Windows CE 5.0 for CM-iGLX

Image Installation & Features Guide

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




Release Notes

	20-Aug-2006


	· First release of WinCE 5.0 for CM-iGLX.



	23-Aug-2007


	· Touch screen driver is added.



	10-Oct-2007


	· BSP Catalog is fixed.

· Manual control of LCD timings is added.



	08-Nov-2009
	· AC97 Codec Base Address dynamic assignment is added.

· GPIO Access Base Address dynamic assignment is added.




Features

Hardware Features Supported

· Geode Cimarron graphics adapter, including LCD support with manual control of timings 

· Network, with Static IP address or DHCP

· USB2

· NAND Flash Disk

· USB Keyboard and Mouse

· Audio

· Serial Ports

· IDE Hard Disk and CD-ROM

· Cardbus

· AES 128-bit hardware encryption/decryption driver.
· Hive-based registry
· Touch screen
Extended Software Features Supported

· Image compression 
· User-configurable registry 
Installing the Windows CE 5.0 Image on the CM-iGLX

The Windows CE image should be installed on the NAND Flash. The installation consists of two steps:

1. Configuring the CM-iGLX.

2. Installing the EDOS and Windows CE image on the NAND Flash.

Configuring the CM-iGLX

1. Connect the CRT, USB keyboard and USB mouse to the base.

2. Connect the CM-iGLX module’s COM1 to the serial port of the host computer using the serial cable provided with the Evaluation Kit.

3. Open HyperTerminal on the host computer and check that you have serial communication with the CM-iGLX module. On power-up, the HyperTerminal screen will show regular BIOS and DOS startup messages.

4. Enter the BIOS Setup, by repeatedly pressing Ctrl-C on power-up. 

5. Enter the "Custom Configuration" menu.

6. Change “Primary Video Device” to “Auto”, and then press Esc.

7. Enter the “Basic CMOS Configuration“ menu.

8. Ensure that the drive C: is NAND Flash and the boot order starts from C: and then press Esc.

9. Select “Write to CMOS and Exit”.

Installing the Windows CE image on the NAND Flash

The WinCE image contains a partition with bootable EDOS and the following files in the root directory: RUNCE.EXE, ASMRUN.EXE, CE_IMAGE.ZIP and CE_IMAGE.REG.

The installation is performed using the EthrLink BIOS utility.

Host side preparation:

1. Install the TFTPD32 server provided with this package.

2. Extract the disk.dat file from disk.zip. This file contains a NAND flash image. Copy it to the TFTP server root directory.

Target side actions:

1. Enter the BIOS Setup, by repeatedly pressing Delete on power-up.

2. Enter the “Start EthrLink” menu.

3. Enter the “Configure” menu.

4. Use DHCP to obtain the IP address for the device or use static IP for the device.

5. Set the IP address of the TFTP server.

6. Set the NAND image file name as disk.dat.

7. Return to the main menu and save the configuration.

8. Download the WinCE image from the TFTP server.

9. After restarting the system, WinCE will boot up.

More information about EthrLink can be found in EtherLink-iGLX.doc in the BIOS & Etherlink image and documentation package.

How Windows CE Starts

Windows CE for the CM-iGLX is started through Embedded DOS. This allows the flexibility required during evaluation. Furthermore, using DOS allows usage of the compressed WinCE image saving a significant amount of total Flash Disk space. CompuLab provides embedded DOS complimentary.


The system startup sequence is:

1. On power up, BIOS initializes the system and transfers control to DOS. 

2. DOS can (but not must) perform additional initializations (such as connecting to network drivers) or run a user program to initialize hardware.  

3. DOS executes the RUNCE.EXE program (normally launched from AUTOEXEC.BAT). 

4. The RUNCE.EXE program decompresses the WinCE image (CE_IMAGE.ZIP file content) and copies it from the Flash Disk to the DRAM. To accomplish its tasks, RUNCE also executes the daughter program ASMRUN.EXE.

(The CE_IMAGE.ZIP file should be a ZIP archive containing only one image file named NK.BIN. WinZip may be used to create such an archive.) 

When WinCE starts, it overrides all DOS settings and most BIOS settings. WinCE takes direct control over all system resources. 

