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FUM 1 - INSTRUMENT DESCRIPTION
1.- Introduction

2.- Instrument hardware description
2.1- Introduction.
2.2- Instrument organisation.
2.3- Technical description.
2.4-Module O.
2.4.1- Optical scheme of PFS-O.
2.4.2- Mechanical description of PFS-O.
2.4.2.1-The optica bench.
2.4.2.2-The pendulum system.
2.4.2.3- The gastight box.
2.4.2.4- Thermal description of PFS-O.
2.4.3 — Electronics of PFS-O.
2.5-Module E.
2.5.1- Electronics of PFS-E.
2.6- Module P.
2.7- Module S.

2.8-Harness.

3.- Modes of operation
3.1 - Modes of operation .
3.1.1 - ASTRA mode.
3.1.2 — The deeping mode.
3.1.3 — The autonomous test mode.
3.1.4 — The calibration mode.
3.1.5 — The science mode.
3.2 - Data acquisition cycle.

4 — Scientific Objectives



FUM 2 - INSTRUMENT PERFORMANCE BUDGETS

1- Introduction.
2 —What We Measure.

2.1 —The Needs for our Scientific Objectives.
3 — Space Calibrations.
4 — Pointing and Spatial Performance.

5—Summary

FUM 3 - INSTRUMENT SOFTWAREAND MEMORY MAP
1.- Instrument Software Description
1.1-Module O Software
1.2-The FrFT Software
1.3-The Overall Software of the Experiment: Module E
2.-Dam Software
3.-Dam Software Architecture
4.-OBDM Software
5.-OBDM Commands
6.-Icm Software
7.-Memory Map

FUM 4 —HOUSEKEEPING INFORMATION
1-Introduction
2-Housekeeping: Word by Word Definition
3-Range of Vaues.

4-Table of Conversion Factors.



FUM 5 — OPERATING, NON-OPERATING CONDITIONS AND INTERFACES.

1 - Instrument Requirements.

2 - Thermal Interfaces

2.1 - Therma Accommodation

2.2 - Operational Temperatures

2.3 - Ground Operational Temperatures

2.4 - Conductive Interface

2.5 - Conductive Interface

2.6 - Special Thermal Requirements

2.7 - Heaters

2.8 - Coatings And Finishes

2.9 - Units Mean Heat Capacity

2.10 - Units Heat Dissipation

3 - Electrical Interfaces

3.1 - Electrical Architecture Block Diagram

3.2 - Prs Experiment Power Requirements

3.3 - Electrical Sat Requirements on Power

3.4 - - Electrical Prg/Sat Requirements on High Power Commands
3.5 - Electrical Prs/Sat Requirements on Thermistors

3.6 - Electrica PFg/Sat Requirements on Relay Switch Status
3.7 - Electrical Sat/Prs Requirements on TTc01-B TLm/Tc
3.8 - Power Profile in Cruise Phase (Astra Heater)

3.9 - Power Profile of Typical Instrument Operation Around Mars Pericenter
4 — Experiment Data Commanding

4.1 - Data Rate and VVolume.

