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Fig. 2.16: DFMS Power Switching Block Diagram
DFMS/Interface Data Sheet
Maximum Input Current 46.0/28V = 1.64A
Switch on:
Inrush: < 1A/usec
Input Voltage: 25V-32V

Inrush current after 8msec:

1A/usec*8msec >= 0.8A

Bus Isolation:

+28V&28V-Ret/SignalGround:

>1MOhm/>5nF

Switch on/off:

Z35V-Zenerdiode as freewheeling

Noise Emission/Suseptibility:

Filtering

EMC-Requirements and Suseptibility
Requirements are kept by the provision of
Common Mode Noise and Conducted Noise
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Fig. 2.17: RTOF Power Switching Block Diagram
RTOF/Interface Data Sheet
Maximum Input Current 44.6/28V = 1.6A
Switch on:
Inrush: < 1A/usec
Input Voltage: 25V-32V
Inrush current after 8msec: 1A/usec*8msec >= 0.8A
Bus Isolation:
+28V&28V-Ret/SignalGround: >1MOhm/>5nF
Switch on/off: Z35V-Zenerdiode as freewheeling
Noise Emission/Suseptibility: EMC-Requirements and Suseptibility
Requirements are kept by the provision of
Common Mode Noise and Conducted Noise
Filtering.
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Fig. 2.18: COPS Power Switching Block Diagram
COPS/Interface Data Sheet
Maximum Input Current 7W/28V = 0.25A
Switch on:
Inrush: <1A/usec
Input Voltage: 25V-32V
Inrush current after 8msec: 1A/usec*8msec >= 0.8A
Bus Isolation:
+28V&28V-Ret/SignalGround: >1MOhm/>5nF
Switch on/off: Z35V-Zenerdiode as freewheeling
Noise Emission/Suseptibility: EMC-Requirements and Suseptibility
Requirements will be kept by the provision
of Common Mode Noise and Conducted
Noise Filtering.
Impedance: 28V/0.22A= 112 Ohm
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224

2241

PYROTECHNIC INTERFACE REQUIREMENTS

General Interface Description

Rosina has two different Electro Explosive Devices on the cover
opening mechanism on each of the sensor units DFMS and RTOF

The Pyrotechnical Separation System breaks the vacuum sealing
between the cover and the instrument and will be activated shortly
after launch. Upon separation, the cover can be moved freely open
and close by the commandable cover mechanism drive on the hinge.
The Cover Pyro Detonator has two redundant ignition blocks and
therefore needs a redundant wiring scheme.

The Cover Bellow Actuator is a fail-safe provision for the cover
mechanism, which only will be activated in case of a cover mechanism
failure, whereby the cover is released into a final open position.
Because this actuator acts as a backup, there is only one, non-
redundant actuator used.

Number of Number of
Function Main Lines Redundant
Required Lines
Required
Open DFMS Vacuum Seal Entrance 1 1
Aperture
DFMS Cover fail-safe actuator 1
Open RTOF Vacuum Seal 1 1
RTOF Cover fail-safe actuator 1 0

Table 2.5-1 PEU Firing Lines Requirements

Function Initiator Principle | Power
supplied by
(if applicable)

No alternate N/A N/A
Initiators used

Table 2.5-2: Alternate Initiators Function and Supply
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2.2.4.2 Pyrotechnic Firing Line (PYR) Interface

The following drawings show the Pyrotechnical Interfaces of the S/C to
the two sensor units DFMS and RTOF.

Cover Detonator 1§Cover Detonator 2 Cover Fail/Safe Actuator]
(DFMS (DFMS) (DFMS)
N

_Safet Connector O Pyrg Cable from S/C O

ity sty

I . Structure

Fig.. 2.19: Pyrotechnical I/F of the S/C to the DFMS sensor.

Cover Detonator 1 Cover Detonator 2 Cover Fail/Safe Actuator
(RToF (RToF) (RToF)
N N

P32 DBMA 255

Pvro Cable from S/C

I : Structure

Fig. 2.20: Pyrotechnical I/F of the S/C to the RTOF sensor.
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The characterisitics of the Pyrotechnic Initiators are compiled in the

following tables:

Pyrotechnic Initiator for the Cover Separation System
PEU Load Interface Specification and Mechanical Characteristics

Pyro Type:
Manufacturer:

Procurement Specification:

1 DPWH 30 -Detonator

Dassault

FICHE E1/02

Electrical Characteristics:
Bridge Resistance:

All Fire Condition:
(Current and Pulse Duration)

No Fire Current:
(Current and Pulse Duration)

Insulation Resistance between filaments
and EED case before and after
Firing:

Electrostatic Discharge Strength:
(inc. Conditions)

1.05 +/- 0.15 Ohm

4 A, >10ms <20msec

1A, 5min.

> 100 MOhm

25'000 V (500 pF, 5 KOhm)

Operating and Non-Op Temperature Range: | -90 °C/+100 °C
Storage Temperature Range: +10 °C / +30 °C
Mechanical Characteristics:

Mass: <14g

Maximum mass of Explosives:

Dimensions:

70mg(40mg AW1 + 30mg RDX)

diameter 14 mm, length 35.7 mm

Table 2.5-3: Pyrotechnic Device Interface Characteristics,
Cover Separation Function
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Pyrotechnic Initiator for the Cover Bellow Actuator
PEU Load Interface Specification and Mechanical Characteristics

Pyro Type:
Manufacturer:

Procurement Specification:

MARK20 MOD 0
Quantic Industries

PN 1379 AS 781

Electrical Characteristics:

Bridge Resistance:

All Fire Condition:

(Current and Pulse Duration)

No Fire Current:

(Current and Pulse Duration)

Insulation Resistance between filaments

and EED case before Firing:

Electrostatic Discharge Strength:
(inc. Conditions)

1.0 +-0.15 Ohm *)

4A <20msec %)

1A, 5min %)

> 100 MOhm @ 500 V DC before,
short circuit expected after firing

25000V (500pF, 5KOhm)

-54 °C, +74°C
Operating and Non-Op Temperature Range: | -54 °C/+54 °C
Storage Temperature Range:
Mechanical Characteristics:
Mass: < 5¢g

Maximum mass of Explosives:

Dimensions:

61 mg Black powder

diameter 7.7mm x 25.5mm

*) The electrical parameters for the Initiator are being adjusted by an additional

passive matching network.

Comprehensive Qualification and Functional Tests under audit will be performed.

Table 2.5-4: Pyrotechnic Device Interface of the

Cover Bellow Actuator




Reference : RO-ROS-Man-1009
Rosetta Issue 03 Rev. : 0

Date : 26.04.19
ROSINA Section : 2 Page . 70

2.2.5 Thermal Interfaces

There are several drivers which determine the thermal requirement of

ROSINA:

1. The operating temperature of the detectors of all three sensors
has to be between -30° C and +30° C.

2. The ion sources of the two mass analysers DFMS and RTOF

should be warmer, or at least not colder than the other
experiments on the platform or the platform itself
(contamination).

3. No temperature gradient in the sensors and stable temperatures
for several measurement cycles (several minutes).

Experiment Operating Nonoperating Switch-on

Unit/Subsystem | Temperature Temperature Temperature
min max. min max. min max.

DFMS Sensor -30°C 50°C | -50°C 60°C -30°C 50°C

DFMS Detector -40°C 40°C | -50°C 60°C -40°C 40°C
Cover separation | +10°C | +30°C | -90°C | +100°C | +10°C | +30°C

pyrocord
Cover fail safe -54°C +74°C | -54°C +74°C -54°C +74°C
mechanism
DFMS -30°C 50°C -50°C 60°C -30°C 50°C
Electronics
RTOF Sensor -30°C 50°C -50°C 60°C -30°C 50°C

RTOF Detector -20°C 40°C | -50°C 60°C -20°C 40°C
Cover separation | +10°C | +30°C | -90°C | +100°C | +10°C | +30°C

pyrocord

Cover fail safe -54°C +74°C | -54°C +74°C -54°C +74°C
mechanism

RTOF -30°C 50°C -50°C 60°C -30°C 50°C
Electronics

COPS Sensor -30°C 50°C -50°C 60°C -30°C 50°C
COPS -30°C 50°C -50°C 60°C -30°C 50°C
Electronics

DPU -20°C 50°C -50°C 60°C -20°C 50°C

Table 2.2.5-1 ROSINA temperature requirements

The critical areas of DFMS and RTOF driving the thermal design are
defined in the two drawings below.
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2.2.6.5 Electrical Interface Circuits

The OBDH interface will be according to EID-A chapter 2.7 using the
driver and receiver circuits in figure 2.7.3-1 to 2.7.3-4. No cross
coupling between redundant drivers and redundant processing units is
foreseen inside the DPU.

The SBDL interface receiver circuit in figure 2.7.3-1 is used for the
signals TC Sampling, TC Data, TC/TM Clock, TM Sampling and Timer

Sync Pulse (main and redundant).

DRIVER
S/C

8V

1/4
HS-26C31RH
or equivalent

Signal GND :;

Veasi
Chassis GND

Fig. 2.22: SBDL Interface Receiver Circuit

56

56

I T O O I B R |

SIGNAL TRUE

RECEIVER
DPU

5V

SIGNAL _COMP

3k
22pFJ_
3k

1/4

[T T

[

CI T

HS-26C32RH
or equivalent

H

N I O A B

Signal GND Y;

Chassis GND




Rosetta
ROSINA

Reference : RO-ROS-Man-1009

Issue 03 Rev. ;0
Date : 26.04.19
Section : 2 Page . 76

The SBDL interface driver circuit in figure 2.23 is used for the signal

TM Data (main and redundant).

DRIVER
DPU

8V

1/4
HS-26C31RH
or equivalent

Signal GND K;

Veasi
Chassis GND

Fig. 2.23: SBDL Interface Driver Circuit
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The high power ON/OFF command interface receiver circuit in figure 2.24 is used for
the signals High Power Set and High Power Reset (main and redundant).

OBDH USER

S/IC . _, DPU
D___\ V+ i :
“I_—jn ™ -

HIGH POWER ON/OFF.SIG

TSP TSP
HIGH POWER ONOFF.RTN

| L

il

‘_"
VH B
[TTTT]

/ r

I

T T T 11

I

[

I[IIIII;JI!IIIIII

I

Signal GND é Signal GND 7

Chassis GND Chassis GND

Fig. 2.24: High Power ON/OFF Command Receiver Circuit
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The conditioned analogue thermistor interface circuit in figure 2.25 is used for the
signals Thermistor 1, Thermistor 2, and Thermistor 3 (main and redundant).

USER OBDH
DPU Ve s/C
: : T Signal Receiver
mb :F "
- COND. ANALOG )
4]
Thermistor T

COND. ANALOG RTN

I O 0 I A

I O I O

&E E v
Signal GND ﬂ

Structure GND

Fig. 2.25: Conditioned Analogue Interface Circuit
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2.3 Software
2.3.1 Software Concept and Functional Requirements
2.3.1.1 Software Overview

The DPU S/W is based on a real-time multitasking kernel. ROSINA
uses the Virtuoso SP (Eonic Systems) that provides

(1) preemptive, event-driven scheduling,

(2)  dynamically prioritised tasks,

(3)  synchronisation and communication facilities

(semaphores, mailboxes, queues, timers),
(4)  dynamic memory management, and
(5) handling of multilevel device interrupts.

Fast interrupt routines (Low Level S/W) serve as the front line to the
H/W, the data processing is done by dedicated S/W tasks. The S/W
tasks including the operating system will be represented by 6 levels,
from bottom (level 1) to top (level 5). Figure 2.8.1.1-1 shows the
structure of the lowest two levels 0 and 1 and the structure of the
application S/W located in level 2 and up:

Level 5:
!
Level 4: Command Execution, Emergency
: s Handling, In-flight Calibration
v H/K Collection, Command
Level 3S: Interpreter, Data Compression
3
v
Level 3: Element functions Data Acquisition and Handling
v S S/C d
Level 2: . ensor-, S/C-, an
Vi Subelement Functions DPU-H/W Service
S 900062008 ceocaose
................... MICRO Kernel | 1o cu,
Level 1: Virtuoso™ NANO*Kernel I/0 functions
v
Low Level S/W
$ 4
v ; v
Level 0: DSP H/W Dedicated H/'W Hardware description

Fig. 2.8.1.1-1: DPU Software Levels

° Level 5: Scientific Software.
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This level defines algorithms for automatic measurement by using
the operation modes of each of the three experiments, e.g. search for
organics, deuterium search.

