Win CE 6.0 for EM-X270

Getting Started Guide

  

	This version of Windows CE is intended for evaluation purposes only. It may be used for up to 30 days. After this period, for continued use, the user must buy an appropriate Windows CE license.
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Release Notes

	14-Nov-2007
	· First Release of Win CE 6.0 for EM-X270

	19-Dec-2007
	· Demo Distribution was rebuilt using WinCE 6.0 R2

· Added Serial port support

· Added Wireless Config control panel applet

· Added U-Boot command line support

· Added GPIOSample at \Demo Applications\GPIOSample

· Added I2Csample at \Demo Applications\I2Csample

· Added RTC Alarm Sample at \Demo Applications\RTCResume

	18-Mar-2008

to

15-May-2008
	· Fixed battery charging issues

· Fixed CPU clock speed setting on return from suspend mode

· Fixed keypad behavior when button is pressed for a long period of time

· Fixed Wireless Config control panel applet

- WLAN does not load on startup by default

- Power on/off control for all wireless devices

· Fixed power consumption in Suspend mode (total power down of all devices)

· Fixed Debug messages disappearing after Suspend/Resume cycle

· Fixed spurious wakeup from sleep, while on battery power

· Switching to FIXTICK system timer model for greater system stability

· Added power control for EM-X270 default LCD.

· Added USB OTG capability

· Added SPI driver

· Added SPI Thermometer sample (Demo Applications\SPI_Thermometer)

· Added Deployment Functionality for the LiveDisk Updater

· Added \Docs\EM-X270 Deployment Guide.doc

· Added Bluetooth Evaluation Section

· Added GPRS/GSM Evaluation Section

· Added GPS Evaluation Section

· Updated EM_X270_SDK.



	16-Jun-2008
	· Fixed rare 22 min system freezes

· Fixed rare Software Reset freezes

· Updated NAND Flash driver flush timings to improve stability

· Updated  battery driver  for Constant Voltage  charging functionality

· Updated  touch screen driver to use pen down interrupt generated by the codec (instead of polling)

· Added GSM demo dialer application, in "Start >> Programs >> Demo Dialer"

· Added GPRS demo dialer in "Start >> Settings >> Network and Dialup >> GPRS"

· Added "wpower.exe" subproject utility for command line control of the wireless devices power state

· Added automatic wireless devices power state preserving during reboot (with wpower.exe utility)

· Added functionality for AutoLaunch subproject (mostly for internal BSP use)

· Cleaned to pass Windows CE 6.0 CETK BSP certification

	16-Sep-2008
	· Added Demo Distribution versioning support

· Added support for EM-X270 Rev 1.3 and higher

-  Added support for Marvell 8686 SPI Wi-Fi 

-  Updated ComConfig control panel applet to support different Wi-Fi types (NXP BGW200 or Marvell GSPI8686)

· Moved to Microsoft FAL/FMD  Flash Driver model

-  Added FMD support into EM-X270-Updater

-  Added FMD support into bootloader – U-Boot/Eboot combination is used to boot/debug WinCE

· Added support for EM-X270 Rev 1.3 and higher

· Fixed GPRS/GSM startup issues for Rev 1.2 and higher 

 

	29-Oct-2008
	· Document reformatted

	29-Dec-2008
	· Added support for the SDHC Memory Cards

· Added support for the debug messages control via U-Boot environment

· Added advanced functionality to the Image Updater, including batch script processing (xml based) and update of Nk.bin only

· Changed the Demo Distribution binary format to NK.bin, in order to allow post processing of NK.bin by the customer

· Fixed Image Updater NAND Flash recognition issues 

· Fixed Constant Voltage charging issues

· Fixed internal RTC accuracy

· Fixed GPS power up sequence for Rev 1.3 and higher




WinCE 6.0 CompuLab Demo Distribution Highlights

WinCE 6.0 CompuLab Demo Distribution is based on standard WinCE 6.0 R2 distribution with addition of Control Panel applets for EM-X270 features control and Freeware applications.

