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THE SPECTROMETER/??2?7??7?7?77?

s/c heat shield

Collaboration

spectrometer

Features

Polish activities in SRC include Instrument Data Processing Unit,
Instrument EGSE and Instrument Thermal Modelling.
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THE STIX EGSE Block Scheme
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Spacecraft Instrument Interface Simulator
(SIIS) overview

vide the tool
TC electrical

e hard- and soft e elements
for instrument®ower inter
and data protocol validati

* specified for delivery ent models to .

integration,

» designed and manufactured by SSBV (NL), previously
deployed and in-field proven (e.g. BepiColombo,

’ EarthCARE)
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Spacecraft Instrument Interface Simulator (SIIS
- hardware

;;-3 s single Board SpaceWire Interface (PMC)
| ['R* Ccomputer (PCI)
i

SpaceWire

l#
L

i _ : SpaceWire Interface Platform

= \
Latching Current Limiter
- Commerciql Power Supply (Let) module
= l —-'U {with multllee n-u!puts)
PWR-IN
User Workstation
SHP-ON
SHP-OFF
RSA-STATUS

Discrete Interface module

(SHP/RSA)
PDFE Control module

Combined Power & Discrete Front-End
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Spacecraft Instrument Interface Simulator (SIIS)
- -software

CIVIDVS User Workstation

User (Local GUI) &
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a5 HK1 Data - SuSw

Space Wire Simulator

software

S/C Time
Limts:  high 0 |5
none  low [0 =
SID 0x01
SW running 0x01
Instrument number 0x01
IDPU SpW Voltage Main 0x0446
| IDPU SpW Voltage Red 0x0R44
HW/SW status 1 0x80000000
HW/SW status 2 0x00000000
ADC Self-check 1.5V 0x0004
ADC Self-check 2.5V 0x0504
IDPU 3V3 Supply Voltage 0x0C44
PSU temperature 0x030 48,00
IDPU temperature 1 0x984 21,98 2436,00
IDPU temperature 2 0x386 67,98 902,00
IDPU 3.3V current 0x207 0,01 519,00
[¥] IDPU 2.5V current 0x105 0,00 261,00
[¥] IDPU 1.5V current 0xF05 0,19 3845,00
|[¥] IDPU SpW current 0x008 0,00 8,00

5 HK2 Data - ASw

Current

4000 -

Tools  Help Telecommands packets
[sendTc@129) | [ Refesn |
Status
[] Tc@12%)0n
o [7] auto Service 9 1D-AC-C0-F3-00-05-19-EC-0B-D0-6E-AC ~
— PSU — IDPU IDPU 2 — IDPU3.3Vcument —— IDPU2.5V current IDPU 1.5V current 1. TC ZIX00117 =TC(236,12) => Enable Memory Load
—— IDPUSpWeurrent 6 - 1D-AC-C0-F3-00-05-19-EC-0C-00-F7-3B
= = . 51 2. TC ZIX00002 PIX00001 4, =TC(3.6) => Disable HK parameter report generation
T L L U U 1D-AC-CO-F3-00-06-13-03-06-00-04-BD-59
T 37 bytes TC file has been read.
1 (0. TC ZIX00004 PI1X00003 0xD111, PIX00004 (00000000, PIX00005 (x0000K, PIX00006
(ASW_MID_D111bin, =TC(6.2) =>Load Memory
+ 1D-AC-CO-F3-00-0F-19-06-02-00-D 1-11-00-00-00-00-00-00-FF-FF-26-57
 packets 22 bytes TCfile has been read.
| 5 36C8B 345 37,HK report SID 1 -
T DsceB 350 37,HK report SID 1 Clearloa
+ 76c8B 351 37,HK report SID 1 AT
1 L16ceB 352 37,HK report SID 1
BeceB 353 37,HR report SID 1 000000022B436844500 ~
- 56C8B 354 37,HK report SID 1 Received: {4261}
1 Fecem 355 37.HK report SID 1 0DA4C165002510031 1903098 44D110001
56C8B 356 37,HK report SID 1 2B43684450036844500
—+ 49 36c8B 357 37,HR report SID 1 200200000DA4C16600251003190080000DFDECAB019030987E6898068078068084 6244011000100
1 Dece8B 358 37,HK report SID 1 0000000E2B436844500
76C8B 359 37,HK report SID 1 — | |Received: {4262}
4 4 16c8B 360 37,HK report SID 1 |_I||opaac166002510031. 13030987 10001
1 B6CBB 361 37,HK report SID 1 ~ | |2B43684450036844500
I 4C167002510031 6CB8B01503098 78068084 1000100
T+ 35 0000000E2B436844500
| & [o 00 000000000021 10 Received: {4263}
2 0D24C167002510031 6C8B01903098 4D110001
T E 2B43684450036844500
1 2002 168002510031 116C8B01903098 4D11000100
0000000E2B436844500
1 o Received: {4264}
1 0DA4C168002510031 16ceB01 10001
2B43684450036844500
-+ 47 200200000DA4C169002510031 BECBBOL 'E88980680° 1000100
1 000000022B436844500 i
i :{4265} ]
+ anzactzannzc1nnat nzrazat A 1000000000 «
1 =iic!
. | -> SPW ->
T 0 FTDI Temperature
3
il ] 0 6
: : : : : o onas 4
[ 10 20 0 40 50 &0
Time
2
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EGSE connecting people

