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This document describes the requirements of a hardware diagnostic program for the Main Injector BPM system. 

The main purpose of the program is to provide a means to troubleshoot the system in case of failure and also verify the system is functioning after a down period. For these purposes a semi-automatic control of the test program is preferred.
Secondary uses of the program would be to provide a history of hardware stability and also provide alarm capability if a channel drifts out of tolerance. These functions require an automated means of collecting and storing data.
The Tests
SPI Test
The Signal Path Integrity test uses either a 53 MHz or 2.5 MHz CW signal that is injected into the Transition Board input and read out through the Echotek boards. For this test the Transition Board’s onboard signal generator supplies signals of equal amplitude to the A and B inputs. The Position read out of this test must not include the offset or cable correction scaling. The intensity read out must not have any cable length compensation.
VGA Test

A second test is to determine whether the Variable Gain Amplifier is functioning properly. This test uses the 53 MHz and 2.5 MHz signals and three gain settings for each to accomplish this.  The rather high amplitude test signal limits the gain adjustment to a small portion of its range in order to avoid saturating the Transition Board. An intensity reading with no cable length compensation will be taken at each gain settings.
These two tests will be initiated by interrupt fields on a page modeled after E42. The ability to select frequency setting must also be provided. The selected test will be started at the end of the next ramp cycle (end of beam event) and finish prior to the next MI reset. Data from these tests are to be collected and saved to a file.
The tests signal must be inhibited while beam is in the Main Injector. The tests also must be finished prior to injection else the test must be aborted at MI reset and allowed to finish up on subsequent cycles.

It is also required to have these tests run in an automated mode, collecting and saving sets of data for both tests at both frequencies hourly.
Data Displays
The position and intensity readings from the SPI test and the three intensities from the VGA tests are to be displayed in an E42 type format. It is desired to have the ability to display ring wide data and also able to blow to house by house data. 
The ability to do a difference plot between two files both ring wide and house by house should also be provided

Also the ability to plot the history of multiple channels in a datalog fashion is required. This data should be presented as unformatted raw test data when individual BPM channels are plotted or as position and intensity values when BPM channel pairs are plotted.

Positions must be scaled in millimeters and intensities scaled in protons per bunch.
