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The board is equipped with an AT91SAM9263 Microcontroller from Atmel (324-ball LFBGA package)
together with the following:
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— DSP instruction Extensions, Jazellee Technology for Javae Acceleration

— 16 Kbyte Data Cache, 16 Kbyte Instruction Cache, Write Buffer

— 200 MIPS at 180 MHz, 220 MIPS at 200 MHz

— Memory Management Unit

— EmbeddedICE™, Debug Communication Channel Support

— Mid-level Implementation Embedded Trace Macrocell™

- D

— Nine 32-bit-layer Matrix, Allowing a Total of 28.8 Gbps of On-chip Bus Bandwidth
— Boot Mode Select Option, Remap Command

%
— One 128 Kbyte Internal ROM, Single-cycle Access at Maximum Bus Matrix Speed
— One 80 Kbyte Internal SRAM, Single-cycle Access at Maximum Processor Bus Matrix

Speed
— One 16 Kbyte Internal SRAM, Single-cycle Access at Maximum Bus Matrix Speed
? D -+ " G-+ -+ H

— EBIO Supports SDRAM, Static Memory, ECC-enabled NAND Flash and CompactFlashe

— EBI1 Supports SDRAM, Static Memory and ECC-enabled NAND Flash

?)= G?)=H

— Acts as one Bus Matrix Master

— Embeds 2 Unidirectional Channels with Programmable Priority, Address Generation,
Channel Buffering and Control

! ?2)= =  G?=H
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=7 =
— Supports Passive or Active Displays
— Up to 24 bits per Pixel in TFT Mode, Up to 16 bits per Pixel in STN Color Mode
— Up to 16M Colors in TFT Mode, Resolution Up to 2048x2048, Supports Virtual Screen
Buffers
? )
— Line Draw, Block Transfer, Polygon Fill, Clipping, Commands Queuing
+ ! + "
—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
- @ G % H# ? %
— Dual On-chip Transceivers
— Integrated FIFOs and Dedicated DMA Channels
* USB 2.0 Full Speed (12 Mbits per second) Device Port
— On-chip Transceiver, 2,432-byte Configurable Integrated DPRAM
)= C - *
— Media Independent Interface or Reduced Media Independent Interface
— 28-byte FIFOs and Dedicated DMA Channels for Receive and Transmit
@ ™ I = $ '
— Reset Controller, Shutdown Controller
— Twenty 32-bit Battery Backup Registers for a Total of 80 Bytes
— Clock Generator and Power Management Controller
— Advanced Interrupt Controller and Debug Unit
— Periodic Interval Timer, Watchdog Timer and Double Real-time Timer
9 = G9 =H
— Based on Two Power-on Reset Cells, Reset Source Identification and Reset
Output Control
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— Programmable Shutdown Pin Control and Wake-up Circuitry
= ( G=B 9H

— 32768Hz Low-power Oscillator on Battery Backup Power Supply, Providing a
Permanent Slow Clock

— 3 to 20 MHz On-chip Oscillator and Two Up to 240 MHz PLLs

! = G =H

— Very Slow Clock Operating Mode, Software Programmable Power Optimization
Capabilities

— Four Programmable External Clock Signals

) + = G)=H

— Individually Maskable, Eight-level Priority, Vectored Interrupt Sources

— Two External Interrupt Sources and One Fast Interrupt Source, Spurious Interrupt
Protected

?%' G?-H

— 2-wire UART and Support for Debug Communication Channel, Programmable
ICE Access Prevention

+ G+H
— 20-bit Interval Timer plus 12-bit Interval Counter
< G<?H

— Key-protected, Programmable Only Once, Windowed 16-bit Counter Running at
Slow Clock

9 * G9 H
— 32-bit Free-running Backup Counter Running at Slow Clock with 16-bit Prescaler
@ 1*% + C = G+) $+$+=$+? + H

— 160 Programmable 1/0 Lines Multiplexed with Up to Two Peripheral 1/0s
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— Input Change Interrupt Capability on Each I/O Line
— Individually Programmable Open-drain, Pull-up Resistor and Synchronous Output

) -* :) =
— 16 Fully-programmable Message Object Mailboxes, 16-bit Time Stamp Counter
= 4+ " G=+H

