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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
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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
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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.
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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 0°C to +60°C

storage -40°C to +85°C

Relative humidity 0 to 90% (non condensing)
Dimensions:

MB (Main Board) 165 * 135 * 20 mm

CM (Computer Module) 67.60 * (40 to 47) * 5 mm
DM (Display Module) 135*80 * 6 mm

ROHS status Compliant

Board ldentification SAMASD31-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.

ATMEL
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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
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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
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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.
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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:
(L x W x H) 67.60 *(40 to 47) * 5 max
Processor SAMA5D31, SAMA5D33, SAMA5D34, and SAMASD35 (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 0°C to +60°C

- storage -40°C to +85°C

Relative humidity 0 to 90% (non condensing)

ROHS status Compliant

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

Board Identification

Silkscreen top

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

ATMEL
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5.24 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

5.2.4.1 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.

53 Functional Blocks

53.1 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,
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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

ADVREF
3.3V

ADC Reference voltage

From ADVREF, SODIMM200
connector

2.5V VDDFUSE

Fuse box for programming

Regulator on-board

Figure 5-4. EMBEST Power Supply
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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
3v3
—|— US1 DNP
1fvn  vour
c9
2 1 oND
c1o
1uF/10V i
3 ]steYy NC T
1uF/10V
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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c12 I 100n/10V 116 | vopiow VDDCORE |C5 014H 100n/10V
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c22l 'y [ 100n/10v 67 | vyopiopo I
ca1/1 Ta00mi0v M4 ) \ppiop1 GNDCORE |-C2 GND
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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
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3
3
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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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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 lengih-matched to witin 0.1 inch (2.54 mim)
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 3AB 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
13 | A6_DDR AL3 ODR A4 N8 | g po# |HL DOR D4 DOR A4 N8 | g Do | DR D20
boR_Do 112 bOR D0 DDR A5 N3 | g oos |2 oor0s 4, _ DOR A5 N3 | pg bos |12 oor 021 f
OR_D1 | L DOR DL DDR A6 NT | e oQs |-EL o 4 § @ £ DDR A6 N | pe ps |EL oor 024 &
DDR D2 |13 DOR D2 ODR AT 2 | b7 |-E2 boRor f 5§ H DOR A7 P2 | 7 D7 £ oorozsf 5
DR D3 |81 DDR D3 ODR A8 ©8 | pg pos |-C& ooroe £ 2 E 2 DDR A8 P8 | pg s |-<& oorog = E 2
oo D4 618 DOR D4 ODR A9 ?3 | 1o ogo |-€2 oRDs | 25 EE g DOR A9 P3| o pgs |-€2 BTy -l PN
DOR D5 |-HIS DDR D5 ODR_ALO M2 | 10 o0 |07 oorowd &3 £q H DOR_ALD 2 | 1o bo10 |01 oorog &7 2
DOR D6 |ELZ DOR D6 DDR_ALL 7 | gy Dou1|22 borDuA 88 £ g DOR ALl 7| gy o11| 23 oorpar ] N ES
DR D7 615 DOR D7 ODR ALZ 72 |y D12 |01 oorod 5 EF B DOR AL2 82 | ppp bo12 |-DL oorozsd 5 Ex
DDR D8 |EL6 DOR D8 ODR AL3 28 | prugass) D13 |02 EETCTEY O S R DOR AL3 R8 | peugass) po13 |22 orozd & S5
DR Dy |ELL DDR DY 83 | pey D14 |BL DDR D14 §E OEE ®3 | pey D14 |BL DDR D30 £
DPOR_D10 |-G14 DDR D10 R7_| rry Q15 B2 DDR D15 T3 £2 R7_| pry Q15 |82 DDR D31 gE
oR_p11 |-EL6 DDR DII 5 @-CDRBAO 2 | g §E52 PRI 2 | gno
e DR D12 J 5 @-DDRBAL 3 | gy Loos |E2 DDR 0050 ¢ S2EE 5 @-DDRBAL 3 | gy L0gs |-EL DOR DOS? 4 5
DDR D13 |-CIE DDR D13 5 @-LDRCKE 5 @ DDR BN TR (P9 LoQs#Ny |EE  RIZ—— 47 SIEB  ; gDORCE ; g ODRE [E P9 Logs#Ny |-E8 [T —r
DDR D14 |-216. DOR D14 ubos |-BL DOR Dost P SEES v ubgs |-BL DOk nos3 ®s l
DOR D15 |-CL7 DDR D15 5 DDR WE# K3 | \wes UDQSHNU A8 RT3 ey 4T § g8 % 5 DDR WE# K3 | wes UDQs#INU |48 RTL —— 47
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
DDR D18 |15 DDR D18 5 @_DDR CSt 6 | cop uom |82 DOR DQUig) § 5 _DDR CSt 6 | coy om |82 DD DQU3g, 5
DR D19 | -AI8 DOR D19 9 | opr K9 | opr
DDR D20 |-C16. DDR D20 e |42 VDDIODDR ne [-A2_ vopiopoR
DDR_D21 |C4 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 c117| | soonov
DR D25 |-ALL DDR D25 | oup 148 23 | yss oo |22 cas| | 100n10v | ; oup 18 43 | yss vop |22 car {10010y 1
DOR 026 |-EL2 DDR D26 R €3 | yos vop |18 c110| | 1ooniov [ [ — €3 | yes vop |8 cus | [10onov ]
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 vobQ |£L ca9] | 100n10v | Vs Vo <t cs1] |10omiov 1
DR D30 |-AL0 DDR_ D30 Vs ooQ |-C2 Ll c77) | 100mov_[ vssQ Vo €8 Ll ciig| ooniov [
DDR_pa1 |-ELL DDR D31 VssQ Voo |- cs2| | 100n10v | vssQ Voo [ csa) 10omiov 1
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 il c76| | 100m10v_] VvssQ voDQ |61 il cuigl100nov |
DDR_DQM3 |12 DDR DQM3g) o VssQ vopo |62 c5_5||1nun/mv 1 vssQ Vo |62 c58| | 100020V
DOR_DOSD | EL8 DR DQS0 g 5 vssQ Voo |67 ! TR § vssQ Voo |6 ciig|10omov [
DDR_DOs1 |-S18 DOR DOS1g VssQ voog -6 cs7) | 100n10v | vssQ Voo |62 cso) {10010V |
0OR_DQs? |-BL DR DOS2 @ 5 VssQ vooL |21 clip| 100010V vssQ VoL |2 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 pyierenal i
DDR_CLKN |12 topibot __DOR CK# ¢, 5 100 ohms |
DDR_CKE |B7___DDR CKE o 5 GND GND
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
DR pa1 (B0 b Ll 5 ] 200 R12 62 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 oontov | 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 o ¢ R13 e o5
‘SAMASD3x group 1B 200R o E
100m1ov ¢ e QUTIBVANER i 2000
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

5.3.6
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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
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Figure 5-12. RONETIX Serial DataFlash on SPI
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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

AVDDL_PLL

R77 o 2R NRST {237}

L+ co3 icw icss

= {ouF T-10nF —T=10nF
| I :;g ziZK DDIOP1 > PB[0.31] (5,7}

i

R80 27R G125CK__ PBI18
L9 17 RBL 27R INT_GETHR PB25
vgrmom 1800hm %OOMHz AVDDH 1 RBZ AW\ 2TR GWDIO ___PBI7
1 2 *
5 VDDIOP1
tcos ol co7 ol cos ol coo %[
=T 10uF T[10nF TT710nF —T-10nF R83 4.99K 1% l i l
r{\/\, ol _C100 sl C101 8| C102 L% C103
p = ‘EIUHF IIOHF IanF T 10uF
oo ¥ MN17 L
2 25 | KSZ9021RN VDDIOPL
4 C104 icms icwe -
= o LIXQ-40ZOIAZO
S 10uF —T10nF —T-10nF Z2 B5¥RF 88873 R90 R95 R96 R97
4 o %8 J8uz53=3
- [ g4$£00 ATKATKATKATK ZSSS
= &S
<3
B —
7} ETHO_TX1+ < TXRXP_A RX_CLK £
{7} ETHOTX1- <__} TXRXM_A DVDDH R10: 2R GRX CTL PBI3
{7} ETHO_RX1+ > ?;/35; B KSZQOZlRN R;RDD\é 3 % SR S L
{1} ETHORX1- > TXRXM_ B RXDL 4 521R GRX1___PB5
{7} ETHO_TX2+ < TXRXP_C B DVDDL
{7} ETHOTX2- < TXRXM_C 48-p|n QFN VSS 1 RR25A go7R GRX2 PBS
. 10 | AVDDL RXD2 2 WREY 121k GRX3 ___PB7
{7} ETHO_Rx2+ [ >> 1] TXRXP_D RXD3 55
{7} ETHO_RX2- > TXRXM_D DVDDL o
1 AVDDH TX_EN 5 R87 A 27R GTX CTL _PB9
0 3
0z 4 43
QB oBoaand
45885288888
SAUBLARKEERD
als
DVDDL
VDDIOP1
L+ c107.sl_C108 s|_C109 ol C110 of c111 o C112 | c113

