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MSREM Outline

Presentation outline:

1. Contract outline

2. Review of SREM Design
3. Proposed activities

4. Details of the activities
5. Conclusion

6. Next Steps
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Contract Outline

Contract Goals:

The overall objectives in this project shall be, starting from the existing design, to review all relevant developments,
tools and components including their capabilities and limitations as applied to the SREM. The "enhanced
attributes" we are seeking are:

* Reduction in total dimensions and mass
* Reduction in power consumption

* Improved radiation tolerance

* Reduced recurrent cost

However, none of these improvements shall be achieved by compromising the scientific capabilities of the existing
SREM instrument in any way.

This was to be changed and higher performance was required.
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Review of SREM Design

SREM Monitors:

* Development 1996-1998 (2PFM’s)

* Batch manuf. 1999-2001 (8PFM’s)

» 3 0of 10 units in Space
(STR1C/Integral/Proba)

SREM selected for:
Rosetta

GOCE

Planck

GSTB

Contraves] Space

Contraves | space
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Review of SREM Design
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Review of SREM Design

SREM Mechanical dimension:
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Review of SREM Design

SREM Frontend electronics:

3 Channels Pre-amplifier
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Review of SREM Design

SREM Analoque Electronics:
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Review of SREM Design

SREM Diqgital Electronics:
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Review of SREM Design

SREM DC/DC Converter Electronics:

dard DC/DC
onverter

Be se-Version:
15 Watt
Space qualified

) (Secondary power

1.1 Watt worst case)

oN
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Proposed activities

Improvement activities for the new Miniaturised SREM
Performed Breadboards:

* SIP controller Bread Board

 A/D controller Bread Board

 PDFE controller Bread Board (Only Study, No realisation)

» Detector module design

z

ien-Nr.: 11 © 2004 Contraves Space AG, Zirich / Switzerland
9-Feb-04

ate. I We reserve all rights in connection with this document
vent: Final-Presentation Days ESTEC 4-5.Feb. 2004 CO nt raves Space 9

m
I'I'IEO



ﬁ
ESTEC Final Presentation Days wsrem

SIP Controller Bread-Board

Based on the SIP (Smart Instrumentation
Point) from Xensor System (www.xensor.nl)

First units flying on Proba.

Smart Instrumentation Point

Features
 Temperature sensor
» Radfet radiation dose monitor
* Programmable voltage interface
* Programmable bias current source
* Programmable sensor multiplex
* 14 bits accurate A-to-D converter
» Two wire serial bus output
» Bipolar radiation resistant technology (>100 kRAD)
* Designed in collaboration with ESTEC/ESA
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SIP Controller Bread-Board

Applications
» Application in satellites
* Radiation sensitive applications
 Thermocouple measurement
* Internal temperature measurement
* Internal radiation total dose measurement
e Potentiometer measurement
* Resistive bridge measurement
* Resistive measurement
* Voltage measurement
e Current (consumption) measurement or relais
 Measurement ranges 42 mV /640 mV and 2.6 V.

o Serial bus allows to connect more than 30 external modules for monitoring of external
total dose & temperature at critical spacecraft positions. (Maximal length shall be
improved).
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SIP Controller Bread-Board
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SIP Controller Bread-Board
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SREM Standard Radiation Environment Monitor
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SIP Controller Bread-Board

Measurement Results:

+/- 42 mV
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SIP Controller Bread-Board

Conclusion of SIP Controller Beard-Board:

 The SIP measurements shows an accuracy of about 1 %.

* For precision measurements the offset between the measurement ranges
must be measured (initial or online by ground measurements).

* Multiple SIP use on the bus wasn’t analyse related to an change request
for an MSREM application by extension of cable length.
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A/D Controller Bread-Board

The performance requirements should be not reduce. For
the counting the performance was increased by

SREM MSREM Value
counting rate 100’000 500000 events/seconds
Energy levels 3*5 4 * 7 (1024) Detectors * Thresholds (Energy levels)

The present design with comparator and fixed thresholds must be changed.
New Concept:

A/D converter (or PDFE) and with respect to the amount of event counters
counting in a memory by the sequence of read / count(increment) / write of
the corresponding counter (memory address).