— SDCard/SDIO and MultiMediaCard™ Compliant
— Automatic Protocol Control and Fast Automatic Data Transfers with PDC
— Two SDCard Slots Support on eAch Controller
! = G =H
— Independent Clock and Frame Sync Signals for Each Receiver and Transmitter
— I12S Analog Interface Support, Time Division Multiplex Support
— High-speed Continuous Data Stream Capabilities with 32-bit Data Transfer
)=:7 = G)=:7=H
— 6-channel Single AC97 Analog Front End Interface, Slot Assigner
! C)! 9 G )9H
— Individual Baud Rate Generator, IrDAe Infrared Modulation/Demodulation,
Manchester Encoding/Decoding
— Support for ISO7816 TO/T1 Smart Card, Hardware Handshaking, RS485 Support
C + " G +H
— 8- to 16-bit Programmable Data Length, Four External Peripheral Chip Selects
— Synchronous Communications at Up to 90Mbits/sec
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— Master Mode Support, All Two-wire Atmele EEPROMs Supported
* [IEEE® 1149.1 JTAG Boundary Scan on All Digital Pins
9&
—1.08V to 1.32V for VDDCORE and VDDBU
— 3.0V to 3.6V for VYDDOSC, VDDPLL and VDDIOPO (Peripheral 1/0s)
—1.65V to 3.6V for VDDIOP1 (Peripheral 1/0s)
— Programmable 1.65V to 1.95V or 3.0V to 3.6V for VYDDIOMO/VDDIOM1 (Memory
1/0s)
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[HKEY_LOCAL_MACHINE\System\GDI\ROTATION]

"Angle"=dword:0

[HKEY_LOCAL_MACHINE\Drivers\Display\LCDC]
"Width"=dword:320
"Height"=dword:258
"Bpp"=dword:10
"VRAMWidthInPixel"=dword:400
"VRAMHeightInPixel"=dword:400

"VRAMaddress"=dword:23e00000
"VRAMBusWidth"=dword:20
"UpperMargin"=dword:10
"LowerMargin"=dword:10
"LeftMargin"=dword:10
"RightMargin"=dword:10
"Vsync"=dword:2
"Hsync"=dword:8
"PixelClock"=dword:1312D00
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;Screen width in pixel
;Screen heigth in pixel

;Bit per pixel

;Frame buffer width in pixel
;Frame buffer heigth in
;Frame buffer location.
;SDRAM has a 32-bits bus width
; Vertical Back Porch

; Vertical Front Porch

; Horizontal Back Porch

; Horizontal Front Porch

; Vertical Sync pulse width

; Horizontal sync pulse width
; Pixel clock

# G#<H$

! " G<H

! %!




N4 56/) 2 #

] - Q " |
" ?? "
I " mn
" ?? "
/14! &
)? 7/60 + " $ "o+ = "
% ) " " '
" "o
141 "
) % % - % "
b " o +"# % o " $
% P " %
9" | 4
[HKEY_LOCAL_MACHINE\init]
"Launch70"="touchcalibratel.exe"
"Depend70"=hex:14,00, 1e,00
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Each /O line of the PIO Controller features:

 An input change interrupt enabling level change detection on any I/O line.

* A glitch filter providing rejection of pulses lower than one-half of clock cycle.

 Multi-drive capability similar to an open drain I/O line.

» Control of the the pull-up of the I/O line.

* Input visibility and output control.

The PIO Controller also features a synchronous output providing up to 32 bits of data output in
a single write operation.
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[C#]
public void OutputPort(
Port port,
UInt32 pinNumber ,
bool initialState
);
$
4 $ 4U)3-$=%72%V
& %
' + " $ G'H " G H
(




OutputPort port = new OutputPort(Port.PC, 9, true);

4 9
public bool State {get; set;}

4 9 "
public bool Set();

4 "9 "
public bool Clear();

"4 9
public bool Read();

4 9 n $
public bool Write(bool state );

4 " 9 "
public bool Toogle();

) n
Constructor
[C#]
public void InputPort(
Port port ,
Uint32 pinNumber ,
);
public void InputPort(
Port port ,
Uint32 pinNumber ,
bool pullUp
bool glitchFilter
);
$
4 $ 4U)$-$=%7%V
& %
%' % % * $
* 1 % % ' " $ n
(

InputPort port = new InputPort(Port.PB, 20);




