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Data Storage

▼Status
❑ From CDMU supplier (SES) design each mass memory

packet store is allocated to one single Virtual Channel
�housekeeping and science data shall have to be stored in

different packet stores. This was an option and becomes
mandatory.

�baseline packet stores organization is to have per
observation period (typically 24h or 48h) , for each
instrument, one store for housekeeping data and one store
for science data.

�proposal for operation is to set the size of each packet store
(basically HK store size should not vary) as part of the
programmation of the observation phases, based on the
foreseen data distribution.

ANNEX 2
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1553 Addresses assignment (1)

▼present status
❑ use of LCL’s protected against permanent ON single

failure (double switch) has drawbacks in terms of voltage
drop, cost
�this is not to be baselined for instruments DPU’s

❑ 6 data handling 1553 bus subscribers have been identified
for Herschel, 5 for Planck.
�1553 capacity is 31 dedicated addresses

❑ increase of mission robustness is achieved if one 1553
address is allocated per Remote Terminal

▼Proposal
❑ Instruments shall consider the possibility to have one 1553

address for each RT

ANNEX 3
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Usage of PS ICD by instruments

▼Usage of PS ICD by instruments
ANNEX 4
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To : Otto, Ken
From : Luc Dubbeldam
Date : 18 March 2002

Re : HIFI PS-ICD usage

The Packet Structure ICD (SCI-PT-ICD-07527 describes the packet services and low-level
packet transfer protocol messages to be available on the Herschel spacecraft for the control and
transfer of data between different subsystems. This note defines those services and messages
that will be used by the HIFI instrument.
The purpose of this note is only a comparason between PACS, SPIRE and HIFI. It is therefore
for information only. It follows the structure of the technote SPIRE PS-ICD usage, SPIRE-RAL-
NOT-001190.

1. APIDS

The Application ID is used to identify the source or destination of a telemetry packet. Herschel
uses different APIDs for different types of packet (see AD1) as well as for different instruments.
The APIDS to be used by SPIRE are given in the following table:

ID Telemetry types APID
(hex)

APID1 HIFI Telecommands, Telecommand Verification and
Events

400

APID2 Periodic Housekeeping
Parameter scans
Memory management

402

APID3 Nominal science from HRS-H 404
APID4 Nominal science from HRS-V 405
APID5 Nominal science from WBS-H 406
APID6 Nominal science from WBS-V 407
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2. PACKET TRANSFER PROTOCOL

At the low-level the Packet Transfer Protocol provides a series of sub-address messages to control and
transfer data between subsystems. Some of these implement the packet transfer itself, others provide
alternative methods of transferring data and controlling the transfer. This section identifies the sub-
addresses used/accepted by the SPIRE instrument.

Description Sub-address(es) Comments

SA 0R Used to identify the RT addressed in this
subframe. The instrument responds only to its
own address.

Mode Command

SA 0T, 31T, 31R Not Used
Unit Control SA 1R, 1T Not Used
Data Send SA 2T, 3T, 4T,

7T, 9T, 29T
Not Used

Data Receive SA 2R, 7R, 9R,
15R-26R, 29R

Not Used

Asynchronous Short
Commands

SA 3R, 4R Not used

Event Messages SA 5R, 5T, 6R,
6T

Not Used

SA 8T Not usedTime Messages
SA 8R Used to transfer spacecraft time from CDMU to

instrument (in subframe 33) rather than use
packet service (9,5)

Packet Transfer
    TM Transfer Request SA 10T Used by instrument to indicate to CDMU that a

TM packet is ready to transfer
    TM Transfer Confirmation SA 10R Not Used – ignored by the instrument
    TC Transfer Confirmation SA 27T Instrument sends a copy of TC Transfer

Descriptor to indicate reception of TC
    TC Transfer Descriptor SA 27R Used by the instrument to prepare for TC transfer
TM Data Send SA 11T-26T Used to transfer TM packets from instrument to

CDMU
TC Data Receive SA 11R-14R Used to transfer TC packets from CDMU to

instrument
Low-level Commands SA 28T, 28R Not Used
Data Wrap SA 30T, 30R Not Used, TBC

Note: This is mandatory according to the PS-ICD
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3. TELECOMMAND PACKET TYPES

The Packet Structure ICD defines many types of service that can be provided by an application. The
following table shows the telecommand packet types that will be accepted by the HIFI instrument.

Description Service
Type

Service
Sub-Type

Comments Diff wrt
SPIRE

Telecommand Verification Service 1 N/A
Device Command Distribution 2 Not Used
Housekeeping and Diagnostic Data
Reporting

Not Used x

Event Reporting 5 N/A
Memory Management
Load Memory Using Absolute Addresses 6 2
Dump Memory Using Absolute Addresses 6 5
Check Memory Using Absolute Addresses 6 9
Function Management
Start Function 8 1
Stop Function 8 2
Perform Activity of Function 8 4
Report Function Status 8 5 Not Used x
Time Management
Synchronise User 9 3 Not Used
Enable Time Synchronisation 9 4 Not Used (TBC)
Time Code 9 5 Not Used (TBC)
Verify User Time 9 6 Not Used
Enable Time Verification 9 7
Synchronise Central Time Reference 9 10 Not Used
On-Board Scheduling 11 Not Used
On-Board Monitoring
Enable Monitoring of Parameters 12 1
Disable Monitoring of Parameters 12 2
Clear Monitoring List 12 4
Modify Monitoring List 12 5
Delete Parameters from Monitoring List 12 6
Report Current Monitoring List 12 8
Packet Transmission Control
Enable Generation of Telemetry Packets 14 1
Disable Generation of Telemetry Packets 14 2
Report Enabled Telemetry Packets 14 3
On-Board Storage and Retrieval 15 Not Used
On-Board Traffic Management 16 Not Used
Test Service
Perform Connection Test 17 1
On-Board Control procedures 18 Not Used
Action/Event Service 19 Not Used
Information Distribution Service Not Used x
Science Data 21 N/A
Context Saving Service TBD
Report Context 22 1 (TBC) Not Used x
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4. TELEMETRY PACKET TYPES

The Packet Structure ICD  defines many types of service that can be provided by an application. The
following table shows the telemetry packet types that will be produced by the HIFI instrument.

