Pod-A-Lyzer™	API


Serial Interface	Pod Firmware Version 1.04/1.05 





Introduction


	This document describes the application programmer’s interface (API) to the Pod-A-Lyzer™ serial device.  You only need to read this if you wish to bypass the Pod-A-Lyze™ application and perform special-purpose data acquisition; those wishing to use the device as an 18-channel logic analyzer need not be familiar with the contents of this document. 


	The interface to the Pod-A-Lyzer™ (hereafter referred to as the “Pod”) is a standard RS-232 serial link supporting data rates from 9600 to 115.2k baud, with an 8-N-1 word format.  Therefore, any computer with a serial port can communicate with the Pod and perform data acquisition and analysis.  The remainder of the document describes the details of the serial protocol and its data formats.


 


The Pod-Host Relationship


	In communicating with the Pod via application code or a terminal program interface, it is important to understand the role of each device.  The host is always the initiating device in any operation.  The Pod will produce output only when requested to do so from the host, and that output can be reliably and straightforwardly parsed by the host for the purposes of automated control.  The output is also highly human-readable, which simplifies the process of learning and debugging with the Pod using a terminal program.





Notation


	The following notations are used in describing the Pod serial protocol:





	<parameter.size>	command line parameter, size=8,16, or 24


	[<parameter>]	optional parameter


	<parameter>...	variable number of parameters to follow


	<CR>			ASCII carriage return character ($0D)





Command Format


	The format of a typical Pod command is as follows:





			<command> [<parameter> ...] <CR>





where <command> is a single-character specifier between ‘A’ and ‘Z’, appearing at the beginning of the command line.  As denoted by the braces, the parameters following the command are optional and may come in any number, depending on the command.  Parameters may be separated by whitespace, or specified to the full word length (e.g. 24-bit values must be 6 digits if not separated by a space or tab).


	Several commands may be queued for execution, provided that they are separated by carriage returns.  The total length of all queued commands must not exceed the Pod’s internal buffer size of 64 characters. Note: if echo is on (see the E command) characters are echoed back as soon as they are received.  Turn echo off when queing commands.  





Command Response


	The Pod will act on a command after receiving a line of input followed by a carriage return, and produce a response based on the defined action of the command (possibly reporting an error).  Some commands will produce no output, others will return data in ASCII hexadecimal or binary form, and a few commands will place the Pod in a state where it is awaiting data from the host machine.


	Commands that output data will normally do so in ASCII hexadecimal unless otherwise specified.  This is helpful for debugging or manually operating the Pod from within a terminal program.  When large amounts of data are being sent from the Pod to an application, it is usually desirable to use a binary mode.  The pod offers three binary modes:  raw data, checksummed data, and RLE data.  A raw data stream will contain the requested bytes in order without any additional information.  A checksummed data stream will have an additional 16-bit value at the end which is the one’s compliment of the sum of all the bytes in the stream, MOD(65536).  An RLE data stream contains compressed data, the format of which is covered in Appendix B.


	Commands that cause the Pod to await a stream of data can specify a timeout value which defines the maximum time between characters allowed before the Pod aborts input.  This prevents system hangs due to serial link errors, allowing for recovery and retry by the host.  All data downloaded to the Pod in this manner is expected in raw binary form; ASCII hex or RLE are not accepted as input.


	The Pod’s output in response to a command varies based not only on the command itself, but on the current echo mode the Pod has been set to.  The echo mode controls whether characters received by the Pod are sent back to the host, whether a prompt is output at the completion of a command, and other related communication properties (more fully explained in the ‘E’ command reference).  





Errors


	All errors are reported by the Pod as:





			!<nn>: <error string> <CR>





where <nn> is a two-digit error code and <error string> is a human-readable description of the problem.  When writing your parsing code, you can depend on the “!” (exclamation point) to appear at the beginning of the response line, followed by the hexadecimal error code.  No successful Pod command (except those that output binary data) will produce an exclamation point at the beginning of its response.


	Note that it is possible to suppress the error string from all error messages by using the ‘E’ command, described later in the document.


�
State


	The pod maintains a number of internal state variables that your code may use and depend upon.  Each of these state variables may be queried and set by certain commands described in the Command Reference section of the document; they are listed here for collective reference:





Cmd	Name			Default	Description                          


  S	Pod State		$FF		Current operating state


  L	Pod Logic		$FF		Programmable logic configuration


  F	Frequency		$FF		Capture clock frequency index 


  E	Echo Mode		$FF		Level of verbosity for output responses


  U	Code Module	$FF		RAM-based command code


  B	Baud Rate		9600		Communication speed


  A	Auto Timeout		0		Inactivity timer


  O	Outboard RAM	uninitialized	Application storage area


 XS	Cntrl Reg Shadow	uninitialized	Local copy of control registers





Power Cycling


	Because the Pod is a target-powered device, it is possible that it could go through a power cycle at any point while the user is manipulating the test equipment.  The host application will need to recognize such conditions and adapt accordingly.  It can do so by getting the current Pod state (via the ‘S’ command, described in the Command Reference section), which will tell it whether or not a power cycle has occurred.  If a power cycle has occurred, all parameters set within the Pod by the application will have been reset to a default state.  At this point, it is up to the application to restore the various settings as needed.  For the user’s sake, being resilient to power cycles is recommended; some recovery logic and message reporting should be implemented to inform the user of such events.





Serial Connection


	The physical interface to the Pod uses four wires:  Ground, Rx, Tx, and CTS (RTS on the host).  Thus, the Pod can be flowed off by the host, but not vice-versa.  Also, the Pod can be brought to a known communication state by sending a break character (at any baud rate).  This will reset the communications link back to 9600 baud, aborting and flushing any pending commands.  Note that if the Pod is flowed off it will not continue executing (or aborting) any command until it is flowed on again. Flow control is default off.





Note: Flow control is not supported in firmware version 1.04





Command Reference


	The following pages detail the operation of the Pod commands.  At the top of each page, the command’s name and corresponding character are shown.  Below that, in the Command Syntax area, the user’s input format is shown in boldface on the left half of the page, while the Pod’s response is described on the right side in italics.  Following these, a description of the command’s operation and any errors it might produce are listed. �



A	Get/Set Auto-Timeout Delay	A





Command Syntax:





	A				returns current timeout value, $00 = off


	A <timeout.8>		sets timeout delay








Description:





	This command is not recommended for new applications, if the Pod Host relationship becomes indeterminate, send a break to reestablish communication at 9600Baud.


	


	When no serial activity occurs for the specified timeout delay, the Pod resets its baud rate to 9600 and flushes all serial input.  If the timeout is set to zero, no reset will occur (this is the default).  The timeout value is specified in 10ths of a second.


	This feature is useful for applications which operate at different baud rates for data and command transfers.  For example, on a low-throughput system it may be desirable (and necessary) to issue all commands and parsing their results at 9600 baud to prevent serial data overrun when handling user interface tasks.  Then during critical sections such as capture memory transfer, the system and the Pod can be stepped up to a higher baud rate.  The other tasks running on the host system can be locked out during the high-speed transfer, and the system can be returned to normal following the completion of the transfer.  The automatic timeout can be used to return the data link to a known state in the event of an unanticipated system latency (leading to data loss), so that recovery actions can be taken.


	Caution should be exercised when using this command while operating the Pod manually from a terminal program.  If the auto-timeout is set too low for human-scale interaction, typed characters (indeed, entire command lines) can be lost unexpectedly.


	





Errors:


	


	None reported.





�
B	Get/Set Baud Rate	B





Command Syntax:





	B				returns current baud rate in bps


	B <speed.8>		sets current baud rate by index 





Description:





	The communications link between the host and the Pod is variable-speed, and can be set to a rate that most suits the application.  When powered on, the Pod will communicate at 9600 baud.  To specify a new speed, use one of the following values:





		0 = 9600


		1 = 19200


		2 = 38400


		3 = 57600


		4 = 115200





	Note that when specifying a baud rate, an index is used and when querying the Pod’s current baud rate the speed is reported in bits per second, as a full decimal value.  This is generally not an inconvenience, as the B command will only work when the speed of the Pod and the host computer are set to compatible rates as the result of a host command.  Thus, it is only necessary for the host to know about the default rate of 9600 (in case a power cycle occurs) and any other rate(s) it uses.


	Changing the baud rate with echo set and or the prompt enabled will result in one or two characters being sent at the new baud rate before the host can change baud rates.





Errors:





	!04: Invalid Parameter


		Reported if the <speed> parameter is not in the range of 0..4.








�
C	Get Channel State	C





Command Syntax:





	C				return  channel information as:


					<state.24> <transitions.24>








Description:





	This command allows access to the live state of the channel inputs.  The inputs are asynchronously sampled by the Pod when it is idle (state 0 with no commands pending).  The first word of data reflects the state of the channel inputs at the time of the command.  The second word has ones set in each channel’s bit position if both ones and zeros have been sampled for a given channel since the last C command has been invoked.





