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PRS23542 - Noise on F100 HV signal.
1 New Versions

The following new versions have been generated:
	SYSTEM
	Hardware
	FPGA
	Software

	Scanning Controller Gateway Server
	PC
	
	

	SGCU controller
	A500
	
	

	RCU controller
	A500
	
	

	FCU controller
	A500
	
	

	NECU
	A500
	
	

	Beam command
	M10C
	
	

	ISEU, X-SMPS, Y-SMPS readback
	M10
	
	

	Magnet field readback
	H10
	
	

	Dosimeter for integral IC2/IC3 integral planes 
	F100
	6.2.14
	4.1C

	Dosimeter for IC1/IC2/IC3 strips
	I3200
	
	

	Ethernet communications
	A30
	
	


1.1 Requirements
Noise has been detected on the F100 HV output that affects the current measurement readings taken on IC2 and IC3.
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The noise appears on both the F100 and I3200 devices for both chambers, as shown above. This noise appears at a frequency of 4.7Hz.

The 4.7 Hz corresponds to the flashing frequency of the communication LED of the F100 device supplying the HV. The 5V power supply shows a corresponding signal of about 3 mV. A direct measurement of the HVPS output shows a triangular signal at 4.7 Hz, with an amplitude of about 30 mV on top of a DC voltage of 50V. The amplitude of the disturbance scals with the HV signal, at least to the 100V level. At 1000V, we are likely to see a variation on the HV of 40 V/sec.

A time-varying high-voltage will induce a current on the dose pad. For a capacitance of 50 pF, the induced current from this disturbance is

I = C dv/dt
=50-11 * 40 = 2 nA

This is similar in magnitude to the observed noise.

The noise on the HVPS output is most likely due to coupling of the power-supply voltage to the output signal due to inadequate supply decoupling. The effect also appears to be 2x worse with the 2 kV HVPS.

1.2 Design

The problem is eliminated by stopping the LED flashing during communication updates to the F100. The FPGA firmware of the F100 is modified to be solid on while communication is active, off after communication is not detected for 1 second. Tests have shown that this effect on the HV disappears when the LEDs are quieted.
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