NAND Flash File System

Windows CE implementation for the CM-iGLX supports a FAT16 file system on NAND.

This file system format is compatible with both Windows CE and DOS. Files are accessible by both operating systems interchangeably.

Notes:

1. If you use MS-DOS, use the MS-DOS "fdisk" and "format" programs to format the NAND Flash, because a NAND Flash formatted with MS-DOS is visible to MS-DOS, Embedded DOS and Windows CE. If you use CompuLab's default Embedded DOS, you can use the "fdisk" and "format" programs available with Embedded DOS. In that case, the NAND flash will be visible to Embedded DOS and Windows CE, but not to MS-DOS.

2. If you use a hard disk, ensure that the hard disk is not connected to the system while performing FDISK for NAND. If a hard disk is connected, FDISK will set the partition type of NAND to 81h rather than to 80h, which may affect system operation. You can reconnect the hard disk immediately after partitioning the NAND.

Image Configuration

The image available on CompuLab's website was built using a Platform Builder based on the “Set Top Box” configuration.

The main components included in the image are: Network support, PCMCIA, Internet Explorer, File system Explorer, Media Player, Remote Networking, Command Prompt, Control Panel, USB HID and Storage, .NET Framework 2, MFC, ATL, Telnet and FTP servers, ActiveSync Communication Starter, Telnet and FTP servers.

The size of this Windows CE image is 18MB and includes most typical components. Usually, Windows CE images with a specific purpose are much smaller.

Remote Tools

Remote Tools allow you to monitor your target right from your desktop development environment. You can edit the target registry, view the processes that are running, take a snapshot of the target's screen, etc.

If you want to use Remote Tools in a Release version, you have to add the “Platform Manager” component in the Platform Builder.
This includes the three media capable of communicating with the target:

Manual server
ActiveSync

KITL

Manual Server over TCP/IP

If you are working with a release version and manual server, a dialog box will come up to verify that certain files exist on the target side:


[image: image1.png][Manual Server - Action

Please make sure the following files are on the device
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And launch CEMGRC.EXE with the fallawing cmd line

ICEMGRC EXE /5/T-TCPIPCDLL/Q /D:10.1.1.26:5000





Select and copy the CEMGRC.EXE line but do not click the OK button yet. Open a telnet session to the target and paste the command line to the telnet session as shown in this picture:
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Press ENTER so the target starts listening for connections from Remote Tools.

By pressing OK on the host, the remote communication setup will be completed.

NOTE: In order to start a telnet session, you need the IP address of the target, which can be obtained by running the ipconfig utility from the command shell on the target.

ActiveSync

The ActiveSync connection can’t be established via COM ports due to limited COM functionality.

Also the USB slave driver is not supported in the current image.

USB Host Support

A host USB driver is included in the Win CE image. However, the host USB driver alone is not sufficient for peripheral interfacing. You also need the peripheral's device driver obtainable from the peripheral's manufacturer. The sample image includes all the USB device drivers provided by Microsoft: keyboard, mouse, USB storage, smart card reader and USB printer driver. For support of any other peripherals, please check with the manufacturer of the peripheral for device driver availability. 

Ethernet

The CM-iGLX can come with none, one or two network ports. The Windows CE 5.0 network driver automatically detects the number of Ethernet ports existing. No special action needs to be taken to operate several network adapters (multihoming).  A separate network configuration is available for each one of the ports. 

The sample Windows CE 5.0 image is configured to use DHCP to get the network settings for both network adapters. If static IP addresses are to be used, the appropriate registry settings should be changed.  Use the following as a template:

[HKEY_LOCAL_MACHINE\Comm\PCI\RTL81391\Parms\TcpIp]

"EnableDHCP"=dword:0
"DefaultGateway"="10.1.1.1"
"UseZeroBroadcast"=dword:0
"IpAddress"="10.1.1.40"
"Subnetmask"="255.255.255.0"
"DNS"=multi_sz:"194.90.1.5", "132.68.1.9"

[HKEY_LOCAL_MACHINE\Comm\PCI\RTL81392\Parms\TcpIp]

"EnableDHCP"=dword:0
"DefaultGateway"="10.1.1.1"
"UseZeroBroadcast"=dword:0
"IpAddress"="10.1.1.42"
"Subnetmask"="255.255.255.0"
"DNS"=multi_sz:"194.90.1.5", "132.68.1.9"

The network settings can also be changed from the Windows CE 5.0 Control Panel; however, such settings will be lost after reset.