Errors:


	!01: Invalid State


		Reported if this command is issued in any state other than 0, also reported if the Pod has not been loaded with a readback configuration.





�
D	Dump Channel Data	D





Command Syntax:





	D <addr.24> [<count.16=16>]	dump <count> samples








Description:





	This command is intended primarily for use while manually operating the Pod from a terminal program.  It dumps the contents of all channels for a given sample location in ASCII-binary form, e.g. the command “D 1000 2” might produce:





	1000 - 001001011000101010


	1001 - 001000011100101011


	1002 - 100000010100100011





The first field is the address and the second field (after the hyphen separator) is the channel data, listed from channel 17 on the left to channel 0 on the right.  Time increases downwards as addresses increase.








Errors:





	!09: Pod Not Loaded


		Reported if the Pod has not been loaded with a readback configuration.


�
E	Get/Set Echo Mode	E





Command Syntax:





	E				returns current echo mode as <mode.8>


	E <mode.8>		set new echo mode








Description:





	The Pod’s level of verbosity can be controlled by setting or clearing bits in the current echo mode byte as follows:


	


	[0]		characters received by the pod are echoed back to host


	[1]		pod outputs prompt after completion of each command


	[2]		pod outputs full error messages if set, codes only if reset


	[3]		pod outputs verbose command response messages


	[4]		pod outputs readback data on memory write operations


	[5]		hardware handshake disable


	[6]		undefined


	[7]		undefined


	


	All echo modes default to TRUE (1) after power-on.  It may be desirable for some applications running on low-throughput systems to disable the character echo, to prevent unneeded serial port activity.


	The hardware handshake option, disabled by default, allows the host computer to flow off the stream of characters sent from the Pod.  Because the Pod can handle any input data stream at its maximum baud rate (115200 bps), it will never attempt to flow off the host.








Errors:





	None reported.





�
F	Get/Set Frequency Index	F





Command Syntax:





	F				returns capture frequency as <index.8>


	F <index.8>		sets new capture frequency by index


	FE <data_A.24> <data_B.24>	set explicit frequency








Description:





	The asynchronous capture frequency can be chosen from any of


the following presets:





$00 = 500 kHz


$01 = 1 MHz


$02 = 2 MHz


$03 = 5 MHz


$04 = 10 MHz


$05 = 20 MHz


$06 = 25 MHz


$07 = 33 MHz


$08 = 40 MHz


$09 = 50 MHz


$0A = 66 MHz


$0B = 80 MHz


$0C = 100 MHz





	Alternatively, it is possible to set custom frequencies by specifying two 24-bit values.  Contact Boulder Creek Engineering for details on how to calculate the values for a given frequency.





	CAUTION:  Setting the capture frequency above 100MHz can draw excess current, which may lead to permanent damage.  Use at you own risk.





Errors:


	!02: Invalid Frequency


		Reported if the specified index is not in the range of $00-$0C.


�
I	Get Pod System Information	I





Command Syntax:





	I <addr.16=0> [<count.16=16>]	retrieve Pod information as


							<data0.8> <data1.8>...








Description:








	The Pod contains non-volatile memory that is used for storing information unique to a given unit.  The format of this memory is not published for public use, nor can it be written to with this command.








Errors:


	!04: Invalid Parameter


		Reported if the address passed is not in the range $0000..$01FF. 








L	Load Pod Configuration	L





Command Syntax:





	L				report current handle as <handle.8>


	L 0				load default readback Pod 


	L <handle.8> <count.16> [<timeout.8> [<checksum.16>]]


					...load  Pod with specified handle


	L FF				unload Pod





Description:





	The Pod’s hardware configurations are contained in data files, one of which is built into its ROM.  For the Pod to be fully functional, it is necessary to load either a readback or an acquisition configuration file.  The files are specified by means of a handle, which is an 8-bit value encoded as:





		$FF			no configuration


		$00			built-in readback configuration


		$01			(not defined)


		$02, $04, $06...	(other even #s) readback configurations


		$03, $05, $07...	(other odd #s) acquisition configurations





	The Pod powers on with the handle set to $FF, meaning that the hardware is uninitialized and certain system components are not accessible (such as the capture memory and control registers).  It is also possible to pass the handle value $FF to reset the hardware configuration.  This is not generally necessary, since loading a configuration performs the required initialization. 