Description Servic
e Type

Service
Sub-
Type

Comments Different wrt
SPIRE

Telecommand Verification Service
Telecommand Acceptance Report - Success 1 1
Telecommand Acceptance Report - Failure 1 2
Telecommand Execution Report - Started 1 3 Not Used x
Telecommand Execution Report - Progress 1 5 Not Used x
Telecommand Execution Report - Completed 1 7 Not Used x
Telecommand Execution Report - Failure 1 8
Telecommand Contents Report 1 9 Not Used
Device Command Distribution 2 N/A
Housekeeping and Diagnostic Data
Reporting
HK Parameter Report Definitions Report 3 10 Not Used x
Diagnostic Parameter Definitions Report 3 12 Not Used x
Housekeeping Parameter Report 3 25
Diagnostic Parameter Report 3 26 Not Used x
Event Reporting
Event Report 5 1
Exception Report 5 2
Error/Alarm Report 5 4
Memory Management
Memory Dump, Absolute Addresses 6 6
Memory Check Report, Absolute Addresses 6 10
Function Management
Function Status Report 8 6 Not Used x
Time Management
Central Time Reference 9 8 Not Used
Time Verification Report 9 9
On-Board Scheduling 11 Not Used
On-Board Monitoring
Current Monitoring List Report 12 9 generated by

CDMS
?

Packet Transmission Control
Enabled Telemetry Packets Report 14 4
On-Board Storage and Retrieval 15 Not Used
Test Service
Connection Test Report 17 2
On-Board Control procedures 18 Not Used (TBC)
Action/Event Service 19 Not Used
Information Distribution Service
Distributed Information Packets Report 20 5 Not Used x
Science Data
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Nominal Science Data Report 21 1
Science Type B Data Report 21 2 Not Used x
Diagnostic Science Data Report 21 3
Auxiliary Science Data Report 21 4 Not Used x
Context Saving Service 22 TBD
Context Report 22 2 (TBC) Not Used x



IFSI
CNR

HerschelPACS
PS-ICD Usage

Ref.: PACS-CR-TN-015
Issue: 1
Date: 20thMarch2002
Page: 1 of 6

HerschelPACS

PS-ICD Usage
DocumentRef.: PACS-CR-TN-015

Issue: 1

Preparedby: StefanoPezzuto Date: 20thMarch2002

Approvedby: RenatoOrfei



IFSI
CNR

HerschelPACS
PS-ICD Usage

Ref.: PACS-CR-TN-015
Issue: 1
Date: 20thMarch2002
Page: 2 of 6

1 Intr oduction

The Packet StructureICD (SCI-PT-ICD-07527,hereinafterPS-ICD)describesthe packet servicesandlow-
level packet transferprotocolmessagesto beavailableon theHerschelspacecraftfor thecontrolandtransfer
of databetweendifferentsubsystems.This notedefinesthoseservicesandmessagesthatwill beusedby the
PACSinstrument.

2 APID allocation

TheApplicationID is usedto identify thesourceor destinationof a telemetrypacket. Herschelusesdifferent
APIDs for different typesof packet aswell asfor different instruments.The APIDs available to PACS are
definedin thePS-ICDandreportedin thefollowing table:

ID Telemetry types APID
APID 1 PACSTelecommands,all telemetrypackets(excepthousekeepingandsciencedata) 0x480
APID 2 PACSPeriodichousekeeping 482
APID 3 PACSSciencedata(blueSPU) 484
APID 4 PACSSciencedata(redSPU) 485
APID 5 PACSDiagnosticdata 486

3 Packet Transfer Protocol

At thelow-level thePacketTransferProtocolprovidesaseriesof sub-addressmessagesto controlandtransfer
databetweensubsystems.Someof theseimplementthepacket transferitself, othersprovidealternativemeth-
odsof transferringdataandcontrolling the transfer. This sectionidentifiesthesub-addressesused/accepted
by thePACSinstrument.

Description Sub-address(es) Comments
ModeCommand SA 0R Usedto identify the RT addressedin this sub-

frame. The instrumentrespondsonly to its own
address

SA 0T, 31T, 31R Not Used
Unit Control SA 1R Not Used

SA 1T Usedto transmitinstrumentstatus
Data Send SA 2T, 3T, 4T, 7T, Not Used

9T, 29T
Data Receive SA 2R,7R,9R, Not Used

15R–26R,29R
AsynchronousShort Commands SA 3R,4R Not Used
Event Messages SA 5R,5T, 6R,6T Not Used
TimeMessages SA 8T Not Used

SA 8R Used to transfer spacecrafttime from CDMU
to instrument(in subframe33) rather than use
packet service(9,5)

Packet Transfer
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TM TransferRequest SA 10T Usedby instrumentto indicateto CDMU thata
TM packet is readyto transfer

TM TransferConfirmation SA 10R Not Used- ignoredby theinstrument
TC TransferConfirmation SA 27T Instrumentsendsacopy of TC TransferDescrip-

tor to indicatereceptionof TC
TC TransferDescriptor SA 27R Usedby theinstrumentto preparefor TC transfer

TM Data Send SA 11T-26T Usedto transferTM packetsfrom instrumentto
CDMU

TC Data Receive SA 11R-14R Usedto transferTC packetsfrom CDMU to in-
strument

Low-level Commands SA 28T, 28R Not Used
Data Wrap SA 30T, 30R Not Used,TBC

Note:Thisismandatoryaccordingto thePS-ICD

4 TelecommandPacket Types

ThePacketStructureICD definesmany typesof servicethatcanbeprovidedby anapplication.Thefollowing
tableshows theactiontakenby thePACSinstrumentaccordingto thefollowing conventions:

� Accepted:thecommandis acceptedandexecuted;

� Rejected:the receptionof suchtype/subtypecausesDPU to reject the command(with a TM packet
(1,2),TC Acceptance- Failure);

� Ignored:this commandis acceptedbut notexecutedatall;

� Executed/Ignored:this commandis acceptedby DPU, but its executiondependson the statusof the
DPU and,in somecase,canbeignored(for instance,a requestto deleteanOn-BoardProcedurewhich
is runningat themomentof receptionof thecommand).

