L

Fa@l_OCT ["37v ©63:13 __XM PROJECT OFFICE 31 1719 84855 aa-d>ae 29/89/97

16:27 F.3: 9/22
XMM PROJECT OFFICE
AEROSPATIALE
EBPACE & DEFENSE
TITLE : TM/TC DATA TABLES
Doc. n° JIUY.AS/e.100.DB.0204
Issuc 06 Date 20 OCT 96
Rev. B Date 20 AUG 97
Funoction Name Signaturc Date
Prepared by |Electiricnl B. FANTIN %%’,\_, 98 /08 /5?
. Engineer 1. A—
Approved by |Electric, System |C. PRUNIER %‘”p’,ﬁ'a — Ol Jo® /61’
Engincer . - / '
Approved by |Bngincering F. GIOVAGNOI.J ek 1, & k8 / 'Y
_{Managor
Approved by |Product 03 ’03/9?
| e one o+ | ABEMTANCO
Releaged by |Programme oF /,, /87
Manager

BOOK CAPTAIN ; B. FANTIN

Projeet; HUYGENS Doc No: 0001158

Req. Date: 280647

Paga 9 of 22




Fa2L 0T 37 ©3:13 _ XMM PROJECT OFFICE 31 1713 84895
AX ©ALE pals » TIQTE Ja D& I3 JU 127w T ORI
XMM PROJECT OFFICE

HUYGENS REF: HUY AS/C 100 DB 0204
DATE : 20-Aug-1897 ISSUE: 06
TITRE Page ; A1 REVISION ‘B
TM/TC Data Tables
EXTERNAL DISPATCHING
DESTINATAIR QUANTITY . Ksc
ESTEC 5 <5 2 eSTEC
i Daimier-Benz Aeroepace - Dornler 1 Ksc¢

Tnodicr A4->AM  29/89/97 16:27 219 1822

Project: HUYGENS Doc No: 0601158 Reg. Date; 260987

Page 1001 22




FaQlL0CT 197, ©3:29 X0 PRQIECT OFEICE 311719,

-nn e

XMM PROJECT OFFICE

84835 ad->ad  29/89/97

P.‘.él 11722

HUYGENS REF : HUY ASIC 100 DB 0204
DATE : 20-Aug-1907
TITRE Page:A2 REVISION 8
TMITC Data Tables
LISTE DE DIFFUSION INTERNE
NOM PHO ! REMARQUES
ef  JCBOSCHEL 1
¥s3¢ M.BRISSON 1
<A C. COLLET 3319 1
%sc P.COUZIN 3085 1
wn 8. FANTIN 3065 1
A (F. ciovAGNOLI 3088 1
@ g;c B.MARGUERIN 3302 1
¢ C.PRUNIER 3008 1
Kse¢ G.ROUYER 7919 1
KSC & HuTT i/
Ch Cll HUYGENS/@~HUTRN- 1
CC
Project; HUYGENS Doe No: 0001186 Reg. Date: 20087

Page 11022




FaQl.0G] [27 . 23179 XM PRQIECT OFFICE 31 1719.84895 a4->A4 2948997 16:27 P.12 12722
%MM PROJECT OFFICE -
‘HUYGENS REF : HUY.AS/e.100.DB.0204
TITRE: TM/T'C DATA TABLES DATR : 30/08//97 ISSUE :08
PAGE 1 AS REVISION:B
CHANGE RECORD
ISSUE  REVISION DATE MODIFIED PAGKS
00 - 13/01/3 Drait {ssuce
o1 - 05/04/93 Thls Issue hicludes all the modifications of the probe baseline agroed
heiween SDR and 8DR closc-oui.
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p. 31: control part bytc added
p- 37: maln bus voltage deleted from repord packet
p §0: NCO command word delcted in SASW Alteration 1C
p. 81: TC added: POSW load MTT
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p 14 DS 0167 DD instead of PIM
p. 1§ - MTU power status TM Index correeted
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p- 56 K3008S corvected info F30035 (CDR RID RSA RY.02)
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p. 14: T™ D5 023T deseription corrocied (0 DISR S int.
p: 15: TM DS 002A & D8 004A TM @ 1+ 69 fustead of 68
p. 24; TM TO017T description Iz changed 10 (PCDV box)
i 83 Note added about battery voliage TM
p- $4: - NCR 520 5106: TM E7004A RUSO nomins! temperature corrocted
<NCR §20 5076¢ T™M R1002A & R2003A nominm! (emperature
correcicd, table In annex Added
- nominal range corrected (R3002A, R5007A, RRO0SA)
fax DSS 298/9G: RI003A, R2003A
1. §7: DU mistlon plinso correcied (OCh) (fax RDW 8877 dnted 26/3/96)
p. 62t - NCR 520 $038: note (3) added on AGC word valldity
« PSA receiver 11K word 4 correeted
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ISSUE
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DATE
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A

29/10/96

24/02/97
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1) BCP AS/6 321 100 CASU Broksup
p- 13: new Gaawitches status TMs (D) 001 R, D1 012 R, D2 011 R, D2 012 R)
P« 231 POSW A new G-switehes buffer and counter TMe added
(S1 024 W, 81 025 W)
P. 2d: POSW B new G-swhiches Luffer and counter TMs added
(B2 024 W, 52025 W)
p. 25: TO/T'a G-switches: 4 new aequlsitlon signals added
P. 36: 1Mz added in )JK¢ packet: TO/Ta G-switehes buffer
and thmesouf counter
p. 832 new G-switches TMs added (D1 011 R, D1 013 R, D2 011 R, D2 012 R)
p. 58: ealibration added for T0/Tn G-switches buffer
and time-oul counior
2) NCR 520-5247: Calibration of PDRS temperature TMs
p- ANG, AN?7, ANB, AN10, AN111 theoretical temperature ™™
calibration added In function of Internal therlsior temperature
3) p. AN9: ealibraiton curve for PSA digital AGC replaced by » comment
d) p. AN2-AN3: preasntation reorganised for calibration curve (1) and (2)
5) p. AN121 now data for TX power TM eallbration
§) precisions added:
p. 28: RUSO T™ on chain A only
pe 642 bit 12 valup

1) p. AN4 & ANS RID FAR DWL SY 860
EM calibration are (hoss of QM, FM after EMs upgreding

2) p. 23, 24 & 58 JPL. references changed for the now G Swilch Software
parametcrs

3) p. 22, 23 Corrootion of PSA temporature TMs affectatlon
(PRA box and PSA TCXO were Inverted)

@ p. 22, 23 & 55 Deletlon of PSA TCXO temperature following Cassini
Hamcss modification (see NCR 520 6002/ 223377)

5) . 83 Correction of 0 Jevel explatation for R1/2 006 B
(le not only Invalld : ik also « OFF »)

1) p. 55, AN 3 1 detalled callbration tables added for Probe thermisiors
conditloned by Orbiter (NCR 526 7022)

2) p. 63 1 . Correction of Vilerby TM default value, (0 ingtoad of 1), in note
(1) . (NCR 826 7033),
» Note (4) added nbout RSW status TM (NCR 526 7026)

3) p. 19, 21 uddition of JPL TM reforence for rodundant acquisition of FCDU
relny loop TMy

4) p. AN 1 «'TM Voltage » corrected by « TM resistance » on dingram

5) p. 54 1 RAU AGC nominal range correcied
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1. INTRODUCTION

1.1 PURPOSE

This document lists all the data related to telemetry and telecommand of the HUYGENS
Probe at system level.

It gives input for AIT data base and for software ICD.

1.2 DOCUMENTS
1.2.1 Reference documents

RD01 HUYGENS user manual
HUY.AS/c.100.0P.0201.

RD02 Electrical design and construction requirements (EDCR)
HUY.AS/c.100.SR.0030.
1.2.2 Applicable documents

ADO1  Software ICD (SICD)
HUY.AS/c.100.1D.0237.

ADO02 Experiment TM/TC data tables
HUY.AS/c.100.DB.299.

1.3 IDENTIFICATION CONVENTIONS

The two first digits of TM/TC reference indicate the unit which receives the TC or which
generates the TM in accordance with Table 1.

The last digit of TM/TC reference indicates the type of the telecommand (see Table 2) or
telemetry (see Table 3).
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THSS T
EPSS P
PCDU P5
PYRO A P3
PYRO B P4
PHSS H
CDMS D
CDMU A D1
CDMU B D2
PROXIMITY SENSOR A D3
PROXIMITY SENSOR B D4
TIMER D6
TEMPERATURE SENSORS D5
CASU D7
RASU D8
ARMING TIMER A D9
ARMING TIMER B D10
PDRS R
TX A R1
TX B R2
LNA A (RFE) R3
LNA B (RFE) R4
PSA A R5
PSA B R6
POSW S
CDMU A St
CDMU B S2
SASW A
PSA A A1
PSA B A2
ORBITER o]
LAUNCHER L
GCMS E1
HASI E2
DISR E3
ACP E4
sSSP ES
TUSO E6
RUSO E7
MECHANISM M
SEPS M1

TABLE 1 HUYGENS PROBE SYSTEM S/S, UNITS AND EXPERIMENTS

CODING RULES
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TC TYPE NAME TYPE COLUMN IN TC LIST
High level ON/OFF O 0/0 13 ms; O/0 45 ms; ON/OFF
Memory load command M ML 16

TABLE 2 TYPE OF TELECOMMAND

TM TYPE NAME TYPE COLUMN IN TM LIST
Analogue A 8 bits ANA
Bi-level B DB (digital bi-level)
Data ready D D. ready
Switch status R Rel. stat.
Serial 16 bits S DS 16, pack. data
Thermistor T Temp.
Software byte H Byte
Software word (16 bits) W Word

TABLE 3 TYPE OF TELEMETRY
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2. DIRECT TC AND COMMAND LIST

This section only addresses direct TCs (PSA & CDMU) and commands. General structure
of all TCs is given in Chapter 7. TC packet structure.

Each telecommand can be identified by one of the following references:
- CMD REF as described in section 1.3
- MNEMO which gives a comprehensive mnemonic of the command.

The column "TC@" gives the parameter which shall be used to send a direct TC (see
section 7). It is represented in a decimal basis.

The column "TM VERIF" gives the reference of the telemetry which allows to check the
correct execution of the telecommand.

The column "TYPE" gives the type as defined in RD02 (hardware and protocol).

The columns "SOURCE" and "DESTIN." give the name of the unit which sends the
telecommand and which receives it.

The command signals can not be controlled by the ground. They have no reference (they
correspond to wired links internal to the Probe System).

NOTE : Special cases in 2.1 DIRECT TC LIST are :
a. D1 001 M and D2 001 M correspond to the umbilical hardware link from PSA to
CDMU, through which all TCs are sent to the Probe and are referenced in the EICD.
Consequently, there is no associated functional TC and no CDMU TC address.

b. All memory load TC to experiments are transmitted via a single CDMU experiment
link per experiment, through specific TC packets (see § 7.1). Associated functional
TCs are defined in AD 02.

c¢. R5 007 M and R6 003 M is not a direct TC but a SASW alteration TC (see § 7.13).

WARNING : In case of examination of the POSW or SASW software map, take into
account that command names of chain A only appear.
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2.1 DIRECT TC LIST
CMD REF(TC @| NAME OF THE COMMAND TYPE TM VERIF SOURCE | DESTIN. MNEMO
channel A | channel B