	For handle values of $02 and above, the host must send a stream of data (a binary file supplied by Boulder Creek Engineering) to the Pod.  The protocol for this transfer is very simple:





	1.  Host sets Pod to state 0 via S command before download


	2.  Host initiates download via L command


		(handle >= $02, bytecount = file size, optional checksum) 


           3.  Pod sends an ACK character (ASCII $06) or error message


           4.  If ACK received, Host sends data bytes to Pod


           5.  Pod sends “Pod Loaded” message or error�
L	Load Pod (continued)	L





	The handle you specify for a configuration file can be any value that conforms to the encoding rules listed above (even = readback, odd = acquisition).  The purpose of the handle is to allow multiple configurations of the same type to be used.  The application can decide what handle numbers to assign to each file, and query the Pod’s current handle to determine whether it needs to load a given file or not.


	When downloading a configuration, it is recommended that you specify a checksum on the command line, to ensure data integrity.  The checksum is a 16-bit value, calculated as the one’s compliment of all data bytes summed, MOD(65536).  It is further recommended that you store the checksum for a given file separate from the file itself, so that corruption can be easily detected.


	The timeout parameter is useful in dealing with problems related to the physical connection between the Pod and the host.  Since the Pod will always expect to see as many bytes as were specified on the command line, a dropped byte could lead to a hung transfer.  The timeout value is specified in increments of one-half second, with zero interpreted as 256 (==128 seconds).  Your application should specify a value that balances the user’s desire for quick turnaround with the host computer’s system latencies.  For example, if the host is running a cooperative multitasking system, it is possible that other applications could assume control of the computer for seconds at a time, especially with user intervention or network activity.  In a system with such potential for distraction, a large enough timeout value should be supplied (or events should be disabled for the duration of a download).








Errors:


	!01: Invalid State


		Reported if the Pod is not in state 0.





	!05: Missing Parameter


		Reported if a configuration handle is specified without the corresponding <bytecount.16> parameter.  It is required that the size of the configuration data be reported if the configuration is not loaded from ROM (as with handle 0).





	!09: Pod Not Loaded


		Reported if there was a problem with the downloaded data.  This can happen if the data itself is corrupt, if the optional checksum does not match that of the data received by the pod, if a timeout occurs, or if the physical connection was temporarily compromised.  Generally, it is worth performing one or more attempts at the process before notifying the user or aborting the operation.


M	Memory fill	M





Command Syntax:





	M <pattern.24> [<increment.16=0>]	fill with pattern 








Description:





	This command allows the entire capture buffer to be filled with a pattern, static or incrementing.  For a static pattern, just pass the desired data as the only parameter to the command.  For an incrementing pattern, also supply a 16-bit value to be added to the pattern between each memory location.








Errors:





	!09: Pod Not Loaded


		Reported if the Pod has not been loaded with a readback configuration.


�
O	Read/Write Outboard RAM	O





Command Syntax:





	OR <addr.16> [<count.16=1>]		read locations as


								<data0.8> <data1.8>...


	OW <addr.16> <data0.8> [<data1.8>...]	write locations





Description:





	The Pod has 32 “outboard” (so-called because they reside outside of the host system) RAM locations available for application use.  The contents of these locations are undefined until written by the user.  If the Pod reports a state $FF in response to an S command (indicating that a power cycle has occurred), the contents of these locations should be considered invalid and rewritten if necessary.


	These locations are generally used to store information when awaiting a trigger event that may take long periods of time.  In such a case, it is possible to disconnect the host system (perhaps a laptop) and await the trigger as indicated by the LEDs on the Pod’s case.  This not only allows the host computer to perform other useful tasks while waiting for a trigger, but it allows a different computer to be connected to the Pod to retrieve the trigger information when needed. 


	One use of this RAM might be to store the time of day that the Pod was set to await a trigger, so that in conjunction with the T command the trigger events can be correlated with real-world activities.


	Note that it is not necessary to store any control register settings in this RAM, since the XS command provides dedicated locations for the retrieval of such information.





Errors:


	!04: Invalid Parameter


		Reported if the address passed is not in the range $00..$1F. 


