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1 
Introduction

This user’s guide provides information to enable the use of TestMode software, as it resides in a TI solution based GSM terminal.  This guide includes the following descriptions:

· PC based user interface program

· TestMode commands

This document meets the information needs of multiple users for internal and external customers. Production software engineers require more detailed information of all elements of the test system. System engineers, development engineers, and lab technicians tend to treat the test system as a black box and be interested only in the PCTM user interface commands needed to access TestMode functionality

The PCTM program, though limited in capability, serves as a demo for the user whose test requirements are for a more robust user interface. To create a PC based user interface program or to enhance the capability of the PCTM program, you need intimate knowledge of TestMode commands (see Section 3) and the serial interface protocol.

1.1 FFS

FFS is a flash file system with an API and implementation loosely modeled after and inspired by the POSIX file I/O interface. FFS is used for storing many kinds of data and configuration parameters that should be non-volatile across power-cycles. This includes:

RF calibration parameters adjusted and programmed during production test.

User settings handled by the MMI, such as speaker volume, ringing melodies, last-called-numbers etc.

Voice memo and voice recognition data.

Debug information, dumps etc.

For a full description of FFS, see PSW240.doc and PSW241.doc

2 PCTM

This Section describes how to use the PCTM program to drive TestMode.  PCTM is a valuable tool for manual operation (RF development, testing, and calibration) but is not meant to be a tool for full automation (production testing).

A certain amount of automation is built into PCTM in script file abilities for simple tasks like the initialization or altering of parameters, but automation does not include intelligent decision making needed for fully automated production testing.

A separate PC-based program should be written to control automated production testing, and understanding how PCTM works is helpful for that effort. Not just how a user interfaces the program at the command prompt, but knowing how PCTM works internally is necessary.

2.1 Getting Started

To set up the PCTM environment, the PCTM.exe file is used. Minimum requirements for running PCTM are pctm.exe and cygwin1.dll and one free COM port. 

To install PCTM simply unzip the zip file and run PCTM.exe. The cygwin1.dll is distributed with PCTM, and an installation of Cygnus Cygwin is not needed.

2.2 Command Line Options

	Option
	Description
	Default Value

	-h
	Display help for all command-line options
	

	-f <filename>
	Take commands from <filename> and exit PCTM when done
	

	-e<command>
	Execute command and exit PCTM when done
	

	-p <port>
	Serial port number to use
	1

	-a
	Asynchronous packet receive ( see section 2.9 )
	

	-c<char>
	Various options:

c = Do not execute .pctmrc on startup ( see section 2.5 ).

a = Disable alias lookups

t = Do not check TestMode version

f = Do not check FFS version
	

	-dp<file>
	Trace up- and downlink protocol packets to file
	

	-u <c><c>
	set UART flowcontrol for DTR and RTS respectively

-  = -12V

+ = +12V

h = Hardware handshake
	--


Note: You may combine these command line options. There are meny other command line options, which can be displayed be entering pctm –h. 

Examples:

· pctm -p 1

· pctm -p 1 –e”rfpr 8”

The –cc option will disable the execution of the .pctmrc file at startup. This means, that the commands in the .pctmrc file will not be executed at startup. Any aliases defined in the .pctmrc file will obviously not be available in the system after startup.

Per default, PCTM will check the version of Testmode and FFS. If these are not compatible with the current version of PCTM, an error will be returned. The –ct command line option disables the check of the Testmode version and the –cf option will disable the check of the FFS version.

2.2.1 Packet dumping

PCTM has support for dumping protocol packets to a specified file. This is enabled via the –dp<file> command line option. This is useful when unsure of packet formats. The –dp<file> option will dump all protocol packet to the specified file. To view the packets in other format, e.g. hexadecimal, open the file in an editor that supports the desired format. The format of the file is:

2.3 Using Script Files

To invoke a script file from the PCTM prompt, enter:

run <filename>

The file must be in ASCII format, but the file extension can be anything. Begin a comment line with # or //. Put each command on a separate line. A script is equivalent to typing the commands in sequence at the prompt.

2.4 Writing/reading tables from/to Files   

For table writing functions, enter the table directly at the prompt with the elements separated by spaces, or write the table from a file.

