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This document describes the architecture and interfaces of the software that will be used to test the STEREO PHA chip from Caltech.  The PHA chip is described in the Stereo PHA Chip User’s Manual (WRC 3/1/02).   The interface between the PHA chip and the host computer is described in the CPU24 Manual (6/2002 revision).
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PHA test software version 2.2.  PHA ASIC chip interface to CPU24 is as described in 6/2002 revision of CPU24 Manual.  Added Testp command, and modified telemetry format slightly (changed the specifications for bytes 0 and 1 of  HET packet and reversed the byte order of 3-byte words).

Commanding


Commands will be sent to the test software in ASCII over the serial command port (or through the serial to TCP/IP interface as described below).  The format is a keyword followed by zero or more arguments.  A single space separates the keyword and each argument, and a newline character (0x0A) terminates the command.  Upper or lowercase characters can be used interchangeably.

Test Software Command List

	Keyword
	Argument
	Function

	cmdstr
	108 hex bytes (216 characters)
	Load command to shift register and strobe command into PHA chip.  846-byte command string is left-aligned in the 108-byte argument, and the leftmost bit is shifted out last (i.e., scopesel7 according to Table 4 of the PHA Chip Manual).  The 18 least-significant (rightmost) bits will be zero, since they will be the first bits shifted out and will be lost because the shift count contains an excess of 18 pulses.  The 19th bit of this command string will be the first bit of the actual command string (i.e., enable-rndn0).

	testp
	test pulser period (hex)
	Set test pulser period.  Argument is in hex, units of 2 microseconds.

	rates
	
	Read and clear rates.



The test software will send an acknowledgement after each command.  The acknowledgement will be printable ASCII.  Every message sent by the test software will be terminated by a carriage return and newline pair (0x0A 0x0D).  

Telemetry


The test software will read PHA information as it is generated by the PHA chip, place the 24-bit PHA values in telemetry packets, and transmit the packets via the telemetry serial port.  The PHA chip will generate an interrupt when a PHA readout is available.  In the initial implementation, a polled strategy may be used (operate with interrupts disabled and poll for PHA ready).  When a PHA is ready, 24-bit words will be read from the chip until the token-out bit (bit 23) is 1 as described in the PHA Chip Manual.  These 24-bit words will be placed in a packet in the format described below.  Packets will be delivered over the serial port as they are filled.  In addition, incomplete packets may be generated at TBD intervals at low pulse rates.


Packets will formatted in the CCSDS telemetry packet format described in the STEREO MOC-POC-SSD ICD, Section 2.5.7.4 (Figure 13 and Table 15).  This format specifies a 272-byte packet size, with an 11-byte header and 261 bytes of data. It is not clear from this description how HET packets are identified from those of other IMPACT instruments.   I assume that this identification takes place in the CCSDS header.  That leaves 261 bytes for HET to format in any way it wishes.  

CCSDS Data Packet

	Offset (bytes)
	Size (bytes)
	Contents

	0
	11
	CCSDS Header

	11
	261
	HET Data Packet



In the test software, the CCSDS Header will consist of 11 bytes of binary zero.  The HET Data Packet will be formatted as described below.

HET Data Packet

	Offset (bytes)
	Size (bytes)
	Contents

	0
	1
	Packet type, one of two values:

0xE9 -- event data

0xAD -- rate data

	1
	1
	Sequence number (increments by 1 for every packet)

	2
	1
	Number of 24-bit words to follow (0-86)

	3
	258
	24-bit PHA or rate words, transmitted lsb, middle, msb.


Communication with GSE


For the PHA test software, the GSE needs to be able to create and format the PHA command string from user entries and transmit the command string to the PHA test board.  It needs to be able to send additional commands (such as the “rates” command), and receive printable responses from the PHA test board on the command port.  The GSE also needs to be able to receive and decode telemetry packets and display the PHA and rate data.  


The PHA test board communicates externally through two serial ports, command and telemetry.  It is envisioned that the GSE will not communicate directly with the PHA test board (although there is no reason it could not have that capability as well).  Instead, the GSE will communicate through the serial port interface to TCP/IP (SPiT).  The following diagram illustrates the setup.

GSE Operation through Serial Port Interface to TCP/IP



The details of communication through SPiT are contained in a separate document (Serial Port Interface to TCP/IP Programmer’s Reference).  The outlines can be given here.  A program on the GSE opens a client-side connection to SPiT through its host computer IP address or name and its well-known port.  After the socket pair is connected, the GSE sends a packet notifying SPiT that it wishes to establish one or more of the following communications sessions: (1) send commands to instrument through command port; (2) receive command response information from instrument through command port; (3) receive telemetry from instrument through telemetry port.  


All information, including the initial session type packet, is transmitted between the GSE and SPiT in packets.  The packet format is as follows:

Serial Port Interface to TCP/IP (SPiT) Packet Format

	Length
	Opcode
	Parameter
	Data

	4 bytes
	4 bytes
	4 bytes
	Variable=length-8



The length word gives the number of bytes to follow (not including the length word itself).  The opcode determines the nature of the packet.  Four opcodes are currently defined:  Session, Command, Response, or Telemetry.  The parameter is a subcode that further defines the opcode.  The data field is variable-length, and dependent upon the opcode.  For session packets, there is no data (length = 8), and the parameter specifies the session type (one or more of the bits representing command, response, and telemetery).  For command packets, the data is the serial string that is to be sent as-is to the flight instrument.  A newline ordinarily terminates this string.  For response packets, the data field contains the ASCII characters sent by the flight instrument as-is.  A carriage return-newline pair ordinarily terminates this string.  For telemetry packets, the data field contains a 272-byte CCSDS telemetry packet sent by the flight instrument (length=280).


When the GSE establishes a telemetry session, it will begin receiving telemetry packets from the instrument as soon as it sends the session packet (assuming the instrument is generating telemetry).  No acknowledgements are needed or expected.  If the GSE computer stops receiving for some reason (i.e., it is taking too long to process a packet) the SPiT will drop packets until the socket unblocks.  


Response sessions operate in a similar manner to telemetry sessions.  When the GSE establishes a response session, it will begin receiving response packets as soon as it sends the session packet.  It may be convenient to separate the response from the command session in this way to simplify the software design.  For example, there could be a simple console application that issues a “printf” every time it receives a response packet. 


Command sessions receive no data from the instrument.  Instead, after the GSE sends a session packet to initiate a command session, SPiT waits for command packets from the GSE.  The data field from ach such packet is extracted and written to the serial port just as if it were keystrokes received through a terminal. 


Functions are provided to format, send, and receive packets.  Notification of packet arrival can be accomplished through Winsock system calls (e.g., WSAAsyncSelect()).
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