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1.  INTRODUCTION

1.1 Scope

This specification establishes the performance, design, manufacturing and test requirements for the Solid State Recorder (SSR) to be used on the spacecraft bus for the High Energy Solar Spectroscopic Imager (HESSI) Program.  One (1) flight qualified unit and one (1) engineering model unit is required for the HESSI Program.  The SSR provides the primary means for storing all HESSI scientific and engineering data.

1.2 Classification

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

1.3 Definition of Flight Model

The flight model SSR shall consist of one non-redundant I/O board, one control board, one non-redundant power supply board, one non-redundant motherboard, and eight memory boards (4 memory modules).

1.4 Definition of Engineering Model

The engineering model SSR shall consist of one non-redundant I/O board, one control board, one non-redundant power supply board, one non-redundant motherboard, and two memory boards (1 memory module).

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-E09779

b.
Product Function Specification (PFS)
1110-EW-E09780

c.
Interface Control Drawing (ICD)

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

3.1.1 Size

The SSR shall fit into an enclosed volume measuring 27.43 cm L x 15.24 cm H x 19.56 cm W including external connectors and any required mounting feet.

3.1.2 Weight

The weight of the end item unit shall not exceed 7.2576 kg (16.0 lbm).

3.1.3 Power

The recorder shall consume less than 15.0 Watts under all operating modes and conditions.

3.1.4 Connectors and Receptacles

All connectors shall be located on one face of the enclosure.  Each connector shall be clearly labeled with an approved marking material or process.  All connector types, exact locations, and pin-outs shall be fully documented in the Interface Control Drawing (ICD).

3.1.5 Storage Capacity

The recorder shall have a beginning of life capacity of 32.0 x 109 bits.  The recorder shall have an end of life capacity of not less than 30.0 x 109 bits.

3.1.6 Internal Box Temperature

The SSR shall make provisions for mounting a temperature sensor within the unit.  The temperature sensor be a two-wire device and shall be provided by the customer.  The SSR shall make both leads of the temperature accessible through an external connector.

3.2 Command Interface

3.2.1 Signals

The command interface between the SSR and the Spacecraft Electronics Module (SEM) shall consist of an RS-422 serial differential interface consisting of command clock, command data, and command valid signals. The command interface is shown in Figure 3-1.




Figure 3-1.  SSR Command Interface

3.2.2 Command Terminators

The SSR shall not have any parallel terminators on any of the command input lines.  Refer to Figure 3-2 below.
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Figure 3-2.  SSR Command Clock Terminators

3.2.3 Timing

Command data shall be shifted out of the SEM on the rising edge of clock and shall be valid on the falling edge of clock while the data valid input is held low, as shown in Figure 3-3.  The command clock shall be 1.0 MHz, with a 50% duty cycle.




Figure 3-3.  SSR Command Timing

3.2.4 Data Order

Command data shall be shifted out of the SEM starting with the most significant bit (MSb) of the most significant word (MSW) of the serial command string.  The last bit transmitted shall be the least significant bit (LSb) of the least significant word (LSW).

3.2.5 Command List

The seller shall provide a list of all commands supported by the SSR.  As a minimum, the command list shall include the command name, command format, any parameters associated with the command, any applicable engineering conversions, and any operational constraints or restrictions that may apply.

3.2.6 Output Data Pointer

The SSR output data pointer shall be capable of being commanded to point to any memory location within an active output partition.  

3.3 Telemetry Interface

3.3.1 Signals

The telemetry interface between the SSR and the SEM shall consist of an RS-422 serial differential interface consisting of telemetry clock, telemetry data, telemetry valid, and recorder ready signals.  The telemetry interface is shown in Figure 3-4.
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Figure 3-4.  SSR Telemetry Interface
3.3.2 Telemetry Terminators

The SSR shall have 49.9 ( series terminators on the telemetry data, telemetry valid, and recorder ready differential output signals as shown in Figure 3-5.
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Figure 3-5.  SSR Telemetry Terminators

3.3.3 Timing

Telemetry data shall be shifted out of the SSR on the rising edge of clock and shall be valid on the falling edge of clock while the data valid input is held low, as shown in Figure 3-6.  The telemetry clock shall be 1.0 MHz, with a 50% duty cycle.




Figure 3-6.  SSR Telemetry Timing

3.3.4 Data Order

Telemetry data shall be shifted out of the SSR starting with the MSb of the MSW of the serial telemetry string.  The last bit transmitted shall be the LSb of the LSW.

