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Introduction

This user guide introduces the evaluation kits for the Atmel® SAMA5D3 series
embedded MPUs listed below:

e SAMASD31
e SAMAS5D33
e SAMA5D34
e SAMAS5D35
e SAMA5D36

It pertains to the following evaluation kit references:
e SAMASD31-EK

SAMAS5D33-EK

SAMASD34-EK

SAMA5D35-EK

SAMA5D36-EK
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Important: Unpack and assemble the kit carefully, following the assembly guide provided in the box.

e Boards

e One SAMA5D3 main board (MB)

e One of the five available CPU module (CM) boards
e SAMA5D31-CM
e SAMA5D33-CM
e SAMA5D34-CM
e SAMA5D35-CM
e SAMA5D36-CM

e One optional Display Module (DM) board (5"_WVGA_R-DM), available for all SAMA5D3x evaluation kits
that feature an LCD interface: SAMA5D31, SAMA5D33, SAMA5D34, SAMA5D36

e Power supply
e One universal input AC/DC power supply with US, Europe and UK plug adapters
e One 3V lithium battery type CR1225
e Cables
e One micro A/B-type USB cable
e One RJ45 crossed cable
e A welcome letter

Related Items

e Atmel SAMA5D3 Series Datasheet
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1. Evaluation Kit Specifications

Table 1-1. 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
Dimensions:
MB (Main Board) 165 * 135 * 20 mm
CM (Computer Module) Board 67.60 * (40 to 47) * 5 mm
DM (Display Module) Board 135*80 * 6 mm
ROHS status Compliant
CE and FCC Part 15 status Compliant
Kit Identification SAMA5D31-EK
SAMA5D33-EK
SAMA5D34-EK
SAMA5D35-EK
SAMA5D36-EK

1.1  Electrostatic Warning
Warning:  ESD-Sensitive Electronic Equipment!

The evaluation kit is shipped in a protective anti-static package. The board system must not be subjected 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 component pins or any other metallic
element on the board.
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2.1

2.2

Power Up

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 LCD should light up and display a welcome page. Click or touch icons displayed on the screen and view the demo
(the red ones need to be replaced by demo software).

Sample Code and Technical Support

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

Linux software and demos can be found on the web site Linux4SAM.

SAMASD3x-EK User Guide [USER GUIDE] 5
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3. Evaluation Kit Hardware

3.1 Introduction

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

The Atmel SAMAS5D3 series evaluation kit is a platform architecture based on a main board, a computer module
equipped with a SAMA5D3 series processor and an optional display module, providing maximum flexibility for kit users.

The SAMAS5D3 series evaluation kit consists of three boards:

e The computer module (CM) board, is a single-board computer that integrates all the core components and is
mounted onto an application-specific main board (MB). The computer module has 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 1/0 signals to and from the computer
module.

e 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.

e The display module board (DM) integrates LCD, touchscreen and Qtouch® technology

Table 3-1. Evaluation Kit Features
Feature SAMAS5D31 SAMAS5D33 SAMA5D34 SAMAS5D35 SAMAS5D36
CANO X X X
CAN1 X X X
GMAC X X X X
EMAC X X
HSMCI1 X X X X X
HSMCI2 X X
LCDC X X X
UARTO X X X
UART1 X X X
ISI X X X X X
SHA X X X X X
AES X X X X X
TDES X X X X X
TC1 X X X X X
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4.1

CPU Module (CM) Board

Overview

The CPU module (CM) board is the heart of the SAMA5D3x-EK. It connects to the main board through a SODIMM200
interface and integrates the SAMA5SD3 series processor and external memories. The CM board serves as a minimal CPU
sub-system. All five SAMA5D31, SAMA5D33, SAMA5D34, SAMA5D35 and SAMA5D36 processors share the same CM
board circuitry with minor configuration settings.

The CM board 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 five CM boards from three different manufacturers. The five processors are implemented as shown in

Table 4-1.
Table 4-1. CM Board Implementation
Manufacturer and
Module Kind SAMA5D31-CM SAMA5D33-CM SAMAS5D34-CM SAMA5D35-CM SAMA5D36-CM
Embest/Flextronics X X X
Ronetix X X X X

The five CM boards share the same circuitry design with different designator information and PCB layouts. The circuitry
reference in this guide, for common design parts, refers to schematics from SAMAS5D3 series-CM (mfg2). All the other
schematics are provided in the Section 4.4 “Embest/Flextronics Schematics” and Section 4.5 “Ronetix Schematics”.

SAMASD3x-EK User Guide [USER GUIDE 7
Atmel ! ]

11180B-ATARM-29-Oct-13



Figure 4-1. CPU Module Board from Embest/Flextronics
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Figure 4-3. Board Architecture
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Note: Different interfaces on the main board share the same connections to the CPU module. The actual usage
depends on the CPU module featured in your evaluation kit.
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4.2 Equipment List

The CM board is built around an ARM® Cortex®-A5-based microcontroller (BGA 324 package) with external memory and
Gigabit Ethernet PHYsical layer transceiver.

4.2.1 Devices

Table 4-2. CPU Module Specifications
Characteristic Specifications
PCB CPU Module (10 layers)
Dimensions in mm:
(LXW X H) 67.60 *(40 to 47) * 5 max
Processor SAMA5D31, SAMA5D33, SAMA5D34, SAMA5D35 and SAMA5D36 (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 NOR 128 Mb 16-bit data

On-board 1/O Ports One Serial EEPROM SPI

One 1-Wire EEPROM DS2431

One user-powered 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
SAMA5D31-CM

Board Identification SAMA5D33-CM
SAMA5D34-CM

Silkscreen top SAMA5D35-CM

SAMASD36-CM

4.2.2 Interface Connection
e SODIMM200 card edge interface

4.2.3 Configuration Iltems
e One jumper for SPI DataFlash chip select connection
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4.2.4 Boot Options
Table 4-3 lists the supported boot options

Table 4-3. Boot Options

Boot Mode Boot Device Type Note

BMS OPEN Embedded ROM Boot ROM Boot followed by: Default boot is from
- SPI0, NPCS0 embedded ROM
- SD/MMC MCIO0, MCI1
- NAND Flash
- SPI0, NPCS1
- TWIO
- SAM-BA®

BMS CLOSE NOR Flash On-board NOR Flash Boot from external NOR
using NCSO Flash memory

4.2.4.1 Boot Configuration
In order to use SAM-BA boot, the NAND Flash and SPI DataFlash must be deselected.

Pressing the pushbutton PB4 (CS boot disable) disconnects these two components from the system while the ROM Boot
is searching for a boot device after reset. A reset can be forced by pressing the PB1 (NRST) pushbutton. Note that PB1
and PB4 pushbuttons are located on the main board (MB).

In order to boot from SAM-BA, both PB1 and PB4 should be pressed, then PB1 released while PB4 is kept pressed until
SAM-BA boots.
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4.3  Functional Blocks
4.3.1 Processor
The CM board is equipped with one Atmel SAMA5D3 ARM-based embedded MPU from the list below:
e SAMA5D31
e SAMA5D33
e SAMA5D34
e SAMA5D35
e SAMA5D36
The SAMA5D3x devices are packaged in a BGA324-ball BGA package and share an identical footprint.
.As different interfaces can be defined using the same pins, the functions available on the evaluation board depend on
the actual configuration of the CPU.
The Atmel SAMASD3 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 SAMAS5D3 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, hardware accelerated engines for
encryption (AES, TDES) and hash function (SHA), the SAMA5D3 ensures anti-cloning, code protection and secure
external data transfers.
Refer to Section 4. “CPU Module (CM) Board” on page 7 for details.
The processor runs at frequencies up to 536 MHz for the core and up to 166 MHz for the system bus.
4.3.2 Clock Circuitry
The CM board includes three clock sources:
e Two clocks are alternatives for the SAMAS5D3 series processor main clock
e One crystal oscillator is used for the Ethernet RGMII chip
Table 4-4. Main Components Associated with the Clock Systems
Component
Quantity | Description Assignment
1 Crystal for internal clock, 12 MHz Y1
1 Crystal for RTC clock, 32.768 kHz Y2
1 Oscillator for ethernet clock RGMII, 25 MHz Y3
4.3.3 Reset Circuitry
The reset sources for the CM board are:
e Power-on reset
e Pushbutton reset (Pushbutton is equipped on main board)
e JTAG reset from an in-circuit emulator (MB features an on-board JTAG interface)
At L SAMASD3x-EK User Guide [USER GUIDE] 12
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4.3.4 Power Supplies

The CM board is driven by +3.3V input power rail from the MB 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.

Table 4-5 summarizes the power specifications.

Table 4-5. 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 From VBAT 3V, SODIMM200 connector
System Controller
3.3V VDDIOPO a part of peripheral 1/O lines From main 3.3V, SODIMM200 connector
3.3V VDDIOP1 a part of peripheral I/O 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
3.3V VDDANA the analog-to-digital converter From main 3.3V, SODIMM200 connector
12v VDDCORE | memarics and the perpherals | Regulator omboard
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 DDR?2 interface I/O lines Regulator on-board
1.8V VDDIOM Ili\ll;’-t\gD, NOR Flash and SMC interface 1/0O Regulator on-board
3.0Vto
3.3V ADVREF ADC reference voltage From ADVREF, SODIMM200 connector
2.5V VDDFUSE Fuse box for programming Regulator on-board

Atmel
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Figure 4-4.

Embest/Flextronics Power Supply
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Figure 4-5.

Ronetix Power Supply
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Figure 4-6.

Ronetix Power Supply (Continued)
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4.3.5

4351

4.35.2

Memory

Memory Organization

The SAMA5D3 series processor features a DDR/SDR memory interface and an External Bus Interface (EBI) to interface
to a wide range of external memories and to almost any kind of parallel peripheral.

Resource Allocation

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

e Two SDRAM/DDR?2 are used as main system memory. MT47H128M16 - 2 Gb - 16 Meg x 16 x 8 banks, the board
provides up to 2 Gb of on-board, soldered DDR2 SDRAM. The memory bus is 32 bits wide and operates at up to
166 MHz.
Figure 4-7. Embest/Flextronics DDR2 Memory
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VDDQ (4 4 73 100nF vDDQ |5 4 74 100nF
. VDDQ 4 75 100nF . VDDQ 4 76 100nF
@ DDRCAs [>——DORCAS LT e VDO |- . 77 100nF — o chs VoDQ [ 4 78 100nF
{88 DDRRAS [ >————"—""——"—RAS VDDQ 57 <1 79 100nF RAS VDDQ 57 0 80 100nF
VDDQ 81 100nF VDDQ 82 100nF
{3} DDR_WE DM WE VDDQ 69 ° < 83 100nF DDR WE K3 | e VDDQ 9 ° < 84 100nF
a7 VREF J2__ DDR_VREF = a7 VREF J2__ DDR_VREF =
{3} DDRDQSI >3- UDQS A3 {3} DDR_DQS3 [ >—————————5-{ UDQS A3
uDQs VSS [£3 ol ces r{\/\/\r— uDQs VSS g3 ol css
R98 4.7K Vss |55 100nF — RI00 47K VSSIys 100nF
= VSS | " = - VSS [ "
{3}  DDR_DQSO D—EZ LDQS VSS (55 {3} DDRDQS2 [ >3 LDQS VSS |5y
I%\N\r— LDQS Vss — r%v\/\r— LDQS vss —
L Rog 47K A7 L Ri01 47k a7
) B3 VSSQ g7 - B3 VSSQ g7
{3} DDR_DQM1 3 ubMm VSSQ —‘BS {3} DDR_DQM3 3 ubMm VSSQ —‘BS
{3  DDR_DQMO §: LDM VSSQ 1 {3}  DDR_DQM2 §: LDM VSSQ o1
VSSQ Di VSSQ Di
VSSQ [§ VSSQ [g
VSSQ [ VSSQ [,
RFUL VSSQ | RFUL VSSQ 5
RFU2 VSSQ H RFU2 VSSQ H
RFU3 VSSQ i RFU3 VSSQ H
RFU4 VSSQ [ RFU4 VSSQ [
VSSDL VSSDL

Atmel

VDDIODDR

10uH/150mA

4.7uF 100nF

TP22
R65 SMD
15K 1%

DDR_VREF DDR_VREF

3
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Figure 4-8.

Ronetix DDR2 Memory

DDR_ADDR Address and control traces may not exceed 1.3 inches (33.0 mm). ot
Address and control traces must be length-matched to within 0.1 inch (2,54 mm)
DDR_AD-13] Address and control traces must match the data group race lengths fo within 0.25 inches (6.35 ). Chenged U and US
From MT47HEAMIGHR-25H to MTA7THI2BMI6RT-3:C
group 3AB L3aLs 20=50 ohms minimizing crosstalk with [DQ, DQS, DQM]
DDR_ADDR DDR_DATA group 2A DDR_ADDR DDR_DATA group 28
DDR_A[0-13] . DDR_D[0-15] e DDR_A[0-13] s DDR_D[16-31] e
DDR A M8 | 4o A ey i DDR DO DDR A0 8 | no B Qo |-e8 DDR D16
DDR_DATA ODR AL M3 | o1 |62 DDR DI DDR Al M3 |y o1 |62 DDR DI7
[ DDR A2 M7 ] o bz M DDR D2 DDR A2 7 ] o Q2 |4 DDR D18
DDR_D[0-31] DDR A3 7 D3 |42 DDR D3 DDR A3 7 D3 |42 DDR D19
L3 |48 DDR Ad N8 | g D |HL DDR D4 _ DDR A4 N8 | pg Qe |HL DDR D20
DoR_D0 | HIZ DDR DO ODR A5 N3 | a5 Dos [He oorDs 4 E_ DDR A5 [TEH Ds [He oor D214 ,
o0 D1 DDR A6 N | ae nos |EL ooros | 9 g s ‘DR A6 [ bos | L oor oz 8
DDR_D2 ODR AT 2 | 7 oo7 |E2 EETIT B <3 DOR A7 P2 | o7 Do |E EITIEY RN
DOR_D3 DDR A8 08 | pg pos |2 borpe 4 228 | 2 DDR A8 P8 | pg s |-<& ooroug = E 2
POR D4 DDR A9 03 | o bos |2 e 4 S5E85 ESE DR A9 23 | o pos |<2 oor oz S 2§
DOR_DS DDR_A10 M2 | a0 010 D7 orowd 58 S8 Scn DDR A0 M2 | 10 b0 |27 oorozs ] F 052
DDR_D6 DDR ALl 7 poufDs oorpug S5 gy 85E DDR Al P7 | arr pQuf02 oorpr g S ES
DDR_D7 DDR A12 R2 | a;: Q12 |-BL oorDi24 5 ES | 3 2 g DDR A12 R2 | o1y Q12 |21 obr D284 3 £g
DDR_D8 DDR A13 R8 | pry(aLs) Q13 -2 DDR D13 § g 8 H] £3 DDR A13 R8 | pry(a1s) Q13 |02 DDR D29 § SE
DDR_D9 RS { pry Q4 |-EL DOR D1, $§8 | ZJES B3] Ry DQua |-BL DOR D30 sz
DDR D10 RT_{ Rry Q15 B2 DOR D15 T Es2 RT | rey 0Q15 |-B2 DOR D31, L=
DOR_D1L 5 @-D0RBAO 2 | gpo E552 PR 12 | g
DDR D12 5 @DORBAL 3 | gar Logs |-E DDR DOSO g e 5 @R EAL 13 | gy Logs |-EZ DDR DOS2 o 5
DR D13 DDR CKE 5 @ DDR BA2 u | gpo LoQs#NU |-EB R7Z.—| KT 5258 | 5 @RRCUE ; g DOREN [EE o Logs#iNy |-EB R70 —— 47
DDR_D14 upgs (-E7 05‘ * 2 E ;5 upgs (-EL ‘_m—LQD S s l
DDR_D15 5 @-DRRWE! K3 L wes  upgsenu AR gges 5 @LOR WEH 3 L wes  upgsiny |48 RTL ey 4K7
DDR D16 5 @-DRR.CASH L7 { cast ssse 5 @DORCASH L1 cass _L
DDR D17 5 DDR_RAS# K7 | pasi Lom |-F3 DDR DQMDA 5 aND 8883 5 DDR_RAS# K7 | pass Lom |-F2 DDR DQM2@ 5 GND
DR D18 5 @DDR CS 8 | cox Uom |82 DDR DOMlA 5 5 @-DDR CS# 18 | con o |82 DDR DOMS; 5
DDR_D19 VDDIODDR Ko { opr DDIODDR K9 1 oot e
DDR D20 NC A2 VDRIODDR NG |-A2_  vDDIODDR
DDR_D21 K2 § cke = 4-,— K2 § cke ne |HE2
DDR_D22 . B8 1 ok R 38 | ek
DDR D23 s ‘M’ K8 |y Voo AL cuumnn/mv 5 @RDRCK K8 | Voo AL cap| |1ﬂOnI10V
DOR_D24 5 @—DDR CKE Voo |-EL c109| 200n10v ] 5 @DRRCKi VoD |EL c117| 200n10v_]
DOR D25 | roup 1AB Voo |52 C45| | 200n0v 1 b | roup 1AB Voo |28 ca7| | 100010V
DDR D26 - Vo |9 c1m| 100n10v_ S Vo M2 L) c11s| 1oon10v_
DDR D27 vop |RL C48I | 100m10v | vop |RL C50] | 100n/10V
DOR_D28 VobQ |49 c108] [ 100n10v_] VoDQ |42 L c11a| 200n10v_J
DOR_D29 vobg |£L CAQIIlDDn/]D\/ 1 Vo £t C51] | 100010V
DDR_D30 vong |-€2 c77) | 100m10v_[ Voo <8 Ll cm 200n10v_J
DDR_D3L vonQ |-€7 cszumon/mv 1 voDQ |-€7 54| | 1000/10V
DDR_DQMO e I c79) | 100m10v_[ VoDQ |-<8 L) cm 1oon10v_
DDR_DOML VoD |-E2 C53||100n/10v 1 e = C55] | 100n/10V
DOR_DQW2 vobg |-8L Cﬁ' 100m10v_J voDQ |61 L cm 200n10v_J
DOR_DQWME Voo |62 Cs6] |1nnn/mv Vo |62 56 |1ﬂOnI10V
DDR_DQSO vooQ |67 c1u 200010v voQ |67 cm 200n10v_J
DDR_DOSL vonQ |-€2 cs7] | 100n10v | Vo |62 C59] | 1000/10V
DDR_DQS2 vooL 3L L] cm 10on10v_ vooL |t L] ci2gt 10oniov [
DDR_DQS3 - R
DDR_DQSNO VRer |22 o DOR VREF g o wRer |2 DDR VREF ¢ 5 1
DDR_DQSN1 group 1AB group 1AB GND
DDR_DQSN2 2 MT47H128MI6RT-3:C e MT4THI28M16RT-3.C e
DDR_DQSN3 16 aroup 1AB ] oo st
ooR_cs |-£8 P12 DORCS ¢ 5 | 100n20v 100010V
DR CLK |-B12 fophot___DDR CK g 5 ‘
DDR_CLKN [ AL opibot DR CK¥ g 5 109 ohms i
DDR_CKE BT DOR CKE ¢ 5 GND
DOR RAS |-GLL__DDR RAS: & o VDDIODDR VDDIODDR
DOR CAS | A5 DDR cAst & o
DDR WE |85 DOR WE# o 5
DOR_BA0 |E2 DDR BAO o 1 rwo
DDR Ba1 G DOR BAL g 5 | 200r R12 e [ Keep nets as short as possible, therefore, DDR? devices have o be placed close as possible of MIURA
DDR BA2 (O DR BN @ 5 15/1% -|_man/wv | group 1A8 | The layout EBI DDR2 should use controlled impedance traces of ZO = 500hm characteristic impedance.
DDR_CALN i Trace width = 0.13mm: target 500hm impedance.
DDR_CALP - top/bot DDR VREF# 5 Trace spac 3010 0.38 mm.
DDR_VREF s J_css
SAMASD3K 2001 R
ATIOVINER 1ks1% ] 100n/10v
GND GND  GND GND

