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Component Verification Specification
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High Energy Solar Spectroscopic Imager
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Interface Control Drawing
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1.  INTRODUCTION

1.2 Scope

This specification establishes the performance, design, manufacturing and test requirements for the S-Band Antennas to be used on the spacecraft bus for the High Energy Solar Spectroscopic Imager (HESSI) Program.  This specification also establishes requirements for analysis and simulation of the performance of patch antennas with different signal polarization combinations.  The simulation shall also estimate the performance of a wrap around array.  Based on the results of the analysis and simulation, patch antennas or a wrap around array will be selected. If patch antennas are selected separate transmit and receive (2 each) antennas shall be supplied.

1.3 Classification

The project and all of the work to be performed under this subcontract is unclassified.

2.  APPLICABLE DOCUMENTS

2.1 General

The following documents shall form a part of this document to the extent specified herein and as common practice for spaceborne equipment.  In the event of a conflict between the text of this specification and other referenced documents, the following order of precedence shall apply:

a.
Statement of Work (SOW)   (1110-EZ-T11429)

b.
Product Function Specification (PFS)  (1110-EW-T11429)

c.
Component Interface Definition  (CID) (CID-209868)

d.
Component Verification Specification (CVS)  (1110-EW-Y09781)

e.
Other referenced standards or specifications

f.
Referenced Guidance Documents

g.
Best Commercial Practice

3.  REQUIREMENTS

3.1 Physical Specifications

3.1.1 Mass

The mass of the HESSI antenna unit shall not exceed 0.1 kg each. 

3.1.2 Size

The physical dimensions shall not exceed 10.16 cm in width, 10.16 cm in depth and .47 cm in height.  This does not include external connector protrusions.

3.2 Antenna Electrical Specifications

3.2.1 Receive Signal Frequency

The receive antenna shall operate at a center frequency of 2039.6458 MHz. 

3.2.2 Receive Antenna Gain and Pattern

The receive antenna system gain shall be no less than -8 dBic from boresight to elevation angles up to 80 degrees. At the boresight angle the antenna gain shall be at least +5 dBic.  The receive antenna system pattern shall be 360 degrees in azimuth and 90 degrees in elevation.

3.2.3 Receive Signal Bandwidth

The receive antenna performance shall be maintained with a receive signal bandwidth of no less than 1 MHz.

3.2.4 Receive Antenna VSWR

The VSWR at the receive antenna output port shall be no greater than 1.5:1.

3.2.5 Transmit Signal Frequency

The transmit signal center frequency shall be 2215 MHz.

3.2.6 Transmit Signal Power Level

The transmit signal power level shall be 5 Watts.

3.2.7 Transmit Signal Bandwidth

The transmit antenna performance shall be maintained with transmit signal bandwidths of 35 MHz.

3.2.8 Transmit Antenna Gain and Pattern

The transmit antenna pattern shall be 360 degrees in azimuth and 90 degrees in elevation.

3.2.9 Transmit Antenna VSWR

The VSWR at the transmit antenna input port shall be no greater than 1.5:1.

3.2.10 Corona/Multipaction

The transmit and receive antennas shall be designed and manufactured with sufficient margin against corona and multipaction to support the HESSI mission lifetime of 3 years. The antenna will not be operated during the mission launch.

4.  Environmental, Test and Analysis

4.1 General

The general quality provisions for this subcontract shall be as defined in the CVS.  The requirements of Section 3 herein shall be verified by test.  The tests shall include verification of functionality and selected performance characteristics as agreed to by Spectrum Astro, Inc. and the quality assurance provisions shall be in accordance with the CVS, unless specified otherwise by the seller.

4.2 Responsibility for Tests

Unless otherwise specified in the contract, the supplier shall be responsible for providing all facilities, equipment, tools, software, test articles, etc., for conducting all tests and recording and processing all data necessary to satisfy the test requirements.  Spectrum Astro, Inc. reserves the right to witness tests, perform inspections, and review data deemed necessary to assure that the unit conforms to prescribed requirements.  Accordingly, the supplier shall advise Spectrum Astro, Inc. one week before tests are to be conducted so that a representative may be present, if so desired.

4.3 Protoflight Qualification Tests

The supplier shall perform Protoflight Qualification Testing of the unit in accordance with the guidelines established in the CVS.

4.4 Acceptance Testing

The supplier shall perform Acceptance Testing of the unit in accordance with the guidelines established in the CVS.  Acceptance tests may be run to the protoflight qualification levels if it is deemed more cost effective for the supplier.

4.5 Functional Testing

Functional tests are required to verify that the electrical and mechanical performance of the unit meets the requirements stated in Section 3 of this Product Function Specification.  Electrical tests include (but are not limited to) application of expected voltages and waveforms at the electrical interfaces of the unit.

4.6 Test Data

The requirements for recording test data and documenting test results are specified in the CVS.

4.7 Antenna System Analysis

4.7.1 Antenna System Configuration Analysis

Prior to the design and manufacturing of the transmit and receive antennas, the seller shall perform an analysis of the composite radiation pattern with the antennas mounted on the HESSI spacecraft.  This analysis shall be performed in order to determine the optimum configuration to best achieve 4 pi steradian coverage.  The seller will be supplied with documentation and drawings necessary to perform the analysis.  The seller shall consider the following configurations:

a.
One transmit patch antenna and one receive patch antenna, each at the front and aft sections of the spacecraft positioned and mounted as indicated by the drawing of attachment A. (4 antennas total).  The antenna configuration is indicated by Figure 4-1.

b.
Individual patterns for front and rear antennas operating independently.
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Figure  4-1.  Antenna Configuration

4.7.2  Signal Polarizations

The antenna system analysis shall consider the effects of implementing different signal polarizations to possibly reduce interference effects between the forward and aft receive patch antennas and between the forward and aft transmit patch antennas.

4.7.3 Spacecraft Structure Effects

The effects of spacecraft structure components such as the solar arrays, equipment deck and antenna mounting hardware shall be analyzed.  Additionally, for the case of a wrap around array antenna, the effect of the solar panels on the transmit and receive signals (such as signal scintillation) shall be considered.

4.7.4 Analysis Results and Data

Based on analysis results, the seller shall suggest the optimal polarizations for transmit and receive patch antennas.  For a wrap around array, the seller shall also suggest the optimal signal polarization.  The seller shall supply radiation pattern data for each simulation case considered.  The pattern data shall be contained in an ASCII file which contains Azimuth and Elevation angles with the associated gain for each angle pair.

4.8 Antenna System Field Test

The seller shall build a full scale model of HESSI spacecraft to the extent necessary to demonstrate the actual antenna system performance at the sellers test range. The seller shall be supplied mechanical drawings sufficient to construct the model. The test shall be performed to determine the actual radiation pattern. The model should account for all spacecraft structures which affect the composite radiation pattern.  The field test shall be performed using the actual flight antennas.

5.  QUALITY ASSURANCE PROVISIONS

5.1 General

The requirements of Section 3 herein shall be verified by test and analysis.  The tests shall include verification of functionality and selected performance characteristics, indicated by this PFS the CVS, and as agreed to by Spectrum Astro, Inc. and the seller.
















i
E:\HESSI\TECHNICAL MANUALS\EWT11428A\EWT11428A.DOC

[image: image3.wmf]_954222515.doc
������������������



Figure 1.







Transponder







Divider







Foward 



XMIT







Aft



 XMIT







Aft



 RCV







Foward



 RCV







Combiner
















_960193824.doc
��




