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8 INSTRUMENT OPERATION  MODES 

 

8.1 Nominal modes 

 

The modes described in this section are modes in terms of power dissipation. 

 

8.1.1 Instrument Modes 

 

HIFI has the following modes: 

 

Off mode.  

In this mode all power is removed from the instrument. 

This mode will be used during emergencies and other critical phases in the Herschel mission (e.g. during 

launch and orbit insertion). 

 

Stand-by mode.  

In this mode: 

Á All units in the SVM are active, 

Á Only thermal control of the LOU is active, 

Á The FPU is inactive, 

Á Housekeeping data will be available, 

Á No science data are produced, 

In this mode other instruments may be active, 

This mode will be used when HIFI is not primary during normal science operations. 

 

Primary mode. 

In this mode: 

Á The instrument is operating, 

Á One mixer band and one LO sub-band are active, 

Á Scientific data are generated, 

Á Housekeeping data are generated, 

Á Pointing corrections may be generated as a result of peak-up procedures, 

The instrument warm-up time, from standby mode, will be less than 1 hour. 

The warm up time for the LO-, WBS- and HRS-subsystems from cold (i.e. from OFF mode) will be much 

more than 1 hour, up to 24 hours for the WOH/V. 

 

Intermediate mode.  

This mode is entered after successful boot-command or during a nominal switch off procedure. 

In this mode: 

Á Only the ICU is active.  

Á Housekeeping data are generated 

Á No science data are produced, 

Á HIFI subsystems powered: ICU, FCU 

 

 

Rescue mode. 
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This mode is the result of a switch-on of the ICU.  

In this mode: 

Á The Boot-software is running 

Á Event reports are generated 

Á Telecommands of service type 6 (memory management) can be received and executed. 

(without generating acknowledgement reports of service type 1) 

Á Telecommands of service type 8 (perform activity) can be received to resume loading 

Á The Application software can be started by a load-boot or force-boot telecommand. 

This mode can also be entered from the intermediate mode. 

 

8.1.2 HIFI Mode transisions 

 

The following mode transitions can be made: 

OFF rescue

intermediate

stand-by I

Primary

stand-by II

 
Figure 8.1-1  HIFI mode transitions 

 

OFF to RESCUE 

After switch-on the instrument ends in the rescue mode.  

Required commands: 

To PDU: switch on ICU 

 

RESCUE to INTERMEDIATE  

When the ICU is in the Rescue-mode the boot-procedure brings HIFI to the intermediate-mode. 

Required commands: 

To ICU: Force_boot to start the application software in the EEPROM 

or 

To ICU: Load_boot to start the application software that has been loaded while the ICU was in the Rescue 

mode. 

 

 

INTERMEDIATE  to STAND-BY I  

In the stand-by mode all subsystems are switched on. The WBS lasers stay off. 
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For each subsystem to be switched on the following steps shall be taken: 

Notify ICU that subsystem will be switched on in 1 s. 

Switch subsystem on 

 

Required commands: 

To ICU: notify next instrument status. 

To PDU: switch on LCU 

To ICU: notify next instrument status. 

To PDU: switch on WBS-V subsystem 

To ICU: notify next instrument status. 

Á To PDU: switch on WBS-H subsystem 

Á To ICU: notify next instrument status. 

Á To PDU: switch on HRS-V subsystem 

Á To ICU: notify next instrument status. 

Á To PDU: switch on HRS-H subsystem 

 

INTERMEDIATE  to RESCUE 

The instrument can be brought into the rescue mode by means of the Jump-to-boot telecommand.. 

 

RESCUE to INTERMEDIATE   

The resume-loading command brings the instrument from the rescue mode into the intermediate mode. 

 

STAND-BY I to STAND-BY II  

The instrument enters the stand-by II mode by stwitching on the lasers in both the WBS-H and the WBS-V. 

 

STAND-BY II  to PRIMARY  

The difference between primary and stand-by is: 

Á LO status 

The instrument enters the primary mode by activating the LO-subsystem. 

Notice: 

The instrument must not be switched off from the primary mode. 

 

PRIMARY  to STAND-BY II  

The instrument enters the standby mode from the primary mode by de-activating the LO-subsystem. 

 

STAND-BY I I to STAND-BY I  

The instrument enters the stand-by II mode by stwitching off the lasers in both the WBS-H and the WBS-V. 

 

STAND-BY I to INTERMEDIATE  

For each subunits to be switched off the following steps shall be taken: 

Notify ICU that subsystem will be switched off in 1 s. 

Switch subsystem off 

 

Required commands: 

Á To ICU: notify next instrument status. 

Á To PDU: switch off HRS-H subsystem. 

Á To ICU: notify next instrument status. 

Á To PDU: switch off HRS-V subsystem. 

Á To ICU: notify next instrument status. 
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Á To PDU: switch off WBS-H subsystem. 

Á To ICU: notify next instrument status. 

Á To PDU: switch off WBS-V subsystem. 

Á To ICU: notify next instrument status. 

Á To PDU: switch off LCU. 

 

INTERMEDIATE  to OFF 

The instrument is off when the ICU is switched off. The ICU should only be switched off when no other 

subunit is on. 

Required commands: 

Á To PDU: switch off HICU 

 

EMERGENCY OFF  

The nominal way to switch off HIFI is through stand-by > intermediate > off. 

A less elegant way is from stand-by directly to off. 

An undesired (hazardous) way to switch off HIFI is directly from the primary mode. (The LO-subsystem 

should be de-activated in a proper way) 

 

 

 

 

8.2 Mode descriptions 

 

A preliminary overview in HIFI IID B, section 4.6 

 

8.2.1 Off mode 

Á Pre-requisites 

Power for all units is off 

Á Resources 

Power: 0 W 

Data Rate:  HK: 0 kbit/s 

  Science: 0 kbit/s 

Á Operational constraints 

No operations possible 

Á Mode transition operations 

To enter the Intermediate mode: 

 Power on ICU 

  ( release a command to force the boot process) 

  All ICU -Monitor parameters must be valid and not out-of-limit. 

Á Unit status 

All units un-powered 

Á Instrument monitoring by CDMU: not applicable 

Á Internal monitoring:  None 
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8.2.2 Intermediate mode 

Á Pre-requisites 

 ICU on 

 FCU powered 

 All other units off 

Á Resources 

Power: 

 Panel ïY-Z: 41.9 W 

 Panel ïY: 0.0 W 

Data Rate: 

 HK rate: 2 kbit/s 

 Science: 0 kbit/s 

Á Operational constraints 

No operations possible 

Á Mode transition operations 

To enter the Stand-by mode: 

 Release the HIFI_notify_PDU_status telecommand with HIF_FCU_S = ON 

  All FCU-Monitor parameters must be valid and not out-of-limit.  

  Release the HIFI_notify_PDU_status telecommand with HIF_WBSH_S= ON 

  Power on WBS_H 

  TBD set of WBS_H-Monitor parameters must be valid and not out-of-limit. 

  Release the HIFI_notify_PDU_status telecommand with HIF_WBSV_S= ON 

  Power on WBS_V 

  TBD set of WBS_V-Monitor parameters must be valid and not out-of-limit. 

  Release the HIFI_notify_PDU_status telecommand with HIF_HRSH_S= ON 

  Power on HRS_H 

  TBD set of HRS_H-Monitor parameters must be valid and not out-of-limit. 

  Perform HRS FT0 

  Release the HIFI_notify_PDU_status telecommand with HIF_HRSV_S= ON 

  Power on HRS_V 

  TBD set of HRS_V-Monitor parameters must be valid and not out-of-limit. 

  Perform HRS FT0 

  Release the HIFI_notify_PDU_status telecommand with HIF_LCU_S = ON 

  Power on LCU 

  TBD set of LCU-Monitor parameters must be valid and not out-of-limit. 

