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Overview

EL suborbital mission
EL/SCORE instrument

e The SCORE CCD cameras
e The SpaceWire interfaces
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The mission
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The HERSCHEL mission

Goddard Space Flight Center
Wallops Flight Facilities

* INAF

INAF-- Osservatorio di Torino U. Padova - INFM U. Firenze U. Pavia
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The HERSCHEL mission

HEllum Resonant Scattering in the Corona
and HELiosphere

1
Sounding COronagraph Experiment:

Electronic abundance (VL) Hell, OVI, FeX, FeXll solar disc images

|

| SCORE !

l HERSCHEL Extreme Ultraviolet Imaging Telescope
: ! HEIT

|

' H 121.6 nm

: Hell 30.4 nm

|

|

|

XIUIVE.ab FoV overlapping from 1.2 to 1.5 R
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The HERSCHEL mission

e First He observation in the extended corona
(1+3 Rp)
e First He and H EUV images in the corona

e He abudance measurement in the corona
(He/H)

e \erification of solar wind models based on He
abudance

e |est of'instrumentation for future missions
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The HERSCHEL mission
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The HERSCHEL mission

idle status
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The instrument
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The SCORE Instrument
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The SCORE instrument

XUVELab
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TThe SCORE Instrument

@A LIVEab
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TThe SCORE Instrument

Primary mirror M1

Internal occulter

--------

\\Secondary mirror M2

XU\WL az/b)
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'he polarimeter
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TThe polarimeter

Polarimeter (LCVR)

Y CVR Controller

XUVILab .
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TThe SCORE polarimeter
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Strato di allineamento

Distanziatori
Molecole LC

Molecules
alignment

(a) Maximum delay (V=0)

O

Molecules
alignment

(b) Minimum delay (V>0)

El Escorial, 1 June 2007



LCVR Controller

*Arbitrary pattern generation
(time and pattern)

*Temperature control

*Totally reprogrammable

J Fegopooon):
L 00000000 ¢

IUvLabe 2008
HCORE LEWR Controller
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CCD cameras

A‘{U[\W[@b El Escorial, 1 June 2007




CCD cameras

|ICCD detector

CD etector
R Y

XUVILab .
El Escorial, 1 June 2007




CCD cameras

Power supply

: SpaceWire
Peltier controller

Detector

Signal analizer B
and converter ~ Clock generator
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Why not commercial?

e Space application!
e High customization

e Automatic acquisition procedures
(only 5 min!!)

e Smart Elettronics

e Customized geometrical requirements

XUVELab




Geometrical constraints
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Camera overview

Shutter
Power supply
LCVRC
Remote comr

Spacewire
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CCDs

VLD E2V 4‘7-20 UVD E2V 42-40

XUVILab .
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UVD - ICCD
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Simultaneous observations
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Spacewire interface
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SpaceWire interface

e \Why SpaceWire?

e [he SpaceWire protocol

e \Why “custom” interface?

e Characteristics of our circuit
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Why SpaceWire?

e ESA Standard
e Rocket interface

e Fast transmission protocol (200 Mbps) and
low power consumption (LVDS)

e Coded data
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Space\Wire features

Signals

DRIVER
RECEIVER
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Space\Wire features

Signals

Voltage across 100 Q termination resistor

1 0

+250 mV to
+400 mV typieal 'y o
--------------------------------- 1.2V typical
(O V differential)

+100 mV typical ———mrmmmgm e Teasitic
OV (hfferential) —-————-- Lt ranzition
100 mV typieal ——mgfmee o

[Vin+ - Vin-]
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XUVELab

Space\Wire features

Micro D 9 poles

Conductor 28 AWG
(7 X 36 AW@GE)

Insulating layer
t=) W

Filler

Twisted pair

Inner shield around
twisted pair (40 AWG)

Jacket

Filler

Binder

Outer shield (38 AWG)

Outer jacket

El Escorial, 1 June 2007



Why a custom interface?

1. Not a common interface

High level of automation (only 300 s!!)
Recovery procedures

Handshake

Custom data transmission and
protocol

S
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Why a custom interface?

16 bits DATA + header

Check
Housekeeping
Commands
CCD camera SpaceWire
16 bits coded DATA
Housekeeping commands
LGV R Controller Commands handshake

XUVLab | .
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Spacewire board
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Schedule

e \Vibrational tests at WFF — August 2007
e System integration — September 2007
e | aunch — October 2007, White Sands
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VWorking group. in Florence

Marco Romoli
Emanuele Pace
Alessandro Gherardi
Federico Landini
Gianni Corti
Maurizio Pancrazzi
Guglielmo Rossi
Mauro Focardi

Dario Paganini
Mauro Sozzi

A‘{U[\W[@b El Escorial, 1 June 2007




Thank you!
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Count rate estimation

UVC - HAVL Channel

Coronal Hole™, 1

—
o
I

Hell-Coronal Hole

3
- |
w
o
=3
-4
L
u
-]
-]
(%]
—
Eat
a
—_—
2
=
=3
o
-

Heliocentric Distance (R

i A‘{U[\W[@b El Escorial, 1 June 2007




Filters

e VL and H Lya : interferential filter MgF and Si

Acton Research
Model 122-N
Bandpass Filter
Typical %T Curve
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Fllters
e He Il Lyo: 2 low pass Al filters
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