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Introduction

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

SAMA5D31
SAMA5D33
SAMA5D34
SAMA5D35
SAMA5D36

It pertains to the following evaluation kit references:

SAMA5D31-EK
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SAMA5D34-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 t0 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.

Atmel SAMA5D3x-EK User Guide [USER GUIDE] 4
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2. Power Up

2.1 Power up the Board
Unpack the board, taking care to avoid electrostatic discharge. Unpack the power supply, select the right power plug
adapter corresponding to that of your country and insert it in the power supply.
Connect the power supply DC connector to the board and plug the power supply to an AC power plug.
The 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).

2.2 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.

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

3.1 Introduction

The Atmel SAMASD3 series evaluation kit is a fully-featured evaluation platform for Atmel SAMA5DS3 series
microcontrollers. The evaluation kit allows users to extensively evaluate, prototype and create application-specific
designs.

The Atmel SAMASD3 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 SAMAS5DS3 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 I/O 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 SAMA5D31 SAMA5D33 SAMA5D34 SAMA5D35 SAMA5D36
CANO X X X
CANT1 X X
GMAC X X X X
EMAC X X
HSMCIH X X X X X
HSMCI2 X X 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
TCA X X X X X
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4. CPU Module (CM) Board
41 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 SAMA5DS 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 I/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 | SAMA5D34-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 SAMA5D3 series-CM (mfg2). All the other
schematics are provided in the Section 4.4 “Embest/Flextronics Schematics” and Section 4.5 “Ronetix Schematics”.
At L SAMASD3x-EK User Guide [USER GUIDE] 7
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Figure 4-1. CPU Module Board from Embest/Flextronics

Figure 4-2. CPU Module Board from Ronetix
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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:
(L x W 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 I/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

SAMA5D36-CM

4.2.2 Interface Connection
e SODIMM200 card edge interface

4.2.3 Configuration ltems
e  One jumper for SPI DataFlash chip select connection

SAMA5D3x-EK User Guide [USER GUIDE 10
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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
- Sb/MMC MCI0, MCI1
- NAND Flash
- SPI0, NPCSH1
- TWIO
- SAM-BA®
BMS CLOSE NOR Flash On-board NOR Flash Boot from external NOR
using NCS0 Flash memory

4241 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.

SAMASD3x-EK User Guide [USER GUIDE] 11
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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 SAMA5D3 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 I12C. 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 SAMA5D3 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 /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
1.2V VDDUTMIC the USB device and host UTMI + core Regulator on-board
1.2V VDDPLLA the PLLA cell Regulator on-board
1.8V VDDIODDR DDR2 interface I/O lines Regulator on-board
1.8V VDDIOM Ili\lnA‘;I;ID, NOR Flash and SMC interface 1/0 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.
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4.3.5
4.3.5.1

4.3.5.2

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 SAMAS5DS3 series CM board.

e Two SDRAM/DDR2 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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Figure 4-8.

Ronetix DDR2 Memory

DDR_DQSN3
DDR_CS
DDR_CLK
DDR_CLKN
DDR_CKE
DDR_RAS
DDR_CAS

DDR_BAO
DDR_BA1
DDR_BA2
DDR_CALN
DDR_CALP
DDR_VREF

DDR_DATA

DDR_D[0-31]

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)

Address and control traces must match the data group trace lengths to within 0.25 inches (6.35 mm).

12.09.2012
Chenged U4 and Us
From MT47HB4M16HR-25H to MT47H128M16RT-3:C

races must match the data group trace lengths to wi

races may not exceed 1.3 inches (33.0 mm).

2

group 3AB 13818 20-50 ohms minimizing crosstalk with [DQ, DQS, DQM]
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keeping propagation delay equal

(between 2A & 28 too)
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DDR AT 7 | ant Q11|03 ooR o2z 8™
3
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R3 | gy pats |81 DDR D30
R7_| gy Dpats |82 DDR D31
= 5 @-DDRBAO L2 | gag
£ 5 DDA BAT 13 | gy Loas |-FZ DDR DQS2 g
H ¢
g DDR CKE ; @ DDR BA? Lt €8 RI0 oy 447
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b v upas |-BL DK DQsS3 g, 5
é 5 4 DDR_WE# K3 WE# UDQS#NU A8 R71 ey 4KT
- 5 4 DDR_CAS# L7 CAS#
S 5 @-LDRRASH K7_| gasy Low |-F2 DDR_DQM2,
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67 ! C11g] 100010V
vbbQ ’
voa |62 59| | oomiov 1
vooL |4t L] cvz: 100wV ]
VReF |2 DDR VREF ¢ 5 p
T group 188 i GI
MT47H128M1BRT-3:C
61
100010V
GND

Keep nets as short as possiole, therefore, DDR2 devices have to be placed close as possible of MIURA.
The layout EBI DDR2 should use controlled impedance traces of ZO = 500hm characteristic impedance.
Trace widith = 0.13mm: target 500hm impedance.

Trace space = 0.30 to 0.38 mm.

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.

SAMASD3x-EK User Guide [USER GUIDE]

11180B-ATARM-29-Oct-13

El



Figure 4-9.

Embest/Flextronics External Memory

MN5
JS28F128P33TF70A
FLASH A 29 34 EBI_DO
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W N.C14 VSS 36
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*—55-| DNU2 VSS NG (73
%———1 DNU3 VSS_N.C =
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Figure 4-10.

Ronetix External Memory
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= 05 | K17 )4 5 & AZNOR 06 | py No |01
k=4 08 | 912 Do g 5 5 @ A3NOR 87 | o o |_Et
g o7 | K18 [ 5 @ Al NOR A7 s Ne |8
8 05 | J14 g o 5 @& ABNOR o7 | iy Ne |6t
= Do | 416 g ¢ & @ AlENOR 07 | ps No |G
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Altemaive component : Y27UF082G28-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
AT25DF321A VDDIOP1
PD11 SPI0_MOSI) R68 oR 5 8
PD10 SPI0_MIS0) _R69 0R 2 3 vee
PD12 SPI0_SPCK]_R70 A\ OR N g soo
,|__  FoLD
cs 4
GND
(@] =
f2le]
VDDIOP1 s
(2]
¢| SERIAL DATAFLASH
R71
10K E—L"
[}
MN1 1 =
NL178Z126 V%DIOF”
OE_Dataflash 1 5
{3} OE <% = : OE vCC
PD13 2
D1 IN out |4 o Co2
BAT54C 3| oo IOOnF
© J; =
{7} BOOT CS_OFF>——!
Figure 4-12. Ronetix Serial DataFlash on SPI
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{ C72( |__100m10v e 6 | sox L
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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
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1.5K

DS2431P+
NC1
R 2
PE25 R73 MA 0l :

1-WIRE EEPROM

Figure 4-14. BRonetix 1-Wire EEPROM
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Figure 4-15.

Tri-Speed Ethernet PHY

The SAMA5DS3 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 GRXz 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.
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Figure 4-16.

Ronetix GEthernet ETHO

ene v
.
ErtS i To o=
R
ene oot
® @
Sy
v vt oy Thawes
ENE S envom e
"
o )
o . I e i eniw
BL21PG221SNTD LQM2HPN1ROMGOL l BLMISAGI2ISNTD
o Jo Jow .
GIND N e o7 Boubva | 22uEve oo
o o fowasy Tromwiov
scmmaT o | e
[ @ a @ L
eneveon o
eror
e oz Mil Routing Consiraints (Reduced Gigabit Media Independent Interface):
o TR srat ol ey T 1o o
won Tt 1 % P 028 655
P o g w2 35
i et oo 75 s 45
BERER Ly e
o
[ HHHE
4 i
NN Uiz KS290218N
) Y g e |2 e emene g,
e | ol r—TET
Frscra m
3D place cose oGPl i PBIGTX3 2 o 5 lopot ETH RX!.
i oo s ot -9
L sy an oo eneovoon ErT: e pra PR ool PrT—TYT 4
i ni = Sricne T i
— i v T XEN ETH_DVDDH
Al ko == Easna 3 | o EEE e |2 e emve. o,
feepicil e == iricna 3 | ) <t ey 2 | mcanooro josrdlm prr—T 4
s Ericno % | - | Ehhicna oy = e — P
oot s Srson g | s 1 = —— ) Do | s e g0
ool [ rosons g ; P Y —— e ooy rrr— SR |
essdcdAl ironi S | i G == R
R—TY—T T PRy T T TR T— e B I gy,
e sy | T 3 s [0 ) —»
e v e g 27 @ ERsSCHtERG g Pl
V3 PBIURX Clig 7 v 7 PB1B/CLK125 NDO. topibot R34 —— 2R 41| cix125 NDOLED_MODE
v soromi oy oo [] =
m T TR P P
Aol - 7 St rm el oo
PBISGCOLCANTX1 U3 PBISBCOLICANTX] 2 42 | ReseT N AVDDH GND
peteGMDC (EL— PBIGGMOC g, 7 AVODH
e I Tecioe 3 | |z ot w
F :
18/G1250K |-Y5 PBIBCLK125 NIX 7 ETH_QYDOH s
ol TRV eneavoot
PB20MCIT DAVGTXS [N PB20MCH DADGTXS 2 CPxaz e
PB21IMCI1_DA1GTXE (-t PB2IMCH _DAIGTXE 2 AvopL [
PB22MCI1_DA2IGTXT M7 __PBZ2MGIL DAZGTXT 2 AvooL (&
PB23MCH_DAIGRX4 |5 PBZIUCI DAYGRX4 2 GND
ool e s cuoms g ; o L] s enapo o
PB2SSCKIGRYG | 15 PE2NSOKIGRXS g7 a0
PB26CTSIGRX? (NS PB2GCTSIGRXT g 265 qpUEST T AVDDL_PLL
PB2TATSIPWIHY | V4 PEITRISUPWHI g o one on 0
PBoBRXDT |2 PERRXDI g , oo
pomxpr [BE__ peomxoi g, oy
peaoDRXD MO PBIORXD g o typically a-
PostoTHD | B PEINTXO @ 5 forcalculaion vss ps |12 towzsv | toonriov
oo ves [22
e m
v o
- &b 3D

Atmel

SAMASD3x-EK User Guide [USER GUIDE]

11180B-ATARM-29-Oct-13

24



4.3.9 Indicators

There are two LEDs on the SAMA5DS3 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

VCC _3v3
(37} PE[23.31] R74 D2 Blue
PE25 470R0
R75
PE24 - {%Kg
e R76
C 470R D3 red
|| 2 3 \e.
ai L9
IRLML2502

Figure 4-18. Ronetix LED Indicators
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26 @ PERARTS2 . G| E& 26 ¢ PEZSIRXD2/1-Wire
BSS138W-7-F
GND
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4.3.10 SODIMM200 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
I: 67.60 mm nom.
o &
— D ¢
J C
: EMBEST : 48mm
20.00 mm ROMETIX: 40mm
= s a
— M L A A T AT =)
9 41 199
W Voltage 1. 8mim
| Key
-i 1.8 mm
'
] | I
0.60 E-;& 1' Left key position: 2.8 W
Holes for mounting screws on carrier board.
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4.4 Embest/Flextronics Schematics

This SAMAS5D3x-EK CM board manufactured by Embest/Flextronics is available in Revision D and Revision E. In this
section, schematics are provided for both revisions.

4.41 CPU Module Revision D Schematics

This section contains the following schematics:
e Block diagram

SAMASD3x power

SAMA5D3x NOR and NAND

4 Gb DDR2

SAMASD3x 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

DDR2 interface

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

Ethernet

USB, JTAG, LEDs

Bus interface
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PB2_GTX2 L ,g§ PD2 g ,g FEZ B2 \nR 20 _NC2
PB3_GTX3 [ EA PD3 5 ) S Ne3
PB4_GRXO [ FES PD4 55 ) ONCa
PB5_GRX1 [, FEe PD5 (& )
PB6_GRX2 |7 E7 PD6 [R5 ) =
PB7_GRX3 [R&: T PD7 5 ) —
PB8_GTXCK 53 FEo PD8 (5 5] -
PBY_GTXEN [g& SEi PD9 & )
PB10_GTXER [ 5 PD10 [y )
PB11_GRXCK [ 5 PD11 (75 )
PBLZ GRXDY 'y b st — 1-WIRE EEPROM
- R P L9 PD
PB14_GCRS [j3 5 PD14 N5 )
PB15_GCOL [~p> 5 PD15 (75 )
PB16_GMDC 5 PD16 (N5 )
PB17_GMDIO [~ E1E PD17 [ D18
PB18_G125CK 5 PD18 5
PBI9_GTX4 [ ,Ag PD19 le ,3 - veesvs
PB20_GTX5 [ P A PD20 [z ) 37 R42 b1 Blue
PB21_GTX6 PEor PD21 7> =) PE2S 470R
PB22_GTX7 |5 E25 PD22 7 )
PB23_GRX4 & e PD23 [T ) '
PB24_GRX5 (75 PEs PD24 [T BDo%
PB25_GRX6 [Ng Eoe PD25 7 Dot
PB26_GRX7 [~z SEo7 PD26 [T D57 R48
PB27 ["yg P28/ PD27 7 PD28 PE24 100i¢
PB28 [~pg BE29 PD28 (5 BD29 N
1
PB29 "M10 PE30__/] PD29 737 PD30
PB30 ["Rg PB3L PD30 35 PD31
PB31 PD31 A Ra4 D2 red
5 3 470R
.||
QL X
IRLML2502
- [E CW | 15-Apri3
o2 D CS |28-Sep-12| CW [30-Sep-12
me c CS [ 15Mar12| CW [16-Mar-12
B CS | 1-Feb-12 | CW | 3-Feb-12
A CS [ 11-Nov-1T| CW [T2-Nov-11
REV_MODIF. | DES.| DATE | VER. ATE
SAMASD3x-CM scate 1/1 REV.| SHEET
=l 4
SAMASD3x-IIEDATAFLASH&1-WIRE,LED -EI'@ E /{
5 I I I 2 I 1




{3}

{3}

{3}
{3}

{3} DDR_D[0..31] < >
(3} DDR_A[0.13] [Sem——
MN2
DDR A m8 8 DDR DO
DDR A M3’ A0 oore soRav DQO [Gp DDR D!
DDR A 7 AL DQL "Ry DDR D
MI47HL28ML6RT
DDR A A2 bQ2 1"y DDR D
DDR A DQ3 DDR D
DDR A bQ4 g DDR D
DDR A DQ5 I DDR D
DDR A DQ6 I DDR D
DDR A DQ7 ¢ DDR D
DDR A DQ8 I¢; DDR D
DDR_A10 DQ9 "5 DDR D
DDR A1l DQI0 I7p DDR D
DDR_A12 DQ1L 175 DDR D.
DDR_A13 DQ12 175 DDR D.
DQ13 77 DDR D
DQ14 I"gg DDR D15
3} DDR_BAO [> Bg; gﬁg tg BAO DQ15
3} DDRBAL [ > BAL VDDIODDR
DDR BA2 [
{3} DDR_BA2 [> BA2 AL T
VDDIODDR o VoD et <]} c35 1000F
5K re DNP, oot VDD |55 + €49 100nF
125 P A o
= R DD:;RCKE K2 xgg = ] —¢cas 000
{3} DDR_CKE [> CKE J1 11
VDDL ol C38 100nF
@ DR K[> oo —C [ o "
{3} DDR_CLKN [>> CK VDDQ (&1 3 €56 100nF
e el o e T {5
8¢ DDRCS [> cs VDDQ & 3 €77 100nF
Q ["Cq
VDDQ EQ ol )_‘ C58 100nF
VvDDQ & ol C53 100nF
(3 DDR.CAS [> DOR cas - cAs voDQ |25 5 C50 100nF
{3} DDRRAS [> RAS VDDQ [57 < c59 100nF
h VDDQ |8 = €43 100nF
(8} DDRWE [> DDR WE KS | We voDo -2 +| ¢ cs7 100nF
VRer |12 DR VREF
{3} DDR_DQS1 >> i; ubQsS A3
UDQS VSS ¢ ol cao
R4T 47K vss
1 Ves [ 100nF
{3} DDR_DQSO > = £7{ Logs vss [
_|__‘\/\/\/7 LDQS Vss =
L R46 47K A7 -
) B3 VSSQ g7 [
{3} DDR_DQM1 [_>> E3] UDM VSSQ Fgg 1
{3} DDR_DQMO [_>> LDM VSSQ Fpp
VSSQ [pg
VSSQ g7
VSSQ £
RFUL VSSQ £
RFU2 VSSQ [
RFU3 VSSQ [
RFU4 VSSQ |37
VSSDL
VDDIODDR
T L3~
J_ 10uH/150mA
o c7
47uF