Description Service Service Action
Type Sub-Type

TelecommandVerification Service 1 Any Rejected
DeviceCommand Distribution 2 Any Rejected
Housekeepingand DiagnosticData Reporting 3 Any Rejected
Not Used 4 Any Rejected
Event Reporting 5 Any Rejected
Memory Management
LoadMemoryUsingAbsoluteAddresses 6 2 Executed
DumpMemoryUsingAbsoluteAddresses 6 5 Executed
CheckMemoryUsingAbsoluteAddresses 6 9 Executed
Not Used 7 Any Rejected
Function Management
StartFunction 8 1 Ignored
StopFunction 8 2 Ignored
PerformActivity of Function 8 4 Executed
ReportFunctionStatus 8 5 Ignored
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Time Management
SynchroniseUser 9 3 Rejected
EnableTimeSynchronisation 9 4 Rejected
TimeCode 9 5 Rejected
Verify UserTime 9 6 Rejected
EnableTimeVerification 9 7 Executed
SynchroniseCentralTimeReference 9 10 Rejected
Not Used 10 Any Rejected
On-Board Scheduling 11 Any Rejected
On-Board Monitoring 12 Any Rejected
Not Used 13 Any Rejected
Packet TransmissionControl
EnableGenerationof TelemetryPackets 14 1 Executed
DisableGenerationof TelemetryPackets 14 2 Executed

(Ignoredfor TM (1,1)–(1,2))
ReportEnabledTelemetryPackets 14 3 Executed
On-Board Storageand Retrieval 15 Any Rejected
On-Board Traffic Management 16 Any Rejected
TestService
PerformConnectionTest 17 1 Executed
On-Board Control Procedure
LoadProcedure 18 1 Executed/Ignored
DeleteProcedure 18 2 Executed/Ignored
StartProcedure 18 3 Executed/Ignored
StopProcedure 18 4 Executed/Ignored
SuspendProcedure 18 5 Executed/Ignored
ResumeProcedure 18 6 Executed/Ignored
CommunicateParametersto aProcedure 18 7 Executed/Ignored
ReportList of On-boardControlProcedures 18 8 Executed
ReportList of ActiveOn-boardControlProcedure 18 10 Executed
ReportOBCPStatus 18 12 Executed
Event/Action Service 19 Any Rejected
Inf ormation Distribution Service
EnableDistribution of InformationTC Packets 20 1 Rejected
DisableDistribution of InformationTC Packets 20 2 Rejected
ReportDistributedInformationPackets 20 3 Rejected
InformationTelecommand 20 4 Executed

(DetailsareTBD)
ScienceData 21 Any Rejected
Context Saving Service 22 Any Rejected
Undefined Any � 22 Any Rejected
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5 TelemetryPacket Types

ThePacketStructureICD definesmany typesof servicethatcanbeprovidedby anapplication.Thefollowing
tableshows thetelemetrypacket typesthatwill beproducedby thePACSinstrument

Description Service Service Comments
Type Sub-Type

TelecommandVerification Service
TelecommandAcceptanceReport- Success 1 1
TelecommandAcceptanceReport- Failure 1 2
TelecommandExecutionReport- Started 1 3
TelecommandExecutionReport- Progress 1 5 Not Used
TelecommandExecutionReport- Completed 1 7
TelecommandExecutionReport- Failure 1 8
TelecommandContentsReport 1 9 Not Used
DeviceCommand Distribution 2 N/A
Housekeepingand DiagnosticData Reporting
HK ParameterReportDefinitionsReport 3 10 Not Used
DiagnosticParameterReportDefinitionsReport 3 12 Not Used
HK ParameterReport 3 25
DiagnosticParameterReport 3 26 Not Used
Event Reporting
EventReport 5 1
ExecutionReport 5 2
Error/AlarmReport 5 4
Memory Management
MemoryDump,AbsoluteAddresses 6 6
MemoryCheckReport,AbsoluteAddresses 6 10
Function Management
FunctionStatusReport 8 6 Not Used
Time Management
CentralTimeReference 9 8 Not Used
TimeVerificationReport 9 9
On-Board Scheduling 11 N/A
On-Board Monitoring 12 Not Used
Packet TransmissionControl
EnabledTelemetryPacketsReport 14 4
On-Board Storageand Retrieval 15 N/A
On-Board Traffic Management 16 N/A
TestService
ConnectionTestReport 17 2
On-Board Control Procedure
On-boardControlProceduresList Report 18 9
Active On-boardControlProceduresList Report 18 11
OBCPStatusReport 18 13
Event/Action Service 19 N/A
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Inf ormation Distribution Service 20 Not Used
ScienceData
NominalScienceDataReport 21 1
ScienceTypeB DataReport 21 2
DiagnosticScienceDataReport 21 3
Auxiliary ScienceDataReport 21 4 Not Used
Context Saving Service 22 Not Used
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SPIRE SPIRE PS-ICD Usage

The Packet Structure ICD (SCI-PT-ICD-07527 describes the packet services and low-level packet transfer
protocol messages to be available on the Herschel spacecraft for the control and transfer of data between different
subsystems. This note defines those services and messages that will be used by the SPIRE instrument.

