The ARMmon – CM-X270 Monitor Program
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1. Revision Notes

 

	Date


	Description

	13-Dec-2005
	· First release of documentation



	15-Feb-2006
	· Code cleanup.

· Internal RAM usage layout improved.

· USBMlink connection stability improvement and bug fixes.

· Added PCB revision / manufacturing data support.

· Updated NAND flash driver code. Initialization time improved.

· Enabled sleep/deep sleep support.

· Added mfglog, sleep & memtest commands.

· Removed flashos command.

· Added splashscreen support.

· Minor manual fixes/clarifications.



	11-Jun-2006
	· 128MB DRAM support.

· Automatic switching of console to proper serial port, according to CM-X270 type - "L" or "W".

· Platform parameters passing to WinCE.

· Command line string passing to WinCE for support of custom registry keys.

	16-Aug-2006
	· Improved NAND and DM9000 interface timing.

· Resolved limitation of Linux kernel size. Now supports large kernels.

· Moved Ramdisk location in NOR to start from sector 29.

· Added Ethernet Ping (ICMP ECHO) client support.

· Added a comment regarding collision between USBMlink and user defined IRQ vector.

	10-Oct-2006
	· Added a note regarding Linux kernel and Ramdisk location.

	30-Oct-2006
	· Resolved the problem of Ramdisk with 16MB DRAM.

· Altered memory interface drive strength settings, to improve operation with 128MB DRAM.

· Ping command now informs the user that ARMmon is unable to answer ping requests.

· Added a provision for single-command fast serial download, for manufacturing support.

	30-May-2007
	· Added 104 MHz & 208 MHz CPU modes

· Added custom GPIO setup capability

· Fixed IP passing to WinCE

· Added watchdog support

· Added WinCE dual boot support

· Added kernel parameters passing to WinCE

· Fixed hang with write-protected NAND

· Changed MSC1 value for CS3 to 16bit bus width

· Slowed down DM9000 access timings

· Added RN PCB revision readout support.

· Resolved USBMlink NOR overwrite bug. (#33).

· Accelerated memory zeroing.

· Added Wolfson 9715 AC’97 CODEC detection.

· Added ISP1761 USB 2.0 controller detection.

· Added option for GPRS modem turn-on and detection.

· Added and option for loading Linux kernel from NAND flash.

· Added LCCR4 LCD register support.

· Added parameter string passing capability to command line boot mode.

· Adjusted clock driver strength setting for 270W and 270L, as part of SDRAM errata solution.

· Added CM-X270L CAMI default jumper option to the manual (section 6).



	4-Jun-2007
	· Fixed RTC access issue.

	14-Jun-2007
	· Fixed splashscreen issue.

	16-Jul-07
	· Minor fixes

	24-Oct-07
	· Disable GPRS UART buffer if GPRS modem is not found.

· Minor production related updates.

· Added NAND ID printout during hardware detection.

	19-Dec-07
	· Fixed “gpiocustom” command issue

· Fixed default settings

	01-Aug-2008
	· Added comment about jumper change accompanying USB3MODE command


2. Updating the ARMmon

Update through LAN / TFTP (preferred method)

1. Install TFTP service (or server) on host PC. The TFTP server tested by CompuLab is shareware “WinAgents TFTP Service for Windows” , http://www.winagents.com, it is also included with Linux distribution package.

2. Place "armon.bin" file the TFTP directory.

3. Start terminal emulation program on your PC using the COM port to which the null modem cable is connected. Set baud rate to 38400 bps, 8 bit per frame, 1 stop bit, no parity, no flow control.

4. Turn on the CM-X270 while holding ctrl-C . The ARMmon will start and you will get a command prompt.

5. Typing ‘setupinfo’ in order to check the current  IP settings. Modify them if needed using ‘setip’ command.

6. Type ‘download boot tftp armon.bin <your host computer IP>’

7. Type ‘flash boot’ and wait for flash reprogramming to completion.

	Do not interrupt the process or shut down the system during the update. Doing so can result with disabled CM-X270 which should be shipped to CompuLab for reprogramming.


8. At ARMmon prompt type "save", to save newly created configuration block into NOR flash. Reboot the CM-X270.

Note: updating the ARMmon will override previous setup with defaults, including setting the CPU clock to 312 MHz. The user should change this value to the one actually reflecting his nominal CPU speed using the ‘cpuclock’ command.
Updating using USB link

1. Download UsbMLink utility from [Developer]>>[CM-X270]>>[Host PC Communication Utility] in CompuLab's web-site. Following its documentation install and activate UsbMLink.