Atmel

One NAND Flash:

NAND is connected to the processor. Maximum size is 256 bytes.

One NOR Flash (optional, not populated): NOR Flash is 16 bits wide. Maximum size is 128 Mbytes.
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Figure 4-9.

Embest/Flextronics External Memory

MN5
JS28F128P33TF70A
FLASH AL 29 34 EBI_DO
FLASH A2 25 | Al DQO I35 EBL DL
FLASH A3 24 | A2 DQ1 739 EBI D2
FLASH A 23 |3 DQZ 7\ EBI b3
FLASH A5 22 | A4 DQ3 7V EBI D4
FLASH A6 21 | A% DQ4 g EBI D5
FLASH A7 ___20 | A6 DQ5 757 EBL D6
FLASH A 19| A7 DQ6 753 EBLD7_
FLASH A9 g3 | A8 bQ7 735 EBI DS
FLASH A0 7| A9 DQ8 37—\ EBI b9
FLASH ALL 6 | A0 DQ9 [0 M EBI D10
FLASH ALz 5 | All DQ10 75 EBI DL
FLASH AL3___4 | A12 DQ1l 75 EBL D12
FLASH Al4___ 3 |A13 DQ12 755 EBI D13
FLASH A5 2 |A14 DQ13 757 EBI D14
FLASH A6 1| A15 DQ14 1757 EBI D15
FLASH AL7 55 | A16 DQ15
FLASH AL 18 ﬁig
o S L
FLASH A2l 11 | A20 46
FLASH A2z 10 | A2 ADV#
FLASH A3 9 | A22 =
A23 %
RFUL W
VDDIOM RFU2 3%
R e ST Ne 2
R29 100K 44
M '% RST# VDDIOM
{267 NRST [ > R30 . o 100K 15 3
Y Wp# VCC 35
VeeQ
VDDIOM 30 o c47 _lo ca8
NRD 32 | CE# 12 100nF™ 100nF
NWE 14 | OF# VSS 78
WE# vSs 57
Vss
R31 VPP —
10K =
MN6G
NL175Z126 VDDIOM NCS0
{5} OE_Nandflash OE VCC >
NCs3 21
4 o C49
3 out 100nF
I GND I
L MN7
- MT29F2GOBABAEAWP
NANDCLE 16 29 EBI DO
NANDALE 17 | CLE 00 30 EBI DL
NRD_RAL o nn OR g | ALE 0L 737 EBI D2
NWE_RA3 2AA'0R 18 |RE 02 735 M_EBI D3
NANDCE _* 9 \gTzE :;83 i1 EBI D4
! RA5 1 470K I EBI D5
VDDIOM |—arpRDY R48 A\ OR 71 :;82 13 EBI D6
&:ﬁgﬁgmg Vb 4 EBI D7
VDDIOM | [ R52 NI 19 | w5 jo8 NG 128
f NC 57~
I09_N.C g
010 N.C 33—
N.C1 WOL1N.C [Fgo—
RS8 N.C2 0127 N.C [z
DNP = N.C3 013 NC (75—
_— *—{NC4 014 N.C 7
*—{ NC5 1015 N.C F~—X
SMD N.C6
VCC_3v3 ? VDDIOM L 2 N.C7 12 VDRIOM
T 1 /)2 T = T nes VCC |57
V 5| N.C9 VCC (37
s ¥ N.C10 VCC_NC |55
1800hm at 100MHz X3 Nell VCC_N.C _locs1 _locsp
S| NC12 ST 1000F T 100nF
W N.C13 13
W N.C14 VSS 36
W DNU1 VSS 25
*—3g-{ DNU2 VSS_N.C 3
*—= DNU3 VSS_N.C =

Atmel
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Figure 4-10.

Ronetix External Memory

NWE NORNAND WE ¢,
NRD NORINAND OF o ¢
*

we
PEOAOMNESD) [ P13
e | R1 ALNR g o
e | RLE 22 NOR g o
peana | VI8 ANOR o o VoD foM
peans | P14 MNR o o
pesis |18 25 NR o o
18 26 NOR
it ey T4 NOR FLASH R15
ans | PL 28 NOR o o 1006
peone | 215 29 NR o o s I
petont0 | P18 A0 NOR o e =H e |R2 .
petyats | B16 AlLNOR o o oL w0 | poy i |25
perante |8 A2 NOR @ ool e | ooy o e
prranty R A3 NOR @ o > [Tl oy sps | BS WSS ¢ 278
prranly |7 A4 NOR @ i 5 | poe oves |2
R15 AIS NOR @ o &8 &5 | oo s |24
1B AI6 NOR o i« 6 | pos
P16 AI7NOR @ I a1 £ | poy
s AIE NOR o 5 o™ £ | pog
N5 19 NOR o I 63 | pog
s A20 NOR @ j M £ | poio
o e f21 NORNWD ME ¢ jam 64 | pour
® e [r A2 NORNAND CLE g ce2  m oy,
S 13 PE2IAZS NORICTS? 2 € T o -
£ s PELIRTS, g 5 [ €T
L N2 268 R e ST | pousiar  vepmpr | B4
= m 25
> 12 i 5 @ ALNOR e | vecq o8 cos)|_somniow
2 s 5 5 @LZNOR 02 | veco |- cos! ' [100n10v
o o [us K 2 5 &_ALNOR 2 | vee |65 cory | Toonov
T pesonwar | L4 PESINWAT N o @ AANOR 2 | g i
= 1 [us PESUROPWML o , 5 @ AENOR 82 |
g i e o3 | e
b+ oo Lx2 g s i @ o e e Lo
= o1 |5 Dig s 5 @ AENOR 25 5 e [28
2 o2 K14 g, o @R 85 | g e B
s o [ae 4 . :, A0 NoR e e Cer
5 pa [ K13 nig o & @_ALLNOR 6 | pro e [ca
= fa g g 5 @ AZNOR 06 | iy e [or
=4 ve |2 g o 5 @ ALINOR 87 | iy o e
5 o7 s D4 5 @ ALNOR 7 | s o [
3 e g o 5 @Al NOR 1 | e et
= po |26 g o o @ AL NOR o7 | s e [
s pio |23 Digg 4 o @ AITNOR 7 | o e [
g pr1 | 217 big o 5 @ AlENOR 83 | 17 e [
5] o1z |15 oi7g o 5 @ AlONOR St | pis
= o1a 28 D1g o 5 @A NOR 05 | o
o o Dieg o 6 @L2LNORNAND ALE 04 | oo vss |E8
= pis [ H18 o o @LZNORNAND CLE S5 |y ves |2
& Ness |12 NAND CSNCS3 g 26 pPELIAZL NORICTS? 88 | o ves |
anproy |8 NAND RDIBY o
ur NRD NORNAND O g M2OW126GLT0ZAGE
Nwewro) |_KIL NWE NORNAND WE_ g EN29GLIZBHI0BAIP e}
T Alernatie component : EN29GLI2BHIOBAIP
VDD 1oM
NAND FLASH
a7
] 00¢
e
o @A NoRNAND L 16 [ e o0 |22 0 4
6 @ AZLNORNAND ALE 17| e oor |20 S 4
6 @ MED_NORNAND.OF 5 | pes oo |21 02
& WE NORIAND U 18 | yes oos 22 1D 4
s @ MMDCSRNCST mb ) 0" 9 | cex pos |41 Dt g6
oos |22 =14
ne oge 82 0% ¢
ne Dg7 |44 CIED4
ne
Ne
ne
ne
NC ne L
NC Ne 2
Ne |2
ROBY# Ne [ 1L
# Ne {2
Ne |2
VoD oM Ne |2
Ne [z
31 veo Ne |24
391 veo ne 2
2| yssi e 28
—L 1 vss! Ne 3B
Ne [0
cro[ | 100m10v 2 | yee e |45
enn! ) Proonov 37 | vee e |48
22 | vss
3 1 vss
3| ony oy 4T
&b
MIT29F2G0BABAEAWP T
HY27UF0B2G2B-TPCE

Atmel

Altemative component : HY27UR082G28-TPCB
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4.3.6

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. Note that the on-board serial DataFlash is enabled through a jumper: JP1
on Embest modules, J1 on Ronetix modules. The jumper must be in place access (and boot) the serial DataFlash.

Figure 4-11. Embest/Flextronics Serial DataFlash on SPI
VDDIOP1
R67
470K
MN10
AT25DF321A VDDIOP1
PD11 SPI0_MOSI) R68 OR 5 8
PD10 SPI0_MIS0) _R69 OR 2|3 vee
PD12 SPI0_SPCK] 6 |3 ol co1
L L _RI0 AAAR SCK WP [ =—=100nF
,|__ HOLD
cs 4
GND
¢} =
P10
VDDIOP1 s
an
¢| SERIAL DATAFLASH
R71 2
10K 2
0
MN11 =
NL17S7126 V%DIOF’l
OE_Dataflash 1 5
3} OE 5
{3} OE <% T o OE vceC
PD13 2
D1 IN out 14 o Co2
100nF
BAT54C 3 | oo I
© =
{7}y BOOT_CS_OFF[_>———
Figure 4-12. Ronetix Serial DataFlash on SPI
VDD_IOM VDD_IOM
5| R2L €69, 100010V
10k Populate either R25 or J1 /J2/
5
U9
vcC GND 2
5 @lAND CSINCS3 2a NI v|a NAND CS RINCS3 o ¢ HEADER TH 2x o~
o o VDD_I0PO
e a | SERIAL FLASH
HEADER SMD 2x1 +
V0D 10P0 3| SN74LVC1G126DBVT R26 H V0 10P0
100k T
D1 b R25 OR DNP pie
2 BAT54CWT1G { oo} L cs vee (-8
5| R27 VDD 100 2694_PDL0SPI0_ MISO RS = 2R 2 | 5050 wes |3
10k 94, PDLUSPIO_MOSI 5
2694 SI(S10) o3
72| | 100010V 6 | scx ik
s 2694y PIL2ISPI0_SPCK VDD_IOPO “T 100n/10v
Uil GND T 7| HOLD# GND |4
2,6:94p—FRLISPI0 €S0 2A AT25DF321A-SH &b
1| oE
GND

Atmel

3| SN74LVC1G126DBVT

GND
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4.3.7 1-Wire EEPROM

The SAMA5D3 series CM board uses a 1-wire device as a “soft label” to store information such as chip type,
manufacture name, production date, etc.

Only page 1 is used.
Warning: Do not modify the information contained in this page.

Pages 2 to n remain free for the user.

Figure 4-13. Embest 1-Wire EEPROM

VDDIOM

R72
15K
DS2431P+

PE25 R73 AR 2| mgé
2 L

2nes3

GNea X

..||;

1-WIRE EEPROM

Figure 4-14. Ronetix 1-Wire EEPROM

VDD_IOM

1-Wire EEPROM

R18

[
1K5/1% 7

10 NC
NC
NC
1 6w NC

2:6:8 PE25/RXD2/1-Wire

‘m ‘U‘ ‘b ‘w

GND DS2431P
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4.3.8

Figure 4-15.

jus
lul

LED2
LEDL

Tri-Speed Ethernet PHY

The SAMA5D3 series CM board is equipped with a MICREL PHY device (MICREL KSZ9021/31) operating at
10/100/1000 Mbps. The board supports the RGMII interface mode. The Ethernet interface consists of four pairs of low-
voltage differential pair signals designated from GRX+ and GTxz+ plus control signals for link activity indicators. These
signals can be used to connect to a 10/100/1000 Base-T RJ45 connector integrated on the main board.

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

datasheet.

