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1 SCOPE
This specification establishes the requirements to which the Development Flight Instrumentation System (DFI) S-Band Coaxial Flight Units (FU) on the Instrument Unit (IU) for the Ares I Project shall be procured.

1.1 Reserved
Reserved
1.2 Classification

1.2.1 Flight Unit

A flight unit (FU) is equipment that conforms to this procurements specification to the fullest extent.  

1.2.2 Qualification Unit

A Qualification Unit is a FU designated for qualification testing purposes and will not be used as a flight unit due to overstressing of components.  

1.2.3 Engineering Development Unit

An Engineering Development Unit (EDU) conforms to the form, fit, and function of an FU, but does not necessarily meet the natural and induced environmental requirements of the FU.  

1.2.4 Software Development Unit

A Software Development Unit (SDU) conforms to the functions of an FU, but does not necessarily meet the form, fit, and natural and induced environmental requirements of the FU.

1.3 Responsibility for Inspection

The manufacturer shall be responsible for the performance of all inspection requirements as herein and to the requirements of the production, test, and inspection plan.  The manufacturer may utilize his own or any other inspection facilities and services acceptable to the Government. The Government reserves the right to witness or separately perform any of the inspections set forth in the specification where such inspections are deemed necessary to assure supplies and services conform to prescribed requirements
2 Applicable documents

2.1 General

The following documents of the issue in effect on the date of invitation of bids or request for proposal form a part of this document to the extent contained herein.  

The documents listed in this section are specified in Sections 3, 4, or 5 of the specification.  This section does not include documents cited in other sections of this standard or recommended for additional information or as examples.  While every effort has been made to ensure the completeness of this list, document users are cautioned that they must meet all specified requirements of documents cited in Sections 3, 4, or 5 of the standard, whether or not they are listed.

2.2 Applicable Government Documents

The specifications, standards, and handbooks in Table 2.2‑1 form a part of this document to the extent specified herein.

Table 2.2‑1: Applicable Government Documents

	Document Name
	Document Number

	NASA Technical Memorandum - Selection of wires and circuit protective devices for STS Orbiter vehicle payload electrical circuits
	NASA-TM-102179

	Selection of Metallic Materials For Stress Corrosion Cracking Resistance in Sodium Chloride Environments
	 MSFC-STD-3029

	Human-Systems Integration Requirements
	CxP 01000

	Constellation Command, Control, Communication, and Information (C3I) Interoperability Standards Book
	CxP 70022

	Human-Systems Integration Requirements: Section 3.9
	CxP 70024

	Constellation Program environmental Qualification and Acceptance Testing requirements
	CxP 70036

	Natural Environments design standards
	CxP 70044

	Constellation Program Electrical Power System Specification, Volume 2, User Electrical Power Quality Performance
	CxP 70050-02

	Constellation Program Electromagnetic Environmental Effects (E3) Requirements Document, Annex 1, Crew Launch Vehicle (CLV) E3 Requirements
	CxP 70080-ANX01

	
	

	
	

	EEE Parts Management and Control Plan
	CxP 72053

	CLV Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment
	CxP 72047

	Ares I Vibroacoustic and Shock Environments Databook
	CxP 72169

	Revision C Test Procedures for Packaging Materials
	FED-STD-101

	Aerospace Data Systems Standards
	GSFC X-560-63-2

	Aerospace Data Systems Standards 
	GSFC X-560-63-2

	Design Requirements for Rigid Printed Circuit Boards and Assemblies
	MFSC-STD-3425

	DOD Standard Practice Identification Marking of U.S. Military Property
	MIL-STD-130M

	Electircal Power, Direct Current, Space Vehicle Design Requirements
	MIL-STD-1539

	Standard Practice for Military Packaging 
	MIL-STD-2073-1D 

	Structural Strength Program Requirements
	MSFC-HDBK-505B

	Protective Finishes for Space Vehicle Structures and Associated Flight Equipment
	MSFC-SPEC-250

	MSFC Fastener Management and Control Practices
	MSFC-STD-2594

	MSFC Fastener Management and Control Practices
	MSFC-STD-2594C

	MSFC Tailoring Guide For NASA-STD-8739.3, Soldered Electrical Connections 
	MSFC-STD-2903

	MSFC Tailoring Guide For NASA-STD-8739.4 Crimping Interconnecting Cables Harness and Wiring
	MSFC-STD-2905

	EEE Parts Management and Control for MSFC Space Flight Hardware
	MSFC-STD-3012

	Man-Systems Integration Standards
	NASA-STD-3000

	Electrical Bonding for NASA Launch Vehicles, Spacecraft, Payloads, and Flight Equipment
	NASA-STD-4003

	Structural Design and Test Factors of Safety For Spaceflight Hardware
	NASA-STD-5001

	Load Analyses of Spacecraft and Payloads
	NASA-STD-5002

	General Fracture Control Requirements for Manned Spaceflight Systems
	NASA-STD-5007

	Standard for Staking and Conformal Coating of Printed Wiring Boards and Electronic Assemblies
	NASA-STD-8739.1

	Soldered Electrical Connections
	NASA-STD-8739.3

	Crimping, Interconnecting Cables, Harnesses, and Wiring
	NASA-STD-8739.4

	Upper Stage Electrical Ground Support Equipment Subsystems Requirements Document
	USO-CLV-DE-25135


2.3 Non-Government Publications

The publications in Table 2.3‑1 form a part of this document to the extent specified herein.

Table 2.3‑1: Non-Government Publications

	Document Name
	Document Number

	ESD Association Standard for the Development of an Electrostatic Discharge Control Program for Protection of Electrical and Electronic Parts, Assemblies and Equipment (excluding Electrically Initiated Explosive Devices)  

	ANSI/ESD S20.20-1999

	Generic Performance Specification for Printed Boards
	IPC-6011

	Qualification and Performance Specification for Rigid Printed Boards
	IPC-6012

	Requirements for Soldered Electrical

and Electronic Assemblies
	IPC J-STD-001D

	Space Applications Electronic Hardware Addendum to J-STD-001D
	J-STD-001DS


2.4 Order of Precedence
In the event of a conflict between the text of this document and the references cited herein, the text of this document takes precedence.  Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

3 DFI S-Band Coaxial Cable Requirements
3.1 DFI S-Band Coaxial Cable Description

The DFI S-Band Coaxial Cable is a component of the S-Band telemetry system of the Upper Stage of the Crew Launch Vehicle (CLV).  A representation of the Upper Stage section is shown in figure 3.1 and the DFI distributed architecture is shown in figure 3.2.  This system will collect and transmit vehicle data from the Upper Stage and J-2X engine directly to the Earth-based ground monitoring stations of NASA’s Communications & Tracking Network (CTN).  The CLV Upper Stage telemetry system includes coax cables which connect the S-Band telemetry system components mounted inside the instrument ring of the CLV Upper Stage.  The coax cable will act to route and deliver RF power to the components of the S-Band telemetry system.  All Upper Stage DFI telemetry hardware is considered expendable after an approximate 10 minute flight.
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Figure 3.1 Upper Stage Section
[image: image3.png]icrosoft PowerPoi

(4 | Sprint.

[DFI Block Diagram 042508.ppt [Pres
Print What: Sides vlw00% -

w]]

A

ptions ~ | dlose

o

CLV Upper Stage DFI DistributezfArchitecture Concept

DFI DAS COMPONENTS:

1. 1lU MDAU

2. U RDAU
3. AFT SKIRT RDAU
4. Workstation

PCM Data
(RS-422)

PCM Data
(RS-422)

|
3 D\s:vstes+>

PCM Data
DFI DAS
‘Workstation

Programrming

Time Syne

Antenna

Hardware located on Upper Stage Instrument Unit (U}

Sensors

Master

(MDAU)

Data

Acquisition

Unit

PCM Data
(RS-422)

National Aeronautis and Spacs Adriristration

Remote Data
Acquisition Unit

Excitation

Remote Data
Acquisition Unit

=l=lx|

Sensors

(Vendor Defined
Interface)

Sensors

Camera| ~ [Camera
# #2 4 Tompau 4
Heater Heater or RDAU
E0W) (60w TBD
LH2 LH2
THZ Siosh
LH2 Slosh . Slosh Slosh
Video Video
Camera #1| |Camera #2
7Y

Sie

Print: Page 2 of 4

Inbox - Microsoft

| ) sre-avi-spec-0o... [[E] oF1 Block Diagra...

LeEHE " FEaY B

« Pl 12:19aM




Figure 3.2 DFI Distributed Architecture
3.2 DFI S-Band Coaxial Cable Characteristics

3.2.1 DFI S-Band Coaxial Cable Performance Characteristics

3.2.1.1 Operational Band Frequency

The DFI S-Band Coaxial Cable shall provide transmission of RF energy over the frequency range from 2300 MHz to 2400 MHz.
3.2.1.2 Insertion Loss

The DFI S-Band Coaxial Cable, with TNC connectors installed, shall have an insertion loss of no greater than 7.0 dB per 100 feet plus 0.1 dB per connector over the frequency range from 2300 MHz to 2400 MHz

3.2.1.3 RF Power Handling

The DFI S-Band Coaxial Cable shall be designed to handle at least 100 watts RF power over the frequency range from 2300 to 2400 MHz.

3.2.1.4 Shielding

The DFI S-Band Coaxial Cable shielding shall be greater than 80 dB/ft. over the frequency range from 400 MHz to 5700 MHz.

3.2.1.5 Capacitance

No requirement.
3.2.1.6 Delay

No requirement.
3.2.1.7 Velocity of Propagation

The DFI S-Band Coaxial Cable velocity of propagation shall be at least 80% .
3.2.1.8 Shelf Life
The DFI S-Band Coaxial Cable shall meet its performance and functional requirements for a period of at least 6 years after acceptance, when maintained per the recommended procedures of the manufacturer.
3.2.1.9 Installed Life
The DFI S-Band Coaxial Cable shall be fully operational when installed in the Ares I vehicle for up to 18 months.  

3.2.1.10 Flight Operation Life

The DFI S-Band Coaxial Cable shall meet flight operational performance for a flight time of 10 minutes.  

3.2.1.11 Functional Redundancy
No requirement.  

3.2.1.12 Fault Detection Isolation and Recovery

No requirement.  

3.2.1.13 Built-in-Test Equipment  
No requirement.  

3.2.1.14 Qualification Test Requirements

The DFI S-Band Coaxial Cable shall successfully comply with qualification test requirements per the Constellation Program environmental Qualification and Acceptance Testing requirements (CEQATR), CxP 70036.  

3.2.1.15 Acceptance Test Requirements

The DFI S-Band Coaxial Cable units submitted for acceptance testing under the contract shall successfully comply with acceptance test requirements per the Constellation Program Environmental Qualification and Acceptance Testing requirements (CEQATR), CxP 70036.  

3.2.1.16 Thermal Instrumentation

 No requirement.  

3.2.1.17 Interconnection Methods

The DFI S-Band Coaxial Cable shall use connectors in accordance with MIL-DTL-38999 Series 3 with the exception of umbilical connectors.
3.2.1.18 Cleanliness Requirements

The DFI S-Band Coaxial Cable shall comply with USO-CLV-MP-25505, Upper Stage Elements Contamination Control Plan.
3.2.2 DFI S-Band Coaxial Cable Physical Characteristics
3.2.2.1 The DFI S-Band Coaxial Cable Envelope Drawing

The DFI S-Band Coaxial Cable shall conform to the envelope of 0.34 inches in diameter.  

3.2.2.2 Weight

The DFI S-Band Coaxial Cable weight shall be no greater than 10 lbs/100 ft.