D1 Q01 M Umbilical memory ioad A ML 16 | TC counter PSAA | CDMUA UMBMLxxA
D2 001 M Umbilical memory load B ML 16 TC counter | PSAB | cDMUB UMBMLxxB
D6 001 M| 1 coast timer 1 load/init. ML 16 D6 001 S D6002S | COMUA | TIMER1 | CTIMLOADIA
D6 002 M| 1 coast timer 1 load/init. ML 16 D6 001 S D6002S | COMUB | TIMER1 | CTIMLOADIB
D6 003 M| 6 coast timer 2 load/init. ML 16 D6 003 S D6004S | COMUA | TIMER2 | CTIMLOAD2A
D6 004 M| 6 coast timer 2 load/init. ML 16 D6 003 S D6 004S | COMUB | TIMER2 | CTIMLOAD2B
D6 005 M| 11 coast timer 3 load/init. ML 16 D6 005 S D6 006 S | COMUA | TIMER3 | CTIMLOAD3A
D6 006 M| 11 coast timer 3 load/init. ML 16 D6 005 S D6006 S | COMUB | TIMER3 | CTIMLOAD3B
E1 001 M 2 GCMS memory load A ML 16 E1002 S E1003S | CDMUA | GOMS GCMSMLxxA
Ei 002 M| 2 GCMS memory load B ML 16 E1002S E1003S | CDMUB | GCMmS GCMSMLxB
E2 001 M| 3 HASI memory load A ML 16 E2 002 S E2005S | CDMUA HASI HASIMLxxA
E2 002 M| 3 HASI memory load B ML 16 E2 002 S E2005S | cDMUB HASI HASIMLxxB
E3 001 M| 4 DISR_memory icad A ML 16 E3 002 S E3003S | COMUA DSR DISRMIxxA
E3 002 M| 4 DISR memory load B ML 16 E3 002 S E3003S | CDMUB DISR DISRMLxxB
E4 001 M| 5 ACP memory load A ML 16 E4 002 S E4005S | CDMUA ACP ACPMLxxA
E4 002 Mj{ 5 ACP memory load B ML 16 E4 002 S E4005S | cbMmuB ACP ACPMLxxB
ES 001 M| 7 SSP _memory load A ML 16 E5 002 S E5003S | CDMUA sP SSPMLxxA
E5 002 M| 7 SSP _memory load B ML 16 E5 002 S E5003S | cDbMUB sP SSPMLoB
P3 001 O] 5 Pyro 1 power off O/O 45ms| P3 002 R - CDMUA | PYRO 1 PY1PWROFF
P3 002 O] 59 Pyro 1 and 2 fire A 0/O 45ms| - - CDMUA |PYRO 182 PY12FIREA
P3 003 Of 12 Pyro 1 group 1 disarm  |O/O 13ms - COMUA | PYRO1 | PYIGRIDISARM
P3 004 O] 21 Pyro 1 group 2 disarm  [O/O 13ms - - CDMUA | PYRO1 | PYIGR2DISARM
P3 005 O 29 Pyro 1 group 3 disarm  JO/O 13ms - - CDMUA | PYRO1 | PYIGR3DISARM
P3 006 O} 37 Pyro 1 group 4 disarm  |O/O 13ms| - CDMUA | PYRO 1 | PY1GR4DISARM
P3 007 O] 3 Pyro 1 PDD set O/O 13ms| P3 004 B - CDMUA | PYRO1 PY1PDDSET
P3 008 O| 4 Pyro 1 GCMS IN set 0O/0 13ms| P3 005 B - CDMUA | PYRO1 | PYIGCMSINSET
P3 009 O] 10 Pyro 1 GCMS OUT set 0O/O 13ms| P3 006 B - CDMUA | PYRO1 |PY1GCMSOUTSET
P3 010 O 22 Pyro 1 BCM set 0/0 13ms{ P3 07-09B - CDMUA | PYRO 1 PY1BCMSET
P3 011 O 13 Pyro 1 FSM set O/0 13ms| P3 10-12B - COMUA | PYRO 1 PY1FSMSET
P3 012 O] 7 Pyro 1 PJM set O/O 13ms| P3 13-15B - CDMUA | PYRO 1 PY1PJMSET
P3 0183 O] 2 Pyro 1 PDD reset O/O 13ms{ P3 004 B - CDMUA | PYRO1 PY1PDDRES
P3 014 O] 6 Pyro 1 GCMS IN reset O/0 13ms| P3 0058 - CDMUA | PYRO1 | PYIGCMSINRES
P3 015 O} 11 Pyro 1GCMS OUT reset  |O/O 13ms| P3 006 B CDMUA | PYRO 1 |PYIGCMSOUTRES
P3 016 O| 23 Pyro 1 BCM reset O/O 13ms| P3 07-098B CDMUA | PYRO1 PY1BCMRES
P3 017 O 14 Pyro 1 FSM reset O/O 13ms| P3 10-12B CDMUA | PYRO1 PY{FSMRES
P3 018 O} 18 Pyro 1 PJM reset O/0O 13ms| P3 13-15B CDMUA | PYRO 1 PY1PJMRES
P3 019 O] 15 Pyro 1 DISR cover set O/O 13ms| P3 0168 - CDMUA | PYRO 1 PY1DCOVSET
P3 020 O] 30 Pyro 1 DISR cover reset |O/O 13ms| P3 016B - CDMUA | PYRO1 PY1DCOVRES
P3 021 O] 31 Pyro 1 BCM set B O/0 13ms| P3 07-09 B - CDMUB | PYRO 1 PY1BCMSETB

TELECOMMAND LIST (§ 2.1)
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CMD REF|TC@| NAME OF THE COMMAND TYPE TM VERIF SOURCE | DESTIN. MNEMO

channef A | channel B

P4 001 O] 5 Pyro 2 power off 0/0 45ms - P4002R | COMUB | PYRO2 PY2PWROFF
P4 002 O] 59 Pyro 1 and 2 fire B O/O 45ms - - cCOMUB [PYRO 182| PY12FIREB
P4 003 O 12 Pyro 2 group 1 disarm O/0 13ms - - COMUB | PYRO2 | PY2GR1DISARM
P4 004 O] 21 Pyro 2 group 2 disarm O/0 13ms - - CDMUB | PYRO2 | PY2GR2DISARM
P4 005 O] 29 Pyro 2 group 3 disarm  |O/O 13ms - - COMUB | PYROZ2 | PY2GR3DISARM
P4 006 O] 37 Pyro 2 group 4 disarm  |O/O 13ms - - CDMUB | PYRO2 | PY2GR4DISARM
P4 007 O] 3 Pyro 2 PDD set 0O/O 13ms - P4004B | CDMUB | PYRO2 PY2PDDSET
P4 008 O] 4 Pyro 2 GCMS IN set O/O 13ms - P4 005 B | CDMUB | PYRO2 | PY2GCMSINSET
P4 009 O] 10 Pyro 2 GCMS OUT set O/0 13ms - P4 006 B | COMUB | PYRO2 |PY2GCMSDUTSET!
P4 010 O] 22 Pyro 2 BCM set 0O/O 13ms - P4 07-09B | CDMUB | PYRO2 PY2BCMSET
P4 011 O] 18 Pyro 2 FSM set 0O/O 13ms - P4 10-12B | COMUB | PYRO2 PY2FSMSET
P4 012 Of 7 Pyro 2 PJM set 0O/0 13ms - P4 13-15B | COMUB | PYRO2 PY2PJMSET
P4 013 O] 2 Pyro 2 PDD reset 0/0 13ms - P4004B | CDMUB | PYRO2 PY2PDDRES
P4 014 O] 6 Pyro 2 GCMS IN reset O/0 13ms - P4005B | CDMUB | PYRO2 | PY2GCMSINRES
P4 015 O] 11 Pyro 2 GCMS OUT reset  {O/O 13ms P4 006 B | CDMUB | PYRO2 |PY2GCMSOUTRES
P4 016 O] 23 Pyro 2 BCM reset O/O 13ms P4 07-09B | CDMUB | PYRO2 PY2BCMRES
P4 017 O] 14 Pyro 2 FSM reset O/0 13ms P4 10-12B | CDMUB | PYRO2 PY2FSMRES
P4 018 O] 18 Pyro 2 PJM reset 0O/O 13ms P4 13-158 | COMUB | PYRO2 PY2PIMRES
P4 019 O] 15 Pyro 2 DISR cover set 0O/0O 13ms P4 016 B | COMUB | PYRO2 | PY2DCOVSET
P4 020 O] 30 Pyro 2 DISR cover reset  |O/O 13ms - P4016B | COMUB | PYRO2 PY2DCOVRES
P4 021 O] 31 Pyro 2 BCM set A O/O 18ms - P4 07-09 B| CDMUA | PYRO2 | PY2BCMSETA

TELECOMMAND LIST (§ 2.1)




Doc n° HUY.AS/c.100.DB.0204

-

Issue : 06 Rev.

Date : 29/10/96

Page 7
CMD REF|TC @| NAME OF THE COMMAND TYPE TM VERIF SOURCE | DESTIN. MNEMO

channel A | channel B

P5 001 O] © section 1 input relay ON ]0/O 45ms| P5014 R - CDMUA | PCDU INRELON1A
P5 002 O] 16 section 2 _input relay ON |O/O 45ms| P5 015 R COMUA | FCDU INRELON2A
P5 003 O] 24 section 3 input relay ON |O/O 45ms| PS5 016 R CDMU A FCDU INRELON3A
PS5 004 O] 8 section 4 input relay ON |O/O 45ms - P5018R | CODMUA PCDU INRELON4A
P5 005 O} 32 section 5 input relay ON 0/O 45ms - PS019R | CDMUA | PCDU INRELONSA
P5 006 O] 1 section 1 _input relay OFF {O/O 45ms| P5 014 R - CDMU A PCDU INRELOFF1A
P5 007 O] 17 section 2 input relay OFF ]O/O 45ms{ P5 015 R - CDMU A FCDU INRELOFF2A
P5 008 O] 25 section 3 input relay OFF JO/O 45ms| P5 016 R COMUA | PCDU INRELOFF3A
P5 009 O] 9 section 4 input relay OFF |O/O 45ms - P5S018 R | COMUA PCDU INRELOFF4A
P5 010 O} 33 section 5 input relay OFF [0/O 45ms - P5019R | COMUA | PCDU INRELOFF5A
P5011 0} 0 section 1 input relay ON |O/O 45ms| P5 014 R - cDMUB | PCDU INRELON1B
P5 012 O] 16 section 2 input relay ON |O/O 45ms| P5 015 R - cOMuB | RCDU INRELON2B
P5 013 O| 24 section 3 _input relay ON |O/O 45ms| P5 016 R cDMUB RCDU INRELONS3B
P5 014 O 8 section 4 input relay ON [O/O 45ms - P5018R | cDMUB PCDU INRELON4B
P5 015 O} 32 section 5 input relay ON [O/O 45ms - P5019R | CDMUB | FCDU INRELONSB
P5 016 O 1 section 1 input relay OFF |0/O 45ms{ P5014 R - COMUB | PCDU INRELOFF1B
P5 017 O] 17 section 2 input relay OFF [O/O 45ms| P5 015 R - cbMuB FCDU INRELOFF2B
P5 018 O| 25 section 3 input relay OFF [O/O 45ms| P5 016 R coMuB | RCDU INRELOFF38
P5 019 O] 9 section 4 input relay OFF |O/O 45ms - P5018R | cODMUB FCDU INRELOFF4B
P5 020 O] 33 section 5 input relay OFF |O/O 45ms - P5019R | COMUB PCDU INRELOFF5B
P5 021 O| 19 coast timer 1 power ON |O/O 13ms| P5 078 R - CDMU A PCDU CTIMON1A
PS5 022 Of 20 | coast timer 1 power OFF 10/0 13ms| P5078 R - CDMUA | PCIU CTIMOFF1A
P5 023 O] 26 coast timer 2 power ON_|O/O 13ms| P5 079 R COMUA | PCDU CTIMON2A
P5 024 O} 27 coast timer 2 power OFF [O/O 13ms| P5079 R CDMUA PCDU CTIMOFF2A
P5 025 O] 26 coast timer 2 power ON |O/O 13ms| P5 079 R coMuB | PCDU CTIMON2B
P5 026 O| 27 coast timer 2 power OFF {O/O 13ms| P5 079 R CDMUB PCDU CTIMOFF2B
P5 027 O] 19 coast timer 3 power ON |O/O 13ms - P5081 R | COMUB | PCDU CTIMON3B
P5 028 O] 20 | coast timer 3 power OFF |O/O 13ms - P5081R | CDMUB | PRCDU CTIMOFF3B
P5 029 O} 40 TX A power ON O/0 13ms| P5037 B CDMUA | PCDU TXAPWRON
P5 030 O] 42 GCMS1 N power ON 0O/0 13ms| PS5 038 B CDMUA | RCDU | GCMSINPWRON
P5 031 O] 60 {» DISR1N power ON O/0 13msj P5039 B COMUA | PRCDU DISRINPWRON
P5 032 O] 44 ACP1 N power ON O/0 13ms] P5041 B CDMUA | FCDU ACPINPWRON
PS5 033 O} 46 TUSO N power ON O/O 13ms| P5043 B CDMUA | PCODU TUSONPWRON
P5 034 O] 48 HASIH1 N power ON O/O 13ms| P5044 B CDMUA | RCDU HASI1NPWRON
P5 035 O| 52 SSP N power ON O/0O 13ms| P5045 B COMUA | PRCDU SSPNPWRON
P5 036 O| 41 TX A power OFF O/0 13ms| P5037 B CDMUA | FCDU TXAPWROFF
P5 037 O] 43 GCMS1 N power OFF  10/0 13ms| P5 038 B CDMUA | PCDU | GCMSINPWROFF
P5 038 O] 51 |« DISR1 N power OFF O/0 13ms| P5039 8B CDMUA | PCDU | DISRINPWROFF
P5 039 O] 45 ACP1 N power OFF 0O/O 13ms} P5041 8B CDMUA | PCDU | ACPINPWROFF
P5 040 O] 54 ACP3 N power ON 0O/O 13ms| P5042 B CDMUA | PCDU ACP3NPWRON
P5 041 O] 57 GCMS2 N power OFF  {O/O 13ms| P5 040 B CDMUA | PCDU | GCMSNPWROFF
P5 042 Q| 47 TUSO N power OFF O/O 13ms| P5043 B CDMUA | PCDU | TUSONPWROFF
P5 043 O} 49 HASI1 N power OFF 0O/O 13ms| P5044 B CDMUA | PCDU | HASIINPWROFF
P5 044 O] 53 SSP N power OFF 0/0 13ms{ P5045 B CDMUA | PCDU SSPNPWROFF
P5 045 O] 56 |» DISR2 N power OFF 0O/0O 13ms| P5046 B COMUA | PCDU | DISRENPWROFF
P5 046 Ol 55 ACP3 N power OFF O/O 13ms| PS5 042 B COMUA | RCDU | ACP3NPWROFF
P5 047 O] 58 Pr. S. A power OFF O/O 13ms| P5049 B COMUA | PCDU RAUAPWROFF
P5 048

