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Section 1

Overview

1.1 Scope

The AT91SAM9XE-EK evaluation kit enables the evaluation of and code development for applications
running on an AT91SAM9XE device.

This guide focuses on the AT91SAM9XE-EK board as an evaluation platform.
The board supports the AT91SAMOXE in an LFBGA217 package as well as in a PQFP208 package.

1.2 Deliverables
The AT91SAMIXE-EK package contains the following items:

an AT91SAM9XE-EK board

universal input AC/DC power supply with US, UK and Europe plug adapter
one A/B-type USB cable

one serial RS232 cable

one RJ45 crossed Ethernet cable

one CD-ROM that allows the user to begin evaluating the AT91 ARM® Thumb® 32-bit microcontroller
quickly.

1.3 AT91SAMIXE-EK Evaluation Board
The board is equipped with an AT91SAMIXE (217-ball LFBGA package) together with the following:

64 Mbytes of SDRAM memory

256 Mbytes of NANDFlash memory

one Atmel serial DataFlash®

one Atmel TWI serial EEPROM

one USB device port interface

two USB Host port interfaces

one DBGU serial communication port

one complete MODEM serial communication port

one additional serial communication port with RTS/CTS handshake control
JTAG/ICE debug interface

one PHY Ethernet 100-base TX with three status LEDs
one Atmel AT73C213 Audio DAC

one Power LED and one general-purpose LED

AT91SAMOXE-EK Evaluation Board User Guide 1-1
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two user input push buttons

one Wakeup input push button

one reset push button

one DataFlash, SD/MMC card slot

four expansion connectors (PIOA, PIOB, PIOC, IMAGE SENSOR)
one BGA-like EBI expansion footprint connector

one Lithium Coin Cell Battery Retainer for 12 mm cell size
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Section 2
Setting Up the AT91SAM9XE-EK Board

2.1 Electrostatic Warning

The AT91SAM9OXE-EK evaluation board is shipped in protective anti-static packaging. The board must
not be subjected to high electrostatic potentials. A grounding strap or similar protective device should be
worn when handling the board. Avoid touching the component pins or any other metallic element.

2.2 Requirements
In order to set up the AT91SAMIXE-EK evaluation board, the following items are needed:

m the AT91SAMOXE-EK evaluation board itself.
m AC/DC power adapter (5V at 2A), 2.1 mm by 5.5 mm

2.3 Layout

AT91SAMOXE-EK Evaluation Board User Guide 2-1
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Figure 2-1. AT91SAM9XE-EK Layout-Top View
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Figure 2-2. AT91SAM9XE-EK Layout - Bottom View
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24 Powering Up the Board

The AT91SAM9IXE-EK requires 5V DC (+5%). DC power is supplied to the board via the 2.1 mm by 5.5
mm socket J1. Coaxial plug center positive standard.

25 Backup Power Supply

The user has the possibility to plug a battery (3V Lithium Battery CR1225 or equivalent) in order to per-
manently power the backup part of the device. In this case, J10 configuration must be set in position 1, 2.

Refer to Section 4.1.

2.6 Getting Started

The AT91SAM9XE-EK evaluation board is delivered with a CD-ROM containing all necessary informa-
tion and step-by-step procedures for working with the most common development toolchains. Please
refer to this CD-ROM, or to the AT91 web site, http://www.atmel.com/products/AT91/, for the most up-to-
date information on getting started with the AT91SAM9XE-EK.

ATMEL
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AT91SAMIXE-EK Block Diagram

2.7

AT91SAM9XE-EK Block Diagram

Figure 2-3.
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Section 3

Board Description

3.1 AT91SAM9IXE 512/256/128 Microcontroller

* Incorporates the ARM926EJ-S™ ARM® Thumb® Processor
- DSP instruction Extensions, ARM Jazelle® Technology for Java® Acceleration
— 8 Kbyte Data Cache, 16 Kbyte Instruction Cache, Write Buffer
— 200 MIPS at 180 MHz
— Memory Management Unit
— EmbeddedICE™, Debug Communication Channel Support
¢ Additional Embedded Memories
— One 32 Kbyte Internal ROM, Single-cycle Access at Maximum Matrix Speed
— One 32 Kbyte (for AT91SAM9XE256 and AT91SAM9XE512) or 16 Kbyte (for AT91SAM9XE128) Internal SRAM, Single-cycle
Access at Maximum Matrix Speed
— 128, 256 or 512 Kbytes of Internal High-speed Flash for AT91SAM9XE128, AT91SAM9XE256 or AT91SAM9XE512
Respectively. Organized in 256, 512 or 1024 Pages of 512 Bytes Respectively.
¢ 128-bit Wide Access
* Fast Read Time: 60 ns
* Page Programming Time: 4 ms, Including Page Auto-erase,
Full Erase Time: 10 ms
¢ 10,000 Write Cycles, 10 Years Data Retention, Page Lock Capabilities, Flash Security Bit
* Enhanced Embedded Flash Controller (EEFC)
— Interface of the Flash Block with the 32-bit Internal Bus
— Increases Performance in ARM and Thumb Mode with 128-bit Wide Memory Interface
¢ External Bus Interface (EBI)
- Supports SDRAM, Static Memory, ECC-enabled NAND Flash and CompactFlash™
¢ USB 2.0 Full Speed (12 Mbits per second) Device Port
— On-chip Transceiver, 2,688-byte Configurable Integrated DPRAM
¢ USB 2.0 Full Speed (12 Mbits per second) Host Single Port in the 208-pin PQFP Device and Double Port in 217-ball LFBGA
Device
— Single or Dual On-chip Transceivers
- Integrated FIFOs and Dedicated DMA Channels
¢ Ethernet MAC 10/100 Base-T
— Media Independent Interface or Reduced Media Independent Interface
— 28-byte FIFOs and Dedicated DMA Channels for Receive and Transmit
* Image Sensor Interface
— ITU-R BT. 601/656 External Interface, Programmable Frame Capture Rate
— 12-bit Data Interface for Support of High Sensibility Sensors
— SAV and EAV Synchronization, Preview Path with Scaler, YCbCr Format
¢ Bus Matrix
— Six 32-bit-layer Matrix
— Remap Command

AT91SAMOXE-EK Evaluation Board User Guide 3-1
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¢ Fully-featured System Controller, including
— Reset Controller, Shutdown Controller
— Four 32-bit Battery Backup Registers for a Total of 16 Bytes
— Clock Generator and Power Management Controller
— Advanced Interrupt Controller and Debug Unit
— Periodic Interval Timer, Watchdog Timer and Real-time Timer
* Reset Controller (RSTC)
— Based on a Power-on Reset Cell, Reset Source Identification and Reset Output Control
* Clock Generator (CKGR)
— Selectable 32,768 Hz Low-power Oscillator or Internal Low Power RC Oscillator on Battery Backup Power Supply,
Providing a Permanent Slow Clock
— 3 to 20 MHz On-chip Oscillator, One Up to 240 MHz PLL and One Up to 100 MHz PLL
* Power Management Controller (PMC)
— Very Slow Clock Operating Mode, Software Programmable Power Optimization Capabilities
— Two Programmable External Clock Signals
¢ Advanced Interrupt Controller (AIC)
- Individually Maskable, Eight-level Priority, Vectored Interrupt Sources
— Three External Interrupt Sources and One Fast Interrupt Source, Spurious Interrupt Protected
¢ Debug Unit (DBGU)
— 2-wire UART and support for Debug Communication Channel, Programmable ICE Access Prevention
* Periodic Interval Timer (PIT)
— 20-bit Interval Timer Plus 12-bit Interval Counter
¢ Watchdog Timer (WDT)
— Key-protected, Programmable Only Once, Windowed 16-bit Counter Running at Slow Clock
¢ Real-Time Timer (RTT)
— 32-bit Free-running Backup Counter Running at Slow Clock with 16-bit Prescaler
* One 4-channel 10-bit Analog to Digital Converter
* Three 32-bit Parallel Input/Output Controllers (PIOA, PIOB, PIOC,)
— 96 Programmable 1/0O Lines Multiplexed with up to Two Peripheral I/Os
— Input Change Interrupt Capability on Each I/O Line
- Individually Programmable Open-drain, Pull-up Resistor and Synchronous Output
* Peripheral DMA Controller Channels (PDC)
¢ Two-slot Multimedia Card Interface (MCI)
— SDCard/SDIO and MultiMediaCard™ Compliant
— Automatic Protocol Control and Fast Automatic Data Transfers with PDC
* One Synchronous Serial Controllers (SSC)
— Independent Clock and Frame Sync Signals for Each Receiver and Transmitter
— IS Analog Interface Support, Time Division Multiplex Support
— High-speed Continuous Data Stream Capabilities with 32-bit Data Transfer
* Four Universal Synchronous/Asynchronous Receiver Transmitters (USART)
- Individual Baud Rate Generator, IrDA® Infrared Modulation/Demodulation
— Support for ISO7816 T0/T1 Smart Card, Hardware Handshaking, RS485 Support
— Full Modem Signal Control on USART0
* One 2-wire UART
* Two Master/Slave Serial Peripheral Interface (SPI)
— 8- to 16-bit Programmable Data Length, Four External Peripheral Chip Selects
— Synchronous Communications
* Two Three-channel 16-bit Timer/Counters (TC)
— Three External Clock Inputs, Two Multi-purpose 1/0 Pins per Channel
— Double PWM Generation, Capture/Waveform Mode, Up/Down Capability
— High-Drive Capability on Outputs TIOAO, TIOA1, TIOA2