3.2.2.3 Size

The DFI S-Band Coaxial Cable diameter shall be no greater than 0.29 [+/- 0.05] inches.

3.2.2.4 Minimum Bend Radius

The DFI S-Band Coaxial Cable minimum bend radius shall be no greater than 1.6 inches.

3.2.2.5 Temperature

The DFI S-Band Coaxial Cable operational temperature shall range from -65C to +200 C°.

3.2.2.6 RF Connector

The DFI S-Band Coaxial Cable connectors on each end of the coax cable shall be stainless steel type TNC male. 
3.2.2.7 Captive Fasteners

DFI S-Band Coaxial Cable shall use captive fasteners in accordance with MSFC-STD-2594C, MSFC Fastener Management & Control Practices.
3.2.3 DFI S-Band Coaxial Cable Reliability and Availability

3.2.3.1 Reliability

The DFI S-Band Coaxial Cable shall have a mean time between failures of at least 20,000 hours.  

3.2.3.2 Redundancy Verification
No requirement.

3.2.3.3  Failure Propagation

The DFI S-Band Coaxial Cable shall not cause damage to or failures of interfacing elements due to transient out-of-tolerance conditions or a failure.  

3.2.4 DFI S-Band Coaxial Cable Maintainability and Supportability  

3.2.4.1 Maintainability

The DFI S-Band Coaxial Cable shall be maintainable for a 70 day pad life.  
3.2.4.2 Maintenance

The DFI S-Band Coaxial Cable shall be maintainable at the vendor’s facility using standard support equipment.   

3.2.4.3 Calibration
No requirement.

3.2.4.4  Software Updates

No requirement.

3.2.5  DFI S-Band Coaxial Cable Environmental Conditions
3.2.5.1 DFI S-Band Coaxial Cable Natural Environments
The DFI S-Band Coaxial Cable shall meet all functional and performance requirements within the range of environmental conditions specified in CxP 70023 Constellation Program Design Specification For Natural Environments, Sections 3.1, 3.2, 3.5 and 3.6.  
3.2.5.2 DFI S-Band Coaxial Cable Induced Environments

3.2.5.2.1 Transportation (packaged)
The DFI S-Band Coaxial Cable shall meet the operating performance requirements contained herein after exposure to transportation conditions when packaged in accordance with the Requirements for Packaging, Handling, and Transportation for Aeronautical and Space Systems, Equipment, and Associated Components, NPR.6000.1G.  The worst-case values of the following parameters will determine the vendor’s shipping method.  These values will determine qualification test values of section 3.2.1.14 and 4.2.1.14 Qualification Test Requirements.
3.2.5.2.2 Storage 
With the exception of transportation and while on the pad the DFI S-Band Coaxial Cable, as specified in the contract, shall always be stored in a controlled environment.  Storage conditions of temperature, pressure and humidity are left up to the vendor to assure adequate shelf life. 
3.2.5.3 Ground Handling (unpackaged)

The DFI S-Band Coaxial Cable shall meet the operating performance requirements after exposure to the ground thermal environments defined in the Upper Stage Avionics Thermal Environments Report, USO-CLV-DE-25162.  

3.2.5.4 Flight Operational Temperature  

The DFI S-Band Coaxial Cable shall satisfy its performance requirements during exposure to the internal IU temperature of up to 200 C  .  

3.2.5.5 Flight Humidity 
For the DFI S-Band Coaxial Cable this requirement shall be covered under the Natural Environments section, 3.2.5.1.  
3.2.5.6 Random Vibration and Shock Performance Requirements
The DFI S-Band Coaxial Cable shall satisfy all flight performance requirements after exposure to vibration and shock environments as defined in CxP 72169, Ares I Vibroacoustic and Shock Environments Databook.
3.2.5.6.1 Random Vibration and Shock Testing Requirements

The DFI S-Band Coaxial shall successfully comply with random vibration and shock testing requirements per CxP 70036, Constellation Program Environments Qualification and Acceptance Testing Requirements (CEQATR), section 3.1.2, Random Vibration; Section 3.2.2, Shock Environments; Section 3.3.2, Internal Acoustic Environments.
3.2.5.7 Pressure Change

The DFI S-Band Coaxial Cable shall meet the operating performance requirements contained herein when exposed to a pressure change of 760 Torr (sea level) to 10-5 Torr (near vacuum).
3.2.5.8 Pressure Rate of Change

The DFI S-Band Coaxial Cable shall meet the operating performance requirements contained herein when exposed to an initial pressure of 14 psi decreasing in 26 seconds to 1 psi (0.5 psi/sec).
3.2.5.9 Depressurization

The DFI S-Band Coaxial Cable shall be capable of operating through a depressurization consistent with the pressure profile shown in Figure 3.2‑1.
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Figure 3.2‑1: Time-Pressure Profile

3.2.6 DFI S-Band Coaxial Cable Transportability
3.2.6.1 Transportability Compatibility

The DFI S-Band Coaxial Cable shall be compatible with the planned packaging and transportation system.  

3.2.6.2 Transportability

The DFI S-Band Coaxial Cable shall be handled within the manufacturing facility to comply with requirements of NPR 6000.1 for packaging and packing for shipment to the launch site or to any facility from the contractor's site.
3.2.7 DFI S-Band Coaxial Cable Ground Operations
3.2.8 DFI S-Band Coaxial Cable Flight Operations

3.3 Design and Construction
3.3.1 Electrical Design
3.3.1.1 Electrical Power

No requirement.

3.3.1.2 Input Power

No requirement.
3.3.1.3 Input Voltage Range
No requirement.
3.3.1.4 Short Circuit Protection

All DFI S-Band Coaxial Cable shall be protected from chain reaction failures, including those from external overload (shorts) caused by grounding of external wiring during installation, test, or other causes.  Insofar as practical, no damage to the DFI S-Band Coaxial Cable shall result from open circuits or grounding of wiring external to the DFI S-Band Coaxial Cable.  This requirement will comply with the requirements of NASA Technical Memorandum 102179 for the selection of wire, insulation, fuses, and other circuit protection devices.
3.3.1.5 Shorting of Electrical Interfaces

The DFI S-Band Coaxial Cable shall prevent any one electrical interface from degrading performance of any other electrical interface.  
3.3.1.6 Connectors and Pin Assignments

No requirement.
3.3.1.7 Connector Location and Pin Function Assignments

No requirement.
3.3.1.8 Connector Location and Pin Function Listing

No requirement.
3.3.1.9 Power Characteristics

No requirement.
3.3.1.10 Printed Wiring Boards
No requirement.
3.3.1.11 Electrical Bonding
The DFI S-Band Coaxial Cable shall meet the electrical bonding requirements of NASA-STD-4003, Electrical Bonding for NASA Launch Vehicles, Spacecraft, Payloads, and Flight Equipment.
3.3.1.12 Electrical Grounding

The DFI S-Band Coaxial Cable shall meet the electrical grounding requirements of CxP 70080-ANX01, Constellation Program Electromagnetic Environmental Effects (E3) Requirements Document, Annex 1, Crew Launch Vehicle (CLV) E3 Requirements.
3.3.1.13 Lightning Protection

The DFI S-Band Coaxial Cable shall meet the lightning protection requirements of CxP 70080-ANX01, “Constellation Program Electromagnetic Environmental Effects (E3) Requirements Document, Annex 1, Crew Launch Vehicle (CLV) E3 Requirements.”
3.3.1.14 Isolation of Test Points
No requirement.
3.3.1.15 Electronic, Electrical, Electromechanical (EEE) Parts

The DFI S-Band Coaxial Cable shall meet the requirements of MSFC-STD-3012, EEE Parts Management and Control for MSFC Space Flight Hardware, as tailored by CxP 7053, EEE Parts Management and Control Plan.  
3.3.1.16 Inadvertent Disconnect

The DFI S-Band Coaxial Cable shall prevent inadvertent disconnects.  
3.3.1.17 Corona and Multipacting
No requirement.
[Rationale: Proof pressure, leak test are not required as the DFI Transmitter is not sealed or a pressure vessel with specified leak rate.  Acoustic vibration, thermal gradient, plasma/arcing testing are not required for electrical or Electronic Equipment per Table 4-3 of CxP 70036.  Flight (acceptance) units are not subjected to life testing, climatic testing, acceleration testing, or sinusoidal testing per 4.11, 4.13, 4.14, and 4.15, respectively, of CxP 70036. Corona/arcing testing is not required if voltages are below 150V per 4.15 of CxP 70036. Oxygen compatibility testing is not required if the maximum design pressure is less than 265 psia per 4.18.1 of CxP 70036.]

3.3.1.18 Printed Wiring Boards Workmanship
No requirement. 

3.3.1.19 Circuit Noise
No requirement. 

3.3.1.20 Electrostatic Discharge (ESD) Protection
No requirement.  
3.3.1.21 Safety Precautions
The DFI S-Band Coaxial Cable electrical potentials shall not be of a magnitude sufficient to cause personal injury, present during the performance of the safety tests.  

3.3.1.22 Ignition Source Avoidance
The DFI S-Band Coaxial Cable electrical components and wiring shall be conformally coated, or otherwise ignition-proof to prevent ignition of potentially flammable or explosive gases/fluids existing in the instrument unit volume.
3.3.1.23 Electromagnetic Interference
The DFI S-Band Coaxial Cable shall meet the electromagnetic interference (EMI) requirements of CxP 72047, CLV (Crew Launch Vehicle) Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment, as specified in CxP 70080-ANX01, Constellation Program Electromagnetic Environmental Effects (E3) Requirements Document, Ares 1 Annex.  
3.3.1.24 Circuit Classification
The DFI S-Band Coaxial Cable shall meet the electrical circuit classification requirements of CxP 70080-ANX01, “Constellation Program Electromagnetic Environmental Effects (E3) Requirements Document, Annex 1, Crew Launch Vehicle (CLV) E3 Requirements.”
3.3.1.25 Wire and Cable Shielding, Separation, and Routing
The DFI S-Band Coaxial Cable shall meet the wire and cable shielding, separation, and routing requirements of CxP 70080-ANX01, “Constellation Program Electromagnetic Environmental Effects (E3) Requirements Document, Annex 1, Crew Launch Vehicle (CLV) E3 Requirements.”
3.3.2 Structural and Mechanical
3.3.2.1 Non-Flammable Materials

The DFI S-Band Coaxial Cable shall use non-flammable materials that meet the flammability, odor, conformal coating, isolation, and off-gassing requirements in accordance with NASA-STD-(I)-6016, Standard Materials and Processes Requirements for Spacecraft Systems.  
3.3.2.2 Chemical Exposure in the Instrument Unit (IU)
The DFI S-Band Coaxial Cable materials that will be exposed to the atmospheric environment in the IU shall be selected to be compatible with monomethyl hydrazine (MMH) and nitrogen tetroxide (NTO) as identified in the MAPTIS database.  

3.3.2.3 Stress Corrosion Mitigation
No requirement.
3.3.2.4 Fracture Control
The DFI S-Band Coaxial Cable system shall meet the fracture control requirements in accordance with NASA-STD-5019.  
3.3.2.5 Load Analysis

The DFI S-Band Coaxial Cable shall comply with the requirements of NASA-STD-5002 for loads analysis of spacecraft and payloads.  

3.3.2.6 Producibility Level
The DFI S-Band Coaxial Cable shall meet the producibility level Class 3. 

3.3.2.7 Corrosion Protection
The DFI S-Band Coaxial Cable shall be constructed using corrosion protection methods in accordance with MSFC-SPEC-250, Protective Finishes for Space Vehicle Structures and Associated Flight Equipment, General Specification for corrosion protection .  
3.3.2.8 Fungus Resistance
No requirement.
3.3.2.9 Mechanical Parts
No requirement. 