From the PCTM prompt, enter: 
<function>  <index>  < or > <file>

· <function> is the TestMode table-writing function

· <index> is which index that should be written

· < or > is for writing from and to files

· file is the name of the file which contains the table or should be written to

The file format is as follows:

· arguments must be separated by spaces

Note that a valid table file can be obtained by writing a table to a file.

The following is an example of how to write rf table 12 to a file:

rftr 12 > file.txt

and

rftw 12 < file.txt

will write to rf table number 12 with values from the file. This can be used to restore original values.

PCTM has support for variable formats. From the PCTM prompt enter:

rftr 12 –f  “format”

The –f option enables variable formats, and the format string defines the new format. An example:

rftr 12 

will read table 12 with the default format string. The default format strings can be obtained by executing the command with a –h option.

rftr 12 –f  “%5[%U %]”

will read table 12 with the new format string. The format string in this example will read table 12 as 5 8-bit unsigned values. The –f option may be combined with file redirection:

rftr 12 –f “%5[%U %]” < or > file

Note that the new format string specified, will become the new default format string for the remainder of the PCTM session. Restart PCTM to restore the original default values.

2.5 Alias functionality

To ease the use of PCTM, an alias functionality has been implemented. As default PCTM is started with the alias functionality enabled. When typing an alias at the prompt, PCTM will substitute the entered alias with the string from the stored alias. 

To enter an alias, type the following at the prompt,

alias <alias> <substitution text>

· alias is the name of the alias that should be created

· <substitution text> is the string that will be inserted at the prompt

If <substitution text> contains spaces or special characters, the string must be quoted. Note that the separator between <alias> and <substitution text> is a space.

To view all the currently defined aliases, type alias at the prompt. This display a list of the aliases in the present system.

2.6 PCTM initialization file

A .pctmrc file is distributed with PCTM. This file is a normal script that is read when PCTM starts, before processing commands from the user. This file can be modified to do anything useful at startup, e.g. definition of often used aliases. The following is an example .pctmrc file 

# This is a .pctmrc file. It is read and executed on 

# startup of pctm, unless you invoke pctm with -cc option. 

# This file contains some useful default aliases

alias q quit

alias h help

alias stop 'scw 17 0'  

alias s 'scw 17 0'

alias ll 'ls -l'

alias lx 'ls -l -x -i -t'

alias on 'g23 "mmi config key_seqn=<>"'

alias stat "run scripts/status.tms"

echo ".pctmrc read and executed" 

Note that a .pctmrc file is not necessary. PCTM will run fine without a .pctmrc file.

2.7 Command History Feature

Use the up/down arrow keys to bring previous commands to the prompt individually. The history functionality is a feature of cygwin, and not PCTM. Please refer to the cygwin documentation (www.cygwin.com) for information about this feature. 

2.8 PCTM prompt

The PCTM prompt displayed when starting PCTM shows the current working directory of target. The startup prompt is [ / ]$ which means that the current working directory is the root. When changing directories, the prompt will change accordingly e.g. [ /ramps ]$ which means that the current working directory is the subdirectory called ramps. see psw240.doc for further details.

2.9 Retrieving statistics

PCTM has support for automatic statistics. Statistics can be retrieved in two ways: automatically or  manually. To manually retrieve statistics, enter following at the prompt:

sr <index> <bitmask>

This will print the specified statistics on the screen. A complete list of supported indices and bitmasks can be found in TM100.doc.

Enabling automatic statistics, will make the target gather information, and after a specified period of time, transmit the statistics to PCTM. This process will continue until stopped by the user. When using automatic statistics, there are two ways to receive statistics: via the wait command or via the –a option at startup. Enabling asynchronous packet receiving will make the receiving of statistics run in the “background”, leaving PCTM usable. If the –a option is not used, the wait command must be used, to make PCTM wait a specified number of packets, to receive the statistics.To stop the continuous statistics enter the following at the prompt:

scw 17 0

2.10 Bug reporting

If you have found a bug in PCTM, please report the following information to pctm@tidk.ti.com :

· Description of the bug

· Information on how to reproduce the bug

· PCTM, FFS and testmode versions. These versions can be obtained via the fsq command.

3 Command Descriptions

This Section is a guide for using PCTM functions to communicate with the TestMode module in the target.  The Section includes tables containing details of the context for each TestMode command.

For a full description of all functions and supported arguments see TM100.doc

Here is a brief explanation of each of the fields of the TestMode commands:

Name:


Full names of the function.  The Name is the name of the actual procedure in TestMode.  The PCTM code converts the user-entered name into the proper CID.