4 9
public bool State {get;}

$ 4 9 *
public bool Pullup {get; set;}

* 4 9 1 n %
public bool GlitchFilter {get; set;}

"4 9
public bool Read();

)
Constructor
[C#]
public void InputEventPort(
Port port ,
Uint32 pinNumber ,
);
public void InputEventPort(
Port port ,
Uint32 pinNumber ,
bool pullUp
bool glitchFilter
CEThreadPriority priority ,
bool enabled
);
$
4 $ 4U)$-$=8%7% V
& ' %
%" % % * $
* 1 % % ' " $ n
1 < - !$ n -
1 % % 1
(

InputEventPort port = new InputEventPort(Port.PB, 2

%

0);




State :Returns the input pin state
public bool State {get;}

4 Enables or disables event handler on changed input
public bool Enabled {get; set;}

" 4 Reads and returns the input state
public bool Read();

$ 4 The window process message method
protected override void WndProc(
ref Message msg

);

4 The dispose method used to free allocated resources
new public void Dispose();

4 n L}
public event System.EventHandler StateChanged;

+ 1 )
public void StateEventArgs(
bool state

);

$ 49
public bool PortState {get;}

) (* n +
% (* | n |< —
Constructor
[C#]
public void WakeupPort(
Port port ,
UInt32 pinNumber ,
);
public void WakeupPort(
Port port ,
UInt32 pinNumber ,
bool pullUp

bool glitchFilter
);

$
4 $ 4U)$ -8 =$ 2% V

State

in WinCE
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( :
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WakeupPort port = new WakeupPort(Port.PC, 4);

4 9 (*
public bool State {get;}

$ 4 9 *
public bool Pullup {get; set;}

* 4 9 1 " %
public bool GlitchFilter {get; set;}

n 4 9 (*
public bool Read();

n 4 ' (*
public bool Remove();

) "+
) -

Constructor

[C#]

public void PeripheralPort(

Port port ,

UInt32 pinNumber ,
PeripheralGroup peripheral

);

public void PeripheralPort(
Port port ,
Uint32 pinNumber ,
PeripheralGroup peripheral
bool pullUp
bool openDrain

4 $ 4U)$-$=%7%V
& %
4 " 4U)$-V

%
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PeripheralPort port = new PeripheralPort(Port.PD, 0 , PeripheralGroup.A);
4 9

public bool State {get;}

n 4 9 (*
public bool Read();

) <*

Constructor

[C#]

public void PWMPort(
PWMChannel channel ,
UInt32 frequency
Uint32 dutyCycle

)1
$
4 < $ 4U<=8% <=% <=% <=1V
, - "& I #A
4 Il XG* H
( :
"=/ < $" & ! B#A 2X 11
PWMPort port = new PWMPort(PWMChannel.PWCO, 1000, 5 0);

, 4 "& ! Il < 9
public bool Config(

UlInt32 frequency

Uint32 dutyCycle

);
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public bool Start();
4 < 9 $
public bool Stop();
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[C#]
public void CANMessage();
public void CANMessage(
byte(] message,
int position
);
public void CANMessage(
UlInt32 identifier ,
UInt32 length
byte(] data
Parameters
message : ) %! I"=) ' %N
position: ' %! I "=)
identifier The message identifier, 11/29 bits
length: Length of data, 1-8 bytes
data: A byte array of message data, max 8 bytes
, 4 9 1 n
public UInt32 Identifier {get; set;}
4 9 r ' $ DI/
public byte[] Data {get; set;}
4 9 T 8%

public UInt32 Length {get; set;}

% =R -

%!




NumOfBytes : Returns the object size in bytes
public static int NumOfBytes {get;}

)/ 4 9 " %N %! !
public byte[] ToBytes();

! & %

[C#]
public void Config();

/ 4 % $D % C
public void SetBaudRate(
BaudRate baudRate

);

" 4 U-+9)Y2$-+9) Y $-+9) Y 28+ 9) Y2$-+9) Y2 $
+9) Y/ $-+9)Y V

* n

public void SetFrameMode(
FrameMode frameMode

);

) 4 U $D V

' % '$ W? %

public void SetWritelnterval(

int milliSeconds
);

$ 012 =) G+ H I G *20H$ '
public void SetPriority256(

int priority
);
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[C#]
public void TransmitMailbox(
int mailbox ,
)i
public void TransmitMailbox(
int mailbox ,
int identifier
);
$
( 4 %D D $ *2
, 1 ] n $ C . %
4 9 %D % !
public bool Enabled {get; set;}
, 4 9 % D "

public int Identifier {get; set;}

IsOpen :Returns true if mailbox is opened, else false
public bool IsOpen {get;}

4 % D
public void Open();

public void Open(
bool enabled

);

4 = ' % D
public void Close();

4 < 9 '
public int Write(
CANMessage message

)1
4=) ' %N

public int Write(
byte(] buffer

);

%" 4 - F"=) ' %N

11
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[C#]
public void SimpleReceptionMailbox(
int mailbox ,
)i

public void SimpleReceptionMailbox(
int mailbox ,

int acceptanceCode ,

int acceptanceMask ,

);

public void SimpleReceptionMailbox(
int mailbox ,
int maxBufferSize

);

public void SimpleReceptionMailbox(
int mailbox ,

int acceptanceCode ,
int acceptanceMask ,
int maxBufferSize
);
$
( 4 %D D $*2
4 % D
# 4 % D (
/, 3 D % "=) ' %N %
4 9 %D % !
public bool Enabled {get; set;}
+ 49 %D

public int AcceptanceCode {get; set;}

AcceptanceMask :
public int AcceptanceMask {get; set;}

Returns or sets the mailbox acceptance mask

Count : Returns the number of messages in mailbox buffer

public int Count {get;}

% nn

16



IsOpen :Returns true if mailbox is opened, else false
public bool IsOpen {get;}

4 % D
public void Open();

public void Open(
bool enabled

);

4 = ! % D
public void Close();

4 = ' %D %™
public void Clear();

Read: Reads a CAN message
public CANMessage Read();

public int Read(
byte(] buffer
int count

);

buffer : Byte array of CAN messages to write
count : Number of messages in buffer

11} 1 n 1 % nn
public event MessageRecievedEventHandler OnMessageR ecieved;

mn + 1 1
public void MessageRecievedArgs(
CANMessage message

);

49 =) ' %N
public CANMessage Message {get;}

12
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[C#]
public void ChainedReceptionMailbox(
int startM ailbox ,
int numOfM  ailboxes
);

public void ChainedReceptionMailbox(
int mailbox ,

int numOf Mailboxes
int acceptanceCode ,
int acceptanceMask ,

);

public void ChainedReceptionMailbox(
int mailbox ,
int numOf Mailboxes
int maxBufferSize

);

public void ChainedReceptionMailbox(
int mailbox ,

int numOf Mailboxes
int acceptanceCode ,
int acceptanceMask ,
int maxBufferSize
);
$
( 4 %D D
o ( 4 % " %D
4 % D
# 4 %D (
/, 3 D % "=)
4 9 %D %

public bool Enabled {get; set;}

+ 4 9 % D
public int AcceptanceCode {get; set;}

AcceptanceMask
public int AcceptanceMask {get; set;}

Count : Returns the number of messages in mailbox buffer

public int Count {get;}

$*2

%N

%

. Returns or sets the mailbox acceptance mask

% nn

10



IsOpen :Returns true if mailbox is opened, else false
public bool IsOpen {get;}

4 % D
public void Open();

public void Open(
bool enabled

);

4 = ! % D
public void Close();

4 = ' %D %™
public void Clear();

Read: Reads a CAN message
public CANMessage Read();

public int Read(
byte(] buffer
int count

);

buffer : Byte array of CAN messages to write
count : Number of messages in buffer

11} 1 n 1 % nn
public event MessageRecievedEventHandler OnMessageR ecieved;

mn + 1 1
public void MessageRecievedArgs(
CANMessage message

);

49 =) ' %N
public CANMessage Message {get;}

17
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I2C Standard Atmel TWI
Standard Mode Speed (100 KHz) Supported
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public void 12CBus();

public void 12CBus(
UInt32 clockRate
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Write: Write data to a device connected to the bus
public void Write(

Uint32 deviceAddr

Uint32 internalAddr ,

InternalAddressSize internalAddrSize ,

bool disablelnterrupt ,

byte(] buffer

Uint32 bytesToWrite
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Application Block Diagram: Single Master/Multiple Slave Implementation
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