 

Á Unit status 

ICU and FCU powered, all other units un-powered 

Á Instrument monitoring by CDMU - not applicable 

Á Internal monitoring:  TBD 

 

 

8.2.3 Stand-by mode I  

Á Pre-requisites 

All units, except FPU, LOU, IFH and IFV, powered, WBS-H and WBS-V lasers off 

Á Resources 

Power: 

 Panel ïY-Z: 135.4 W 



 
 

HIFI  USER MANUAL  

VOLUME 2  

Doc. no. : SRON-U/HIFI /UM/2004-001 

Issue : 4.0 

Date : 14 July 2008 

Category :  

Page : 17 of 200 HHII FFII  
 

 Panel ïY: 167.8 W 

Data Rate: 

 HK rate: 2 kbit/s 

 Science: 0 kbit/s 

Á Operational constraints: 

No science data collection 

Á Mode transition operations 

To enter the Stand-by II mode: 

  Configure FCU 

  Configure LCU 

  Configure HRS-H 

  Configure HRS-V 

  Configure WBS-H 

  Configure WBS-V 

Á Unit status 

All unit except FPU and LOU powered, WBS-H and WBS-V lasers off 

Á Instrument monitoring by CDMU - not applicable 

Á Internal monitoring: TBD 

 

8.2.4 Stand-by mode II  

Á Pre-requisites 

All units, except FPU, LOU, IFH and IFV, powered, WBS-H and WBS-V lasers on 

Á Resources 

Power: 

 Panel ïY-Z: 135.4 W 

 Panel ïY: 167.8 W 

Data Rate: 

 HK rate: 2 kbit/s 

 Science: 0 kbit/s 

Á Operational constraints: 

No science data collection 

Á Mode transition operations 

To enter the Primary mode: 

Switch WBS-H and WBS V lasers on 

Á Unit status 

All unit except FPU and LOU powered 

Á Instrument monitoring by CDMU - not applicable 

Á Internal monitoring: TBD 

 

8.2.5 Primary mode 

Á Pre-requisites 

All units, except FPU, LOU, IFH and IFV, powered and configured 

Á Resources 

Power: 

 Panel ïY-Z: 138.1 W 

 Panel ïY: 178.5 W 

Data Rate: 
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 HK rate: 2 kbit/s 

 Science: 98 kbit/s 

Á Operational constraints: TBD 

Á Mode transition operations 

To enter the Stand-by II  mode: 

Remove bias from FPU and LOU 

set all spectrometerôs attenuators to maximum attenuation 

switch WBS zero ON 

leave WBS-H and WBS-V lasers on 

Á Unit status 

All units powered and configured 

Á Instrument monitoring by CDMU: not applicable 

Á Internal monitoring: TBD 

 

8.3 Instrument failures 

8.3.1 Fault management and redundancy provisions 

8.3.2 Instrument failures 

 

Failures may be detected at subsystem, instrument or higher level. This section identifies where in the HIFI 

instrument failures may be detected and which unit reacts on them 

8.3.2.1 Failures detected at subsystem level 

ICU 

The ICU and the On-board software have several checks on its own functioning. These will be specified in 

the OBS-user manual. 

 

FPU 

The FPU has several house-keeping parameters containing an error-status. 

Clarification of these words is pending (RD-13). 

 

LOU 

The LCU is dedicated to the error detection. (RD-08) 

 

False commands 

Refused commands are included in a HK-parameter (HL_FALCOM).This command is included in the 

periodic house-keeping and no action on-board is foreseen. 

 

Drain current overflow  

A Drain-overflow parameter is included a house-keeping parameter. This parameter is included in the 

periodic house-keeping and no action on-board is foreseen. The reset of this overflow-situation is routinely 

done at the start of each configuration 

 

WBS 

WBS does not detect failures within the subsystem 

 

HRS 
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HRS does not detect failures within the subsystem 

8.3.2.2 Failures detected at instrument level 

 

A limited number of housekeeping parameters are monitored by the ICU. If needed the ICU takes action. 

 

FPU 

 

Actel not responding 

In case of no-response of an Actel the corresponding board will be switched off. An event will be generated. 

 

Heater current 

The heater current will be monitored. In case the heater current remains on (while it should be off) the 

corresponding section will be switched off. An event will be generated. 

 

LOU 

The ICU does not monitor the proper functioning of the LOU 

See remark above at Introduction. To Be Confirmed. 

 

WBS 

The ICU monitors one temperature-sensor. In case of out-of-limit, the laser will be switched off. The other 

laser will not be switched on. An event will be generated.  

 

HRS 

The ICU does not monitor the HRS 

8.3.2.3 Failures detected at CDMS-level 

 

Monitoring of HK  

The CDMS does not assess the content of the HK. 

 

Response to events 

At this moment no failure detected by the instrument would generate an event for the CDMS. 

 

In any future case where HIFI would specify an event, the requested response is to switch the instrument off 

according to a specified procedure. 

 

Communication failures 

TBD 

8.3.2.4 Failures detected at Ground level in House-keeping 

 

The HIFI FMECA reports all possible failures in the circuits of the HIFI instrument and how these may 

result in anomalies in the House-keeping. 

For all these anomalies a further analysis is required to locate the failure. The table relating the anomaly to 

the failure location is included in the Annex. 

8.3.2.5 Failures detected at Ground level in the science 
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The HIFI FMECA reports all possible failures in the circuits of the HIFI instrument and how these may 

result in degraded performance. 

For all these anomalies a further analysis is required to locate the failure. The table relating the anomaly to 

the failure location is included in the Annex. 

 

 

 

8.3.3 Failur e identification 

 

The table below lists the symptoms to be monitored and the possible compensation. 

In most cases an analysis is required to find the cause of the problem and the select the proper compensation 

 

 

Symptom Detected by Compensation 

loss of image quality ICC none 

anomalous calibrator temperature ESOC none 

no science data ICC switch to redundant ICU 

no science data ICC none 

no science data from WBS ICC switch to redundant laser 

no HK from FCU ESOC switch to redundant ICU 

no HK or anomalous HK from FCU ESOC switch to redundant ICU 

no HK or anomalous HK from FCU ESOC none 

anomalous HK values ESOC switch to redundant ICU 

anomalous HK values ESOC none 

anomalous science data ICC switch to redundant ICU 

anomalous science data ICC none 

anomalous calibrator data ICC switch to redundant ICU 

no HK from HRS-h ICC switch to redundant ICU 

no HK from HRS-h ESOC none 

anomalous science data from HRS-h ICC none 

no science data from HRS-h ICC none 

no science data from HRS-h when switched over ICC none 

no TM data from HIFI CDMS switch to redundant ICU 

no TM data from HIFI CDMS switch to bus B 

primary power: current= 0A ESOC switch to redundant ICU 

primary power: LCL tripped ESOC switch to redundant ICU 

no HK data from HIFI ESOC switch to redundant ICU 

no Science/HK data from HRS and WBS ICC switch to redundant ICU 

unable to start-up ESOC switch to redundant ICU 

no or anomalous TM data from HIFI ESOC switch to redundant ICU 

anomalous TM data from HIFI ??? none 

no HK from LCU ESOC switch to redundant ICU 

no HK or anomalies in HK from HRH ESOC switch to redundant ICU 

no HK or anomalies in HK from HRV ESOC switch to redundant ICU 

no HK or anomalies in HK from WEH ESOC switch to redundant ICU 

no HK or anomalies in HK from WEV ESOC switch to redundant ICU 

no HK/science data from HRH ESOC switch to redundant ICU 

no HK/science data from HRV ESOC switch to redundant ICU 
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Symptom Detected by Compensation 

no HK/science data from WEH ESOC switch to redundant ICU 

no HK/science data from WEV ESOC switch to redundant ICU 

anomalous HK value  switch to redundant ICU 

anomalous HK value  next read-out should be correct 

anomalous bias setting  switch to redundant ICU 

no HK from LSU  switch to redundant ICU 

anomalous HK from LCU  switch to redundant ICU 

no lock read-out  switch to redundant ICU 

no power fault monitor  switch to redundant ICU 

no frequency fault monitor  switch to redundant ICU 

no temperature read-out  switch to redundant ICU 

no science data   none 

no temperature control during commissioning 

phase 

 

switch to redundant ICU 

no HK from WBS-h  switch to redundant ICU 

no HK from WBS-h  none 

no HK  or anomalous HK from WBS-h  none 

no HK  from WBS-h  none 

anomalous calibration data  none 

anomalous temperature   none 

 

Table 8.3-1 Symptoms and corresponding compensations 

 

 

8.3.4 Recovery actions 

 

 



 
 

HIFI  USER MANUAL  

VOLUME 2  

Doc. no. : SRON-U/HIFI /UM/2004-001 

Issue : 4.0 

Date : 14 July 2008 

Category :  

Page : 22 of 200 HHII FFII  
 

9 ON-BOARD SOFTWARE 

9.1 Functional description 

 

 

9.1.1  OBS architecture: architecture context diagram 

OBS

LCU*

FCU*

TIMER*TIMER*
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Command_Instruction
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Command_Instruction
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Input OutputProcessing

 
Figure 9.1-1 ICU OBS Architecture Context Diagram 

 

9.1.2 OBS architecture: level 0 decomposition 

 

The DPU/ICU OBS will run under VIRTUOSO, an operating system designed for use in DSP environments, 

where speed of response to interrupts is usually critical. 