�
P	Request Pod Channel Data	P





Command Syntax:





	P <addr.24> <channel.8> <count.16> [<format.8=0>]			








Description:





	This command allows channel data to be sent from the Pod to the host.  Data is transferred in 8-bit chunks, each containing 8 samples from the capture memory.  By specifying the <format> parameter, it is possible to obtain data in the following formats:





			$00		ASCII hexadecimal (default)


			$01		Raw binary data


			$02		Binary data with checksum


			$03		RLE data (see Appendix C)





	Since the <count> specifies the number of bytes the Pod will send, the host will receive eight times as many samples as specified by the parameter. 











Errors:


	!04: Invalid Parameter


		Reported if the channel specified is not in the range of $00..$11, or the format parameter is not in the range $00..$03





	!05: Missing Parameter


		Reported if the address, channel, and count are not all specified on the command line.





	!09: Pod Not Loaded


		Reported if the Pod has not been loaded with a readback configuration (see the L command for more information)


.





�
Q	Quick Read/Write of Capture RAM	Q





Command Syntax:





	QR <addr.24> <count.16> [<format.8=0>]			read  


	QW <addr.24> <count.16> [<timeout.8> [<checksum.16>]]	write





Description:





	To perform large-scale reading and writing of the capture memory, the Q command is provided as a more advanced alternative to the R command.  It allows wide (all channels in a single word) access to and from the entire capture RAM which may be faster than the channel-oriented access provided by the P command, depending on the application.


	The QR variant requires an address parameter, as well as count specifying the number of memory locations (24 bits each, with 18 significant) to read out of the Pod.  The optional format parameter has the same definition as in the P command.


	The QW variant also requires an address and count parameter, and can optionally accept timeout and checksum parameters.  The timeout value is given in 1/2 second increments, with the default value being $00 == 256 counts == 128 seconds.  The checksum is a 16-bit value calculated as the one’s compliment of all sample bytes (three per input word) summed MOD(65536).  Data can be downloaded to the Pod at any of the supported baud rates, without handshake or protocol.  However, as in the L command, the timeout parameter provides a mechanism for recovering from lost characters that might otherwise hang the transfer.


 


Errors:


	!09: Pod Not Loaded


		Reported if the Pod has not been loaded with a readback configuration.





	!04: Invalid Parameter


		Reported if the format parameter is not in the range $00..$03.





	!05: Missing Parameter


		Reported if the address and count parameters are not specified.





	!06: Invalid Checksum


		Reported if the checksum given on the command line does not match that of the data received by the Pod.�
R	Read/Write Capture RAM	R





Command Syntax:





	R <address.24>			read capture RAM  as <data.24>


	R <address.24>	<data.24>	write capture RAM , echo back


							as <data.24>





Description:





	This command allows wide (all channels in a single word) access to the capture RAM.  In the current implementation, only the low 16 bits of the address parameter and the low 18 bits of the data parameter are used.  Also see the Q command which allows access to multiple RAM locations.








Errors:


	!04: Invalid Parameter


		Reported if the channel specified is not in the range of $00..$11, the format parameter is not in the range $00..$03, or the scale parameter is not in the range of $04..$FF.





	!05: Missing Parameter


		Reported if the address parameter is not specified on the command line.





	!09: Pod Not Loaded


		Reported if the Pod has not been loaded with a readback configuration (see the L command for more information on this).





�
S	Get/Set Pod State	S





Command Syntax:





	S				reports current state  as <state.8>


	S <state.8>			sets new state








Description:





	The pod has the following states of operation:





	$00 = idle; no acquisition


	$01 = prefill; samples captured until trigger or state change


	$02 = postfill; sampling to buffer end (see 'T') or state change


	$03 = readback; access to channel samples, address latched





	$FE = warm boot; pod has been reset in response to host request


	$FF = cold boot; power cycle/reset has occurred (read only)





	The following state transitions are valid:





	$00 -> $01 (if acquisition configuration is loaded) to begin capture


	$01 -> $02 to force a trigger


	$02 -> $03 to force end of capture


	$03 -> $00 to return to idle state





	$xx -> $FE to force a warm reset





Errors:


	!01: Invalid State


		Reported if state value passed is out of range or inappropriate for the current state (see transition table above).  Also reported if an attempt to transition into state $01 is made with a readback configuration when an acquisition configuration is required.


�
T	Get Trigger Info	T





Command Syntax:





	T			returns current trigger address and time as:


				<address.24> <time.32>


	





Description:





	When the S1 is issued data is captured starting at location $0000 and continuing until the trigger is recognized and the post trigger fill has completed (unless forced by the user by the S2 or S3 command).