TELECOMMAND LIST (§ 2.1)
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CMD REF|TC @] NAME OF THE COMMAND TYPE TM VERIF SOURCE | DESTIN. MNEMO

channel A | channel B

P5 049 O} 40 TX B power ON O/O 13ms P5065B | CDMUB PCOU TXBPWRON
P5 050 Of 42 GCMS1 R power ON 0O/O 13ms P5 066 B CDMUB PCDU GCMS1RPWRON
P5 051 O] 50 | = DISR1 R power ON O/0O 13ms P5 067 B | CODMUB PCDU DISRIRPWRON
P5 052 O} 44 ACP1 R power ON O/0 13ms P5 069 B cbMuB PCDU ACP1RPWRON
P5 053 O] 54 ACP3 R power ON Q/0 13ms P5070B | cDMUB RCDU ACP3RPWRON
P5 054 O] 46 TUSO R power ON 0/O 13ms P5071 B | CDMUB PCDU TUSORPWRON
P5 055 O] 48 HASI1 R power ON O/O 13ms - P5072B | CODMUB PCDU HASHRPWRON
P5 056 O] 52 SSP R power ON O/0 13ms - P5073B | cOMUB FCDU SSPRPWRON
P5 057 O} 41 TX B power OFF O/O 13ms P5 065 B coMuUB PRCDU TXBPWROFF
PS5 058 O] 43 GCMS1 R power OFF O/0O 18ms P5 066 B CcDMUB PCDU | GCMS1RPWROFF
P5 059 O] 51 |« DISR1R power OFF Q/0 13ms P5 067 B | coMuB PCDU DISR1RPWROFF
PS5 060 O] 45 ACP1 R power OFF 0O/0O 13ms P5069 8B | CODMUB PCDU ACP1RPWROFF
P5 061 O] 55 ACP3 R power OFF O/O 13ms PS5 070 B | cDMUB PCDU ACP3RPWROFF
P5 062 O] 57 GCMS2 R power OFF O/O 18ms P5068B | COMUB FCDU | GCMS2RPWROFF
PS 063 O| 47 TUSQ R power OFF Q/0 13ms P5 071 B { cOMUB PCDU TUSORPWROFF
P5 064 O] 49 HASI1 R power OFF O/0 13ms P5072B | COMUB PCDU HASHRPWROFF
P5 065 Of 53 SSP R power OFF O/O 13ms P5 073 B CcDMUB PCDU SSPRPWROFF
P5 066 O] 56 | ¢ DISR2R power OFF 0O/0 13ms| P5074B | COMUB PCDU DISR2RPWROFF
P5 067 O] 58 Pr. 8. B power OFF Q/0O 13ms P5077B | cODMUB RCDU RAUBPWROFF
P5 068
R1 001 O| 28 TXA HPA power OFF O/O 13ms| R1 002 A - CDMU A TXA HPAAPWROFF
R1 002 O] 34 TCXO A Probe selection [O/O 13ms{ R1005 R - CDMU A TX A | TCXOPRSELECTA
Rt 003 O 35 TUSO selection O/O 13ms] Rt 005 R - CDMU A TX A TUSOSELECT
R1 004 O] 36 TXA HPA power ON O/0O 13ms| R1 002 A - CDMU A TX A HPAAPWRON
R2 001 O] 28 TXB HPA power OFF 0O/O 13ms - R2 002 A | CDMUB TXB HPABPWROFF
R2 002 O 36 TXB HPA power ON O/O 13ms R2 002 A | CDMUB TXB HPABPWRON
R2 003 O] 34 TCXO B Probe selection  |0/O 13ms R2005R | COMUB TXB | TCXOPRSELECTB
RS 001
R5 002
R5 003 O] 1 TCXO PSE selection ON/OFF| R5014 R PSA A PSA A | TCXOPSESELECT
R5 004 Of © RUSO selection ON/OFF|{ R5014R - PSA A PSA A RUSOSELECT
R5 005 O] 2 RUSO power ON ON/OFF| R5013R - PSA A PSA A RUSOPWRON
R5 006 O] 3 RUSO power OFF ON/OFF| R5013R PSA A PSA A RUSOPWROFF
R5 007 M] aiter.| NCO control word alteration| ML 16 | R5 01-02 S - PSA A PSA A NCOCTRLA
R6 001
R6 002
R6 003 M| alter.| NCO control word alteration|] ML 16 R6 01-02 S| PSAB PSAB NCOCTRLB
R6 004 O] 1 TCXO PSB selection ON/OFF R6 014 R PSAB PSAB | TCXOPSBSELECT

TELECOMMAND LIST (§ 2.1)




Doc n° HUY.AS/c.100.DB.0204
Issue : 06 rev.:
Date : 29/10/96

Page 9
2.2 COMMAND SIGNAL LIST
DESCRIPTION TYPE TM VERIF SOURCE DESTIN.
OF THE SIGNAL channel A channel B
BCP A BCP - - CDMU A GCMS
BCP A BCP - - CDMU A HASI
BCP A BCP - - CDMU A DISR
BCP A BCP - - CDMU A ACP
BCP A BCP - - CDMU A SSP
BCPB BCP - - CDMUB GOMS
BCPB BCP - - cCbMUB HASI
BCPB BCP - - CDMUB DISR
BCPB BCP - - CDMUB ACP
BCPB BCP - - CDMU B SSP
Processor valid proc. val. CDMU A GOMS
Processor valid proc. val. CDMU A HASI
Processor valid proc. val. CDMU A DISR
Processor valid proc. val. CDMU A ACP
Processor valid proc. val. CDMU A SSP
Pyro 1 group 1 arming ON / OFF - - CDMUA* PYRO1
Pyro 1 group 2 arming ON / OFF - - CDMUA*| PYRO 1
Pyro 1 group 3 arming ON /OFF - - CDMUA*| PYRO1
Pyro 1 group 4 arming ON / OFF - - CDMUA*| PYRO1
Pyro 1 power on ON/OFF | P3002 R - PCDU PYRO 1
Pyro 2 group 1 arming ON / OFF - - CDMUB*| PYRO2
Pyro 2 group 2 arming ON/OFF - - CDMUB*| PYRO2
Pyro 2 group 3 arming ON / OFF - - CDMUB* PYRO2
Pyro 2 group 4 arming ON/OFF - - CDMUB*| PYRO2
Pyro 2 power on ON / OFF - P4 002 R PCDU PYRO 2
DISR2 N energize ON ON/OFF | P5046 B - CDMUA* PCDU
HASI2 N energize ON ON/OFF | P5047 B - CDMUA* PCDU
Pr. S. A energize ON ON/OFF | P5049 B - CDMUA™* PCDU
GCMS 2 N energize ON ON/OFF | PS5 040B - CDMU A * PCDU
ACP 2 N energize ON ON/QOFF | P5 047B - CDMUA* PCOU
HASI2 N energize OFF ON/OFF | P5 048 B - CDMUA* PCDU
ACP2 N energize OFF ON/QFF | P5047 B - CDMU A* PCDU
DISR2 R energize ON ON / OFF - P5074 B |[CDMUB* PCDU
HASI2 R energize ON ON / OFF - P5076 B |[COMUB* PCDU
Pr. S. B energize ON ON / OFF - P5063B [CDMUB* PCDU
GCMS 2 R energize ON ON / OFF - P5068 B [CDMUB* PCDU
ACP 2 R energize ON ON / OFF - P5075B |[CDMUB* PCDU
HASI2 R energize OFF ON / OFF - P5076 B {COMUB* PCDU
ACP2 R energize OFF ON / OFF - P5075B |CODMUB* PCDU
COMMAND SIGNALS

* generated by arming timer
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DESCRIPTION TYPE TM VERIF SOURCE DESTIN.
OF THE SIGNAL channel A channel B
PCDU section 1 ON ON/OFF | P5014R - TIMERN PCDU
PCDU section 2 ON ON/OFF | P5015R - TIMER N PCDU
PCDU section 3 ON ON/OFF | P5016R P5017 R | TIMERN PCDU
PCDU section 4 ON ON / OFF - P5018 R | TIMERN PCDU
PCDU section 5 ON ON/OFF - P5019 R | TIMERN PCDU
PCDU section 1 ON ON/OFF | P5014R - TIMERR PCDU
PCDU section 2 ON ON/OFF | P5015R - TIMERR PCDU
PCDU section 3 ON ON/OFF | P5016R P5017 R | TIMERR PCDU
PCDU section 4 ON ON /OFF - P5018 R | TIMERR PCDU
PCDU section 5 ON ON/OFF - P5 019 R | TIMERR PCDU
TX A HPA power ON ON/OFF | R1 002 A - CDMU A * TXA
opto anode nominal enable - - ACP GCMS
opto anode redundant enable - - ACP GOMS
HASI RAU A interface ANA - - RAU A HASI
HASI blanck 1 enable - - RAU A HASI
HASI RAU B interface ANA - - RAU B HASI
HASI blanck 2 enable - - RAU B HASI
Subcarrier clock A K - - CDMU A TXA
Data clock A
(associated to NRZ acquis.signal) X ] ) COMU A TXA
TX B HPA power ON ON / OFF - R2 002 A |CDMUB* TXB
Subcarrier clock B K - - CDMUB TXB
Data clock B
(associated to NRZ acquis. signal) X ) ) comus X8
TUSO clock K - - TUSO TX A
RUSO clock K - - RUSO PSA A
Probe 1553 TC A 1553 TC counter - Orbiter PSA A
Probe 1553 TC B 15563 - TC counter | Orbiter PSA B
COMMAND SIGNALS

* generated by arming timer
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3. TM AND ACQUISITION SIGNAL LISTS

This section provides TM list and acquisition signal list.
Telemetries:
Each telemetry signal can be identified by the following parameters:
- REF TM as described in section 1.3
- MNEMO which gives a comprehensive mnemonic of the signal.
The column TM@ provides:
- The OBDH, address used by the POSW to perform an acquisition.
- the multiplexer channel for analog signal acquisition by SASW
- no indication for the software parameters.

The columns "SAMPLE INTERV." give the periodicity of:

- the acquisition of the parameter by the software
- the telemetry of the parameter in the nominal telemetry packets.

The columns "SOURCE" and "DESTIN." give the name of the unit which provides the signal
and which acquires it.

The column "REFERENCE VOLTAGE" indicates the voltage of the signal return line.

The columns "TM POSITION" give the position of the parameter in the nominal telemetry
packets with following rules:

- n° HK column indicates the relevant housekeeping packet: HK1 to HK4 for probe
parameters and PSE for PSE parameters

- index column indicates the position of the parameter inside the housekeeping
packet:

. for a 8 bits parameter, position of the byte

. for a 16 bits parameter, position of the most significant byte

. for a 1 bit parameter, position of the byte - position of the bit

. for a parameter sent several times within a packet, first position/last position.

The column "JPL ref." is given for information only. These references shall be not used for
HUYGENS documents.

Some probe parameters are also transmitted in the report packet (see section 5.5).
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3.2 ACQUISITION SIGNAL LIST
DESCRIPTION TYPE SOURCE DESTIN. REFERENCE
VOLTAGE
TM A data through umbilical (RF bite) RF link TX A PSA Avia RFE]| differential (1)
TM B data through umbilical (RF bite) RF link TXB PSA B via RFE| differential (1)
Probe TM A data packet NRZ CDMU A TX A differential (1)
Probe TM B data packet NRZ coMuB TXB differential (1)
o Probe 1553 TM A 1553 PSA A Orbiter isolated
(i Probe 1553 TM B 1553 PSAB Orbiter isolated
= separation strap A strap SPS PCDU 0V PCDU
separation strap B strap SEPS PCDU 0V PCDU
G-switch 1 RS G-SW1 MTU ov MTU
G-switch 2 RS G-Sw2 MTU ov MTU
electrical G-switch function A (CASU line 1)| analog. CASU CDMU A* 0V CASU
electrical G-switch function B (CASU line 3)| analog. CAsU Ccbmu B* 0V CAsU
TO/Ta G-switch 1A RS G-SW1A CDMU A* 0v CDMU
TO/Ta G-switch 2A RS G-SW2A CDMU A* Ov CbMuU
T0/Ta G-switch 1B RS G-SW1B CDMU B* Oov CODMU
T0/Ta G-switch 2B RS G-Sw2B CDMU B* ov cDMU

NOTE:

* signal to Arming Timer

TO/Ta G-switches are not only acquisition signals; they are used also for triggering mode changes.
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4.1 SUPERPACKET
byte 0 ¢ 4 b - .
MSB Lo LSB
0000 1111 1031 1011
6 11 PKT SEQ CONT
i length = 1026 - 1
0000 0000 [S/C TIME (b31-24)
6 S/C TIME (bit 23-8)
S/C TIME (bit 7-0) | RT counter (LSB) g
0000° 1011% abh1? 0000°1 7
" 1(1) _M.C. frame count [(2.1) V.C. frame count
Q; 10 | 1001 1000 0000 0000
’ -ty 0000 0011 [(2.2) V.C. frame count
[(2.3) V.C. frame count
TM PKT slot 1 (63 words)
TM PKT slot 2 (63 words)
TM PKT slot 3 (63 words)
882 TM PKT slot 4 (63 words)
TM PKT slot 5 (63 words)
. TM PKT slot 6 (63 words)
Yy TM PKT slot 7 (63 words)
I’ 128 Reed Solomon check symbols
notes: (1): Master Channel frame count (1 byte)
(2): Virtual Channel frame count (4 bytes)
— (2.1): bits (07-00)
S a=0&b =1 for chain A (2.2): bits (31-24)
a=1&b = 0for chain B (2.3): bits (23-08)
2z y
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4.2 PSE housekeeping packet
byte byte byte
count index MSB LSB index
0000 1111 10a0 1100 a = 0 for chain A
6 11 PKT SEQ CONT a = 1 for chain B
length = 176 - 1
0000 0000 [S/C TIME (b31-24)
8 S/C TIME (bit 23-8)
S/C TIME (bit 7-0) | RT counter (LSB)
RT counter (MSW)
1 |1 RX supply voltage rate=1s
2 |1 PSA secondary power voltage rate=1s
3 |1 TCXO temp rate=1s
4 |1 LNA supply voltage rate=1s
5 |1 RUSO status (chain A only) rate=1s |
6 |1 RUSO temp 1 byte (chain A only) rate=1s |
7 |1 RUSO temp 2 byte  (chain A only) rate=1s ]
8 |1 RUSO temp 3 byte  (chain A only) rate=1s 3 bits used: see §3.1,
9 [1 PSA status rate=1s |[€] TMs with
24 10 |1 PSA init status rate=1s | |TM@ = 'STAT' n® of bit
11 {invalid TC counter byte rate=1s
12 |valid TC counter byte rate=1s
13 [fixed point overflow count byte rate=1s
14 [floating point overflow count byte rate=1s
15 |exception counter byte rate=1s
16 joverrun counter byte rate=1s
17/24 |8 status EDAC register LSB rate=125ms| ——=Zz=
25 |1 CPU fault register word rate=1s 126
27 |RAM 1st failure address word rate=1s
26 29 |SASW health status MSW rate=1s
31 |SASW health status LSW rate=1s
33 |BIU RAM f1st failure address word rate=1s |34
35/50 (8 BIU fail register word rate=125ms|50
51/66 |8 receiver HK word 1 rate=125ms
67/82 |8 receiver HK word 2 rate=125ms see § 8.7
64 83/98 |8 receiver HK word 3 rate=125ms
99/ {8 receiver HK word 4 rate=125msi{/174
115 |SASW status word 1 rate=1s
117 |SASW status word 2 rate=1s
119 |SASW status word 3 rate=1s For detailed definition of
121 |SASW status word 4 rate=1s | SASW status words,
123 |SASW status word 5 rate=1s | see AD 01 § B.4.7.(3)
21 125 |SASW status word 6 rate=1s
127 |SASW status word 7 rate=1s
129 |SASW status word 8 rate=1s
131 |SASW status word 9 rate=1s
133 |SASW status word 10 (spare) rate=1s
135 [BIU fail counter byte rate=1s
33 136/ |33 spare bytes /168
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4.3 PSE dump packet
byte
0000 1111 10a1 1101
6 11 PKT SEQ CONT
(x length = 176 - 1
o~ 0000 0000 [S/C TIME (b31-24)
S/C TIME (bit 23-8)
8 S/C TIME (bit 7-0) | RT counter (LSB)
RT counter (MSW)
2 start address of the dumped words
166 83 dumped words
4.4 PSE dump super packet
byte
. 0000 1111 10a0 1111
6 11 PKT SEQ CONT
length = 1026 - 1
0000 0000 [S/C TIME (b31-24)
6 S/C TIME (bit 23-8)
S/C TIME (bit 7-0) | RT counter (LSB)
640 BIU memory dump
380 190 spare words

a = 0 for chain A
a = 1 for chain B
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5. POSW HK PACKET CONTENT




byte
count

6

68
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5.1 HK 1 packet content

byte
index MSB

Rev. :

byte

LSB index

0000

1111 10a0

0101

11

PKT SEQ CONT

length = 120 - 1

MSW RT counter

LSB RT counter]

MSB MT counter

LSW MT counter

11

)

RAM single error counter
Valid TC counter

Float. Overflow counter
Overrun counter

CMD counter

Invalid TC counter

Fix. Overflow counter
Exception counter

RAM doubie error counter
CDMU init status

Probe status 1
Probe status 7
Probe status 2

Probe status 5
Probe status 4
Probe status 3

Probe status 6

Pr. S. AGC (first acq.)

