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Safety Related Benefits of Computer Conversions VME Synchro cards.

Synchro's and Synchro Converter products, are predominantly used in Military applications, whereby the extensive use of Military standards and specifications are employed, in lieu of commercial standards and specifications.  Because the synchro converters and cards are "components" whose application is solely determined by the user, it is impractical to apply commercial certifications as appliances, computers, and other consumer items. Because the user  applications are for the most part military and proprietary, certifications for specific end use are impossible to consider. For these reasons, in the U.S. and in Europe, requirements for commercial related certifications allow exceptions for both component items whose end use is determined by the user, and items destined for military applications.  

The use of Transformer Isolated Converters are the defacto standard for use in Military applications. As in consumer items, the high voltage transformer is always the primary consideration with respect to high voltage potentials and safety. The intent of the consideration here is to use Transformers to reduce the voltage to safe levels, whereby the balance of the circuitry falls into the safer, isolated, low voltage domain. In Military applications, the standard used for Transformers is MIL-T-27. Transformer isolation withstands Hi Pot to 500VDC.

In Computer Conversions Transformer Isolated Synchro Converter products, all Transformers used are designed, constructed and screened in conformance to MIL-T-27, grade 6, class S.. 

To assure that the assembly using these transformers is manufactured with assured quality standards: Computer Conversions Corporation's Quality Assurance Program conforms to MIL-I-45208.  

When used on a VME Circuit Card, Computer Conversions employees the following methods to assure safety related concerns for both the system integrator and end user of these products: 

The typical 115VAC Synchro Reference and signal inputs are wired through the P2 connector which is U.L. recognized, CSA Certified, polarized, and made of a flame retardant material, having the following ratings:

Current Rating: Per DIN 41612*
Voltage Rating: 250 VAC
Dielectric Rating: 1000 VAC
Contact Resistance: 15 milliohms initial at 100 ma and 50 mv, open circuit
Insulation Resistance: 106 megohms after temperature cycling environment
Temperature Rating: -55°C to +125°C, except EUROLATCH Connectors, +105°C max.


The signals are routed through multilayer printed circuit board traces to the encapsulated converter modules. The Printed Circuit Cards are FR4: Flame retardant version of the old G10 epoxy laminate with glass fibre reinforcement.  The FR4 printed Circuit card material is covered under the U.L. flame retardent specification 94VO.

The printed circuit card traces are either sandwiched between FR4, or on the outer layers coated with a protective flame retardant LPI printed circuit card mask except where the lands are exposed for through hole junctions and soldering (Conformal Coating is available as an option). The through hole junctions are spaced  
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appropriately to prevent arcing. The LPI solder mask material is covered under the U.L. flame retardant specification 94VO.

The conductors terminate at the encapsulated modules, having pins on 0.2" centers, again spaced appropriately to prevent arcing. 

The modules are encapsulated in inert polymer, which is self-extinguishing, flame retardant to U.L. 94VO, and will not feed or combust.   

Within the 115VAC/90V. synchro converters (Highest Voltage); the 115VAC is routed to proprietary MIL-T-27 Transformers (On Transformer Isolated Models) through 270K ohm resisters, thus reducing the potentials to the transformer itself to: 115VAC/270,000 ohms = 0.000426 Amperes. = 0.0426ma., 0.000426 Amperes (115VAC) = 0.049 VA. The 90V. L-L input signals are wired into the Scot-T input transformers through 100K Ohm resisters in each leg, thus reducing the potentials to the transformer to 90VAC/200,000 ohms = 0.00045 Amperes, = = 0.045 ma., = 0.04 VA. 

The potentials to the input transformers are thus significantly diminished, whereby any open or short on the transformer would be insufficient in potential to ignite or combust.  Further, the Transformers (and all high voltage circuitry) are encapsulated to the self-extinguishing and flame retardant potting material shown above, and oxygen starved whereby there is an absence of oxygen that would otherwise be needed to sustain ignition or permit combustion.  

On the Digital to Synchro output channels, the outputs drivers feeding the output isolation MIL-T-27 Transformers are current limited, thermally protected and short circuit proof.   These transformers are also encapsulated in the self-extinguishing and flame-retardant potting material shown above, and also oxygen starved.  Thus any open in the transformer would be of insufficient potential to ignite or combust, and any transformer short would at the worse case simply force the transformer drivers to shut-down.  The transformer outputs leave the module toward the back-plane connector in the same manner as the input signals coming into the encapsulated module as shown above.

Because all the high voltage circuitry is encapsulated within the self-extinguishing and flame retardant potting material within the converter module, added protection is provided with respect to shock and vibration.  Because all high voltage bearing components are encapsulated, concerns over shock and vibration allowing the potential to jar high voltage bearing components off the printed circuit card, that could possibly cause large potential high voltage shorts and arcing otherwise are thwarted.  Thus providing added levels of safety not available with other competitive circuits that are unpotted and exposed.

The use of P2 wiring assures the user that connectors need not be touched while installing or removing PEC.  The use of mechanical ejectors on the VME card, allows the user to disconnect the circuit card prior removal of the PEC.  

The use of extender cards on high voltage VME synchro cards, by the user or system integrator is prohibited. 

The front panel, when installed is screwed into the VME Chassis, and the VME Chassis should be grounded to standards.
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