EM-X270 Features Supported 

The following EM-X270 devices are supported in the Demo Distribution:

· NAND Flash Disk (Microsoft FAL/FMD Flash Driver model)

· TFT LCD (pre configured for Toppoly TD035STEE1 TFT 480x640)

· Audio

· Touch Screen

· SD/SDHC/MMC CARD

· Wi-Fi 801.11b/g

· Bluetooth

· Battery and Charger

· Suspend / Resume

· Backlight

· Keypad

· Ethernet (via EB-X270 extender board)

· VGA (via EB-X270 extender board)

· USB OTG (both USB Slave/Host functionality for P1 connector)

· GPRS/GSM modem accessible via COM1

· GPS accessible via COM2

· Serial Port (via P2 connector) accessible via COM3

· RIL Driver used by Demo Dialer application

The following EM-X270 devices will be supported in the next Demo Distribution releases:

· VIP / Quick capture interface

Demo Distribution Contents

The following standard WinCE 6.0 components are included in Demo distribution:

· File system Explorer

· ActiveSync

· AYGShell (allows the user to run some Windows Mobile applications)

· Internet Explorer

· Windows Messenger

· Media Player (recommended for sound playback)

· TCPMP Player (recommended for divx/mpg4 video playback)

· ItaskMgr  (a PC-like task manager)

· WordPad

· Games

· Telnet Server

· OBEX

· All MS Bluetooth Profiles, not including DUN Profile

· Location Framework

· GPSView (GPS configuration utility)

The following custom EM-X270 components are included in Demo Distribution:

· Backlight Control Panel Applet

· Display Rotation Control Panel Applet

· Wireless Communication Control Panel Applet

· Keypad Configure Control Panel Applet 

· A2dpMgr (Bluetooth A2DP sample)

· DemoDialer (GSM cellular demo dialer)

· Wpower.exe  ( command line utility to control the power state of wireless devices)

The detailed list of standard WinCE6.0 R2 components included in Demo Distribution is specified in “\Docs\Included Components.html”

Wince 6.0 CompuLab Demo Distribution Installation

Installation with LiveDisk

In order to install Wince 6.0 CompuLab Demo Distribution perform the following steps:

· Copy the contents of LiveDisk directory from this package to a USB Flash Disk.

· Insert the disk-on-key into “USB-A to mini-USB” adapter supplied with the EM-X270 Eval Kit, and connect the other side of the adapter to the EM-X270 card.

· Power up the EM-X270 while holding down the suspend/resume button. You may release the button as soon as you see the CompuLab logo on the LCD screen.

· Wait until the systems starts. The system boot is finished when you see the desktop screen below.
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· By default the Image Updater will search for “\Hard Disk\nk.bin” (located on your USB disk-on-key) distribution. Press “Browse” button or fill in the filename entry to choose another distribution.

· Check the “Quick Format” box to request the quick format of EM-X270 NAND Flash (recommended procedure). Uncheck "Quick Format”  if you want to scrub EM-X270 NAND Flash including bad blocks (takes 10-15 minutes).

· Press the “Start” button. The update will take a couple of minutes.
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· After the “Quick Format” step, the Image Updater automatically partitions NAND Flash media and installs the Demo Distribution (distributed as nk.bin) into boot partition.

· The last step of the installation is system restart. Press “Ok”.
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· After the reboot, the system will automatically boot into WinCE 6.0 Demo Distribution.
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NOTE:

Advanced functionality of Image Updater is documented in \Docs\ImageUpdater.doc

Get Connected with ActiveSync 

ActiveSync is the program that allows you to synchronize data and information between your desktop computer and your EM-X270. To synchronize using ActiveSync, you must install ActiveSync on your PC before you connect EM-X270 to the PC.

Download ActiveSync from Microsoft's website: (http://www.microsoft.com/windowsmobile/activesync/activesync45.mspx
Read the ActiveSync Troubleshoot Guide about network security configurations for your workstation to allow ActiveSync usage:

(http://www.microsoft.com/windowsmobile/help/activesync/default.mspx)

Demo Distribution currently supports ActiveSync via a USB port.

In order to setup connection perform the following steps:

On Host (your PC) 

· Ensure that ActiveSync is installed

· Ensure that ActiveSync synchronization via USB is enabled in the Connection Settings dialog box


[image: image7.png]x|

Waiting for device to connect

&) Coredt

[ Show status icon in taskbar
IV Allow USB connections
T~ llow copnections to ane of the following:

[coms )

This computer s connected to
[utomatic -

[V Ogen ActiveSync when my device connects

T Bllow wireless connection on device when connected to the deskiop.

o o e





On Target (EM-X270) 

· Connect “USB A plug to mini-USB B plug” (ActiveSync) cable to the EM-X270.