2. Run UsbMLink_GUI and perform [Update ARMmon].

3. Disconnect USB from target.

4. Reboot CM-X270.

5. At ARMmon prompt type "save", to save newly created configuration block into NOR flash.

3. Description and main features

ARMmon is the first program CM-X270 runs on power-up. It provides various pre OS services such as:

· Hardware initialization

· Hardware configuration detection

· NOR and NAND flash programming

· File transfer through USB or Ethernet

· Booting operating systems, with several boot options

ARMonitor has command line interface with simple command set which will be described below.

4. Memory map

NOR flash map: NOR flash starts at 0x00000000. NOR flash max top 0x400000 (4Mb).

The lower 1MB of NOR flash is allocated for ARMMON code, setup block and OS kernel image, if present. The rest can be used as a flash disk for file system implementation. For 1MB flash configuration, the flash disk is not available.

If a NOR flash is not used as a flash disk, the space above ARMMON and setup block is available for user purposes.

	Memory address range
	Block range
	Usage

	0x00000000 - 0x0002FFFF
	1-3
	ARMMON bootloader

	0x00030000 - 0x0003FFFF
	4
	Setup block

	0x00040000 - 0x001BFFFF
	5-28
	OS kernel image

	0x001C0000 - NOR flash top
	29-
	OS RAMDISK 

	0x00040000 - NOR flash top
	4-
	Optionally available for user's purposes


The space from 0x00040000 to NOR top is available for code / data. However, you should be aware that if OS images are placed in NOR, they reside at the above addresses and may be partially overwritten. For example, if NOR flash driver is included in Linux kernel, it automatically uses the space from 0x00170000 to NOR top for file system purposes. All data present in these addresses will be erased.

Note: starting from 16-Aug-2006 release, the Linux kernel and Ramdisk images are preceded with a 32 bit (4 byte) field containing the length of the image. Thus the actual images start at the address specified in the table above + 4.

SDRAM map: SDRAM starts at 0xA0000000,  max top is 0xA4000000 (for 64Mb configuration)

ARMmon  system:


0XA0000000………………..0xA00FEFFF 

Linux Kenel(max):


0xA0100000 ……………...  0xA025FFFF

Linux Ramdisk:



0xA0800000 ……………...  Heap bottom

WinCE 5.0 Image(max):


0xA00FF000 ……………...  Heap bottom

Heap and stack



(SDRAM top – 2MB)

Generally the whole 0xA0100000 – heap bottom range is available for user's code and data. However, if OS images are downloaded, they reside at the above addresses and may me partially overwritten. Similarly, if you downloaded your data and OS image was downloaded later, your data may be overwritten.

ARMmonitor operates with virtual memory subsystem turned on, using one-to-one virtual to physical address mapping.

5. User interface commands

Note: case sensitive strings, like file names for TFTP download (an issue with Linux-based TFTP servers) have to be surrounded by double commas (“), since otherwise they will be converted to lowercase.

Glossary:
<….>  - 
parameter description

[…] 
- 
optional parameter

(a | b | c |…. )-
parameter choice

bootos [<kernel parameters>]

Boots operating system.  The following OS image search sequence is performed. System boots the first OS image found at any of the search sequence stages:

Search SDRAM: Linux -> WinCE

-> Search NOR: Linux->WinCE

-> Search NAND: WinCE

“kernel parameters” – optional Linux/WinCE parameters string.

Example: booting Linux using nand flash:

bootos “root=/dev/nand console=ttyS0,38400”

Note: if there are no parameters given, os will boot with default precompiled parameters.

nand <(flash format  | write)>  [<file name> <ip> <start sector>]

<flash format> : Performs low level formatting of the NAND flash.

<write> : downloads a file <file name> form tftp server at <ip> and writes it to NAND flash starting from logical sector <start sector>. If <start sector> is omitted, 0 is assumed.

settime <hour>  <minute>  <second>

Sets time of RTC (24 hour format only).

setdate <day>  <month>  <year>

Sets date of RTC.

gettime

Prints current time on the screen.

getdate

Prints current date on the screen.

save

Saves current setup to flash.

hwinfo

Prints a list of detected hardware.

setupinfo

Prints a current setup settings.

setboot <os> 

[<kernel parameters>]

<setup>
[<kernel parameters>]

<absolute> 
[<absolute address>]

<rcopy> 
[<source address>] [<length>] [<destination address>]
<scopy>
[<start sector>] [<count>] [<destination address | kernel>]

Due to complexity of this command it is given in more detailed syntax. The five lines above list all of the possible command syntax.