3.3.2.10 Drawing Standards
Drawings and associated lists shall be prepared in accordance with requirements of MIL-STD-100, Department of Defense Standard Practice For Engineering Drawings.  Drawings and associated lists will be controlled by the contractor’s configuration management system.  
3.3.2.11 Drawing Quality

The S-Band DFI Coaxial Cable shall meet the safety requirements in accordance with CxP 70059 Constellation Program (CxP) Integrated Safety, Reliability, and Quality Assurance (SR&QA) Requirements.
3.3.2.12 Mounting

The mounting provisions of the DFI S-Band Coaxial Cable shall be as per USO-CLV-SE-25714, Upper Stage Interface Requirements Document.  

3.3.2.13 Cooling

Requirements for cooling the DFI S-Band Coaxial Cable shall be in accordance with USO-CLV-SE-25714, Upper Stage Interface Requirements Document..  

3.3.2.14 Production Drawings

The DFI S-Band Coaxial Cable shall be of the construction and physical dimensions listed on drawings and specifications supplied by the vendor.  

3.3.2.15 Sealed Boxes

No requirement.  

3.3.2.16 Captive Fasteners

The DFI S-Band Coaxial Cable shall contain fasteners meeting the structural requirements of MSFC-STD-2594, and the fracture control requirements of NASA-STD-5007..  
3.3.2.17 Factors of Safety
The DFI S-Band Coaxial Cable shall comply with the requirements of CxP 70135 for structural design and test factors of safety for space flight hardware.  
3.3.3 Product Marking
3.3.3.1 Identification and Marking
The DFI S-Band Coaxial Cable shall be manufactured with identification and marking methods in accordance with MIL-STD-130.
3.3.3.2 Serial Numbers

Each DFI S-Band Coaxial Cable shall be identified by a serial number assigned in accordance with contractor’s configuration management guidelines.
3.3.4 Workmanship
3.3.4.1 Soldering
No requirement.  

3.3.4.2 Crimping
The DFI S-Band Coaxial Cable shall manufactured in accordance with NASA-STD-8739.4 Crimping, Interconnecting Cables, Harness, and Wiring.
3.3.4.3 Interconnection Methods
The DFI S-Band Coaxial Cable shall use interconnection methods in accordance with NASA-STD-8739.4, Wire Harness Instrument Requirements.  
3.3.4.4 Soldering of Surface Mount Components
The DFI S-Band Coaxial Cable shall be manufactured with soldering methods for Surface Mount Technology (SMT) components in accordance with J-STD-001DS, Space Applications Electronic Hardware Addendum to J-STD-001D, Requirements for Soldered Electrical and Electronic Assemblies.
3.3.4.5 Conformal Coating and Staking
The DFI S-Band Coaxial Cable shall be manufactured with fabrication controls and processes used in staking and conformal coating of printed wiring boards and electronic assemblies in accordance with NASA-STD-8739.1, “Workmanship Standard for Staking and Conformal Coating of Printed Wiring Boards and Electronic Assemblies.”  
3.3.4.6 Electrostatic Discharge Controls
The DFI S-Band Coaxial Cable shall be produced using ESD controls in accordance with ANSI/ESD S20.20-1999, “ESD Association Standard for the Development of an Electrostatic Discharge Control Program for Protection of Electrical and Electronic Parts, Assemblies and Equipment (excluding Electrically Initiated Explosive Devices).”  
3.3.4.7 Facilities and Facility Equipment
The DFI S-Band Coaxial Cable shall operate with Facilities and Facility Equipment as defined in NASA-STD-8739.4.
3.3.4.8 Standards of Manufacture

The DFI S-Band Coaxial Cable shall satisfy the following standards of manufacture allocations: 

(a) Manufacturing standards and procedures will comply with the production, test, and inspection plan in NASA-STD-8739.4 Crimping, Interconnecting Cables, Harnesses, And Wiring.  
(b) Quality requirements for critical fabrication processes such as wiring, welding, and soldering will be in special process specifications referenced on drawings and will be adhered to by the manufacturer.   
(c) No changes will be made in the design, configuration, materials, and components used in the manufacture of the assembly without written approval of the procuring activity.    
(d) General handling and training requirements for production, test, and inspection of the assembly will be as in NASA-STD-8739.4 Crimping, Interconnecting Cables, Harnesses, And Wiring.  

3.3.4.9 Preproduction Samples 

No requirement.
3.3.5 Interchangeability
3.3.5.1 LRU and SRU Interchangeability
The DFI S-Band Coaxial Cable shall have LRUs and SRUs that are interchangeable with LRUs and SRUs of the same end item specification design within all applicable vehicle and laboratory mounting locations.

3.3.5.2 Connector Mismating
No requirement.  

3.3.6 Software Safety
No requirement
3.3.7 Human Engineering
3.3.7.1 Human Engineering Guidelines

The DFI S-Band Coaxial Cable shall meet the human engineering guidelines of NASA-STD-3000, Man-Systems Integration Standards, and CXP-01000 Constellation Human-Systems Integration Requirements (HSIR).  
3.3.7.2 Sharp Edges
The DFI S-Band Coaxial Cable shall comply with the requirements of Human Factors Engineering Design Criteria, USO-CLV-LS-25404, to protect operators against injury from sharp edges, corners and protrusions.
3.3.7.3 Maximum Touch Temperature
The DFI S-Band Coaxial Cable maximum touch temperature shall meet the requirements of Human Factors Engineering Design Criteria, USO-CLV-LS-25404, section 5.13.4.6, Table X, for surfaces that are exposed to personnel while the Upper Stage Avionics equipment is installed and being operated.  
3.3.7.4 Minimum Touch Temperature
The DFI S-Band Coaxial Cable minimum touch temperature shall meet the requirements of Human Factors Engineering Design Criteria, USO-CLV-LS-25404, section 5.13.4.6, Table X, for surfaces that are exposed to personnel while the Upper Stage Avionics equipment is installed and being operated.  
3.3.7.5 General Safety
The DFI S-Band Coaxial Cable shall meet the safety requirements in accordance with sections 2.2.1, Hazard Analysis, of CxP 70059 Constellation Program (CxP) Integrated Safety, Reliability, and Quality Assurance (SR&QA) Requirements.  

3.3.7.6 Contamination Control
The DFI S-Band Coaxial Cable external and internal surfaces shall be cleaned to Visibly Clean-Standard as a minimum per the requirements in SN-0005D Contamination Control Requirements.
3.3.7.7 Debris Prevention
The DFI S-Band Coaxial Cable shall be designed to preclude the generation of shedding of debris during pre-launch or ascent which might jeopardize personnel or other vehicle equipment.
3.3.8 Communications
3.3.8.1 Connection 

The S-Band telemetry system coaxial cable shall connect each component of the S-Band telemetry system. The data stream will pass through the coaxial cable beginning with the transmitter, and following each component in the telemetry system, ending with the antenna.
4 Verification
The verification program shall ensure that US will conform to the design and performance requirements specified in Section 3. For each Section 3 requirement, there shall be a corresponding Section 4 verification requirement that contains the requirements necessary to show compliance with each “shall” statement. The verification requirement must have three parts: the method of verification, a description of the verification work to be performed, and success criteria that determines when the verification is complete. Non- “shall” statements will not have a verification requirement for compliance.

This following section identifies the how, what, and when the requirements will be verified and the various organizations and personnel that will conduct and support verification.

4.1 Description

4.1.1 Verification Methods

Verification methods are the methods by which the requirements in Section 3.0 are to be verified. One or more of the following methods will be used:
1. Test—Verification by test is the actual operation of equipment during ambient conditions or when hardware is subjected to specified environments to evaluate performance.

1a. Functional Test—Functional testing is an individual test or series of electrical or mechanical performance tests conducted on flight or flight-configured hardware and/or software at conditions equal to or less than design specifications. Its purpose is to establish that the system performs satisfactorily in accordance with design and performance specifications. Functional testing generally is performed at ambient conditions. Functional testing is performed before and after each environmental test or major move in order to verify system performance prior to the next test/operation.

1b. Environmental Test—Environmental testing is an individual test or series of tests conducted on flight or flight-configured hardware and/or software to assure the hardware will perform satisfactorily in its flight environment. Environmental tests include vibration, acoustic and thermal vacuum and may or may not be combined with functional testing depending on the objectives of the test.

2. Analysis—Verification by analysis is a process used in lieu of or in addition to testing to verify compliance to requirements. The selected techniques may include systems engineering analysis, statistics and qualitative analysis, computer and hardware simulations, analog modeling, similarity assessment, and verification of records.

3. Demonstration—Verification by demonstration is the use of actual demonstration techniques in conjunction with requirements such as operational performance, serviceability, accessibility, transportability, human engineering features, and display data.

4. Inspection—Verification by inspection is the physical evaluation of hardware and/or documentation/drawings to verify design features. Inspection is used to verify construction features, workmanship, dimension and physical condition, such as cleanliness, surface finish, and locking hardware.

4.1.2 Verification Cross Reference Matrix

A Verification Cross Reference Matrix (VCRM) is generated to show the requirement trace and closure methods. The VCRM is an appendix to this document.
4.1.3 Responsibility for Inspection

The manufacturer shall be responsible for the performance of all inspection requirements as herein and to the requirements of the production, test, and inspection plan.  The manufacturer may utilize his own or any other inspection facilities and services acceptable to the Government. The Government reserves the right to witness or separately perform any of the inspections set forth in the specification where such inspections are deemed necessary to assure supplies and services conform to prescribed requirements.
4.1.4 Test Equipment and Facilities

The manufacturer shall furnish personnel and maintain all test equipment, gauge, and facilities necessary to the extent in the contract or purchase order for performing all acceptance tests.  Test equipment will be of sufficient accuracy and quality for the performance of valid tests.
4.1.5 Standard Test Conditions

The DFI S-Band Coaxial Cable tests shall be performed in an open area with parameters defined in the US Avionics Thermal Environments Report, USO-CLV-DE-25162. Acceptance and Rejection Criteria.
The DFI S-Band Coaxial Cable which has passed all of the inspections and acceptance listed in TBD shall be accepted.  Assemblies which are not accepted will be considered rejected.  The full particulars concerning rejection and the necessary action taken to correct the defect will be made available to the Government inspector before resubmittal of the assembly for retest.
4.1.6 Requests for Deviation or Waiver
Requests for deviation or waiver from this specification, applicable drawings, specifications, publications, and materials or processes herein, shall be submitted to the procuring activity for approval.  
4.1.7 Government Acceptance Inspections

The Government acceptance inspection shall be conducted in accordance with the provisions of the contract.  
4.1.8 Acceptance Tests

Each assembly submitted for acceptance under the contract shall successfully comply with acceptance test requirements in by the test methods in Acceptance Test Procedure for the assembly ().  
4.1.9 Preproduction and Periodic Production Tests

No requirement.
4.1.10 Reliability Test

No requirement.
4.1.11 Environmental Tests

Verification of the environmental requirements in CxP 70036 Constellation Program environmental Qualification and Acceptance Testing requirements (CEQATR) shall be conducted when and as in the contract by the procuring activity.  
4.1.12 Production Tests and Inspections

No requirement.
4.1.13 Verification Cross Reference Matrix

4.2 DFI S-Band Coaxial Cable Characteristics
4.2.1 DFI S-Band Coaxial Cable Performance Characteristics
4.2.1.1 Operational Band Frequency
This requirement shall be verified by test. 

