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1 PURPOSE OF THIS DOCUMENT

The purpose of this document is to describe and formalize the structures and format of all the
JIRAM commanding sequences, intended to be used for routine operations on Jupiter, at the earliest.

The format proposed in this document is compatible with the JPL system architecture. However, in
some few cases, fully described and highlighted with the blue colour, it is necessary a restyle of the
JPL system’s configuration.
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2 JIRAM INSTRUMENT DESCRIPTION

JIRAM is equipped with a single telescope that accommodates both an infrared camera and a

spectrometer to facilitate a large observational flexibility in obtaining simultaneous images in the L and
M bands with the spectral radiance over the central zone of the images. Moreover, JIRAM will be able
to perform spectral imaging of the planet in the 2.0-5.0 um interval of wavelengths with a spectral
resolution better than 10 nm. Instrument design, modes, and observation strategy will be optimized for
operations onboard a spinning satellite in polar orbit around Jupiter. The JIRAM heritage comes from
Italian-made, visual-infrared imaging spectrometers dedicated to planetary exploration, such as VIMS-
V on Cassini, VIRTIS on Rosetta and Venus Express, and VIR-MS on the Dawn mission.
JIRAM combines two data channels in one instrument: the imager and the spectrometer, which are
housed in the same optical subsystem (fig. 1). The instrument is composed of the Optical Head (OH)
and the Main Electronic (ME). The ME contains the electronics to drive the Focal Plane Arrays (FPAS)
and compensating mirror, and perform the acquisition and conversion of the science and housekeeping
data. It also manages the operation of the two channels, gathers data and housekeeping information
from them, stores the data, performs data compression, and interfaces the instrument with the
spacecraft.

Dispersing Eement

IHrection of the 5O motion
-

Band filtzr 1.
FrA®1

Band filter kI =l

Fra#z

Fig. 1: the two FPAs
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2.1 SCIENCE OBJECTIVES

The Jovian InfraRed Auroral Mapper (JIRAM) will explore the dynamics and the chemistry of
Jovian auroral regions by high contrast imaging and spectroscopy. It will also analyze the Jovian hot
spots to determine their vertical structure and infer possible mechanisms for their formation. JIRAM
will sound the Jovian meteorological layer to map moist convection and determine water abundance
and other constituents at depths that correspond to several bars pressure.
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3 JIRAM ATOMIC SEQUENCES DEFINITION

3.1 JIRAM POWER ON SEQUENCE

Activity 1 2

Close EPS switch

-

1

/ ’
/ '
1
’

/
1

' Enable Time update

Enable attitude & rate
, -

7
’

JIRAM_TC_EEPROM_LOAD
Pl

1
/
1
1

JIRAM_TC_SAFE End of Sequence
_TC_SAFE €

\ \
\ \
\ \

\ \

3 4 5 6
A A 2 ,
Timing | 2s | 2s 20s 120s 14s !
< 16s =E 4s i
Na INI SAFE
L 20s P 124 s J . 14 . i
SC Onboard Block Stabilization |
time |
» 144 s % |
SASF Sequence

158 s

v



13

Close EPS switch

-

1

/ [
/ ]

' Enable Time update

Enable attitude & rate
, -

JIRAM_TC_EEPROM_LOAD
J

JIRAM_TC_SAFE End of Sequence
-~ = -

\ \
\ \

Activity 1 2 3 4 5 6
A A A X !
Timing | 2s | 2s 20s 120s 145 :
< 16s =i 4s i

Na INI SAFE
' 20s W 124 s J j 14s i
SC Onboard Block Stabilization
time !
'« 144 s % :

SASF Sequence

» 158 s - i

13
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3.1.1 AcCTIVITY DESCRIPTION
. Delay _

Activity (delta time) Description Notes

1 Sequence Start | Close EPS switch Apply Power to JIRAM.

2 2 seconds Enable Time update JIRAM after boot will wait for the first transaction
(in order to select the active line) and it will begin
to send packet TM_STATUS every 2 sec cycle. If
in the first transaction there will be the SC time, the
SC time will be used else JIRAM will use internal
time (starting from 0). Anyway as soon the SC
time will be received, JIRAM will synchronize
itself with SC time.

3 2 seconds Enable A&R data The A&R timestamp will be different maximum 2
seconds from the Time Update datation.

4 20 seconds JIRAM_TC EEPROM _LOAD | JIRAM isin INI mode (PROM SW). The
EEPROM load in RAM takes a long time (approx.
40 second for 3 attempts).

5 120 seconds JIRAM TC SAFE JIRAM enters in SAFE Mode (EEPROM SW).

6 14 seconds SEQUENCE END Needed time to be ready for next sequence

3.1.2 SASF SEQUENCE IMPLEMENTATION (PARTICULAR CASE)

The Power On Block has been entirely implemented at LM level. In the SASF file the Power
On block is identified with the following code:

REQ_ENGINE_ID\21\,RT_on_board_block(jiram_pwr_on)

The duration of the sequence is fixed to 158 seconds, as described in the previous paragraph.
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3.2 JIRAM SW MAINTENANCE “DOWNLOAD MEMORY”
JIRAM_TC_RESET  JIRAM_TC_MAINTENANCE
J/ / JIRAM_TC_DOWNLOAD_MEM
; ; / End of Sequence

Activity 1 2 3 4

S :
Timing 22 4s VAR() !

ANY mode MNT mode MNT mode

SASF Sequence

i 265 + VAR(s)

A
\ 4

Legend
e Red arrow = JIRAM Tc, via SASF
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3.2.1 ACTIVITY DESCRIPTION
- Delay I

Activi ; Description N

ctivity (delta tlme) escriptio otes

1 Start JIRAM TC RESET JIRAM enters INI mode (PROM SW)

2 22 seconds JIRAM_TC MAINTENANCE JIRAM enters MNT mode (PROM SW)

3 4 seconds JIRAM_TC DOWNLOAD_MEM | The Memory Download time can be very long,
depending on the number of locations to
download (the maximum memory size
JIRAM_TM_MEMDUMPmessage is 244 32-
bits words).

4 N seconds SEQUENCE END Needed time to be ready for next sequence
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3.3 JIRAM SW MAINTENANCE “CHECK MEMORY”

JIRAM_TC_RESET JIRAM_TC_MAINTENANCE

A
v

) / JIRAM_TC_CHECK_MEM
/'l /'l ,’I End of Sequence
Activity 1 2 3 4
S :
Timing 22s 4s VAR(s) i
ANY mode MNT mode MNT mode
SASF Sequence
i 265 + VAR(S) i

Legend
e Red arrow = JIRAM Tc, via SASF
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3.3.1 ACTIVITY DESCRIPTION
- Delay .