Level 4: Operation Control.
Level 4 provides procedures for each operation mode of the three
ROSINA units (DFMS, RTOF, COPS). These procedures implement
the operation modes as defined by the scientists. Procedures for In-
flight calibration and housekeeping monitoring of the sensors are
included

Level 3S: Service Functions.
The Service Functions level is one of two level 3 sublevels and it
implements functions providing software services, e.g housekeeping
collection, command interpreter, data compression.

Level 3: Element Functions.
This level contains basic data acquisition and handling procedures.
Data acquisition operates all three units DFMS, RTOF, and COPS in
parallel. Data formatting processes both, H/K and science data, for
the S/C telemetry interface.

Level 2: Sub-element Functions.
Level 2 interfaces to both the RTOS and the low level driver software.
It consists of service functions to the serial devices of DFMS, RTOF,
and COPS. On the spacecraft side, telemetry and telecommand
interfaces served.
All software interfaces above this level are hardware independent.

Level 1: Low Level S/W.
This level interfaces the H/W of the DPU with the next higher S/W
level. Level 1 is shared by the RTOS Virtuoso and driver software.
The RTOS interacts with processor devices. The drivers serve
dedicated hardware. The boot loader program can load program data
from the internal EEPROM or from the spacecraft via the
telecommand interface.

Level 0: Hardware.
Level O consists of hardware descriptions, like address, port, and
data definitions.
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The conceptual S/W architecture in Fig. 2.8.1.1-2 shows the basic S/W
tasks of all levels (level number in brackets) and its dependencies
followed by a short description of each basic task.

DEMS € C Execution |_ s/C
<> > H Tables (4) [ Command
Control (2) Interpreter Command
¢ C - & < Service (€| |(€e—
»n S ] ‘s Execution (2)
e equencing of Sensors | _ 3S
. <C ¢ and Data Processing (5) (9) e
c > RTOF [H —
[} Control (2) T A ¥ A t
2 h v H/W-Timer v
Data Spectra Data Data Telemetry
COPS :g Acquisition »| Integration|«—»{ Compres- »| Formatting »| Service —» —>
> ool i2) 3) (39) sion (39) ®3) (2)
v v 4
In-flight H/K
«c €< calibration (4) Monitoring (4)
DPU H/W
Control (2) H—> H/K
»| Collection (3S)
Virtuoso Real Time Operating System (1)
Hardware Driver & Boot Loader (1)

Fig. 2.8.1.1-2: Conceptual S/W Architecture

Command Service: Decoding and error handling of commands
from the S/C.

Command interpreter & execution: Interpretation and execution
(C) of low-level commands or interpretation and transfer to higher
level tasks of high-level commands.

Sequencing of sensors and data processing: Commands will be
analysed for priority and queued into dedicated command
execution chains. Autonomous sequencing of different
measurement cycles, in cooperation with data acquisition.
Execution of the commands (C) will be possible immediately or
related to the measurement cycle.

DFMS control: Commands for the sensor electronics section of
DFMS will be forwarded and the execution will be checked.

RTOF control: Same as "DFMS control".

COPS control: Same as "DFMS control".
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e DPU H/W control: Latchup handling, memory error handling,
memory scrubbing, watchdog handling, clock frequency
management.

e Data acquisition: Fetching of scientific data from all three sensors.
e Spectra integration: Preprocessing and evaluation of scientific data.

e Data compression: Processing of scientific data from all three
Sensors.

e Data formatting: Combines science, HK and synchronisation
information to experimental data blocks according to the available
telemetry capacity.

e Telemetry service: Provision of the experimental data blocks to the
S/C.

e Housekeeping collection (H): Collection and pre-formatting of
housekeeping data from all sub-units.

e H/K Monitoring: All H/K information from the sub-units can be
monitored on a regular basis. Pre-programmed automatic reactions
can be taken to avoid potential sensor damage.

¢ In-flight calibration: Automatic calibration of the sensors and
acquisition systems during flight.

The S/W is located in distinct memory areas (Fig. 2.8.1.1-3):

A boot-strap kernel providing a boot loader and the basic
telemetry/telecommand handling for S/W update in PROM, complete
program code and additional patch code in EEPROM (error code
protected, coding/decoding and correction by S/W), executable copy of
EEPROM code in fast SRAM (Single Symbol Correction Double
Symbol Detection (SSCDSD) protected), main share of variables and
constants in SRAM (SSCDSD), and configuration parameters in
additional EEPROM (error code protected by S/W).
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Non-volatile:
- Parameters
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- Telemetry Handling - Instrament Control - Operating System
- Telecommand Handling -Variables - Instrument Control
v Kemel Program :: Program, Variables T Refresh, Patch
uP
I Telemetry, Telecommand

Fig. 2.8.1.1-3: Memory Configuration

2.3.1.2 Autonomy Concept

Due to the long signal turn-around times of ROSETTA and the non-
availability of a downlink in certain circumstances, ROSINA will be
capable of autonomous operations in various circumstances. One
example is the asteroid flyby, where we are aware that it might be
possible to have no up- or downlink available.

The concept of autonomous experiment monitoring consists of three
steps as shown in figure 2.8.1.2-1:

e Subsystem individual control: Commands for the electronics of the
subsystem will be forwarded and the execution will be checked.

e H/K collection and monitoring: Monitors the housekeeping
information of the subsystems on a regular basis. Takes pre-
programmed automatic reactions to avoid potential sensor damage.

e Command/Telemetry: Global long-term monitoring and failure
reactions as ground operations.

A list of all HK which are monitored by the DPU, of their ranges and of
the actions taken if these ranges are exceeded is given in annex D4
(HK-monitoring).

The measurement sequences of ROSINA are very flexible and can be
adapted to the various mission phases, to the available bit rate and
power and to very different scientific goals. Both mass spectrometers
have a large number of possible modes, which however differ very little
in the power consumption. A measurement sequence consists of
different modes in sequence (background, inflight calibration,
optimisation, scientific measurements), which will be commanded by
the DPU in a preset way. As especially the optimisation routine can
vary in time (function of temperature gradient, etc) the time when mode
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changes occur cannot be precisely predicted. A measurement
sequence can last from a few minutes up to ~days and can be
repeated indefinitely. For a detailed explanation of instrument modes
see annexes D1-D3.

_ | pFms |
~ 7| Control c ] c g
< ommand| omman
Execution Interpreter ¢
O <
g _ .| RTOF
” ‘= | | Control A
3 ol e )
- o S/C
@ = <
@ S [..| coprs
£ [T Control -
H/K
> CoIIc(a&ctlon > Telem_etry >
< > Service
i DPU H/W Monitoring
Control _
Fig. 2.8.1.2-1: Experiment Monitoring
2313 Software Maintenance Approach

It will be possible to load particular memory areas from ground via
telecommand packets, as described in EID-A chapter 2.8.3.

It will be possible to dump any memory area to ground via telemetry
packets, as described in EID-A chapter 2.8.3.
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2.3.1.4 DPU - S/C Memory Management Services

2.3.1.4.1 1. Memory Types and IDs

ID Word Address Range Description
Width
(bits)

120 48 0x00000000 0x0005FFFF | Program Memory

121 48 0x00060000 0x0007FFFF | Sensor Function Memory

122 48 0x00C00000 0x00ClFFFF | EEPROM 1

123 48 0x00C20000 0x00C3FFFF | EEPROM 2

124 32 0x00000000 O0x000DFFFF | Data 1 Memory

125 32 0x00400000 O0x004FFFFF | Data 2 Memory

126 32 0x000E000QO0 O0x000FFFFF | Table Memory

127 32 0x00000000 O0x0007FFFF | Start Address

2.3.1.4.2 2. Allowed Memory Types and Addresses for Bench and SIS Tests

ID Word Address Range Description
Width
(bits)
120 48 - Not allowed
121 48 0x0007D000 0x0007EFFF | Program Memory test
122 48 0x00C00000 0x00C1FFFF |Only for S/W Update
123 48 0x00C20000 0x00C3FFFF |Only for S/W Update
124 32 - Not allowed
125 32 0x004FEQQO O0x004FFFFF | Data 2 Memory test
126 32 0x000FEQQO O0x000FFFFF | Data 1 Memory test
127 32 - Not allowed
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2315 Data Delivery Concept (Application Process IDs)

Table 2.8.1.4-1 shows the required Application Process IDs and
summarises the housekeeping, event and science data packets.

Process Id Packet Packet Usage
Category Type
80 12 TC Command packets to ROSINA
80 1 ™ Command acknowledge packet
80 4 ™ Housekeeping packet type 1 and 2
80 7 ™ Event reporting packet
80 9 ™ Memory Dump packet
80 11 ™ Context file transfer packet
80 12 ™ Science data packet
Table 2.8.1.4-1: Application Process IDs
2.31.6 Timing Requirements

The ROSINA DPU will use an internal S/W timer, which is triggered by
an internal crystal oscillator (50ppm), to maintain the S/C time
reference. The ROSINA internal time needs to be synchronised to the
S/C time. This shall be done 11 seconds after switch-on of the
instrument, plus in intervals of not more than 30 minutes to maintain a
maximum time difference of less than 100ms.
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2.4 Budgets

2.4.1 Mass and Power

Below are typical power numbers for the operation of ROSINA. For a
detailed power budget for the different scientific modes, see 4.2

Mass Mean Power Max. Power*
DFMS 16.2 kg 19W 28 W
RTOF 14.7 kg 24 W 27 W
COPS 1.6 kg 3W 7W
DPU 2.3 kg 3W 7W
Total 34.8 kg 49 W N/A

* it is not foreseen to operate DFMS, RTOF and COPS in their maximum power

modes simultaneously

2.4.2 Data Rates / DMS Resource Requirements

2421 SSMM

Utilisation

The tables below summarise the requirements for the expected use of
the on-board mass memory by ROSINA for the different mission

phases

SSMM Utilisation

Mission Phase: Commissioning

Instrument: ROSINA

Data Type Description Volume | Operational Usage
MByte

Non-Science Housekeeping 2 = 25 bit/s

Telemetry

Science 4 = 50 bit/s

Telemetry

Context 1 kByte

S/W patches 0.5

Other

SSMM Utilisation

Mission Phase: Asteroid Fly-by 1

Instrument: ROSINA

Data Type Description Volume | Operational Usage
MByte
Non-Science Housekeeping 2 = 25 bit/s

Telemetry
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Science 4 = 50 bit/s
Telemetry
Context 1 kByte
S/W patches 0.5
Other TBD

SSMM Utilisation

Mission Phase: Asteroid Fly-by 2

Instrument: ROSINA

Data Type Description Volume | Operational Usage
MByte

Non-Science Housekeeping 2 = 25 bit/s

Telemetry

Science 8 =100 bit/s

Telemetry

Context 1 kByte

S/W patches 0.5 Only for contingency

upload of SW
Other TBD

SSMM Utilisation

Mission Phase: Comet approach

Instrument: ROSINA

Data Type Description Volume | Operational Usage
MByte

Non-Science Housekeeping 2 = 25 bit/s

Telemetry

Science 100 = 1300 bit/s

Telemetry

Context 1 kByte

S/W patches 0.5

Other

SSMM Utilisation

Mission Phase: Nucleus mapp.

Instrument: ROSINA

Data Type Description Volume | Operational Usage
MByte

Non-Science Housekeeping 2 = 25 bit/s

Telemetry

Science 100 = 1300 bit/s

Telemetry

Context 1 kByte

S/W patches 0.5

Other TBD
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SSMM Utilisation Mission Phase: Comet escort Instrument: ROSINA

Data Type Description Volume | Operational Usage
MByte

Non-Science Housekeeping 2 = 25 bit/s

Telemetry

Science Telemetry 200 = 2600 bit/s

Context 1 kByte

S/W patches 0.5

Other




Reference : RO-ROS-Man-1009
Rosetta Issue 03 Rev. : 0
Date : 26.04.19
ROSINA Section 12 Page 190
2.4.3 Thermal Budget

2.4.3.1 Heater Power Requirements

Experiment Unit Power [W]
DFMS Sensor 3
RTOF Sensor 0
COPS Sensor 0
DPU 0

Table 2.4.3-1: Heater Power Requirements

The non-ops heaters are switched on automatically by the S/C if the
temperature drops below the specified lower non-ops value at the
temperature reference point (see 2.2.5).

243.2 Heat Exchange Budget

The heat exchange, given as a range is shown in Table 2.4.3-1

Experiment Unit Operating

W]
Cond. Rad.