AIMEL
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¢ Two Two-wire Interfaces (TWI)

— Master, Multi-master and Slave Mode Operation

— General Call Supported in Slave Mode

— Connection to PDC Channel to Optimize Data Transfers in Master Mode Only
IEEE® 1149.1 JTAG Boundary Scan on All Digital Pins
Required Power Supplies:

- 1.65V to 1.95V for VDDBU, VDDCORE and VDDPLL

— 1.65V to 3.6V for VDDIOP1 (Peripheral 1/0s)

— 3.0V to 3.6V for VDDIOPO and VDDANA (Analog-to-digital Converter)

— Programmable 1.65V to 1.95V or 3.0V to 3.6V for VDDIOM (Memory 1/Os)
Available in a 208-pin PQFP Green and a 217-ball LFBGA Green Package

AIMEL
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Block Diagram

3.2

AT91SAM9XES512/256/128 Block Diagram

Figure 3-1.
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3.3

3.4

3.5

3.6

3.7

3.8

3.9

Microcontroller
m One LFBGA 217-ball device fitted on board

m One LQFP 208-lead device footprint

To use the microcontroller in the LQFP package, the user has to unsolder MN4 and solder the PQFP208
microcontroller on the MN6 footprint.

Memory

32 Kbytes of Internal ROM

32 Kbyte of Internal SRAM

512 Kbytes of Internal High-speed Flash

Atmel serial DataFlash

64 Mbytes of SDRAM memory (32-bit bus width)
256 Mbytes of NANDFlash memory (8-bit bus width)
TWI serial EEPROM

Clock Circuitry

m 18.432 MHz standard crystal for the embedded oscillator

m Selectable 32768Hz Low-power external standard crystal Oscillator or Internal Low Power RC
Oscillator

Reset Circuitry

m Internal reset controller with bi-directional reset pin
m External reset pushbutton

Shutdown Controller

m Programmable shutdown and Wake-Up
m Wake-up push button

Power Supply Circuitry

m On-board 1.8V High Efficiency step-down charge pump regulator with shutdown control
m On-board 3.3V linear regulator with shutdown control

Remote Communication

m One serial interface (DBGU COM Port) via RS-232 DB9 male socket
m One complete modem serial interface (COM Port 0) via RS-232 DB9 male socket
m One additional serial interface (COM Port 1) with RTS/CTS handshake control via RS-232 DB9 male

AIMEL
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3.10

3.11

3.12

3.13

3-6

socket
m USB V2.0 full-speed compliant, 12 Mbits per second (UDP)
m Two'" USB Host ports V2.0 full-speed compliant, 12 Mbits per second (UHP)
m One Ethernet 100-base TX with three status LEDs

Audio Stereo Interface

m One Atmel stereo audio DAC (AT73C213)
m One 32 Ohm/20 mW Stereo Headset output (J4) with master volume and mute controls

User Interface

= Two user input pushbuttons®
m One user green LED
m One yellow power LED (can be also software controlled)

Debug Interface

m 20-pin JTAG/ICE interface connector
= DBGU COM port

Expansion Slot

m One DataFlash, SD/MMC card slot
m All I/Os of the AT91SAMOXE are routed to peripheral extension connectors

m All I/Os of the AT91SAM9XE Image Sensor Interface are routed to peripheral extension connectors

m All EBI Signals of the AT91SAM9XE are routed to extension footprint connectors (J25)

This allows the developer to check the integrity of the components and to extend the features of the

board by adding external hardware components or boards.

Notes: 1. Only one available with the 208-lead PQFP package.
2. Not available with the 208-lead PQFP package.

ATMEL
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3.14

PIO Usage

Table 3-1. PIO Controller A

1/0 Line Peripheral A Peripheral B Comments Function
PAO SPI0O_MISO MCDBO SPI DATAFLASH, SPI/MCI SD/MMC/DATAFLASH Slot
PA1 SPI0_MOSI MCCDB (PAOQ..PA5)
PA2 SPI0_SPCK
PA3 SPIO_NPCSO0 MCDB3
PA4 RTS2 MCDB2
PA5 CTSs2 MCDBH1
PA6 MCDAO User LED
PA7 MCCDA ETHERNET DM9161A MII/RMII (IRQ)
PA8 MCCK MCI SD/MMC/DATAFLASH Slot
PA9 MCDA1 Power LED
PA10 MCDA2 ETX2 ETHERNET DM9161A Ml Interface (PA10..PA11)
PA11 MCDA3 ETX3
PA12 ETXO0 ETHERNET DM9161A RMII Interface (PA12..PA19)
PA13 ETX1
PA14 ERXO0
PA15 ERX1
PA16 ETXEN
PA17 ERXDV
PA18 ERXER
PA19 ETXCK
PA20 EMDC ETHERNET DM9161A MII/RMII Interface (PA20..PA21)
PA21 EMDIO
PA22 ADTRG ETXER ETHERNET DM9161A Ml Interface
PA23 TWD ETX2 SERIAL EEPROM (SDA)
PA24 TWCK ETX3 SERIAL EEPROM (SCL)
PA25 TCLKO ERX2 ETHERNET DM9161A Ml Interface (PA25..PA29)
PA26 TIOAO ERX3 High-Drive
PA27 TIOA1 ERXCK High-Drive
PA28 TIOA2 ECRS High-Drive
PA29 SCK1 ECOL
PA30 SCK2 RXD4 (BP3) User's interface Push Button
PA31 SCKoO TXD4 (BP4) User's interface Push Button
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Table 3-2. P1O Controller B

1/0 Line Peripheral A Peripheral B Comments Function
PBO SPI1_MISO TIOA3 Audio DAC AT73C213 (MISO)
PB1 SPI1_MOSI TIOB3 Audio DAC AT73C213 (MOSI)
PB2 SPI1_SPCK TIOA4 Audio DAC AT73C213 (SPCK)
PB3 SPI1_NPCSO0 TIOA5 Audio DAC AT73C213 (Chip Select)
PB4 TXDO COM PORT 0 (TXD)
PB5 RXDO COM PORT 0 (RXD)
PB6 TXD1 TCLK1 COM PORT 1 (TXD)
PB7 RXD1 TCLK2 COM PORT 1 (RXD)
PB8 TXD2
PB9 RXD2
PB10 TXD3 ISI_D8 (J28) IMAGE SENSOR CONNECTOR (PB10..PB13)
PB11 RXD3 ISI_D9
PB12 TXD5 ISI_D10
PB13 RXD5 ISI_D11
PB14 DRXD SERIAL DEBUG PORT(RXD)
PB15 DTXD SERIAL DEBUG PORT(TXD)
PB16 TKO TCLK3 Audio DAC AT73C213 (BCLK)
PB17 TFO TCLk4 Audio DAC AT73C213 (LRFS)
PB18 TDO TIOB4 Audio DAC AT73C213 (SDIN)
PB19 RDO TIOB5 (J28) IMAGE SENSOR CONNECTOR (CTRL2)
PB20 RKO ISI_DO (J28) IMAGE SENSOR CONNECTOR (PB20..PB31)
PB21 RFO ISI_D1
PB22 DSRO ISI_D2 Warning: Shared with COM PORT 0 (PB22..PB27)
PB23 DCDO ISI_D3
PB24 DTRO ISI_D4
PB25 RIO ISI_D5
PB26 RTSO ISI_D6
PB27 CTSO0 ISI_D7
PB28 RTS1 ISI_PCK Warning: Shared with COM PORT 1 (PB28..PB29)
PB29 CTSH ISI_VSYNC
PB30 PCKO ISI_HSYNC
PB31 PCK1 ISI_MCK

