[image: image1.wmf]



SPECTRUM ASTRO, INC.
high energy solar spectroscopic imager (hessi) PROGRAM

PRODUCT FUNCTION SPECIFICATION

DIGITAL SUN SENSOR

contract no. ppb005884


SPECTRUM ASTRO PROPRIETARY DOCUMENT

THIS DOCUMENT CONTAINS SPECTRUM ASTRO PROPRIETARY INFORMATION.  RECIPIENT, BY ACCEPTING THIS DOCUMENT, AGREES THAT NEITHER THE DOCUMENT NOR ANY INFORMATION CONTAINED WITHIN IT SHALL BE REPRODUCED OR TRANSFERRED TO OTHER DOCUMENTS NOR USED OR DISCLOSED TO OTHERS FOR MANUFACTURING OR ANY OTHER PURPOSES EXCEPT AS SPECIFICALLY AUTHORIZED IN WRITING BY SPECTRUM ASTRO.













PREPARED BY:

SPECTRUM ASTRO, INC.

1440 N. Fiesta Boulevard

Gilbert, Arizona   85233

CAGE Code 0T9D1



initial release date

11 SEPTEMBER 1998

1110-EW-T10163
rev -



11 SEPTEMBER 1998


1110-EW-T10163

SPECTRUM ASTRO, INC.
high energy solar spectroscopic imager (hessi) Program

PRODUCT FUNCTION SPECIFICATION

DIGITAL SUN SENSOR

contract no. ppb005884


APPROVED BY:





DATE

reviewED BY:




configURATION/data control, dave maiden
DATE

APPROVED BY:




SUBCONTRACT MGT., donna greenwood
DATE

APPROVED BY:




QUALITY ASSURANCE, JEFF SQUIRes
DATE

APPROVED BY:




ENGINEERING, glenn creamer
DATE

APPROVED BY:




SYSTEM ENGINEERING, JOhn JORDAN
DATE

APPROVED BY:




PROGRAM MANAGER, jEFF PREble
DATE

REVISION SUMMARY






REV
RELEASE DATE
BRIEF DESCRIPTION/REASON FOR CHANGE
EFFECTIVE PAGES

-
11 September 1998
Initial release
All















































































































TABLE OF CONTENTS

PAGE
11.  SCOPE

1.1 Scope
1
1.2 Classification
1
2.  APPLICABLE DOCUMENTS
1
2.1 Documents
1
2.2 Precedence
1
3.0  REQUIREMENTS
2
3.1 Item Definition
2
3.1.1 Physical Description
2
3.1.2 References
2
3.1.2.1 Coordinate System
2
3.1.2.2 Optical Reference
3
3.1.3 Interfaces
3
3.1.3.1 Physical Interfaces
3
3.1.3.1.1 Envelope and Mounting Configuration
3
3.1.3.1.2 Stray Light Keep-out Zone
3
3.1.3.1.3 Thermal Interface
3
3.1.3.2 Connectors and Pin Assignments
3
3.1.3.3 Electrical Interfaces
6
3.1.3.3.1 Electrical Power Interface
6
3.1.3.3.1.1 Power Source Definition
6
3.1.3.3.1.1.1 Source Impedance
6
3.1.3.3.1.1.2 Main Bus Ripple
7
3.1.3.3.1.1.3 Main Bus Transient Response
7
3.1.3.3.1.1.4 Power Control
7
3.1.3.3.1.1.5 Voltage Definition
7
TABLE OF CONTENTS (CONTINUED)