’

- Prime Contractor
<>Zurich
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SCOS based Payload DB Population and Checking Tools

Solar Orbiter Payload Data Import Tool =

Data Population Utilities
and Syntax
Numerical Calibration @

cket Header T

ASCII tables (.dat) Textual Calibration
Access database (.mdb) Jication Data ————
TM/TC ICD (can be part of User Manual) R Import/Export

arameters

Conditional Calibrations

/F‘
¥ Access database editor per— Import . Exportall MIBASClfles

{ Database consi stency checker e e e Import MIB ASCII files (existing tablecontent will be deleted) Export only selected MIB ASCI files (via "Configure T ables"]

il Calibration

Packet Header Definition

‘erification MIB Import Directory Path | C:\CH#_examples\EGSE_STIX_valid_Czech\A0T_testshidbAASCI
Fixed Packet Content

SOL.S.ASTR.xx.xxxx (may be 2 docs)
SRDB Mission Specific SRDB ICD Variable Packet Content

Spacecraft -SO specific naming conventions

Reference Database . . ot Specific
-special restrictions ct Specific
tency Checks

MIB Export Directory Path C:\C#_examples\EGSE_STIX_valid_Czech\A0T _testshidb\ASCII_export

Monitoring Checks

Synthetic Parameters

MIB EGOS-MCS-S2K-ICD-0001 ‘ ‘

Mission
Information Base SCOS2000 MIB ICD

(in SCOS2000 - Generic table and field definitions

MCS) \
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TM/TC

CCSDS Secondary |PUS Version Ack Service Type| Service Source
header flag =1 Subtype ID
=0
Boolean Enumerated | Enumerated | Enumerated | Enumerated | Enumerated
1 bit 3 bits 4 bits 8 bits 8 bits 8 bits

b’l

PACKET HEADER (48 bits) PACKET DATA FIELD

SOURCE PACKET HEADER (48 bits) PACKET DATA FIELD (VARIABLE)

PACKET ID PACKET PACKET DATA Packet ID Packet Sequence Packet | Data Field Source Data
Control Length | “Header

SEQUENCE LENGTH FIELD Data

CONTROL HEADEF Version Packet Field Application Segmen Source

tation/

Number Type Header

Process Sequence

Version |Packet| Data APID Sequence | Sequence

; _ = Flag
Number Type Field Flags Count =0 0 ID

Grouping
Count

Flags
Header |Process| Packet

Flag ID | Category = Moin 11 2 14

=0 =1

16 80 Variable

PUS Spare Service Service Destination S/C Time

Version =0 Type Subtype ID
=1

1 bit 3 bits 4 bits 8 bits 8 bits 8 bits 48 bits

Fixed bit Enumerated Fixed bit Enumerated Enumerated Enumerated Enumerated
string string CucC