DFMS Sensor 3.8
Electronics 151
RTOF Sensor 3.2
Electronics 19.0

COPS 21/7.0 *

DPU 3

* about 3 W dissipated in gauge filaments,
and coupled to space

Table 2.4.3-2: Heat Exchange
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2433 Temperature Monitoring
2.4.3.3.1 S/C Provided Thermistors
Experiment S/C powered | Temperature Location
Unit thermistors | Range
DFMS Sensor 1+1 -5510 90 °C Electronics housing /
Detector
RTOF Sensor 1+1 -55 to 90 °C Sensor head
COPS Sensor 140 -55to 90 °C Electronics
DPU 0 N/A N/A
Table 2.3.3-5: Temperature Sensors
24.3.3.2 Experiment Provided Temperature Sensors
Experiment Experiment | Temperature Location
Unit provided Range
Temperature
Sensors
DFMS Sensor 1 -5510 150 °C DFMS Magnet
1 -55t0 150 °C DFMS Detector
1 -80 to 500 °C lon Source Heater
RTOF Sensor 2 -55t0 150 °C RTOF Detectors
2 -80 to 500 °C lon Source Heaters
1 N/A ETS Board
1 N/A ETS L Board
1 N/A Gas pulser
1 N/A lon pulser
COPS Sensor 1 -5510 150 °C Gauge G1
1 -55t0 150 °C Electronics Board 2
DPU 0 N/A N/A
Table 2.3.3-6: Experiment Provided Temperature Sensors
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3 Experiment Operations

3.1 ROSINA FM Operations Manual

3.1.1 Operating principles

ROSINA consists of three sensors and a common DPU. All sensors
are operated independently from the others. The DPU controls all the
housekeeping values and issues commands to the sensors
autonomously or by TC. It collects the science data, does on board
data evaluation and compression and sends the HK and the science
data to the S/C.

The software is divided into several levels. In the top level predefined
sequences can be commanded by TC. They are based on predefined
instrument modes, which are executed in sequence in order to achieve
a given scientific goal. The modes themselves consist of predefined
parameter settings and sub functions.

There are a few restrictions to the operation of ROSINA:

COPS has to be monitoring the ambient pressure whenever RTOF or
DFMS are turned on.

The pressure has to be below 10 mbar in order to operate RTOF or
DFMS. COPS will switch automatically off whenever the pressure rises
above 10™° mbar. On ground RTOF and DFMS can only be operated
whenever a vacuum pump is connected to the sensor and the pressure
is below 10°. COPS can only be operated in a vacuum chamber with a
pressure below 10° mbar.
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3.1.2 General

The ROSINA FM instrument is a delicate instrument requiring great
precautions with respect to handling, cleanliness, and operation.
Whereas the DPU is a normal electronics box containing neither high
voltages nor pyros and can therefore be handled by standard rules, all
three sensors have to be handled with exceptional care. DFMS and
RTOF are built to ultrahigh vacuum standards and are closed off by a
cover. However they need to be pumped app. every two weeks to
maintain a vacuum below 10°® mbar. COPS needs permanent purging
with nitrogen.

The two mass spectrometers use high voltages up to 9 kV. Dust or
humidity on the isolating ceramic parts may cause permanent damage
to the sensors.

All three sensors contain delicate structures which can easily be
broken off like for example the grids of the COPS nude gauge or the
attraction grids of RTOF and DFMS. The isolating cermamic parts of
DFMS and RTOF are vulnerable to any mechanical force. This is
especially true for the reflectron of RTOF (can be broken off), the
feedthroughs (possible leaking) and the isolating ceramic rings close to
the covers.

Due to the fact that the pressure inside the sensors is not known
except during active pumping, no voltages should be applied to the
inner parts of the sensors during normal system tests. The HV safety
plugs have to be connected at all times. Additionally to the high
voltages there are a number of other activities which cannot be
performed on ground or only during active pumping of the sensors (see
chapter 2).

The filaments and microtips of COPS will suffer permanent damage if
turned on in ambient pressure. That means that very great care has to
be taken not to switch on any voltages affecting the gauges of COPS.
Only the 28V can be switched on during S/C tests in ambient pressure.

3.1.3 Safety aspects / HV

For the safety aspects regarding high voltage, pyrotechnics and
pressurized items consult the safety and hazard analysis document
(ROS-DOC-4001).

For the on ground operation of ROSINA the following activities may cause
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permanent damage to the sensors:

e Cover operation

Voltages applied to the ion optical parts inside the two mass
spectrometers

Operation of the gas calibration unit

Operation of the heaters inside the vacuum part of the sensors
Operation of the filaments

Operation of the microtips

Therefore the following guidelines have to be followed at all times:

1. HV plugs have to be installed at all times except during SPT’s
where DFMS and RTOF are actively pumped and the pressure
inside the sensors is known to be less than 10”7 mbar.

2. HV plugs have to remain installed during system tests (including TV
tests)

3. All commands related to the covers must not be activated. This is
especially true for the pyro commands but also for all other
commands (cover open, close, etc.)

4. All commands related to filaments must not be activated (DFMS,
RTOF) except during SPT’s (see point 1)

5. All commands related to filaments or microtips for COPS must not
be activated except in a vacuum below 10° mbar.

6. No voltages for the COPS ram gauge may be set except in a
vacuum below 10 mbar.

7. lon source heaters must not be activated during ground operation
except during SPT’s (see point 1).

8. RDP heater (DFMS) should not be activated except during SPT’s
(see point 1).

9. All commands related to the gas calibration units (RTOF and
DFMS) must not be activated except during SPT’s.

3.1.4 Cleanliness / Purging / Pumping

Extreme care has to be taken with the cleanliness. Both mass
spectrometers have high voltage isolation parts made out of ceramics.
Dust or high humidity could lead to HV discharges thus damaging the
sensor permanently.

COPS has to be purged permanently according to the purging
procedure RO-ROS-MAN-1001. In case this purging has to be
disrupted (shipping of S/C, etc.) Cops should not be turned on before
the purging has been resumed for at least 24 h.
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The biweekly pump-off of RTOF and DFMS should be done by S/C
personnel according to the pump off procedure RO-ROS-MAN-1017.
Before vibration of the S/C and before launch the additional
commercial valves and the support structures for these valves have to
be removed and the flight valves of DFMS and RTOF have to be
closed. This should be done only under the supervision of UoB
personnel.

3.1.5 Thermal H/'W

When DFMS is delivered the upper part of the thermal H/W is already
installed. This part should not be removed except by UoB personnel as
this operation is very delicate. The lower part of the thermal H/W can
only be finally installed when the pump off valve support has been
removed (see chapter 4). To install this lower part of the thermal H/W
consult the manual RO-ROS-MAN-1012.

RTOF will be delivered with a HV protection foil and with part of the
thermal H/W already installed. These items should not be removed
except by UoB personnel. To mount the remaining part of the thermal
H/W consult the manual RO-ROS-MAN-1013.

COPS will be delivered without the thermal H/W installed. To install the
thermal blankets follow the manual RO-ROS-MAN-1014.

3.1.6 Operations

All operations have to follow the agreed test procedures. ROSINA
should neither be switched on without the ROSINA EGSE connected
to the central checkout equipment nor without a representative of the
ROSINA team present. Deviations from this can be agreed with the
ROSINA team on a case-by-case basis. Separate operation manuals
for the EGSE and the S/W exist (ROS-TUB-MA-03/1.1 and ROS-TUB-
MA-05).



Reference : RO-ROS-Man-1009
Rosetta 3 "o

Issue Rev.

ROS'NA Date : 26.04.19

Section : 3 Page . 96

3.2 Operations Plan

3.2.1 Ground Test Plan
deleted (March06)

3.2.2

3.2.3

Commissioning Phase near Earth (LEO)

The covers of RTOF and DFMS should only be opened after the
spacecraft has had sufficient time to outgas. Also the main orbit and
attitude correction maneuvers of the spacecraft which use a lot of
thruster firing should be finished by the time the covers are opened for
the first time (appr. 70 days after launch). Before cover opening the
ambient pressure as recorded by COPS MICROTIPS OR FILAMENT
has to be below 10° mbar. After cover opening enough time has to
elapse (~days) to allow an outgassing of the sensors before power is
turned on. To accelerate outgassing of the DFMS ion source the ion
source heater will be used. All three sensors should be checked out
separately. For this operation near real-time commanding and science
data are needed. Deatails are given in the flight operations procedure
(annex B).

Instrument check-out and inflight calibration

A detailed check out of the entire instrument will be made during the
initial turn on in the cometary neighborhood similar to the first
commissioning. An inflight calibration program will be activated every
1-2 weeks. Both mass spectrometers are equipped with gas tanks
containing a gas mixture (He, CO2 and Kr for RTOF, Ne, CO2 and Xe
for DFMS). A defined pressure inside the ion sources is built up with a
regulated gas valve. The instrument response is then measured. The
program will encompass internal calibration of the different ion
detectors of the DFMS and RTOF and ion source and analysis
operation modes as well as an absolute calibration of the overall
sensitivity using the calibrated gas release system. This mode will run
automatically from the DPU upon command from ground or upon
internal command sequence stored in the DPU.
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3.2.4 Flight Operations plans Mission Phase

3.2.41

3.2.4.2

3.24.3

3.24.4

3.2.4.5

Following are the special requirements for the different mission
phases:

Cruise Phase / hibernation

No checkout / maintenance operation is needed for ROSINA during
cruise phases / hibernation. Before going into hibernation the covers of
RTOF and DFMS should be open.

Check-out

No passive checkout is foreseen. During active checkout the cover
mechanisms have to be exercised and the background of the S/C will
be monitored.

Planet fly-by's

ROSINA should be turned on during the Mars flyby to measure the
martian exosphere. The measurement modes will be similar to the
asteroid flyby’slIf feasible the planet fly-by's should be used to heat up
the spacecraft experiment platform (turn it towards the sun) to outgas
is so as not to let the dirt get sticky. No operation is planned for the
earth fly-by’s.

Asteroid Fly-By's

A few days (>5, TBC) prior to the asteroid fly-by's the COPS
MICROTIPS OR FILAMENT, the RTOF and the DFMS have to be
commissioned. The filaments of all three sensors need a slow and
careful conditioning before the actual fly-by (based on the same
procedures as the initial switch-on) and the instrument has to perform
a thorough measurement of the background (outgassing of the
spacecraft). The data rate however can be small during this period.
During the actual fly-by the RTOF should be fully operating at the
highest possible data rate to gather mass spectra with high spatial
resolution. If power and available bit rate permit the DFMS will be used
to complement RTOF by looking at specific molecules in a low mass
resolution mode.

The sensors will be operated throughout the asteroid flyby’s in the
same measurement modes (gas channel RTOF, low resolution
DFMS). That means no commanding will be necessary.

Comet Approach

After reaching the neighborhood of the comet, it is mandatory that the
instrument is switched on as soon as possible to study outgassing and
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3.2.4.6

3.2.4.7

cometary activity at large heliocentric distances. At these distances the
expected cometary gas densities are low and S/C outgassing and
instrument background must be reduced to the lowest possible level.
This requires exposure of the experiment platform to sunlight for
several days to accelerate degassing of adsorbed gases. This
degassing process should be monitored by COPS MICROTIPS OR
FILAMENT. The covers of the two sensors should be opened when
S/C outgassing has been sufficiently reduced as determined by the
COPS MICROTIPS OR FILAMENT. RTOF has a power savings mode
where only the channel which is adapted to low densities will be
operated which should allow an early turn on. Where this switch-on
occurs will be determined by available spacecraft power and telemetry.
DFMS and COPS should be turned on as soon as feasible from the
power point of view. During commissioning the DFMS and RTOF ion
sources will be degassed by the ion source heaters for several days.
Careful conditioning of the filaments and use of the inflight calibration
system have to be included in the commissioning phases.

Regarding telemetry, cometary gas densities will be low at large
heliocentric distances, requiring very long integration periods and
monitoring of spacecraft outgassing. Thus, telemetry requirements
may be significantly lower than later when the gas densities are larger.

Mapping Phase

During the mapping phase of the mission, the instrument will be used
to survey the nucleus surface. To search for active areas on the
nucleus surface, where volatiles are at or near the surface and to
search for suitable landing places for the SSP, a survey of the gas
density around the nucleus at an altitude of about one nuclear radius is
required. The intensive study of the gas density, composition and
dynamics must be continued during the entire mapping and close
survey phase to achieve the science goals. It will also require use of
the narrow FOV of the DFMS which must be directed towards the
nucleus.