3-8
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Table 3-3. P1O Controller C

1/0 Line Peripheral A Peripheral B Comments Function
PCO ADO SCK3
PC1 AD1 PCKO Audio DAC AT73C213 (MCLK)
PC2 AD2 PCK1
PC3 AD3 SPI1_NPCS3
PC4 A23 SPI1_NPCS2 (J28) IMAGE SENSOR CONNECTOR (CTRLT1)
PC5 A24 SPI1_NPCSH1 USB_CNX (VBUS DETECT)
PC6 TIOB2 CFCE1
PC7 TIOB1 CFCE2
PC8 NCS4/CFCS0 RTS3
PC9 NCS5/CFCS1 TIOBO
PC10 A25/CFRNW CTS3
PC11 NCS2 SPI0O_NPCSH1 SPI DATAFLASH memory (Chip Select)
PC12 IRQO NCS7
PC13 FlQ NCS6 NandFlash (RDYBSY)
PC14 NCS3/NANDCS IRQ2 NandFlash (NANDCS)
PC15 NWAIT IRQ1
PC16 D16 SPIO_NPCS2 EBI Data Bus (PC16..PC31)
PC17 D17 SPI0_NPCS3
PC18 D18 SPI1_NPCSH1
PC19 D19 SPI1_NPCS2
PC20 D20 SPI1_NPCS3
PC21 D21 EF100
PC22 D22 TCLK5
PC23 D23
PC24 D24
PC25 D25
PC26 D26
PC27 D27
PC28 D28
PC29 D29
PC30 D30
PC31 D31
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Section 4

Configuration

4.1 Jumpers

Table 4-1. Jumpers Configuration

Designation Default Setting | Feature
J2 Closed 3.3V Jumper("
Forces power on.
J3 Closed To use the software shutdown control, J3 must be opened. 3V
battery backup must be present.
J6 Closed VDDPLL Jumper(")
Erase/Normal operation mode
J7 2-3 1-2: Erase entire flash chip
2-3 or open: Normal operating mode
Slow Clock OSCSEL
J9 2-3 1-2: Internal RC Oscillator
2-3: External Crystal Oscillator
J10 Closed VDDBU Jumper(”
J12 Closed VDDCORE Jumper(")
J15 Closed Enables Ethernet Auto MDIX control
J32 Closed Enables the use of the embedded NANDFLASH device (MN6xx)
J33 Closed Enables the use of the embedded DATAFLASH device (MN9)
Notes: 1. These jumpers are provided for power consumption measurement. By default, they are

closed. To use this feature, the user has to open the strap and insert an ammeter.

AT91SAMOXE-EK Evaluation Board User Guide

4-1

6311A-ATARM-04-Feb-08




4.2 JTAG/ICE
Table 4-2. JTAG/ICE Configuration
Designation Default Setting Feature
S1 Opened Disables the ICE NTRST input
S2 Opened Selects ICE mode or JTAG mode
s3 Opened Disables TCK <-> RTCK local loop. If S3 is closed, R13 must be
unsoldered.
R13 Soldered Enables the ICE RTCK return. S3 must be opened
R14 Soldered Enables the ICE NRST input
4.3 Microcontroller Clock
Table 4-3. Microcontroller Clock Configuration
Designation Default Setting Feature
R18/R20 Soldered Enables the use of 18.432MHz crystal. If an external clock is used,
sS4 Opened R18/R20 must be unsoldered and S4 closed.
J9 Slow Clock Setting. See Table 4-1.
4.4 Memory Configuration
Table 4-4. Memory Configuration
Designation Default Setting Feature
SDRAM
R31 Soldered Enables MN7 Chip select access
R32 Soldered Enables MN8 Chip select access
NAND Flash (MN6x)
R34 Soldered Enables the use of Ready Busy signal
S6 Opened Disables write protection.
SERIAL DATAFLASH (MN9)
S5 Opened Disables the write protection.
TWI SERIAL EEPROM (MN10)
R46 Soldered Enables SCL access
R47 Soldered Enables SDA access
4-2 &Elo AT91SAMIXE-EK Evaluation Board User Guide
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4.5 Ethernet
RMIl is the factory default mode.

To evaluate the MIl mode, the user has to unsolder R49, R50, R127, close S7, S8 and populate R119 to

R126, C88, C89, Y4.

4.6 Miscellaneous

Refer to the TOP level schematic for the PIO usage.

Table 4-5. Miscellaneous

Designation Default Setting Feature
R82 Soldered USB DEVICE: Enables the use of the USBCNX signal
Rr2 Soldered DBGU COM Port: Enables the use of DTXD output signal.
R73 Soldered Enables the use of DRXD input.
RS232 COM Port 0: Enable the use of output signals.
R94 RTSO
R95 Soldered TXDO
R96 DTRO
RS232 COM Port 0: Enable the use of input signals.
R98 DCDo
R101 DSRO
21 82 Soldered ?I'(g(())
R105 RIO
R106 Enables all MAX3241E outputs buffer
RS232 COM Port 1: Enables the use of output signals.
2:: Soldered :;(l_g;l
RS232 COM Port 1: Enables the use of input signals.
222 Soldered 2;(211
TP1 N.A GND Test point
TP2 N.A GND Test point.
TP3 N.A GND Test point.
TP4 N.A GND Test point.
TP5 N.A Reserved: do not use
TP6 N.A Reserved: do not use
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Section 5

Schematics

5.1 Schematics
This section contains the following schematics:

Board Diagram - Schematic Top Level
Power supply and audio

217-ball BGA AT91SAM9XE Microcontroller
208-pin LQFP AT91SAM9XE Microcontroller
Memory

Ethernet

Serial Interface

Expansion and User Interface

AT91SAMOXE-EK Evaluation Board User Guide 5-1
6311A-ATARM-04-Feb-08




101 9pUBJO 9500 RS OGEZLOTE B 10 K Lo i Lopcide Apedosd o

z

ousate sl

EINT]
90/CL/EY

‘s3a

odr

1103 LINIl ¥

Wvdovia
AF-IX6WVSIELY

Ter olod

Tl olad

[1e0lvd

1S3N

@[5l 0lod
@1 0lad
@ lic olvd
@ LSuN
0SON

3MANVYN
300NVYN

Q¥N"3040

O¥MN IMN™IMLD

|O|o|o|?)