	The returned address is the last location written in the capture buffer’s circular memory  space.  The 17th bit of the address is a “sticky bit” indicating that the entire buffer has been written at least once. The trigger event is located at this address minus an offset ranging from the post trigger amount MOD(capture buffer size).  In the current implementation, the capture buffer size is always 64k, and the pre/post trigger amounts can be one of:  4k/60k, 32k/32k, 60k/4k.





	For 4k/60k	Trigger = T-$E000


	For 32k/32k	Trigger = T-$8000


	For 60k/4k	Trigger = T-$1000





	The returned time reflects the interval, in 10ths of a second, between the start of the acquisition (S0->S1) and the time of the trigger (S1->S2).  With a 32-bit value, the total available range is 13.62 years, sufficient for most hardware debugging and data acquisition applications.  If your application requires a greater trigger event measurement range, contact the Boulder Creek Representative on your home planet for further information.





Errors:





		This command will not output an error message, but it should be noted that the address and time output by the command is only meaningful after entering state 2.


�
U	Load/Run User Code	U





Command Syntax:





	U				reports current code  as <handle.8>


	U <handle.8>		begin download of code


	UR [<parameters>...]	run code with optional parameters








Description:





	To further the flexibility of the Pod, it is possible to download code modules to perform functions not available in the firmware.  These modules are generated by Boulder Creek Engineering and are provided in S-Record format.  An application wishing to use such a module need only send the S-Record file to the Pod after issuing a U command with an identifying handle.  After a successful download, the code can be executed with the UR command, with any parameters.


	Like configuration files (explained under the L command), the handle parameter is for the application’s use in dealing with multiple code modules.  It can be queried from the Pod to determine whether or not a new module needs to be downloaded.  A handle value of $FF means that no code is loaded, so all user handles must be in the range of $00-$FE.





Errors:


	!06: Invalid Checksum


		Reported during download if the S-record checksum does not match the data checksum for a given line.  Downloading is halted and any extra characters received will be interpreted as commands.





	!08: Missing Code


		Reported when an attempt to run user code is made via the ‘UR’ command and no code has been loaded (or the code has been overwritten by another function).


�
V	Get Pod Version	V





Command Syntax:





	V					firmware version  number returned as


							<major.8>.<minor.8>


	VR					ROM unit information returned








Description:





	The version of the Pod firmware is returned as two 8-bit values, in the form:





					MM.mm





where MM is a byte representing the major version number, and mm is a byte representing the minor version number.  For example, 01.01 is version 1.01.


	The ROM unit information is sent as ASCII data containing the Pod’s serial number, and other manufacturing information.








Errors:





	No errors reported.





�
X	Read/Write Control Register	X





Command Syntax:





	X <reg.8>				read control register as <data.24>


	X <reg.8> <data.24>		write control register


	XS <reg.8>				read reg. shadow as <data.24>





Description:





	This command allows access to the Pod’s control registers.  The meaning of these registers varies based on the currently loaded configuration.  The following table is for the internal hardware configuration (L 0).  The appendices contain register specifications for each .pod file.





		READBACK						


		$00 - address.16 (WO)				


		$01 - RAM data.18 (R/W)			


		$02 - channel inputs.18 (RO)			


		$03 - channel mask.6 (WO)			


		$04 - P shift register.8 (RO)		


		$05 - compression data.2 (RO)


		$05 - compression count.8 (WO)





Following standard notation, WO means write-only, RO means read-only, and R/W means that a register’s contents can be read and written.  The number of significant bits in each register (LSB-aligned) is denoted by the value following the period in the register’s name.  To accommodate the registers that are write-only, the XS variation on the X command may be used to recall the contents of registers once they have been written.  While it normally makes sense to keep this information in the host, keep in mind that the Pod can be disconnected from the host and potentially connected to a different machine for subsequent use.





Errors:


	!09: Pod Not Loaded


		Reported if the Pod has not been loaded (see the L command for more information on this).





	!09: Invalid Register


		Reported if the specified register is not in the range $00..$07.


�
Z	Get Zoomed-Out World View	Z





Command Syntax:





	Z <addr.24> <channel.8> <scale.8> <count.16> [<format.8=0>]








Description:





	This command allows large portions of the capture buffer to be transmitted in short amounts of time, using lossy compression.  The idea is to look at a group of samples, the number of which being specified by the <scale> parameter, and produce a two-bit code, indicating one of the following:





		01b = all zeros in sample area


		10b = all ones in sample area


		11b = ones and zeros in sample area.