TM Function:

TestMode function called by the command.

Description:


Brief description of command purpose.

Syntax:


First line describes what you manually type in at the command prompt of the PCTM program.

The second line describes the actual information sent by the user interface program from the PC to TestMode. 

The following is a description of the formats of the arguments

· Names : An FFS object is an ordinary flat file, a directory or a symbolic link. Objects in FFS are hierarchically organized in directories and sub-directories. Each object must have a unique name within the directory it resides. All object names in FFS are case sensitive. An object name is valid if it contains a combination of the following characters: a-z, A-Z, 0-9, ‘.’ (dot), ‘+’ (plus), ‘-‘ (dash), ‘_’ (underscore) and ‘,’ (comma).

· Indices : An index is an integer value to address table or parameter.

· Values : A value is a signed or unsigned integer. Functions that need multiple values to execute, e.g. table write functions, expect the values to be separated by spaces.

· Strings : A strings is a sequence of printable characters. Spaces are only allowed if the complete string is quoted. Strings are quoted by starting and ending the string with a ‘”’ (double quote).

· Options : All options are of the format ‘-‘ (dash) followed by a character. If more than one option is specified, these must be separated by a space. 

Example:


First line gives an example of specific values you could type in at the command prompt of the PCTM program. 

General Testmode commands

Initialize Testmode

	Syntax : ti               
	TM function: tm_init 

	Description: Initialize Testmode.  Resets all TestMode parameters to their default values. This function is called at power-on. The user will not have to call this function, unless a reset to default values is necessary. 

	Example: ti 


Set Phone Operation Mode 

	Syntax: tms <mode>
	TM Function : tm_mode_set

	Description: Set the Operation Mode of the phone. 

	Example: tms 1 


Get Hardware or Software Module Version

	Syntax: vg <module>
	TM Function : tm_version_get

	Description: Get hardware or software version of module. This function has support for variable print format via the –f option.

	Example: vg 0xE0


3.1 General PCTM commands

Quit PCTM

	Syntax: quit               
	TM Function : None

	Description: Quit PCTM. 

	Example: quit


Wait for TestMode packets

	Syntax: wait <n> [<timeout>]              
	TM Function : None

	Description: Wait for n TestMode packets to arrive. Each packet has a timeout value of timeout milliseconds. Default is 5000.

	Example: wait 100 1000


Running scripts

	Syntax: run <name>            
	TM Function : None

	Description: Run script file of PCTM commands.

	Example: run uarttest.tms


G23

	Syntax: g23 <module> [parameters]
	TM Function : None

	Description: Send a message with parameters to g23 module. The g23 command can be used to start the protocol stack in the mobile phone and setting trace classes. A complete list of valid modules and parameters can be found in the Condat g32 description.

	Example: g23 RR TRACECLASS 04


Help

	Syntax: help [group] [function…].                
	TM Function : None

	Description: Print help on stdout. Help can be obtained for groups and specific functions. Help <group>, will show all available function in the specified group. Help <function>  will display help for the specified function.

	Example: help or
                 help ffs

                 help rfpw rfpr


Shell operations

	Syntax: shell <string>             
	TM Function : None

	Description: Execute shell command string.

	Example: shell dir


Echo to stdout

	Syntax: echo <string>               
	TM Function : None

	Description: echo string to stdout.

	Example: echo “hello world”


Alias 

	Syntax: alias <alias-name> <substitute text>              
	TM Function : None

	Description: define an alias alias-name with the text string substitute text.

	Example: alias q quit


Delay

	Syntax: msleep <n>               
	TM Function : None

	Description: Sleep (delay) for n milliseconds

	Example: msleep 1000


3.2 General RF commands

Transmitter and Receiver Enable Operations 

	Syntax: rfe <mode>           
	TM Function : tm_rf_enable

	Description: Control RF transmitter and receiver operations. This function is only available in test mode. A list of supported modes can be obtained by using the –h option.

	Example: rfe 1 


Configure RF Parameters 

	Syntax: rfpw <index> <value>         
	TM Function : tm_rf_param_write

	Description: Write parameters for receive mode. This function has support for variable print format via the –f option.

