Ul PB7/GRX3 <7 7 < PB11/RX CLK R33 ——— 22R T 35 RX_CLK/PHYAD2
PB8/GTXCK/PWMH2 R5 R30 ——— 22R PB8/GTX CLK » 7 27 PB12/RX DV_R75 =} OR | 33 RX_DV/CLK125_EN LED2/PHYAD1 15 LED2 ’ 2
PBIIGTXEN/PWML2  |-P3 R29 ——— 2R PBU/GTXEN g, 7 DNP QR8T g 7 LEDUPHYADO |17 LEDL @ »
PB10/GTXER/RF1 R6 PB10/GTXER/RF1 ’ 2 2.7 ‘ PB25/SCK1/GRX6 =) 38 INT_N
PB11/GRXCK/RD1 -3 PB11/RX CLK 7 7 - PB18/CLK125 NDO top/bot R34 ——m 22R 41 CLK125_NDO/LED_MODE R36
PB12/GRXDV/PWMH3 28 PBL2IRX DV 57 ETH A K
PB13/GRXER/PWML3 Vi PB13/GRXER/PWML3 ’ 2 7 > PB16/GMDC 36 MDC
PB14/GCRS/CANRX1 R7 PB14/GCRS/CANRX1 2 7 g PB17/GMDIO 37 MDIO AVDDH 1 C84 I 10n/25V
PBISIGCOLICANTX1  |-U3 PB15/GCOL/CANTX1 2 RIS 2R 42 | peser N AVDDH |12 c83 ”ﬂzsv
PB16/GMDC 2L PB16/GMDC 7 Lo T AVDDH 4L C85_| 10n/25V L
PB17/GMDIO Y2 PB17/GMDIO 7 place close C82 | |_22p/50v. top/bot 46 |
1
PB18/G125CK |-V5 PBIS/CLK125 NDO g 7 place close ETH_DVDDH to KSZ9021RN top/bot 45 | yo
PB19/MCI1_CDA/GTX4 16 PB19/MCI1_CDA/GTX4 ’ 2 to U3 va R38 ETH_AVDDL
PB20/MCI1_DAO/GTX5 N8 PB2OIMCIL DAOGTXS g, , CPX32.25.000MHz B =} 48 seT
PB21/MCI1_DAL/GTX6 U4 PB21/MCI1 DA1/GTX6 ’ 2 4k99/1% ETH DVDDH AVDDL 4 C89 10n/25V L
PB22/MCI1_DA2/GTX7 M7 PB22/MCI1 DA2/GTX7 ’ 2 1 AVDDL 9 C88 10n/25V L
PB23/MCI1_DA3/GRX4 U5 PB23/MCI1 DA3/GRX4 ’ 2 GND R39 D2 C86 1T 220150V ¢ & C87 10n/25V 16 DVDDH
PB24/MCI1_CK/GRXS M8 top/bot PB24/MCI1_CK/IGRX5 ’ 2 100k BAS316 & C91 10n/25V 34 DVDDH i ETH_AVDDL_PLL
PB25/SCKLGRXE |15 PB25/SCK1/GRX6 27 R0 _l ci=cs+[cixczyci+c2) &H 40 | 5vpoH GND
. GND; =C2 =
PB26/CTSL/GRX7 |-\ PB26/CTSI/GRXT 2 268 pLBRST = : ifc1=c2 = 100725V ETH DVDDL AVDDL_PLL |44 : :
PB27/RTSLPWMHL |4 PB27/RTSIPWMHL 2 crz=zicres T Lo o (43
Mo PB28/RXDL DNP OR Clis load capacitance of the cristal co3 10025V 14 -
PB28/RXD1 P8 PB29/TXDL 2 —L_ C99 CS is the stray capacitance on the b Cos 10025V 18 DVDDL Cc121 c122
PB29/TXD1 2 T wriov printed circuit board 1 DVDDL
PB30/DRXD  |-M10 PB30/DRXD 2 typically a value of 5pf can be used $-Co4 10n/25V 23 1 pyvppL
pB31DTXD (RS PESUDTXD ¢ > for calculation co7 I 10n/25V 26 | pypoL vss ps |13 1on/25v | 100n/10v
GND C96 10n/25V 30 DVDDL vss |22
SAMASD3x C98 10n/25V 39 DVDDL P_GND 49
GND GND
GND GND
L14
BLM15AG121SN1l
GND
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5k62/1%

R48

UTMI_GND

should be no greater than 3.8mm

C104

10p/50V

2:6 ’ PE24/RTS2

BSS138

GND

2,6

PE25/RXD2/1-Wire

1 2 3 4 5 6
SOFT MODEM CI=Cs+[C1xC2)/[C1+C2)
if C1=C2 =>
T C1,2=2[CI-Cs] I
U3-B 11 27p/50V Clis load capacitance of the cristal
XIN U8  top/bot Y3 CS is the stray capacitance on the printed circuit board,
XOUT |-V8 _top/bot }I:I CPX32-12.000MHz typically a value of 5pf can be used for calculation
C101
I 11
n 112701500 P
8 15
®© NX3215SA-32.768K 102
© I I Vbat VbR IoFO
18p/50V 24
8 N2 U1 topibot v v1 P
xouTsz (Y16 topibot = onp L cm200C-32.768KDZF-UT
1 C103
1T1gpisov | ra1
i 4x100k
GND
wkup (10 WKUP g
SHDN |22 SHDN >
BMS U9 BMS ‘ 2
NRST |2 NRST g 567
JTAGSEL |12 JTAGSEL )
o NTRST P11 NTRST . 2
< ToUswp FR8 TDUSWD g
— | Tckiswek |2 TCKISWCLK g
™ | tmsiswoio {0 TSISWDIO g ,
DO M1l DO ’ 2
TsT LS
pigp V6 DiEP g, ,
DIBN U6 DIBN ’ 2 R44
10k
SAMAS5D3x
GND
VDD_IOM VDD_IOM
u3-l
HHsDPC U4 top/bot USBC DP g , 90 ohms differential trace § oLt § o2
V14 top/bot X >< USBC DM= impedance
HHSDMC 2 LED 0603 - RED - LTST-C190CKT LED 0603 - BLUE - LTST-C193TBKT-5A
HHsDPB Y12 top/bot USBB DP & , 90 ohms differential trace
HHSDMB |-Y12 top/bot X )@: 5 impedance .
HHsDPA Y10 top/bot USBA DP o , 90 ohms differential trace 200R R49
veG |-BLL
Max trace-length mismatch
SAMASD3x between USB signal pairs
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A B c ~
us-c SAMASD3x \
PAOILCDDATO  |-E3 PAU/LCDDATO o ,
PAL/LCDDATL |E2 PALILCDDATLg, »
PA2ILCDDAT2  |-D2 PA2ILCDDAT2 o ,
PA3/LCDDAT3 |4 PAJ/LCDDATS g ,
PA4/LCDDAT4  |-DL PAYILCDDATS ¢ ,
PA5/LCDDATS J10 PA5/LCDDATS ’ 2
PAGILCDDATE |54 PAGILCDDATG g ,
PA7ILCDDAT? |32 PATILCDDATI ¢ ,
PAS/ILCDDATS  |-E3 PAS/LCDDATS o ,
PA9/LCDDATY |38 PAY/LCDDATS o ,
PA10/LCDDAT10 E2 PA10/LCDDAT10 ’ 2
PA11/LCDDAT11 K8 PA11/LCDDAT1. 2
PA12/LCDDAT12 |-F2 PAIZ/LCDDATI? o 5
PA13ILCDDAT13 -G8 PAIJ/LCDDATLS o 5
PA14/LCDDAT14 [-EL PAL4LCDDATL! o
PA15/1LCDDAT15 [-HS PAIS/LCODATIS @
PA16/LCDDAT16/ISI_DO H3 PA16/LCDDAT16/ISI DO 2
PA17/LCDDAT17/IS|_D1 H6 PA17/LCDDAT17/SI D1 A
PA18/LCDDAT18/TWD2/ISI_D2 H4 PA18/LCDDAT18/TWD2/ISI D2 5
PA19/LCDDAT19/TWCK2/ISI_D3 H7 PA19/LCDDAT19/TWCK2/ISI D3 2
PA20/LCDDAT20/PWMHO H2 PA20/LCDDAT20/PWMHO 2
PA21/LCDDAT21/PWMLO/ISI_D5 J6 PA21/LCDDAT21/PWMLO/ISI D5 2
PA22/LCDDAT22/PWMH1 |82 PA22/L CDDAT22/PWMH1 )
PA23/LCDDAT23/PWMLL/ISI_D7 35 PA23/L CDDAT23/PWML1/ISI D7 N
PA24/LCDPWM |1 PA24/LCDPWM @
PA25/LCDDISP |4 PAZ5/LCDDIS g
PA26/LCDVSYNG |83 PAZ6/LCDVSYNC ¢
PA27/LCDHSYNC |2 PAZIILCDHSYNG ¢
pA2s/LcDPCK  —CL top/bot PAZ8ILCDPCK ¢ ,
PA29/LCDDEN  |-K4 PA20/LCDDEN ¢, ,
PA30/TWDO/URXD1/ISI_VSYNC HL PASOTWDOURXDLISI VSYNC _ ¢, »
PA31/TWCKO/UTXD1/SI_HSYNC K3 PA31/TWCKO/UTXD1/SI HSYNC >
U3-F SAMAS5D3x
PDO/MCIO_CDA  [-K2 PDOMICIO CDA_ g, »
PD1MCI0_DAO |—EL PD1/MCI0_DAQ o
pD2/MCI0_DAL  |-K8 PD2INCI0 DAL g »
PD3/MCI0_DA2 R1 PD3/MCI0_DA2 o
PD4/MCI0_DA3  |--L PDUNCIO DA _ g 5
PDS/MCIO_DA4/TIOAO/PWMH2 P2 PD5/MCI0_DA4/TIOAQ/PWMH2 e
PD6/MCI0_DAS/TIOBO/PWML2 L8 PDG/MCIO DASTIOBOPWNL2 g
PD7/MCIO_DA6/TCLKO/PWMH3 R2 PD7/MCIO_DAG/TCLKO/PWMH3 2
PD8/MCIO_DA7/PWML3 K7 PD8/MCI0 _DA7//PWML3 2
PDIMCIO_CK (Y2 top/bot PDONCIO CK_ g 5
PD10/SPIO_MISO  |K2 PD10/SPI0 MISO 26
PD11/SPIO_MOS| [-M3__ R63 77—y 29R PDLUSPIO MOSI_g, 6
PD12/SPI0_SPCK  |-K10  R64 —mmy 29R top/bot PD12ISPI0 SPCK g, 55
PD13/SPIO_NPCSO (N4 PDI3ISPI0 CS0_ g5
PD14/SCKO/SPI0_NPCS1/CANRX0 L9 PD14/SCKO/SPI0_NPCS1/CANRXO ’ 2
PD15/CTSO/SPI0_NPCS2/CANTX0 N3 PD15/CTS0/SPI0_NPCS2/CANTX0 ’ 5
PD16/RTS0/SPI0_NPCS3/PWMFI3 L10 PD16/RTS0/SPI0_NPCS3/PWMFI3 ’ 2
PD17/RXDO  [NS PDLTRXDO g »
PD18/TXD0  [ME PDISTXDO g ,
PD19/ADTRG |1 PDIGADTRG g ,
PD20/AD0 |2 PD20ADO g ,
pD21/AD1 M3 PD2UADL g ,
pD22/AD2  |-M2 PD2IAD2_ g ,
PD23/AD3  |-L3 PD23IADI g ,
PD24/AD4  |ML PD24/ADL g ,
PD25/AD5  |NL PD2S/ADS g ,
PD26/AD6 |1 PD26/AD6 )
PD27/AD7  |L2 PD27/AD7 )
pD2g/AD8 KL PD28/AD8 )
PD29/ADY  |KZ PD29/ADY N
PD30/AD10  [IL PD30/AD10 N
PD31/AD11 |2 PD3VADIL @) 5
U3-E SAMAS5D3x
PCO/ETXO/TIOA3 D8 PCOETXOTIONS g 5
PCIETXUTIOB3 [-A4 PCUETXITIOR: g 5
PC2/ERXO/TCLK3 £8 PC2IERXUTCLKS g 5
PC3/ERXLTIOAs |43 ECYERXUTION: g »
PC4/ETXENTIOB4  [-A2 PCYETXENTIOB: g »
PCS/ECRSDV/TCLKA |8 ECSIECRSDVITCLKL g »
PCG/ERXERITIOAS  |-BS PCGERXERITIONS o, ,
PC7/EREFCK/TIOBS  |-S8 PCTIEREFCKITIORS g, »
PCS/EMDCITCLKS | -B4 PCHENDCITCLKS g 5
PCYEMDIO L PCIENDIO g »
PC10/MCI2_CDA//LCDDAT20 Al PC10/MCI2_CDA//LCDDAT20 e
PC11/MCI2_DAO//LCDDAT19 D7 PC11/MCI2 DAO//LCDDAT19 ’ 2
PC12/MCI2_DA1/TIOA1/LCDDAT18 C6 PC12/MCI2 DA1/TIOA1/LCDDAT18 ’ 2
PC13/MCI2_DA2/TIOB1/LCDDAT17 E7 PC13/MCI2 DA2ITIOBI/LCDDATLY g, ,
PC14/MCI2_DA3/TCLK1/LCDDAT16 B2 PC14/MCI2 DA3/TCLK1/LCDDAT16 ¢
PC15/MCI2_CK/PCK2/LCDDAT21 6 top/bot PCISIMCI2 CKIPCKZILCDDATZL g,
pC16/Tko |BL PCIOTKO g, 5
pC17/TF0  |-ES PCIITFD g »
pcigmpo |3 PCISTD0_g ,
PC19/RK0 |28 PCIORKD g »
pC20RF0  |-C4 PC2RF0 g ,
PC21/RDO |22 PC2URD0 g 5
PC22/SPI1_MISO  |-C2 PC22/SPI1 MISO_ g
PC23/SPI1_MOsI |82 Pe2yisPi1 MOSI g
PC24/sPI1_SPCK  |-CL top/bot PC24ISPIL SPCK_ g,
PC25/SPI1_NPCS0 H10 PC25/SPI1_NPCS0 ¢
PC26/SPIL_NPCS1TWDL/SI D11 |-HE PC26/5PI1 NPCSITWDLISI D11 g, 5
PC27/SPIL_NPCS2/TWCK1/IS|_D10 D4 PC27/SPI1 NPCS2TWCKINSI D10 g, 5
PC28/SPI1_NPCS3/PWMFIO/ISI_D9 H8 PC28/SPIL NPCSIPWMFIOISI DO ¢, 5
PC29/URXDO/PWMFI2/IS|_D8 GS PC20/URXDOPWMEI2ISI D8 g, »
PC30/UTXDO//ISI_PCK D3 PC30/UTXDO//ISI PCK >
E4

PC31/FIQ/PWMFI1

PC31/FIQ/PWMFI1 ‘ 2
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Section 6
Main Board (MB)

6.1 Main Board Overview

The SAMA5D3 series-MB board serves as the main board that carries the CPU module. It features all
necessary peripheral devices and interfaces for processor evaluation.

Figure 6-1. Main Board Top View
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Figure 6-2.

