INAF

ISTITUTO NAZIOMNALE

2 ASTROFISICA

MATIRAL INSTITLITE
FOR ASTROFHYSICS

Publication Year

2003

Acceptance in OA

2023-02-22T11:01:30Z

Title TELEMETRY AND TELECOMMAND PACKETS DEFINITION
Authors ARGAN, ANDREA, BULGARELLI, ANDREA, DE PARIS, GIACINTO, SOLI, LUCA
Handle http://hdl.handl e.net/20.500.12386/33741

Volume

AGILE-DWG-SP-003




AGILE

DWG

DOCUMENT TYPE: SUBSYSTEM SPECIFICATION

TITLE: TELEMETRY AND TELECOMMAND PACKETS
DEFINITION

DOCUMENT Ref. No.:  AGILE-DWG-SP-003 N° OF PAGES: I-iii, 91, A4, BS
ISSUE No.: 1 DATE: 07/04/2003

PREPARED BY: A. ARGAN, A. BULGARELLI, G. DE PARIS, L. SOLI
CHECKED BY: A.ZAMBRA

APPROVED BY:

SUBSYSTEM LEADER: M. TAVANI DATE:
PRINCIPAL INVESTIGATOR: M. TAVANI DATE:
PAYLOAD MANAGER: A.ZAMBRA DATE:
PAPM: R. A. BERNABEO DATE:
CONFIGURATION: C. MANGILI DATE:

DISTRIBUTION OF THISDOCUMENT ISEXCLUSVELY FORMEMBERS OF THE AGILE TEAM, AS, AND

OFFICIAL INDUSTRIAL CONTRACTORS




AGILE

Ref:

AGILE-DWG-SP-003

Project Ref.: AGILE|

Issue: 1 Page: ii

Date: 07/04/2003

DISTRIBUTION LIST
POS. |NAME DEPT. AN P
1 M. TAVANI IASF MI 1 YES
2 G. BARBIELLINI INFN TS 1 YES
3 M. PREST INEN TS 1 YES
4 G. DI COCCO IASF BO 1 YES
5 C. LABANTI IASF BO 1 YES
6 M. TRIFOGLIO IASF BO 1 YES
7 E. COSTA IASF RM 1 YES
8 M. FEROCI IASF RM 1 YES
9 F. PEROTTI IASF MI 1 YES
10 P.PICOZZA RM2-ROMA 1 YES
11 G. CAFAGNA LABEN 1 YES
12 F. MONZANI LABEN 1 YES
13 A.ZAMBRA AST 1 YES
14 P. CECCHINI AS 1 YES
15 F.VIOLA AS 1 YES
Any information contained in this document is property of the AGILE TEAM DWG

and is strictly private and confidential. All rights reserved.




AGILE

Ref:

AGILE-DWG-SP-003

Project Ref . AGILE
Issue: 1 Page: iii
Date: 07/04/2003
CHANGE RECORD
ISsuE DATE PAGE DEescRIPTION OF CHANGES RELEASE
1 07/04/2003 First Issue

Any information contained in this document is property of the AGILE TEAM
and is strictly private and confidential. All rights reserved.

DWG




AGILE e

AGILE-DWG-SP-003

AGILE]
Issue: 1 Page: 1
Date: 07/04/2003
TABLE OF CONTENTS

1. INTRODUCTION 5
1.1  Scopeof the Document 5
12  Acronyms 5
2. APPLICABLE AND REFERENCE DOCUMENTS 7
21  Applicable Documents 7
2.2  Reference Documents 7
2.3  Document Priority 7
3. Telemetry Packets 8
31 Genea 8
3.2 Periodic TM reports (Type=32) 11
321 Housekeeping Report (32,1) 11
3.3  Teecommand verification TM reports (Type=33) 12
331 Successful Command acceptance Report: TM(33,1) 12
332 Unsuccessful Command acceptance Report: TM(33,2) 13
333 Successful Command execution Report: TM(33,3) 14
334 Unsuccessful Command execution Report: TM(33,4) 14
34 Event TM Reports (Type=34) 16
34.1 Boot Report: TM(34,1) 16
34.2 Automatic Transition Report: TM(34,2) 16
3.5  Exception TM Reports (Type=35) 17
351 Buffer Saturation Report: TM(35,1) 17
35.2 Buffer Desaturation Report: TM(35,2) 17
353 Latch up Report: TM (35,3) 18
354 P/L Sub-Systems Link Anomaly Report: TM(35,4) 19
355 Software Error Report: TM(35,5) 19
3.5.6 Monitoring Report: TM(35,6) 20
3.6 P/L Configuration TM Reports (Type=36) 22
3.6.1 General P/L Configuration Report: TM(36,1) 22

Any information contained in this document is property of the AGILE TEAM

and is strictly private and confidential. All rights reserved.

DWG




Ref: AGILE-DWG-SP-003

AG I L E Project Ref.: AGILE]

Issue: 1 Page: 2

Date: 07/04/2003

3.7 Memory maintenance TM Reports (Type=37) 23
3.7.1 Memory Dump Report: TM(37,1) 23
3.7.2 Memory Checksum Report: TM(37,2) 23
3.8 Telemetry Management TM Reports (Type=38) 25
381 TM Packet Generation Status Report: TM(38,1) 25
39 Scientific Data TM Reports (Type=39) 25
391 GRID Event Report: TM(39,1) 25
39.2 GRID Calibration Report: TM(39,2) 26
393 ST Pedestal Report: TM(39,3) 27
394 ST Electrical Calibration Report: TM(39,4) 28
395 SA Event Report: TM(39,5) 28
3.9.6 SA Imaging Report: TM(39,6) 29
3.9.7 SA Burst Imaging Report: TM(39,7) 30
3.9.8 MCAL Burst Event Report: TM(39,8) 30
3.9.9 MCAL Burst Calibration Report: TM(39,9) 31
3.9.10 MCAL Electrical Calibration Report: TM(39,10) 32
3.9.11 Burst Fast Ratemeters Report: TM(39,11) 32
39.12 Burst ALERT: TM(39,12) 33
3.9.13 Scientific Ratemeters Report: TM(39,13) 33
3.9.14  Star Sensor Data Report: TM(39,14) 34
3.9.15 Star Sensor for SIC ACS Report: TM(39,15) 35
39.16 GPS Data Report: TM(39,16) 35
3.10 GPSand SSManagement TM Reports (Type=40) 36
311 Telemetry packet temporary storage 37
3.12 Generation of scientific source packet telemetry 37
4. Telecommand Packets 38
41  Generd 38
4.2  Task Management Telecommands (Type=32) 43
4.2.1 Start Task Telecommand: TC(32,1) 43
4.2.2 Stop Task Telecommand: TC(32,2) 43
4.3  Load Configuration Parameters Telecommands (Type=33) 44
4.3.1 Scientific Configuration Set-up Telecommand: TC(33,1) 47
4.3.2 GRID Observation HW Set-up Telecommand: TC(33,2) 52
4.3.3 GRID Observation SW Set-up Telecommand (Step-1): TC(33,3) 54
4.3.4 GRID Observation SW Set-up Telecommand (Step-2): TC(33,4) 56
4.35 AC Digital FEE Observation Set-up Telecommand: TC(33,5) 58
4.3.6 AC FEE Calibration Set- up Telecommand: TC(33,6) 58
4.3.7 ST General Observation Set-up Telecommand: TC(33,7) 59
4.3.8 ST Ladder Observation Set-up Telecommand: TC(33,8) 60
4.3.9 ST Calibration Set-up Telecommand: TC(33,9) 61

Any information contained in this document is property of the AGILE TEAM
and is strictly private and confidential. All rights reserved.

DWG




AGILE

Ref:

AGILE-DWG-SP-003

Project Ref.: AGILE]
Issue: 1 Page: 3
Date: 07/04/2003
4.3.10 SA Genera Observation Set-up Telecommand: TC(33,10) 62
4311 SA Daisy Chain Observation Set-up Telecommand: TC(33,11) 62
4.3.12 SA Cadlibration Set-up Telecommand: TC(33,12) 63
4.3.13 MCAL Observation Set-up Telecommand: TC(33,13) 63
4.3.14 MCAL Cadlibration Set-up Telecommand: TC(33,14) 65
4.3.15 Burst Search General Set-up Telecommand: TC(33,15) 65
4.3.16 Burst Search HW Set- up Telecommand: TC(33,16) 67
4.3.17 SA Burst Search SW Set- up Telecommand: TC(33,17) 69
4.3.18 SA Imaging Set-up Telecommand: TC(33,18) 71
4319 MCAL Burst Search SW Set-up Telecommand: TC(33,19) 72
4320 Telemetry Partition Tables Load Telecommand: TC(33,20) 73
4.3.21 Dynamic Configuration Table Load Telecommand: TC(33,21) 74
4.3.22  Dynamic Configuration Table Enable Telecommand: TC(33,22) 75
4.3.23  Specia Orbital Phases Management Telecommand: TC(33,23) 75
4.3.24  Star Sensors Switch Telecommand: TC(33,24) 76
4.3.25 Monitoring Set-up Telecommand: TC(33,25) 76
4.3.26 AC Power Supply Set-up Telecommand: TC(33,26) 77
4.3.27 ST Power Supply Set-up Telecommand: TC(33,27) 77
4.3.28 SA Power Supply Set-up Telecommand: TC(33,28) 78
4329 MCAL Power Supply Set-up Telecommand: TC(33,29) 78
4.3.30 SS Power Supply Set-up Telecommand: TC(33,30) 79
4331 GPS Power Supply Set-up Telecommand: TC(33,31) 79
44  Report P/L Configuration Telecommands (Type=34) 80
4.4.1 Report P/L Configuration Telecommand: TC(34,1) 80
45  Mode Transtion Telecommands (Type=35) 81
45.1 Enter INIT-1 Mode Telecommand: TC(35,1) 81
45.2 Enter INIT-2 Mode Telecommand: TC(35,2) 81
45.3 Enter IDLE Mode Telecommand: TC(35,3) 81
45.4 Enter OBS & PROC. Mode Telecommand: TC(35,4) 82
455 Enter BOOT MAINT. Mode Telecommand: TC(35,5) 82
4.5.6 Enter RUNTIME MAINT. Mode Telecommand: TC(35,6) 83
4.5.7 Enter SHUTDOWN Mode Telecommand: TC(35,7) 83
45.8 Enter IN-FLIGHT TEST Mode Telecommand: TC(35,8) 83
4.6  Memory maintenance Telecommands (Type=36) 84
4.6.1 Load Memory Telecommand: TC(36,1) 84
4.6.2 Load Data EEPROM Telecommand: TC(36,2) 84
4.6.3 Dump Memory Telecommand: TC(36,3) 85
4.6.4 Calculate Memory Checksum Telecommand: TC(36,4) 85
4.6.5 Copy Memory Telecommand: TC(36,5) 86
4.6.6 Sub-System FEE Reset Telecommand: TC(36,6) 87
4.7  Teemetry management Telecommands (Type=37) 88
4.7.1 Report TM Packet Generation Status: TC(37,1) 88

Any information contained in this document is property of the AGILE TEAM
and is strictly private and confidential. All rights reserved.

DWG




AGILE

Ref: AGILE-DWG-SP-003
Project Ref.: AGILE|
Issue: 1 Page: 4
Date: 07/04/2003

4.7.2 Enable Generation of TM Packets: TC(37,2) 88

4.7.3 Disable Generation of TM Packets: TC(37,3) 89
4.8  Test commands (Type=38) 90

4.8.1 Test Command: TC(38,1) 90
49  GPSand SSManagement Telecommands (Type=39) 91
Appendix A P/L HKsList A-1
AppendixB  TM/TC List B-1

Any information contained in this document is property of the AGILE TEAM DWG

and is strictly private and confidential. All rights reserved.



Ref: AGILE-DWG-SP-003
AGILE e

Issue: 1 Page: 5
Date: 07/04/2003

1. INTRODUCTION

1.1 SCOPE OF THE DOCUMENT

The am of this document is to provide the specificaions of the Tdemetry and
Telecommand Packets of the AGILE Payload.

1.2 ACRONYMS

ABT AGILE Burgt Trigger
AC Anti-Coincidence
AC-LAT AC latera pand
AC-TOP AC Top pand

ACS Attitude Control System
APID Application Process ID
BBFP Burst Background Filtering Procedure
BKG Background
BS Burst Search
BSR Burst Search Ratemeter
CRC Cydlic Redundancy Code
DR Detector Ratemeter
EEPROM Electricaly Erasable Programmable Read Only Memory
FEB Front-End Block
FEE Front-End Electronics
FTB Front-end and Trigger Board
FVC Fired Views Check
GRB Gamma- Ray Burst
GRID Gamma-Ray Imaging Detector
GPS Globa Postioning System
HK Housekeeping
HV High Voltage
MCAL Mini-Caorimeter
MFV Multiplicity Fired Views
MGO Multi- hit trigger Output
MID Memory ID
OBT On-Board Time
PD Photodiode
PDHU Payload Data Handling Unit
P/L Payload
PSU Power Supply Unit
Any information contained in this document is property of the AGILE TEAM DWG

and is strictly private and confidential. All rights reserved.
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RAM Random Access Memory
SA Super-AGILE
SAA South-Atlantic Anomaly
SAIE Super-AGILE Interface Electronics
SC Spacecraft
ST Silicon Tracker
SS Star Sensor
SS Sub-System
TC Tdecommand
TID Task ID
™ Tdemetry
TPT Tdemetry Patition Table
Any information contained in this document is property of the AGILE TEAM DWG

and is strictly private and confidential. All rights reserved.
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2. APPLICABLE AND REFERENCE DOCUMENTS

2.1 APPLICABLE DOCUMENTS

AD[1] AGILE-DWG-SS-002 Issue 7
AD[2] AGILE-DWG-SP-001 Issue 5
AD [3] ACO-DC-IC-001 Issue 1

2.2 REFERENCE DOCUMENTS

RD [1] AGILE Phase A Report
RD [2] AGILE Phase C/D Technical Proposal — Executive Summary
TL16397 — Issue 2 (LABEN)

2.3 DOCUMENT PRIORITY
A priority in the applicability of documentsis established as follows:

1. PIL System Requirements
2. Current Document

3. Applicable Documents

4. Minutes of Meting

In case of conflict among technical material contained in these documents, the highest rank

document shdl have the precedence.