This environment allows the implementation of a multitasking application: a VIRTUOSO   task is an 

independent module, written in C, with its own thread of execution and set of system resources. It performs a 

well defined function or set of functions and talks to other tasks using other system objects (in the OBS case 

FIFOs and memory pools have been used for the intertask communication).  

The origin task writes data into the memory pool and sends a FIFO message containing the pointer to the 

data block in the pool. In this way the only data that are moved across the system, are the pointers to the 

frame buffers. The task synchronization has been implemented by using Virtuoso events and semaphores. 
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The OBS includes a START UP task, with the highest priority, which run as soon as the  PROM switch-on 

procedure is completed and the control is passed to the OBS application.  

This task makes all the initializations that aren't made automatically by the OS  using the application 

configuration files. After a check of the DPU/ICU status (HW housekeeping data check), the task generates 

an event with the info about the check results (stored in the EV_pool) and writes a message on the 

EV_TM_queue with the pointer to the event structure in the EV_pool. The TMTC task (see the 

OBS_PROCESSING component decomposition) then checks the queue and sends the generated event to the 

CDMS. In case of event OK, the CDMS continues the DPU/ICU start up, by switching on the other 

subsystems. 

OBS includes also a task dedicated to the exception/errors handling (ERROR_HANDLER): it is a high 

priority task in order to be sure that the exceptions on board are signalled to the CDMS as soon as possible.  

It reads the VIRTUOSO FIFO ER_queue (where all the exceptions, the events and the errors trapped during 

the processing are enqueued) and stores an event report with the relevant error info in the events memory  

pool. The pointer to the report is passed to the  task dedicated  to the 1553 I/F handling (TMTC task) in a 

message on the EV_queue FIFO. 

 

The UPDATE_TIMEKEEPER task is dedicated to the onboard time synchronisation.  

When the synch signal provided each second  by the CDMS via the 1553 I/F (mode  command "synchronize 

without data word" transmitted in slot 1 of subframe 1) is received, the IRQ2 interrupt is raised and the 

corresponding Interrupt service routine ISR2 is called. In this case, the routine generates the TS_Event, 

which in turn enables the UPDATE_TIMEKEEPER task.  

The task reads the time stamps from the 1553 (1/65536 sec precision) and  from the  VIRTUOSO Low 

Resolution timer (1 msec thick) and stores them in appropriate locations. Each time the synchronised 

onboard time is needed, a routine (getTS()) that calculates the offset between the two clocks taking into 

account the different precisions and the possible wraparound of the LR timer shall be called. 

 

All the other OBS tasks, dedicated specifically to the implementation of the commanding  on board,  have 

been grouped in the OBS_Processing component, whose detailed decomposition  is reported in the following 

section.  

All the foreseen tasks will be started automatically  at the switch on, when the  application is loaded: they 

shall have all the same priority. The only difference is for the VM task, dedicated to the Virtual Machine 

implementation (see section é.) which is not initialized at the start-up and has a higher priority, necessary 

for guaranteeing the precision in the measurement timeline. 
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Figure 9.1-2 The ICU OBS Architecure Diagram 
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9.1.3 OBS_Processing 

 

OBS PROCESSING is a component introduced in the architecture in order to ease the readability of the 

architecture diagrams. It is not mapped into a single task, but contains all the tasks related to the 

implementation of the commanding onboard, as shown in the architecture diagram reported in figure 4.2 
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Figure 9.1-3 OBS Processing decomposition 

 

OBS Architecture: CMD_SEQ 

 

This is the main task of the OBS. It is in charge to check, interpret and execute all the received TCs. 

CMD_SEQ is in a wait state until a FIFO message is received from the TMTC task, notifying the availability 

of anew TC. CMD_SEQ reads the TC from the TC_Pool and performs the complete sequence of TCs 

verification steps, down to their "executability" (i.e. the validity of the Application data in the TCS).  

 The task decodes the TCs and takes the appropriate actions. 

If the command is a ICU command, it is immediately executed. If it is a command to the S/S it is exploded in 

atomic S/S commands which are then stored in the Low Priority Low speed I/F command buffer; a 

semaphore signal is generated in order to put in the run queue the LS_Task which is in charge of the actual 
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command transmission to the S/S. Immediate commands to be sent to S/S will be stored in a second, Highest 

priority, Low Speed I/F command buffer. 

 

If the TC is a Function Management Service Command, used to command a  measurement execution, the 

VM execution is started and the control is passed to the VM task. To start VM the CMD_SEQ task disables 

the IRQ3, locks the timer and sets it to raise the next interrupt after few msec. Then the IRQ3 is enabled 

again. When the interrupt is raised, the VM task is started by the Interrupt service routine ISR3. The pointer 

to the exec_table containing the VM code to be executed (program counter) is read in a global variable filled 

in by CMD_SEQ. This sequence of actions needed to start VM operations is represented by the 

Start_Stop_VM control flow. This task initialises and enables the periodic HK collection via the HK_Enable 

event. 

The TC verification Service is fully implemented by this task, as well as the Memory Management , the 

Packet Sequence Control and the time management (TBC) services. 

This task initialises and enables the periodic HK collection. 
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Figure 9.1-4 Function Decomposition of the module CMD_SEQ 

9.1.4 OBS Architecture: TMTC  

 

This task handles the interface with the spacecraft. 
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It is enabled by an event set by the interrupt service routine (Interrupt_Handler_P2)  associated to the 1553 

subframe interrupt (Bcst_subframe_sync_int).  

When enabled, the task reads, checks and interprets the 1553 messages coming from the CDMS and prepares 

the TM packets to be read from the CDMS. 

In case of TC reception, the data words are stored in the TC_packets buffer (TC_pool),  and a message 

containing the pointer to the buffer is sent to the CMD_seq task via the TM_TC_queue. 

The TM sending is performed by reading the four (TBC) FIFOs associated to the 4 memory pools containing 

the data ready to be sent out: event FIFO (EV_queue),  Reports FIFO (RP_queue, related to the memory pool 

with all the reports: TC verification reports, time management reports, packet error control reports), HK 

FIFO (HK_queue) and Science Data FIFO(SD_queue). The queues are always read in the order they have 

been listed (the events have the highest priority). When a message is found in the queue, with a pointer to a 

packet ready to be transmitted, the corresponding memory pool is read and the packet is formatted according 

to the 1553 protocol (20 bits data words). The relevant 1553 registers are set in order to signal the CDMS 

that some TM data are ready to be sent out. 
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.

 
Figure 9.1-5 Function Decomposition of module TMTC 

 

 

 

9.1.5 OBS Architecture: LS 
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.
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.

 
Figure 9.1-6 Function Decomposition of module LS 

 

The LS Task  (together with the VM Task) is in charge of transmitting commands  to the subsystems. The 

actual timing of the commands transmission with this task is not predicable due to the multitasking nature of 

the OS; a jitter of few milliseconds must be taken in account. 