PAGE
3.1.3.3.1.1.6 Electrical Ground Interface
7
3.1.3.3.1.2 Load Description
7
3.1.3.3.1.2.1 Power Consumption
7
3.1.3.3.1.2.2 Inrush Current
7
3.1.3.3.1.2.3 Power Interruption
7
3.1.3.3.1.2.4 Reverse Polarity
7
3.1.3.3.1.2.5 Warm-up Time
7
3.1.3.3.1.2.6 Load Power Quality
8
3.1.3.3.1.2.6.1 Ripple Voltage
8
3.1.3.3.1.2.6.2 Over and Under Voltage
8
3.1.3.3.2 Command and Data Interface
8
3.1.3.3.2.1 Command Interface
8
3.1.3.3.2.2 Data Interface
8
3.1.3.3.2.2.1 Sensor
8
3.1.3.3.2.2.1.1 Solar Aspect Data
8
3.1.3.3.2.2.2 Electronics
9
3.1.3.3.2.2.2.1 Input Signals
9
3.1.3.3.2.2.2.2 Sun Presence Output
9
3.1.3.3.2.2.2.3 Angle Data Read-Out
10
3.1.3.3.2.2.2.4 DSS State-of-Health Data
11
3.2  Characteristics
11
3.2.1 Performance Characteristics
11
3.2.1.1 Field-of-View
11
3.2.1.2 Resolution
11
3.2.1.3 Accuracy
11
3.2.2 Physical Characteristics
12
TABLE OF CONTENTS (CONTINUED)

PAGE
3.2.2.1 Mass Properties
12
3.2.2.2 Physical Dimensions
12
3.2.3 Reliability
12
3.2.4 Environmental Conditions
12
3.2.5 Transportability
12
3.3 Design and Construction
12
3.3.1 Electromagnetic Radiation
12
3.3.2 Safety
12
3.3.3 Life Requirements
12
4.0  QUALITY ASSURANCE PROVISIONS
12
5.  PREPARATION FOR DELIVERY
13
5.1 Packaging, Preservation, and Shipping
13
5.2 Special Handling
13
5.3 Marking for Shipment
13


LIST OF FIGURES
2Figure 3-1.  Sensor Coordinate System

Figure 3-2.  Clock and Enable Input Circuit
9
Figure 3-3.  Sun Presence and Serial Data Output Circuit
10
Figure 3-4.  Serial Data Readout Timing
10
Figure 3-5.  Analog Data Output Circuit
11


LIST OF TABLES
3Table
3-1.  Connector Identification

Table
3-2.  Sensor Head Pin Functions
3
Table
3-3.  Sensor Electronics Pin Functions (J1)
4
Table
3-4.  Sensor Electronics Pin Functions (J2)
5


LIST OF ACRONYMS
AU
Astronomical Unit

ARO
After Receipt of Order

CSS
Coarse Sun Sensor

CVS
Component Verification Specification

DSS
Digital Sun Sensor

EEE
Electrical, Electronic qnd Electromechanical

HESSI
High Energy Solar Spectroscopic Imager

ICD
Interface Control Document

PFS
Product Function Specification

QA
Quality Assurance

SDRL
Subcontractor Data Requirements List

SOW
Statement Of Work

TIM
Technical Interchange Meeting

1.  SCOPE
1.1 Scope

This specification establishes the design, manufacturing, test, and performance requirements for a Two-Axis Digital Sun Sensor, consisting of a single sensor head and an electronics assembly, for use on the High Energy Solar Spectroscopic Imager Program (HESSI).  Hereinafter, the Two-Axis Digital Sun Sensor shall be referred to as the DSS or unit.

This unit will be used as the primary solar aspect sensor in the HESSI Attitude Determination and Control System.  The HESSI instrument also includes a Solar Aspect Sensor which will be used to establish the initial boresight co-alignment with the DSS, and will subsequently be used as a contingency sensor.  

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

3.0  REQUIREMENTS

3.1 Item Definition

The DSS will be used as the primary solar aspect sensor in the HESSI Attitude Determination and Control System.  The HESSI instrument also carries a Solar Aspect Sensor which will be used to establish the initial boresight co-alignment with the DSS, and will subsequently be used as a contingency sensor.  

The DSS, consisting of a single sensor head and the associated electronics, is used to measure direct sun pointing error for the HESSI solar inertial, magnetic control system.  The sensor and associated electronics shall provide conditioned data from which the sun pointing error can be deduced.  The sensor shall be capable of generating two-axis sun pointing error data, in the prescribed format, over the field-of-view, and with data accuracy as prescribed in paragraphs herein.  The sensor shall also generate a bi-level signal to indicate sun presence in the field-of-view.  