Any information contained in this document is property of the AGILE TEAM
and is strictly private and confidential. All rights reserved.
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3. TELEMETRY PACKETS
3.1 GENERAL

URS-3.1.1 The PDHU shdl be capable to generate telemetry source packets for an
OBDH bus bandwidth up to 80 kbits/sec.

URS-3.1.2 The PDHU shdl be able to generate the source telemetry packet types
and sub-types shown in Table 3.1 and in Appendix B.

Any information contained in this document is property of the AGILE TEAM DWG
and is strictly private and confidential. All rights reserved.
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Packet Type Packet i :
Type Function Sub-type Sub-type Function
Periodic TM :
32 Reports 1 Housekeeping Report
1 Successful Command A cceptance Report
Telecommand 2 Unsuccessful Command A cceptance Report
33 | Verification TM
Reports 3 Successful Command Execution Report
4 Unsuccessful Command Execution Report
34 Event TM 1 Boot Report
Reports 2 Automatic Transition Report
1 Buffer Saturation Report
2 Buffer Desaturation Report
Exception TM 3 Latch-up Report
35 Reports
4 P/L Sub-Systems Link Anomaly Report
5 Software Error Report
6 Monitoring Report
P/L
36 Configuration 1 Generd P/L Configuration Report
TM Reports
Memory 1 Memory Dump Report
37 Maintenance
TM Reports 2 Memory Checksum Report
Telemetry
38 Management 1 TM Packet Generation Status Report
TM Reports

Any information contained in this document is property of the AGILE TEAM
and is strictly private and confidential. All rights reserved.
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| D | S S ype Fncion
1 GRID Event Report
2 GRID Cdibration Report
3 ST Pedestal Report
4 ST Electricd Cdibration Report
5 SA Event Report
6 SA Imaging Report
7 SA Burgt Imaging Report
129 Science Data 8 MCAL Burst Event Report

TM Reports
9 MCAL Burst Cdibration Report
10 MCAL Electrical Cdibration Report
11 Burst Fast Ratemeters Report
12 Burgt Alert
13 Scientific Ratemeters Report
14 Star Sensor Data Report
15 Star Sensor for S'C ACS Report
16 GPS Data Report

GPSand SS

40 Management TBD |TBD
TM Reports

Table 3.1 - Applicable PDHU Telemetry Packets Typesand Subtypes

Any information contained in this document is property of the AGILE TEAM

and is strictly private and confidential. All rights reserved.
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URS-3.1.3 The maximum length for any source packet (Source Packet Header and
Trailer included) shall be 2048 octets.
URS-3.1.4 The APID used for the P/L telemetry packets shal be Ox2FF.
URS-3.1.5 The Source Packet Header shall be implemented as detailed in AD[3].
URS-3.1.6 The Data Field Header shdl be implemented as detailed in AD[3].
URS-3.1.7 All TM packets shdl have as last information of the packet a 16 bits
CRC checksum, that shdl be computed by the PDHU.
URS-3.1.8 All the TM packets shdl include the information about the PDHU mode
of operation at the TM packet generation.
3.2 PERIODIC TM REPORTS (TYPE=32)
3.21 HOUSEKEEPING REPORT (32,1)
URS-3.2.2 This TM Report shal be used to transport, once every 16 seconds, the

HK data sampled from dl the PIL Sub-Systems.

TM Name Type Sub-type SS Generated in Mode
Ide
. Obs. & Proc.
HO“SS;%?‘ g 32 1 PDHU In-Flight Op.
Runtime Maint.
Shutdown

The TM Report shal contain:

- the reference time tag sampled at the start of the HK data collection;

- Information about the tempora coherence of the collected HK data;

- The HKs datalisted in Appendix A.

Any information contained in this document is property of the AGILE TEAM

and is strictly private and confidential. All rights reserved.
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3.3 TELECOMMAND VERIFICATION TM REPORTS (TYPE=33)

3.3.1 SUCCESSFUL COMMAND ACCEPTANCE REPORT: TM (33,1)

URS-3.3.1.1 This TM Report shdl be generated in case of a successful command
acceptance for areceived PDHU telecommand.

The TC acceptance procedure shdl require, for each received PIL TC,
the following syntactic checks.

1. veify that header fidds (packet type, subtype and packet length)
are correct;

2. verify the correctness of the telecommand checksum and of the
vertica parity.

3. verify goodness with respect to the current operating mode.

TM Name Type Sub-type SS Generated in Mode
Idle

Obs. & Proc.

Successful Command In-Hight Op.
Acceptance Report 3 1 PDHU Boot Maint.

Runtime Maint.
Shutdown

The TM Report shal contain:
- the Type of thereceived TC;
- the Sub-Type of the received TC;

- The Packet Sequence Count of the received TC.

Any information contained in this document is property of the AGILE TEAM DWG
and is strictly private and confidential. All rights reserved.
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3.3.2 UNSUCCESSFUL COMMAND ACCEPTANCE REPORT: TM(33,2)

URS-3.3.2.1 This TM Report shal be generated in case of an unsuccessful command
acceptance for areceived PDHU telecommand.

The TC acceptance procedure shdl require, for each received PIL TC,
the following syntactic checks:

1. verify that header fields (packet type, subtype and packet length)
are correct;

2. veify the correctness of the tedecommand checksum and of the
vertica parity.

3. verify goodness with respect to the current operating mode.

TM Name Type Sub-type S/S Generated in Mode
Idle

Obs. & Proc.

Unsuccessful Command In-Hight Op.

Acceptance Report 33 2 PDHU Boot Maint.

Runtime Maint.

Shutdown

The TM Report shal contain:

- the Type of the received TC;

- the Sub-Type of the received TC;

- the Packet Sequence Count of the received TC;

- the error code.

Any information contained in this document is property of the AGILE TEAM DWG
and is strictly private and confidential. All rights reserved.



Ref: AGILE-DWG-SP-003
AGILE e

Date: 07/04/2003

3.33 SUCCESSFUL COMMAND EXECUTION REPORT: TM(33,3)

URS-3.3.3.1

This TM Report shal be generated in the following cases.

- a succesful command execution for dl the TCs addressed to the
PDHU;

- a successful command start execution for al the TCs addressed to the
MCAL, ST; SA, PSU, GPS and SS. This rule shdl be applied with the
exception of the TC(33,1), the TC(33,9), the TC(33,12) and TBD for
which a complete execution report shall be generated.

TM Name Type Sub-type SS Generated in Mode

Ide
Obs. & Proc.

Successful Command In-Hight Op.

Execution Report

33 3 FDRU Boot Maint.

Runtime Maint.
Shutdown

The TM Report shdl contain:
- the Type of the received TC;
- the Sub-Type of the received TC;

- The Packet Sequence Count of the received TC.

3.3.4 UNSUCCESSFUL COMMAND EXECUTION REPORT: TM(33,4)

URS-3.34.1

ThisTM Report shdl be generated in the following cases:

- an unsuccessful command execution for al the TCs addressed to the
PDHU:;

- an unsuccessful command start execution for al the TCs addressed to
the MCAL, ST; SA, PSU, GPS and SS. This rule shal be applied with
the exception of the TC(33,1), the TC(33,9), the TC(33,12) and TBD
for which a complete execution report shall be generated.

Any information contained in this document is property of the AGILE TEAM DWG
and is strictly private and confidential. All rights reserved.
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TM Name

Type Sub-type

S/S Generated in Mode

Successful Command
Execution Report

33 4

Idle
Obs. & Proc.
In-Hight Op.
Boot Maint.
Runtime Maint.
Shutdown

PDHU

The TM Report shdl contain:

- the Type of the received TC;

- the Sub-Type of the received TC;

- The Packet Sequence Count of the received TC.

- The error code.

Any information contained in this document is property of the AGILE TEAM DWG

and is strictly private and confidential. All rights reserved.
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3.4 EVENT TM REPORTS (TYPE=34)

34.1 BOOT REPORT: TM(34,1)

URS-34.1.1 This TM report shdl be completed in INIT-2 a the end of the system
verification and the SW veification. On anomdy the reports shdl be
completed in BOOT MAINT..

TM Name Type Sub-type SS Generated in Mode
Init-2
Boot Report 34 1 PDHU Boot Maint.

The TM Report shdl contain:

- the results of the PDHU initidization checks (see AD[2] section 6.2)

342 AUTOMATIC TRANSITION REPORT: TM(34,2)

URS-34.2.1 This TM report shdl be generated whenever an automatic mode
trangition has been performed.
TM Name Type Sub-type SS Generated in Mode
Init-2
A . " Ide
utomeatic Trangtion Report 34 2 PDHU Boot Maint.
Runtime Maint.

The TM Report shdl contain:

- dl the information related to the occurrence of the mode trangtion.

Any information contained in this document is property of the AGILE TEAM DWG
and is strictly private and confidential. All rights reserved.
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3.5 EXCEPTION TM REPORTS (TY PE=35)

351 BUFFER SATURATION REPORT: TM(35,1)

URS-35.1.1

This TM report shdl be generated whenever one of the following data
buffers (see AD[1] section 6.2.5) saturates:

- The pre-processing pipeline for the ST events,
- the MCAL/GRID events buffer;

- the MCAL/Zombie events buffer;
- the GRID events buffer;

- the SA events buffer;

- the TM packets queues.

TM Name

Type

Sub-type

S/S Generated in Mode

Buffer Saturation

Report 35

1

Obs. & Proc.
PDHU In-Flight Test

The TM Report shdl contain:

- the buffer ID;

- thetime-tag of the saturation event.

- the saturation 1D (code related to the saturation type).

3.5.2 BUFFER DESATURATION REPORT: TM(35,2)

URS-35.2.1 This TM report shdl be generated when, after a saturation event, one of
the following data buffers (see AD[1] section 6.2.5) desaturates.

- The pre-processing pipeline for the ST events;
- the MCAL/GRID events buffer;

- the MCAL/Zombie events buffer;
- the GRID events buffer;

Any information contained in this document is property of the AGILE TEAM DWG

and is strictly private and confidential. All rights reserved.
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- the SA events buffer;

- the TM packets queues.

TM Name Type Sub-type SS Generated in Mode
. Obs. & Proc.
Buffer Desaturation Report 35 2 PDHU I Flight Test
The TM Report shdl contain:
- theinvolved buffer ID;
- thetime-tag of the desaturation event.
353 LATCH-UP REPORT: TM(35,3)
URS-35.3.1 This TM report shdl be generated whenever a latch-up occurs on a SA
Daisy Chainor onaST FEB.
TM Name Type Sub-type SS Generated in Mode
Ide
Obs. & Proc.
Latch-up Report 35 3 PDHU In-Hight Op.
Runtime Maint.
Shutdown

The TM Report shdl contain:

- theinvolved Sub-System ID (SA or ST);

- the ID code of the involved Sub-System part (SA Daisy Chains or ST

FEBS)

- thetime-tag of the Latch-up event.

Any information contained in this document is property of the AGILE TEAM DWG

and is strictly private and confidential. All rights reserved.
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354 P/L SUB-SYSTEMSLINK ANOMALY REPORT: TM(35,4)

URS-35.4.1 This TM Report shdl be generated whenever a fault condition occurs in

the internd communication link between the PDHU and the other P/IL
Sub-Sysems. This function shdl obvioudy be executed only if the
occurred fault condition alows the performing of this function.

TM Name

Type

Sub-type

SIS

Generated in Mode

P/L Subsystems Link
Anomaly Report

35

PDHU

Idle
Obs. & Proc.
In-Hight Op.
Boot Maint.
Runtime Maint.
Shutdown

The TM Report shdl contain:

- theinvolved Sub-System ID (SA, ST, MCAL, PSU, GPS, S9)

- the error code;

- thetime-tag of the anomaly occurrence.

355 SOFTWARE ERROR REPORT: TM(35,5)

URS-3.55.1 This TM Report shdl be generated whenever a fault condition occurs in
the on-board software. This function shall obvioudy be executed only if
the occurred fault condition alows the performing of this function.

Any information contained in this document is property of the AGILE TEAM

and is strictly private and confidential. All rights reserved.
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TM Name Type Sub-type SS Generated in Mode

Idle
Obs. & Proc.
Software Error Report 35 5 PDHU In-Fight Op.
Runtime Maint.
Shutdown

The TM Report shdl contain:
- the error code;

- thetime-tag of the error occurrence.

356 MONITORING REPORT: TM(35,6)

URS-3.5.6.1 This TM Report shdl be generated whenever the SC mass memory
filling levd exceeds the fixed threshold or some sdected
temperature, voltage or current HKs exceeds the rdevant limits. This
function shdl obvioudy be executed only if the occurred fault
condition dlows the performing of this function.

TM Name Type Sub-type SS Generated in Mode
Ide
Obs. & Proc.
In-Hight Op.
Boot Maint.
Runtime Maint.
Shutdown

Monitoring Report 35 6 PDHU

The TM Report shdl contain:
- theanomaly ID (S/C mass memory overflow or overthreshold HK);

In case of S/C mass memory overflow, the TC shdl contain:

Any information contained in this document is property of the AGILE TEAM DWG
and is strictly private and confidential. All rights reserved.
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- the S'C mass memoary filling leve;

In case of an overthreshold HK, the TC shdl contain:

- the overthreshold HK ID;

- the overthreshold HK vaue;

- thetime-tag of the dert occurrence.

Other kinds of fatd or nonfatd anomadies, tightly relaied to the unit architecture, can be
defined by the manufacturer. However the number of these anomdies shdl be kept as smdl

aspossble.
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3.6 P/L CONFIGURATION TM REPORTS (TY PE=36)

3.6.1 GENERAL P/L CONFIGURATION REPORT: TM(36,1)

URS-3.6.2 This TM Report shdl be generated as a response to the telecommand
Report Task Parameters TC(34,1).
TM Name Type Sub-type SS Generated in Mode
. . Ide
Genera Pg' C??f'gura'on 36 1 PDHU Obs. & Proc.
€ro In-Hight Op.