Escort to Perihelion

After the SSP has been deployed and during the escort to perihelion
phase, the gas production rate will increase. The increased production
will allow accurate measurements at large cometocentric distances. In
this phase the RTOF will serve as survey instrument, measuring a very
large mass range whereas the DFMS will concentrate on individual
masses to get a full mass resolution for critical mass peaks (e.g. mass
28 amu).To study the release of gas from grains (extended sources),
and to get insight into the complex coma chemistry and the interaction
between gas and dust, several radial excursions from about one
nuclear radius to at least 1000 km with extended stays at large
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3.2.5

3.2.6

distances may be required. These excursions must be interspersed
with detailed investigation of the sunward near nucleus hemisphere of
the coma. The observations of the outgassing behavior of active areas
during terminator crossings and in the shadow will be a diagnostic tool
for the morphology of the nuclear surface regions in these areas.
These observations require stays above the dawn and dusk terminator
regions and occasional observations of the nightside of the coma.

To measure minor constituents of the gas and to get isotope ratios for
a large number of species it is essential to have very long integration
periods. Depending on the actual gas flow field in the vicinity of the
nucleus, it may also be necessary to operate the instrument for
extended periods of time while it is not pointed at the nucleus. Angular
scans using the narrow FOV of the DFMS will be required for studying
individual gas sources on the nucleus.

Interferences

Operation of the ACS thrusters interferes with the operation of the
instrument and could even cause permanent damage. It is therefore
mandatory that the instrument is put in a safe mode before the
thrusters are operated. The instrument can only be turned on again 10
minutes after the thrusters are turned off. Several hours may be
necessary after instrument turn off to reach stable background
conditions.

As an additional safety measure, the COPS MICROTIPS OR
FILAMENT will be used as a monitor of ambient conditions and will
signal the mass spectrometer to turn off if ambient pressure should
increase above a preset limit (10° mbar), for instance due to a
cometary outburst during the near comet phases of the mission or
episodic S/C outgassing. If the pressure exceeds 10 mbar the COPS
MICROTIPS OR FILAMENT will also be turned off.

Operational constraints

There are no pointing constraints, nor constraints to other instrument
operations for ROSINA. RTOF in full mode (both channels active)
should not be operated in parallel to DFMS for thermal reasons.

3.3 Failure detection and recovery strategy
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This section is maintained as a separate procedure (Annex C, RO-
ROS-MAN-1023, ROSINA Contingency Recovery Procedure)
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4 Mode Descriptions

4.1 Mode Transition Table

Instrument mode transition table:

0 ROSINA
Off

D1 DPU
booting

)1@ /1L
D4 DPU Ground S1 RTOF 1 RTOF ?S 1
Memory test tandb
| xtandby 11 /1L RTGF
D2 DPU DPU S5 COPS 5M COPS OS ¢
" Standby >Instrument || Standby >Monitoring 54 £ 4
B NG 2 DFM <+
*S2 DFMS “
D5 DPU \ Standby |
software A \
patchina 3 DFMS
Narrow
A
5COPSY <
* Measurement

Allowed mode transitions,
with DPU in transition mode

<«—» Switching between modes or both

modes simultaneously are allowed

D3, E1, E2, E4, E5: emergency modes:

» Only simultaneously if DFMS transition into these modes possible from all

off (RTOF full) modes
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The detailed mode transition tables for DFMS and RTOF can be found in Annex D1, D2.

4.2 Detailed Mode Description

Each sensor operation is independent from the others, except that COPS is required to be on whenever DFMS and/or
RTOF are switched on. Simultaneous operation of the full RTOF and DFMS is not foreseen (power). Transition into
emergency modes possible from all respective instrument modes. Transitions during ground tests as during
measurement modes. Each sensor has a large number of individual “submodes” which are described in the annexes
D1-D3. The science operation consists of a sequence of individual submodes, e.g. Calibration mode followed by
background mode, followed by gas mode followed by ion mode, etc. for DFMS and in parallel permanent gas mode in
high sensitivity for RTOF. Such a sequence can last between a few minutes up to 24 h or more and can be repeated

indefinitely.
4.2.1 Instrument modes
The allowed ROSINA instrument mode configurations are specified in the following tabel:
No. Experiment Mode DPU DFMS RTOF COPS Power (W) Data Rate
(bits/s)
0 Instrument off Off off off off 0 0
D1 DPU Booting on off off off 6 0
D2 DPU Standby on off off off 4.5 25
D3 DPU Emergency on off off off 4.5 500
D4 DPU Ground Test on off off off 6 500
D5 DPU S/W patch on off off off 6 500
S1 RTOF Standby on off stby Micro 20.5 25
E1 RTOF Emergency on off on Micro 20.5 500
G1 RTOF ground test on off stby off 25 30k
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1L RTOF Low Power on off on Micro 29 1k
1G RTOF Gas on off on Micro 32 1k
11 RTOF ion on off on Micro 29 500
1 RTOF Full (Gas and lon) on off on Micro 42 1.5k
S2 DFMS Standby on stby off Micro 25 25
E2 DFMS Emergency on on off Micro 25 500
G2 DFMS Ground Test on stby off off 25 18k
2 DFMS Normal on on off Micro 28 1k
3 DFMS Narrow on on off Full/nude 31 1k
S4 RTOF + DFMS Standby on stby stby Micro 36.5 25
E4 RTOF + DFMS on on on Micro 36.5 500
Emergency
G4 RTOF +DFMS Ground test | on stby stby stby 32.5 46k
4 RTOF Single + DFMS on on on Full 52 2k
S5 COPS Standby on off off stby 8 25
ES COPS Emergency on off off on 8 500
G5 COPS Ground test on off off stby 8 500
5M COPS monitoring on off off Nude/Micro | 9 25
5 COPS Full on off off Full 11 25

Table 3.1 shows the major operation mode definitions for the instrument, the state of the different units, the average power consumption and

the mode command parameter




Reference : RO-ROS-Man-1007
Rosetta Issue 03 Rev. : 0
ROS|NA Date : 26.04.19
Section : 4 Page : 104
4.2.2 DPU Modes:
DPU Modes:
Mode Sub-mode 28V | Experiment | HV | Activ | Typic | Used in | Desription/
ated | al phase Frequency of
by time activation
DPU Initial booting On Off Off | S/IC 10s Ground test Ground test Mode
Booting
DPU Patching On Off Off | S/IC N/A All phases Software download
DPU Normal On Off Off S/Cor | N/A All phases All the Instruments are
Standby DPU switched Off excepted the
DPU
DPU Pressure Monitoring On COPS On - DPU 10s All phases Monitoring of pressure and
Instrument gas parameters
Instruments Mode On COPS On/Off Off/ | DPU N/A All phases All the sensor modes
DFMS On/Off On
RTOF On/Off
DPU Pressure Alert On Off Off | DPU N/A All phases All the sensors are switched
Emergency Off
Emergency On TBD B DPU N/A All phases Emergency handling for all the
D Instruments TBD
DPU DPU Memory Test On Off Off | SIC N/A Ground test | Test sequence during ground
Ground test
Test
Instruments Test On Off / On Off/ | DPU N/A Ground test | Test sequence during ground
On test
DPU On On/Off On/ | DPU N/A All phases Transitions of all the
Transition Off Instruments Mode
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4.2.3 DFEMS:

DFMS has several parameters in order to measure mass spectra of ions or neutrals between two given mass
numbers, with a high or low mass resolution, with adjustable electron emission current and energy. It has three
different detector systems with different detector modes in order to accommodate the different density regimes of the
mission. The main unit operational modes are given below. Full control of all sensor modes is within the DPU. Data
compression is achieved by integration over several spectra depending on data rate. A more complete list can be
found in annex D1

Mode Sub- 28V | HV | Filam | Cover |lon GCU | Activ | Typical | Used in Description /
mode ent source ated | time phase Frequence of
heater by activation
S2 Cover Ooff | Off | Off Pyro Off Off S/C N/A Commissioni | Breaking of vacuum seal
Standby | initial firing ng in LEO
opening
Safe On |off |off open off off S/IC | N/A All phases Standby during turn on
mode or /turn off sequences
DPU
High On |off |off closed | off off S/C N/A All phases Safe mode during
Pressure or thruster firing and high
mode DPU pressure alert
lon On |off | off open on off DPU |1h All phases Regular cleaning of ion
Source source by heating, 1
cleaning /week (TBC)
2 Noise On |On |On open off off DPU |10s All phases Background
Normal measurement of

detectors, every few
minutes
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Backgro
und

On

On

On

Partiall
y open

off

off

DPU

5 min

All phases

Background
measurement of sensor
by blocking off cometary
material, < 1/day

High res.

On

On

On

open

off

off

DPU

10s
/mass

All phases

Normal high resolution
mode, mass spectrum of
one mass number per
measurement

Low res

On

On

On

open

off

off

DPU

10s/8
masses

All phases

Normal low resolution
mode, mass spectrum of
eight mass numbers per
measurement

Intercali
bration

On

On

On

open

off

off

DPU

10 min

All phases

Intercalibration of all
three detectors (LEDA,
CEM, Faraday), 1 /day

In-flight
calibratio
n

On

On

On

open

off

on

DPU

30 min

All phases

In-flight calibration with
gas calibration unit,
1/week

Narrow
angle

High res.

On

On

On

open

off

off

DPU

N/A

Special S/C
mode

Normal high resolution
mode, mass spectrum of
one mass number per
measurement

Low res.

On

On

On

open

off

off

DPU

N/A

Special S/C
mode

Normal low resolution
mode, mass spectrum of
eight mass numbers per
measurement

G2
Ground

Normal

On

off

Off

closed

off

off

DPU

N/A

Ground test

Test sequence during
ground test if no vacuum




Reference : RO-ROS-Man-1007
Rosetta 3 "o

Issue Rev.
ROS|NA Date : 26.04.19
Section : 4 Page . 107
test pump is attached
Special |On | On |On closed | off off DPU |2h Special Test sequence during
test ground test ground test if vacuum
pump is attached

Emergency modes TBD

4.2.3.1 Power Consumption:

The power consumption of DFMS is composed of five main components, namely of the standby power (low voltage converters and
main controller), of the analyzer part, of the filament, of the ion source heater and of the cover motor. The power consumption of
DFMS is more or less independent of the detector used. It does vary neither with low or high resolution nor with the zoom optics.
The following table shows the five contributions:

Power (W)
Standby mode (LVPS, | 16
MC)
Analyzer Part 1
Filament 2
lon source heater 10
Cover motor 2

¢ Not run in parallel to analyzer part, filament or cover motor

The power used in each mode can therefore be calculated. A normal measurement mode (including noise mode or calibration
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mode) needs 19 W; a background mode with cover 21 W, the ion source heater needs 26 W.



Rosetta
ROSINA

Reference : RO-ROS-Man-1007

Issue
Date

Section

03
: 26.04.19
14

Rev.

Page

;0

: 109

4.2.4 RTOF:

RTOF has several parameters in order to measure mass spectra of ions or neutrals between two given mass
numbers, with a high or low mass resolution, with adjustable electron emission current and energy. It has two
channels, one optimized for neutrals (Storage Source SS), one optimized for ions (Ortho Source (OS)) with two
different data acquisition system. Both channels, however, can also be used vice-versa. The main operational modes
are given below. Full control of all sensor modes is within the DPU. Data compression is achieved by integration over
several spectra and 2D wavelet compression depending on data rate. A more complete list can be found in annex D2