	Example: rfpw 1 31


Read RF Parameters 

	Syntax: rfpr <index>        
	TM Function : tm_rf_param_read

	Description: Read parameters for receive mode. This function has support for variable print format via the –f option. 

	Example: rfpr 1 


Write RF Table 

	Syntax: rftw <index> <value> … <value>.         
	TM Function : tm_rf_table_write

	Description: Write a RF table. The function will only succeed if the number of values passed along matches the number expected for the specified index. This function has support for variable print format via the –f option. A list of supported indices can be obtained by using the –h option.

	Example: rftw 12 160 95 0 30 100 


Read RF Table 

	Syntax: rftr <index>         
	TM Function : tm_rf_table_read

	Description: Read a RF table. This function has support for variable print format via the –f option. A list of supported indices can be obtained by using the –h option.

	Example: rftr 12 


Read Reception Statistics and Results 

	Syntax: sr <type> <bitmask>         
	TM Function : tm_stats_read

	Description: Get results and/or statistics of reception; TCH, frequency, synchro burst, etc.

	Example: sr 2 0xf


Configure Statistics Interface 

	Syntax: scw <index> <value>           
	TM Function : tm_stats_config_write

	Description: Write the statistics interface configuration. 

	Example: scw 16 100


Read Statistics Interface 

	Syntax: scr <index>        
	TM Function : tm_stats_config_read

	Description: Read the current settings of the statistics interface. 

	Example: scr 16 


Configure Receiver Parameters 

	Syntax: rxpw <index> <value>         
	TM Function : tm_rx_param_write

	Description: Write parameter for receive mode. A list of supported indices can be obtained by using the –h option. This function has support for variable print format via the –f option.

	Example: rxpw 2 3


Read Receiver Parameters 

	Syntax: rxpr <index>         
	TM Function : tm_rx_param_read

	Description: Read parameters for receive mode. A list of supported indices can be obtained by using the –h option. This function has support for variable print format via the –f option.

	Example: rxpr 2


Configure Transmitter Parameters 

	Syntax: txpw <index><value>        
	TM Function : tm_tx_param_write

	Description: Set various parameters for transmit mode. A list of supported indices can be obtained by using the –h option. This function has support for variable print format via the –f option.

	Example: txpw 4 12


Read Transmitter Parameters 

	Syntax: txpr <index>        
	TM Function : tm_tx_param_write

	Description: Read parameter for transmit mode. A list of supported indices can be obtained by using the –h option. This function has support for variable print format via the –f option.

	Example: txpr 9 


Write Transmitter Ramp Template Table

	Syntax: ttw <table_id> <value>…<value>.        
	TM Function : tm_tx_template_write

	Description: Write a ramp template to the transmitter ramp template table. The function will only succeed if the number of values passed along matches the number expected.

	Example: ttw 12 0xff 0xaa


Read Transmitter Ramp Template Table

	Syntax: ttr <table_id>.         
	TM Function : tm_tx_template_read

	Description: Read a ramp template from the transmitter ramp template table

	Example: ttr 4


FFS Commands

Format FFS and create file system

	Syntax: mkfs <name>
	TM Function : None

	Description: Format FFS and create file system. The name must start with a ‘/’. All data on flash will be erased.

	Example: mkfs newflash


Change directory 


	Syntax: cd <name>
	TM Function : None

	Description: Change working directory

	Example: cd subdir


Print contents of file 


	Syntax: cat <name…>
	TM Function : None

	Description: Print contents of file to stdout

	Example: cat ramps.tx


Make directory

	Syntax: mkdir <name…>
	TM Function : None 

	Description: Make directory.

	Example: mkdir newdir  newdir2


Remove files directories and links

	Syntax: rm <name…>
	TM Function : None

	Description: Remove files, links and directories (if empty). 

	Example: rm newdir file link


Rename file 

	Syntax: mv <name> <new name>
	TM Function : None

	Description: Renames file. 

	Example: mv rxcal.txt rxcal.cal


Make symbolic link

	Syntax: ln <source-name> <dest-name>
	TM Function : None

	Description: Make symbolic link between files. 

	Example: ln file link-to-file


Write a file to target

	Syntax: fwr <target-name> <pc-name>
	TM Function : None

	Description: Write a file from PC to target. Target side name may be omitted. In the latter case, target name will be the same as PC side name.