Testing shall verify that the cable meets the performance requirements to operate in the 2300 MHz to 2400 MHz frequency band that the DFI S-Band Telemetry System will use. The requirement shall be considered verified if all testing requirements to operate in the frequency band are successfully met.
4.2.1.2 Insertion Loss

This requirement shall be verified by test. 
Testing shall be conducted on the DFI S-Band Coaxial Cable flight hardware to verify that the cable meets the performance requirements to have a insertion loss no greater than 7.0 dB per 100 feet plus 0.1 dB per connector over the frequency band that the CLV S-Band Communications System will transmit. The requirement shall be considered verified if all testing requirements to have an insertion loss no greater than 7.0 dB per 100 feet plus 0.1 dB per connector over the frequency band that the CLV S-Band Communications System will transmit are successfully met.
4.2.1.3 RF Power Handling

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Telemetry System hardware to verify that the cable meets the performance requirements to have a power handling capability of 100 W in the frequency band that the telemetry system will transmit. The requirement shall be considered verified if all testing requirements to have a power handling capability of 100 W in the frequency band that the CLV S-Band Communications System will transmit are successfully met.
4.2.1.4 Shielding

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Telemetry System hardware to verify that the cable meets the performance requirements to have a shielding value no greater than 80 dB/ft over the frequency band that the DFI S-Band Telemetry System will transmit. The requirement shall be considered verified if all testing requirements to have a shielding value no greater than 80 dB/ft over the frequency band that the DFI S-Band Telemetry System will transmit are successfully met.
4.2.1.5 Capacitance

No requirement.

4.2.1.6 Delay

No requirement.

4.2.1.7 Velocity of Propagation

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Telemetry System hardware to verify that the cable meets the performance requirements to have a velocity of propagation value no less than 80 % over the frequency band that the DFI S-Band Telemetry System will transmit. The requirement shall be considered verified if all testing requirements to have a velocity of propagation value no less than 80% over the frequency band that the DFI S-Band Telemetry System will transmit are successfully met.
4.2.1.8 Shelf Life

This requirement shall be verified by analysis.

Analysis shall be conducted to determine the probability that a single (non-redundant) DFI S-Band Telemetry System coaxial cable will function nominally for the full Flight Operation Life following a storage period of 6 years of storage after acceptance, when maintained per the recommended procedures of the manufacturer. The requirement shall be considered verified if analysis shows that an individual segment will have a better than 97% probability of activating and functioning nominally for the full operational life following the 6 year storage period under the conditions specified.
4.2.1.9 Installed Life

This requirement shall be verified by analysis.
Analysis shall be conducted to determine the probability that a single (non-redundant) DFI S-Band Telemetry System coaxial cable will function nominally for the full Flight Operation Life following an installation period of up to 18 months after acceptance and shelf life, when maintained per the recommended procedures of the manufacturer. The requirement shall be considered verified if analysis shows that an individual segment will have a better than 97% probability of activating and functioning nominally for the full operational life following the 6 year storage and installed life period.
4.2.1.10 Flight Operation Life

This requirement shall be verified by analysis.

Analysis shall be conducted to determine the probability that a single (non-redundant) DFI S-Band Telemetry System Coaxial Cable will function nominally for the full Flight Operation Life of 10 minutes. The requirement shall be considered verified if analysis shows that an individual segment will have a better than 99% probability of activating and functioning nominally for the full operational life of 10 minutes.
4.2.1.11 Functional Redundancy

No requirement.

4.2.1.12 Fault Detection Isolation and Recovery

No requirement.

4.2.1.13 Built-In Test Equipment

No requirement.

4.2.1.14 Qualification Test Requirements

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Telemetry System hardware to verify that the qualification test requirements of CxP 70036 are met. The requirement shall be considered verified if all qualification testing requirements of CxP 70036 are successfully met.  
4.2.1.15 Acceptance Test Requirements

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Telemetry System hardware to verify that the acceptance test requirements of CxP 70036 are met. The requirement shall be considered verified if all acceptance testing requirements of CxP 70036 are successfully met. 

4.2.1.16 Thermal Instrumentation

No requirement.

4.2.2 DFI S-Band Coaxial Cable Physical Characteristics

4.2.2.1 Physical Envelope

This requirement shall be verified by inspection. 
Inspection shall be conducted to verify that the delivered DFI S-Band Coaxial Cable has a footprint of less than 0.35 inches in diameter. The requirement shall be considered verified if inspection of the flight unit documents that the DFI S-Band Coaxial Cable footprint is no greater than 0.35 inches in diameter.
4.2.2.2 Weight

This requirement shall be verified by inspection. 

Inspection shall be conducted to verify that the delivered DFI S-Band Coaxial Cable weighs no more than 8.5 lbs/100 ft. The requirement shall be considered verified if inspection of each flight cable documents that the cable weighs no more than 8.5 lbs/100 ft.
4.2.2.3 Size

This requirement shall be verified by inspection. 

Inspection shall be conducted to verify that the delivered DFI S-Band Coaxial Cable has a diameter no greater than 0.34 inches. The requirement shall be considered verified if inspection of each flight cable documents that the coaxial cable has a diameter no greater than 0.34 inches.

4.2.2.4 Minimum Bend Radius

This requirement shall be verified by inspection. 

Inspection shall be conducted to verify that the delivered DFI S-Band Coaxial Cable has a minimum bend radius no greater than 1.6 inches. The requirement shall be considered verified if inspection of each flight cable documents that the coaxial cable has a minimum bend radius no greater than 1.6 inches.
4.2.2.5 Temperature

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Coaxial Cable flight hardware to verify that the cable meets the performance requirements to operate between the temperature limits from -65C to +200C. The requirement shall be considered verified if all testing requirements to verify that the cable meets the performance requirements to operate between the temperature limits from -65C to +200C) are successfully met.
4.2.2.6 RF Connector

This requirement shall be verified by inspection. 

Inspection shall be conducted to verify that the delivered DFI S-Band Coaxial Cable has type TNC female connectors. The requirement shall be considered verified if inspection of each flight cable documents that the cable has type TNC female connectors.
4.2.3 DFI S-Band Coaxial Cable Reliability and Availability

4.2.3.1 Reliability

This requirement shall be verified by analysis.

Analysis shall be conducted of the DFI S-Band Coaxial Cable design which determines the probability that the full unit will achieve a mean time between failures of 20,000 hours or greater. The requirement shall be considered verified if the analysis shows that the unit has at least a 97% probability of achieving a mean time between failures of 20,000 hours. 

4.2.3.2 Redundancy Verification
No requirement.
4.2.3.3 Failure Propagation

This requirement shall be verified by analysis.

Analysis shall be conducted on the DFI S-Band Coaxial Cable design to show that no failure or transient out-of-tolerance condition in the unit can propagate or otherwise damage interfacing units. The requirement shall be considered verified if analysis shows that failures or out-of-tolerance conditions can not lead to damage in interfacing units.
4.2.4 DFI S-Band Coaxial Cable Maintainability and Supportability
4.2.4.1 Maintainability

This requirement shall be verified by analysis.

Analysis shall be conducted of the DFI S-Band Coaxial Cable design to show that the all necessary maintenance functions required to ensure the unit meets is operational life requirements can be accomplished in the launch pad environment for a period of no less than 70 days. The requirement shall be considered verified if analysis shows that no maintenance beyond that which can be accomplished in the launch pad environment is required for up to 70 days and that at the end of a 70 day launch pad period the unit will still fulfill its operational life requirements.  
4.2.4.2 Maintenance

This requirement shall be verified by analysis.

Analysis shall be conducted of the DFI S-Band Coaxial Cable design to show that the unit can be maintained in a flight ready condition at the vendor’s facility using only standard support equipment. The requirement shall be considered verified if analysis shows that nothing but the vendor’s standard support equipment is required to maintain the unit in a state of flight readiness at the vendor’s facility.   

4.2.4.3 Calibration

No requirement.
4.2.4.4 Software Updates

No requirement.
4.2.5 DFI S-Band Coaxial Cable Environmental Conditions

4.2.5.1 Natural Environments

This requirement shall be verified by test. 

Testing shall be conducted to show that the DFI S-Band Coaxial Cable design adheres to the Natural Environment design standards documented in CxP-70044 NEDD. The requirement shall be considered verified if testing shows that the DFI S-Band Coaxial Cable meets the natural environment design standards documented in CxP-70044 NEDD.   
4.2.5.2 Induced Environments
4.2.5.2.1 Transportation (packaged)

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Coaxial Cable flight hardware to verify that the unit still meets all performance requirements following a simulated transportation environment wherein the conditions (temperature, contamination, vibration, humidity, pressure, and shock) are equivalent to the worst case for both ground and air transportation environment defined in MFSC memorandum ED21-02-022. The requirement shall be considered verified if following exposure to a simulated transportation environment as defined above, the DFI S-Band Coaxial Cable flight hardware can be activated and meets all of its performance requirements.  

4.2.5.2.2 Storage

4.2.5.3 Ground Handling (unpackaged)

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Coaxial Cable flight hardware to verify that the unit still meets all performance requirements following exposure to simulated worst case ground thermal environments as defined in the Upper Stage Avionics Thermal Environments Report, USO-CLV-DE-25162 . The requirement shall be considered verified if following exposure to a simulated ground thermal environment as defined above, the DFI S-Band Coaxial Cable flight hardware can be activated and meets all of its performance requirements.   

4.2.5.4 Flight Operational Temperature  

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Coaxial Cable flight hardware to verify that the unit still meets all performance requirements following exposure to simulated worst case flight thermal environments as defined in the Upper Stage Avionics Thermal Environments Report, USO-CLV-DE-25162 . The requirement shall be considered verified if following exposure to a simulated flight thermal environment as defined above, the DFI S-Band Coaxial Cable flight hardware can be activated and meets all of its performance requirements. 

4.2.5.5 Flight Humidity 

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Coaxial Cable flight hardware to verify that the unit still meets the requirements of the Natural Environments section 3.2.5.1 This verification shall be met when the Constellation Program environmental Qualification and Acceptance Testing requirements (CEQATR), CxP 70036, are successfully met.
4.2.5.6 Random Vibration and Shock Performance Requirements

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Coaxial Cable flight hardware to verify that the unit still meets all performance requirements following exposure to worst case vibration and shock environments as defined in CxP 72169, Ares I Vibroacustic and Shock Environments Databook. The requirement shall be considered verified if following exposure to worst case vibration and shock environments as defined in CxP 72169, the DFI S-Band Coaxial Cable flight hardware can be activated and meets all of its performance requirements.

4.2.5.6.1 Random Vibration and Shock Testing Requirements

The DFI S-Band Coaxial shall successfully comply with random vibration and shock testing requirements per CxP 70036, Constellation Program Environments Qualification and Acceptance Testing Requirements (CEQATR).
4.2.5.7 Pressure Change

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Coaxial Cable flight hardware at a pressure of 760 ± 25 Torr to 10-5 ± 10-6 Torr to verify that the unit functions nominally and meets the operating performance requirements across the entire pressure range. The requirement shall be considered verified if testing at the above cited pressure range shows that the unit meets the operational performance requirements when exposed to a pressure change from 760 Torr  (Sea Level) to 10-5 Torr (near vacuum).

4.2.5.8 Pressure Rate of Change

This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Coaxial Cable flight hardware starting at a pressure of 14 psi and decreasing in 26 seconds to 1 psi to verify that under these pressure rates of change conditions the unit functions nominally and meets the operational performance requirements. The requirement shall be considered verified if the DFI S-Band Coaxial Cable functions nominally through the pressure change and continues to function nominally following the pressure change at a pressure of 1 psi.
4.2.5.9 Depressurization

The DFI S-Band Coaxial Cable shall be capable of operating through a depressurization consistent with the pressure profile shown in Figure 3.2‑1
4.2.6 DFI S-Band Coaxial Cable Transportability

4.2.6.1 Transportability Compatibility

This requirement shall be verified by demonstration.