Embest/Flextronics GEthernet ETHO

AVDDL_PLL

RI7 AR NRST {237}
i cos oo oo
== 1our T-10nF —-10nF
R78 47K
B R79 K DDIOP1 PB[0..31] {57}
R80 A Ap 27R G125CK PB18
L9 Jul R81 27R INT_GETHR PB25
VDIOPL  1800hm s 00z AYDDH T R WWVIR GMDIO___PBL7
1 2
oo dLem L g T
ltcos sl cor ol cos ol co9 =
= 10uF T10nF —T710nF —10nF R83 4.99K 1%
R ol_c100 of c101 ol c102 Lt c103
+ L Tmn: Iwn: Imn: == touF
oL X MN17 X
Q| 25 l ([ (B[ KSZ9021RN VDDIOPL
. cioeal_c105 o ci06 0 rIzo-ozoIoz
== 10uF T 10nF —-10nF O & & *RFo=838 58 R90 R95 R9G RO }
= law z=
{ I S 8u=S3z é%
t o' 2 g3geas ATKATKATKATKSSSS
= ey
<5
36 R84 27R GMDC PB16
AVDDH MDC B\
{7} ETHO_TX1+ <<} TXRXP_A RX_CLK gz R85 AAN—2R GRXCK___PBIT
(7} ETHOTXL <} TXRXM_A DVDDH (3 R10: 27R GRX CIL _PBI13
R — N (SZQ02IRN  oE RV R A e —
{7} ETHO_RX1- > TXRXM_B RXD1 30
1} ETHOTX2+ < TXRXP_C - DVDDL
7 ETHO X2 << TXRXM_C 48'p|n QFN = gg 1 RR25A go7R GRX2 PB6
AVDDL RXD2 [57 2 YR 1o GRX3 P87
{7} ETHO_RX2+ > 11| TXRXP_D RXD3 55
{7} ETHORX2- > TXRXM_D DVDDL
12| XRXM o 2 R8T 27R GTX CTL _PBY
0 1
9. 1 o 43
BaBuBonannd
R
SEYALUAREEX B
o<
DVDDL
VDDIOP1
L c107.e_C108 o] C109 of C110 of cC111 o C112 ol C113
== fouF —T100F TlOnF TIOnF TIOHF TIOHF Tmm:
R8Y I = RS 2R GTXCK __PB8
47K = Ny
< 3 C_6 27R GTX3 PB3
4 5 27R GTX2 PB2
1 8 27R GTX1 PB1
<} 2 721R GTX0 PBO
<%
MN13
VCC_3v3 SC189ASKTRT L4 AVDDL_PMOS L10 AVDDL_PLL
LQM2HPN1ROMGOL T 1800"“"%00MHZ
i 1 VIN LX 5 ? = 2
e C115 ol c120
100F GND =100k %gﬁ% l
4
EN - vout e C118 4 C116 L1 AVDDL
L ci - 220F 4T0F 1800hm at 100MHz
T Siok1% 4 1 2

Atmel

|e
}—L/wi
Y

DVDDL

L12
1800hm at 100MHz
1 2
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Figure 4-16.

VoD 0Pt

Ronetix GEthernet ETHO

Em ovonL.

Erte T

BLVR1PG22ISNID

o o
BvaipG2nSNID
cus
Teausva *A|'mm
&N &N
ws
maxggama-s s [om max i
LQU2HPRIRONGIL BLMISAGIZISNID
. B i
cis w7 L€
3 e ousvs

BLM2PGZZISNID

SCIBOASKTRT V0

a

onzsy Immmw
D an

‘A|'zzmev3 Izzu/avz
@ an

£ avooL

ETHAVDDLPLL

RGN Rouing Gonstaits (Reduced Gigabit Media Independent Ineface)

e by T and RX groups.
00 0.25 nch (635 mm),

oo 5o e et ok e el
7 06D 19 | rxop
place cose 0 CPU 7 LRI 2L o2
ey ssoeno_y P pra D
pesiGRXPYIMLL [ T4 PESIGRX1 g 7 7 g RBR = 2R 28 | rxoamoe2
peTIGRYIRKL | UL PBIGRKT g 7 PBLLRX CLKC 2R 35 | rx_cupHvaoe
o RGeS ) e w ] e
PaisGCOLCANTXL [ U3 PBISIGCOLICANTXL g s o 42 | pesern
[ P M =
PBI6IGMDC /BIS/GMDC 7
petGNDIo |2 PBITIGNDIO 3 5 place cose. rzzesov topibot i
PBI9MCIL_COAGTXS |18 PBIAMCIL_CONGTXA 2 o7 U3
PB2UNCIL_DAUGTXS |-UL PB2UMCIL DALIGTXE 2
PB22IMCI1_DA2IGTXT ML PB22MCIL DAZGTXT 2
PB2IMCII_DAYIGRXe | U PB2SNCIL DAYGRXI g =) Era LT
Po2gRxD1 [0 PRRXDL g ; . soaitanc
pe2omxoL (P PO2ATKD] 2 printed circuit board,
PBI0DRXD (MIO. PESODRXD 2 yically a value of Spf can be used
pe3LDTXD (B PEILOTXD 2 for calculation

Atmel

2 gt ETho T
Y XX oot ETH0 T :
s oot ETH0 Rxis
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4.3.9 Indicators

There are two LEDs on the SAMA5D3 series CM board that can be controlled by the user. Both are controlled by GPIO
lines PE24 and PE25 as shown below.

Figure 4-17.  Embest/Flextronics LED Indicators

vce _3v3

(3.7} PE[23.31] . '};{)‘R’ D2 Blue
L9
R75
PE24 ,{33'(3
1
Il , CIl. . ?773% D3 red
ot L9
IRLML2502
LED
Figure 4-18. Ronetix LED Indicators
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4.3.10 SODIMMZ200 Interface

The SAMA5D3 series CM board uses SODIMM200 card edge connector to interface with the MB board.
Refer to Section 5.4.22 “SODIMM Card Edge Socket”.

4.3.11 Connectors
Figure 4-19 shows the mechanical dimensions of the SAMA5D3 series CM board outline and the mounting holes.

Figure 4-19. CPU Module Board Dimensions

Front
IT 67.60 mm nom. n|
o &
— ) C
. EMBEST : 48mm
20.00 mm FROMETIX: 40mim
k. e Ty L Y e T T T YT =
1 39 4 199
f '*.l"u1"t=age 1.8mm
| i{w
-i 1.2 mm
M - |
0.60 ,Tnﬁ » Left key position: 2.5 \/

Holes for mounting screws on carrier board.
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4.4 Embest/Flextronics Schematics

This SAMA5D3x-EK CM board manufactured by Embest/Flextronics is available in Revision D and Revision E. In this
section, schematics are provided for both revisions.

4.4.1 CPU Module Revision D Schematics

This section contains the following schematics:
e Block diagram

SAMASD3x power

SAMA5D3x NOR and NAND

4 Gb DDR2

SAMA5D3x DataFlash, 1-wire, LED

Ethernet

200-pin SODIMM
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4.4.2 CPU Module Revision E Schematics

This section contains the following schematics:
e Main sheet

SODIMM 200

Power supply

CPU power supply

DDR?2 interface

FI: NAND, NOR, Serial, 12C, 1-wire

Ethernet

USB, JTAG, LEDs

Bus interface
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PC 25 | PD14 PDI5 [ oo
BC PD12 27 | GND13 PD13 [ ot
BC PD10 29 | PD12 PD11 [ 5o
BC PD: 31 | PD10 PD9 [ 52
BC. PD 33 | PD8 PD7
BC PD 35 | PD6 GND14 [ o4
BC PD: 37 | PDS PD4 [ o5
PC PD 39 | PD3 PD2 [ o5
PC VDDIOP1} 41| PPL PDO
Be ! 43| VDDIOPL_1 VDDIOPL 2 VDDIOP1
Bc PB10 75| GND15 PBI3
BC PB4 47 | PB10 PB12 R81 DNP PB13
PC. PB1 29 | PB14 PB15 15y PB1S
P! PB2 51 | PB19 PB20 755 L PB20
be B2 25 PB21 PB22 [12x PE22_ [RBD 4 \n OR PB12
PG PB2 55 gggi GND16 |25 ba2s
P 57 PB25 [
e @) HHSDPA <> o PB27 oo PBT
bCis @ HHSDMA <—>> 811 UsA DM S |12 PB3L
PC1O '3 164 PB30
Ses0 @ HHSDPB <> 65 | SN toe PB30 66 PBZ6
e 2 HHSDMB <> o7 Uses o e 168 PB28
N_pc22 o 70
PC23 @ HHSDPC <> 7] ON GND20
—_PC24 {2} HHSDMC <> 7! - DIBP 7374 <> DIBP @
N\_PC25 7 gﬁBC,DM DIBN <<_>> DIBN 2}
N_Pc26 (6} ETHO_TX1+ > 77| SNDET GND22
N PC27 6} ETHO_TXL- > 79 | Erho XL JTAGSEL g5 >> JTAGSEL {2}
N_Pc2g {6} ETHO_RX1+ <__} 8L | o RyLe WKUP [—ggs——————————L__> WKUP {3}
N pco0 {6} ETHO_RX1- <___} g?, ETHO RXL. Sgag 184 < SHDN {2}
PC30 - T I — oLV 2}
—_PC31 6} ETHO_TX2+ > 87 g_ll}lD,ETHZ NRST [gg <> NRST  {2,36}
- {6} ETHO_Tx2- > 89 | ETHO_Tx2+ nTRST oo =3 NtReT )
{6} ETHO_RX2+ <__} o1 ETHO,TXZ DI g5 —S oI I
6} ETHO_RX2- <__} 93 _RX2+ TCK (g4 —S TcK &
| 55| ETHO_RX2- ™S [Hgg > T™s @
© o2 < A i 0O 165 e &
{6} LED1 < LED1 GND24 220
1 SODIMM_2




45 Ronetix Schematics

This section contains the schematics for the CM board manufactured by Ronetix:
e Main sheet

SODIMM200

Power supply

CPU power supply

DDR2 interface

FI: NAND, NOR, Serial, 12C, 1-wire

Ethernet

USB, JTAG, LEDs

Bus interface

SAMASD3x-EK User Guide [USER GUIDE 43
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RONETN

SCHEMATICS: SAMA5D3x-CM

SHEET #

1

SHEET NAME

MAIN

DATE: DESCRIPTION

SODIM200

15.03.2012 SAMA5D3x-CM v2.0

POWER SUPPLY

20.09.2012 SAMA5D3x-CM v2.0

CPU-POWER SUPPLY

DDR2 INTERFACE

Fl: NAND/NOR/SERIAL/I2C/1-WIRE

ETHERNET

USB/JTAG/LEDS

BUS INTERFACE

Changes Rev2.0

1. SoDIMM200 change:
* PB13 pin 144 with OR DNP
*PB12 pin 146 with OR populated

2. VDD_CORE from 1.20V to 1.25V
3. US1 - From TPS71712DCKR to BU12TD3WG-TR and attribute DNP
4. Replaced Q2 with U15 SC189ASKTRT 1V0
5. Q1 from BSS138W(SOT323) to BSS138(S0T23)
6. C74 - from 47uF Tant to 22uF 0805

Added - C128 22uF 0805

C78 - from 47uF Tant to 22uF 0805

Added - C129 22uF 0805

C81 - from 47uF Tant to 22uF 0805

Added - C130 22uF 0805

C75 - from 47uF Tant to 22uF 0805

Added - C131 22uF 0805

C80 - from 47uF Tant to 22uF 0805

Added - C132 22uF 0805

€92 - from 10u Tant to 10u 0805

7. R4 - Changed attribute Note from DNP to "empty"
8. Y1 changed to CM200C-32.768KDZF-UT

9. U6 changed to EN29GL128H-70BAIP

10. U8 changed to HY27UF082G2B-TPCB

Mechanical
OZG Drill No plated 0.85mm o Z11 Passer 0.7 mm
OZ7 Drill No plated 0.85mm o Z12 Passer 0.7 mm
fe) Z13 Passer 0.7 mm
OZS Drill No plated 1.65mm o Z14 Passer 0.7 mm
OZB Drill No plated 1.65mm
OZQ Drill No plated 1.65mm
Z10 Drill No plated 1.65mm
o
OZl Drill No plated 1.8 mm OZ3 Drill No plated 3.2 mm Note: To each Signal Reference have one or more digits. PROJECTTITLE ~ SAMA5D3x-CM
OZ2 Drill No plated 1.8 mm 024 Drill No plated 3.2 mm These are the numbers of sheets SHEET TITLE MAIN
to which is connected this signal. FILE [ SAMA5D3x-CM v2.0f.scm
size | REV [ DATE | DESCRIPTION FILE
A4 [ 20.9.2012 ]
2 3 4




6;8 p——22< — A5 o |10 PE30/NWAIT 6
6:8 @—EE25/RXD2/1-Wire A a6 s |12 PESUIROIPWNLL g ¢
6 PE26/INCSO/TXD2 ig A7 e