MB Board Layout Commented
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6.1.1

6.1.2

SAMASD3x-EK User Guide

Equipment List

The SAMAS5D3 series-MB is a full featured mother board .

Due to the embedded module concept this baseboard can be used with every available SAMA5D3
series-CM CPU module.

Technical specifications

Table 6-1. MB Technical Specifications

Characteristic

Specifications

Supported Module

All SAMA5D3 series computer modules

Expansion Slots

One 200-pin SODIMM socket

Mass Storage Interface

1 x SD card slot
1 x mini SD card slot

Two High Speed memory card Hosts (eMMC 4.3 and SD 2.0)

110

3 x 20 pin header

1x 20+ 1 x 15 pin header LCD connector

1 x 10 pin header ISI connector (Image Sensor)
One 1-Wire EEPROM DS28EC20

One power LED

Communication

1 x Gigabit Ethernet

1 x 10/100 MHz Ethernet

2 x USB Host High Speed 2.0

1 x USB Host/Device High Speed 2.0
1 x USARTs, 1 x DBGU

2 x CAN connectors

1 x 10 pin header ZigBee connector

1 x Smart DAA (Softmodem interface)

Sound Wolfson's 8904 Mic in, Headphone out signals

Video 1 x HDMI

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

1SI ITU-R BT. 601/656 Image Sensor Interface
1 x On board SAM-ICE

Debug

1 x Bridge USB/UART DBGU

CMOS Battery

On Board Lithium Battery for CMOS backup

System power: +5V DC +/-5%

Power

Backup: +1.65V to 3.6V DC
Temperature:
operating 0°Cto +60°C
storage -40°C to +85°C
Dimensions 165 *135* 20 mm

Note:

Some of the features mentioned in the above feature summary table are optional. Check the article number
of your module and compare it to the option information list on Table 4-1 on page 4-1 of this user's guide

to determine which options are available with your particular module.
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6.1.3 Devices
List of the MB board peripherals:

Two EMAC PHY

One audio CODEC

Two high speed MCI card interfaces
Two CAN transceivers

One RS232 port with level translator features USART1
One smart DAA port

Two USB host port

One USB host/device port
On-board power regulation

LCD/ISI extension interface

HDMI interface

ZigBee® interface

One-wire device

6.1.4 Board Interface Connection
m Main power supply (J4)
200 positions socket (as defined in SODIMM 200), 0.6mm pitch (J12)
USB A Host/Device, support USB host/device using a type micro AB connector (J20)
USB B Host, support USB host using a type A connector (J19, upper)
USB C Host, support USB host using a type A connector (J19, lower)
USB-to-serial bridge on DBGU, and JTAG-OB functionality (J14)
USART1 (RX, TX, RTS, CTS) connected to a 9-way male RS232 connector (J8)
JTAG, 20 pin IDC connector (J9)
MicroSD connector (J6)
SD/MMC connector (J7)
Gigabit Ethernet ETHO (J17)
Ethernet ETH1 (J24)
Headphone (J15), line (J13)
Image sensor connector (J11)
HDMI connector (J25)

Expansion connector with all LCD controller signals for DM board connection (QTouch, TFT LCD
display with Touch Screen and backlight (J21, J22))

DAA connecter RJ11 6P4C type (J16)

CAN bus connectors RJ12 6P6C type (J18, J27)

ZigBee connector (J10)

Battery socket (J5)

Three expansion connectors with P10 signals (J1, J2, J3)

Test points; various test points are located throughout the board
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Figure 6-3. MB Architecture
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6.2 Function Blocks

6.2.1 Processor
The SAMA5D3 series-MB board may be used with any of the SAMA5D31/D33/D34/D35 CPU Modules.
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Figure 6-4. SODIMM Interface on MB
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The SAMAS5D3 series-MB board is supplied with a simple external 5 VCC power supply.

The SAMA5D3 series-MB Board features one adjustable LDO. It accepts DC in 5V power and outputs a
regulated +3.3V to most other circuits on the board through four 3.3V rails.

Supply Group Configuration

This LDO is enabled through a dual FET scheme. The processor can assert SHDN (which is a VDDBU
powered I/O) to shut down the LDO to enter the so called backup mode. The regulators on CM board are
also shut down by the action of the SHDN signal.

If the 3V battery is mounted on J5, both CM and MB board can be woken up by action on the BP2 button,
which drives the WKUP signal, (also a VDDBU powered 1/O).

6.2.2 Power Supplies
6.2.2.1
Figure 6-5.
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6.2.3 Debug JTAG/ICE and DBGU
The Main Board embeds a SEGGER J-Link-on-Board based on an ATSAM3U4C LQFP100.
This processor provides the functions of JTAG and bridge USB/Serial DBGU port.
The J-Link-OB-ATSAM3U4C was designed in order to provide a low-cost, space-saving
and onboard alternative to the general J-Link.
J-Link-OB-ATSAM3U4C supports the following target interfaces:

m JTAG
= DBGU

An optional 20 pin header is provided on the board to allow for the JTAG connection. In order to use this
functionality RR6, RR7 should be removed and JP15 on.

Figure 6-6. MB JTAG-OB
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6.2.3.1 Disabling J-Link-OB-SAM3U128
The J-Link-OB-ATSAM3U4C may be disabled by Jumper JP15 (PA26, pin 25 of the ATSAM3U4C CPU).
m Jumper not fitted: J-Link-OB-ATSAM3UA4C is enabled and fully functional
m Jumper fitted: J-Link-OB-ATSAM3UA4C is disabled
The pin uses internal pull-up (so if JP15 is not required, simply leave the pin on the J-Link-OB-
ATSAM3UA4C open), jumper shortens to ground. If J-Link is disabled, serial COM port via CDC is still
functional.
Disabling the jumper is not required to use the external debugger since target interface (JTAG/SWD)
remains disabled until first target communication takes place.
6.2.3.2 Hardware UART via CDC
J-Link-OB-ATSAM3U4C comes with an additional hardware UART that is accessible from a host via
CDC which allows terminal communication with the target device. This feature is enabled only if a certain
port (CDC disabled, PA25, pin 24 on J-Link-OB-ATSAM3U4C) is NOT connected to ground (open).
m Jumper JP16 not fitted: CDC is enabled
m Jumper JP16 fitted : CDC is disabled
6.2.4 USART
The USARTL1 is used as a user serial communication port. This USART is buffered with an RS-232
Transceiver (TXD, RXD and handshake CTS/RTS control) and connected to the DB-9 male socket. The
software must assign the appropriate PIO pins to enable the USART function.
Figure 6-7. USART1 Com Port
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6.2.5 USB Ports

The SAMA5D3 series-MB features three USB communication ports:

Port A Host High Speed (EHCI) and Full Speed (OHCI) multiplexed with USB Device
High Speed Micro AB connector, J20

Port B Host High Speed (EHCI) and Full Speed (OHCI)
standard type A connector, J19 upper port

Port C Host Full Speed (OHCI) only
standard type A connector, J19 lower port

All three USB host ports are equipped with 500 mA high-side power switch for self-powered and bus-
powered applications. The USB device port feature VBUS inserts detection function through the resistor
ladder R138 and R139.

Refer to the embedded MPU product datasheet for detailed programming information. For datasheet ref-
erence numbers and titles, see Section 1.2 "Applicable Documents” on page 1-1.

Figure 6-8. USB Port A
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Figure 6-9. USB Ports B and C
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6.2.6 Ethernet 10/100 (EMAC) Port

The main board contains a MICREL PHY device (KSZ8051) operating at 10/100 Mbps. The board sup-
ports MIl and RMII interface modes.

The two independent PHY devices embedded on CM and MB boards are connected to independent RJ-
45 connectors with built-in magnetic and status LEDs.

Additionally, for monitoring and control purposes, LED functionality is carried on the RJ45 connectors to
indicate activity, link, and speed status information for the respective ports.
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Figure 6-10. ETHO Port
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6.2.7 Audio

The Main Board includes a WM8904 CODEC for digital sound input and output. This interface includes
audio jacks for micro input (J13) and headphone line output (J15).

This interface can be used to play and record audio. The WM8904 has left and right channel line inputs,
a microphone input and an on-board microphone, a left and right headphone output. The microphone
input and right/left headphone outputs are easily accessible via two 2.5 mm audio jacks on the J13 and
J15 connectors. The Line In and Line Out connections are accessible via a 5-pin header (J26).

The SAMAS5D3 series processor is configured as 1IS slave mode to interface with the WM8904 CODEC.

Figure 6-12. Audio Interface
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6.2.8 HDMI Transmitter Interface
The Main Board (MB) is equipped with an HDMI transmitter interface.

The Sil9022/9024 HDMI Tx provides a complete solution for transmitting HDMI compliant digital
audio/video. Specialized audio/video processing is available within the transmitter to easily and cost-
effectively add HDMI capability to consumer electronics devices.

The user must use an HDMI cable to connect to a monitor. This cable is not provided with the SAMA5D3
series-EK. A standard HDMI cable can be used .

Note: Do not plug in the HDMI connector to a display with the Evaluation Kit powered on. Be certain that the EK
Board is not powered, plug in the cable to the display and then power on the SAMASD3 series-EK.

Figure 6-13. HDMI Interface
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6.2.9 1-Wire EEPROM

The Main Board (MB) also features a 1-Wire device as "software identification label" to store information
such as chip type, manufacture name, production date, etc.

Figure 6-14. 1-Wire on MB

33
DNP
R144
15k
MN16
PR
b5 <> ONE WIRE d 2110 NOH—x
NC2
NC3 [2—x
GND NC4 Fo—x
DS28EC20P

6.2.10 CANBus

The Main Board (MB) offers two CPU-controlled CAN (Controller Area Network) interfaces with trans-
ceivers available through connector J18, and two ports on connector J27.

Figure 6-15. CAN on MB
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6.2.11  Smart DAA

The SAMA5D3 series-MB features a smart DAA chip to drive an analog telephone line on RJ11 6P4C
port (J16).

Figure 6-16. Smart DAA
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6.2.12  SD/MMC Interface
SD/MMC is a standard Secure Digital / MultiMedia Card interface.
The Main Board (MB) has two high-speed Multimedia Card Interfaces (MCI).

m The first interface is used as a 8-bit interface (MCI0), connected to a SD/MMC card slot.
m The second interface is used as a 4-bit interface (MCI1), connected to a MicroSD card slot.

Each power line is on by default and is connected to a MOSFET controlled by a PI1O to switch On or Off
the SD card power.

Note: Please note that the power is connected to VCC, which is 3.3V.

Figure 6-17. SD/MMC Interface
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6.2.13  ZigBee

The Main Board (MB) has a 10-pin male connector for the Atmel RZ600 ZigBee module.

DNP 0 Ohm resistors have been implemented in series with the PIO lines that are used elsewhere in the
design, thereby enabling their individual disconnection, should a conflict occur in user application.

Figure 6-18. ZigBee Interface
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6.2.14 LED Indicators

C25 2.2n 2.2u
15p
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MB board has one LED indicator as power LED.

6.2.15 Push Button Switches

m One Reset, board reset (BP1)

m One Wake up, push button to bring the processor out of low power mode (BP2)

m One User momentary Push Button
m One Disable CS Push Button

6.2.15.1 Reset

When pressed and released, causes a power-on reset of the SAMA5D3 series-EK (boards MB, CM and

DM).
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6.2.15.2 CS_BOOT Button

The CS_BOOT can be used to prevent the system to boot out of external memories (NandFlash, SPI
flash). The purpose is mainly to execute the SAM-BA part of the ROM code.

2 methods can be used:

1. Pressthe CS_BOOT and power-cycle the board.

2. Pressthe CS_BOOT and then press the NRST button.

Figure 6-19. PushButton
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6.2.16  Analog Reference

The 3V voltage reference is based on a LM4040 (Precision Micropower Shunt Voltage Reference).

This ADVREF level can be set as 3V or 3.3V via the jumper JP14.
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Figure 6-20. Analog Reference
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6.2.17 Expansion Ports
Three 40-pin headers (J1, J2, J3) are provided on the board to allow for the PIO connection of various
expansion cards that could be developed by the users or other sources. Due to multiplexing, different
signals can be provided on each pin.
Figure 6-21. 1/0O Expansion
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Two connectors (J21, J22) are provided on board to interface the optional LCD and touch screen DM
board.
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Figure 6-22. LCD Expansion
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All' I/Os of the SAMASD3 series Image Sensor Interface (ISI) are routed to connectors J11.
Figure 6-23. ISI Expansion
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6.3

Configuration

This section describes the P1O usage, the jumpers, the test points and the solder drops of a SAMA5D3

series-EK board.

Table 6-2. Jumpers and Solderdrops

Reference Default Function
JP1 1-2 VDDIOPO or 5V selection for J1
JP2 1-2 VDDIOPO or 5V selection for J2
JP3 1-2 VDDIOPO or 5V selection for J3
JP4 CLOSE Backup supply on/off
JP5 CLOSE Force power on function
JP6 CLOSE MCIO write protect select
JP7 CLOSE CANO diff termination select
JP8 CLOSE CANL diff termination select
JP9 OPEN Default boot on embedded ROM, close boot on external memory
JP10 OPEN ZigBee power on/off select
JP11
JP12
JP13
JP14 1-2 ADVREF input selection
JP15 OPEN JTAG enable
JP16 OPEN CDC enable
P17 OPEN Enable LCD for D31, D33, D34

CLOSE Disable LCD for D35

JP18 1-2 SAM3U powered by main 3V3

Table 6-3. Default Not Populated Parts

Page Reference Function

3 R6,R51,R50,R120 Optional PD10, PD11, PD12, PD13 from MB
R58 Optional for MCIO power supply mode

> R121 Optional for MCI1 power supply mode
R52,R53,R55,R56,R57,R82,JP10 Optional ZigBee

° R132,R133 Debug or USART1 option
C89,C90,R118,R119,J26 Optional Audio Line out, MIC in

7 R80,R81 Optional MIC level setting
R230 Optional audio TK
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Table 6-3. Default Not Populated Parts

Page Reference Function
L38,L39,L40,L41 Optional HDMI EMI filter
R89 HDMI chip 12C address setting
° R266 Optional for 12S PCLK
R42 Optional for LCD PCLK
10 R162,R170,R171,R172,R176,R177,C122,C123 Optional for KSZ8041NL
12 R144 Optional pull up for DS28EC20P
13 R127 Optional for ADC trigger

R79,R106,R107,R109,R113,R110,R112,R111,J9

Optional JTAG

R54 SAM3U JTAG selection
14 R63 5V Option
D11,D12 USB ESD protect option
R186 Main 3V3 optional for VCC_3V3_DEBUG
6.4 P10 Usage and Interface Connectors Details

6.4.1 Power supply

Figure 6-24. Power Supply Connector J4

Table 6-4. Power Supply Connector J4 Signal Description

Pin Mnemonic Signal Description
1 Center +5V
2 GND
3 Floating
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6.4.2

Figure 6-25. JTAG J9

JTAG/ICE Connector

Table 6-5. JTAG/ICE Connector J9 Signal Descriptions

Pin

Mnemonic

Signal Description

VTref 3.3V power

This is the target reference voltage. It is used to check if the
target has power, to create the logic-level reference for the
input comparators, and to control the output logic levels to the
target. It is normally fed from VDD on the target board and
must not have a series resistor.

