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1. Introduction 

The Analog Modules, Inc. Model 880-317 fixed pulse width controller supplies a 

single pulse varying from 0 to 3000 V with a pulsed width of approximately 400 µs. 

Figure 1 shows an example of an electrical pulse with the module set to 1500 V into 

a 42-mm-long copper (Cu) wire with a diameter of 125 µm. The output achieved a 

peak current of 3.44 kA. The module contains two 300-µF capacitors connected in 

parallel for a total of 600 µF, an internal inductance of 15 µH, and internal resistance 

of about 200 mΩ. The internal dump resistor for discharging the capacitors has a 

time constant of about 10 s. Thus, the internal dump resistor is on the order of  

17 kΩ and requires approximately 1 min to be fully discharged. The purpose of this 

guide is to provide general instructions for the module’s use with the modifications 

and control box as implemented and required to meet the US Army Combat 

Capabilities Development Command (DEVCOM) Army Research Laboratory’s 

(ARL’s) safe use guidance. Therefore, further internal specifications will not be 

listed here but are included in the manufacturer’s operating manual (see  

Appendix).  

  

Fig. 1 Electrical pulse with a setting of 1500 V into a 125-µm Cu wire 

2. Requirements 

The pulser module requires 193–253 volts alternating current (VAC) single phase 

15-A supply. Because the module does not have a power switch, it needs to be 

switched externally. We have also determined that the power can be supplied via a 

240-VAC source or by using two legs of a 208-VAC three-phase source. The pulser 

is controlled and monitored via a 25-pin input connector to control the charge 

voltage, enabling charge, triggering, and so on. See Appendix for the pinouts. The 
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module VAC source and the 25-pin control connection is supplied by a control box 

custom built by ARL (Fig. 2).  

 

Fig. 2 Control box front and rear panels 

The 120 VAC has two independent disconnects to the pulser. The first is a lockable 

three-phase manual disconnect from the facility’s 120-VAC power source. The 

second is by way of two electrical relays located in the control box and facility 

internal electrical interlock system that are linked via a BNC cable. One is a single-

pole, double-throw 24-volts direct current (VDC) relay located inside the control 

box that disconnects the 240 VAC being supplied to the pulser. The second electrical 

relay is in the facility internal electrical interlock system; this relay disconnects the 

control box relay in the event of a door opening when power is applied to the pulser. 

By interlocking the control box, the power to the pulser module is removed and 

cannot be powered on unless the interlock is engaged. An interlocked 120-VAC 

power source is shown in Fig. 3.  

 

Fig. 3 Interlocked power source for control box circuit and relay to dump resistor 
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The pulser module was also modified by adding a direct connection to the internal 

capacitors to enable direct shorting and monitoring of the voltage on the capacitors. 

This connection is hard wired to a Ross relay, dump resistor, and 1/1000 high 

voltage (HV) probe (shown in Fig. 4). The Ross relay must also be powered by an 

interlocked power source. Thus, if the interlock is broken, the VAC power to the 

pulser will be turned off and the Ross relay will be closed. The time constant for the 

dump resistor circuit is 1.5 s and thus a charge of 3000 V will be reduced to less 

than 60 V in 6 s and will be fully discharged in less than 10 s.  

 

Fig. 4 Modification to the pulser module for direct shorting and monitoring of the internal 

capacitors through a Ross relay and external dump resistor 

To avoid HVs in areas where personnel will be located during testing, charging and 

triggering must be controlled via fiber optic input. The charge enable must be high 

during charging and remain on during triggering. The pulser requires a trigger pulse 

length of 5 ms. Longer times can damage the system. However, any length trigger 

can be sent to the optical input; the control box circuit will output a single pulse and 

is set to 5 ms.  

3. Procedure 

1) Verify the operator has in their possession the keys to the remote control box 

(shown in Fig. 5) and three-phase manual disconnect switch (locked in the 

disengaged position).  
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Fig. 5 Remote control box 

2) With power disconnected to the pulser and control box, connect a voltmeter 

to the 0–10-V charge monitor on the back panel of the control box. Connect 

a second voltmeter to the output of the HV probe connected to the direct 

connect on the capacitors and verify 0.0 V.  

3) Connect the burst wire or other load to pulser HV output, optical inputs, and 

any other diagnostic required. If desired, a local monitoring of the trigger 

can be connected on the control box front panel.  

4) Set the voltage control dial on the front of the control box to the desired 

value from 0 to 10.  

5) Ensure the interlocks are NOT engaged and connect all power sources and 

interlock cables.  

6) Turn on control box power switch and the pulser module power switch by 

lifting the red safety cover and turn on the HV power. Engage the single 

pulse push button on the control box. 

7) Ensure the area is clear of all personnel.  

8) Unlock and move the three-phase manual disconnect switch to the  

“on” position. 

9) While standing a minimum of 8 ft from the pulser, power on the facility 

internal interlock system, close the gate, engage the interlock, and verify 

“Interlock On” illuminates.  

10) On the control box front panel, both HV power lights on the front panel of 

the control box should be lit. If the single pulse enable LED is not lit, press 

the enable trigger button on the front panel of the control box.  
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11) Press the exit button on the interlock system and move to the experiment 

control area, making sure that the interlock system reengages.  

12) Ensure that you can monitor the voltmeters from Step 2 remotely.  

13) Put on appropriate hearing protection.  

14) Using the key, power on the remote control box and alert the area of 

impending experiment (via whistles, etc.), then enable charge by lifting the 

red safety cover and moving the switch to the up position. Monitor the 

voltmeters to ensure proper charging to the desired voltage and note the 

actual charge voltage.  

15) Send trigger. The wire should burst, or if there is a different load, discharge 

of the capacitors should be indicated by a drop in the voltage monitored on 

the voltmeter. The system will immediately begin to charge again.  

16) Disengage the charge enable signal, turn off remote control box, and remove 

the key. The decay of the voltage on the voltmeters should be observable at 

the internal dump resistor rate.  

17) Disengage the interlock system by opening the gate, but do not enter the 

area. After 10 s and visible verification that the voltmeters read 0.0 V and 

the Ross relay is closed, the area may be entered according to any wait times 

required for the air to be clear (e.g., if the wire was burst in open air).  

18) After entering the room, disengage and lock the three-phase manual 

disconnect switch. Turn off the facilities internal interlock system and the 

power switches on the front panel of the control box (pulser module power 

switch and control box power switch). 

4. Conclusion 

A control box and characterization of the Analog Modules, Inc. Model 880-317 

fixed pulse width controller was completed. The pulser supplies a single pulse 

varying from 0 to 3000 V with a fixed pulse width of approximately 400 µs. The 

control box provides a means to charge and trigger the system remotely via fiber 

optics to meet ARL’s safe use guidance.  
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This appendix appears in its original form, without editorial change.  
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Below is a copy of the original manufacturer’s operator manual as well as a later 

version obtained directly from the company.  
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List of Symbols, Abbreviations, and Acronyms 

ARL Army Research Laboratory 

BNC Bayonet Neill–Concelman 

Cu copper 

DEVCOM US Army Combat Capabilities Development Command 

HV high voltage 

LED light-emitting diode 

VAC volts alternating current 

VDC volts direct current 
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