1. APIDS

The Application ID is used to identify the source or destination of a telemetry packet. Herschel uses different
APIDs for different types of packet (see AD1) as well as for different instruments. The APIDS to be used by
SPIRE are given in the following table:

ID Telemetry types APID
(hex)

APID1 SPIRE Telecommands, Telecommand Verification and Events 500
APID2 SPIRE Periodic Housekeeping 502
APID3 SPIRE Photometer Science Data 504
APID4 SPIRE Spectrometer Science Data 505
APID5 SPIRE Mechanism Science Data 506

2. PACKET TRANSFER PROTOCOL

At the low-level the Packet Transfer Protocol provides a series of sub-address messages to control and transfer
data between subsystems. Some of these implement the packet transfer itself, others provide alternative methods of
transferring data and controlling the transfer. This section identifies the sub-addresses used/accepted by the SPIRE
instrument.

Description Sub-address(es) Comments
SA 0R Used to identify the RT addressed in this subframe. The

instrument responds only to its own address.
Mode Command

SA 0T, 31T, 31R Not Used
Unit Control SA 1R, 1T Not Used
Data Send SA 2T, 3T, 4T, 7T,

9T, 29T
Not Used

Data Receive SA 2R, 7R, 9R,
15R-26R, 29R

Not Used

Asynchronous Short Commands SA 3R, 4R Not used
Event Messages SA 5R, 5T, 6R, 6T Not Used

SA 8T Not usedTime Messages
SA 8R Used to transfer spacecraft time from CDMU to

instrument (in subframe 33) rather than use packet
service (9,5)

Packet Transfer
    TM Transfer Request SA 10T Used by instrument to indicate to CDMU that a TM

packet is ready to transfer
    TM Transfer Confirmation SA 10R Not Used – ignored by the instrument
    TC Transfer Confirmation SA 27T Instrument sends a copy of TC Transfer Descriptor to

indicate reception of TC
    TC Transfer Descriptor SA 27R Used by the instrument to prepare for TC transfer
TM Data Send SA 11T-26T Used to transfer TM packets from instrument to CDMU
TC Data Receive SA 11R-14R Used to transfer TC packets from CDMU to instrument
Low-level Commands SA 28T, 28R Not Used
Data Wrap SA 30T, 30R Not Used, TBC

Note: This is mandatory according to the PS-ICD
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3. TELECOMMAND PACKET TYPES

The Packet Structure ICD (AD1) defines many types of service that can be provided by an application. The
following table shows the telecommand packet types that will be accepted by the SPIRE instrument.

Description Service
Type

Service
Sub-Type

Comments

Telecommand Verification Service 1 N/A
Device Command Distribution 2 Not Used
Housekeeping and Diagnostic Data Reporting
Define New HK Parameter Report 3 1
Define New Diagnostic Parameter Report 3 2
Clear HK Parameter Report Definitions 3 3
Clear Diagnostic Parameter Report Definitions 3 4
Report HK Parameter Report Definitions 3 9
Report Diagnostic Parameter Report Definitions 3 11
Event Reporting 5 N/A
Memory Management
Load Memory Using Absolute Addresses 6 2
Dump Memory Using Absolute Addresses 6 5
Check Memory Using Absolute Addresses 6 9
Function Management
Start Function 8 1
Stop Function 8 2
Perform Activity of Function 8 4
Report Function Status 8 5
Time Management
Synchronise User 9 3 Not Used
Enable Time Synchronisation 9 4 Not Used (TBC)
Time Code 9 5 Not Used (TBC)
Verify User Time 9 6 Not Used
Enable Time Verification 9 7
Synchronise Central Time Reference 9 10 Not Used
On-Board Scheduling 11 Not Used
On-Board Monitoring
Enable Monitoring of Parameters 12 1
Disable Monitoring of Parameters 12 2
Clear Monitoring List 12 4
Modify Monitoring List 12 5
Delete Parameters from Monitoring List 12 6
Report Current Monitoring List 12 8
Packet Transmission Control
Enable Generation of Telemetry Packets 14 1
Disable Generation of Telemetry Packets 14 2
Report Enabled Telemetry Packets 14 3
On-Board Storage and Retrieval 15 Not Used
On-Board Traffic Management 16 Not Used
Test Service
Perform Connection Test 17 1
On-Board Control procedures 18 Not Used
Action/Event Service 19 Not Used
Information Distribution Service
Enable Distribution of Information TC Packets 20 1
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Disable Distribution of Information TC Packets 20 2
Report Distributed Information Packets 20 3
Information Telecommand 20 4
Science Data 21 N/A
Context Saving Service TBD
Report Context 22 1 (TBC)

4. TELEMETRY PACKET TYPES

The Packet Structure ICD (AD1) defines many types of service that can be provided by an application. The
following table shows the telemetry packet types that will be produced by the SPIRE instrument.