Mode Sub-mode |28 | HV | Filam | ETS Cover |lon GC | Activa | Typical | Used | Description/Frequence of
\'J ent IETS_ source |U ted by | time in activation
Gas |L heater phase
S1 Cover initial | Off | Off | Off Both Pyro Off Ooff | S/IC N/A Commi | Breaking of vacuum seal
Standby | opening off firing ssionin
gin
LEO
Safe mode | On | off | off Both open off off S/C or | N/A All Standby during turn on /turn off
off DPU phase | sequences
s
High On | off | off Both closed | off off | S/ICor | N/A All Safe mode during thruster
Pressure off DPU phase | firing and high pressure alert
mode S
lon Source | On | off | off Both open on off DPU >1 h All Regular cleaning of ion source
cleaning off phase | by heating, 1 /week (TBC)
s
1L Low | Noise On {On | On ETS open off off DPU 10s All Background measurement of
Power phase | detectors, every few minutes
s
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Background | On | On | On ETS Partiall | off off | DPU 5 min All Background measurement of
y open phase | sensor by blocking off
S cometary material, < 1/day
Measureme | On | On | On ETS open off off | DPU 100s All Normal mass spectrum mass
nt /mass phase | 1-500 amu/e
spectru | s
m
In-flight On {On | On ETS open off on DPU 30 min | All In-flight calibration with gas
calibration phase | calibration unit, 1/week
s
1G Gas | Noise On | On | On ETS open off off | DPU N/A All Background measurement of
phase | detectors, every few minutes
S
Background | On | On | On ETS Partiall | off off | DPU 5 min All Background measurement of
y open phase | sensor by blocking off
S cometary material, < 1/day
Measure- On {On | On ETS open off off | DPU 100s All Normal mass spectrum mass
ment /mass phase | 1-500 amu/e
spectru | s
m
In-flight On {On | On ETS open off on DPU 30 min | All In-flight calibration with gas
calibration phase | calibration unit, 1/week
s
11 lon Noise On | On | Off ETS_L | open off off DPU N/A All Background measurement of
phase | detectors, every few minutes
s
Background | On | On | Off ETS_L | Partiall | off off | DPU 5 min All Background measurement of
y open phase | sensor by blocking off
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S cometary material, < 1/day
Measureme | On | On | Off ETS L | open off off DPU 100s All Normal mass spectrum, ions,
nt /mass phase | mass 1-500 amu/e
spectru | s
m
1 RTOF | Noise On | On | on ETS open off off DPU N/A All Background measurement of
full and phase | detectors, every few minutes
ETS L s
Background | On | On | on ETS Partiall | off off | DPU 5 min All Background measurement of
and y open phase | sensor by blocking off
ETS L S cometary material, < 1/day
Measureme | On | On | on ETS open off off | DPU 100s All Normal mass spectrum, ions
nt and /mass phase | and gas, mass 1-500 amu/e
ETS L spectru | s
m
G1 Normal On | off | Off ETS closed | off off | DPU N/A Groun | Test sequence during ground
Ground and dtest | testif no vacuum pump is
test ETS L attached
Special test | On | On | On ETS closed | off off | DPU 2h Specia | Test sequence during ground
and I test if vacuum pump is
ETS L ground | attached
test

Emergency modes TBD
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4.2.4.1 Power Consumption of RTOF

The power consumption of RTOF is composed of six main components, namely of the standby power (low voltage converters and
main controller), of the analyser part, of the filament, of the data acquisition system(s) used, of the ion source heater and of the
cover motor. It does vary neither with triple or single reflection nor with using one or two channels. The following table shows the
four contributions:

Power (W)

Standby mode (LVPS, 11.5

MC)
Analyzer Part 1.5
Filament 3

ETS low powerorETS L/ |4/

ETS/ 7/

Both 11

lon source heater 10?

Cover motor 2

*Not run in parallel to analyser part, filament or cover motor

The power used in each mode can therefore be calculated. A normal measurement mode in power savings mode needs 20 Wi;
with ETS in normal operation 23 W, with ETS L and ETS 27 W, the ion source heater needs 22 W.
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4.2.5 COPS Operational modes:

COPS has two principal modes: one is the monitoring mode, the other one the scientific mode. In the monitoring
mode the nude gauge is used alone in the science mode both gauges are used. For redundancy reasons it is also
possible to do the monitoring mode with the ram gauge in case of a nude gauge failure. Full control of all sensor
modes is within the DPU. A more complete list can be found in annex D3

Mode Sub-mode 28V | Filament | Microtips | Activated | Typical Used in Description / Frequence
by time phase of activation

G5 Safe mode On | Off off DPU N/A All phases

Standby

5M Monitoring low On | off on DPU 10s All phases | Monitoring of pressure

Microtips power

5 Filament | Monitoring On | On off DPU 10s All phases | Monitoring of pressure

5 Full Measurement On | On on DPU 10s All phases | Measurement of gas

parameters T,v,p

4.2.5.1 Power Consumption:

The power consumption of COPS is composed of two main components, namely of the standby power (low voltage converters and
main controller), and of the filament. The power used by the microtips can be neglected. The following table shows the two
contributions:
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Power (W)
Standby mode (LVPS, | 4.5
MC)
Filament 2

¢ Not run in parallel to analyzer part, filament or cover motor

The power used in each mode can therefore be calculated. A normal measurement mode with microtips needs 4.5
W; with the filament 6.5 W.
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5 Operational procedures

5.1 On-board control procedures

511 On-Board Control Procedures

The table below gives an overview of the use of on-board control
procedures (OBCPs,).

ON-BOARD CONTROL PROCEDURES SUMMARY, Instrument: ROSINA
OBCP Name Function

PL OBCP_5 RN.1 Switch-On

PL OBCP_5 RN.2 Switch-Off

PL OBCP_5 RN.3 Emergency S/W reload

5.1.2 On-Board Monitoring Requirements

The table below gives an overview of the use of on-board monitoring. No parameters
have to be monitored because the DPU monitors all HK’s.

DMS MONITORING Instrument: ROSINA
Monitored Entity | Monitoring Requirements Action on Error
Parameters

Events

Operation mode Wait for ROSINA ready to switch-off Switch-Off

change report

Event 8 TBD
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51.3 Information Distribution Requirements

The tables below give an overview of the information required and
offered by the instrument .

INFORMATION REQUIRED Instrument: ROSINA
Entity Requirements Remarks
Parameters

Giada Dust Flux | every 1 min 2 Octets ,

OxEE if not available

Events

Event 1

Event 8

INFORMATION OFFERED Instrument: ROSINA

Entity | Availability Remarks

Parameters

COPS Pressure | Every HK Frame (SID 32, nom. once a 1 Octet Pressure
minute) 1 Octet Gradient

O0xFF if not available

Events

COPS Pressure | Event Packet (EID 44300) 1 Octet Pressure

Alert 1 Octet Gradient
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5.2 Flight Control procedures

This document is maintained as a self standing document : Annex B,
RO-ROS-MAN-1015
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6 Data Operations Handbook

6.1 Telecommand Function Definitions
See Annex F1

6.2 Telemetry Packet Definitions

6.2.1 DPU - S/C HousekeepingPackets
See Annex F2

6.2.2 Science Data Sets

Each Science Data Set consists of one or several Science Packets defined in 3.
All values are in TM-words (16 bits).

6.2.2.1 DFMS
Type | Type | Name Length | Packet | Usage Description
No. | Ident. Count
D1 0x81 | MCP Dual Raw 2062 2 Test + Calibration 8 HK + 2050 LEDA (A+B)
D3 0x83 | MCP Raw 1034 1 Low / High Zoom 8 HK + 1024 LEDA
D5 0x85 | MCP Full Raw Low 20662 11 Full spectrum low 20 * (8 + 1024)
D6 0x86 | MCP Full Raw High | 103302 51 Full spectrum high 100 * (8 + 1024)
D7 0x87 | MCP 12bit 394 1 12bit data compr. 8 HK + 384 LEDA
D8 0x88 | MCP 12bit Low/High 106 1 4 comb. pixel 12bitor | 8 HK + 96 LEDA
center 128pix. 12bit
D20 0x20 | MCP Compressed Max. Max. | Full or single X*(8 HK +Y LEDA)
26426 13 (depends on compr. factor)
D40 0x40 | CEM Full Raw High Max. Max. | Full or single spectrum | X * (8 HK + 4 * Y CEM)
32834 17
D42 0x42 | FAR Full Raw High Max. Max. 5 | Full or single spectrum | X* (8 HK+ 2 *Y FAR)
8810
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6.2.2.2 RTOF
Type | Type | Name Length | Packet | Usage Description
No. | Ident. Count
R20 0x14 | ETS Full Raw Max. Max. | Test + Calibration 123 HK + (X +5)*3 ETS
393740 193
R21 0x15 | ETSL Full Raw Max. Max. | Test + Calibration 123 HK + (X +5)*3 ETSL
393740 193
R22 0x16 | ETS Select Raw 16354 8 300 mass * 18 points 123 HK + 16215 ETS
R23 0x17 | ETSL Select Raw 16354 8 300 mass * 18 points 123 HK + 16215 ETSL
R24 0x18 | ETS Compressed Max. Max. | Full spectrum 123 HK + X ETS
98304 48 (depends on compr. factor)
R25 0x19 | ETSL Compressed Max. Max. | Full spectrum 123 HK + X ETSL
98304 48 (depends on compr. factor)
R26 | Ox1A | ETS HIRM Max. Max. | Test + Calibration 123 HK +(3/4 X +5)* 3
295340 145 ETS
6.2.2.3 COPS
Type | Type Name Length | Packet | Usage Description
No. | Ident. Count
C1 0x10 | Full Pressure 72 1 Background + Alert 10 HK + 30 * 2 Pres.(60s)

6.2.3 Science Packet Definitions

6.2.3.1 DFMS Science Packet

Position | Bytes | Bits | Name Data
000 1 DFMS Science Header 0x84
001 1 Type Identifier
002 2 Packet Count
004 2. HK + Science Data DFMS Science HK data only in
4092 first packet

6.2.3.2 RTOF Science Packet

| Position | Bytes | Bits | Name

| Data
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000 1 RTOF Science Header 0x88

001 1 Type Identifier

002 2 Packet Count

004 2. HK + Science Data RTOF Science HK data only in first

4092 packet

6.2.3.3 COPS Science Packet

Position | Bytes | Bits | Name Data
000 1 COPS Science Header 0x8C
001 1 Type Identifier
002 2 Packet Count
004 2.. Science Data

4092

6.2.4 Science Housekeeping Definitions

A set of science related HK data is transmitted (in addition to normal housekeeping
data) at the beginning of each Science Data Set. A description of these data can be
found in the general HK description document (annex D4).

6.2.4.1 DFMS Science HK Data, Length 8 words

Position | Bytes | Bits | Name Data
000 1 DFMS Science HK Header 0xC4
001 1 Spare
002 2 Voltage flags 1
15..14 | MG 0 = Off, 1 = Ok, 2 = Low, 3 = High
13..12 | ISB 0 = Off, 1 = Ok, 2 = Low, 3 = High
11..10 | ISP 0 = Off, 1 = Ok, 2 = Low, 3 = High
9.8 | IRP1 0 = Off, 1 = Ok, 2 = Low, 3 = High
7.6 | IRP2 0 = Off, 1 = Ok, 2 = Low, 3 = High
5.4 | ERP 0 = Off, 1 = Ok, 2 = Low, 3 = High
3..2 | FIL 1 Bias 0 = Off, 1 = Ok, 2 = Low, 3 = High
1..0 | FIL 2 Bias 0 = Off, 1 = Ok, 2 = Low, 3 = High
004 2 Voltage flags 2
15..14 | FIL 1 Emi 0 = Off, 1 = Ok, 2 = Low, 3 = High
13..12 | FIL 1 Cur 0 = Off, 1 = Ok, 2 = Low, 3 = High
11..10 | FIL 2 Emi 0 = Off, 1 = Ok, 2 = Low, 3 = High
9..8 | FIL 2 Cur 0 = Off, 1 = Ok, 2 = Low, 3 = High
7.6 | SLL 0 = Off, 1 = Ok, 2 = Low, 3 = High
5.4 | SLR 0 = Off, 1 = Ok, 2 = Low, 3 = High
3.2 | SES 0 = Off, 1 = Ok, 2 = Low, 3 = High
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1.0 | SEB 0 = Off, 1 =0k, 2 = Low, 3 = High
006 2 Voltage flags 3
15..14 | TLL 0 = Off, 1 =0k, 2 = Low, 3 = High
13..12 | TLR 0 = Off, 1 = Ok, 2 = Low, 3 = High
11..10 | VACC Dac 0 = Off, 1 = Ok, 2 = Low, 3 = High
9.8 | ESS1 Dac 0 = Off, 1 = Ok, 2 = Low, 3 = High
7.6 | ESS2 Dac 0 = Off, 1 = Ok, 2 = Low, 3 = High
5.4 | RQ Dac 0 = Off, 1 = 0Ok, 2 = Low, 3 = High
3.2 | ESACDac 0 = Off, 1 = Ok, 2 = Low, 3 = High
1..0 | ESAO Dac 0 = Off, 1 = Ok, 2 = Low, 3 = High
008 2 Voltage flags 4
15..14 | ESAI Dac 0 = Off, 1 = Ok, 2 = Low, 3 = High
13..12 | MP Dac 0 = Off, 1 = Ok, 2 = Low, 3 = High
11..10 | HP Dac 0 = Off, 1 = Ok, 2 = Low, 3 = High
9.8 |Z1QDac 0 = Off, 1 = Ok, 2 = Low, 3 = High
7.6 | Z2Q Dac 0 = Off, 1 = Ok, 2 = Low, 3 = High
5.4 | CEM REP Dac 0 = Off, 1 = Ok, 2 = Low, 3 = High
3.2 | CEM HV Dac 0 = Off, 1 = Ok, 2 = Low, 3 = High
1.0 | CEM THR Dac 0 = Off, 1 = Ok, 2 = Low, 3 = High
010 2 Voltage flags 5
15..14 | CEM Cur 0 = Off, 1 = Ok, 2 = Low, 3 = High
13..12 | MCP Front 0 = Off, 1 = Ok, 2 = Low, 3 = High
11..10 | MCP Back1 0 = Off, 1 = Ok, 2 = Low, 3 = High
9..8 | MCP Back2 0 = Off, 1 = Ok, 2 = Low, 3 = High
7.6 | FDP REP Ena 0 = Off, 1 = 0Ok, 2 = Low, 3 = High
5.4 | Spare 0 = Off, 1 = Ok, 2 = Low, 3 = High
3..2 | Spare 0 = Off, 1 = Ok, 2 = Low, 3 = High
1..0 | Spare 0 = Off, 1 =0k, 2 = Low, 3 = High
012 2 MAG Temp °C = (value * -1.2048e-2) + 26.6
014 2 Spare