S 39Vd - AMOW3N

Mo
m vas
22 o tZvd am
o> vevd SOML
2 Ll
g
»
Sm LSuN TSaN
22 0
3 oS 17od }SOdN 0IdS
w Zvd 0dS 0ldS
T
o wﬁw vd €00 ISOW 0IdS
N e1va vd MOOW _
>z| u3avay va «M wa%%_x‘ 0S0dN 0IdS
WD aydvo o~ 18QON _
* 08QOW OSIN0IdS
I
<]
z
z
Z Old
iy Old IMANVN
& 30ANYN
T
SYMNESEN_MOIHD = EMN_ESEN_MOIHD
LYMN™ISENJOI40 ToaN LYMNTISEN Y0140
IHN0as 3H0as
w %0as %0as
m LSON"S0as 1SON"S0as
> 3IMas 3Imas
ES oKvas 01vas
SV SV0
Svy Svy
Iri-olv 2zl
- 2z 0lv
l1eala rm ﬁﬁ [reala

L3INY3HLT 1SV sdaw 00L/0L

W1D434/50X13

Tie oV

RERTE]

8daH
8NaH
c
VdQH &
VWGH w
e add 301A3a
XNOBSN
2
%3
N
w
N
S
lerolad
T¢ 0lad
0SOdN_HIdS
HOdS_LIdS
ISOW_tIdS
OSIN™HdS
ML
04l
odL
0%0d /
S170l0d
NGHS [t
o a31¥3MOd

8 € 3OVd - IX6WVS161Y

¢ 39Vd - 0IdNY 8 AlddNS ¥3MOd

A

)

A

)

A

)




|

[ 4

"SEU9900H 5910 WP 50D P UogR G U 0 PG OESIG P OTpOLEes Apedod 1 8 Hewee L

.@.._w. 0Iany % A1ddNs ¥3mod

AF-IX6WVSIELY

EINT] ‘s3a
90/gLEL]  Odr

1103 LINIl ¥

ene
3
aanso
108 i
sS4 BT | saun
NIaS > S
ION NAGEZE I
OVGON, o
4N00L ANOOT
i -
= ._- Ea M S
4NO0L
010 = EJ—" -B 3 Won
S [Shaanvy
ova0oA O . o
ene © 2 ooy
=
1suN[—> 2 T
¥ o 3Aons
50, o =
10 = 22
NG = 2
1noa T T
12OV
>0t
2
ene

A9
4100k 41/ 110

’ A

eA9 |\ 910 v
drlgol 03M3LS YOVFANOHd §°€

yr

4

30V4431NI Ovd Oldny

AINIOd 1S3L ANO

azEamod [ F——AA—1

Valal

9z sz
174 r4

1334 3AISTHAY

= ——<_1 NaHs
o
ENI ~
#1904 AN N3 XEW Sl T
| oLy 6 4ds)
Ay 10
| 84 = oo g L NO
005098dL
- d3IMOd
._- ) 30404
| 1noa NIA | ;hm WN er
Mogl drizg
B 1o [gE0_Weodio mig b
Fa3eosHs
# g q o
EL EL
9 [}
ZovZTIWTI
)
arlo arioy d ) AS
¥ €] L [¥%) drigee
>>o._umw T g4 ano as | T = W»
*
¢ LnoA NIA [ —®
o an AOL 004 1
eAE 4rioy 28] AS AINO NS
e} a3aLvino3ad
JUNSYIN LNIHHNO EAE
£'6-03VEBILT
¥Hozh INW
Y

ENE

MSVIN ¥3aTOS ON HLIM
ONDINIS LY3H 04 Y3V d43dd0OD WO 34VNOS 0




| i z I € I [ v S I 9 I L I 8
3811p39202d 853 0} 39pUaLI0 9800XD S LOGE ZUOLYE LRI M0 IO LOIESNA PuUe LOIRNPOIdRy Auedoad 1o 5| waweasde sy
JUNSVIW LNIFHUNO THOOAAA
@._w. £12v¥98-3X6NYSI6LY AOL —
ene ene AL O—QRI— NaHS - -
Tl = 4N0OL  aNookdroL  4NooL 4NOOL  4NOOL = =
avosf T HI"IXGNVSIELY S0 E¥OT¥O 0¥ R R zr _ %0 €0
| _=iva | _s3a 4NooL 4N0oL 4NOOL  AN0OL == = = 4N0OL 4N0OL 4N0oL zdg 4NO0oL
_|o0reuEr| odr [ tia3 LN v 1L3ssnoa [7%e) v§0 130 9 5eQ, €50 €0 w dn 3Mvm = 9
O A NIy S
0 dro) > do aroy
Y == lu._ll = lu._lmmo 12 Sou._ll === = 31004 N _1 o T
[2Y =
o <
*Woiaan FU00adA oir c S
= m o
eAe A8aan 6r © R & vroLLagWN v
—1 aNov Q3LvINdOd LON )
= oo eLe LbeE bbbl LELELLRRLELL R CEEL B B ORE o S
== zzy M0 Rk p E R B RhpRRPlFPRFERPEBRRERP b E R P P b R R
o 120 osEoomﬂ_n
< < < < < < < < < < < < (2]
ELLT n—vu_z_.,_ov u»m__“ H VYNYAND [} S © O S © O Wmmmmmmmmmmmmmmmmmmmm S © © © m [} I W 138050
€0 ~=— 0€D ——t o o © O o © O [siviviviviviviviviviviviviviviviviviviviv] o 0 0O 0 o o o =
= 620 == dN0OL ) 5 5 o 5 6 o o 0 06 O @ @ zZ 5 =
820 9 % 9 3 = £ = S 9 9 9 < < 4dot a3.1vINdOd LON
R 2 3 3 3 2 3 2 2 ZENIX — ey
A nﬁ VYNVAaA m m m m CENIX 920 _
& \AAS 7o amseLZe Hz
EAE 4doL
— 1 FERINY zeLNOX AT — —¢ 20 8r o
— NIX |2|ﬂ(llqm|=|. 1ot ’
— 1SL NIX™ ™ \0 Ozy 4 ELTENS
ZHiNzEY 84
4do
3svy3 1N0X —
NOX ™40 81y £eo
T1daNe
m
LsEN Noos =
fis)
IMANVYN IMANYN 11daan oAl
1S3 mOazs,_ﬁ 30aNYN zd TIdaan p—o
T1daNe or
o T
w €YMN €SEN MOIHO EUMN/ESEN/MOIZD 4N00L -ﬁ
-— LIMNISEN_HOIH0 L 4MN/LSEN/SOIHO o T
1dg O0¥MN IMN IM4D O¥MN/IMN/AMED 11daan N
Al = 4NL El
o Q¥N"3030 < }——py{ Q¥N/3040 — a5
0SON 0SON ! A%
1SON"S0as 1SON/ISOas SLoshY
eAE
500s %0as ON fpg—x -
5:] =3
3H0as ro 2M0as =
oLvas e 01vas
3Imas - 3mas LSUIN oy TSUIN g E-— + o+
+ +
m«mﬁ & 1asomr o3 RECeTG zs @ B —raaan FET TR e
== L
ALY o7y SIEY] P WM ST RE ] b
v %Y MOL + o+
— STH ML
12y SWL {7 o+
ey UV | pA%) SWL
4% 1aL + o+
“ 0zy__ b9 | o1y oI 1aL I o+
« B 84 aNaH anaH TSUIN 301 i
y—g| Lhvive 8daH gdaH
9Lv/ove
v 2 e 3OV4YILNI 30!
5 w« VdaH VdaH oL
v av waa waa ruy
v LY daa daa
y—7 0vY
v 90 %Y
—v &V ¥OXL/OMOS/LEVd prr . mmmmsm == - ene
o v YAXYEHIS/0EVd [—er——rEl I ———RIsiHaaA |
v 9V 100I/MS/6LYd (—rrg——t i) | ————2WOIdaA |
TS SY S$¥03/2V0IL/8ZYd Iﬂ|w~<n/ | JHOOAAA |
oo Y HOXY/YOILILEYd [r—TEVa | |
o — £V EXYIOVOLLOZY [—ora—riEIE) | anov
—p oY EXUFHONTOLISTYd (—gr—r ST aanvwy !
Y—Fv| LVIRSENZEMN EXLIAOMUVEYd |gr—aove ! da3un |
2| OV/0SEN CXLIAMUELYd |-org—LETe ! |
¥3AX13/9¥1av/ZeyVd j/ | WW ESCER
i s
g T ud (AZN [ |
- ria MOXLI/6LYd [rr o | w dmim
= PO T , neaan
= ™H vIn vd
| NIXLI/9Vd |ryry v | ———>>138080 |
Sta—7 0La VXHF/SIVd oy o | |
a—ra 8@ XMWY [y v | D TNX
5—o 8d VXLI/ELYd [y <n | ZeLnox |
a5 L@ OX13/2IVd |5y 7
4 % EX1I/EVAOW/LYd |5 o ! NIX !
a7 5@ TX13ZYAOWI0LYd |1 v I——>>nox |
T vQ VVQOW/BYd |7 v ! |
4 ¢ea _ MOOW/BYd [T v | T1dAAA |
5—a <@ 3 wod VAOOW/LYd [ <n | VOuTId |
o \a vonon & 2953 ” 5 24 0YAOW/9Vd 1T Az | ,
39— 0a 23333 2 2982 939 _2e_ _ 23550 V8AOWZSLO/SYd |1 o
d ,L_L_Jo_ums ZE>Z00°0 _Swm,sm$ GBG_ _ D55 . o223 C8AOW/ZS LYY e <n I ——— > 7asovir !
gmE533T0o230052482'22 22292250 882233 ‘oo Oo $d5o CH900W0SIAN0IS/EVd [y £ I —— S IsuIN |
2000995800200 ~mmISS 838 mmmmw%_lmww,a_umm_lm 22388 5% =233 %0dS0IdS/eVd |- v | ——>> odL |
9dL B 75{ 9N mmmznmRWN%uwwoouussmmww 3650330000982 80035333 82 5 2,0 SQ00WISONC0IdS/Vd |7 < | ————>> 0Ly |
B 9N 2223888 RR3S8930058 3202085558855 94 0dA5A023 2B IREXXXXIIIIARITY== 0gQOWOSIN 01dS/0Vd Vd —S$01
sdl CE R R NB RN 2500008288233 0000 2222885288328 32855333888853888032 e vd [ i
wmwwmwmwmwwwddwdwdwmwdwmmmmmmmwm wwdwdwdwddwwwmwmwmwwwwmmmwmmmwﬁm ! \aL |
QR RREERERRRR22222222223333000000 SR e EERRR R AR R IR R R DDm B DB (IR I
LEBBRNBERENRBexI00ron2008288R8828 2888 N8RRENRE0s350r0n200038RR3828 le-ava
- - - - YN — 1NIHdd1004 802d40d OL
SEPREFFEBERRFESFRERRERREREEERGRE wmuwmwdemmmmmmmmmwmwﬂmmmmmmwmmw
L 1 4 1 0 1 S0 51 S ST S Lo e o e P T 1] e e e e ] e e o e e A
KNS ISP NS t b sl sl e el et sl e e s 8|S\
[2270]Y < e 2|83 R (S| RR[B[RIR(S
[leola [ie olad
[s10lod