This command sets the boot options for the system.

<os> : boot operating system from flash at power up

<kernel parameters> - parameter string for Linux kernel/WinCE

<setup> : start ARMonitor in command line mode at startup. If  “os” is chosen, holding ^C at power up will bring command prompt. 


<kernel parameters> - parameter string for Linux kernel/WinCE

<absolute> : jump to memory address specified in <absolute address> parameter on boot.

<rcopy> : copy <length> bytes from <source address> to <destination address> and jump to <destionation address>.

<scopy> : copy <count> sectors from <start sector> in NAND flash to <destination address> in SDRAM and jump to <destination address>.  If “kernel” is specified default SDRAM address 0xA0100000 will be set. When Linux kernel is found at this address, standard Linux boot procedure will be carried out. This provides the ability to boot Linux kernels stored in the NAND flash.

defaults

Load hard coded setup defaults.
baud <function (console | mlink)> <baud rate>

Sets baud rate for user interface console or for manufacturing link.

Baud rate options: 1200, 9600, 19200, 38400, 57600, 115200

cpuclock <104 | 208 | 312 | 520 >

Sets CPU core clock to 104, 208, 312 or 520 MHz.

download  <destination (boot | kernel | ramdisk | WinCE | memory address)>  

<protocol (tftp | serial | WinCE)>  [<file name>] [<server ip>]                                                                                                                                                   

Download data through serial or Ethernet to desired location in SDRAM. 

Parameter 1 – memory destination. Hardcoded destination may be used:

a. boot -  ARMonitor image for update.

b. kernel - Linux kernel or WinCE image (without decoding).

c. ramdisk -  Linux ramdisk.

d. wince - WinCE image with decoding . 

e. Arbitrary address within the permitted range in SDRAM (see par. 2) may be specified. The address should be specificed as hexadecimal number.

Parameter 2 – protocol. The data can be transferred through serial 

port using the Linux uuencode protocol (“serial” option), through Ethernet using 

TFTP protocol(“TFTP” option) or using Microsoft Platform Builder custom protocol

(“WINCE” option).  

Parameter 3 – filename for download. Relevant for TFTP and WINCE protocols.

Parameter 4  - server IP. Relevant for TFTP and WINCE options.

Examples:

Download Linux kernel image through TFTP: download kernel tftp zImage 10.1.1.20

Download a file to arbitrary location: download a0010000 tftp my.file 10.1.1.20

Note: the address is specified in hex.

flash  < destination (boot | kernel | ramdisk |  memory address)>  

[<length in bytes>] [<source memory location>]

Writes into NOR flash memory.

Parameter 1 – destination address in flash. Hardcoded options: 

“boot” – to store a new version of ARMmon. 

“kernel” – to store Linux kernel or WinCE image. 

“ramdisk” – to store Linux ramdisk image. 

For all hardcoded destination options, hardcoded source address in SDRAM is used.

In addition, any address in the permitted range in the flash (see par. 2)

can be supplied.

Parameter 2 – data length in bytes. Relevant only when storing to user 

defined address.

Parameter 3 – source SDRAM address. Relevant only when storing to user 

defined address.

Examples: 

Flashing Linux kernel: flash kernel

Flashing arbitrary data from memory: flash 400 100 a0500000

Note: all numbers are in hexadecimal.

flash erase

Erases all NOR flash content except for ARMmon and setup block. Useful when switching from Linux to WinCE usage.

resetterm

Resets terminal window and cleans it.

load <destination address (kernel | ramdisk | WinCE)> [<source address>  <length>]


Copy data from flash to SDRAM.

Parameter 1 – destination address in SDRAM. Hardcoded options: 

 “kernel” – Linux kernel. 

“ramdisk” – Linux ramdisk. 

“WinCE” – WinCE image.

For all hardcoded options hardcoded source address in flash is used.

In addition, any address in the permitted range in the SDRAM (see par. 2)

can be supplied.

Parameter 2 – source flash address. Relevant only when copying to user 

defined address.