	Example: fwr ramps.txt ramps.txt or
                 fwr ramps.txt


Read file from target

	Syntax: frd <target-name> <pc-name>
	TM Function : None

	Description: Read a file from target, and write it to PC. PC name may be omitted. In the latter case, PC name will be the same as target name.

	Example: frd ramps.txt ramps.txt or

                frd ramps.txt


Display flash usage 


	Syntax: df
	TM Function : None

	Description: Summarize ffs free/used space.

	Example: df


Display present directory 


	Syntax: pwd
	TM Function : None

	Description: Print present working directory to stdout.

	Example: pwd


Display FFS information 


	Syntax: fsq [index]
	TM Function : None

	Description: Query FFS parameters and values.  Fsq can be executed with an –s option, which will display statistics for all reclaim functions.

	Example: fsq 4


List directory contents 


	Syntax: ls [options] [name…]
	TM Function : None

	Description: Display directory contents on stdout. Valid options are : -l (long listing), -a (show all files), -x (extended long listing), -i (show inodes) and –t (show header). These options may be combined in any order.

	Example: ls or 
                 ls –l –a subdir


Change permissions on files 


	Syntax: chmod <option> <file…>
	TM Function : None

	Description: Change permissions on files. Valid options are +r and –r to set and remove the read-only flag respectively

	Example: chmod +r ramps.txt


Create empty files 


	Syntax: touch <name…>
	TM Function : None

	Description: Create empty files. If file already exists, nothing happens.

	Example: touch newfile.txt


3.3 Miscellaneous commands

Write Specified Number of Bytes to an Address

	Syntax: mw <dest> <value>…<value>.         
	TM Function : tm_mem_write

	Description: Write bytes starting at dest address. This function has options for writing halfwords or words instead of bytes. The options are –2 for halfwords and –4 for words. If option is specified, length becomes the number of halfwords or words to write.

	Example: mw 0xff000000 0x1 0x2 0x3 0x4


Read Specified Number of Bytes from an Address

	Syntax: mr [-option] <src><length>           
	TM Function : tm_mem_read

	Description: Read length bytes starting from src address and print to stdout. This function has options for reading halfwords or words instead of bytes. The options are –2 for halfwords and –4 for words. If option is specified, length becomes the number of halfwords or words to read.

	Example: mr 0xff000000 12


Write to CODEC Register 

	Syntax: cw <page><reg><value>             
	TM Function : tm_codec_write

	Description: Write value to CODEC register reg. Be warned that writing to the CODEC registers while not in test mode can produce unpredictable behavior.

	Example: cw 0x0 0x2 0x5


Read from CODEC Register

	Syntax: cr <page><reg>         
	TM Function : tm_codec_read

	Description: Read value from CODEC register reg and print it to stdout. page is needed to address more than 32 registers. A complete list of registers can be found in the baseband documentation ????

	Example: cr 0x0 0x2 


Write Miscellaneous Parameters 

	Syntax: mpw <index> <value>       
	TM Function : tm_misc_param_write

	Description: Write miscellaneous parameter

	Example: mpw 19 1


Read Miscellaneous Parameters

	Syntax: mpr <index>         
	TM Function : tm_misc_param_read

	Description: Read miscellaneous parameter

	Example: mpr 19


Write Customer Special Parameters 

	Syntax: spw <index>     
	TM Function : tm_special_param_write

	Description: Write customer/platform special parameter

	Example: spw 260 0x3435

	Note:  This is an “open” function for customer implementation.


Read Customer Special Parameters

	Syntax: spr <index>        
	TM Function : tm_special_param_read

	Description: Read customer/platform special parameter

	Example: spr 23

	Note:  This is an “open” function for customer implementation.


Write Customer Special Table 

	Syntax: stw <index> <value>, … , <value>.         
	TM Function : tm_special_table_write

	Description: Write a customer/platform special table. The function will only succeed if the number of values passed along matches the number expected.

	Example: stw 14 0x33 0x35

	Note:  This is an “open” function for customer implementation.


Read Customer Special Table

	Syntax: str <index>          
	TM Function : tm_special_table_read

	Description: Read a customer/platform special table

	Example: str 14 

	Note:  This is an “open” function for customer implementation.


Perform Customer Special Action 

	Syntax: se <index>         
	TM Function : tm_special_enable

	Description: Perform customer/platform special action

	Example: se 12

	Note:  This is an “open” function for customer implementation.