Demonstration shall be conducted to show that the DFI S-Band Coaxial Cable can be packaged and transported with the planned system. The requirement shall be considered verified if it is demonstrated that after being packaged for transportation and placed in the planned transportation system the unit can be removed and show no damage that will impact function. 

4.2.6.2 Transportability

This requirement shall be verified by demonstration.

Demonstration shall be conducted to show that the DFI S-Band Coaxial Cable can be handled within the manufacturing facility and prepared for shipment with no damage to the unit in accordance with the requirements of the planned packaging and transportation system. The requirement shall be considered verified if it is demonstrated that the unit can be handled within the manufacturing facility and prepared for shipment in accordance with the requirements of  the planned packaging and transportation system with no impact to the function of the unit.

4.2.7 DFI S-Band Coaxial Cable Ground Operations

4.2.8 DFI S-Band Coaxial Cable Flight Operations
4.3 DFI S-Band Coaxial Cable Design and Construction
4.3.1 Electrical Design
4.3.1.1 Electrical Power

No requirement.
4.3.1.2 Input Power

No requirement.
4.3.1.3 Input Voltage Range
No requirement.
4.3.1.4 Short Circuit Protection

This requirement shall be verified by analysis.

Analysis of the DFI S-Band Coaxial Cable design shall be conducted to determine the susceptibility of the unit to any external short circuit, open circuit, or grounding of wiring. The requirement shall be considered verified if analysis shows that the unit will not be damaged by any realistic external overload or open circuit.   
4.3.1.5 Shorting of Electrical Interfaces

This requirement shall be verified by analysis.

Analysis shall be conducted of the DFI S-Band Coaxial Cable design to determine the ability of the unit to prevent a short on any one electrical interface from degrading the performance of any other electrical interface. The requirement shall be considered verified if analysis shows that a short on one electrical interface does not impact the performance of any other interface to the unit.  

Section deleted.

Section deleted.

Section deleted.

4.3.1.6 Power Characteristics

No requirement.
4.3.1.7 Printed Wiring Boards
Not required
4.3.1.8 Electrical Bonding
This requirement shall be verified by analysis, test and inspection.

Testing shall verify the adequacy of electrical bonding processes and procedures for each bonding class. Analysis shall verify that correct bond classes have been identified and bonding paths are designed to meet identified bonding class requirements. Inspection shall verify that proper bonding processes, procedures, and classes have been identified in hardware drawings and documentation. Inspection shall also verify that hardware fabrication and installation measurements demonstrate proper electrical bonding has been achieved. Verification shall be considered successful when each bonding joint is shown to have the correct bonding class requirement, the fabrication and installation procedure will result in a proper electrical bond, and the tested bonds meet the identified bond class resistance limits.
4.3.1.9 Electrical Grounding

This requirement shall be verified by analysis and inspection.

Successful verification shall be achieved when analysis and inspection of drawings and installation records shall verify conformance with CxP 70080-ANX01, Constellation Program Electromagnetic Environmental Effects (E3) Requirements Document, Annex 1, Crew Launch Vehicle (CLV) E3 Requirements. 

4.3.1.10 Lightning Protection

This requirement shall be verified by analysis.

Analysis of the DFI S-Band Coaxial Cable design and flight hardware shall be conducted to evaluate the unit’s lightning protection relative to the requirements of CxP 70080-ANX01, Constellation Program Electromagnetic Environment Effects (E3) Requirements Document, Annex 1, Crew launch Vehicle (CLV) E3 Requirements. The requirement shall be considered verified if analysis of the unit design and hardware show that all of the requirements of 70080-ANX01 are met.
4.3.1.11 Isolation of Test Points
No requirement.
4.3.1.12 Electronic, Electrical, Electromechanical (EEE) Parts

Verification method shall be analysis by verification of records. 
(a) EEE Parts Control Plan data items shall be analyzed to determine what EEE parts management and control processes are applied. (b) As-designed EEE Parts List data items shall be analyzed to determine what EEE parts are used by design. (c) Nonstandard Part Approval Requests (NSPAR) data items shall be analyzed to determine the terms for acceptance and use of the applicable EEE parts. Grade 4 parts will not require NSPARS. (d) EEE Parts De-rating Analysis Report data items shall be analyzed to determine what de-rating is achieved for the application. (e) As-built EEE Parts List data items shall be analyzed to determine that only traceable approved EEE parts and sources are used. Success criteria shall be that the analyses of (a), (b), (c), (d), and (e) show compliance with the requirement.

4.3.1.13 Inadvertent Disconnect

This requirement shall be verified by inspection. 

Inspection of the DFI S-Band Coaxial Cable flight hardware connectors shall be performed to assess their resistance to inadvertent disconnects. The requirement shall be considered verified if inspection of the unit’s connectors shows that multiple steps are required to disconnect them.   
4.3.1.14 Corona and Multipacting

No requirement.  

4.3.1.15 Printed Wiring Boards Workmanship

No requirement.  

4.3.1.16 Circuit Noise

No requirement. 

4.3.1.17 Electrostatic Discharge (ESD) Protection
This requirement shall be verified by analysis and test.

Analysis of the DFI S-Band Coaxial Cable design and testing of the DFI S-Band Coaxial Cable flight hardware shall be conducted with respect to electrostatic discharge protection in accordance with the requirements of CxP 70080-ANX01, Constellation Program Electromagnetic Environmental Effects (E3) Requirements Document, Annex 1, Crew Launch Vehicle (CLV) E3 Requirements. The requirement shall be considered verified if analysis and testing indicate that the unit meets all of the requirements of CxP 70080-ANX01.
4.3.1.18 Safety Precautions

This requirement shall be verified by analysis.

Analysis shall be conducted of the DFI S-Band Coaxial Cable design to determine all electrical potentials that will be present during the performance of safety tests. The requirement shall be considered verified if analysis shows that the maximum electrical potential that will be present during safety testing will be less than that required to cause personal injury, < 28 VDC. 

4.3.1.19 Ignition Source Avoidance
This requirement shall be verified by analysis.

Analysis of the DFI S-Band Coaxial Cable design shall be conducted to evaluate the ignition source avoidance measures present. The requirement shall be considered verified if analysis of the design shows that the components and wiring are conformally coated, or otherwise ignition-proof.

4.3.1.20 Electromagnetic Interference
This requirement shall be verified by test. 

Testing shall be conducted on the DFI S-Band Coaxial Cable flight hardware to determine the level of electromagnetic interference (EMI) produced in all operational modes. The requirement shall be considered verified if the level of potential EMI produced by the unit in all operational modes is at or below the maximum allowable per CxP 72047, CLV Requirements for Control of Electromagnetic Interference Characteristics of Subsystems and Equipment.  
4.3.1.21 Circuit Classification
This requirement shall be verified by inspection. 

Inspections shall be conducted of the DFI S-Band Coaxial Cable flight hardware with respect to the requirements of CxP 70080-ANX01, Constellation Program Electromagnetic Environmental Effects (E3) Requirements Document, Annex 1, Crew Launch Vehicle (CLV) E3 Requirements. The requirement shall be considered verified if inspection of the unit shows that all of the requirements of CxP 70080-ANX01 are met.

4.3.1.22 Wire and Cable Shielding, Separation, and Routing
This requirement shall be verified by inspection. 

Inspections shall be conducted of the DFI S-Band Coaxial Cable wires and cabling with respect to the shielding, separation and routing requirements of CxP 70080-ANX01, Constellation Program Electromagnetic Environmental Effects (E3) Requirements Document, Annex 1, Crew Launch Vehicle (CLV) E3 Requirements. The requirement shall be considered verified if the unit’s wire and cable shielding, separation and routing meet the requirements of CxP 70080-ANX01.
4.3.2 Structural and Mechanical

4.3.2.1 Non-Flammable Materials

This requirement shall be verified by inspection. 

Inspection shall be conducted and this requirement shall be considered verified if inspection of the units’ documentation and drawings indicates that all materials and construction comply with the requirements of NASA-STD-(I)-6016. 
4.3.2.2 Chemical Exposure in the Instrument Unit (IU)
This requirement shall be verified by inspection. 

Inspection shall be conducted of the DFI S-Band Coaxial Cable to determine what unit materials are exposed to the atmospheric environment within the IU. The requirement shall be considered verified if inspection shows that all materials exposed to the environment within the IU are determined to be compatible with monomethyl hydrazine (MMH) and nitrogen tetroxide (NTO) as identified in the MAPTIS database.
4.3.2.3 Stress Corrosion Mitigation
No requirement.
4.3.2.4 Fracture Control
This requirement shall be verified by analysis, test and inspection.

Analysis, test, and inspection of the DFI S-Band Coaxial Cable design and flight hardware shall be conducted to determine adherence to NASA-STD-5019 with regard to fracture control. The requirement shall be considered verified if analysis, test, and inspection carried out on the unit and design show that the fracture control requirements of NASA-STD-5019 are met. 

4.3.2.5 Load Analysis

This requirement shall be verified by analysis.

Analysis shall be conducted of the DFI S-Band Coaxial Cable design to show that the unit will comply with the requirements of NASA-STD-5002 for loads analysis of spacecraft and payloads. The requirement shall be considered verified if analysis shows that the DFI S-Band Coaxial Cable design complies with the requirements of NASA-STD-5002.   

4.3.2.6 Producibility Level
This requirement shall be verified by inspection. 

Inspection shall be conducted of the DFI S-Band Coaxial Cable printed circuit boards and design to determine the producibility level in accordance with the Producibility Level Class 3 requirements of IPC-2221, Generic Standard on Printed Board Design and IPC-2222, Sectional Design Standard for Rigid Organic Printed Boards. The requirement shall be considered verified if the unit’s printed circuit boards and design indicate the boards meet the producibility level Class 3. 

4.3.2.7 Corrosion Protection
No requirement. 
4.3.2.8 Fungus Resistance
No requirement. 
4.3.2.9 Mechanical Parts
No requirement. 
4.3.2.10 Drawing Standards
This requirement shall be verified by inspection. 

Inspection shall be conducted of the DFI S-Band Coaxial Cable drawings to determine if they were prepared in accordance with MIL-STD-100, Department of Defense Standard Practice for Engineering Drawings, and that the drawings have been controlled by the contractor’s configuration management system. The requirement shall be considered verified if inspection of the unit’s drawings show that they have been prepared in accordance with the requirements of MIL-STD-100, and controlled by the contractor’s configuration management system.  
4.3.2.11 Drawing Quality

This requirement shall be verified by inspection. 

Inspection shall be conducted of the DFI S-Band Coaxial Cable drawings to assess their compliance with the safety requirements of CxP 70059 Constellation Program (CxP) Integrated Safety, Reliability, and Quality Assurance (SR&QA) Requirements. The requirement shall be considered verified if inspection of the unit’s drawings indicates that they are in compliance with the safety requirements of CxP 70059.  
4.3.2.12 Mounting

This requirement shall be verified by inspection. 

Inspection shall be conducted of the DFI S-Band Coaxial Cable flight hardware mounting. The requirement shall be considered verified if the inspection of the unit mounting shows that it is in compliance with the provisions of USO-CLV-SE-25714, Upper Stage Interface Requirements Document. 

4.3.2.13 Cooling

This requirement shall be verified by analysis and test.