Activi : Description N

ctivity (delta time) escriptio otes

1 Start JIRAM TC RESET JIRAM enters INI mode (PROM SW)

2 22 seconds JIRAM TC MAINTENANCE | JIRAM enters MNT mode (PROM SW)

3 4 seconds JIRAM_TC CHECK_MEM The Memory check time can be very variable,
depending on the number of memory locations to
check.

4 Ns SEQUENCE END Needed time to be ready for next sequence
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3.4 JIRAM SW MAINTENANCE “UPLOAD MEMORY”
JIRAM_TC_RESET JIRAM_TC_MAINTENANCE
/ / JIRAM_TC_UPLOAD_MEM
/I // ,/ End of Sequence
Activity 1 2 3 4
a :
Timing 22s 4s K*2s i
ANY mode MNT mode MNT mode
SASF Sequence

24s + K*2s

-k
. A

Legend
e Red arrow = JIRAM Tc, via SASF
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3.4.1 AcCTIVITY DESCRIPTION
. Delay "

Activi : Description N

ctivity (delta time) escriptio otes

1 Start JIRAM TC RESET JIRAM enters INI mode (PROM SW)

2 22 seconds JIRAM TC MAINTENANCE | JIRAM enters MNT mode (PROM SW)

3 4 seconds JIRAM_TC UPLOAD _MEM The Memory Upload sequence can be built by
many JIRAM_TC_UPLOAD_MEM, depending of
the size of memory to upload (each command can
upload 251 32-bit words)

4 K*2 seconds SEQUENCE END Needed time to be ready for next sequence
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3.5 JIRAM GOES TO STANDBY

JIRAM_TC_SET_PAR

J/ JIRAM_TC_STANDBY
/ ; JIRAM_TC_SCI_PAR
/ / ,’/ End of Sequence

Activity 1 2 3 4

a a 1
Timing 4s 4s 4s :
SAFE mode SAFE mode STB mode STB mode

SASF Sequence

v

A

i 12s

Legend
e Red arrow = JIRAM Tc, via SASF
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3.5.1 ACTIVITY DESCRIPTION
- Delay I
Activity (delta time) Description Notes
1 Start JIRAM_TC _SET PAR Needed to reduce the generation of use of the
TM_STATUS one each 10 seconds
2 4 seconds JIRAM_TC_STANDBY JIRAM enters in STB mode (EEPROM SW).

On ground the motor and the detectors must be
set to OFF to preserve the hardware.

3 4 seconds JIRAM_TC_SCI_PAR Needed to configure the use of SC Dynamics.
ACQ_Duration is set while al the other values are at
default value

4 4 seconds SEQUENCE END Needed time to be ready for next sequence




Data 01/06/2011
Issue 5
Revision 0

Page 23 of 72

JUNO/JIRAM

3.6 JIRAM GOES To SAFE

JIRAM_TC_RESET JIRAM_TC_EEPROM_LOAD JIRAM TC SAFE
,’/ ,’/ / End of Sequence

Activity 1 2 3 4
a a :
Timing 22s 120s 14s |

ANY mode INI mode SAFE mode SAFE mode

SASF Sequence
> 156 R
Legend

e Red arrow = JIRAM Tc, via SASF
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3.6.1 ACTIVITY DESCRIPTION
. Delay _
Activi : Description N
ctivity (delta time) escriptio otes
1 Start JIRAM TC RESET JIRAM enters INI mode (PROM SW)
2 22 seconds JIRAM_TC EEPROM_LOAD | The EEPROM load in RAM takes a long time
(approx. 40 seconds).
3 120 seconds JIRAM TC SAFE JIRAM enters SAF mode (EEPROM SW)
4 14 seconds SEQUENCE END Needed time to be ready for next sequence
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3.7 JIRAM CALIBRATION SESSION
JRM_START_HS_REC JRM_TC_ERROR_LOG
‘\ / JRM_TC_CAL_PAR JRM_TC_ERROR_LOG
‘\ / / JRM_TC_SET_PAR \‘
\ / i / JRM_TC_SET PAR JRM_STOP_HS REC N
\ / / / / JRM_TC_GET_PAR N N
\ / /! / K /! JRM_TC_CALIBRATION \ \ End of Sequence
\ ’ ’ ' /) /) T \ ' - _\\
Activity 1 2 3 4 5 6 7 8 9 10
A A A !
Timing 4s 4s 4s 4s 4s 4 | VARSs | 4s 4s
< L 1
|
STB mode STB mode CAL mode STB mode | STB mode
_________ . oo
| v v !
I Start End :
| Calibration Calibration !
' “margin included” !
SASF Sequence
! |
> 32s +VAR s R

Legend
e Red arrow = JIRAM Tc, via SASF
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3.7.1 AcCTIVITY DESCRIPTION
- Delay s

Activity (delta time) Description Notes

1 Start JRM START HS REC Parameters if needed are to be defined by LM

2 4 seconds JIRAM TC ERROR LOG

3 4 seconds JIRAM TC CAL PAR

4 4 seconds JIRAM TC SET PAR

5 4 seconds JIRAM TC SET PAR

6 4 seconds JIRAM TC GET PAR

7 4 seconds JIRAM_TC CALIBRATION JIRAM enters in CAL mode (EEPROM SW). It can
remain in CAL mode for a long time, depending on
the params defined in JIRAM_TC_CAL_PAR or
SP.
After this time it autonomously returns in STB
mode.

