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1.
SCOPE
This Specification identifies requirements for the Versa Module Europe (VME) Chassis Assembly required to support the Real-Time Simulation Interface (RSI)

2.
APPLICABLE DOCUMENTS
If a suffix is not specified, the latest issue of the applicable document shall apply.  Where a conflict exists between the applicable document and this document, this document shall govern.

2.1.
American National Standards Institute

2.1.1.
Electronic Industries Association

EIA-310-D-1992

Cabinets, Racks, Panels, and Associated Equipment 

2.1.2.
VMEbus International Trade Association

VITA 1-1994

VME64

VITA 1.1-1997

VME64 Extensions (VME64x)

2.2.
International Electrotechnical Commission

IEC 60950 (1991-10)
Safety of Information Technology Equipment

2.3.
Federal Communication Commission

FCC-OET MP-4,
Conducted Emissions FCC 15.107 Class A or B Radiated Emissions FCC 15.109 Class A or B

2.4.
Federal Standard
FED-STD-595B

Colors used in Government procurements

2.5.
Military

MIL-HDBK 217F
Reliability Prediction of Electronic Equipment

MIL-C-5541E

Chemical Conversion coatings on Aluminum and Aluminum Alloys, Class 3

2.6.
Underwriters Laboratories
UL 1950


Safety of Information Technology Equipment

3.
REQUIREMENTS

3.1.
VME
The VME chassis assembly shall be constructed in accordance with all requirements of the VME64 and VME64x standards, with additions and/or variations as specified in this document.

3.2.
Weight
The assembly weight shall not exceed 74 pounds.

3.3.
Chassis
3.3.1.
Construction

The chassis shall be a minimum of 0.08 inch thick aluminum with chemical conversion coating in compliance with MIL-C-5541E Class 3.

3.3.2.
Dimensions

The chassis shall be a Height of 21 inches (12U), Width of 19 inches, and Depth not to exceed 22 inches.  Refer to Section 8 CONCEPTUAL DRAWING.

3.3.3.
Flanges

Flanges shall be 0.125 inch or 3 mm thick aluminum with closed slots in compliance with EIA-310-D-1992 to facilitate the installation of the chassis on mounting angles in a 19 inch cabinet at KSC.

3.3.4.
Power Switch

The power switch shall be located on the chassis rear.

3.3.5.
DC Power LEDs

DC power LEDs for +5V, +12V, and -12V shall be recessed/protected and visible on a fixed portion of the front panel.  

3.3.6.
Test Points

Test points for +5V, +12V, -12V, and Ground shall be located on the chassis rear and be accessible without removing panels. 

3.3.7.
Recessed Card Cage

A 6U x 160 mm card cage shall be recessed approximately 120 mm from the front panel.   A special engagement comb shall be provided on the front that supports the use of the Injector/Extractor Handle, in compliance with the one defined in IEEE Standard 1101.10.  Top and bottom card guides shall be continuous front to back.
3.3.8.
Peripheral Bays

Include mounting provision for 2 x 5.25” peripheral devices above card cage with front access. 

3.3.9.
Air Impedance Cards

Six Impedance Cards for air flow restriction, shall be installed in slots 15, 16, 17, 19, 20, and 21.  

3.3.10.
Transition Area

The chassis rear shall provide a 6U x 100 mm deep transition area that will support the mounting of a full complement of 6U x 4T transition panels.  Two 6U x 12T filler panels with captive hardware will be provided to cover rear transition slots 15 through 17 and 19 through 21. 

3.3.11.
Ground Stud

A chassis ground stud shall be located on the rear of the chassis.
3.3.12.
Connector Accessibility

The area between VME card cage and transition area shall be free from obstruction. This means no power supply, fans, or power supply wiring shall protrude into this space.     

3.3.13.
Cable Routing

The chassis shall allow approximately 1U space above the card cage to route cables.

3.3.14.
Cable Strain Relief

The chassis shall provide strain relief for internal cables.

3.3.15.
Air Flow

Air flow shall be bottom to top.

3.3.16.
Fans

The chassis shall have a minimum of three (3) fans located directly below the VME card cage.  Each fan shall provide a minimum of 100 CFM (typical), D/C, UL listed, quick disconnect, minimum 50,000 hour MTBF, and mounted on a tray which is removable from the front of the chassis.

3.3.17.
Fan Indicator

Hall effect sensors on the fans shall supply a signal to illuminate 3 green LEDs to indicate good fan status.  An LED not illuminated would alert operator of a fan failure.  The LED shall be recessed/protected and visible on a fixed portion of the front panel.