The event counter was direct used as address of the memory address of
the corresponding detector.

© 2004 Contraves Space AG, Zirich / Switzerland

F :
Date: 9-Feb-04 H We reserve all rights in connection with this document
Event: Final-Presentation Days ESTEC 4-5.Feb. 2004 CO ntraVES Space 9



ESTEC Final Presentation Days wsrem
A/D Controller Bread-Board

Block diagram:
FPGA MA31750
(54SX32) Micro-Processor
Reset 20 Mhz H Memory
(RAM)
| |
| ] Memory
Counter Memoryf— FPGA (EEPROM)
y (54SX32)
AID AID AID AID ] [>
Converter Converter Converter Converter DUART
(AD9220) (AD9220) (AD9220) (AD9220) <]
Input-1 Input-2 Input-3 Input-4
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E
A/D Controller Bread-Board

Bread-Board:

- i Analogue
fi e ) — nputs with
i | = amplifier
| TR and A/D
= converter.
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A/D Controller Bread-Board

Conclusion:

* An extension of energy levels could be done using a A/D converter
(extreme fine resolution).

 With respect to the power / volume a limitation of the the amount of
energy ranges (between 32 to 128) should be required.

« Power consumption of a commercial high speed A/D converter
(radiation tolerance verification needed) is much higher than a simple
comparator solution.
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PDFE Solution Analysis
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PDFE Analysis Conclusion

PDFE solution

Advantages:

 low power consumption
» single device for preamplifier and A/D converter (8 bit)

Disadvantages:
o detection speed from 100 kevents / sec down to 20 kevents / sec
» different decoupled power supplies

» first chips problems:
* noise problems
» radiation hardness

© 2004 Contraves Space AG, Zirich / Switzerland
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Detector module design

To reduce the overall dimension and mass an update of the
the detector was required.

© 2004 Contraves Space AG, Zirich / Switzerland
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Detector module design

Detector module design starting by detectors:

Detectors delivered by DT
Chip Layout:

Active area N+ ring

SiO2 11200

HH P+

P
NN ;’e:';{p?p?o;o;o;o;o;o:
N- bulk
& N+ ® 11200

. Al ?3600

N+ cathode

Detail Manufacturing
Layout

11.20mm.

e

Final Layout:
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Detector module design

Designing together with 3D-PlUsS ...
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Conclusion

The performed developments SIP, PDFE and Detectors (all
supported by ESTEC) show a benefit in reduction of mass

and volume.

It was identified that a new (updated) miniaturised monitor
could be realised:
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Memory Memory
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Dt 24
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New Radiation Monitor
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Next Steps

From 2002 to 2003 Contraves Space AG has founded an
extended internal project for a new monitor called ASREM

(Advanced Standard Radiation Environment Monitor).

Output of this project has given the following results:

© 2004 Contraves Space AG, Zirich / Switzerland
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Next Steps (ASREM)

. Detector I/F ASIC
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SREM Standard Radiation Environment Monitor
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Next Steps (ASREM)

Detector Module as key component (possible solution).
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Next Steps (ASREM)

Presently financial sources are in evaluation to build a this new radiation
monitor.

With respect to the present high integration density developments, the
concept will be updated again.

Goal of a new monitor shall be:

No degradation of SREM functionality.
Power consumption less than 1 Watt.
Mass less than 1.2 kg.
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Close Out

We have to thanks for the support of this contract to:

ESTEC-members:

Colum Smith (Project Manager until his retirement)

Agustin Fernandez-Leon (Project Manager)

Eamon Daly; Petteri Nieminen; Ali Mohammazadeh, S. Habinc, B. Johlander

Xensor System: 3D-Plus:
Frank Riedijk JF GOUPY
Rémy Frank

Detection Technology Inc. Finnland: IMEC:

Jussi Koskinen Jan Wouters

Mikko Juntunen Carl Das
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