A

o

R45
1R

ca7

MNS
DDR A m8 8 DDR D
DDR A M3’ A0 oore soRav DQO [Gp DDR D!
DDR A 70 AL DQL "Ry DDR D
A2 MI4THI2BMIGRT Doy
DDR A e o5 [H DDR D
DDR A DDR D20 /]
DDR A A4 DQ4 g DDR D
DDR A A5 DQ5 I DDR D
DDR A P2 )| A6 DQ6 I DDR D
DDR A pg )| A7 DQ7 ¢ DDR D
DDR A P3| A8 DQ8 I7¢; DDR D25
DDR_A10 A9 DQ9 5 DDR D26
DDR A1l DQI0 I7p DDR D27
DDR A12 DQ1L 175 DDR D28
DDR A13 DQ12 175 DDR D29
DQ13 I7g7 DDR D30
DDR_BAQ 2 ggi‘s‘ B9 DDR D31
DDR BAL K
“DDR BAz L1 BAL VDDIODDR
VDDIOD| BA2 AL
SR f oor B8 ! Aes e
<
VDD ‘,]Agg | |—¢ ce8 100nF
= R66  OR VDD |gy + €92 100nF
- DOR CKE k2 | e VDD <| ¢ ca4 100nF
a1 I
DOR CLK 5| VDDL ol €93 100nF
DR CLKN K8 2K VDDQ 5? - C95 100nF
VDDQ &5 <||—¢ c88 100nF
— VDDQ [~& 0 C67 100nF
DR CS L8 lcs VDDQ :; | —¢ ce4 100nF
VDDQ [Eg + €83 100nF
DDR_CAS L7 VDDQ "G +{ g cee 1000
SOR RAS 7| CAS VDDQ [&3 < €94 100nF
RAS vDDQ [&7 | —¢ c70 100nF
__ VDDQ [& 0 C78 100nF
DOR WE S EE vopg (2 <]} ces 100nF
. VRer |12 DR VREF
DDR_DQS3 >> As | UDQS A3
_,_—‘\Nvi uDQs VSS ¢ ol c6
— Rs7 47K VSS 33 100nF
= vss
DDR_DQS2 > £ Loos vss [N
_,_—‘\Nvi LDQS vss —
L Rs6 47K A7 -
- B3 VSSQ g7 '
DDR_DQM3 [> £3] UDM VvSSQ g1
DDR_DQM2 [>> LDM VSSQ 55—
VSSQ [pg
VSSQ g7
VSSQ £
RFUL VSSQ [
RFU2 VSSQ [
RFU3 VSSQ [
RFU4 VSSQ |37
VSSDL
o TP6
R13 SMD
le ca2
= oo S 15K 1% T
DDR VREF {__>> DDR_VREF {3}
o ca1 o
1000 >R [E CW | 15-Apr-13
15K 1% ° [ CS | 28-Sep-12| Cw [30-Sep-12
C CS [ 15Mar-12| CW_[16-Mar-12
= = B CS | 1-Feb-12 | CW | 3-Feb-12 |
A CS | 1iNov-11| CW |12-Nowil
REM__MODIF. | DES. DATE | VER. ATE
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{7}
{7}

LED2
LED1

AVDDL_PLL

R26 ANZR <> NRST (23,7}
,_l:, c125;]_<3109 ;Lcuz
10uF T-10nF ~—T-10nF
}__L, B89 MK T MDDIOP1 —< > PB[0.31] {5,7}
) R24_\ A 2TR G125CK___ PBI18
L13 R23 NN2TR INT_GETHR PB25
VDDIOP1  180ohm at 100MHz ~ AVDDH R22 27R GMDIO PB17
o b VY
\ _L _L ol VDDIOP1
+c121e_c115 o| c122 of c118 =[x
10uF T[~10nF —T710nF —T~10nF R75 4.99K 1% _L _L _L
I__‘\/\/\,— ol c105 e ci11 el co9 _Lt cos
—|:10nF Imm: Imm: Ilgup
AVDDL ) MN6 =
8| RSRRRRRERPRP KSZ9021RNI VDDIOP1
+c1240 C120 of C119 FTzo- i
10uF T-10nF —T-10nF 2 méxggo‘zwgénz‘g R64 R63 R58 R61
5 29 J8k=88z=
o T pafwad~ 4.7K4.TK4TK4.7K
= S xg
= z é
36 R19 27R GMDC PB16
2 | AVDDH MDC 735 R20 WV o7R GRXCK___PBI1
{7} ETHO_TX1+ <} TXRXP_A RX_CLK |37 VWV
7 ETHO_TX1- <} 4 Kg)é?_"f D\QDBC 33 R65 A AN 27R GRX_CTL PB13
M ETo R > gnees  KSZ9021RNI - Reofs RR15 4 Sk o —-
{7} ETHO_RX1- [_>> = TXRXM_B RXD1 |35
{7} ETHO_TX2+ <__} s|Rec  48-nin OFN DVDDL (g
{7} ETHO_TX2- < TXRXM_C p VSS 51 RR2A
EH [y Rxos |28 1 827R GRX2 PB6
10 27 RR2B_2 727R GRX3 PB7
{7} ETHO_RX2+ > 11| TXRXP_D RXD3 [5¢
{7} ETHO_RX2- > TXRXM_D DVDDL
2] eou RN 2 R60_\ AA—27R GTX CTL _PB9
» X
g2 T 2 240
OnD 40 o
PEGEREEEEEET
LRAYRYURAREEE R
o 0|0 [o|t|eulen| <
Q[
DVDDL
eLcioa sl cus ol a0z oL con ol con oL
+c126.0l C103 o] C116 o C102 o] C108 o C98 ol c104
Tlgup—l—mm: TlOnF TlOnF TlOnF TlOnF —|—10m=
R34 ) R62 1R GTXCK __PBS
§ 4.7K = 0
3 RR2C 3 6 27R X PB3
RR2D 4 5 27R X PB2
RR3A 1 8 27R X PBL
RR3B 2 7 27R X PBO
MN9
VCC_3V3 SC189ASKTRT L4 AVDDL_PMOS L8 AVDDL_PLL &”ﬂﬁ_ Xl
LQM2HPNIROMGOL T 1800hm at 100MHz
VIN X 2 Yy ' ) -
o c25 2 J_cua Y3
Tour GND 10nF ?73 als 5MHZ
B K 1%
EN  vour J_ o c22 + €20 L9 AVDDL
o| cu17 R74 22uF 47uF 1800hm at 100MHz C18 |le 20pF X0
10nF 1
— 10K 1% —_
) ) ) L7 DVDDL
1800hm at 100MHz
[E CW | 15-Apr-13
2 D CS |28-Sep-12| CW [30-Sep-12
C CS | 15-Mar12| CW [16-Mar-12
B CS | 1-Feb-12 | CW 2
A CS | 11-Nov-11| CW [12-Nov-11
REM_MODIF. | DES.| DATE | VER. ATE
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{5}

5.6}

{5}

PA[0..31] << mmm—

S oo

PB[0..31] << mmm—

o] o] o] o] ] e}

PB21
PB22
PB23
PB24
PB25
PB26
PB27
PB28
PB29
PB30

PC[0..31] << mm—

PB31

(((«

{2

VCC_5V VCC_5V
: T
1
VCC 5V_1 VCC 5V 2 [
g VCC 5V 3 VCC 5V 4 ! VoDBU
= GND1 VBAT PE29
PE23 PE29 |15 PE30 ol ca1
71| PE24 PES0 |15 PE3L 1uF
b 13 PE25 PE31L [ VDDIOM
= 15| PE26 GND2 ¢ T —
VDDIOMp—p s 17 VDDIOM_1 VDDIOM_2 |5 T -
PC23 19 | PC25 PC24 750 PC22 _che
PC21 21| PC23 PC22 755 PC20 47uF
55 PC21 PC20 55 PC10 I
pC18 55 GND3 PC19 [5¢ PC17 =
FCio 57 PC18 PC17 [5g¢ e -
5C 557 PC16 PC9 55 e
5C 51 PC8 PC7 55
PC 33 | PCO GND4 734 PC5
pC2 35 | PC4 PC5 36 PC3
PCO 37 Sgg Eg';‘ 38 PCL
PWREN <} 39 | Enable_0 Enable_1 [22 {_>> BOOT_CS_OFF {5}
KEY
VCC_3v3
vCC_3vs} . j; VCC_3v3_1 VCC_3V3 2 ﬁ T 1
75| VCC_3v3 3 VCC_3V3_4 ¢ _Lcao
%47 Enable_2 Enable_3 [—g—x 10uF
pE7 45 NC1 ADVREF 55 E I
PC10 51| PE27 PE28 755 PC =
25 PC10 PC11 [—2F e ADVREF
PC12 55| GND5 PC13 755 PC15 T
PCLA 57| PC12 PC15 758 PC26
PC27 59 | PC14 PC26 0 PC28 ;Lc127
50 81 PC27 PC28 55 1R
PC31 63 | PC29 GND6 764 PC30 I
85 PC3L PC30 g N L
VDDIOPOIT 67| VDDIOPO_1 VDDIOPO_2 |55 A \vDDIOPO =
e 89 PAO PAL [0 PA
71 PA2 PA3 75 Al
PA 5 GND7 PA4 [ PA
PA = PAS PA6 ¢ PA
PA > PA7 PA8 PALO
PA 5| PA9 PA10 |55
A 51 PALL GND8 5% PAL3
ALY 55| PAL2 PA13 [~g AL
A 55 PAL4 PA15 [—g& SALY
A 57| PAL6 PA17 [—gg SATO
59| PA18 PA19 [-g5 PA20
PA21 91| GND9 PA20 I7g5 PA22
PA23 93 | PA2L PA22 [7g4 PA24
PA25 95 | PAZ3 PA24 796 PA26
v 57 PA25 PA26 |55
PA28 99 | PA27 GND10 7355 [ PA29
PA30 01 | PA28 PA29 2 PA3L VDDANA
) 3| PA30 PA3L o7 T
VDDANA——5=> 5| VDDANA_1 VDDANA 2 [—iog P31
7 D30 PD31 75 PD29 o| c28
PD28 GND11 PD29 76 P27 1uF
P26 11 PD28 PD27 PDo5 I
PDod 13| PD26 PD25 (177 FD23 =
D27 15 PD24 PD23 -
FD20 171 PD22 GND12 PD21
D18 19 PD20 PD21 55 5D1o
SDIc 51 PD18 PD19 55 D17
D14 55 PD16 PD17 55 Fo1s
55 PD14 PD15 55 PD13
D12 57 GND13 PD13 53 PDIL
D10 557 PD12 PD11 55 D
) 51 PD10 PD9 )
5D 55| PD8
PD: 35 | PD6 PD4
PD. 37 | PDS PD2
PD. 39 Sgi PDO
VDDIOP1} g VDDIOPL 1 VDDIOP1
PB10 45| GND15 146 | R81 DNP PB13
PB14 47| PB10 PB12 7128 PB15
PBL 29 Sgig Sg;g 50 PB20
P
'32% gé PE2L PB22 gi PB22 R80 M OR PB12
e 25 PB23 GND16 7251 PE25
2> PB24 PB25 |28 PB27
257 GND17 PB27 [1gg PB29
HHSDPA <_>> 51| USBA_DP PB29 55 PB3L
HHSDMA <> 53 | USBA_DM PB31 (g4 PB30
55 GND18 PB30 [~Tgg PB26
HHSDPB <_>> 57| USBB_DP PB26 58 PB28
HHSDMB <> 59| USBB_DM PB28 170
71 GND19 GND20 (37
HHSDPC <<_>> 73| USBC_DP DIBP [~174 <> DIBP {2}
HHSDMC <> 75| USBC_DM DIBN 7, <_>> DIBN 2
77 GND_ETH1 GND22 [,
ETHO_TX1+ [> 77| ETHO_TX1+ JTAGSEL [~1gg > JTAGSEL {2}
ETHO_TX1- > 81| ETHO_TX1- WKUP 755 > wkup {2}
ETHO_RX1+ <} 83| ETHO_RX1+ SHDN [~{g7 < _ISHDN {2}
ETHO_RX1- <} 85| ETHO_RX1- BMS [1gg —— D 1V ] 2}
87| GND_ETH2 NRST [gg <> NRST  {23,6}
ETHO_TX2+ [—> 89| ETHO_TX2+ nTRST [{gg > NTRST {2}
ETHO_Tx2- [_>> 91 | ETHO_TX2- DI 155 > oI 2
ETHO_Rx2+ <} 93| ETHO_RX2+ TCK [~Tog > TCcK 2
ETHO_RX2- <} 95| ETHO_RX2- ™S 7o > TMs 2
57 GND23 TDO (o8 <__] DO 2
LED2 <} 59| LED2 RTCK 500
LED1L <t LEDL GND24
SODIMM_2

—< > PD.31] {5}

(s](s](s]ls](s](s](s](s](s](s][s](s][s](s](s](s][s][s][s][s] [s][v][s] (o] (s}

O

D26

25 /]

D27

28
D29

(

D30

|
o] el el el el ] el ][] le] el fe] ] ] ] ] ]l ]l ] ]l ] ] el fe] ] fe]fe]fe] e}

D31

PE[23.31] {35}

[E CW | 15-Apr-13

2 D CS ] 28-Sep-12] CW 130-Sep-12
c CS [15-Mar-12| CW |16-Mar-12
B CS | 1-Feb-1: CW | 3-Feb-12
A CS [11-Nov-11| CW [12-Nov-11
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4.5 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, I12C, 1-wire

Ethernet

USB, JTAG, LEDs

Bus interface

SAMA5D3x-EK User Guide [USER GUIDE 43
Atmel [ ]
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SCHEMATICS: SAMA5D3x-CM

SHEET# |  SHEET NAME DATE: DESCRIPTION REVISION | STATUS
1 MAIN
15.03.2012 | SAMA5D3x-CM v2.0 20 OPEN
2 SODIM200
20.09.2012 SAMA5D3x-CM v2.0 2.0 CLOSE
3 POWER SUPPLY
Changes Rev2.0
4 CPU-POWER SUPPLY g
1. SoDIMM200 change:
* PB13 pin 144 with OR DNP
* PB12 pin 146 with OR populated
5 DDR2 INTERFACE
2. VDD_CORE from 1.20V to 1.25V
3. US1 - From TPS71712DCKR to BU12TD3WG-TR and attribute DNP
6 FI: NAND/NOR/SERIAL/I12C/1-WIRE 4. Replaced Q2 with U15 SC189ASKTRT 1V0
5. Q1 from BSS138W(SOT323) to BSS138(SOT23)
6. C74 - from 47uF Tant to 22uF 0805
Added - C128 22uF 0805
7 ETHERNET C78 - from 47uF Tant to 22uF 0805
Added - C129 22uF 0805
C81 - from 47uF Tant to 22uF 0805
Added - C130 22uF 0805
8 USB/JTAG/LEDS C75 - from 47uF Tant to 22uF 0805
Added - C131 22uF 0805
C80 - from 47uF Tant to 22uF 0805
Added - C132 22uF 0805
9 BUS INTERFACE C92 - 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
Z6 Drill No plated 0.85mm o) Z11 Passer 0.7 mm
OZ7 Drill No plated 0.85mm [e) Z12 Passer 0.7 mm
fe) Z13 Passer 0.7 mm
OZS Drill No plated 1.65mm [e) Z14 Passer 0.7 mm
OZB Drill No plated 1.65mm
Z9  Drill No plated 1.65mm
OZ1O Drill No plated 1.65mm
Z1 Drill No plated 1.8 mm OZS Drill No plated 3.2 mm Note: To each Signal Reference have one or more digits. PROJECTTITLE  SAMASD3x-CM
Q22 DrillNo plated 1.8 mm ©%* DrilNoplated 3.2 mm These are the numbers of sheets SHEET TITLE MAIN RDNErM
to which is connected this signal. FILE | SAMA5D3x-CM v2.0f.scm SHEETNO 1 OF 9
sizE | Rev [ DATE | DESCRIPTION FiLE DROWN | deve"’pmer‘_t tool
A4 [ 2092012 | ISSUED | www.ronetix.at
1 2 3 4 5 [ 6




