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						The frequency response of Figure 2’s circuit shows unity gain
					
				

				
					
						and three digital bandwidth-control inputs.
					
				

			

			
				
					
						F capacitor from Pin 2
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						to ground; and connecting Pin 2
					
				

				
					
						of IC
					
					
						1 
					
					
						to pins 3 and 5 of IC
					
					
						2 
					
					
						and Pin 2 of
					
				

				
					
						IC
					
					
						3
					
					
						. 
						Figure 3 
						shows the frequency re-
					
				

				
					
						sponse of the circuit in 
						Figure 2 
						with
					
				

				
					
						unity gain and three digital bandwidth-
					
				

				
					
						control inputs.
					
				

			

			
				
					
						The integrator’s digital gain control be-
					
				

				
					
						comes digital bandwidth control, which
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						control of 10 Hz to 1 kHz. The circuit’s
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						884 op amp and LTC6910-
					
				

				
					
						1 (9 nV/
					
				

			

			
				
					
						3-dB frequency is fixed and set to 1
					
				

				
					
						Hz. A second LTC6910-1, IC
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						, is inside
					
				

				
					
						an LT1884-based (IC
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						) integrator loop.
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						ing power supply that can produce
					
				

				
					
						a sustained arc can be challenging.
					
				

				
					
						This compact and efficient design deliv-
					
				

				
					
						ers 1 kV at 20W and can withstand a con-
					
				

				
					
						tinuous arcing, or short-circuit, condi-
					
				

				
					
						tion (
						Figure 1
						). It uses standard, com-
					
				

				
					
						mercially available components. R
					
					
						1 
					
					
						sets
					
				

				
					
						the LTC1871 switching-regulator con-
					
				

				
					
						troller for a nominal operating frequen-
					
				

				
					
						cy of 120 kHz. The circuit operates as a
					
				

				
					
						discontinuous flyback structure, produc-
					
				

				
					
						ing 333V across C
					
					
						1
					
					
						. The diode/capacitor
					
				

				
					
						charge-pump multiplier triples this volt-
					
				

				
					
						age to create 1000V at the output. 
						Figure
					
				

				
					
						2 
						shows the switching waveforms. When
					
				

				
					
						the primary switch, Q
					
					
						1
					
					
						, is on, the output
					
				

				
					
						rectifiers are reverse-biased, and energy is
					
				

				
					
						stored in the transformer, T
					
					
						1
					
					
						. When Q
					
					
						1
					
				

				
					
						turns off, energy transfers to the second-
					
				

				
					
						ary winding, and C
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						and C
					
					
						3 
					
					
						pump up the
					
				

				
					
						output voltage through the rectifiers. The
					
				

				
					
						primary voltage goes high and is clamped
					
				

			

			
				
					
						through the transformer
					
				

				
					
						and rectifier, D
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						, by the
					
				

				
					
						voltage across C
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						transformer is well-cou-
					
				

				
					
						pled, so the leakage in-
					
				

				
					
						ductance creates little
					
				

				
					
						voltage spike. A small RC
					
				

				
					
						snubber across the pri-
					
				

				
					
						mary winding damps the
					
				

				
					
						ringing and reduces EMI
					
				

				
					
						(electromagnetic inter-
					
				

				
					
						ference).
					
				

				
					
						For current-limit pro-
					
				

				
					
						tection, the circuit
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						Figure 1 
						contains
					
				

				
					
						two active circuits and
					
				

				
					
						one passive element. The
					
				

				
					
						voltage across the cur-
					
				

				
					
						rent-sense resistor, R
					
					
						2
					
					
						,
					
				

				
					
						limits peak primary cur-
					
				

				
					
						rent to 7.5A. Q
					
					
						2 
					
					
						provides secondary-side
					
				

				
					
						current limit. Notice the bump on the
					
				

				
					
						leading edge of the current ramp of Trace
					
				

			

			
				
					
						Figure 2
					
				

			

			
				
					
						These are the switching waveforms for the circuit
					
				

				
					
						in Figure 1. Channel 1is the primary-switch volt-
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						, Pin 12; Channel 2 is the primary-switch current into Q
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						drain (10A/division); Channel 3 is the secondary-switch voltage
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						, Pin 2 (200V/division); Channel 4 is the voltage across R
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						(Secondary-switch current=2V/1.5
						
						=1.33A/division.)
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						Figure 2
						. This bump coincides with
					
				

				
					
						the positive excursion of the voltage
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						1
					
					
						, D
					
					
						2
					
					
						, D
					
					
						3
					
					
						, D
					
					
						4
					
					
						, D
					
					
						5
					
					
						: MURS160.
					
				

				
					
						T
					
					
						1
					
					
						: COPPER VP5-0155.
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