Description Service
Type

Service
Sub-Type

Comments

Telecommand Verification Service
Telecommand Acceptance Report - Success 1 1
Telecommand Acceptance Report - Failure 1 2
Telecommand Execution Report - Started 1 3
Telecommand Execution Report - Progress 1 5
Telecommand Execution Report - Completed 1 7
Telecommand Execution Report - Failure 1 8
Telecommand Contents Report 1 9 Not Used
Device Command Distribution 2 N/A
Housekeeping and Diagnostic Data Reporting
HK Parameter Report Definitions Report 3 10
Diagnostic Parameter Definitions Report 3 12
Housekeeping Parameter Report 3 25
Diagnostic Parameter Report 3 26
Event Reporting
Event Report 5 1
Exception Report 5 2
Error/Alarm Report 5 4
Memory Management
Memory Dump, Absolute Addresses 6 6
Memory Check Report, Absolute Addresses 6 10
Function Management
Function Status Report 8 6
Time Management
Central Time Reference 9 8 Not Used
Time Verification Report 9 9
On-Board Scheduling 11 Not Used
On-Board Monitoring
Current Monitoring List Report 12 9
Packet Transmission Control
Enabled Telemetry Packets Report 14 4
On-Board Storage and Retrieval 15 Not Used
Test Service
Connection Test Report 17 2
On-Board Control procedures 18 Not Used (TBC)
Action/Event Service 19 Not Used
Information Distribution Service
Distributed Information Packets Report 20 5
Science Data
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Nominal Science Data Report 21 1
Science Type B Data Report 21 2
Diagnostic Science Data Report 21 3
Auxiliary Science Data Report 21 4
Context Saving Service 22 TBD
Context Report 22 2 (TBC)
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1553 Addresses assignment (2)

▼Proposed Data Handling Bus Address assignment
Engineering  Unit Address Science

Instrument
Address accept

ability
Inst

Proposal

CDMU A 1 (reserved) HFI A/HIFI A 16 Ok HIFI A
CDMU B 2 (reserved) HFI B/HIFI B 17
ACC A 3 LFI A/SPIRE A 18
ACC B 4 LFI B/SPIRE B 19 Ok HIFI B
PCDU A 5 SCE A/PACS A 20
PCDU B 6 SCE B/PACS B 21 Ok SPIRE A
CCU A 7 Spare 22 Ok SPIRE B
CCU B 8 Spare 23
Spare 9 Spare 24
Spare 10 Spare 25 Ok PACS A
Spare 11 Spare 26 Ok PACS B
Spare 12 Spare 27
Spare 13 Spare 28 Ok
Spare 14 Spare 29
Spare 15 Spare 30

reserved for
broadcast

31
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TM/TC Modes (1)

▼Currently :
❑ Instrument HK specification is 2kbps/instruments=6kbps in

total
❑ spacecraft HK specification is 5kbps (present estimate is

~9kbps, attitude reconstruction requirement being the
major contributor)

❑ the Low bit rate on LGA permits to download 5kbps on
New Norcia and 500bps on Kourou
�low bit rate is used in nominal after separation from the

Launcher (HK1 satellite mode) and in safe mode
�current defined instruments HK rates are not consistent with

the available link performance on Low Gain Antennae
�all real time housekeeping (S/C +scieince) is on Virtual

Channel 0 (VC0)

ANNEX 5
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▼Alternatives

�no instrument HK shall be transmitted when on Low Gain
Antennae (not really acceptable…) OR

�a limited bandwidth shall be reserved for instruments HK
when on LGA; ASPI proposal is 20%

�instruments define dedicated «quick look» small HK packets
consistent with 330bps and 33bps each. Polling rate could still
be 1 packet/s;  AND/OR
�currently defined HK shall be subsampled in a random fashion
in the downlink

▼ASPI proposal

�each instrument defines a small «quick look» packet
corresponding to 330bps max, in addition to the «normal»
HK. 1 additional subframe/instrument is allocated for the
collection of the «quick look» packet.

TM/TC Modes (2)
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TM/TC Modes (3)

�Instruments real time HK is associated to VC4 with
priority_VC0>priority_VC4>priority_VC1

�When on LGA with NN (5kbps), only the «quick look» packets
are transmitted through VC4

�When on LGA with Kourou (500bps), the «quick look» packets
are transmitted at a rate of 1 over 10

�the quick look packets shall be fully self consistent
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Plan

▼Herchel/Planck Avionics Definition

▼AVM Requirements

▼AVM Objectives

▼AVM Tests

▼AVM Design

▼AVM Schedule
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HL/PK Avionics Definition

▼The «extended» Avionics definition comprises :
❑ Command & Data Management Subsystem
❑ Attitude & Control Measurement Subsystem
and is also extended to
❑ Power Control Subsystem
❑ Telemetry / Telecommand Subsystem
❑ interconnecting harness

▼Flight Avionics architecture similar between Herschel
and Planck

❑ CDMS are identical
❑ ACMS are different but built around the same computer
❑ Power Control Subsystem are identical
❑ TTC are very similar (RFDN are different)



15/04/2002
4

Nom Fichier - 15/04/2002 - 4
M054-1

Tous droits réservés    © Alcatel Space Industries     All rights reserved

AVM Requirements

▼ System AIV Requirements, SCI-PT-RS-07430; Issue 1.0:
The AVM should be used to verify the electrical and functional
interfaces of the SVM. This model should also provide a test bed
for on-board software testing as well as for testing the Electrical
Ground Support Equipment including its software. The AVM
should be also used for operation procedures development and
testing.

▼ IID A Requirements
❑ verification of all electrical and Soft interfaces
❑ verification of subsystem & functional performance within

syst. Environment
❑ verif. Of system performance
❑ verif of operational procedures
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AVM Objectives (1)

▼Within the proposed model philosophy, AVM consists of a SVM
(Avionics and payload warm units) EM test bench which
allows to reach the following objectives :

❑ to verify electrical and functional interfaces and compatibility
(electrical I/F between avionics units, compatibility between
avionics and payload warm units)

❑ to validate Avionics spacecraft OBSW in system environment
❑ to validate EGSE
❑ to perform EMC pre-qualification (conducted tests only)
❑ to validate tests procedure for FM satellite AIT sequence
❑ to support the FM testing activity by being able to run testing

and verification in parallel with FM AIT
▼These activities will be conducted for the two satellites
configurations : Herschel and Planck.
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AVM Objective (2)

▼In summary, the AVM is designed to minimize risk and

save time in the overall spacecraft development process
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AVM Tests (1)

▼Tests sequence on AVM is organized as for FM tests
➊ Units Integration
➋ functional tests : UFT, SIT, IST, SFT
➌ environmental tests : only EMC on AVM.