· The ActiveSync connection will start automatically and you will see the connection status on your EM-X270 desktop.

Distribution Overview

The Demo Distribution image is packed into binary image file nk.bin and is stored in NAND Flash during LiveDisk installation.

RAM

The EM-X270 is equipped with 128 MB of RAM. 

Approximately 80 MB is available for applications usage when Demo Distribution is running.

NAND Flash Disk

The EM-X270 is equipped with 512 MB.  Practically, a slightly less amount of the NAND Flash is available for the Demo Distribution storage, due to the NAND Flash bad blocks.

During the Demo distribution installation the NAND Flash is automatically partitioned and formatted according to the following layout:

· BINFS partition to store nk.bin (plus 20% to allow future growth), approximately 42 Mb

· TFAT data partition for fail-safe data storage.

Root Partition

The Demo distribution is built with a “ROM-only File System” option.

This means that the NAND Flash data partition (~460MB) is mounted as the root partition and all programs that you will install will be stored in the NAND Flash.

Persistent Registry

The Demo Distribution is built with a “Hive-Based Registry” option.

This means that the system registry is stored in the NAND Flash data partition, allowing the registry configuration to be saved during power-off.

Demo Distribution is configured with “Lazy Flush” registry policy - the registry settings are stored in RAM and are flushed to the NAND Flash every 30 seconds. If you make any changes to the registry, allow 30 seconds before turning the power off or a hardware reset in order to save the settings on NAND Flash.

Fail-Safe Data Storage

The Demo Distribution uses the Microsoft FAL/FMD driver model to access the NAND Flash.

This allows to use the TFAT (Transaction Safe FAT) as root partition file system, which can guarantee data consistency during asynchronous power off events.

Demo Distribution Versioning Support

The Demo Distribution versioning information is accessible by clicking Start >> Settings >> Control Panel >>System>>Copyrights. It includes the SVN revision number, commit date and actual Demo Distribution build date.

The Demo Distribution Versioning information is essential in each your support request.

Networking
The Demo Distribution is configured to use DHCP to get network settings for Ethernet (Davicom DM9000) and Wi-Fi (NXP BGW200 on EM-X270 Rev 1.2 and Marvell GSPI8686 on EM-X270 Rev 1.3 and higher) adapters. The network settings can be changed in Control Panel by clicking Start >> Settings >> Network Connections.

Wireless Interface Control

The Demo Distribution allows control of the wireless devices power state with the help of the Wireless Config control panel applet, accessible by clicking Start >> Settings >> Control Panel >> Wireless Config.

The following wireless devices are currently supported:

· Wi-Fi

· Bluetooth

· GPRS

· GPS

There is also a command line utility wpower.exe, available as an open source BSP subproject, that also can be used to control the power state of wireless devices. 

See the Wireless Power Utility section for the details.

With the help of the subject utility the power state of wireless devices can be automatically preserved during system reboots.

USB

The Demo Distribution currently supports the USB 1.1 OTG functionality on connector P1.

Other USB ports (EM-X270 Rev 1.3 and higher)  are configured as host only.

Touch Screen

The Demo Distribution is calibrated for the Toppoly TD035STEE1 LCD touch screen.

To fine-tune the calibration run the touch screen calibrator on the first boot by tapping

Start >> Settings >> Control Panel >> Stylus >> Calibration.

Read more about touch screen calibrator registry settings at:

http://msdn2.microsoft.com/en-us/library/ms926952.aspx
Keypad

Demo Distribution is configured to support the 3x3 keypad provided with the EM-X270 Kit.

The following default mappings of keypad buttons are currently supported:

· “Left”, ”Right”, ”Up”, ”Down” buttons control cursor movement

· “SW5” button acts as “Enter” key

· “SW1” (Func1) button launches Internet Explorer

· “SW2 (Func2) button launches Media Player

· “SW8” (Func3) button launches ItaskMgr

· “SW9” (Func4) button launches Windows Explorer

You can redefine the “Func1”,” Func2,” Func3”,” Func4” buttons by tapping

Start >>  Settings >> Control Panel >> Keypad Configure.

Splash screen Customization

You can customize the splash screen supplied with Demo Distribution.

The 8-bit  ".bmp" image should be located in \LiveDisk\splashscreen.bmp during the installation process.

Notes:

1. Only the 8-bit .bmp images are supported by splash screen.


2. With current U-Boot release the splash screen image displays artifacts. This problem will be fixed in future releases.