Parameter 3 – data length in bytes. Relevant only when copying to user 

defined address.

deafndumb <(on | off) >

Enables/disables deaf-and-dumb mode. 
In this mode the ARMmon ignores any input from serial port and does not print any characters to the serial port. This mode can be used only in conjunction with “os” boot method. To exit this mode, an external jumper has to be used.

exec <address> <parameter>

Performs a jump to a memory location. A function whose C language prototype 

void function(unsigned int i)  should reside. The “parameter” is passed to the 


function and can be used as a pointer to additional parameter list.

console <serial port (com1 | com3)>

Selection of serial port for ARMmon user console. 

mlink <(start | com1 | com3 | usb)>

Two purposes: (1) Selects the port for manufacturing link, (2) starts manufacturing link.

If “comx” is specified, the appropriate serial port is set for use with manufacturing link.

If "usb" specified, USB slave port will be used, requiring  UsbMLink application on host.

If “start” option is specified, manufacturing link is started through previously selected port.

Notes:

· New settings are applied after "save" command, there is no need for system reset

· If, after the “save” command, the following message appear again:

“USB IRQ vector not initialized.

USB mlink disabled. To enable it perform Save and Reboot.”

Use an explicit “irqvect usb”, and “save” commands.

setip <(ip | mask | dhcp | eth0 | eth1)>  [<address | (on | off)>]

Changes card's network IP.


Possible combinations:


setip dhcp on : use dhcp server

setip dhcp off : do not use dhcp server


setip ip <address > : set the station’s IP address (if not using DHCP)


setip mask <mask> : set the station’s IP mask (if not using DHCP)


setip eth0 : use CM-X270 onboard Ethernet controller


setip eth1 : use ATXBASE/SB-X270 onboard Ethernet controller


Examples:


setip ip 10.1.1.82


setip mask 255.255.255.0


setip dhcp on

irqvect <address>

This command gives a provision for installing a user defined interrupt vector for applications running in ARMmon environment. The <address> value will be installed as default interrupt vector (for both IRQ and FIQ). It is users responsibility to enable interrupts and define interrupt source. Setting address zero will disable this function. Note: if the user intends to take advantage of this option, the first 1MB of the SDRAM (“ARMmon system”) should not be overwritten by the user application, otherwise memory mappings and other vital data structures may be erased and interrupt handling will not operate properly. In addition, virtual memory subsystem settings should not be altered.

Note: in order to use user defined interrupt vector, set manufacturing link to use serial port. Example: mlink com3. Otherwise USBMlink will occupy the vector permanently.

userinit <address>

Installs user defined code. The code should reside in NOR flash. It will be executed before booting the operating system. At the completion, the code should execute "procedure return" otherwise boot sequence will not continue. Setting address to zero will disable this function.

fastboot <(on | off)>

Enables/disables zeroing memory during boot. This may save about 1 second of boot time. Must be set off if "mlink usb" is used.

ramdisk <(on | off)>


Enables/disables autoloading of Linux ramdisk before booting Linux

memlw <address> <data>


Write a 32bit value at given physical address

memlr <address>


Read a 32bit value from a given physical address

memsw <address> <data>


Write a 16bit value at given physical address

memsr <address>


Read a 16bit value from a given physical address

pcit <level>

Controls PCI / Local bus throttling level. Valid values are 0 to 3. Should be used in order to balance acceptable LCD interference and bus bandwidth tradeoff.

0 – no throttling, maximum bus performance at expense of LCD display interference.

3 – maximum throttling. Best LCD display quality, at expense of reduced bus bandwidth, which may affect performance of devices on PCI bus.

Values 1,2 - middle LCD quality / bus bandwidth tradeoffs.

usb3mode <(slave | host)>


slave – Enables slave interface on USB port 3 (default)


host – Enables host on USB port 3.

Note: changing of USB3 mode must be accompanied by change of jumper on SB-X270 P15 header. A jumper must be assembled on pins 10-11 to provide power, if USB3 is used in host mode. A jumper must be removed when USB3 is used in slave mode. Jumper only selects power; the switching between host and slave modes is controlled by usb3mode command.

setgraphics <(pxafb | 2700g)>

pxafb - Sets PXA-270 on-chip graphics controller to be the default graphics interface used by operating system.
2700g - Sets Intel 2700G graphics controller to be the default graphics interface used by operating system.

Note: when 2700g graphics controller is used, local bus throttling is not required. For optimal performance it is recommended to disable bus throttling by “pcit 0” command.

memtest


Runs a thorough memory test on first 16Mb of SDRAM.

mfglog


Prints manufacturing log and PCB revision.

sleep <seconds>

Enters deep sleep for required amount of seconds. Intended to be used for power  consumption measurements.

ping  <IP>

Send and ICMP ECHO request to desired IP. Wait for ECHO_REPLY and validate data integrity.
watchdogset <seconds>

Arm watchdog upon boot to be disarmed by the OS when boot successfully completes.