CN1  Power Supply 2.5V ‘ ‘ ‘

SODIM200 PCB_PADS
veesv 1 g ia 2 VCC5V
veesv _3 Bl ——
— M g |4 veosv
— B3 |5
PE23/A23 NOR/CTS2 7
6 —e AL PE2ONWRINBS1ITCLK2 g
68 @—LE2ATSZ 2 a5 10 PE30/NWAIT
. PE25/RXD2/1-Wire 11 BS \ &
68 4 PE2NGSOTXD2 m A6 g 12 PESVIRQPWMLI g, ¢
6 ¢ A7 e
15
VDD_IOM——"2- A8 1
9 @_PC25/SPI1 NPCS 17 | B8 f’—|VDD,l0M beruSPIi SPCK
PC23/SPI1_MOSI 19 By 18 - 9
9 A10 20 PC22/SPI1_MISO
PC21/RD0 21 B10 9
R e - At o0 PC20/RFO 9
A12
G180 o 1o |24 PC19/RKO 9
9 @ A13 26 PC17/TFO
PC16/TKO 27 B13 .
9 @ Al4 28 PCY/EMDIO
PC8/EMDC/TCLKS 29 Bi4 9
9 @ A15 30 PC7/EREFCK/TIOB5
9 @LCOERXERTIOAS 31 | g B1S - >4
9 @-LCUETXENTIOBS 33 | pq; B16
G2 /ERXOTOLKS 5 817 |34 PCSIECRSDVITCLKY g, ¢
Al
g : PCOETXOTIONS ¥ A1§ Big |36 PCYERXITION g g
POWER ENABLE Enable 0 39 Bro (28 POIETXITIOBS g, o
R 4 v A0 by |40 Enable 1 CS BOOT DISABLE ¢, g
V.
o 4] et 42 b c2 100n/10V
|— B21
43 1 22 m —|
100010V Enable_2 _45 B22
GND —>— A28 46 Enable 3
47| pog B2 a8 _ 6N ADVREF
6 @p—DERZINCSUTIOA2/LCDDAT22 49 | pp5 B . X
G10/MOl ODA/LODDAT20 p 825 |50 PE28/NCS2TIOB2ILCODATZS _ g ¢
° @ A6 e |52 PC1IMMCI2 DAU/LCDDATIS g o
e 54 PC13/MCI2 DA2/TIOB1/LCDDAT17
PC12/MCI2 DA1/TIOA1/LCDDAT18 55 B27 $ °
9 @ A28 56 PC15/MCI2_CK/PCK2/LCDDAT21
PC14/MCI2 DA3/TCLK1/LCDDAT16 57 B28 &
9 @ A29 58 PC26/SPI1_NPCS1/TWD1/SI D11
9 @—LC27/SPIL NPCS2TWCK1/S D10 59 f pg0 329 0 PC28/SPI1_NPCS3/PWMFIO/SI D9 > &
B
'@ PC29/URXDO/PWMFI2/ISI D8 61 | a3y B9O o ¢
9 @EC3IUFIQPWMFL 63 | pgp B3 [
o B3 |84 PCIOUTXDU/ISI PCK___ g, o
VDD_IOPO 8 1 A33
PAO/LCDDATO - 67 B3 6 1+ | vopiopo
9 @ A34 68 PA1/LCDDAT1
PA2/LCDDAT2 69 B34 < °
° @ A5 o |70 PAY/LCDDATS _ g o
711 A3s 72 PA4/LCDDAT4
PA5/LCDDATS 73 B36 >
9 @ A7 74 PA6/LCDDAT6
PA7/LCDDAT? 75 B37 >4
9 @ A38 76 PA8/LCDDATS
9 @—PA9LCDDATS 77 | pgg B9 >
9 @—DPAIILCDDATI! 79 | ago B%° ;2 PAIOLCODATIO ¢ o
PA12/LCDDAT12 81 B40
9 @ Ad1 82 PA13/LCDDAT13
PA14/LCDDAT14 83 B41 ® °
9 @ A42 84 PA15/L.CDDAT15
PA16/LCDDAT16/SI DO 85 B42 &
9 @ A43 86 PA17/LCDDAT17/1SI D1
PA18/LCDDAT18/TWD2/ISI D2 87 B43 9
° @ A4 b |88 PATQ/LCDDATI9TWCK2ISI D3 g o
¢—— 8 I s 90 PA20/L CDDAT20/PWMHO
PA21/LCDDAT21/PWMLO/ISI D5 91 B45 9
9 @ A46 92 PA22/L CDDAT22/PWMH1
PA23/LCDDAT23/PWML1/ISI D7 93 B46 &
9 @ A47 94 PA24/LCDPWM
PA25/.CDDISP 95 B47 L
9 @ A48 96 PA26/LCDVSYNC
9 @-PA2IILCDHSYNG 97 | g B8 - >
PA28/LCDPCK 99 B4 P——-e
' & AS0 100 PA29/LCDDEN
9 @—PASUTWDOURXD1/SI VSYNC 101 ] pgq B50 ® °
851|102 PAS1TWCKOUTXDISI HSYNG _ g
voo_avy 1 s Bs2 (104 ] VDD_ANA
PD30/AD1 1 .
9 —ED30ADI0 pon IR S ! PD31/AD11 g o
107 1 ps4 108 PD29/AD9
PD28/AD8 109 B54
9 @ A55 110 PD27/AD7
PD26/AD6 111 BS5 9
' & AS6 112 PD25/AD5
PD24/AD4 113 BS6 9
' & A57 114 PD23/AD3
'@ PD22/AD2 115 psg B57 s 9
PD20/ADO 117 BS8
9 @ A59 118 PD21/AD1
PD18/TXDO 119 B59 ® °
' & T P PD19/ADTRG
) & RChye NS AN ] %1 e 12 PO 12700
° @ 25| % Beo |24 PD15/CTS0/SPI0_NPCS2/CANTX0
¢— 125 pg3
69 PD12/SPI0_SPCK 127 | pgs B6° . ED13SPI0 CS0
ER 4 D10/SPI0 MISO 129 o4 |128 PD11/SPI0_MOSI .
6,9 @2t A65 130 PDI/MCIO_CK ]
PD8/MCI0_DA7//PWML3 131 B65 9
9 A6 132 PD7/MCI0_DA6/TCLKO/PWMH3
9 PD6/MCIO0_DAS/TIOBO/PWML2 133 | pg7 BOO 5 9
PDS/MCIO0_DA4/TIOA0/PWMH2 135 B67
O A
i €T 13| "% ges [136 PDUMCIO DAS g g
9 A69 138 PD2/MCI0_DA1
PD1/MCI0_DAQ 139 B69 &
9 AT0 oo 140 PDONICIO CDA_ g, o
voo_iop1 | VDDIOPT 141 ] p7q 2 VoDom |
123 | hrp BT | voD_iop1
PB10/GTXER/RF] 45 a72 | 144 R78 —— ORDNP PB13/GRXER/PWML3 B
7 @ A73 146 R74 —— OR PB12/RX DV
PB14/GCRS/CANRX1 147 B73 oo} <« 7
K 4 AT4 148 PB15/GCOL/CANTX1
PB19/MCI1_CDA/GTX4 149 B74 7
K 4 A75 150 PB20/MCI1_DAO/GTX5
PB21/MCI1_DA1/GTX6 151 B75 y &
K 4 A76 152 PB22/MCI1_DA2/GTX7
7 @p—DB23MCI1 DAS/GRX4 153 | o7 B76 5 .
PB24/MCI_CK/GRX! 1 B77
I 4 e 1:3 AT8 oo [156 PB25/SCK1/GRX6 ,
USBA D = A79 oo [ss PB27/RTS1/PWMH1 ;
8 A0 160 PB29/TXD1
USBA DM 161 880 .
8 A8t oo 62 PESIDTXD g, 7
163 | g2 164 PB30/DRXD
USBB DP 165 B882 .
8 Uson D = 83 oo | 166 PB26/CTSIGRXT _ g 7
8 AB4 oy |Lies PE2SIRXD1 g, 7
o— 169 | pgs 170
s &-USBC DP 171 pgg B85
g |172 DIEP g g
g USBC DM 173 | pg7
o——— Be7 174 DIEN g g
175 | ags o
ETHO TX1 177
7 @EMHO Xt A89 178 JTAGSEL
ETHO TX1- 179 B89 8
7 & A% oo [aso WKUP o o
ETHO RX1+ 181
K 4 A9t 182 HDN
ETHO RXI- 183 Bot (8 SHON g g
7 & - A92 Lo, [18e BMS o g
A93 4 NRST
ETHO TX2+ 187 Bo3 (180 ST @ 678
7 @ A94
Bo4 |-188 NTRST s
7 @pEmHoTXe: 189 | ags
190 TDISWD
ETHO RX2+ 191 B95 >
K 4 A% 192 TCK/SWCLK
ETHO RX2- 193 B96 &
I 4 A7 por [19e TMSISWDIO g g
¢— 1951 agg 196 DO
LED2 197 B98 . X
' e LED1 109 | oy 399 2 FTCK
7 @ A100, 00 [ 200
MECHANICAL KEYING SODDIM200 : A\ GND GND
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1 2 3 4 5 6
Soft-Start Time Typ 100 us
EN Input High Threshold Min 12 V
EN Input Low Threshold Max 04 V
RS1=(Vout-1)xRS2
SEE TABLE 1 TABLE 1 S1=(Vout-1)xRS
VDD_CORE
3-V|§ Ut VDD_CORE 1.0V 1.2V 1.25V
[R—
11N X 5 RS1 OR (JUMP) 2k0hm 1% 2k50hm 1% 2k490hm 1%
3v3 LQM2HPN1ROMGOL
RS2 DNP 10kOhm 1% 10kOhm 1%
220:/36V3 \\- mb o4 : :
u o RS 220/6V3 us1 BU10TD3WG-TR | BU12TD3WG-TR
RY E 3 len  vour
100k RS1
00 GND SC189ASKTRT 1V0 RS2 2k49/1%  GND
10k/1%
23 @—PQUER ENABLE SEE TABLE 1
GND
a3 VDDIODDR
L P
11N X 5
LQM2HPN1ROMGOL
c6 c7
2 1 eND
22u/6V3 aND 3 R3 5k1/1% 22u/6V3
EN  VOUT
GND SC189ASKTRT 1V0 A2 GND
2 6k34/1%
3 3v3 VDDFUSE
a V3 DFY
u13
GND MCP1700T-2502E/TT
4 3 b
VDD_CORE c123 c124
1uF/10V 1uF/10V
VDD PLL 3v3
GND GND GND 4 TP1 3V3
V.
3_|§ US1 DNP VDD_CORg} 4 TP2 VDD_CORE
1 5 B
VIN - vouT TP3  VDDIODDR
VDD\ODDH
C9 TP4 VDD_IOP
2_{ GND VDDJOPO'A _I0PO
c1o
1uF/10V L VDD_IOP TP5  VDD_IOP1
3 {stBY NC |4 T - H
1uF/10V VDD lOHTPe VDD_IOM
GND E 11 .
BU12TD3WG-TR c VDD ANA TP7 VDD_ANA
- 10n/25V . |A
et OR BU10TD3WG-TR TP8  GND
7 SEE TABLE 1
Start Time Typ 50 wus [~======== -
EN Input High Threshold Min 12 V GND GND
EN Input Low Threshold Max 03V 23 @-POWER ENABLE 45 TP POWER_ENABLE
VDD _IOPO
VDD _IOP1
= VDD_IOM
33 T~ VDR ANA
R5  OR
=} > SODIM200 (65-66)
=3 R6 OR
] =} % SODIM200 (141-142)
% — ’ GND pins are provided and should be
a R7 __OR connected as shortly as possible
e {5} : SODIM200 (15-16) to the system ground plane.
@ —
3
3 RS  OR
=} > -104
L= 7> SODIM200 (103-104) PROJECTTITLE ~ SAMA5D3x-CM
SHEET TITLE POWER SUPPLY RDNHN
FILE | SAMA5D3x-CM v2.0f.scm SHEETNO 3 OF 9
sizE | ReV [ DATE | DESCRIPTION FiLE DROWN | [ developmen_t tool
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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_IOM
VDD IOPO VDD IOP1
U3-A
c12l 100n/10V T16 { vppiom
dcis Iwoomov P12 | yopiom
117 { GNpioM
J11 { GNDIOM
czol 100n/10V Vi1 vppioro
c22 Hwoomov G7 | vppiopo
czwl 100n/10V M4 | vppiop1
Lcu Iwoomov 11| vopiop
U7_| GNDIOP
GND NIl GNDIoP
J7_{ Gnpiop
Vbat ES { anpiop
c25
1000/10V V1
VDD_ANA I H 00n/10 5{ voosu
T13 { GNDBU
GND
top/bot L6 1 ypDANA
BLM15AG121SN1D C33 L4 | GNDANA
VDDFUSE
car L L L3 L R3
4u7/6V3/X5R E VDDFUSE
a2 2 P4 1 GNDFUSE
ND
o o 470n/16V/Y5V topbot G R10 | ypppLLA
GND L P10 1 GNDPLL
AGND VDD _PLL
VDD PLL top/bot Vi3 { vpputmMIic
______ s top/bot U3 1 vppuTwil
B2} gNpuTmi
BLM15AG121SN1D
ctos L
SAMAS5D3X
a7 1 c3 100n/10V
4u7/6V3/X5R 4700150V
U/
c38
TMI_GND
470n/16V/Y5V UTMLG
A cooper for UTMI_GND net
) cover all USB Components
3v3
BLM15AG121SN1D
5AG121S| R57
e L L c43 [ ]
4u7/6V3/X5R T 470p/50V O0R
42
c UTMI_GND GND
470n16V/Y5V
UTMI_GND

24 . ADVREF %TPWOADVREF

%TPHGND

GND
VDD_CORE
cs5 ci4||_ 100n/i0v
c7 16 Ty 100n/10v
D14 cis) 1 T ioonstov
T15 [SELNTR Y
u17 ci7] 1 T 1oonstov
v7 ci9l Tj 1 10onstov
7 23] | M oonstov
1T
o &
N13
8
Ti4 an
V17
Al6 VDDIODDR
D13 26| 100n/i0v
F14 casl | 100nst0v
G10 c27| 1 M oonstov
G13 cao! T 11 100n/10v
H11 c29] 1 Moonstov
1T
El4 an
F10
F13
F15
14 GND
v
470p/50V L i
Uit top/bot P
Ti1 34 BLM15AG121SN1D
s L c3
4U7/6V3/X5R
c35
470n/16V/Y5V
4 ADVREFQ o, an
c40
=~ 100n/10V
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1 [ 2 3 [ 4 5 6

UsH DDR_ADDR Address and control traces may not exceed 1.3 inches (33.0 mm) 12.09.2012 l ‘
- EEEEEE————————— Address and control traces must be length-matched to within 0.1 inch (2.54 mm)

DDR_A0 |-B10 DDR AD DDR_A[0-13] Address and control traces must match the data group trace lengths to within 0.25 inches (6.35 mm) Chenged U4 and US

DDR A1 |-CI1DDR AT From MT47H64M16HR-25H to MT47H128M16RT-3:C

DDR A2 |-A9 DDR A2 group 3AB L3&L8 Z0=50 ohms minimizing crosstalk with [DQ, DQS, DQM]