v I [3 I
L e T T e e T

©
<

|
®
©
~
©

6= 802d4DTIX6NVSIELY 4N0oL dNOOL  ANOOL  dNOO) 4NOOL  ANOOK 4N00L  4NOOK
Tl = 190 590 €90 180 650 180 ¥e0  ze0
avosf T HI"IXGNVSIELY = dN0OL  d4NOOL  dNOOL  dNOOL 4N00L  4NOOK = 4NOOL  4NOOL dNOOL == dNOOK
| =iva | saa T Teeo Tyed0 “zeo Toed 850 060 - 6co  £8D . 4SO
[ S0cuEr [ ©dr [ diaa unij v O = H HHHHHHH H
 A—
13|V TITITII 11
._- ._- K ngaan
ISIHAAA, < woiaan 34000aA >
% > NaHs
EAE K dnvim v
4NooL = I SR U SN B E BEERREBENp bk kb B K B ko I I
5 ook 3 BRBRE b B R REEREBRRREBBRERRE N B 3
anov,
< < £ £ £ £ £ < < < < < [oXoJoloXoloXoNokooXoRokokoRoXo)o) < < £ < < @ < ® s
H vNvane 9 888868 88 8 8 8 8 5666566565565656685 g 888 8 & © 5 Z 138080 fpp——<K135050
dN00} Qe o O O 0 0 O O O o 0 O O 9 9 9 a9 9 @ @ zZ 3
8¥0 o DT T U U T T T £ 2 £ =2 o © O O O c <
T = S © 6 © 5 o o X X D D D ZENIX <K ZeNIX
aanvy) o YNvaaa mom m m m
ERENI yanes IEECTACNY ZELNOX fep———————<L Z6LNOX
NIX <K NIX
ISLy———————5 5L
ISVID>—————————————{ ISW3 LNOX fe——<K 1n0X
TIdaN® _ .
188N > ISHN ST
IMANVN IMANVYN TIdaaA
mooz<zM _HNHH J0aNYN ST
TIAND [
CUMN ESEN MOIHO SUMN/ESEN/MOIAD
LHMN_LSEN_¥OI4D: LYMN/LSEN/YOI4D
OMMN"IMN ™ 3MI0 OMMN/AMN/AMO T1dAAA |5y . < Tdaan
QUN"3040<__—————————5 Q¥N/304D .
VOUTd <K vouTId
0SON 0SON
LSON S0as LSON/SOas
»0as %008 oN
20aS T Boas Fzer>
01vas o7 0hvas
amas o7 3Mas ISUINfer—— & IsuIN

Sv0 Svo J3sovir K 3sovir
SYY svy 0QL 7> 0dl

HOLY e—————————SS501y
o v oL oL
78 ey SWL SWL
L 1al 1aL
57 61Y
= 8
g Lhwiiva
75 9Lviove
L YINGH VINGH
o VY VdaH vdaH
L
L naag waa
S daa daa
7o 0 -
6v
v 8%
8y
v 68
Vo v
5 ov 1003/1408/62Yd [ =
Y sV SUOITYOLLETYd |——SEVI °
Y 7Y MOX¥I/LYOIL/L2vd |5 Sevd
Yo £V £X43/0YO0IL/9ZYd [ v
ch XU [V
g5 VIZSENZEMN EXLIAMOMLITEYd [H——Fe
LY e OviosaN SX1IAMLIESY |-gr—Td
¥IXLIOULAVICTYd [—rrr—E N
OIaWT/12¥d [ cvd
s1a 0aW3/02Vd d
[4] via MOX. S0C vd
47 13/61vd [r5 e
d o ea uIXNT/BLYd [T v
d aa AQXN3/L1Yd |t e
TR it N3X13/94vd [ o e
4 #oa |X¥3/51Vd [gar e
45 6a X371V [gar d
q] vd
4 ea IXL3/ELYd [557 7
d 2 0XL3/z1vd [f3r e
e Es EXLEYAOW/) LV |5y e
4 sa eXL3/2YAdWO0LVd | —Ebve
4 ra IYAOWIBYd [y e
o €a _ MOOW/BYd |—or L
4o ea 3 o YADOWILVd |7 d
d 1a 8 %$9%3%2 = B 0vAOW/OVd vd
a_Z0T Lo00e ¥ 2883 1237 oZdd TBT Vd
g 0a 899383 2 oSgra 99 _2o 333 V8ADWIZSLO/SVd
a 90T ~=255 &6 2236 T ) »>000 T8T Vd
2222258 SBZ2Z29°0 ,I%M_Sﬁm BDD_ — 12} — MWWW C8QOWESL¥IvYd [—rgT vd
Mﬁwwwwwm_mw 298233z L, 5328080225380 o 88 3339 mmn_os_amwmm 0IdS/EVd f—gy v
X2 555 =2QoEgD 23] [} oEQ S5 ===
geggegezsd =300859¢ 2% $5855385853888589 35, S5, zooC  scoowisow —
2239989380882 08058 T 22885558 53  9R0duad703228377xX8 So2X23ZYIBSE 0aqdwosIn oidsiovd e
SEEENEREUNSeaaTul BEugeply 98 2322885855553885508 2333328888233 o0 vd
VUUVUVUVUVUUVUVDUUUUUUUUUTD VU= == 55 VUUVUVUVUVUUVUUVUVUVUUVUUTUUU il REID=SEL ==
SO0CR8R0RRRER2222222 228833535 53 ZBIRNRITIRRBII2R2R 2RFIRIRRnno
LB ENERRENRECsInare 2088888 28 23BRNBRRINNScmisar 2o83%3R2RJ23
] | [1€70lvd
NNNNNNNRRANRNNNRR 9@999999 NNNNNNNRRRRR"HYNYS NNYNNNRANNNNRA ONIN
FRRRREERBEEEREERER RBBRRBRR BRERRRBREERERRBERR BEBRPRPPREP
FREREBRRREBRREBRBEN BRPFREBRBRRPE RR
olo|ololololololololololo|o|o|o| o] o|v  [o|o|o|o|o|v|v|o o|o 9| 0|-0| | 9| 0| 0| | v|v| 00| V| 0| V|| V| © 9| v|-9| 0| 0| | v | v|v|T|U
e wmauumg&aummmummmm B it o O el e e e e e b S e
l1e-ola {1 [eolad