3.1.1 Physical Description

The DSS shall consist of a single sensor head and the associated electronics box to provide solar aspect data for space vehicle sun pointing error determination.  

3.1.2 References
3.1.2.1 Coordinate System  

The coordinate system used for the sensor head shall be a right-hand orthogonal system, as illustrated in Figure  3-1.


[image: image2.wmf]
Figure 3-1.  Sensor Coordinate System

3.1.2.2 Optical Reference  

The sensor coordinate system shall be related to the spacecraft reference system through the use of an optical reference surface which shall be installed on the sensor head.  The angular errors between the sensor frame and the optical reference surfaces shall be known to < 0.03 degrees per axis.  

3.1.3 Interfaces

3.1.3.1 Physical Interfaces

3.1.3.1.1 Envelope and Mounting Configuration 

The mounting interfaces of the sensor and electronics shall be planar surfaces.  The normal to the planar mounting surface of the sensor shall be used as one of the mechanical coordinate frame axes. 

3.1.3.1.2 Stray Light Keep-out Zone  

The stray light field-of-view, or the region beyond which the stray light cannot degrade sensor performance, shall be no greater than +/-85 degrees relative to the sensor boresight, in each of the two measurement axes.  Usable field of view shall be per Section 3.2.1.1.  Stray light baffles are not required for the sensor head.

3.1.3.1.3 Thermal Interface 

The HESSI spacecraft will operate in a 600 km, 38 degree inclined orbit, and will experience up to 35-minute eclipses on every orbit for the duration of the mission.  Both the sun sensor and the electronics will be mounted on the sun facing side of the HESSI spacecraft with the electronics covered by thermal blankets.  Therefore, heat generated internal to the sensor electronics shall be conducted directly through the baseplate.

3.1.3.2 Connectors and Pin Assignments

The unit’s sensor head connector and sensor electronics connectors shall be as identified in Table 3-1.  The pin assignments are listed in Tables 3-2 through 3-4 for the sensor head connector and the sensor electronics connectors.  

The Seller shall supply one set of mating connectors, plus one set of spares, to facilitate rapid wire harness fabrication.  The Seller shall identify any constraints on the sensor-to-electronics cable length, or preferences on the wire type.

Table 3-1.  Connector Identification

CONNECTOR LOCATION
CONNECTOR DESIGNATOR

On Sensor Head
MS27499E14F35P

On Sensor Electronics (J1)
DBMAM-25P-NMB-A106

On Sensor Electronics (J2)
DCMAM-37P-NMB-A106

Table  3-2.  Sensor Head Pin Functions

Pin No.
Function

1
Bit 7CB

2
Bit 6CB

3
Bit 4CB

4
Bit 1FB

5
Bit 2FB

6
Bit 4FB

7
ATA-B

8
Bit 4FA

9
Bit 2FA

10
Bit 4CA

11
Bit 6CA

12
Bit 7CA

13
Bit 8CA

14
Bit 9CA

15
Signal Return

16
Spare

17
Chassis Gnd

18
Bit 8CB

19
Spare

20
Bit 5CB

21
Spare

22
Bit 3FB

23
Spare

24
Bit 3FA

25
Bit 5CA

26
Spare

27
Spare

28
ATA-A

29
Spare

30
Spare

31
Spare

32
Spare

33
Spare

34
Spare

35
Bit 9CB

36
Spare

37
Bit 1FA

Table  3-3.  Sensor Electronics Pin Functions (J1)

Pin No.
Function

1
Bus Voltage

2
Spare

3
Bus Voltage Return

4
Signal Return

5
Signal Return

6
Clock

7
Spare

8
Enable Gate

9
Spare

10
Spare

11
Spare

12
Voltage Monitor

13
Serial Output

14
Spare

15
Spare

16
Spare

17
Sun Presence Output

18
Spare

19
Spare

20
Spare

21
Spare

22
Sensitivity Control

23
Sin

24
Cos

25
Chassis

Table  3-4.  Sensor Electronics Pin Functions (J2)