8 VAR seconds JRM_STOP HS REC

9 4 seconds JIRAM_TC ERROR_LOG

10 4 seconds SEQUENCE END Needed time to be ready for next sequence
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3.8 JIRAM SCIENCE SESSION

JRM_START_HS_REC JRM_TC_ERROR_LOG
‘\ / JRM_TC_SET_PAR JRM_TC_ERROR_LOG
‘\ / / JRM_TC_SET PAR \
\ l’ II Ir _____ \\
3 K / /! JRM_TC_SCI_PAR JRM_STOP_HS REG \
/ l 1 il \ \
\ / / / g JRM_TC_GET PAR \ N
\ ’ h - \
\ /! / J /! i JRM_TC_SCIENCE \ \ Endof Sequence
, . e
\\\ /I /I ,I ,’ ,l ,/ \\ \\ \\
/ ’ ] A ’ ' \ \ \
‘\ /I /I ,I / ! ! \\ \\ \\
.- . 1 ! ! !
Activity 1 2 3 4 5 6 7 8 9 10
A A A A A A A A A '
1
Timing 4s 4s 4s 4s 4s s | VARs S| 4s 4s i
- » ]
|
: | -
STB mode STB mode SCIl mode STB mode | sTB mode
_________ . oo
| v v !
: Start End :
| Science Science !
1 (13 b b 2 !
! margin included !
SASF Sequence
! |
> 32s +VAR s R
- L]
! 1
1

Legend
e Red arrow = JIRAM Tc, via SASF
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3.8.1 ACTIVITY DESCRIPTION
- Delay s
Activity (delta time) Description Notes
1 Start JRM START HS REC Parameters if needed are to be defined by LM
2 4 seconds JIRAM TC ERROR LOG
3 4 seconds JIRAM TC SET PAR
4 4 seconds JIRAM TC SET PAR
5 JIRAM TC SCI PAR
6 4 seconds JIRAM TC GET PAR
7 VAR seconds JIRAM_TC SCIENCE JIRAM enters in SCI mode (EEPROM SW). It can

remain in SCI mode for a long time, depending on
the params defined in JIRAM_TC_SCI_PAR or SP.
After this time it autonomously returns in STB
mode.

8 4 seconds JRM_STOP HS REC
9 4 seconds JIRAM_TC ERROR_LOG
10 4 seconds SEQUENCE END Needed time to be ready for next sequence
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3.9 JIRAM UPLOAD SP PARAMETERS

JIRAM_TC_SAFE

JIRAM_TC_SET_PAR

A 4

A

/ ) End of Sequence
Activity 1 2 3
a |
Timing 14s 2s i
ANY mode SAFE mode SAFE mode
SASF Sequence
i 165 i

Legend
e Red arrow = JIRAM Tc, via SASF



Data 01/06/2011
Issue 5
Revision 0

Page 30 of 72

JUNO/JIRAM
3.9.1 AcCTIVITY DESCRIPTION
. Delay _
Activity (delta time) Description Notes
1 Start JIRAM TC SAFE JIRAM enters SAF mode (EEPROM SW)
2 14 seconds JIRAM TC SET PAR
3 2 seconds SEQUENCE END Needed time to be ready for next sequence
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3.10 JIRAM GET SP PARAMETERS
JIRAM_TC_SAFE JIRAM_TC_GET_PAR
/, ,’I End of Sequence
Activity 1 2/ 3/
A |
Timing 14s 2s E
ANY mode SAFE mode SAFE mode
SASF Sequence
3 16s R
Legend

e Red arrow = JIRAM Tc, via SASF
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3.10.1ACTIVITY DESCRIPTION
. Delay _
Activity (delta time) Description Notes
1 Start JIRAM TC SAFE JIRAM enters SAF mode (EEPROM SW)
2 14 seconds JIRAM TC GET PAR
3 2 seconds SEQUENCE END Needed time to be ready for next sequence
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3.11 J IRAM RESTORE SP PARAMETER

A
A A

JIRAM_TC_SAFE JIRAM_TC_DEF_PAR
/I ,’I End of Sequence
Activity 1 2 3
A 1
Timing 14s 2s E
ANY mode SAFE mode SAFE mode
SASF Sequence
i 16s i

Legend
e Red arrow = JIRAM Tc, via SASF
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3.11.1 ACTIVITY DESCRIPTION
. Delay _
Activity (delta time) Description Notes
1 Start JIRAM TC SAFE JIRAM enters SAF mode (EEPROM SW)
2 14 seconds JIRAM TC DEF PAR
3 2 seconds SEQUENCE END Needed time to be ready for next sequence
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3.12 JIRAM COMMAND MOTOR MODE (ONLY IN FLIGHT MODE)

J_I E{AM_TC_MOTOR En_d_of Sequence
Activity 1 2
A |
Timing 4s E
STB mode STB mode STB mode
SASF Sequence
i 45 i

A
v

Legend
e Red arrow = JIRAM Tc, via SASF
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3.12.1 ACTIVITY DESCRIPTION
. Delay _
Activity (delta time) Description Notes
1 Start JIRAM TC MOTOR JIRAM enters SAF mode (EEPROM SW)
2 4 seconds SEQUENCE END Needed time to be ready for next sequence
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3.13 JIRAM COMMAND CALIBRATION SOURCE (ONLY IN FLIGHT MODE)

A
v

JIRAM_TC_CALIBSOURCE End of Sequence
Activity 1 2
A 1
Timing 4s E
STB mode STB mode STB mode
SASF Sequence
i 4 i

Legend
e Red arrow = JIRAM Tc, via SASF
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3.13.1 ACTIVITY DESCRIPTION
. Delay _
Activity (delta time) Description Notes
1 Start JIRAM TC CALIBSOURCE JIRAM enters SAF mode (EEPROM SW)
2 4 seconds SEQUENCE END Needed time to be ready for next sequence
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3.14 JIRAM DETECTORS SETTABLE PARAMETER

JIRAM_TC_SAFE

—-——

JIRAM_TC_DET_PAR

A
A 4

/ K End of Sequence
Activity 1 2 3
a |
Timing 14s 2s E
ANY mode SAFE mode SAFE mode
SASF Sequence
! 165 i

Legend
e Red arrow = JIRAM Tc, via SASF
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3.14.1ACTIVITY DESCRIPTION
. Delay _
Activity (delta time) Description Notes
1 Start JIRAM TC SAFE JIRAM enters SAF mode (EEPROM SW)
2 14 seconds JIRAM TC DET PAR
3 2 seconds SEQUENCE END Needed time to be ready for next sequence
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3.15 JIRAM POWER OFF SEQUENCE

VM_LOAD (...... Disable Disable Open EPS switch
Start Of Sequence via SASF JRM_ENA_ATT_UPD JRM_ENA_TIME_UPD JRM POWER OFF JRM_STOP_HS_REC
_____ \ TTTT TTTT T Pl Pl
\\‘ \\\ \\\ i ,/I ,I/
\ \ \ 1
Y \ \ ! /I /I End Of Sequence
\‘ ‘\\ ‘\\ : I’ I’ ym——-
\\ \\ \\ : ,l /I :
\ \ \ : ;'l /,I i
Activity 1 2 3 4 5 6 7
| A A A A ' !
1 1 :
1 1
Timing ! 4s 1s 1s 2s 1s ! 11s E
: | :
1 1 \
1 1 | o~
t T T >
: ! ANY mode JIRAM, OFF !
_______ . 1 : !
[ T -t
i : i i
1 aps . 1
;  Stabilization SC Onboard Block Stabilization |
! time ti !
1 X | Ime |
| - 5s . |
! ' ¢ P 1
1 ! 1 |
! ' |
SASF Sequence
l 20s

y
v
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3.15.1 ACTIVITY DESCRIPTION