Analysis of the DFI S-Band Coaxial Cable flight hardware shall be conducted to determine the unit’s compliance with the cooling requirements of USO-CLV-SE-25714, Upper Stage Interface Requirements Document. The requirement shall be considered verified if analysis of the design and test of the unit show that the cooling requirements of USO-CLV-SE-25714, Upper Stage Interface Requirements Document are fully satisfied.

4.3.2.14 Production Drawings

This requirement shall be verified by inspection. 

Inspection shall be conducted on the DFI S-Band Coaxial Cable flight hardware to compare actual construction to the drawings supplied by the vendor. The requirement shall be considered verified if inspection of the unit shows full compliance with the drawings supplied by the vendor.    

4.3.2.15 Sealed Boxes

This requirement shall be verified by inspection. 

Inspection shall be conducted on the DFI S-Band Coaxial Cable Transmitter to verify that the unit is sealed except provisions for inlet and outlet airflow, which are covered with #200 mesh screen. The requirement shall be considered verified if inspection shows that the unit is sealed except for the noted inlet and outlet air vents covered in #200 mesh screen to prevent ingestion or expulsion of material.  

4.3.2.16 Captive Fasteners

This requirement shall be verified by inspection. 

Inspection shall be conducted on the DFI S-Band Coaxial Cable flight hardware fasteners to asses their compliance with the structural requirements of MSFC-STD-2594, and the fracture control requirements of NASA-STD-5007. The requirement shall be considered verified if inspection shows that all unit fasteners meet the structural requirements of MSFC-STD-2594, and the fracture control requirements of NASA-STD-5007.  
4.3.2.17 Factors of Safety
This requirement shall be verified by analysis and inspection. 

Analysis of the DFI S-Band Coaxial Cable design and inspection of the DFI S-Band Coaxial Cable flight hardware shall be conducted to assess compliance with the structural design and test factors of safety for space flight hardware requirements of  CxP 70135. The requirement shall be considered verified if analysis of the design and inspection of the unit show that all structural design and test factors of safety for space flight hardware requirements of  CxP 70135 have been met.   
4.3.2.18 Margins of Safety

This requirement shall be verified by analysis.

Analysis of the DFI S-Band Coaxial Cable flight hardware shall be conducted to assess compliance with the requirements of  CxP 70135 for structural design and test requirements of safety for space flight hardware. The requirement shall be considered verified if inspection of the unit shows compliance with the requirements of  CxP 70135 for structural design and test requirements of safety for space flight hardware.
4.3.3 Product Marking
4.3.3.1 Identification and Marking
This requirement shall be verified by inspection. 

Inspection shall be conducted of the DFI S-Band Coaxial Cable flight hardware identification and marking methods. The requirement shall be considered verified if inspection of the unit shows that identification and marking methods meet the requirements of MIL-STD-130.
4.3.3.2 Serial Numbers

This requirement shall be verified by inspection. 

Inspection shall be made of the DFI S-Band Coaxial Cable flight hardware to verify that each unit is identified with a serial number assigned in accordance with the contractor’s configuration management plan. The requirement shall be considered verified if inspection of each DFI S-Band Coaxial Cable indicates that it is identified with an individual, non-repetitive, serial number in accordance with the contractor’s configuration management plan.

4.3.4 Workmanship
4.3.4.1 Soldering
No requirement.  

4.3.4.2 Crimping
This requirement shall be verified by inspection. 

Inspection shall be conducted on the DFI S-Band Coaxial Cable flight hardware to verify that it is manufactured in accordance with of NASA-STD-8739.4, as tailored by MSFC-STD-2905, MSFC Tailoring Guide for NASA-STD-8739.4, Crimping, Interconnecting Cables, Harness, and Wiring. The requirement shall be considered verified if inspection of the unit indicates that it is manufactured in accordance with NASA-STD-8739.4, as tailored by MSFC-STD-2905, MSFC Tailoring Guide for NASA-STD-8739.4, Crimping, Interconnecting Cables, Harness, and Wiring.
4.3.4.3 Interconnection Methods
This requirement shall be verified by inspection. 

Inspection shall be conducted on the DFI S-Band Coaxial Cable flight hardware interconnections relative to the requirements of NASA-STD-8739.4, Wire Harness Instrument Requirements. The requirement shall be considered verified if inspection of the unit interconnects shows that they meet to the requirements of NASA-STD-8739.4. 
4.3.4.4 Soldering of Surface Mount Components
This requirement shall be verified by inspection. 

Inspection shall be conducted on the DFI S-Band Coaxial Cable flight hardware soldering of surface mount components to assess their compliance with the requirements of J-STD-001DS, Space Applications Electronic Hardware Addendum to J-STD-001D, Requirements for Soldered Electrical and Electronic Assemblies. The requirement shall be considered verified if inspection of the unit shows that it complies with the soldering methods for Surface Mount Technology components contained in the J-STD-001DS addendum to J-STD-001D.
4.3.4.5 Conformal Coating and Staking
This requirement shall be verified by inspection. 

Inspection shall be conducted of the DFI S-Band Coaxial Cable flight hardware staking and conformal coating to verify that the unit has been manufactured in accordance with NASA-STD-8739.1, Workmanship Standard for Staking and Conformal Coating of Printed Wiring Boards and Electronic Assemblies. The requirement shall be considered verified if inspection shows that the unit has been manufactured with fabrication controls and processes used in staking and conformal coating of printed wiring boards and electronic assemblies in accordance with the requirements of NASA-STD-8739.1. 

4.3.4.6 Electrostatic Discharge Controls

This requirement shall be verified by test and inspection.

Inspection of the DFI S-Band Coaxial Cable flight hardware shall be conducted to verify that it was produced with ESD controls in accordance with ANSI/ESD S20.20-1999 and testing of flight hardware shall be conducted to measure electrostatic discharge produced during normal operation and during start-up and shut-down. The requirement shall be considered verified if inspection of the unit shows that has been produced in compliance with ANSI/ESD S20.20-1999, ESD Association Standard for the Development of an Electrostatic Discharge Control Program for Protection of Electrical and Electronic Parts, Assemblies and Equipment (excluding Electrically Initiated Explosive Devices), and testing of the unit shows that there is no detectable ESD during unit start-up, operation, and shut-down.  

4.3.4.7 Facilities and Facility Equipment
This requirement shall be verified by inspection. 

Inspection shall be conducted of the DFI S-Band Coaxial Cable to verify its operation with Facilities and Facility Equipment per NASA-STD-8739.4. The requirement shall be considered verified if inspection shows that the unit operates with Facilities and Facility Equipment as defined in NASA-STD-8739.4.

4.3.4.8 Standards of Manufacture

This requirement shall be verified by inspection. 

Inspection shall be conducted of the DFI S-Band Coaxial Cable manufacturing standards and procedures to verify adherence to the production, test, and inspection plan in NASA-STD-8739.4, Crimping, Interconnecting Cables, Harnesses, and Wiring. The requirement shall be considered verified if inspection of the manufacturing standards and procedures indicates that they are in compliance with the requirements of the production, test, and inspection plan in NASA-STD-8739.4.

4.3.4.9 Preproduction Samples 

No requirement.
4.3.5 Interchangeability
4.3.5.1 LRU and SRU Interchangeability
This requirement shall be verified by inspection. 

Inspection shall be conducted on the DFI S-Band Coaxial Cable LRUs and SRUs to determine whether they are interchangeable with LRUs and SRUs of the same end item specification design within all applicable vehicle and laboratory mounting locations. The requirement shall be considered verified if inspection of the unit LRUs and SRUs shows that they are interchangeable with LRUs and SRUs of the same end item specification design within all applicable vehicle and laboratory locations.

4.3.5.2 Connector Mismating

No requirement.
5 Packaging
5.1 General Requirements
The methods of preservation, packaging and packing utilized for shipment together with necessary special control during transportation shall adequately protect the DFI S-Band Coaxial Cable from damage or degradation of performance due to the natural and induced environments encountered during transportation and subsequent indoor storage.  The requirements herein govern the preparation for shipment and the transport of the DFI S-Band Coaxial Cable to all Buyer and Government facilities.

5.2 Detailed Requirements
Packaging, handling, and transportation shall be in accordance with applicable requirements and guidelines described in MIL-STD-794B.  
5.3 Preservation and Packaging
Preservation and packaging shall be in accordance with the requirements of Level B of MIL-STD-794 

5.4 Packing
Packing shall be in accordance with the requirements of NPR 6000.1 for packaging and packing for shipment to the launch site or to any facility from the contractor's site.
5.5 Packaging Design Requirement (Structural)
Preservation, packaging, and packing shall withstand the rough handling package requirements of MIL-STD-794 as defined in FED-STD-101, (without damage or degradation to the useful life, performance, of reliability of the contained item and without damage to the preservation, packaging and packing which would affect their utility) in accordance with the following: 

(a)
Free fall flat drop 

(b)
Free fall corner drop 

(c)
Sinusoidal vibration
5.6 Reusable Containers
Where analysis indicates a requirement for reusable containers, maximum practical utilization shall be made of standard off-the-shelf, low cost, metal or plastic containers.
5.7 Monitoring Devices
Utilization of instrumentation for monitoring or recording in-transit environments (e.g., shock, vibration, temperature, humidity, etc.) to assure safe arrival is required and shall be approved by the Buyer prior to implementation.  
5.8 Temporarily Installed Hardware Identification
All temporarily installed devices such as caps, plugs, covers, support bracketry, protective plates, etc., shall be attached to ensure they are easily identified under casual observation.  
5.9 Pre-Production Packaging Qualification Tests
No requirement.
5.10 Marking for Shipment
Interior and exterior containers shall be marked and labeled in accordance with MIL-STD-130M including precautionary markings necessary to ensure safety of personnel and facilities and to ensure safe handling, transport, and storage.
5.11 Marking for Reuse
Packages with reuse capability shall be identified with the words “REUSABLE CONTAINER – DO NOT DESTROY – RETAIN FOR REUSE.”
5.12 NASA Critical Item Labels
NASA Critical Item Labels shall be applied in accordance with CxP 70024, HSIR Appendix L, for labeling.
5.13 Identification Format
Identification information on the interior and exterior containers shall be in accordance with NASA standard identification formats.  
Appendix A 
Acronyms and Abbreviations

Acronyms and Abbreviations

AWG 

American Wire Gage 

BIT

Built in Test 

BITE 

Built in Test Equipment 

CEI

Component End Item 

CEQATR
Constellation Environmental Qualification and Acceptance Testing Requirements 

CEV

Crew Exploration Vehicle 

CLV

Crew Launch Vehicle 

dB

decibel 

DFI 

Development Flight Instrumentation 

EDU 

Engineering Development Unit 

ESD

Electro Static Discharge 


EMC

Electro Magnetic Compatibility 

EOM 

End of Message 
F

Fahrenheit 

FC

Flight Computer 
FDIR 

Fault Detection, Isolation, and Recovery 
FU

Flight Units 

g

gravity 

GSE 

Ground Support Equipment 

HSIR 

Human-Systems Integration Requirements  

Hz

Hertz 

ITAR 

International Traffic in Arms Regulations 

LRU 

Line Replaceable Unit 

NEDD 
Natural Environments Design Document 

OA

Organic Acid 

OFI 

Operational Flight Instrumentation 

PWB

Printed Wiring Board 

RMS 

Root Mean Square  

SDU 

Software Development Unit 

SMT 

Surface Mounted Technology 

SRU 

Shop Replaceable Unit 

TBD

To Be Determined 

TBR 

To Be Reviewed

MSFC 

Marshall Space Flight Center 

NASA 

National Aeronautics and Space Agency 

VDC 

Volts Direct Current
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Verification Cross Reference Matrix 3.X Requirements
	Section No.
	EDU
	Qual
	Acceptance
	Section / Requirement Title
	Method
	Verification ID