6.2.4.2 RTOF Science HK Data, Length 123 words

Position | Bytes | Bits | Name Data

000 1 RTOF Science HK Header 0xC8

001 1 Spare

002 2 Status Bits 1
15 | PSU 9kV 0=0ff,1=0n
14 | PSU 70V 0=0ff,1=0n
13 | PSU lon MCP 0=0ff,1=0n
12 | PSU Gas MCP 0 =0Off, 1=0n
11 PSU HM Power 0 = Off, 1=0n
10 | PSU Pulser 0=0ff, 1=0n
9 ETSL Ram Test Active 0=0ff,1=0n
8 ETSL Ram Test Status 0=0ff,1=0n
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7 ETSL Ram Test Data Dec value
6 ETS Ram Test Active 0 = Off, 1 =0n
5 ETS Ram Test Status 0=0ff,1=0n
4 ETS Ram Test Data Dec value
3..0 | Spare
004 2 ETS/L Lower Read Address Hex value
006 2 ETS/L Upper Read Address | Hex value
008 2 Status Bits 2
15..1 | Spare
3
12 | ETSL Lower Range 0=0ff,1=0n
11 | ETSL Upper Range 0=0ff,1=0n
10 | FECFil 2 Gas 0 = Off, 1=0n
9 FEC Fil 1 Gas 0 =Off, 1=0n
8 FEC Fil 2 lon 0 = Off, 1=0n
7 FEC Fil 1 lon 0 =Off, 1=0n
6 FEC | Status 0=lon, 1=Gas
5 FEC EH lon 0 =Off, 1=0n
4 FEC EH Gas 0=0ff,1=0n
3 ETS/L LRA Bit 16 Hex value
2 ETS/L URA Bit 16 Hex value
1 ETS Lower Range 0 =Off, 1=0n
0 | ETS Upper Range 0=0ff,1=0n
010 2 MC_FEC ION_FIHEAT | I=value* 0.2651 [mA]
012 2 MC FEC_GAS FIHEAT | | = value * 0.2013 [mA]
014 2 MC FEC ION_REP_V #A V = value * -0.0371 -0.0894
016 2 MC_FEC_ION_REP_V_#B V = value * -0.037 -0.1574
018 2 MC FEC GAS REP V #A |V =value*-0.0371-0.271
020 2 MC FEC GAS REP V #B |V =value*-0.0372-0.2382
022 2 MC_FEC_ION_FIL_V V = value * 0.0327 -176.02
024 2 MC FEC GAS FIL V V = value * 0.0313 -168.53
026 2 MC_FEC_GAS _FIL_I | = value *0.0852 -0.6257 [uA]
028 2 MC_FEC_ION_ENT1_V V = value * 0.0133 -54.068
030 2 MC _FEC ION_ENT1 | | = value * 0.0851 + 0.133 [uA]
032 2 MC_FEC_GAS_TRAP_V V = value * -0.0149 + 0.0486
034 2 MC_FEC_HVVG_V U = value * 5.1e-3 -0.0256 [V]
036 2 MC FEC HEAT VG V U = value * 5.1e-3 -0.0257 [V]
038 2 MC FEC TEMP T = value * 0.060 — 273 [°C]
040 2 MC GEX TEMP V = (value * 366e-6)
042 2 MC HM PW V = (value * 0.0037) -0.4095
044 2 MC HM DEL V = (value * 0.0037) -0.2594
046 2 MC _HM _TEMP V = (value * 366e-6)
048 2 MC Power State 2
15 | ETSL VDD On 0 =Off, 1=0n
14 | ETSL VDD Off 0 = Off, 1=0n
13 | ETSLVCC On 0 = Off, 1=0n
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12 | ETSL VCC Off 0=0ff,1=0n
11 Heater Gas On 0=0ff,1=0n
10 | Heater Gas Off 0=0ff,1=0n
9 Heater lon On 0=0ff, 1=0n
8 Heater lon Off 0=0ff, 1=0n
7 Motor Hall Enable 0=0ff,1=0n
6 Motor Hall Disable 0=0ff,1=0n
5 Motor Direction Open 0=0ff,1=0n
4 Motor Direction Close 0=0ff,1=0n
3 Motor Power On 0=0ff, 1=0n
2 Motor Power Off 0=0ff,1=0n
1 Motor High Torque On 0=0ff,1=0n
0 Motor High Torque Off 0=0ff,1=0n

050 2 MC Pulser State
15 | Gas Pulser On 0=0ff, 1=0n
14 | Gas Pulser Off 0=0ff,1=0n
13 | HM Pulser On 0=0ff,1=0n
12 | HM Pulser Off 0=0ff,1=0n
11 lon Pulser On 0=0ff,1=0n
10 | lon Pulser Off 0=0ff, 1=0n

9..0 | Spare
052 2 MC Power State 6
15..1 | Spare

0
9 Disable ETS LU 0=0ff,1=0n
8 Enable ETS LU 0=0ff,1=0n
7 ETS VCA On 0=0ff,1=0n
6 ETS VCA Off 0=0ff,1=0n
5 ETS VDD On 0=0ff,1=0n
4 ETS VDD Off 0=0ff,1=0n
3 ETS VCC On 0=0ff,1=0n
2 ETS VCC Off 0=0ff,1=0n
1 ETS VSH/VE On 0=0ff,1=0n
0 ETS VSH/VE Off 0=0ff,1=0n

054 2 MC Power State 8
15 | GCU 1 On 0=0ff,1=0n
14 | GCU 1 Off 0=0ff,1=0n
13 | GCU 2 On 0=0ff,1=0n
12 | GCU 2 Off 0=0ff,1=0n
11 GCU 1 Valve On 0=0ff, 1=0n
10 | GCU 1 Valve Off 0=0ff,1=0n
9 GCU 2 Valve On 0=0ff, 1=0n
8 GCU 2 Valve Off 0=0ff,1=0n
7 FEC VCC On 0=0ff,1=0n
6 FEC VCC Off 0=0ff,1=0n
5 FEC VDD On 0=0ff,1=0n
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4 | FEC VDD Off 0= Off, 1=0n

3 FEC Heater VG On 0 =0ff, 1=0n

2 FEC Heater VG Off 0 =0ff, 1=0n

1 FEC HV VG On 0=0Off, 1=0n

0 | FEC HV VG Off 0=0Off, 1=0n
056 2 MC_ETSL_TEMP V = (value * 366e-6)
058 2 MC_ETS_TEMP_CLK V = (value * 366e-6)
060 2 MC_ETS_TEMP_DIG V = (value * 366e-6)
062 2 PSDC_ELB_| V = (value * -0.0062)
064 2 PSDC_ELA_I V = (value * -0.0062)
066 2 PSDC GR | V = (value * -0.0062)
068 2 PSDC_BP_| V = (value * -0.0062)
070 2 PSDC_GR_G V = (value * -0.00619)
072 2 PSDC BP G V = (value * -0.0062)
074 2 HV1_SL_G V = (value *-1.0271) + 110.5
076 2 HV1 A2 G V = (value * -0.506) + 42.568
078 2 HV1 A1 G V = (value * -0.2561) + 48.511
080 2 HV1_SL_| V = (value * -1.0122) + 44.499
082 2 HV1_ A2 | V = (value * -0.5089) + 35.088
084 2 HV1_A1_| V = (value * -0.2566) + 20.022
086 2 HV2 P G V = (value * -0.1258) + 2.7606
088 2 HV2 P | V = (value *-0.1261) + 5.0041
090 2 HV1 D V = (value * -0.5088) + 31.123
092 2 HV2_HM3 V = (value * -0.1294) -1.2232
094 2 HV1 R1 V = (value *-0.1268) + 3.0101
096 2 HV1 R2 V = (value * 0.2765) -2175.6
098 2 HV1 RL V = (value * 0.5594) -4371.5—
100 2 HV1 _HM1 V = (value * 0.2777) -2156.2
102 2 HV2_HM2 V = (value * 0.0393) + 308.38
104 2 HV1_HML V = (value * 0.5207) -4123
106 2 HV2_M_| V = (value * -0.7818) -14.283
108 2 HV2 M G V = (value * -0.7695) + 47.787
110 2 PSDC E2 | V = (value * -0.0062)
112 2 PSDC_Temp_BP_| TBD
114 2 PSDC_Temp_BP_G T = (value * -1.831e-2) -50 [°C]
116 2 PSU_Temp_MCP_| TBD
118 2 PSU_Temp_MCP_G TBD
120 2 PSU_Temp_HV1 T = (value * -0.0089) -9 [°C]
122 2 PSU_Temp_LVPS T = (value*-0.0089) -9 [°C]
124 2 ETSL Status 1

15 | ETSL lon Pulser Status 0=0ff,1=0n

14 | ETSL Gas Pulser Status 0=0ff,1=0n

13 | ETSL Sync Status 0=Int, 1 =Ext

12 | ETSL Calib. Trigger Status 0=0ff,1=0n

11 | ETSL Data Readout Status 0=0ff,1=0n
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10 | ETSL Acquisition Status 0=0ff,1=0n
9 ETSL DTS Status Cancel 0 = Event, 1 = Extraction
8 ETSL DTS Status 0=0ff,1=0n
7.6 | ETSL Input Status 0 =lon, 1 = Calibrator, 2 = Gas, 3 = Gas
5 ETSL Cal. Power Status 0 = Off, 1 =0n
4 ETSL ADC HIRM Status 0=0ff,1=0n
3 ETSL RAM Threshold 0 = Low, 1 = High
2 ETSL FIFO Threshold 0 = Low, 1 = High
1 ETSL Latchup Enabled 1=0ff,0=0n
0 ETSL Latchup Detected 0=0ff,1=0n
126 1 ETSL Status 2
7 ETSL ADC Power Status 0 = Off, 1 =0n
6 ETSL ADC Threshold 0 = High, 1 = Low
5.4 | ETSL ML Mode 0 = Adapt, 1 = ML31, 2=ML63, 3 =
ML255
3..0 | Spare
1 ETSL Threshold Level 0=5.5mV, 1=8mV,2=12mV, 3 =
16.7mV, 4 = 20mV, 5= 23.4mV, 6 =
26.6mV, 7 = 33.4mV
128 2 ETSL Extraction Delay t = (Value*26.5ns) + 158.5
130 2 ETSL ToF t = (Value*26.5ns) + 26.5
132 2 ETSL Cal. Start Delay t = (Value*26.5ns) + 26.5 + 141
134 2 ETSL Cal. Pulse Height V = (value® 2.266 mV) + 3.3659 mV
136 2 ETSL Cal. Pulse Width t = (value* 1.44 ns) -112.47 ns
138 2 ETS Status 1
15 | ETS lon Pulser Status 0 = Off, 1=0n
14 | ETS Gas Pulser Status 0= Off, 1=0n
13 | ETS Synchronization Status | 0=Int, 1 = Ext
12 | ETS Calib. Trigger Status 0=0ff,1=0n
11 ETS Data Readout Status 0= Off, 1=0n
10 | ETS Acquisition Status 0= Off, 1=0n
9 ETS DTS Status Cancel 0 = Event, 1 = Extraction
8 ETS DTS Status 0 = Off, 1=0n
7..6 | ETS Input Status 0 = lon, 1 = Calibrator, 2 = Gas, 3 = Gas
5 ETS Cal. Power Status 0= Off, 1=0n
4 ETS ADC HIRM Status 0=0ff,1=0n
3 ETS RAM Threshold 0 = Low, 1 = High
2 ETS FIFO Threshold 0 = Low, 1 = High
1 ETS Latchup Enabled 1=0ff,0=0n
0 ETS Latchup Detected 0= Off, 1=0n
140 1 ETS Status 2
7 ETS ADC Power Status 0= Off, 1=0n
6 ETS ADC Threshold 0 = High, 1 = Low
5.4 | ETS ML Mode 0 = Adapt, 1 = ML31,2 =ML63, 3 =