The task can be scheduled by the HK_ASK task, the Single_HK task, the CMD_SEQ Task and the VM task 

via the  LS_LP_queue and LS_HP_queue FIFOs,  checks the commands read from the FIFO against a fixed 

table for special cases, checks for the availability (IRQ3_flag set ) of the low speed I/F port (might be used 

by  VM Task) and if not available suspends itself for 3(TBC) msec until the port is no more busy. The task 

then writes on the output port the SS command and suspends itself for 1 ms  (HIFI: 2 ms if it's an HK request 

) to allow the 100 us transmission time and possibly the HK response word with allowed time-out. If an HK 

is expected/received, a signal is generated for the HK_ask task when the transaction is completed. 

 

9.1.6 OBS Architecture: HK_ASK  
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Figure 9.1-7 Function Decomposition of module HK_ask 

 

 

The HK_ask task handles the periodic HK request.  The OS periodically (about 5 sec) schedules the task in 

the running queue.  

The task waits for the timer-driven semaphore HK_REQ_SEMA and checks if hk transmission is enabled 

(from CMD_SEQ task). 

Then reads a table of SS elementary commands, writes the commands on the Low  Speed I/F command 

buffer (HK_LS_QUEUE) and waits for task LS signal that all the answers are ready. When all requested Hk 

have been acquired, it sends a msg to TM_TC task into the Fifo HK_TM_QUEUE and requires a free data 

block from HK_POOL, where it writes the received HK data (HIFI: During the periodic hk time, task HS is 

appending to the data block the HK data  coming from HSS). 

The scheduling period of the task is set, enabled/disabled by DPU internal commands.   

 

9.1.7 OBS Architecture: HS0 

 

This task collects science and HK data on the high speed I/F and stores them in the HK buffer.  

The data on the high speed I/F are temporary stored on four 8Kwords (4Kwords in the AVM)  deep HW 

FIFOs: the  "half FIFO full" signal of each FIFO generates a HW interrupt (IRQ 0). This interrupt is served 

by a dedicated Interrupt service routine (ISR0) which runs with the priority assigned to the Interrupt and 

raises the OS Event necessary to start the HS task operations. 
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Due to the asynchronous operation of the FIFOs, the actual timing of the incoming data is  lost and no 

cause/effect between commands (on low speed I/F) and received data (on high speed I/F) is possible, at least 

in a simple efficient and reliable way. 

The HS task writes the FIFO data onto  

TO BE MODIFIED!! 
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.

 
Figure 9.1-8 Function Decomposition of module HK_ask 

 

 

9.1.8 OBS Architecture: HS1 
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Figure 9.1-9 Function Decomposition of module  

 

the Science Data Buffer, and puts a message  with the pointer to the written record in the SD_TM_queue. 

In the case of HIFI, the HS task performs also the following operations: 

- processing (coaddition) of science data; 

- acquisition of the high speed housekeeping data, which are transmitted on the High  speed interface after 

the science data. These data are written on the HK data buffer (HK_Data_Pool) in the position indicated by a 

pointer included into the HK messages stored in the HK_TM_queue and readable by the HS task. 

 

NOTE: the buffers which store SD and HK data have been implemented as Virtuoso  Memory Pool blocks. 

The communication between the HS task and the TCTM task has been implemented via a Virtuoso FIFO 

object: once  a frame is ready for TM, this function prepares a message containing the POINTER to the 

buffer and other data that must be written in the TM packet header, and sends it to 'tc_tm' task via 

SD_TM_QUEUE Virtuoso FIFO. In this way the only data that are moved across the system, are the pointers 

to the frame buffers. 

In the case of HK, data are just written into the proper buffer, but the task which actually  delivers HK 

packets to TMTC is the HK_ASK task. 

9.1.9 OBS Architecture: Data Pack 
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Figure 9.1-10 Function Decomposition of module HK_ask 

 

9.1.10 OBS Architecture: HK_MONITOR  

 

This task is foreseen mainly to limit-check the Hk data stored in the HK pool. 

Not available for AVM. Requirements for the task still to TBD. 

 

9.1.11 OBS Architecture: Interrupt_Handler_ISR2  

 

Assembler routine needed by VIRTUOSO to handle the DPU IRQ2 hardware interrupt 

associated with Subfr_Sync_Int. At the receipt of the HW interrupt it raises the VIRTUOSO event 

ISR_1553_event. 

 

9.1.12 OBS Architecture: Interrupt_Handler_ISR0  

 

Assembler routine needed by VIRTUOSO to handle the DPU IRQ0 (lowest priority) hardware 

interrupt associated with the half-full FIFO status. At the receipt of the HW interrupt it raises the 

VIRTUOSO event HS_Event. 
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9.1.13 OBS Architecture: Interrupt_Handler_ISR3  

 

Assembler routine needed by VIRTUOSO to handle the DPU IRQ3 hardware interrupt 

associated with the HW Timer. At the receipt of the HW interrupt it raises the VIRTUOSO event 

VM_Event. 

9.1.14 OBS Architecture: RESOURCE_CHECK 

 

Low priority task used both to have an indication of the CPU load and to monitor the filling level of the OBS 

resources. It is executed when no other task is active.  

The most  useful OBS resources shall be associated to semaphores (TBC, may be simple  counters put in 

global variables) that are incremented each time a new record  is written in the resource and are decremented 

when a record is read). These semaphores measure the filling level of the resources, which shall be 

considered as part of the OBS housekeeping data.  

The RESOURCE_CHECK task first reads the semaphores and puts the levels into the  HK packet and then 

starts a simple loop which is used to monitor the CPU load (the actual load level as well as the highest and 

lowest load levels shall be included in the OBS housekeeping data) . 

 

9.1.15 OBS Architecture: VM  

 

This task allows for the transmission of commands to the SS at a fixed time with a maximum jitter of 10us 

(TBC). The task, interrupt driven, is started (and possibly terminated) by a DPU/ICU internal command 

which enables/disables the DSP highest priority interrupt (Irq 3) driven by a 1 MHz clocked HW timer. 

The task reads from a preloaded table (exec_table) the time to the next command and   the command to 

transmit, it then sets the timer and transmits the command to the SS. 

In order to avoid collision on the low speed I/F with the LS_Task,  a special (internal)  command is foreseen 

to lock/unlock (setting the IRQ3_flag) the low speed I/F. The locking command will precede the SS 

commands of at least 100 us in order to allow for the possible contemporary (just started) transmission of a 

command via the LS_Task. 

To start VM the CMD_SEQ task disables the IRQ3, locks the timer and sets it to raise   the next interrupt 

after few msec. Then the IRQ3 is enabled again. When the interrupt is raised, the VM task  is started  by the 

Interrupt service routine ISR3. The pointer to the exec_table containing the VM code to be executed 

(program counter) is read in a global variable filled in by CMD_SEQ. 

The VM task aborts itself when the END (end of program) opcode in the exec_table is  reached. VM is a 

state machine running into the whole system in a quite autonomous way.  

 

9.1.16 OBS Architecture: SIMULATE_SCIENCE  

 

This task is used for debugging purposes: it simulates the generation of the events associated to the FIFO 

Half-full interrupts, when no subsystems (or subsystems simulators) are usable for testing. The simulation is 

implemented as follows: 

- it disables the FIFO half full interrupt (IRQ3) 

- it loads the science dummy (fixed) values in the memory locations dedicated to the  HW FIFO simulation; 

- it redirects the High Speed memories addresses and the HW FIFO status registers to the new memory 

locations;- 

- it sets an internal timer to the requested data acquisition frequency; 
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- at each time tick, it writes the dummy data in the simulated status registers and sends a signal to simulate 

the interrupt. 

The task is scheduled by CMD_SEQ task when a command for the activation of the simulated data is 

received. 