I

™ 10uF T-10nF —=10nF ~~10nF —=10nF —~10nF —-10nF
S K K it s i R

27R GTXCK _ PBS

3 3 6 27R GTX3 PB3

4 5 27R GTX2 PB2

1 8 27R GTXL PBL

) LED2 << 2 727R GTX0 PBO

MN13
VCe_3v3 SC189ASKTRT

L4 AVDDL_PMOS L10 AVDDL_PLL
LQM2HPNIROMGOL T 1800hm at 100MHZ
L v |2 A 7 132
s C115 2 ol c120
100F GND =FionF %;1321% J
3 4
EN - vour o C118  C116 L1 AVDDL
slcur &pa. 220F 4T0F 1800hm at 100MHZ
T S1ok1% { 1 2
E E B DvDDL

L12
1800hm at 100MHz
1 2

ATMEL

SAMASD3x-EK User Guide I ) 5-17
11180A-ATARM-30-Jan-13

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6583695/ATSAMA5D33-EK.html

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
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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:

Block Diagram

SAMA5D3x Power

SAMA5D3x NOR and NAND

4 Gb DDR2

SAMAS5D3x Dataflash, 1-wire, LED
Ethernet

200-pin SODIMM
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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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1 [ 2 3 4 5 [ 6
2 P ——
SCHEMATICS: SAMASD3x-CM
o
SHEET # SHEET NAME .
DATE: DESCRIPTION REVISION | STATUS
1 MAIN
15.03.2012 | SAMAS5D3x-CM v2.0 20 OPEN
2 [ sopima00 |
L 20.09.2012 | SAMASD3x-CM v2.0 2.0 CLOSE
3 [ PowER supPLY |
Changes Rev2.0
4 [ cPu-PoWER supPLY |
1. SoDIMM200 change:
S e
*PB12 pin 146 with OR populated
5 [ por2 INTERFACE |
o 2. VDD_CORE from 1.20V to 1.25V
3.US1 - From TPS71712DCKR to BU12TD3WG-TR and attribute DNP
6 [ Fi: NANDINOR/SERIALNI2C/L-WIRE | 4 e Q2uh U SCLEASKTRT 40
5.Q1 from BSS138W(SOT323) to BSS138(SOT23)
6. C74 - from 47uF Tant to 22uF 0805
Added - C128 22uF 0805
7 ETHERNET s
Added - C129 22uF 0805
€81 - from 47uF Tant to 22uF 0805
Added - C130 22uF 0805
8 USB/JTAG/LEDS C75 - from 47uF Tant o 22uF 0805
| A
€80 - from 47uF Tant to 22uF 0805
Added - C132 22uF 0805
9 BUS INTERFACE R
R —
8. Y1 changed to CM200C-32.768KDZF-UT
9. U6 changed to EN29GL128H-70BAIP
10. U8 changed to HY27UF082G2B-TPCB
.
Mechanical
3 26 Drill No plated 0.85mm Z11 Passer 0.7 mm
3 0Z7 Drill No plated 0.85mm 712 Passer 0.7 mm
: 213 Passer 0.7 mm
3 25  Drill No plated 1.65mm 0 714 Passer 0.7 mm
4 : 78 Drill No plated 1.65mm
3 29 DillNo plated 1.65mm
| 210 il No plated 1.65mm
§ Z1 Drill No plated 1.8 mm 23 DrilNo plated 32 mm Note: To each Signal Reference have one or more digits. PROJECTTITLE  SAMASD3X-CH
| 72 Dl o plated L8 mm Q2 DrilNoplated 3.2 mm These are the numbers of sheets swEETTE MAN N
! {0 whic s connected this signl FLE | SAVABDICW V2 0iscm ]
SzE | eV [ OATE | DESCRPTIONFLE Torom | i development tool
ol e oo ] ‘ BT
1 2 3 4 5 | 6
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Soft-Start Time Typ 100 us
EN Input High Threshold Min 12 Vv
EN Input Low Threshold Max 04 V
SEE TABLE1 RS1=(Vout1)xRS2
TABLE 1
VDD_CORE
3-‘|’£ m VDD_CORE 10v 12v 125V
u
1] vin B DR RS1 OR (JUMP) 2kohm 1% 2kS0hm 1% 2kag0hm 1%
N3 LQM2HPNIROMGOL
c3 v, RS2 NP 10k0hm 1% | 10kohm 1%
° 22u/6V3 e o o
o N 22u6v3 ust BULOTDWG-TR | BU12TDIWG-TR
RL 3 1en  vout
100k | §
GND SCI89ASKTRT 10 GND
2:3 @-POWER ENABLE
3 @
GND
va
L P
1] vin X
6
21 6N
22u6v3 &b |
p—3 1 En  vour
GND SCI89ASKTRT 10
of
v3 VDDEUSE
u1s
MCP1700T-25026/TT
VDD_CORE c124
[ 1ROV wF0V
VDD_PLL va
GND GND GND a P13
Ust DNP voo_corg 4gTP2 VDD_CORE
1 5 -
"
VIN vout vooioo0if 4g TP VDDIODDR
2 P4 VDD_IOPO
GND voo_iopol——4 -
cto PS5 VDD_IOPL
== VDD_IOP: &
ol L2 dsmy ne - H
1uF/10V voo_ion} 4P VOD_IOM
BUI2TD3WG-TR c11
VOD_ANA AgTPT VDD_ANA
Ton/25v
OR BULOTD3WG-TR " P8 GND
SEETABLE 1
Start Time Ty 50 us | 1
EN Input High Threshold Min 12 V GND GND GND
EN Input Low Threshold Max 03 Vv
nput Low Threshol ax 23 @-OWER ENABLE 49 TP9 POWER ENABLE
VDD_10PO
VOROPL oo 1om
W 22" vop_ana
RS OR
o 3 SODIM200 (65-66)
2 R6__OR
< =1} SODIM200 (141-142)
H GND pins are provided and should be
< 2 R7__OR connected as shortly as possible
o =} %> SODIM200 (15-16) o the system ground plane.
5 RE__OR
P DIM200 (103-104
— SODIM200 (103-104) PROJECTTITLE  SAMAGD3XCM
SHEETTITLE  POWER SUPPLY EIN
FiLE | SAWASD3<CMVZOfsom [seo 3 o ©
SzE | REV | oATE | DESCRPTIONFILE Torom | T development tool
A 2052012 Tsueo | i wWww . ronetix.at
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[ I I
24 @ADVREE g TPI0ADVREF
TPLIGND
(8v3) @D
3 VDD 1oM
VDD_I0PO VDD 10P1 VDD_CORE
3:A
ci2f|_100n10v 116 [ yopiom VDDCORE |-C5 ci4f | _100n10v
c13! T 1000w P12 | \opiom VDDCORE |-CZ 16l My p1oomov |
! VDDCORE |-214 cas| | iooniov L
117 | npiom VDDCORE |15 c1gl Ty 10omiov L
11| cnpiow VDDCORE |UIT 1) | ioonnov
VODCORE | VL c19 My ioomiov
20/ |_100n/10v vit] \opiopo VDDCORE |1 c23f | ioonnov L
. c22l Ty 1 100nr10v &7 | yopioro 1
ca1f 1 ioonriov M| yopiops GNDCORE |-€2 a0
caal ! Imon/mv 11| yopiops GNDCORE |13
GNDCORE |12
UT_{ Gnpiop GNDCORE |14 GND
GND ML Gnpiop GNDCORE [T
JL_1 GNpiop GNDCORE [A18 VDDIODDR
o el oy
‘| cor) | M aoonnov [
GND c30! 1 a0onnov [
top/bot 6| yopana c29] | 1 hoomov [
BLM15AG121SNID J_ J_ J_caa NDANA 1 1
e 3 VDDEUSE - oy
AuTIBV3IXSR ] VDDFUSE
ca2 T 2 P4 | GNDFUSE
Lo J_470n/16V/Y5V topibot__ GND zig ;ZDDZL:A v
— AGND VDD_PLL VbDoSC |ULL toptbot 470pIe0 WJ
VoD PLL oot Vi3 | yopummic enpose |TiL ca BLMISAG121SNID
s top/bot i3 | oy e
R1Z | GNpUTMI ADVREF LS ATIBVANER
BLMISAG121SNID
c10s L
J_ J_ J_czs 100n710v SAMASD3X
ca7
470150V
AUTIBV3IXSR | coveery,,
UTMI_GND ¢
o Acooper for UTMI_GND et ca0
cover all USB Components == 100m10v
V3
GND
AuTIBV3IXSR 470p/50V R
L UTMI_GND GND
470016VIY5V
UTMI_GND.
<
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SHEETTTLE  CPU-POWER SUPPLY NEI’N
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DDR_ADDR Address and control races may not exceed 1.3 inches (3.0 mm). I } } }
Address and controltraces 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 MT47HG4M16HR-25H to MT47H128M16RT-3:C
group 3B L3818 20250 ohms minimizing crosstalk with [DQ, DQS, DQM]
DDR_ADDR DDRDATA  group 2A DDR_ADDR DDR_DATA group 28
o DDR_A[0-13] . DDR_D[0-15] ek DDR_A[0-13] s DDR_DI16-31] e
DDR A0 we [ no A Qo |88 DDR DO DDR_AO e [ o B Qo |88 DDR D16
DDR_DATA DDR AL 3 | ap bo1 |62 DDR DI DDR AL M3 | ar bo1 |62 DDR D17
ODR A2 Y7l g2 |4 DDR D2 DDR A2 M7 | py g2 |4 DDR D18
DDR_D[0-31] DDR A3 N2 | a3 e IS DDR D3 DOR A3 N2 | pg D3 |42 DDR D19
y DDR A4 N8 | pg D [ DDR D4 DDR A4 N8 | pg Do [ DDR D20
DOR_DO |HL2 DDR DO DDR A5 N3 | as Dos |42 oor0s 4, DDR A5 N3 | ps Dos |42 oor 0214
DR D1 HLZ DDR DI DDR 46 NT | po Do |EL oros 4 & = DDR A6 NT | pg D0 |EL ooroz2d 5
DR D2 [ HL2 DDR D2 ODR A7 P2 | a7 o7 [-E2 oot 4 5§ DDR A7 P2 | pr o7 |-E2 bR o) 5, S
DR D3 |61 DDR D3 DDR A8 28 | pg oos |-c8 boRDE 4 ¢ E DDR A8 P8 | pg oos |-c8 borpeg 2 £
| DR D4 |66 DDR D4 DDR A9 23 | po o |-c2 boRpe f €5 EEE DDR A9 23 | po Do |-c2 oros ) 228 [
DR DS |HLS DDR DS ODR A10 2 | aro bo10 |2 boRDIO) £ Fce S DDR A10 M2 | aro bo10 2L ooroz g ¢ 752
DoR D6 |-ELZ DDR D6 ODR ALl 7 | prt oi}-02 boroig €8 g € DDR ALL [ DV oi1}-02 oor oot ] § 7 5E
