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1.0 Introduction

1.1 Scope

This Statement of Work (SOW) defines the effort to be contracted in support of the Goddard Space Flight Center (GSFC) Thermal Infrared Sensor (TIRS) Instrument Focal Plane Electronics (FPE) for support of the SIDECAR ASIC Assembly Code, and support of the System for Image Digitization, Enhancement, Control, And Retrieval (SIDECAR) Application Specific Integrated Circuit (ASIC) Parts.
1.2 Terminology

The term “Buyer” or “TIRS” will refer to the Goddard Space Flight Center (GSFC) Thermal Infrared Sensor Instrument Project.

The term “Seller” will refer to the Teledyne Imaging Systems (TIS).

The term "(TBD)", which means "to be determined", applied to a missing requirement means that the Seller should determine the missing requirement in coordination with the Buyer. 

The term "(TBS)", which means "to be specified", means that the Buyer will supply the missing information in the course of the contract.  These serve as a placeholder for future requirements.  The Seller is not liable for compliance with these "placeholder" requirements, as insufficient information is provided on which to base a design.

The term "(TBR)", which means "to be refined/reviewed", means that the requirement is subject to review for appropriateness by both Buyer and Seller, and subject to revision.  The Seller is liable for compliance with the requirement as if the TBR notation did not exist.   The TBR merely provides an indication that the value is more likely to change in a future modification than requirements not accompanied by a TBR.

1.3 SIDECAR Overview
The TIRS, SIDECAR ASIC is a hardware product delivered to GSFC by the Seller, under NASA Contract NNG10CR02C.  
The supporting assembly code (also referred to as ‘SIDECAR ASIC Assembly Code’) that operates on the TIRS, SIDECAR ASIC was also delivered to GSFC by the Seller, under NASA Contract NNG10CR02C. 

1.4 Changes

All revisions, deletions and other changes to the Statement of Work and any referenced documents must be authorized in writing by the Buyer’s Contracting Officer or designated representative, and accepted in writing by the Seller’s Contract Manager or designated representative. 

2.0 Applicable and Reference Documents

2.1 Applicable Documents

All applicable and reference documentation identified in this document shall apply in the situations where they are specifically referenced.  

Table 2‑1: Applicable Documents

	Document Number
	Revision/ Release Date
	Document Title



	GSFC-427-03-05
Reference
	Rev B
26 May, 2009
	LDCM Environmental Verification Requirements (LEVR)

	GSFC 427-03-03
Reference
	Rev B/

4 April 2008
	LDCM Instrument Mission Assurance Requirements (IMAR)

	TIRS-FPE-SPEC-0025
	Rev B, 

March 01, 2010
	TIRS Project FPE ASIC Hardware Specification

	TIRS-FPE-SPEC-0026
	Rev E, 

October xx, 2010
	TIRS Project FPE ASIC Software Specification

	GSFC S-311-M-70
Reference
	February 2009
	Specification for the Performance of Destructive Physical Analysis (DPA)

	GSFC EEE-INST-002
Reference
	May 2003
	Instructions for EEE Parts Selection, Screening, Qualification, and Derating

	NPR 7150.2
Reference
	September 27, 2004
	NASA Software Engineering Requirements

	MIL-STD-883

Required
	Rev F, June 2004
	MIL-STD-883F, MILITARY STANDARD, MICROCIRCUITS, TEST STANDARDS

	QP-0171
	Rev 1, Dec 11, 2009
	TIRS, Software Development Plan, from Teledyne Imaging Sensors

	QP-0172
	Rev 1, Dec 11, 2009
	TIRS, Software Configuration Management Plan, from Teledyne Imaging Sensors

	QP-0174
	Rev 2, Jan 13, 2010
	TIRS, Software Quality Assurance Plan, from Teledyne Imaging Sensors

	TIRS-FPE-PLAN-0027
	Initial Release,

November 20, 2009
	TIRS Project, SIDECAR ASIC Flight Software Test Plan


2.2 Precedence

Conflicts arising between the requirements of this SOW and the requirements of any applicable document referenced herein will be referred to the GSFC contracting official for resolution.

3.0 Task Description

3.1 SIDECAR ASIC Hardware Support Requirements
The Seller shall provide support services to the Buyer for the TIRS, SIDECAR ASIC Parts, when determined by the Buyer. 
The Seller shall provide the facilities, personnel, services, tools, equipment, and materials necessary to provide support services for the TIRS, SIDECAR ASIC Parts. 