The TM Report shdl contain dl the mogst recently updated parameters
related to the following Load TCs (type=33): TC(33,1), TC(33,21),
TC(33,24), TC(33,25), TC(33,26), TC(33,27), TC(33,28), TC(33,29),

TC(33,30).

Any information contained in this document is property of the AGILE TEAM DWG
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3.7 MEMORY MAINTENANCE TM REPORTS (TY PE=37)

371 MEMORY DUMP REPORT: TM(37,1)

URS-3.7.1.1 This TM Report shal be generated as consequence of a memory
dump command TC(36,3). The report may contan ether PDHU's
memory area dump data or subsystem’s memory area dump data.

Issue: 1 Page: 23

TM Name Type Sub-type SS Generated in Mode
Boot Maint.
Memory Dump Report 37 1 PDHU AUt :géeM it
InHight Ted.

The TM Report shdl contain:
- the gtart address from which the memory dump darts;
- the length of the memory dump;

- the dump data.

3.7.2 MEMORY CHECKSUM REPORT: TM(37,2)

URS-3.7.2.1 This TM Report shdl be generated as a consequence of a cdculate
memory checksum command TC(36,4).

TM Name Type Sub-type SS Generated in Mode
Boot Maint.
Memory Checksum Report 37 2 PDHU RU mi:r?tlaeMai -
InHight Test

The TM Report shdl contain:

Any information contained in this document is property of the AGILE TEAM DWG
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- the sart address from which the checksum has been calculated;
- the number of words from which the checksum has been cdculated;

- the calculated checksum for the specified memory area.
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3.8 TELEMETRY MANAGEMENT TM REPORTS (TY PE=38)

3.81 TM PACKET GENERATION STATUSREPORT: TM(38,1)

URS-3.8.1.1 This TM Report shall be generated as a consequence of a TC(37,1).
TM Name Type Sub-type SS Generated in Mode
Boot Maint.
TM Packets Generation Idle.
Status Report 38 ! PDHU Runtime Maint.
InHight Test
The TM Report shal give the satus of al the TM packets.
3.9 SCIENTIFIC DATA TM REPORTS (TY PE=39)
39.1 GRID EVENT REPORT: TM(39,1)
URS-39.1.1 The GRID data packet shdl contain a varidble number of single GRID

events (min 1, max 15 TBC) as a function of ther length. Each packet
shdl contain the last samples of the SS Attitude and the GPS Ephemeris
acquired before the packet generation. Data words belonging to the
same GRID event, or header or trailler cannot be split into two different

packets.
TM Name Type Sub-type SS Generated in Mode
Obs. & Proc.
GRID Event Report 39 1 PDHU In-Flight Tes
Any information contained in this document is property of the AGILE TEAM DWG
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Each event block contained in the GRID packet shal contain:

- Thetimetag of the event;

- The OBT correction;

- The configuration of the triggered AC top acquisition chains,
- The configuration of the triggered AC laterd acquigtion chains,
- The SA MGO and upper thresholds sgndls,

- The GRID Observation configuration I1D;

- The AC Latera Flag Fac (see AD [2] section 4.1.2);

- The MCAL Hag FucaL (see AD [2] section 4.1.2);

- The Background Flag Fekc (See AD [2] section 4.1.2);

- The High Threshold Hag Fit (see AD [2] section 4.1.2);

- The Burst Hag Fgurst (See AD [2] section 4.1.2);

- The Silicon Tracker FHlag Fsr (see AD [2] section 4.1.2);

- The FVC X vector (see AD [2] section 4.1.6.2.1);

- The FVC Z vector (see AD [2] section 4.1.6.2.1).

- A vaiable block containing the data related to each Silicon Tracker
cluser (max 96 clusters TBC) a Complete Cluster-1D level (see AD [2]
section 4.1.7). Center Clugter, Tota Charge, Totd Width, 5-grips
Charge.

- A vaiade block containing the zero-suppressed MCAL/GRID bars
(max: 30 bars TBC);

- A vaidbdle block contaning the address of the triggered TAAls
exceeding the maximum number of TAA1s that can be read per couple
of views (max: 116 TAA1s TBC).

- If enabled by TC, a variable block containing the zombie events (max:
16 event blocks including 1time-tag+2barst+2addresses each).

3.9.2 GRID CALIBRATION REPORT: TM(39,2)

URS-3.9.2.1 The GRID Cdibration packet shdl contain a varigdble number of sngle
GRID Cdibration events detected during the GRID Physcd
Cdibration as a function of ther length. Each packet shdl contain the
last samples of the SS Attitude and the GPS Ephemeris acquired before
the packet generation. Data words belonging to the same GRID event,
or header or traller cannot be split into two different packets.
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TM Name Type Sub-type SS Generated in Mode
I Obs. & Proc.
GRID Cdibration Report 39 2 PDHU I Flight Test

Each event block contaned in the GRID Cdibration packet shdl
contain:

- The complete time tag of the event;

- The OBT correction;

- The configuration of the triggered AC top acquisition chains,
- The SA MGO and upper thresholds signals,

- A vaiable block containing the data related to each Slicon Tracker
cluser (max 96 clusters TBC) a Complete Cluster-1D level (see AD [2]
section 4.1.7). Center Clugter, Total Charge, Totd Width, 5-grips
Charge.

- A vaiadle block containing the zero-suppressed MCAL/GRID bars
(max: 30 bars TBC);

3.9.3 ST PEDESTAL REPORT: TM(39,3)

URS-3.9.3.1

The mean vdue and the rms vaue of the noise evaluated during the ST
Pedestal Procedure for each Slicon Tracker channd (totd number of
ST channd: 36864) shdl be sent to ground by means of a stream of ST
Pedesta packets (96 packets). Each Pedestal Packet shal contain the
information related to a sngle ST ladder. Each packet belonging to the
sream shdl be tagged by a counter in order to alow an on ground
correct merging of data.

TM Name Type Sub-type SS Generated in Mode

ST Pedestal Report 39 3 PDHU

Obs. & Proc.
In-Hight Test

Each ST Pedestal packet shdl contain:

- The Time-tag sampled a the beginning of the ST Pedestd Procedure;
- The ST Ladder address;

Any information contained in this document is property of the AGILE TEAM DWG
and is strictly private and confidential. All rights reserved.




Ref: AGILE-DWG-SP-003
AGILE e

Issue: 1 Page: 28
Date: 07/04/2003

- The mean vaue of the noise for each ladder channd;
- The rmsvdue of the noise for each ladder channd.

3.94 ST ELECTRICAL CALIBRATION REPORT: TM(39,4)

URS-3.94.1 The count vaues evduated during the ST Electricd Cdibration
Procedure for Slicon Tracker channd (totd number of ST channd:
36864) and for each threshold value shdl be sent to ground by means of
a dream of ST Electrical Calibration packets. Each packet belonging to
the stream shdl be tagged by a counter in order to dlow an on-ground

correct merging of data.
TM Name Type Sub-type S/S Generated in Mode
ST Electricd Cdibration Obs. & Proc.
Report 39 4 PDHU In-Hight Test

395 SA EVENT REPORT: TM(39,5)

The dngle SA event blocklet is fixed in 32 hits length and shdl contain the information in
dternative of:

- Good event (Photon event)

- Dummy event

- Cdibration event

- Absolute time (split in two 32 bit sequentia blocklets)

URS-3.95.1 The sequence of the packet shdl maintain the red time flow (separatdy
for each SAIE) of the events (GE, Dummy events, ABS, Cdibration
events).

TM Name Type Sub-type SS Generated in Mode
Obs. & Proc.
SA Event Data Report 39 5 PDHU In-Flight Test
Any information contained in this document is property of the AGILE TEAM DWG
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Each SA Event Data packet shal contain:

- the offsat vdue between the Absolute Time contained in the packet;

- the OBT;

- the OBT correction sampled at the packet generation;
- the SA Obsarvation configuration ID;

- the SA event blocklets.

396 SAIMAGING REPORT: TM(39,6)

URS-3.9.6.1 The packet (39,6) generation must be considered as a back-up solution
respect to the packet (39,5) generation as defined in section. The packet
(39,6) shall contain the data of one complete SA image (4 SA Detector
images not deconvolved) which corresponds to 49152 bit of data (6144
integer of 8 hit each). Each SA image shdl be divided in four packets.
Each packet belonging to a stream of SA Imaging packets shal be
tagged by a counter in order to dlow an onground correct merging of

data.
TM Name Type Sub-type SS Generated in Mode
SA Imaging Report 39 6 PDHU ?rfslgl i‘é‘htp;‘;;
Each packet shdl contain:
-Thetimetag a the Sarting of image acquigtion.
- The OBT correction sampled at the packet generation.
-Theimage integration time.
- The SA Imaging configuration ID;
- The data of one SA Detector Image.
Any information contained in this document is property of the AGILE TEAM DWG
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3.9.7 SABURST IMAGING REPORT: TM(39,7)

URS-3.9.7.1 The packet (39,7) shdl contain the data of one complete SA subtracted
image (4 SA Detector subtracted images not deconvolved) processed
after a Burdt detection as specified in AD [2] URS-4.3.1.4.3.2. Each SA
subtracted image corresponds to 49152 bit of data (6144 integer of 8 bit
each). Each SA aubtracted image shdl be divided in four packets. Each
packet belonging to a stream of SA Imaging packets shal be tagged by
acounter in order to allow an on-ground correct merging of data.

TM Name Type Sub-type SS Generated in Mode
SA Burst Imaging Report 39 7 PDHU Iorfﬁl i‘;‘mp;‘é;

Each packet shdl contain:

- Generd information about the burst detection: Tsams-start, Tstop, the
identifiers of the n R,, that caused the trigger ectivation and the

relevant vaues, the GRB coordinates in the reference syssem of SA, the
RA and Dec GRB coordinates, the X and Z peak values evauated in

AD [2] URS-4.3.1.4.3.7.
- The OBT correction sampled at the packet generation.
- The SA Burgt Imaging configuration ID.

- The subtracted image data of one SA Detector.

3.9.8 MCAL BURST EVENT REPORT: TM(39,8)

URS-3.9.8.1 The MCAL Burgst data acquired by the Burst logic shdl be sent to
ground by means of a stream of (39,8) packets. Each packet belonging
to a stream of MCAL Burst packets shal be tagged by a counter in
order to alow an on-ground correct merging of data.

Any information contained in this document is property of the AGILE TEAM DWG
and is strictly private and confidential. All rights reserved.



AGILE

Ref:

Issue: 1

Project Ref .

AGILE-DWG-SP-003
AGILE|

Page: 31

Date: 07/04/2003

TM Name Type Sub-type S'S Generated in Mode
Obs. & Proc.
MCAL Burst Event Report 39 8 PDHU In+Flight Tes

Each packet shall contain:

- Gengd information about the burst detection: Tg.start, Te-sTop, the
identifiers of the R, orthe R tha caused the trigger activation and

the rdevant vaues.

- The OBT correction sampled at the packet generation and the MCAL

Burg configuration ID.

- The MCAL Burs Event data

399 MCAL BURST CALIBRATION REPORT: TM(39,9)

URS-3.9.9.1 The MCAL Burg Cdibraion data acquired during the cdibration
procedure shal be sent to ground by means of a stream of (39,9)
packets. Each packet beonging to a stream of MCAL Burst Cdibration
packets shal be tagged by a counter in order to alow an on-ground

correct merging of data.
TM Name Type Sub-type SIS Generated in Mode
MCAL Burg Cdlibration Obs. & Proc.
Report 39 9 PDHU In-Hight Test
Each packet shdl contain:
- The OBT correction sampled at the packet generation.
- The MCAL Burg Cdlibration data.
Any information contained in this document is property of the AGILE TEAM DWG
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3.9.10 MCAL ELECTRICAL CALIBRATION REPORT: TM(39,10)

URS-3.9.10.1 The MCAL Electricd Cdibration data acquired during the cdibration
procedure shal be sent to ground by means of a stream of (39,10)
packets. Each packet belonging to a stream of MCAL Burgt Cdibration

packets shall be tagged by a counter in order to alow an on-ground
correct merging of data.

TM Name Type Sub-type SS Generated in Mode
MCAL Electricd Obs. & Proc.
Cdlibration Report 39 10 PDHU In-Hight Test

Each packet shdl contain:
- The OBT correction sampled at the packet generation.

- The MCAL Electricd Cdibration data.

3.9.11 BURST FAST RATEMETERS REPORT: TM(39,11)

URS-3.9.11.1 The Burg Fast Ratemeters acquired by the Burst logic shdl be sent to
ground by means of a stream of (39,11) packets. Each packet belonging
to a dsream of Burst Fast Ratemeters packets shal be tagged by a
counter in order to alow an on-ground correct merging of data.

TM Name Type Sub-type SS Generated in Mode
Burst Fast Ratemeters Obs. & Proc.
Report 39 1 PDHU In-Hight Test

Each packet shall contain:
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- Gengd information about the burst detection: Tg.start, Te-stop, the
identifiers of the R;, orthe R that caused the trigger activation and

the rdevant values.

- The OBT correction sampled at the packet generation.

- The Burst Fast Ratemeters data.

3.9.12 BURST ALERT: TM(39,12)

URS-3.9.12.1 The Burg Alert shdl be generated only in case of a SA/B-START and
immediately after the GRB coordinates determination.

TM Name Type Sub-type SS Generated in Mode
Obs. & Proc.
Burgt Alert 39 12 PDHU I+ Flight Test

The Burg Alert shdl contain:

- the SA B-START onboard time (Tsa/s-sTART),

- tm flnd Tstop,

- theidentifiersof then R, , that caused the trigger activation and the

relevant vaues.

- the GRB coordinatesin the reference system of SA,;

- the RA and Dec GRB coordinates;

- the X and Z pesk vaues evduated in AD [2] URS-4.3.1.4.3.7.

- The OBT correction sampled at the packet generation.

3.9.13 SCIENTIFIC RATEMETERS REPORT: TM(39,13)

URS-3.9.13.1 The packet 38.13 shdll be generated, if enabled, every 8 seconds.
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TM Name Type Sub-type SS Generated in Mode
N Obs. & Proc.
Scientific Ratemeters Report 39 13 PDHU In-Flight Tes

Each packet (39,13) shdl contain:

- The reference time of the generation of the first ratemeter contained
in the packet

- The OBT correction sampled at the packet generation.