DDR_A3 D11 DDR A3

DDR_A4 B9 DDR A4

DDR_A5 E10 DDR A5

DDR_A6 D10 DDR A6 DDR_ADDR DDR_DATA group 2A DDR_ADDR DDR_DATA group 2B
A8 DDR A7 —— — (30| — — (33 |

DDR A7 A8 DDR A7, DDR_A[0-13] DDR_DJ[0-15] 3816 DDR_A[0-13] DDR_D[16-31] 3816

DDR A8 |-C10 DDR A8 U4 Us

DDR_A9 B8 DDR A9 DDR A0 M8 A0 A DQO G8 DDR DO DDR A0 M8 A0 B DQO G8 DDR D16

DDR_A10 F11 DDR A10 DDR_DATA DDR At M3 Al DQ1 G2 DDR D1 DDR At M3 A DQ1 G2 DDR D17

——

DDR_AT1 A7 DDR Aft DDR A2 M7 A2 DQ2 H7 DDR D2 DDR A2 M7 A2 DQ2 H7 DDR D18

DDR_A12 D9 DDR A12 DDR_DI[0-31] DDR A3 N2 A3 DQ3 H3 DDR D3 DDR A3 N2 A3 DQ3 H3 DDR D19

DDR_A13 A6 DDR A13 DDR A4 N8 Ad DQ4 H1 DDR D4 N DDR A4 N8 Ad DQ4 H1 DDR D20

DDR_DO H12 DDR DO DDR A5 N3 A5 DQ5 H9 DDR D5 8 B E - DDR A5 N3 A5 DQ5 H9 DDR D21 8

DDR_D1 H17 DDR D1 DDR A6 N7 A6 DQ6 F1 DDR D6 a E 3 g DDR A6 N7 A6 DQ6 F1 DDR D22 a -

3

DDR_D2 H13 DDR D2 DDR A7 P2 A7 DQ7 F9 DDR D7 5 i % o DDR A7 P2 A7 DQ7 F9 DDR D23 5 " ag,

DDR_D3 G17 DDR D3 DDR A8 P8 A8 DQ8 Cc8 DDR D8 g 2 %‘; _ . 2 E DDR A8 P8 A8 DQ8 Cc8 DDR D24 g E >

DDR D4 |-G16 DDR D4 DDR A9 P3 | pg Qg |-c2 MWRDI A 2553 EZE DDR A9 P3 | pg Qg |-c2 DDRDSA 2 S 3 o

| : 5 52 o : B
DDR_D5 | Hi5  DDR D5, DDR A10 M2 A10 DQ10 D7 DDR D10 8 u;.‘ @E : E § DDR A10 M2 A10 DQ10 D7 DDR D26 8 ’é‘ é i
DDR_D6 Fi7 DDR D6 DDR A1t P7 INE DQ11 D3 DDR D11 o N g:(é %) = _Z DDR A1t P7 INE DQ11 D3 DDR D27 =} %g\‘d
DDR D7 G15 DDR D7 DDR A12 R2 Af2 DQ12 D1 DDR D12 5 g_i‘ 2 g 2 DDR A12 R2 Af2 DQ12 D1 DDR D28 5 gg

D7 PP————— 3 S5 8 3 g
DDR_D8 | Fi16  DDR D8 DDR A13 R8 RFU(A13) DQ13 D9 DDR D13 g § § 5) g : DDR A13 R8 RFU(A13) DQ13 D9 DDR D29 g ;; §
DDR D9 E17 DDR D9 R3 RFU DQ14 Bi DDR D14 2 g = E g R3 RFU DQ14 Bi DDR D30 a =

D9 ————— 8
DDR.Df0 |G14 DDA D10, A7 { Rru DQ15 (B2 DDR D15 ST 8 A7 { Rru DQ15 B2 DDR D31 ce
DDR D11 |LE16 DDR D11 5 @-2DB BAO 2 | gao $8€ 5 @-2DB BAO 2 | gao

| sds¢cg
DDR_D12 D17 DDR D12 5 ‘ DDR BA1 L3 BA1 LDQS F7 DDR DQS0 5 S § E E 5 ‘ DDR BA1 L3 BA1 LDQS F7 DDR DQS2 5
DDR_D13 C18 DDR D13 5 . DDR CKE 5 ‘ DDR BA2 L1 BA2 LDQS#NU E8 R72 = 4K7 229 $ 5 . DDR CKE 5 ‘ DDR BA2 L1 BA2 LDQS#NU E8 R70 = 4k7
DDR D14 |D16 DDR D14 ubas |-B7 DDR DQSt_g, 5 EEET ubas |-B7 DDF: DOS3 ¢, 5

- 3888
DDR_D15 | Cc17  DDR Di5, 5 ‘ DDR WE# K3 WE# UDQS#NU A8 R78 = 4K7 2388 é 5 ‘ DDR WE# K3 WE# UDQS#NU A8 R71 =y 4K7
DDR D16 | B16  DDR D16, 5 ‘ DDR CAS# L7 CASH# T O T 5 ‘ DDR CAS# L7 CASH#

- - T T o N i
DDR_D17 B18 DDR D17 5 ‘ DDR RAS# K7 RAS# LDM F3 DDR _DQMO, 5 GND o0oo0o 5 ‘ DDR RAS# K7 RAS# LDM F3 DDR DQM2, 5 GND
DDR D18 C15 DDR D18 5 ‘ DDR CS# L8 oS# UDM B3 DDR DQMW. 5 5 ‘ DDR CS# L8 oS# UDM B3 DDR DQMS. 5
DDR D19 |-A18 _ DDR D19, VDDIODDR K9 1 opT K9 | opt
DDR_D20 C16 DDR D20 NC A2 VDDIODDR NC A2 VDDIODDR
DDH7D21 w K2 CKE NC L K2 CKE NC L
DDR D22 |25 DDR D22, 8 1ok 8 1ok
DDR_D23 B14 DDR D23 5 ‘ DDR CK | K8 CK# VDD Al 044I I 100n/10V. 5 ‘ DDR CK | K8 CK# VDD Al CAGI I 100n/10V.

DDR_D24 A15 DDR D24 5 DDR CK# VDD E1l C109 I 100n/10V. 5 DDR CK# VDD E1l C117 I I 100n/10V.
DDR_D25 Al4 DDR D25 group 1AB A3 | yss vDD |22 C45I I 100n/10V. group 1AB A3 | yss VDD |22 C47I I 100n/10V.
DOR D26 |-E12 DDR D26 E3 | yss VDD |M9 C110 I I 100n/10V. E3 | yss VDD |M9 c118 I I 100n/10V.
DDR D27 AU DDR D27 53 | yss VDD |-R! C48| | 100n/10V B | yss VDD B! C50] | 100n/10V

| 17 [

DOR D28 |-Bi1 DDR D28 Nt | yss vDDQ A2 C108 | | 100n/10V. Nt | yss vDDQ A C116 | | 100n/10V
DOR D29 |F12 DDR D29 P9 | yss voba <! ca9] |100n1ov I P9 | yss voba ¢! o5 10onov 1T
- 1 1
DDR_D30 A10 DDR D30 A7 VSSQ VDDQ C3 C77] | 100n/10V. A7 VSSQ VDDQ C3 C114100n/10V.
DDR D31 |ELL DDR D31 B2 | yssq voba C7 c52] |100n1ov 1 B2 | yssq voba L7 cs4 100n/0v 1T
| I 1T
DDR_DQMO G12 DDR _DQMO, 5 B8 VSSQ VDDQ Cc9 C79I I 100n/10V. B8 VSSQ VDDQ Cc9 Cﬁﬂ 100n/10V.
DDR_paM1 |-EL5 DDR DQMig 5 02 | yssq voDQ |E2 csanwoomov 02 | yssq voDQ |-ES C55 Iwoomov
pDR_DQM2 |-B15 DDR DQM2g) 5 08 | yssq voDQ &1 c7el I 100n/10V. 08 | yssq voDQ &1 Cﬁﬂ 100n/10V.
DDR_DQM3 [-D12 DDR DQM3 g 5 E7 | vssq voDQ -G8 c.rﬁ”womov E7 | vssa vopQ -G8 C58 Iwoomov
DDR_DQS0 E18 DDR DQS0 5 F2 VSSQ VDDQ G7 CHII I 100n/10V. F2 VSSQ VDDQ G7 Cﬁ?l 100n/10V.
DDR_Dast |-&18 DDR DQS1 g 5 8 | yssa voDQ |62 Co7) Hoomiov 8 | yssa voDQ |62 Osg) Hoomiov
DDR_DQS2 B17 DDR DQS2 5 H2 VSSQ VDDL J1 Cﬁﬂ 100n/10V. H2 VSSQ VDDL J1 C12_ﬂ 100n/10V.
B13 DDR DQS3 H8 H8
DDR_DQS3 5 vssa vssa
DDR_DQsNo (218 J7 1 vssoL VREF |2 DDR VREF o, 5 L J7 1 vssoL VREF |2 DDR VREF o, 5 L
DDR DQSN{ |E18 DDR VREF o, 5 group 1AB GND group 1AB GND
DDR_DQsSN2 AL o TP © &5 MT47H128M16RT-3:C &5 MT47H128M16RT-3:C
DDR_DQSN3 [ALS 15} group 1AB | cs0 | oo
TPi2 DDR —_ pum—
DDR_CS |-C8 = St ¢ 5 T00n/10V T00n/10v
DDR_CLK B12 lop/bot DR _CK ’ 5 Differential
DDR_GLKN A12 fop/bot DDR CK# ’ 5 100 ohms
DDR_CKE [BZ DDR CKE 4, 5 GND
DDR_RAS G11 DDR RAS# 5 VDDIODDR VDDIODDR
DDR_CAS A5 DDR CAS# 5 L7
DDR_WE B5 DDR WE# 5
DDR_BAO E9 DDR BAO 5 R10 BLM15AG121SN1D
DDR_BAt1 |-BS DDR BA1 5 c62 )
| Fo DDR BAZ 200R R12 Keep nets as short as possible, therefore, DDR2 devices have to be placed close as possible of MIURA.
DDR_BA2 5 1K5/1% 100n/10V group 1AB The layout EBI DDR2 should use controlled impedance traces of ZO = 500hm characteristic impedance
DDR_CALN Cl12 Trace width = 0.13mm: target 500hm impedance.
DDR_CALP [-E13 top/bot DOR VREF ¢, 5 Trace space = 0.30 0 0.38 mm.
X c13
DDR_VREF
_ DDR_VREF R1
63 A E ; = R4 oo PROJECT T1 SAMASD3x-CM
SAMAS5D3x group 1AB 200R C64 —— N ROJECT TITLE X
100010V 4u7/6V3IXER 15/1% 100n/10v SHEETTTLE  DDR2 INTERFACE RDNEIVN
FILE | SAMA5D3x-CM v2.0f.scm SHEETNO 5 OF 9
o o o o sizE | REV [ DATE | DESCRIPTION FILE DROWN | [ deve'ODme”_t tool
GND A4 [ 2092012 | ISSUED | | www.ronetix.at
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1 2 3 4 5 6 7 8
us-G
PEO/AO(NBS0) |13~
PEIAT LB14 A1NOR g
pEoa2 RIS A2 NOR g
PE3As V18 A3 NOR_g VDD_IOM
pEams P14 A4 NOR g
pEsAs  |LU18 A5 NOR g VDD_IOM
pEsas LT18 A6 NOR g
b |13 SETD 4 s NOR FLASH s NAND FLASH
PES/AS E:; 22 :82 L & 70=60 ohms +/-10% U 100k L3&L8
PE9/A9 \ &3 | R16  22R 20=60 ohms +/-10%
PE10ATD P18 A10 NOR @ & 5 @0 E3 | pao e LF2 [ PE2OINCSUTXD2 g5 ug |
PE11/AL1 LBIE Al1 NOR @ & -4t H3 | oo we |LAs — NWE NORNAND WE g, ¢ 6 @22 NORINAND CLE 16 { o bao |22 D g g
PEI2/AT2 LIN16 A12 NOR @ & 5 L2 E4 | poo as G2 NAD NORNAND O ¢ g 6 @-A2LNORNAND ALE 17 | ae a1 L2 D@ ¢
PE13AIs LRI A13 NOR @ & 5 L3 Ha | pog Py |B5 NAST g, 575 6 @p-LBD NORNAND O 8 | pes a2 |3 D2 g g
PE14AIa LNI7 Al4 NOR @ & 5 Ld H5 | pos BvTES |EZ 5 @LWE NORINAND We 18 | wes bas |22 D@
PE{5AI5SOKs LRI A15 NOR @ & 5 L5 E5 | pas R A4 5 @NAND CS AINGS3 R19 -y OR 9 | ces bas |41 D4 g g
PE16/A16/CTS3 (N1 Al6 NOR g, ¢ 6 -2 6 { pas pas (42 D &6
PE17/A17/RTS3 (P16 AL NOR g, ¢ 6 L E6 f par —10 I ne Do (42 X
PE1g/A1B/RXD3 |18 AlE NOR g, ¢ 6 @2 £ { pag —L 4 ne Doy (44 D @6
PE19/A19/TXD3 (N1 ALY NOR @, ¢ 6 @22 3 { pag VDR oM —& e
PE20/A20/SCK2  [-M15 A20 NOR o, ¢ 5 @210 F4 1 pato .
8 PE21/A21(NANDALE) [-N14 A21 NOR/NAND ALE 6 5 @2 G4 { pq11 4 —2 InNe
< PE22/A22(NANDCLE)  |-MI7 A22 NORNAND CLE g 5 5 5 @212 £5 1 par2 —6 Ine
= PEO3A23CTS?  LM13 PE23/A23 NOR/CTS2 6 & 5 @l 6 | pis - R23 [ R4y 2 | neo ne Lt
2 PE24/A24RTS2  [MIB PE2ARISZ 408 3 6 @2 6 pate 100k £ 10k =5 Ine NG 2—
= PE25/AZ5/RXD2 NI PE2S/RXD2/1-Wire 26:8 H 5 @15 G7 { pats/a- vppwpy B4 R22 OR NC 3
g
» PESBINGSOTXD2 | M4 PE26/NCSO/TXD2 25 < 5 @NAND ADBY oy 7 | romys S IR
= PE27INGS 1/ TIOAZILCDDAT22 M12 PE27/NCS1/TIOA2/LCDDAT22 B 3 5 @ALNOR 2 { no veea |08 086 | _toom1ov i NAND WP 19 | \ypu ne |20
o PE2BINCS2/TIOB2/LCDDAT23 L13_PE2B/NCS2/TIOB2/LCDDAT23 5 . 5 A2 NoR D2 | pq veoa |E ces! ! || 100010V s Y
52
< PE2QINWRY (NBST)TCLK2  |-L15 PEQONWRINBS1)TCLK2 ¢ $5s 5 A3 NOR c2 | a» voo |Las ge7) | - toom1ov VDD_IOM ne |22
c PESONWAT | L14 PE3O/NWAIT EE8 5 @ALNOR A2 | s ne |23
Q PESIIRQPWMLT |L16 PE31/IRQ/PWML g » S ok 5 @A NOR B2 | s 1 34 | ool ne |2
> ESZ A6 NOR D3 GND 39 ) 27
) -5 6 @ A5 q vec! NC |=—
oo LK1z Dig ¢ 55t 5 @ALNOR 3 | a6 NG LAt 25 | ygg N |28
'8 D1 | K15 Digs 383 6 @LENOR A3 | a7 NG |28 48 | yss) NG |38
< oo |Ki4 g 855 5 @ALNOR 86 | ag ne LB ne |40
5 o |16 g5 852 5 @Al0NOR A6 | ag s 070 | _toomtov 12 { oo ne |45
2 pa |13 Dig g 35 5 @Al NOR 6 | a0 Ne Lcs o71” | proowtov 37 | yeo NG |46
o o |Ki7 Dig s 8¢ 5 A2 NOR 06 | a1 NG LDt 18 | yes
= o 12 Dig o 252 5 A3 NOR 87 | a2 No LEL 36 | e
g
S o7 |18 Dig s 55 < 5 @Al NOR A7 | s ne L8 38 | oy onu 4z
&) o |14 D8 g 5 @15 NOR o7 | ara ne Lot N
> by |16 D g 5 @Al6NOR 07 | a5 NG a8 HY27UF082G2B-TPCB
o 1o |13 Dig 4 5 @Al NOR E7 | ats NG LH MT29F2GOBABAEAWP-IT
I 11|17 Dilg ¢ 5 &_A8 NOR 83 | a7 NG LH8
’ ‘ Alternative component : MT29F2GO8ABAEAWP-IT
(0] 12 |15 Di2g & 5 A9 NOR 4 | g
= i3 |18 Didg ¢ 5 @220 NOR 05 | atg
o D14 LHIE Didg ¢ 5 @_A21 NORINAND ALE D4 | poo vss LE8
= D15 LH18 Di%g ¢ 6 &_A22 NORINAND CLE 05 | pog vss |LH2
& Noss kL2 NAND CSINCS3 g & 25 @—PE2/AZ3 NORICTS? 88 | poo vss LHZ
NANDRDY LL18 NAND RDBY g ¢
NRD L1 NAD NORNAND OF g ¢ EN29GL128H-70BAIP 1
1 GND
NWE(NWRO) |KLE NWE NORNAND WE g ¢ M29W128GL70ZA6E s @_NAND ADEY P14 NAND. RDIBY
Alternative component : M29W128GL70ZA6E ’%NAND CSINCS3 TP15  NAND CSINCS3
SAMASD3 6 QLANDCSNCSS 4 -
* 269 @_PD13/SPI0 CS0 TP16  PDI3/SPI0_CSO
5 PD10/SPI0_MISO P17 PD10/SPIO_MISO
5 PD11/SPI0_MOSI TP18  PD11/SPI0_MOSI
259 gp-PRI2SPI0 SPCK 4g TP19  PDI2/SPI0_SPCK
TP20  GND
VDD_IOM VDD_IOM
GND
C69,, 100n/10V
Populate either R25 or J1 /J2/
5
2 GND »
vee
5 @NAND CSINCS3 ola NS v|a NAND CS RINCSS ¢ 4 HEADER TH 2x1/2mm/90dgr -«
; OEI/I/ VDD _IOPO
GND i | | SERIAL FLASH
HEADER SMD 2x1/2mm/90dgr .
3| sn74LvCiG126DBVT R26
VDD _IOPO To0k % VDD _IOPO VDD_IOM
CS BOOT DISABLE bt GND l R2s OR DNPI 1 e 8 1-Wire EEPROM
2 @ BATS4CWT1G o} cs# vee R18
V0D 1070 26:9 @ D1USPI0_ MISO R6S = 2R 2 | g5 (s0) wes L3 %
T 25:9 p—EDLISPIO MOSI 5 1 sisi0) o W
Cc72||__100n/10v 6 L R20 OR
—| SCK - 5 PE25/RXD2/1-W — 2 3
s 2169 @—EDI2/SPI0 SPOK__fopiooi VDD_I0P0 100n/10V 26:8 - = 0 NG ——
6: Ne A
i GND T2 vowos GND |4 5
vee Ne 2
6:04_PD13/SPI0_CS0 2|A v|a 1 6
2694 AT25DF321A-SH & GND  NC [——
1| oE N DS2431P
GND
3| sN74LvCiG126DBVT
GND
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ETH DVDDL
L8 2Al
et max 345mA-->
BLM21PG221SN1D _Lc74 _Lmzs
22u/6V3 22u/6V3
ETH_AVDDL
L 2Al GND GND
max 205mA-->
o BLM21PG221SN1D _Lcm _Lng
VR, IOP1 “To2uev3 ] 22u6v3
max ?mA-->
o ETH_AVDDL PLL
- L10
max 2mA--> max g63mA--> v x |5 A~ . o ETH Vi . max 13mA-->
BLM21PG221SN1D ors o1t LQM2HPN1ROMGOL BLM15AG121SN1D
L N 2 | ano | cet C130 co2
5 C106 c107 - P
22u/6V3 S o 3 22u/6V3 | 22u/6V3 Trousva
S EN  vout 10n/25V 100n/10V
RS3
o SC189ASKTRT V0 C127 Rs4  2K1%
10k/1% GND GND GND GND
ETH DVDDH GND GND
2A1
A~ max 2mA-->
BLM21PG221SN1D cao_L 12 ’ ‘
ETH DVDDH RGMII Routing Constraints (Reduced Gigabit Media Independent Interface)
22u/6V3 -1 The RGMII signals must be length-matched by TX and RX groups.
22u/6V3 That is, the TX group should be matched within 0.25 inch (6.35 mm)
and the RX group should be matched within 0.25 inch (6.35 mm)
Total length should not exceed 1.75 inch (44.5 mm)
GND  GND There is no requirement to match the TX and RX groups
because their clocks are not related.
ut2 KSZ9021RN
PBO/GTX0 19 2 too/bot ETHO TX1+
7 > TXDO TXRXP_A ® 2
7 pPBIGIXI 20 | 1y TXRXMA |3 X X Copioat ETHO TX1- ¢ »
PB2/GTX2 21
place close to CPU 7 TXD2
u3-D 7 yPBIGTX3 22 | 1xp3 TXRXP B |5 too/bot ETHO BXi: g o
PBOGTXOPWMHO |12 P69 —m—y 228 PBOGTX0 g, 7 ETH DVDDH 7 > PB8/GTX_CLK top/bot 24 | Grx_clk TXRXM_B |8 X X top/bot ETHO X1 g o
PBI/GTX1/PWMLO | N7 R68 =7y 20R PBIGTXI g, 7 7 ypPBYGTXEN 25 |1y gn ETH DVDDH
PB2GTX2/TKY T3 R67 —— 22R PBIIGTX2 g, 7 place close to KSZ9021RN TXRXP G |Z X too/bot ETHO TX2: g »
PBI/GTX3TF N6 R66 = — 2R PBYGTXS g, 7 7 < PBAGRX0 RS9 (——y 228 32_| RxpoMODED TXRXM_C |8 too/bot ETHO TX2- g 5
PB4/GRXO/PWMH1 |25 PBYGRX0 g 7 7 LBSGRX! R60 75—y 22R 31 | RXD1/MODE1
PBS/GRX1/PWMLT |—T4 PBS/GRX1 o 7 7 PB6/GRX2 R61 —— 22R 28| Rxp2MODE2 TXRXP D |10 X too/bot ETHO RX2: g 5
PBG/GRX2TDT B4 PBO/GRX2 o 7 7 @ PBIGRX3 R62 ) —— 2R 27| Rxp3MODES TXRXM_D |1 too/bot ETHO RX2-_ g »
PB7/GRX3/RKI |1 PB7/GRX3 g 7 7 <€ PB11/RX CLK R33 — 228 ? 35 1 RX_GLK/PHYAD2
PBS/GTXCK/PWMH2  -BS _ R30 =7 22R PBE/GTX CLK g, 7 27 @ EB12RX DV R7S 7 OR | 33 1 RX_DV/CLK125_EN LED2/PHYAD! (5 LED2 o »
PBO/GTXENPWML2 |-P3 R29 ——— 22R PBY/GTXEN g, 7 DNP 9| R37 —— 4k7 LED1/PHYADO |17 LEDI @ »
PB10/GTXER/RF!  |B8 —— PBIO/GTXER/RF! o 27 @-EB23ISCKIGRXE S — 38 | Nt N
PB11/GRXCK/RD] V3 PB11/RX ClKqg 7 7 @ PBIBICLKI25 NDO too/bot R34 —— 22R 41 | GLK125 NDO/LED MODE nos
PB12/GRXDV/PWMH3 |28 PBI2/RX DV 5.7 ETH AVDDH
PB13/GRXERPWMLS V1 PB13/GRXER/PWML3 2 7 y»PBISGMDC 36 | voc
PB14/GCRS/ICANRX! |-BZ PB14/GCRS/CANRX1 2 7 g PBIZGMDIO 37 | oo AVDDH |—1. c84 I 10n/25V
PB15/GCOLCANTX!  |-U3 PB15/GCOL/CANTX1 2 76 - 42 | ReseT N AVDDH |12 c83 || 110025V
PB1BIGMDC |-PL PBI6/IGMDC g, 7 o} AVDDH |42 c8s 10n/25V
PBI7/GMDIO |¥2 PBI7/GMDIO g 7 p\a}fg%%s;RN C82 || _22p/50V. top/bot 46 |y
PB18/IG125CK |-V8 PB18/CLK125 NDO g 7 place close ETH_DVDD! to top/bot 45 | yo
PB19MCI1_CDAGTX4 |18 PBIONCII CDAIGTX! g, o U3 va R38 ETH_AVDDL
PB20/MCI1_DA0/GTX5 ~ [-N8__ PB2OMMCII DAOGTXS ¢, » CPX32-25.000MHz ¢ > ! 48 | st
PB21MCI_DA1/GTXs |-U4 PB21MCI DAIIGTXE g, » 4OT% L DvoDH AVDDL |4 cae>_| 10n/25V
PB22MCI1_DA2IGTX7 M7 ___PE22NCII DA2GTXI g o " AVDDL |2 ci| 10n/25V
PB23MCH _DA3GRX4  |-U8 PB2INCI DAYGRXE g 5 R39 D2 vy Lppvepny - &' 10n/25V 16 | pvoow
PB24MCH_CK/GRX5  |-M8_top/bot PB2UNCII CIGRXS g, » 100k BAS316 c91 I 10n/25V 34 | bvooH &5 ETH_AVDDL PLL
PB25/SCKI/GRXG |18 PB25/SCKIGRXS _gy57 R0 a_[)?\g?se[zcwxczl [C1+C2] ’%H 40| pvopH
PB26/CTST/GRX7 (N2 PB6/ICTSI/GRX7 g, » 268 @pNBST o} : plhe= 10n/25V ETH DVDDL AVDDL PLL 44 : :
V4 PB27/RTS1/PWMH1 — C1,2=2[CI-Cs] ! 1 D) m
PB27/RTS1/PWMH1 |~ ToclR0 L JUNL ¢ 2 DNP OR ; LDO_O |=—
Clis load capacitance of the cristal.
M9 PB28/RXD1 c93 10n/25V 14
PB28/RXD1 m’ 2 L co9 CS s the stray capacitance on the oo Tomas m DVDDL c121 .
PB29/TXD1 2 ™ 1uF/10v printed circuit board |L DVDDL
PB30/DRXD (M0 PESODRXD g, , typically a value of 5pf can be used $-C94 10n/25V 23 _{ pvppL
PB31DTXD |-RY PESIDTXD ¢ o for calculation c97 I 10n/25V 26 | pvooL vss_ps |13 10n/25v | 100n/0V
aND c9 10n/25V 30 | pvooL vss |22
SAMASD3x c98 10n/25V 39 49
|7 DVDDL P_GND & &
GND GND