21

31

Prox. Sens. AGC voltage
Prox. Sens. AGC voltage
Prox. Sens. AGC voltage
Prox. Sens. AGC voltage
Prox. Sens. AGC voltage
Prox. Sens. AGC voltage
Prox. Sens. AGC voltage

Prox. Sens. AGC voltage
Prox. Sens. AGC voltage
Prox. Sens. AGC voltage
Prox. Sens. AGC voltage
Prox. Sens. AGC voltage
Prox. Sens. AGC voltage
Prox. Sens. AGC voltage |

Pr. S. AGC (last acq.)
SRS: mem.pyro select. LSB
CPU fault register LSB

SRS: mem.pyro select. MSB
CPU fault register MSB
RAM first failure ad MSB

RAM first failure ad LSB

41

POSW status 1 LSB
POSW status 2 LSB
POSW status 3 LSB

POSW status 1 MSB
POSW status 2 MSB
POSW status 3 MSB
POSW status 4 MSB

POSW status 4 LSB

51

POSW health status (midd

POSW heaith status MSB
le word)

POSW health status LSB

Control port

53

Oversampled inv. TC count.
Oversampled inv. TC count.
Oversampled inv. TC count.
Oversampled inv. TC count.
Oversampled inv. TC count.
Oversampled inv. TC count.
Oversampled inv. TC count.

TC count.
TC count.
TC count.
TC count.
TC count.
TC count.
TC count.
TC count.

Oversampled inv.
Oversampled inv.
Oversampled inv.
Oversampled inv.
Oversampled inv.
Oversampled inv.
Oversampled inv.

Oversampled inv. TC count.

Oversampled inv.

46

69

46 spare bytes

10

20

30

40

For detailed
definition of

POSW status, see
AD 01 § A4.7.
50

52

68

NOTE:

chain A
chain B

a=0
a=1

Parameters in Probe Status 1 to 7 are defined in

ADO1 (S-ICD) § A4.3

114
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5.2 HK 2 packet content
byte byte byte
index MSB LSB index

0000 1111 10a0 0110
6 ' 11 PKT SEQ CONT
length = 120 - 1

MSW RT counter
6 LSB RT counter| MSB MT counter
LSW MT counter

Probe temperature 1 Probe temperature 2 2
3 |Probe temperature 3 Probe temperature 4
Probe temperature 5 Probe temperature 6
Probe temperature 7 Probe temperature 8
Probe temperature 9 Probe temperature 10 10
11 |Probe temperature 11 Probe temperature 12
CDMU conv. temp. 1 - |CDMU conv. temp. 2
TUSO temperature 1 TUSO temperature 2
TUSO temperature 3 TX output power

TX power ampli temp TX secondary supply volt| 20
21 |battery 1 / 5 voltage battery 2 / 4 voltage

~—h

110 battery 3 voltage 28 V CDMU pow. current
28 V TX power current |BDR 1/ 5 current
BDR 2/ 4 current BDR 3 current

28 V. GCMS 1 pow. cur. |28 V GCMS 2 pow. cur. |30
31128 V DISR 1 pow. current{28 V DISR 2 pow. current
28 V ACP 1 pow. current |28 V ACP 2 pow. current
28 V ACP 3 pow. current {28 V TUSO pow. current
28 V SSP pow. current 128 V HASI 1 pow. current
28 V HASI 2 pow. current[28 V Prox. Sens. pow. cur40
41 [main bus voltage HPA power supply voltage
CDMU A/D calibrat. 4V |CDMU A/D calibrat. 0.5V
CDMU A/D calibrat. 0.3V [CDMU supply voltage




(110)

51

61

71

81

91

101
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HK 2 packet content (cont'd)

radial acc. (first acq.)
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value

radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial accelero value
radial acc. (last acq.)

50

60

70

80

90

100

110

04

4 spare bytes

114

chain A
chain B

DB.0204
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5.3 HK 3 packet content
byte byte
index MSB
0000 1111 10a1 0111
6 11 PKT SEQ CONT
length = 120 - 1
MSW RT counter
6 LSB RT counter| MSB MT counter
LSW MT counter
1 |DDB spin (first generat.) |DDB spin
DDB spin DDB spin
DDB spin DDB spin
DDB spin DDB spin (last generat.)
9 |DDB miss. ph. (1st gen.) [DDB mission phase
11 |DDB mission phase DDB mission phase
DDB mission phase DDB mission phase
DDB mission phase DDB miss. ph. (last gen.)
17 |DDB altitude & flag F2 (first generated)
DDB altitude & flag F2
21 |DDB altitude & flag F2
DDB altitude & flag F2
DDB altitude & flag F2
DDB altitude & flag F2
96 DDB altitude & flag F2

31

DDB altitude & flag F2 (last generated)

33

41

DDB time & flag F1 (first generated)

DDB time & flag F1
DDB time & flag F1
DDB time & flag F1
DDB time & flag F1
DDB time & flag F1
DDB time & flag F1

DDB time & flag F1 (last generated)




(96)

49
51

61

65

71

81

87
89
91
93
95
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HK 3 packet content (cont'd)

Prox. Sens. N monit. (first acquired)
Prox. Sens. N monitoring
Prox. Sens. N monitoring
Prox. Sens. N monitoring
Prox. Sens. N monitoring
Prox. Sens. N monitoring
Prox. Sens. N monitoring
Prox. Sens. N monit. (last acquired)

Prox. Sens. R monit. (first acquired)
Prox. Sens. R monitoring
Prox. Sens. R monitoring
Prox. Sens. R monitoring
Prox. Sens. R monitoring
Prox. Sens. R monitoring
Prox. Sens. R monitoring
Prox. Sens. R monit. (last acquired)

coast timer 1 value
coast timer 2 value
coast timer 3 value

GCMS status
DISR status
ACP status
HASI status
SSP status 96

18

97

18 spare bytes 114

chain A
chain B
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5.4 HK 4 packet content
byte byte byte
) index MSB LSB index
0000 1111 10a1 1000
6 11 PKT SEQ CONT
length = 120 - 1
MSW RT counter
6 LSB RT counter| MSB MT counter
LSW MT counter
1 [central acc. 1 (first acq.) |central accelero 1 value |2
central accelero 1 value {central accelero 1 value
& central accelero 1 value [central accelero 1 value
central accelero 1 value |central accelero 1 value
central accelero 1 value [central accelero 1 value
11 |central accelero 1 value |central accelero 1 value
central accelero 1 value |central accelero 1 value
central accelero 1 value [central acc. 1 (last acq.) |16
17 |central acc. 2 (first acq.) |central accelero 2 value
central accelero 2 value [central accelero 2 value
21 [central accelero 2 value |central accelero 2 value
48 central accelero 2 value |central accelero 2 value
central accelero 2 value |central accelero 2 value
central accelero 2 value |central accelero 2 value
central accelero 2 value jcentral accelero 2 value
31 |central accelero 2 value |central acc. 2 (last acq.) {32
33 |central acc. 3 (first acq.) [central accelero 3 value
central accelero 3 value |central accelero 3 value
( y central accelero 3 value |central accelero 3 value
central accelero 3 value |central accelero 3 value
41 |central accelero 3 value |central accelero 3 value
central accelero 3 value |central accelero 3 value
central accelero 3 value |central accelero 3 value
central accelero 3 value |central acc. 3 (last acq.) (48
32 49, 16 word;: TQ/Ta G—switch. 1&2 buffer /80
(first acquisition at byte index 49)
. 2 81 TO G-switch Time-out counter 82
32 83 | 32 spare bytes 114
a=0 chain A
a=1 chain B




Doc n° HUY.AS/c.100.DB.0204
Issue : 06 Rev. :

Date : 29/10/96

Page 37

5.5 Report packet content

byte byte byte
index MSB LSB index
0000 1111 10a0 1001
6 11 PKT SEQ CONT
length = 120 - 1
MSW RT counter
6 LSB RT counter| MSB MT counter
LSW MT counter
1 |Prox. Sens. AGC voltage |TX secondary supply volt.|2
6 battery 1 / 5 voltage battery 2 / 4 voltage
5 |battery 3 voltage HPA power supply voltagq 6
108 7 1108 spare bytes 114

a=0 chain A
a=1 chain B
5.6 POSW dump packet content
byte
MSB LSB
0000 1111 10a0 1010
6 11 PKT SEQ CONT
length = 120 - 1
MSW RT counter
6 LSB RT counter] MSB MT counter
LSW MT counter
114 start address of dumped words
dumped words
a chain A
a=1 chain B
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5.7 GCMS packet content
byte
MSB LSB
0000 1111 10a0 0000
6 11 PKT SEQ CONT
length = 120 - 1
120 parameters defined in
AD 02
a=0 chain A
a=1 chain B
5.8 HASI packet content
byte
MSB LSB
0000 1111 10a1 0001
6 11 PKT SEQ CONT
length = 120 - 1
120 parameters defined in
AD 02
a=0 chain A
a=1 chain B
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5.9 DISR packet content
byte
MSB LSB
0000 1111 10a1 0010
6 11 PKT SEQ CONT
length = 120 - 1
120 parameters defined in
AD 02
a=0 chain A
a=1 chain B
5.10 ACP packet content
byte
MSB LSB
0000 1111 10a0 0011
6 11 PKT SEQ CONT
length = 120 - 1
C
120 parameters defined in
AD 02
a=0 chain A
a=1 chain B
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5.11 SSP packet content
byte
MSB LSB
0000 1111 10at 0100
6 11 PKT SEQ CONT
length = 120 - 1
120 parameters defined in
AD 02
a=0 chain A

a=1 chain B
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EPT 1

GOMS

15
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HASI

14

Rev. :

nO

nO

nO

code

nO

nO

code

nO

nO

code

nO

code

nO

code

001

002

003

004

005

DISR

006

007

008

009

010

011

012

OSR

013

014

DISR

015

016

017

DISR

018

019

020

021

DISR

022

023

HASI

024

025

026

DISR

027

028

029

030

HASI

031

032

033

034

035

DSR

036

037

038

039

040

041

DSR

042

043

044

HASI

045

046

047

048

DISR

049

050

051

052

053

054

055

056

057

058

059

DISR

060

061

062

063

064

065

066

DISR

067

068

069

070

071

072

073

074

075

076

077

DISR

078

079

080

081

082

083

084

DISR

085

088

HASI

087

088

089

090

091

092

093

HASI

094

095

DISR

096

097

098

099

100

101

102

DISR

103

104

DISR

105

106

107

108

EPT 2

15

HASI

nO

nO

nO

code

nO

nO

code

nO

code

nO

no

code

001 |GCOMS

002

003

DISR

004

005

DISR

006

007

008

009

010

011

012

DISR

013

014

HASI

015

016

017

018

019

020

021

OISR

022

023

024

025

026

027

028

029

030

031

032

OSR

033

034

035

036

037

038

039

OISR

040

041

042

043

044

045

046

047

048

DISR

049

050

HASI

051

052

053

054

055

056

057

058

059

DISR

060

061

062

063

064

065

066

DISR

067

068

DISR

069

070

071

072

073

074

075

DSk

076

077

078

079

080

081

082

083

084

DSR

085

086

HASI

087

088

089

090

091

092

093

DSR

094

095

DSR

096

097

098

099

100

101

102

DISR

103

104

OISR

105

106

107

108

EPT 3

HASI

11

nO

nO

nO

code

no

nO

code

nO

code

nO

nO

code

no

001

002

003

004

005

DSR

006

007

008

009

010

011

012

013

014

HASI

015

016

017

OISR

018

019

020

021

022

023

DSR

024

025

026

HASI

027

028

029

030

031

032

DISR

033

034

035

DISR

036

037

038

039

040

041

DSR

042

043

044

045

046

047

048

049

050

HASI

051

052

053

054

055

056

057

058

059

DSR

060

061

062

HAS

063

064

065

066

067

068

DISR

069

070

071

DISR

072

073

074

075

076

077

DSR

078

079

080

DSR

081

082

083

084

085

086

HAS

087

088

089

DSR

090

091

092

093

094

095

DSR

096

097

098

HASI

099

100

101

102

103

104

DSR

105

106

107

108
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7. TC PACKET STRUCTURE

Note 1: TC packets have a maximum overail length of 256 bytes

(\“ y Note 2 :  On umbilical TC link (from PSA to CDMU),
TC packets are completed with "AAAA" hexa words,
in order to give them a constant length of 256 bytes.