- 8 seconds of the ST scientific ratemeters (1 sec integration time)

- 8 seconds of the MCAL  scientific ratemeters (1 sec integration time)
- 8 seconds of the AC scientific ratemeters (1 sec integration time)

- 8 seconds of the SA scientific ratemeters (1/2 sec integration time)

- 8 seconds of the GRID/Single-Tracks scientific ratemeters (1 sec
integration time)

3.9.14 STAR SENSOR DATA REPORT: TM(39,14)

URS-3.9.14.1 This packet shal contain the measurement of the star sensor, sampled

evay 0.1s and the time tag of the measurement filling as much as
possible the frame of TM source packet (2048 bytes).

TM Name

Type Sub-type S/S Generated in Mode

Star Sensor Data Report 39 14 PDHU Ide

Boot Maint.
Runtime Maint.

Obs. & Proc.
In-Hight Test
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3.9.15 STAR SENSOR FOR SIC ACSREPORT: TM(39,15)

URS-3.9.15.1 The PDHU shdl provide to the S/C the measurement of the Star sensors
and GPS not later than one second from the data generation.

TM Name Type Sub-type SS Generated in Mode

Boot Maint.
Runtime Maint.
Star Sensor for ACS Report 39 15 PDHU Ide
Obs. & Proc.
In-Hight Test

The packet (39,15) shdl contain the Star Sensor measurement with the
time tag of the measure itsdf.

3.9.16 GPSDATA REPORT: TM(39,16)

URS-3.9.16.1 This packet shal contain the measurement of the GPS, sampled every
16s, and the time tag of the measurement filling as much as possble the
frame of TM source packet (2048 bytes).

TM Name Type Sub-type S'S Generated in Mode

Boot Maint.
Runtime Maint.
GPS Data Report 39 16 PDHU Ide
Obs. & Proc.
InHight Test

Any information contained in this document is property of the AGILE TEAM DWG
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3.10 GPS AND SS MANAGEMENT TM REPORTS (TY PE=40)

TBD
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3.11 TELEMETRY PACKET TEMPORARY STORAGE

URS-3.11.1 The PDHU shdl provide temporary storage capabilities for dl the TM
source packets in three different queues of source packets:

Normd priority queue packet: TM(39,1), TM(39,2), TM(39,3),
TM(39,4), TM(39,5), TM(39,6), TM(39,8), TM(39,9), TM(39,10),
TM(39,11), TM(39,14), TM(39,16).

High priority queue packet: TM(32,1), TM(33,1), TM(33,2), TM(33,3),
TM(334), TM(34,1), TM(34,2), TM(351), TM(35,2), TM(35,3),
TM(35,4), TM(355), TM(356), TM(36,1), TM(37,1), TM(37,2),
TM(38,1), TM(39,7), TM(39,12), TM(39,13).

Star Sensor packet for ACS: TM(39,15).

3.12 GENERATION OF SCIENTIFIC SOURCE PACKET TELEMETRY

URS-3.12.1 A TM source packet shdl be assembled only f there are enough data on
the Work Memory page to fill a source TM frame at 80 % average level
TBC of its capecity.

URS-3.12.2 The partition of the PIL —S/C data link among the TM sources of the

P/L is managed by 2 TPTs (Tdemetry Partition Tables), programmable
by TC, where are fixed the transmisson channd partition for a set of
type 39 packets.

The type 39 TM Packets managed by the TPTs are TM(39,1),
TM(39,2), TM(39,3), TM(39,4), TM(39,5), TM(39,6), TM(39,8),
TM(39,9), TM(39,10), TM(39,11).

The periodic TM Packets TM(39,14) and TM(39,16) shal be
introduced in the Normd priority queue independently of the TPT
current value.

The switch between the two TPTs shall be based on the Fgyrsr vaue
The switch condition shal be checked every 16s. The TPT related to
the “No Burgt configuration” shdl be cdled TPT; and the TPT reated
to the “Burg configuration” shal be called TPT>.
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4. TELECOMMAND PACKETS

4.1 GENERAL

URS-4.1.1 The PDHU ghdl receive, decode, re-route or execute commands
according to the operational mode asindicated in AD[2].

URS-4.1.2 All tdecommands shdl be appropriatdy verified by tdemetry at
acceptance and execution leve.

URS-4.1.3 The PDHU shdll accept telecommand packet only from the OBDH.

URS-4.1.4 The PDHU shdl be able to handle the source telecommand packet types

and sub-types shown in Table 4.1 and in Appendix B.
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Eovod IR Py e SubypeFuncr
Task 1 Start Task Tdecommand
32 Management
TCs 2 Stop Task Telecommand
1 Scientific Configuration Set-up Telecommand
2 GRID Observation HW Set-up Telecommand
3 GRID Observation SW Set-up Telecommand (Step-1)
4 GRID Observation SW Set-up Teecommand (Step-2)
5 AC Digitd FEE Observation Set-up Telecommand
6 AC FEE Cdibration Set-up Tdecommand
Load 7 ST Genera Observation Set-up Teecommand
33 ng:%;zn 8 ST Ladder Observation Set-up Teecommand
TCs 9 ST Cdibration Set-up Teecommand
10 SA Generd Observation Set-up Telecommand
11 SA daisy Chain Observation Set-up Tdecommand
12 SA Cdibration Set-up Telecommand
13 MCAL Observation Set-up Telecommand
14 MCAL Cdibration Set-up Telecommand
15 Burst Search Generd Set-up Tdecommand
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Packet Type Packet _ .
Type Function Sub-type Sub-type Function
16 Burst Search HW Set-up Telecommand
17 SA Burst Search SW Set-up Tdecommand
18 SA Imaging Set-up Tdecommand
19 MCAL Burst Search SW Set-up Telecommand
20 Telemetry Partition Tables Load Telecommand
21 Dynamic Configuration Table Load Telecommand
22 Dynamic Configuration Table Enable Tdecommand
Load
Configuration 23 Specid Orbita Phases Management Telecommand
33 Parameters
TCs 24 Star Sensors Switch Telecommand
(continued)
25 Monitoring Set-up Telecommand
26 AC Power Supply Set-up Telecommand
27 ST Power Supply Set-up Teecommand
28 SA Power Supply Set-up Tdecommand
29 MCAL Power Supply Set-up Tdecommand
30 SS Power Supply Set-up Telecommand
31 GPS Power Supply Set-up Tdecommand
Report P/L
34 Configuration 1 Report P/L Configuration Telecommand
TCs
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Packet Type Packet i .
Type Function Sub-type Sub-type Function
1 Enter INIT-1 Mode Telecommand
2 Enter INIT-2 Mode Teecommand
3 Enter IDLE Mode Tdecommand
4 Enter OBS. & PROC. Mode Telecommand
35 Mode
TranstionTCs | 5 | e BOOT MAINT. Mode Telecommand
6 Enter RUNTIME MAINT. Mode Tdecommand
7 Enter SHUTDOWN Mode Telecommand
8 Enter IN-FLIGHT TEST Mode Tdecommand
1 Load Memory Telecommand
2 Load Data EEPROM Tdecommand
Memory 3 Dump Memory Telecommand
36 Maintenance
TCs 4 Calculate Memory Checksum Telecommand
5 Copy Memory Telecommand
6 Sub- System FEE Reset Telecommand
1 Report TM Packet Generation Status
Telemetry
37 Management 2 Enable Generation of TM Packets
TCs
3 Disable Generation of TM Packets
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Packet Type Packet :
Type Function Sub-type Sub-type Function
38 |Test Commands 1 Test Command
GPSand SS
39 Management TBD |TBD
TCs

URS-4.1.5

URS-4.1.6

URS-4.1.7

URS-4.1.8

URS-4.1.9

Table 4.1 - Applicable PDHU Telecommand Subtypes

The APID used for the P/L telecommand packets shdl be Ox2FF.

The maximum length for any TC packet (Source Packet Header
included) shdl be 240 octets.

The Source Packet Header shdl be equal for al packet types and shal

be implemented as detailed in A[3].

The Data Fidd Header for dl packets types shal be implemented as

detailed in AD[3].

All TC packets shdl have as last information of the packet a 16 bit
CRC checksum, that shal be computed by the PDHU.
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4.2 TASK MANAGEMENT TELECOMMANDS (TYPE=32)

421 START TASK TELECOMMAND: TC(32,1)

URS-4.2.1.1 When the request is received, the on-board gpplication shdl dart the
task identified by the TID code with the current configuration. The task
datus shdl become “running”.

TC Name Type Sub-type Subsystem Accepted in Mode
Runt. Anomdy
Start task 32 1 PDHU Ide
InHight Test

The TC shdl contain the identifier of the task to be sarted.

422 STOPTASK TELECOMMAND: TC(32,2)

URS-4.2.2.1 When the request is received, the on-board gpplication shdl stop the
task identified by the TID code. The task status shal become “ stopped”.

TC Name Type Sub-type Subsystem Accepted in Mode
Runt. Anomaly

Stop task 32 2 PDHU Ide
In-Hight Tes.

The TC shall contain the identifier of the task to be stopped.
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4.3 LOAD CONFIGURATION PARAMETERS TELECOMMANDS
(TYPE=33)

URS-4.3.1 The parameters loaded in IDLE mode by means of the TCs from
TC(332) to TC(3320) and related to the scientific configuration
identified by the last receved TC(33,1) must not be used until a
TC(35,4) or a TC(35,8) has been received (see Figure 4.2).

The receipt of a TC(33,1) in IDLE mode shdl determine, after the
receipt of a TC(354) or a TC(35,8), the loading of the entire P/L
scientific configuration to be used during the OBS & PROC. mode or
during the IN-FLIGHT TEST mode (see Figure 4.1).

The parameters loaded in IN-FLIGHT TEST mode by means of the
TCs from TC(332) to TC(33,20) and relaed to the scientific
configuration identified by the last received TC(33,1) must be used
immediatdy.

The receipt of a TC(33,1) in IN-FLIGHT TEST mode shdl determine
immediady the updating of the entire P/IL scientific configuration used
during the current mode.

A Dynamic Configuration Table loaded by the TC(33,22) must not be
used until the relevant TC(33,23) has been received.

The switch of the PIL Sdentific Configuration during the different
orbital phases shdl be managed by the Dynamic Configuration Tables
or by the time-tagged telecommend TC(33,24) and TC(33,25).

The parameters loaded by the TCs from TC(33,24) to TC(33,30) shdl
be usad immediately.

The Figure 4.1 and Figure 4.2 shows the genera drategy for: the upload from ground of the
on-board processing parameters, the on-board data storage and the on-board configuration
section.
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DATA FEPRON
LOAD
|:: > SCIENTIFIC
P/L SCIENTIFIC | TC(36.2) GENERAL TC(33,1) + TC(35,41/TC(35,3)
PARAMETERS PARAMETERS
SCIENTIFIC KEY Bt
e TC(33,1) + TC(35,41/TC35,3) o
LOAD =
P/L SCIENTIFIC | TC(33,2)-TC(33,20) ‘ ‘ TC(36,5)
PARAMETERS
SCIENTIFIC KEY I
S e TO@,1) + TOASAVTC(5,3)
LOAD | |
DYN. CONFIG. TC(33,21) DYN. CONE. TC(33,22)
TABLES TABLES
PSU & MONIT.
PARAMETERS
DATA RANM
LOAD
PSU & MONIT. TC(33,25) TC(33,31)
PARAMETERS
DATA STORAGE ACTIVE CONFIG.

Figure4.1 —P/L Configuration procedurefrom IDLE mode with complete Scientific Configuration updating.
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DATA EEPROM
LOAD
P/L SCIENTIFIC | TC(36,2) ; Sg I-E.JNEEELC TC(3ANTCEA8)
PARAMETERS PARAMETERS
SCIENTIFIC KEY I\\
PARAMETERS HR AR TUGRE) L//
LOAD b
P/L SCIENTIFIC | TC(33,2)-TC(33,.20) ‘ ‘ TC(36,5)
PARAMETERS
SCIENTIFIC KEY ™
PARAMETERS TABAFFCONS)
LOAD | |
DYN. CONFIG. TC(33,21) DYN. CONFE. TC(33,22)
A n e TABLES
PSU & MONIT.
PARAMETERS
DATA RANM
LOAD |
PSU & MONIT. TC(3,25)-TC33,31)
PARAMETERS
DATA STORAGE ACTIVE CONFIG.

Figure 4.2 - P/L Configuration procedurefrom IDLE modewith updating of the changed scientific parameters.
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4.3.1 SCIENTIFIC CONFIGURATION SET-UP TELECOMMAND: TC(33,1)

URS-43.1.1

This TC shdl be used to sdect the set of parameters (stored in the Data
EEPROM and in the Data RAM) to be loaded to configure the P/L in
the following four orbita phases the Nomina phase, the SAA phass
the Earth Occultation phase and the Ground Station contact phase.

The TC ghdl be divided in five data blocks four defining the PIL
Scientific Configuration to be loaded during the four orbitd phases, one
defining, in case of S)IC mass memory oveflow, the recovery PIL
Scientific Configuration to be loaded during the marked orbital phases
(to be sdlected among the three specid orbital phases).

The Data EEPROM and Data RAM shdl be divided into five segments,
one for each AGILE data acquistion type AC FEE, GRID, SA,
SA/Burst, MCAL/Burst.

TC Name

Type Sub-type Subsystem Accepted in Mode

Set-up

Scientific Configuration Ide

33 1 PDHU In-Flight Test

The TC <hdl contan for the Nomind orbitd phase the following
informetion:

1% Data Block (Nomind phase P/L Scientific Configuration):

- The identifier of the GRID Scientific set-up sdected among the
following possible configurations:

- Observation (TBD possible options);
- ST Pedestal Mode;

- ST Electricd Cdibration;

- Physical Calibration;

- Stand-by a the FEE levd;
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- Stand-by a the PDHU level (data storage dissbled; scientific
ratemeters enabled).

