Cross-Scale Instrument Data Sheet

Completed by


Date


On behalf of (other persons, institution(s), etc.)


Contact details


1: Scientific Summary

Remark: please give a summary of the scientific measurements which will be done with the instrument and refer to which topic in the science requirements document they belong to.

2: Principles of Operation

Remark: describe the principles of operation of the instrument, including a block diagram, a breakdown of subsystems and possibly a short description of heritage instrumentation. Describe when applicable the difference in operation when the instrument is mounted on an Electron-scale, Ion-scale and Fluid-scale type spacecraft.

3: Special accommodation, alignment and interface requirements

Remark: describe the accommodation and interfaces required for the instrument from a mechanical, thermal, electrical, data and ‘optical’ viewpoint. (e.g. which side should the instrument be mounted, what size of clearance is needed for a proper operation, does the instrument need to protrude from the spacecraft, etc.) Describe these requirements per spacecraft type (Electron-scale, Ion-scale and Fluid-scale).

4: Open Points and Critical Issues

Remark: describe current known open points, unclear and critical issues (e.g. unclear spacecraft interfaces, technology developments needed, etc.)

5: Technology Reference Level (TRL)

Remark: Describe the Technology Reference Level (Table 1) of your instrument (e.g. the TRL should be defined such that the instrument has the TRL according to the lowest subsystem TRL)

ESA & NASA Technology Readiness Levels

9
Actual system "flight proven" through successful mission operations

8
Actual system completed and "flight qualified" through test and demonstration (ground or flight)

7
System prototype demonstration in a space environment

6
System/subsystem model or prototype demonstration in a relevant environment (ground or space)

5
Component and/or breadboard validation in relevant environment

4
Component and/or breadboard validation in laboratory environment

3
Analytical and experimental critical function and/or characteristic proof-of-concept

2
Technology concept and/or application formulated

1
Basic principles observed and reported

Table 1: Technology Reference Levels for space hardware defined by ESA and NASA

Instrument Data Sheet

Element
Value/Range
Comments
Explanation

Instrument Name




Instrument Acronym

see CV Proposal


Description


Short description of the instrument

Heritage


Describe on which missions this instrument has flown before. Mention in section 5 the changes which will be implemented in the new instrument with respect to the heritage instruments

Detector type


Describe the kind of detector which will be used. A short summary of working principles are welcome too.

Measurement Range(s)


The full measurement range needs to be described

Measurement Resolution/Accuracy

energy, angle, frequency, etc.
Describe the measurement resolution and frequency and measurement stability

Field of View (per package)

FoV angle
What is the needed free FoV, which will influence the design of the S/C with respect to an unobstructed FoV for the instrument. 

Other detector characteristics

Characteristics like pixel size, QE, etc.
Give important detector characteristics which have an impact on the measurement resolution and accuracy

Cadence


Can be different on different s/c; specify here

Volume per package

if orientation relevant, describe relation of each dimension to mounting requirements
Give for each separate entity of the instrument (e.g electronics box, front end) the volume

Mass per package


Give for each separate entity of the instrument (e.g electronics box, front end) the mass

Power per package


Give for each element of the instrument the required power levels and the voltage levels required per connection

Power quality

spike, ripple, ...
The quality of the power shall be mentioned here, also describe what the instrument is expecting from the power subsystem in terms of duty cycle, etc.

Detector thermal range and thermal stability requirements (operational and non-operational)




Mounting and grounding requirements


location, orientation, projection from s/c body, etc. Thermo-mechanical connections and grounding requirements 

Co-alignment requirements with respect to other P/L


Describe the needed co-alignment accuracy and stability with respect to other instruments, which data will help to analyse the data from this instrument

Special deployment & commissioning requirements


Deployment requirements, including timing and accuracy. Commissioning requirements shall be described including when the instrument shall be activated to ensure a proper commissioning

Attitude accuracy


Both mounting accuracy and reconstruction during flight

EMC requirement


Describe the needed cleanliness from electrostatic and electromagnetic point of view (related to magnetic cleanliness levels and spacecraft charging

Special accommodation requirements


Any other requirements to accommodate the instrument to work properly shall be mentioned here

Commanding/Modes of operation


Here a summary of the expected modes of operation shall be given. (e.g., safe mode, science mode, engineering mode, calibration mode) with their description in terms of power usage, data rate and timing 

Inter-instrument links/dependencies


Describe what kind of links are requested to other instruments and also how the results of this instrument might depend on the outcomes of other instruments to optimise science return

Orbit, spin-rate, and related requirements


Here any requirement with respect to the S/C characteristics shall be given

Calibration requirements


special needs for calibration, including cross-calibration not only for ground but also for in-flight calibration.  

Data volume per package


Give the data volume (per orbit) and data-rate (kbit/second)

On-board data handling or storage requirements


Describe the required processing requested from the central DPU and the amount of memory needed during all phases of the orbit/ mission

Special requirements


Any Other Requirements which can be thought of.

Radiation sensitive items


Try to give for all subsystems of the instrument radiation tolerance levels in terms of Total Dose (krad (Si)) and Single Event Upsets  and Single Event Latch-up (MeV*cm2/mg)






All values are per “package” unless otherwise indicated. Total on any s/c depends on number of “packages” per s/c, which may be different depending on which s/c.
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