. Delay .
Activity (delta time) Description Notes
1 Start Start of Power Off sequence
2 4s VM_LOAD via SASF
3 1s Disable Attitude Data
4 1s Disable Time Update
5 25 Open EPS switch
6 1s Stop HS REC
7 11s SEQUENCE END Needed time to be ready for next sequence
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4 JIRAM EXAMPLE OF ROUTINE OBSERVATION

Margin of 60 sec
due to the SC dynamics

Close EPS uncertaint
Switch y Open EPS
et Eai ; Switch
A ! CALIBRATION : ! SCIENCE : N
: LTI T2 | LT3 T4 |
L (N+2)s 1947 (3m14™) R VAR Lo 200" (3m20”) ! VAR o 15 !
| : Data Acquisition | | Data acquisition | |
PREO POWER ON STB SAFE STB POWER OFF
by LM P 4” 13
(N+2)s 158” 12” 24 8” 156” 12” 24” 8” i
T T Technical T T ,)'
Gaps I
T1 - Start of Calibration el

JIRAM is ready to start

T2 =» End of Calibration (margin included) another timeline

T3 => Start of Science
T4 =» End of Science (margin included)
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5 JIRAM TELE-COMMANDS IMPLEMENTATION ARCHITECTURE
5.1 JIRAM_TC_UPLOAD MEM

e JIRAM Team Name Convention = JIRAM_TC_UPLOAD_ MEM
e JPL Name Convention =JRM_LOAD_FILE

JRM_LOAD_FILE loads the content of the specified file to the USV instrument beginning at the
specified address.

JIRAM_TC_UPLOAD_MEM (JRM_UPLOAD_MEM)

Raw
Conversion

JRM Team, Tc’s field JPL, T¢’s field

Name Convention Name Convention Type Range

NA jrm_file_path STR NA

. 0x00000000 NA
START_ADD jrm_start_add HEX OXFFEFEFEF NA

"DISABLE" 0 (Uint16)

EEPROM_EDAC jrm_eeprom_edac STR "ENABLE" 1(Uint16)

5.1.1 EXAMPLE OF LOAD FILE

i s ri = e s : et
FLE FFd L _6 L <4 4L 4
R R N A R = 5900 A Iy S T

A01O QD00 2910 003C B8A1CH 2300 0100

148 0000 2D10 00C3 8105 A348 ATSO0

Al4g 0000 2D10 OOC3 BACE A348 ATSD

AF10 2002 2D10 00CO 81C5 AOS4 A148

AFE10 2002 2D10 O0CD B81C5 ADS54 A48

AF10 2003 2D10 00CO 81C5 AOS4 A148

AFE10 2003 2D10 O0CD B81C5 ADS4 A48 i
e T o
AE10 2004 2D10 00CO B21C5 A0S5S4 A142 Q000
e e L e L e L T e i e
Al4g Q000 2910 00CTS BACE 2244 0100 0000
e b (i ML M g e DN i st
Al4g 0000 2910 00CS BACE 2204 0100 0000
2148 0000 2D10 O i e e o =
Al4g 0000 2D1O 8iC5 AIC4 ATS0 0
e R i o e e =
AE10 2008 2D10 21C5 AQL4 A4 0
i i LS s S e i e, e S =
AE10 2008 2D10 81C5 A0S5S4 Al148 0000
AF10 200R 2D10 e oy e L e A
AE1O 2004 2D10 ( 81C5 A0S5S4 Al148 0000
e e B e e L)

AE10 200B 2D10 0O0CO B281C5 A0S5S4 Al48

AF10 200C 2D10 00CO 8105 AOS4 A148

AFE10 200C 2D10 OOCD B1C5 ADS4 A48

e AR EA R A St e L e e S S e B

AE1D 00D 2010 00CO BACS A0LS4 A148

i e e e L e e T
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5.2

JIRAM_TC_DOWNLOAD MEM

e JIRAM Team Name Convention = JIRAM_TC_DOWNLOAD_ MEM
=JRM_DOWNLOAD_MEM

e JPL Name Convention

JIRAM_TC_DOWNLOAD_MEM (JRM_DOWNLOAD_MEM)

JRM Team, T¢’s field JPL, Tc’s field Tc Field
Name Convention Name Convention Type Range Raw_
Conversion
) 0X00000000 NA
START_ADD jrm_start_add HEX OXEFEFEFFE NA
SIZE jrm_dwnload size UDEC ¢ .
Jrm_ - 4294967295 NA
. "DISABLE" 0 (Uint16)
EEPROM_EDAC jrm_eeprom_edac STR "ENABLE" 1(Uint16)
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5.3

JIRAM_TC_CHECK_MEM

e JIRAM Team Name Convention = JIRAM_TC_CHECK_MEM
=JRM_CHECK_MEM

e JPL Name Convention

JIRAM_TC_CHECK_MEM (JRM_CHECK_MEM)

JRM Team, T¢’s field JPL, Tc’s field Tc Field
Name Convention Name Convention Type Range Raw_
Conversion
. 0X00000000 NA
START_ADD jrm_start_add HEX OXEFEFEFFE NA
. . 0 NA
SIZE jrm_check_size UDEC 1294967295 NA
. "DISABLE" 0 (Uint16)
EEPROM_EDAC jrm_eeprom_edac STR "ENABLE" 1(Uint16)
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54  JIRAM_TC_EEPROM_LOAD

e JIRAM Team Name Convention = JIRAM_TC_EEPROM_LOAD
e JPL Name Convention =JRM_EEPROM_LOAD

JIRAM_TC_EEPROM_LOAD( JRM_EEPROM_LOAD)

JRM Team, Tc’s field | JPL, Tc’s field TeField
Name Convention Name Convention Type Range Raw
Conversion