- The identifier of the AC FEE Scentific st-up sdected among the
following possible configurations:

- Observation (TBD possible options);
- Electricd Cdibration;
- Stand-by (dl the discriminator outputs disabled).

- The identifier of the SA Sdentific set-up selected among the
following possible configurations:

- Separate SAIES Scientific set-up:
- SAIE-X s&t-up:

- Obsarvation photon-by-photon mode (TBD possible
options);

- Electrica Cdibration (Threshold cdibration);
- Electricd Cdibration (Gain cdibration);
- Stand-by at the FEE levd;

- SAIE-Z set-up:

- Observation photor+by-photon mode (TBD possible
options);

- Electrical Cdibration (Threshold cdibration);
- Electrica Cdibration (Gain cdibration);
- Stand-by at the FEE levd;

- Obsarvation imaging mode (TBD possible options);

- Phydcd Cdibration;
- Sand-by a the PDHU levd (data Storage disabled; scientific
ratemeters enabled).
Any information contained in this document is property of the AGILE TEAM DWG
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- The identifier of the SA/Burd Scientific st-up selected among the
following possible configurations:

- Observation (TBD possible options);

- Stand-by (SA Burst Search disabled: SA/Burst LUT reset and SA
B-STOP disabled).

- The identifier of the MCAL/Burgt Scientific set-up selected among the
following possible configurations:

- Observation (TBD possible options);
- Electricd Cdibretion;

- MCAL Physica Cdibration;

- Stand-by a the FEE leve;

- Stand-by a the PDHU level (data storage disabled; MCAL Burst
Search disabled; Scientific Ratemeters enabled).

- Theidentifier of the selected set of TPTs (TBD possible options).

2" _ 4™ Data Blocks (Specia phases PIL Scientific Configuration):

- The flag forcing, in case of S)C mass memory overflow, the loading of
the Recovery P/L Configuration defined in the 5 data block.

- The identifier of the GRID Sdentific set-up sedlected among the
following possible configurations:

- The configuration aready loaded for the Nomind phase;
- ST Pedestal Mode;

- ST Electricd Cdibration;

- Phydcd Cdibration;

- Stand-by a the FEE levd;

- Stand-by a the PDHU level (data dtorage disabled; scientific
ratemeters enabled).
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- The identifier of the AC FEE Scientific set-up sdected among the
following possible configurations:

- The configuration aready loaded for the Nomina phase;
- Electricd Cdibretion;
- Stand-by (dl the discriminator outputs disabled).

- The identifier of the SA Sdentific set-up selected among the
following possible configurations:

- The configuration dreedy |oaded for the Nominal phase;
- Separate SAIES Scientific set-up:
- SAIE-X set-up:

- Observation photortby-photon mode (TBD possible
options);

- Electricd Cdibration (Threshold cdibration);
- Electricd Cdlibration (Gain cdibration);
- Stand-by at the FEE levd;

- SAIE-Z sat-up:

- Observation photortby-photon mode (TBD possible
options);

- Electricd Cdibration (Threshold calibration);
- Electricd Cdlibration (Gain cdibration);
- Stand-by a the FEE leve;

- Sand-by a the PDHU levd (data storage disabled; scientific
ratemeters enabled).

- The identifier of the SA/Burs Scientific st-up selected among the
following possible configurations:

- The configuration aready loaded for the Nomina phase;
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- Stand-by (SA Burg Search disabled: SA/Burst LUT reset and SA
B-STORP disabled).

- The identifier of the MCAL/Burst Scientific set-up sdlected among the
following possible configurations:

- The configuration dready loaded for the Nomind phase;
- Electricd Cdibration;

- MCAL Physica Cdibration;

- Stand-by a the FEE leve;

- Stand-by a the PDHU level (data storage disabled; MCAL Burst
Search disabled; Scientific Ratemeters enabled).

- Theidentifier of the selected set of TPTs (TBD possible options).

5" Data Block (Recovery P/L Sdientific Configuration):

- The identifier of the GRID Scentific set-up sdected among the
following possble configurations:

- The configuration aready loaded for the current orbital phase;
- Stand-by a the FEE leve;

- Stand-by a the PDHU levd (data Storage disabled; scientific
ratemeters enabled).

- The identifier of the AC FEE Scentific s#t-up sdected among the
following possible configurations.

- The configuration aready loaded for the current orbital phase;
- Stand-by (dl the discriminator outputs disabled).

- The identifier of the SA Sdentific set-up sdlected among the
following possible configurations:

- The configuration aready loaded for the current orbital phase;
- Observation imaging mode (TBD possible options);
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- Stand-by at the FEE levd;

- Stand-by a the PDHU level (data dtorage disabled; scientific
ratemeters enabled).

- The identifier of the SA/Burst Scientific st-up selected among the
following possble configurations:

- The configuration aready |oaded for the current orbital phase;

- Stand-by (SA Burst Search disabled: SA/Burst LUT reset and SA
B-STOP disabled).

- The identifier of the MCAL/Burst Scientific set-up sdlected among the
following possible configurations:

- The configuration aready |oaded for the current orbital phase;
- Stand-by a the FEE levd,;

- Stand-by at the PDHU level (data storage disabled; MCAL Burst
Search disabled; Scientific Ratemeters enabled).

- The Type 39 TM generation mask.

- Theidentifier of the sdlected set of TPTs (TBD possible options).

4.3.2 GRID OBSERVATION HW SET-UP TELECOMMAND: TC(33,2)

URS-4.3.2.1 This TC shdl be used to load the parameters related to the Observation
configuration of the GRID HW Logic.
The uplinked parameters shal be loaded in the Data EEPROM or in the
DataRAM as required by the TC.
TC Name Type Sub-type Subsystem Accepted in Mode
GRID Observation Ide
HW Set-up 33 2 PDHU In-Hight Test
The TC shdl contain the following informetion:
Any information contained in this document is property of the AGILE TEAM DWG
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- The Memory ID (Data EEPROM or Data RAM);

- The identifier of the set of the GRID HW Logic parameters to be

programmed by the current TC,;
- The GRID AC Veto Set-up:

- The AC veto condition sdection (5 options Normd
condition, Particle-1, Particle-2, Photon+1, Photon-2);

- The AC sgnds dretcher;
- The GRID Leve-1 Trigger Set-up:
- The MCAL High Th. enable;

- The MCAL High Th. R-Trigger enable;

- The dday of the ST Hold;

- The R-Trigger output logic selection (AND/OR).

- The GRID Leve-1.5 Trigger Set-up:

- TheMCAL High Th. Engble;

- The anomaly cases action (FEF activation or event rgjection);

- The NEAR X dgorithm engble;
- The NEAR Z dgorithm enable;
- The NEAR nx Threshold;

- The NEAR nz Threshold,

- The COEF dgorithm endble;

- The DIS dgorithm endble;

- The Trigger-1.5 output LUT.

- The ST Zero-suppression Threshold.
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4.3.3 GRID OBSERVATION SW SET-UP TELECOMMAND (STEP-1): TC(33,3)

URS-4.3.3.1 This TC shdl be used to load the parameters related to the Observation
configuration of the GRID SW Logic until the Levd-2/Step-1
processing.

The uplinked parameters shdl be loaded in the Data EEPROM or in the
Data RAM as required by the TC.

TC Name Type Sub-type Subsystem Accepted in Mode
GRID Observation Ide
SW Set-up (Step-1) 3 3 PDHU InHight Test

The TC shdl contain the following informetion:
- The Memory ID (Data EEPROM or Data RAM);

- The identifier of the set of the Step-1 GRID Observation SW
parameters to be programmed by the current TC,;

- The GRID Status Flag Set-up:
- The Fac mode selection (determined by AC or fixed);
- The Fac fixed vaue
- The FucaL mode sdection (determined by MCAL or fixed);
- The FucaL fixed vaue
- The Feke mode sdlection (determined by AC or fixed);
- The AC Threshold for the Fgkc generation;
- The Fgkc fixed vdue

- The Fyr mode sdection (determined by MCAL High Th. or
fixed);

- The Fyt GRID SW Processing configuration (14bits);
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- The Fyt fixed vaue

- The Fgurst mode selection (determined by BS or fixed);

- The Fgursr fixed vaue

- The Fgursr generation Logic (AND/OR);

- The Fsr mode sdection (determined by ST or fixed);

- The number of the ST planes from the bottom congdered in

the Fsr generation;

- The GRID Smplified Clugter-1D High Threshold;

- The GRID MCAL Zero-suppression enable;

- The GRID Leve-2/Step-1 set-up:
- The 3PLAND enable;
- The CDIS enable;
- The CDIS X difference threshold,
- The CDIS Z difference threshlod,
- The CDIS X distance threshold,;
- The CDIS Z digtance threshold,

- The FCN3MIP enable;

- The 8 FCN3MIP Energy thresholds;

- The 8 FCN3MIP Ratio threshold;
- The M15 enable;

- TheM15 Single-Track enable;

- The M15 Multi- Track enable;

- The 8 M15 My thresholds,

- The 8 M15 My thresholds;
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- The M15 output logic sdlection (AND/OR).

4.3.4 GRID OBSERVATION SW SET-UP TELECOMMAND (STEP-2): TC(33,4)

URS-4.34.1 This TC shdl be used to load the parameters related to the Observation
configuration of the GRID Leve-2/Step-2 processing.
The uplinked parameters shal be loaded in the Data EEPROM or in the
Data RAM asrequired by the TC.
TC Name Type Sub-type Subsystem Accepted in Mode
GRID Observation Ide
SW Set-up (Step-2) 33 4 PDHU In-Flight Test

The TC shdl contain the following information:
- The Memory ID (Data EEPROM or Data RAM);

- The identifier of the sat of the Stegp-2 GRID Observation SW
parameters to be programmed by the current TC,;

- The Pre-Kamaex set-up:
- The MCAL energy estimation engble;
- The Clugter Filtering enable;
- The Clugter Filtering low energy threshold;
- The Clugter Filtering high energy threshold,;
- The Kamaex set-up:
- The Kamaex enable;
- The FVCIMFV firgt view X TCC number threshold;
- The FVCIMFV firgt view Z TCC number threshold;

- The FVC/MFV Multiplicity X M’ threshold;
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- The FVCIMFV Multiplicity Z M" t

- The FVC/IMEV output LUT;

hreshold;

- The FVC X hits combination threshold;

- The FVC Z hits combination threshold:;

- The FVC hits combination output logic selection (AND/OR);

- The K.F. sgma of the space resolution;

- The+? Filetring endble
- The 24 <2 thresholds;

- The Incoming direction det. enable;

- The Incoming direction det. k factor;

- The Albedo Filtering enable;

- The 24 Albedo Filtering T thresholds,

- The K-DIS enable;

- The K-DISfirg procedure flag.

- The K-DISAC-LAT factor for the transverse direction;

- TheK-DISAC-LAT factor for the longitudina direction.

- GRID Event Building: enable for the MCAL Zombie events.
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435 ACDIGITAL FEE OBSERVATION SET-UP TELECOMMAND: TC(33,5)

URS-4.35.1 This TC shdl be used to load the parameters related to the Observation

configuration of the AC Digitd FEE.

The uplinked parameters shdl be loaded in the Data EEPROM or in the

DataRAM as required by the TC.

TC Name Type Sub-type Subsystem Accepted in Mode
AC Digitd FEE Idle
Observation 33 5 PDHU .
Set-p In-Hight Test

The TC shdl contain the following informetion:

- The Memory ID (Data EEPROM or Data RAM));

- The 3 AC-TOP discrimnators enables;
- The 12 AC-LAT discriminators enables;
- The 3 AC-TOP discriminators thresholds;

- The 12 AC-LAT discriminators thresholds.

- The identifier of the sat of the AC Digitd FEE parameters to be
programmed by the current TC,;

4.3.6 ACFEE CALIBRATION SET-UP TELECOMMAND: TC(33,6)

URS-4.3.6.1 This TC shal be used to load the parameters related to the Electrica
Cdlibration configuration of the AC FEE.

The uplinked parameters shal be loaded in the Data EEPROM or in the

DataRAM as required by the TC.
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TC Name Type Sub-type Subsystem Accepted in Mode
AC FEE Cdibration Ide
Set-up 3 6 PDHU In-Hight Test

The TC dhdl contain the following information:
- The Memory ID (Data EEPROM or Data RAM));

- The number of repetitions of the AC FEE Electricd Cdibration
procedure.

For each repdition, the TC dhdl contan the following
informetion:

- Thesgngletest duration;
- The 30 test pulse amplitudes,
- The 3 AC-TOP discriminators threshol ds;

- The12 AC-LAT discriminators thresholds.

4.3.7 ST GENERAL OBSERVATION SET-UP TELECOMMAND: TC(33,7)

URS-4.3.7.1 This TC shdl be used to load the parameters related to the Observation
configuration of the ST FEE.

The uplinked parameters shdl be loaded in the Data EEPROM or in the
DataRAM as required by the TC.

TC Name Type Sub-type Subsystem Accepted in Mode
ST Generd Observation Ide
Set-up 33 / ST In-Hight Test

The TC shdl contain the following information:
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- The Memory ID (Data EEPROM or Data RAM);

- The identifier of the set of the ST Observation parameters to be
programmed by the current TC,;

- The ST FEBs Set-up.
The TC ghdl contain, for each ST FEB, the following informetion:

- The +/- 2V post regulation On/Off;

- Thedlicon bias regulation;

- The TAAL shaper feedback resistor;

- The TAA1L pre-amplifier feedback resistor;
- TheTAAL pre-hias,

- The TAA1 Trigger impulse width;

- The TAA1 reference bias,

- The TAA1 Threshold;

- The &rigger ouput logic sdection (AND/OR).

438 ST LADDER OBSERVATION SET-UP TELECOMMAND: TC(33,8)

URS-4.3.8.1 This TC shdl be used to load the parameters related to the Observation
configuration of asingle ST ladder.

The uplinked parameters shdl be loaded in the Data EEPROM or in the
Data RAM asrequired by the TC.

TC Name Type Sub-type Subsystem Accepted in Mode
ST Ladder Observation Idle
Set-up 33 8 ST InHight Test

The TC ghdl contain the following information:

Any information contained in this document is property of the AGILE TEAM DWG
and is strictly private and confidential. All rights reserved.