BLM15AG121SN1

GND
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2 3 4 5 6
SOFT MODEM Cl=Cs+[C1xC2)[C1+C2]
if C1=C2 =>
T C1,2=2[CI-Cs] I
U3-B 11 27p/50V Clis load capacitance of the cristal
XIN |-U8___top/bot Y3 CS is the stray capacitance on the printed circuit board
XOUT V8  top/bot }I:l CPX32-12.000MHz typically a value of 5pf can be used for calculation
c101
|1
(2 1To7050v e
o) 15
@© NX3215SA-32.768K 102
S H Vot VDD_IOPO
18p/50V gocliy
8 wiNg2 U168 top/bot v Y1 P
XOUT32 |V16 topbot &, 52 omeo0cs2768KDZF-UT
[ 108
1T gpis0v ; RAT
i 4x100k
GND
wikup 10 WKUP o, ,
SHDN |12 SHDN 2
Bus U2 BIS g 5
NRST LYo NRST ¢ 267
JTAGSEL (12 JTAGSEL 5
(D NTRST P11 NTRST 2
< ToUswp B8 TDUSWD g
= | Tokswek 22 TCK/SWCLK 5
™ | Tusiswoio IO TMS/SWDIO g, 5
O M1 TDO ’ 2
ST LS
Digp |6 DIEP_g, »
DIBN |-U8 DIEN ¢ » Rd4
10k
SAMAS5D3x
GND
VDD_IOM VDD_IOM
Us-|
HHsDPC W14 top/bot USBC DP & , 90 ohms differential trace § oLt § o2
Vi4 BC DM, impedance
HHSDMC lop/bot X @ 2™ ) LED 0603 - RED - LTST-C190CKT LED 0603 - BLUE - LTST-C193TBKT-5A
HHSDPB W12 fop/bot USBB DP o 90 ohms differential trace [
HHsDMB |2 top/bot X X _uses DM: , impedance .
HHSDPA Y10 top/bot USBA DP o , 90 ohms differential trace 200R R49
HHSDMA 10 top/bot X USBA DM@  impedance re
VBG R11
Max trace-length mismatch
SAMAS5D3x between USB signal pairs
should be no greater than 3.8mm PE24/RTS2 G PE25/RXD2/1-Wi
R48 C104 26 4@ /RTS: - 26 5/ ire
5k62/1%
10p/50V BSS138
GND
UTMI_GND
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us-c SAMAS5D3X
PAO/LCDDATO  |-E3 PAU/LCDDATO o ,
PA1/LCDDAT1 [-ES PAY/LCDDAT g
PA2ILCDDAT2  |-D2 PA2/LCDDAT2 o ,
PA3/LCDDATS  |-F4 PAY/LCDDATS o ,
PA4/LCDDAT4  f-D1 PAYLCODAT4 o ,
PASILCDDATS |10 PAS/LCODATS o ,
PAGILCDDATE  |-C4 PAG/LODDATG o ,
PA7/LCDDAT7 |2 PATILCDDATI g ,
PAS/LCDDATS ~ |-F3 PAS/LCDDATS o ,
PA9/LCDDATY |8 PAY/LCDDATS o ,
PA10/LCDDAT10 |-E2 PA10/LCDDATI0 @& »
PA11/LCDDAT11 |-K& PA11/LCDDAT! g, ,
PA12/LCDDAT12 |-F2 PA12ILCDDATIZ g
PA13/LCDDAT13 |-G8 PAI3/LCDDATIS g
PA14/LCDDAT14 |—EL PA14/LCDDATI4 @
PA15/LCDDAT15 |-HS5 PAIS/LCDDATIS g
PA16/LCDDATI6/IS D0 |-HS3 PA16/LCDDAT16/ISI DO 5
PA17/LCDDAT17/SI_D1  {-HE PA17/LCDDAT17/S| D1 5
PA18/LCDDAT18/TWD2/ISI_D2 H4 PA18/LCDDAT18/TWD2/ISI D2 5
PA19/LCDDAT19/TWCK2/ISI_ D3 H7 PA19/LCDDAT19/TWCK2/ISI D3 5
PA20/LCDDAT20/PWMHO H2 PA20/LCDDAT20/PWMHO 2
PA21/LCDDAT21/PWMLO/S| D5 J6 PA21/LCDDAT21/PWMLO/ISI D5 5
PA22/LCDDAT22/PWMHT |82 PA22/LCDDAT22/PWMH1 5
PA23/LCDDAT23/PWML1/ISI D7 J5 PA23/L CDDAT23/PWML1/ISI D7 5
PA24/LCDPWM |1 PA24/LCDPWM o ,
PA25/LCDDISP  [-J4 PA25/LCDDISP 5
PA26/LCDVSYNG ~ |-G3 PAZGILCDVSYNG o ,
PA27/LCDHSYNG |33 PATILCDHSYNG o ,
pA2gILcDPCK (Gl top/bot PAZ8ILCDPCK ¢, ,
PA29/LCDDEN  |-K4 PA29/LCDDEN o ,
PA30/TWDO/URXD1/ISI_VSYNC H1 PASOTWDOURXDI/ISI VSYNC ¢, »
PA31/TWCKO/UTXD1/SI_HSYNG ~ |-K3 PAS1TWCKOUTXDU/SI HSYNC ¢, 5
U3-F SAMAS5D3X
PDOMGI0_CDA  [-KS PDOMCIO CDA g,
PD1/MCI0O_DA0 |22 PDIMCIO DA)_ g »
PD2/MCI0_DA1  |-KE PD2IMCI0 DA1_ g »
PD3/MCI0_DA2  |BL PDIMCIO DA2_ g o
PD4/MCI0_DA3  [-LZ PDANCIO DA _ g 5
PDS5/MCIO_DA4/TIOAQ/PWMH2 P2 PDSMCIO DA4TIOADPWMHZ g
PDB/MCI0_DAS/TIOBO/PWML2 L8 PDGMCIO DASTIOBUPWMLE g
PD7/MCI0_DA6/TCLKO/PWMH3 R2 PD7MCI0 DAGTCLKOPWMHS g, »
PD8/MCI0_DA7//PWML3 K7 PD8/MCI0_DA7//PWML3 2
PDI/MCI0_CK (U2 top/bot PDINCIO CK_ g ,
PD10/SPIO_MISO  [-K2. PD10/SPI0_MISO 26
PD11/SPI0_MOS| | M5 R63 ——— 22R PD11/SPI0 MOSI g,
PD12/SPI0_SPCK  |-K10___R64 —— 2R top/bot PDI2ISPI0 SPCK_ g5
PD13/SPI0_NPCS0  [-N4 PDISISPI0 GS0_ g6
PD14/SCKO/SPI0_NPCST/CANRX0 L9 PD14/SCKUSPID NPCSTICANRX0 )
PD15/CTSO/SPI0_NPCS2/CANTXO N3 PDIS/CTSOSPIO NPCS/CANTX0 g 5
PD16/RTSO/SPI0_NPCS3/PWMFI3 110 PDIG/RTSW/SPIO NPCSUPWMFIS g
PD17/RXD0  |-N5 POITRXD0_g »
PD18/TXDO |8 PDISTXD0 g o
PD19/ADTRG L PDIYADTRG g »
PD20/AD0 |2 PO20AD0_ g ,
pPD21/AD1 |-M3 PD2UADI g 5
pD22/AD2  |-M2 PD2/AD2_ g ,
PD23/AD3 | -L3 PD23/AD3 5
pD24/AD4  |-M1 PO2/ADS g ,
PD25/AD5 |\ PO25IADS g ,
PD26/AD6 |1 PD26/AD6 5
PD27/AD7  |--2 PD27/AD7 5
pD28/ADS |1 PD28/AD8 5
PD29/ADY  |K2 PD29/ADY 5
PD30/AD10  |-L PD30/AD10 5
PD31/AD11 |2 PD3VADTT g o
U3-E SAMAS5D3X
PCO/ETXO/TIOA3 D8 PCOETXOTIONS g,
PC1/ETX1/TIOBS  |-AL PCIETXITIOBS ¢ o
PC2/ERX0/TCLK3 E8 POOERXOTCLKS g ,
PC3/ERX1/TIOA4 |23 PCIERXITION g o
PCA4/ETXEN/TIOB4 A2 PC4/ETXEN/TIOB4 >
PC5/ECRSDV/TCLK4 F8 PC5/ECRSDV/TCLK4 ¢
PC6/ERXER/TIOAS B3 PCOERXERTIONS g »
PC7/EREFCK/TIOBS G8 PCTIEREFCKTIOBS g »
PC8/EMDC/TCLKS  |-B4 PCSEMDCTCLKS g ,
PCY/EMDIO |-EL PCYEMDIO g »
PC10/MCI2_CDA//LCDDAT20 Al PC10MCI2 CDA/LCDDATX0 o, »
PC11/MCI2_DAO/LCDDAT19 |07 PC11/MCI2 DAV/LCDDATIS _ g ,
PC12/MCI2_ DA1/TIOAT/LCDDATIS  |-C8 PC12MCI2 DAYTIOAY/LCDDATIS g
PC13/MCI2_DA2/TIOB1/LCDDAT17 E7 PC13/MCI2 DA2/TIOB1/LCDDATI7 >
PC14/MCI2_DA3/TCLK1/LCDDAT16 B2 PC14/MCI2_DA3/TCLK1/LCDDAT16 ¢
PC15/MCl2_CK/PCK2/LCDDAT21 — top/bot PGISMCI2 CKIPCK2ILCDDAT21 g,
PC16/TKO  |BL PCISTK) ¢ o
pci7/TF0 |-EC POIITEO g o
PCi8mDo  |C3 PCIBTD0_g o
PC19/RK0 |28 PCI9RKO_g
pC20RF0  |-C4 PC2ORF) g ,
PC21/RDO |25 PO21ADY g
PC22/SPIT_MISO  |-C2 PC22ISPIT MISO_ g
PC23/SPI1_MOs| |82 PC2ySPIT MOSI ¢
PC24/SPI1_SPCK  |—C1 top/bot PO2USPIT SPCK_¢
PC25/SPI1_NPCS0  |-H10 PC25/SPI1_NPCS0 ¢
PC26/SPIT_NPCS1/TWD1/SI D11 |-HS PC26/SPI1 NPCSITWD1/ISI DIt g, »
PC27/SPI1_NPCS2/TWCK1/ISI_D10 D4 PC27/SPI1_NPCS2/TWCK1/ISI D10 ¢
PC28/SPI1_NPCS3/PWMFI0/ISI_D9 H8 PC2g/SPI1 NPCS3PWMFIDISI DS g, »
PC29/URXDO/PWMFI2/ISI_D8 G5 PC29/URXDOPWMFI2ISI D8 g, »
PC30/UTXDO/ISI_PCK D3 PC30/UTXDO/ISI PCK ¢
PC31/FIQPWMFI |-E4 PC3IFIQPWNIFIL g ,
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5. Main Board (MB)