vop_lo——122 ag 16
o @_PC2SISPIL NPCSO - e L TR PC24ISPIL SPCK_ g o
9 PC23/SPI1 MOSI 19 1 10 810 |20 PC22/SPI1 MISO 9
o @-EC2LURDO 2L 1 a1n B0 |22 PC20/RFO 9
2 1 a12 o Y, PC19/RKO 9
9 PC18/TDO 2 1 13 o1s |26 PC17/TFO 9
9 PC16/TKO 27 1 14 oia |22 PCY/EMDIO 9
9 @—LCBEMDCITCLKS 29 1 a15 o5 |20 PC7/EREFCKITIOBS 9
o @—ECOIERXERITIOAS 3L 1 at6 oi6 |22
9 @LCUETXENTIOBS 33 1 17 o ECSIECRSDVITCLKS g, o
9 @—LC2ERXOTCLKS 35 1 18 pig |26 PCYERXUTION g, o
9 @—PCUETXUTION ST 1 19 Bro |28 PCUETAITIOR: g o
3 @—LOWER ENABLE Enable 0 39 1 20 40 Enable 1 CS BOOT DISABLE ¢ ¢
3v3 B20 v
c1 A1 1 a21 4 c2 100n/10V
3 B21
T —| |__|_
GNp  100m10v Enable 2 _45 { pp3 g23 |46 Enable 3 GND
A7 1 p2a o |48 ADVREF o ,
6 PE27/NCSL/TIOA2/LCDDAT22 49 1 a2s 225 50 PE2UNCS2ITIOB2ILCDDAT2S _ g
9 @—PCLOMCI2 CDALCDDAT20 5L { a2 g6 |52 PCLIMCI2 DAVILCDDATIS g ¢
e (LA I PC13IMCI2 DAZTIOBULCDDATLT g
9 PC12/MCI2 DAL/TIOAL/LCDDAT18 95 1 A28 nog |56 PCLSMCI2 CKIPCK2/LCDDAT2L g
9 PC14/MCI2 DA3/TCLK1/LCDDAT16 57 1 n2g oo |58 PC2G/SPIL NPCSLTWDLISI D1L_ g, o
9 @—EC2ISPIL NPCS2/TWCKL/IS| D10 59 { A30 B30 |80 PC28/SPIL NPCSYIPWNIFIDISI DY g o
9 @—PC29/URXDOPWMFI2/ISI D8 61 | a3t wor |62
o @-ECUEIOPWIEL 63 1 a3z 9 L6 PCIOUTXDOUSI PCK___ g,
65
VDD_I0P0 |81 33 [T6 | vop_iopo
9 @—PAULCDDATO 67 1 pz4 N I PALILCDDATL g, o
9 @—PAZILCDDAT? 89 1 ass B35 |10 PAJLCDDATS g o
71 1 A3e o L2 PAYLCDDATL g o
9 @—PASILCDDATS 3 1 a3z N PAGILCDDATG _ g o
9 @—PAILCDDAT? 5 1 asg ss |18 PAGILCDDATE g o
9 @—PAQLCDDATY 7 1 A3g B0 L8 PAIOILCODATIO g o
o @-PALULCDDATIL 79 1 a40 B0 |80
o @—PALZLCDDATI2 8L { a4 sa1 |82 PALJLCODATLS g o
9 @—PALALCDDATLS 83 1 ag2 I PAISILCODATIS g o
9 PA16/LCDDATI6/ISI_ DO 85 1 43 Bas |26 PA17/LCDDATL7/ISI D1 9
9 PA18/LCDDAT18/TWD2/IS| D2 ST 1 a4 I PA19/LCDDATL9/TWCK2/ISI D3
4 89 | pss Bas |20 PA20/LCDDAT20/PWMHO 9
9 @—PA2U/LCDDAT21/PWMLO/ISI D5 91 | age N I PAZ2ILCDDAT22IPWIMHL g g
9 @—PA23/LCDDAT23/PWMLL/ISI D7 93 | a7 o |oa PA24/LCDPWM 9
9 PA25/LCDDISP 9D 1 pag pag |08 PAZGILCOVSYNC g o
9 PA27/LCDHSYNC CIA VT B0 oz |
9 PA28/LCDPCK 9 1 aso B50 |00 PA29LCODEN _ g, ¢
9 @—PASUTWDOURXDUISI VSYNC 1014 a5y 551 | 102 PASLTWCKOUTXDUSI HSYNC _ g ¢
| 103 | pso
vDD_ANA} 52 |04 | vDD_ANA
o @-2D30ADI0 105 f s3 o Y ! PD3I/ADLL o o
107 1 asq . PD29/ADY 9
9 PD28/AD8 109 1 a5 255 110 ED27IADT__ g, o
9 &-PD26/ADG L1 Ase Bss 1112 PD25/ADS 9
9 PD24/AD4 113§ 57 ms7 |11 PD23ADS ¢, o
PD22/AD2 1151 psg
9 Bss |16
o @-ER20/AD0 171 asg By | 118 PD21/ADL ¢ o
9 @-ERLETXDO 1191 pgo 60 |20 EDIJADIRG g o
9 @_PDIE/RTSO/SPI0 NPCSIPWMFI3 121 per o [z PDLURXD0 g o
9 @—PDL4/SCKO/SPI0 NPCSI/CANRXQ 123 | peo oot s PDI5/ICTSOSPI0 NPCSZICANTXO .
125 1 63 63 |26 PD13/SPI0 CS0 6:9
6:0 @—EDL2/SPI0_SPCK 1211 pgs ea | 128 PD11/SPI0 MOSI_g69
6:9 @—ERL0ISPI0 MISO 129 1 pgs Be5 |30 PDY/MCIO CK 9
9 @—PD8IMCI0 DAT/PWML3 13Lf p6p 66 |32 ED7IMCIQ DAGTCLKOPWMHS g o
9 @—PD/MCI0 DASITIOBOPWML2 133 | pe7 oo s
9 @—PDS/MCI0 DA4ITIOAD/PWMH2 135 | pes ol e PDUMCIO D3 ¢,
9 PD3/MCI0_DA2 1371 pgg 69 | 138 PD2IMCIO DAL g o
9 PD1/MCIO_DAQ 139 1 a70 570 |40 EDONICIO CDA_ g, o
vbD_loP1 | VDDIOPL 11:; A7t (142 vopioes | vop_Iop1
AT2 g7 | 144 R78 ——— ORDNP PB13/GRXER/PWML3
7 @—PBLUGTXERIRF1 145 | p7s i T —— PBIZIRX DV_ g ;
7 @—PBL4GCRS/CANRXL W1 ara o s — PB15/GCOLICANTXL ,
7 PB19/MCI1_CDA/GTX4 149 1 a75 575 |50 PB20/MCI1_DAQ/GTX5 7
7 PB21/MCI1 DAL/GTX6 151 | a76 are =2 PB22/MCIL DA2IGTXY ®7
7 &—PB23MCI1 DA3/GRX4 153 | p77 o s
7 @—LB24IMCIL CKIGRXS 155 1 a7 578|156 PB2SISCKIIGRXS _ g, 7
157 1 a79 158 PE2IIRTSUPVINHL g 7
s @_USBA DP 159 | ago 2;3 160 PEOTXDL g
g @p-UsBA DM 1611 pg1 ag1 | 162 PESUDTXD ¢, 7
163 | g2 g2 |64 PBIORXD_ g, 7
8 USBB DP 165 1 ag3 583|166 PB2G/CTSUGRXI _ g 7
USBB DM 167 1 pga 168 PE2YRXDL g ¢
4 169 | pgs B84 170
s USBC DP 1711 ags sgz 172 DIBP s
5 @-UsBC D i;g ig; sg7 iz DIBN @
176
7 @EMHO X1t 177 1 pgg sgg 178 JTAGSEL s
7 @ElLIXL 179 | poo ool BT wive o
7 ¢ ETHO RX1+ 1811 Ag1 501 | 182 SHDN Y X
7 @EIHORXL 183 | pop vl T BUS @ 4
185 1 ao3 186 NRST @ 7.8
B93 7
7 ¢ ETHO TX2+ 187 | Aga gos |18 NTRST 8
7 @EIHo TX2: 189 1 pgs Bo5 | 120 TDISWD s
7 @EIHO RX2+ 1911 pgs o5 | 192 TCKISWCLK s
7 @EIHORX2: 193 1 pg7 o7 | 194 TMS/SWDIO s
195 1 aog 196 0 ¢ 3
197 B98
7 gpLER2 A oo 198 RTCK
LED1 199 1 A100
R 2 B100 [200
v GND GND
MECHANICAL KEYING SODDIM200
PROJECTTITLE  SAMASD3x-CM '
\/ Power Supply 2.5V -> distance between pin 39 and center notch = 1.80mm SHEET TITLE SODIM200 RDNHm
SHEETNO 2 OF 9
Power Supply 1.8V -> distance between pin 39 and center notch = 2.70mm :;EE :EA\:‘ATS[Z?;CM szf;;;mPTmNHLE Srown l develor)’ﬂer‘!t tool
A N 30.0.2013 N |SSUED N www.ronetix.at
B) a
v a




1 2 3 4
Soft-Start Time Typ 100 us
EN Input High Threshold Min 1.2 V
EN Input Low Threshold Max 04 V
SEE TABLE 1 .
VDD_CORE
3v3
U1
T R
S RV x 2 VY
LQM2HPN1ROMGOL
c3 Vo2
- GND ca
22u/6V3 Y
o N, 22u/6V3
R1 EN  vouT
100k
GND SC189ASKTRT 1V0 RS2 2k49/1% ~ GND
10k/1%
23 POWER ENABLE SEE TABLE 1
GND
VDDIODDR
3v3
1 P
S RV x 2
LQM2HPN1ROMGOL
c6 c7
2 1 6ND
22u/6V3 &ND 3 R3 5k1/1% 22u/6V3
EN  vouT
GND SC189ASKTRT 1V0 2 GND
6k34/1%
3v3 VDDFUSE
u13
GND MCP1700T-2502E/TT
3
VDD_CORE c123 Cl24
1uF/10V 1uF/10V
VDD _PLL
GND GND GND
3v3
—|— US1l DNP
Llvn  vour |5
c9
2 1 6ND
c10
1uF/10V i iy
3 1stey  nc |4 T
1uF/10V
GND . BU12TD3WG-TR ci1
- 10n/25V
Jotte OR BU10TD3WG-TR
e SEE TABLE 1
Start Time Typ 50 us [~========~ -
EN Input High Threshold Min 12 V GND
EN Input Low Threshold Max 03 V
VDD_IOPO
VDD_IOP1
= VDD_IOM
3v3 T D ANA
R5 OR
=} > SODIM200 (65-66)
s R6 OR
g =} %> SODIM200 (141-142)
3
2 R7 OR
° =} “» SODIM200 (15-16)
© —
2
S R8  OR
) Y -
0508 ;> SODIM200 (103-104) PROJECTTITLE ~ SAMA5D3x-CM
SHEET TITLE POWER SUPPLY
FILE | SAMA5D3x-CM v2.0f.scm
SIZE REV l DATE l DESCRIPTION FILE
A4 [ 2092012 |
1 2 3 4




VDDCORE
VDDCORE
VDDCORE
VDDCORE
VDDCORE
VDDCORE
VDDCORE

GNDCORE
GNDCORE
GNDCORE
GNDCORE
GNDCORE
GNDCORE

VDDIODDR
VDDIODDR
VDDIODDR
VDDIODDR
VDDIODDR

GNDIODDR
GNDIODDR
GNDIODDR
GNDIODDR
GNDIODDR

VDDOSC
GNDOSC

ADVREF

(3v3)
VDD _I0M
VDD I0PO VDD I0P1
U3-A
C12 I 100n/10V T16 1 \yppiom
lcis Imomov P12 1 yppiom
T7 { GNpiom
1L { GNDIOM
€20 I 100n/10V Vi1l yppioro
Lco Imomov S7 1 vbpIoro
c21 I 100n/10V M4 { \ppiop1
lco Imomov L1l | \ppiop1
U7 | Gnplop
GND Ni1} Gnpiop
J7_{ Gnpiop
Vhat ES | Gnpiop
% ) |100n10v vis
VDD_ANA T [l i
T13 | GNpBU
L GND
top/bot L6 | yppaNa
BLM15AG121SN1D c33 L4 { GNDANA
N VDDFUSE
caiL L =3 R3
4UT/6V3IXER E VDDFUSE
oz 2 L—P“ GNDFUSE
SN
o o 470n/16V/Y5V top/bot R10 { \pppLLA
P10
GND L GNDPLL
AGND VDD PLL
VDD _PLL top/bot V13 | vpputmMic
______ s top/bot UL3 | yppuTmil
R12 1 GnNpuTMI
BLM15AG121SN1D
cios L
SAMASD3X
1 1 1 ca 100n/10V
31 /= -
470p/50V
4uT/6V3IX5R
c38
UTMI_GND

@
z
o

470n/16V/Y5V

BLM15AG121SN1D

ca1
4uT/6V3IXSR ]

l c43
T 470p/50V
ca2

UTMI_GND

470n/16V/Y5V

UTMI_GND

A cooper for UTMI_GND net
cover all USB Components

VDD_CORE
c5 Cl4| | 100n/10V
fovd ci6l 'y 20ontov ]
D14 c1s| | T1o0n10v
T15 casl Ty 1oontov |
u17 c1z) | T100n10v
V7 c1ol Ty 10ontov |
17 caa| | T100n10v
I
co D
N13
8 J_
T14 aND
vi7
A16 VDDIODDR
D13 czi|| 100n/10V
F14 coe! | 1 100nmov ]
G10 c27] | 1T 100n/10v
G13 caol Iy 10010
H11 c2of | T100n10v
I
El4 aND
F10
F13
F15
H14 GND
470p/50V
U1l top/bot
Ti1 c34
L5 prmng prmng
c35
470n/16V/Y5V
¢ ADVREFg 54
C40
—— 100n/10V
GND
PROJECTTITLE ~ SAMA5D3x-CM
SHEET TITLE CPU-POWER SUPPLY
FILE | SAMA5D3x-CM v2.0f.scm
SIZE REV l DATE l DESCRIPTION FILE
A4 [ 2092012 |

4




{

3

UaH DDR_ADDR Address and control traces may not exceed 1.3 inches (33.0 mm).
- Address and control traces must be length-matched to within 0.1 inch (2.54 mm)
DDR_AO | 810 DDR A0 , DDR_A[0-13] Address and control traces must match the data group trace lengths to within 0.25 inches (6.35 mm)
DDR A1 | C11 DDR A1
DDR _A2 A9 DDR A2 group 3AB L3&L8 Z0=50 ohms minimizing crosstalk with [DQ, DQS, DQM]
DDR A3 | DLLDDR A3
DDR A4 | B9 DDR A4
DDR A5 |-E10 DDR A5
DDR_AG |-R10 DDR A6 DDR_ADDR DDR_DATA group 2A DDR_ADDR
g A8 _DDR A7 L3&L8 —
DDR_A7 DDR_A[0-13] DDR_D[0-15] DDR_A[0-13]
DDR Ag |C10 DDR A8 U4
DDR A9 |-B8 DDR A9 DDR_AQ M8 | Ao A bqo |-c8 DDR DO | o
DDR A10 |-FLL DDR A10 DDR_DATA DDR Al M3 | ap Q1 |62 DDR D1 o
- ——
DDR_A11 |-AZ DDR Al DDR A2 M7 | ap Q2 |HHZ DDR D2 o
DDR_A12 |29 DDR Al2 DDR_D[0-31] DDR A3 N2 | g bQ3 |2 DDR D3 g
DDR A13 |-A8 DDR A13 DDR A4 N8 | an Q4 |HL DDR D4 . £
DR Do |-HI2 DDR DO DDR A5 N3 | a5 bQs |-He DDR D5 ” E £
DDR D1 |HIZ DDR D1 DDR_A6 N7_| A Qs |EL DDR D6 g E 3 E [
DDR D2 |HIZ DDR D2 DDR A7 P2 | A7 pQ7 |-F2 DDR D7 : g o2 [
_ ; > =2
DDR D3 |-817 DDR D3 DDR A8 P8 | ag bQs |-C8 DDR D8 38 22 [
DDR D4 |-G16 DDR D4 DDR A9 P3 | ng bQo |-C2 DDR D9 2 §°% Eg? [
_ s:é ECE
DDR D5 |-HIS DDR D5 DDR_A10 M2 | a1g Q10 |-Z DORDWOA &8 £ SEy [
F17 DDR D6 DDR A1l P7 D3 DDRDILA & Q 8% | &5 € DI
DDR_D6 All DQ11 = g o oo Vo
DDR D7 |-815 DDR D7 DDR _A12 R2 | A1p pQi2 |-RL DDR D12 3 2 S8 = [
=% g
DDR D8 |-EL6 DDR D8 DDR _A13 R8 | RruaL3) Q13 |22 DORDIBA & 28 ££° | o
DDR_ D9 |-EL DDR D9 R3 | rry pQu4 |-BL DDR D14 g3 3 g%
DDR D10 |84 DDR D10 R7 | rry Q15 |82 DDR D15 gee
DDR D11 |-EL6 DDR D11 5 @LRR BAO L2 | gpo $E5 5
T S o ®E &
DDR D12 L7 DDR D12 5 @LoRBAL L3 | gar 1ogs |EZ DDR _DQS0 5 53¢ £ 5 @
DDR D13 |-C18 DDR D13 5 DDR _CKE @-LoR BA 1| g LDQs#NU  |-E8 R72 ——— 4k7 >8328 5 DDR CKE g
| D16 DDR D14 B7 5DR DOos1 EEES ¢ -
DDR_D14 UDQS ¢ GEE3
DDR D15 |CI7 DDR D15 5 @LoR WE# K3 | wes UDQSHINU |48 R73 ——— 4k7 §EE¢E 5 @
DDR_D16 |-B1E DDR D16 5 @R CASH L7 | cas# S 5
. £ TE TN &
DDR p17 |-B18 DDR D17 5 @LOR RASH K7_| rass Lom |3 DDR DOMO@ 5 GND 88ds 5 @
DDR D18 |-C15 DDR D18 5 @LRRCS# L8 | ooy uom |B2 DOR DOWLg, 5 s
DDR D19 |-AL8 DDR D19 k9 | opr L =
DDR_D20 [-C16 DDR D20 NC |22 VDDIODDR
DDR p21 |C14 DDR D21 K2 | ke e |E2
DDR D22 |-R15 DDR D22 8 | ok
DDR D23 B4 DDR D23 5 DR ck | K8 | ks VDD |-AL €44 | 100n/10V.
DDR_D24 [ALS DDR D24 5 @—RDR CK# vop |-EL c109I 100n/10v_ L
DDR D25 |AL4 DDR D25 group 1AB A3 | yss VoD |22 C45] | 100n/10V.
DDR D26 |-EL2 DDR D26 E3 | yss VoD |M2 cuol 100n/10v_J
DDR D27 |-ALL DDR D27 3 | yss VoD |RL C48 | 100n/10V.
DDR D28 |-BlL DDR D28 N1 | yss voDQ |-A2 c1osl 100n/10v_J
DDR D29 |-F12 DDR D29 P9 | yss vopQ |-CL €49 | 100n/10V.
DDR D30 |ALO DDR D30 A7 | yssQ voDQ |-C3 c77l 100n/10v_J
DDR pa1 |-ELL DDR D31 B2 | yssq voDQ €7 C52| | 100n/10V.
DDR_DQMO |-812 DDR DOMOgy B8 | ysso voDQ €2 c79l 100n/10v_J
bbR_DQM1 |-ELS DDR DOM1gy D2 | yssq voDQ |-E2 C53| | 100n/10V.
DDR_DQM2 |-B15 DDR DOM2 gy D8 | yssq voDQ |-Gt c7sl 100n/10v_J
DDR_DQM3 |-R12 DDR DOM3 gy E7 | vssq vopQ |62 €56 | 100n/10V.
DR DOso |-EL8 DDR DOSO @ E2 | vssq vopQ |67 c11} 100n/10v_J
DDR_DQs1 |-G18 DDR DOS1 g & E8 | vsso vopQ |82 C57 | .100n/10V.
DR DOs2 |-BLZ DDR DOS2 o H2 | yssq vopoL |3t cuf 100n/10v_J
DDR DQs3 |-B13 DDR DOS3 o H8 | vssq
DDR_DQSNo 218 I7_| ysspL VREF |32 DDR VREF o & A1
DDR_DQSN1 |-E18 DOR VREF ¢, 5 group 1AB GN
T AL7 MT47H128M16RT-3:C
DDR_DQSN2 v & TP13 2 a5 .
DDR_DQSN3 lo group 1AB —
DDR_CS <8 49112 DORCSt o 5 T ooni1ov
DDR_CLK B12 lon/bol 2l ok ’ 5 Differential
DDR CLKN |AL2 top/bot____DDR_CK# @ 5 100 ohms
DDR_CKE |-BL DDR CKE 5 GND
DDR_RAS DDR_RAS# 5 VDDIODDR VDDIODDR
DDR_CAS |45 DDR CAS# 5 L7
DDR WE |-BS DDR_WE# 5
DDR_BAO EZ gzg z:fl) 5 R10 BLM15AG121SN1D .
DDR_BAL =) DDR BA? 5 200R R12 Keep nets as short as possible, therefor
DDR_BA2 [—=— VR SR2 @ 5 1K5/1% 100n/10V group 1AB The layout EBI DDR2 should use contro
DDR_CALN |12 Trace width = 0.13mm: target 500hm in
DDR_CALP [E13 top/bot DDR VREF’ 5 Trace space = 0.30 to 0.38 mm
. c13
DDR_VREF
3 DOR VREF ¢, 5 R13 R4 c65
SAMASD3x group 1AB 200R c64 —— PROJECTTITLE  SAMA5D3x-CM
1k5/1% 100n/10V
100n/10V 4u7/6V3IX5R SHEET TITLE DDR2 INTERFACE
FILE | SAMA5D3x-CM v2.0f.scm
. SIZE | REV ] DATE ] DESCRIPTION FILE
GND GND
GND A4 [ 2092012 |