Pin No.
Function

1
Chassis

2
ATA-A

3
Bit 1FA

4
Bit 2FA

5
Bit 3FA

6
Bit 4FA

7
Bit 4CA

Table 3-4.  Sensor Electronics Pin Functions (J2) (Continued)

Pin No.
Function




8
Bit 5CA

9
Bit 6CA

10
Bit 7CA

11
Bit 8CA

12
Bit 9CA

13
ATA-B

14
Spare

15
Spare

16
Spare

17
Spare

18
Spare

19
Chassis

20
Signal Return

21
Signal Return

22
Bit 1FB

23
Bit 2FB

24
Bit 3FB

25
Bit 4FB

26
Bit 4CB

27
Bit 5CB

28
Bit 6CB

29
Bit 7CB

30
Bit 8CB

31
Bit 9CB

32
Spare

33
???

34
Spare

35
Spare

36
Spare

37
Chassis

3.1.3.3 Electrical Interfaces

3.1.3.3.1 Electrical Power Interface

3.1.3.3.1.1 Power Source Definition
3.1.3.3.1.1.1 Source Impedance 

The source impedance of the spacecraft power bus shall be 500 ± 250 m.
3.1.3.3.1.1.2 Main Bus Ripple

The unit shall be capable of operating in the presence of narrowband ripple on the input power lines as specified in the CS01 and CS02 requirements of MIL-STD-461C, Part 3, for class A2a equipment.

3.1.3.3.1.1.3 Main Bus Transient Response  

The unit shall be capable of operating in the presence of broadband spikes on the input power lines as specified in the CS05 & CS06 requirement of MIL-STD-461C, Part 3, for class A2a equipment.

3.1.3.3.1.1.4 Power Control

N/A

3.1.3.3.1.1.5 Voltage Definition

The unit shall have the capability to meet the performance requirements of this specification when operating from a nominal 28 Volt Direct Current (VDC) power source.  Under steady state conditions, the voltage shall range from 22 VDC to 34 VDC.

3.1.3.3.1.1.6 Electrical Ground Interface

The unit shall be compatible with a single-point system ground power distribution concept.  Power returns shall be provided through the connectors and shall be isolated from the chassis of the unit by a minimum of 1 MSYMBOL 87 \f "Symbol".

3.1.3.3.1.2 Load Description  

The unit electronics shall operate in a voltage range of 28 ± 6 V.  The unit electronics power shall be directly switchable by the user.

3.1.3.3.1.2.1 Power Consumption  

The steady-state power consumption shall not exceed 2.8 W over the operating voltage range specified in Section 3.1.3.3.1.1.5.  

3.1.3.3.1.2.2 Inrush Current  

Inrush current at 28 VDC shall not exceed 1.5 amps for 5 microseconds and shall be at its steady state value within 20 milliseconds.

3.1.3.3.1.2.3 Power Interruption  

The unit shall continue to operate after a power interruption of up to 8 milliseconds.  Power interruptions longer than 8 milliseconds shall not damage the unit.

3.1.3.3.1.2.4 Reverse Polarity

The unit shall not be damaged by a reversal of input voltage on the primary power and return lines.

3.1.3.3.1.2.5 Warm-up Time

The Sun Sensor Electronics shall be fully operational within 2 seconds after power has been applied.

3.1.3.3.1.2.6 Load Power Quality

3.1.3.3.1.2.6.1 Ripple Voltage 

The ripple induced on the main power bus due to operation of the unit shall conform to the CE01 and CE03 requirements of MIL-STD-461C, Part 3, for class A2a equipment.

3.1.3.3.1.2.6.2 Over and Under Voltage

The unit shall not be damaged by input voltages below 22 VDC on the primary power line.  The unit shall not be required to perform to the requirements of this specification during the undervoltage condition.  The unit shall not be damaged by the continuous application of 35 VDC.

3.1.3.3.2 Command and Data Interface

3.1.3.3.2.1 Command Interface

The unit shall become operational upon application of power.  No commands shall be required.  