4.2 — Data Profile

4.3 — Typica Instrument Timeline

5 - Telemetry

5.1 — Telemetry Subsystem

5.2 — Structure of The Telemetry Source Packet

5.3 — Structure of The Source Data

5.4 — Structure of Mh1, Mh2 and Mh3 Fields

6 — Events



Fum 7 -INSTRUMENT OPERATION M ANUAL

General Description

1.1 - Scientific Objectives

1.2- Functional Objectives
Instrument Configuration

2.1 —Hierarchical Configuration

2.2 —Physical Configuration

2.3 — Electrical Configuration

2.4 — Software Description
Instrument Detailed Description
Instrument Operations

4.1 — Overview

4.2 — Nominal Operation Plan

Modes description

5.1 - Summary

5.2 —Modes transition

5.3 — Modes description

5.4 — Data Transmission Modes

6 - Nomina and Contingency Operations Procedures

1- switch on

2 i off

3 The wake-up procedure.
4 ASTRA on-off

5 calibration procedure (test 4)
6 internal experiment test
7 test 1

8 test2

9 test3

10 test 5

11 test 6

12 rotate scanner

13 block-unblock pendulum



14 change default control table
Set Temperature Inside IB
Set Power Of Laser Diodes
Set Temperature Of Laser Diode/Detector
Set Trw Current Of Laser Diode
Set Gain Sensors
Set Adc Configuration
Select Motor Coil
Set Gain Zero Crossing
Set Period Of Filter
Select Zero Crossing Lw/Sw
Switch Laser Diode
Change Speed Controller Stop Command
Set Sw Filter Shape
Set TRw Channel
Set Offset For Zopdsw And Zopdlw
15.  Takedirect N measurements
16.  Switch From Nomina To Redundant Power.
17 Change Data Transmission Mode For Measurament
17.1 Change Data Transmission Mode For Calibrations
18 Setlcm Mode
19 software patch procedure.
20 GO TO SLEEP.
21 internal clock
22 subsystems on-of f
23 simulation mode
24 Set period between measurements
25 Event ignore mask
26 mass memory recovery

27 Scanner Recovery



FUM-8-SCIENCE OPERATIONS

1-Introduction
1.1- PFS data taking and transmission
1.1.1 - Modes of operation, data acquisition cycle
1.2 - In flight calibration
1.3 - Data transmission modes
1.4 - Datataking aong the orbit
1.5-PFS data volumes
1.6 — Two possible strategies of observations

1.7 - Compliance matrix on the availability of services

2 - Cruise phase
3 — Commissioning phase.
4 — Science operations.

4.2 - Limb viewing .



FUM —9-TM_TC INTERFACE- DATA BASE

Introduction
1 — Compliance Matrix

2 — Applicable Documents

3 - Definition of Relevant Concepts
4 - Telemetry
4.1 - Telemetry Subsystem
4.2 - Structure of The Scientific Telemetry Source Packet
4.3 - Structure of other Source Packets
4.4 - Structure of Mhl, Mh2 And Mh3 Fields
4.5 - Structure of The Data Pack
4.6 — Prs Housekeeping
5- High Power Commands
5.1 High Power Commands Table (Rtu Operated)
5.2 Pfs Telecommands Table
5.3 Telemetry List
6 - PFs Telecommands
6.1 - Telecommand Interpreter
6.2 - Summary of Prs Telecommands And Their Parameters
6.3 - PFs Telecommands
Telecommand (216,5) Start/Terminate The Measurement Session
Telecommand (216,10) Change Clocksec
Telecommand (216,11) Set Period of Hk Report Packet Generation
Telecommand (216,12) Enable/Disable Subsystems
Telecommand (216,13) Set/Clear Obdm Test Mode
Telecommand (216,14) Set Temperature Inside Ib
Telecommand (216,15) Set Power of Laser Diode
Telecommand (216,16) Set Temperature of Laser Diode/Detector
Telecommand (216,17) Set Trw Current of Laser Diode
Telecommand (216,18) Set Gain Sensors
Telecommand (216,19) Set Adc Configuration
Telecommand (216,20) Select Motor Coil



Telecommand (216,21) Set Gain Zero Crossing
Telecommand (216,22) Set Period of Filter
Telecommand (216,23) Select Zero Crossing Lw/Sw
Telecommand (216,24) Switch Laser Diodes
Telecommand (216,25) Set Autotest Parameter
Telecommand (216,26) Change Speed Controller Stop Command
Telecommand (216,27) Work With Module O In Sleeping Mode
Telecommand (216,32) Set/Clear Simulation Mode
Telecommand (216,33) Set Icm Mode
Telecommand (216,34) Set Source Timer
Telecommand (216,36) Set Scanner Mode
Telecommand (216,37) Set Period Between Measurements
Telecommand (216,38) Set Number of Scan Retries
Telecommand (216,39) Set Number of Obdm Retries
Telecommand (216,40) Set Powr Event Ignore Mask
Telecommand (216,41) Set Scan Event Ignore Mask
Telecommand (216,42) Set Obdm Event Ignore Mask
Telecommand (216,43) Set Icm Event Ignore Mask
Telecommand (216,45) Select Sw Filter Shape
Telecommand (216,46) Select Trw Channel
Telecommand (216,47) Set Dtm For Measurements
Telecommand (216,48) Set Dtm For Calibrations
Telecommand (216,49) Set/Clear Reference Channel Mode For Module O
Telecommand (216,50) Set Offset For Zopdsw And Zopdlw Frwd And Reverse
Telecommand (216,100) Move the Scanner To The Specified Position
Telecommand (216,101) Set Number of Measurements
Telecommand (216,102) Set Number of Calibrations
Telecommand (216,200) Reconfigure The Mass Memory
Telecommand (216,205) Change Cpu Code Segment
7 — Events