1

4




Static Memory Controller and External Bus Interface

FELAL

= o
v
pE2A  LRI3 A2 NOR g
pEyA3  |Vi8 A3 NOR g
pEaA P14 A4 NOR g
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PE7/AT 2 X 13818
P17 A8 NOR
PEBIAS ) & 20=60 ohms +/-10%
e ST A9 NOR g i Us
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PB13/GRXER/PWML3 |1 PB13/GRXER/PWML3 PN 7 p—PBLEIGNDC
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PA4/LCDDAT4 = FAGILUDUALS ¢ 2
PAS/LCDDATS  |-310 PASILCDDATS ¢ ,
PA6/LCDDAT6 G4 PAG/LCDDAT6 >
PA7/LCDDAT? |32 PA7/LCDDAT? ¢
PAB/LCDDAT8 F3 PA8/LCDDATS >
PAY/ILCDDATY |38 PAY/LCDDATY ¢
PAL0/LCDDAT10 |-E2 PA10/LCDDATL0 o ,
PA11/LCDDAT11 K& PALL/LCDDAT1lg ,
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PA19/LCDDAT19/TWCK2/ISI_D3 HT PA19/LCDDATL9/TWCK2/ISI D3 )
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PA22/LCDDAT22/PWMHL |82 PA2ILCDDAT22/PWIHL g
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PA24/LCDPWM  |—EL PA24/LCDPWM o
PA25/LCDDISP 34 PA25/LCDDISP 2
PA26/LCDVSYNC  }-G3 PA26/LCDVSYNC >
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US-F SAMASD3X
PDO/MCIO_CDA  |-KS PDO/MCIO_CDA ¢
PD1/MCI0_DAO |—EL PD1/MCIO_DAQ >
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PD3/MCI0_DA2 R1 PD3/MCIO_DA2 >
PD4/MCI0_DA3 L7 PD4/MCIO_DA3 >
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PD17/RXDO  [-N2 PDLIRXD0 g,
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PD24/AD4 | -ML PD2ADI_ g ,
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PCLETXUTIOB3 |24 PCI/ETX1/TIOB3 >
PC2/ERX0/TCLK3 E8 PC2/ERXO/TCLK3 >
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PC11/MCI2_DAO//LCDDAT19 D7 PC11/MCI2 DAO//LCDDAT19 2
PC12/MCI2_DAL/TIOAL/LCDDAT18  |-C8 PC12/MCI2_DAL/TIOAL/LCDDAT18 2
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5. Main Board (MB)

51 Main Board Overview

The SAMA5D3 series main board (MB) hosts any of the SAMA5D31/33/34/35/36 CPU module boards (CM). The main
board features all necessary peripheral devices and interfaces for processor evaluation.

Figure 5-1. Main Board Top View
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5.1.1 Equipment List
The SAMA5D3 series MB is a full-featured motherboard. It can be used with all available SAMA5D3 series CM boards.

5.1.2 Technical Specifications

Table 5-1. 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

1 x SD card slot (can also read MMC cards)
1 x micro SD card slot

3 x 20 pin header

1 x 20 + 1 x 15 pin header LCD connector

110 1 x 10 pin header ISI connector (Image Sensor)
One 1-Wire EEPROM DS28EC20

One power LED

1 x Gigabit Ethernet

1 x 10/100 MHz Ethernet

2 x USB High-speed 2.0 Host

1 x USB High-speed 2.0 Host/Device
1 x USARTSs, 1 x DBGU

2 x CAN connectors

Communication

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

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

LCD

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

ROHS status Compliant

CE and FCC Part 15 status Compliant

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 3-1 “Evaluation Kit Features” of this user
guide to determine which options are available with your particular module.
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5.1.3 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 ports

One USB host/device port
On-board power regulation

LCD/ISI extension interface

HDMI interface

ZigBee® interface

One-wire device

5.14 Board Interface Connection

Atmel

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 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
touchscreen 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

SAMASD3x-EK User Guide [USER GUIDE] 56

11180B-ATARM-29-Oct-13



Figure 5-3.

MB Architecture
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5.2

5.2.1

Figure 5-4.

Function Blocks

Processor

The SAMA5D3 series MB board may be used with any of the SAMA5D31/D33/D34/D35/SAMA5D36 CPU modules.
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5.2.2 Power Supplies
The SAMA5D3 series MB is supplied with a simple external 5 VCC power supply. The MB features one adjustable low-
dropout regulator (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.
5.2.2.1  Supply Group Configuration
The 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 backup mode. The regulators on the CM board are also shut down by the action of the
SHDN signal.
If the 3V battery is mounted on J5, both the CM and the MB can be woken up by action on the BP2 button, which drives
the WKUP signal that is also a VDDBU powered I/O.
Figure 5-5. MB Power Management
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5.2.3 Debug JTAG/ICE and DBGU

The MB includes a built-in SEGGER J-Link-on-Board device. The functionality is implemented with an ATSAM3U4C
microcontroller in an LQFP100 package.

The ATSAM3UA4C provides the functions of JTAG and a bridge USB/Serial DBGU port.
Two LEDs D13 and D14 that are mounted on the main board signal the status of the J-Link-on-Board device.
The J-Link-OB-ATSAM3U4C was designed in order to provide an efficient, on-board alternative to the general J-Link.

J-Link-OB-ATSAM3UA4C supports the following target interfaces:
e JTAG
e DBGU

An optional 20-pin header is provided on the board to allow for the JTAG connection. In order to use this functionality
RR6 and RR7 must be removed and JP15 jumper must be in place.

Figure 5-6. MB JTAG-OB
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5.23.1

5.2.3.2

Disabling J-Link-OB-ATSAM3U4C
Jumper JP15 disables the J-Link-OB-ATSAM3U4C JTAG functionality. When the jumper is installed, it grounds Pin 25 of
the ATSAM3UAC that is normally pulled high. This signals to the microcontroller it must not provide JTAG support.

e Jumper JP15 not installed: J-Link-OB-ATSAM3UA4C is enabled and fully functional

e Jumper JP15 installed: JTAG functionality is disabled

Jumper J15 disables only J-Link functionality. The debug serial port (DBGU) that is emulated through a communication
device class (CDC) of the same USB connector remains operational.

The built-in JTAG controller does not have to be explicitly disabled to use an external JTAG controller through the 20-pin
JTAG port. The internal J-Link-OB connects to a target only after it receives a first command; otherwise, it remains
disabled.

Hardware UART via CDC

In addition to J-Link-OB functionality, the ATSAM3U4C microcontroller LAO provides a bridge to a debug serial port
(DBGU) of the processor on a CM board. The port is made accessible over the same USB connection used by JTAG by
implementing communication device class (CDC), which allows terminal communication with the target device.

This feature is enabled only if the microcontroller Pin 24 is not grounded. The pin is normally pulled high and controlled
by jumper JP16.

e Jumper JP16 not installed: the device is enabled

e Jumper JP16 installed: the CDC device is disabled

5.2.4 USART
The USART1 is used as a user serial communication port. This USART provides an RS-232 interface with transceiver
TXD, RXD lines and hardware flow control CTS/RTS lines. The device uses a DB-9 male connector. The software must
drive the appropriate PIO pins to enable the USART function.
Figure 5-7. USART1 Com Port
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5.25 USB Ports
The SAMA5D3 series MB features three USB communication ports:

Port A High-speed (EHCI) and full-speed (OHCI) host multiplexed with USB Device
High-speed micro AB connector, J20

Port B High-speed (EHCI) and full-speed (OHCI) host
Standard type A connector, J19 upper port

Port C Full-speed (OHCI) only host

Standard type A connector, J19 lower port

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

Refer to the embedded MPU product datasheet for detailed programming information, available on www.atmel.com.

Figure 5-8. USB Port A
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5.2.6 Ethernet 10/100 (EMAC) Port
The main board contains a MICREL PHY device (KSZ8051) handling Ethernet connectivity at 10/100 Mbps. The device
supports MIl and RMII interface modes.
There are two independent PHY devices placed on CM and MB boards that connect to two separate RJ-45 connectors
and that contain built-in magnetics and status LEDs. The LEDs are driven by PHY devices to indicate activity, link and
speed status for the respective Ethernet ports.
Figure 5-10. ETHO Port
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Figure 5-11.

ETH1 Port
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5.2.7 Audio
The MB includes a WM8904 CODEC that provides route to handle audio in the digital domain. The interface includes
audio jacks for line input (J13) and headphone line output (J15). It also connects to an electret microphone, which is
conveniently installed on the main board.
This interface can be used to play and record audio. The WM8904 chip has left and right channel line inputs, a
microphone input and an on-board microphone, as well as a left and right headphone output. The line in and headphones
can be connected through two 2.5 mm J13 and J15 audio jacks. A stereo microphone input (or a second left/right line
input) and left/right line outputs are connected to a 5-pin header (J26). The header is not installed normally.
The SAMASD3 series processor is configured in 11S slave mode to interface with the WM8904 CODEC.
Figure 5-12.  Audio Interface
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5.2.8 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.

Important:

Figure 5-13.

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 SAMA5D3 series EK board.
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5.2.9 1-Wire EEPROM

The MB also features a 1-wire device as a “software identification label” to store information such as chip type,
manufacture name, production date, etc.

Figure 5-14. 1-Wire on MB
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5.2.10 CAN Bus

The MB offers two CPU-controlled Controller Area Network (CAN) interfaces with transceivers available through
connectors J18 and J27.

Figure 5-15. CAN on MB
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5.2.11 Smart DAA

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

Figure 5-16.
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3

Figure 5-17.

Note:

JP6

5.2.12 SD/MMC Interface

The power is connected to VCC, which is 3.3V.

SD/MMC Interface

VDDIOP1

R15 R16 R17 R18 JR26 R36 R38 R39

SD/MMC is a standard Secure Digital/MultiMedia Card interface.

The MB has two high-speed Multimedia Card Interfaces (MCI).
e The first interface is used as an 8-bit interface (MCIO0), connected to an SD/MMC card slot.
e 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 PIO to switch on or off the SD card
power.
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5.2.13 ZigBee
The MB has a 10-pin male connector for the Atmel RZ600 ZigBee module.

Not populated (DNP) 0 Ohm resistors have been implemented in series with the PIO lines that are used elsewhere in the
design This ensures that in case of a conflict in the user application, the lines can be disconnected individually.

Figure 5-18.  ZigBee Interface

ZIGBEE INTERFACE
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BNp J10 DNP
ZE_RSTN RS2 OR 5 RS3 oR ZE_IRQO
S % ZE_IRO1 R56 R 3| B8 [4 R OR ZE_SLPTR %
PE0 . SPI1 NPCS3 _Rs5 R 5| 5g |6 SPIL MOST o
SPT1 MISO  Re2 R 7 8 SPT1_SPCK
pc2 <1 oo 1]

9
BN oo JLl—l—warH s
BD10-H C26 C27 DNP DNP
C25 2.2n 2.2u
15p
<

5.2.14 LED Indicators
The main board has one red LED (D2) that is on when the board is powered.

There are two additional LEDs on the main board that are associated with on-board JTAG port. See Section 5.2.3
“Debug JTAG/ICE and DBGU”.

5.2.15 Pushbutton Switches
e One reset, board reset (BP1)
e  One wake-up, pushbutton to bring the processor out of low-power mode (BP2)
e  One user momentary pushbutton
e One boot memory Chip Select (CS), disabling the pushbutton (refer to Section 4.2.4.1 “Boot Configuration”).

5.2.15.1 Reset

When pressed and released, this pushbutton causes a power-on reset of the SAMA5D3 series EK (MB, CM and DM
boards).
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5.2.15.2 CS_BOOT Button

The CS_BOOT can be used to prevent the system from booting out of external memories (NANDFlash, SPI Flash). The

purpose is mainly to execute the SAM-BA part of the ROM code.

Two methods can be used:
1. Pressthe CS_BOOT and power-cycle the board.

2. Pressthe CS_BOOT and then press the NRST button.

Figure 5-19. Pushbutton

3v3
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100k 1.5k
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>> PE27 39,13
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PB USHR1 L 9 3 PE_USER1
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CS BOOT R16 AR T_g_-_g_T

5.2.16 Analog Reference

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

This ADVREF level can be set as 3V or 3.3V via the jumper JP14.

Figure 5-20. Analog Reference
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5.2.17 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 5-21.  1/O Expansion
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e p——EpeE— e
O O— L0 o O O
VDDIOPO DIOPO  VDDIOPO VDDIOM Diom

Two connectors (J21, J22) are provided on-board to interface the optional LCD and touchscreen display module (DM)
board.
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Figure 5-22.

LCD Expansion
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All I/Os of the SAMAS5D3 series Image Sensor Interface (ISI) are routed to connectors J11.
Figure 5-23.  ISI Expansion
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5.3 Configuration

Table 5-2 describes the PIO usage, the jumpers, the test points and the solder drops of a SAMA5D3 series EK board.