LOAD jrm_load_type STR -'IL'JL;SEEE?EFA_&?SQEATS&" (1) 28:232

EEPROM_EDAC jrm_eeprom_edac STR E:\?QSII:IEE 2 53:2&8
EEPROM_ADD jrm_eeprom_add HEX oo)i(gggggg?:?: mﬁ
RAM_ADD jrm_ram_add HEX oo)i(gggggg?:?: mﬁ
SIZE jrm_xfer_size UDEC 229 49067295 Hﬁ
START_ADD jrm_start_add HEX 00))(( é) IE) Eggg?:?: mﬁ
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5.5

JIRAM_TC_CALIBRATION

JIRAM Team Name Convention = JIRAM_TC_CALIBRATION

JPL Name Convention

=JRM_ CALIBRATION

JIRAM_TC_CALIBRATION (JRM_CALIBRATION)

JRM Team, Tc’s field JPL, Tc’s field Tc Field
Name Convention Name Convention Type Range Raw
Conversion
"CAL_I0 S1" 01 (HEX)
"CAL_I0_S2" 02 (HEX)
"CAL_I0 S3" 03 (HEX)
"CAL_I1_S0" 10 (HEX)
"CAL_I1 S1" 11 (HEX)
"CAL_I1 _S2" 12 (HEX)
"CAL_|1_S3" 13 (HEX)
SUB_MODE jrm_mode_cal STR "CAL_I2_S0" 20 (HEX)
"CAL_[2 S1" 21 (HEX)
"CAL_[2_S2" 22 (HEX)
"CAL_[2_S3" 23 (HEX)
"CAL_I3_S0" 30 (HEX)
"CAL_I3 S1" 31 (HEX)
"CAL_I3 S2" 32 (HEX)
"CAL_I3 S3" 33 (HEX)
"IEN_SEN" 0 (Enum)
. . "IDIS_SEN" 1 (Enum)
EN_DIS COMP jrm_en_dis_comp STR “IEN_SDIS" 2 (Enum)
"IDIS_SDIS" 3 (Enum)
. . "DISABLE" 0 (Enum)
EN_DISABLE_SUB jrm_en_dis_sub STR "ENABLE" 1 (Enum)
NUM_CYCLE_PER PHASE jrm_num_cycles UDEC 116 :::2
"LAMP 1" 0 (Enum)
LAMP_ID jrm_lamp_id STR "LAMP_2" 1 (Enum)
"BOTH_LAMPS" 2 (Enum)
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5.6

JIRAM_TC_STANDBY

e JIRAM Team Name Convention = JIRAM_TC_STANDBY

e JPL Name Convention

=JRM_STANDBY

JIRAM_TC_STANDBY (JRM_STANDBY)

JRM Team, Tc¢’s field JPL, T¢’s field Tvoe Ranae Tc Field Raw

Name Convention Name Convention yp g Conversion
“OFF” 0 (Enum)
I_IR_ON_OFF jrm_i_ir_on_off STR “ON” 1 (Enum)
“AUTO” 2 (Enum)
“OFF” 0 (Enum)
S_IR_ON_OFF jrm_s_ir_on_off STR “ON” 1 (Enum)
“AUTO” 2 (Enum)
. “OFF” 0 (Enum)
M_MOTOR_ENABLE jrm_motor_enab STR ON” 1 (Enum)

Note: On Ground the motor and the detectors must be set to OFF to preserve the

hardware
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5.7 JIRAM_TC_SCI_PAR

e JIRAM Team Name Convention = JIRAM_TC_SCI_PAR
e JPL Name Convention =JRM_SCI_PAR

JIRAM_TC_SCI_PAR (JRM_SCI_PAR)
JRM Team, Tc’s field JPL, Tc’s field Tc Field
Name Convention Name Convention Type Range Raw
Conversion
"SCI_10_S0" 00 (HEX)
"SCI_10_Ss1* 01 (HEX)
"SCI_10_S2" 02 (HEX)
"SCI_10_S3" 03 (HEX)
"SCI_I1_so" 10 (HEX)
"SCI_I1_s1* 11 (HEX)
"SCI_I1_S2* 12 (HEX)
. . "SCI_I1_S3" 13 (HEX)
SUB_MODE jrm_mode_sci STR "SCI_12_S0" 20 (HEX)
"SCI_12_s1* 21 (HEX)
"SCI_12_S2* 22 (HEX)
"SCI_12_S3" 23 (HEX)
"SCI_13 S0 30 (HEX)
"SCI_13 s1* 31 (HEX)
"SCI_13 Ss2* 32 (HEX)
"SCI_13 S3" 33 (HEX)
SP_ACQ_N jrm_acg_n UDEC L A
— — - = 65535 NA
SP_ACQ_REPETITION jrm_acq_rep UDEC 2;)5 mﬁ
. 0 NA
SP_BKG_REPETITION jrm_bkg_rep UDEC 50 NA
"IEN_SEN" 0 (Enum)
. . "IDIS_SEN" 1 (Enum)
SP_EN_DIS_COMP jrm_en_dis_comp STR “IEN_SDIS" 2 (Enum)
"IDIS_SDIS" 3 (Enum)
. L "HSSL" 0 (Enum)
SP_SCI_LINK jrm_sci_link STR "LSSL" 1 (Enum)
. . "DISABLE" 0 (Enum)
SP_EN_DIS SUB jrm_en_dis_sub STR "ENABLE" 1 (Enum)
"BKG" 0 (Enum)
SP_BKG_RN jrm_bkg_rn STR "RN" 1 (Enum)
"DARK" 2 (Enum)
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JIRAM_TC_SCI_PAR (JRM_SCI_PAR)

JRM Team, Tc’s field JPL, Tc¢’s field Te Field
Name Convention Name Convention Type Range Raw
Conversion
SP_EN_DIS_DOUC_SCI jrm_en_dis_dou STR EﬁﬁBBII__EE (1) Eggzmg
SP_ACQ_DURATION jrm_acq_dur UDEC 225 m
SP_NADIR_DELTA jrm_nadir_delta UDEC 0 NA
3186 NA
SP_I_EXP_1 jrm_i_expl B 50800 m
SP_S_EXP_1 jrm_s_expl UDEC 50800 m
SP_I_GAIN_1 jrm_i_gainl STR l:%’:/_' (1) Egzzmg
SP_S GAIN_1 jrm_s_gainl STR I-L|?GVI\-/| (1) Eggzm;
SP_M_MODE_1 jrm_motor_model STR PSPIINNT (1) Egzzmg
SP_NADIR_OFFSET_1 jrm_nadr_offsetl SDEC 55773? ;1; mﬁ
SP_|_EXP 2 jrm_i_exp2 UDEC 50800 m
SP_S EXP_2 jrm_s_exp2 UDEC 50800 m
SP_I_GAIN_2 jrm_i_gain2 STR I:?GVI\-/| (1) Egzzmg
SP_S GAIN 2 jrm_s_gain2 STR E?GVI: (1) Eggzmg
SP_M_MODE_2 jrm_motor_mode?2 STR Pé)F:INI\IT (1) EEEE:;
SP_NADIR_OFFSET _2 jrm_nadr_offset2 SDEC 55773? :'; mﬁ
SP_SUMMED_SCIENCE jrm_summed_sci STR N(;_USJ ,\'\//ll EADE_DSES'CI (1) EEEE:;
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58  JIRAM_TC SET_PAR