DOR D7 |65 DDR D7 ODR A1 R2 | aro b2 2L oorozd = EF ¢ DDR A12 R2 | prp b1z 2L oorowd 5 E%
DR D8 |-EL6 DDR D8 ODR A13 28 | rruans) b3 |22 EEWSEY NS R DDR A13 88 | rruaty) b3 |22 EEEWSTY, B
DDR DY |EL DDR DY _R3 | ey po14 |-BL DDR D14 g8 2 B2 rrU pQ14 |-BL DDR D30 52
DR D10 |-614 DDR D10 T (v po1s |8 DDR D15 =% 3 R | ey bo1s |82 DDR D31 88
DOR_D11 [-EL6 DDR D11 5 @-ODRBA 12 | g §8s2 5 @-ODRBA 12 | g
DOR D12 |21 DDR D12 5 @-ODRBAL 13 | gy Lo0s |EL DOR 0050 ¢ 5 g8E: 5 @-ODRBAL 13 | gar Lo0s | DDR DOS? ¢ 5
DOR D13 |-C18 DDR D13 5 @ODRCKE ; g DR om2 U g Logsiy |-E& RI2 o 47 FEEY s gbROE  gLORON RN e Logsiny |-E8 RIQ —— dk7 -
of DR D14 |-D16 DDR D14 ubgs |8 DR DosL P H 5 ubgs |8 00S3 o l
DR D15 |-CIZ DDR D15 5 @-DDR WE# K3 | s UDgsiNy |48 RIS ey 47 I FEEE 5 @-DDR WE# K3 | s UDgsiNy |48 RIL—— k7
DOR D16 816 DDR D16 5 &_DDR CAS# L7 | casy Sssi 5 &-DDR CAS# 7| casy — l
DOR D17 |-BLE DDR D17 5 &_DDR RASH K7 | jasy Lom |E2 DOR DOUOG, 5 8883 5 &-DDR RASH [ Low |E2 DOR Dol2g, 5 D
DR D18 |-C18 DDR D18 5 &_DDR CSi 16 | cor Uom |2 DDR DOM1g o 5 &-DDR CSi 8 | sy Uom |82 DDR DOM3g o
A18 DDR D19 k9 M K9 M
DDR_D19 oot oot R A
DDR_D20 (-C16 DOR D20 Ne A2 VDRIODDR NG |42 VDDIODDR
DDR_D21 |14 DOR 021 K2 { cke Ne 2 4-,— K2 { cxe Ne 2
DR D22 |15 DDR D22 o ITH D) B ITH )
DoR D23 |-BL DDR D23 @0 CK K8 | i Voo AL Caa| | 100010V @-ooRCK K8 | s Voo |AL C4| | 100010V
L] DOR_p2¢ |-ALS DDR D24 g DDR CK# Voo |EL W cio0yjaoonov ] g DDR CK# Voo |EL L) cuzy jaooniov | ||
DOR D25 |-ALL DDR D25 foup 1AB | A3 Voo |22 cas| | 100n0v | roup 1AB A3 Voo |2 ca7| |100mov 1
DOR D26 |-EL2 DDR D26 e £3 Voo |-Me W cuogpaoonnov § P E3 Voo M8 Ll cus | |10oniov ]
DoR D27 |ALL DDR D27 Voo |-BL ca| | 100n0v | Voo |BL c50| | 100m10v 1
DOR D28 |-BLL DDR D28 vooQ |42 W cio8y jaoonov § vooQ |42 L) ci16 |100nov ]
DOR D29 |FEL2 DDR D29 vooQ |EL ca9| | 100n0v | vooQ |EL c51) 100wy
DOR D30 |HALD DDR D30 voog Jc8 L) c77) ja0omiov voog €8 L) ciigpioomov
DR D31 |ELL DDR D31 voog <L 52| | 10000v | voog <L cs4| | 100m10v |
DOR_DQMO |-8L2 DDR DQWOg 5 voog |c2 L) c79) |100maov_J ey I L) cuiglioomov
DOR_DoM1 [-ELS DDR DOM1g o VonQ |E2 53| | 100020v | VonQ |E2 c55| | 100m0v | "
ol DOR_DQM2 |-BLS DDR DOW2g & VoD |61 L) c76) | 100m10v_] VoD 6L L) cuiplioomov
DR DQM3 |21 DDR DOM3g o voog |82 C56| | 100020v | voog |82 cs| | 100m0v |
DOR_DQs0 |-EL8 DDR DOSOQ 5 voog |6z L) ciiyioomov | Voo |67 L) cuiplioomov
DOR_DQS1 |-G18 DDR DOS1g voog |2 c57| |10000v | voog |2 c59| | 100m0v 1
DOR_DQs2 |-BLZ DDR DOS2 @ 5 VooL |31 L) cugioomov | vooL |1 L) cizp100mov
DDR_DQS3 |-BL2 DDR DQS3 @ 1 1
DDR_DQSNO VREF (2o DDR VREF g, 5 4 VREF |92 DOR VREF g o L
DDR_DQSN1 5 i [ oroup 18 i GND i ] oroup 18 GND
DDR_DQSN2 2 T3¢ T3¢
DDR_DQSN3 15 Group 148 | _Lcee e
— DoR_cs |8 1P12_DORCS ¢ 5 | i00n/10v i00n/10v M
DR CLK |-BL2 ool __DORCK @5 ;
DDR_CLKN |-ALZ toobol___DDR CK# g 5 100 ohms |
DDR_CKE [-BL DDR CKE o, 5 i &ND &N
DR RAs | -GLL_DDR RAS* gl o VDDIODDR VDDIODDR
DDR_ChS | A5 DDR CAS* g o
OR_WE |85 DDR WE# @ o
DR 8RO |E2 DDR BAO o o
DR AL (B0 — s 200R R12 62 Keep nets as short as possible, therefore, DDR2 devices have to be placed close as possible of MIURA.
DDR_BA2 |-F2 DDR BA? o 5 1US/1% -|_]Qun/]r)\/ T e The layout EBI DDR2 should use controlled impedance traces of ZO = 500hm characteristic impedance. -
< DDR_CALN | | Trace width = 0.13mm: target 500hm impedance
DDR_CALP topihot DOR VREE ¢ 5 Trace space = 03010 0.38 mm
DDR_VREF S —
] R13 ces
SAMASD3X 200R cot E R14 PROJECTTITLE  SAMASD3X-CM
100n/10V AUTIBV3IXSR 1K511% 100n/10v SHEET TITLE DDR2 INTERFACE RDN HN
i [ SAWASD3 G v2 0T som [Sweero 5 o 3
= . = See | Rev [ oA oEscRPTIONFLE Torom_| T development tool
GND as [ [2002012 | [ssu_ | [ www.ronetix.at
1 2 3 4 5 I 3
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[ Cﬁ M12 PE, 2 ] 6 @-ALNOR £2.1 p0 veeg (8 Ne (20
L 2 H 6 o e N veeq HEL- ne b2
E Lis 2 Ss 5 @LINOR <2 | vee |68 e 22—
= PEINWAT (A4 EEIOMNAIL 2 S ok 6 @hLloR A2 1 n3 Ne (2
g sesmomws [ EEER Y L R s o e [
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r T ®
1L e R 5 @lAND ROBY TP NAND_RDIBY
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1 z 3 3 5 f z
€ ovonL
BL21PG221SNID
s | 2w
€T AvoDL
o o
aOMzIpG2zISN:
= an
Voo, 1or1
o Izzmu\u 22063
& a0 ETH AVDDLPLL
s
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SreD - - oG l Er A
L - e c130
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2263 H E Gauovs T raueva
H e vour 000w
H o an SCIBIASKIRT V0
o R
€ny_ovoon SbEn
BOMZIPGZ21SNID
o iz .
4 . G Rouing Consirai (Reduced Gigabi Meda Independent ntafco)
v ETHGuooH The RGMI signls st belngtrmatched by TX and RX groups
22uev3 tis, e TX r0up houkd be matched withn 025 nch (535 ),
and h RX group shuid e match within 025 ch (.35
oal legih shod ot exceed 1.75 nch (4.5 m).
6510 cquement 1 maich he T 4nd RX groups
oo an because thiclock ae ot ested.
s |
[
In Kszo0z1en
L 7 o PEUGTIO 29 [0 e |2 opor ervo r o ,
e 20| o olbl e cpor E10 10 g
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uso e 2| 1o e |5 opor £10 s g
R psneno_y, En_ovoo 5 PEBGTX CLK 2] ek olored) s oot ETETED 44
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u 68 oy 22 T > EBUGIXEN P ey R
posdiesiirl KTy eszone 3 xp e |1 b EMOTC: g,
posenomeL |8 __Res o oom peacna 3 7 g PBERX [ 3 — e [ opbo e T g
b PBAGRX) g - - 7 < Re0 —— 221 5] mvoumioner )
pesGRXuPHMLL [ 14 PSSGRA g ¢ P e 7 Bol 20 28 | rxozmooe2 xee o | oo EMORG: g, s
o PosCRC g 1 ; ez ) 220 21| foamonts Bosoryd obo e RC g ; "
POIGRG g 7 5 R3S 2% 35 | rx_cuimivaoz
EBGIX Oy ¢ 27 g PRRN QY RIS ey 0% 2] wovewazs en Leoapvaon (2
PBOIGTXENPWIML, |3 R20 Ty 2R PEOICTAEN 3 ¢ 2| Hvaon |- T
posooTxERRR: | ES Po10GTiERREL g 8! TN
Vi PoLLRX Cliq 7 < PBLECLKIZS 100 ool [rTp—Ty 1] CLiazs_nooneo_wooe -
b P12 OV IS
L [ 7 poPBLEGHDC s | oe
PhsscoRscaN | B PEUGCRSCAEG g 2 7 P PBLIGHDIO 3] oo o stnsy
poIsGoOUCANTYL [ U2 PBISGCOUCANT ¢ a1 28 22 | peser v AVDOH Loy 4 &b
7 o e o
L Sereoc |2 PEIRGUDC o v onsy
pormouD0 |2 Po1TGD0 gy 7 pececose fzzason oot |y
poracizser |5 PeiCLZS K00 R77 . - toKszs0z
potomcis Conor | To___PRISNCH CONGTX o o £ avoL
pez0nCl_DAGGTXs | N PBIOMCH DADGTIS g » one ez 2 oo
peaunc. bavGTXs |V PEZINCIL DAIGTXG @ J o ovzsy
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SOFT MODEM CI=Cs+[C1XC2J[C1+C2)
if C1=C2 =>
| o C1,2=2(Cl-Cs] 1!
U3 1m0 Clis load capacitance of the cristal
XIN U8 topibot ¥3 CS is the stray capacitance on the printed circuit board,
V8 _topibot CPX32:12.000MHz typically a value of Spf can be used for calculation
A xouT ]
cio1
11l
14} a7psov .
2 5
© NX32155A-32.768K 2
S 11 VDD 10PO
4 16 _topibot Y1 Miapsov
o XIN32 Y2
I 3. X
XouTa2 |-¥16 topibot 00, B3 cwaocszrsscozeur
I 1
7 1T 1gpis0v
GND
wiup |10 WKUP_ o
)4
112 SHON_ g
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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