Display Settings

The default display resolution is 640 x 480, 16 bit. 

The following registry keys control the resolution, refresh rate and color depth:

[HKEY_LOCAL_MACHINE\Software\Geode]

    "PanelWidth"=dword:280

; LCD panel's physical dimensions   

    “PanelHeight"=dword:1e0

    "Resolution"="640 480 60"

; X resolution, Y resolution, refresh rate 

    "FrameBufferDepth"=dword:20
; Color depth (BPP)

The user can choose the resolution from the list in the platform.reg file. If a non-standard resolution is required, the user must enter the timing values manually. In such a case, the following registry keys have to be updated:

[HKEY_LOCAL_MACHINE\Software\Geode]

    "CustomPanel"=dword:1
             ; set this key to 1 if the current panel is non-standard   

    "CustomRefreshRate"=dword:3c
; LCD panel's refresh rate  

    "CustomClockHz"=dword:18023d8
; Pixel clock, should be specified in Hz

    "PanelWidth"=dword:280

; LCD panel's physical dimensions

    "PanelHeight"=dword:1e0

    "FrameBufferDepth"=20

; Color depth (BPP)



    ; LCD horizontal timings

    "CustomHSync"=dword:58

; Horizontal Sync Width

    "CustomHBP"=dword:38

; Horizontal Back Porch

    "CustomHFP"=dword:10

; Horizontal Front Porch

    "CustomHActive"=dword:280

; Horizontal Valid Data

    "CustomHSyncPol"=dword:0

; Horizontal Sync Polarity, set this key to 1 






; if the polarity is positive

    ; LCD vertical timings

    "CustomVSync"=dword:2

; Vertical Sync Width

    "CustomVBP"=dword:21

; Vertical Back Porch

    "CustomVFP"=dword:a

; Vertical Front Porch

    "CustomVActive"=dword:280

; Vertical Valid Data

    "CustomVSyncPol"=dword:0

; Vertical Sync Polarity, set this key to 1






; if the polarity is positive

NOTE: The above settings are appropriate for the LP064V1 6.4" (640x480 60Hz) TFT LCD.

The following figure illustrates the LCD’s horizontal/vertical timings:

[image: image3.png]CLK

HSYNC

ENB

VALID
DATA

VSYNC

VALID
LINES

HORIZONTAL TIMING

|
Di | D2 | D3 | D4 | --- |D315]D316]D317[D318[D319]D320)
HSYNC Back Valid Data Front
Pulse Porch Porch
One Line (TH)
VERTICAL TIMING

Vp W
VSYNC  Back Valid Data Front
Pulse  Porch Porch

One Frame (TV)

Lopass





Horizontal Sync Width (CustomHSync): The period of time that the horizontal sync pulse is active.
Horizontal Back Porch (CustomHBP): The period of time between the end of the Horizontal Sync pulse and the start of the next horizontal active time. 

Horizontal Front Porch (CustomHFP): The period of time between the end of the horizontal active time and the start of the horizontal sync pulse. 

Horizontal Valid Data (CustomHActive): The number of pixels in the horizontal direction.

Horizontal Sync Polarity (CustomHSyncPol): The polarity of horizontal sync signal.

Vertical Sync Width (CustomVSync): The period of time that the vertical sync pulse is active. 

Vertical Back Porch (CustomVBP): The period of time between the end of the Vertical Sync pulse and the start of the next vertical active time. 

Vertical Front Porch (CustomVFP): The period of time between the end of the vertical active time and the start of the vertical sync pulse. 

Vertical Valid Data (CustomVActive): The number of pixels in the vertical direction.

Vertical Sync Polarity (CustomVSyncPol): The polarity of vertical sync signal.

The Geode display driver does not support resolution of 320x240.  The Flat Frame Buffer driver (ddi_flat.dll) should be used in order to support that resolution.

The user is required to update the following registry key in order to switch to 320x240:

[HKEY_LOCAL_MACHINE\System\GDI\Drivers]

    "Display"="ddi_flat.dll" 

The default value of the above key is “ddi_agx.dll” (native Geode display driver dll).

