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Base-band                 Beam Position Monitor Electronics

Preface

This interface control document (ICD) represents the current design concepts and present plans for capabilities for the Base-band Beam Position Monitor System (BPM).

Overall Description

The Base-band Beam Position Monitor electronics is a PC based instrument that acquires data from Beam Position Monitors placed at various locations in the Ring and RTBT to measure beam position.  It supports both local and remote operation via a local console and EPICS.

The instrument is a stand-alone device with a few exceptions.  External timing is required to synchronize the data acquisition with the accelerator macro-pulse and mini-pulse structure. Clocking and timing signals required for gain changes are provided by a timing module on the PCI card. 

General Capabilities

1- Processing

Since the Beam Position Monitor system acquires and stores data digitally it  is capable of a variety of measurements, many of which will be determined after the final hardware is designed and tested. Some of the possible ways in which the data can be processed are listed below.

Position measurement of a single minipulse.

Position measurement of a sequence of minipulses within a macropulse.

Position measurement by averaging over many minipulses.

Choice of processing algorithms.

2 - Time stamping capable of defining a single macro-pulse

The instrument will provide a time stamping capability.  The timing module will provide information to place a unique time stamp with resolution sufficient to define the single macro-pulse.  By counting mini-pulses after the event marker, one can define the individual mini-pulses.

3 - Gain adjustment

For accurate position measurement the amplifier gains must be adjusted to maximize signal to noise ratio and achieve the dynamic range required by the particular sensor and location.  Due to the large dynamic range of the input signal in the Ring, the gain must be changed as the input signal increases.   The Ring requires 4 gain changes controlled by signals from the timing module.   The RTBT, although not requiring gain changes within the cycle, will operate with two selections to accommodate a single turn signal level for studies and the normal 1ms accumulated turn case.    

4 - Calibration 

An on board calibration source will generate a pulse which will be injected into one channel. The pulse reflected from the Stripline on this channel and those coupled to the other three Striplines will provide data to calculate calibration coefficients. 

5 – Beam Based Alignment

Beam Based Alignment will allow for compensation of mechanical, electrical and channel gain offsets.

System Configuration

Distribution of BPM’s

Table 1

	Location &Type
	Size (ID)
	Quantity

	Ring - Open Stripline
	21cm
	28

	Ring - Open Stripline 
	26cm
	8

	Ring - Open Stripline
	30cm
	8

	RTBT – Shorted Stripline
	21cm
	15

	RTBT – Shorted Stripline
	36cm
	2


Architecture

The BPM  electronics consists of an RF section to receive and process the analog signals from the BPM pickups for the first 3 turns, and a Base-band section that further processes and digitizes the signals for all turns. These cards are mounted on a PCI interface and data acquisition carrier card, which is in turn installed in a rack mount PC.A timing module integrated into the PCI board will supply clock and timing pulses based on the event link and RTDL.The PC, running embedded NT, 2000 or XP and LabVIEW completes the local system hardware.

Data acquisition 

Generally, arrays of data will be acquired which are sufficiently long to encompass the start of the beam macro-pulse, the end of the beam macro-pulse, and the calibration pulse. The actual array length will depend on the sampling rate, the beam pulse width, and calibration pulse, but will generally be a minimum of 1.2 ms in length.

A trigger input will start storage of sampled data for approx. 1ms. After it is finished, the PCI board will DMA all raw data and a timestamp from the timing module into memory (circular buffer can hold 60 triggers, so it is (2Bytes/Sample*65MHz/s+sizeof (timestamp))*60) by DMA. When the DMA is completed, the PCI board will generate an interrupt to have the LabVIEW program read the data, process the data and then put the result into shared memory.
A circular buffer is generated in the PC to store 1 second of discontinuous data.  Data is processed to provide the capabilities mentioned earlier.  A calibration pulse can be injected during the inter-pulse period.    An appropriate time stamp will be generated by the instrument to allow correlating data from different instruments to the macro-pulse.

In the normal operation mode the system will collect and store limited data for two, one second intervals.  Data from 60 consecutive pulses are stored in a buffer. The data from the next 60 pulses will be stored in another buffer. At all times the last complete buffer of data will be available to the users. To make it easy to correlate data from different BPM measurement systems there will be an event that will define the start of each block. All BPM instruments will get the same event so data collection for all BPM’s starts simultaneously.  To correlate data the user has one (1) second to read data from all BPM before a new event arrives and old data is overwritten. 

Data to be collected by the BPM system will be determined by timing system events and RTDL data. When a timing event occurs data will be collected and stored in memory until another event arrives.  In normal operation new events will not come until the data has been read out of the BPM system.   This mode will be used primarily for diagnostics. An example  is sampling data at 1Mhz or faster rates. This would produce 60,000 values per second per BPM.  

Controls Interface 

The data available is significant and will be, in general, available on a request basis.  However, a subset of the available data will be passed to the control system at regular intervals, in a “normal” operating mode, at approximately a one second refresh rate.  This data will act as comfort display information.  Data stored in the circular buffer of the PC will be available by request and can be provided as a data dump defined by macro-pulse number, or macro-pulse number and turn request numbers.  

Process  Variables

X position averaged over the macropulse (mm)

Y position averaged over the macropulse (mm)

X position array, holding position over each minipulse (mm)

Y position array, holding position over each minipulse (mm)

X position array, holding position over each minipulse (mm)

Y position array, holding position over each minipulse (mm)

Length of the averaged period (microseconds)

Delay time from Cycle Start to beginning of average period (microseconds)

Delay time from Cycle Start to beginning of Calibration cycle (microseconds)

Calibration Control

RTDL  &  Event Link  Requirements

Time Stamp Frames

Events , and event timing requirements TBD.

Power requirements

115 VAC, Single Phase, 300 Watts max.

.�.�.�.�.�.�.�.�.








.�.�.�.�.�..�.�.�.







































































3/26/2002

2
3