3.3.5 Telemetry List

A list of all telemetry generated by the SSR shall be provided by the seller and included as part of the Acceptance Data Package delivered with the units.  As a minimum, the telemetry list shall include the telemetry packet size (in bytes), the packet format, parameter definitions, and any applicable engineering conversions that may apply.

3.4 Input Channel

3.4.1 Quantity

The SSR shall have one (1) input data channel.  The input channel shall be capable of receiving data independent of any command, telemetry, or output data operation that is in progress.

3.4.2 Data Format

The input data from the SEM to the SSR shall be in an 8-bit parallel, RS-422 differential, data format.  The interface shall consist of an input clock, input data, and data valid signals, as shown in Figure 3-7.  Data shall be transferred into the SSR on the rising edge of the input clock.  




Figure 3-7.  SSR Input Data Interface

3.4.3 Data Rate

The SSR shall be capable of inputting data at a rate of 40Mbits/sec.

3.4.4 Input Data Terminators

The SSR shall have 49.9 ( series terminators on the recorder ready differential output signal as shown in Figure 3-8.
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Figure 3-8.  SSR Input Data Terminators

3.5 Output Channel

3.5.1 Quantity

The SSR shall have one (1) output data channel.  The output channel shall be capable of transmitting data independent of any command, telemetry, or input data operation that is in progress.

3.5.2 Data Format

The output data from the SSR to the SEM shall be in an 8-bit parallel, RS-422 differential, data format.  The interface shall consist of an output clock, output data, data valid signals, an input clock signal, and a host ready signal as shown in Figure 3-9.  Data shall be transferred out of the SSR on the rising edge of clock. 
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Figure 3-9.  SSR Output Data Interface

3.5.3 Output Data Terminators

The SSR shall have 49.9 ( series terminators on all differential output signals (DOUT_0 through DOUT_7, DOUT_VLD, and DIN_CLK) as shown in Figure 3-10.
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Figure 3-10.  SSR Output Data Terminators

3.5.4 Data Rate

The SSR shall be capable of outputting data at a rate up to 40Mbits/sec.  

3.6 Power Requirements

3.6.1 Bus Voltage

The input bus voltage to the SSR shall be +28.0 (-4.0/+6.0) Vdc.

3.6.2 Fuses

There shall be no fuses in the SSR.  This requirement may be verified by design, inspection, or analysis.

3.6.3 Grounding / Isolation

Primary and secondary power returns shall be isolated inside the SSR by at least 1.0 M(.  In addition, primary and secondary returns shall be isolated from chassis inside the SSR by at least 1.0 M(.  Signal returns shall be made available on each of the data interface ports.

3.6.4 Inrush Current

Inrush current shall not exceed 5.0 Amps and shall be within 10% of its steady-state value within 60.0 milliseconds.

3.6.5 Power Interruption

Power interruptions shall not damage the unit.

3.6.6 Reverse Polarity

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

3.6.7 Warm-up Time

The supply current shall reach steady state levels within 300.0 milliseconds after power is applied to the unit.

3.6.8 Under Voltage

The unit shall not be damaged by input voltages below 24 Vdc on the primary power line.  The unit shall not be required to perform to the requirements of this specification during the under voltage condition.  

3.6.9 Over Voltage

The unit shall not be damaged by the continuous application of voltage up to 40.0 Vdc. The unit shall not be required to perform to the requirements of this specification during the over voltage condition

3.6.10 Output Short Circuits

All internal SSR power converters shall survive and recover from any output short circuit faults and survive arbitrary short circuits which connect any two outputs. This requirement may be verified by analysis.

3.7 Reliability

3.7.1 Mission Life

The SSR shall be designed to meet a 3 year mission life with a reliability > 0.90.

3.7.2 Bit Error Rate

The SSR shall have a Bit Error Rate (BER) of < 10E-10.

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 seller.

4.2 Responsibility for Tests

Unless otherwise specified in the contract, the seller 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 SSR conforms to prescribed requirements..  

4.3 Protoflight Qualification Tests

The seller shall perform Protoflight Qualification Testing of the SSR in accordance with the guidelines established in the CVS.  

4.4 Functional Testing

Functional tests are required to verify that the electrical and mechanical performance of the SSR 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 wave forms at the electrical interfaces of the SSR.  During full functional tests, the SSR shall, as a minimum, be tested for command/telemetry responses, and input and output data transfers at the maximum specified rates outlined in Section 3.  At least one test shall be conducted with data being input and output simultaneously from the SSR.

4.5 Test Data

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

5.  QUALITY ASSURANCE PROVISIONS

5.1 General

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 seller.
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