	
	
	
	
	
	N/A
	A
	T
	D
	I
	

	3
	
	
	
	DFI S-Band Coaxial Cable Requirements
	X
	 
	 
	 
	 
	 

	3.1
	
	
	
	DFI S-Band Coaxial Cable Description
	X
	 
	 
	 
	 
	 

	3.2
	
	
	
	DFI S-Band Coaxial Cable Characteristics
	X
	 
	 
	 
	 
	 

	3.2.1
	
	
	
	DFI S-Band Coaxial Cable Performance Characteristics
	X
	 
	 
	 
	 
	 

	3.2.1.1
	
	
	
	Operational Band Frequency
	X
	 
	 
	 
	 
	 

	3.2.1.2
	X
	X
	X
	Insertion Loss
	
	
	X
	 
	 
	 

	3.2.1.3
	X
	X
	X
	RF Power Handling
	
	
	X
	 
	 
	 

	3.2.1.4
	X
	X
	X
	Shielding
	
	
	X
	 
	 
	 

	3.2.1.5
	
	
	
	Capacitance
	X
	 
	 
	 
	 
	 

	3.2.1.6
	
	
	
	Delay
	X
	 
	 
	 
	 
	 

	3.2.1.7
	X
	X
	X
	Velocity of Propagation
	
	
	X
	 
	 
	 

	3.2.1.8
	X
	X
	X
	Shelf Life
	
	X
	 
	 
	 
	 

	3.2.1.9
	X
	X
	X
	Installed Life
	
	X
	 
	 
	 
	 

	3.2.1.10
	X
	X
	X
	Flight Operation Life
	
	X
	 
	 
	 
	 

	3.2.1.11
	X
	X
	X
	Functional Redundancy
	
	 
	 
	X
	 
	 

	3.2.1.12
	X
	X
	X
	Fault Detection Isolation and Recovery
	
	 
	 
	X
	 
	 

	3.2.1.13
	X
	X
	X
	Built-in-Test Equipment
	
	X
	 
	X
	 
	 

	3.2.1.14
	
	X
	
	Qualification Test Requirements
	
	 
	X
	 
	 
	 

	3.2.1.15
	
	
	X
	Acceptance Test Requirements
	
	 
	X
	 
	 
	 

	3.2.1.16
	X
	X
	X
	Thermal Instrumentation
	
	 
	 
	 
	X
	 

	3.2.2
	
	
	
	DFI S-Band Coaxial Cable Physical Characteristics
	X
	 
	 
	 
	 
	 

	3.2.2.1
	X
	X
	X
	The DFI S-Band Coaxial Cable Envelope Drawing
	
	 
	 
	 
	X
	 

	3.2.2.2
	X
	X
	X
	Weight
	
	 
	 
	 
	X
	 

	3.2.2.3
	X
	X
	X
	Size
	
	 
	 
	 
	X
	 

	3.2.2.4
	X
	X
	X
	Minimum Bend Radius
	
	 
	 X
	 
	 
	 

	3.2.2.5
	X
	X
	X
	Temperature
	
	 
	 X
	 
	 
	 

	3.2.2.6
	X
	X
	X
	RF Connector
	
	 
	 
	 
	X
	 

	3.2.2.7
	X
	X
	X
	Solid State Devices
	
	 
	 
	 
	X
	 

	3.2.2.8
	X
	X
	X
	Electrical and Electronic Piece-Parts-Closure Construction
	
	 
	 
	 
	X
	 

	3.2.3
	
	
	
	DFI S-Band Coaxial Cable Reliability and Availability
	X
	 
	 
	 
	 
	 

	3.2.3.1
	X
	X
	X
	Reliability
	
	X
	 
	 
	 
	 

	3.2.3.2
	X
	X
	X
	Redundancy Verification
	
	 
	 
	X
	 
	 

	3.2.3.3
	X
	X
	X
	Failure Propagation
	
	 
	X
	 
	X
	 

	3.2.4
	
	
	
	DFI S-Band Coaxial Cable Maintainability and Supportability
	X
	 
	 
	 
	 
	 

	3.2.4.1
	X
	X
	X
	Maintainability
	
	X
	 
	X
	 
	 

	3.2.4.2
	X
	X
	X
	Maintenance
	
	 
	 
	X
	 
	 

	3.2.4.3
	X
	X
	X
	Calibration
	
	X
	 
	 
	 
	 

	3.2.4.4
	
	
	
	Software Updates
	X
	
	
	
	
	

	3.2.5
	
	
	
	DFI S-Band Coaxial Cable Environmental Conditions
	X
	 
	 
	 
	 
	 

	3.2.5.1
	X
	X
	X
	DFI S-Band Coaxial Cable Natural
	
	X
	 
	 
	 
	 

	3.2.5.2
	
	
	
	DFI S-Band Coaxial Cable Induced Environments
	X
	 
	 
	 
	 
	 

	3.2.5.2.1
	X
	X
	X
	Transportation (packaged
	
	X
	X
	 
	 
	 

	3.2.5.2.2
	X
	X
	X
	Storage
	
	X
	X
	 
	 
	 

	3.2.5.3
	X
	X
	X
	Ground Handling (unpackaged)
	
	X
	X
	 
	 
	 

	3.2.5.4
	X
	X
	X
	Flight Operational Temperature
	
	X
	X
	 
	 
	 

	3.2.5.5
	X
	X
	X
	Flight Humidity
	
	X
	X
	 
	 
	 

	3.2.5.6
	X
	X
	X
	Random Vibration and Shock Performance Requirements
	
	 
	X
	 
	 
	 

	3.2.5.6.1
	X
	X
	X
	Random Vibration and Shock Testing Requirements
	
	 
	X
	 
	 
	 

	3.2.5.7
	X
	X
	X
	Pressure Change
	
	X
	 
	 
	 
	 

	3.2.5.8
	X
	X
	X
	Pressure Rate of Change
	
	 
	 
	X
	X
	 

	3.2.5.9
	X
	X
	X
	Depressurization
	
	 
	 
	X
	 
	 

	3.2.6
	
	
	
	DFI S-Band Coaxial Cable Transportability
	X
	 
	 
	 
	 
	 

	3.2.6.1
	X
	X
	X
	Transportability Compatibility
	
	X
	X
	 
	 
	 

	3.2.6.2
	X
	X
	X
	Transportability
	
	X
	X
	 
	 
	 

	3.2.7
	
	
	
	DFI S-Band Coaxial Cable Ground Operations
	X
	 
	 
	 
	 
	 

	3.2.8
	
	
	
	DFI S-Band Coaxial Cable Flight Operations
	X
	 
	 
	 
	 
	 

	3.3
	
	
	
	Design and Construction
	X
	 
	 
	 
	 
	 

	3.3.1
	
	
	
	Electrical Design
	X
	 
	 
	 
	 
	 

	3.3.1.1
	X
	X
	X
	Electrical Power
	
	 
	X
	X
	 
	 

	3.3.1.2
	X
	X
	X
	Input Power
	
	 
	X
	 
	 
	 

	3.3.1.3
	X
	X
	X
	Input Voltage Range
	
	 
	X
	 
	 
	 

	3.3.1.4
	X
	X
	X
	Short Circuit Protection
	
	 
	 
	X
	 
	 

	3.3.1.5
	X
	X
	X
	Shorting of Electrical Interfaces
	
	 
	 
	X
	 
	 

	3.3.1.6
	X
	X
	X
	Connectors and Pin Assignments
	
	 
	 
	 
	X
	 

	3.3.1.7
	X
	X
	X
	Connector Location and Pin Function Assignments
	
	 
	 
	 
	X
	 

	3.3.1.8
	X
	X
	X
	Connector Location and Pin Function Listing
	
	 
	 
	 
	X
	 

	3.3.1.9
	X
	X
	X
	Power Characteristics
	
	 
	 
	X
	 
	 

	3.3.1.10
	X
	X
	X
	Printed Wiring Boards
	
	 
	 
	 
	X
	 

	3.3.1.11
	
	
	
	Electrical Bonding
	
	 X
	 X
	 
	X
	 

	3.3.1.12
	
	
	
	Electrical Grounding
	
	 X
	 
	 
	X
	 

	3.3.1.13
	
	
	
	Lightning Protection
	
	X
	 X
	 
	 
	 

	3.3.1.14
	X
	X
	X
	Isolation of Test Points
	
	 
	X
	 
	X
	 

	3.3.1.15
	X
	X
	X
	Electronic, Electrical, Electromechanical (EEE) Parts
	
	 
	X
	 
	X
	 

	3.3.1.16
	X
	X
	X
	Inadvertent Disconnect
	
	 
	X
	 
	 
	 

	3.3.1.17
	
	
	
	Corona 
	X
	 
	
	 
	 
	 

	3.3.1.18
	X
	X
	X
	Printed Wiring Boards Workmanship
	
	 
	 
	 
	X
	 

	3.3.1.19
	X
	X
	X
	Circuit Noise
	
	 
	X
	 
	 
	 

	3.3.1.20
	
	
	
	Electrostatic Discharge (ESD) Protection
	
	X
	X
	 
	 
	 

	3.3.1.21
	
	
	
	Safety Precautions
	
	X
	 
	 
	 
	 

	3.3.1.22
	X
	X
	X
	Ignition Source Avoidance
	
	 
	X
	 
	 
	 

	3.3.1.23
	X
	X
	X
	Electromagnetic Interference
	
	
	X
	 
	 
	 

	3.3.1.24
	
	
	
	Circuit Classification
	
	 X
	
	 
	 
	 

	3.3.1.25
	X
	X
	X
	Wire and Cable Shielding, Separation, and Routing
	
	 
	
	 
	 X
	 

	3.3.2
	X
	X
	X
	Structural and Mechanical
	X
	 
	 
	 
	 
	 

	3.3.2.1
	X
	X
	X
	Non-Flammable Materials
	
	 
	X
	 
	X
	 

	3.3.2.2
	X
	X
	X
	Chemical Exposure in the Instrument Unit (IU)
	
	 
	 
	 X
	 
	 

	3.3.2.3
	X
	X
	X
	Stress Corrosion Mitigation
	
	X
	 
	 
	X
	 

	3.3.2.4
	X
	X
	X
	Fracture Control
	
	X
	 
	 
	 
	 

	3.3.2.5
	X
	X
	X
	Load Analysis
	
	 
	 
	 
	X
	 

	3.3.2.6
	X
	X
	X
	Producibility Level
	
	 
	 
	 
	X
	 

	3.3.2.7
	X
	X
	X
	Corrosion Protection
	
	X
	 
	 
	X
	 

	3.3.2.8
	X
	X
	X
	Fungus Resistance
	
	 
	 
	 
	X
	 

	3.3.2.9
	X
	X
	X
	Mechanical Parts
	
	 
	 
	 
	X
	 

	3.3.2.10
	X
	X
	X
	Drawing Standards
	
	 
	 
	 
	X
	 

	3.3.2.11
	X
	X
	X
	Drawing Quality
	
	 
	 
	 
	X
	 

	3.3.2.12
	X
	X
	X
	Mounting
	
	 
	 
	 
	X
	 

	3.3.2.13
	X
	X
	X
	Cooling
	
	 
	 
	 
	X
	 

	3.3.2.14
	X
	X
	X
	Production Drawings
	
	 
	 
	 
	X
	 

	3.3.2.15
	X
	X
	X
	Sealed Boxes
	
	 
	 
	 
	X
	 

	3.3.2.16
	X
	X
	X
	Captive Fasteners
	
	
	
	
	X
	

	3.3.2.17
	X
	X
	X
	Factors of Safety
	
	 
	X
	 
	 
	 