[s10lod




-&-E= ANOWIN
71
] —\\FWA_(UW
\ 3ilva ‘saa .
| 90/ZUEL] ©dr | 1ia3 L] WO¥d33 TVI¥3S =
vas
108 v
ay¥vo OWIN/ advD ds = e D= =  Q3LvINdOd LON |
e AN} ,
€8 ¥
- 4N00} 580 z1va 7 SSA ON | ok e SSA ON |
£1va ssA oN [ ssA N
2 ano | oN e ssA on [ |
Fd oN R oN R
L oene 7 20A oN 2 200 oN e
= : < o7 900 N o 9 N =
= o] EnE b N X
o1va ! >—r{ oN ON g 780 e ON g 7
L _ m 11va | gz 2N ON X I g 2N =
St on oN P X _lnnl Jud N o
F EIr *—pe ON ON X >—ge—{ ON ON —x
- , ___lnnlmm mmz wn im sLo/ wn im 7 =
I d -
g ON oN [ a__Zlvion ON—x |
7 S ON oN [ a_Zlewon oN [
Mol A0 *—gp ON ON X 55 cO/! ON 7—X 7 9s
B vy | ] on oN a_T71on oN [
S o g Floon
| >—gr{ ON g 5] 89! : oLy vy
ene dm d 80/1 am Ae
= Lo I EEELD d__Z1,0n M
N3dO ATIVIWHON (e o A P a A P a S > serqy
103108d LM comam2 ¥ T3 e 77 Son ] 20 O 2o
<@ HSY14VLVa 1VIY3S 7 T YOl 0 |0 g ron L) S U SOANWN
v €0/l IN —= 3 e €0/! IM g—t FTOAALL] IMANYN
dam 1353 | <] 1suN | e <o By o 9! e SO 300NN
o e 370 [ 5—2I¥ a__% 1oon 370 [5—2Y, )
o 7 4 o 310 a9 o310
14 U m W2 T T8 TaoNm TP SN TIG-9T VNI )
ANOO} 4 [ Yy e
280 m INI¥dL004 1vNnd
lst-ola
Ene HSVYI14ANVN
oLy
i3
ENE 0 zed —
<] 1sON"s2aS
) oLy : ¥0  ied
= 0ed =
oLy 5
OSSA SO OSSA )
o o DER Bl o oy o EEIER R we
4NOOL  4NOOJ== dN0OL  ANOOL oo ANOOL  ANOOL == dNooL  NOO! Doon
180 6L 5 . 50 Son Y] S— vo_ 2 040 , 890 Son svy - svy K
SsA swo [ —SV8. S5 sV Svd S0
) o
T HAOA | <] C4MNTESEN MOIHD T HAOQ |5 <] LMMNTISENHOIHD
oaan woa fg—m0o T =] ©aaA woa g7 o v
| oaan seN W | ©aan 0
©aaA MO tge———eee<__ ] ¥00S
5 Baan o 3oas %1 oaan Moas
1]
aan DO fr——msmme<__] IHOAS
<] don 30— =voas 1 aan PAoas
23 .
 aan ON frx { aan R e
EAE O . W gy EAE O . £ IV
1Ed T vioa ] — a7 vioa \va o \ve
0€d = eroa ova 1ve q_={eoa ova ove
e o5 £100 oc ova d z1oa ove
820 %7 1 lioa Ly d_%1/iog WY |
e d
Led 7 1 o100 % v d_Zlooa oW [oo————<_] oivas &Y
920 i 2z 0Ivas i 0Ivas
600 v a7 1eoa ov [ o= o
5¢d ™" 1 0a 8y [o% v d 800 Y
e 154 53 0LV a1 50 w 0y
100 ™ d_= = v
£ed 12 < v g 900 ov
900 ov a = 2 v
(440 42 a3 v d soa B
soa v d_- a2 v
1¢d o 0 v g ¥oa v
a voa v ad_o = v
0cd g e v d €0a v
d £0a &Y a7 4 v a
610 z 24 v g zoa ov
810 G cod [ GC Y a G GC Y
81 5 roa W {2 v g_71ioa w e v
4g 0oa ov [ v a7 ooa ov [2S v
) BN INR
lig-ola
< [r1 0l




Ut LoRrpoidey Apedod o |

z

weesbe s

EINT]
90/CL/EY

‘s3a

odr

1103 LINIl ¥

JENCERTE]
AF-IX6WVSIELY

AA

17

GL

w0,

GL

©
'

%

&

|
I
B

HL3 aND R
¥0 5oy 0 voy
l_\ AL
drioy
H 660
ene
*—g{ ON 1353y | <] 1saN
LOVBINI X—p7] SISINITSISTIEYD  NMAYMd [  AA—
7 2doreaal 0 oM
1d0/LaT1 anoa
00} 433dS 2 odoroazt anoa [
re— 300Na31 aNea |y
NS RENGE]
X31dna 114 %l 0AG | "
os's 4NooL 0 860
aana ——
8gy 0% uZoS- 160
HOLO3INNOD LINH3HLT Svrd 953408 AaAQ |5 it
Hi5aNS VAN 4NooL T 960 sir
_ aNev o
ene HLTaND 7] anov ene - ™~
INOOL = aneov XIGNSIA | AS
' §60 Noos t—A—g— L0 HINIOW 0L HLNIGW
g _ 60 ~oian Iﬂr 30 [ olaW
HL3 aND A0 ariol VOOn davieLena 2an AN
uan:/ oL | 4NooL t HAAAY ve
p. L L —
2 2 L HLO = €60 5= 280 YAVAHAISYO S¥0
<$ < B %! %L dNool | g¢ yaany IINY10D < &0 oLy 100
6 [ae 4NOOL &= GY6Y 66V 160 T I T (XY <~ oene
2010 ved B oono . - ULy QXU XY | 400 Leld e
YOXLA3 XL |57 % T =R
3 X ~ ~
3AONLSIUAT_XY | QXY
. ¥3SIE0LNTO X | = T Wv:o X
. ] x 0QVAHA/0OXY [ 0axy
LOYAHA/LAXY |5 1axy
0 voon ZQVAH/ZaXY [ =% - T zaxy
EQVAHd/EXY (57 % cey eaxy
o XL _
3LVI0SIBOXL W5 _
12 N3 XL |~ N3 XL
0ax1 (< 0axL
— e LOXL [ 1axt
— e — o
P B %l %l r H0 ]
6267 66V - s
229 1o¥ LIX ZLIXIM10743Y = o —
TINA
.._Eln_zwA | =
4NOOL 060 T S EQ oF;
4dez =
880 R
_ LNOC S8
ELN ] 3— ZHW 0§
80 12 aaa 40}
A
. ‘
pajeindod Jou ale yA pue 680'880 ‘9Z1Y 01 61 1Y
Bumes Aiojoey sy st [IINY ° or e