3.3.18.
Air Filter

The air filter shall be located on the chassis bottom and removable from the front of the chassis.  A minimum 15 x 15 inch air filter covering is required, however, the entire perforated bottom is preferred.

3.3.19.
Top and Bottom

The perforated top and bottom shall be removable.  The perforated area shall cover front to back of chassis.

3.3.20.
Front Panel

A bottom-hinged 7Ux84T front panel, to cover card cage and cable routing area, shall be 0.125 inch or 3 mm thick aluminum with an EMI/RFI window.  The window shall be scratch resistant, anti-glare and optically clear or have minor tinting.  The EMI/RFI filter shall be embedded in the glass or Plexiglas.  Maximize the viewing area without sacrificing EMI/RFI protection or ruggedness. A minimum of two (2) Southco latches, thumb-screws, or equivalent latches shall secure the front panel to the top edge connector.

3.4.
Back Plane
3.4.1.
Construction

The back plane shall be monolithic J1/J2 construction, 21 slots with a minimum of ten layers with a common plane for +5 VDC and a common plane for ground across J1 and J2.

3.4.2.
Termination

Back plane termination shall be passive and inboard.

3.4.3.
Cross-Talk

Back plane cross-talk shall be less than 150 mV.

3.4.4.
Connectors

Connectors shall be 160 pin (5 row) with no P0.  The rear of slot 1 J1 and all J2 connectors shall have a shroud over gold plated, 13 mm pins.

3.4.5.
Daisy Chaining

The backplane shall have Electronic Daisy Chaining for BUSGRANT and IACK.

3.4.6. Durability

VME connector durability shall be DIN 41612 Part 5 Class 2 (400 cycles).

3.4.7. Ground Shift

Ground shift shall not exceed 25 mV.

3.4.8.
DC Power Connection

DC power shall bolt to the back plane.

3.5.
Power Supply

3.5.1.
Vendor and Model Number

The power supply to be used shall be a Vicor PFC Megapac, model number MP3-76551 (1200 Watts, +5V @160A, +12V @ 16.7A, and –12V @ 16.7A).

3.5.2.
Mounting

Power supply shall be internally mounted in the rear of the chassis on a hinged panel above the transition area making the ConverterPACs readily accessible.  Refer to Section 8 CONCEPTUAL DRAWING.

3.6.
Power Cord
The power cord shall be UL approved, 6 feet, with a D-Type plug and a NEMA L5-20P.

3.7.
Painted Surfaces
Externally visible surfaces (rack flanges and front panel metal) shall be painted with semi-gloss lightly textured Sherwin-Williams Polane 3.5 T Plus light grey (S-W F63VX25630) per FED-STD-595B color chip 25630.

3.8.
Safety
3.8.1.
Power Supply

Power supply shall be compliant with UL 1950 or equivalent .

3.8.2.
Chassis

Chassis shall be compliant with IEC 60950 or equivalent.

3.9.
Electromagnetic Interference
Chassis shall be compliant with FCC-OET MP-4 Conducted Emission FCC 15.107 Class A or B and Radiated Emission FCC 15.109 Class A or B.      Note: The chassis will be mounted in a cabinet and tested for compliance/intent of MIL-STD-461/462 at KSC.

3.10.
Useful Life
Chassis shall be designed for a minimum useful life of 10 years.  During this period, normal preventive maintenance, repair or calibration may be accomplished to maintain specified performance. 

3.11.
Limited Life
Use of items with a limited life shall be avoided whenever possible.  Items (rubber bushings, gaskets, etc.) with limited life (less than the useful life of 10 years) shall be identified in the parts list.  Limited life does not include the power supply, fans, or other hardware delivered with an MTBF. 

3.12.
Reliability 
Mean Time Between Failure (MTBF) shall be a minimum of 75,000 hours as computed per MIL-HDBK-217F or other approved method.

3.13.
Maintainability
Chassis shall be designed to minimize the complexity and frequency of maintenance, the maintenance resources required to keep the system operational, and maintenance downtime.  

3.14.
Testability
Chassis shall be designed with fault isolation and fault detection testability.

3.15.
Accessibility
Chassis shall be designed for visual and physical accessibility.  High failure rate items shall be identified for accessibility.

3.16.
Environmental Design Criteria
Chassis shall suffer no permanent degradation of performance as a result of exposure to the environmental conditions specified.

3.16.1.
Operating Temperature

Ambient operating temperature shall be from 10( C (50( F) to 40.6( C (105( F). 

3.16.2.
Operating Humidity

Relative operating humidity shall be of 20% to 80%, non-condensing. 