e JIRAM Team Name Convention = JIRAM_TC_SET_PAR
e JPL Name Convention

=JRM_SET_PAR

JIRAM_TC_SET_PAR (JRM_SET _PAR)

JRM Team, T¢’s field JPL, Tc’s field Tc Field
. . Type Range Raw
Name Convention Name Convention Conversion
. . 0 NA
SP_ID jrm_sp_id UDEC 65535 NA
. 0 NA
SP_VAL jrm_sp_value UDEC 4294967295 NA
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5.9 JIRAM_TC_DET_PAR

e JIRAM Team Name Convention = JIRAM_TC _DET_PAR
e JPL Name Convention =JRM_DET_PAR

JIRAM_TC DET_PAR (JRM_DET _PAR)
JRM Team, Tc’s field JPL, Tc’s field Tc Field
. . Type Range Raw
Name Convention Name Convention Conversion

. . . 0 NA

SP_1I VDETADJ jrm_sp_i_vdetad] UDEC 2095 NA
SP_S VDETADIJ jrm_sp_s_vdetad] UDEC 2 009 5 mﬁ

. . 0 NA

SP_IR_STAB_TIME jrm_sp_ir_stab_t UDEC 500 NA
. . 0 NA

SP_| DELAY jrm_sp_i_delay UDEC 65535 NA

. 0 NA

SP_S DELAY jrm_sp_s_delay UDEC 65535 NA

. . 0 NA

SP_| X L BAND jrm_sp_ixl_band UDEC 5 NA
SP_1L_Y_L_BAND jrm_sp_iyl_band UDEC (7) mﬁ

. . 0 NA

SP_| X M_BAND jrm_sp_ixm_band UDEC 5 NA
SP_LY_M_BAND jrm_sp_iym_band UDEC 5’2 mﬁ
SP_S X WIN jrm_sp_s_x_win UDEC 18 > mﬁ
SP_S Y_WIN jrm_sp_s_y win UDEC 104 mﬁ

Note: The Parameter ”SP_ IR SAFE _TEM” (jrm_sp_ir_safe_t) has been removed to
prevent the hardware.
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510 JIRAM_TC_CAL PAR

e JIRAM Team Name Convention = JIRAM_TC_CAL_PAR
=JRM_CAL_PAR

e JPL Name Convention

JIRAM_TC_CAL_PAR (JRM_CAL_PAR)

JRM Team, T¢’s field JPL, T¢’s field "o
Name Convention Name Convention Type Range v
Conversion
SP_I_GAINL_LAMP1 jrm_sp_i_gn1lmpl UDEC 0 A
1 ~ jrm_sp_i_gnllmp 15 NA
SP_I_GAIN2_LAMP1 jrm_sp_i_gn2Imp1 UDEC 0 "
0 g jrm_sp_i_gn2lmp 15 NA
SP_1_GAINL_LAMP2 jrm_sp_i_gn1lmp2 UDEC 0 A
L ~ jrm_sp_i_gnllmp 15 NA
SP_1_GAIN2_LAMP2 jrm_sp_i_gn2Imp2 UDEC 0 A
0 g jrm_sp_i_gn2lmp 15 NA
_ _ 0 NA
SP_T_EXPO_BACK_IMG jrm_sp_tex_bkimg VDEC 0000 NA
: 0 NA
SP_T_EXPO_BACK_SPE Jrm_sp_tex_bkspe UDEC 20000 NA
. _ 0 NA
SP_T_EXPO_LAMP1_G1_IMG jrm_sp_tex_I1g1i UDEC 5000 NA
; 0 NA
SP_T_EXPO_LAMP1_G1_SPE jrm_sp_tex_l1g1s UDEC 0000 NA
_ _ 0 NA
SP_T_EXPO_LAMP1_G2_IMG jrm_sp_tex_l1g2i UDEC 6000 NA
; 0 NA
SP_T_EXPO_LAMPL_G2_SPE jrm_sp_tex_l1g2s UDEC 6000 NA
_ _ 0 NA
SP_T_EXPO_LAMP2_G1_IMG jrm_sp_tex_I2g1i UDEC 6000 NA
; 0 NA
SP_T_EXPO_LAMP2_G1_SPE jrm_sp_tex_l2g1s UDEC 6000 NA
_ _ 0 NA
SP_T_EXPO_LAMP2_G2_IMG jrm_sp_tex_I2g2i UDEC 6000 NA
; 0 NA
SP_T_EXPO_LAMP2_G2_SPE jrm_sp_tex_I2g2s UDEC 6000 NA
_ 0 NA
SP_T_STAB_LAMP1 jrm_sp_t_stbimp1 UDEC 300 NA
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JIRAM_TC_CAL_PAR (JRM_CAL_PAR)

JRM Team, T¢’s field JPL, T¢’s field Tc Field

Name Convention Name Convention Type Range Raw
Conversion

SP_T_STAB_LAMP2 jrm_sp_t_stbimp2 UDEC 0 NA
— >R Jm._sp_L_stbimp 300 NA
. 0 NA
SP_POINT_POS_LAMP1 jrm_sp_pt_polmp1l UDEC 8190 NA
. 0 NA
SP_POINT_POS_LAMP2 jrm_sp_pt_polmp2 UDEC 8190 NA
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511 JIRAM_TC_GET PAR

e JIRAM Team Name Convention = JIRAM_TC_GET_PAR
e JPL Name Convention =JRM_GET_PAR

JIRAM_TC_GET_PAR (JRM_GET_PAR)

JRM Team, Tc’s field JPL, T¢’s field Tvoe Range Tc Field Raw
Name Convention Name Convention yp g Conversion
SP_ID jrm_sp_id UDEC 0 NA