▼UFT:  Unit Function Test (SCI-PT-RS-07430, Issue 1.0)
❑ short low level functional test to verify the interfaces with the

S/C / Module and to ensure the successful integration of the
unit on the S/C / Module.
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AVM Tests (2)

▼SIT: System Integration Test (SCI-PT-RS-07430, Issue 1.0)
❑ to verify the interaction of equipment and subsystems between

themselves : subsystem levels tests in the system environment
❑ The baseline adopted for the programme is to minimise the

number and complexity of SITs
❑ part of SITs are reused at IST level
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AVM Tests (3)

▼IST: Integrated Satellite Test (SCI-PT-RS-07430, Issue
1.0)

❑ to verify correct operation of the fully integrated satellite or
module in a series of representative mission modes including
autonomous (Mission Timeline, MTL and On-Board Control
Procedures, OBCPs) and backup modes.

❑ IST = an automated test using a combination of test procedures
developed from unit or subsystem level electrical test sequences
(UFT’s and SIT’s).

❑ IST shall exercise all satellite modes in all mission phases, i.e.:
�launch separation and post separation phases (launch and HK1

modes)
�commissioning & transfer to L2 phases (HK2 mode)
�operational phases (SCIence Aut, and SCI telecom modes)

❑ IST is THE reference test which shall be re-run several (2-3)
times at FM level.
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AVM Tests (4)

▼SFT: Short Functional Test (SCI-PT-RS-07430; Issue 1.0)
❑ SFT is a subset of IST, typically comprising only nominal

operating modes,
❑ SFT is run to verify system functional integrity after each key AIT

events (environmental tests, satellites de-assembly re-assembly).
It permits to keep track of the correct operation of the
spacecraft all along the AIT phase with reduced cost and
schedule impacts wrt IST

❑ no SFT is planned at AVM level
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AVM Tests (5)

▼Herschel/Planck instruments warm units tests
❑ The Herschel and Planck instruments warm units will be

integrated within the AVM to verify the communication and
functional compatibility with the spacecraft’s avionics, limited :

�to checking the 1553B bus and I/O communication with the
CDMS

�the power compatibility with the PCDU
❑ Payload will be exercised in functionally mission representative

modes during IST :

�data produced shall be representative in term of amount,
�timings shall be representative
�power loads shall be representative

❑ The warm units will be delivered with the related test
equipment.
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AVM Tests (6)

▼Herschel/Planck EMC conducted test
❑ AVM configuration permits to perform preliminary check of the

conducted electromagnetic compatibility of the satellite AVM
units, power and signal lines.

❑ The conducted emission tests will demonstrate that levels
measured in the most emissive modes do not exceed the
specified limits, for which the units have been qualified

❑ The conducted susceptibility tests will demonstrate that the AVM
units will perform within their specifications. During these tests
the AVM will be demonstrated to exhibit no spurious or
inadvertent response to any combination of operational modes
and conditions that are tested.

❑ Spacecraft configuration during EMC tests shall be the one of
the sizing IST subsets
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AVM Tests (7)

▼Tests restrictions

❑ AVM IST will not test the redundancy of the Instruments (not
available on AVM).

❑ AVM is not defined to test and to debug the Instruments
software nor to perform any instrument internal testing

❑ Currently one single AVM test bench is planned
�All tests specific to Herschel and Planck shall be performed in

series :

� ACMS Int, UFT & SIT
� Warm units Int & UFT
� IST
� EMC tests
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AVM Tests (8)

   I&T
Electrical Integration

Verification (UFT)
H/P CDMS, EPS, TCS, RF S/S
System Integration Test (SIT)

AVM Harness
CDMS S/S,

Power S/S, RF
S/S

Test Bench &
EGSE

Available

Planck
ACMS

Functional
Test
 (SIT)

Planck ACMS
Electrical

Integration
Verification

 (UFT)

   I&T

Planck ACMS:
ACC FUMO,

ACMS EM + SCOE for Planck,
Unit Simulation Module,

Harness

Planck  SVM
Functional
Test (IST)

Planck Instruments
AVM "Warm" Units

(I&T + UFT)

Planck Instruments
"WU's

+ Harness

Planck
Delta ACMS

with EM
Functional
Test (SIT)

Planck
SVM
EMC

Conduct
ed Test

ACC EM,
ACMS EM + SCOE

for Planck & Herschel

I&
T

Planck ACMS
Electrical

Integration
Verification

with EM
 (UFT)Planck configuration

Planck
Delta

ACMS with
EM

Functional
Test (IST)

Planck
Satellite
with WU

Functional
Test (IST)

Herschel ACMS Electrical
Integration Test (UFT)

Herschel ACMS
Functional Test (SIT)

Herschel ACMS:
ACMS EM + SCOE for

Herschel,
Unit Simulation Module,

Harness

I&
T

Herschel configuration

Herschel
Instruments "WU's"

+ Harness

Herschel
SVM

functional
test (IST)

Herschel
SVM EMC
Conducte

d Test

Herschel Instruments AVM
"Warm" Units
(I&T + UFT)

Herschel
Satellite with

WU
Functional
Test (IST)
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AVM Tests (9)