| i z

"SEU9900H 5910 WP 50D P UogR G U 0 PG OESIG P OTpOLEes Apedod 1 8 Hewee L

SIOVAUILNI TVIHIS
AF-IX6WVSIELY

EINT] ‘s3a
90/gLEL]  Odr

1103 LINIl ¥

M00L 204
3LYZEXVYIN
EnE O \/\/\ll_
<" | nans 7\ g I 0 90LY _
M
A— > o
8 [ nIsy 7_\\ Lnogy | SF [
B AAN— > 0510
LNy 7_\\ Loovy | 9F w0 poLy
B AAN— > oaxy
9 nIew _~/\\ LOOEd T 0 cory
M
AA— > ousa
S [nIzy 7_\\ Lnozy | 8F [
B AAN—_>0a0a
¥ nImy | Loty | BF w0 g6y
= o>
0zr
—\ 13
AA—<__] od1a
o L PSRN NIEL | <P w0 o6y
0 T o] ANN—<]
3 it] 0T | rnozz ~ NIzl | €F 0axL
O+ ¥ia ¥0  c6M
e, ol ) ol AN—<_] os1y
o T () [ B EERLE ¥ vey
o= STy aN00L N e
o axy 9240 t 3 3004
O 9 BSC 164 =
T a 4N00L
5210 ' " . 4N00}
i A\ =
QFTONY LHOIN I TV e 8 ddSl = o8 ddSh 9
I = %) €210
4N00L EAE nEG_H\/
[24%) ANOOL Y H6E 4N0OL
1¥0d INOD 2€2SY o o o] noa—> i | A o
ene VINR o84 \/\/\mﬂ\\\ . N>
I
T 6Ir
MvZozENaY JOV4Y3LINIIOINIA SN | &5 !
S'L
I
T __v 5 AA— > 1810 | 84 ”
w0 88y = | ,
- __W - AA—T > Lo Q31vINdod 1oN
¥ o8y o
T < 13 VIAN— IsLy ez
N [N ve
< ANA—<]
Laxt XNOgSN
4N00L " >Z - i H o eed Wy O 18¥ gl
8110 t 9
001
4N00) 08y
9110 " 2 ANO0L
b 4 5 1110
QI1ONY LHO FTVIN e € B B
ANOOL eAE Q3LvINdOd LON
L4Od INOD Z€2SY S aon
TINW " wgt doL | ddzy
R [y 181 €10 o= Jdzy
= | | [AA%)
or HVZ0ZENaY [
|_m/ a4aH ory 6E 1
L~ & waw [Z5] H6E
¥0 2¥ R R R R R
O Bl > cr 0 el > axua T T T T anon
oo > aawvindod 1o 7] 4No0o) 8010
0 . ‘/h_ - ANA— axia [V sgh !
O o1 x e v 041 Hdsy = dsv h -
O T aXL A | | | o %)
o axg 0 69y Jou we - -
O v % 4N} " &o:w 1 Sioo) (78
O 71— 1010 viaH X H6E voo = [<E
4NoOL E g
4N00L 9010 eAE N—
QFTONY LHOIN IV 5010 " B JOV4H3LNI LSOH gsn our
d ©N4g3d 1vIY3s H




| i Z I € 14 v S 9 I L I 8
@._w. 1N 8 NOISNYdX3 re - - - - - /- /0 /7
——
_ L Lawos| ™ M3IX6NVSIELY .= |
\ | 3lvad ‘s3a
| o0/cl/Er] _odr | Lia3 LN O o 7 ,
vdg @ tTeva
13V e |
| |
, |
7 ssa
|
R edg @ T oeva ovd .\.\_A
= | S Hozz 8h |
T N33UO
FI i |
5€L0
d3.LviNndod LON = , eAE p
| X[ T e
eier ”IA ! Z40 he JOV4HILNI ¥3SN
e — 4n 2y
zen | ox, A
ler T
o
NN EAE
%4
d3.LviNndod LON
(000 Tead HOLOINNOD HOSNIS FOVINI
suN > I LA I A7 4 0zad
0cT 02V 618d Z3dvds o
n\l m U mm [ €1ad _Eikn_ S
VdS e 212 Zi8d BC T L] 6lvLva_Is|
vdS 0¢ad Lo ooo] v < Jamanwn 018d 129 ww 5T [ca8d 1vaTis
e n\ |m”m 9zad 7 mm [ Scad E/EB S|
v28d C TC £28d elvLva_isi
S o golus <] 30aNWN Zcad ve | B8 e tead — livivasi
e n\l pAZe) ZSON 0cad i
pAL:] 23040 828d or
iR L L SSON 15040 0¢ad v1| B e
o H e
IVWN_9rd org |£8d 43
T R Ca n e s aML tevd v R 7 72vd SOML
Eize) iy 1 S
0as - kL2 Q¥N 3040 _ N0 o Tered Y T L Tl g [ a0 eory 724 FIMIND Old
vas W oo ddo e CUMN ESENMOIHO e L
VSON 05030 = =
0140 n\llﬂm| ser
7 i V47 I B R le T
SON W €10 MNY4D 52V 4ot droy
‘ ETT ETg vev A0} A0V
008 oo ISty oV €10 1ELO
— = T T
ey < [45:] v 1td
AL SodSotory v T0ed ¢
229 v 62 AN0OK I AN0OK
oiv_1d [24:] v 82 EELD  gpg 8AL 0£40
A ARAE! oo 23 v 2a
Y29 0V,  9za
1y 0 org v 52
[ ARUE] oo dSotry v ¥
50 v ¥
TS T r zn 2av 30 0ld 8 0ld vV Old
IARCER 24 v 12 12V
89 v 02a 02V = = = = =
u RR NOY RR RR
80U 8d
— Y CSBN G2 Lo oS0ty k4. 4d oLy 43— B aanv He O aw
5 i yia yix EAE O—ge MM [ge—O €Ae MM ce—0 €Ae EAE Ot MM oe—0 €Ae
5ca 4 n\ £} 52d 91a X i3 TE TE i3 TE
6ca 3 o0 507y sza 5ld 51V 0Eq__Ct ww & Jed ww TE jcad 0EVd 13 ww TE TEVd
90 44 via [1x7 800 UE | o [BC 6ed ET RETEEN 82vd LCH = 6evd N
AT A7 L 12a €10 1Y 90U | pp [Z€ Ld Bm [ZZ_&adN 92vd % gm [ 12vd |
vea  oF ov 02Q [4Xe] 4] ved 9| po [SC Sed EE e vevd % mm 52 Sevd |
) a 11 V1Y ced VT g [5C q ET REEN 22vd L2 - BAZA\
1059 o o8 a qa 01V 0cd_ <] g [7€ EIf REEEEN Ocvd ‘e [+ icvd
AL oV a QA 6V 100 g [T Hm oL _6lad ¥0 LMY vd £ v 0| o [ B S T olvd \] ¥0 p-2¥¥
70 a B\ A\ 010 8 | e [ZF 2w = d ¥0 L2y Polvd T T 8| o [ 2 L va\] ¥0 z-Lu¥
A A7 q 1QN v\  £SON SOGNYN 710d 2d 9| pp [T 2w = d ¥0 €-8MY vd € v 9| o [ S S T 5ivd\] ¥0 peuy
via 73 vV [Xe I\ v\ ISON_¢10d 2d_ 71| m [T 2w d ¥ 1-8¥Y vd ¥ T 7| i [ S Z va\] ¥0 z-8uy
3e) q SQN SV MNZ0_52v_010d 0d | p [T Hm [L_tlad vd " mm [ vd
I N7 e e\ A\ ¥SON 05040 _ 80d 0d_ U] g [B N 15030 E e vd U mm |2 vd
60 €3 £V q €Q N A\ 13030__90d 0d Tl pm [Z 23030 98d 9| g [Z28dN Vd | mm [Z Ivd
[5) e [\ A\ €2V vod vod 9| g [S 4] vad | g [T 68dN vvd | gm 2 5vd
R A7 q 1a\] 1V ZSEN ZUMN IV ©0d 7| gm [£ c8d V| g [T €8dN ovd 7 gm £ £vd
RE] [44 a 0a\ AEENA od ¢ T 0ad ¢ T Jad vd [4 T vd
Tﬁuy&\lom i D ver ozr ear
e ola [ez olv [510lod [ieolad [ie0lvd
dOL 00} 8sodsepul

ser




AIMEL

— — — — — — — /6
Section 6
Revision History
6.1 Revision History
Table 6-1.
Change Request
Document Comments Ref.
6311A First issue.
AT91SAMOXE-EK Evaluation Board User Guide 6-1