65535 NA
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512 JIRAM_TC_DEF_PAR

e JIRAM Team Name Convention = JIRAM_TC_DEF _PAR
e JPL Name Convention =JRM_DEF_PAR

JIRAM_TC_DEF_PAR (JRM_DEF_PAR)

JRM Team, Tc’s field JPL, T¢’s field Tc Field Raw
Name Convention Name Convention Type Range Conversion
SP_ID jrm_sp_id UDEC 0 NA

65535 NA
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513 JIRAM_TC_MOTOR

e JIRAM Team Name Convention = JIRAM_TC_MOTOR

e JPL Name Convention =JRM_MOTOR
JIRAM_TC_MOTOR (JRM_MOTOR)
Conversion

MOTOR_MODE jrm_motor_mode STR %E)SIEI-:-\I ; EE:EQ;
MOTOR_START_PT_POSITION jrm_mtr_st pt_po UDEC 81090 mﬁ
MOTOR_MIRROR_SPEED jrm_mirror_speed UDEC 65235 mﬁ

MOTOR_MIRROR_DIRECTION jrm_mirror_dir STR "C(;L?NLT(ESCKI_\(/D\QIE\I/E\III'SE" 2 5:238
MOTOR_SPIN_TIME jrm_mtr_spn_time UDEC 65235 Hﬁ
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5.14 JIRAM_TC_CALIBSOURCE

JIRAM Team Name Convention = JIRAM_TC_CALIBSOURCE

JPL Name Convention

=JRM_ CALIBSOURCE

JIRAM_TC_CALIBSOURCE (JRM_CALIBSOURCE)

JRM Team, Tc’s field JPL, T¢’s field Tc Field
Name Convention Name Convention Type Range Raw_

Conversion

"LAMP 1" 0 (Enum)

ID_LAMP jrm_lamp_id STR "LAMP 2" 1 (Enum)

"BOTH_LAMPS" 2 (Enum)

. . "OFF" 0 (Enum)

ACTION jrm_action STR "ON" 1 (Enum)

"CURRENT 01" 0 (Enum)

"CURRENT 02" 1 (Enum)

"CURRENT 03" 2 (Enum)

"CURRENT 04" 3 (Enum)

"CURRENT 05" 4 (Enum)

"CURRENT 06" 5 (Enum)

"CURRENT 07" 6 (Enum)

. "CURRENT 08" 7 (Enum)

CURRENT jrm_current STR "CURRENT 09" 8 (Enum)

"CURRENT 10" 9 (Enum)

"CURRENT 11" 10 (Enum)

"CURRENT 12" 11 (Enum)

"CURRENT 13" 12 (Enum)

"CURRENT 14" 13 (Enum)

"CURRENT 15" 14 (Enum)

"CURRENT 16" 15 (Enum)




JUNO/JIRAM

Data 01/06/2011
Issue 5
Revision 0

Page 60 of 72

5.15 JIRAM_TC_RESET

e JIRAM Team Name Convention = JIRAM_TC_RESET
e JPL Name Convention

=JRM_RESET

JIRAM_TC_RESET (JRM_RESET)

JRM Team, Tc¢’s field JPL, T¢’s field Te Field
. . Type Range Raw
Name Convention Name Convention Conversion
RESET _LEVEL jrm_reset_level STR gvv\\//_ggggl (1) Eg:zggg
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516 JIRAM_ERROR_LOG

¢ JIRAM Team Name Convention = JIRAM_TC _ERROR_LOG

e JPL Name Convention

= JRM_ERROR_LOG

e Note: Locked Tele-Command

JRM_ERROR_LOG

JRM Team, T¢’s field JPL, Tc’s field Tc Field
. . Type Range Raw
Name Convention Name Convention Conversion
NA NA NA NA NA
5.17 JIRAM_TC_SAFE
e JIRAM Team Name Convention = JIRAM_TC_SAFE
e JPL Name Convention =JRM_SAFE
e Note: Locked Tele-Command
JIRAM_TC_SAFE (JRM_ SAFE)
JRM Team, T¢’s field JPL, Tc’s field Tc Field
. . Type Range Raw
Name Convention Name Convention Conversion
NA NA NA NA NA
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518 JIRAM_TC_SCIENCE

e JIRAM Team Name Convention = JIRAM_TC_SCIENCE
e JPL Name Convention

=JRM_SCIENCE

e Note: Locked Tele-Command

JIRAM_TC_SCIENCE (JRM_ SCIENCE)

JRM Team, T¢’s field JPL, Tosfield | Tc Field
. . ype Range Raw
Name Convention Name Convention Conversion
NA NA NA NA NA
5.19 JIRAM_TC_ MAINTENANCE
e JIRAM Team Name Convention = JIRAM_TC_MAINTENANCE
e JPL Name Convention =JRM_ MAINTENANCE
e Note: Locked Tele-Command
JIRAM_TC_MAINTENANCE (JRM_MAINTENANCE)
JRM Team, T¢’s field JPL, Tc’s field Tc Field
. . Type Range Raw
Name Convention Name Convention Conversion
NA NA NA NA NA




JUNO/JIRAM

Data 01/06/2011
Issue 5
Revision 0

Page 63 of 72

520 TIME UPDATE

e JIRAM Team Name Convention = TIME UPDATE

e JPL Name Convention

= JRM_ENA_TIME_UPD

TIME_UPDATE (JRM_ENA_TIME_UPD)

JRM Team, Tc’s field JPL, T¢’s field JcEield
. . Type Range Raw
Name Convention Name Convention Conversion
NA jrm_disab_enab STR [éll\?:E?ll__EE (1) EE:SQ
5.21 SC ATTITUDE_AND RATE
e JIRAM Team Name Convention = SC_ATTITUDE_AND_RATE
e JPL Name Convention =JRM_ENA_ATT_DATA
SC_ATTITUDE_AND_RATE (JRM_ENA_ATT_DATA)
JRM Team, Tc’s field JPL, Tc’s field Tc Field
. . Type Range Raw
Name Convention Name Convention Conversion
NA jrm_disab_enab STR [éll\?:BBII__EE 2 Egzzmg
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522 JRM_START HS REC

¢ JIRAM Team Name Convention = JRM_START _HS REC
=JRM_START_HS REC

e JPL Name Convention

e Note: Locked Tele-Command

JRM_START_HS_REC

JRM Team, T¢’s field JPL, Tc’s field Tc Field
Name Convention Name Convention Type Range Raw
Conversion
NA NA NA NA NA
5.23 JRM_STOP_HS REC
e JIRAM Team Name Convention = JRM_STOP_HS REC
e JPL Name Convention =JRM_STOP_HS REC
e Note: Locked Tele-Command
JRM_STOP_HS REC
JRMT ’ ’ Tc Field
eam, Tc’s field JPL, T¢’s field
N C ti N C ti Type Range Raw
ame Convention ame Convention Conversion
NA NA NA NA NA
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6 JIRAM RISKY “TELE-COMMANDS & SETTABLE PARAMETERS”

JIRAM team recommends to JPL/LM to check and therefore to generate a warning message if the
following SP parameters or Tele-Commands are within the SASF file. This will preserve the

instrument’s HW from unwanted operations that might be caused by human error.

