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1. Abstract

In order to determine the phase error of signal transmission from the source to data acquisition system in Hall A and Hall C, a precision measurement of both analog current signal from Pearson current probe and raster synchronization signal is done by using FR magnet, H-bridge power driver, BRM (beam raster monitor) and a pair of 1000 ft RG-58 cable as the close simulation of experimental case. 

The result shows no obvious relative phase shift between Pearson current signal and the FR synchronization signal (less than 10 ns) at either the origin or the  end of the simulation system.  Through 1000 ft cable transmission, the relative phase delay is about 1.8 us, corresponding to a fixed 16.2 degree phase angle

per 1000 ft RG-58 cable.

2. Experimental devices

As shown in block diagram Fig. 1, one H-bridge magnet driver was used to drive FR magnet (88 µH, 0.05 Ω). The pearson toroid probe gives a triangular magnet current output. The FR synchronization signal is generated from built-in raster frequency generator and the synchronization accuracy is about 10 ns. Both signals were split at the outputs of magnet driver. Two channels went directly to

The Tektronix digital scope and other two went through 1000 ft cable to the scope with 50 ohm termination.










 














Fig. 1: Set-up for Test

3. Transmission data of typical components

3-1. RG-58 cable – solid polyethylene (PE)

       Delay time = 1.54 µs per 1000 ft

       Propagation velocity = 65.9 % light speed

3-2. Fast buffer LM6321 in BRM

       tdelay = 4 ns

       trise, fall  = 7 ns

3-3. Input JFET amplifier LF356 in BRM  

       ∆V/∆t = 50V/µs 

       tsetting = 0-5V 300ns  

4. Captions of the figures 
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4-1. Pearson output and FR synchronization without long cable connection

[image: image2.jpg]TeK Run: 5.00M5/s  Sample

E T i 1
| 38.9kHz
| 5.7 1kHz
} C1 +width
13.32s
Low signal
amplitude

34

T ‘
15t

I
Chi 100mvhe Ch2 2.00 M10.0us Chi 7 2mV 4 May 2005
Ch3  2.00vQ 50.0mvQ 00:47:38





4-2. Comparison between Pearson, Pearson through 1000 ft RG58,

       Synchronization signal before and after 1000 ft cable.
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4-3. Comparison when a BRM is inserted into the test loop

5. The real case

The total signal cable length in Hall A/C is about 300 – 500 ft. The actual cable delay time about 0.77 µs plus the delay of active components is about 1.2 µs

fixed delay time (constant). It doesn’t contribute either random phase fluctuation or obvious phase shift to Hall A/C data acquisition systems.  The measurements also show that the BRM does not add any delay to the 1000 ft. cable so it does not contribute either random phase fluctuation or obvious phase shift to Hall A/C data acquisition systems.  
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Ch4=Pearson output thru BRM and thru1000ft Cable





Dashed arrows indicate the path without BRM in the circuit. 