Vsupply 3.3V power

This pin is not connected in SAM-ICE. It is reserved for
compatibility with other equipment. Connect to VDD or leave
open in target system.

NnTRST Target Reset -
Active-low output

signal that resets the target.

JTAG Reset. Output from SAM-ICE to the Reset signal on the
target JTAG port. Typically connected to nTRST on the target
CPU. This pin is normally pulled High on the target to avoid
unintentional resets when there is no connection.

GND

Common ground

TDI Test Data Input - Serial
data output line, sampled on
the rising edge of the TCK
signal.

JTAG data input of target CPU. It is recommended that this pin
is pulled to a defined state on the target board. Typically
connected to TDI on target CPU.

GND

Common ground

TMS Test Mode Select.

JTAG mode set input of target CPU. This pin should be pulled
up on the target. Typically connected to TMS on target CPU.
Output signal that sequences the target's JTAG state
machine, sampled on the rising edge of the TCK signal.

GND

Common ground

TCK Test Clock - Output
timing signal, for
synchronizing test logic and
control register access.

JTAG clock signal to target CPU. It is recommended that this
pin is pulled to a defined state on the target board. Typically
connected to TCK on target CPU.

10

GND

Common ground

11

RTCK - Input Return Test

Clock signal from the target.

Some targets must synchronize the JTAG inputs to internal
clocks. To assist in meeting this requirement, a returned and
retimed TCK can be used to dynamically control the TCK rate.
SAM-ICE supports adaptive clocking which waits for TCK
changes to be echoed correctly before making further
changes. Connect to RTCK if available, otherwise to GND.

12

GND

Common ground
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Table 6-5. JTAG/ICE Connector J9 Signal Descriptions

Pin Mnemonic Signal Description

TDO.JTAG Tgst Data Output JTAG data output from target CPU. Typically connected to
13 - Serial data input from the

TDO on target CPU.

target.
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

6.4.3 USB Type A Dual Port

Figure 6-26. USB Type A Dual Port J19
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Table 6-6. USB Type A Dual Port J19 Signal Descriptions

Pin Mnemonic PIO Signal Description
Al Vbus - USB_A 5V power
A2 DM - USB_A Data minus
A3 DP-USB_A Data plus
A4 GND Common ground
Bl Vbus - USB_A 5V power
B2 DM - USB_A Data minus
B3 DP -USB_A Data plus
B4 GND Common ground
Mecpki\ggical Shield
6.4.4 USB MicroAB

Figure 6-27. USB Host/Device MicroAB Connector J20

Table 6-7. USB Host/Device Micro AB Connector J20 Signal Descriptions

Pin Mnemonic PIO Signal Description
1 Vbus 5V power
2 DM Data minus
3 DP Data plus
4 ID On the Go identification
5 GND Common ground

6-26
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6.4.5 JTAG OB USB MicroAB

Figure 6-28. USB JTAG OB MicroAB connector J14

Table 6-8. USB JTAG OB MicroAB connector J14 Signal Descriptions

Pin Mnemonic PIO Signal description
1 Vbus 5V power
2 DM Data minus
3 DP Data plus
4 ID On the Go Identification
5 GND Common ground

6.4.6 HDMI Connector

Figure 6-29. HDMI Female Type A Connector J25
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6.4.7

Table 6-9. HDMI Type A Female Connector J25

LCD Pin Num LCD

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 -

NC 13 14 NC

SCL 15 16 SDA

GND 17 18 +5V

Hot Plus Detect 19 20

Figure 6-30. USART1 Connector J8

6-28

RS232 Connector with RTS/CTS Handshake Support

Table 6-10. USART Connector J8 Signal Descriptions

Pin Mnemonic PIO Signal Description
1,4,6,9 No connection
2 RXD (Received Data) PB28 RS232 serial data output signal
3 TXD (Transmitted Data) PB29 RS232 serial data input signal
5 GND Common ground
7 RTS (Request To Send) PB27 Active-positive RS232 input signal
8 CTS (Clear To Send) PB26 Active-positive RS232 output signal
Mecpr;sgical Shield
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6.4.8 DAA RJ11 Socket

(6P4C)

Figure 6-31. DAA RJ11 Socket J16

Table 6-11. DAA RJ11 Socket J16 Signal Descriptions
Pin Mnemonic Signal Description
1,2,5,6 No connection
3 RAC RING side of ordinary telephone line
4 TAC TIP side of ordinary telephone line
6.4.9 CAN RJ12 Socket (6P6C)

Figure 6-32. CAN RJ12 Socket J18, J27

Table 6-12. CAN RJ12 Socket Signal Descriptions
Pin Mnemonic Signal Description
1 3Vv3 Power pin
2 5V Power pin
4 CANL CAN bus differential pair
5 CANH CAN bus differential pair
3,6 GND Common ground

SAMASD3x-EK User Guide
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6.4.10 SD/MMC Plus MCIO

Figure 6-33. SD Socket J7

Table 6-13. MicroSD Socket J7 Signal Descriptions

Pin Mnemonic PIO Signal Description
1 DAT3 PD4 Data bit
2 CMD PDO Command line
3 VSS Command line
4 VCC Supply voltage 3.3V
5 CLK PD9 Clock / command line
6 CD PD17 Card detect
7 DATO PD1 Data bit
8 DAT1 PD2 Data bit
9 DAT2 PD3 Data bit
10 DAT4 PD5 Data bit
11 DATS PD6 Data bit
12 DAT6 PD7 Data bit
13 DAT7 PD8 Data bit
14 WP JP6 Protect
15 VSS Common ground
16 VSS Common ground
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6.4.11  MicroSD MCI1

Figure 6-34. MicroSD Socket J6

Table 6-14. MicroSD Socket J6 Signal Descriptions

Pin Mnemonic PIO Signal Description
1 DAT2 PB22 Data bit 2
2 CD/DAT3 PB23 Card detect / data bit 3
3 CMD PB19 Command line
4 VCC Supply voltage 3.3V
5 CLK PB24 Clock / command line
6 VSS Common ground
7 DATO PB20 Data bit 0
8 DAT1 PB21 Data bit 1
9 SW1 Not used, grounded
10 CARD DETECT PD18 Card detect
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6.4.12

Figure 6-35. Gigabit Ethernet RJ45 Socket J17

6.4.13

Figure 6-36. Ethernet RJ45 Socket J24

6.4.14

ZigBee Socket J10

Figure 6-37. ZigBee Socket J10

Ethernet ETH1 RJ45 Socket J24

Gigabit Ethernet ETHO RJ45 Socket J17

Table 6-15. ZigBee Socket J10 Signal Descriptions
Function S|gna| Port Pin Pin Port S|gna| Function Option on Misc. Port Set
Name Name by OR or Solder Shunts
EEPROM for MAC address, cap array
R RST 1 ) Mi settings and serial number
eset ISC. TST: test mode activation
CLKM: RF chip clock output
Interrupt IRQ 3 4 SLP TR | SLP_TR
Request
SPI chip ISEL 5 6 MOSI SPI MOSI
select
SPI MISO MISO 7 8 SCLK SPI CLK
Power GND GND 9 10 VCC VCC VCCe Voltage range: 1.8V to 5.5V,
Supply regulated to 3.3V
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6.4.15 LCD Socket J21

Figure 6-38. LCD Socket J21

Table 6-16. LCD Socket J21 HE10 Female LCD 2*15p

LCD Pin Num LCD
VDD3V3 1 2 GND
VDD3V3 3 4 GND
ZB_IRQO 5 6 ZB_IRQ1
TWCK1 7 8 TWD1
GND 9 10 LCDDAT15
GND 11 12 LCDDAT13
GND 13 14 LCDDAT14
GND 15 16 LCDDAT12
GND 17 18 LCDDATO
LCDDAT1 19 20 LCDDAT2
LCDDAT3 21 22 LCDDAT4
LCDDAT5 23 24 LCDDAT6
LCDDAT7 25 26 LCDDATS8
LCDDAT9 27 28 LCDDAT10
LCDDAT11 29 30 GND
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6.4.16

LCD/TSC Socket J22

Figure 6-39. LCD/TSC Socket J22

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
e & & & & & & & & & 2 » » " » & » B 0
® & & & & & & & & & » ® & » » & » » 0 »
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 3%

Table 6-17. LCD/TSC Socket J22 HE10 Female LCD/TSC/QT 2*20p

LCD Pin Num LCD

5V 5V_LCD 1 2 GND GND

5V 5V_LCD 3 4 GND GND

LCDDAT16 5 6 LCDDAT17

LCDDAT18 7 8 LCDDAT19

LCDDAT20 9 10 LCDDAT21

LCDDAT22 11 12 LCDDAT23

GND GND 13 14 GND GND

LCDDISP 15 16 LCDPWM

LCDCSYNC 17 18 LCDHSYNC

LCDDEN 19 20 LCDPCK

GND GND 21 22 GND GND

ADO_XP TSC 23 24 TSC AD1_XM

AD2_YP TSC 25 26 TSC AD3_YM

AD4 LR TSC 27 28 ONE_WIRE

GND1 GND 29 30 GND GND

SPI1_MISO 31 32 SPI1_MOSI

SPI1_SPCK 33 34 SPI1_NPCS3

EN_PWRLCD 35 36 LCD_DETECT | LCD_DETECT#

PB14 37 38 PB15
GND GND 39 40 GND GND
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6.4.17 1SI Socket J11

Figure 6-40.

ISI Socket J11

Table 6-18. ISl Socket J11 HE10 Female ISI 2*15p

ISI Pin Num ISI
VDDISI 1 2 GND

VDDISI 3 4 GND
ZB_SLPTR 5 6 ZB_RST
TWCK1 7 8 TWD1

GND 9 10 ISI_MCK
GND 11 12 ISI_VSYNC
GND 13 14 ISDI_HSYNC
GND 15 16 ISI_PCK
GND 17 18 ISI_DO
ISI_D1 19 20 ISI_D2
ISI_D3 21 22 ISI_D4
ISI_D5 23 24 ISI_D6
ISI_D7 25 26 ISI_D8
ISI_D9 27 28 ISI_D10
ISI_D11 29 30 GND
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6.4.18 PIO Usage

Table 6-19. PIO A Pin Assignment and Signal Description

Power Rail Signal Signal Signal Signal SAMA5-CM SAMA5-MB
VDDIOPO PAO LCDDATO P1O PU LCDDATO
VDDIOPO PA1 LCDDAT1 PIO PU LCDDAT1
VDDIOPO PA2 LCDDAT2 P1O PU LCDDAT2
VDDIOPO PA3 LCDDAT3 P1O PU LCDDAT3
VDDIOPO PA4 LCDDAT4 P1O PU LCDDAT4
VDDIOPO PA5 LCDDATS5 P1O PU LCDDATS5
VDDIOPO PA6 LCDDAT6 P1O PU LCDDAT6
VDDIOPO PA7 LCDDAT7 PIO PU LCDDAT7
VDDIOPO PA8 LCDDAT8 P1O PU LCDDAT8
VDDIOPO PA9 LCDDAT9 P1O PU LCDDAT9
VDDIOPO PA10 LCDDAT10 PIO PU LCDDAT10
VDDIOPO PAl1l LCDDAT11 P1O PU LCDDAT11
VDDIOPO PA12 LCDDAT12 P1O PU LCDDAT12
VDDIOPO PA13 LCDDAT13 PIO PU LCDDAT13
VDDIOPO PAl14 LCDDAT14 PIO PU LCDDAT14
VDDIOPO PA15 LCDDAT15 PIO PU LCDDAT15
VDDIOPO PA16 LCDDAT16 ISI_DO PI1O ISI_DO
VDDIOPO PAL17 LCDDAT17 ISI_D1 PIO ISI_D1
VDDIOPO PA18 LCDDAT18 TWD2 I1SI_D2 I1SI_D2
VDDIOPO PA19 LCDDAT19 TWCK2 ISI_D3 I1SI_D3
VDDIOPO PA20 LCDDAT20 PWMHO ISI_D4 ISI_D4
VDDIOPO PA21 LCDDAT21 PWMLO ISI_D5 ISI_D5
VDDIOPO PA22 LCDDAT22 PWMH1 ISI_D6 ISI_D6
VDDIOPO PA23 LCDDAT23 PWML1 ISI_D7 ISI_D7
VDDIOPO PA24 LCDPWM P1O PU LCDPWM
VDDIOPO PA25 LCDDISP PIO PU LCDDISP
VDDIOPO PA26 LCDVSYNC P1O PU LCDVSYNC
VDDIOPO PA27 LCDHSYNC PIO PU LCDHSYNC
VDDIOPO PA28 LCDPCK PIO PU LCDPCK
VDDIOPO PA29 LCDDEN P1O PU LCDDEN
VDDIOPO PA30 TWDO URXD1 ISI_VSYNC ISI_VSYNC
VDDIOPO PA31 TWCKO UTXD1 ISI_HSYNC ISI_HSYNC
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Table 6-20. PIO B Pin Assignment and Signal Description

Power Rail Signal Signal Signal Signal SAMA5-CM SAMA5-MB
VDDIOP1 PBO GTX0 PWMHO PIO GETH CM

VDDIOP1 PB1 GTX1 PWMLO PIO GETH CM

VDDIOP1 PB2 GTX2 TK1 PIO GETH CM

VDDIOP1 PB3 GTX3 TF1 PIO GETH CM

VDDIOP1 PB4 GRXO0 PWMH1 PIO GETH CM

VDDIOP1 PB5 GRX1 PWML1 PIO GETH CM

VDDIOP1 PB6 GRX2 TD1 PIO GETH CM

VDDIOP1 PB7 GRX3 RK1 PIO GETH CM

VDDIOP1 PB8 GTXCK PWMH2 PIO GETH CM

VDDIOP1 PB9 GTXEN PWML2 PIO GETH CM

VDDIOP1 PB10 GTXER RF1 PIO PWR_MCIO
VDDIOP1 PB11 GRXCK RD1 PIO GETH CM

VDDIOP1 PB12 GRXDV PWMH3 PIO PWR_MCI1
VDDIOP1 PB13 GRXER PWML3 PIO GETH CM RX_DV (KSz9021)
VDDIOP1 PB14 GCRS CANRX1 PIO CANRX1
VDDIOP1 PB15 GCOL CANTX1 PIO CANTX1
VDDIOP1 PB16 GMDC P1O PU GETH CM

VDDIOP1 PB17 GMDIO PIO PU GETH CM

VDDIOP1 PB18 G125CK P1O PU GETH CM

VDDIOP1 PB19 MCI1_CDA GTX4 PIO MCI1_CDA
VDDIOP1 PB20 MCI1_DAO GTX5 PIO MCI1_DAO
VDDIOP1 PB21 MCI1_DAl GTX6 PIO MCI1_DAl
VDDIOP1 PB22 MCI1_DA2 GTX7 PIO MCI1_DA2
VDDIOP1 PB23 MCI1_DA3 GRX4 PIO MCI1_DA3
VDDIOP1 PB24 MCI1_CK GRX5 PIO MCI1_CK
VDDIOP1 PB25 SCK1 GRX6 PIO INT_GETHO

VDDIOP1 PB26 CTS1 GRX7 PIO CTS1
VDDIOP1 PB27 RTS1 PWMH1 PIO RTS1
VDDIOP1 PB28 RXD1 P1O PU RXD1
VDDIOP1 PB29 TXD1 P1O PU TXD1
VDDIOPO PB30 DRXD P1O PU DRXD (DBGU)
VDDIOPO PB31 DTXD P1O PU DTXD (DBGU)
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Table 6-21. PIO C Pin Assignment and Signal Description