3.1.3.3.2.2 Data Interface

3.1.3.3.2.2.1 Sensor

3.1.3.3.2.2.1.1 Solar Aspect Data  

When the sun is in the sensor field of view, the DSS shall generate two-axis of solar aspect data from which the sun pointing errors in the spinning sensor reference frame can be deduced.  The solar aspect data for each axis shall be provided through a combination of a 6-bit Gray coded coarse angle plus axis ID bit on the digital interface and a simultaneous analog signal pair for the same axis on the A/D interface.  Transfer functions for combining the 10 bit digital output word and the fine angle analog signals for each axis into an overall sun angle shall be as follows (see Figure 3-1 for sensor axis definitions):



 - o =  tan-1 [1.4553 X / [0.202644 - 1.17898(X2-Y2)] 1/2]



 - o =  tan-1 [1.4553 Y / [0.202644 - 1.17898(X2-Y2)] 1/2]

where:



X = 0.011 NX - 0.176,





Y = 0.011 NY - 0.176

NX and NY are derived from the Gray coded angle, NG, and analog data, Vsin and Vcos,  from the respective axis according to:



N = NC + NF 


    0  < N < 32

where:



NF = (1/2) tan-1 [Vsin / Vcos],
    0 < NF < 1



NC  = ½ [ NG + 1 ]

    if   NF < 0.25



       = ½ [ NG - 1 ] 

    if   NF > 0.75



       = ½ NG


    elsewhere 





NG = Base 10 equivalent of the 6 bit Gray code output 

3.1.3.3.2.2.2 Electronics

3.1.3.3.2.2.2.1 Input Signals  

The DSS electronics shall accept a burst of 10 cycles at 9600 Hz +10% clock and an enable gate signal from the C&DH processor to initiate the transmittal of digital data for each axis, per Figure 3-2.  The digital data shall be clocked out by the enable gate and 10 clock cycles while the fine angle analog data at the A/D interface shall be valid for the duration of the enable gate.  The analog data axis provided during a particular gate signal shall be identified in the first bit of the digital data.  Separation between sequential enable gates shall be at least 10 ms in length, but this value shall be minimized and fixed to reduce unknown spin coupling between data axes.  The baseline 10 ms separation between axes corresponds to a 0.9 degree coupling of data at the 15 RPM spin rate.      
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Figure 3-2.  Clock and Enable Input Circuit

3.1.3.3.2.2.2.2 Sun Presence Output

The electronics shall generate a logic high indicator of sun presence, which will have a value of 1 when the sun is in the sensor FOV identified in Section 3.2.1.1.   The sun presence indication shall represent the "data good" range of the sensor.  Sun presence and digital data output circuit shall be as shown in Figure 3-3.
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Figure 3-3.  Sun Presence and Serial Data Output Circuit

3.1.3.3.2.2.2.3 Angle Data Read-Out  

When the sun presence output signal is true, the 10-bit digital data word per axis, representing Gray coded  coarse angle data, and the two analog signals per axis, representing fine angle data, shall be available to be read.  As the solar aspect angle changes with spacecraft attitude, each Gray code bit undergoing a binary transition shall be immediately updated in the electronics unit, from which the electronics shall immediately construct the coarse and fine angle data. 

The 10-bit digital data word for each axis shall include an axis identification as bit one, zero in bits two through four, and a 6-bit Gray coded coarse angle measurement in bits five through ten - shifted out LSB first.  Data bits shall be shifted out on the falling edge of the clock, per Figure 3-4.  The first data bit shall be stable within 10 sec of the leading edge of the enable gate and the subsequent bits shall be stable within 10 sec of the falling edge of the clock.  The two 10-bit digital data words shall alternate between the  and  sensor axes, with the  axis identified by logic one in the first data bit.
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Figure 3-4.  Serial Data Readout Timing

The two fine angle analog signals per axis shall alternate between the  and  sensor axes, along with the digital data words, switching between axes on the falling edge of the enable gate.  During nominal operation of the HESSI mission, the control system will operate mainly from the analog data, within the LSB of the coarse data.  Fine angle data and DSS state of health data analog output circuit shall be as shown in Figure 3-5.