Power Jack ETH1 MCH MClo USE Device USB Host GETH
e 94 SH* l n \\ 1B sl a9 J‘ I J 17
5 1y 12
& L]
bec s = et \h [rﬂ g 5
3 o
J4 I:]K H
e = ’ hea : L i
' |lGe22| ZR= W } wae-c 1 4
=oOOD 2 B i RLIE
SUTTTI e [F3 ] 116
B I
: o) NI P
0 azR%e BEexzxETIURIREERS] B © Fhol
o S .
[T i a
RALY
Push Button et 14 %D _j a8
LA T A"
::3 1 ~rEgd 2R4PE2Z2UNRIIIEGAE . SE s JO
L. Ji2 T
o ] i waas[ ] EFI:['D Dﬁ‘l-_‘h] p— BEEEL=L o
AOREF ol B "B e = e povEn_ v [
e JAMEER DESCRIFTEON w3 [ s | |
| P JceraLT] FRCTION - A
e g di J5 s LcD F1_| 12 [VOOIOPU or SV selection Far Ji ) =G D:I = U
#2 | 1-2 |VOOIOPO or SV aclestien Far &2 E146 ==
T —— F3 | 12 |VOOLPO ar 5V selestion far 03 iluE EE'E: M
9| OPIN | Defaull bral an mhedded RN | G152 FaaT Ene
4| CLOSE | Bockup slgply aniell AE s J2l B
F5 | CLOSE |Force power ua fusctie Gaan: .8 S
PE | CLOSE [MCIO wrife profect aelsst | i 0 o=
H7 | CLOSE [ AN alff terminofion seiect DD [ S I
| JR8 | QUEE JCANI dI1F termingtion selec! |
L | OPEN | Zighee Power safoll seleet [:“:I Enu <
Fik| L2 | MWD npel valectien D = i
P15 | wen | J1AG Blanbie - -h-%— s e =
JR{0 | OPER |Coe Dissnle b it o1l
OFEM_[Ensbie LCD fer 031,033,044 a=n
1 e e S i
Jdu

USART1

DAA

151

o 2 /! y | /’

D-"-E*Dmxgt

ﬁ]EE,_ 2@,:%‘

U
oo:mr(

HE10 JTAG
e - v

USB JTAG/CDC

ZIGBEE

HEADPHONE/LINE IN/ HDMI /

6-2

i !

HE10 PIOQ

ATMEL

SAMASD3x-EK User Guide

11180A-ATARM-30-Jan-13

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6583695/ATSAMA5D33-EK.html

6.1.1 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.

6.1.2 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

Two High Speed memory card Hosts (eMMC 4.3 and SD 2.0)
1 x SD card slot
1 x mini SD card slot

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

ATMEL
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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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6.2.2

6.2.2.1

Figure 6-5.

Power Supplies

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).
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6.2.3 Debug JTAG/ICE and DBG

U

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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R22)R23 JR24 €18 541000 V- o J—I—l § O O
O
. 34 |24 €19 |100n 8 o
47k = W 3 22 %9 © 9)
PB27 |:> RTS1 R27 R 7 TIN TI0UT 18 RTSC1 40
P29 [ >— 201 R & 8 I 20Ut D1
pB31 [ >—DTD Ri32 5 R T 2 T3IN T30UT s
e C"I:E:l R30 N 1]Q1 ';;83¥ s;m 1s R29 R s 2200hm at 100MHz
PB28 <___} E;?l 2?;3 ; 1 124 r3ouT RIN (13 RXDCT ==
PB30 e ADM3312EARU i EARTH_RS232

ATMEL

6-9
11180A-ATARM-30-Jan-13

SAMASD3x-EK User Guide

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6583695/ATSAMA5D33-EK.html

6.2.5 USB Ports

The SAMA5D3 series-

Port A

Port B

Port C

All three USB host po
powered applications.

MB features three USB communication ports:

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

Host High Speed (EHCI) and Full Speed (OHCI)

standard type A connector, J19 upper port

Host Full Speed (OHCI) only

standard type A connector, J19 lower port

rts are equipped with 500 mA high-side power switch for self-powered and bus-
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.

SAMAS5D3x-EK User Guide &El@

6-11
11180A-ATARM-30-Jan-13

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6583695/ATSAMA5D33-EK.html

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
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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

ZIGBEE INTERFACE

DNP
BNe J10 DNP
7B RSTH R52 0R 1 2 RS3 0R ZB_IRQO
PE§§9 C} ZE_IRO1 R56 R 3 + Rs7 OR ZE_SLPTR D@
C > SPI1 WPCE3  RS5 OR 5 6 SPI1 MOST
pC2s SPI1 MISO  R82 R 7 8 SPI1 SPCE o
pc2 <1 A ofe) ; 5 1 < ]
DNP og N AL
DNP BD10-H 26 C27 DNP DNP

6.2.14 LED Indicators

C25 2.2n 2.2u
15p
G

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).