6311A-ATARM-04-Feb-08



AIMEL

6-2 I () AT91SAMOXE-EK Evaluation Board User Guide
6311A-ATARM-04-Feb-08




AIMEL

Y 5

Headquarters

Atmel Corporation
2325 Orchard Parkway
San Jose, CA 95131
USA

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

International

Atmel Asia

Room 1219

Chinachem Golden Plaza
77 Mody Road Tsimshatsui
East Kowloon

Hong Kong

Tel: (852) 2721-9778

Fax: (852) 2722-1369

Atmel Europe

Le Krebs

8, Rue Jean-Pierre Timbaud
BP 309

78054 Saint-Quentin-en-
Yvelines Cedex

France

Tel: (33) 1-30-60-70-00

Atmel Japan

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

Chuo-ku, Tokyo 104-0033
Japan

Tel: (81) 3-3523-3551

Fax: (81) 3-3523-7581

Fax: (33) 1-30-60-71-11

Product Contact

Web Site Technical Support Sales Contacts
www.atmel.com AT91SAM SupportAtmel techincal www.atmel.com/contacts/
www.atmel.com/AT91SAM support

Literature Requests
www.atmel.com/literature

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

[=]
o
o
o
=
o
a

ARMa

© 2007 Atmel Corporation. All rights reserved. Atmel®, logo and combinations thereof, DataFlash® and others are registered trademarks or
trademarks of Atmel Corporation or its subsidiaries. ARM®, the ARMPowered® logo and others are registered trademarks or trademarks of ARM
Ltd. Other terms and product names may be trademarks of others.

6311A-ATARM-04-Feb-08



X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Development Boards & Kits- ARM category:
Click to view products by Microchip manufacturer:

Other Similar products are found below :

SAFETI-HSK-RM48 PICOHOBBITFL CC-ACC-MMK-2443 EVALSPEAR320CPU TMDX570LS04HDK TXSD-SV70 TXSD-SV71

Y GRPEACHNORMAL PICODWARFFL YR8BA77450HA02BG 3580 32F3348DISCOVERY ATTINY 1607 CURIOSITY NANO
PIC16F15376 CURIOSITY NANO BOARD PIC18F47Q10 CURIOSITY NANO VISIONSTK-6ULL V.2.0 80-001428 DEV-17717
EAKO0360 YROK77210BO00OBE RTK7EKAZ2L1S00001BE SLN-VIZN-IOT LV18F V6 DEVELOPMENT SYSTEM READY FOR AVR
BOARD READY FOR PIC BOARD READY FOR PIC (DIP28) AVRPLC16 V6 PLC SYSTEM MIKROLAB FOR AVR XL MIKROLAB
FORPICL MINI-AT BOARD -5V MINI-M4 FOR STELLARIS MOD-09.Z BUGGY + CLICKER 2 FOR PIC32MX + BLUETOOT 1410
LETS MAKE PROJECT PROGRAM. RELAY PIC LETSMAKE - VOICE CONTROLLED LIGHTS LPC-H2294 DSPIC-READY 2 BOARD
DSPIC-READY 3 BOARD MIKROBOARD FOR ARM 64-PIN MIKROLAB FOR AVR MIKROLAB FOR AVRL MIKROLAB FOR
DSPIC MIKROLAB FOR DSPIC XL MIKROLAB FOR PIC32 MIKROLAB FOR TIVA EASYAVRV7 EASYMX PROFORTIVA C
SERIES EASYMX PRO V7 FOR STM32 EASYPIC FUSION V7



https://www.x-on.com.au/category/embedded-solutions/engineering-tools/embedded-development-tools/embedded-processor-development-kits/development-boards-kits-arm
https://www.x-on.com.au/manufacturer/microchip
https://www.x-on.com.au/mpn/texasinstruments/safetihskrm48
https://www.x-on.com.au/mpn/technexion/picohobbitfl
https://www.x-on.com.au/mpn/digiinternational/ccaccmmk2443
https://www.x-on.com.au/mpn/stmicroelectronics/evalspear320cpu
https://www.x-on.com.au/mpn/texasinstruments/tmdx570ls04hdk
https://www.x-on.com.au/mpn/ka-ro/txsdsv70
https://www.x-on.com.au/mpn/ka-ro/txsdsv71
https://www.x-on.com.au/mpn/renesas/ygrpeachnormal
https://www.x-on.com.au/mpn/technexion/picodwarffl
https://www.x-on.com.au/mpn/renesas/yr8a77450ha02bg
https://www.x-on.com.au/mpn/adafruit/3580
https://www.x-on.com.au/mpn/stmicroelectronics/32f3348discovery
https://www.x-on.com.au/mpn/microchip/attiny1607curiositynano
https://www.x-on.com.au/mpn/microchip/pic16f15376curiositynanoboard
https://www.x-on.com.au/mpn/microchip/pic18f47q10curiositynano
https://www.x-on.com.au/mpn/somlabs/visionstk6ullv20
https://www.x-on.com.au/mpn/criticallink/80001428
https://www.x-on.com.au/mpn/sparkfun/dev17717
https://www.x-on.com.au/mpn/embeddedartists/eak00360
https://www.x-on.com.au/mpn/renesas/yr0k77210b000be
https://www.x-on.com.au/mpn/renesas/rtk7eka2l1s00001be
https://www.x-on.com.au/mpn/nxp/slnvizniot
https://www.x-on.com.au/mpn/mikroelektronika/lv18fv6developmentsystem
https://www.x-on.com.au/mpn/mikroelektronika/readyforavrboard
https://www.x-on.com.au/mpn/mikroelektronika/readyforavrboard
https://www.x-on.com.au/mpn/mikroelektronika/readyforpicboard
https://www.x-on.com.au/mpn/mikroelektronika/readyforpicdip28
https://www.x-on.com.au/mpn/mikroelektronika/avrplc16v6plcsystem
https://www.x-on.com.au/mpn/mikroelektronika/mikrolabforavrxl
https://www.x-on.com.au/mpn/mikroelektronika/mikrolabforpicl
https://www.x-on.com.au/mpn/mikroelektronika/mikrolabforpicl
https://www.x-on.com.au/mpn/mikroelektronika/miniatboard5v
https://www.x-on.com.au/mpn/mikroelektronika/minim4forstellaris
https://www.x-on.com.au/mpn/modulowo/mod09z
https://www.x-on.com.au/mpn/mikroelektronika/buggyclicker2forpic32mxbluetoot
https://www.x-on.com.au/mpn/adafruit/1410
https://www.x-on.com.au/mpn/mikroelektronika/letsmakeprojectprogramrelaypic
https://www.x-on.com.au/mpn/mikroelektronika/letsmakevoicecontrolledlights
https://www.x-on.com.au/mpn/olimex/lpch2294
https://www.x-on.com.au/mpn/mikroelektronika/dspicready2board
https://www.x-on.com.au/mpn/mikroelektronika/dspicready3board
https://www.x-on.com.au/mpn/mikroelektronika/mikroboardforarm64pin
https://www.x-on.com.au/mpn/mikroelektronika/mikrolabforavr
https://www.x-on.com.au/mpn/mikroelektronika/mikrolabforavrl
https://www.x-on.com.au/mpn/mikroelektronika/mikrolabfordspic
https://www.x-on.com.au/mpn/mikroelektronika/mikrolabfordspic
https://www.x-on.com.au/mpn/mikroelektronika/mikrolabfordspicxl
https://www.x-on.com.au/mpn/mikroelektronika/mikrolabforpic32
https://www.x-on.com.au/mpn/mikroelektronika/mikrolabfortiva
https://www.x-on.com.au/mpn/mikroelektronika/easyavrv7
https://www.x-on.com.au/mpn/mikroelektronika/easymxprofortivacseries
https://www.x-on.com.au/mpn/mikroelektronika/easymxprofortivacseries
https://www.x-on.com.au/mpn/mikroelektronika/easymxprov7forstm32
https://www.x-on.com.au/mpn/mikroelektronika/easypicfusionv7