The support services for the TIRS, SIDECAR ASIC Parts are comprised of:
a) On-Site services, at GSFC or LDCM Spacecraft Integration Site, to aide in the troubleshoot or development of a work-around for functional or performance problems with the TIRS, SIDECAR ASIC Parts.

b) Services at the Seller’s Facilities to troubleshoot or develop a work-around for functional or performance problems with the TIRS, SIDECAR ASIC Parts.
c) Services at the Seller’s Facilities to analyze data in support of a TIRS Project troubleshoot or performance improvement effort for the TIRS SIDECAR ASIC Parts.

d) Services at the Seller’s Facilities to develop test in support of a TIRS Project troubleshoot or performance improvement effort for the TIRS SIDECAR ASIC Parts.

e) Services at the Seller’s Facilities to update any TIRS, SIDECAR ASIC Parts documentation or test procedures produced under NASA Contract NNG10CR02C, as might relate to a problem troubleshoot or performance improvement.

f) Services at the Seller’s Facilities to develop new TIRS, SIDECAR ASIC Parts documentation, as might relate to a problem troubleshoot or performance improvement.
3.2 SIDECAR ASIC Assembly Code Support Requirements
The Seller shall provide support services to the Buyer for the TIRS, SIDECAR ASIC Assembly Code, when determined by the Buyer. 
The Seller shall provide the facilities, personnel, services, tools, equipment, and materials necessary to provide support services for the TIRS, SIDECAR ASIC Assembly Code. 

The support services for the TIRS, SIDECAR ASIC Assembly Code are comprised of:

a) On-Site services, at GSFC or LDCM Spacecraft Integration Site, to aide in the troubleshoot or development of a work-around for functional or performance problems with the TIRS, SIDECAR ASIC Assembly Code.

b) Services at the Seller’s Facilities to troubleshoot or develop a work-around for functional or performance problems with the TIRS, SIDECAR ASIC Assembly Code.

c) Services at the Seller’s Facilities to analyze data in support of a TIRS Project troubleshoot or performance improvement effort for the TIRS SIDECAR ASIC Assembly Code.

d) Services at the Seller’s Facilities to develop test in support of a TIRS Project troubleshoot or performance improvement effort for the TIRS SIDECAR ASIC Assembly Code.

e) Services at the Seller’s Facilities to implement changes to the TIRS, SIDECAR ASIC Assembly Code, as determined by the Buyer.

f) Services at the Seller’s Facilities to regression test changes made to the TIRS, SIDECAR ASIC code, at a level of test determined by the Buyer.

g) Services at the Seller’s Facilities to update any TIRS, SIDECAR ASIC Assembly Code documentation or test procedures produced under NASA Contract NNG10CR02C, as might relate to a problem troubleshoot or performance improvement.  
h) Services at the Seller’s Facilities to develop new TIRS, SIDECAR ASIC Assembly Code documentation, as might relate to a problem troubleshoot or performance improvement.
4.0 Management, Reporting, Documentation and Reviews

4.1 Management
The Seller shall designate a single individual who will be given full responsibility and authority to manage and administer all phases of the work specified by the contract and ensures that all objectives are accomplished within schedule constraints.
The Seller shall designate and identify by name a single individual who shall serve as a point of contact with the GSFC Contracting Officer Technical Representative (COTR) for all technical aspects of the SIDECAR contract.

The Seller shall provide for managing all resources, controlling schedules, managing all engineering, manufacturing and procurement activities, configuration management, Quality Assurance, documentation control, and distribution.

The Seller’s Program Management function shall provide to the Buyer reporting insight into program status, as well as technical and programmatic performance of all of the Seller’s responsibilities performed under this SOW. The Seller shall prepare and submit monthly reports.

The Seller shall submit and negotiate all change order proposals as required under this SOW in accordance with the Contract, Engineering Change Proposals, Deviations and Waivers.

The Seller shall implement appropriate management systems that prevent the improper dissemination of Buyer-provided competition sensitive and proprietary information.

4.2 Reviews and Meetings

There are no planned reviews for this contractual effort.  
4.2.1 Telephone Conferences and Monthly Status Report
The Seller shall support Status Teleconferences, as needed, throughout the contract and provide a monthly status report.
4.3 Documentation

All efforts including the performance of tests and analyses not otherwise explicitly stated in other parts of this SOW, but determined jointly by the Seller and the Buyer to be mission critical, shall be performed and documented by the Seller. 
All documentation, data, and analyses generated for, or applicable to, the support effort, whether formal or informal, shall be made available to the Buyer upon request.
4.4 Notification to NASA/GSFC Contracting Officer (CO) and Contracting Officer Technical Representative (COTR)

The Seller shall notify the NASA/GSFC Contracting Officer Technical Representative at least five (5) calendar days in advance of any inspections, test activities, and deliveries at either the contractor’s or a sub-contractor’s facility to allow timely participation by the NASA/GSFC Quality Assurance personnel.

5.0 SOFTWARE ASSURANCE REQUIREMENTS
5.1 General
For the purposes of this section, all references to the developer shall include the prime software developer, as well as any subcontractors tasked in the development process. These assurance requirements relate to any software changes to the SIDECAR ASIC Assembly Code produced under NASA Contract NNG10CR02C. The software quality assurance policies, procedures, and practices employed during performance of NASA Contract, NNG10CR02C will also be used to assure the quality of any TIRS, SIDECAR ASIC Assembly Code changes made in performance of this contract.
5.1.1 Software Assurance
The developer’s Software Assurance program shall address software assurance disciplines (i.e., Software Quality, Verification and Validation, and Independent Verification and Validation) and functions for all flight and ground system software.  The software assurance program shall apply to software and firmware developed under this contract, including Government off-the-shelf (GOTS) software, modified off-the-shelf (MOTS) software, and commercial off-the-shelf (COTS) software when included in a NASA system. 