6-18

ATMEL

11180A-ATARM-30-Jan-13

Downloaded from Elcodis.com electronic components distributor

SAMASD3x-EK User Guide


http://elcodis.com/parts/6583695/ATSAMA5D33-EK.html

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

3V3

ot PUSH BUTTON
R141 R142
100k 15k
PB1
NRST —3 £ , [ NRST 3,10,14
PB2
—
WAKEUP '_:g E 1 > WAKEUP 3
PB3
=
PB_USERL ) D = R | PE_USER1 > PE27 3913
PB4
CS BOOT R46 . ~_OR . —-—g ) [——>>CS_BOOT_DISABLE 3

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

VDDANA 5V
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R143
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c113
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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

i LCD
1 [gm |2 I
3| o [
R147 R 7F IROO 5 6 7B IR0I R148 R
36 PE3T <> ANA : = KK = AR >R300 1036
3 e = R146 \ /R TWCK1(SPT1 NPCS2) 7 | g [8 TWDI(SPIT WECST) RIR =000 453
9| mg | 10_LCDDATIS i B =rns a6
T | mg |12 LCDDAT13 RR13_2 D O N
13 | g | 14_LCDDAT1 2R3 I N
= 15 16 LCDDAT12 4 5 !
17 | B® g Tcopato i g >PAI2 39
®E D8 < >>PA0 39
1 8 LCDDATI 19 20 _LCDDAT?Z RR12 2 7
39 PAl <> X X < >PA2 39
7 RR1T_2 7 __LCDDAT3 21 22__LCDDAT4 2R3 6
: PA3 <> XX <<_>>PM 39
2R3 6 LCDDATS 3 24_LCDDATH 4 5
39 PAS <> X X < >>PA6 39
4 5 LCDDAT? 25 26 LCDDATEH RRI3C. 3
W <> 1T %452 8 LCDDATY 27 | B¥ 8 TCODATID SRRASG. 4 > P8 39
oo OO 2 RB4%B 7 LCDDATLL 2| B% [0 ) N < >PA0 39
9 PAIT .
ESW-T15-33-L-D
5V_LCD
- 122
11 5V7|_CD D ; uu i L®IT$
_ og
1 8 LCDDATIG 5 6 LCDDAT17 1 8
Y 8 RR16 2 7 __LCDDATIS 7|98 & [ [CoDATIT  wazs 2 7 8%1? i
' 2R3 6 LCDDATZ0 9 10 | LCDDATZ1 __ 22R 3 6 '
39 PC10 <> — — oo — <__>>PC15 39
1239  PE27 <> 4 > LCDDATZZ 1 oo 12 LCDDATZS 4 > << >>PE28 3,69
2 13 12 o
v og
1 8 LCDDISP 15 16| LCDEWM 1 8
P A 17 M B AR SV 77| B [78_| LCOHEVIC RRis 2 Y\ 7 e s
B g > 2R 3 6 LCDDEN 19| 5 [20_| LCDECE 2R 3 6 s 39
' 2 2 '
; 0 <> msd‘,\/vok"v R§< ADD XP 3 gg 24| AD1 M R15'F,\/\/0EVV R§< > 3
RIS AR BD2 VP %5 26 | AD3 VM RI153 AR
: P22 L > R___AD4 IR 271 99 55 [ ONE wikE R155 R L >3
3 PD24 << > ANA 551908 5 - ANA <_>>PE25 12,3
. og
R156 R SPT1 MISO 31 32 | SPI1 MOSI  RIS7 R
a2 L > mssm/ga SPT1 SPCR 33| 90 37 SpTiwecss R159%R L >PC23 36
’ pCd L > EN_PWRLCD 35120 35 RI61 R L >PQ8 1336
1M EN_PWRLCD > E:gg/\/\/os C >oa 5 R174/\/\/OR [ >-LCD_DETECT# 11
36 a4 <> AAA oo AR < >>pis 36
og
| Eswa2033LD_|
= DNP =
3 19 < S>RZAANR Py 1339
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
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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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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

6.4.7

Figure 6-30. USARTL1 Connecto

rJg

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
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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  Gigabit Ethernet ETHO RJ45 Socket J17

Figure 6-35. Gigabit Ethernet RJ45 Socket J17

6.4.13 Ethernet ETH1 RJ45 Socket J24

Figure 6-36. Ethernet RJ45 Socket J24

6.4.14  ZigBee Socket J10

Figure 6-37. ZigBee Socket J10

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
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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
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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

Figure 6-41.

IO Expansion Socket J1

10 Expansion Port J1
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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

Figure 6-42.

IO Expansion Socket J2

10 Expansion Port J2

-9 en

«we ot

ol 0o

18 20 22
e & o
® & @
17 19 21

34 36 38 40
@ & & »
® & & o
33 35 37 3%

6-42

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
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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
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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
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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
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6.5 Schematics

This section contains the following schematics:

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 SAMABD3x confi
9 SCHEMATICS CONVENTIONS
REV DATA NOTE
SAMASD3L | SAMASD33 | SAMASD34 | SAMASD3S (1) Resistance Unit: "K" is "Kohm, "R" is "Ohm
A 201111 ORIGINAL RELEASED CAND v v
" 1208 SECOND RELEASED CANL ™ v (2)°DNP- means the comporert i ot popuited
GMAC o v V2 y default
c 201210 THIRD RELEASED EVAC o v
HSMCTZ ™ ™ o
LcDC N
JUMPER and SOLDERDROP V V v
USARTO |/ o
PAGE| REFERENCE DEFAULT FUNCTION USARTL N V
[
3 P1 12 VDDIOPO or 5V selection for J1 750‘1 v v v v TEST POINT
P2 12 VDDIOPO or 5V selection for 32 4 PAGE | REFERENCE FUNCTION
P3 12 VDDIOP1 or 5V selection for 33 7 [TPLTR2 GND
po OPEN Default boot on embedded ROM Close boot on external memory 4 3 BY
L | CLOSE Backup supply onloft 4 P4 B8
ps CLOSE Force power on funciion 7 [ 7Ps VDDIOPO Ll
7 [ 7Pe VDDIOPT
5 P cLOSE MCIO wite protect select
4 7 VDDIOM
7 CLOSE CANO diff termination select
6 7 [P VDDANA
P8 cLosE CANL diff termination select
P10 OPEN Zigbee Power on/off select DEFAULT NO POPULATE PARTS
12 | P 12 ADVREF input selection
PAGE|  REFERENCE FUNCTION
14 | op1s OPEN JTAG Enabled,close to disable
3 | ReRSLRSORI20 Optional PD10,PD11,PD12,PD13 from MB
14 | Jpis OPEN CDC Enabled close (o disable
5 [ Res ‘Gptional for MCI0 Power supply mode g
OPEN Enable LCD for D31,033,034
1 | e R121 Optional for MCI1 Power supply mode
cLOSE Disable LCD for D35
6 | Rs2,R53,R55,R56,R57.RE2,IP10 Optional Zigbee
TABLE OF CONTENTS R132,R133 Debug or USARTL option
7 | c89Co0R118R119,126 Optional Audio Line outmic in
PAGE DESCRIPTION
R80,RBL Optional MIC level setting
1 Block Diagram R230 Optional audio TK
2 Describe
9 | L3sLaoL40LaL Optional HDMI EMI fiter
M SODIMM R89 HDMI chip 12C add 1 M
P POWER SUPPLY chip 12 address seting
. e R266 Optional for 125 PCLK
Ra2 Optional for LCD PCLK
6 CAN & ZIGBEE &USARTL
7 AUDIO 10 | R162R170R171R172,R176,R177,C122,C123, | Optional for KSZB0AINL
8 SmartDAA
12 | Rus Optional pull up for DS2BEC20P
9 HOMI
10 ETH 13 | R127 Optional for ADC triger
1 USB Interface 14 | R79,RI06,R107 RI08 RI13,RII0RIIZRIILIS | Optional JTAG
12 Miscellaneous R4 SAM3U JTAG selection
13 Lcoaisi R63 5V Option °
14 Segger-SAM3U D11,012 USB ESD protect option
R186 Main 3V3 Optional for VCC_3V3_DEBUG
PIOA USAGE PIOA | USAGE PICB USAGE BI0B USAGE IoC USAGE BIoC USAGE PIOD USAGE BI0D USAGE PIOE USAGE BIOE USAGE
PA0_| LCDDO PAL6 | 1SI_DO PBO PB16 PCO | ELTX0 PC16 | TKO PDO0_| MCI0_CDA PD16 | INT_AUDIO PEO PEI6
PAL | LCDDL PALT | 1SI_DL PBL PBL7 PCL | ELTXL PC17 | TFO PDL_| MCIO_DAO D17 | MCI0_CD PEL PELT
PA2 | LCDD2 PALS | 151_D2 PB2 818 FC2 | E1_RX0 C18 | T00 PD2 | WCI0_DAL D18 | MCIL_CD PE2 PELS
PA3 | LCDD3 PALS | 1SI_D3 PB3 PB19 | MCI1_CDA PC3 | ELRX1 PC19 | RKO PD3 | MCI0_DAZ D19 | ADTRG PE3 PELS L
PAG | LCDDA PA20 | 1SI_D4 PB4 PB20 | MCI1_DAO PCa | ELTXEN C20 | RFO PD4 | MCIO_DA3 D20 | ADO_XP = PE20
PAS | LCDDS PAZL | 1S1_D5 PES PB21 | MCIL_DAL FCS | E1_CRSDV PC21| RDO PD5 | WCI0_DAZ D21 | ADL_XM PES PE2L
PAG | LCDD6 PA22 | 1S1_D6 PB6 PB22 | MCI1_DAZ PC6 | E1_RXER C22 | SPILMISO PD6 | MCI0_DAS D22 | AD2_YP PEG PE22
PA7 | LCDD7 PAZ3 | 1SI_D7 PB7 PB23 | MCI1_DA3 PC7 | E1_TXCK PC23 | SPIL_MOSI PD7 | MCIO_DAG D23 | ADS_YM PET PE23
PAS | LCDDS PA24 | LCDPWM PES 824 | MCIL_CK FC8 | E1_WDC PC24 | SPIL_SPCK PDE | WCI0_DAT D24 | ADA_LR PES PE2A | IS_RST
PAS | LCDDS PA25 | LCDDISP P89 PB25 PCY | EL_MDIO PC25 | SPIL_NPCSO D9 | MCI0_CK D25 | ENSV_HDA PED PE25 | ONE_WIRE
PAL0 | LCDD10 PAZ6 | LCDVSYNC PB10 | PWR_MCIO PB26 | CTs1 PC10 | LCDD20 PC26 | TWDL 1SI_D11 | PD10 PD26 | EN5V_HDE PEI0 PE26
PAIL | LCDDIL PAZ7 | LCDHSYNCG PBIL 827 | RTSL FC11| LCDDI9 FC27 | TWCKL 1S1_D10 | PDIL D27 | ENSV_HDC PEIL PE27 | PB_USERL _ LCDD22
PAL2 | LCDD12 PA28 | LCOPCK PB12 | PWR_MCIT 828 | RXDL PC12 | LCODI8 PC28 | SPIL_NPCS3 151D | PDI2 PD28 | OVCUR_USB PEL2 PE28 | ZB_SLPTR _ LCDD23
PAL3 | LCDD13 PA29 | LCDDEN PBI3 PB20 | TXD1 PC13 | LCDDLT PC29 | HDMIINT ___1SI_D8 | PDI3 PD29 | VBUS_SENSE PEL PE20 | ZB_RST g
PAL4 | LCDD1A PA30 | TWDO TST_VSYNC| PB14 | CANRXT B30 | DRXD FC14 | LCDDI6 FC30 TSI_PCK | PD14 | CANRXO D30 | PCKO(Audio FOMI) PEL4 PE30 | ZB_IRQL  INT_ETHL
PATS | LCDDIS PASL | TWCKO _ TSL_HSYNC| PBI5 | CANTXL PB3L | DTXD FC15 | LCDD2L FC31 | RESET_HOMI P15 | CANTXO DAL | PCKL(SI_MCK) PETS PE3L | ZB_IRQ0
SAMASDIXMB
oo
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VDDIOPO 5V
Boot on embeded ROM v sv
Boot on External memory T 12
t VCCesV_1 VCCsV_2 1
veesv_3 veesvd < Jvear 124
PE23 = GND1 VBAT PE29 _ ZB > PE29 136 | M
| BEoq PE23 PES0 ZBTROL TNT ETHL =4 .., 10,136 ‘;h = A U{
PE24 <} WRE __PE2S PE24 PE3L ZB | <JpEn 136 A ALY
PE25 =0 PE25 = 5
PE26 | ’ A2 ::g
VDDIOM b5 VDDIOM_1 VDDH}Z@Eﬁ 7t e > PC24 136 j;‘ PA20
SPI1 MDSI  PC23 pces PC22 22 SPI1MSO < Irc 136 5 AT
136 pc23 <} D PCIT pe2s PC20 €20 {—> PC0 7 A A27
7 pcar < PC21 19 RK > PCcl9 7
D 15 25 GND2 PC19 [—Pci7 TF po17 79 —EA ——-oo-ff—)g3
79 pc1s <} R SCie PC18 PPCé; 5 [ pco _ELNDIO Gpcg 10 B ==
79 pc1s < I PC16 s CT Bl TXX <_lrec7 10 A A26
0 pes < EL_RXER 1| bee onpia [2—4 A PAZT
1 PC6 > ELTXEN 33| PC6 boe PC5  E1 CRSDV <1 pcs 10 2 PAYE
10 pos < 0 = 35 PCa pee PC3 EL RXL Tk 10 2 —
10 pe2 > E1 150 57| bCz pes PCI___EI_TXL = P& 10 —= Lo A2e.
10 pco <} 39 12 — 1o 5
4 WRN Enable_0 Enable_1 <] CS_BOOT_DISABLE PAI A3L I
X ava |
£ KEY T 7t il
T voooro |— ] L__vooioro
T VCC3V3_1 VCC3V3_2 1
VCC3V3 3 VCC3V3_4 'VDDIOPO 5V
2 Enable_3 [7g—X
Ef DVREF 12
ADVREF 58 [CO023 7B SIPTR < "OVReF 12 |
PB_USERL PE28 > =
12139 pe7 L = bert 11 CDDI9 > PCi1 139
139 pclo <} 13 13 LCDDI7 > PC13 139
peis Cis _LCDD2l —S pPci5 139
139 pc12 <1 [58 26 TVDL TS D =55 13
139 pcua <__} PC26 28 SPI1_NPCS3 | SI_D9 136
TWCKL PC28 ~C_1Pczs 4
13 PC27 > 5 TRT [ €
139 PC29 S>> GNDIS PC30 LS| PK_«—7pca0 13 |
9 pcal <} ‘;H I
> PAL 139 = 5
139 PAO <} > PA3 139
139 PA2 < > Pm 139
> PAS 139 5
139 PAs <} > PAs 13,9
139 PA7 <} —> Pa0 139 53
139 PAY < PC23
139 PALL < > PAI3 139 BCoq
139 PA12 <} > PAIS 139 o5
139 pALs < IS DL —% pa7 13
1SI_DO 0 26
13 PALG <+ IS8 —=< pag 13
] pars <1902 1S D4 PCiL 73]
JR—T> o 1 - S
I
1S_D5 = ra2 13
13 A2l < 3—p2 LCOPWI —> P4 13 —£B o £,
13 PA23 <} LCOVSYNG — P 139 — 5
13 PA25 <] | CDOEN i 37 I
139 PA2T < PA29 CDDET il o I
L PAzo LCDDEN _ _ ___——~5 pag 139 I
139 PA2B <o [Pasl TWKO T8I INC =00 137, I EH I !
1379 Prap > SLVSYNC__TW0_____{ 1 1 wooawa wooro—I ] L ooioro
PD3L POKI(1SI MX) . ppg 13
79 PD30<__} PD29 VBUS SENSE =4 pp5g 11
27 EN6V_HOC T Fo2z 11
1 Po2s QMR 5 ENV D = o 1
11 PD26 << ADA 23 M PD23 13
13 PD24 VDDIOP1 5V
13 PD22 PD21_ ADL_XM PD21 13
13 PD20 PDI19
peol9 ____ __  2=S-PDI9 13
5 P15 >N L PO1/ VO 0D <iro17 5
7 PD16 PD15__CANTXO > PDI5 6
6 PD14 > DNP R120, 22R_PD13
PD12_ RS0 22R DNP Gno7 [ DNPRSL \\M22R DL
PDI0RE NAAA2ZR DNP Fo12 DY MO0 K ops 5
FDI0 R6 A A n22R DAF PD10 PO7__MI0_D6 Py 5
5 PD8
5 PDS PD4_ MOIO D3 pps 5 | “;
5 PD5 PDZ __MJ 0 DL i 5 I
5 PD3 PD0___MOI0_CDA PDO 5
5 PD1 | VDDIOPL
PBI2  PWR MO 1 —> Pei2
5 PB10 <} [eBlS CANDXL == Op 136
136 PB4 > [ PB20 MILDAO A op 5
5 PBIS i o R .o W A oy 47
5 PB21 154
5 PB23 GND20 ["155 PB25
5 PB24 PB27 6
PB29 6
11 USBA_DP PB31 14,6
11 USBA DM PB30 146
PB26 6
1 uses_DP pe2s 6 i It
1 UsB DM i ‘W\ i
bEP 8
11 UsBC_DP 7 DBN 8 VDDIOM L ooiom
1 USBC_DM 176
103 ETHO GND__} 7
10 ETHO_TX1+ 180 <] 12
10 ETHO_TX1- UP Mgz Wi uP 1
10 ETHO_RXL+ SHDN (17 NS >
10 ETHORXI- nR”Q? 186 NRST 10,1214
103 ETHO_GND<___} 87 | 188 14
10 ETHOTXer 56| ETHO_TX2+ nTRST [7gg CG ST
10 ETHO_TX2 97| ETHO_TX2- DI 792 < ok 14
10 ETHORX2+ 93| ETHO_RX2+ TCK 194 <—ltvs 14
10 ETHO_RX2- 95| ETHO_RX2- TMS 196 > 100 4
—To7| GND12 TDO [~Tog {— > RTCK 14
10 ETHO_LED2 [>> 59| LED2 RTCK 550
10 ETHO_LEDL C—>> LEDL GND22 -
1612618-1 <
A
SAMASD3x-MB scALE
o SAVASSAE
‘SODIMM .E.
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MN1 MN2 sV
ZEN056V230A16LS BNX002-01 123
J4 5V_INPUT 1 3 _ 1 2 '
b 1 B CB
S N 3 2 .
12 PSGCOlIS c2 =c1
c3 ces |8 33u 100n
DC POWER JACK 100n
5V/2A Input
3v3
3v3 3v3
VOUT =
0.8V x (Rtop + Rbottom)/Rbottom L1
c| Qs WR EN 3 R1 2200h%t 100MHz
IRLML2402 - 100k c5 10n 1 2
3 sv MIN3 1t [——>VDDISI 13
C120 Y RT9018B-18GSP R2 47k
1u 1 8 R3
POWER E 5| PGOOD  GND [
3| EN ADJ g 470R
7 VIN VOUT |5
R4 VDD W NC [X
100k l > R5 cs -
= =*C6 c7 15k = 1 ==c9 D2
10u 1u 100 N Red
PWR_EN# ™
) N
Q1 6 5 4 ~
Si1563EDH
ol £57 7 =
- ﬁ JP5
L00n .
o] siP2 = 5V pb—— O 7TP3
FORCE —O f——0
POWER TP1 3Vv3 TP4
N — QO TP2 VDDIOPO——+—() TP5
RS VDDIOP1|—() TP6
10k <1:uzz VDDIOM ———() TP7
Place C22 near MN3.pin2 . VDDANA O P8
3 SHDN L - - =
ADHESIVE FEET
A %6 z 27 C Derek | 30-5ep-12 | XX_|XXXXXXX
on on on B Derek | 30-Mar- XX XX-XXX-XX
A Derek | 11-Nov-: XX XX-XXX-XX
| REM_MODIF. | DES.| DATE | VER.| DATE
78 29 SAMASD3x-MB | [scaLe .1/1. REV SZEET
@mn on POWER SUPPLY -E-@ C 44