S

o’

\0\
\




byte

(L+6) bytes

C

NOTE:
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7.1 EXPERIMENT TCs
MSB LSB
0001 s111 10 ID destination
11 PKT SEQ CONT
length = L - 1
data (L - 2 bytes)
CRC word
s = 0: no secondary header in the packet
s =1: thereis a secondary header in the packet

( bit "s" is defined at experiment level; see AD02)

DESTI- ID destination
NATION channel A | channel B
aoVs 000000 | 100000
HASI 010001 { 110001
DISR 010010 | 110010
ACP 000011 | 100011
sSSP 010100 | 110100

L is in bytes (L+6 < 256)

DDB PACKET DEFINITION

byte

n

MSB

(same values as in § 8.7.1)

LSB

0001

0111

10

1D destination

11

PKT SEQ CONT

length = 7

Flag F1 + Mission time

Flag F2 + Altitude

Spin Mission phase
CRC word
D channel A [channel B

destination 001111 ] 101111

This packet is generated by the

CDMU and sent to each
experiment through the ML16

hardware link used also for TCs

T

——
25
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7.2 POSWDUMP TC
byte
MSB LSB
0001 1111 10a0 0101
6 11 PKT SEQ CONT
7
2 0000 0000 0011 0000
number of packets| b000 0000
4 address of the first memory word to dump
2 CRC word
14 bytes
a=0 chain A b =0 dump the EEPROM
a=1 chainB b =1 dump the RAM
7.3 POSW INHIBITION TC
byte
0001 1111 10a0 0101
6 11 PKT SEQ CONT
5
2 0000 0000 1001 0000
2 0001 0001 0001 0001
2 CRC word
12 bytes
a=0 chain A

a=1 chain B

Note : To help the reader to check his CRC algorithm, it is indicated that for this
telecommand sent with a PKT SEQ CONT = 1, the CRC word shall be 316C for the
chain A (a = 0) and 9690 for the chain B (the CRC value is in hexa) g

75




byte
6
2
4
2
14 bytes
a =0 chain A
a=1 chain B
byte
6
2
4
2
14 bytes
a=0 chain A

a=1 chain B
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7.4 CDMU DIRECT ON/OFF TCs

7.4.1 Duration : 13 ms
MSB F §/4 5 Lss
0001 M11 10a0 0101
11] PKT SEQ CONT
7

0000 0000l 01101 0000

0000 0000| 01bo 0000.

0000 0000 [00 TC @

CRC word

NOTE: "TC @" is given in § 2.1 "direct TC list"

7.4.2 Duration : 45 ms

0001 1111 10a0 0101

11 PKT SEQ CONT

7

0000 0000 0110 0000

0000 0000 1000 0000

0000 0000 |00 TC @

CRC word

NOTE: "TC @" is given in § 2.1 "direct TC list"
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7.5 CDMU DIRECT ML 16 TCs
byte
MSB LSB
0001 1111 10a0 0101
6 11 PKT SEQ CONT
7
2 0000 0000 0110 0000
0000 0000 1100 TC@
4 16 bits data of the memory load
2 CRC word
NOTE: "TC ©@" is given in § 2.1 "direct TC list"
14 bytes
a=0 chain A

a=1 chain B

7.6 POSW SUSPEND TC

byte
0001 1111 10a0 0101
6 11 PKT SEQ CONT
7
2 0000 0000 1100 0000
0000 0000 |Byte not used by POSW
4 Word not used by POSW
2 CRC word
14 bytes
a=0 chain A

a=1 chainB




byte

N
()
(STEN

14 bytes

a=0 chain A
a=1 chain B

byte

0

N

ro

r

12 bytes

a =0 chain A
a=1 chain B
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7.7 POSW RESUME TC
MSB LSB
0001 1111 10a0 0101
11 PKT SEQ CONT
7

0000 0000 1100 0000

1b00 0000 MT count vailue MSB

MT counter value LSW

CRC word

b=0 pre-To MTT to resume
b=1 post-To MTT to resume

7.8 POSW ALTERATION TC

0001 1111 10a0 0101

11 PKT SEQ CONT

5

0000 0000 1010 0000

b000 0000 | wvalue of alteration

CRC word

b = 0 DDB spin to alter
b =1 DDB mission phase to alter
value of alteration refer to S-ICD § A.3.6

Rev. :




POSW ICD - HUY.AS/c.100.ID.0237

issue 03 revision ¢
date: 22-Jun-95

AEROSPATIALE

nota: refer to [POSW_SRD] for the way of using these data

A.3.1 Telecommand packets identifiers

<1> The TC packets ID are given herebelow:
780h=>GCM5_a , 7A0h->GCMs_B ¢ 79Th=>HASI A , 7B1h=>HASI_B,
792h=>DISR;A ’ 732h=>DISR_B ¢ 783b=>aCP A , 7A3h=D>ACP_B ,
794h=>SSP_A , 7B4h=>SSP_B 785h=>CDMU_A , 7ASh=>CDMT_a

A.3.2 Telemetry packets identifiers

786h=>CDMU_A_HK2 , JAGh=>CDMU B HK2 , 797h=>CDMU_A_HK3
798h=>CDMU_A_HK4 , 7B8h=>CDMU_B_HK4 , 789h=>CDNU_A_REPORT,
78AR=>CDMU_A_DUMP, 7AAh=>CDMU_B_DOMP

<1> The TM packets ID are given herebelow:
780h=>GCMS_A ¢+ 7AOh=>GCMS_B ¢« 791h=>RAST_a ’
792he>DISR_A ¢ 7B2h=>DISR_B ¢ 783h=>acP_X ‘
794h=>SSP XA + 7B4h=>sSp B r 785h=>CDMU A HK1 ’
14

A.3.3 Descent Data Broadcast packets identifiers

<1> The DDB packet ID are: 78Fh=>CDMU_A, TAFh=>CDMU_B

A.3.4 Transfer frames identifiers

page A.11

7B1h=>HASI_B /
7A3h=>ACP_B
TASh=>CDMU B BK1

7B7h=>CDMU_B_BK3 ,
7A9h=>CDMU_B_REPORT,

-

<1> The TM frame ID (also called Spacecraft ID) are: O0B7h=>CDMU_A, 0BSh=>CDMU_B

A.3.5 Telecommand type identifiers

<1> The TC type ID are given herebelow:

0011b=>DUMP_TC s 0101b=>PATCH_TC + 0110b=>DIRECT_TC
1001b=>INIBITION TC , 1010b=>ALTERATION TC . 1100b=>SUSPEND_RESUNE_TC,

1111b=>LOAD_MTT_TC

A.3.6 Descent Data Broadcast Mission Phase values

<1> The DDB Mission Phase values are given herebelow:

00h=>ENTRY_DESCENT ¢+ 03h=>GROUND_C_O , 0Ch=»GROUND C O_SUSPENDED

OFh=>GROUND_C_O_DE_ACTIVATE , F3h=>FLIGHT C O FCh=>PLIGHT_C_0_SUSPENDED

FFh=>FLIGHT C_O_DE_ACTIVATE

comment the value for the case ‘ENTRY_DESCENT’ is the default value

A.3.7 Data for the Experiments Polling Tables

<1> The data for the Experiments Polling Table 1 (EPT!) are given herabelow:

001=>DISR, 002=>HASI, 003=>S8P ¢+ 004=>DISR, 005=>DISR, 006=>DISR,

007=>DISR, 008=>GCMS, 009=>HASI, 010=>DISR, 011=>DISR, 012=>DISR, 013=>DISR
014=>DISR, 015=>6CMS, 016=>EAST, 017=>DISR, 018=>DISR, 019=>DISR, 020=>DISR
021=>DISR, 022=>GCMSs, 023=>HAST, 024=>DISR, 025=>DISR, 026=>DISR, 027=>DISR
028=>DISR, 029=>GCMS, 030=>HASI, 031=>DISR, 032=>DISR, 033=>DISR,

034=>DISR, 035=>DISR, 036=>GCMS, 037=>RASY, 038=>DISR, 039=>SSP , 040=3>DISR
041=>DISR, 042=>DISR, 043=>GCMS, 044=>HASI, 045=>DISR, 046=>DISR, 047=>DISR
048=>DISR, 049=>DISR, 050=>GCMS, 051=>HASI, 052=>DISR, 053=>DISR, 054=>DISR
055=>DISR, 056=>DISR, 057=>GCMS, 058=>HAST, 059=>DISR, 060=>DISR,

061=>DISR, 062=>DISR, 063=>DISR, 064=>GCMS, 065=>HAST, 066=>DISR, 067=>DISR
068=>DISR, 069=>DISR, 070=>DISR, 071=>GCMS, 072=>HASY, 073=>DISR, 074=>DISR
075=>s8sP , 076=>DISR, 077=>DISR, 078=>GCMS, 079=>HASI, 080w=>DISR, 081=>DISR
082=>DISR, 083=>DISR, 084=>DISR, 085=>6CMS, 086=>HAST, 087=>DISR,

088=>DISR, 0B9=»DISR, 090=>DISR, 091=>DISR, 092=>GCMS, 093=DHASI, 094=>DISR
095=>D1SR, 096=>DISR, 097=>DISR, 098=>DISR, 099=>GCMS, 100=>ACP , 101=>DISR
102->DISR,'103=>DISR, 104=>DISR, 105=>DISR, 106=>DISR, 107=>DISR, 108=>GCNS
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7.9 POSW PATCH TC
A )
MSB 2 8 4) [
| LSB
0001 1111 10a0 0101 a=0 chain A
11 PKT SEQ CONT a=1 chain B
length = L - 1
0000 0000 0101 0000

00 offset in EEPROM to load the patch

RAM start addr. that patch is destined for

L-12

RAM end address that patch is destined for

2

Patch words

2

Patch CRC check-sum

CRC word

(L+6) bytes
( < 256)

byte

N

B

L is in bytes

7.10 SASW DUMP TC

0001 1111 10a0 1100

11 PKT SEQ CONT

7

0000 0000 0011 0000

number of packets| b000 0000

address of the first memory word to dump

14 bytes

byte

CRC word

b =0 dumpthe EEPROM

b =1 dump the RAM

7.11 SASW inhibition TC

MSB LSB

6

0001 1111 10a0 1100

11 PKT SEQ CONT

S

0000 0000 1001 0000

0001 0001 0001 0001

CRC word

12 bytes

a =0 chain A
a=1 chainB

a =0 chain A
a=1 chainB

7
75




byte
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7.12 PSA direct ON/OFF TC

0001 1111 10a0 1100 a =0 chain A

11 PKT SEQ CONT a=1 chainB
5
0000 0000 0110 0000
0000 0000 0000 TC @
CRC word

14 bytes

C

byte

NOTE: "TC @" is given in § 2.1 "direct TC list"

7.13 SASW alteration TC

N

N

MSB LSB
0001 1111 10a0 1100
11 PKT SEQ CONT
5
0000 0000 1010 0000
0000 0000 000 b lbblba
CRC word

12 bytes

NOTE: !b = binary complement of bit "b"

=0 : selection of the receiver basic frequency

a =0 chain A
a=1 chain B

b
b=1: selection of the receiver Doppler shifted frequency




byte
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7.14 SASW PATCH TC
MSB LSB
0001 1111 10a0 1100 a =0 chain A
11 PKT SEQ CONT a=1 chain B
length = L - 1
0000 0000 0101 0000

000 offset in EEPROM area to load patch

RAM start address that patch is destined for

L-12

RAM end address that patch is destined for

Patch words

2
2

Patch CRC check-sum

(L+6) bytes
( < 256)
L is in bytes

byte

48

2

CRC word

7.15 POSW LOAD MTT TC

MSB LSB
0001 1111 10a0 0101
11 PKT SEQ CONT

length = 59
0000 0000 1111 0000

(A1)
8 MTT descriptor addresses (1 byte each)

(A8)

8 MTT descriptors (3 words each)

66 bytes

CRC word

a =0 chain A
a=1 chainB
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8. DETAILED DEFINITION OF TMs

(for information only)
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6.1 BILEVEL 8TATUS

[ REFIM | 0 LEVEL ]| TLEVEL |
_..D1ooeB ] correct | __ tfalled :
D1 0078 e Jallod _.eorrect
_______ D1 010 B YA nel delected . |__ _ TA delected
D2 006 B — ... Lorrect falled
D2007B____|_  ftalled corrapt
.. . 20108 | _ TA not detected e JA dotocted
.. bsoors MTU 1 non p_mmd -1...MTU 1 Is powered
Dg 008 B MTU 2 non powored | .. MTU 2 Is powered
....E6004B [ TUSO neot Iocked frequency stable
B E6008B | Tuso nof Iocked |___frequency stable
Srs __ __E7003B() | . RUEOnot loeked | ___frequency stable
C P3 004 10 016 B 4 squib not selected | . squib solooled |
_P400410 016 B | sequib notselected | _ squib seleoted
| _PB 038 te to_ 045 B | " current limitor off .| __ourrent limieron
P5 084 10 077 B_ | curreni Umiter off | .ourrent limier on _ |
—___R1008B | _TCXOoflorinvalld. | . JCXOvald | 1
TTTR2006 B | TCXOoff or invaild | TCXO valid |
RE D15 B correct (ohain A} | enor (ohaln B).
REOI3B error (chaln &) __|__ correot (ohain B)
(") NOYE :  '|This TM (s acquired as an anaiog byte by PSA™~ |
Tho throshold Is o bo epplied on ground equipment:
for EY003 B : 0 slate: byto < 0D hexa
1 stale: byle » 3C hexa
| . ..___{ DG calibration Is FFh = 10.24 Volts
CC
R2_ANALOG Yis

Converslon algorithm botwoon the physical moasurod value and the raponied TM byts:

ADC cellbrations: - for CDMU: FFhe 5.12 Volls (L 1 %)
-for PSA: FFh = 10.24 Volis

' Let "§* be the scale factor from the column "CURVE" In the following tables:
physical velue = TM voltage / §

For Probe TMs: physloal value = (byte value / 256) * 6.12/8
For PSE TMs: physical valuo = (byle vaiuo / 256) * 10.24 /S

NOTE: For P5 002A to PS5 007A (baltery voltage), when a seotion i8 powoerod
by Orbiter, the corresponding TM shows & voltage increasing
with PCDU temperature. The equivaient Battery voitagse
doubles for every 10°C Incrament up to around 10 V at 55 °C

Projed: HUYGENE Gec No: 0001158 Reg. Dale’ 20067 Page 5ol & |
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ANALOG TMs (§8.2 CONT'D)

NOTE: The foliowing cafibration are lypical dosign values:
seg ADP of each unit for precisa calibrations.