[image: image6.wmf]LM108A

+11.5V

1k

SINE OR

COSINE

OUTPUT

-11.5V

470pF

75k


Figure 3-5.  Analog Data Output Circuit

All solar aspect data, including fine analog data, coarse digital data, and the sun presence indicator, shall be read by the flight processor at a baseline rate of 10 Hz.  Based on a minimum of 10 ms between consecutive enable gates and two alternating sensor axes, the DSS electronics can support data readout at up to 50 Hz.

3.1.3.3.2.2.2.4 DSS State-of-Health Data   

In addition to the sun aspect data, the unit shall output an analog voltage monitor to convey the state of health of the DSS electronics’ internal secondary converter.  This signal shall have a nominal value of 3.5 V and an output impedance of 10k.

3.2  Characteristics

3.2.1 Performance Characteristics
3.2.1.1 Field-of-View  

The sensor head shall have a minimum of ±32SYMBOL 176 \f "Symbol" x ±32SYMBOL 176 \f "Symbol" field of view with respect to the sensor boresight.  The sun-presence field of view, or that region over which the sun presence signal is true (indicated by logic “1”), shall be ±31.5SYMBOL 176 \f "Symbol"

SYMBOL 177 \f "Symbol"0.5SYMBOL 176 \f "Symbol" per axis.     
3.2.1.2 Resolution  

The sensor resolution shall be determined by the fine angle analog output data to be better than 0.005° throughout the ±10° field of view.  This resolution is for an assumed 8 bit A/D converter in the data acquisition electronics, and will improve with the resolution of the A/D.  The analog output shall have a ±5 V output range, and an output resistance of less than 1.1 K (see Figure 3-5).

3.2.1.3 Accuracy

The sensor head shall have an accuracy of SYMBOL 163 \f "Symbol" 0.05SYMBOL 176 \f "Symbol" in each axis for the region of ±10° per axis relative to the boresight and SYMBOL 163 \f "Symbol" 0.1SYMBOL 176 \f "Symbol" for the remainder of the field of view.  

3.2.2 Physical Characteristics
3.2.2.1 Mass Properties

The weight of the sensor head shall not exceed 0.32 kg.  The weight of the electronics shall not exceed 1.04 kg. 

3.2.2.2 Physical Dimensions

The maximum dimensions of the unit and mechanical interface shall be 3.8” x 3.8” x 1.4” and 5.5” x 3.6” x 2.5” for the sun sensor and the electronics, respectively.

3.2.3 Reliability

Three year reliability prediction of the DSS unit shall be prepared and provided, along with any unique operating recommendations which would improve reliability.  The DSS is critical to the success of the HESSI mission.

3.2.4 Environmental Conditions

The unit shall be designed and constructed to meet the requirements of the CVS.  DSS will be utilized in a 600 km circular, 38 degree inclined orbit throughout the 3 year mission life.  The sun sensor will be continuously sun pointed and will experience up to a 35 minute eclipses during each orbit, continuously.  

3.2.5 Transportability

Protective packing and packaging shall be provided to withstand environmental conditions associated with shipping, storage, and handling.

3.3 Design and Construction

The design and construction of the 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

The design of the unit shall conform to MIL-STD-461C, Part 3, for class A2a equipment, Methods CE01, CE03, CE06, CE07, CS01, CS02, CS03, CS04, CS05, CS06, RE01, RE02, RS02, and RS03 when tested in accordance with MIL-STD-462.

3.3.2 Safety

The unit shall be so designed that when stored, transported, or operated in accordance with applicable procedures, it will not cause damage to itself or to other equipment or cause injury to personnel.

3.3.3 Life Requirements

The unit shall be capable of the specified performance under continuous operation for a three year minimum flight duration.  

4.0  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, packaging, and container design 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.  Components shall be hand carried by Adcole to  to Spectrum Astro, Inc.’s facility.

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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