3.16.3.
Storage Temperature

Ambient storage temperature shall be from -17( C (0( F) to 49( C (120( F). 

3.16.4.
Storage Humidity

Relative storage humidity shall be of 10% to 80%, non-condensing. 

3.16.5.
Operating Acoustics

The operating acoustical noise level shall not exceed 55 dB (A). 

3.17.
Ruggedness
Chassis shall be designed to withstand without damage the usual shock encountered during typical bench handling maintenance or repair.

3.18.
Identification Markings and Labels 
A part number shall be marked on the rear of the assembly per best commercial practices.  Vendor logo shall be located on the chassis rear, if applicable.

3.19.
Serial Numbers
A serial number (starting with 0001) or per standard practices shall be marked on the rear of the assembly per best commercial practices.

3.20.
COTS Workmanship
Chassis shall be designed, fabricated, and tested in accordance with best commercial practices.  Vendor should indicate areas where a significant cost avoidance could be achieved with a slight deviation in requirements.

3.21.
Interchangeability
Assemblies, components, and part with the same part number shall be physically and functionally interchangeable. 

3.22.
Human Performance/Human Engineering
Chassis shall permit ease of operation, maintenance, monitoring, servicing, and handling within normal human capabilities of muscular exertion, visual perception and physical dexterity. Equipment shall be designed for manual operation access, tool clearance, wire routing and connector identification. The design shall minimize the need for special tools or procedures. 

4.
QUALITY ASSURANCE PROVISIONS

4.1.
Vendor Acceptance Test Procedure
The vendor shall provide Acceptance Test Procedure (ATP) results with each assembly delivered.

4.2.
Design Verification Test
NASA Engineering shall perform Design Verification Test on a pre-production chassis to verify compliance with section 3.0 functional and performance requirements.  

4.3.
KSC Acceptance Test Procedure
NASA shall perform a KSC ATP on all chassis during the subsystem build at KSC.  Failed boards shall be returned to the vendor for repair or replacement under the warranty. 

5.
PREPARATION FOR DELIVERY
5.1.
Handling Procedures
Best commercial practices shall be followed for electrostatic discharge (ESD) protection for sensitive circuit components during handling.  The method of Electrostatic Discharge Protection (bag or wrap) and markings shall be in accordance with best commercial practices.

5.2.
Packing and Shipping
The method of packaging, marking, and shipping shall be in accordance with best commercial practices.  Packaging shall be sufficient to protect the equipment against damage during shipment.

6.
DOCUMENTATION
6.1.
Format
The documentation shall be in the form of manuals, drawings, soft copy, or other forms as customary.  Prefer soft copy in Microsoft Word and Visio Technical.  Portable Document Format (PDF) or other formats require NASA approval. 

6.2.
Baseline
The documentation shall establish the baseline for configurations of the delivered items.  The vendor shall notify NASA of changes in documentation, construction, configuration, technology, or manufacturing processes.

6.3.
Preliminary Documentation
Documentation delivered with the offer shall include the current product manual, preliminary assembly drawings, specifications, EMI test results, environmental test results, safety test results, MTBF, ATP, and production lot availability data.  A list of the vendor’s design, quality, and safety standards shall be included.


6.4.
Engineering Drawings
The engineering drawings delivered shall include assembly drawings, schematics, wiring diagrams, logic diagrams, Printed Circuit Board assembly layout, connector/pin assignments, and wiring harness details including wire type, length, harness layout and termination.  

6.5.
Parts List
The parts list delivered shall include original manufacturer part numbers and descriptions, item find designators, quantities, National Stock Numbers (NSN) if applicable; Commercial and Government Entity (CAGE) Code, if applicable.

6.6.
Procedures 
The procedures shall include descriptions of manual controls, interlocks, modes of operation, precautions, adjustments, theory of operations, and preventive maintenance.

6.7.
Production Documentation
A set of production documentation (Engineering Drawings, Parts List, and Procedures) shall be delivered with each chassis.

6.8.
Right of Transfer and Copy
The vendor shall provide a written right of transfer to NASA and the rights to copy by NASA for inclusion in on-site maintenance documentation. 

7.
CERTIFICATE OF COMPLIANCE
The vendor shall provide proof of compliance to this specification in the form of a Certificate of Compliance.

8.
CONCEPTUAL DRAWING

8.1. Front ISOMETRIC View
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8.2.
SIDE VIEW
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8.3.
Rear ISOMETRIC View
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8.4 
hinged front panel


8.5
power supply access



A. appendix – design verification test
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