TEST Type Duration (in days)
Common Harness, CDMS, EPS, RF equipment I&T + UFT 45
Herschel / Planck EPS SIT 10
Herschel CDMS SIT 15
Planck CDMS SIT 15
Herschel / Planck RF SIT 10
Planck ACMS (ACC FUMO + specific Planck EM units) I&T + UFT 7
Planck ACMS SIT 40
Planck Instrument Warm unit I&T + UFT 15
Planck SVM IST 13
Planck ACMS (ACC EM + common EM units) I&T + UFT 4
Planck delta ACMS with EM SIT + IST 5
Planck Satellite (with WU)      TBC IST 15
Planck EMC conducted Test EMC 5
Herschel ACMS I&T + UFT 14
Herschel ACMS SIT 40
Herschel Instrument Warm unit I&T + UFT 17
Herschel SVM IST 15
Herschel Satellite (with WU)      TBC IST 15
Herschel EMC conducted Test EMC 5
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AVM Design (1)

▼AVM Definition
❑ «SVM AVM» = Satellite avionics + harness for Satellite Avionics

+ SCOEs + CCS
❑ «Satellite AVM» = SVM AVM + interconnected harness for P/L

warm units + P/L Warm Units with their SCOEs
❑ the defined test sequence imposes a form & fit representativity

of the SVM equipment (including instruments connected to the
spacecraft)

❑ the defined test sequence imposes a 100% functional
representativity of the units and subsystems.
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AVM Design (2)

SW Test Bed
Unit 

Simulation 
Module

FUMO EM SCOE
Unit 

Simulation 
Module

FUMO EM SCOE

CDMS CDMU
Core processor 

BB
N/A N/A N/A SIS N/A N/A 1 1

ACC
Core processor 

BB
N/A 1 1 1 N/A 1 1 1

Units N/A TBD TBD TBD TBD TBD TBD TBD TBD
Dynamics Environment N/A N/A N/A N/A 1 N/A N/A N/A 1
PCS N/A N/A N/A N/A SIS N/A N/A N/A N/A
PCDU N/A N/A N/A N/A N/A N/A N/A 1 N/A
Battery N/A N/A N/A N/A N/A N/A N/A 1 1
Solar Array N/A N/A N/A N/A N/A N/A N/A N/A 1
SA illumination simulation 
(TBC)

N/A N/A N/A N/A 1 N/A N/A N/A 1

TTC-RF N/A N/A N/A N/A N/A N/A N/A N/A 1
TRSP1 N/A N/A N/A N/A N/A N/A N/A 1 N/A
TWTA N/A N/A N/A N/A N/A N/A N/A 1 N/A
RFDN N/A 0 N/A 0 N/A N/A N/A 1 N/A
HIFI N/A N/A N/A N/A N/A N/A N/A 1 * 1
PACS N/A N/A N/A N/A N/A N/A N/A 1 * 1
SPIRE N/A N/A N/A N/A N/A N/A N/A 1 * 1
CRYOSTAT CONTROL 
UNIT

N/A N/A N/A N/A N/A N/A N/A 1 * 1

HARNESS HARNESS N/A N/A N/A N/A N/A N/A N/A 1 N/A

PL (warm units)

Herschel AVM HW MATRIX

ACMS Test Bed AVM

ACMS

PCS

RF

Herschel AVM hardware matrix
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AVM Design (3)

SW Test Bed
Unit 

Simulatio
n Module

FUMO EM SCOE
Unit 

Simulation 
Module

FUMO EM SCOE

CDMS CDMU
Core processor 

BB
N/A N/A N/A SIS N/A N/A 1 1

ACC
Core processor 

BB
N/A N/A FUMO 1 N/A 1 1 1

Units N/A TBD TBD TBD TBD TBD TBD TDB TDB
Dynamics Environment N/A N/A N/A N/A 1 N/A N/A N/A 1
PCS N/A N/A N/A N/A SIS N/A N/A N/A N/A
PCDU N/A N/A N/A N/A N/A N/A N/A 1 N/A
Battery N/A N/A N/A N/A N/A N/A N/A 1 1
Solar Array N/A N/A N/A N/A N/A N/A N/A N/A 1
SA illumination simulation 
(TBC)

N/A N/A N/A N/A 1 N/A N/A N/A 1

TTC-RF N/A N/A N/A N/A N/A N/A N/A N/A 1
TRSP1 N/A N/A N/A N/A N/A N/A N/A 1 N/A
TWTA N/A N/A N/A N/A N/A N/A N/A 1 N/A
RFDN N/A N/A N/A N/A N/A N/A N/A 1 N/A
LFI N/A N/A N/A N/A N/A N/A N/A 1 * 1
HFI N/A N/A N/A N/A N/A N/A N/A 1 * 1
Sorption Cooler N/A N/A N/A N/A N/A N/A N/A 1 * 1

HARNESS HARNESS N/A N/A N/A N/A N/A N/A N/A 1 N/A

ACMS Test Bed AVM

ACMS

PCS

PL (warm units)

Planck AVM HW MATRIX

RF

Planck AVM hardware matrix
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AVM Design (4)

▼ Switching between PK and HL configurations consists in
❑ to connect the HL/PK ACMS equipments to CDMU and PCDU
❑ to connect the HL/PK warm units to CDMU and PCDU
❑ to use the dedicated TTC harness if different HL / PK
❑ to change the CCS configuration
❑ to change the software ASW code on ACC and CDMU

AVM Harness
config
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AVM Design (5)

Y
Hr

Z
Hr Y

Hr

Z
Hr

RF PANEL
PCDU /  ACC / CDMU  / BATT PANEL

I / F
BRACKETS

I /F
BRACKETS

HERSCHEL + PLANCK
HARNESS

HERSCHEL HARNESS
PLANCK
HARNESS

AVM Physical configuration
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AVM Design (6)

PCDU
1553
RT

CDMU

1553
BC

1553 Data Bus

Power
Distribution

C
D

M
S 

SC
O

E
TM

/T
C

 F
EE

SA illumination simulation

Solar Array
Functional
Model

Stimulation I/F

Batteries
Functional
Model

Stimulation I/F

Power SCOE

Battery EM

CCS

Common H/P set-up step 1



15/04/2002
22

Nom Fichier - 15/04/2002 - 22
M054-1

Tous droits réservés    © Alcatel Space Industries     All rights reserved

AVM Design (7)