 

9.1.17 OBS Architecture: TUNING  
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Figure 9.1-11 Function Decomposition of module Tuning 
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9.2 Memory organization and source code 

 

 
 

Figure 9.2-1, EEPROM/DM Pages in the DSP Data Memory space 
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Table 9.2-1, EEPROM/DM header (first seven words of each page) 
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Figure 9.2-2, PM Start Address and PM length header fields utilization 
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Figure 9.2-3, ñPointer to the next EEPROM pageò header field utilization 
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Figure 9.2-4, FCS Header field utilization: The boot software check the FCS of the EEPROM page and the 

FCS of the data to be written in Program Memory 
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Figure 9.2-5, EEPROM  Primary and Secondary partition 

 

9.3 Program Memory Segmentation 
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9.4 OBS Operations 

 

When the ICU is switched on, the BSW is copied from PROM to PM and run.  

The details of the boot procedure can be found elsewhere (see Error! Reference source not found., Error! 

Reference source not found.); here we simply note that after all the tests are carried out, a (5,1) event is 

generated and the boot enters an infinite loop waiting for a TC.  

The contents of the generated event are described in Error! Reference source not found.. 

In case of reception of a  successful event, there are two possibilities for loading and executing the OBS:  

1. using the image resident on the EEPROM on-board, see section 9.4.1 

2.  loading a new image via standard TCs, see section 9.4.2. 

 

 

9.4.1 Running the EEPROM-resident OBS 

 

The OBS is resident in EEPROM. Once the (5,1) event (with no errors reported ) is received, the command 

ñHIFI_Force_bootpartitionò described in Error! Reference source not found., section 4.3.14.2, can be 

sent to the ICU.  

Upon receipt of this TC, the BSW copies the OBS from the EEPROM partition specified in the TC to PM 

and jumps to the start location of the OBS in PM; at this point the OBS starts running.  

If the ICU is connected to the CDMS simulator or SCOS2000, HK packets will be received (SID 0x404 for 

nominal HK packets and SID 0x01 for Essential HK packets). This can be considered as the confirmation 

that the startup procedure has been successfully completed. See section Err or! Reference source not found. 

for a complete descrition of the power on procedure. 

 

 

9.4.2 Loading the OBS via telecommands with BSW 

 

In the following the procedure for uploading the OBS in case of testing activities on ground is described. The 

actual procedure to be used during flight operations is still to be defined and will imply the use of the 

Software management Facility provided by ESA. 

 

Once the BSW puts the ICU in a wait state, it is possible to uplink from SCOS2000 a new image of the OBS 

using standard TCs. 

Three steps are necessary to perform the full operation: 

 

1. It is necessary to prepare the Telecommands for uploading the new OBS image: the C program TCGen 

provided by CGS is available under Windows to translate the OBS image into a list of TC (6,2) ready to 

be sent to the ICU. The ADI21020 C Compiler must also be installed, since TCGen uses some C-tools 

(like cdump).  

The command to invoke the procedure is: 

 

>tcgen ïi segfile.txt ïp pagefile.txt ïf path/OBS.EXE ïa 0x400 ïo path/suffix ïm 0 > 
name output directory 

 

where: 

- The segfile.txt file contains the list of memory segments (one per line) defined in the ICU 

program memory and reported in the architecture file hifi.ach; typically the segments are 
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seg_rth, seg_init and seg_pmco. The segfile.txt file used for generating the OBS version 3.2 

TC set is reported in Appendix A 

- The pagefile.txt file contains the list of memory pages to be avoided (it can be empty). 

- OBS.EXE is the executable file as produced by the compilation of the OBS code. 

- Path is the directory where the output TCs will be stored ; 

- Suffix is a string that will be attached to the TC file names: the output files will be named 

suffixTCnnnnn.dm where nnnnn is a count number. 

 

2. It is necessary to prepare the CDMS for the commands reception. On the PC hosting the CDMS 

simulator:  

a. Click on icon CDMS_SIM 

b. On the ñSelect Buslistò button, select the HIFI_Nominal buslist 

c. Click on Launch Router Command Interfac: set the IP address and the port number:   

IP address = <address of the router machine> 

Port:  9877 

d. Click on Connect 

e. On the ñSelect Command to sendò  option select NAME_CLIENT; write "hifi" and click 
Send Command 

f. On the ñSelect Command to sendò  option  select ADD_CLIENT, write ñ400ò  and click 
Send Command  

g. Click on Close Without Sending 

h. Click on Start/Stop BC button 

 

At this point the CDMS is ready to accept the TCs. 

  

3. The set of TCs containing the image of the can be uplinked using the ñObswLoaderò script. The script 
loads TCs from a local directory on the Router machine and sends them to the CDMS that, in turn, sends 

them to the ICU. The following syntax should be used to invoke the script. 

 

>ObswLoader ïdpu ïapid 1024 ïinterval XXX path/*Tc*.dm 
 

where path is the directory that hosts the telecommands prepared with the TCGen program, and XXX is 

the interval in milliseconds for the dispatch of subsequent TCs to the CDMS. Clearly, the dispatching 

interval should match the capabilities of the buslist currently running on the CDMS. For fast uploads a 

dedicated buslist has been prepared that allows the CDMS to send to the ICU a maximum of 20 TC/s; 

using this buslist allows to invoke the ObswLoader script with an interval parameter of 50 

(milliseconds). If one uses the nominal buslist where only 2 TC/s can be uplinked, then the interval 
parameter should be set to 500.  

 

Once all TCs have been sent, it will be necessary to send the ñLoad TC and bootò TC (see Error! 

Reference source not found., section 4.3.14.3) from SCOS2000 to command the BSW to copy the full 

image from DM to PM and start the application program.  

 

To copy the loaded OBS into the onboard EEPROM an OBS dedicated TC shall be issued. This TC is 

described in and Error! Reference source not found., section 4.3.14.4. The overall EEPROM write 

procedure lasts for <=20secs. 
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9.4.3 Loading and patching the OBS via telecommands at runtime 

 

A new version of the OBS can be uploaded and started also while an older version of the OBS is running. 

This can be made in two ways: by loading a new version of the OBS or by patching a previously existing 

OBS version. In the loading procedure the entire new OBS code is passed to the existing OBS version via a 

TC sequence. In the patching procedure only the difference between the currently running version and the 

new version of the OBS is loaded via a TC sequence.  

 

In the following, after a general presentation of how the procedures work, we summarise the steps to follow 

to realise loading and patching. The way how the steps are implemented also depends on the auxiliary 

packages and on the operating environment. Therefore we also present indications on how the steps can be 

implemented in two different operating environments. 

 

 

9.4.3.1 OBS loading   

 

The OBS code is stored in the ICU PM, starting at address 0. It does not occupy the whole PM. More 

precisely the OBS up to version 4.3 occupies far less than 0x20000 PM words while the PM is 0x7ffff words 

long. Therefore a new OBS copy can be stored and modified directly in the high part of the PM without 

overwriting the running OBS, which is stored in the low part of the PM.   

 

In order to load the new OBS the user has to prepare a sequence of HIFI_load_PRAM TCs to command the 

running OBS to build the new version of the OBS in the high PM, starting at a specified address 

(high_PM_address). The high_PM_address should be high enough that the running OBS is not corrupted by 

the copy of the new one: for this purpose, address 0x3ffff is compatible with any OBS version.  
 

Once the OBS copy has been constructed in the high PM, the user should issue the command 

HIFI_copy_mem_to_low.  This command has two parameters: OBS_destination and OBS_copy_len.  When 

this command is received, the OBS takes the following actions:  

 

1. it copies the procedure that handles the TC into the 100 PM words preceeding address OBS_destination 

(necessarily equal to the high_PM_address used in the previous step)  and passes the control to this code;  

2. the procedure copies OBS_copy_len PM words starting from address OBS_destination (high PM) into a 

PM area of the same length starting at address 0 (low PM);  

3. when the copy is complete, the procedure invokes an HIFI_reset command.  

 

As a result, if a copy of the OBS was prepared in the high PM starting at address high_PM_address, when 

this command is issued with OBS_destination = high_PM_address and provided that OBS_copy_len is 

higher than the number of words of the OBS version stored in high PM (a value of 0x20000 will always do) 

the copy of the new OBS is moved from the high PM to the low PM and re-started. 

 

It is higly recommended to check that the OBS copy has been correctly constructed in the high PM before 

issuing the HIFI_copy_mem_to_low command. This can be done by issuing a proper sequence of 

HIFI_check_memory and HIFI_check_PM_memory commands.  