Ref: AGILE-DWG-SP-003
AGILE e

Issue: 1 Page: 61
Date: 07/04/2003

- The Memory ID (Data EEPROM or Data RAM);

- The identifier of the set of the ST Ladder Observation parameters
to be programmed by the current TC,;

- The address of the ST ladder;

- The ST ladder Set-up.
The TC dhdl contain, for each ST ladder channd, the following
informetion:

- Thetrigger enable;
- Thethreshold fine regulation.

4.3.9 ST CALIBRATION SET-UP TELECOMMAND: TC(33,9)

URS-4.39.1 This TC shal be usaed to load the parameters related to the Electrica
Cdlibration configuration of the ST.
The uplinked parameters shdl be loaded in the Data EEPROM or in the
DataRAM as required by the TC.
TC Name Type Sub-type Subsystem Accepted in Mode
ST Cdibration Ide
Set-up 33 9 ST In-Hight Test
The TC ghdl contain the following informeation:
- The Memory ID (Data EEPROM or Data RAM);
- The Threshold start value;
- The Threshold find vaue;
- Theincrement vaue for the Threshold scanning;
- The 4 pulse amplitudes,
- The number of pulses per channe to be generated for each
amplitude and for each threshold.
Any information contained in this document is property of the AGILE TEAM DWG
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4.3.10 SA GENERAL OBSERVATION SET-UP TELECOMMAND: TC(33,10)

URS-4.3.10.1 This TC shdl be used to load the parameters related to the Observation
configuration of the SA.

The uplinked parameters shdl be loaded in the Data EEPROM or in the

DataRAM as required by the TC.

TC Name Type Sub-type Subsystem Accepted in Mode
SA Generd Observation Idle
Set-Up 33 10 SA In-Flight Test

The TC shdl contain the following information:

- The Memory ID (Data EEPROM or Data RAM));

- The identifier of the set of the SA Generd Observetion parameters
to be programmed by the current TC;

- TBD.

4.3.11 SA DAISY CHAIN OBSERVATION SET-UP TELECOMMAND: TC(33,11)

URS-4.3.11.1 This TC shdl be used to load the parameters related to the Observation
configuration of asngle SA Daisy Chain.

The uplinked parameters shdl be loaded in the Data EEPROM or in the

DataRAM as required by the TC.

TC Name Type Sub-type Subsystem Accepted in Mode
SA Dasy Chan Ide
Observation 33 11 SA :
Set-up In-Hight Test
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The TC shdl contain the following information:
- The Memory ID (Data EEPROM or Data RAM);

- The identifier of the st of the SA Dasy Chan Observation
parameters to be programmed by the current TC;

- TBD.

4.3.12 SA CALIBRATION SET-UP TELECOMMAND: TC(33,12)

URS-4.3.12.1 This TC shdl be used to load the parameters related to the Calibration
(Gain Cdibration, Threshold Cdibration and SA Physcd Cdibration)
configuration of the SA FEE.

The uplinked parameters shdl be loaded in the Data EEPROM or in the
Data RAM asrequired by the TC.

TC Name Type Sub-type Subsystem Accepted in Mode
SA Cdlibration Ide
Set-up 33 12 SA In-Flight Test

The TC shdl contain the following informetion:
- The Memory ID (Data EEPROM or Data RAM);

- TBD.

4.3.13 MCAL OBSERVATION SET-UP TELECOMMAND: TC(33,13)

URS-4.3.13.1 This TC shdl be used to load the parameters related to the Observation
configuration of the MCAL FEE, GRID chain and BURST chain.

The uplinked parameters shdl be loaded in the Data EEPROM or in the
Data RAM as required by the TC.
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TC Name Type Sub-type Subsystem Accepted in M ode
MCAL Observation Ide
Set-p 33 13 MCAL In-Alight Tes

The TC shdl contain the following informeation:
- The Memory ID (Data EEPROM or Data RAM);

- The identifier of the set of the MCAL Observation parameters to be
programmed by the curent TC;

- The MCAL FEE GRID Set-up:
- TheDelay onthe T1 yessgnd,;
- The Gain of the step amplifier;
- The Fast Trigger threshold.
- The MCAL FEE BURST S&t-up:
- The multiple events coincidence time;
- The 30 MCAL bars enables,
- The DACs reference levd;
- The 30 Ch A Trigger thresholds;
- The 30 Ch sum Trigger thresholds;
- The 30 Ch B Trigger thresholds;
- The MCAL FEE Digita HKs Set-up:
- The address of the fixed Digital ratemeter on the board X;;
- The address of the fixed Digita ratemeter on the board Z;

- The Digitd HKsintegration time;
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4.3.14 MCAL CALIBRATION SET-UP TELECOMMAND:

TC(33,14)

URS-4.3.14.1 This TC shdl be used to load the parameters related to the Calibration
(MCAL/Burst Electricd Cdibration, MCAL/Burs Physca Cdibration
and MCAL/GRID Physica Cdibration) configuration of the MCAL.

The uplinked parameters shdl be loaded in the Data EEPROM or in the

Data RAM as required by the TC.

TC Name Type Sub-type Subsystem Accepted in Mode
MCAL Calibration Ide
Set-up 33 14 MCAL InHight Test

The TC shdl contain the following information:

- The Memory ID (Data EEPROM or Data RAM);

- TBD;

4.3.15 BURST SEARCH GENERAL SET-UP TELECOMMAND: TC(33,15)

URS-4.3.15.1 This TC shdl be used to load the parameters related to the genera
Observation configuration of the Burst Search.

The uplinked parameters shdl be loaded in the Data EEPROM or in the

Data RAM asrequired by the TC.

TC Name Type Sub-type Subsystem Accepted in Mode
Burst Search Ide
General Set-up 33 15 PDHU In-Hlight Tes

The TC shdl contain the following informetion:

- The Memory ID (Data EEPROM or Data RAM));

- The identifier of the st of the Burst Search Generd parameters to

be programmed by the current TC;
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- The MCAL Burst Search enable;

- The SA Burst Search enable;

- The B-STOP Short-Burst./Long-Burst Threshold;

- The MCAL enable for the Short-Burst B-STOP;

- The SA enable for the Short-Burst B-STOP:;

- The MCAL enable for the Long-Burst B-STOP;

- The SA enable for the Long-Burst B-STOP;

- The energy threshold E; defining the MCAL BSRs,

- The energy threshold E defining the SA BSRs,

- The delay for the restart of the MCAL Burst Search after the SAA

phase trangtion;

- The MCAL :Background History set-up.

The TC ghdl contain, for eech MCAL DR channd (j=1,..,12), the

fallowing informetion:

- The number of the Background samples;

- Theintegration time of the Background samples,

- The sampling time of the Background samples;

- The Long-Burst Procedure set-up.

The TC shdl contain the following information:

- The Long-Burst B-STOP mode sdection (comparison with

the background or Tjimit);

- The Background limits: Byin and Bmay;

- The Tiimit parameter;

- The B-STOP sampling time;

- The Burgt Background Filtering Procedure set-up.
The TC shdl contain the following information:

- The address reference bit for the Imslogic;
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- The address reference bit for the 16mslogic;
- The Ims BBFP output LUT;
- The 16ms BBFP output LUT;
- The BBFP output logic sdlection (AND/OR);
- The Pre-Burst/Post-Burst vaues for DTeurst R1S,
- The Pre-Burst/Post-Burst values for 1s<DTgyrst R10s;

- The Pre-Burst/Post-Burgt values for DTgyrsr >10s;

4.3.16 BURST SEARCH HW SET-UP TELECOMMAND: TC(33,16)

URS-4.3.16.1 This TC shdl be used to load the parameters related to the Observation
configuration of the HW Burst Search.

The uplinked parameters shal be loaded in the Data EEPROM or in the
Data RAM as required by the TC.

TC Name Type Sub-type Subsystem Accepted in Mode
Burst Search HW Ide
Set-up 33 16 PDHU I Flight Test

The TC shdl contain the following information:
- The Memory ID (Data EEPROM or Data RAM);

- The identifier of the st of the Burst Search HW parameters to be
programmed by the current TC;

- The SA Normal Burst Search set-up;
The TC ondl contan, for eech Ryn (n=12), the fallowing

informeation:
- The Burst Search endble;
- The BS drategy sdection (Adeptative Trigger or Static
Trigger);
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- The number of the Background sigma used by the BS Logic;
- The average Background enable for the Static Trigger Logic;

- The Background fixed component used by the Static Trigger
Logic;

- The Background Egtimation Time;
- The sampling time of the Background Estimation;
- The Background Edtimetion Ddlay;

- The Short-Burs B-STOP Background mode drategy
sdlection (Adaptative or Static);

- The Long-Burg B-STOP Background mode drategy
selection (Adaptative or Static);

- The B-STOP Background mode: the number of the
Background sigma used by the Static Logic;

- The B-STOP Background mode the Background fixed
component used by the Static Logic;

- The B-STOP determination time window.
- The MCAL Norma Burst Search set-up;
The TC dondl contan, for each Ry, (n=1,2), the following
information:
- The Burst Search enable;

- The BS drategy sdection (Adeptative Trigger or Static
Trigge);

- The number of the Background sgma used by the BS Logic;
- The average Background enable for the Static Trigger Logic;

- The Background fixed component used by the Static Trigger
Logic;

- The Background Estimation Time;

- The sampling time of the Background Estimation;
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- The Background Estimation Delay;,

- The Short-Burs B-STOP Background mode: drategy
selection (Adaptative or Static);

- The Long-Burg B-STOP Background mode drategy
selection (Adaptative or Static);

- The B-STOP Background mode: the number of the
Background sgma used by the Static Logic;

- The B-STOP Background mode the Background fixed
component used by the Static Logic;

- The B-STOP determination time window.

- The Sub-Millisecond Burst Search set-up;
The TC shdl contain the following information:

- The SA Burst Search enable;

- The MCAL Burst Search enable;

- The 5 MCAL couples of thresholds n, Dt™"(n);
- The 2 SA couples of thresholds n, Dt"(n);

- The Pre-Burst/Post-Burst Dt

- The enable of the Sub-Millisecond Trigger inhibition during
an ABT.

4.3.17 SA BURST SEARCH SW SET-UP TELECOMMAND: TC(33,17)

URS-4.3.17.1 This TC ddl be used to load the parameters related to the Observation
configuration of the SA Burst Search related to a single integration time
managed by the SW (S64ms).

The uplinked parameters shdl be loaded in the Data EEPROM or in the
Data RAM asrequired by the TC.
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TC Name

Type

Sub-type

Subsystem Accepted in Mode

SA SW
Burst Search
Set-up

33

17

Ide

PDHU In-Flight Test

The TC shdl contain the following information:

- The Memory ID (Data EEPROM or Data RAM);

- The identifier of the st of the SA Burst Search SW parameters to

be programmed by the current TC,;

- The BSRsintegration time identifier.

The TC ghdl contain, for each Rj,k (k fixed, j=13,..,20), the
fallowing information:

- The BS drategy sdection (Adeptative Trigger or Static

Trigger);

- The number of the Background sigma used by the BS Logic;

- The average Background enable for the Static Trigger Logic;

- The Background fixed component used by the Static Trigger

Logic;

- The Background Egtimation Time;

- The sampling time of the Background Estimetion;

- The Background Estimation Delay;,

- The Short-Burs B-STOP Background mode drategy
selection (Adaptative or Static);

- The Long-Burg B-STOP Background mode drategy
selection (Adaptative or Static);

- The B-STOP Background mode: the number of the
Background sgma used by the Static Logic;

- The B-STOP Background mode the Background fixed
component used by the Static Logic;
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- The B-STOP determination time window.

4.3.18 SA IMAGING SET-UP TELECOMMAND: TC(33,18)

URS-4.3.18.1 This TC shdl be used to load the parameters related to the Observation
configuration of the SA Imaging (Imaging mode and Burst Imaging).

The uplinked parameters shdl be loaded in the Data EEPROM or in the
Data RAM asrequired by the TC.

TC Name Type Sub-type Subsystem Accepted in Mode
SA Imaging Ide
Set-up 33 18 PDHU In-Hight Test

The TC shdl contain the following informetion:
- The Memory ID (Data EEPROM or Data RAM);

- The identifier of the set of the SA Imaging parameters to be
programmed by the current TC;

- The attitude correction set-up.
The TC shdl contain the following information:

- The systematic off-sets,
- The coefficient C used by the step-3 logic;

- The SA Imaging mode Set-up;
The TC shdl contain the fallowing information:

- The 4 SA Detectors enables,;
- Theimages integration time;

- The SA Burgt Imaging st-up;
The TC dhdl contain the following information:

- The 4 SA Detectors enables;

- The Tsiop COMputation enable;
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- The Tgop SAMpling time;
= The Ns.im@e paramaa,

- The Tstop-mex Parameter;

- The Tgop fixed value;

- The Tgn parameter;

- The images co-adding procedure; shift parameters,

- The pesk finding dgorithm: the number of pixd used to

implement the weighted mean;

- The pesk finding agorithm: the pesk threshold;

- The systematics off-sets at GRB coordinates level.

4.3.19 MCAL BURST SEARCH SW SET-UP TELECOMMAND: TC(33,19)

URS-4.3.19.1 This TC shdl be used to load the parameters related to the Observation
configuration of the MCAL Burst Search related to a single integration

time managed by the SW (S64ms).

The uplinked parameters shdl be loaded in the Data EEPROM or in the

DataRAM as required by the TC.

TC Name Type Sub-type Subsystem Accepted in Mode

MCAL SW Ide

Burst Search 33 19 PDHU In-Hlight Test
Set-up

The TC shdl contain the following information:

- The Memory ID (Data EEPROM or Data RAM);

- The identifier of the set of the MCAL Burst Search SW parameters
to be programmed by the current TC;
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- The BSRsintegration time identifier.
The TC ghdl contain, for each Rjk (k fixed, j=1,..,12), the
fallowing information:

- The BS drategy sdection (Adeptative Trigger or Static
Trigge);

- The number of the Background sgma used by the BS Logic;
- The average Background enable for the Static Trigger Logic;

- The Background fixed component used by the Static Trigger
Logic;

- The Background Edtimation Time;
- The sampling time of the Background Estimation;
- The Background Egtimation Ddlay;

- The Short-Burs B-STOP Background mode drategy
selection (Adaptative or Static);

- The Long-Burgt B-STOP Background mode drategy
selection (Adaptative or Static);

- The B-STOP Background mode: the number of the
Background sigma used by the Static Logic;

- The B-STOP Background mode the Background fixed
component used by the Static Logic;

- The B-STOP determination time window.