0 < seconds < 1300

For seconds = 0 watchdog will be disabled.

gprsmodem  <on | off>

Enable GPRS modem turn-on and detection upon boot.

Commands for setting custom GPIO state upon boot

gpiocustom <on|off>


Enable/disable user custom GPIO states upon boot.


When <off> will use ARMmon defaults.

gpiosethigh <PXA-270 gpio number>


GPIO will be driven to VCC3_3 upon boot.

gpiosetlow <PXA-270 gpio number>


GPIO will be driven to GND upon boot.

gpiosetin  <PXA-270 gpio number>


GPIO will be set as input upon boot

gpiosetdefault <PXA-270 gpio number>


GPIO will be set to ARMmon default state upon boot

6. Bringing to Default State

There are two jumper options: one for starting ARMmon with hardcoded default settings, and another for bringing the system out of deaf-and-dumb mode.

To boot with defaults settings: short pins X and Y (see table below) and power up. This action will cause ARMmon to overwrite configuration block with default settings.

To bring the system out of deaf-and-dumb mode: short pins Y and Z and power up.

	
	CAMI Pin for 270W


	CAMI Pin for 270L
	CAMI Name
	PXA-270 GPIO
	SB-X270
	ATX

	X
	P3-48
	P1-132
	GPIO[12] 
	104
	P16-6
	P18-13

	Y
	P3-47
	P2-83
	GPIO[13] 
	106
	P16-8
	P18-14

	Z
	P3-49
	P1-35
	GPIO[14] 
	52
	P16-10
	P18-15


7. LED Status Indicators

The green LED is the system heartbeat. It slowly blinks when ARMmon is to accept commands from user and is constantly "on" during continuous ARMmon activity.

The orange LED indicates NOR flash activity.

8.  SplashScreen  

SplashScreen provides a static graphical image on the CM-X270 display using the internal graphics controller. It is intended to fill the time gap starting from the system power-on until the control of the display is taken over by the OS, thereby improving the experience of the user.

Configuring and using splashscreen

1. Generating graphics image

1. Generate a BMP file at the resolution of your display with 24 bit color.
A commonly available software that can do it is Microsoft Paint.

2. Run the provided CmxSplash.exe as follows:
cmxsplash <source BMP filename> <destination BIN filename>
The result is a binary file at the given resolution with 16 bit color.

2. Downloading graphics image to CM-X270

In this example: 

· The graphics binary file is named splashscreen270.bin. File size is 614400(0x96000) bytes.

· The IP address of the host is 10.1.1.71

· The file is temporarily stored in RAM at address 0xA10000000

· The file is saved in NOR flash at address 0x1A0000

1. Download to CM-X270 RAM
download a1000000 tftp splashscreen270.bin 10.1.1.71
2. Copy image from RAM to NOR flash
flash 1c0000 96000 a1000000
3. Configure ARMmon to display image at boot

Enable splashscreen: splashscreen on. 
The following parameters can be altered or left at default.

1. LCD controller registers
splashscreen lccr0 <value>
splashscreen lccr1 <value>
splashscreen lccr2 <value>
splashscreen lccr3 <value>
splashscreen lccr4 <value>
The register values in ARMmon are preconfigured for CRT / CompuLab LCDKIT settings at 640x480 resolution.

2. NOR flash base address of stored image
splashscreen nor <address>
The default address is 0x1A0000.

3. RAM frame buffer base address
splashscreen dram <address>
The default address is (SDRAM top – 2MB).

4. Image size in bytes
splashscreen length <length in bytes>
The default size is 614400 bytes (0x96000).

After settings are made save parameters and reboot as follows:

save

reboot


If all settings are correct the image should display within 2 seconds of power up

Additional commands:

splashscreen draw – to display a test image
splashscreen off – to disable splashscreen

*Note: with CM-X270W splashscreen is supported starting from PCB rev 1.2 (16bpp color).

9. General Comments

Note that all changes in ARMmon setup, if not explicitly stated otherwise, are 

taking effect only after the setup is saved and system rebooted.

If download over the ETH0 does not work, check that MAC address of the DM9000 was not deleted from NOR:

Command “readmac” will show the MAC address, command “writemac xxxxxxxxxxxx” will write a new one (xxx…. are hexadecimal digits).