320x240 resolution for the Flat Frame Buffer driver will be specified automatically.

NOTE: When using 320x240 resolution, the QVGA Resources component should be included in the image.

The rotation angle can be specified with the following registry key:

[HKEY_LOCAL_MACHINE\SYSTEM\GDI\ROTATION] 

“Angle” = dword: b4 
; 180 degrees

Touch screen

A driver for resistive touch screens is available in the provided package. The touch screen driver is implemented to work in polling mode.  At every polling interval, it measures a number of samples and calculates the coordinates of the touched point. The user can control the polling interval through the registry. The following registry key affect the polling interval:

[HKEY_LOCAL_MACHINE\HARDWARE\DEVICEMAP\TOUCH]

    "PollingInterval"=dword:32

; Polling Interval in milliseconds

The touch panel is assembled on top of the LCD display; therefore, excessive noise from both the display and backlight are easily coupled into the touch panel. Additionally, touching the panel generates noise because of panel mechanical vibrations. Such noise can drastically reduce the accuracy and reliability of the entire touch screen system. Therefore, the measured samples have to be filtered before their acceptance. The driver implements the following filters: Pressure Threshold filter, Spike filter and Pen Movement filter. 

· Pressure Threshold filter checks the sample's pressure value and accepts the sample only if this value is larger than the adjusted threshold (PressureTreshold registry key).

The user can control this filter through the registry.

The following registry keys can turn on/off the filter and change the pressure threshold:

[HKEY_LOCAL_MACHINE\HARDWARE\DEVICEMAP\TOUCH]

    "PressureFilter"=dword:0
;  0 - disable Pressure Threshold Filter, 

 
;  1 - enable Pressure Threshold Filter

    
    "PressureTreshold"=dword:c8

;  Pressure Threshold value

· Spike filter calculates the average of the measured samples and discards the sample whose coordinates are the most different from the sample's average. 

The user can control this filter through the registry. The following registry keys can turn on/off the filter:

[HKEY_LOCAL_MACHINE\HARDWARE\DEVICEMAP\TOUCH]

    "SpikeFilter"=dword:1


; 0 - disable Spike Filter






;1 - enable Spike Filter

· 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 registry key), the filter treats that point as noise and discards it.

The user can control this filter through the registry. The following registry keys can turn on/off the filter and change the pen's movement sensitivity:

[HKEY_LOCAL_MACHINE\HARDWARE\DEVICEMAP\TOUCH]

    "PenMoveFilter"=dword:1

; 0 - disable Pen Movement Filter, 

; 1 - enable Pen Movement Filter 

"PenMoveSensitivity"=dword:64
; Pen movement sensitivity, increase this value 

; for lower pen movement sensitivity

Image File and Configuration Arguments

The name of the WinCE image file can be optionally specified. The file can be in binary format, as generated by the Platform Builder, or in compressed format (preferable) resulting from applying standard ZIP compression on a binary file. The bootloader automatically detects the file type and performs decompression if necessary.

> RUNCE [file.zip|file.gz|file.bin]

* RUNCE with no arguments will look for the [ce_image.zip] file in the current directory.

For registry configuration, RUNCE looks for the [ce_image.reg] file. This file name is invariable and should not be mentioned in the argument line.

Notes and Errata

1. The Windows CE image available on CompuLab's website was tested only on the CM-iGLX of the configuration provided in the Evaluation Kit.

2. The Windows CE image doesn’t work properly with BIOS ver. 17-08-2008.

3. CM-iGLX rev. 1.4 module, doesn’t support Windows CE.

4. To use eMbedded Visual C++ 4.0, you will need an appropriate SDK, which is available from CompuLab's website.

5. Cardbus doesn’t work with the ATAPI driver included in the image.

If you want Cardbus in the image, remove the ATAPI/IDE Storage Block device component in PB. And set the following environment variables in \GEODELX\GEODELX.bat:


SET BSP_NOPCCARD=


SET BSP_PCCARD_TIPCCARD=1


SET BSP_NOIDE=1

Then perform Sysgen in PB

6. During boot, USB Mass Storage devices should be disconnected.

7. A hard disk should be enabled in BIOS in order to be recognized by WinCE.

8. The suspend/resume operation isn't supported. 
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