LCD Resolution

The Demo Distribution is configured for Toppoly TD035STEE1 TFT LCD.

The default resolution is 480x640 with 16-bit color depth and portrait display.

If you want to configure the Demo Distribution for the custom LCD, read the “PXA270 built-in LCD controller” section below, and also [Products] >> [EM-X270] >> [LCD Panel Support] page in CompuLab's web-site. CompuLab provides verification and adaptation service for custom panels.

Rotation

The Demo Distribution supports the screen rotation (GDI rotation) for 90, 180 and 270 degrees.

You can set the rotation angle by tapping Start >> Settings >> Control Panel >> Display Rotation.

Backlight

The EM-X270 supports 7 levels of backlight brightness.

You can modify the backlight level by tapping Start >>  Settings >> Control Panel >> Backlight Level.

Suspend / Resume

Suspend is the most power efficient state supported by EM-X270.

The system goes to suspend almost instantaneously. The whole system state is saved to the SDRAM, the peripherals are either put into idle mode or disabled. On exit, the peripherals will undergo initialization and state restoration. 

You can enter suspend by pressing SW2 button on the EM-X270 card. Pressing it again will start the resume process.

Resume takes approximately three seconds to complete for the Demo Distribution; depending on which external devices are connected and how long it takes to initialize each one.

During Suspend all external devices are powered off.

Battery and Charging

The EM-X270 is equipped with a 3000mAh Li battery.

You can monitor the battery power by tapping Start >>  Settings >> Control Panel >> Power.

There are two charging options supported on EM-X270:

· Charge using the supplied “DC plug to mini-USB" adapter and DC supply.

This is the fastest charging option with a charge current of 1000mA (3 hours to fully charge the battery).

· Charge using the PC sync cable (ActiveSync cable).

This option is limited to a 500mA charge current (6 hours to fully charge the battery) due to the USB PC port current limitation.

During charging you will see the “charging in process” icon on the taskbar.

For more details refer to section 4.2 of “EB-X270 & Evaluation Kit Reference Guide” 

To maximize the battery life:

· Turn off the backlight, when the device is not in use.

You can set the backlight policy by tapping

Start >>  Settings >> Control Panel >>  Display >> Backlight

· Suspend frequently. 

Press the sleep/resume (SW2) button to enter Suspend Mode, when EM-X270 is not in use, even for a short time.

· Turn off wireless interfaces when not in use.

You can control the power consumption of wireless devices by tapping

Start >>  Settings >> Control Panel >>  Wireless Config.

Serial Ports

Demo Distribution supports three serial ports, two of which are dedicated for on-board functions:

· GPRS Modem on COM1  (at 38400 baud)

· GPS Unit on COM2 (at 9600 baud)

· Fully Functional fast UART on COM3, accessible via P2 connector

NOTES:

· When Demo Distribution is running with diagnostics messages on P2, the COM3 is not available for applications. See “Customizing Demo Distribution” below.

· COM1 Serial driver does not support multiplexing. Thus, if you want to use GPRS modem in your application, disable Bluetooth DUN profile (disabled by default).  
Telit GPRS / GSM Cellular Modem Evaluation

GSM Evaluation

Ensure that you have connected the GPRS antenna and have inserted the SIM card before the evaluation.

In order to evaluate the GSM cellular capabilities of EM-X270 use the Demo Dialer application located in "Start >> Programs >> Demo Dialer". This self explanatory application allows you to place and receive voice calls through a GSM cellular network.
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NOTES:

· The dialer application is implemented on top of the RIL driver that is loaded automatically and turns on the cellular modem on startup. Initialization takes 2-3 seconds.

· The phone number specified in the "Enter Phone Number" field is passed as is to the GSM modem without any prefix additions.

· If you are evaluating in US frequency band (GSM-850 GSM-1900), add the following registry key with Remote Registry Editor:

[HKEY_LOCAL_MACHINE\Drivers\BuiltIn\RIL] 
"ComInitString"="#BND=3" 
· The source code of the application can be found in x270-em-wince6-img\ \Demo Applications\Demo Dialer

GPRS Evaluation

You can evaluate the GPRS data connection via Windows CE TAPI interface.

Before connecting to the GPRS modem, turn on its power via Start >> Settings >> Control Panel >> Wireless Config applet.

Ensure that the cellular network service is available according to the LED DS4 status:

· Permanently off - GSM module off.