Table 5-2. 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 CANL1 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 5-3. 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
L38,039,L40,L41 Optional HDMI EMI filter
R89 HDMI chip 12C address setting
° R266 Optional for 12S PCLK
R42 Optional for LCD PCLK
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Table 5-3. Default Not Populated Parts
Page Reference Function
R162,R170,R171,R172,R176,R17 .
10 7.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
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5.4  PIO Usage and Interface Connectors Details
5.4.1 Power Supply

Figure 5-24.  Power Supply Connector J4

(0)
=

Table 5-4. Power Supply Connector J4 Signal Description
Pin Mnemonic Signal Description
1 Center +5V
2 GND
3 Floating
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5.4.2 JTAG/ICE Connector
Figure 5-25. JTAG J9
2 4 B & 10 12 14 16 18 20 ]
® & & & & & & & » »
® ® & & & & & & & »
1 3 5 7T 9 1M 13 15 17 19
Table 5-5. JTAGI/ICE Connector J9 Signal Descriptions

Pin Mnemonic Signal Description
This is the target reference voltage. It is used to check if the target has
power, to create the logic-level reference for the input comparators, and
! VTref 3.3V power to control the output logic levels to the target. It is normally fed from VDD
on the target board and must not have a series resistor.
° Vsuoply 3.3V power This pin is not connected in SAM-ICE. It is reserved for compatibility with
PPl 5.0V P other equipment. Connect to VDD or leave open in target system.
JTAG Reset. Output from SAM-ICE to the Reset signal on the target
3 NTRST Target Reset - Active-low JTAG port. Typically connected to nTRST on the target CPU. This pin is
output signal that resets the target. | normally pulled High on the target to avoid unintentional resets when
there is no connection.
4 GND Common ground
TDI Test Data Input - Serial data JTAG data input of target CPU. It is recommended that this pin is pulled
5 output line, sampled on the rising to a defined state on the target board. Typically connected to TDI on
edge of the TCK signal. target CPU.
6 GND Common ground
JTAG mode set input of target CPU. This pin should be pulled up on the
target. Typically connected to TMS on target CPU. Output signal that
! TMS Test Mode Select. sequences the target's JTAG state machine, sampled on the rising edge
of the TCK signal.
8 GND Common ground
TCK Test Clock - Output timing JTAG clock signal to target CPU. It is recommended that this pin is
9 signal, for synchronizing test logic pulled to a defined state on the target board. Typically connected to TCK
and control register access. on target CPU.
10 GND Common ground
Some targets must synchronize the JTAG inputs to internal clocks. To
assist in meeting this requirement, a returned and retimed TCK can be
1 RTCK - Input Return Test Clock used to dynamically control the TCK rate. SAM-ICE supports adaptive
signal from the target. clocking which waits for TCK changes to be echoed correctly before
making further changes. Connect to RTCK if available, otherwise to
GND.
12 GND Common ground
TDO JTAG Test Data Output - JTAG data output from target CPU. Typically connected to TDO on
13 . .
Serial data input from the target. target CPU.
14 GND Common ground
15 NSRST RESET Active-low reset signal. Target CPU reset signal.
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Table 5-5. JTAGI/ICE Connector J9 Signal Descriptions
Pin Mnemonic Signal Description
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

5.4.3 USB Type A Dual Port

Figure 5-26. USB Type A Dual Port J19

Table 5-6. 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
B1 Vbus - USB_A 5V power
B2 DM - USB_A Data minus
B3 DP - USB_A Data plus
B4 GND Common ground
Meiﬂﬁ;‘i"a' Shield
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5.4.4 USB MicroAB

Figure 5-27. USB Host/Device MicroAB Connector J20

== )
x J

Table 5-7. 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

5.4.5 JTAG OB USB MicroAB

Figure 5-28. USB JTAG OB MicroAB connector J14

(== )
4 F

Table 5-8. 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 ldentification
5 GND Common ground

Atmel

SAMAS5D3x-EK User Guide [USER GUIDE]

11180B-ATARM-29-Oct-13

79




5.4.6 HDMI Connector

Figure 5-29. HDMI Female Type A Connector J25

19 47 15 13 1 9 T 5 3 1
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Table 5-9. 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
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5.4.7 RS232 Connector with RTS/CTS Handshake Support

Figure 5-30. USART1 Connector J8

Table 5-10. USART Connector J8 Signal Descriptions

Pin Mnemonic P1O 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
Mecpt;ﬁgical Shield

5.4.8 DAA RJ11 Socket (6P4C)

Figure 5-31. DAA RJ11 Socket J16

654321
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Table 5-11. DAA RJ11 Socket J16 Signal Descriptions

Pin Mnemonic Signal Description
1,256 No connection
3 RAC RING side of ordinary telephone line
4 TAC TIP side of ordinary telephone line

5.4.9 CANRJ12 Socket (6P6C)

Figure 5-32.  CAN RJ12 Socket J18, J27

654321

Table 5-12. CAN RJ12 Socket Signal Descriptions

Pin Mnemonic Signal Description
1 3v3 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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5.4.10 SD/MMC Plus MCIO

Figure 5-33.  SD Socket J7

Table 5-13. 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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5.4.11 MicroSD MCI1

Figure 5-34.  MicroSD Socket J6

Table 5-14. 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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5.4.12 Gigabit Ethernet ETHO RJ45 Socket J17

Figure 5-35.  Gigabit Ethernet RJ45 Socket J17

12345678
RJ-45
5.4.13 Ethernet ETH1 RJ45 Socket J24
Figure 5-36. Ethernet RJ45 Socket J24
12345678
Fl-45
5.4.14  ZigBee Socket J10
Figure 5-37.  ZigBee Socket J10
2 4 6 8 10
s & & & @
s 2 & & &
i 3 5 7 @
Table 5-15. ZigBee Socket J10 Signal Descriptions
Signal Signal Option on Misc. Port Set
Function Name Port Pin Pin Port Name Function by OR or Solder Shunts
EEPROM for MAC address, cap array
. settings and serial number
Reset /RST 1 2 Misc. 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 Vee Vee VCC Voltage range: 1.8V to 5.5V,
Supply regulated to 3.3V
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5.4.15 LCD Socket J21

Figure 5-38. LCD Socket J21

Table 5-16. LCD Socket J21 HE10 Female LCD 2*15p

LCD Pin Number 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 LCDDAT8
LCDDAT9 27 28 LCDDAT10
LCDDAT11 29 30 GND
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5.4.16 LCD/TSC Socket J22

Figure 5-39. LCD/TSC Socket J22

Table 5-17. LCD/TSC Socket J22 HE10 Female LCD/TSC/QT 2*20p

LCD Pin Number 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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5.4.17 1Sl Socket J11

Figure 5-40. ISI Socket J11

Table 5-18. ISI Socket J11 HE10 Female ISI 2*15p
1SI Pin Number 1SI
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 I1SI_DO
ISI_D1 19 20 ISI_D2
ISI_D3 21 22 IS|_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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5.4.18 PIO Usage

Table 5-19. 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 P1O PU - LCDDAT1
VDDIOPO PA2 LCDDAT2 P1O PU - LCDDAT2
VDDIOPO PA3 LCDDAT3 PIO PU - LCDDAT3
VDDIOPO PA4 LCDDAT4 PIO PU - LCDDAT4
VDDIOPO PA5 LCDDAT5 PIO PU - LCDDATS
VDDIOPO PAG6 LCDDAT6 P1O PU - LCDDAT6
VDDIOPO PA7 LCDDAT7 P1O PU - LCDDAT7
VDDIOPO PA8 LCDDAT8 P1O PU - LCDDAT8
VDDIOPO PA9 LCDDAT9 PIO PU - LCDDAT9
VDDIOPO PA10 LCDDAT10 PIO PU - LCDDAT10
VDDIOPO PA11 LCDDAT11 PIO PU - LCDDAT11
VDDIOPO PA12 LCDDAT12 PIO PU - LCDDAT12
VDDIOPO PA13 LCDDAT13 PIO PU - LCDDAT13
VDDIOPO PA14 LCDDAT14 PIO PU - LCDDAT14
VDDIOPO PA15 LCDDAT15 PIO PU - LCDDAT15
VDDIOPO PA16 LCDDAT16 ISI_DO PIO - I1SI_DO
VDDIOPO PA17 LCDDAT17 ISI_D1 PIO - ISI_D1
VDDIOPO PA18 LCDDAT18 TWD2 ISI_D2 - ISI_D2
VDDIOPO PA19 LCDDAT19 TWCK2 ISI_D3 - ISI_D3
VDDIOPO PA20 LCDDAT20 PWMHO ISI_D4 - ISI_DA4
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 PIO PU - LCDPWM
VDDIOPO PA25 LCDDISP PIO PU - LCDDISP
VDDIOPO PA26 LCDVSYNC P1O PU - LCDVSYNC
VDDIOPO PA27 LCDHSYNC P1O PU - LCDHSYNC
VDDIOPO PA28 LCDPCK PIO PU - LCDPCK
VDDIOPO PA29 LCDDEN PIO PU - LCDDEN
VDDIOPO PA30 TWDO URXD1 ISI_VSYNC - ISI_VSYNC
VDDIOPO PA31 TWCKO UTXD1 ISI_HSYNC - ISI_HSYNC
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Table 5-20. 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 PIO PU GETH CM -
VDDIOP1 PB17 GMDIO PIO PU GETH CM -
VDDIOP1 PB18 G125CK PIO PU GETH CM -
VDDIOP1 PB19 MCI1_CDA GTX4 PIO - MCI1_CDA
VDDIOP1 PB20 MCI1_DAO GTX5 PIO - MCI1_DAO
VDDIOP1 PB21 MCI1_DA1l GTX6 PIO - MCI1_DA1
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 P1O - CTS1
VDDIOP1 PB27 RTS1 PWMH1 PIO - RTS1
VDDIOP1 PB28 RXD1 PIO PU - RXD1
VDDIOP1 PB29 TXD1 PIO PU - TXD1
VDDIOPO PB30 DRXD PIO PU - DRXD (DBGU)
VDDIOPO PB31 DTXD PIO PU - DTXD (DBGU)
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Table 5-21. 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 P1O ETX1 -
VDDIOPO PC2 ERXO TCLK3 PIO ERXO -
VDDIOPO PC3 ERX1 TIOA4 PIO ERX1 -
VDDIOPO PC4 ETXEN TIOB4 PIO ETXEN -
VDDIOPO PC5 ECRSDV TCLK4 PIO ECRSDV -
VDDIOPO PC6 ERXER TIOAS PIO ERXER -
VDDIOPO PC7 EREFCK TIOB5 PIO EREFCK -
VDDIOPO PC8 EMDC TCLKS5 PIO EMDC -
VDDIOPO PC9 EMDIO PIO PU EMDIO -
VDDIOPO PC10 MCI2_CDA LCDDAT20 PIO LCDDAT20 -
VDDIOPO PC11 MCI2_DAO LCDDAT19 PIO LCDDAT19 -
VDDIOPO PC12 MCI2_DA1 TIOAL LCDDAT18 LCDDAT18 -
VDDIOPO PC13 MCI2_DA2 TIOB1 LCDDAT17 LCDDAT17 -
VDDIOPO PC14 MCI2_DA3 TCLK1 LCDDAT16 LCDDAT16 -
VDDIOPO PC15 MCI2_CK PCK2 LCDDAT21 LCDDAT21 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 P1O PU RDO Audio -
VDDIOPO PC22 SPI1_MISO PIO PU SPI1_MISO SPI LCD
VDDIOPO PC23 SPI1_MOSI PIO PU SPI1_MOSI SPI LCD
VDDIOPO PC24 SPI1_SPCK PIO PU SPI1_SPCK SPILCD
VDDIOPO PC25 SPI1_NPCSO PIO 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
VDDIOPO PC28 SPI1_NPCS3 PWMFIO ISI_D9 I1SI_D9 SPI LCD
VDDIOPO PC29 URXDO PWMFI2 I1SI_D8 I1SI_D8 HDMI_INT
VDDIOPO PC30 UTXDO ISI_PCK PIO ISI_PCK -
VDDIOPO PC31 FIQ PWMFI1 PIO - Reset_HDMI
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Table 5-22. PIO D Pin Assignment and Signal Description
Power Rail Signal Signal Signal Signal SAMA5-MB
VDDIOP1 PDO MCIO_CDA P1O PU - MCIO_CDA
VDDIOP1 PD1 MCIO_DAO P1O PU - MCIO_DAO
VDDIOP1 PD2 MCIO_DA1 PIO PU - MCIO_DA1
VDDIOP1 PD3 MCIO0_DA2 PIO PU - MCIO_DA2
VDDIOP1 PD4 MCI0_DA3 PIO PU - MCIO_DA3
VDDIOP1 PD5 MCIO_DA4 TIOAO PWMH2 - MCIO_DA4
VDDIOP1 PD6 MCIO_DA5 TIOBO PWML2 - MCIO_DAS5
VDDIOP1 PD7 MCIO_DAG6 TCLKO PWMH3 - MCIO_DA6
VDDIOP1 PD8 MCIO_DA7 PWML3 PIO - MCIO_DA7
VDDIOP1 PD9 MCIO_CK PIO PU - MCIO_CK
VDDIOP1 PD10 SPI0_MISO PIO PU CM_SerFlash -
VDDIOP1 PD11 SPI0_MOSI PIO PU CM_SerFlash -
VDDIOP1 PD12 SPIO_SPCK P1O PU CM_SerFlash -
VDDIOP1 PD13 SPIO_NPCSO P1O PU CM_SerFlash -
VDDIOP1 PD14 SCKO SPIO_NPCS1 CANRXO - CANRXO
VDDIOP1 PD15 CTSO SPI0_NPCS2 CANTXO - CANTXO
VDDIOP1 PD16 RTSO SPI0O_NPCS3 PWMFI3 INT_AUDIO -
VDDIOP1 PD17 RXDO PIO PU - MCIO_CD
VDDIOP1 PD18 TXDO PIO PU - MCI1_CD
VDDIOP1 PD19 ADTRG P1O PU - ADTRG (HSYNC)
VDDANA PD20 ADO P1O 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 - ENS5V_USBA
VDDANA PD26 ADG6 P1O PU - EN5V_USBB
VDDANA PD27 AD7 P1O PU - ENS5SV_USBC
VDDANA PD28 AD8 PIO PU - OVCUR_USB
VDDANA PD29 AD9 PIO PU - VBUS_SENSE
VDDANA PD30 AD10 PCKO PIO MCLK_AUDIO MCLK_HDMI
VDDANA PD31 AD11 PCK1 PIO - ISI_MCK
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Table 5-23. PIO E Pin Assignment and Signal Description

Power Rail Signal Signal Signal SAMAS5-CM SAMA5-MB

VDDIOM PEO AO/NBSO | - -
VDDIOM PE1 Al | NOR - -
VDDIOM PE2 A2 | NOR - -
VDDIOM PE3 A3 | NOR — -
VDDIOM PE4 A4 | NOR - -
VDDIOM PES5 A5 | NOR - -
VDDIOM PEG6 A6 | NOR - -
VDDIOM PE7 A7 | NOR - -
VDDIOM PES8 A8 | NOR - -
VDDIOM PE9 A9 | NOR — -
VDDIOM PE10 A10 | NOR - -
VDDIOM PE11 All | NOR - -
VDDIOM PE12 Al2 | NOR — -
VDDIOM PE13 Al3 | NOR - -
VDDIOM PE14 Al4 | NOR - -
VDDIOM PE15 Al5 SCK3 NOR - -
VDDIOM PE16 Al6 CTS3 NOR - -
VDDIOM PE17 Al7 RTS3 NOR - -
VDDIOM PE18 Al8 RXD3 NOR - -
VDDIOM PE19 Al19 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_USER1 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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5.4.19 10 Expansion Port J1

Figure 5-41. |10 Expansion Socket J1

Table 5-24. 10 Expansion Socket J1 HE10 Male 2*20 Signal Descriptions

Signal Pin Number Signal
VDDIOPO / 5V 1 2 VDDIOPO / 5V
GND 3 4 GND
PAO 5 6 PA16
PA1 7 8 PA17
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
PA11 27 28 PA27
PA12 29 30 PA28
PA13 31 32 PA29
PA14 33 34 PA30
PA15 35 36 PA31
GND 37 38 GND
VDDIOPO 39 40 VDDIOPO
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5.4.20 10 Expansion Port J2

Figure 5-42. 10 Expansion Socket J2

Table 5-25. Expansion Socket J2 HE10 Male 2*20 Signal Descriptions

Signal Pin Number Signal
VDDIOPQ / 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 pPC22
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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5.4.21 10 Expansion Port J3

Figure 5-43. |0 Expansion Socket J3

Table 5-26. Expansion Socket J3 HE10 Male 2*20 Signal Descriptions

Signal Pin Number 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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5.4.22  SODIMM Card Edge Socket
The SAMASD3 series-EK implements a SODIMM200 standard connector for to interface to the CM board.
Note this is not an industry standard pinout and is unlikely to be compatible with off-the-shelf SODIMM.