 

Therefore we can summarise the steps for performing the OBS loading procedure as follows: 

 

L1.  Prepare a sequence of HIFI_load_PRAM TCs that constructs the new OBS version in the ICU high PM.  
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L2.  While the OBS is running on the ICU, issue the sequence of TCs produced at step L1. 

 

L3.  Issue a sequence of check_memory commands in order to be sure that the copy has been correctly 

constructed. Abort the overall procedure in case the copy is damaged. 

 

L4.  Issue the HIFI_copy_mem_to_low TC.  

 

 

9.4.3.2 OBS patching   

 

The procedure for the OBS patching is slightly different. The difference is in how the new version of the 

OBS is constructed in the high PM. While in the loading procedure the user has to prepare a sequence of TCs 

that construct in high PM a whole copy of the OBS, in the patching procedure the user firstly makes a copy 

of the running OBS version in the high PM and next issues to the OBS a sequence of TCs that changes that 

copy into the newer version, i.e. the TCs have to carry only the differences between the running copy and the 

new copy.  

 

The copy of the running version can be constructed by issuing the HIFI_copy_mem_to_high TC. This 

command is very similar to the HIFI_copy_mem_to_low command except that it works in the other 

direction, i.e. it copies from the low PM to the high PM: indeed they are both implemented by means of the 

HIFI_copy_memory command by specifying a different direction (1 for low to high and 2 for high to low).  

In addition, this command does not perform a reset at completion.  

The command has two parameters: OBS_destination and OBS_copy_len. 

When the command is issued, the OBS will copy a block of OBS_copy_len PM words starting from address 

zero into a block of the same length starting at address OBS_destination. In this way, provided that 

OBS_copy_len is high enough (a value of 0x20000 will always do) the running OBS is copied into the high 

PM.  

 

We can summarise the steps for performing the OBS pacthing procedure as follows: 

 

P1.  Prepare a sequence of HIFI_load_PRAM TCs that turn the current OBS into a new OBS version.  

 

P2.  While the OBS is running on the ICU, issue the TC HIFI_copy_mem_to_high.  

 

P3.  Issue the sequence of TCs produced at step P1. 

 

P4.  Issue sequence of check memory commands in order to be sure that the copy has been correctly 

constructed. Abort the procedure in case the copy is damaged.  

 

P5.  Issue the TC HIFI_copy_mem_to_low.  

 

 

9.4.3.2.1 Example 1: Implementing a patching at the IFSI premises.  
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To clarify the procedure and illustrate how the procedures has to be customized for the existing operating 

environment we report here a detailed description on how the OBS patching is performed and tested in the 

operating environment used at the IFSI premises. 

In the example, we will pacth OBS release X into OBS release Y.  

We assume that the high_PM_address is 0x3ffff.  
 

Implementation of step P1. 

At IFSI the OBS Management facility is not available. Therefore the sequence of TCs is prepared by using a 

C program internally developed. The program is called genera_TC_patch and can be compiled and executed 

on any PC. It requires two input files containing the ascii dump of the two versions of the OBS executable. 

Both files can be produced by the ADI21020 compiler using the CDMP directive. The genera_TC_patch 

program by default assumes that the high_PM_address is 0x30000. In case the user wants to specify a 

different addres (like we want in this example) the program accepts an option in the form ïo offset where 

offset is a HEX offset with respect to the default address: therefore, in order to provide the TC sequence for 

patching at address ox3ffff we need to invoke the program with a ï0 oxffff option. Once the two input files 

are stored in the same directory where the program is located, the program can be executed by means of the 

following command 

 

>genera_TC_patch p OBS_X.fil -n OBS_Y.fil ïo 0xffff  
 

The program output is a sequence of HIFI_load_PRAM commands that are stored in the sub-directory 

TC_for_patching. The number of provided TC packets depends on how much OBS.Y is different from 

OBS.X. If the two differ in one data only (e,g, the initial value of a global value or a table entry) a couple of 

TCs may be sufficient. If the two are very different the same number of packets as a normal full load could 

be required. The program outputs (on the screen) also the length, the starting address and the checksum of 

the three segments into which the code is divided, which are the seg_rth, the seg_init and the seg_pmco. 

These data are useful to contruct the check commands to be used in step P4. 

In the following an example of the output of the program is provided. It has been obtainedpreparong the 

patches for the versions 4.3.1 ontop of  4.3. 
 

>genera_TC_patch.exe - p OBS4_3.fil - n OBS4_3_1.fil - o 0xffff  

 

Opening OBS4_3.fil  

        Time of image compilation : Tue Nov 14 11:28:24 2006  

        Found segment seg_rth  

                Start address 0  

                Size 0x100  

        Found segment seg_init  

                Start address 0x4000  

                Size 0x11a7  

        Found segment seg_pmco  

                Start address 0x6000  

                Size 0x11eae  

        Writin g temp file  

                Processing section: 'seg_rth'  

                Processing section: 'seg_init'  

                Processing section: 'seg_pmco'  

Opening OBS4_3_1.fil  

        Time of image compilation : Tue Nov 14 16:17:54 2006  

        Found segment seg_rth  

                Start address 0  
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                Size 0x100  

        Found segment seg_init  

                Start address 0x4000  

                Size 0x11a7  

        Found segment seg_pmco  

                Start address 0x6000  

                Size 0x11 eae  

        Writing temp file  

                Processing section: 'seg_rth'  

                Processing section: 'seg_init'  

                Processing section: 'seg_pmco'  

Processing 'seg_rth'  

                 crc on the segment: 0xc65e  

Processing 'seg_init'  

                 crc on the segment: 0x4987  

Processing 'seg_pmco'  

                 crc on the segment: 0xbf2e  
 

 

Implementation of step P2. 

Once OBS.X is running the TC HIFI_copy_mem_to_high is issued. The parameters of this command are 

OBS_destination = 0x3ffff, OBS_copy_len = 0x20000. The second parameter has to be at least equal to the 

actual length (in number of PM words) of the OBS.X code. The value 0x20000 is a safe value, since it is 

much higher than any allowed OBS version length (the maximum allowed length is defined by half the 

EEPROM size). 

The execution of the HIFI_copy_mem_to_high takes a few seconds and is terminated when a command 

execution success TM packet (1,7) is received. 
 

 

Implementation of step P3. 

To send the patching TCs an automatic procedure is needed. At IFSI premises this can be achieved by 

running the ObswLoader procedure on the machine where the router is running (i.e. the SCOS2000 

machine). The procedure is the same used to upload the TCs when the BSW is running: 

 

>ObswLoader -apid 1024 -dpu -patch -interval 250 path/*.tc 
 

The options have the follwoing meaning: 

-apid 1024: it instructs the OBS loader to generate packets with the HIFI apid. 

-dpu: it tells the OBS loader that the commands are directed towards the ICU. 

-patch: it is needed to specify to the OBS loader that the word dimension is 48 bits (that of the PRAM) and 

not 32 bits (that of the DRAM).  

-interval 250: it sets the time interval between to successive command issues to 250 msec which is the 

maximum tolerable rate for the OBS.   

The last parameter is the directory and the files to upload. 

 

After issuing the command just described the SCOS machine will pass the sequence of commands to the 

CDMS which turns the commands to the OBS: on the CDMS simulator the sequence of commands being 

issued shall be seen. No TC acceptance reports will be generated because the ObswLoader procedure sets the 

corresponding bits in the TCs to 0. If there are problems in the ingestions of the TCs, TC execution failure 

reports (1,8) are generated. In this case the upload procedure shall be stopped and repeated from the 

beginning. 



 
 

HIFI  USER MANUAL  

VOLUME 2  

Doc. no. : SRON-U/HIFI /UM/2004-001 

Issue : 4.0 

Date : 14 July 2008 

Category :  

Page : 47 of 200 HHII FFII  
 

 The time necessary to run the procedure depends on how many patching TC packets are needed and on 

selected time interval. 
 

Implementation of step P4. 