7.1 - Summary of Prs Events

7.2 - List of Prs Events
Event Sstc — Session Started By A Telecommand
Event Ssur — Session Started By Undefined Reason



Event Wosm — Work With Module O in Sleeping Mode
Event Sttc — Session Terminated by A Telecommand
Event Stur — Session Terminated by Undefined Reason
Event Stab — Session Aborted

Event Sfmm — Session Suspended By Mm Full Signal
Event Omnb — No Obdm Message ‘ Booted” Within Predefined Time
Event Omcb — Communication with OBbM Is Bad

Event Odpb — Doulbe Pendulum To Be Moved Is Blocked
Event Omok — Communication With Osbwm |s Ok

Event Omnr — No Responce on The OsBbm Command
Event Omer — Error In The OBDM Message

Event Dpub — Double Pendulum has been Unblocked
Event Dpbl — Double Pendulum has been Blocked

Event Swts— Sw Transfer Started

Event Swtc — Sw Transfer Completed

Event Lwts— Lw Transfer Started

Event Lwtc — Lw Transfer Completed

Event Fp5v — Failure of Power Supply For 5v Detected
Event F15v — Failure of Power Supply For 15v Detected
Event Fsam — Failure of Power Supply For Sam Detected
Event Fpun — Unexpected Power Supply Status

Event Smer — Wrong Scanner Position

Event Smnr — No Responce From Scanner Within Predefined Time
Event Isnm — Icm Send: No Message

Event Iswm — Icm Send: Wrong Message

Event Isc2 — Icm Send: No Tc In Dma Channel 2

Event Irnm — Icm Recv: No Message

Event Irwm — Icm Recv: Wrong Message

Event Irc2 —Icm Recv: No Tc In Dma Channel 2

Event Dnti — Dam: No Timer Interrupts

Event Dis4 — Dam: Irqs4 Was Masked

Event Mmse — Mmem: Single Error

Event Mmde — Mmem: Double Error

Event Init — Prs Initialization Completed



Event Time — Timestamp
7.3 - List of Prs Failure Codes
Failure Code Appl — Wrong Length Of Application Data Field In Telecommand
Failure Code Parn — Wrong Value Of Parameter N In Telecommand
8 — Other Services
8.1 — Support Of Standard Services

Service 1 —Tc Verification
Telemetry (1,1) Telecommand Acceptance Report - Success
Telemetry (1,2) Telecommand Acceptance Report - Failure

Service 3 — Hk Reporting
Telecommand (3,5) Enable Hk Report Packet Generation
Telecommand (3,6) Disable Hk Report Packet Generation
Telemetry (3,25) Hk Report Packet

Service 5 — Events Reporting

Service 6 — Memory Management
Telecommand (6,2) Load Memory Using Absolute Addresses
Telecommand (6,5) Dump Memory Using Absolute Addresses
Telemetry (6,6) Memory Dump Using Absolute Addresses Report

Service 9 — Time Synchronization
Telecommand (9,1) Accept Time Update

Service 17 — Connection Test
Telecommand (17,1) Request Connection Test Responce
Telemetry (17,2) Connection Test Responce Report

Service 20 — Science Data Transfer
Telecommand (20,1) Enable Science Report Packet Generation
Telecommand (20,2) Disable Science Report Packet Generation
Telemetry (20,3) Science Report

Service 216 — Pfs Private Telecommands

Service 255 — Coordinated Payload
Telecommand (255,1) Reset Telemetry Output Buffer

9 —Module O Information