· Fast blinking (period 1s, Ton 0,5s) - Net search / Not registered / turning off.

· Slow blinking (period 3s, Ton 0,3s) -Registered full service.

· Permanently on - a call is active.

Use the "Start >> Settings >> Network and Dialup connection >> GPRS" shortcut in order to establish the Windows CE TAPI based connection.

NOTES:

· The GPRS shortcut is preconfigured with Israel Orange operator GPRS dial-up settings: 

· Dial to local number *99***1#
· Add +CGDCONT=1,"IP","INTERNET" under "Extra Setting" of Call Options tab.

· For US frequency band (GSM-850 GSM-1900) add the "#BND=3"  under "Extra Settings" of GPRS connection Call Options tab.
If you want to customize the GPRS connection settings read the following article that describes in detail the Windows CE TAPI GPRS connection setup:

http://www.windowsfordevices.com/articles/AT8185724467.html
General Cellular Module Evaluation

The Telit cellular modem can be accessed by sending a direct AT command to COM1. The CompuLab terminal application can be used to facilitate the AT commands evaluation. It is located in "Start >> Programs >> Tools >> CLTerm".
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Before opening COM1, turn on the cellular modem power via Start >> Settings >> Control Panel >> Wireless Config applet.

In the CL Terminal application, press the Config button to select the COM port (select COM1 for cellular modem) and the baud rate. After opening the COM1 port with the Open button, you can enter the text in the Xmit field. The response will be printed in the main window automatically upon receiving data from the COM port.

Perform the following simple test to check the connection with the GPRS modem:

· Write ATZ in the terminal window (use the virtual keyboard for typing)

· Wait for the OK response on the modem reset command.

You may assume that you have a valid connection with the GPRS modem after passing the above test.

Refer to the Telit AT command set  (http://www.telit.com/module/infopool/download.php?id=542) for further GPRS / GPS evaluation.

NOTES:

· The CLTerm application can’t coexist with the DemoDialer and GPRS Tapi connection.

· The Telit GPRS modem is configured to use the European (GSM-900 GSM-1800) bands.

Use the "AT#BND=3" command to set it to the US band (GSM-850 GSM-1900). 

For more info read the Telit AT command reference (see the above link).

GPS

Ensure that you have connected the GPS antenna before the evaluation.

The Demo Distribution includes a “GPS Viewer” application located at Start >> Programs >> GPS Viewer that can be used for EM-X270 GPS evaluation.

In GPS Viewer, select COM2 and 9600 baud rate, and click “Open GPS” to open a connection to the device. You can see the satellite positions on the GPS status tab.

The Demo Distribution includes Location Framework that allows you to write GPS aware applications. Read more about Location Framework at the following link:

http://msdn2.microsoft.com/en-us/library/aa914661.aspx
Bluetooth

Before you begin, turn on Bluetooth power via Start >> Settings >> Control Panel >>  Wireless Config applet.

The Demo Distribution includes the following Microsoft Bluetooth profiles:

· Object Push Profile (OBEX)

· File Transfer Profile

· Human Interface Device Profile

· LAN Access Profile

· Personal Area Network Profile

· Hands-free and headset Profiles

You can find, pair and connect other devices using the Bluetooth Manager located at Start >> Settings >> Control Panel >> Bluetooth Device Properties.

In order to evaluate the profile functionality you should write the Bluetooth Profile aware application. You can find a lot of Microsoft Bluetooth samples at WinCE 6.0 shared source code that comes with the Platform Builder installation (C:\WINCE600\PUBLIC\COMMON\OAK\DRIVERS\BLUETOOTH\SAMPLE).

In order to evaluate Bluetooth connectivity the following devices were used:

· EM-X270 with Demo Distribution

· PC with BlueSoleil USB dongle

· Motorola HT820 Bluetooth Stereo Headphones

The following Bluetooth usage scenarios were tested with Demo Distribution on EM-X270:

· PC can exchange OBEX object with EM-X270

· PC can exchange files with EM-X270 via FTP Profile

· EM-X270 can stream audio to Bluetooth Headphones

For Bluetooth Audio connection the AdpMgr Sample, located at Start >> Programs >> A2dpMgr

was used.

NOTE:

Do not enable Bluetooth DUN profile in the Catalog as it locks the COM1 for Bluetooth DUN service only, thus disabling the COM1 usage for GPRS/GSM modem.