Power Rail Signal Signal Signal Signal SAMA5-MB
VDDIOPO PCO ETXO0 TIOA3 PIO ETXO0

VDDIOPO PC1 ETX1 TIOB3 PIO ETX1

VDDIOPO PC2 ERXO TCLK3 PIO ERXO

VDDIOPO PC3 ERX1 TIOA4 PIO ERX1

VDDIOPO PC4 ETXEN TIOB4 P1O ETXEN

VDDIOPO PC5 ECRSDV TCLK4 PIO ECRSDV

VDDIOPO PC6 ERXER TIOAS PIO ERXER

VDDIOPO PC7 EREFCK TIOBS P1O EREFCK

VDDIOPO PC8 EMDC TCLK5 PIO EMDC

VDDIOPO PC9 EMDIO P1O PU EMDIO

VDDIOPO PC10 MCI2_CDA LCDDAT20 PIO LCDDAT20

VDDIOPO PC11 MCI2_DAO LCDDAT19 PIO LCDDAT19

VDDIOPO PC12 MCI2_DAl TIOA1 LCDDAT18 LCDDAT18

VDDIOPO PC13 MCI2_DA2 TIOB1 LCDDAT17 LCDDAT17

VDDIOPO PC14 MCI2_DA3 TCLK1 LCDDAT16 LCDDAT16

VDDIOPO PC15 MCI2_CK PCK2 LCDDAT21 LCDDAT21 ISI_MCK
VDDIOPO PC16 TKO PIO PU TKO Audio

VDDIOPO PC17 TFO PIO PU TFO Audio

VDDIOPO PC18 TDO PIO PU TDO Audio

VDDIOPO PC19 RKO P1O PU RKO Audio

VDDIOPO PC20 RFO PIO PU RFO Audio

VDDIOPO PC21 RDO PIO PU RDO Audio

VVDDIOPO PC22 SPI1_MISO P1O PU SPI1_MISO SPI LCD
VVDDIOPO PC23 SPI1_MOSI P1O PU SPI1_MOSI SPI LCD
VDDIOPO PC24 SPI1_SPCK P1O PU SPI1_SPCK SPILCD
VDDIOPO PC25 SPI1_NPCSO P1O PU SPI1_NPCSO

VDDIOPO PC26 SPI1_NPCS1 TWD1 ISI_D11 ISI_D11 TWI LCD
VDDIOPO PC27 SPI1_NPCS2 TWCK1 ISI_D10 ISI_D10 TWI LCD
VVDDIOPO PC28 SPI1_NPCS3 PWMFIO ISI_D9 ISI_D9 SPILCD
VDDIOPO PC29 URXDO PWMFI2 ISI_D8 ISI_D8 HDMI_INT
VDDIOPO PC30 UTXDO ISI_PCK PI1O ISI_PCK

VDDIOPO PC31 FIQ PWMFI1 PIO Reset_ HDMI
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Table 6-22. PIO D Pin Assignment and Signal Description

Power Rail Signal Signal Signal Signal SAMA5-MB
VDDIOP1 PDO MCIO_CDA PIO PU MCIO_CDA
VDDIOP1 PD1 MCI0_DAO PIO PU MCI0_DAO
VDDIOP1 PD2 MCI0_DA1 PIO PU MCIO0_DA1
VDDIOP1 PD3 MCIO_DA2 PIO PU MCIO_DA2
VDDIOP1 PD4 MCIO_DA3 PIO PU MCI0_DA3
VDDIOP1 PD5 MCIO_DA4 TIOAO PWMH2 MCIO_DA4
VDDIOP1 PD6 MCIO_DAS TIOBO PWML2 MCIO_DAS
VDDIOP1 PD7 MCIO_DA6 TCLKO PWMH3 MCIO_DA6
VDDIOP1 PD8 MCIO_DA7 PWML3 PIO MCI0_DA7
VDDIOP1 PD9 MCIO_CK PIO PU MCI0_CK
VDDIOP1 PD10 SPIO_MISO PIO PU CM_SerFlash

VDDIOP1 PD11 SPIO_MOSI PIO PU CM_SerFlash

VDDIOP1 PD12 SPIO_SPCK PIO PU CM_SerFlash

VDDIOP1 PD13 SPIO_NPCSO PIO PU CM_SerFlash

VDDIOP1 PD14 SCKO SPI0O_NPCS1 CANRXO CANRXO
VDDIOP1 PD15 CTSO SPIO_NPCS2 CANTXO CANTXO
VDDIOP1 PD16 RTSO SPIO_NPCS3 PWMFI3 INT_AUDIO

VDDIOP1 PD17 RXDO PIO PU MCIO_CD
VDDIOP1 PD18 TXDO PIO PU MCI1_CD
VDDIOP1 PD19 ADTRG PIO PU ADTRG (HSYNC)
VDDANA PD20 ADO PIO PU LCD TSC
VDDANA PD21 AD1 PIO PU LCD TSC
VDDANA PD22 AD2 PIO PU LCD TSC
VDDANA PD23 AD3 PIO PU LCD TSC
VDDANA PD24 AD4 PIO PU LCD TSC
VDDANA PD25 AD5 P1O PU EN5V_USBA
VDDANA PD26 ADG6 PIO PU EN5V_USBB
VDDANA PD27 AD7 PIO PU EN5V_USBC
VDDANA PD28 AD8 PIO PU OVCUR_USB
VDDANA PD29 AD9 PIO PU VBUS_SENSE
VDDANA PD30 AD10 PCKO P1O MCLK_AUDIO MCLK_HDMI
VDDANA PD31 AD11 PCK1 P1O ISI_MCK

ATMEL

SAMASD3x-EK User Guide I ) 6-39
11180A-ATARM-30-Jan-13




Table 6-23. PIO E Pin Assignment and Signal Description

Power Rail Signal Signal Signal SAMA5-CM SAMA5-MB
VDDIOM PEO AO/NBSO I

VDDIOM PE1 Al I NOR

VDDIOM PE2 A2 I NOR

VDDIOM PE3 A3 I NOR

VDDIOM PE4 A4 I NOR

VDDIOM PES5 A5 I NOR

VDDIOM PEG6 A6 I NOR

VDDIOM PE7 A7 I NOR

VDDIOM PE8 A8 I NOR

VDDIOM PE9 A9 I NOR

VDDIOM PE10 Al10 I NOR

VDDIOM PE11 All I NOR

VDDIOM PE12 Al2 I NOR

VDDIOM PE13 Al3 I NOR

VDDIOM PE14 Al4 I NOR

VDDIOM PE15 Al5 SCK3 NOR

VDDIOM PE16 Al6 CTS3 NOR

VDDIOM PE17 Al7 RTS3 NOR

VDDIOM PE18 Al8 RXD3 NOR

VDDIOM PE19 Al9 TXD3 NOR

VDDIOM PE20 A20 SCK2 NOR

VDDIOM PE21 A21/NANDALE | | NOR / NAND

VDDIOM PE22 A22/NANDCLE | | NOR / NAND

VDDIOM PE23 A23 CTS2 NOR

VDDIOM PE24 A24 RTS2 Power LED ISI_RST

VDDIOM PE25 A25 RXD2 1-Wire / User LED | 1-Wire

VDDIOM PE26 NCSO TXD2 CS NOR

VDDIOM PE27 NCS1 TIOA2 PB_USERL1 LCDDAT22
VDDIOM PE28 NCS2 TIOB2 ZB_SLPTR LCDDAT23
VDDIOM PE29 NWR1/NBS1 TCLK2 ZB_RST

VDDIOM PE30 NWAIT I ZB_IRQ1 INT_ETH1
VDDIOM PE31 IRQ PWML1 ZB_IRQO HDMI_INT
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6.4.19 10 Expansion Port J1

Figure 6-41. 10 Expansion Socket J1
2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 36 38 40
e & » & & & » & & & & » » » » » e & @
e ¢ 9 & & & » & & & » & o » » » e o °
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 35 37 39

Table 6-24. 10 Expansion Socket J1 HE10 Male 2*20 Signal Descriptions

Signal Pin Num Signal
VDDIOPO / 5V 1 2 VDDIOPO / 5V
GND 3 4 GND
PAO 5 6 PA16
PAl 7 8 PAL17
PA2 9 10 PA18
PA3 11 12 PA19
PA4 13 14 PA20
PA5 15 16 PA21
PAG6 17 18 PA22
PA7 19 20 PA23
PA8 21 22 PA24
PA9 23 24 PA25
PA10 25 26 PA26
PAl11l 27 28 PA27
PA12 29 30 PA28
PA13 31 32 PA29
PAl4 33 34 PA30
PA15 35 36 PA31
GND 37 38 GND
VDDIOPO 39 40 VDDIOPO
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6.4.20 10 Expansion Port J2
Figure 6-42. 10 Expansion Socket J2
2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
e & & & & & & & & & o 4 B » > » b 0
® ® & & ® & & & & & & & » » »
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Table 6-25. Expansion Socket J2 HE10 Male 2*20 Signal Descriptions
Signal Pin Num Signal
VDDIOPO / 5V 1 2 VDDIOPO / 5V
GND 3 4 GND
PCO 5 6 PC16
PC1 7 8 PC17
PC2 9 10 PC18
PC3 11 12 PC19
PC4 13 14 PC20
PC5 15 16 PC21
PC6 17 18 PC22
PC7 19 20 PC23
PC8 21 22 PC24
PC9 23 24 PC25
PC10 25 26 PC26
PC11 27 28 PC27
PC12 29 30 PC28
PC13 31 32 PC29
PC14 33 34 PC30
PC15 35 36 PC31
GND 37 38 GND
VDDIOPO 39 40 VDDIOPO
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6.4.21 10 Expansion Port J3

Figure 6-43. 10 Expansion Socket J3
2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 36 38 40
e & & & & & » & & & &  » & 0 » e & @
® & & & & » & & & & & o & & e o °
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 35 37 39

SAMASD3x-EK

Table 6-26. Expansion Socket J3 HE10 Male 2*20 Signal Descriptions

Signal Pin Num Signal
VDDIOPO / 5V 1 2 VDDIOPO / 5V
GND 3 4 GND
PB10 5 6 PB31
PB12 7 8 PE23
PB14 9 10 PE24
PB15 11 12 PE25
PB19 13 14 PE26
PB20 15 16 PE29
PB21 17 18 PE30
PB22 19 20 PE31
PB23 21 22 PD10
PB24 23 24 PD11
PB25 25 26 PD12
PB26 27 28 PD13
PB27 29 30 PD14
PB28 31 32 PD15
PB29 33 34 PD19
PB30 35 36 PD31
GND 37 38 GND
VDDIOPO 39 40 VDDIOPO
User Guide &El@
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6.4.22  SODIMM Card Edge Socket
The SAMASD3 series-EK implements a SODIMM200 standard connector for CM board interfacing.
Please note this is not an industry standard pin-out and that it is unlikely to be compatible with off the self

SODIMM.

Figure 6-44. SODIMM200 Socket CON1
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Table 6-27. SODIMM200 CON1 Signal Descriptions

PIOC P1OB PIOA SODIMM 200 PIOA P1OB PIOC
Front Side A B Back Side
VCC 5V 1 2 VCC 5V
VCC 5V 3 4 VCC 5V
GND 5 6 VBAT
CTS2 PE23 7 8 PE29 NWR1/NBS1 TCLK2
RTS2 PE24 9 10 PE30 NWAIT
RXD2 PE25 11 12 PE31 IRQ PWML1
TXD2 PE26 13 14 GND
VDDIOM 15 16 VDDIOM
SPI1_NPCS0O | PC25 17 18 PC24 SPI1_SPCK
SPI1_MOSI PC23 19 20 PC22 SPI1_MISO
RDO PC21 21 22 PC20 RFO
GND 23 24 PC19 RKO
TDO PC18 25 26 PC17 TFO
TKO PC16 27 28 PC9 EMDIO PIO
TCLK5 EMDC PC8 29 30 PC7 EREFCK TIOB5
TIOAS ERXER PC6 31 32 GND
TIOB4 ETXEN PC4 33 34 PC5 ECRSDV TCLK4
TCLKS3 ERXO PC2 35 36 PC3 ERX1 TIOA4
TIOA3 ETX0 PCO 37 38 PC1 ETX1 TIOB3
Power Enable Enable_0 39 40 Enable_1 CS Boot Disable
KEY
VCC 3V3 41 42 VCC 3Vv3
VCC 3V3 43 44 VCC 3V3
NC Enable_2 45 46 Enable_3 NC
NC 47 48 ADVREF
LCDDAT22 TIOA2 NCS1 PE27 49 50 PE28 NCS2 TIOB2 LCDDAT23
LCDDAT20 MCI2_CDA PC10 51 52 PC11 MCI2_DAO LCDDAT19 P1O
GND 53 54 PC13 MCI2_DA2 TIOB1 LCDDAT17
LCDDAT18 TIOAl MCI2_DA1 PC12 55 56 PC15 MCI2_CK PCK2 LCDDAT21
LCDDAT16 TCLK1 MCI2_DA3 PC14 57 58 PC26 SPI1_NPCS1 ISI_D11
ISI_D10 SPI1_NPCS2 | PC27 59 60 PC28 SPI1_NPCS3 | PWMFIO ISI_D9
1SI_D8 PWMFI2 URXDO PC29 61 62 GND
PWMFI1 FIQ PC31 63 64 PC30 UTXDO ISI_PCK
VDDIOPO 65 66 VDDIOPO
LCDDATO PAO 67 68 PA1 LCDDAT1
LCDDAT2 PA2 69 70 PA3 LCDDAT3
SAMAS5D3x-EK User Guide &El@ 6-45
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Table 6-27