PCDU 1553
RT

CDMU

1553
BC

1553 Data Bus

Power
Distribution

C
D

M
S 

SC
O

E

TRSP 1 TWTA RFDN

TT
C

 R
F

SC
O

E

SA illumination simulation

Solar Array
Functional
Model

Stimulation I/F

Batteries
Functional
Model

Stimulation I/F

Power SCOE

CCS

Battery
EM

TM
/T

C
 F

EE

Common H/P set-up step 2
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AVM Design (8)

PCDU 1553
RT

CDMU

1553
BC

1553 Data Bus

Power
Distribution

C
D

M
S

SC
O

E

TM
/T

C
FE

E

TRSP 1 TWTA RFDN

TT
C

 R
F

SC
O

E

SA illumination simulation

Solar Array
Functional
Model

Stimulation I/F

Batteries
Functional
Model

Stimulation I/F

Power SCOE

ACC

1553
RT

1553
BC

EM
ACMS

SC
O

E 
’s

U
ni

t
Fo

nc
tio

na
l

M
od

el

St
im

ul
at

io
n 

I/F

Unit
Simulation
Module

Battery
EM

CCS

CCS

Sp
ac

ec
ra

ft 
Re

al
 T

im
e 

D
yn

am
ic

 E
nv

iro
nm

en
t

Planck set-up step 1
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AVM Design (9)

PCDU 1553
RT

CDMU

1553
BC

1553 Data Bus

Power
Distribution

TM
/T

C
FE

E

TRSP 1 TWTA RFDN

TT
C

 R
F

SC
O

E

SA illumination simulation

Solar Array
Functional
Model

Stimulation I/F

Batteries
Functional
Model

Stimulation I/F

Power SCOE

ACC

1553
RT

1553
BC

EM
ACMS
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R

ea
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D
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 E
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nm

en
t

SC
O

E 
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LFI

HFI

U
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t
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M
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Simulation
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St
im
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io
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I/F

In
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m
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t
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O

E 
’s

Battery
EM

CCS
CCS

SCE

Planck set-up step 2
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AVM Design (10)

PCDU 1553
RT

CDMU

1553
BC

1553 Data Bus

Power
Distribution

TM
/T

C
 F

EE

TRSP 1 TWTA RFDN

TT
C

 R
F

SC
O

E

SA illumination simulation Environment

Solar Array
Functional
Model

Stimulation I/F

Batteries
Functional
Model

Stimulation I/F

Power SCOE

ACC

1553
RT

1553
BC

EM
ACMS

Sp
ac

ec
ra
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R
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O
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D
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S
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M
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Simulation
Module

CCS

CCS

Battery
EM

Herschel set-up step 1
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AVM Design (11)
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Herschel set-up step 2
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AVM preliminary Schedule

Tstart Tend

ACC FUMO Red ACC EM
CDMU Simul 2 CDMU Simul 2   ACC FUMO Red

Tstart common EM + SCOE
  Tend

ACC EM
Functional Model

EMs + SCOE
EM + SCOE

Tend Functional Model   PK ACMS SW     HL ACMS SW
Tstart CDMS SW

CDMS SCOE
Tstart Tend

CDMS_TB

CDMU Simul 1

CDMU EM

HerschelPlanck
5 months 5 months

HL ACMS_TB (11 months)

PK ACMS_TB (11 months)

ACC EM

Independent SoftwareValidation

ACC FUMO Red
CDMU Simul 1

AVM
common
3 months

  ACC FUMO Red

TTC RF SCOE

Planck Warm Units

HARNESS EM
TM/TC FEE

PCDU EM + Power SCOE



ANNEX 7



Keithrobert Hibberd
15/04/2002 12:36

Pour : Patrice Couzin/ALCATEL-SPACE@ALCATEL-SPACE
cc :  
Objet : FW: Burst mode protocol

----------------------  Envoyé par Keithrobert Hibberd/ALCATEL-SPACE le 15/04/2002 12:36 ---------------------------
"King, KJ (Ken) " <K.J.King@rl.ac.uk> on 11/04/2002 10:04:27

Pour : Keithrobert Hibberd/ALCATEL-SPACE@ALCATEL-SPACE
cc :  
Objet : FW: Burst mode protocol

Hi Bob,

At the Data Management meeting this week I mentioned that, in addition to
the instrument's 'PS-ICD Usage' documents, I had two questions from the CDMS
Simulator builders that I would also like to be considered by ESA and
yourself. Can you please add them (see below) to the minutes of the meeting
and circulate them for answer on the same timeframe as for the documents
(unless you can answer them earlier, of course!)

Thanks

Ken

PS John is away until tommorow so I cannot answer your question until then.

> -----Original Message-----
> From: Parker, DJ (Dave) - SSTD
> Sent: 02 April 2002 16:47
> To: King, KJ (Ken)
> Subject: Burst mode protocol
>
> Ken,
>
> I talked to Sergio this afternoon.
> We need to have two points clarified by Alcatel:
>
> 1) In the Subframe Sync Message, RT field: we assume that the RT value is
> set to '00000'B if no packet transfer has been requested (even though it
> may be allocated to a specific RT). See PS-ICS appendix 9 section 4.2.
>
> 2) We do not expect that the Burst Mode flag in a TM Request (PS-ICD
> section 4.6.1.1) will be used. We expect that the CDMU will schedule the
> use of burst mode by first changing the buslist used for instrument data
> transfer, then commanding the instruments to the appropriate mode.
>
> Can this be written into the relevant CDMU spec?
>
> Dave