Figure 5-44. SODIMM200 Socket CON1
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Table 5-27. SODIMM200 CONL1 Signal Descriptions

PIOC PIOB PIOA SODIMM 200 PIOA PIOB 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 pPC21 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 TIOBS -
- TIOA5 ERXER PC6 31 32 - - GND -
- TIOB4 ETXEN PC4 33 34 PC5 ECRSDV TCLK4 -
- TCLK3 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 3V3 - -
- - 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 PIO
- - GND - 53 54 PC13 MCI2_DA2 TIOB1 LCDDAT17
LCDDAT18 TIOA1 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 I1SI_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 ‘ - ‘ -
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Table 5-27. SODIMM200 CONL1 Signal Descriptions

PIOC PIOB PIOA SODIMM 200 PIOA PIOB PIOC
- - LCDDAT2 PA2 69 70 PA3 LCDDAT3 - -
- - GND - 71 72 PA4 LCDDAT4 - -
- - LCDDAT5 PA5 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 PAl14 83 84 PA15 LCDDAT15 - -
- ISI_DO LCDDAT16 PA16 85 86 PA17 LCDDAT17 ISI_D1 -
ISI_D2 TWD2 LCDDAT18 PA18 87 88 PA19 LCDDAT19 TWCK2 ISI_D3
- - GND - 89 90 PA20 LCDDAT20 PWMHO ISI_D4
ISI_D5 PWMLO LCDDAT21 PA21 91 92 PA22 LCDDAT22 PWMH1 ISI_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 - -
- - ADG6 PD26 111 112 PD25 ADS5 - -
- - 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 SPIO_NPCS2 | CANTXO
- - GND - 125 126 PD13 SPIO_NPCSO - -
- - SPI0O_SPCK PD12 127 128 PD11 SPI0O_MOSI - -
- - SPIO_MISO PD10 129 130 PD9 MCIO_CK - -
PIO PWML3 MCIO_DA7 PD8 131 132 PD7 MCIO0_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
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Table 5-27. SODIMM200 CONL1 Signal Descriptions

PIOC PIOB PIOA SODIMM 200 PIOA PIOB PIOC
- - GND - 143 144 PB13 GRXER PWML3 -
- RF1 GTXER PB10 145 146 PB12 GRXDV PWMH3 -
- CANRX1 GCRS PB14 147 148 PB15 GCOL CANTX1 -
- GTX4 MCI1_CDA PB19 149 150 PB20 MCI1_DAO GTX5 -
- GTX6 MCI1_DA1 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 - -
- uUsB 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 - NnTRST RSTJTAG -
- GIGA_ETH ETHO_TX2- - 189 190 - TDI RSTJTAG -
- GIGA_ETH ETHO_RX2+ - 191 192 - TCK RSTJTAG -
- GIGA_ETH ETHO_RX2- - 193 194 - T™S RSTJTAG -
- - GND - 195 196 - TDO RSTJTAG -
- - LED2 - 197 198 - RTCK RSTJTAG -
- - LED1 - 199 200 - GND - -
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55 Main Board Schematics

This section contains the following schematics:
e Block diagram

General information

SODIMM

Power supply

HSMCI

CAN & ZigBee & USART1

Audio

Smart DAA

HDMI

ETH

USB interface

Miscellaneous

LCD and ISI

On-board JTAG interface
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s
SAMA5D3x config
REV DATA NOTE
SAMA5D31 SAMA5D33 | SAMA5D34 | SAMA5D35
A 2011.11 ORIGINAL RELEASED CANO N4 v
CAN1
B 2012.03 SECOND RELEASED V. i
GMAC V2 N2 N2
C 2012.10 THIRD RELEASED EMAC Vv v
HSMCI2 N2 V2 N2
LCcDC
JUMPER and SOLDERDROP 4 4 V
USARTO N2 N2
PAGE REFERENCE DEFAULT FUNCTION USART1 Vv v
IS1
3 JP1 1-2 VDDIOPO or 5V selection for J1 o1 V V %4 v
JpP2 1-2 VDDIOPO or 5V selection for J2 .
JP3 1-2 VDDIOP1 or 5V selection for J3
JP9 OPEN Default boot on embedded ROM,Close boot on external memory
4 JP4 CLOSE Backup supply on/off
JP5 CLOSE Force power on function
5 JP6 CLOSE MCIO write protect select
s JP7 CLOSE CANO diff termination select
JP8 CLOSE CANL1 diff termination select
JP10 OPEN Zighee Power on/off select DEFAULT NO POPULATE PARTS
12 JP14 1-2 ADVREF input selection
. PAGE REFERENCE FUNCTION
14 JP15 OPEN JTAG Enabled,close to disable
. 3 R6,R51,R50,R120 Optional PD10,PD11,PD12,PD13 from MB
14 JP16 OPEN CDC Enabled,close to disable
5 R58 Optional for MCIO Power supply mode
OPEN Enable LCD for D31,D033,034 )
11 JP17 R121 Optional for MCI1 Power supply mode
CLOSE Disable LCD for D35 . )
6 R52, R53,R55,R56,R57,R82,JP10 Optional Zighee
TABLE OF CONTENTS R132,R133 Debug or USART1 option
7 C89,C90,R118,R119,J26 Optional Audio Line out,mic in
PAGE DESCRIPTION ) )
R80,R81 Optional MIC level setting
1 Block Diagram R230 Optional audio TK
2 Describe ) .
9 L38,L39,L40,L41 Optional HDMI EMI filter
3 SODIMM . .
R89 HDMI chip 12C address setting
4 POWER SUPPLY )
R266 Optional for 12S PCLK
5 HSMCI "
R42 Optional for LCD PCLK
6 CAN & ZIGBEE &USART1
7 AUDIO 10 R162,R170,R171,R172,R176,R177,C122,C123, Optional for KSZ8041NL
8 SmartDAA N
12 R144 Optional pull up for DS28EC20P
9 HDMI
10 ETH 13 R127 Optional for ADC triger
11 USB Interface 14 R79,R106,R107,R109,R113,R110,R112,R111,J9 | Optional JTAG
12 Miscellaneous R54 SAM3U JTAG selection
13 LCD&lISI R63 5V Option
14 Segger-SAM3U D11,D12 USB ESD protect option
R186 Main 3V3 Optional for VCC_3V3_DEBUG
PIOA USAGE PIOA USAGE PIOB USAGE PIOB USAGE PiOC USAGE PlOC USAGE PIOD USAGE PIOD USAGE
PAO LCDDO PA16 | ISI_DO PBO PB16 PCO E1_TX0 PC16 | TKO PDO MCIO_CDA PD16 | INT_AUDIO
PA1 LCDD1 PA17 | ISI_D1 PB1 PB17 PC1 E1_TX1 PC17 | TFO PD1 MCI0_DAO PD17 | MCIO_CD
PA2 LCDD2 PA18 | ISI_D2 PB2 PB18 PC2 E1_RX0 PC18 | TDO PD2 MCIO_DA1 PD18 | MCI1_CD
PA3 LCDD3 PA19 | ISI_D3 PB3 PB19 | MCI1_CDA PC3 E1_RX1 PC19 | RKO PD3 MCI0_DA2 PD19 | ADTRG
PA4 LCDD4 PA20 | ISI_D4 PB4 PB20 | MCI1_DAO PC4 E1_TXEN PC20 | RFO PD4 MCIO_DA3 PD20 | ADO_XP
PAS LCDD5 PA21 | ISI_D5 PBS PB21 | MCI1_DA1l PC5 E1_CRSDV PC21 | RDO PD5 MCI0_DA4 PD21 | AD1_XM
PAG6 LCDD6 PA22 | ISI_D6 PB6 PB22 | MCI1_DA2 PCé E1_RXER PC22 | SPI1_MISO PD6 MCIO_DAS PD22 | AD2_YP
PA7 LCDD7 PA23 | ISI_D7 PB7 PB23 | MCI1_DA3 PC7 E1_TXCK PC23 | SPI1_MOSI PD7 MCIO_DA6 PD23 | AD3_YM
PA8 LCDD8 PA24 | LCDPWM PB8 PB24 | MCI1_CK PC8 E1_MDC PC24 | SPI1_SPCK PD8 MCIO_DA7 PD24 | AD4_LR
PA9 LCDD9 PA25 | LCDDISP PB9 PB25 PC9 E1_MDIO PC25 | SPI1_NPCS0O PD9 MCI0_CK PD25 | EN5V_HDA
PA10 | LCDD10 PA26 | LCDVSYNC PB10 | PWR_MCIO PB26 | CTS1 PC10 | LCDD20 PC26 | TWD1 ISI_D11 | PD10 PD26 | EN5V_HDB
PA11 | LCDD11 PA27 | LCDHSYNC PB11 PB27 | RTS1 PC11 | LCDD19 PC27 | TWCK1 ISI_D10 | PD11 PD27 | EN5V_HDC
PA12 | LCDD12 PA28 | LCDPCK PB12 | PWR_MCI1 PB28 | RXD1 PC12 | LCDD18 PC28 | SPI1_NPCS3 ISI_D9 PD12 PD28 | OVCUR_USB
PA13 | LCDD13 PA29 | LCDDEN PB13 PB29 | TXD1 PC13 | LCDD17 PC29 | HDMI_INT 1SI_D8 PD13 PD29 | VBUS_SENSE
PA14 | LCDD14 PA30 | TWDO ISI_VSYNC| PB14 | CANRX1 PB30 | DRXD PC14 | LCDD16 PC30 ISI_PCK | PD14 | CANRX0 PD30 | PCKO(Audio,HDMI)
PA15 | LCDD15 PA31 | TWCKO ISI_HSYNC| PB15 | CANTX1 PB31 | DTXD PC15 | LCDD21 PC31 | RESET_HDMI PD15 | CANTXO0 PD31 | PCK1(ISI_MCK)




JP9 for BMS Config:
‘When Open,BM:

: Boot on embeded ROM

‘When Close,BMS=0: Boot on External memory 112 ?
VCC5Y_1 VCC5V_2
sp2 VCC5V_3 VCC5V_4 1
I e o P gg e = 5
13 PE24 <<} LS RST PE24 PE30 £ES0 2B IRL INTETHL = 1pey 10136
ONE_ W RE PE31 1 RO e
1213 pE2S < > PE25 PE31 3 <] PE31 136
— PE26 GND13
VODIOM b5 voDiom 1 VODIOM 2 1 szt SPPMspac scan 136
136 SPI1 MOSI _PC23 9 20 PC22 __SPI1_M SO —> 126
4 pc23 <1 £0) BeoT 1| Pc23 PC22 |57 5C20 RE <1 Pc22 !
7 pc21 <} 53| PC21 PC20 |57 5E1g > Pc20 7
e i) pc1s 25| GND2 PC19 [ e TE {_> Pclo ;g
. pc1g <} TK 5C16 57| PC18 PC17 [53 5C ET VDI <__1 pc17 .
79 pcle <__} ET VoG G 55| PC16 PC9 |37 5C ETTXCK <_>>PC9 10
10 Pcg <} ETRXER 5c 31| PC8 PC7 33 <] pc7 10
® pee = ELTXEN G 33| PCS GND14 57 Pcs  E1 CRSDV — 10
10 Pt B> EL_RX0 PC 35 | PC4 PCs 38 PC3 E1 RXI —lra 10
10 o < ELTX0 oo [T PED ) L s = 2 = 1w
P 39 40
4 PWR_EN [> Enable_0 Enable_1 <<__] CS_BOOT_DISABLE
3v3 KEY 3v3
J I z 1
t 3+ vceava_1 VCCav3_2 1
75| vCC3v3_3 VCC3V3_4 [
%27 Enable_2 Enable_3 [g—< 1
%—g| NC1 ADVREF <<___] ADVREF
PB_USER1 LCDD22 PE27 49 50 PE28 LCDD23 ZB SLPTR
géag PE27 T 5 BEI0 T PE27 PE28 [B PCiT 5 > PE28 1369
: pcl0 <__} 3| PC10 PC11 57 FC13  LCDDLY > Egg ig‘g
139 cl2 < ¥ LoDDL pci2 55| GND3 PC13 [ 5 FCl5  LCDDPL =t 19
5 o <1 CDD; PCL4 57| PC12 PC15 [5g PC26 TS[_DIL peas. 13
b Pl TVWOKL SI_D10 PC27 59 | PC14 PC26 I"60 Fczs SPI1 NPCS3 T8 D9 o—1 36
oo PerL_>FOM TNT TSI ¥ Feoo |61 PC27 PC28 5 <1 Pcz2s :
: PC29 > DM PCal 53| PC29 GND15 57 PC30 1Sl _PCK
9 PC31<__} [y S— 55 PC31 PC30 |55 v <__]PC30 13
L Do teao 67| vobpioPo_1 VDDIOPO_2 [-gg AT oS5
T — Ko — o - 1 (] PaL 20—t >
13, PA2 <} 71| PA2 PA3 7 A > P 13,
LCDD PAS 73 | GND4 PA4 777 PAG LCDD > P 139
139 PAs <] 55 A7 75| PAS PAG [, BAE oD > PAS 139
13,9 PA7 <] X PAC 77 PA7 PA8 |7, PAI0 T 0 > PA8 13,9
13,9 PAY <] T Al 75| PA9 PA10 [gg > PA10 139
139 PALL << CCODLD A a1| PALL GND16 g7 pA13
139 PAL2 <] = < DALY 53 PAL2 PAL3 [-g7 = > PAI3 139
139 [ S ) PAI g5 | PAL4 PAL5 (g5 PALY > pas 139
3 PAL6 < 13— AT g7 | PAL6 PA17 |gg BALD > B
PA18 <] 39| PAL8 PA19 55 BAZ0 > o 3
13 pat <181 D5 PAZL 9| SNDP g PA22 —> EAZZ 13
b 1SI_Dr PAZ3 93 | PA2L PA22 797 PA24 baos 13
PA23 <} DD 5P FAS 95| PA23 PA24 >
13 PA25 <] CCORSY] FAoT 57| PA25 > PA2%6 139
igg PA27 <__] e 5A%E 59| PA27 op2o 130
: P28 < TS VSR PA0 | 101 | PA28 FSYRC—=> :
13,7,9 PA30_>> - 53| PA30 << >>PA31 13,7,9
DANA VDDANA_1
PCK I
7.9 PD30 <<} G PD30 gg PD30 ;\ﬁ(—M:K)_D P[;Sl ﬁ
| << PD:
OVCUR USB _PD28 09 | GND6
Coo———— eV B i >
ﬁ 232286 V. _FDB PD26 gggg H > Eggé ﬁ
13 A T PD24 1 PD23 13
3 PD24 <L > ADD 527 PD24
Lok = D FDaD PD20 ADL X < >Pp21 13
5 PD18 > 01 D PDia 2 {epis PD19 13
H P16, o AUDIO__PDi6 1 MO 0_CD o017 5
6 PD14 > AN PD14 = ggig X s> PDIS 6
25 PRI20, 22R_PD13
PD12 RS0 22R DNP 27 gg‘fg PR51 22R PD1L
PD10_R6 22R D 29 CK_ Y
55 31| PD10 3 << >>PD9 5
5 PD8 < > o 5 =] 33| PD8 PD7 5
;= S 0 ;
2 5 37| PD5 For  MIO DL > PD4
PD3 <> 00 D 39| PD3 PD2 0 COA <_>>PD2 5
5 PD1 <> - 71| PD1 PDO PDO 5
VDDIOP1 | VDDIOP1_1 VDDIOP1_2
GND8 NC2
PB10 4
5 PB10 <"} :_'\QRR%] 0 PBid 27| PB10 PB12 R ;‘g 1 {—> PB12 5
136 PBl4 [ > BT 29| PB14 PB15 T DAO > PB15S 136
5 PBl19 < > G 1T DAL BES T PB19 PB20 T DA <_>>PB20 5
5 PB21 <> A3 P52 3| PB21 PB22 PB22 5
5 PB23 < > c s | 155 | PB23 GND20 7551 pgos
5 PB24 < > E— 57| PB24 PB25 (753 PE27 RTS: .
189~ GND23 PB27 [ 150 B0 TXD >
11 USBA_DP <> 51| USBA_DP PB29 [T57 PBaL X > PB29 6
1 USBA DM<_>> 53| USBA_DM PB3L [167 5530 {__> PB3l 146
165 GND10 PB30 [1gs PE6 TS, <__1PB30 146
1 usBB_DP <> 57| USBB_DP PB26 [~Tg P58 DL <__1pPB26 6
1 USBB_DM <_>> 59| USBB_DM PB28 |77, <_Ipe2s 6
71 GND11 GND9 17
11 USBC_DP <_>> 73| USBC_DP DIBP |73 {_—> DBP 8
1 USBC_DM <<_>> 75| USBC_DM DIBN |17 {—> DBN 8
103  ETHO_GND<__} 77| GND_ETH1 GND21 7
10 ETHO_TX1+ <<__>> 79| ETHO_TX1+ JTAGSEL [1g5 X
10 ETHO_TX1- <_>> a1 | ETHO_TX1- WKUP [-7g7 < 1 WAKE UP 12
10 ETHO_RX1+<<_>> g3 ETHO_RX1+ SHDN |-1g7 VS > sHoN - 4
10 ETHO_RX1- <_>> g5 | ETHO_RX1- BMS [Fgg— T —
103  ETHO_GND<__} g7 | GND_ETH2 NRST [~1gg NRST 10,1214
10 ETHO_TX2+ <> g9 | ETHO_TX2+ nTRST |90 INTRST 14
10 ETHO_TX2- <> 91| ETHO_TX2- TDI o7 TDI 14
10 ETHO_RX2+<<_>> 93| ETHO_RX2+ TCK [Tog ] TCK 14
10 ETHO_RX2- <> 95| ETHO_RX2- ™S o5 1 TMS 14
" 97| GND12 TDO [Tog Dy {ve] 14
ETHO_LED2 >> 99| LED2 RTCK 00 {__>>RTCK 14
10 ETHO_LED1 [_>> LED1 GND22
16126181