. SODIMM200 CONL1 Signal Descriptions

PIOC PIOB PIOCA SODIMM 200 PIOCA PIOB PIOC
GND 71 72 PA4 LCDDAT4
LCDDAT5 PAS 73 74 PAG6 LCDDAT6
LCDDAT7 PA7 75 76 PA8 LCDDATS8
LCDDAT9 PA9 77 78 PA10 LCDDAT10
LCDDAT11 PA1l 79 80 GND
LCDDAT12 PA12 81 82 PA13 LCDDAT13
LCDDAT14 PAl4 83 84 PA15 LCDDAT15
1SI_DO LCDDAT16 PA16 85 86 PA17 LCDDAT17 I1ISI_D1
I1SI_D2 TWD2 LCDDAT18 PA18 87 88 PA19 LCDDAT19 TWCK2 I1SI_D3
GND 89 90 PA20 LCDDAT20 PWMHO I1SI_D4
I1SI_D5 PWMLO LCDDAT21 PA21 91 92 PA22 LCDDAT22 PWMH1 I1SI_D6
ISI_D7 PWML1 LCDDAT23 PA23 93 94 PA24 LCDPWM
LCDDISP PA25 95 96 PA26 LCDVSYNC
LCDHSYNC PA27 97 98 GND
LCDPCK PA28 99 100 PA29 LCDDEN
ISI_VSYNC | URXD1 TWDO PA30 101 102 PA31 TWCKO UTXD1 ISI_HSYNC
VDDANA 103 104 VDDANA
PCKO AD10 PD30 105 106 PD31 AD11 PCK1
GND 107 108 PD29 AD9
AD8 PD28 109 110 PD27 AD7
AD6 PD26 111 112 PD25 AD5
AD4 PD24 113 114 PD23 AD3
AD2 PD22 115 116 GND
ADO PD20 117 118 PD21 AD1
TXDO PD18 119 120 PD19 ADTRG
PWMFI3 SPIO_NPCS3 | RTSO PD16 121 122 PD17 RXDO PIO
CANRXO SPIO_NPCS1 | SCKO PD14 123 124 PD15 CTSO SPI0O_NPCS2 | CANTXO
GND 125 126 PD13 SPI0O_NPCSO0
SPI0O_SPCK PD12 127 128 PD11 SPIO_MOSI
SPI0_MISO PD10 129 130 PD9 MCIO_CK
PIO PWML3 MCIO_DA7 PD8 131 132 PD7 MCIO_DA6 TCLKO PWMH3
PWML2 TIOBO MCIO_DA5 PD6 133 134 GND
PWMH2 TIOAO MCIO_DA4 PD5 135 136 PD4 MCIO_DA3
MCIO_DA2 PD3 137 138 PD2 MCIO_DA1
MCIO_DAO PD1 139 140 PDO MCIO_CDA
VDDIOP1 141 142 VDDIOP1
GND 143 144 PB13 GRXER PWML3
RF1 GTXER PB10 145 146 PB12 GRXDV PWMH3
CANRX1 GCRS PB14 147 148 PB15 GCOL CANTX1
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Table 6-27. SODIMM200 CONL1 Signal Descriptions

PIOC P1IOB PIOA SODIMM 200 PIOA PIOB PIOC
GTX4 MCI1_CDA PB19 149 150 PB20 MCI1_DAO GTX5
GTX6 MCI1_DAl PB21 151 152 PB22 MCI1_DA2 GTX7
GRX4 MCI1_DA3 PB23 153 154 GND
GRX5 MCI1_CK PB24 155 156 PB25 SCK1 GRX6

GND 157 158 PB27 RTS1 PWMH1
USB A USBA_DP 159 160 PB29 TXD1 PIO
USB A USBA_DM 161 162 PB31 DTXD
GND 163 164 PB30 DRXD
USB B USBB_DP 165 166 PB26 CTS1 GRX7
USB B USBB_DM 167 168 PB28 RXD1 PIO
GND 169 170 GND
USB C USBC_DP 171 172 DIB DIBP
USB C USBC_DM 173 174 DIB DIBN
GND_ETH 175 176 GND
GIGA_ETH ETHO_TX1+ 177 178 JTAGSEL SYSC
GIGA_ETH ETHO_TX1- 179 180 WKUP SYSC
GIGA_ETH ETHO_RX1+ 181 182 SHDN SYSC
GIGA_ETH ETHO_RX1- 183 184 BMS RSTJTAG
GND_ETH 185 186 nRST SYSC
GIGA_ETH ETHO_TX2+ 187 188 NTRST RSTJTAG
GIGA_ETH ETHO_TX2- 189 190 TDI RSTJTAG
GIGA_ETH ETHO_RX2+ 191 192 TCK RSTJTAG
GIGA_ETH ETHO_RX2- 193 194 T™MS RSTJTAG
GND 195 196 TDO RSTJTAG
LED2 197 198 RTCK RSTJTAG
LED1 199 200 GND

ATMEL
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6.5 Schematics

This section contains the following schematics:

6-48

Block Diagram
Describe
SODIMM

Power Supply
HSMCI

CAN & ZigBee & USART1
Audio

Smart DAA
HDMI

ETH

USB Interface
Miscellaneous
LCD & ISl
Segger - SAM3U
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REVISION HISTORY

SAMA5D3x config

ey AR - SCHEMATICS CONVENTIONS
SAMA5D31 SAMA5D33 | SAMA5D34 | SAMA5D35 (1) Resistance Unit: "K" is "Kohm", "R" is "Ohm
A 2011.11 ORIGINAL RELEASED CANO N4 v
CAN1 2) "DNP" means the component is not populated
B 2012.03 SECOND RELEASED V. . @ one: P pop
GMAC N N2 V2 y defaul
C 2012.10 THIRD RELEASED EMAC Vv v
HSMCI2 N2 N2 N2
LCcDC
JUMPER and SOLDERDROP 4 4 V
USARTO N2 N2
PAGE REFERENCE DEFAULT FUNCTION USART1 Vv v
IS1
3 JP1 1-2 VDDIOPO or 5V selection for J1 o1 V V %4 ~ TEST POlNT
JP2 1-2 VDDIOPO or 5V selection for J2 4 PAGE REFERENCE FUNCTION
JP3 1-2 VDDIOP1 or 5V selection for J3 4 TP1,TP2 GND
JP9 OPEN Default boot on embedded ROM,Close boot on external memory 4 TP3 5V
4 JP4 CLOSE Backup supply on/off 4 TP4 3v3
JP5 CLOSE Force power on function 4 TP5 VDDIOPO
. 4 TP6 VDDIOP1
5 JP6 CLOSE MCIO write protect select
B — 4 TP7 VDDIOM
JP7 CLOSE CANO diff termination select
6 N o P P8 VDDANA
JP8 CLOSE CANL1 diff termination select
JP10 OPEN Zighee Power on/off select DEFAULT NO POPULATE PARTS
12 JP14 1-2 ADVREF input selection
. PAGE REFERENCE FUNCTION
14 JP15 OPEN JTAG Enabled,close to disable
. 3 R6,R51,R50,R120 Optional PD10,PD11,PD12,PD13 from MB
14 JP16 OPEN CDC Enabled,close to disable
5 R58 Optional for MCIO Power supply mode
OPEN Enable LCD for D31,D033,034 )
11 JP17 R121 Optional for MCI1 Power supply mode
CLOSE Disable LCD for D35 ) )
6 R52, R53,R55,R56,R57,R82,JP10 Optional Zighee
TABLE OF CONTENTS R132,R133 Debug or USART1 option
7 C89,C90,R118,R119,J26 Optional Audio Line out,mic in
PAGE DESCRIPTION ) )
R80,R81 Optional MIC level setting
1 Block Diagram R230 Optional audio TK
2 Describe ) .
9 L38,L39,L40,L41 Optional HDMI EMI filter
3 SODIMM . .
R89 HDMI chip 12C address setting
4 POWER SUPPLY )
R266 Optional for 12S PCLK
5 HSMCI "
R42 Optional for LCD PCLK
6 CAN & ZIGBEE &USART1
7 AUDIO 10 R162,R170,R171,R172,R176,R177,C122,C123, Optional for KSZ8041NL
8 SmartDAA N
12 R144 Optional pull up for DS28EC20P
9 HDMI
10 ETH 13 R127 Optional for ADC triger
11 USB Interface 14 R79,R106,R107,R109,R113,R110,R112,R111,J9 | Optional JTAG
12 Miscellaneous R54 SAM3U JTAG selection
13 LCD&lISI R63 5V Option
14 Segger-SAM3U D11,D12 USB ESD protect option
R186 Main 3V3 Optional for VCC_3V3_DEBUG
PIOA USAGE PIOA USAGE PIOB USAGE PIOB USAGE PiOC USAGE PlOC USAGE PIOD USAGE PIOD USAGE PIOE USAGE PIOE USAGE
PAO LCDDO PA16 | ISI_DO PBO PB16 PCO E1_TX0 PC16 | TKO PDO MCIO_CDA PD16 | INT_AUDIO PEO PE16
PA1 LCDD1 PA17 | ISI_D1 PB1 PB17 PC1 E1_TX1 PC17 | TFO PD1 MCI0_DAO PD17 | MCIO_CD PE1 PE17
PA2 LCDD2 PA18 | ISI_D2 PB2 PB18 PC2 E1_RX0 PC18 | TDO PD2 MCIO_DA1 PD18 | MCI1_CD PE2 PE18
PA3 LCDD3 PA19 | ISI_D3 PB3 PB19 | MCI1_CDA PC3 E1_RX1 PC19 | RKO PD3 MCI0_DA2 PD19 | ADTRG PE3 PE19
PA4 LCDD4 PA20 | ISI_D4 PB4 PB20 | MCI1_DAO PC4 E1_TXEN PC20 | RFO PD4 MCIO_DA3 PD20 | ADO_XP PE4 PE20
PAS LCDD5 PA21 | ISI_D5 PBS PB21 | MCI1_DA1l PC5 E1_CRSDV PC21 | RDO PD5 MCI0_DA4 PD21 | AD1_XM PES PE21
PAG6 LCDD6 PA22 | ISI_D6 PB6 PB22 | MCI1_DA2 PCé E1_RXER PC22 | SPI1_MISO PD6 MCIO_DAS PD22 | AD2_YP PE6 PE22
PA7 LCDD7 PA23 | ISI_D7 PB7 PB23 | MCI1_DA3 PC7 E1_TXCK PC23 | SPI1_MOSI PD7 MCIO_DA6 PD23 | AD3_YM PE7 PE23
PA8 LCDD8 PA24 | LCDPWM PB8 PB24 | MCI1_CK PC8 E1_MDC PC24 | SPI1_SPCK PD8 MCIO_DA7 PD24 | AD4_LR PE8 PE24 | ISI_RST
PA9 LCDD9 PA25 | LCDDISP PB9 PB25 PC9 E1_MDIO PC25 | SPI1_NPCSO PD9 MCI0_CK PD25 | EN5V_HDA PE9 PE25 | ONE_WIRE
PA10 | LCDD10 PA26 | LCDVSYNC PB10 | PWR_MCIO PB26 | CTS1 PC10 | LCDD20 PC26 | TWD1 ISI_D11 | PD10 PD26 | EN5V_HDB PE10 PE26
PA11 | LCDD11 PA27 | LCDHSYNC PB11 PB27 | RTS1 PC11 | LCDD19 PC27 | TWCK1 ISI_D10 | PD11 PD27 | EN5V_HDC PE11 PE27 | PB_USER1 LCDD22
PA12 | LCDD12 PA28 | LCDPCK PB12 | PWR_MCI1 PB28 | RXD1 PC12 | LCDD18 PC28 | SPI1_NPCS3 ISI_D9 PD12 PD28 | OVCUR_USB PE12 PE28 | ZB_SLPTR LCDD23
PA13 | LCDD13 PA29 | LCDDEN PB13 PB29 | TXD1 PC13 | LCDD17 PC29 | HDMI_INT 1SI_D8 PD13 PD29 | VBUS_SENSE PE13 PE29 | ZB_RST
PA14 | LCDD14 PA30 | TWDO ISI_VSYNC| PB14 | CANRX1 PB30 | DRXD PC14 | LCDD16 PC30 ISI_PCK | PD14 | CANRX0 PD30 | PCKO(Audio,HDMI) PE14 PE30 | ZB_IRQ1 INT_ETH1
PA15 | LCDD15 PA31 | TWCKO ISI_HSYNC| PB15 | CANTX1 PB31 | DTXD PC15 | LCDD21 PC31 | RESET_HDMI PD15 | CANTXO0 PD31 | PCK1(ISI_MCK) PE15 PE31 | ZB_IRQO
[
L SAMASDIXMB
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JP9 for BMS Config:
‘When Open,BMS:

: Boot on embeded ROM

When Close,BMS=0: Boot on External memory 2 112 5v
~
I:l )
VCC5Y_1 VCC5V_2
sp2 5 vcesv3 VCC5V_4 1 | o oxa
I 7| GNo1 VeAT PE5 7B RSTN e, 24 1 ool
13 pE2s <1 1Sl _RST PE2s PES0 PES0 7B TROL TNT ETHL == .. 10136 ,|| 3100
213 ONE_ W RE PE3L__ZB | RO 26 PAO___ 5
12,1 PE2S <> PE25 PE31 [z <] PE31 13, AL 10O
VBDIOM L PE26 GND13 ’ PAD 0 O
Freet 17 opions vooou s e WPMee o i G
136 SPI 1 MBI 9 20 PC22__SPI1 M 136 — 00
! pc23 <1 RD T PCc23 PC22 [57 5e20 RE <1 Pc22 4 AS
7 pc21 <} 73| PC21 PC20 57 5E1g > Egig ; A gg_
79 < D pcig |~ 25 | GND2 PC19 756 PCl7 _TF D<:I 79 PAT_19 | 0O
79 ol = TK PC16 27| PC18 PC17 58 PCO __EL MDY o PAS_21 [ 0O
0 pee < S o N po7 3 —Per L IXK = b P22 [0 O
0 PeEs = EL_RXER PC 31 37 PC7 P25 195
10 I — EL TXEN _C 3| e CNDMEe T pes ELGRSDV. . g paL 27 19 ]
v s R e EIRA ks 10 Pz 29160
0 pcg S T S A = . = ro 10 b oo
39 40 P 33
4 PWR_EN [> Enable_0 Enable_1 <<__] CS_BOOT_DISABLE 12 ,Q 35 -g&
3v3 3v3 37
T KEY i il 100
0 o
41 4
1 3 veeava_1 VCC3v3_2 1 vooiopo |—]
75| vCC3v3_3 VCC3V3_4 [ VDDIOPO
X—7| Enable_2 Enable_3 [—Zg—X L
12138 e PB USERL _ LCDD22 pE27 | *ag | NCl ADVREF 55 RN ZK] 78 SIPTR = "B 156 P2
1213, PE27 CCODo0 5C10 T PE27 PE28 |57 PCi1 9 o 1
: pc10 <__} 3| PC10 PC11 57 FC13  LCDDLY > Egg ig‘g
139 cl2 < ¥ LcoD18 pci2 55| GND3 PC13 [ 5 FCl5  LCDOPL =t 19 o
3 o <1 oD PC14 57| PC12 PC15 g PC26 TS _DIL peas. 13
b Pl TVWOKL SI_D10 PC27 59 | PC14 PC26 I"60 Fczs SPI1 NPCS3 T8 D9 o—1 e 2
e e LM TNT TSI reoo 1| PC27 PC28 57 <Jpcs 13 VD22
e PC29 > oM PCat 53| PC29 GND15 57 PC30 ISl_PCK___— 13 1
pest VDDIOPO } 65 | PC3l o [res | \QDIOPO peso I El og
L Do teao 67| vopIoPo_1 VDDIOPO_2 [-gg AT Ness ' 5Co 5
12‘3 A <1 LCDD2 PA2 69 | PAO PAL 7 PAs  LCDD > S ig‘g el 729
. PA2 <} 71| PA2 PA3 |7 A > b8 e 0O
139 LCDD PAS LEN v e 22 PAG__ LCDD Y PC; o0
130 PAs <] Yons P 75 PAS PAG [ PAS :>:> pA8 139 PC
139 pA7 <] PG 77| PA7 PALO 139 PC 06
138 PAY < CCODLT A 79| PA9 > : 5Ci O O,
139 PALZ < LCDD12 PAl LT Feps > PA3 139 bC 190 o]
139 PALE <] 4 PALS 83| PAa > PAI5 139 Pcs 21150
13 pats <o D0 e 8 1 pat6 SEDL =S par 13 PCO 28 [ o]
13 Pats <15 D2 = S {pa1s S8 —=< pao 13 pcio 25 [0 O]
89 STDA 1 —< pao 13 PCIL 27 15 o]
1Sl_D5 PA21 91 | GNDS SI_D6 PC
13 [ —— o PAos 93| PA21 T > PA2 13 Feir T [ ©
13 PA23 <1 PA23 S — N %
13 A2 CDDLSP__ PA% o LOOVSY PA26 139 PCL4 33 1561
139 e CC LCDHSY] PA2 97 | PA25 > ' PC1s 3515 o]
e s CD PAZS 99 Eﬁ;g EvRC> PR 139 | stioo
1370 PAsoOC TSI_VSYNC PA30 01 TST_HSYI 1370 39
7, 03| PA30 < >>PA31L 7, 0 O
pckdPPANA 530 05 | VDDANA_L ] vooioPo {—
79 PD30 <} %5 1 P30 e e PoaL 13
| PD:
OVCUR USB__ PD28 09 | GND6 <
C>————Rev s+ >
ﬁ F;[[J)Zzae V. _FDB PD26 gg;g > Egg ﬁ
13 <1 A4 T PD24 PD23 13
1 P02 <> A D52 PD24 VDDIOP1 5V
13 o < 0, PD20. Foos < >Pp21 13
5 PD18 > 1 PD18 9 PD19 13 I3
7 PD16 < > AUNO POiE 11701 PD17 5 1 3
! ANRX Foid 53 PD16 :
PD14 > 55— PD14 53R Pois > "D15 N
PD12 RS0 22R DNP 27 53‘?27 22R PD1L
PD10_R6 22R D 29 MO0 Ok Y 73
s 55 31| PD10 el < >>PD9 g D2X20-H
5 Foe 8 00 Do PO LR 3 i lloo
PD6
5 PDs <L > Lo D4 33 3? PD5 M:'mg DL < >PD4 ° 'Ill PB10 g 00 PB31 ||I'
. = C0 D0 PD 39| P03 M0 COA < >pp2 S Per 700 =5
5 PD1 L > - 71| PD1 PDO : PDO 5 PBL 0 O PE24
VDDIOP1 | VDDIOP1_1 VDDIOP1_2 { VvDDIOP1 P g g PE2S
PVR MOIO _ PB10 75| GND8 NC2 PB12__PWR M 1 P 7__PE26
e R o1 A roiz 1B =R b Rkl
5 PB1Y LT > C 1 PB1 49 50 PB20 1 DAO T >pB20 5 __PB21 oot PE30
5 PE2 <> CI1 DAl PE2 i P PB20 I 757 T b2 1T DR PB : a2z 1919 120 —pea
5 Ol DA3  Pe2 3| PB2t PB22 757 pB22 PB23 21 22__PD10
s PB23 <> S PEos | 185 PB23 GND20 7551 pgos s 23 29122 o
PB24 <> 57| PB24 PB25 55 FE27 RTS: o5 25 [ 9126 Fo
[ 159 | GND23 PB27 [ 750 P29 TXD! > re2r 6 —Peoe 27 [291 28 Fo
ISz LT gt Pha; | 162 | pB3L_DIX = e e pezr 29 [0 T30 o
| 53 UsBA_DM PB3L [1§7 ] : RPN 70
165 | GND10 PB30 [Tg6 B <__]pPB30 146 B3 33 T°% T3 o
1 usBB_DP <> USBB_DP PB26 [ 5% __CIS <__rPB26 6 —22 35 10 o 5
| 67 | 68 PB28 DL PB30_35 36 PDaL
1 UsBB_DM <> 59| USBB_DM PB28 |77 <_Ipe2s 6 3710 33
71 GND11 GND9 17 'I|| O 070 ||I'
11 USBC_DP <_>> 73| USBC_DP DIBP |73 {_—> DBP 8 0 O
11 ysec DM <> 75— usBc_bm DIBN |7 {—> DBN 8 vooiom —] L—ooiom
103  ETHO_GND<__} 77-{ GND_ETHL GND21 17
10 ETHO_TX1+ <<__>> 79| ETHO_TX1+ JTAGSEL [1g5X
10 ETHO_TX1- <_>> a1 | ETHO_TX1- WKUP [-7g7 < 1 WAKE UP 12
10 ETHO_RX1+<<_>> g3 ETHO_RX1+ SHDN |-1g7 VS > sHoN - 4
10 ETHO_RX1- <_>> g5 | ETHO_RX1- BMS [Fgg— T —
103  ETHO_GND<__} g7 | GND_ETH2 NRST [~1gg NRST 10,1214
10 ETHO_TX2+ <_>> g9 | ETHO_TX2+ nTRST |90 INTRST 14
10 ETHO_TX2- < > 91| ETHO_TX2- TDI [197 ToI 14
10 ETHO_RX2+ <> 93| ETHO_RX2+ TCK [Tog ] TCK 14
10 ETHO_RX2- <> 95| ETHO_RX2- ™S o5 1 TMS 14
" 97| GND12 TDO [Tog Dy {ve] 14
ETHO_LED2 >> 99| LED2 RTCK 00 {___>>RTCK 14
10 ETHO_LED1 [_>> LED1 GND22
16126181 C Derek | 30-Sep-12 | XX _|XOCKXXXX
B Derek | 30-Mar-12 | XX_[XXXXX-XX
A Derek | 11-Nov-11 | XX | XXX00CKX
L————— 1 REM MODIF. | DES.| DATE_ | VER DATE
SAMASD3x-MB ISCALE 1'1 REV.| SHEET
SODIMM -E'@' C 3/14
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JP4

MN1 MN2 5V
ZENO56V230A16LS BNX002-01 31 2
4 5V INPUT 1 3 1T osl2 R T A L_>VBAT 123 .
= é_l N 3 4 N l SIP2
A l—% N PSG gg; 5 C2 C1l
c3 cos |8 33u 100n
DC POWER JACK 100n
5V/2A Input
—_ — 100n
3v3
R25 3Vv3 3Vv3
10k
VOUT =
0.8V x (Rtop + Rbottom)/Rbottom L1
Q6 . PWR_EN R1 220ohm at 100MHz o
IRLML2402 |3 L_>PWREN 3 100k C5  gp_10n 1 2 VDDISI 13
5V MN3 L] 14 >
I C120 5v RT9018B-18GSP L R2 47k |
1u 1 8 M 1 R3
1 X POWER_E 2 | PGOOD  GND 77
3 EN ADJ [F5 470R
7N VIN | VOUT & *
2 * VDD W NC [
) R4 . "
1= 100k > R5 c8
= —==*C6 c7 15k 1u ==C9 D2
10u 1u 10 W Red
PWR_EN# ~
L L 2 L &
Qi 5 4 N
Si1563EDH
o 1
C57 =
W i °
100n I
| 5V ——O T1P3
— QTP v3 ——O TP4
3
+—O7P2 VDDIOPO —————() TP5
R7 RS VDDIOPl'—( ) TP6 ||
10k 10k (1352 VDDIOM |——— () TP7
Place C22 near MN3.pin2 1 VDDANA O P8
3 — - —
ADHESIVE FEET
Z6 z7 z17 C Derek | 30-Sep-12 | XX__DOCXXRXXX | A
on on on B Derek [ 30-Mar-12] XX [XX-XXX-XX
A Derek | 11-Nov-11 | X.X__| XX-XXX-XX
REV| MODIF. DES. DATE VER DATE
28 79 SAMA5D3x-MB SCALE .1/1. REV SZEET
on on POWER SUPPLY _E_@ C 44
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VDD_MCIO VDD_MCIO
VDDIOP1 T T
RR3 MCIO
P6 R15 R16 R17 R18 R26 R36 R38 R3g| |
1 2 1l cao 10u
R49
sIP2 10k C12 441000 ‘
= b8k 68k |8k P8k |68k |68k B8k 68K, |o ' “
(MCI0_WP)
3 P17 < (MCI0_CD)
RR4 37 16 VDDIOP1
3 PD2 << > (MCI0_DA1) 1 8 s =
(MCI0_DAO) 2 7 7 14
3 PD1 <> 2 5 R 5
FVNVE [ e— —_
3 PD9 (MCI0_CK) i ———— =
——]
% RR5 % 27R 3 13 R58
(MCI0_CDA) 2 — 12 0R
3 PDO0 <> | e— ~
(MCI0_DA3) 3 6 1 11
3 PD4 <_>> (MCI0 DA) i = 5 o DNP
3 PD3 <> . PB10 3
7SDMM-B0-2211
RR42 27R = VDD_MCIO
<> (MCI0_DA4) 1 8 5
3 Poe (MCIO DAS) 2 7 “| IRLML6402
3 PD7 (MCI0_DA6) 3 6
3 PD8 (MCI0_DA7) 4 5
RR4,RR5,RR42 near SODIMM place =
SD/MMCPIlus CARD INTERFACE - MCIO
VDDIOP1 vDD_MC1
R10 R11 R12 R13
R9
10k R14
10k VDDIOP1
b8k |68k 68k 8K
3 pp1s  <___—(MCi CD) .
55 Micro SD
RR1 27R 10 W3 |_ R121
3 oeen <> A 7 1 R«
3 PB20 <> 3 5 5 ] o DNP
%—\/\/—g | — PB12 3
3 PB24 <> (MCIL CK) i ———— ﬂ
3 (MCI1_CDA) 1 8 3 — VDD_MCI1
pe19 (MCI1_DA3) 2 7 > ]
3 pB23 (MCI1_DA2) 3 6 1|d
3 PB22 i s r =
ANV [ PJS008-2110-0
RR2 27R c93 c11 9
10u == 100n
RR1,RR2 near SODIMM place T -
Ali
C Derek | 30-Sep-12 | XX [XX-XXX-XX
B Derek | 30-Mar-12 | X.X_[XX-XXX-XX
A Derek [ 11-Nov-11 | X.X | XX-XXX-XX
L | REV[ MODIF. DES. DATE VER. DATE
. SAMA5D3x-MB SCALE 1/1 REV.| SHEET
—— = 5
HSMCI /
L | E'@' C 14
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N

CAN INTERFACE " . e e

M
3v3 1
| R21 10k 8 [ o siP2 120R iy 2
CANH [+ El
1 6 ’ 2
PD15 [_> CANTXO R20 OR D  CANL I 5 CANO
vDDIOP1 |—R40 10k 51en vee 12 VDDIOPO :
pp14 < CANRXO 4 P MIMOGO6GEO06-H
SNB5HVD234DR c20 —=
100n c21
10u
P8
R34
1 2 327
MN6 1
3v3
| R32 10k 8 SIP2 120R v 2
CANTX1 R33 R 1 " camn & ' | : CAN1
13,3 PB15 [_> D CANL | :
vbDIoP1 | R85 10k 5oy vee |2 VDDIOPO =
133 pBl4 < }-CANRX1 R37 R 410 oo l2 1 MIMOBO6GE6-H
SNB5HVD234DR c23 i
c24
100n| 10u
VDDIOP1
c13| ci4 MN4
3 6  C16 g4100n
4.7u| 100n vee Cl+ ==
VDDIOP1 23 20 s
T ‘M GND C1- 1
10
2 6 O
cor €17 gy100n :
4 7
C2- 3 O
24 C19 44100 8
C3+ C19 n vy O
22 x 9 _O
c3- »—1—0
RTS1 R27 OR 7 18 RTSC1 O
: PB27 [ >Ry R28 R : g | TN TIOUT 777 TXDCL
PB29 [ >—7=E R137 oR 9] T2IN T20UT |76
143 PBIL >—— \6,\\(p‘—] TN  T30UT Q s
10 15 R29 OR 2200hm at 100MHz
3 PB26 < CTS1 R30 OR »<—11 | RIOUT RLIN 77 CTSC1 1 2
RXD1 R31 OR  _ 12 | R20UT  R2IN 3 RXDCL
s PB28 << I piyp R133 O0R R3OUT  R3IN L
. PB30 <<} & ADMB3312EARU EARTH_RS232

DNP
DNP
DNP DNP
DNP J10 DNP
ZB_RSTN R52 OR 1 2 R53 OR ZB_1RQO
133 PE29[__>—78—TRO1 R56 or 3|98 [7 Rrs7 R ZBSLPTR _—> FE3t 133
10133 pEs0 <__15PT1 NPCS3 RGBS or 522 [ SPTL_MOSI | PE2S 1339
13,3 = PC23 13,3
: Pc28 [_>—8pI1-|IS0 Re2 or 7|99 [ SPIT_SPCK [ :
133 pc22 <<} = 5188 (g > T ] PC24 133
oo ‘ b svs C Derek | 30-Sep-12 | X.X__[XX-XXXX.
BD10-H c26 C27 DNPDNP B Derek | 30-Mar-12 [ X.-X_|XX-XXX-XX|
C252m 2.2n 2.2u A Derek | 11-Nov-11 | X.X_|XX-XXX-XX
T 15pT T L | REV[ MODIF. DES. DATE VER. DATE
SAMA5D3x-MB SCALE REV.| SHEET
) L | 1/1 6
= CAN & ZIGBEE & USART1 G@ C 44
= prew—y e r—

5 4 3 2 | 1




3v3
3Vv3 L27
220ohm at 100MHz
r N2 o 1 l
vc140 l c141 c137 c142
10u 100n
4.7u 100n
D = D
AUDIO_GND
AUD_1V8 |26 AVDD1V8 AVDD1V8
T 2200hm at 100MHz Q
1 2 . C46 gg2.2u UDIO_GND VDDIOPO
c138-L C139 AUD_1V8 T
10u 100n T
HEADPHONE 6 l |
22% at 100MHz AUDIO_GND C135
1 2 ®f o 100n
MN10 Q 2 <« ~ o
2 v L
a a a a a =
L7 15 a a o a a 3 R226 OR PAZ0 1339
2200hm at 100MHE HPOUTR Z 32 2 3 SDA 3 R234 O0R b
X 0 @ & © SCLK PA31 13,39
1 1 A2 . 13 S o0 0 o
e l HPOUTL
14 R227 33R __PCKO
& Cl44 = cu45[ RI8 20R CB89 41000 HPOUTFB R230 ORDNP T G’:l ngg gg
100n 100n 100n MCLK 28 R231 OR R pPC19 3
c 4 3 ¥N ) 18 29 R228 OR R:—:>> P20 3 c
STEREO_3.5mm Col == == g 126 16 LINEOUTR BCLK/GPIO4 30 R229 OR T:—[ >>
T T DNP DNP LINEOUTL LRCLK < ] PCI7 39
J15 470p 470p N MD1x5 DNP 17 31 R232 0R R > PCa1 3
R84 R85 |AUDIO_GND 5 LINEOUTFB ADCDAT 733 R233 0R T ] rcis 39
20R 20R 1 DACDAT i
3
2 1
— OTT —wic | 25 IRQ/GPIOL INT_AUDIO . pp1s 3
INIR/DMICDAT2
AUDIO_GND  AUDIO_GND AUDIO_GND 1 27 8  c45 2.2u
MIC1 - - - IN1L/DMICDATL N e
I
- Ny AUDIO_GND cuspy 4t 21| o 0
Mic1 L C136§) 47u 20 CPCB 777
AUDIO_GND —9— MICBIAS CPVOUTP
MP6027P R126 K2 ) 12
w o CPVOUTN
24 a =) = ca1
=z =z
AUDIO_GND 26 | IN2R & 82 & cas == 22u
IN2L < Ada O 2.2u
R86 R87 WMB904
L3 2K2 2K2 & LR
B LINE |N 220ohm at 100MHz B
1 A2 c28 gy 1u
2 v i
L4 ) N
2200hm at 100MHz AUDIO_GND  AUDIO_GND AUDIO_GND
1 1 A2 c29 W 1u
R80 R81 L
3 47k 47k R178 OR
STEREO_3.5mm c42 = c43 DNP DNP
13 470p 470p )
AUDIO_GND =
AV A4 3v3 AUD_1V8
AUDIO_GND  AUDIO_GND AUDIO_GND T MN7
1 5
VIN VOUuT
| 2
‘\M GND
A 3 c35 A
EN
c30 ; 100n
C36  SPX5205M5- C Derek | 30-Sep-12 | XX_|XX-XXX-XX
4.7u C37 o 2.2u 150mA capabi B Derek | 30-Mar-12 | X:X__[XX-XXX-XX
100n A Derek | T1-Nov-11 | XX | XX-XXX-XX
— L | REV[ _MODIF. DES. DATE VER. DATE
. SAMA5D3x-MB | |scALE 1/1 REV. | SHEET
= =l 7
AUDI
| uDIo ] G'@' C 44
“Thi propery tolegal proceedings.
5 4 3 2 | 1




