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1.  INTRODUCTION

1.1 Scope

This specification establishes the design, manufacturing, test, and performance requirements for a Coarse Sun Sensor unit, consisting of eight passive detectors, Model 29450, for use on the High Energy Solar Spectroscopic Imager Program (HESSI).  Hereinafter, the Coarse Sun Sensor unit shall be referred to as the CSS or unit.

The CSS unit will be used to support HESSI’s time constrained initial attitude acquisition, employing electromagnetic torq rods as control actuators.  

This specification is designed to be used in conjunction with a lower level specification, the Component Verification Specification.

This specification is proprietary to Spectrum Astro, Inc.

1.2 Classification

This document is UNCLASSIFIED.
2.  APPLICABLE DOCUMENTS

2.1 Documents

The following documents, of the current issue in effect, form a part of this specification to the extent specified herein.  In the event of conflict between the documents listed below and the contents of this specification, the contents of this specification shall be a superseding requirement.  The version of the documents applies unless otherwise specified.

a.
1110-EW-Y09781
Component Verification Specification.

b.
1110-CID-209874
Coarse Sun Sensor Interface Definition Drawing

c.
1110-EZ-R10161
Statement of Work - Digital Sun Sensor and Coarse Sun Sensors

2.2 Precedence

The order of precedence for documentation under this contract shall be as follows:

a.
Statement of Work (SOW)

b.
Product Function Specification (PFS)

c.
Configuration Interface Definition Drawing (CID), if included 

d. 
Component Verification Specification (CVS)

e.
Other referenced standards or specifications

f.
Reference guidance documents

g.
Best commercial practice

In case of inconsistencies within this specification, please notify Spectrum Astro, Inc prior to taking action. 

3.  REQUIREMENTS

3.1 Item Definition

HESSI will employ a CSS unit, consisting of eight detectors, to provide unique sun vector solutions throughout the spacecraft viewing sphere.  Spectrum Astro, Inc. will mount the CSS detectors to the ends of four solar panels, such that each detector has a 2 steradian (sr) unobstructed field of view.  Complementary CSS units will allow the determination of incident sun direction in two orthogonal spacecraft planes.  The resulting CSS data will be used to support the HESSI initial sun acquisition, using electromagnetic torque rods as control actuators.     

Each CSS detector shall provide a current output, approximately proportional to cosine of the angle between the sun line and the sensor normal vector, through nearly a 2 sr FOV.  

3.1.1 Physical Description

The CSS unit consists of eight separate passive detectors, Model 29450, which will be mounted per the required geometry relative to the spacecraft, as depicted in Figure 3-1, by Spectrum Astro, Inc.  
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Figure 3-1.  CSS Mounting Geometry Relative to the Spacecraft

3.1.2 References

No coordinate system reference is required for the CSS detectors.  Each CSS detector shall provide a measure of the sun angle relative to the cell normal vector, where the normal vector direction shall be defined by the sensor mounting plane.  

In order to minimize attitude determination errors associated with CSS data, the detector outputs shall be calibrated in two planes which are orthogonal to each other and to the detector.  Both calibration planes shall pass through the center of the detector such that one plane represents the control and the other plane represents the cross-axis.  The location of these calibration planes relative to the detector shall be marked.  
3.1.3 Interfaces

3.1.3.1 Physical Interfaces 

Two CSS detectors will be mounted on interface planes at the ends of each solar array, as depicted in Figure 3-1.  With the detector normal vector as defined in Section 3.1.2, each sensor shall have a usable field of view no smaller than the 80 degree half cone, relative to the normal vector.    

3.1.3.2 Connectors and Pin Assignments

Each detector output shall be provided on a two wire pigtail, whose length is 12”.  No connectors are required for the CSS; Spectrum Astro, Inc. will mate the pigtails to connectors, and route the signals to the spacecraft data acquisition system.  However, the seller shall clearly label the wires in the pigtail, and specify any constraints on the cable length or any wire preferences.

3.1.3.3 Electrical Interface

3.1.3.3.1 Electrical Power Interface

The CSS is a passive device and does not require power inputs.

3.1.3.3.2 Command and Data Interface

The CSS unit provides analog outputs from each of its eight detectors.  The peak output of each CSS detector shall be 1300 (A (+15%, -20%) at 1 AU, over the operating temperature range and life.  The sensor signals will be received at the C&DH unit using an input receive circuit.  Spectrum Astro, Inc. will provide the required analog to digital conversion to achieve the required data resolution.  
3.2 Characteristics

3.2.1 Performance Characteristics 

In the absence of Earth Albedo, two detectors with planes separated by 90 degrees shall support the determination of sun position to < 2 degrees at the null (0 degree) position.  
3.2.2 Physical Characteristics 

The CSS unit (8 detectors, no mounting block) mass shall not exceed 88 grams (11 grams per detector).  The maximum dimensions of each detector shall be 0.48” in height and 1.1” in diameter, not including the solder posts and pigtail.

3.2.3 Reliability

Reliability of the CSS unit (8 detectors) shall be > 0.99 at 3 years.  The actual reliability shall be estimated and provided, along with any unique recommendations on usage to further enhance reliability.  

3.2.4 Environmental Conditions

The CSS unit shall be designed and constructed to meet the requirements of the CVS.  The CSS unit will be utilized in a 600 km circular, 38 degree inclined orbit throughout the 3 year mission life.  Following early orbit operations, four of the solar array mounted detectors will continuously look towards the sun with an incidence angle of 35 degrees; the other cells will only see Earth Albedo effects.  All detectors will experience up to 35 minute eclipses during each orbit, continuously.  The seller shall perform CSS thermal cycle testing to replicate this temperature environment while ensuring that no temperature induced shorts arise.  Solar simulator testing at these temperature extremes is not required. 

3.3 Design and Construction

The design and construction of the CSS unit shall be in accordance with this specification, the unit envelope drawing and all drawings assembled thereunder, and the CVS.

3.3.1 Electromagnetic Radiation 

Not applicable.   

3.3.2 Life Requirements

Required operating life for the CSS unit is 3 years.

4.  QUALITY ASSURANCE PROVISIONS

The requirements of Section 3 shall be verified by a combination of analysis, inspection, demonstration, and tests in accordance with the provisions of the CVS.

5.  PREPARATION FOR DELIVERY

5.1 Packaging, Preservation, and Shipping  

Preservation and packaging shall be accomplished in a manner which will protect the unit against damage during shipment.   

5.2 Special Handling  

If any component requires special attention during receiving inspection, installation and operation, or if non-obvious characteristics require a component to be given special handling, written notification shall be provided at delivery and a removable instruction tag attached if necessary.  

5.3 Marking for Shipment  

The following data shall be identifiable on the packing container used for shipment:

a.
Item Nomenclature

b.
Spectrum Astro, Inc. Part Number

c.
Contract Number

d.
Supplier Name

e.
Supplier Part Number and Serial Number

f.
Fragile - Handle with Care - Flight Hardware

g.
ESD Sensitive Item

h. Special Handling Requirements 
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