Reboot

Use “Software Reboot” shortcut on the desktop to reboot.

Before reboot the system is gracefully shut down including a flush of the registry.  

Application Development with Demo Distribution

This package includes MFC demo applications developed using VS2005, which are located in the “Demo Applications\” directory in the x270-em-wince6-img archive. The applications are:

· GPIOSample

This application demonstrates the use of a GPIO driver to control the state of available GPIO’s.

· I2Csample

This application demonstrates the use of the I2C Bus driver to control the state of I2C peripheral device (GPIO extender in example). 

· RTCResume

This application demonstrates suspend/resume functionality using the RTC alarm event.

· SPI_Thermometer 

This application demonstrates the use of the SPI Bus driver to control the state of a SPI peripheral device (Thermometer in this example).

· DemoDialer
This application demonstrates the GSM voice ability of EM-X270. It allows you to place and receive voice calls through a GSM cellular network

Before you begin an application development using Microsoft Visual Studio 2005 (VS2005) you must install CompuLab SDK for Demo Distribution. The SDK installer “EM_X270_SDK.msi” is located in EM_X270_SDK directory of your distribution archive.

See “\Docs\Developing WinCE 6.0 Application .doc” for the details of the application develop/debug/deploy process. 

Running a User Program from NAND Flash on Startup

You can start a custom application on system startup with the help of the AutoLaunch utility integrated in Demo Distribution.

The AutoLaunch monitors the following registry key:

[HKEY_LOCAL_MACHINE\Startup]

“Process1” =”Application.exe param1 param2”


“Process1Delay”=dword:delay ;in milliseconds

See the “AutoLaunch Utility” section for details and example.

Customizing Demo Distribution

It is possible to customize the Demo Distribution behavior using the command line parameters from bootloader (U-Boot). You can define the command line in U-Boot by typing:

· setenv  cmdline “param1 param2 param3 ..”  (parameters are not case sensitive)

· saveenv

The following parameters are supported currently:

	DEBUG
	Activate debug output on EB-X270 COM port

	HIVECLEAN
	Clean registry hive on boot

	FORMATUSER
	Format user partition on boot

	NO(driver alias)
	Disables the driver by its alias name

	ADD(driver alias)
	Enables the driver by its alias name. The self-explanatory driver alias names are: SDCARD, SERIAL, TOUCH, GPIO, I2C, USBFN, WLAN, OHCIPXA, DM9000, AUDIO.


NOTE: In order to remove "cmdline" variable type:

> setenv  cmdline “”

> saveenv

Driver Customization   

PXA270 built-in LCD controller

The PXA270 LCD controller can support many timing configurations covering a large number of the available TFT and STN panels.

Using the CompuLab LCD adaptation service you will receive the custom LCCRs (PXA27X LCD controller registers) registry settings for your LCD panel.

You should apply these settings via registry, together with the resolution and color depth.

For example for Toppoly TD035STEE1 LCD the registry setting for PXA27x LCD driver will be:

[HKEY_LOCAL_MACHINE\Drivers\Display\PXA27x\Config]

    "CxScreen"=dword:1E0; dec 480

    "CyScreen"=dword:280; dec 640

    "Bpp"=dword:10

    "LCCR0"=dword:07b008f8

    "LCCR1"=dword:06171ddf

    "LCCR2"=dword:0304067f

    "LCCR3"=dword:04300001

    "LCCR4"=dword:00000000

The “CxScreen” and “CyScreen” specify the display resolution.

Bpp (Bits Per Pixel) settings

The current version of pxa270_lcd.dll supports only 16 bit colors.

Rotation

The pxa270_lcd.dll can perform GDI rotation with the following registry key:

[HKEY_LOCAL_MACHINE\System\GDI\Rotation]

    "Angle"=dword:0

Possible values are: 0, 5A, B4, 10E (0,90,180 and 270 degrees, respectively)

NOTE: 

· Changes in the registry will take effect after reboot.

· The actual rotation will be performed by the GDIRotation.exe utility launched automatically after the GWES.

There are many displays that are supported (the proper LCCR’s are configured according to the datasheets). A more detailed list is available at the

[Developer] >> [X270] >> [Verified Panels List] link on CompuLab's website. Support of additional panels can be obtained using CompuLab's panel adaptation service.

Keypad Driver

The PXA270 keypad interface supports matrix keyboards with up to 64 keys.