REF TM CURVE NOMINAL DIGITAL VALUE (at + 2 L8B)
(TM_volt./parameter) MIN (= 0) MAX__{256)
__DTOQ02A __ | 0683 VIV 163 _ (4,48 V} 160 _(6.27. V)
" DTO0SA TN ""gde | 228 (e27=45d8 V
. DIo0AA Jw L _ 1841 (152800 mV) |
T H1 005 A 1T W 261 26+1 (26=500 mV) _
..gz 0022 0:,5&3;7‘\”_'.\’.-__,”.... B3 2130
Co.b2008A .. AVN O .....226 | 220 (227wd 548 V
Doa A | T AVN TN e TJ_%LA_TE-LW_" ._m_.L_VJ—
T Ba2oosA |- TVN 0 L BSY ] 2541 (80600 mV)
— __DsoosA | _ . _Ivv | .. 30(06V) . 18032 V)
TR 7 T S NN /1 B @ﬁ%- L-18032V) o]
D7 001 to D06 A_| " 0.6i2 Vig_ P B - '.._. 255
D8 0018 005 A | 42.67 Vig_ 177" QU 285 | AV
D8 oo4 & oogA 42.67_\ng_"_ L ‘V)__ o 255 —
“"PB 002 10 007 A | 0.0818 V/V /0.6 % | 108 (a 18T (Te vy
—PEOIE & 010 A | 1.0 ViA +-5% N *nm.u‘wuhsaoa o
“P5009 0 012A | TOVIA +-65% | "o *o's"z;_m_‘jm@ Bl nal”
P65 020 & 021 A o‘?‘w VA +-0.9% | 27 (275 V) 238 (288 V P
B8 022 to 035 A (1)| BV +-10% for fm limit| 0 (0 % of TTmil) ] 260 _(100% | l.mlq
[P5 060 10 063 A 11% "5V_+/-10% for wl_limit | (o . of | limi{ " 450" (100% 1 limiy
Ri1_6062 A Ysee annex: curve (10)] depond on TX unit: aao annex
R1 003 A_ | see annex: : curva, (B) | “see curves (for e§°cL $60 Curves (for - 6'9)_
R1 004 A 0.4 VN 240 - 11 (114 V __2_5_0_* 11_(125 V
R1 007 A 05 7 _.187-9 (14 V) 187 + 0 (78 V)
_R2 002 A 'se0_annex: curve (10}] | —depend on TX unif: 806 annex
~"H2.008 A____| 6e0 annex: curve (8) | 'se0 curves (fof 65°C} | see curves {fo r :30°C)
R 004 A 04 VW 240 - 11 240 + 11
o 187°-°9 87«8
@ R3O002A | __o_.:lea VIV |PSA: 103 (108 W) | ... 127 (182V) |
TTReooeA . _____.:;aa Vv U TIPSA_ 08 TTyav
“R5 007 A__ 91 VIV '|PSAL 107 (47 V 120 (5.3 V) .
{ —RE 008 A 04, VIV IPSAT 118 (11.8V) | 127_(12.7
—___R6.007T A 0.81 VIV P8A: 107 4.7 Vi1 — 120 63V} |
ReOOB A | 0.6 VN PSA; 113 (118 V) 127 _(12.7 V)
NOTE (1): - See PCDU log book for each mode! to get more precise values:
- callbration |s different for the TM P56 026 A: the sum of
GCMS 2 nominal and redundant ourronis is reporiec
REF TM CURVE DIGITAL VA at £ ¢ LOB)
note 2 TM volt/parameter) | _nominal MEAN yaiue | NEVER EXCEED value
E6 001 A |seomnnexiourva ()} 180 (113°C «3/1) : " 120°C) |
6 OOZ & 003 A_| see annox; curve (3) | 185 { 75°C ¢3k1) 236 (_ 80°C)
E6 005 A_ .| ses annex: curve (4 160 (113°C +3/+1) | 237 (120°C
__E6 oos E"GW‘A" "800 _annéx; cutve (3 185 { 76°C 43A1) X 0
568 annex: curve (4) | PSA: 80 (118°C «301) | _ 118 (120°C)
[ EY ooa A . "£60. ANNEX: CUI ourv_(_) 'PEA; B2 [ 75°C ¢3 4y | 117 80°C)
E7 004 A~ | see annex: cyrve (3) | PSA; 62 (_72°C +3/-1) 117 (_80°C
NOTE (2): See Experiment TMITG data table for doetalls
Only the "NEVER excaod "values shall be monitored at DASA
- Page 180/ 22
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8.3 RELAY STATUS

""PB 014 10 016 R

[__ReFTM ] Q LEVEL ] 1 LEVEL |
DIOITR [acosloration bolow 12 m/e2j acosleral sbova 25 mis2
‘DI 012 R . |acceleration bolow 55 mis2accelgration above 62 /el

, DE 011 R _|nocsleration bolow 12 rme acosloral. above 25 nm/e2 |
o ‘,Dz 012 R aocoloraﬂon below 1] mlsz aoeoloratlon abova 62 ‘mreg]
. E2 003R. ... |.. Iaunch position _"boom “Woployed |
B2 004R “launch position | . “"boom deployed
. .P8 001 R.... both relaye open | at Ieast one relay cloge closed
“P3 002 R 1 closed (w power ON) ‘open. _
,P3 003 R .|, all relays open at Josst one relay ciosod|
P4 002 R closed (= power oNy | open
PS5 001 A all ralays opon al Ieaet one relay cio eed

 closed (= power ON) | ... __gpen e
_ phois 8D0I19R olosed (= powot ON) .open ..
"P5 078 & 078 R “closed (= powsr ON) _open
Ps o8iR | “cigsad (= powor ON). " “open_
o Ps 082 L . rolays opon . al loas{ one reiay closed
. R1 005 R, 1. TCXO solocied . .| . . TUSOseoclocted
" R2 006 R TCXO solociod “nothing selected
“R5013R___| PUSOnotpovered |  HUSO powered
Rs 014 R ... I|. RUSO solected 1 TOXOselecled |
"R6 014 R FEXO not soloctad " TCXO gelected
84 TEMPERATURE
REF TM CURVE NOMINAL _VALUE
MIN MAX
_D1.008 T nolo 1 “ambiant T° +8°C  (+/-5°C)
"Pio0e T note 1  amblant T¢ +8° G _ (+/- 5° cL -
“TTTD2008 T noo 1 | ‘amblant T° +8° ¢ (+/-6°C) . ]
- UHe 009 T nole 1 amblantTe 455" (+/- §° C) ]
D5 001 1o 004 Y _ roto 1 - 80°C, 480G L]
55 005 fo 010 T note 1 T SRR 3 S
os 011 1o 016 T, noto 1 |-ao°c N T g_,s_gz_c_ —
DB 01710022 T nolo_1 - 30°C + 70°C

‘D5 to 2‘ T 1 hol ___|
M1 001 o 004 T .1 sco| annex. curve {e)1. - 80 - 90
" B3 0081 . . |88 annox; curve (8) S -A0°C +70°C ...
“TR4.003.T gee annex: ourva (8) | - 40°C , 17C .
" 'R§010.T. .| soo anngx: curve (9) "2 LB (0.82 Vi 60°C) | 111 16B (440 8 V)
" 'RE011.Y_ .| eoe Bhnox; curve ) dolotad
Re 010°T .| seo annex: ‘curve (6) | 20'L6B (082 Vi goeC) | 11 LS8 {448 W
" Re011 T | see_annox: ourve (9) | deieted o
g1 T .| 8ee_annex: curve (2) 4 -30°C y70°C,
T002T g0 annex: cuvo (2) - 30°C 170°C

note 1: soo calibration curve (1), given in annex {byte valuo)

B.io19/22

Bavest- M1 IVCERNE  Doe No: 0001158

Reg, Daie; 280657
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8.5 DS 16 telemetries
D3 001 S, D3 002 S, D4 001 S & D4 002 S Proximity sensor monitoring
TM ref. | sub ref description length] position value description sub MNEMO
D3 001 S A altitude data 15 15-01 LSB = 1 meter RAUAALTIN
B lock status 1 00 0: locked; 1: unlocked RAUALOCKN
D3 002 S A altitude data 15 15-01 LSB = 1 meter RAUAALTIR
B lock status 1 00 0: locked; 1: unlocked RAUALOCKR
D4 001 S A altitude data 15 15-01 LSB = 1 meter RAUBALTIN
B lock status 1 00 0: locked; 1: unlocked RAUBLOCKN
D4 002 S A altitude data 15 15-0t LSB = 1 meter RAUBALTIR
- B lock status 1 00 0: locked; 1: unlocked RAUBLOCKR
D6 001 to 006 S coast timer value
| 1LSB=32s; min=0s
NOTE: For experiment status (following DS 16), see the experiment TM/TC data table (AD 02)
E1002S &E1003S GCMS status
E2002S & E2 005 S HASI status
E3002S & E3003S DISR status
. E4002S &E4 005 S ACP status
- E5 002 S & E5 003 S SSP status

8.6 DATA READY

| REF TM |  o0LEVEL | 1 LEVEL |
E1 005 to 006 D exp. not ready experiment ready
E2 007 to 008 D exp. not ready experiment ready
E3 005 to 006 D exp. not ready experiment ready
E4 007 to 008 D exp. not ready experiment ready
ES 005 to 006 D exp. not ready experiment ready




8.7 SOFTWARE PARAMETERS

8.7.1 POSW parameters

7.11 it rameters

CDMU init status
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TM ref. | sub ref description length| position value description
A OBDH health 1 7
B DMA health 1 6
C RAM health 1 5 1. healthy
S1010H D PROM health 1 4 0: unhealthy
or E EEPROM health 1 3
S2010H F CDMU clean power up 1 2 1: 'clean' power up
G spare 1 1 -
H spare 1 0
Control port
TM ref. | sub ref description length| position value description
A spare 1 7 -
B spare 1 6 -
C [Processor valid port 1 5 0: not vaiid
S1013H D CDMU chain status 1 4 0: chain A; 1. chain B
or E TM FIFO full 1 3 0: full
S2 013 H F TM FIFO empty 1 2 0: empty
G TC FIFO full 1 1 0: full
H TC FIFO empty 1 0 0: empty
DDB spin S1011 Hor S2 011 H:

|8 bits: 1LSB= 0.10 rpm = 0.0105 rad/s; 0 to 25.5 rpm

DDB mission phase

TM ref. [ sub ref description lengthi position value description
00h: entry descent
03h: ground c¢. o.
S1 012 H 0Ch: ground c. 0. suspended
or DDB mission phase 8 OFh: ground c.o. de activate
S2 012 H F3h: flight ¢. o.
FCh: flight ¢. 0. suspended
FFh: flight c. 0. de activate
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7.1, 1 it rameter
TO G-switch Time-out A counter (S1 025 W & S2 025 W)
16 bits; 1 LSB = 1 cut = 0.125 seconds;
0000h: entry not detected by TO G-switches (12 m/s2 falling threshold not passed)

t = 19 s: entry detected first by TO g-switch back-up
0 <t <19 s: if frozen, TO detected from CASU data

TO/Ta G-switch 1&2 buffer

TM™ ref. | sub ref description length| position value description
(bit 16 = first acquired status)
oversampled D'x' 011 R 15 ]0Oh: 8 meas. below 12 m/s2
A  [(TO/Ta G-switch 1 stat.)| 8 to FFh: 8 meas. above 25 m/s2
S1024 W 8 other: transient: switching
or if frequent: failed
S2 024 W (bit 7 = first acquired status)
oversampled D'x' 012 R 7 00h: 8 meas. below 54 m/s2
B [(TO/Ta G-switch 2 stat.) 8 to FFh: 8 meas. above 62 m/s2
0 other: -transient: switching
if frequent: failed
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DDB altitude + F2; DDB time + F1
TM ref. | sub ref description length} position value description sub MNEMO
S1013W| A DDB aititude 15 14-00 LSB = 10 meters PDDBALTIA
B DDB flag F2 1 15 0: RAU altit; 1: TAT altit PDDBF2A
S1014 W A DDB time 14 13-00 | bits 17-04 of MT counter | PDDBTIMEA
B DDB flag F1 2 15-14 | 01: beforeTO; 10: after TO| PDDBF1A
S2013W| A DDB altitude 15 14-00 LSB = 10 meters PDDBALTIB
B DDB flag F2 1 15 0: RAU altit; 1: TAT altit PDDBF2B
S2014 W A DDB time 14 13-00 | bits 17-04 of MT counter | PDDBTIMEB
B DDB flag F1 2 15-14 | 01: beforeTO; 10: after TO| PDDBF1B

NOTE: DDB time LSB is 2 sec.