12

VDDIOP

VDDIOP

Al

I
RO USS
e —

SAMAS5D3;
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w

MN1 MN2 5V
ZENO56V230A16LS BNX002-01
J4 5V_INPUT 1 3 2 _
D = 1 B CB
SHP T3 iy 3 4 N l
A2 N PSGCEL 5 c2 c1
c3 Cog L6 33u 100n
DC POWER JACK 100n
5V/2A Input
3v3
R25 3Vv3 3Vv3
10k T
VOUT =
0.8V x (Rtop + Rbottom)/Rbottom L1
c| Q6 __ PWR_EN R1 2200hm at 100MH
IRLML2402 |3 L_>PWREN 3 100k C5  gp_10n 1 A 2
5V MN3 W V
I C120 5v RT9018B-18GSP L R2 47k |
1u 1 8 M 1 R3
1 X POWER EN 51 PGOOD  GND [~
37 EN ADJ [ 470R
2 VIN | VOUT & *
2 * VDD W NC =X
B [ Ra —
1 100k o R5 cs
= —*C6 c7 15k u ==C9 D2
10u 1u 1ou W Red
PWR_EN# ™
L L 2 L &
Q1 5 4 ~
Si1563EDH
o 1
C57 ] =
Blam JP5 b’ )
- ) A
noon = s
——QOTH
3
— O
— R7 R8
10k 10k Cc22
1lu
Place C22 near MN3.pin2 I
3 — - —
ADHESIVE FEET ‘ mEl
A Z6 z7 z17 C
on on on I ) B
RDWUSSSET A
L | RE
78 29 | SAMA5D3x-MB | [scal
on on | POWER SUPPLY =
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VDD_MCIO VDD_MCIO
VDDIOP1 T T
RR3
JP6 10k M(
15 |R16 R17 R18 R26 R36 R38 R3g|_|,
1 2 1 ca0 10u
R49
SIP2 10k C12 41000 }
= b8k o8k |68k 68k P8k |68k 68k B8I, |, 1 | [
(MCI0_WP)
3 PD17 << (MCI0_CD)
RR4 7 16
(MCI0_DA1) 1 8 8 15
s omz et = [ _
k\B /\/%6 27R 5 ——] —
3 PDY << > (MCI0_CK) i [ — =
——]
% RR5 g 27R 3 13
3 PDO0 <> (MCIO_CDA) 2 ——— 12
3 D4 <> (MCI0_DA3) 3 6 1 11
(MCI0_DA2) 4 5 9 10
3 PD3 >
7SDMM-B0-2211
RR42 g = VDD_MCI0
<> (MCI0_DA4) 1 8
3 Egg <> (MCI0_DA5) 2 7
3 D7 <> (MCI0_DA6) 3 6 |
(MCI0_DA7) 4 5
3 PD8 <>
RR4,RR5,RR42 near SODIMM place
SD/MMCPIlus CARD INTERFACE - MCIO
VDDIOP1 VDD_MCI1
M(
R9
10k
b8k ek ek sk
3 pD18 < —(MCH CD) .
55 Micro SD
RR1 27R 10
SW2
(MCI1_DA1) 1 8 8 |_
s psa <> Mcii DAY) 2 7 7 11
3 PB20 <> 3 5 5 — >
ﬁ\/ \/% —
3 PB24 <> (MCI1_CK) i ———— ﬂ
——]
(MCI1_CDA) 1 8 3 VDD_MCI1
S R oS (I WoT) 2 7 2 ——
3 (MCI1_DA2) 3 6 1| o
PB22 <> vl = [ =
ANV [ PJS008-2110-0 g
RR2 27R c93 c11 9
10u o= 100n

RR1,RR2 near SODIMM place

AIMEL

I )
RO UWUS SET

SAMA5D3x-MB

HSMCI
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w
N

5 | 4

CAN INTERFACE NS L

R19

N
[
=
©

M
3v3 1
R21 10k 8 SIP2 120R iy 2
| RS 7 2
CANH :
1 6 Z
3 Pp15s [—>> CANTXO R20 R D  CANL I 5
vDDIOP1 |—R40 10k 51en vee 12 VDDIOPO :
o| 3 pp14 < CANRXO 410 oo 2 MJIMOBOBGEO6-H
SN65HVD234DR c20 =
100n c21
10u
JP8
R34
1 2 s J27
MN6 1
av3
R32 10k 8 SIP2 120R t:
] RS 7 5V -
CANH :
1 6 Z
133 peis > CANTX1 R33 O0R o S | :
voDIoP1 | R85 10k 5oy vee |2 VDDIOPO =
133 pBl4 < }-CANRX1 R37 R 410 w2 €L MIMOBO6GE6-H
SN65HVD234DR c23 )
c24
100n| 10u
VDDIOP1
c13| cu4 MN4
c16

4.7u| 100n C1+

VDADVIOF’l “‘

N
W |w
Q <
z 0
o O
Nf
o
=
o
=}
S

C1-

2
Cos C17 ' 100n
4
C2-

5
3
7
3
24 C19 44100 8
Cas C19 n :
22 o)
c3- *—e
RTS1 R27 OR 7 18 RTSC1
3 PB27 [ >—Ty%pT R28 0R : g | TUN  TIOUT 77 TXDCL
3 PB29[ >
DTXD R132, OR g | 12N T20UT 15
14,3 PB31 6 T3IN T30UT
10 15  R29 OR
3 pB26 < CIS1 R30 OR I 528% ng 4 cTscl
3 pB2s <] RXD1 R31 OR _ _ L | REONT RN 3 RXDCL
143 PB30 <<—— DRXD R133 OR =
' P ADMB3312EARU EARTH_RS232

DNP
DNP
DNP DNP
DNP J10 DNP
ZB_RSTN R52 0R 1 2 Rss R ZB_IRQD
10355 prar) =7 7B-IROL R56 or 3 | 38 ["arsy R 7B SLPTR | PE28 1238
1015 SPTL_NPCS3 RS5 o0R 5 5 SPTL_NOSI ez 133
' PC28 [_>—Sp11-MISO Re2 or 7|82 3 SPI1_SPCK [ '
A 133 PGy < 1 oo 5 . ] PC24 133
oo [0 Gy 9
BD10-H l l C26 l C27 DNPDNP ——
Cc25

RO USSET

2.2n 2.2u
15p T T L
[ =] | SAVASDGXME

CAN & ZIGBEE & USAI
e —
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3v3
3Vv3 L27
220ohm at 100MHz
1 2 l
vc140 l c141 C137 c142
10u 100n
4.7u 100n
D =
AUDIO_GND
AUD_1V8 |26 AVDD1V8 AVDD1V8
T 2200hm at 100MHz Q
1 N2 C46 g92.2u UDIO_GND VoDIC
c138-L C139 AUD_1V8
10u 100n
HEADPHONE 6
zzw at 100MHz AUDIO_GND
1 2 ®f o
MN10 Q 3 <« ~ o
2 v
a a a a a
L7 15 1 HpouTr g s g 9 g SDA
) fZ%athOMHz N 3323 ook
a o HPOUTL =
l 14 R227 33R
S Cl44 == cu45[ RI8 20R CB89 41000 HPOUTFB R230 ORE
100n 100n 1000 28 R231 O0R
4 3 5N LT 18 MCLK 759 R228 O0R
STEREO_3.5mm Col == == g DNP J26 DNP 16 | LINEOUTR BCLK/GPIO4 35 R229 OR
a1 T T LINEOUTL LRCLK
5 470p 470p AN MD1x5 DNP 17 31 R232 O0R
R84 R85 [AUDIO_GND 5 LINEOUTFB ADCDAT 735 R233 O0R
20R 20R 1 DACDAT
3
2 1
— O—W‘ 25 IRQ/GPIO1
V4 V4 INLIR/DMICDAT2
AUDIO_GND  AUDIO_GND AUDIO_GND 1 27 8  c45 2.2
MIC1 - - - INLL/DMICDAT1 cpea —=2 =
c143)) 47u 21
AUDIO_GND
€76 gp—Lu - VMIDC cpes |20
MIC1 1 47u 20 11
c AUDIO_GND cisep) 4qu MICBIAS CPVOUTP
MP6027P R126 K2 , 12
w o CPVOUTN
24 a =) = ca1
P4 P4
AUDIO_GND 26 | IN2R & 82 8 cas == 22u
IN2L < 0a O 2.2u
R86 R87 WMB904
L3 2K2 2K2 & LR
LINE |N 220ohm at 100MHz
1 A2 c28 gy 1u
2 v i
L4 ) N
2200hm at 100MHz AUDIO_GND  AUDIO_GND AUDIO_GND
1 1 A2 c29 W 1u
R80 R81
3 47k 47k R178 OR
STEREO_3.5mm c42 = c43 DNP DNP
J13 470p 470p )
AUDIO_GND =
7 ~/ 3v3 AUD_1V8
AUDIO_GND  AUDIO_GND AUDIO_GND T MN7
1 5
VIN VOUT
il 2
| GND cas
A 3 4 c35
0 o " oo ‘ mEI
C36  SPX5205M5-
4.7u C37 == 22u 150mA capabi .
100n RO US SET
’ SAMAS5D3x-ME
jpe—
) AUDIO
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3 DIBN

3 DIBP

OR can be replaced by

bead to improve EMI

> RIBG A AR

R167
—

L8
2200hm at 100MHz

0805
R92 6.81M . 1 A2
MN11 /
MMBD3004S-7-F - c63
12 4
»—== TEST RAC 470p
15 5 L9 = co4
l PWR TAC DAA_GND 2200hm at 100MHz B
470p
ce5 2|, o0 roz %% 6.g1m © 1 N2 NI
100n c66 11 C67 24100n \4
100n Eic |
DAA_GND R94 DAA_GND 100V
™1 DAA_GND 6 o C68 JJ47n
16 RXI
DIBN 237K 2 R95
c70 c69 = 280R
47pF Q2 10n 1%
OR 1 o)f|(e_4 10 R99 100R
T 14| 0 EIO MMBAT42 DAA_GND 1206
LANO066-50 o L2
cn cr2
= 8
150pF 150pF X0 03 « 05
7 1./
TXF P MMBAT42
= 1
DVDD VDD s MMBAT4Z_ |
GPIO [
0 o
c73 >
100n o ] cx20548-11z
= R102
110R
DAA_GND
cr4
100n 2 R103
9R1 R94,06¢
1% and shc
DAA_GND 1206
DAA_GND

Iy,
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6. Optional Display Module (DM) Board

6.1 DM Board Overview

The DM board integrates a 5.0” TFT LCD module with touchscreen, as well as four QTouch pads.

Figure 6-1. DM Board

6.1.1 Equipment List

The DM board components are:
e Oneb5.0" TFT LCD module

LCD back light driver

3.3V regulator

QTouch device

1-wire device

6.1.2 Function Blocks

6.1.2.1 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 6-2. DM Power Supply
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6.1.3 TFT LCD with Touch Panel

The 5-0_WVGA_R_AEA-DM features an LCD controller. The 5" 800x480 LCD provides the DM with a low-power LCD
display feature, backlight 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 applications.

Warning:  Never connect/disconnect the LCD display from the board while the power supply is on. This can damage
both boards.

Figure 6-3. LCD with Touch Panel
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6.1.4 Backlight

The backlight voltage is generated from a CP2122ST/CP2123ST boost converter. It is powered directly by the 5V DC
from the EK board. The backlight level is controlled by a PWM signal generated from the SAMAS5D3 series processor.

Figure 6-4. DM Back Light Control
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6.1.5 QTouch

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

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

Figure 6-5. DM QTouch
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6.1.6 1-Wire

The 5-0_WVGA_R_AEA-DM board also uses a 1-wire device as a “soft label” to store the information such as chip type,
manufacture name, production date, etc.

Figure 6-6. DM 1-Wire
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Schematics

6.2
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7. Troubleshooting and Recommendations

7.1 Errata

7.1.1 Impedance Mismatch on Revision C of the SAMA5D3x Main Board

There is an impedance mismatch on the revision C of the SAMA5D3x main board, impacting the clock signal of the
Ethernet PHY chip (MN20, KSZ8051RNL).This leads to a non-optimal data transmission on the ETH1 channel (J24), with
timeouts and retrials occurring from time to time.

Resolution: Add a line termination on signal PC7.Connect PC7 to ground through a 200 Ohm resistor in series
with a 100pF ceramic capacitor. The connection point must be done at Pin 19 of Connector J2.
Figure 7-1 shows how and where to apply the fix.

Figure 7-1. Fixing An Impedance Mismatch on the Revision C of the SAMA5D3x Main Board

Pin 19 Pin 37
(PC7) (GND)
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8. Revision History

Table 8-1. Revision History
Change Request
Document Comments Ref.
Changed document layout, including section numbering. Changed Embest to 9364
Embest/Flextronics throughout document.
In “Introduction” and“Contents”: Added SAMA5D36, SAMA5D36-EK and 9364

SAMAS5D36-CM to lists of available references and to information for display
modules (DM). Also throughout document.

In Table 1-1 “Evaluation Kit Specifications”, removed information on 9363
temperature and relative humidity. Added information on CE and FCC
compliancy. Added SAMA5D36-EK.

In Table 4-1 “CM Board Implementation”, updated boards available from 9360
manufacturers.
In Table 4-2 “CPU Module Specifications”, removed ‘optional’ from details on 9363

NOR in Memory row.

In Section 4.2.3 “Configuration Items”, removed “Dual ON/OFF switch for
NAND Flash” and replaced with “One jumper for”.

In Table 4-3 “Boot Options”, in row BMS OPEN: Added “...followed by:” after
“ROM Boot” and added SAM-BA after TWI in column Type. In column Note,
changed “Default boot on embedded ROM” to “Default boot is from embedded
ROM". In row BMS CLOSE, changed “Boot on external NOR Flash memory”
to “Boot from external NOR Flash memory”.

Section 4.2.4.1 “Boot Configuration”: Revised throughout.
Section 4.3.3 “Reset Circuitry”: Changed information on JTAG reset.

11180B . . . -
Section 4.3.6 “Serial Peripheral Interface Controller (SPI1)": Revised

throughout.

Section 4.3.9 “Indicators”: Removed specific information on red and blue
LEDs. Added information on control by GPIO lines.

Added Section 4.4.2 “CPU Module Revision E Schematics”. 9364

Table 5-1 “MB Technical Specifications”, Mass Storage Interface: Updated 9363
information on all types of cards supported.

- Added information on RoHS and CE and FCC compliancy.
- Removed temperature range information.

Section 5.2.3 “Debug JTAG/ICE and DBGU”: Modified details of ATSAM3U4C. 9360
Section 5.2.3.1 “Disabling J-Link-OB-ATSAM3U4C”: Revised throughout.
Section 5.2.3.2 “Hardware UART via CDC": Revised throughout.

Section 5.2.4 “USART": Revised throughout.

Section 5.2.6 “Ethernet 10/100 (EMAC) Port”: Revised throughout.

Section 5.2.10 “CAN Bus”: Removed mention of two ports for connector J27.
Section 5.2.14 “LED Indicators”: Revised throughout.

Section 5.2.15 “Pushbutton Switches™: Changed fourth bullet.

Added Section 7.1 “Errata” with Section 7.1.1 “Impedance Mismatch on 8803
Revision C of the SAMA5D3x Main Board”.
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