0805
R92 6.81M . 1 A2
MN11 ' J16
MMBD3004S-7-F - c63 1 L]
12 4 oy
X——— TEST RAC 470p D4 3
D5 MMBD3004S-7-F g RJLL
15 5 1 L9 = c64 o
-L PWR TAC DAA_GND 2200hm at 100MHz B3100M-13-F <
470p IMOB06GEO06-H
ces 2| oo ro3 %% 6.g1m 1 A2 o
100n c66 Eic |11 C67 ggioon N
100n
OR can be replaced by
bead to improve EMI DAA_GND R94 DAA_GND 100V c
™1 DAA_GND [ o c68 JJ47n
3 pBN [>RI168 R 18 1 bien R
237K ¥ R95 ¥ R96 2 Ro97 2 R98
5770F | o fgg 280R 280R 280R 280R
pl n
1% 1% 1% 1%
R167, OR 1 e)f|(e 10 R99 100R 1
>R AANE— T AR
3 DIBP 14 EIO MMBAT42 DAA_GAD 1206 1206 1206 1206
LAN0066-50 pIBP ar |2
c71
-
150pF 150pF ™0 Q5
"
TXF MMBAT42
— 1
= DVDD VDD
GPIO
¢ o
c73 > u
100n - <] CX20548-11Z
= R102
110R
DAA_GND
c74 8
100n 2 RI103
9R1 R94,C68 should be placed near Pin6(RXI),
1% and should be no vias on the RXI Net.
DAA_GND 1206
DAA_GND
A
C Derek | 30-Sep-12 | X-X__|XX-XXX-XX}
B Derek | 30-Mar-12 | XX_[XX-XXX-XX}
A Derek | 11-Nov-11 | XX_|XX-XXX-XX]
L ) V[ wooE DES. DATE VER. ATE
SAMA5D3x-MB SCALE 1/1 REV. | SHEET
C 8
SmartDAA "Ef'@' 44
5 | 4 | 3 | 2

L8
2200hm at 100MHz




1

133 Ppc29

13,3,7 PA30
13,37 pA31

133 PAO
133 PAL
133 PA2
133 pA3
133 PA4
13,3 PA5
133 PAG
133  PA7
133 pag
133 PA9
133 PA10
133 PAll
133 PA12
133 PpA13
133 PAl4
133 PA15
133  PCl4
133  pC13
133 pc12
133 pcCll
133 PC10
133  PC15
12,133 PE27
1336 PE28

133 PA28

133 PA26
133 PA27
133 PA29
3 PC31

3,7 PC16

37 pPC17
37 pPC18

37 PD30

v HDMI Spec.
> HOMI_INT Ro1 K2 gy F1 +4.8V < PVDD5 < +5.3V
1 D7 PVDD5
18121.160/12 RB160M-60 JEW
<> TWDO R272 OR 3v3 Type A connector
=5_TIICKO R273 OR R105 R104 100n
DNP 2K2 2K2
R89 4.7k
3v3} RO =B
4.7k RR)
LOW:72h(Defult) R8s HPD_Sil R108, OR HPD o
4.7k
0
| DDCSDA
= MNg R e F‘T% B[E é'?l%J' | DDCSCL =
g < A< <0 ok <+ -
CDD 1 32 o Oo 1l az 4O 59 .
<>+ ﬁ g RRETD Y00 8 %5 Qo IT 0g O+ et p17 1 pis X :
_p2 TX G
8 LCDDAT?2 _22R 3 30 D7 © 00 ag ™@C E‘gws}gws E‘gws TXC+ o [®
4 29 62 5
S s L —— e —
LCDD D4 TXO-
OC) LC Jﬁ 6 ;;st 251 D5 65 TX 1+ i a
<> ALL 21 be TX1+ 64 T 1
LLUDD D7 TX1- p—r —_— a
AT8 23 TXit
<> =9 D8 =
CDD 0 68 5
<>TeOpATIO T2 D9 mer g5t S— N
< > TEPDATIL D10 ™2 pr—""= e
> DAT12 bi1 56 EXT SW_R265, 4.3K/1% 00 1 | oy | 2 Tx0+ -
<> D12 EXT_SWING
= A RR27 o5 HDM19SW-4-1R-H, |,
<> L DA 22R Di4 = R74 OR olop2s
< La DAT15 D15 Closeto Chip 2
A
8 LCDDAT17 RR28 17| D16 L1g
AT18 22R D17 0 AYCC12 1 A2 R75 0R =
<> AT1O D18 AVCC_1 |55 ) {/
<_>TCDDAT20 D19 AvCC_2 JE49 Jt.:so Jt.:sl JE52 Jt-: EBMS321611A520 L40
<> AT21 RR29 D20 57 —teca2 1) 4 3 lrxa
<> CDDAT22 2R p21 AGND_1 ["53 In Tin Jin Tin T2 T 1o LSV
< >TCPDATS D22 AGND_2 u 11| a2 Txas
<> RA2 TkONP ose to SiT902x'| D23 69 R4L 1k 3v3
I|| I0_SEL —
- = L19 R76 C990
LCDPCK R260, 22R  CLK_HDMI l 20 . ovees 1 12 lovcesys 1 A2 T
<> 121 U/
. |jovceis 2 j
DVSYNC RR30 2 VSYNC_HDMI__ 35 2 |46 l l l EBMS321611A520
8 CDHSYNC 22R 3 HSYNC HOMI 34 1] VSYNC loveeis s C55 == C56 == C58
= LCDDEN 1 DE_HDMI 33 )| HSYNC 10_SEL: 100n ] 100n | 100n
[——>- RESET_HDWI R264, > S22R __RST# - LOW=3.3V
r184 X ) 10k ] X HIGH=1.8V
8ok Y e 0r . .
LRCLK R270 33R R78 0R
_>—7at R284, OR 1v2
> Ve L22 To keep TMDS pair impedance maintain at 100 ohm ,
oVeC12 3 EE;’V'S321611A520 pls share common choke pad with shunted resistor
Svecet l l 3/ MN12_RClamp0514M
¢ 5
——>FPCKO R266, 3R W CVCC12_6 e TX2+ LINE4 NC2 X2+
ol 1£C83 == C78 == C79 == C80 X2 NoEt Ne2 T>2
DNP 2~ TSPDIE 3 | conr ggg Tou T 100n ]' 100n T 100n - i E
O——— g + [S 2 +
; TSE  conp . LINE2 NC1 5 .
Sil9022ACUN TX1 NC3  LINE1 14
RIR[B
= MN13 RClamp0514M
5
K? LINE4 NC2 [ K?
NC4  LINE3
3v3 v2 Txc+ [ 9]GND_ VvCC [ TXC+
MN8 e LINE2 NC1 [T e
1 5 NC3  LINEL
7 VIN VOouT
/ L
J_ GND c86
3 4
fggn fgj EN BYP F—X 10u
RT9013-12PB
Derek | 30-Sep-12 | X.X_[XX-XXX-XX]
Derek | 30-Mar-12 | X.X [XX-XXX-XX]
Derek | 11-Nov-11 | XX_|XX-XXX-XX
_ 1 VODIF DES. DATE VER ATE
SAMA5D3x-MB SCALE 1/1 REV. SHEET
== 9
E— c| %




wwww

wWwww

3

weer ETH1
c122
100n
PN GND ETHL 10Base-T/100Base-TX
L20 €100 -
2200hm at 100MHz
1 2 R170 R162
49.9R 49.9R ™~
DNP DNP [NEARTH_ ETHL
EARTH_ETH1 GND_ETH1
22R
RR17 MN20 0| ©
19 324 bl
br < xek 1 s [ | REF_CLK/B-CAST_OFF 7 1 o T
pCL > X1 2 7 25 ™P DG .|_O
r > X0 3 6 24 | TXD1 R176 OR_DNP 4 LT
XEN 4 5 23| TXDO DIIG =
pca [> T3 TXEN 6 2 fo- % 2
14| PHYADO XM I—()
s 15 PHYADL
PC3 <} 7 16| RXDU/PHYAD2 E1_AVDDT |—¢
pc2 <1 RXDO/DUPLEX
3 18 5 3 o+ RX+ ~3
pPcs < 5 >0-| CRS_DV/CONFIG2 RXP WG LJuu\J_O
PC6 <1 55| RXER/ISO k177 0R DNP s bt % e
55 CONFIGL S
CONFIGO 4 6 Ro- % ®LRx- ~6
RXM
22R R60 1k
RR18 VDDIORO|—¢ R59 1k cus | | c120
E1 MDC 1 12 2 €39 g92.2u 100n 100n
ppcgg%) E1 MDIO 2 7 1 I | Mo KSZ8051RNL VDD_1v2 t R171 R172 5] 75 s
INT ETHL 3 6 21 | MDIO_ C12449100n 49.9R 49.9R 7 e 4
PE30 <<} INTRP/NAND 1 - BNP BNP H
N VDDIOPO L2 E1_AVDDT GND 733 GND_ETH1 5
2200hm at 100MHz PADDLE 55 1nF -
1 /{ 2 3 NC1 75 8 7
s VDDA_3V3 NC2 (57 c123 —
ler
@-lepel @f~fepe l Rggﬁ 10 _Ri73 6.49K1% VDDIOPO 100n = ]
RR21 —=*c31 c32 VNV 1 DNP
RR20 10k 10u 100n na JO0-0061NL
10k =
e NI B <o |8__ETHL X0 @@ GND_ETH1 EARTH_ETH1
E = RR22
VDDIOPO! = = DDIOPO . — o
VvDDIO Xl e VDDIOPO
At the De-Assertion of Reset: l
01 =+C34 == C38 30
PHY ADD[2:0]:001 T 10 1000 LEDO/NWAYEN [—37
CONFIG[2:0]:001,Mode:RMIl LEDY/SPEED
Duplex Mode:Half Duplex I
Isolate Mode:Disable = a2
- 12143 NRST [ >——""——"%
zpeedAMDde’\-‘looMbp,S Enal RESET KSZ8041NL:R162,R170,R171,R172,R176,R177,C122,C123 are needed.
way Auto-Negotiation:Enable KSZ8051NL:R162,R170,R171,R172,R176,R177,C122,C123 are not needed.
17
8 | TRD4+  T4/A T4/B TRP4+ 7
D
3 ETHO_RX2+ C—I
3 ETHO_RX2- D_I ETHO_GND ¢ |-C125§100n 7 {TRCT4 e
9 | TRD4- TRP4- ~8
1:1 O
3 | TRD3+ T3/A T3/8 TRES+ 8
D J
9
3 ETHO_TX2¢ D_, C126,100n 1 | TRCT3
X e ATYYVRL AN
3 ETHO_TX2 ETHO_GND —— DI ® 75 OHM
2 | TRD3- M TRP3- OS
1:1
4 | TRO2+ T2/A T2/8 TRP2+ 3
°) J
U
3 ETHD RX1+ GJ C12744100n 6 | TRCT2
- —_— Y Y AN ¢
3 ETHO_RX1 ETHO_GND ji00n 5 | % QA
o | 0 e o2 10Base-T/100Base-TX/1000BASE-T
1:1
11 | TRD1+ T1/A T1/B TRPL 1
D J
9
3 ETHO_TX1+ D_, C12804100n 12 | TRCT1
. e ATYYVRL AN
3 ETHO_TX1 ETHO_GND = Q ® 75 OHM
10 | TRDL- ® TRPL- 2
1:1
13 YELLOW LED -
3 ETHO_LED2 <} "% INF, 2KV
3 ETHO_LED1 <<} 15 CREEN Lf([:(
L23 17 | GREEN LED (SHIELD)
2200hm at 100MHz
1 2 C Derek| 30-Sep- X XXXXXXN]
ETHO_GND J0G-0003NL o[, o < B Derek]| 30-Mar-12 | XX_[XOCOXXXN]
IS A= VDDIOP1 A Derek | 11-Nov-11 | X-X_[XX-XXX-XX]
L ——— DES. DATE VER ATE
EARTH_ETHO R165, 470R SAMASD3x-MB SoAE 171 REV. | SHEET
ETHO_GND EARTH_ETHO R168 470R L, 10
ETH C /
LM = 14




USBB_DP 3
USBB_DM 3
L12
P MN14 MN19
‘ 1 2 1 EN5V_HDB
l hv = OUTA  ENA 1y w1 o026
c102 2200hth at 100MHz 7 2 OVCUR_USB_PD28 <1
100n + C103 c1o01 E_ IN FLGA > rbe 3
33u 100n = 4 Jov 2A | 3
L13 6 3 G
= L GNG  FLGB 2
- - vee GND
1 2 5 4 EN5V_HDC
X//X OUTE ENB N74LVC2GU04 i
1 €105 l + C104  2200hf at 100MHz | AIC1526-1GS S c26u =
9 100n 33u = 100n
Dual USB A
5 1T |
g Eg USBC_DM 3
21
220ohm at 100MHz
1 A2 1)2
= TN =
EARTH_USB = EARTH_USB
3v3
L14
MN15 R163
1 2 47k
13 5V_LCD <K & B OUTA  ENA
€107 l + C106 2200hin at 100MHz 7
100n 33 ClOBE IN FLGA > ENPWRLCD 13
100n = -
L15 6 OVCUR_USB __ PD28
= = GNG  FLGB JP17 OPEN:Enable LCD for D31,D33,D34
1 2 5 EN5V_HDA CLOSE:Disable LCD for D35
& OUTE  ENB siP2 sable LEDTor
€109 l 2200hth at 100MHz | AIC1526-1GS
100n c75 = 3v3 =
10u
MN21 27137
6 1y a1 LCD_DETECT# 13
_ R138 47k (VBUS SENSE) — pppe 3 4 oy o |3 — P25 3
_!_ R139 vcc oD |2
10 55111 82k SN74LVC2GU04 ]:
~® P 100n :
10 BUS'% = =
. oM —2 USBA DM 3
=]
EARTH_USB 5 DIB 1 (IDUSBA) USBA_DP 3
47589-0001 11 o 5
C Derek | 30-5ep-12 | XX |XX-XXX-XX
avaL__R140 47k B Derek | 30-Mar-12 | X.X_|XX-XXX-XX
° VNV A Derek | 11-Nov-11 | XX_| XX-XXX-XX
L | REV[ MODIF. DES. DATE VER DATE
1 SAMA5D3x-MB SCALE REV.| SHEET
Y == L ] 1/1 C 11
EARTH_USB USB INTERFACE - @ N 44
T tolegal proceedings.
5 4 3 2 | 1