The developer shall identify a person responsible for directing and managing the Software Assurance Program (e.g., a software assurance manager).  

5.1.2 Software Quality 
The developer shall implement a Software Quality program to assure the quality of the software products and software processes.  The function of software quality assurance assures that the standards, processes, and procedures correctly implemented and appropriate to the project. Software quality control assures adherence to those software requirements, plans, procedures and standards. 

Product assurance activities shall be performed to assure: 

Standards and procedures for management, software engineering and software assurance activities are defined.

All plans (e.g., Configuration Management [CM], Software Product Plan) required by the contract are documented and comply with contractual requirements.

Standards, design, and code are evaluated for quality and issues.

All software requirements are documented and traceable from instrument requirements to design, code and test (i.e., a software requirements traceability matrix).

Software requirement verification status is updated and maintained via a software requirements verification matrix.

Formal and acceptance-level software tests are witnessed by the quality assurance function to assure satisfactory completion and maintenance of test artifacts.

Software products and related documentation (e.g., Version Description Documents [VDD] and User Guides) have the required content and satisfy their contractual requirements.

Project documentation, including plans, procedures, reports, schedules and records are reviewed for impact to the quality of the product.

Software quality metrics are captured, analyzed, and trended to ensure the quality and safety of the software products.

Process assurance activities shall be performed to assure: 

Management, software engineering, and assurance personnel adhere to specified standards and procedures and comply with contractual requirements.

All plans (e.g., CM, Risk Management, and Software Management Plan) and procedures are implemented according to specified standards and procedures.

Contract requirements are passed down to any subcontractors, and that the subcontractor’s software products satisfy the prime developer’s contractual requirements.

Engineering peer reviews (e.g., design walkthroughs and code inspections) and software milestone reviews are conducted and action items are tracked to closure.

A software problem reporting system and corrective action process is in place and provides the capability to document, search, and track software problems and anomalies.

The software is tested to verify compliance with functional and performance requirements.

Software safety processes and procedures are followed.

Management, software engineering, and assurance personnel have received proper software assurance training.

5.1.3 GFE, Existing and Purchased Software 

If the developer is provided software as government-furnished equipment (GFE), or will use existing or purchased software and firmware, the developer shall verify that the software and firmware meets the functional, performance, and interface requirements placed upon it. The developer shall ensure that the software and firmware meets applicable standards, including those for design, code, and documentation, or shall secure a LDCM Project waiver to those standards.  Any significant modification to any piece of the existing software shall be subject to the provisions of the developer’s quality management system and the provisions of this document.  A significant modification is defined as the change of twenty percent of the lines of code in the software. 
APPENDIX A:  Abbreviation and Acronym List

	Abbreviation/ Acronym
	Definition

	ABPL
	As Built Parts List

	ADPL
	As Designed Parts List

	ANSI
	American National Standards Institute

	BBU
	Breadboard Unit

	BSP
	Board Support Package

	C&DH
	Command and Data Handling

	CDR
	Critical Design Review

	CDRL
	Contract Data Requirement List

	CM
	Configuration Management

	CO 
	Contracting Officer

	COTR
	Contracting Officer's Technical Representative 

	CVCM
	Collected Volatile Condensable Mass

	DCR
	Design Conformance Review

	DPA
	Destructive Physical Analysis

	EEE
	Electrical, Electronic, and Electromechanical

	ESD
	Electrostatic-Discharge

	FMEA
	Failure Modes and Effects Analysis

	FRB
	Failure Review Board

	GIDEP 
	Government Industry Data Exchange Program

	GSE
	Ground Support Equipment

	GSFC
	Goddard Space Flight Center

	ICD
	Interface Control Document

	MIP
	Mandatory Inspection Point

	MRB
	Material Review Board

	MUA
	Materials Usage Agreement

	PAPL
	Project Approved Parts List

	PCB
	Parts Control Board

	PEM
	Plastic Encapsulated Microcircuit

	PER
	Pre-Environmental Review

	PIL
	Parts Identification List

	PIND
	Particle Impact Noise Detection

	PPE
	Project Parts Engineer

	PRE
	Project Radiation Engineer

	PSR
	Pre-Ship Review

	PWB
	Printed Wiring Board

	QA
	Quality Assurance

	QCM
	Quartz Crystal Microbalance

	RDM
	Radiation Design Margin

	RLAT
	Radiation Lot Acceptance Test

	ROM
	Read-Only Memory

	SCC
	Stress Corrosion Cracking

	SCM 
	Software Configuration Management

	S/C
	Spacecraft

	SEE
	Single-Event Effects

	SOW
	Statement of Work

	SUROM
	Startup Read-Only Memory

	TML
	Total Mass Loss

	TID
	Total Ionizing Dose

	TIM
	Technical Interchange Meeting

	TPL
	Trended Parameters List

	WVR
	Waiver
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