This step can be done by preapring two TCs. One is a HIFI_check_memory command that should be used to 

check the segment seg_init. The data to construct this command are produced by the program 

genera_TC_patch (see the example above). For this segment the program reports an init_offset, a init_len 

and a init_checksum. The user shall prepare a HIFI_check_memory command with the following 

parameters: OBS_mem_id = 0 (specifies the PM) OBS_mem_ start = 0x3ffff + init_offset (tells where the 

area to check starts)  OBS_mem_length = init_len.  After issuing this TC the user should check the relative 

report and verify that the reported crc is identical to the one produced by genera_TC_patch (i.e. to 

init_checksum).  The second command is used to check the contents of the seg_pmco segment. Again the 

command is constructed on the data produced the the genera_TC_patch program which reports the segment 

offset (pmco_offset) len (pmco_len) and checksum (pmco_checksum). The user shall prepare an 

HIFI_check_PM_memory command with the follwoing parameters: HIF_check_start = 0x3ffff + 

pmco_offset (tells where to start the check) HIF_check_end = 0x3ffff + pmco_offset + pmco_len ï1 (tells 

the last word to check) and HIF_chck_crc = pmco_checksum (tells the expected checksum). After issuing 

the command the user should receive an execution succes TM packet (1,7) confirming that the expected 

checksum was indeed obtained. If an execution failure (1,8) TM packet is obtained the procedure should be 

aborted. 

 

Implementation of step P5. 

Issue the TC HIFI_copy_mem_to_low TC. The parameters of this command are OBS_destination = 0x3ffff, 

OBS_copy_len = 0x20000. The second parameter has to be at least equal to the actual length (in number of 

PM words) of the OBS.X code. The value 0x20000 is a safe value, since it is much higher than any OBS 

version length. 

After this command has been issued the new copy of the OBS (i.e. OBS.Y) should be loaded and started. On 

the AVM1 at the IFSI premises a manual reset of the ICU is additionally needed due to a known problem in 

the ICU reset. 

 

9.4.3.2.2 Example 2: Implementing patching at SRON.  

 

We now report a description on how the patching could be realised with the OBSW Managment facility.  

The two environment dependent steps are P1 and P3 and are discussed in the following. The other steps are 

identical.  

 

Implementation of step P1. 

When the OBSM is allowable it can be used to produce the TC patching sequence from a version of the 

OBS.X and of the OBS.Y executables in the ICD14 format. 

 

Implementation of step P3. 

The OBSM can be used to issue the sequence of TCs produced at step P1. 
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10 SUMMARY OF HK TELEME TRY DATA  

10.1 Summary of HK and diagnostic telemetry packets 

 

An overview of the housekeeping and diagnostic packets is given in Annex 1 section 1.8 and 1.9 

 

10.2 Synthetic parameters 

 

The synthetic parameters are given in Annex 1 section 1.5 

 

10.3 Event reports 

 

Enent reports are given in Annex 1 section 1.8 

 

10.4 On-ground limit check information  

 

The applicable ranges are indicated in Annex 1 section 1.6 
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11 SUMMARY OF INSTRUMEN T TELECOMMAND DATA  

11.1 Summary of telecommand packets 

 

HIFI is controlled by the following telecommands: 

 

Á HIFI_force_boot 

Á HIFI_load_boot 

Á HIFI_eeprom_write 

Á HIFI_mem_check 

Á HIFI_connection_test 

Á HIFI_Set_OBS_ID 

Á HIFI_notify_PDU_status 

Á HIFI_Housekeeping_on 

Á HIFI_Housekeeping_off 

Á HIFI_non_periodic_hk_FCU 

Á HIFI_non_periodic_hk_LCU 

Á HIFI_Limit_checking_on 

Á HIFI_Limit_checking_off 

Á HIFI_Configure_FCU 

Á HIFI_Config_HRS_H 

Á HIFI_Config_HRS_H_att_lo 

Á HIFI_Config_HRS_H_blocks 

Á HIFI_Config_HRS_V 

Á HIFI_Config_HRS_V_att_lo 

Á HIFI_Config_HRS_V_blocks 

Á HIFI_Configure_WBS_H 

Á HIFI_Configure_WBS_V 

Á HIFI_Configure_LCU_ch1a 

Á HIFI_Configure_LCU_ch5a 

Á HIFI_HL_switchon 

Á HIFI_HL_heater 

Á HIFI_LCU_Single 

Á HIFI_FCU_parameter_scan 

Á HIFI_config_spectroscopy 

Á HIFI_Spectr_total_power 

Á HIFI_Spectr_slow_chop 

Á HIFI_simulate_science 

Á HIFI_Single_cmd 

Á HIFI_measure_LCU_IV 

 

11.1.1 Use of the telecommands 

11.1.1.1 Start up 

 

Start-up of HIFI consists of the following steps: 

1. Power on ICU 
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2. ( release a command to force the boot process) 

3. All ICU -Monitor parameters must be valid and not out-of-limit. 

4. Release the HIFI_notify_PDU_status telecommand with HIF_FCU_S = ON 

5. All FCU-Monitor parameters must be valid and not out-of-limit.  

6. Release the HIFI_notify_PDU_status telecommand with HIF_LCU_S = ON 

7. Power on LCU 

8. TBD set of LCU-Monitor parameters must be valid and not out-of-limit. 

9. Release the HIFI_notify_PDU_status telecommand with HIF_WBSH_S= ON 

10. Power on WBS_H 

11. TBD set of WBS_H-Monitor parameters must be valid and not out-of-limit. 

12. Release the HIFI_notify_PDU_status telecommand with HIF_WBSV_S= ON 

13. Power on WBS_V 

14. TBD set of WBS_V-Monitor parameters must be valid and not out-of-limit. 

15. Release the HIFI_notify_PDU_status telecommand with HIF_HRSH_S= ON 

16. Power on HRS_H 

17. TBD set of HRS_H-Monitor parameters must be valid and not out-of-limit. 

18. Perform HRS FT0 

19. Release the HIFI_notify_PDU_status telecommand with HIF_HRSV_S= ON 

20. Power on HRS_V 

21. TBD set of HRS_V-Monitor parameters must be valid and not out-of-limit. 

22. Perform HRS FT0 

 

 

11.1.1.2 Configure FCU 

 

The FCU is configured as follows: 

 

Issued telecommand Response in telemetry 

TC(8,4) HIFI_Configure_FCU_power  

 TM(1,1) Telecommand accepted 

 TM(8,6) Function status report 

TC(8,4) HIFI_Configure_FCU  

 TM(1,1) Telecommand accepted 

 TM(8,6) Function status report 

TC request non-periodic HK   

 TM(1,1) Telecommand accepted 

 TM(3,25) Non-periodic-FCU HK 

 

 

Prerequisites to configure the FCU: 

Á HI_FCU_S must be ON 

Á All FCU-Monitor parameters must be valid and not out-of-limit.  

 

1. Release the command HIFI_Configure_FCU_power 

Only if required. At startup the power status is: 

Á Mixer chains H and V on 

Á Upconverters H and V off 
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Á Chopper actuator: on. 

 

2. Immediate reaction: 

Á Telecommand acceptance verification report ïsuccess 

Á Function status report. 

This report contains an echo of all command-parameters. 

Á From the next periodic HK-packet onwards: 

The five status-parameter assume the commanded values. 

 

3. Release the telecommand HIFI_Configure_FCU 

 

4. Immediate reaction: 

Á Telecommand acceptance verification report ïsuccess 

Á Function status report. 

This report contains an echo of all command-parameters. 

Á From the next periodic HK-packet onwards: 

Á Building-block ID assumes commanded value 

Á The five Mxband Monitor parameters assume the commanded value. 

Á The Commanded parameters have effect of the analogue monitor values. 

 

5. For diagnostic purposes the FCU-non-periodic HK may be requested. This packet is requested as 

follows: 

Release the telecommand HIFI_non_periodic_HK_FCU 

This telecommand requests the digital housekeeping from the FCU. 