PUSH BUTTON

3,4

NRST
WAKE UP

PB_USER1

CS_BOOT

ONE WIRE EEPROM

133 PE25 << >

ANALOG Reference 3V

3v3
VBAT [ >>— VDDANA 5V
T T D
R141 R142
100k 1.5k o
PB1 R143
[ . JP14 1.5k
| 3 E 1 > NRST 10,143 3 ADVREF 2
PB2 Q
® 3V o
._:3 E ) [——>>WAKE UP 3 50101: *
PB3 l
[ . Cc113 &6
) D D R PB_USER1 > PE27 1339 2.2u A (M4040BIM3 3.0+T
PB4 e
- — — —
R46 OR 1 g g 1 > CS_BOOT_DISABLE 3 = = = c
‘_
3v3
B
DNP
R144
1.5k
MN16
1
ONE_WIRE / o o1 i
NC2 5=
NC3 5=
GND NC4
DS28EC20P
C Derek | 30-Sep-12 | X-X__ [ XX-XXX-XX | A
B Derek | 30-Mar-12 | X.X_ [ XX-XXX-XX
A Derek | 11-Nov-11 [ X.X_ | XX-XXX-XX
I REV| MODIF. | DES.| DATE | VER.| DATE
SAMA5D3x-MB SCALE 1 /1 REV.| SHEET
| L ] 12
Miscellaneous /
| =-o- C| Aa

This agreement is our property. Reproduction and publication without our written

Il expose offender to legal

2




(4

W ww

w

2 [

3v3
- J21 LCD
s mEe——
R147 OR ZB 1RQ0 5 6 7ZB IRQ1 R148 OR
PEsl =T RIS\ 0R  TWCKL(SPTT NPCS2) 7| B '8 TWDL(SPTL NPCST) RIGNVAMOR o= reol  1oa”
12 B ig '8 ﬁ g RR13 % S —>PALS 39
13 | X% "4 [CDODAT1Z 2R 3 g S >PAs 89
L 751 B8 5 TCODATIS : < >>PAL4 3.9
= 77| B8 5 TCDDATO T g >PAL2 3,9
1 8 CDDATT 10 | ®® 56 TCDDAT2 RR12 2 7 >PAO 39
PAL < > grii 2 7 LCDDAT3 21| ®® 22 [CDDATA 22R 3 g >PA2 3.9
PA3 < >R 3 & LCDDATS 73| B® 52 CDDATG 7 g >PAd 3.9
PA5 <> v 5T CDDAT? %=1 ¥® 5 TCODATS R < >PA6 3,9
PAT <> 1 %3A8 CCDDATO 27| B¥ 28 CODATIO 6RRAIR 4 O@Eﬁio 39
PALL OO 2 RRY3B 7 LCDDAT11 29 1 30 5
ESW-115-33-L-D
5V LCD
- 122
11 5v_LCD —> é oo ‘21 LCD/TSC
o T
PCl4 < > RRlG% ? _SDA g ? go g _gjjﬁ %g RR23 % ? <_>PCI3 3.9
PCl2 < >—or 3 6 LCDDAT20 51808 [CDDAT21 __22R 3 5 <_>PClL 3.9
Pcl0 << > 5 = [CDDATS? 771 00 Fo—TChDATSS ; 2 < >-PC15 3.9
PE27 <> = 131 90 [z = <__>>PE?28 3,6,9
oo
1 8 | CDDISP 15 16 LCDPWM 1 8
e =2 R 2 7__LCDVSYNC 17 5§ [ 18| LCDASYNC _RRis 7 S0 s
PRy < >R g——COUeN 5108 2 5 < >PAz8 39
o Wﬁ
PD20 < > Sigz gR ﬁxz)wx %g ag 2‘61 QD%WXM Siga OR <__>PD21 3
PD22 < > R154 OR__ADZ L 27 | 99 28 [ ONE WIRE R155 OR <__>PD23 3
PD24 << > s 0o 55 < >-PE25 12,3
oo
=SV ETTTEN. i ST
S EN_PWRLCD 3| B0 3 PC28 1336
EN_PWRLCI__> Eigg gg =100 5 Sigi gg [ >-LCD_DETECT# 11
PB14 < > 551 88 5 <_>>PB15 3,6
o
| ESW-20-33-LD|
= DNP =
3 P10 < >R1ZL R <—>paz7 133,9 VDDIOPO
J11
TSW-115-07-L-D |SI R12
4  vopisi > 1 : —8&‘2‘:_‘“ 1.5k
3 PE24 C=> "'VS\/(I:KTST ? 00 g %\%DTSTN <] PE29 36
183 pczz <> 1 99910 PCKI(IST WCK —<> PC6 133
R124 1.5k I [29T 12 TSI VSYNC PD3L 3
VDDIOPO - 510 O T TRYNG > PA0 379
L_ 5 oo e ISIpek ——2 £ 37
SI D1 0 °9%720 1S1 D2 [ > PAI6 3 C Derek 7 XXXRXXK
3 PAL7 <] 00 > PAl8 3 erek | 30-Sep- XXX
3 N e ST D3 21 [ 05[22 IsI D4 = P20 3 B Derek | 30-Mar-12 XHXHKXXX
3 ) ST D5 23 [ 05[22 ISl D6 = P2 3 A Derek | 11-Nov-11 XHXXXKXX
3 PA23 <] S 7 25 06 26 S 38 > PC20 39 L I REV| MODIF. | DES. DATE DATE
13.3.6 PC28<< ] S 9 21 1 55128 1S 10 > PC27 133 SAMA5D3x-MB SCALE 1 /1 SHEET
1313Y PC26 S 11 29 00 30 ' L L ] 13
’ < LCD & ISI A /
— L | = @ 14
- “This agreement is our property. Reproduction and publication without our written authorization shall expose offender to legal
[




2 |

>

5 | 4
VCC_3V3_DEBUG
5v VCC_3V3_DEBUG
I
2
o 3
o
o
z
o o
MNL7  olala| || lolo(S]alo olst ool ol kol s el
SBB~ o[58 BE RIS 8BS 85883 BB S 323
o
SENBIBEEE89NTTSSNSa8aNTS s o1 . or B vee  RESET [
™S 3U
DI_3U 51 | 000000000 aPRORRORRRPRRRRE (T;’\rﬁn N19E)z| > rea 0r —
54 26 7
R 25| TDO/TRACESWO PAO/PGMNCMD 57 RSN TCk sV _R1sy R TCK  NC1 5| gep 6rR  TDO 8U
VS 25| TCKISWCLK PAL/PGMRDY |55 GND2  TDO
TMS/SWDIO PA2IPGMNOE |55~  1gesin Er— =
PA3/PGMNVALID -
T ERASE 3U43 30 TRESOUT Bl
10— ERASE 308 | ppnse PA4/PGMMO (57
4 PAS/PGMM1 [—55—X
[ 7| ADI2BVREF PAB/PGMM2 E8T3 RXDaux
VCC_3v3_DEBUGH ADVREF PATIPGMM3 [ T4 TXDaux .
PAS/IPGMDO |—3g—X -
NRST 3U 57 38
w — C116 ss 10n 47 | NRST PA9/PGMD1 [—3g—X ~
t """ NRsTB PAL0/PGMD2 [—z5—X —
[ SAM3U_LQFP100 PALOIOND? [ o0 D M. S U =
R54 ORDNP *—g | TEST PA12/PGMD4 [ TONN > PB30 36
VCC_3v3_DEBUGH JTAGSEL PA13/PGMDS |17
VCC_3V3_DEBUG PAL4/PGMD6 15X 1ysin
- VBG PA15/PGMD7 5
VBUS_DEBUG PAL6/PGMD8 77X tckouT
XIN32 PAL7/PGMDY 7 THSOUT
110415 WIN U ] XOUT32 PAL8/PGMD10 [—g
Il L B PALOPGMDLL [Hg—X  TpjouT
R145 2 4 PA20/PGMD12 55 TDOIN
o 1 [1e 75 PA21/PGMD13 [ e
J14 C123,15 12mMHz_xouT 3074 | XN PA22/PGMD12 5T ENSPI
~ o (L. XouT PA23/PGMD15
105017-0001 ! R43 100k 42 PA24 gj TCKOUTZ JP16 1 h' CDC Enabled close to disable
10 1 VCC_3v3_DEBUG} FWUP PA25 5 T VCC_3V3_DEBUG 3v3 VCC_3V3_DEBUG
W ¢ DHSDM . PA26 o3 b2 {ll1 37AG Enabled.close to disable
T\ b m 3 R68 3R___80 | DHSOM PA2T | 8g LEDI 3U 2 p13 1 Red  R69 1k
EARTH_USB2 w4 DHSDP R67 39R 81 | DFSDM PA28 g5 [ED2 3U M P18
11 5 76 | DFSDP N ™ <0 PA29 [~ RTCKIN 1 Green R70
LI R T |
L DHSDP _ w'w'w'w'y PA30 |55 o7 2
i D12 D1l 5> 22 .5 EE 42 good Toor PA3L [
. 28 22 23 23 2 238 £883%2 mus vaus peeus css css
L24 TVS TVS aZ 0oz oo oz az [aYa)a)a) o0Q00Q ZzZz T MN18 . 10u 100n
2200hm at 100MHz DNP|_ DNP >0 >0 >> >0 >0 >>>> >>>>> 000 1 VIN VOUT 5
A PRI Ry B PN RS SN
EARTH_USB2 = 3 B
- B 3 3 EN  BYP
5 5 5 cos l ca7  SPXEBIS
Q < 3 = 10u = Cc98 2.2u  500mA capability
100n
VCC_3V3_DEBUG & e S VDDIOPO
VCC_3V3_DEBUG =
R106 |R107 |R109
VCC_3V3_DEBUG RR6
TRSTOUT __RI7! 150R OR _NTRST
T RAAE o VDDIOPO  VDDIOPO
TRSTIN ] TVS 100k
VY TCK
c1s cis c131 Cla c1s c15§ C156  C157] Ci5 c159  C16 1 DNP DNP
TDIOUT 3 R113 OR NTRST
NTRST 3
1000 1000 1000 4.7u 100n 100n 100n 100 100n 100 1000 M ] % ol 3
TOIN + | Y —> s 3
‘ + —S TCcK 3
VDDBU VDDANA VDDIN VDDUTMI VDDIO VDDIO ADVREF TMSOUT + RllOWOR T[T)(C:)K <] RTCK 3
+ 0_Z—] ™m0 3
= RI1Z OR NRST
+ DOV ——<_ > NRST 10123
+ ﬁ%
il R111
TCKOUT R20- 0R
= DNP
TCKIN
VDDOUT, 3U RR7
0rR
N ICE INTERFACE
c161 C14 c16 c163 C164 C16§ Cl6§ C16 6 TDO
VY5 NRST T Derek | 30-Sep-12 [ XX [XXXXXXX
100;[ 47u 100;1' 100;1' 10031‘ 10031‘ 100;1- 100;]- TDOIN B Derek | 30-Mar-12 | XX _[XXXXXXX
A Derek | TT-Nov-T1 | XX__[XXXXXXX
L | RE MODIF. | DES.| DATE | VER.| DATE
VDDOUT  VDDPLL VDDCORE TRESOUT SAMA5D3x-MB scate 1/1 REV.| SHEET
== 14
TRESIN Segger-SAM3U -E--@- Cc 44




ATMEL

(¢

Section 7
Optional Display Module (DM)

7.1 DM Board Overview

DM board carries a 5.0” TFT LCD module with touch screen. DM board also carries four QTouch pads.

Figure 7-1. DM board
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7.1.1 Equipment List
Here is the list of the DM board components:

One 5.0” TFT LCD module
LCD back light driver

3.3V regulator

QTouch device

One-Wire device

7.1.2 Function Blocks
3.3V Regulator:

The 5-0 WVGA_R_AEA-DM Board features its own LDO for local power regulation. It accepts DC 5V
power from 500 mA high-side power switch on EK and outputs a regulated +3.3V to most other circuits
on the board.

Figure 7-2. DM Power Supply
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7.1.3 TFT LCD with Touch Panel

The 5-0_ WVGA_R_AEA-DM features a LCD controller. The 5” 800x480 LCD provides the DM with a low
power LCD display feature, back light unit and a touch panel, similar to that used on commercial PDAs.

Graphics and text can be displayed on the dot matrix panel with up to 16 million colors by supplying 24-
bit data signals (8bit x RGB by default) or 16-bit data signals (5+6+5bit x RGB in option). This allows the
user to develop graphical user interfaces for a wide variety of end applications.

Warning: never connect/disconnect the LCD display from the board while the power supply is on. This
can damage the elements.

Figure 7-3.  LCD with Touch Panel
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7.1.4 Back Light

The back light voltage is generated from a CP2122ST/CP2123ST boost converter. It is powered directly
by the DC 5V from the EK board. The back light level is controlled by a PWM signal generated from the
SAMASD3 series processor.

Figure 7-4. DM Back Light Control
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7.1.5 QTouch

The 5-0 WVGA_R_AEA-DM board carries a QTouch device piloted through a TWI interface. It manages
four capacitive touch buttons directly printed on the PCB.

There is dual footprint for QTouch device, SOIC is the default mounted one.

Figure 7-5. DM QTouch

3v3_LCD

MN5 |
1 14 '
‘\‘ C16 54100 1 [vop vss 4 . .
3v3_LCD WBo—3| MODE(VSS) KEYO 15 Res %
3v3_LCD RESET# 4 | SPA KEY1 37 R67 47
c14 CHANGE# 5 | RESET KEY2 75 R68 2.7k ]
HWeKo - & CHANGE  KEY3 [
R63 |R56 R57 R58 +— ————— scL KEY4 [5—
L x—" KEY6 KEY5 [——X
NPON 000 =
MN4 S QT1070_SOIC
10k J.7k . 5
TWCKO 15 a
TWDO 12 gg; >
7 SDA
— RESETH ig CHANGE KEY6 %x
RESET KEY5 [
KEY4 p
« 6| og QTI070 KEYE [ EY4 R59 .7k DNP e ka
7 DNP 3 KEY3 R60 2.7k DNP
*—L- NCa KEY2
0 4 KEY2 R6l 2.7k DNP
X1 | NC3 . KEY1 5 EVi Rez 2.7k DNP
¥—gNC2 @  KEYO KEY| K3
oo NGt =2 g
*x—=4Nco T g
98 8 KEY| K2
o 2
> = =
® 4 d KEY| K1

ATMEL

7-4 I ) SAMASD3x-EK User Guide
11180A-ATARM-30-Jan-13




7.1.6 One-Wire

The 5-0 WVGA_R_AEA-DM board also uses 1-Wire device as "soft label" to store the information such

as chip type, manufacture name, production date, etc.

Figure 7-6. DM 1-Wire
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7.2 Schematics

This section contains the following schematic:

m LCD Board
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Section 8

Troubleshooting and Recommendations
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