4320 TELEMETRY PARTITION TABLESLOAD TELECOMMAND: TC(33,20)

URS-4.3.20.1 This TC shdl be used to load the TPT; (Low Bkg) and the TPT:
(Burst).

The uplinked parameters shdl be loaded in the Data EEPROM or in the
Data RAM asrequired by the TC.
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TC Name Type Sub-type Subsystem Accepted in Mode
TF?';T'.*TG‘W Ide
ition 33 20 PDHU :
Tables Set-up In-Hight Test

The TC shdl contain the following informeation:
- The Memory ID (Data EEPROM or Data RAM));

- The identifier of the set of the TPTs to be programmed by the
current TC;

- The TPTy (Nomind);

- The TPT, (Bursb);

4.3.21 DYNAMIC CONFIGURATION TABLE LOAD TELECOMMAND: TC(33,21)

URS-4.3.21.1 This TC shdl be used to load the 5 Tables (SAA, SS switch, Earth
occultation, Satellite-Earth podtion, Ground Station contacts) used by
the Dynamic Configuretion logic.

TC Name Type Sub-type Subsystem Accepted in Mode
Dynamic Configuration Ide
Tables Set-up 33 21 PDHU In-Hight Test

The TC shdl contain the following information:
- TheTableID;
- The Table Segment ID;

- The Table Segment data;
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4.3.22 DYNAMIC CONFIGURATION TABLE ENABLE TELECOMMAND:
TC(33,22)

URS-4.3.22.1 This TC gdl be used to ative the last uploaded Dynamic

Configuration Table (SAA, SS switch, Earth occultation, Satellite-Earth
position, Ground Station contacts).

TC Name Type Sub-type Subsystem Accepted in Mode
Dynamic Configuration Ide
Table Enable 33 22 PDHU In-Flight Test

The TC shdl contain the following information:

- TheTableID;

4.3.23 SPECIAL ORBITAL PHASESMANAGEMENT TELECOMMAND:
TC(33,23)

URS-4.3.23.1 This TC shall ke used to inform to the PDHU of the entry and the exit
from the specid orbital phases (SAA, Earth occultation, Ground Station
contacts). This TC shdl be managed by the BUS as a time-tagged TC
and shal be used as a back-up solution of the Dynamic Configuration
Tables related to the specia orbital phases.

TC Name Type Sub-type Subsystem Accepted in Mode
Specia Orbita Phases Ide
Management 33 23 FDHU In-Hight Test

The TC shdl contain the following information:

- The Specid Orbitd Phase ID (SAA, Earth occultation, Ground
Station contacts);
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- The Phase-in/Phase-out identifier.

4.3.24 STAR SENSORSSWITCH TELECOMMAND: TC(33,24)

URS-4.3.24.1 This TC shdl be used to drive the on-board switch between the two Star
Sensors. This TC shdl be managed by the BUS as a time-tagged TC
and shall be used as a back-up solution of the Dynamic Configuration
Table related to the Star Sensors switch.

TC Name Type Sub-type Subsystem Accepted in Mode
: Ide
Star Sensors Switch 33 24 PDHU In-Flight Test

The TC shdl contain the following information:

- The ID code of the Star Sensor to be activated:

4.3.25 MONITORING SET-UP TELECOMMAND: TC(33,25)

URS-4.3.25.1 This TC shdl be used to load the set of parameters used by the on

board monitoring.
TC Name Type Sub-type Subsystem Accepted in Mode
o Ide
Monitoring Set-up 33 25 PDHU In-Flight Test
The TC shdl contain the following information:
- The Monitoring parameters TBD
Any information contained in this document is property of the AGILE TEAM DWG
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4.3.26 AC POWER SUPPLY SET-UP TELECOMMAND: TC(33,26)

URS-4.3.26.1 This TC shdl be used to configure the AC HV DC-DC converter.

TC Name Type Sub-type Subsystem Accepted in Mode
AC PSU Ide
Set-up 33 26 PSU In-Hight Test

The TC shdl contain the following information:
- The HV On/Off;

- The HV regulation (0-1100V).

4.3.27 ST POWER SUPPLY SET-UP TELECOMMAND: TC(33,27)

URS-4.3.27.1 This TC shdl be used to configure the ST DC-DC converters.

TC Name Type Sub-type Subsystem Accepted in Mode
ST PSU Ide
Set-up 33 27 PSU I Flight Test
The TC shdl contain the fallowing information:
- The 130V On/Off;
- The +/- 5V On/Off;
- The FTB-X +/- 2.3V On/Off;
- The FTB-Z +/- 2.3V On/Off.
Any information contained in this document is property of the AGILE TEAM DWG
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4.3.28 SA POWER SUPPLY SET-UP TELECOMMAND: TC(33,28)

URS-4.3.28.1 This TC shdl be used to configure the SA DC-DC converters.

Issue: 1 Page: 78

TC Name Type Sub-type Subsystem Accepted in Mode
SA PSU Idle
Set-up 33 28 PSU In-Hight Test

The TC shdl contain the following information:
- The 130V On/Off;

- The +/- 5V On/Cff;

- The SAIE-X +/- 5V andog On/Off;

- The SAIE-Z +/- 5V andog On/Off.

- The SAIE-X +/- 2.3V On/Off;

- The SAIE-Z +/- 2.3V On/Off.

4.3.29 MCAL POWER SUPPLY SET-UP TELECOMMAND: TC(33,29)

URS-4.3.29.1 This TC shdl be used to configure the MCAL DC-DC converters.

TC Name Type Sub-type Subsystem Accepted in Mode
MCAL PSU Ide
Set-up 33 29 PSU In-Hight Test

The TC shdl contain the following information:
- The Power Supply On/Off;
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4.3.30 SSPOWER SUPPLY SET-UP TELECOMMAND: TC(33,30)

URS-4.3.30.1 This TC shdl be used to configure the SS Power Supply.

TC Name Type Sub-type Subsystem Accepted in Mode
SS PSU Ide
Set-up 33 30 PsU In-Hight Test

The TC shdl contain the following information:

- Thefirst SS Power Supply On/Off;

- The second SS Power Supply O/ Off;

4.3.31 GPSPOWER SUPPLY SET-UP TELECOMMAND: TC(33,31)

URS-4.3.31.1 This TC shall be used to configure the GPS Power Supply.

TC Name Type Sub-type Subsystem Accepted in Mode
GPS PSU Ide
Set-up 33 31 PSU In-Hight Test
The TC shdl contain the following information:
- The Nomina GPS Power Supply On/Off;
- The Redundant GPS Power Supply On/Off;
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4.4 REPORT P/L CONFIGURATION TELECOMMANDS (TYPE=34)

441 REPORT P/L CONFIGURATION TELECOMMAND: TC(34,1)

URS-44.1.1 This tdecommand shdl cause the ontboard application to generate a
Task Parameter Report TM  (354) contaning the most recently
uploaded P/L Configuration.

TC Name Type

Sub-type

Subsystem

Accepted in Mode

Task Parameter Report

Request 4

1

PDHU

Idle
Obs. & Proc.
In-Hight Test
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4.5 MODE TRANSITION TELECOMMANDS (TYPE=35)

451 ENTERINIT-1MODE TELECOMMAND: TC(35,1)

URS-45.1.1 On reception of this TC, the PDHU shdl enter in the INIT-1 Operative
Mode.
TC Name Type Sub-type Subsystem Accepted in Mode
Enter INIT-1 Boot Maint.
Mode 3 1 PDHU Shutdown

452 ENTERINIT-2MODE TELECOMMAND: TC(35,2)
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URS-45.2.1 On reception of this TC, the PDHU shdl enter in the INIT-2 Operative
Mode.
TC Name Type Sub-type Subsystem Accepted in Mode
Enter INIT-2 Boot Maint.
Mode 3 2 PDHU Runtime Maint.

453 ENTERIDLE MODE TELECOMMAND: TC(35,3)

URS-4.5.3.1 On reception of this TC, the PDHU shdl enter in the IDLE Operdiive
Mode according to the parameters included in TC itself.

TC Name Type Sub-type Subsystem Accepted in Mode
Obs. & Proc.

mner DLE 35 3 PDHU Runtime Mairt.
InHight Test

The TC shdl contain the following informetion:
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- The flag (processlignore) defining, in case of trangtion from OBS,
& PROC. or from IN-FLIGHT TEST to IDLE, the processing on the
data stored in the buffers to be performed before the mode transition;

454 ENTER OBS& PROC. MODE TELECOMMAND: TC(35,4)

URS-4.5.4.1 On reception of this TC, the PDHU shdl enter in the OBS. & PROC.
Operative Mode according to the flag induded in TC itsdf. On
reception of this TC, the PIL Configuration shal be managed as
described in URS-4.3.1.

TC Name Type Sub-type Subsystem | Accepted in Mode
Enter
OBS. & PROC. Mode 35 4 PDHU Ide

The TC shdl contain the following informetion:

- The flag (EEPROM/EEPROM+RAM) sdecting the set of PIL
configuration parameters, identified by the memory area where they
are stored, to be loaded for the OBS. & PROC. mode;

455 ENTER BOOT MAINT. MODE TELECOMMAND: TC(35,5)

URS-4.55.1 On reception of this TC, the PDHU ghdl enter in the BOOT

MAINTENANCE Operative Mode.

TC Name Type Sub-type Subsystem Accepted in Mode
Enter
BOOT MAINT. 35 5 PDHU Init-2
Mode
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and is strictly private and confidential. All rights reserved.



AGILE

Ref:

Issue: 1

Project Ref .

AGILE-DWG-SP-003
AGILE|

Page: 83

Date: 07/04/2003

456 ENTER RUNTIME MAINT. MODE TELECOMMAND: TC(35,6)

URS-4.5.6.1 On reception of this TC, the PDHU shdl enter in the RUNTIME
MAINTENANCE Operative Mode.
TC Name Type Sub-type Subsystem Accepted in Mode
Enter Ide
RUNTIME MAINT. 35 6 PDHU ,
In-Hight Test
Mode

457 ENTER SHUTDOWN MODE TELECOMMAND: TC(35,7)

URS-4.5.7.1 On reception of this TC, the PDHU shdl enter in the SHUTDOWN
Operative Mode.
TC Name Type Sub-type Subsystem Accepted in Mode
Runtime Maint.
Enter Ide
SHUTDOWN 35 7 PDHU
Mod Obs. & Proc.
ode In-Flight Test

458 ENTERIN-FLIGHT TEST MODE TELECOMMAND: TC(35,8)

URS-4.58.1 On reception of this TC, the PDHU shdl enter in the IN-FLIGHT TEST
Operative Mode.
TC Name Type Sub-type Subsystem Accepted in Mode
Enter
IN-FLIGHT TEST 35 8 PDHU Ide
Mode
The TC ghdl contain the following informeation:
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- The flag (EEPROM/EEPROM+RAM) sdecting the set of the P/L
configuration parameters, identified by the memory area where they
are stored, to be loaded for the IN-FLIGHT TEST mode;

4.6 MEMORY MAINTENANCE TELECOMMANDS (TY PE=36)

4.6.1 LOAD MEMORY TELECOMMAND: TC(36,1)

URS-4.6.1.1 This tdecommand shdl be used to load pat of the PDHU
EEPROM/RAM memory area. The command shall be executed only in
SAFE Context.
TC Name Type Sub-type Subsystem Accepted in Mode
Boot Maint.
Load Memory 36 1 PDHU Runtime Mairt.

The TC shdl contain the following informeation:
- The Start Address of the patch;

- The length of the patch;

- The patch data.

4.6.2 LOAD DATA EEPROM TELECOMMAND: TC(36,2)

URS-4.6.2.1 This teddlecommand shall be used to load pat of the PDHU Data
EEPROM area A specid TC veification procedure shal control that
the data patch on EEPROM not have impact on the SW gored in the
same EEPROM bank.
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TC Name Type Sub-type Subsystem Accepted in Mode
Load Idle.
Data EEPROM 36 2 PDHU In-Flight Test

The TC shdl contain the following information:

- The Start Address of the patch;

- The length of the patch;

- The patch content.

46.3 DUMPMEMORY TELECOMMAND: TC(36,3)

URS-4.6.3.1 This telecommand is used to dump some PDHU memory area.
TC Name Type Sub-type Subsystem Accepted in Mode
Boot Maint.
Idle.
Dump Memory 36 3 PDHU Rurtime Maint
InHight Test

The TC shdl contain the following informetion:

- The Start Address of the dump;

- Thelength of the dump;

- The dump content.

46.4 CALCULATE MEMORY CHECKSUM TELECOMMAND: TC(36,4)

URS-4.6.4.1 This telecommand is used to caculate checksum of the specified part of

PDHU memory area.
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TC Name Type Sub-type Subsystem Accepted in Mode
Boot Maint.
Memory Checksum Idle.
Request 36 4 PDHU Runtime Maint.
In-Hight Test
The TC shdl contain the following informetion:
- The Start Address of the memory areato be checked;
- The length of the memory areato be checked;
46,5 COPY MEMORY TELECOMMAND: TC(36,5)
URS-4.6.5.1 This tdlecommand is used to copy a memory area from the DATA

EEPROM to the DATA RAM or viceversa.

TC Name Type Sub-type Subsystem Accepted in Mode
Boot Maint.
Idle.
Copy Memory Request 36 5 PDHU Rurtime Maint.