SRS word (change of PYRO selection relay status) : bit = 1: squib has been selected since

the last acquisition of SRS

TM™ ref. |position MSB description position LSB description
15 PDD LSB 07 GCMS in
S1015W| 14 PAR J1 from 06 GCMS out
or 13 PAR J2 HK1 05 BC1
S2 015 W] 12 PAR J3 Probe 04 BC2
(MSB (11) | HASI IN PCDU output | status] 03 BC3 bits (11)
from | (10) | SSP N PCDU output 2 02 FS1 to (08)
HK1 Probe| (09) | DISR2N PCDU output || byte 01 FS2 are not to
status 3) | (08) | ACP 2N PCDU output 00 FS3 be used
CPU fault register (compliant MIL-STD 1750-A)
TM ref. | sub ref description length| position value description
A memory protect error 1 15 | ’
B DMA protect error 1 14
C memory parity error 1 13
D /0 parity error 1 12
E DMA parity error 1 11
F ext.ad.err/bus timeout 1 10 each bit:
S1016 W] G /O transfer error 1 09 0: OK, 1: fault
or H user fault 1 08
S2 016 W i ext.ad.err/bus timeout 1 07 1
J illegal instruction opcode| 1 06 16
K |priviledged instruction 1 05
L unimplemented ad. state| 1 04
M > reserved < 1 03 -
N fail code 3 02-00 0. OK; »>0: fault
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POSW health MSW
TM ref. | sub ref description length| position value description
A init mode 1 15
B RTI interrupt processing 1 14
C RTI detection 1 13
D Mission time increment. 1 12
E tr. frame to TM FIFO 1 11
F TO algorithm processing 1 10
G Mission time resetting 1 09
S1 023 W H MTT table switch 1 08 each bit;
or | Altit. algor. descent pr. 1 07 0: healthy; 1: unhealthy
S2 023 W J TO detection handshake 1 06
K ]MTT table processing 1 05
L Spin algorithm process. 1 04
M Altimeter algorithm pr. 1 03
N DDB data col.& TC form. 1 02
0 DDB emission 1 01
P__ [ housekeeping acquisition| 1 00
POSW health LSW
TM ref. | sub ref description length| position value description
A TM packet algorithm 1 15
B HK packet issue & clear 1 14
C | Exper.packet acquisition| 1 13
D [Report packet generation| 1 12
E tr.frame to TM RAM 1 11
F TC processing 1 10
G HK dump packet issue 1 09
S1022 W H EDAC 2 errors monitor. 1 08 each bit:
or | POSW performance proc.| 1 07 0: healthy; 1: unhealthy
S2022wW| J Interrupt re-enabling 1 06
K |Watchdog timer resett. 1 05
L Interrupt mask applic. 1 04
M CUT overrun 1 03
N Cyclic scheduler 1 02
0] TO actions 1 01
P interrupt routines 1 00
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8.7.2 SASW parameters
| it rameter
PSA INIT STATUS
TM ref. | sub ref description length| position value description
A DMA 1 7
B PROM 1 6 1
C RAM 1 5 0: unhealthy; 1: healthy \
A1 008 H| D EEPROM 1 4 1‘
or E BIU RAM 1 3
A2 008 H F spare 1 2
G spare 1 1
H spare 1 0
status EDAC register LSB
TM ref. | sub ref description length| position value description
A1 007 H A non used 6. 2-7
or B memory double error 1 1 0: none
A2007H| C memory single error 1 0 0: none
14211 ) o0 / 4
r £ < 28T . /c = Mittleo = Mo Erver
ey —___ s ok r
méters = ¥t T2 2 UWT > A0 = 0o s Pl Gl o,
L8 2 fE Ploiriig o /"‘eﬂw,; Doty Sorn.
CPU fault register (compliant MIL-STD 1750-A) {
TM ref. | sub ref description length] position value description
A memory protect error 1 15
B DMA protect error 1 14
C memory parity error 1 13
D 110 parity error 1 12
E DMA parity error 1 11
F ext.ad.err/bus timeout 1 10 each bit:
A1 001 W G I/O tranfer error 1 09 0: OK, 1: fauit
or H user fault 1 08
A2 001 W i ext.ad.err/bus timeout 1 07
J illegal instruction opcode| 1 06
K |priviledged instruction 1 05
L unimplemented ad. state| 1 04
M > reserved < 1 03 -
N fail code 3 02-00 0: OK; >0: fault
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SASW health status MSW
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TM ref. | sub ref description length| position value description

A SASW initialisation 1 15
B CPU initialisation 1 14
C MEM OPS initialisation 1 13
D BIU Handler initialisation 1 12
E PROBE FRAMES init. 1 11
F DMA init 1 10
G TM OUTPUT init. 1 09

A1 004 W H TC init. 1 08 each bit:

or | HK TM init. 1 07 0: healthy; 1: unhealthy

A2 004 W| J BIU RTI arrived 1 06
K BIU HK 1 05
L gen. HK TM packet 1 04
M Handle TC 1 03
N Detect BIU DTSTART 1 02
0 BIU DTSTART 1 01
P Controller loop 1 00
SASW health status LSW

TM ref. | sub ref description length| position value description

A BIU int. status register 1 15
B FDI int. status register 1 14
C DMA int. status register| 1 13
D internal status register 1 12
E ADA start up init. 1 11
F startup wait for timer B 1 10
G start up patch RAM 1 09

A1 003 W] H start up extra activities 1 08 each bit:

or | set BIU reg. 1 07 0: healthy; 1: unhealthy

A2 003 W| J init mission 1 06
K record stack HWM 1 05
L record CUT free time 1 04 J
M control mask int. 1 03
N spare 1 02 -
0 spare 1 01
P spare 1 00 -

DB.0204
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_ . P8A rocolvar HK word 1
TM™ ref. |sub rol doscription length| position valuo doscription
— A | tKword idenitier | 8 ) 1513 atways 000 _,
8" | suboarrior fock statvs | 1 | 12 | 1ilocked  ____
nsoots| C_ | __ .  FFTieeult 1 | 11 | A:FFT thrashold passed |
’ or "D | Tsel. froquency channel | 1. |._10__| 1: Doppler freq. eslooled
Re001 8] E | _carrer lock statvs 1 08 | . lilocked
TF | Viterb! date decoder el | 1 | 08 |  O:slalspolOK . M
6 | Nco'controlwordL6B | 8 | 07-00 |bile 7-0 (3 L80=0.0484Hz @ 3
{1) This bit Is meaninglul only when REW=6 (R6 003S-D or Ré 0038-D);
For the other RSW values, It shows "0" (default valuo) DonE
- _‘_PSAIQQGWOF__H__K\.VQrdz e WREowo3 A 6
QJ b Rbooyr A
T™ ref. {eub rof description length| posltion value deseription
A |_HKword dontiier | 3 | 1613  swaye 001
B | synohro merker status | 3_ | 12 | 1:looked . . _
psoo2 8| C_| background RAMtost | 1 | _11._ 1:ipassed
oo | D, procoseor feel R L . :peesed |
Re 002 8| _E_ |  recoksr PROM lesl LA_]..99 . lipassed
. E_]._ recelver RAM tost 11 08 :pagsed
G_INGO control w. (byle 2)| & ] 07-00 bile_15-08 @ (3)
__PSAreceiver HKword 3
TM raf. |sub rof description longth| position valve desoription
"A_| K word identifier | 3 | 16:13) _Siways 010
Reoo3 8| B_| . PSAldentier | 1 ) 12 L Q:PSAA; PGAB
CC or | 0| soiwere aquelch sweiws| 1 | 13 _| . . diselo
Reooos| O | .. .BSWslalys___ 1 3 | 10:08 1, 800 ADOY page B.18__ |(4)
E digial AGC word L8B 8 | 07-00 800 HK word 4 (3)
, (3) The AGC & NCO values are meaningul only whon RSW status = 6
Eor other valuos, the AGC word valuo may show Jurnps.
(4) It & spurlous fone exlsts Within 1ho recolver bandwidth, tho recolver stalus may go 10 state 5 t
‘ oven If the Probe Is *OFF* (wiih Probe swilchod on, the status goes 1o 6, but no data can bo moquired | b
_ PSATecelver HKword4 e
T™ ref. | sub rof description length| position valvo dosctiption
“A_ | UK word ldentifler | 8 | 16-13 _Bwaye 031
R60o4 8| B |  bitsynchroniser | 4 } 1B_ | . . Jilocked | .
or | 6| NoOoonirolw. Mebits | 4 | 11:08 bils 16-18 (range 320kHZ)1(2) (3)
Re004 81 D dighal AGC word MSB ¢ | 07-00 | soo curve (7) In annsx__J(3)
(2) The negallve values of NGO coniro! word are coded |n 2's complomont
B Ul VAENS Dot Noi 0001158 Teg, Daie; 200007 Page 20 0f 2
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BIU fail register
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TM ref. [sub ref description length| position value description
A BIU self test result 1 15 1. failure
A1 010 W B BIU watch dog 1 14 1. expired
or C BIU write protection 1 13 1: violation
A2 010 Wl D discrete command bit 1 1 12 1: BIU has been reset |
{don't care) 12 11-00 -
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9. TC CONSTRAINTS & VERIFICATION

The TC verification is described in the TC list.

The TC constraints are reported in the HUYGENS user manual.
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CALIBRATION CURVES FOR TELEMETRIES
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] N o .
sensor (°C) thermistor byte value sensor (°C) thermistor byte value
temperature value temperature value

-80 3200 ke 245 15 15,0 kQ 46
-70 1600 kQ 240 20 12,2 kQ 38
-60 830 k@ 231 25 10,0 ke 32
-50 441 kQ 217 30 } 8,19 kQ 27
-40 240 ke 195 35 6,76 kR 23
-35 179 kQ 182 40 5,60 kQ 19
-30 135 ke 167 45 4,67 kQ 16
25 103 k@ 151 50 3,90 kQ 13
-20 78,5 kR 135 55 3,28 kQ 12
-15 60,6 kQ 119 60 2,77 kQ 10
<10 47,2 KkQ 104 65 2,34 kQ 8
-5 37,0 ke 89 70 1,99 kQ 7
0 29,0 kQ 76 75 1,70 kQ 6
5 23,3 k@ 65 80 1,46 kQ 5
10 18,7 kQ 55 90 1,08 kQ 4

The YELLOW SPRING 44006 sensor calibration is given in column "thermistor value". |
The CDMU sensing curve (see EICD p.3.6.14) is given in column "byte value”" by the formula |
byte =7.5volt /( (1/ 200kQ +1/ resistance(t®) )*100kQ + 1) *256/5.12volt |

— T sensor output vs. t° - CDMU byte value ]

90 { r 255

80 | et 240

70 225

60 4 210

50 —~ 195
S a0 e 180 o
o 30 - 165 2
2 20 - : 150 -
3 10 A : 135 5
& 0 y 120 e
2 40 S 105 &
g -20 RN 90 2
@ -30 = <] 75

-40 XE N 60

-50 " = 45

-60 TF : 30

-70 T 15

-80 +— v 0

1 kQ 10 kQ 100 kQ 1000 kQ 10000 kQ
sensor resistance at COMU input
T 10°C W
x P
g 6C—p—p~——r~
g aCNZ -
%; 2oC — e R VAUV S,
E’ 0°C! - ’ 1 sensor
-80°C -60°C -40°C -20°C 0°C 20°C 40°C 60°C 80°C | temp.

Calibration curve (1) for temperature TMs: D1 008 T to D5 024 T




4l OClt “dHre @¥3:24

2 e o EC T QEFIGE 3L.17
Fax onis 1 433 4 92 92 3 Yo 13,54835 aq- ,
par MM PROJECT OFF TeE A4->A4 29/89/97 16:27  P.2iR1/22

Doe n® HUY,AS/¢.100.DB.0204
. issue : 06 Rev.: B
Dato : 20/08/97
Page AN3

_TMrel, | M1001T | M1002T | MI003T | MIQOAT
|TM desorlpt| 11 SEPSA | t2SEPSA | C3SEPSB | 48EPSO

l
1

'

gongor S/N | JZ283 J2 01 JZ 69 Jz 80 '

. __-80°C | 8413 0 93408 Q |, 3436 o | 3403 Q. '
“eo°c | ‘sszi | w70 | 8847 q 1.881.0 q 4

. T.40%¢ | dgee @ | de2d B | 4268 Q| 4214 0 !
20°C_| 4628 0| 4622 m_ | 4660 @ | 4814, o ] |

“To°c. | soz6 o | 8020 o | 5061 0 | 5012 A ] I

0°c | 6481 6 | BALE_Q 545.9 a ) " 5406 Q |

~T40°C _|_B815 @ | 5807 a | G856 | ..5798 R | I
Te0°¢_| 6208 0. _|...6187 n | e2d8 o | 8187 @ i
@ ~T80°C | 6593 A 6585 0 63,0 0 | 8874 _a {
C f00°C_| 8979 O eo7.0 G| 7007 O 8950 0 | ]

|
|
T™ref. | ToOOLT | ToR2T |
' "IM doscript. "PODU lemp.‘l PODU tfemp. 2
sansor S/N J2 93 JZ 02 |
B0°C_ | %422 0 | 3434 Q@ |
e0°C__| _88s1 A _884b R )
T .40°C T4z g | 4262 0 |
20°C | 4639 0 4667 O [
U6 | 5680 R | 5058 @ |
T 20C 5438 Q 5454 O \
40| 6830 0 | 5849 Q \
OO0 T Te0eC. | 6222 Q 6242 O _ \
o goec_ | 681 Q_ 6632 Q |
" q00¢6 7] 7000 Q 702,0 Q q
b
The above values are for FM Probe I
|
Thormlstors used are Plalinium ones (ROSEMOUNT modol 118 BJA 500 A) {

: For M1 001 T to M1 004 T,
f TOOIT & TO02T

| Calibration curve (2)