5.1 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 x20 + 1 x 15 pin header LCD connector

I/0 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 USARTs, 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 LCD TFT Contlroller 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™
1 x Bridge USB/UART DBGU

CMOS Battery On-board Lithium Battery for CMOS backup
System power: +5V DC +/-5%

Debug

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

5.1.4 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 PIO signals (J1, J2, J3)

Test points; various test points are located throughout the board
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Figure 5-3. MB Architecture

VCC 5V Jack

CANO & 1 DBGU

RS232

COM1 or

On Board JTAG
Bridge

RJ12

USB/ DBGU

its

interface
interface

USART1

Ethernet Ethernet

(]
®
RU45 -

Ethernet
RMI|

Ethernet USB USB
RGMI | Host * 2

H/ Device

| 000000 |
| _000000 |

OnB JTAG
USB/ DBGU

ZI GBEE

DBGU

LCD Part 1

RJ11

CONEXAN

LCD Part 2

,,,,,,,,,,,

b

| 00000000 |
| 00000000 |

SAMA5D3x-MB

I 0000000000000000
0000000000000000

|00000000000000|
IOOOOOOOOOOOOOO

Audio
I'n

Audio
Out

Atmel

SAMASD3x-EK User Guide [USER GUIDE]

11180B-ATARM-29-Oct-13

57



5.2

5.2.1

Function Blocks

Processor

The SAMAS5D3 series MB board may be used with any of the SAMA5D31/D33/D34/D35/SAMA5D36 CPU modules.

Figure 5-4.
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5.2.2 Power Supplies

The SAMAS5DS3 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 1/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 ATSAM3U4C 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-ATSAM3U4C supports the following target interfaces:

JTAG
DBGU

An optional 20-pin header is provided on the board to allow for the JTAG connection.

RR6 and RR7 must be removed and JP15 jumper must be in place.

Figure 5-6.
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5.2.3.1

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 ATSAM3U4C that is normally pulled high. This signals to the microcontroller it must not provide JTAG support.

e Jumper JP15 not installed: J-Link-OB-ATSAM3U4C 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 PI1O pins to enable the USART function.
Figure 5-7. USART1 Com Port
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5.2.5 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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ETH1 Port

Figure 5-11.
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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 SAMAS5DS series processor is configured in IS slave mode to interface with the WM8904 CODEC.
Figure 5-12. Audio Interface
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5.2.8

Figure 5-13.
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Atmel

Important:

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 SAMA5DS3 series-EK. A
standard HDMI cable can be used.

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. CANon 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.

5.2.12 SD/MMC Interface

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

SD/MMC Interface

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

The MB has two high-speed Multimedia Card Interfaces (MCI).
The first interface is used as an 8-bit interface (MCI0), connected to an SD/MMC card slot.
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
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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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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 SAMAS5DS3 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. Press the CS_BOOT and power-cycle the board.
2. Press the CS_BOOT and then press the NRST button.

Figure 5-19. Pushbutton

3v3

PUSH BUTTON
VBAT [>—
R141 R142
100k 15k
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NRST 3 £ , [ NRST 3,104
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—
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CS BOOT R46 . QR . —-—g - [——>>CS_BOOT_DISABLE 3

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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ANALOG Reference 3V
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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.  1/0 Expansion
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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 SAMA5D3 series Image Sensor Interface (ISl) 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 CAN1 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,L39,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 7.0122,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.

Table 5-5.

JTAG J9

-9 on
wl O
n@ O
~® @w

10 12 14 16 18 20
® & & & & »
e ® & & @ o
9 M 13 185 17 18

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
1 Vref 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
PPy 3.5V 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
13 TDO JTAG Test Data Output - JTAG data output from target CPU. Typically connected to TDO on
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. JTAG/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
A1 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
Mechanical Shield
pins
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5.4.4 USB MicroAB

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

(== )
x I

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 ]

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 Identification
5 GND Common ground
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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
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Table 5-10. USART Connector J8 Signal Descriptions

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

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
1,2,5,6 No connection
3 RAC RING side of ordinary telephone line
4 TAC TIP side of ordinary telephone line

5.49 CAN RJ12 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 MCI0

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 DAT5 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 SWi 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 & & 2 @
s 8 & 2 @
i 3 5% T @
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
SP chip /SEL 5 6 MOSI SPI MOSI
select
SPI MISO MISO 7 8 SCLK SPI CLK
Power Voltage range: 1.8V to 5.5V,
Supply GND GND 9 10 VCC VCC VCC 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_IRQ0 5 6 ZB_IRQ1
TWCK1 7 8 TWDH1

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
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
® & & & & & & & & & » & 4 > » »
® ® & & & & & & & & & ® & & & & & » 0
i 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
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 ISl Socket J11

Figure 5-40. ISl Socket J11

Table 5-18. ISI Socket J11 HE10 Female ISI 2*15p

ISI Pin Number ISI

VDDISI 1 2 GND
VDDISI 3 4 GND
ZB_SLPTR 5 6 ZB_RST
TWCK1 7 8 TWD1

GND 9 10 ISI_MCK
GND 11 12 ISI_VSYNC
GND 13 14 ISDI_HSYNC
GND 15 16 ISI_PCK
GND 17 18 ISI_DO
ISI_D1 19 20 ISI_D2
ISI_D3 21 22 ISI_D4
ISI_D5 23 24 ISI_D6
ISI_D7 25 26 ISI_D8
ISI_D9 27 28 ISI_D10
ISI_D11 29 30 GND
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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 PIO PU - LCDDATO
VDDIOPO PA1 LCDDAT1 PIO PU - LCDDAT1
VDDIOPO PA2 LCDDAT2 PIO PU - LCDDAT2
VDDIOPO PA3 LCDDAT3 PIO PU - LCDDAT3
VDDIOPO PA4 LCDDAT4 PIO PU - LCDDAT4
VDDIOPO PA5 LCDDAT5 PIO PU - LCDDAT5
VDDIOPO PA6 LCDDAT6 PIO PU - LCDDAT6
VDDIOPO PA7 LCDDAT7 PIO PU - LCDDAT7
VDDIOPO PA8 LCDDAT8 PIO PU - LCDDATS8
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 - ISI_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_D4
VDDIOPO PA21 LCDDAT21 PWMLO ISI_D5 - ISI_D5
VDDIOPO PA22 LCDDAT22 PWMH1 ISI_D6 - ISI_D6
VDDIOPO PA23 LCDDAT23 PWMLA1 ISI_D7 - ISI_D7
VDDIOPO PA24 LCDPWM PIO PU - LCDPWM
VDDIOPO PA25 LCDDISP PIO PU - LCDDISP
VDDIOPO PA26 LCDVSYNC PIO PU - LCDVSYNC
VDDIOPO PA27 LCDHSYNC PIO 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 GRX0 PWMH1 PIO GETH CM -
VDDIOP1 PB5 GRX1 PWMLA 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_MCIH
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_DA1 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 PIO - 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 PIO ETX1 -
VDDIOPO PC2 ERXO0 TCLK3 PIO ERXO0 -
VDDIOPO PC3 ERX1 TIOA4 PIO ERX1 -
VDDIOPO PC4 ETXEN TIOB4 PIO ETXEN -
VDDIOPO PC5 ECRSDV TCLK4 PIO ECRSDV -
VDDIOPO PC6 ERXER TIOA5 PIO ERXER -
VDDIOPO PC7 EREFCK TIOB5 PIO EREFCK -
VDDIOPO PC8 EMDC TCLK5 PIO EMDC -
VDDIOPO PC9 EMDIO PIO PU EMDIO -
VDDIOPO PC10 MCI2_CDA LCDDAT20 PIO LCDDAT20 -
VDDIOPO PC11 MCI2_DAO0 LCDDAT19 PIO LCDDAT19 -
VDDIOPO PC12 MCI2_DA1 TIOA1 LCDDAT18 LCDDAT18 -
VDDIOPO PC13 MCI2_DA2 TIOB1 LCDDAT17 LCDDAT17 -
VDDIOPO PC14 MCI2_DA3 TCLK1 LCDDAT16 LCDDAT16 -
VDDIOPO PC15 MCI2_CK PCK2 LCDDAT21 LCDDAT21 ISI_MCK
VDDIOPO PC16 TKO PIO PU TKO Audio -
VDDIOPO PC17 TFO PIO PU TFO Audio -
VDDIOPO PC18 TDO PIO PU TDO Audio -
VDDIOPO PC19 RKO PIO PU RKO Audio -
VDDIOPO PC20 RFO PIO PU RFO Audio -
VDDIOPO PC21 RDO PIO PU RDO Audio -
VDDIOPO pc22 SPI1_MISO PIO PU SPI1_MISO SPILCD
VDDIOPO PC23 SPI1_MOSI PIO PU SPI1_MOSI SPILCD
VDDIOPO PC24 SPI1_SPCK PIO PU SPI1_SPCK SPILCD
VDDIOPO PC25 SPI1_NPCS0 PIO PU SPI1_NPCS0 —
VDDIOPO PC26 SPI1_NPCS1 TWD1 ISI_D11 ISI_D11 TWI LCD
VDDIOPO pPC27 SPI1_NPCS2 TWCKA1 ISI_D10 ISI_D10 TWI LCD
VDDIOPO PC28 SPI1_NPCS3 PWMFIO ISI_D9 ISI_D9 SPILCD
VDDIOPO PC29 URXDO PWMFI2 ISI_D8 ISI_D8 HDMI_INT
VDDIOPO PC30 UTXDO ISI_PCK PIO ISI_PCK -
VDDIOPO PC31 FlQ PWMFI1 PIO - Reset_ HDMI

Atmel

SAMASD3x-EK User Guide [USER GUIDE]

11180B-ATARM-29-Oct-13

91



Table 5-22. PIO D Pin Assignment and Signal Description
Power Rail Signal Signal Signal Signal SAMA5-MB
VDDIOP1 PDO MCI0_CDA PIO PU - MCIO_CDA
VDDIOP1 PD1 MCI0_DAO PIO PU - MCI0_DAO
VDDIOP1 PD2 MCI0_DA1 PIO PU - MCI0_DA1
VDDIOP1 PD3 MCI0_DA2 PIO PU - MCI0_DA2
VDDIOP1 PD4 MCI0_DA3 PIO PU - MCIO_DA3
VDDIOP1 PD5 MCI0_DA4 TIOAO PWMH2 - MCIO0_DA4
VDDIOP1 PD6 MCI0_DA5 TIOBO PWML2 - MCIO_DA5
VDDIOP1 PD7 MCI0_DA6 TCLKO PWMH3 - MCI0_DA6
VDDIOP1 PD8 MCI0_DA7 PWML3 PIO - MCIO_DA7
VDDIOP1 PD9 MCI0_CK PIO PU - MCIO_CK
VDDIOP1 PD10 SPI0_MISO PIO PU CM_SerFlash -
VDDIOP1 PD11 SPI10_MOSI PIO PU CM_SerFlash -
VDDIOP1 PD12 SPI0_SPCK PIO PU CM_SerFlash -
VDDIOP1 PD13 SPI0_NPCS0 PIO PU CM_SerFlash -
VDDIOP1 PD14 SCKO SPI0_NPCS1 CANRXO0 - CANRXO0
VDDIOP1 PD15 CTSO SPI0_NPCS2 CANTXO0 - CANTXO0
VDDIOP1 PD16 RTSO SPI0_NPCS3 PWMFI3 INT_AUDIO -
VDDIOP1 PD17 RXDO PIO PU - MCI0_CD
VDDIOP1 PD18 TXDO PIO PU - MCI1_CD
VDDIOP1 PD19 ADTRG PIO PU - ADTRG (HSYNC)
VDDANA PD20 ADO PIO PU - LCD TSC
VDDANA PD21 AD1 PIO PU - LCD TSC
VDDANA PD22 AD2 PIO PU - LCD TSC
VDDANA PD23 AD3 PIO PU - LCD TSC
VDDANA PD24 AD4 PIO PU - LCD TSC
VDDANA PD25 AD5 PIO PU - EN5V_USBA
VDDANA PD26 AD6 PIO PU - EN5V_USBB
VDDANA PD27 AD7 PIO PU - EN5V_USBC
VDDANA PD28 AD8 PIO PU - OVCUR_USB
VDDANA PD29 AD9 PIO PU - VBUS_SENSE
VDDANA PD30 AD10 PCKO PIO MCLK_AUDIO MCLK_HDMI
VDDANA PD31 AD11 PCK1 PIO - ISI_MCK
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Table 5-23. PIO E Pin Assighment and Signal Description