These two-bit samples are packed four at a time to form a byte for output from the Pod.  The count requested on the command line is in terms of bytes,  so four times as many samples are returned as a result.


	The valid range for the scale parameter is between $04 and $FF, representing 4:1 and 255:1 compression, respectively.








Errors:


	!04: Invalid Parameter


		Reported if the channel specified is not in the range of $00..$11, the format parameter is not in the range $00..$03, or the scale parameter is not in the range of $04..$FF.





	!05: Missing Parameter


		Reported if the address, channel, and count are not all specified on the command line.





	!09: Pod Not Loaded


		Reported if the Pod has not been loaded with a readback configuration (see the L command for more information on this).
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The following table lists all error codes the Pod might report.  See the individual command descriptions for details on why and when an error might be produced for a given command.








	$00: Invalid Command - unknown command or privilege violation





	$01: Invalid State - operation cannot be performed in current state





	$02: Invalid Frequency - bad frequency index





	$03: Invalid Register - bad control register index (range = 0..7)





	$04: Invalid Parameter - parameter out of range





	$05: Missing Parameter - required parameter missing





	$06: Invalid Checksum - data presumed corrupt





	$07: Missing Pod - Requested Pod configuration not in ROM





	$08: Missing Code - No user code loaded





	$09: Pod Not Loaded - Hardware configuration not set





	$0A: Timeout - Inactivity beyond the allowed amount
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Description of RLE Format


	When output format $03 (RLE) is selected for the P or Z command,


the data coming back from the pod is compressed with a standard 8-bit


run length encoding technique.  The compressed data stream looks like:





	<chunk0.var> [<chunk1.var> ...] <checksum.16>


	


	The variable-length chunks are of the form:





	<count.8> <data0.8> [<data1.8> ...]





where <count.8> is a signed value interpreted as:





	0..127    -> literal data of (<count.8> + 1) bytes follows count byte


	-1..-127  -> byte following count byte is repeated (- <count.8> + 1) times


	-128      -> nop, should not appear in data stream








	When the sum of all (|<count.8>| + 1) count bytes equals the requested data amount for the P or Z command, data transmission is ended with a 16-bit checksum word, representing the sum of all *uncompressed* data bytes, MOD(65536).  This checksum should match the host's decompressed buffer checksum value.








Examples





	raw: $00 $00 $00 $00 $00 $00 $00 $00


	RLE: $F9 $00


		(-$F9 = 7; 7+1 = 8 zeros)


	


	raw: 512 bytes of $nn


	RLE: $81 $nn $81 $nn $81 $nn $81 $nn


		(-$81 = 127; 127+1 = 128; 128 * 4 pairs = 512 bytes of $nn)


	


	raw: $01 $02 $03 $04 $05 $06 $07 $08


	RLE: $07 $01 $02 $03 $04 $05 $06 $07 $08


		($07 + 1 = 8; count byte adds one character overhead to stream)


�
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Description of A0000.POD


	


	A0000.POD is an asynchronous acquisition configuration.  It is used for acquiring data using the Pod’s internal clock generator.  The application sets the frequency of acquisition using the F command, and controls the acquisition using the S command.





X Register Definition





	Address	Read			Write


	$00		Last Address.18	Zeros_Mask.18				


	$01		Last Address.18	Ones_Mask.18		


	$02		Last Address.18	Edges_Mask.18		


	$03		Last Address.18	Control.6	





	The three mask registers are used together to indicate the desired trigger pattern.  The trigger event is defined as the Logical and of the 18 pattern outputs. For each bit the coding is as follows:


	


Address	$02	$01	$00	Meaning


		0	0	0	Don’t Care


		0	0	1	Must be zero (low)


		0	1	0	Must be one (high)


		0	1	1	Must be zero and one (impossible)


		1	0	0	Look for neither edge (impossible)


		1	0	1	Look for falling edge


		1	1	0	Look for rising edge


		1	1	1	Look for either edge





	The control register bits determine the amount of post trigger buffer (trigger position).


	


Bit	$01	$00	Meaning


	0	0	Center Trigger 32k post fill


	0	1	Pre Trigger 4k post fill


	1	0	Post Trigger 60k post fill


	1	1	Undefined
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Description of S0000.POD


	


	S0000.POD is a synchronous acquisition configuration.  It is used for acquiring data using the target’s clock.  A clock signal is required on the clock input.  This needs to be a continuous clock signal as it runs the state machines in the pod. Acquisition is controlled using the S command.