6.1 SP PARAMETERS TO BE CHECKED

Id PT Name Description Warning Message

Offset between the SC Nadirand | .. . o
24 NADIR_OFFSET_MEC the JIRAM boresight Warning PT parameter. PT_Code = 24
46 SP_T_STAB_LAMP1 Stabilization time for the Lampl | “ Warning PT parameter. PT _Code = 46”
47 SP_T_STAB_LAMP2 Stabilization time for the Lamp2 | “ Warning PT parameter. PT_Code = 47”
48 SP_POINT_POS_LAMP1 Point position for the Lampl “ Warning PT parameter. PT_Code = 48”
49 SP_POINT_POS_LAMP?2 Point position for the Lamp2 “ Warning PT parameter. PT_Code = 49”
50 SP_MAX_LAMP_TEMP Maximum tel?; Fr)rigztures LIRS “ Warning PT parameter. PT_Code = 50”
73 SP_IR_STAB_TIME IR detectors stabilization time “ Warning PT parameter. PT_Code = 73”
82 SP_T_READOUT IR Readout time “ Warning PT parameter. PT _Code = 82”
85 SP_IR_SAFE_TEMP Max femperaiute (o operate e |« Warning PT parameter. PT_Code = 85”
86 | SP_MOTOR SAFE TEMp | Maxtemperature to operatethe | oy, ..o PT parameter. PT_Code = 86”

- - - Mirror Motor -

88 | SP_MOTOR ARM_ANGLE | Andle necessaty toarmthe | . v, ming PT parameter. PT_Code = 88”
89 SP_MOTOR_MAX_SPEED Return to zero or pointing speed | “ Warning PT parameter. PT Code = 89”
90 SP_MOTOR_STAB_TIME Time to stabilize the position “ Warning PT parameter. PT_Code = 90”
91 | SP_MOTOR_DEFAULT_DIR Motor default direction “ Warning PT parameter. PT_Code =91”
92 | SP_MOTOR_BOSIGHT_POS Boresight position “ Warning PT parameter. PT_Code = 92”
93 SP_MOTOR_DARK_POS Dark Position “ Warning PT parameter. PT Code =93”
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Id SP Name Description Warning Message
94 SP_MOTOR_BKG_POS Background position “ Warning PT parameter. PT_Code = 94”
95 SP_MOTOR_ZERO_POS Motor Zero Position “ Warning PT parameter. PT_Code = 95”
100 | SP_PROM_SW_VERSION PROM SW version “ Warning PT parameter. PT Code = 100”
101 SP—EEPRO“OANSW—VERSI EEPROM SW version “ Warning PT parameter. PT Code = 101"
102 SP_CR_ROW reference row position “ Warning PT parameter. PT _Code = 102”
103 | SP_START_NOISY_BITS noisy bit loop start “ Warning PT parameter. PT_Code = 103”
104 SP_END_NOISY_BITS noisy bit loop stop “ Warning PT parameter. PT_Code = 104”
The max DPU temperature to « . . ’
112 SP_DPU_OFF request a SAFE ME transaction Warning PT parameter. PT Code =112
Minimum temperature (at power | ., . _11an
113 SP_DPU_MIN_TEMP on) of the DPU Warning PT parameter. PT_Code =113
114 SP_MAX DELTA DPU_T The temperature rate_ k_)etween “ Warning PT parameter. PT_Code = 114”
EMP two sequent acquitions. -
Max DPU valid temperature “ . _ v
115 SP_DPU_MAX_TEMP value fore the check. Warning PT parameter. PT_Code =115
120 SP—SC—DYI\,\/IITSPINRATE— Min spinrate accepted “ Warning PT parameter. PT Code = 120”
121 SP_SC_DYN_SPINRATE_ | Max spinrate accepted (SC round | ., Warning PT parameter. PT_Code = 1217

MAX

of 27 sec). It is a constant value
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6.2

TELE-COMMANDS TO BE CHECKED

GA Nomenclature

JPL Nomenclature

Warning Message

JIRAM_TC_UPLOAD_MEM

JRM_LOAD_FILE

“ Warning Tc: JRM_UPLOAD _MEM”
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7 JIRAM TECHNICAL CONSIDERATION

7.1 IMAGER FOCAL PLANES ARCHITECTURE

0 438 pix 437

_Ref _Pixel range = [0:6] pixels
_Ref_Pixel range =» [0:7] pixels

;U:U

_Ref_Pixel range =» [0:6] pixels
_Ref _Pixel range =» [135:142] pixels

_Ref_Pixel on board value = 2;
_Ref_Pixel on board value = 1;

ef Pixel on board value = 2;

R
_Ref_Pixel on board value = 139;
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7.2 SPECTROMETER FOCAL PLANE ARCHITECTURE

Pixel 347 of
The imager
T X(pix)
0._- A >
12
256 270
pix pix
267
= "y
269 :
Pixel 92 of i i
Theimager | |
Y (pix)

SPE_X_Ref_Pixel range =» [0:102] pixels
SPE_X_ Ref Pixel range =» [0:14] pixels

SPE_X Ref_Pixel on board value = 50;
SPE_Y_Ref Pixel on board value = 12;
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7.3 JIRAM HEATER OPERATIONS

A A
JIRAM_OH JIRAM_DECON JIRAM_ELECT_BP JIRAM_OH JIRAM_DECON JIRAM_ELECT_BP
Operational ~ Operational Operational No Oper No Oper No Oper
A A A A A A
00:00:01 03:10:00 02:10:59 00:00:16 00:00:01 00:00:02
v
REQ_ENGINE_ID,\21\,RT_on_board_block VM_LOAD(21,"d:/seq/hlfp spm safe jiram.mod")

Close EPS Open EPS
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