property. Reproducii

2 I
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3

R

VDD_MCI0 VDD_MCI0
VDDIOP1 T T
RS MCIO
e R15 R16 [R17 R18 R26 R36 R38 R3g ||
1 2 C40 4( 10u
R49
siP2 10k L c12 991000 }
= 68k 68k sk ek 6ek 68k B8k B8l [o | I
(MCI0_WP)
3 P17 < (MCIO_CD) J
RR4 37 16 VDDIOP1
(MCI0_DA1) 1 8 8 15 1
3 Fo2 (MCI0_DAQ) 2 7 7 E 14
EEVNEET 6
— —
3 D9 (MCI0_CK) > =
3 DO (MCI0_CDA) 2 — 2
3 PD4 (MCI0_DA3) 3 3 g — 12
3 PD3 (MCI0_DA2) 4 5 9 E 10 oa10
7SDMM-B0-2211
RRAZ 70 = VDD_MCI0
(MCI0_DA4) 1 8
3 0o (MCI0 DAS) 2 7
3 PD7 (MCI0_DA6) 3 3
3 o8 (MCI0_DA7) 1 5
RR4,RR5,RR42 near SODIMM place =
SD/MMCPIlus CARD INTERFACE - MCIO
VDDIOP1 VDD_MCI1
MCI1
R10 R11 R12 R13
RO
10k R14
10k VDDIOP1
l68k 68k sk ek
3 PD18 < p—{MCILCD) )
s Micro SD
RR1 27R 10
3 pea1 (MCIL DA1) 1 8 8 [SW2
3 Pmad (MCIL_DAO) 2 7 z —
N ——] PB12
3 e (MCIL CK) s — |5
————
s e o2~ 7 3 — vop_wcit
3 P (MCI1_DA2) 3 6 H. —
3 P2 =S L
A2 PJS008-2110-0
RR2 27R co3 c11 9
==10u &2 100n
RR1,RR2 near SODIMM place T =

3

C Derek | 30-Sep-12 | X.X |XX-XXX-X:
B Derek | 30-Mar-12 | X.X [XX-XXX-X:
A Derek | 11-Nov-11| X.X [XX-XXX-X:
L— | REV| MODIF._ | DES.[ DATE | VER DATE
SAMASD3x-MB scALE 1/1 REV.| SHEET
C 5
HSMCI
e N, 44

2 I
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5 | 4

2
IP7 R19
CAN INTERFACE Loy, 2 e
MN5 1
R21 10k 8 siP2 120R 3vs 2
‘\‘ RS 7 5v 3
1 CANH |5 vy
3 PD15 >~ CANTXO R20 OR D CANL } = CANO
VDDIOP1|R40_ A A 10k 50y vee |2 VDDIOPO 6
3 pD14 < —CANRXO 4. oD 12 MIMOGOEGE06-H
SNE5HVD234DR c20 l =
100n ==c21
T 10u
P8
R34
1 327
MN6 1
3v3
| R32 10k 8 [as siP2 120R 5V 2
CANH |4 3 CAN1
133 pB15s > CANTX1 R33 OR Ly G E } g
VDDIOPL—RIE AAMK S ey e |2 VDDIOPO 5
133 pB14 < }CANRX1 R37 OR 4. oo 2 -4 MJIMOB06GE06-H
SNB5HVD234DR czal . )
—c24
100:11- 10u
VDDIOP1 1
c13| cu4 MN4
3 6 C16 991000
4.7u| 1001 vee Ci+ |
VDDIOP1 23 20 8
- | GND ci- .
*—=10
1 2 6
C15 441000 v cov C17 44100 S 0
21 4 7
R2JR23)R24  C18 ge100n 21 |, co- 5 O
1 24
9 o oo C19 41000 481 o
47k |47k _ *—5 10O
474 EN ca |22 >%g ——O
7 18 O
3 pe27[ > RISL R27 OR THN Ti0UT RTSC1
TXD1 R28 OR 8 17 TXDC1
3 PB29 [ >—mp R13 OR 5| T2IN T20UT (76
143 PB31 D—Z,\M_T TIN  T30UT E 5
10 15
RIOUT  RIN R29 OR 2200hm at 100MHz
CTS1 R30 OR 11 14 CcTsc1 1 2
3 PB26 < RYDL R31 OR 12 | R20UT  R2IN 773 RXDCL
3 PB28 < F—an R133 R R30OUT  R3IN =
14,3 PB30 | =
P ADM3312EARU EARTH_RS232
DNP
DNP
ZB_RSTN 2 RS53 OR ZB_I1RQ
. C=>—%1R01 1 > .
Bo3aa el ZB-1ROL 4 Ro7 R ZB SLPTR P B
133 Py ©=J"sPTi_NPCS3 3 SPT1_NOST GG be2s 133
135 o5y SPI1_MISO LN S SPLLSPCK == pc2s 133
) < et MY T )
13 Vs C Derek | 30-Sep-12| X.X
c26 €27 DNPDNP B Derek | 30-Mar-12| X.X
Cc25 2.2n 2.2u A Derek [ 11-Nov-11 | X.X
T 15']]- T L— | RE| MODIF. | DES.| DATE | VER.
SAMAS5D3x-MB scALE 171 REV.
[ttt | A/l
CAN&ZIGBEE & USARTL [ @ C
— | AN & ZIGBEE & USARTL) -@-
5 | 4 | 3 | 2 | 1
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3v3
V3 o7
2200hm at 100MHz
T 1A 2
v C140 l c141 €137 c142
10u 100n
4.7u 100n
AUDIO_GND -
AUD_1V8 |26 AVDD1V8 AVDD1V8
2200hm at 100MHz Q T
1 2 C46 gg2.2u
I "’—‘>“UD'°—GND VDDIOPO
c138 c139 AUD_1v8
10u 100n
HEADPHONE 6 122 Rizs
2200hm at 100MHz AUDIO_GND c135
s KA/ z MN10 Q 2 < ~ o l 100n
2 ‘ 5k 1.5k
o o o o o = - *
L7 15 6 0 oo o 3 R226, OR TWDO
HPOUTR > > > > > SDA werg < PA30 1339
2200hm at 100MHz 2 R234, OR | TWCKO
1 1 A2 13 < g 2.5 8 SCLK ] PA3L 1339
l HPOUTL
14 R227 33R___PCKO
= Cl44 = Cl45[ RIIB . 20R C89 ;1000 HPOUTFB 230 \ORDNF T <_1Po%0 30
28 R231 OR <] pe1s 3
3 MCLK 759 R228, OR___RF > pc20 3
STEREO_3.5mm oL = = e LINEOUTR BCLK/GPIO4 [~55 R229 R TE  ——> reil 3o
a5 470p 470p 4 MDL LINEOUTL LRCLK (37 R332 R R g 3
pupio_eno 515 LINEOUTFB ADCDAT 735 R233) OR T pc1s a9
7 DACDAT <] s
o
2 1
O——‘l Wic 25 IRQ/GPIO1 INT_AUDIO . P16 3
7 O—ﬁ INIR/DMICDAT2
AUDIO_GND ~ AUDIO_GND AUDIO_GND 27 8 .
MIC1 - - - INIL/DMICDATL crea B85 qp-22u
c143)) 47u 21
AUDI ND
C76 gL UDIo_G “ VMIDC cpes |19
: 2 i1
micL AUDIO_GND cisg) 4qu 0 miceias CPVOUTP
R126 2K2 12
o CPVOUTN
24 S 2. 3 c41
AUDIO_GND 26 | IN2R 5 82 @ ca =22
IN2L < 0B6a O 22u
RE6 R87 M8904
L3 2K2 2K2 N I
2200hm at 100MHz
LINE IN h /{ Py C28 gy v
2 \ L
L4 B N
2200hm at 100MHz AUDIO_GND ~ AUDIO_GND AUDIO_GND
1 1 AN 2 c29 FTRET
RS0 R81
3 47k 47k R178 OR
STEREO_3.5mm ca2 = ca3 DNP DNP
3 470p 470p
AUDIO_GND
A4 A4 3v3 AUD_1V8
AUDIO_GND ~ AUDIO_GND AUDIO_GND T MN7
Llvin vour 2
‘\U 2
‘ GND ca3
3 4 c35
€30 EN BYP 770 100n
— C36  SPX5205M5 C Derek | 30-Sep-12 | X.X__|XX-XXX-XX
4.7u C37 &= 2.2u 150mA capabi B Derek | 30-Mar-12 | X.X_[XX-XXX-XX
100n A Derek | T1-Nov-11 | X.X_| XXXXXXX
= b— 1 REV[ MODIF. DES. DATE VER. | _DATE
SAMASD3x-MB SCALE 1/1 REV.| SHEET
= c 7
AUDIO
L e [ =e 44
5 | 4 | 3 | 2 | 1
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o
L8
2200hm at 100MHz
0805
R92 6.81M 1 2 .
MN11 \a 116
MMBD3004S-7-F | ces L | H
12 4 H—s
*—=1 TEST RAC 700 s 3
D5 MMBD3004S-7-F RJ11
ECH R, ac |2 L9 = ce4 6]
DAA_GND 2200hm at 100MHz 83100M-13-F
T 470p MIMOGOGGEG-H
ces 2| o0 Ro3 %92 s.81m 1 2 “
11
100n fgos" s C67 y§00n A\
08 can be replaced by
bead to inprove EMI DAA_GND R94 DAA_GND 100V ¢
TX1 DAA_GND R 6 C68 =}47n
C>—RIBRAAR 2 3 16
3 pien DIBN 237K j 2 Res 2 R 2 R97 RO8
o C70 c69 280R 280R 280R 280R
R167, n ~OR 1 9|6 T AP 10 Ro9 100R N oz 10n 1% 1 " 1
> RIS AR HO —R99\\NOR |
3 DIBP 14 . EIO MMBAT42 DAA_GND 1206 1206 1206 1206
LAN00G6-50 )
cr: cr2
150pF 150pF ™0 Qs
le]
TXF MMBAT42
DVDD DVDD
GPIO
Q o
c73 >«
1000 o] |  CX20548-11Z
5 R102
110R
DAA_GND
c74 B
100n
R94,C68 should be placed near Pin(RXI),
and’should be no vias on the RXI Net.
DAA_GND
DAA_GND
C Derek] 30-Sep-12
B Derek| 30-M
A Derek
' V[ WoOor ] [ DATE |
SAMA5D3x-MB [SCALE
o OAMASDIXME 171
SmartDAA =@
-®-
5 T 7 T 3 T 7 T T
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1