Modifying the [HKEY_LOCAL_MACHINE\Drivers\BuiltIn\Keypad] registry key can customize the keypad size and layout. Here is a short explanation of the most important values:

	Rows
	The number of rows in the matrix keypad

	Columns
	The number of columns in the matrix keypad.

	Key[n]

	The virtual key assigned to Key number n (the character that will be printed on the screen when key[n] is pressed).

To learn more about the virtual keys please refer to -

http://www.kbdedit.com/manual/low_level_vk_list.html


	App[n]
	The path of the application that should be associated with the specified launch button.  [n] ranges from 1 to 4.

	KeypadEnable
	When “1”, the keypad driver is enabled (the keypad is enabled by default).


The keypad size can easily be extended by modifying "Rows" or "Columns" value. Keep in mind, though, that if you extend the keypad size, you should define more virtual keys in the registry, otherwise the driver will not be initialized correctly.

A full list of the 16 GPIO pins used by the keypad interface is available in the EM-X270 reference guide. At its default state, the keypad only uses 6 GPIO pins. The other 10 pins are available to be used as GPIO.

Touch Screen Driver 

The EM-X270 touch screen driver can be configured for the different application’s needs with the following registry key:

[HKEY_LOCAL_MACHINE\HARDWARE\DEVICEMAP\TOUCH]

    
"TouchSensitivity"=dword:8 

    
"PressureFilter"=dword:0    

"PressureTreshold"=dword:c8

    
"PenMoveFilter"=dword:1



"PenMoveSensitivity"=dword:32


"SpikeFilter"=dword:0

"PenUpPollingInterval"=dword:28

The touch screen driver is implemented to detect the "pen down" interrupt and then poll for a "pen up" event. The polling interval can be specified in milliseconds in the "PenUpPollingInterval" value (defaults to 25 Hz).  Each sample should be  filtered due to the noise sourced from LCD, backlight and mechanical vibrations. Failing to do so can drastically reduce the accuracy and reliability of the entire touch screen system. The tradeoff of heavy filtering is touch sensitivity needed, for example: for drawing with the touch screen.

The driver implements the following filters:

· Spike Filter calculates the average of the measured samples and discards the sample, whose coordinates are most different from the sample's average. It can be set on/off by providing "1"/ "0" as the "SpikeFilter" value.
· Pen Movement Filter gets the coordinates of the touched point and compares them to coordinates of the previously touched point. If their difference is smaller than the adjusted threshold ("PenMoveSensitivity" value), the filter treats this point as noise and discards it.

The filter can be set on/off by providing "1"/ "0" as the "PenMoveFilter" value.
· Pressure Threshold Filter checks the sample's pressure value and accepts sample only if this value is greater than the adjusted threshold ("PressureTreshold" value).

The filter can be set on/off by providing "1"/ "0" as the "PressureFilter" value.
NOTES:

· By default the Spike and Pen Movement filters are enabled. If your application requires better response and accuracy from the touch screen, decrease the "PenMoveSensitivity" value.

· "TouchSensitivity" controls the codec hardware touch sensitivity. Set it to 1 for maximum sensitivity and 63 for minimum sensitivity

Battery Driver 

The battery charging process can be tuned to support different types of batteries, by the following registry key:

[HKEY_LOCAL_MACHINE\Drivers\BuiltIn\Battery]

 
"CVChargerTimeout"=dword:2

"CVChargerStartVoltageTreshold"=dword:ED8

"CCChargerStartVoltageTreshold"= dword:F6E

The battery charging process  starts with "constant current" phase and ends with "constant voltage" pahse. In order to start each of the above charging phases the battery voltage (in milli volts) should be lower than "CCChargerStartVoltageTreshold" and "CVChargerStartVoltageTreshold", respectively.

With the "CVChargerTimeout" registry value, the total time for the "constant voltage"  charging phase can be set. 