ML255
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3..0 | Spare
1 ETS Threshold Level 0=5.5mV, 1=8mV,2=12mV, 3 =
16.7mV, 4 = 20mV, 5= 23.4mV, 6 =
26.6mV, 7 = 33.4mV
142 2 ETS Extraction Delay t = (Value*26.5ns) + 158.5
144 2 ETS ToF t = (Value*26.5ns) + 26.5
146 2 ETS Cal. Start Delay t =(Value*26.5ns) + 26.5 + 141
148 2 ETS Cal. Pulse Height V = (value* 2.314 mV) + 4.928 mV
150 2 ETS Cal. Pulse Width t = (value® 1.2615 ns) -51.728 ns
152 2 MC_FEC_PVCC_V U = value *1e-3 -0.0156 [V]
154 2 MC_FEC_MVCC_V U = value * -7e-4 + 0.003 [V]
156 2 MC FEC PVDD V U = value * 3.1e-3 + 0.0497 [V]
158 2 MC FEC MVDD V U = value * -2.8e-3 + 0.1508 [V]
160 2 MC_GEX_PVCC V = (value * 0.001) -0.0058
162 2 MC_GEX VD V = value * 0.0083 -0.0417 [V]
164 2 MC_IEX_PVCC V = (value * 0.001) -0.0058
166 2 MC_IEX VD V = value * 0.0083 -0.0417 [V]
168 2 MC_HM_PVCA V = (value * 0.001) -0.0038
170 2 MC_HM_VD V = (value * 0.0083) -0.0478
172 2 MC_ETSL_PVCC V = (value * 0.0011) -0.467
174 2 MC_ETSL_MVCA V = (value * -7e-4) +6.1e-3
176 2 MC_ETSL_PVDD V = (value * 3.1e-3) -1.26e-2
178 2 MC _ETSL_MVDD V = (value * -2.8e-3) +6.8e-3
180 2 MC_HEAT_ION_VG V = (value * 0.0051) -0.036
182 2 MC HEAT GAS VG V = (value * 0.0052) -0.0362
184 2 MC_ETS_33V V = (value * 366e-6)
186 2 MC_ETS_PVCA V = (value * 366e-6)
188 2 MC_ETS_MVCA V = (value * 366e-6)
190 2 MC ETS VE V = value * 0.0014 -0.001 [V]
192 2 MC ETS PVDD V = value * 0.0031 -0.0093 [V]
194 2 MC_ETS_MVDD V = value * -0.0032
+0.1103 [V]
196 2 MC ETS VSH V = value * 0.0096 + 0.0747 [V]
198 2 MC_ETSL_PVCA V = (value * 1.1e-3) -0.467
200 2 PSU_+5 Val V = (value * -0.001488)
202 2 PSU_-5 Val V = (value * -0.001428)
204 2 PSU +15 Val V = (value * -0.00458)
206 2 PSU_-15 Val V = (value * -0.004415)
208 2 PSU_+24 Val V = (value * -0.006954)
210 2 PSU_+8 Val V = (value *-0.0014792)
212 2 PSU_+5 Add Val V = (value * -0.0014798)
214 2 PSU +40 Val V = (value * -0.0174) -0.4234
216 2 PSU_+70 Val V = (value * -0.0107) + 4.173
218 2 PSU +5 Cur | = value * -0.4383 + 30 [mA]
220 2 PSU -5 Cur | = value * -0.1508 -28.016 [mA]
222 2 PSU +15 Cur | = value * -0.1133 -16.502 [mA]
224 2 PSU -15 Cur | = value * -0.0553 -24.715 [mA]




Reference : RO-ROS-Man-1007
Rosetta Issue 03 Rev. ;0
i Date : 26.04.19
ROSIna Section : 6 Page 1 127
226 2 PSU +24 Cur | = value * -0.1285 + 33.042 [mA]
228 2 PSU +40/70 Cur | = value * -0.0174 -0.4234 [mA]
230 2 PSU_+5 Add_Cur | = value * -0.0571 + 3.4918 [mA]
232 2 PSU +8 Cur | = value * -0.0254 + 5.663 [mA]
234 4 ETSL NOE
31..2 | Spare
5
24..1 | NOE High value Dec value
7
16..9 | Spare
8..1 | NOE Low value Dec value
0 NOE Status 0 = Continuous, 1 = NOE
238 2 ETS NOE High
15..9 | Spare
8..1 | NOE High value Dec value
240 2 ETS NOE Low
15..9 | Spare
8..1 | NOE Low value Dec value
0 NOE Status 0 = Continuous, 1 = NOE
242 2 Spare 1
244 2 Spare 2

6.2.4.3 COPS Science HK Data, Length 10 words

Position | Bytes | Bits | Name Data
000 1 COPS Science HK Header 0xCC
001 3 Spare
004 4 Pressure NG Pressure in mbar, floating point
008 4 Pressure RG Pressure in mbar, floating point
012 4 Calib. factor / Offset NG Floating point value
016 4 Calib. factor / Offset RG Floating point value
018 2 Active Filament/Microtips
15..8 | Microtips Array MT 8..1: 0 = On, 1 = Off
7.6 | DPU MT lon Range 0 = Low, 1 = Medium, 2 = High
) DPU MT Emission Range 0 =Low, 1 = High
4 Filament 0 = Left, 1 = Right
3..2 | DPU Fil lon Range 0 = Low, 1 = Medium, 2 = High

DPU Fil. Emission Range

0 = Low, 1 = High

DPU Function

0=NG,1=RG
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6.3 Event Packet Definitions
6.3.1 Packet Types and EIDs
Sub EID RSDB Packet Description
Type Size
(words)

1 44001 YRNG3001 9 Power-On self test report

1 44002 | YRNG3002 10 Program memory test report

1 44003 | YRNG3003 10 Data memory test report

1 44004 | YRNG3004 10 EEPROM test report (ground test only)

1 44005 | YRNG3005 12 Operation mode change report

1 44006 | YRNG3006 17 Sensor switch-on report

1 44007 | YRNG3010 10 Progress report

1 44008 | YRNG3011 28 Table Setting report

2 44100 | YRNG3007 7 DPU latch-up report

2 44101 YRNG3008 13 DPU memory error report

2 44102 | YRNG3009 11 DPU general error report

2 44103 | YRNG300A 14 Sensor |/F error report

2 44104 | YRNG300B 11 Sensor error report

3

4 44300 | YRNG300C 3 COPS Pressure Alert

4 44301 | YRNG300D 2 Switch-Off Ready Alert

6.3.2 Normal Event Packet Definitions, Sub Type 1

6.3.2.1 POST Report, EID = 44001, Length 9 words

Pos RSDB Byte | Bit | Name Data
000 | NRNAG304 2 EID 44001
002 | NRNAG305 1 Unit 208
003 1 Spare 0
004 | NRNAG307 4 Error Code Hex value
008 | NRNAG308 4 Error Position / Address Hex value / Boot Err Cnt PM/DM
012 | NRNAG306 1 DPU Self test status
7 | Processor self test 0 =0k, 1 = Error
6 | PM self test 0 =0k, 1 = Error
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5 | EEPROM self test 0 =0k, 1 = Error
4 | SRAM 1 self test 0 =0k, 1 = Error
3 | SRAM 2 self test 0 =0k, 1 = Error
2 | Stat EEPROM self test 0 =0k, 1 = Error

1..0 | Sensor I/F self test 0 = Ok, 1 = DFMS Error, 2 =
RTOF Error, 3 = COPS Error
013 DPU Status
7 | DPU power save 0=0ff,1=0n
6 | LU detect 0=0ff,1=0n
5 | Boot Err PM 0=0ff,1=0n
4 | Boot Err DM 0=0ff,1=0n
3..0 | Spare
014 | NRNAG309 DPU power status
15 | Spare
14 | Status SRAM 2 0 =0ff,1 =0n
13 | Status SRAM 1 0 =0ff,1 =0n
12 | Status Stat EEPROM 0 =0ff,1 =0n
11 | Status I/F COPS 0=0ff,1=0n
10 | Status I/F RTOF 0 =0ff,1 =0n
9 | Status I/F DFMS 0 =0ff,1 =0n
8 | Status EEPROM 0 =0ff,1 =0n
7 | Sensitivity DSP 0 = Low, 1 = High
6 | Sensitivity SRAM 2 0 = Low, 1 = High
5 | Sensitivity SRAM 1 0 = Low, 1 = High
4 | Sensitivity Stat EEPROM | 0 = Low, 1 = High
3 | Sensitivity I/F COPS 0 = Low, 1 = High
2 | Sensitivity I/F RTOF 0 = Low, 1 = High
1 | Sensitivity I/F DEMS 0 = Low, 1 = High
0 | Sensitivity EEPROM 0 = Low, 1 = High
016 | NRNAG30A DPU S/W status Hex value
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6.3.2.2 PM Test Report, EID = 44002, Length 10 words
Pos RSDB Byte | Bit | Name Data
000 | NRNAG304 2 EID 44002
002 | NRNAG30C 2 Spare 0
004 1 Unit 208
005 1 Type Hex value
006 | NRNAG30D 1 Symbol Hex value
007 1 Value Hex value
008 | NRNAG30E 4 Correct Data high Hex value
012 2 Correct Data low Hex value
014 | NRNAG30F 4 Read Data high Hex value
018 2 Read Data low Hex value
6.3.2.3 DM Test Report, EID = 44003, Length 10 words
Pos RSDB Byte | Bit | Name Data
000 | NRNAG304 2 EID 44003
002 | NRNAG30C 2 Spare 0
004 1 Unit 208
005 1 Type Hex value
006 | NRNAG30D 1 Symbol Hex value
007 1 Value Hex value
008 | NRNAG30E 4 Correct Data high Hex value
012 2 Correct Data low Hex value
014 | NRNAG30F 4 Read Data high Hex value
018 2 Read Data low Hex value

6.3.2.4 EEPROM Test Report, EID = 44004, Length 10 words

Pos RSDB Byte | Bit | Name Data

000 | NRNAG304 2 EID 44004
002 | NRNAG316 2 Spare 0

004 1 Unit 208

005 3 Address Hex value
008 | NRNAG30E 4 Correct Data high Hex value
012 2 Correct Data low Hex value
014 | NRNAG30F 4 Read Data high Hex value
018 2 Read Data low Hex value
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6.3.2.5 Operation Mode Change Report, EID = 44005, Length 12 words

Pos RSDB Byte | Bit | Name Data

000 | NRNAG304 2 EID 44005
002 | NRNAG305 1 Unit 208

003 1 Spare 0

004 | NRNAG31B 2 DPU Mode Hex value
006 | NRNAG3A0 2 DPU Status Hex value
008 | NRNAG31C 2 DFMS Mode Hex value
010 | NRNAG3A1 2 DFMS Status Hex value
012 | NRNAG31D 2 RTOF Mode Hex value
014 | NRNAG3A2 2 RTOF Status Hex value
016 | NRNAG31E 2 COPS Mode Hex value
018 | NRNAG3A3 2 COPS Status Hex value
020 | NRNAG31F 2 Mode Change ID Hex value
022 | NRNAG320 1 Active SID Hex value
023 1 Spare 0

6.3.2.6 Sensor Switch-On Report, EID = 44006, Length 17 words

Pos RSDB Byte | Bit | Name Data

000 | NRNAG304 2 EID 44006

002 | NRNAG322 1 Unit 196 = DFMS, 200 = RTOF, 204
= COPS

003 1 Flags Hex value

004 | NRNAG323 2 Power State 1 Hex value

006 | NRNAG324 2 Power State 2 Hex value

008 | NRNAG325 2 Power State 3 Hex value

010 | NRNAG326 2 Voltage Value 1 V = (value * X)+Y

012 | NRNAG327 2 Voltage Value 2 V = (value * X)+Y

014 | NRNAG328 2 Voltage Value 3 V = (value * X)+Y

016 | NRNAG329 2 Current Value 1 A= (value * X)+Y

018 | NRNAG32A 2 Current Value 2 A= (value * X)+Y

020 | NRNAG32B 2 Current Value 3 A= (value * X)+Y

022 | NRNAG32C 2 Temperature Value 1 °C=(value*X)+Y

024 | NRNAG32D 2 Temperature Value 2 °C=(value*X)+Y

026 | NRNAG32E 2 Unit Mode Hex value

028 | NRNAG3A4 2 Unit Status Hex value

030 | NRNAG32F 2 Mode Change ID Hex value

032 | NRNAG330 2 Spare 0
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6.3.2.7 Progress Report, EID = 44007, Length 10 words
Pos RSDB Byte | Bit | Name Data
000 | NRNAG304 2 EID 44007
002 | NRNAG322 1 Unit 196 = DFMS, 200 = RTOF, 204
= COPS, 208 = DPU
003 1 Flags Hex value
004 | NRNAG3A5 2 Progress No. Hex value
006 | NRNAG3A6 2 Progress Code Hex value
008 | NRNAG3A7 4 Progress Position / Hex value
Address
012 | NRNAG3A8 2 Command counter Counter 0..65535
014 | NRNAG32E 2 Unit Mode Hex value
016 | NRNAG3A4 2 Unit Status Hex value
018 | NRNAG330 2 Spare 0

6.3.2.8 Table Setting Report, EID = 44008, Length 28 words

Pos RSDB Byte | Bit | Name Description

000 | NRNAG304 2 EID 44008

002 | NRNAG3A9 1 Unit 196 = DFMS, 200 = RTOF, 204
= COPS, 208 = DPU

003 1 Type type of table

004 | NRNAG3AA 2 Table No. pointer to table

006 | NRNAG3AB 2 Entry No. pointer to parameter entry

008 | NRNAG3AC 2 Function/Shift function no. / shift parameter

010 | NRNAG3AD 2 Mask and mask

012 | NRNAG3AE 4 Default or mask

016 | NRNAG3AF 4 Parameter Value 1 multiplier (floating point)

020 | NRNAG3BO0O 4 Parameter Value 2 offset (floating point)

024 | NRNAG3B1 2 Monitoring monitoring function no.