	3.3.3
	
	
	
	Product Marking
	X
	 
	 
	 
	 
	 

	3.3.3.1
	X
	X
	X
	Identification and Marking
	
	 
	 
	 
	X
	 

	3.3.3.2
	X
	X
	X
	Serial Numbers
	
	 
	 
	 
	X
	 

	3.3.4
	
	
	
	Workmanship
	X
	 
	 
	 
	 
	 

	3.3.4.1
	X
	X
	X
	Soldering
	
	 
	 
	 
	X
	 

	3.3.4.2
	X
	X
	X
	Crimping
	
	 
	 
	 
	X
	 

	3.3.4.3
	X
	X
	X
	Interconnection Methods
	
	 
	 
	X
	X
	 

	3.3.4.4
	X
	X
	X
	Soldering of Surface Mount Components
	
	 
	 
	 
	X
	 

	3.3.4.5
	X
	X
	X
	Conformal Coating and Staking
	
	 
	 
	 
	X
	 

	3.3.4.6
	X
	X
	X
	Electrostatic Discharge Controls
	
	X
	X
	 
	
	 

	3.3.4.7
	X
	X
	X
	Facilities and Facility Equipment
	
	 
	 
	 
	X
	 

	3.3.4.8
	X
	X
	X
	Standards of Manufacture
	
	 
	 
	 
	X
	 

	3.3.4.9
	X
	X
	X
	Preproduction Samples
	
	
	
	
	X
	

	3.3.5
	
	
	
	Interchangeability
	X
	 
	 
	 
	 
	 

	3.3.5.1
	X
	X
	X
	LRU and SRU Interchangeability
	
	X
	 
	X
	 
	 

	3.3.5.2
	X
	X
	X
	Connector Mismating
	
	 
	X
	X
	 
	 

	3.3.6
	
	
	
	Software Safety
	X
	 
	 
	 
	 
	 

	3.3.6.1
	X
	X
	X
	Override Commands
	
	X
	X
	 
	 
	 

	3.3.6.2
	X
	X
	X
	Hazardous Commands Notification
	
	 
	X
	 
	 
	 

	3.3.6.3
	X
	X
	X
	Notification of When a Hazardous Command Failed
	
	 
	X
	 
	 
	 

	3.3.6.4
	X
	X
	X
	Notification of Why a Hazardous Command Failed
	
	 
	X
	 
	 
	 

	3.3.6.5
	
	
	
	Memory Dump
	X
	 
	 
	 
	
	 

	3.3.6.6
	
	
	
	Common Time Format
	X
	 
	
	 
	 
	 

	3.3.6.7
	
	
	
	Time Homogeneity of Data
	X
	 
	
	 
	 
	 

	3.3.6.8
	
	
	
	Time-Stamping of Data, Accuracy
	X
	 
	 
	
	 
	 

	3.3.6.9
	
	
	
	Initialization to Safe State
	X
	 
	 
	
	 
	 

	3.3.6.10
	
	
	
	Safe State
	X
	 
	 
	
	 
	 

	3.3.6.11
	
	
	
	Multiple Software Inhibit Actions
	X
	
	
	
	
	

	3.3.6.12
	
	
	
	Inhibit Commands
	X
	 
	 
	 
	 
	 

	3.3.6.13
	
	
	
	Error Handling
	X
	 
	 
	 
	 
	 

	3.3.6.14
	
	
	
	Error Logging
	X
	 
	 
	 
	
	 

	3.3.6.15
	
	
	
	Deterministic Software
	X
	 
	
	 
	 
	 

	3.3.6.16
	
	
	
	Critical Software Priority
	X
	 
	
	 
	 
	 

	3.3.6.17
	
	
	
	Algorithm Performance Limitations
	X
	 
	 
	
	 
	 

	3.3.6.18
	
	
	
	Failure to Complete Processing
	X
	 
	 
	
	 
	 

	3.3.6.19
	
	
	
	Deadlocks
	X
	 
	 
	
	 
	 

	3.3.6.20
	
	
	
	Fault Containment
	X
	
	
	
	
	

	3.3.6.21
	
	
	
	Missing Inputs
	X
	 
	 
	 
	 
	 

	3.3.6.22
	
	
	
	Partitioning
	X
	 
	 
	 
	 
	 

	3.3.6.23
	
	
	
	Measurement of Computing Resource Utilization
	X
	
	
	
	
	

	3.3.6.24
	
	
	
	Memory Operating Margins
	X
	 
	 
	 
	 
	 

	3.3.6.25
	
	
	
	Processor Operating Margins
	X
	 
	 
	 
	 
	 

	3.3.6.26
	
	
	
	Timing Operating Margins
	X
	 
	 
	 
	 
	 

	3.3.6.27
	
	
	
	Standards for Software Development
	X
	 
	 
	 
	 
	 

	3.3.7
	
	
	
	Human Engineering
	X
	 
	 
	 
	 
	 

	3.3.7.1
	X
	X
	X
	Human Engineering Guidelines
	
	 
	 
	 
	X
	 

	3.3.7.2
	X
	X
	X
	Sharp Edges
	
	 
	 
	 
	X
	 

	3.3.7.3
	X
	X
	X
	Maximum Touch Temperature
	
	 
	X
	 
	 
	 

	3.3.7.4
	X
	X
	X
	Minimum Touch Temperature
	
	 
	X
	 
	 
	 

	3.3.7.5
	X
	X
	X
	General Safety
	
	 
	 
	 
	X
	 

	3.3.7.6
	X
	X
	X
	Hazard Elimination
	
	 
	 
	 
	X
	 

	3.3.7.7
	X
	X
	X
	Incompatible Materials
	
	 
	 
	 
	X
	 

	3.3.7.8
	X
	X
	X
	Material Hazards
	
	 
	 
	 
	X
	 

	3.3.7.9
	X
	X
	X
	Actuation of Safety Critical Function
	
	 
	X
	X
	 
	 

	3.3.7.10
	X
	X
	X
	Deactivation of Safety Critical Functions
	
	 
	X
	X
	 
	 

	3.3.7.11
	X
	X
	X
	Activation of Equipment
	
	 
	X
	X
	 
	 

	3.3.7.12
	X
	X
	X
	Deactivation of Equipment
	
	 
	X
	X
	 
	 

	3.3.7.13
	X
	X
	X
	Contamination Control
	
	 
	 
	 
	X
	 

	3.3.7.14
	X
	X
	X
	Box Integration for Ground Operations
	
	 
	X
	 
	 
	 

	3.3.7.15
	X
	X
	X
	Debris Prevention
	
	 
	 
	X
	 
	 

	3.3.7.16
	X
	X
	X
	Debris Tolerance
	
	 
	 
	X
	 
	 

	3.3.8
	
	
	
	Communications
	X
	 
	 
	 
	 
	 

	3.3.8.1
	
	
	
	Connection
	X
	 
	 
	 
	 
	 

	3.3.8.2
	
	
	
	Discretes
	X
	
	
	
	
	 

	3.3.8.3
	
	
	
	Timing
	X
	 
	
	
	
	 

	3.3.8.4
	
	
	
	Gap Time
	X
	 
	
	
	
	 

	3.3.8.5
	
	
	
	Message Format
	X
	 
	 
	 
	 
	 

	3.3.8.6
	
	
	
	Word Format
	X
	 
	 
	 
	 
	 

	3.3.8.7
	
	
	
	End of Message
	X
	 
	 
	 
	 
	 

	3.3.8.8
	
	
	
	Telemetry
	X
	 
	 
	 
	 
	 

	3.3.9
	
	
	
	Other
	X
	 
	 
	 
	 
	 

	3.4
	
	
	
	Interfaces
	X
	 
	 
	 
	 
	 

	3.4.1
	
	
	
	Signal and Control
	X
	 
	 
	 
	 
	 

	3.4.2
	
	
	
	Signal Interface Definition
	X
	 
	 
	 
	 
	 

	3.4.3
	
	
	
	Test Interface Types
	X
	 
	 
	 
	 
	 

	3.5
	
	
	
	Reserved
	X
	 
	 
	 
	 
	 

	3.6
	
	
	
	Reserved
	X
	 
	 
	 
	 
	 

	3.7
	
	
	
	DFI S-Band Coaxial Cable System and Subsystem Characteristics
	X
	 
	 
	 
	 
	 


Appendix D
TBD/TBR Resolution Plans Table 

TBD / TBR Resolution Plans Table

	Identity
	Name
	Type
	Resolution Plan
	Date


	Resolution Category

	
	
	
	
	
	1
	2
	3

	TBR3.2.1.7
	Velocity of Propagation
	TBR
	Pre-procurement
	5/2008
	X
	 
	

	TBR3.2.1.8
	Shelf Life
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBR3.2.1.9
	Installed Life
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBR3.2.1.10
	Flight Operation Life
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBD3.2.2.1
	S-Band Coaxial Cable Envelope Drawing
	TBD
	Pre-procurement
	5/2008
	X
	
	

	TBR3.2.2.3
	Size
	TBR
	Pre-procurement
	5/2008
	X
	
	

	TBR3.2.3.1
	Reliability
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBR3.2.4.1
	Maintainability
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBR3.2.5.1
	S-Band Coaxial Cable Natural Environments
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBD3.2.5.2.2
	Storage
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBR3.2.5.3
	Ground Handling (unpackaged)
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBR3.2.5.4
	Flight Operational Temperature
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBR3.2.5.5
	Flight Humidity
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBD3.2.6.2
	Transportability
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBD3.3.1.6
	Connectors and Pin Assignments
	TBD
	Pre-procurement
	5/2008
	X
	
	

	TBD3.3.1.7
	Connector Location and Pin Assignments
	TBD
	Pre-procurement
	5/2008
	X
	
	

	TBD3.3.1.8
	Connector Location and Pin Function Listing
	TBD
	Pre-procurement
	5/2008
	X
	
	

	TBR3.3.2.6
	Producibility Level
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBR3.3.2.7
	Corrosion Protection
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBR3.3.2.8
	Fungus Resistance
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBD3.3.2.9
	Mechanical Parts
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBD3.3.2.12 
	Mounting
	TBD
	Pre-procurement
	5/2008
	X
	
	

	TBD3.3.2.13
	Cooling
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBD3.3.2.14
	Production Drawings
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBR3.3.2.15
	Sealed Boxes
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBD3.3.7.2
	Sharp Edges
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBR3.3.7.3
	Maximum Touch Temperature
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBR3.3.7.4
	Minimum Touch Temperature
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBD3.4.1
	Signal and Control
	TBD
	Pre-procurement
	5/2008
	X
	
	

	TBD3.4.2
	Signal Interface Definition
	TBD
	Pre-procurement
	5/2008
	X
	
	

	TBR3.4.3
	Test Interface Types
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBR4.4
	Standard Test Conditions
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBD4.5
	Acceptance and Rejection Criteria
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBR4.8
	Acceptance Tests
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBD4.9
	Preproduction and Periodic Production Tests
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBD4.10
	Reliability Test
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBD4.12
	Production Tests and Inspections
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBR5.3
	Preservation and Packaging
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBR5.4
	Packaging
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBD5.8 
	Temporarily Installed Hardware Identification
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBD5.9
	Pre-Production Packaging Qualification Tests
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBR5.10
	Marked for Shipment
	TBR
	Pre-procurement
	5/2008
	
	X
	

	TBD5.12
	NASA Critical Item Labels
	TBD
	Pre-procurement
	5/2008
	
	X
	

	TBD5.13
	Identification Format
	TBD
	Pre-procurement
	5/2008
	
	X
	




















-DRAFT-
ii
-DRAFT-