Power Rail Signal Signal Signal SAMA5-CM SAMA5-MB
VDDIOM PEO AO/NBSO I - -
VDDIOM PE1 A1l I NOR - -
VDDIOM PE2 A2 I NOR - -
VDDIOM PE3 A3 I NOR - -
VDDIOM PE4 A4 I NOR - -
VDDIOM PE5 A5 I NOR - -
VDDIOM PE6 A6 I NOR - -
VDDIOM PE7 A7 I NOR - -
VDDIOM PES8 A8 I NOR - -
VDDIOM PE9 A9 I NOR - -
VDDIOM PE10 A10 I NOR - -
VDDIOM PE11 A1 | NOR - -
VDDIOM PE12 A12 I NOR - -
VDDIOM PE13 A13 I NOR - -
VDDIOM PE14 Al4 I NOR - -
VDDIOM PE15 A15 SCK3 NOR - -
VDDIOM PE16 A16 CTSS NOR - -
VDDIOM PE17 A17 RTS3 NOR - -
VDDIOM PE18 A18 RXD3 NOR - -
VDDIOM PE19 A19 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 NCSO0 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 | - ZB_IRQ1 INT_ETHA1
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

2 4 6 8 10 12 14 16 18
® ® & & & & & & »
® ® & & & & & @&
1 3 5 7 9 11 13 15 17

34 36 38 40
® ® & o
e & & o

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
PA6 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
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Table 5-25. Expansion Socket J2 HE10 Male 2*20 Signal Descriptions

Signal Pin Number Signal
VDDIOPO / 5V 1 2 VDDIOPO / 5V
GND 3 4 GND
PCO 5 6 PC16
PCA 7 8 PC17
PC2 9 10 PC18
PC3 11 12 PC19
PC4 13 14 PC20
PC5 15 16 PC21
PC6é 17 18 PC22
PC7 19 20 PC23
PC8 21 22 PC24
PC9 23 24 PC25
PC10 25 26 PC26
PC11 27 28 pPC27
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. 10 Expansion Socket J3
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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 SAMA5DS 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 CON1 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 - -

- - SPIH_NPCSO0 | PC25 17 18 pPC24 SPI1_SPCK - -

- - SPI1_MOSI PC23 19 20 pPC22 SPI_MISO - -

- - RDO PC21 21 22 PC20 RFO - -

- - GND 23 24 PC19 RKO - -

- - TDO PC18 25 26 PC17 TFO - -

- - TKO PC16 27 28 PC9 EMDIO PIO -

- TCLK5 EMDC PC8 29 30 PC7 EREFCK TIOB5 -

- TIOAS5 ERXER PC6 31 32 - - GND -

- TIOB4 ETXEN PC4 33 34 PC5 ECRSDV TCLK4 -

- TCLK3 ERXO0 PC2 35 36 PC3 ERX1 TIOA4 -

- TIOA3 ETXO0 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_DAO0 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 - SPIH_NPCS2 | PC27 59 60 pPC28 SPI1_NPCS3 | PWMFIO ISI_D9
ISI_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 CON1 Signal Descriptions

PIOC PIOB PIOA SODIMM 200 PIOA PIOB PIOC
- - LCDDAT2 PA2 69 70 PA3 LCDDAT3 - -
- - GND - 71 72 PA4 LCDDAT4 - -
- - LCDDAT5 PAS5 73 74 PA6 LCDDAT6 - -
- - LCDDAT7 PA7 75 76 PA8 LCDDAT8 - -
- - LCDDAT9 PA9 77 78 PA10 LCDDAT10 - -
- - LCDDAT11 PA11 79 80 GND - -
- - LCDDAT12 PA12 81 82 PA13 LCDDAT13 - -
- - LCDDAT14 PA14 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 UTXDH1 ISI_HSYNC
VDDANA 103 104 VDDANA
- PCKO AD10 PD30 105 106 PD31 AD11 PCK1 -
- - GND - 107 108 PD29 AD9 - -
- - AD8 PD28 109 110 PD27 AD7 - -
- - AD6 PD26 1 112 PD25 AD5 - -
- - AD4 PD24 113 114 PD23 AD3 - -
- - AD2 PD22 115 116 GND - -
- - ADO PD20 117 118 PD21 AD1 - -
- - TXDO PD18 119 120 PD19 ADTRG - -
PWMFI3 SPI0_NPCS3 | RTSO PD16 121 122 PD17 RXDO PIO -
CANRXO SPI0_NPCS1 | SCKO PD14 123 124 PD15 CTSO SPI0_NPCS2 | CANTXO0
- - GND - 125 126 PD13 SPI0_NPCSO - -
- - SPI0_SPCK PD12 127 128 PD11 SPI0_MOSI - -
- - SPI10_MISO PD10 129 130 PD9 MCI0_CK - -
PIO PWML3 MCIO0_DA7 PD8 131 132 PD7 MCI0_DA6 TCLKO PWMH3
PWML2 TIOBO MCI0_DA5 PD6 133 134 GND - -
PWMH2 TIOAO MCI0_DA4 PD5 135 136 PD4 MCI0_DA3 - -
- - MCI0_DA2 PD3 137 138 PD2 MCI0_DA1 - -
- - MCI0_DAO PD1 139 140 PDO MCIO_CDA - -
VDDIOP1 141 142 VDDIOP1
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Table 5-27. SODIMM200 CON1 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 RTSH 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 CTSH GRX7 -
- uSB B uUSBB_DM - 167 168 PB28 RXD1 PIO -
- - GND - 169 170 - GND - -
- USBC USBC_DP - 171 172 DIB DIBP - -
- USB C USBC_DM - 173 174 DIB DIBN - -
- - GND_ETH - 175 176 - GND - -
- GIGA_ETH ETHO_TX1+ - 177 178 - JTAGSEL SYSC -
- GIGA_ETH ETHO_TX1- - 179 180 - WKUP SYSC -
- GIGA_ETH ETHO_RX1+ - 181 182 - SHDN SYSC -
- GIGA_ETH ETHO_RX1- - 183 184 - BMS RSTJTAG -
- - GND_ETH - 185 186 - nRST SYSC -
- GIGA_ETH ETHO_TX2+ - 187 188 - nTRST RSTJTAG -
- GIGA_ETH ETHO_TX2- - 189 190 - TDI RSTJTAG -
- GIGA_ETH ETHO_RX2+ - 191 192 - TCK RSTJTAG -
- GIGA_ETH ETHO_RX2- - 193 194 - TMS RSTJTAG -
- - GND - 195 196 - TDO RSTJTAG -
- - LED2 - 197 198 - RTCK RSTJTAG -
- - LED1 - 199 200 - GND - -
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5.5 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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REVISION HISTORY

S AMA5D3x config

- DATA OTE SCHEMATICS CONVENTIONS
SAMASD31 | SAMASD33 | SAMASD34 | SAMA5SD35 (1) Resistance Unit: "K"is "Kohm", "R" is "Ohm
A 201111 ORIGINAL RELEASED CANO N2 V2
N 201203 SECOND RELEASED CANI V2 V2 :’Z)deNP] means the componentis not populated
GMAC V2 N2 V2 y default
c 2012.10 THIRD RELEASED EMAC V2 V2
HSMCI2 V2 V2 V2
LCDC
JUMPER and SOLDERDROP V V a
USARTO V2 V2
PAGE| REFERENCE DEFAULT FUNCTION USARTI V2 V2
ST IN
3 Pl 12 VDDIOPO or 5V selection for J 1 T V V %4 v TEST POINT
P2 12 VDDIOPO or 5V selection for J2 . PAGE REFERENCE FUNCTION
iP3 12 VDDIOP1 or 5V selection for J3 ¥ TP1, TP2 GND
P9 OPEN Default boot on embedded ROM,Close boot on e xternal memory 3 TP3 5V
. TP CLOSE Backup supply on/off 3 TP4 3V3
Ps CLOSE Force power on function 3 TP VDDIOPO
3 TP6 VDDIOP 1
5 P6 CLOSE MCIO write protect select
3 TP7 VDDIOM
TP7 CLOSE CANO diff termination select
6 3 TP VDDANA
P8 CLOSE CANI diff termination select
JP10 OPEN Zighee Power onfoff select
12 JP14 12 ADVREF input selection DEFAULT NO POPULATE PARTS
PAGE|  REFERENCE FUNCTION
14 JP1S OPEN JTAG Enabled close to disable
3 R6,RS1,R50,R120 Optional PD10,PD11,PD12,PD13 from MB
14 P16 OPEN CDC Enabled close to disable
5 R58 Optional for MCI0 Power supply mode
OPEN Enable LCD for D31,D33,D34
1 P17 RI21 Optional for MCII Power supply mode
CLOSE Disable LCD for D35
6 R52, R53,R55,R56,R57,R82,1P10 Optional Zigbee
TABLE OF CONTENTS RI32,R133 Debug or USARTI option
7 | €89,C90.R118R119,126 Optional Audio Line outmic in
PAGE DESCRIPTION
R8O,R81 Optional MIC level setting
1 Block Diagram R230 Optional audio TK
2 Describe
9 L38,L39,L40,L41 Optional HDMI EMI filier
3 SODIMM
R89 HDMI chip 12C address setting
4 POWER SUPPLY
R266 Optional for 128 PCLK
5 HSMCI
R42 Optional for LCD PCLK
6 CAN & ZIGBEE &US ARTI
7 AUDIO 10 | RI62,R170,R171,R172,R176,R177,C122,C123, | Optional for KSZ8041NL
8 SmartDAA
12 | R144 Optional pull up for DS28EC20P
9 HDMI
10 ETH 13 | R127 Optional for ADC triger
1 USB Interface 13 | R79-RI06RIO7TRIOIRTIZRITORTIZRITLIY | Optional ITAG
12 Miscellaneous RS54 SAM3UJTAG selection
13 LCD&IST 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 PIOC USAGE PIOD USAGE PIOD USAGE PIOE USAGE PIOE USAGE
PA0 | LCDDO ISL_DO PBO PBI6 PCO | EI_TX0 PCI16 | TKO PD0 | MCI0O_CDA PDI16 | INT_AUDIO PEO PEIG6
PAl | LCDDI ISLDI PBI PB17 PCI | EI_TXI PCI7 | TFO PDI | MCI0O_DAO PDI7 | MCI0_CD PEI PEI7
PA2 | LCDD2 SL_D2 PB2 PBIS PC2 | EI_RX0 PCI8 | TDO PD2 | MCI0_DAI PDI8 | MCII_CD PE2 PEIS
PA3 | LCDD3 SL_D3 PB3 PB19 | MCII_CDA PC3 | EI_RXI PCI9 | RKO PD3 | MCI0_DA2 PDI9 | ADTRG PE3 PEI9
PA4 | LCDD4 ISL_D4 PB4 PB20 | MCII_DAO PC4 | EI_TXEN PC20 | RFO PD4 | MCI0_DA3 PD20 | ADO_XP PE4 PE20
PA5 | LCDD5 ISL_D5 PB5 PB21 | MCII_DAI PC5 | EI_CRSDV PC21 | RDO PD5 | MCI0_DA4 PD21 | ADI_XM PES PE21
PA6 | LCDD6 IS_D6 PB6 PB22 | MCII_DA2 PC6 | EI_RXER PC22 | SPII_MISO PD6 | MCI0O_DAS PD22 | AD2_YP PE6 PE22
PA7 | LCDD7 ISL_D7 PB7 PB23 | MCII_DA3 PC7 | EI_TXCK PC23 | SPII_MOSI PD7 | MCI0O_DA6 PD23 | AD3_YM PE7 PE23
PAS | LCDDS LCDPWM PBS PB24 | MCII_CK PC8 | EI_MDC PC24 | SPII_SPCK PD8 | MCI0_DA7 PD24 | AD4_LR PES PE24 | ISLRST
PA9 | LCDD9 LCDDISP PBY PB25 PCY | EI_MDIO PC25 | SPII_NPCS0 PD9 | MCI0_CK PD25 | EN5V_HDA PE9 PE25 | ONE_WIRE
PAIO | LCDDIO LCDVS YNC PBI0 | PWR_MCI0 PB26 | CTSI PCI0 | LCDD20 PC26 | TWDI ISLDIT | PDIO PD26 | EN5V_HDB PEIO PE26
PAIl | LCDDII LCDHS YNC PBI1 PB27 | RTSI PCI1 | LCDDI9 PC27 | TWCKI ISL.DI0 | PDIT PD27 | EN5V_HDC PEII PE27 | PB_USERI _ LCDD22
PAI2 | LCDDI2 LCDPCK PBI12 | PWR_MCII PB28 | RXDI PCI2 | LCDDIS PC28 | SPII_NPCS3 ISLD9 | PDI2 PD28 | OVCUR_USB PEI2 PE28 | ZB_SLPTR _ LCDD23
PAI3 | LCDDI3 LCDDEN PBI3 PB29 | TXDI PCI3 | LCDDI7 PC29 | HDMLINT ISL.D8 | PDI3 PD29 | VBUS_SENSE PEI3 PE29 | ZB_RST
PAI4 | LCDDI4 PA30 | TWDO ISL_VSYNC| PBI4 | CANRXI PB30 | DRXD PCI4 | LCDDI6 PC30 IS_PCK | PDI4 | CANRX0 PD30 | PCKO(Audio,HDMD) PEI4 PE30 | ZB_IRQI INT_ETHI
PAI5 | LCDDIS PA31 | TWCKO  ISI_HSYNC| PBI5 | CANTXI PB31 | DTXD PCI5 | LCDD21 PC31 | RESET_HDMI PDI5 | CANTXO PD31 | PCKI(ISI_MCK) PEIS PE31 | ZB_IRQO