X Register Definition





	Address	Read			Write


	$00		Last Address.18	Zeros_Mask.18				


	$01		Last Address.18	Ones_Mask.18		


	$02		Last Address.18	Edges_Mask.18		


	$03		Last Address.18	Control.6	





	The three mask registers are used together to indicate the desired trigger pattern.  The trigger event is defined as the Logical and of the 18 pattern outputs. For each bit the coding is as follows:


	


Address	$02	$01	$00	Meaning


		0	0	0	Don’t Care


		0	0	1	Must be zero (low)


		0	1	0	Must be one (high)


		0	1	1	Must be zero and one (impossible)


		1	0	0	Look for neither edge (impossible)


		1	0	1	Look for falling edge


		1	1	0	Look for rising edge


		1	1	1	Look for either edge





	The control register bits determine the amount of post trigger buffer (trigger position).


	


Bit	$01	$00	Meaning


	0	0	Center Trigger 32k post fill


	0	1	Post Trigger 60k post fill


	1	0	Pre Trigger 4k post fill


	1	1	Undefined


What about edges??? And qualifiers�
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Description of A0001.POD


	


	A0001.POD is an extension to A0000.POD to allow low frequency acquisition by dividing the Pod’s internal clock generator.  The application sets the frequency of acquisition using a combination of the F command and the divider bits in the control register, and controls the acquisition using the S command.





X Register Definition





	Address	Read			Write


	$00		Last Address.18	Zeros_Mask.18				


	$01		Last Address.18	Ones_Mask.18		


	$02		Last Address.18	Edges_Mask.18		


	$03		Last Address.18	Control.6	





	The three mask registers are used together to indicate the desired trigger pattern.  The trigger event is defined as the Logical and of the 18 pattern outputs. For each bit the coding is as follows:


	


Address	$02	$01	$00	Meaning


		0	0	0	Don’t Care


		0	0	1	Must be zero (low)


		0	1	0	Must be one (high)


		0	1	1	Must be zero and one (impossible)


		1	0	0	Look for neither edge (impossible)


		1	0	1	Look for falling edge


		1	1	0	Look for rising edge


		1	1	1	Look for either edge





	The control register bits determine the amount of post trigger buffer (trigger position) as well as the clock divider ratio.


	


Bit	$01	$00	Meaning


	0	0	Center Trigger 32k post fill


	0	1	Post Trigger 60k post fill


	1	0	Pre Trigger 4k post fill


	1	1	Undefined





Bit	$03	$02	Meaning


	0	0	acquire at f/1


	0	1	acquire at f/10


	1	0	acquire at f/100


	1	1	acquire at f/1000
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Description


	


	This a commented example of performing an acquisition run using a terminal program. The semicolon indicates commands while the slash indicates responses.





Pod-A-Lyzer (c) 1995 Boulder Creek Eng.	/Power On


*S 0						;acknowledge


*L 3 F0E					;load A0000.POD (RAW ASCII)	


Pod Loaded				/


*X 0 1					;Zeros Mask set for channel0


000000					/reads back address


*X 1 0					;Ones Mask all 0


000000					/reads back address


*X 2 0					;Edges mask all 0


000000					/reads back address


*X 3 1					;Trigger position


000000					/reads back address


*XS 0					;Verify Registers (Shadow)0


000001					/


*XS 1					;Verify Registers (Shadow)1


000000					/


*XS 2					;Verify Registers (Shadow)2


000000					/


*XS 3					;Verify Registers (Shadow)3


000001					/


*F						;Check Synthesizer Setting


06						/Set to 6 (25MHz)


*F 0C					;Set Frequency to 100MHz


*S						/Check State


00						/state 0 idle


*S 1						;begin acquisition


*S						;Poll for Done


03						/Pod is done with acquisition


*S 0						;Acknowledge end of acquisition


*L 0						;Load Readback


Pod Loaded				/


*T						;Get Last Address and Time


011032 00000000			/full buffer last address 1032 							/elapsed time <0.1 seconds


*D 0030					;ASCII display of buffer


0030 - 000001101101011011	/


0031 - 000001101101011011	/


0032 - 000001101101011010	/Channel0 low at T-$1000


0033 - 000001101101011010	/


0034 - 000001101101011010	/


0035 - 000001101101011010	/


0036 - 000001101101011010	/


0037 - 000001101101011010	/
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