133 pc2g
1337 PA30
1337 PA3L
133 PAO
133 PAL
133 PA2
133 PA3
133 PA4
133 PAs
133 PA6
133 PA7
133 pag
133 PA9
133 PA10
133 PALL
133 PAL2
133 PpA13
133 PAL4
133 PALS
133 PCl4
133 PCi13
133 pc12
133 pcil
133 PCI10
133 PCIs
12133 PE27
1336 PE28
133 PA28
133 PA26
133 pA27
133 PA29
3 PC31
37 PC16
37 PC17
37 PC18
37 PD30

HDMI Spec.
HDMI_INT ROL K2 g F1 +4.8V < PVDDS < +5.3V
v 1 2 D7 PVDD5 .
18121L160/12 RB160M-60 LCB7
TWDO. 27 R ava Type A connector
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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

SAMASD3x-EK User Guide 7-1
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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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10u == == C13 2.2u 500mA capability
100n

ATMEL

7-2 I ) SAMASD3x-EK User Guide
11180A-ATARM-30-Jan-13

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6583695/ATSAMA5D33-EK.html

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
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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

SAMASD3x-EK User Guide

ATMEL

7-5

Downloaded from Elcodis.com electronic components distributor

11180A-ATARM-30-Jan-13


http://elcodis.com/parts/6583695/ATSAMA5D33-EK.html

3vs_Lep avs
RL or AD2 YP Rs OR_DNP 2
R2 R ADL XM R6 OR_ONP Py
4 [ R ADS YW iam
i VIED: Ra R ) ADOXP CHANGE# 78 RQO
Srtrs—r BE
il 9
ML IFt L]
- X_RIGHT Re4 I e
Y Tow DNP| DNP| DNP| DNP 13K I s|Ee
X LEFT 1 T EE ol
FAY3 TcooAT 19 2%
B Lcooars 21| BB
cooAs 23| 2%
LCDDEN TCODATY B
TCOVSYNE TcopATs 27| B2
LCDHSYNG LcooaTii 29 22
R 2R Lcopisp {B® |
o 4s TCOPCK TSV
! Er 5V_NTER
. = - 3 |
y : 5 Haolio
H LCD, 558 Lcoparis 5128 LeppaTI?
5 a LCDDATI8 7 LCDDATIS
| 8oo(H xReaxaso(v) ST eg [
gg I LoopAT2z 11| 08 LCDDAT23
6 L gg 144
LCDDATA weoose 157 B2 7567 Lcopwm
657 Lcovewe] 17 B8 e Tcomsie
i Ccoven |19 83 TCoPeK
G2 aa [
1 ADO_XP. o8 (21 o1 .
61 AD2 VP 2212 T Ao
G0 CODATL ADALR RIS OR__ ONE WRE
R7 ] 00 [ REAAAR ONEWRE
RS o 5
1 RI6 0R_DNP TCODATO NS
S — s BLUE3 RI7 R LCDDATS 3] 88 3
GREEN[D.]
Pss—— M i e - e SELCONFIG_R22 or a8 LCD_DETECT Re3 or M‘
R2 ¢ EERE
18 R20 R LCODATL 99 o |
gé e BLUEQ LCDDATO
s TSM-T2001-L-DV-A
veas T L ICG
ono2 71 10u G5 Roa OR_DNP. LcDDATI0 ava_Lco *
D REDO.7] GREENT R25 7\ OR B CA—
s NTER 1 n 1 Ro6 OR DD CODATS s I
224 GREENS R TCODATIA c16 4 H
Sabma 1l oo vss 13 R86 A T
3va_Lco MODE(VSS) KEYD (17 R6S a7k
Sy/217mA . DL 24.5v/40m8_VLED+ SDA KEYL [y R67 a7k
RESET_  KEY2[p 6B a7k
o REL60M-60 CRANGE  KEY3 [
60V/1A GREENS scL [
35 0R_DN TCODAT KEYS KEYS [——
GREEN? [ R N0R TeobAI QTI070_50K A
GREENL R3 or LCDDATY
ED+ Re9 GREENO. R37 3 LCDDATS
LCOPWM
Ra0 cP21220r 6 47k DNP
10k Cpa1235T Ra_Ra2 OR_DNP LcopaTIS = NP ke
Ra1 REDT 7 DA A S e — Yo Ned
RS 3 Ras OR_DNP LCODATIA X8 N g a
2x 7 LEDs Back Light REDS Rib 03 TCDDATZZ e g {<ey]
2 Ra7 0R DIP TCODATIS x| ) |
2%20mA, 24.5V REDS [ ReENJORICODAZL Neo e k2
F_Rag OR _DRP TCODATEZ g 9
REDA P e — > =
0 R51 OR _DRP TCODATID P Y feedl
REDS [ R2 MJ0RcODATIS R/ K1
3v3.Lco ava_Lco RED2 Rs3 or LcDDATIE
NS REDL R4 OR' LCDDATLY
1 5 REDO TCDDATLS
VN vour ' RES R
I—2{oo wl
. 100 c11
SELCONFIG o e 1000
c1z Cis  SPX3818 .
100 = 220 500mA capab m e
-
DS24335
= 5.0_WVGA R_AEA DM,
5.0_WVGA_R_AEA_DM
5 ) E) 7 T 1

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6583695/ATSAMA5D33-EK.html

ATMEL

(¢

Section 8

Troubleshooting and Recommendations

8.1 Page Intentionally Left Blank

SAMASD3x-EK User Guide 8-1
11180A-ATARM-30-Jan-13

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6583695/ATSAMA5D33-EK.html

ATMEL

(¢

Section 9

Revision History

9.1 Revision History

Table 9-1.
Change Request
Document Comments Ref.
11180A First issue.
SAMASD3x-EK User Guide 9-1

Downloaded from Elcodis.com electronic components distributor

11180A-ATARM-30-Jan-13


http://elcodis.com/parts/6583695/ATSAMA5D33-EK.html

AIMEL

Y )

Headquarters

Atmel Corporation
1600 Technology Drive
San Jose, CA 95110
USA

Tel: 1(408) 441-0311
Fax: 1(408) 487-2600

International

Atmel Asia Limited
Unit 1-5 & 16, 19/F

BEA Tower, Millennium City 5

418 Kwun Tong Road
Kwun Tong, Kowloon
Hong Kong

Tel: (+852) 2245-6100
Fax: (+852) 2722-1369

Product Contact

Atmel Munich GmbH
Business Campus

Parkring 4

D-85748 Garching b. Munich
GERMANY

Tel: (+49) 89-31970-0

Fax: (+49) 89-3194621

Atmel Japan

9F, Tonetsu Shinkawa Bldg.
1-24-8 Shinkawa

Chuo-ku, Tokyo 104-0033
Japan

Tel: (+81) 3-3523-3551
Fax: (+81) 3-3523-7581

Web Site
www.atmel.com
www.atmel.com/AT91SAM

Literature Requests
www.atmel.com/literature

Technical Support
AT91SAM Support
Atmel technical support

Sales Contact
www.atmel.com/contacts

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

as components in applications intended to support or sustain life.

© 2013 Atmel Corporation. All rights reserved. Atmel®, Atmel logo and combinations thereof, QTouch®, SAM-BA® and others are registered
trademarks or trademarks of Atmel Corporation or its subsidiaries. ARM®, ARM®Powered logo and Cortex™ are registered trademarks or trade-

marks of ARM Ltd. Other terms and product names may be trademarks of others.

Downloaded from Elcodis.com electronic components distributor

11180A-ATARM-30-Jan-13


http://elcodis.com/parts/6583695/ATSAMA5D33-EK.html