InHight Test

The TC ghdl contain the following informeation:

- The Source memory start address,

- The Dedtination start address,

- The memory length.
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4.6.6 SUB-SYSTEM FEE RESET TELECOMMAND: TC(36,6)

URS-4.6.6.1 This telecommand is used to reset the Sub-System FEEs.
TC Name Type Sub-type Subsystem Accepted in Mode
Boot Maint.
Idle.
Sub- System FEE Reset 36 6 PDHU Runtime Mart.
InHight Test
The TC shdl contain the following informetion:
- The ID code of the Sub-System FEE to be reset.
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4.7 TELEMETRY MANAGEMENT TELECOMMANDS (TYPE=37)

471 REPORT TM PACKET GENERATION STATUS: TC(37,1)

URS-4.7.1.1 On reception of this TC, a report showing the generation datus of al
the P/IL TM packets shall be generated and downlinked to the ground.

TC Name Type Sub-type Subsystem Accepted in Mode
Boot Maint.
Report TM Pkt Runtime Maint.
Generation Status 37 1 PDHU Ide
In-Hight Test

4.7.2 ENABLE GENERATION OF TM PACKETS: TC(37,2)

URS-4.7.2.1 On reception of this TC, generation of the specified PIL TM packets
shdll be enabled.
TC Name Type Sub-type Subsystem Accepted in Mode
Boot Maint.
Enable Generation Runtime Maint.
of specific TM Packets 37 2 PDHU Ide
In-Flight Test

The TC shdl contain the following informeation:

- The addresses of the P/L TM Packets to be enabled.
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4.7.3 DISABLE GENERATION OF TM PACKETS: TC(37,3)

URS-4.7.3.1 On reception of this TC, generation of the specified PIL TM packets
shdl be enabled.
TC Name Type Sub-type Subsystem Accepted in Mode
Boot Maint.
Disable Generation Runtime Maint.
of specific TM Packets | o' 3 PDHU Ide
In-Hight Test
The TC shdl contain the following informeation:
- The addresses of the PIL TM Packets to be enabled.
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4.8 TEST COMMANDS (TY PE=38)

48.1 TEST COMMAND: TC(38,1)

URS-4.8.1.1 This telecommand is required to have a confirmation that the link to the
goplication is operationd. PDHU will response to the telecommand
issuing a Successful Command A cceptance Report (TM 33.2)

TC Name Type Sub-type Subsystem Accepted in Mode
Test Command 38 1 PDHU All
Any information contained in this document is property of the AGILE TEAM DWG
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4.9 GPSAND SSMANAGEMENT TELECOMMANDS (TY PE=39)

TBD
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APPENDIX A
Housekeepings List
HK SIS Pourpose Measure | HK type Position No Sa;glréle Range of | Bi/HK
No. ID P yp ' measure | [bit]
[sec]
1 HvVDB/
AC analog FEE .
1 AC TOP -50C
1 AC temperature | temperature| analogic [4 AC LAT 6 16 +60°C 8
0-1300
2 AC HV voltage analogic PSU 2 16 Volts 8
ratemeters
of TOP and AC-
LAT
3 AC discriminators | ratemeter digital PDHU 15 16 - 24
-50C°
4 ST temperature |temperature| analogic | twoeach FTB | 4 16 +60°C 8
-50C°
5 ST temperature | temperature| analogic Si layer 4 16 +60°C 8
After regulation
6 ST Silicon bias voltage analogic on FEB 12 16 0-200 Volts 8
Silicon bias After regulation
7 ST current current analogic on FEB 12 16 0-300 mA 8
FEB current Between TAAL
to TAAL supply and latch_up
8 ST on line +/-2V current analogic controll 24 16 0-1 A, TBC 8
12 AC-vetoed ratemeters of
6 X views
and 6 Z views for 6
alternating planes
1 ratemeter of not AC-
vetoed
first X view*. L.
9 ST ratemeter digital PDHU 13 16 - 16
-50C°
10 SA temperature | temperature| analogic SA 36 16 +60°C 8
-50C°
11 SA temperature | temperature| analogic SA 16 16 +60°C 8
12 SA 2.3V voltage voltage analogic SA 32 16 0-3Vv 8
According
to
Silicon bias each
voltage; Secondary
+/- 5V analog; SA supply
13 SA 5V digital voltage analogic SA 10 16 8
Silicon bias
14 SA current current analogic | SA detectors 4 16 TBD 8
15 SA | MGOs single-hit| ratemeter digital SA 16 16 - 16
*The not AC-voeted ratemeter shall be coded with 10bits on the integration time of 16ms.
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HK SIS Pourpose Measure |HK type Position No Sa:glgle Range of | Bit/HK
No. ID P yp ' [sec] measure | [bit]
16 SA MGOs multi-hit [ ratemeter digital SA 16 16 - 16
Events rejected
by
coincidence with
17 SA AC top ratemeter digital SA 4 16 - 16
Events rejected
by
coincidence with
18 SA AC LAT ratemeter digital SA 4 16 - 16
Events rejected
by
coincidence with
19 SA ST ratemeter digital SA 4 16 - 16
Events rejected
by
coincidence with
20 SA MCAL ratemeter digital SA 4 16 - 16
21 SA | Energy rejection| ratemeter digital SA 4 16 - 16
22 SA Good Events ratemeter digital SA 16 16 - 16
Bar side -50C°
23 |MCAL| temperature temperature | analogic| EL. Board 6 16 +60°C 8
One for each
24 [ MCAL PD voltage voltage analogic| MCAL side 2 16 0-28 Volts 8
+5 digital,
+5
Electronic analogic,
board -5 analogic
25 | MCAL voltage voltage analogic MCAL 3 16 for 8
ratemeters
of sum bar/side
bar signals —
26 [ MCAL Board X* ratemeter digital MCAL 45 1440 - 16
ratemeters
of sum bar/side
bar signals —
27 | MCAL Board Z* ratemeter digital MCAL 45 1440 - 16
ratemeters
from HK. No. 13
28 [ MCAL and 14* ratemeter digital MCAL 2 16 - 16
ratemeter fast
29 | MCAL trigger ratemeter digital MCAL 1 16 - 16
* The Housekeegping TM Report TM(32,1) shal contain the addresses of the ratemeters sampled in the current
packet
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HK
No. ID

SIS

Pourpose

Measure

HK type

Position

No.

Sample
rate
[sec]

Range of
measure

Bit/HK
[bit]

30

PDHU

ppm correction
for 1 sec
windows time ,
are required 16
values contained
in one HK
packet

ratemeter

digital

PDHU

16

+1000 -
1000
(TBV)

16

31

PDHU

Bkg Flag value

digital

PDHU

16

32

PDHU

TPT address

digital

PDHU

16

33

PDHU

PDHU-OBDH
Data Link:
Data Exchange
errors

ratemeter

digital

PDHU

16

16

34

PDHU

PDHU-OBDH
Data Link:
Response

Frame
transmission
errors

ratemeter

digital

PDHU

16

16

35

PDHU

PDHU-OBDH
Data Link:
Data Frame
transmission
errors

ratemeter

digital

PDHU

16

16

36

PDHU

ratemeter
of T1_YES
signal

ratemeter

digital

PDHU

16

16

37

PDHU

ratemeter
of R_trig_ NO
signal

ratemeter

digital

PDHU

16

16

38

PDHU

ratemeter
of T1.5_NO
signal

ratemeter

digital

PDHU

16

16

39

PDHU

Software
Scientific
Monitoring
Ratemeters

ratemeter

digital

PDHU

70
(TBC)

16

16

40

PDHU

GRID Memory
buffer
occupation in the
TAB
(events zero-
suppressed)

digital

digital

PDHU

16

16
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HK Sample Range of |Bit/HK
No. ID SIS Pourpose Measure |HK type| Position No. [rsa;s] measure | [bit]
Memory buffer
SA
41 PDHU occupation digital digital PDHU 1 16 - 16
Memory buffer
MCAL
42 | PDHU occupation digital digital PDHU 1 16 - 16
Number of
packet telemetry
packet sent to
43 PDHU the OBDH ratemeter digital PDHU 1 16 - 16
-50C°
44 | PDHU| temperature temperature | analogic PDHU 3 16 +60°C 8
-50C°
45 PSU temperature temperature | analogic PSU 4 16 +60°C 8
All
secondary Secondary
46 PSU | voltage supply voltage analogic PSU 13 16 Values 8
DC-DC primary All Primary
47 PSU currents currents analogic PSU 13 16 values 8
All
secondary Secondary
48 PSU | voltage supply voltage analogic PSU 13 16 Values 8
DC-DC primary All Primary
49 PSU currents currents analogic PSU 13 16 values 8
DC_DC
converters
50 PSU status on/off digital digital PDHU 13 16 1-0 1
51 GPS TBD TBD TBD GPS 2 16 TBD 16
52 SS. TBD TBD TBD SS 4 16 TBD 16
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APPENDIX B

Telemetry packetsList

SAFE NOMINAL TEST
MODE Boot Runtime Shutdown Off INIT-1 | INIT-2] INIT-3| IDLE OBS In-Flight
Maint Anomaly SET-UP & Test
PROC
TM TYPE TM Subtype
Periodic TM Reports Housekeeping Report X X X X X X
Telecommand Verification Successful Command Acceptance Report X X X X X X
Unsuccessful Command Acceptance Report X X X X X X
Successful Command Execution Report X X X X X X
Unsuccessful Command Execution Report X X X X X X
Event TM Reports Boot Report X X
Automatic Transition Report X X X X
Exception TM Reports Buffer Saturation Report X X
Buffer Desaturation Report X X
Latch-up Report X X X X X
P/L Sub-Systems Link Anomaly Report X X X X X X
Software Error Report X X X X X
Monitoring Report X X X X X X
P/L Configuration TM Reports General P/L Configuration Report X X X
Memory Maint. TM Reports Memory Dump Report X X X X
Memory Checksum Report X X X X
Telemetry Manag. TM Reports TM Packet Generation Status Report X X X X
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SAFE

NOMINAL

TEST

MODE

Boot
Maint

Runtime
Anomaly

Shutdown

Off INIT-1

INIT-2] INIT-3

IDLE
SET-UP|

OBS

PROC

In-Flight
Test

TM TYPE

TM Subtype

Science Data

GRID Events Report

GRID Calibration Report

ST Pedestal Report

ST Electrical Calibration Report

SA Events Report

SA Imaging Report

SA Burst Imaging Report

MCAL Burst Events Report

MCAL Burst Calibration Report

MCAL Burst Electrical Calibration Report

Burst Fast Ratemeters Report

Burst Alert

Scientific ratemeters Report

Star Sensor Data Report

Star Sensor for S/C ACS Report

x

x

x

GPS Data Report

XAIXPX X IX XXX PXIX XXX X

XIX XX IXIXPXIX XXX XXX IX
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Telecommand packetsList

SAFE

NOMINAL

TEST

MODE

Boot
Maint.

Runtime
Anomaly

Shutdown

Off

INIT-1

INIT-2| INIT-3

IDLE
SET-

OBS

PROC

In-Flight
Test

TCTYPE TC Subtype

TASK Start Task

MANAG. TC Stop Task

Scient. Config. Par. Telecommand

GRID Obs. HW Set-up Telecommand

GRID Obs. SW Set-up Telecommand (Step-1)

GRID Obs. SW Set-up Telecommand (Step-2)

AC Dig. FEE Obs. Set-up Telecommand

AC FEE Cal. Set-up Telecommand

LOAD ST General Obs. Set-up Telecommand

CONFIG. PAR. |ST Ladder Obs. Set-up Telecommand

TC ST Cal. Set-up Telecommand

SA General Obs. Set-up Telecommand

SA Daisy Chain Obs. Set-up Telecommand

SA Cal. Set-up Telecommand

MCAL Obs. Set-up Telecommand

MCAL Cal. Set-up Telecommand

Burst Search General Set-up Telecommand

Burst Search HW Set-up Telecommand

SA Burst Search SW Set-up Telecommand

SA Imaqing Set-up Telecommand

TM Partition Tables Load Telecommand

XX X IXIX IXXIXIXIXIXKIXXKIXIXIXIXIX|X

XPX X O IXIX IXPXIXPXIXIXEKXIXKIXXIX XXX
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SAFE

NOMINAL

TEST

MODE

Boot
Maint.

Runtime
Anomaly

Shutdown

Off

INIT-1

INIT-2] INIT-3

IDLE
SET-
UP

OBS In-Flight
& Test
PROC

TCTYPE TC Subtype

Dynamic Config. Table Load Telecommand

Dynamic Config. Table Enable Telecommand

Special Orbital Phases Manag. Telecommand

Star Sensors Switch Telecommand

LOAD Monitoring Set-up Telecommand

CONFIG. PAR. |AC Power Supply Set-up Telecommand

TC (continued) |ST Power Supply Set-up Telecommand

SA Power Supply Set-up Telecommand

MCAL Power Supply Set-up Telecommand

SS Power Supply Set-up Telecommand

GPS Power Supply Set-up Telecommand

XXX IXIXIX|IXXIXKXIX

XIXPIXIXIXIXPXPXKIX

REP. P/L

CONEIG. TC Report P/L Config. Telecommand

x

x
x

Enter INIT-1 Mode Telecommand

Enter INIT-2 Mode Telecommand

MODE Enter IDLE Mode Telecommand

TRANSITION |Enter OBS. & PROC. Mode Telecommand

TC Enter BOOT MAINT. Mode Telecommand

Enter RUNTIME MAINT. Mode Telecommand

Enter SHUTDOWN Mode Telecommand

Enter IN-FLIGHT TEST Mode Telecommand
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SAFE NOMINAL TEST
MODE Boot Runtime | Shutdown | Off |INIT-1]INIT-2|INIT-3] IDLE OBS In-Flight
Maint. | Anomaly SET- & Test
UP PROC
TCTYPE TC Subtype
Load Memory Telecommand X X
MEMORY Load Data EEPROM Memory Telecommand X X
MAINTENANCE |Dump Memory Telecommand X X X X
TCs Calc. Memory Checksum Telecommand X X X X
Copy Memory Telecommand X X X X
S/S FEE Reset Telecommand X X X X
™ Report TM Packet Gen. Status X X X X
MANAGEMENT Enable Gen. Of all TM Packets X X X X
TCs Disable Gen. Of all TM Packets X X X X
TEST
COMMANDS Test Command X X X X X X X X X X
SS AND GPS
MANAG. TCs TBD
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