026 | NRNAG3B2 2 Wait wait time for monitoring in ms

028 | NRNAG3B3 4 Parameter Value 3 step width (floating point)

032 | NRNAG3B4 4 Parameter Value 4 limit (floating point)

036 | NRNAG3B5 4 Parameter Value 5 sleep time in ms

040 | NRNAG3B6 4 HK Cmd 1 sensor cmd for hk read

044 | NRNAG3B7 4 HK Cmd 2 sensor cmd for hk read

048 | NRNAG3B8 4 HK Cmd 3 sensor cmd for hk read

052 | NRNAG3B9 4 HK Cmd 4 sensor cmd for hk read
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6.3.3 Anomalous Event Packet Definitions, Sub Type 2

6.3.3.1 DPU Latch-up Report, EID = 44100, Length 7 words

Pos RSDB Byte | Bit | Name Data

000 | NRNAG304 2 EID 44100

002 | NRNAG305 1 Unit 208

003 1 Spare 0

004 | NRNAG333 2 Latch-up position Hex value

006 | NRNAG3BA 2 Latch-up counter Counter

008 | NRNAG309 2 DPU power status
15 | Spare
14 | Status SRAM 2 0 =0Off,1=0n
13 | Status SRAM 1 0=0ff,1=0n
12 | Status Stat EEPROM 0 =0Off,1=0n
11 | Status I/F COPS 0 =0Off,1=0n
10 | Status I/F RTOF 0 =0Off,1=0n
9 | Status I/lF DFMS 0=0ff,1=0n
8 | Status EEPROM 0=0ff,1=0n
7 | Sensitivity DSP 0 = Low, 1 = High
6 | Sensitivity SRAM 2 0 = Low, 1 = High
5 | Sensitivity SRAM 1 0 = Low, 1 = High
4 | Sensitivity Stat Eeprom | 0 = Low, 1 = High
3 | Sensitivity I/F COPS 0 = Low, 1 = High
2 | Sensitivity I/F RTOF 0 = Low, 1 = High
1 | Sensitivity I/F DFMS 0 = Low, 1 = High
0 | Sensitivity EEPROM 0 = Low, 1 = High

010 | NRNAG31B 2 DPU Mode Hex value

012 | NRNAG3AO0 2 DPU Status Hex value

6.3.3.2 DPU Memory Error Report, EID = 44101, Length 13 words

Pos RSDB Byte | Bit | Name Data

000 | NRNAG304 2 EID 44101

002 | NRNAG305 1 Unit 208

003 1 Spare 0

004 | NRNAG338 1 PM Error Count 1 Symbol | Counter

005 1 PM Error Count 2 Symbols | Counter

006 | NRNAG339 2 PM Error status Hex value

008 | NRNAG33A 4 PM Error address Hex value

012 | NRNAG33B 1 DM Error Count 1 Symbol | Counter

013 1 DM Error Count 2 Symbols | Counter

014 | NRNAG33C 2 DM Error status Hex value

016 | NRNAG33D 4 DM Error address Hex value

020 | NRNAG3BB 1 EEPROM Error Count 1 Counter 0..255, OxFF for Boot
021 1 EEPROM Error Count 2 Counter 0..255, OxFF for Boot
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022 | NRNAG31B 2 DPU Mode / Boot CRC Cnt | Hex value
024 | NRNAG3AO 2 DPU Status Hex value
6.3.3.3 DPU General Error Report, EID = 44102, Length 11 words
Pos RSDB Byte | Bit | Name Data
000 | NRNAG304 2 EID 44102
002 | NRNAG305 1 Unit 196 = DFMS, 200 = RTOF,
204 = COPS, 208 = DPU

003 1 Spare 0
004 | NRNAG307 4 Error Code Hex value
008 | NRNAG308 4 Error Position / Address Hex value
012 | NRNAG3A8 2 Cmd/HK counter Counter 0..65535
014 | NRNAG345 1 DPU Processor load 1..100 Percent
015 1 Used memory PM 1..100 Percent
016 | NRNAG346 1 Used memory DM 1..100 Percent
017 1 Spare 0
018 | NRNAG31B 2 DPU Mode Hex value
020 | NRNAG3AO 2 DPU Status Hex value

6.3.3.4 Sensor I/F Error Report, EID = 44103, Length 14 words

Pos RSDB Byte | Bit | Name Data
000 | NRNAG304 2 EID 44103
002 | NRNAG322 1 Unit 196 = DFMS, 200 = RTOF,
204 = COPS
003 1 Flags Hex value
004 | NRNAG34A Sensor HK & power status
15 | COPS HK Status 0 =0ff, 1 =0n
14 | RTOF HK Status 0 =0ff, 1 =0n
13 | DFMS HK Status 0 =0ff, 1 =0n
12..9 | Spare
8 COPS Transc. Enable 0 = Diabled, 1 = Enabled
7 COPS Main Power 0=0ff,1=0n
6 COPS Red. Power 0=0ff,1=0n
5 RTOF Transc. Enable 0 = Diabled, 1 = Enabled
4 RTOF Main Power 0=0ff,1=0n
3 RTOF Red. Power 0 =0ff, 1 =0n
2 DFMS Transc. Enable 0 = Diabled, 1 = Enabled
1 DFMS Main Power 0=0ff,1=0n
0 DFMS Red. Power 0 =0ff, 1 =0n
006 | NRNAG34B 2 Sensor HK counter Counter 0..65535
008 | NRNAG34C 2 Sensor Cmd counter Counter 0..65535
010 | NRNAG34D 2 Sensor Cmd Error counter | Counter 0..65535
012 | NRNAG34E 2 Sensor Cmd Error position | Hex value
014 | NRNAG34F 2 Sensor Science counter Counter 0..65535
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016 | NRNAG350 2 Sensor Science Error cnt Counter 0..65535
018 | NRNAG351 2 Sensor Science Error pos | Hex value
020 | NRNAG31B 2 DPU Mode Hex value
022 | NRNAG3AO 2 DPU Status Hex value
024 | NRNAG32E 2 Sensor Mode Hex value
026 | NRNAG3A4 2 Sensor Status Hex value
6.3.3.5 Sensor Error Report, EID = 44104, Length 11 words
Pos RSDB Byte | Bit | Name Data
000 | NRNAG304 2 EID 44104
002 | NRNAG322 1 Unit 196 = DFMS, 200 = RTOF,
204 = COPS
003 1 Flags Hex value
004 | NRNAG3BC 2 Error No. Hex value
006 | NRNAG356 2 Table ID Hex value
008 | NRNAG357 2 Limit ID Hex value
010 | NRNAG358 2 Value No. Hex value
012 | NRNAG359 2 Expected Value Hex value
014 | NRNAG35A 2 Read Value Hex value
016 | NRNAG32E 2 Sensor Mode Hex value
018 | NRNAG3A4 2 Sensor Status Hex value
020 | NRNAG330 2 Spare 0
6.3.4 Ground Action Event Packet Definitions, Sub Type 3
N/A
6.3.5 On-board Action Event Packet Definitions, Sub Type 4
6.3.5.1 COPS Pressure Alert, EID = 44300, Length 3 words
Pos RSDB Byte | Bit | Name Data
000 | NRNAG304 2 EID 44300
002 | NRNAG305 1 Unit 204
003 1 Spare 0
004 | NRNAG35F 1 COPS Pressure mmmmeeee mbar
005 1 COPS Pressure Gradient mmmmeeee mbar/s

6.3.5.2 Switch-Off Ready Alert, EID = 44301, Length 2 word

Pos

RSDB

Bit

Name

Data

000

NRNAG304

Byte
2

EID

44301
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002 | NRNAG305 1 Unit 208
003 1 Spare 0

6.4 Context File Definition

Context File (length 170 bytes)

Pos | Byte | Bit | Name Data

000 2 Header

002 2 Spare

004 2 Number

006 6 Time

012 2 DPU Cmd counter Counter 0..65535
014 2 DPU Cmd Error counter Counter 0..65535
016 2 Latch-Up Counter Counter 0..65535
018 1 PM Error Count 1 Counter 0..255
019 1 PM Error Count 2 Counter 0..255
020 1 DM Error Count 1 Counter 0..255
021 1 DM Error Count 2 Counter 0..255
022 1 EEPROM Error Count 1 Counter 0..255
023 1 EEPROM Error Count 2 Counter 0..255
024 2 DPU S/W mode Mode No.

026 2 DPU S/W status Hex value

028 2 DPU Last Mode

030 2 DPU Abort Status

032 2 Spare 1

034 2 Spare 2

036 2 DFMS Cmd counter Counter 0..65535
038 2 DFMS Cmd Error cnt Counter 0..65535
040 2 DFMS Science counter Counter 0..65535
042 2 DFMS Science Error counter Counter 0..65535
044 2 DFMS S/W mode Mode No.

046 2 DFMS S/W status Hex value

048 2 DFMS Motor Pos 1

050 2 DFMS Motor Pos 2

052 2 DFMS GCU 1 On Time

054 2 DFMS GCU 2 On Time

056 2 DFMS Filament Status

058 2 DFMS Heater Status

060 2 DFMS Last Mode

062 2 DFMS Abort Status

064 2 DFMS Last Scan Mode
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066 2 DFMS Last Sequence
068 2 Sequence Position 1
070 2 Sequence Position 2
072 4 Sequence Parameter 1
076 4 Sequence Parameter 2
080 4 Sequence Parameter 3
084 4 Sequence Parameter 4
088 2 DFMS Spare 1
090 2 DFMS Spare 2
092 2 RTOF Cmd counter Counter 0..65535
094 2 RTOF Cmd Error cnt Counter 0..65535
096 2 RTOF Science counter Counter 0..65535
098 2 RTOF Science Error counter Counter 0..65535
100 2 RTOF S/W mode Mode No.
102 2 RTOF S/W status Hex value
104 2 RTOF Motor Pos 1
106 2 RTOF Motor Pos 2
108 2 RTOF GCU 1 On Time
110 2 RTOF GCU 2 On Time
112 2 RTOF Filament Status
114 2 RTOF Heater Status
116 2 RTOF Last Mode
118 2 RTOF Abort Status
120 2 RTOF Last Scan Mode
122 2 RTOF Last Sequence
124 2 Sequence Position 1
126 2 Sequence Position 2
128 4 Sequence Parameter 1
132 4 Sequence Parameter 2
136 4 Sequence Parameter 3
140 4 Sequence Parameter 4
144 2 RTOF Spare 1
146 2 RTOF Spare 2
148 2 COPS Cmd counter Counter 0..65535
150 2 COPS Cmd Error counter Counter 0..65535
152 2 COPS HK Error counter Counter 0..65535
154 2 COPS S/W mode Mode No.
156 2 COPS S/W status Hex value
158 2 COPS Filament Status
160 2 COPS Microtips Status
162 2 COPS Monitoring Status
164 2 COPS Last Mode
166 2 COPS Abort Status
2

COPS Spare