Derek [ 30Sep-12

AIMEL

30Mar-12

BEUSRET

SAMASD3x-MB
Describe

11-Now-11
DATE




JP9 for BMS Config:
When Open,BMS=

: Boot on embeded ROM

When Close,BMS=0: Boot on External memory 712 ?
VCC5V_1 VCC5V_2
P9 S];Z VCC5V_3 VCC5V_4 1 N
°_|||' gl P PE20__ 7B RSIN DC vear 124
13 PE24 <} BT PE24 PE30 PE0 7B IRQL TNT ETHL 2= peso 10.13.6
5 - ONE_ W RE PE31
1213 pE2s <L > PE25 PE31 <] PE31 13,6
) PE26 GNDI3 ,
VDDIOM 5= VDDIOM_1 VDDIOM_2 1 PP Mspei b 136
136 pcy < SELMBL ro pCos pCa2 SPIAM SO T e 136
o RD PC21 R 3
7 pc21 <t PC21 PC20 > pc20 7
GND2 PC19 > rcio 7
7.9 pcly <1 PCI8 PC17 S <__1 pC17 7.9
7.9 pcle <t & PC16 PCY ETTXCK <_>>PC9 10
ig pcs <} EIRXER c PC8 PC7 = < pc7 10
PC6 >> = = PC6 GND14
E1_TXEN PC5 E1 CRSDV
" o, &= ELRXO rcs res 7C; ELRX = W
o L= EL_TX0 PCI___E1_TXL o 1o
PCO 5| PCO PCl >
4 PWR_EN [> Enable_0 Enable_1 <<__] CS_BOOT_DISABLE
2123 KEY
1 ; VCC3V3_1 VCC3V3_2
5 veeavss VCC3V3_4
>—5— Enable_2 Enable_3 [g—X
57 | 79 Ne1 ADVREF <] ADVREF
. PB_USERL tcomg P e o g ZB SIPTR = “ppos
pclo <} PC10 PCIL 7 > pCll
GND3 PCI3 T > PCI3
13.9 pci2 <t PCI2 PCI5 T o —> ¢S
13.9 pCls < ueRT PCl4 PC26 NPCS3 Tal Do 1 PC26
13 PC27 > e T T 9] PC27 PC28 <__Jrpc2s
13.9 PC29 > PC29 GNDI5 PC30 'Sl PCK
9 PC31 <K PC31 PC30 << PC30 13
VDDIOPO_1 VDDIOP0_2 S YRRIOPO
13,9 PAO €9 PAO PAI I< > PaAl 13,9
13.9 PR <L} 7T PA2 PA3 |7 I > ras 13,9
139 PAs <] DD A5 I SE;N Eig i A :>:> gﬁ i:;
9 A < S Al 7 7 A > PAS 13.9
iz’g A 77 | PAT PAS 7 A0 0 3
3, PAY <] T IS =5~ PA9 PAIO > PAIO 13,9
13,9 PAIT <} D12 A PAll GND16 [55 Al3 LCDDL3
13.9 PAI2 <} DL A PAI2 PAI3 g7 A5 LCDDLS > PaI3 139
13,9 PAI4 <___] TS D0 A PAl4 PAIS [gg INE] S > PAIS 13,9
i: giigcﬂ oo A PAl6 PAIT |53 A9 S, C_> giig i:
3 <] PAIS PAI9 50 S :>:> pa B
s prl <15 D6 A1 GNDs5 PA20 A2 S| =S pa2 13
13 PA2y <1 SO/ = e v A > Pa4 13
13 03 [CDDI SP 205 pa23 pA2 A26___LCDVSYNC pa26 130
3 PA2s <} T NG il PA25 PA26 > 6 3.
i:g PA2T << T oF PA27 GND17 PA29 .
08 <] SeC—=>
137.9 P> 19 230 Pz by [0 A1 ST BWNC =g 1379
DANA | 03 1 VDbaNA_I VDDANA 2 [0 | VDDANA
7.9 PD30 <} pokd” Db 0> PD30 PD31 |0 ! Z%M)—D PDIL 13
El <1 PD29
n P28 > QUaLR 1SR PD2s pD27 . H == o
- V_HDB 5 Hi
1 PD26 <} T PD26 PD25 3 > pp2s 11
13 PD24 > > PD24 PD23 PD23 13
13 PD22 L > 0 3 PD22 GNDI8 21 M
13 PD20 <L > O T S PD20 PD21 T << >>PD21 13
5 PDIS [_>> AUD O 3 PDI8 PDI19 %l PDI19 13
7 PDI6 <L > ARRX( T PDI6 PD17 AN D17 5
6 PDI4 [ > PDI14 PDI5 50 R Pps > PPIs 6
PDI2 RS0 GND7 PDI13 RS 2R PDIT_
D10 R6 NNICIR ] PDI2 PDII PDO G
PDI10 PD9 D7 < >>PD9 5
5 PD8 <L > 5 PDS PD7 PD7 5
5 PD6 <> 0 D4 PD6 GND19 PD4 [}
5 PD5 L > 0 PDS PD4 D3 pil << >>PD4 5
3 PD3 < > SEONB ] : PD3 PD2 DG oA PD2 5
5 DI <L > PDI PDO PDO 5
VDDIOP1 | VDDIOP1_1 VDDIOP1_2 | VvDDI
PWR MOl O 0 GND§ NC2 2 R MO 1 )
?” PB10 << CANRXL T pB]Q PBI12 5 X1 > ggig f”
3.6 PBI4 > 0 PB14 PBIS o T DAO > 3.6
5 PBI9 < > O T DAL 1 PBI9 PB20 5 1T Ao <<_>PB20 5
5 PR2I <> o A3 3 PB21 PB22 = PB22 5
5 PB23 <> . r PB23 GND20 5
5 PBU << > E— PB24 PB25 =
GND23 PB27 B > PB27 6
11 USBA_DP <__>> USBA_DP PB29 T > PB29 6
1 USBA DM >> USBA_DM PB31 0 {_> PB3I 146
GNDI0 PB30 g <__1pB30 146
11 USBB_DP <_>> USBB_DP PB26 3 <__1 PB26 6
11 USBB_DM <_>> €9 | USBB_DM PB28 <__] PB28 6
717 GNDI11 GND9 [7
1 USBC_DP <> 73| USBC_DP DIBP [ > pBp 38
1 USBC_DM <_>> 75| USBC_DM DIBN [77 {—> DBN 3
103 ETHO_GND<___} 77| GND_ETHI GND21 |7
10 ETHO_TXI+ <<__>> =5~ ETHO_TX1+ JTAGSEL [gpX
10 ETHO_TXI- <_> ETHO_TXI- WKUP ) <<__1 WAKE UP 12
10 ETHO_RXI+<<_>> ETHO_RXI+ SHDN g7 S > SHDN 4
10 ETHO_RXI- <_>> ETHO_RXI- BMS [Tgg
103 ETHO_GND<___} GND_ETH2 nRST [Tgg NRST 10,12,14
10 ETHO_TX2+ <<__>> ETHO_TX2+ nTRST INTRST 14
10 ETHO_TX2- <__>> ETHO_TX2- TDI < TDI 14
10 ETHO_RX2+ <<__>> ETHO_RX2+ TCK ] TCK 14
10 ETHO_RX2- <__>> ETHO_RX2- TMS ] T™S 14
GNDI2 TDO > Too 14
10 ETHO_LED2 [_>> 5| LED2 RTCK {—_>> RTCK 14
10 ETHO_LEDI [_>> LEDI GND22
1612618-1

vopiopo |—|

VDDIOPO |—'

71
MD2%2
Hoo
w529 AT |||'
2100
A AT
0 o
20 ALS
A 90 ATO
0 o
A 200
0 o
IS %0
AG 90 S
X 90 %0
0 o :
8 20
A 90 S
A0 90 IV
0 o
A 07
0 o
A oS 208
AL 209
0 o
A 230
A 90 A1
0 O ||
0 O |'
2150
L__wppioro
VDDIOPO 5V
1
«
2
MD2%2
Hoo |||
- 0 o _ .
SN -9 —
c 00 o
= 0 O :9
= 0 O :0
= 0 O =
= 0 O =
= 0 O =
= 0 O =
= 0 O =
= 0 O =
- 0 o -
c 00 o
= 0 O :9
= 0 O :0
c 00 ca
= 0 O = ||
0 o |-
°loo
|—[\'DDIOP0
VDDIOP1 5V

|l eof

Q000000000000 000000
0000000000000 000000

vopiom p—/

30-Sep-12 | XX [XX-XXX-XX

30-Mar-12 | XX [XX-XXX-XX

1

ov-11 | XX |XX-XXX-XX

DATE VER. | DATE

REV.| SHEET

cl X

od publicaton

e offende o legal prsesdings




3V3
D1
MN1 MN2 5V b4
ZEN056V230A16LS BNX002-01 BAT54CLT1 31 42
5 J4 5V INPUT 1 3 P ~ T L__>VBAT = 123
1 ] SIP2
EUD_% ’ZS, 3 4 + l
I N PSGgg; 5 c2 c1
C3 cos 10 33u 100n X
DC POWER JACK 100n > AN\
5V/2A Input
) i C4
= = 100n
3v3 :
R25 3V3 3V3
10k
VOUT =
0.8V x (Rtop + Rbottom)/Rbottom L1
c| Q6 PWR_EN R1 2200hm at 100MHz
* PWR_EN 3
IRLML2402 |3 L >PWR_ 100k C5  gap l0n 1 A2 ——VDDISI .
5V MN3 o |V -
I C120 SV RT9018B-18GSP LR2 . ATk |
lu 1 8 R3
1 A POWER_EN 7 | PGOOD  GND =
3 EN ADJ [t 470R
T VIN - vour *
2 R4 ' g VDD m NC &
[ —
4 100k l N RS C8
=3 —==C6 C7 15k lu =%=C9 D2
10u lu 1o N Red
PWR_EN# ~
l Y
L 5 4 ) ) )
Sil563EDH «
cs7 ~ =
fle= IP5 ! b— -
'1'00 y \ A
n H = 5V b——QO 1P3
— QO TP1 3vi F——0O TP4
3
¢———QO1P2 VDDIOPO ————() TP5
VDDIOP | )—— ()
R7 R8 J_ TP6
10k 10k C22 VDDIOM O P7
lu
Place C22 near MN3.pin2 i VDDANA O TPS
3 . 1 =
ADHESIVE FEET ‘ mEl
A 6 Z7 Z17 C Derek | 30-Sep-12 | XX | XX-XXXXX
on on on ] B Derek | 30-Mar-12 | XX |XX-XXX-XX
RO USSET A Derek | 11-Nov-11 | XX | XX-XXX-XX
] REV| MODIF. DES. DATE VER DATE
78 79 S AMA5D3x-MB | |scae .1/1. REV. SZIEET
@On @on POWER SUPPLY =6 C 4‘
‘This agreement is our property. Reproduction and publication without our written izati offender to
[

2 [ 1




3

VDD_MCI0 VDD_MCI0
VDDIOP1
RR3 MCIO
Ipé 15 R16 R17 R18 R26 R36 R38 R39 | |
1 2 1l ca0 10u
R49
SIP2 10k C12 49100n ‘
= b8k o8k |68k b8k B8k |68k |68k B8K. [ [ ' ! “
(MCI0_WP)
3 PD17 <<} (MCI0_CD)
RR4 17 16 VDDIOP |
(MCI0_DAI) 1 8 8 i5
3 PD1 <> 3 SR 3
A, | e— —
3 PDY <> (MCI0_CK) i | — =
L RR5_8 27R 3 — 13 RSS8
3 PDO <> (MCB_CDA) 2 — 12 OR &
(MCI0_DA3) 3 6 T 11
3 PD4 > (MCI0_DA2) 1 3 5 10 DNP
3 PD3 > PB10
7SDMM-B0-2211
RR42 2R = VDD_MCI0
3 PDs << > (MCI0_DA4) 1 8
(MCI0_DAS5) 2 7
3 PD6 < >
(MCI0_DAG6) 3 6
3 PD7 <> (MCI0_DA7) 4 5
3 PD8 <>
RR4,RR5,RR42 near SODIMM place =
SD/MMCPlus CARD INTERFACE - MCIO
VDDIOP | VDD_MCII
MCI1
R9
10k
VDDIOP
b8k b8k b8k 8k
PDIS <} (MCIL_CD) .
56 Micro SD
RR1 27R 10 2 |_ R121
PR2  <C——(MCILDAD S 7 ¥ e
PB20 <> = 3 3 3 | e— 3 DNP
f\/ \/? —]
PB24 <> (MCIL_CK) i ———— ﬁ
——]
(MCII_CDA) 1 8 3 VDD_MCII
gglg (MCII_DA3) 2 7 2
e —— H: = | L
PJS008-2110-0
RR2 27R c93 cil
10u == 100n
RR1,RR2 near SODIMM place T -
iﬁ

3

‘ mEl C Derek | 30-Sep-12 | X.X [XX-XXX-XX]
I B Derek | 30-Mar-12 | X.X |XX-XXX-XX]
RO USSET A Derek | 11-Nov-11 | XX [ XX-XXX-XX]
REV| MODIF. | DES.| DATE | VER.| DATE
S AMAS5D3x-MB SCALE 1/1 REV.| SHEET
HSMCI N~ 5/
=X C 14
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w

JP7

R19
CAN INTERFACE Ly 2 s
MNS5
R21 10k 8 P2 120R 3V3 ;
‘\”—\/\/\/ko RS ; S 0 5V 2
CANH
1 6 7
PDI5S [>> CANTXO R20 OR b o I : CANO
VDDIOP 1 | R40 10k 5 EN vee 3 VDDIOPO 6
4 2 :
PDI4 < }—CANRXO R GND MIMOG606GE06-H
SN65HVD234DR C20 =
100n c21
10u
P8
R34
" ) 3 127
MN6
33 1
1] R32 10k 8 SIP2 120R v 2
CANTX1 R33 O0R 1 e g | : CAN1
133 PBI5 [ > D  CANL I 5
vbDIOP1 |—R35 10k Sen vee 12 VDDIOPO 6
133 PBI4 < }—CANRXL R37 OR 4 onp |2 L MIMO606GE06-H
SN65HVD234DR c23 )
24
100n| 10u
VDDIOP |
c13| ci4 MN4
3 6 Cl6 g4100n
47u| 100n) vee SR m—
VDDIOP | 23 20
T | GND Cl- "
e
2 6
s C17 441000 6
4 7
C2- 3
24 C19 gl 3
s C19 22100n 8
22 X9
C3- |
RTS1 R27 OR 18 RTSCI
3
H ig%% TXDL R28 0R TIOUT =7 TXDCI
DTXD RI132 OR 9 | 2N T20UT 1¢
143 PB31 4 T3N T30UT = s
10 15 R29 OR 2200hm at 100MHz
3 pB26 < -CISL R30 OR XTI | RIOUT - RIN g CTSCl 1 2
5 RXD1 R31 OR __ _ 12 | R20UT  RZIN I3 RXDCI
L PB28 << e RI33 R R30UT  R3N —
’ PB30 <} P ADM3312EARU EARTH_RS232
DNP
DNP
DNP DNP
DNP 110 DNP
133 pE29 > ZB RSN R52 R | (o ]2  Rss OR ZB IRQO > PE3 133
10133 } ZB_IRQ1 R56 OR 3 4 R57 OR ZB_SLPTR .
13, PE30 <<} oo ] PE28 13,39
133 SPT1 NPCS3 R55 OR 5 6 SPT1 MOSI 3
’ pe2s L >—gp79 150" rm or 7|20 3 SPI1 SPCK | P 133
13,3 pc22 <<t 51808 (5 5 T PC24 133 ‘ mEl
: 3v3
oo U3 C Derek | 30-Sep-12 | XX _|XX-XXX-
BDI0-H 26 C27 DNP DNP Y ) | B Derek | 30-Mar-12 | X.X_|XX-XXX-
253 2.2n 2.2u ROUSSET A Derek | 11-Nov-11 | XX | XX-XXX-X¥
T ISPT T [ | REV| MODIF. | DES. DATE VER.| DATE
I . S AMA5D3x-MB | [sCALE 11 REV.| SHEET
L ) 6
1 CAN & ZIGBEE & US ARTI . /
L =) C 14
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3V3
3V3 127
2200hm at 100MHz
1 2 ] l
C140 l c141 C137 C142
10u 100n
4.7u 100n
AUDIO_GND )
AUD_IV8 26 AVDDIV8 AVDDIV8
T 2200hm at 100MHz Q
L A2 -~ o C46 }ZZU_DAUDIOJ.ND VDDIOPO
c138-L C139 AUD_1V8 T
10u 100n T !
HEADPHONE s l k122 Rizs
2200hm at 100MHz AUDIO_GND C13s
Lk MN10 S 2« o o l 100n
2 v
A a o o a = 1.5k [L.5k
L7 15 a a8 2 @& 3 R226 OR
2200hm at 100MHE HPOUTR Z 95 m 2 5 SDA [ R234 OR %Bﬁo Ggg? ng
1 L A2 . 13| o g 88 2 SCLK 3.
v l 14 R227 33R __ PCKO PD30 19
&= Cl44 == Cl45[ RI8 20R C89 91000 HPOUTFB R230 ORDNP TK pCle 39
1000 100n Eom 28 [RBLNO0R rx 0
3 N 13 MCLK [ R228 0R __RF L > Phas 3
STEREO_3.5mm C61 = = C62 DNP 126 DNP 16 | LINEOUIR BCLK/GPIO4 I35 R229, . 0R TR > rC .
- < ] PCl7 3.9
J1s 470p 470p "\ MDIx5 DNP 17 | LINEOUTL LRCLK 737 R232 OR __RD , :
R84 R85  |AUDIO_GND 5 LINEOUTFB ADCDAT 7375 R233 OR ___TD < Ppcclgl gg
20R 20R 7 DACDAT K
3
2 1
— O IRQ/GPIO1 INT AUDIO —. pDi6 3
T MIC 25
O~ INIR/DMICDAT2
MIC1 AUDIO_GND  AUDIO_GND AUDIO_GND 27 | N L/OMICDAT] cpea |54 g 22
o 1 AUDIO_GND Claspg 47w 21| o
u
MIC1 L Ci36Q) 4. 20 CPCB 77
AUDIO_GND 40 MICBIAS CPVOUTP
MP6027P R126 2K2 ‘ CPVOUTN 12
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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 One5.0" 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:

both boards.

Figure 6-3.
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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 SAMAS5DS3 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
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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

SAMA5D36-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 ltems”, 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 (SPI)”: 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”.

11180A First issue
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