Network Drivers

Using the following registry settings you can set up static parameters for the network connections:

[HKEY_LOCAL_MACHINE\Comm\GSPI86861\Parms\TCPIP] – for Marvell GSPI8686 Wi-Fi


or

HKEY_LOCAL_MACHINE\Comm\WLAN1\Parms\TCPIP] – for NXP BGW200 Wi-Fi


or 

[HKEY_LOCAL_MACHINE\Comm\DM9CE1\Parms\TcpIp] – for DM9000 Ethernet


"EnableDHCP"=dword:0


"IpAddress"="10.1.1.44"


"Subnetmask"="255.255.255.0"

"DefaultGateway"="10.1.1.1"


"DNS"="212.150.48.169"

Customizing System Power States

While using battery power, you can change the system power state transition timeouts using the following registry keys:

[HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\Power\Timeouts]

    "BattSuspendTimeout"=dword:0 

    "BattBacklightTimeout"=dword:0 

    "BattUserIdle"=dword:0


If you need customized power behavior while running your application, consider the following recommendations:

To avoid device suspension, an application can send a keystroke using keybd_event(). Even sending an UP keystroke, you may still get a keyboard click, so use KEYEVENTF_SILENT to prevent the click from occurring. You should send a key that is currently not being used by the Windows CE operating system so that you can eliminate any potential keyboard conflict. In the following example, an F4 UP keystroke is sent: 

keybd_event(VK_F4, 0, KEYEVENTF_KEYUP | KEYEVENTF_SILENT, 0); 

A better solution is to use the API SystemIdleTimerReset() from Coredll.dll. This does not disable the timeout, but resets the idle timer count back to zero. Since the minimum idle timer you can set is one minute, calling this API at intervals of less than one minute will prevent the device from entering suspend mode.

Helpful Utilities   

RegEdit Utility 

The image includes an embedded registry editor able to write/read/delete registry values.

Syntax:  reg.exe <(-)Registry Key> (h) <Value>
("-" before  Registry Key will remove the value, “h” for hex value). 

There are some special aliases defined for the display key:

LCCR0 = HKLM\Drivers\Display\PXA27x\Config\LCCR0

         
LCCR1, LCCR2, LCCR3, LCCR4, CxScreen, CyScreen, Bpp.

There are some special aliases defined for GDI display rotation key:

Angle = HKLM\System\GDI\Rotation\Angle

SetPowerState Utility 

This is a command line utility, which can perform global system power state transitions.

Syntax:  SetPowerState.exe <State> <HexStateFlags> <HexOptions>
where <State> is system power state defined in the registry, e.g. Reboot.

optional <StateFlags> specify state flags, in hex, e.g.200000 (POWER_STATE_SUSPEND).

optional <Options> specify options, in hex, e.g. 1000 (POWER_FORCE),

The most useful transitions are:

“SetPowerState reboot”
  – reboots the EM-X270 with the help of a watchdog

“SetPowerState suspend” – enters PXA27X deep sleep mode

Before power state transition, the registry is flushed to NAND.

GDIRotation Utility 

This is a command line utility, which can perform instant GDI rotation:

Syntax: GDIRotation.exe [angle], where angle can be 0,90,180 or 270

AutoLaunch Utility 

Syntax: AutoLaunch.exe

The AutoLaunch utility extends the functionality of the “HKEY_LOCAL_MACHINE\Init” registry key by requiring the network stack to be configured with an IP address, before launching additional applications.  It also allows each application to have its own configurable delay before being launched.  

The AutoLaunch monitors the following registry keys:

[HKEY_LOCAL_MACHINE\Startup]


“Process0” =”Application.exe param1 param2”


“Process0Delay”=dword:delay ;in milliseconds

[HKEY_LOCAL_MACHINE\Startup\ApplicationName]


“Process0” =”Application.exe param1 param2”


“Process0Delay”=dword:delay ;in milliseconds

Example of usage:

[HKEY_LOCAL_MACHINE\Startup]


"Process0” =”ceplayer.exe \windows\sound2.wav”


“Process0Delay”= dword:1388 

or

[HKEY_LOCAL_MACHINE\Startup\ceplayer]


"Process0” =”ceplayer.exe \windows\sound2.wav”


“Process0Delay”= dword:1388 

The above exampple will launch playback of sound2.wav 5sec after boot completion.

SysConf Utility

This is a command line utility that allows advanced system analysis and debugging.

Read more about Sysconf utility in \Docs\ Advanced System Analysis with SysConf Utility.doc

Wireless Power Utility

Syntax:  

wpower.exe <device> [state].

<device>  can be one of "GPRS","GPS", "BT" or "AUTO".

<state>    can be one of "on" or  "off".

This is a command line utility controls a power state for a certain wireless device, such as Bluetooth, GPS or the GPRS/GSM modem.

Running the utility in "auto" mode will set the power state of wireless devices according to the registry settings that can be configured with the help of the wpower.exe utility itself and the Wireless Config control panel applet.
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