 

6. Immediate reaction: 

Á Telecommand acceptance verification report ïsuccess 

Á Non-periodic FCU-HK report 

This report contains the commanded parameters as received by the FCU 

 

7. Criteria for successful configuration: 

The Difference between commanded value and monitored value must not exceed TBD value. (typical 0.1 in 

the applicable engineering unit) 

As the monitor parameters in the Function Status report can be converted to engineering values, the 

difference of commanded value and monitored value can be calculated by means of a derived parameter and 

expressed in engineering values. 

 

Section Error! Reference source not found. lists which monitor parameters are influenced by the 

Configure FCU command. 

11.1.1.3 Configure LCU 

 

To configure the LCU the following sequence must be followed: 

 

Issued telecommand Response in telemetry 

TC(8,4) Set to nominal  

 TM(1,1) Telecommand accepted 

 TM(8,6) Function status report 



 
 

HIFI  USER MANUAL  

VOLUME 2  

Doc. no. : SRON-U/HIFI /UM/2004-001 

Issue : 4.0 

Date : 14 July 2008 

Category :  

Page : 52 of 200 HHII FFII  
 

TC(8,4) HIFI_Configure_LCU_band n  

 TM(1,1) Telecommand accepted 

 TM(8,6) Function status report 

TC(8,4) HIFI_HL_switchon  

 TM(1,1) Telecommand accepted 

 TM(8,6) Function status report 

 

Prerequisites to configure the LCU for band N: 

 

Á HI_LCU_S must be ON 

Á TBD LCU-Monitor parameters must be valid and not out-of-limit. 

Á LCU may be in nominal mode 

Á Band N may be active. 

Á Note the number of commands, rejected by LCU (Monitor parameter HL_false_cmd) 

 

1. If the LCU is in standby : Release the telecommand to set LCU to nominal 

 

2. Immediate reaction: 

Á Telecommand acceptance verification report ïsuccess 

Á HL_Nominal assumes the value NOMINAL in the next HK-report 

 

3. Release the telecommand HIFI_Configure_LCU_band n 

This telecommand contains the command-parameters listed in TBD. 

 

4. Immediate reaction: 

Á Telecommand acceptance verification report ïsuccess 

Á Function status report. 

This report contains an echo of all command-parameters. 

Á From the next periodic HK-packet onwards: 

Á Building-block ID assumes commanded value 

 

5. NOT YET IMPLEMENTED: For diagnostic purposes the LCU-non-periodic HK may be requested. 

This packet is requested as follows: Release the telecommand HIFI_non_periodic_HK_LCU 

This telecommand requests the commanded values for this band from the LCU. 

 

6. Immediate reaction: 

Á Telecommand acceptance verification report ïsuccess 

Á Non-periodic LCU-HK report 

This report contains the commanded parameters as received by the LCU 

 

7. Release the telecommand HIFI_HL_switchon with the selected band. 

 

8. Immediate reaction: 

Á Telecommand acceptance verification report ïsuccess 

Á HL_Channel_S assumes the value of the selected band 

Á The housekeeping values reflect the commanded settings 

 

9. Criteria for successful configuration: 

Á No commands are rejected by LCU. (HL_false_cmd did not increase wrt the value in 

step 1) 
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Á The Difference between commanded value and monitored value must not exceed TBD 

value. 

11.1.1.4 Configure HRS-H or HRS-V 

 

The HRS-configuration consists of two steps: 

 

1. HIFI_Config_HRS_H_att_and_LO 

2. HIFI_Config_HRS_H_blocks 

 

Issued telecommand Response in telemetry 

TC(8,4) HIFI_Config_HRS_H_att_and_LO 

 

 

 TM(1,1) Telecommand accepted 

 TM(8,6) Function status report 

TC(8,4) HIFI_Config_HRS_H_blocks  

 TM(1,1) Telecommand accepted 

 TM(8,6) Function status report 

 

The command HIFI_Configure_HRS_H_att_and_LO passes the selected polarization, the settings of the 7 

local oscillators and the settings of the 8 attenuators. 

 

After the HIFI_Configure_HRS_H_att_and_LO a HIFI_Tune_HRS command may be issued. 

The tuning leaves the spectrometer in the ultra wide mode. 

 

The final step is the block-configuration. 

In general, this may be done by the telecommand HIFI_Config_HRS_H_blocks, which passes the 8 20-bit 

block-settings as editable parameters. 

The values of these parameter are in textual calibration sets, named after the mode they command the block 

into. 

 

The procedure for HRS-V is similar to the one for HRS-H. 

 

 

Prerequisites to configure the HRS-H(V): 

 

Á HI_HRSH_S (HI_HRSV_S) must be ON 

Á TBD HRSH(V)-Monitor parameters must be valid and not out-of-limit. 

 

1. Release the telecommand HIFI_Config_HRS_H(V)_att_and_lo 

This telecommand contains the command-parameters listed in TBD. 

 

2. Immediate reaction: 

Á Telecommand acceptance verification report ïsuccess 

Á Function status report. 

This report contains an echo of all command-parameters. 

Á Skip one HK-packet. From the next periodic HK-packet onwards: 

Á Building-block ID assumes commanded value 
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Á The Commanded parameters have effect of the monitor values.  

Notice that the effect will be visible in the second or the third HK-packet after the 

command-release 

 

3. Tune. See section on tuning 

 

4. Release the telecommand HIFI_Config_HRS_H(V)_blocks 

This telecommand contains the command-parameters listed in TBD. 

 

5. Immediate reaction: 

Á Telecommand acceptance verification report ïsuccess 

Á Function status report. 

This report contains an echo of all command-parameters. 

Á The commanded blocks are not reflected in the periodic HK-packet. In stead, they 

appear in the HRS-IF power house-keeping packets, and in the start-science frame 

packets. 

 

6. Criteria for successful configuration: 

TBD 

11.1.1.5 Configure WBS-H or WBS-V 

 

To configure WBS-H (WBS-V) the following sequence must be followed: 

 

The procedure for WBS-V is similar to the one for WBS-H. The WBS-V is indicated in ellipses. 

 

Issued telecommand Response in telemetry 

TC(8,4) Configure WBS_H (V)  

 TM(1,1) Telecommand accepted 

 TM(8,6) Function status report 

 

 

 

Prerequisites to configure the WBS-H(V): 

 

Á HI_WBSH_S (HI_WBSV_S) must be ON 

Á TBD WBSH(V)-Monitor parameters must be valid and not out-of-limit. 

 

7. Release the telecommand HIFI_Configure_HRS_H(V) 

This telecommand contains the command-parameters listed in TBD. 

 

8. Immediate reaction: 

Á Telecommand acceptance verification report ïsuccess 

Á Function status report. 

This report contains an echo of all command-parameters. 

Á From the next periodic HK-packet onwards: 

Á Building-block ID assumes commanded value 

Á The Commanded parameters have effect of the monitor values. 
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9. Criteria for successful configuration: 

TBD 

 

11.1.1.6 Configure spectroscopy 

 

11.1.1.7 Switch off 

 

HIFI should not be switched off when the instrument is in the primary mode. 

 

As the HIFI-standby mode can act as a save mode, the proper way to switch off HIFI is by the HIFI_SAVE 

command. Upon the receipt of this command. The ICU commands LCU to standby and FCU to band 0. 

 

When the instrument is in standby mode any subsystem may be switched off. Before a subsystem is switched 

of the status should be notified to the ICU. 

11.1.1.8 Spectroscopy 

11.1.1.9 Tuning 

 

Upon receipt of the Tune_HRS command the HRS-sprectrometers are tuned. 

In case a spectrometer is switched off, the corresponding tune-reports will be omitted. 

 

Issued telecommand Response in telemetry 

TC(8,4) Tune HRS  

 TM(1,1) Telecommand accepted 

 TM(21,3) HRS-H tune report 

 TM(21,3) HRS-V tune report 

 TM() science data 

 TM(1,7) Command executed 

 

11.1.1.10 Miscellaneous 

11.1.1.11 Memory 

 

 

11.2 Reflection of telecommands on TM 

 

This table shows which how the command-parameters are reflected in the telemetry. This concerns a one-to-

one reflection. 

The next table specifies the parameters that are affected by commands. 




































































































































































