248 octets max
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Set of TM/TC

SOL.S.ASTR.TN.00079

Q') ASTRIUM Solar Orbiter lssue 4

Page 4 of 314

55 Service 4: Not Used
5.6 Service 5: Event Reporting
5.6.1 TM (5,1) Nominal/Progress Report
56.2 TM (5,2) Error/Anomaly Report - Low Severity .
/ 5.6.3 TM (5,3) Error/Anomaly Report - Medium Severity
p ' 5.6.4 TM (5,4) Error/Anomaly Report - High Severity.
S FT a S h O rt fu n Ctl a I te Sts 5.6.5 TC (5,5) Enable Event Packet Generation
5.6.6 TC (5,6) Disable Event Packet Generation ....
p 5.6.7 TC (5,128) Clear Critical Event Log
F FT p F u I I fu N Ctl ona I tests 56.8 TC (5,129) Downlink Critical Event Log
' 5.6.9 TM (5,130) Critical Event Log Occurrence Table Report
5.6.10 TC (5,131) Report Enabled EID....
5.6.11 TM (5,132) Enabled EID Report ...
5.6.12 TC (5,133) Report Disabled EID....
5.6.13 TM (5,134) Disabled EID Report ..
5.7 Service 6: Memory Management
571 TC (6,2) Load Memory (patch)
572 TC (6,5) Dump Memory
57.3 TM (6,6) Memory Dump Repo
574 TC (6,9) Check Memory
575 TM (6,10) Memory Check Report
576 TC (6,128) Apply Pre-loaded Set of RAM Patche:
577 TC (6,129) Abort Dump
5.7.8 TC (6,130) Enable EEPROM Patch.
5.7.9 TC(6,131) Disable EEPROM Patch....
5.7.10 TC (6,140) Load Memory with Mask...
5.8 Service 7: Not Used
. Service 8: Function Management
5.9.1 TC (8,1) Start Function
59.2 TC (8,140) Enable Function Execution..
593 TC (8,141) Disable Function Execution
594 TC (8,142) Enable Autoreset of Execution Enable Flag.
TC (8,143) Disable Autoreset of Execution Enable Flag
TC (8,144) Report Function Status
TM (8,145) Function Status Report
Service 9: Time Management
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FFT !ull functional tests

ed by STIX team,




SFT - Full functional tests
v

is parameter is absent in IDB.

atus 1 This parameter is absent in IDB.
atus 2 This parameter is absent in IDB.

simplified procedures derived frc IX team,

f

demonstrates the integrity, erifies the command

and telemetry paths,
performed before the delivery of the instrument to generate reference test data,

maximal duration is 1 houir,

planned to be performed a number of times at set points as the monitor of health
during environmental tests campaign



ASIC’s & ADC'c

digital interfaces

Channel O

| |
O ERCIRCAR CSA

TEMP IR
Workstation

o
vdd channel

3

o ALIMONH

PZ TRIGP
LVDS1
ll’ — TRIGM

OUTP
OUTM

‘[

o

=
S

vdd channel

:E DINP
: DINM

STROBEP

‘ STROBEM

SELTEST I

IDeF-X HD front—end ASIC architecture. The 32 analog
channels with level discrimination stages are connected

to a

correct amplitude
2

Arrival of a second photo
pile-up

one count missed, incorre
one count missed, only the g
3

Arrival of a second photon dufing the readout p
dead time

missed cou’

missed count

4

Arrival of a second photon at the end of the readout
sequence

partial event ‘ .
incorrect amplitude

missed count
Table 3-2 The cases of par'\cle detection



ersity of Alcala, Spain
USA, ESA
ution functions of suprathermal and energetic particles. Scientific topics to be addressed include the sources, acceleration mechanisms, and transport processes of these particles.

Jnited Kingdom

s of the heliospheric magnetic field with high precision. This will facilitate detailed studies into the way the Sun’s magnetic field links into space and evolves over the solar cycle; how particles are accelerated
the Earth; how the corona and solar wind are heated and accelerated.

rvatoire de Paris, France

Czech Republic, Austria

viter instruments in that it makes both in situ and remote-sensing measurements. RPW will measure magnetic and electric fields at high time resolution using a number of sensors/antennas, to determine the
/aves in the solar wind.

ice Science Laboratory, United Kingdom

Italy, France, USA

uite of sensors that will measure the ion and electron bulk properties (including, density, velocity, and temperature) of the solar wind, thereby characterising the solar wind between 0.28 and 1.4 AU from the
f the wind, SWA will provide measurements of solar wind ion composition for key elements (e.g. the C, N, O group and Fe, Si or Mg).

e Liege, Belgium

Kingdom, France, Germany, Switzerland

heric layers above the photosphere, thereby providing an indispensable link between the solar surface and outer corona that ultimately shapes the characteristics of the interplanetary medium. EUI will also
yut-of-ecliptic viewpoint (up to 34° of solar latitude during the extended mission phase).

mical Observatory of Turin, Italy

zech Republic

et and extreme ultraviolet emission of the solar corona and diagnose, with unprecedented temporal coverage and spatial resolution, the structure and dynamics of the full corona in the range from 1.4 to 3.0
wum (maximum) perihelion during the nominal mission. This is a region that is crucial in linking the solar atmospheric phenomena to their evolution in the inner heliosphere.

tut fiir Sonnensystemforschung, Germany
France
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