Project HUYGENS Dec No; 0001158 Reg. Oate’ 200047 Pegestord |
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Polynomial Xtal + rosonglor
oxpression for EM TM voltage: | . Temperature (°C) N |
] 0,007003 * V("5 Vt {volts) | LM thoioro upeads) | _EM, FM, QFS [
- 0,0827 * VI*'4 . ..0,0 {gvon torinio only) | 64,4 |
+ 0,3652 * WVt '8 .05 650 66,0 |
. - 06118 * vVt *2 1,0 Y 87,6
+ 3,077 W 1,6 688 80,2 1|
lsed 42 [T T wa 708
— OO A iy M
Polynomla 3.0 .0 0
exprassion _ fot FM 83 — 28 76,2
0,01066 * Vi **6 3,5 e .| __ 77,1
- 01167 * Wt 4 -.. 40 77.9 79,5
+ 04699 * VL3 45 Y
) - 0,606 * Vt*2 | 4,75 | s | 88,9
C + 8347 Wi 5,0 oo )T 858 |
[ 84,42 [= T° 5,12 Y 86,8
Y] 86,6
NOTE:
E6 002 A,ES 003 A, -TUSO TMs are acquired by COMU (full scale for 6.12 V):
EG 008 A & E6 007 A: the TM vollage Is VL « TM byte value /7 258 * 6.12
E7 002 A & E7 004 A: - RUSO TMs are acquired by PSA (full soale for 10.24 V):
the TM voliage Is Vi = TM byle value 7 256 * 10.24
i — e
i
Xtal and resonator
80,0 1- + == Shai
O

——O—— FM, (& EM
afler upgrade)

......... (EM before
upgrads)

ke T

! 1 e 3 4 6 6
T™ voltage (V)

Calibration curvs (3)

PageToi2a |
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Polynomlal expression lamp |
{EM boforo upgrade) TM voltage: | Yemperalure (°C )
0,00228Y ¢ yp g Vi (volis) EM (before upgrede) F8 '
+ 002400 4 Vi 0,0 ¢© yon for lnfo oni 101, | )
« 0,1188 * Vi3 ___0,_5_,0,_,?;5;, 1Y) 103.4 o
, » 00450 v wire AT I T T 106,1 !
' 1 5,002 .« I I I 1Y M Lo does 108,9
210188 a7t 20 00 | __i083 1 108,9 N
S — 26 s 1" Twep | Ti11.0
olynomia 8,0 150 112.9 ]. 1188
—MTL"”'_(EL‘..E!L 3B 460 | ave0 | .. 114,22
Q0330 V15 | | T3S ] 1149 157
- 00337 vta | 1TTd o T ree 112’.‘4 |
+ 09448 * V(3 _.. .4 g Y B\ [ 5 121,3
- 00543t wvimp oy [ Ay BT T TR —122,7 l
+ 833 vt | 7RO T s 124,8
(e [+101.68 [ T 5,12 1287 125.7
8.9 255 Ay, §
NOTE:
E6 001 A & EB 005 A: -TUSO TMe are acuirod by CDMU (full ecale for 5.12 )
Zon1 the T™ voltage Is Vi = TM byle value / 266 ¢ 5.12

E? 001 A: - RUSO TMs aro acquired by P8A (full goale for 10,24 v):
. the TM voltage is Vt = TM byte value / 256 * 10,04

LAMP

13010 -

120.0 L EEEITRE S RUs P g S,

r’:—c'-"'"" FM, (& EM

110,80 - = o movmmem e Lo - after upgrade)

' I R B R (EM before
T ) upgrade)
100,0 b -
0 1 2 3 4 5 é

T™ voitage (V)

Callbration ourve (4)

|
, |
Page b ef22 ‘

|

Projea HUYGENS Do No: 6061158 Reg. Dula: 20907
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temperature| TM volt. temperature TM voltage (V) TX A byte
&) TXBQM (&) TXAFM TXBFM value
60 1,068 55 1,082 1,078 54
50 1,385 45 1,421 1,401 71
40 1,741 35 1,82 1,784 91
30 2,16 25 2,30 2,235 115
20 2,51 15 2,80 2,735 140
10 2,95 5 3,271 164
0 3,365 -5 3,724 3,632 186
-10 3,718 -15 4,09 4,003 205
-20 4,10 -25 4,381 4,308 219
-30 4,32

TX TM voitages are taken from PDRS ADP: they are given versus TX baseplate temperature,

This calibration is entirely linked to the ALENIA set-up and test conditions.

For QM/FM, the ADP values were measured in thermal vacuum with HPA "on".
The real internal TX temperature is given by the theoretical TM voltage computed
from design and RTH44 thermistor spec. (next page), with a +/- 1°C accuracy, with formula:

QM/FM TM voltage =12 Volts / (7.87kQ*(1/ RTH44(sensor t°) +1/ 5.11kQ)+1)

5,00

4,50

4,00

3,50

3,00

TM voltage (V)

2,50

2,00

1,50

1,00

oL/
/

+:/
/
/.

—X—— vs.FMTX A
baseplate temp.

—+—— vs. FMTX B
baseplate temp.

. vs. QM TX B
basepiate temp.

—<—— vs. QM/FM
thermistor temp.

30 40

Temperature (°C)

Calibration curve (5.1) : FM TXs, TMs R1 003 A and R2 003A
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EMTXA RTH44 sensor EM TXB TX A byte
Temperature [TM voltage(V)| specification Temperature | TM voltage (V){| value
60 1,215 0,982 k@ 60 1,245 61
50 1,639 1,428 kQ 50 | 1,646 82
40 2,063 2,122 kQ 40 | 2,085 103
30 2,6 3,225 kQ 30 | 2,615 130
20 3,162 5,018 kQ 20 | 8,176 158
12 3,567 8,027 kQ 10 3,688 178
1 4,095 13,24 kQ 0 4,152 205
-9 4,471 22,56 kQ -10 4,523 224
-21 4,797 39,85 kQ -22 4,823 240
-30 4,944 73,21 kQ -30 4,951 247
Q TX TM voltages are taken from PDRS ADP: they are given versus TX baseplate temperature,
This calibration is entirely linked to the ALENIA set-up and test conditions.

For EM, the ADP values were measured at ambiant air pressure.
The real internal TX temperature is given by the theoretical TM voltage computed

from design and RTH44 thermistor specification, with a +/- 1°C accuracy, with formula:
EM TM voitage =12 Volts /(6.81kQ*(1/ RTH44(sensor t°)+1/ 5.11kQ)+1)

TM voltage (V)

5,00

4,50

4,00

3,50

3,00

2,50

2,00

1,50

1,00

—®—— vs. QM B baseplat

4]

temp.
—L{}—— vs. EM A baseplate
temp.
'\ ———#—— vs. EM B baseplate
temp.
N é&
\ —<— vs. EM thermistor
\ temp.
I
\-\ N
. \
™
\‘. \\
4
ﬁ \i\L’J
.
-30 -20 -10 0 20 30 40 50 60

Temperature (°C)

: EM TXs, TMs R1 003 A and R2 003A

Calibration curve (5.2
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Temperature EM EM FM A FM B
(°C) TM voltage (V) | Byte (decimal) { Tm Byte (dec.)| TM Byte
-5 3,794 95
0 3,559 89 80 80
10 3,03 76 65 65
20 2,47 62 52 54
30 1,94 49 40 40
40 1,478 37 30 30
50 1,104 28 23 23
55 19 20
60 0,817 20
NOTE: TM voltage = TM byte /256 * 10,24 V

PSA TM voltages are taken from PDRS ADP: they are given versus PSA baseplate temperatur: |

This calibration is entirely linked to the ALENIA set-up and test conditions. |

The ADP data were measured at 1 bar pressure for EM and vacuum for QM/FM. |

The real internal PSA TCXO temperature is given by the theoretical TM voltage computed fro |

design and RTH44 thermistor spec. (previous page) with a +/- 1°C accuracy, with formula; |
PSA TM voltage = 12 volts/ (12.1kQ*(1/ RTH44(sensor t°) +1/ 8.25kQ)+1)

|
|
|
|
5 gy |
vs. E M baseplate
temp. :
4.5 k- —X— vs. F M baseplate i
temp. I
4 ~ » vs. Q M baseplate |
gy . |
~ temp.
3,5 AN !
S >|< —— vs. thermistor |
< N temp. I
(] 3 B AN
g: t \\\ |
g 25 S
E \
X
2 ="
~
=X
1,5 \I\
X S
1 ¥ ‘\ —
]
0,5 i |
-30 -20 -10 0 10 20 30 40 50 60
Temperature (°C)

(For R5010 T& R6 010 T)

Calibration curve (6) : PSA TCXO temperature TM
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The AGC calibration at system level (i.e. for the
integrated chain) shall be taken from the specific
TM/TC database corresponding to the actual
Probe System configuration.

These data depend of the RFE, PSA units and
harness mounted for the relevant Probe
configuration.

The calibration curve is so measured directly on
the Probe System, during PDRS integration and
ISST by DSS.

AGC calibration from ALENIA ADPs cannot be
used directly for Probe level calibration.

For R5 003 S // R5 004 S
and R6 003 S // R6 004 S

alibration curve (7) : PSA digital AGC

( I
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temperaturel E M (ADP) thermistor QM (ADP) FM (ADP)
°C R 3/4 003 T| specification R34003T R3003T R4003 T
- 60 379,72 Q 385 @
- 40 430 @ 420,08 Q 427 Q
- 30 447 Q 445 Q
0 500 @ 507 @ 505 @
10 530 @ 528 @
22 553 @ 539,5 Q@ (20°) 552 @ 550 @ 548 Q
60 627 Q 617,64 Q 626 Q 626 Q 624 Q

ADP values are given versus RFE case temperature.
As RFE dissipates little power, case and internal temperatures are almost the same.
So ADP values are in accordance with real sensor calibration at less than a 3 °C difference.

RFE temperatures
650 Q
4
2
600 @ ~
2
550 @ -
g p.an
8 Z...
2 500 Q@ A
2 .
'_E_ —®—— FMR3003T
P e
450 @ X - —X— FMR4003T
,i € vs. Q M case t°
400 @ ’ ©- -0 -~ ys. thermistor
@ to
350 @ ! ! |
- 60 - 40 - 20 0 20 40 60
Temperature (°C)

(For R3003T & R4 003 T)
Calibration curve (8) : RFE (LNA) temperatur
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emperaturo] QM PSA [ QM thormistor | tomporaturo | FM PSAA  FM PSAB |
°GC real callbration °C RE01 T R6 011 T
.5 | sovQ 502,8 o .1 6130 | Ss1BQ
5. 1. 8 . 10 g4 2 | 530 |
18T sesa 0 saz1 20 55720 | 5560 |
25 {..665Q AR U L 57404 | 5760
: % | esag | 5813 | 40 6828 |1 695 0O
. 45 606 03 60 6120 0 e14n
65 | e2n | | N 1 e300 | 6230
60 634 0 820,2 60

PSA TM voltages are laken from PORS ADP: thoy are given versus PSA bagsplate temporature,
This callbration Is ontiraly linked to tha ALENIA sot-up and 1es\ conditions.

C> b The ADP data wete measured during thermal vacuum cyeling for QM/FM.
The real Internal PSA sensor temporature (s givon by the 118AKT2 thermislor specification:
See curve (2) on pago AS (average accuracy of 1/- 2°C) and aciual QM thormistor a.m. data.
650,0 02
1T [ ]
| _
; 600,0 0
O [ _ 1o
: E ve. FM A case \°
' ! §50,0
‘ X ve. FM B case °
' ¢ ve. QM cese ®
© s roaiQM
thermislor °
A L Ve e g . + -
5000 R " — !
10 0 10 20 30 40 60 60
Tempeoraturs (°C)
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TX unit temperature TX output power (HPA "ON") TM voltage i
(vacuum) -25 °C 41,02 dBm 126 W 1,384 V The nominal | |
FMA TX 22 °C 40,66 dBm 1,6 W 1,459 v TMrangeis | !
SIN_004 56 °C 40,23 dBm 105 W 1,472 v +-5%of ||
(vacuum) -25 °C 41,34 dBm 136 W 2130 Vv these points. | |
FMB TX 22 °C 40,83 dBm 12,1 W 2180 V|| e [
S/N_005 55 °C 40,33 dBm 10,8 W 2,190 V The byte |
(vacuum) .30 °C 41,44 dBm 13,9 W 1,430 V value is: |
QM TX 22 °C 41,00 dBm 126 W 1,480 V TM voltage / | |
S/N 003 60 °C 40,39 dBm 10,9 W 1,470 V 512 * 256 ||
(1 bar) -30 °C 42,20 dBm 16,6 W 2,267 V i
EMA TX 20 °C 4180 dBm 151 W 2,392 V The nominal | |
SIN 001 80 °C 41,50 dBm 141 W 2.499 V power TM are |
not supplied
(1 bar) -30 °C 41,04 dBm 127 W 2,129 V for 1 bar |
EMBTX 20 °C 40,79 dBm 12,0 W 2,186 V pressure in |
SIN 002 60 °C 40,59 dBm 115 W 2,190 V QM/ FM ADPs |
| Table of ADP measurements (thermal vacuum for QM/FM, 1 bar for EM) —I |

It has been determined an approximated shape (= detector diode scaled characteristic)
for calibration curves in thermal vacuum from TX ALENIA NCRs and TM circuit simulation.
The accuracy of these curves may be +/- 0.1 volts on TM voltage.

|

I

i

( for Power > 1W, Vitm =~ a*root(Power) + b*temp. + ¢ ) |
The following extrapolated calibration curves |

are given for information ONLY. [

3 extrapolated FM A [s5¢]
— — — — — extrapolated FM B - 22°C |
~ -~
_________ — 5
2.5 extrapolated QM - > 225G
K./
* ADP, nominal QM/FM - ’
o=t °
¥ ¥ -
O ADP, 1 bar, EM A&B i K QL o
—~ 2 - L -
2 - _ - 60°C
Ve -
) - 55°C 1 » 22°C
[»] pd e - —
3 < 22 -1 -30°C
: 2 W e e e e
51,5 ) s /,‘—‘/,"r/ e
- s il
8. P P / g /
o % 7 e
o« 1 AP
/ - ;
7 = '
0,5 7 / o ‘
ey
- f ]
/- i
0 ]
0 5 10 15

TX output power (W)

Calibration curve (10) : TX RF power TM

(R1 002 A & R2 002 A)




